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INTRODUCTION 

The concept of saturation diving has, for the first time, pr vided promise that 
practical undersea work can be carried out at depths approaching 1000 feet. The elimi¬ 
nation of daily decompression requirements makes it possible for man to spend a 
significant part of each day at productive work at depth, and makes it ec onomically 
feasible to undertake undersea tasks not previously practical. However, continued 
progress in development of saturation-diving techniques requires precise knowledge of 
physical and engineering properties of the helium-oxygen mixtures used for breathing 
gas, and no such information has yet been reported in published literature. 

The principal objective of this manual is to provide the best available information 
on gas properties in a form convenient for use in diving research, engineering, and 
operations. All of the data in this manual are based upon calculation from theoretical 
relationships, substantiated where experimentai information can be found in the litera¬ 
ture (as for pure gases), and unsubstantiated where such information does not exist 
(as for helium-oxygen mixtures). It is felt that the data presented are the best that can 
be generated today, and that they will be generally satisfactory in the pressure range 
up to about 500 psi. For the higher pressures used in storing of diving gases, errors 
are indeterminate and may be significant. Future experimental research is needed to 
improve the state of knowledge of mixture properties at very high pressures, and to ex¬ 
plore the properties of helium-oxygen-nitrogen mixtures. 

A second objective of this manual is to summarise the present practice regarding 
choice of breathing-gas mixtures and some of the calculation procedures used in design 
and operation of diving equipment. An attempt has been made to present these proce¬ 
dures in such a manner that they can be used by both designers and operating personnel. 
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PART 1. DIVING CONSIDERATIONS WITH 
HELIUM-OXYGEN MIXTURES 

THE OCEAN ENVIRONMENT 

Th* ocean environment can be described in terms of the density, temperature 
and salinity of water; atmospheric conditions (barometric pressure, air temperature 
and humidity, winds and contaminants); tides and currents; and bottom topography 
water clarity and marine organisms. All of these factors interact to make an ev¿r- 
I langing and formidable environment for men and material. For the working diver 
these conditions become more rigorous with each additional fathom. 

These conditions impose high hydrostatic pressure, dynamic forces from waves 

Tver's 8’ l;7itedh vi8!bility> and low temperatures, which reduce the working 
diver s sense of touch and severely limit his effectiveness and time on the bottom The 
forces which he can exert are reduced by his buoyancy which, when c oupled with low 

Can t0 di8orientation> especially in deep dives and with the onset of 

The diver's ability to ventilate his lungs with increasing depth is greatly reduced 

exan^Dle ‘1'"T breathin« «d br.athing-app.ratu. r..i.tanc. For 
example, a diver breathing air at 200 feet has only 49 percent of hi. aurface c.p.bllitv 
for ventilation, and this reduces his maximum work level to half that at the surface 
Thi. limitation occur, with the beat diving apparatu. available, and thu. thetiporUnC 
of low breathing resistance in diving equipment is stressed. 

Ibis discussion will be limited to ocean parameters and processes that will be 
concerned with gas properties, diving equipment, and supporting systems such as 
compressed gas systems, tor the working diver. 

Density of Seawater 

The density of seawater varies with latitude, location, seasons, temperature 
dissolved salt content (salinity), and depth (compressibility). Fortunately the 
dominating factors, temperature and salinity, tend to counterbalance and for most 
practical purposes, a density of 64 lb/ft3 or 0. 4444 psi for each foot of depth can be 
assumed The error resulting from such an assumption should be less than 0 5 per- 

ZuoZ ZV" 1000 fe" ,0i ”a"r- Th* °< compressibility ou d.n.ity U 
negUgiMe (0. 01 percent at 1500 feet). Appendix A discusses in detail the variations of 
salinity, temperature, and density in the oceans. 

Water Temperature 

Low-temperature water, in addition to 
condense in breathing systems, where it i an 

its effects on divers, causes moisture to 

cause malfunction of regulators, increased 
••teferenccs are listed on page .VI. 
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flow resistance, and partial bloC>*8*{B*ralym<l t arbon dioxide absorbent: in the 
alio reduce* dreiticelly the meiu > • » , ,¡(e of B,r,|yme cherje* i* 
operational Mark VIU and Mark IX *PP*t*tu. the u in . d.„.,ty w.th 

rdrd <rr°ii.hr *• —ic nw 
r—‘ï «««Mro, of carhon dioaid. in the hod,. 

. 1.1 „.ler is tile hillh rate of heat tranefer from 
Another e.riou. h.Uum-o.,‘,.n mixture, ere used es «h. 

personnel tranefer chamber., e,P«“ J ¡n. ludin» the power and . ommunicat.on 

’’"hmca. ;:L.T^‘uZr"tr?«r th. increased power r.M»ired for heatin, and/or 

insulation o^th* ch.mb,rs to mainUin comfort.hi. condlttons. 

Atmospheric Conditions 

The interaction o, air, o“ 
it well known. The resultant v*° *" However for the purpose of this manual, air 
dynamic load, on machinery ^„«minants are of greater intereet. 
temperature, humidity, barome p * operation of compressed gas systems. 
These conditions influence satisfac ory g ... can cauie an appreciable reduc- 
For insUnce, high inlet *ir temp«capability of supporting a team of divers 
tion of compressor capacity, pressurise and ventilate decompression cham- 
in the water. Further, the capac Y P ConUminanta in the environment, partie- 

bers must be included in . deBign axK| .afe operation of these systems, 
ularly C02 and CO, are critical production of C02 by the 

dlZu“ny* CoTclumimtion a. the compr.e.or inle. can greatly mere... .he 

Äd capacuy of compressor. .«1 related system.. 

si Km.» tr&nafer processes external to decompression 
Ambient air temperatures and hea imposed on environmental control 

chambers contribute to the increasingly important with deep and saturated 
systems. Such systems have rfmCQmoression The fact that divers must spend 

—- *—-- 
aity rather than just a desirable luxury. 

The introduction of compreseor 

present serious explosion and physio ogic available, the design, selection, and 
lubricated and nonlubricated compre*S°r* . ..unBideration of the reduction of the 

operation of compressors or alternative supply systems; cylinder 

Spurre0.;"d lubTic.tTon; adequate inter-and-after coolers; and filtering 

systems. 

Dynamic Aspects of the Ocean 

The interaction of tides, winds, 
variable density, bottom topography, 

barometric pressure, the rotation of the earth, 
river outflow, and other factors lead to water 
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movement etretilic.tion, and miainn. Fo. example, offal,ore wmd. .educe tide level, 
and pu.h warm aurface water, ae.w.rd to be replaced by cold and den.e »**“• “P»'“- 
ing from the bottom. The.e water, can be rich In nutrient, and clouded w,th ""‘ The 
nutrient, re.ult in growth of marine organi.m. wh.ch, along with .u.pended matte. ,n 
"hè water reduce underwater vi.ibi.it,. On.hore wind, can rever., tht. proce.. 
Further, the tran.port of warm .urfac. water into a region with cold a.r can re.ult 

dense fogs and other hazards. 

Of the many complex processes in the ocean, those having the greatest impact on 
divtn,°ondl,Z .n?i3. change, in he., tr.n.fer c.u.ed by water flow around the diver., 
the hî.es and the personnel transfer chambers U>TC>; loss of gases through solution 
at open PTC hatches; buildup of humidity; contamination of gases in such chambers by 
product, of marine decomposition; and finally, fluctuation of hydrostatic pressure 

caused by waves, tide changes, and PTC motion. 
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PHYSIOLOGICAL REQUIREMENTS OF SHEATHING-GAS MIXTURES 

Th« composition of breathing~g«s mixtures snd the quantity required are deter¬ 
mined by physiological characteristics of the human body when exposed to elevated 
pressures. The breathing mechanisms that serve to regulate partial pressures of 
oxygen and carbon dioxide in the blood at sea level serve equally well under the sea if 
the partial pressures of oxygen, nitrogen, and carbon dioxide, as well as the respira¬ 
tory volume, are similar to those at sea level. Medicai research has provided suf¬ 
ficient information on physical tolerance to partial-pressure levels to permit safe 
selection of both composition and volumes of breathing gas for diving, and this infor¬ 
mation forms the basis for the discussion that follows. 

Breathing-Gas Composition 

Oxygen Concentration 

The breathing-gas mixtures used in diving must be such as to be nontoxic over 
the range of working depth, and must include sufficient oxygen for normal activities at 
depth. Air can be used only for relatively shallow dives because both nitrogen and 
oxygen become toxic at elevated partial pressures. For deeper dives over longer 
periods, helium is preferred as the inert gas in the mixture because it is nontoxic, and 
because its low density reduces breathing effort. The percentage of oxygen in the 
breathing mixture must be reduced with increasing depth to maintain the oxygen partial 
pressure within a range of about 0. 21 to 1.2 atm (atmospheres absolute pressureH3 psta 
to 17.7 psia). For saturated diving over long periods, the preferred mixture would con¬ 
tain oxygen at a partial pressure between 0. 21 and 0. 30 atm, near that in normal air at 
sea level. The limits of oxygen concentration in the breathing gas are determined by 
the levels of solution of oxygen in the blood, which are related directly to oxygen partial 
pressure. In order to maintain blood oxygen levels within acceptable limits, oxygen 
partial pressure is held about constant regardless of total pressure, and the remaining 
pressure is provided by increasing the proportion and partial pressure of diluent gas. 

Figure 1 relates the percentage of oxygen in the breathing mixture to depth, and 
to oxygen partial pressure in both psia and atm. The curves show a large area within 
which mixtures are physiologically acceptable, bounded on the lower side by curves de¬ 
fining different levels of anoxia (oxygen deficiency) and on the upper side by levels of 
oxygen toxicity. It will be noted in Figure i that the first symptoms of anoxia occur when 
oxygen partial pressure falls to 0. 16 atm, and that the diver becomes helpless at a 
partial pressure of 0. 12 atm. In the region of high oxygen concentrations, it may be 
seen that oxygen toxicity limits the maximum partial pressure for long-term exposure to 
about 1.2 atm, but that higher concentration» can be tolerated for »hört periods. (¿I 
These toxicity limits are imposed by effc-it» on the ventral nerv*»u» »ystum that result 
in unconsciousness and convulsions. A different limit is eiuoiintered m »aturation 
diving overextended periods, which is imposed by lung irritation and eventual lung 
damage. This occurs with 10 percent in« idtncc in a 14 day period with an oxygen partial 
pressure of 0.6 atm. *3) ]n order to avoid pulmonary irritation, present practice in 
saturation diving for extended periods is to limit oxygen partial pressure to n. 3 atm 

(5 psi). I*) 
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From inspection oí Figure 1 it is evident that, at any fixed depth, it is feasible 
to breathe a wide range of mixtures without ill effects. For example, at a depth of 
200 feet, the mixture could be as lean as 3 percent oxygen (0. 21 atm) or as rich as 
17 percent oxygen without encountering any short-term physiological limits Likewise, 
with a fixed oxygen concentration in the breathing mixture, the diver can make long ex¬ 
cursions in depth A mixture containing 10 percent oxygen, for example, would permit 
operations between 36 and 360 feet, with the possibility of short excursions as deep as 
600 feet. However, it is important to note that dangerous anoxia can occur if lean mix¬ 

tures intended for deep operations are breathed during ascent and decompression It 
is necessary to provide higher oxygen concentrations at shallower depths to stay within 

the working range indicated in Figure 1. 

Diluent Gases 

The oxygen percentages shown in Figure 1 would be applicable with any diluent 
gas or mixture of diluent gases that might be applicable to diving. Oxygen-nitrogen 
mixtures, including air, can be used freely if nitrogen partial pressure is limited to 
3 atm, the pressure at which the first symptoms of nitrogen narcosis appear, although 
nitrogen partial pressures to 5. 5 atm can be used with care by experienced divers for 
short periods. (This is equivalent to diving at 200 feet with air. ) For greater depths, 
helium is the diluent gas now generally used because it is nontoxic at any practical 
diving depth and because its low density reduces breathing effort. The principal disad¬ 
vantages of helium are its limited availability and high cost, its high sonic velocity 
which results in high-pitched speech that is hard to understand, and the high leakage 
rates experienced when minute imperfections are present in joints and seals. Nitrogen 
at partial pressures up to 3 atm can be mixed with helium as a means of conserving 
helium, improving speech intelligibility, and reducing cost, but precise information on 
physical and engineering properties of helium-nitrogen-oxygen mixtures is not available 

at the present time. 

Hydrogen has been proposed as a diluent gas for depths beyond 1000 feet because 
of its low cost and because its density is half that of helium. However, the effects of 
hydrogen on body tissues at high pressures have not yet been explored. Furthermore, 
hydrogen-oxygen mixtures are readily ignited by static-electricity discharges unless 
oxygen concentrations are below the combustible limit, which is at 6 percent oxygen 
at 1 atm pressure. Explosive limits of oxygen-hydrogen mixtures have not yet been 
investigated at high pressures and are not known, but would be well below 6 percent 

oxygen. 

Decompression Considerations 

Decompression considerations also influence the selection of breathing-gas com¬ 
position. The length of the decompression period is a function of the partial pressure 
of diluent gas (helium or nitrogen) in the breathing mixture. The decompression period 
can be shortened by using oxygen concentrations close to the toxic limit during a 
scheduled diving period and during the decompression period. This approach is 
most effective for dives at shallow to moderate depths, where the proportion of oxygen 
can be large enough to significantly reduce the partial pressure of diluent gas. Under 
marginal conditions, use of a high-oxygen mixture may eliminate the decompression 
period entirely. Oxygen is not normally a limiting factor in decompression because it 

appears to be metabolized at a rate sufficient to avoid adverse effects. 
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Carbon Dioxide Concentration and Its Control 

In normal breathing, the concentration o.‘ oxygen in the breathing gas is reduced 
and the oxygen is replaced by a nearly equal volume of carbon dioxide. If carbon dioxide 
is included in the inhaled gas, the partial pressure of carbon dioxide in the blood in¬ 
creases, and the respiratory center in the brain increases breathing rate to restore 
normal carbon dioxide tension. Excessive amounts of carbon dioxide in the breathing 
gas result in toxic effects, as summarized in Table 1. ^ 

TABLE 1. RELATION OF PARTIAL PRESSURE OF CARBON DIOXIDE 
TO TOXIC EFFECTS 

CO2, vol % _Partial Pressure_ 

(Sea Level)_Atm_Psi_ Physiological Effects 

0-1 0.00-0.01 

1-2 0.01-0.02 

2-6.5 0.02-0.065 

6.5+ 0.065 + 

0. 00-0. 15 None 

0. 15-0. 30 

0. 30-0.96 

0. 96 + 

Increase in breathing rate, slight hear¬ 
ing loss 

Mental depression, headache, dizziness, 
nausea, visual-accuity loss 

Dizziness, stupor, unconsciousness 

As with oxygen, the physiological effects of carbon dioxide depend upon its partial 
pressure in the blood and, therefore, in the breathing gas. The percentage of carbon 
dioxide in the breathing gas that can be tolerated at diving depths decreases with depth, 
and the respiratory volume required to ventilate the lungs at depth remains approxi¬ 
mately equal to that at sea level. 

If a diver's breathing circuit includes dead space from which he rebreathes ex¬ 
haled air, this dead space must be ventilated to dilute the carbon dioxide partial pres¬ 
sure to a nontoxic level. If all of the diver's carbon dioxide production flows into the 
dead space and is mixed with all of the ventilating air, the reduction of partial pressure 
depends only upon the ratio of carbon dioxide flow to dilution-air flow, and this ratio 
must be about 1:100 to limit carbon dioxide to 0. 01 atm partial pressure. This is the 
usual condition in helmet ventilation. 

The quantity of ventilation gas can be reduced if the concentration of carbon dioxide 
can be reduced by other means, such as absorption by a carbon dioxide absorbent. 
Thus, the standard deep-diving helmet has an attached canister of absorbent through 
which the breathing gas in the helmet is recirculated to reduce carbon dioxide level and, 
thus, reduce the quantity of breathing gas required. 

In closed-circuit and semiclosed-circuit breathing apparatus, all exhaled gas can 
be rebreathed. This is made possible by passing all exhaled gas through a canister of 
carbon dioxide absorber before it can again be inhaled. Excess exhaled gas is vented 
between the mouthpiece and the absorbent canister in semiclosed-circuit apparatus, 
and incoming gas can be introduced in an ejector to assist in circulation through thé 
canister. 
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Unventilated dead space has a significant effect on the respiratory volume re¬ 
quired for control of carbon dioxide tension. Examples of unventilated dead space are 
the natural volume of the mouth and throat, the volume of a mouthpiece between non¬ 
return valves, or the volume of a full face mask. The effect of dead space is to in¬ 
crease the tidal volume, or volume for each inhalation, by the amount of volume of the 
dead space. Thus, if normal tidal volume is 1 liter and dead space in a full face mask 
of 1/2 liter is added, the tidal volume needed for equivalent carbon dioxide tension in 
the blood increases to 1. 5 liters. The extra tidal volume needed would reduce maximum 
work level, increase the quantity of breathing gas needed by 50 percent, and increase 
the effort of breathing. If tidal volume of 1.0 liter is maintained, only 0. 5 liter of fresh 
gas would be obtained with each inhalation, and this would double the respiratory fre¬ 
quency and gas consumption. It is always desirable to minimize dead space in any 
diving equipment to the extent possible while meeting other requirements. 

When divers are supplied with air from compressors at the surface there is 
always danger that some carbon dioxide may find its way into the compressor inlet. 

xhaust gas from shipboard engines, for example, or from motor traffic in harbor 
areas can result in significant air conUmination. If the compressed air contains 0. 2 
percent carbon dioxide, for example, it contains half the toxic limit of 0.4 percent at 
5 atm pressure (130 feet depth». Thus, only half of tne air supplied is useful as diluent 
for the carbon dioxide generated by the diver’s respiration, and the quantity of air sup¬ 
plied must be doubled to avoid toxic reactions. Thus, it is extremely important to as¬ 
sure that clean, fresh air is piped to the compressor inlet, and that it is not downwind 
from any nearby sources of carbon dioxide. 

Breathing-Gas Consumption 

Breathing gas contains oxygen that is consumed in respiration and a diluent gas 
such as nitrogen or helium that is not consumed or altered. The oxygen consumed in 
the body reacts with carbon and hydrogen to produce CO2 and wate”, and the CO? thus 
formed is exhaled in the breathing gas. In addition, the exhaled -<as is saturated with 
water vapor. The volume fraction of C02 released varies from 0. 7 to 0. 9 relative to 
the volume of oxygen consumed, depending upon the carbon-hydrogen ratio of food 
being metabolized. 

Figure 2 relates oxygen consumption and respiratory volume to rate of exertion. 
The data for Figure 2 are based on experimental measurements, <2» and provide a 
basis for selection of breathing-gas quantities for diving equipment. 

The mass rate of oxygen consumption and corresponding carbon dioxide produc¬ 
tion varies with the rate of exertion, and is independent of depth. As indicated in Fig¬ 
ure 2, values of oxygen consumption vary from about 0. 5 standard liters per minute 

n*^0 ftb0jt 4’ ° *lm With heavy exertio,>- These values are equivalent 
to 0. 0895 and 0. 716 pound of oxygen per hour, or 1. 14 to 9. 13 standard cubic feet (scf) 
per hour*. The actual volume of oxygen consumed at depth would de» rease in inverse 
proportion to absolute pressure in accordance with gas laws. 

The values for respiratory minute volume (RMV) shown in Figure 2 are deter- 
mined by carbon dioxide ventilation requirements within the body, and these volumes are 

....... ^ - -*• -.. * ** ..,,. 
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RELATION OF RESPIRATORY VOLUME AND OXYGEN CONSUMPTION 
TO TYPE AND LEVEL OF EXERTION*3* 
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the same at diving depths. Thus, the mass flow of gas to meet respiratory require¬ 
ment« increases in direct proportion with depth and with oxygen consumption. The 
ratio of respiratory volume to the volume of oxygen consumed is such that only 20 per¬ 
cent of the oxygen inhaled is consumed, and the other 80 percent is exhaled. In sea- 
level respiration the oxygen content of inhaled air is reduced from 20. 8 percent to 
16.6 percent, equivalent to a reduction from 0 208 to 0. loo atm partial pressure. 

In any demand type breathing apparatus, the rate of supply of breathing gas must 
satisfy the RMV requirement. Thus, with oxygen partial pressure of 0.20« atm 
in the breathing eas, only 20 percent of the oxygen supplied will be consumed. The 
actual gas consumption will be 10 to 100 liters per minute (1pm! at depth, depending 
upon level of exertion. 

In closed-circuit rebreathing apparatus supplied with pure oxygen, the rate of 
oxygen consumption would be equal to the rate of supply, as all carbon dioxide is 
absorbed in recirculation and no gas is vented. The oxygen consumption rate would 
depend only upon rate of exertion and would be independent of depth. Oxygen consump¬ 
tion can be 0. 5 to 3 slm, and about 2 slm is average. 

In semiclosed-circuit breathing apparatus, the problems of oxygen supply and 
usage are more complex. Oxygen is supplied to the inhalation bag at 1.2 atm partial 
pressure, and with a preset mixture flow rate sufficient to provide oxygen for continuous 
exertion at 3 slm oxygen demand. The oxygen concentration in the inhalation bag will 
vary from about 1.0 atm at rest, to 0.21 atm during severe exertion. Excess gas is 
vented between the exhalation bag and the carbon dioxide absorbée, at oxygen partial 
pressures varying from 0. 8 atm at rest to 0. 16 atm during heavy exertion. The total 
flow rate of breathing gas depends upon the depth, and can vary greatly because of the 
wide range of depths and mixtures for which the semiclosed-system is suitable. 

The volume of breathing gas needed for surface-supplied diving apparatus having 
ventilated dead space, such as helmet or face mask, is determined by the flow rate 
needed to dilute carbon dioxide in the dead space to nontoxic levels of 0. 01 to 0. 02 atm 
partial pressure. The flow rate needed is similar to the RMV at maximum exertion. 
It is usual to supply 4. 5 cfm (127 1pm) of gas, measured at depth. This would be suffi¬ 
cient to permit exertion levels corresponding to oxygen consumption of 1.27 slm if 
carbon dioxide in the dead space is held to a level of 0. 01 atm, or 2. 55 slm for 0. 02 atm 
of carbon dioxide. More air would be required should levels of exertion exceed those 
corresponding to 2. 5 slm of oxygen consumption. 

The helium-oxygen deep-sea diving outfit operates much like the semiclosed- 
circuit apparatus in that breathing gas in the helmet is recirculated through a carbon 
dioxide absorber to minimize the flow of breathing gas needed. However, flow rate is 
determined by ventilation requirements. Breathing gas is supplied from the surface 
through a hose at a rate of 0. 5 cfm, measured at depth, and enters the helmet through 
an ejector which drives the recirculation flow. With a recirculation ratio of about 10, 
the ventilation effect is equivalent to 5 cfm or 140 1pm, which is adequate for heavy 
work. The oxygen content of the mixture is maintained at a high level and c an be 

varied during the dive to suit depth and decompression requirements. If this rig is used 
at shallow depths with air, anoxia could result unless How rate is inc reased to provide 
needed oxygen. The required flow rale will reach 2. I scfm at the surface for oxygen 
consumption of 3 slm. 
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OPERATING CHARACTERISTICS AND BREATHING »GAS 
CONSUMPTION OF DIVING APPARATUS 

All breathing apparatus used in diving must, in some way, satisfy both 
respiratory-volume requirements and oxygen-supply requirements at all depths. Vari¬ 
ous types of apparatus having different characteristics have been developed, each having 
applications of greatest suitability. The general characteristics of each type of system, 
and means of calculating or estimating the composition and flow rates of breathing gas 
required for a diving mission are discussed belc 

Table 2 compares the relative air-flow rates needed by four basic types of under¬ 
water breathing equipment under identical conditions: the demand-regulator SCUBA, a 
semiclosed-circuit system, a surface-supplied deep-sea diving outfit, and a surface- 
supplied deep-sea diving outfit with carbon dioxide absorption provisions. For these 
comparisons, the breathing gas is air containing 21 percent oxygen. Data are shown for 
three levels of oxygen consumption: 3. 0 slm, corresponding to heavy exertion, 2. 0 slm, 
corresponding to moderate exertion, and 1 slm, corresponding to light exertion or rest. 
From the table it may be seen that for heavy exertion, the air flow required for the 
semiclosed-circuit system decreases markedly with increasing depth, and that air flow 
required for the other systems increases markedly with depth. Thus, the semiclosed- 
circuit system appears especially attractive for deep-diving missions, the SCUBA for 
shallow dives, and the deep-sea rigs for all heavy-duty applications where surface sup¬ 
ply of air is advantageous. It should be noted that, at shallow depths, 0. 5 cfm of air does 
not supply enough oxygen for exertion in the deep-sea diving outfit with carbon dioxide 
absorption. Flow rate then becomes equal to that for the semi-closed circuit apparatus. 

TABLE 2. COMPARISON OF AIR-FLOW RATES FOR DIFFERENT BREATHING SYSTEMS 

Depth, 

ft 

Pressure, 

atm 

_Air Supplied to Bteathinn Apparatus, slm_ 

02 Demand, Deep Sea Deep Sea 

slm Semiclosed SCUBA Rig<*> (C02 abs)(b> 

150 5.54 :t.O 

50 2.51 ;l 0 

30 1.91 3.0 

20 1.60 3.0 

10 1.30 3.0 

0 1.00 3.0 

30 1.91 2.0 

10 1.3 2.0 

0 1.0 2.0 

10 1.3 1.0 

0 1.0 1.0 

10.3 388 707 

19.7 176 320 

22.7 134 244 

25.6 112 204 

32.9 91 166 

00 0 7o 127 

15.2 89 244 

22.0 01 100 

40.0 47 127 

ll.o o 100 

20.0 2.1 127 

78.6 

35.6 

27.2 

25.6(c> 

32.9(°) 

00.0<c) 

27.2 

22.0<°> 

40.o(°) 

18.5 

20 o(' ) 

(a) 4.5 cfm air as measured at working depth. 

(b) 0.5 cfm air as measured at working depth, 

(c) Flow rate needed to provide needed oxygen. 



For all of the condition* listed in Table 2, the an- required to supply the 
Bemiclosed-circuit system ts less than for the demand regulator system. However 
this is not necessarily true of all missions. For example, the demand regulator sys¬ 
tem operates on actual demand for breathing gas, which may be low ,1 little exertion ts 
retjuu-ed, while the semiclosed circuit system requires continuous flow sufficient for 
the highest exertion level. 

SC.DBA Demand-Regulator Apparatus 

Qpen-circuit SCUBA equipment is based upon use of a demand regulator with 
which gas is supplied with each inhalation in the exact quant,ty needed, thus conserving 
s ored compressed gas. However, all exhaled gas is vented and lost, so that the volume 
rate of usage is equal to the respiratory volume. The actual rate of usage of stored 

f.a*' th,e duratlon oi the stored supply will, thus, depend upon the rate of effort and 
the depth of usage. Volume-flow rates required for breathing will vary between 7 and 

leve/of effort ^ ft ^ ^ density corresP«nd‘ng to depthU), depending upon 

Figure 3 shows the variation of endurance with depth and level of effort for a 
demand-regulator SCUBA system with tank capacity of 1450 in. ^ (twin 90 ft3 tanks) 

C.af.®ed t0 3000 psi' 11 may be seen that mission duration can range from 4 hours in 
shallow water with little exertion, to only 15 minutes at 130 feet with heavy exertion. 
These curves provide for reserve air at 500 psi in one tank only, and do not include air 

decompression if needed. (5) The endurance of other SCUBA systems would depend 
upon their tank capacity and pressure, and similar curves could be drawn. 

Closed-Circuit Rebreathing Apparatus 

In principle, it is possible to breath pure oxygen in a closed system if exhaled 
oxygen and carbon dioxide are passed through an absorbent that removes the carbon di¬ 
oxide, and fresh oxygen is added at the rate of consumption. Such apparatus has been 
developed and used within the depth limitations imposed by oxygen toxicity Although 
suitable only for shallow depths, such apparatus leaves noVaïfof bubbles",' maUng U 
advantageous for clandestine military operations. It is also extremely efficient in use 
of oxygen, as all of the oxygen stored is actually used. Finally, because of the efficient 

rath«“lo?8! ^ OÍ dÜUent ga8> su£íicie«‘ oxygen ‘an be carried for 
rather long diving periods, and the diving time is independent of depth. Diving periods 

aid H b0? thf qUantity of oxygen carried and the amount of CO¿ absorbent pro¬ 
vided, and these should be approximately balanced in design of equipment. P 

in breffhVnraKeXP!rimental Cl08ed'tircuit now under development use diluent gas 
in breathing bags to permit extension of closed-circuit advantages to greater depthf 
The only diluent gas needed is that required to fill the breathing bags and to adjust their 

of CT" Wltl\Change8 in depth; pure oxygen is added to the breathing mixture at the rate 
of consumpuon so that all oxygen is utilized, and the duration of oxygen supply il inde¬ 
pendent of depth. These systems rely upon an automatic control systenf U> sense and 
maintain oxygen partial pressure within tolerances of o ¿ l() i ¿ , lf it 

Me to meet reliability requirements, such systems should be ex.rem'ely advanU^oT"' 

of oxy¡L°PC IOnS aS y V,r,U-,lly .. .y "linimum ..„anti.ie. 
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In any pure-oxygen rebraathing apparatus, the rate ol eonsuntplion is the »W“ 
usage rate. For normal underwater activities, this often averages 2 s m and increases 
to 38slm with heavy exertion. Thus, oxygen storage of about 120 to 180 si, or 4. 57 

6. 85 scf, per hour of endurance is required. 

Semiclosed-Circuit breathing Apparatus 

Semiclosed-circuit breathing apparatus is of special interest because .1 ,s adapta¬ 

ble to use at very great depths and is very efficient in use of breathing gas. In theory, 
oxygen can be supplied to the apparatus a. a partial pressure of 1. 2 atm, ju.t under he 
toxic limit, and rebreathed through a COg absorber until oxygen partial pressure is re- 
duced to 0. 16 atm on exhalation. In this way, at much as 86 percent oi the oxygen sup¬ 
plied could be utilized, compared with only 20 percent ior an open-circuit system. In 
addition, the high partial pressure of oxygen in the gas mixture minimizes the amount 

of mixed gas used for the required oxygen consumption. 

In a typical helium-oxygen semiclosed-circuit apparatus suitable for saturated 

diving, breathing gas is supplied continuously at a mass "ow ra,e 
"liter-flow" rate) sufficient to provide for oxygen usage of about 3 slm. The par 
pressure of oxygen in the mixture supplied to the apparatus is at 1.2 atm, just under 
the toxic limit when breathing incoming gas. The incoming gas enters an inhalation bag 
where it mixes with and is diluted by partially depleted gas. After inhalation it is 
exhaled into an exhalation bag and then circulated through a C02 absorber back to the 
inhalation bag. Surplus exhaled gas is vented from the exhalation bag at a rate that is 
somewhat less in volume than the incoming stream because of C02 absorbed. The leve 
of oxygen partial pressure in the inhalation bag will vary with the rate of oxygen usage, 
from about 1.0 atm when at rest to 0. 21 atm at maximum exertion, and the partial pres¬ 
sure of oxygen in vented gas will vary from 0. 96 to 0. 16 atm. With constant mass flow 
of breathing gas, most efficient use of the supply occurs only at maximum exertion, at 

other conditions, surplus oxygen is vented. 

The quantity of oxygen that must be supplied is independent of depth if the range of 
oxygen partial pressures from 1.2 to 0.21 atm is maintained in the inhalation bag at all 
depths. This is done by selection of oxygen concentration and liter flow rate. However, 
to avoid toxicity, the oxygen percentage must decrease as depth increases, so that e 
quantity of helium supplied with the oxygen will increase with depth. Thus, the to al 
consumption of breathing gas will increase in proportion to total pressure and depth. 

By its nature the semiclosed-circuit apparatus is most economical of breathing 
aas if used within a moderate depth range. In setting up the equipment for a mission, 
the oxygen percentage is limited by the maximum depth planned, and the liter-flow rate 
is established to provide sufficient oxygen for exertion at the minimum depth. As the 
maximum and minimum depths become farther apart, the difference in oxygen partial 
pressure between breathing gas and vented gas is reduced, which reduces the efficiency 

of oxygen utilization and increases the required liter-flow rates. 

Figure 4 is a chart for selecting oxygen percentage and liter How rate for semi¬ 
closed-circuit breathing apparatus. It shows the relation of oxygen content of the 
breathing gas, partial pressure of oxygen m the inhalation bag, and liter flow, to the 
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MOU him NI N30AX0 iN39d3d 

FIGURE 4. CHART FOR SELECTING LITER FLOW AND OXYGEN PERCENT 
AGE FOR SEMICLOSEI) CIRCUIT BREATHING APPARATUS 

Partial preaaure lint-a refer to oxygen partial prenaure in 
inhalation bag with 0. 5 aim oxygen uaage. 



diving depth. In uaing the chart the oxygen percentage in the liter flow is found at the 
intersection of the vertical line of maximum depth and the sloping curve of l.¿ atm 
oxygen partial pressure; the liter flow rate is found to the left at the same oxygen per¬ 
centage, on the vertical line representing the minimum diving depth. When used in 
this way the conditions selected will provide 1.2 atm oxygen partial pressure in the 
inhalation bag when resting and consuming o, 5 slm oxyger at the greatest depth, and 
sufficient flow for severe exertion with consumption of 1 slm oxygen at the least depth. 
It should be noted that the oxygen partial pressure lines indicate higher oxygen percent 
ages than in Figure I because they represen* remaining oxygen partial pressure after 
some oxygen has been used. For short dive, t is possible to utilize higher oxygen 
partial pressures if the time limits indicated in Figure I are observed. 

The seimclosed-circuit breathing apparatus is currently the most versatile 
breathing apparatus available. It is suitable for use at any depth to 1000 feet, as dem¬ 
onstrated in experimental test-chamber dives, Sealab programs, and other saturation¬ 
diving missions. Accordingly, the rates of consumption of oxygen and of helium can 
vary widely with depth, and with range of depth required for specified missions. The 
procedures for determining oxygen concentration and gas flow rates are shown by 

example below. 

Calculation Procedure 

The procedure for calculating oxygen concentration in breathing gas and the liter- 
flow rate for semiclosed-circuit apparatus is as follows: 

(1) Select the maximum diving depth, the minimum depth, and the maximum 
oxygen demand rate. 

(2) Determine percentage of oxygen in the breathing gas that corresponds 
to 1.2 atm at the maximum diving depth. 

(3) Determine percentage of oxygen in exhalation bags and vented that 

corresponds to 0. 166 atm at the minimum diving depth or at the surface. 

^4) Calculate liter-flow rate for breathing gas using above oxygen percentages. 

(5) If desired, check efficiency of oxygen utilization and oxygen supply rate. 

(6) If pertinent, check oxygen available for surfacing if this is not provided 
for in Step (3). 

The diving depths will be defined by mission objectives. The maximum oxygen 
demand could be estimated on the basis of rate of effort planned, using Figure 2 as a 
guide. However, it is recommended that, as a standard procedure, an oxygen demand 
of 3. 0 slm be provided in order to permit extreme exertion should an emergency arise. 

The percentage of oxygen in the breathing gas corresponding to 1.2 atm cxygen 
partial pressure at the maximum diving depth can be iead directly from Figure 1 or 
Figure 4. The value oí I. 2 atm is low enough for saturation diving, but higher partial 
pressures can be used for shorter periods within time limits shown m Figure 1 should 
this be necessary. 
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The partial pressure of oxygen in exhalation bag» ¡should be taken a& 0. 166 atm at 
the minimum diving ucpth; for dives from the surface, it would be usual to provide 

enough oxygen for surface swimming. 

The liter flow can be calculated using the following equation: 

L ^ 

Oi ) 

where 

L = liter flow’, slm 

U = oxygen used (normally 3. U slm) 

Oj = percentage (decimal) of oxygen in liter flow (1.2 atm at greatest depth) 

= percentage (decimal) of oxygen vented from exhalation bag. (0. lt>6 atm at 

least depth). 

O3 = percentage (decimal) of oxygen inhaled from inhalation bag. (0.208 atm at 
least depth). 

The efficiency of oxygen utilization, E, can be determined as: 

E = 

The oxygen flow in the breathing gas, O slm, is 

O slm = L X Oj . 

The slm of oxygen available in the breathing gas at the surface, or any other 
depth, can be calculated from the equation: 

U = L (O, - 02) (^ ) 

where 

U = oxygen slm that the diver can use 

L = liter-flow rate, slm 

Oj = percentage (decimal) of oxygen in breathing gas 

02 = percentage (decimal) of oxygen at 0. 16b atm at depth of interest 

Oj = percentage (decimal) oxygen at 0. 208 atm at depth of interest. 
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d«0,h ^ breathing apparatus ,s „> be used (or w„rk a, a 
depth o 300 feet under saturated diving condition». No change» ,., depth are »„ticuna ed 

d no decompression is required, as the diver will utilise a PTC IPersonal Tean.r 

ox*g™n'¿’rcn,d„,4,6eUm^hVb7P,riÍ“'0nChan'b'r °P-imu,n ygen percentage in the breathing mixture and the liter flow required for heavv exer 

,he ^—---- 

WWP»7“Ur' “ }0U “ - T-k- i- Tab.e 1-2. or calcula,e as 

Pat,,, S f|£í!; , , + I = 10. 07 atm 

121 percentages tor „sygen partial pr -ssures „£1.2 „ lot, and 
o. 208 atm at depth of 300 ft: • - . i iot., and 

Take from curves of Figure 1, or calculate as follows: 

pp0, 1¿ 

0l ~ Patm “ 10. 07 = Ü■ 1182 ( 1 1 • 82 percent) 

PRO, 
o - *• 0. lofe 

¿ Patm 10.07 

0. 208 
ppo, 

O, =-1 = _ 
J Patm 10.07 

(3) Calculate liter-flow rate 

= 0. 01b5 (1.65 percent) 

= 0.0206 (2.06 percent) 

U 

0l ' °2 (r1^) Õ7»»82 - n (uIk (L^ °- 1 M) 
' 1 °3/ V 1 - 0. 0206/ 

0. 1 Iflt, - n ni¢,5 f-.882\~ . 1182 - 0.0147 
989/ 

3 
. 1035 = 29. 0 slm 

(4) Find oxygen flow in breathing gas, slm 

°slm = L X Oi -s 2V. Ox (0. 1 182) = 3. 43 slm 

(5) Find helium flow in breathing gas 

He = 1. 0 lin 

•iv.'i 3 -13 = J5 5,- Slm 
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Example I - Using Available Gas Mixture. Under the conditions of Example 1 
a supply of gas containing 10 percent oxygen is already mixed and available. Determine 
the liter-flow rate for this mixture. 

(1) Oj will be taken as 0. 10 (10 percent) to match available gas. 

O2 will be 0.0165 (1.65 percent), from Example 1 

O3 will be 0.0206 (2.06 percent) from Example 1 

L = 

°> - (f-%) (¾) 1 - 0.0206 

_ _3_ _ 3 
0. 10 - 0. 0146 “ 0. 0854 = 35' 1 slm 

Thus, with a 10-percent-oxygen mixture, liter flow is 35. 1 slm. 

3 - Deep Dive From Surface. A d.ver must destend iront the surface 

What hry ^ mlS3‘°n ,hat '■«»vy exertion at depths ranging from 50 to 150 feet 
What breathing-gas mixture and liter-flow rate are required? 

(1) Find oxygen percentage at greatest depth (150 ft), 1.2 atm, (from Figure 1): 

Oj = 0.213 (21.3 percent) 

(2) Find oxygen percentages at least depth (at surface) 

JUthough the mission involves work at 50 ft, the diver should be provided 

Tá' 6 SU 1Cient for surface swimming, where oxygen vented will be 
16.6 percent and oxygen inhaled will be 20.8 percent. 

(3) Liter-flow rate: 

C>2 = 0.0166 (16.0 percent) 

O3 = 0. 208 (20. 8 percent) 

L = U 

O, - o, (HS)'- 213-0. 1AA f1 - 2T3\~ 0. 213 - 0. 166(0. 993) 
\1 - .208/ 

= 62.6 slm 

co„v.„rtfX“1 ¡r-rnr,he r i° - - 
percentage of gas supplied and gas vented and it an h ^ difference between oxygen 

r “ ir,; 
(Tohi»tt'tup:i .rvtr8- —- - - 

L = U 3. 0 
Oj " °2<- 993) “ 0. 23 - 0. 165 = 0. 065 = 46‘ ¿ slm 

I 



20 

A second Urge reduction in liter flow can be obtained by simply reducing the a 
amount of oxygen supplied for surface swimming. However, in any case, sufficient oxy¬ 
gen for severe exertion at 50 feet must be provided. This can be calculated as follows: 

U50 * 3. 0 slm 

O2 = 0.0662 (6.62 percent) 

O3 = 0.0829 (8.29 percent) 

If 20 slm is provided, 
would be: 

then the oxygen actually available for surface swimming 

At surface, 

Oj = 0. 23 (23 percent) 

C>2 = 0. 16 (16.6 percent) 

Oj = 0. 208 (20. 8 percent) 

L = 20 slm 

° * L [°. - °2 (½%)] = *0 [ „-O - o l66 

U. 20 [0. 23-0.,66 

= 20 [ 0. 23 - 0. 16 Ij 

* 20 1 0.069) = 1.38 slm. 

miaht H- ^ 30 *lm *u£íic‘*nt iur moderate exertion, and 
might be an accept.ble condition if diving conditions are such that severe exertion should 
not be ^qMired. However, if oxygen for surface swimming is a limiting factor, the 
diver should be made fully aware of this limitation. 

f1 DlVing MlMM>un- In a saturation -diving mission a habitat 
is located at a depth of 600 feet and work is planned at levels as deep as 900 feet. Selec 
gas consumption and flow rate appropriate for heavy exertion from 600 to 900 feet. 

(1) Oxygen percentage at 900 ft, 1.2 atm, from Figure l: 

0| = 4.2b percent (0.0426) 
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(2) Oxygen percentage at 600 ft, 0. 166 atm and 0. 208 atm: 

0¿ = 0.866 percent (0.00866) 

Oj = 1.08 percent (0.0108) 

(3) Liter-flow rate: 

O. - O. 
1 jm ---y—_ _ ■>. 0 

0.0426 - 0.00866 ( 1 ~ °- 0426 \ 0.0426 - 0.0083 
\ 1 - 0. 0108/ 

= 87.4 

breathyn'g-gas'mlxture^b'Th^ efflcieney^f ^x'yjjen^ u^ü'ization'Ia^ao*6” COntenth°f ^ 
b««u.. ,he depth range oí 3Ü0 (e.t ,. no, Urge in ,.rm, of pree.a^e'chânge “ hÍgh’ 

Surface-Supplied Open-Circuit Divinff Riff. 

andmoderate depth, u.ing air a. the breathing gf 8 The breathL * aCtÍVÍty 
helmet or mask within which the diver breathe*.^orm-n 6 ? 4ir X* fcuPPlied to a 
lated dead space within which breathing air i. mixed with T|!ü act® as a venti- 
diver. The flow of air mu.t be sreat eno„ah t J i * t.h Carbon dloxide exhaled by the 
toxic level, for rebreathing, in the range oí 0 o/to o 02 C\lbon dio*id® to non- 
oí ventilation required is defined by the following equation ^141 pr*88Ure- The rat* 

^ x ° i x R x F Equation 1: y - ^tm ulm 
“ 26. 2 (C, - C. x P 

1 atm 

where 

V = Volume of air required, in .cfm 

°*lm = Oxygen requirement, in .1m 

R = Respiratory quotient, or r.,io. Vul C02 produced/Vol O consumed 

26.2 = Conversion factor, slm to scfm 

C2 = Desired partial pressure C02 in inhaled air (atm) 

C, = Partial pre..ure C02 .n breathing air from compressor (atm) 

Patm = Pre*“ure »t depth, expressed in atm, = * 

F = Mixing Effectiveness Factor. 

The following values can be used in almost all operations; 

^slm ~ •l111 (enough for heavy to severe exertion) 

R = 0. 9 (the highest value likely to occur) 

C2 = 0.02 atm, toxic limit of carbon dioxide. 

■ 
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C2 = 0.02 atm, toxic limit of carbon dioxide. 

F = 1.0 assumed because no actual values are now known. 

If these values are substituted in Equation 1, Equation 2, below results: 

0. 0893 Patrn 
Equation 2= V , 

If the breathing air contains no carbon dioxide this equation reduces to: 

Equation 3: V = 4. 5 Patm 

F, the Mixing Effectiveness Factor, is a factor to account for the mixing of exhaled 
carbon dioxide with breathing gas within the helmet. It is the ratio (% CO2 in vented 
air)/(% CO2 in inhaled air). The value of F would vary under the following conditions: 

F = 1 When mixing is perfect, and the vented mixture contains the same 
percentage of carbon dioxide as the inhaled mixture. 

F < 1 (F less than 1. ) When mixing is intentionally imperfect and flow 
patterns are directed so that the inhaled mixture contains less CO2 

than the vented mixture. 

F > 1 (F more than 1. ) When mixing is imperfect and, through poor flow 
patterns, the inhaled mixture contains more CO2 than the vented mixture. 

The only way of evaluating F for a specific helmet design is to measure the carbon 
dioxide concentration in the exhaust and that at the point of inhalation while a diver wears 
the helmet and performs hard work. In the absence of such experimental data, it ap¬ 
pears reasonable to assume that F = 1. 

The Diving Manual^ recommends that flow rate be set at 4.5 Patm. This rate 
will supply only enough ventilation for 2.6 slm oxygen consumption. Thus, there may 
be occasions when flow rate should be higher than 4. 5 Patm. 

Example 1: How much air should be supplied to a diver working at a depth 
of 70 feet? Assume that air contains no carbon dioxide. 

_Procedure_ _Example_ 

1. Find Patm (From Table T-2, Col 3) 3. 12 atm 

2. Use Equation 2; 

V = 4. 5 Patm V = 4. 5 (3. 12) = 14. 05 scfm 

Example 2; A diver is to work at a depth of 150 ft. Calculate the amount of 
air he will need under three different conditions of air purity, as 
follows: 

(a) Pure air containing no carbon dioxide 

(b) Air cleaned to just meet 13u. Med. air purity standards 
of 0,05 perc ent (0.0005 atm) carbon dioxide 
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(c) Unpurified air from a compressor in a machinery space, 
containing 0,2 percent (0,002 atm) carbon dioxide 

Procedure Example 

1. Find Patm (From Table T-2, Col 3) 

2, Use Equation 2 to find ventilation rate: 

0.0893 P= 
V = atm 

0. 02 - C.P . 
1 atm 

Condition (a) 

Condition (b) 

Condition (c) 

5. 53 for all conditions 

V = 

V = 

_ 0, 0893(5, 53) 
0. 02 = 24.7 scfm 

0,0893(5, 53) 
0. 02 - 0. 0005(5. 3) 

0,0893(5, 53) 
0. 02 - 0. 002(5, 53) 

= 28.8 scfm 

53.3 scfm 

Example 2 shows the relative effects of carbon dioxide in breathing air. When 
carbon dioxide level is at the maximum partial pressure permitted by Bu. Med, Air 
Purity Standards, Condition (b) air flow must be increased 25 percent above that for 
air containing no carbon dioxide. At the much higher level of 0.2 percent carbon 
dioxide, the required air flow is more than doubled. 

The U. S. Navy Bureau of Medicine and Surgery has established purity standards 
for diver's breathing air which should be met by all apparatus used to supply breathing 
air. Requirements are as follows: 

Oxygen 
Carbon dioxide 
Carbon monoxide 
Oil, mist, and vapor 
Water, maximum content 
Solid and liquid particles 

Odor 

20 to <.2 percent by volume 

300 to 500 ppm (0. 03 to 0. 05 percent) by vol. 
20 ppm maximum 
5 mg/m^ maximum 

Saturated at maximum pressure of use 
Not detectable except as noted above under oil, mist, 

and vapor. 
Not objectionable 

In order to meet the above specifications it is necessary to use special non- 
lubricated compressors, or to pass air from standard compressors through a highly 
efficient cleanup system. The compressed air provided for general shipboard services 
is not adequate for use as breathing air, as it usually contains excessive amounts of oil 
and may contain carbon dioxide if taken from machinery spaces. 
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Helium-Oxygen Deep-Sea Diving Outfit 

The helium-oxygen deep-sea diving outfit is a surface-supplied diving outfit that 
operates as a semiclosed system with recirculation of breathing gas and carbon dioxide 
absorption. In principle, the helmet is a ventilated dead space, requiring the usual 
high volume flow rate for dilution of carbon dioxide. However, this high flow rate is 
obtained by introducing breathing gas at high velocity in an injector that recirculates 
helmet gas through a Baralyme canister attached to the helmet. The volume of gas re¬ 
circulated is about ten times the volume of breathing gas admitted, which reduces the 
flow of breathing gas needed for helmet ventilation by a factor of ten below that for a 

system without recirculation. 

The oxygen content of the breathing gas is adjusted and controlled at the surface 
and can be varied to suit depth and decompression requirements. The gas pressure 
at the inlet to the diver's ejector is also set at the surface and determines the flow 
rate of breathing gas, which enters the ejector through a 0. 025-inch diameter nozzle. 

In setting oxygen percentages and flow rates for breathing gas it is necessary to 

assure that three conditions are met: 

(1) The oxygen percentage should be below the toxic limit for the 
scheduled diving period (1.2 to 1.8 atm under usual conditions), 
and hig i enough to avoid anoxia at high levels of exertion (above 
0. 37 atm for 3 slm oxygen consumption) 

(2) The flow rate should be high enough for adequate ventilation of carbon 
carbon dioxide within the helmet; with ejector recirculation 

ratio of 10:1 a flow rate of (0.5 x Patm)8cfm» or il4*2 x Patm)Blm 
is required. 

(3) Pressure drop across the helmet ejector should be high enough 
to assure critical flow. This requires that gas pressure at the 
helmet be at least twice the bottom pressure. (For depths 
greater than 190 ft, supply pressure will be more than that 
recommended in the Diving Manual of 100 psi above bottom 

pressure.) 

The supply pressure should include an allowance for hose pressure drop, which 
may be significant. However, if the correct flow rate is metered into the hose the 
pressures should automatically adjust to the required level. 

The duration of a dive when using this outfit is the effective life of the Baralyme 
carbon dioxide absorbent. The design life of a full canister of 6 pounds is 3 hours' , 
but in cold water this can be drastically reduced and may be as little as 1/2 hour at 

40 F<8). 

Calculation of Breathing-Gas Oxygen 

Content and Flow Rate 

With the breathing-gas flow rate of 0. 5 cfm at depth established, the oxygen con¬ 
tent of the breathing gas and the required flow rate, in scfm or in Ib/hr, can be calcu¬ 

lated as follows: 



Procedure Example 

(1) Conditions 
Working depth 300 ft 
Water temperature 60 F 
Length of dive — time at depth 30 min 

(2) Select oxygen percentage in mixture 

Use oxygen partial pressure safe 
for time limit 

From Figure 1, select oxygen 
percentage at partial pressure 
of 1. 5 atm 

(3) Select gas-flow rate: 

V = 0. 5 X Patm, V = 0. 5 X 10. 07 = 50 scfm 

1 hr 

1 5 percent 

where 

V = volume flow rate, scfm 

Patm = pressure at depth, atm 
(from any table at 300 ft); 

or, for gas flow in Ib/hr: 

W = 0. 5 X 60 X p , 

where 

W = 0. 5 X 60 X 0. 1279 

= 3. 84 Ib/hr 

W = Ib/hr breathing gas 

60 = minutes per hour 

p= gas density, from Table 56 
at 300 ft, 60 F 

(4) Select supply pressure to diver 

The minimum supply pressure will be: 

Ps = 2<P> - 15 + Ph p8 = 2 (148) - 15 + 3 = 284 psi 
where 

ps = supply pressure, psi 

P = bottom pressure, psia (from Table T-2, Col. 2 at 300 ft) 

Ph = hose pressure drop, psi (estimated) 

(5) Similarly, mixtures and flow rates for reduced depths should be determined 
and used during the decompression period to assure that adequate oxygen 
percentages are used at the shallow depths during decompression. 



MIXING OF BREATHING GASES 

Mixtures of oxygen and helium, or oxygen and nitrogen, in various proportions 
are used for different diving missions. These mixtures may be prepared by one of 
several methods. 

In shore -based facilities, it is feasible to mix gases at ambient pressure by 
adding suitable volumes of each gas to a constant-pressure gas holder, measuring the 
volume added for each gas. The mixture can then be analyzed and the composition 
adjusted as needed, following which the gas can be compressed into high-pressure cyl¬ 
inders for storage or shipment. With this approach, precise proportioning of gases in 
the mixture is readily obtained. 

Where small, portable cylinders are to be filled, it is sometimes feasible to mix 
gases by weight. It is necessary to calculate the weight of gas mixture needed to fill 
the cylinder to the desired pressure, the percentage by weight of each constituent gas, 
and the weight of each gas to be added. The cylinder is then placed on a precise scale 
and the required weights of gas added. Where applicable, this method is free of tem¬ 
perature effects and can provide good mixture accuracy. In filling the cylinder, gas is 
taken from larger, high-pressure cylinders. If necessary, in order to obtain the de¬ 
sired high cylinder pressure, the final increment of gas may be pumped into the cyl¬ 
inder with a high-pressure compressor. Manual compressors are available for this 
purpose. This method requires a scale of high accuracy because gas weights are 
quite small. It is probably not suitable for shipboard use because of ship motion. 

Still another approach to gas mixing is use of calibrated flow meters in both 
oxygen and diluent-gas lines entering a mixing device. Continuous flow and mixing in 
proper proportions can be provided by selection and adjustment of the metering equip¬ 
ment. The mixed gas nrvvy be supplied directly to the diver if pressure is adequate, 
or it may be compressed for storage in high-pressure cylinders or for supply to a 
diver. 

The fourth approach to mixing of diving gases consists of adding each of the con¬ 
stituent gases to a storage cylinder in turn, the proportion by volume of each gas being 
in direct proportion to the partial pressure of that gas in the mixture. For example, 
a mixture conUining 10 percent oxygen and 90 percent helium at a total pressure of ' 
1000 psi could be prepared by filling the cylinder by adding oxygen until pressure was 
100 psi, then adding helium until the pressure reached 1000 psi. Because of the 
practice of carrying helium and oxygen in high-pressure gas cylinders aboard ships, 
this method is used frequently. 

The procedures for carrying out each of these mixing methods are discussed in 
detail in the U. S. Navy Diving Manual. (2) The calculation procedures required to 
implement the methous are outlined below. Calculation procedures for helium-oxygen 
mixtures are based on use of the tables presented in this manual; alternative calcula¬ 
tion methods based upon perfect-gas laws (PVT relations) are presented for compari¬ 
son. C Iculations based on densities and specific volumes of oxygen, helium, and 
mixtures taken from the tables include real-gas compressibility effects , and would be 
expected to provide results more accurate than those obtained by calculations based on 
perfect gas laws. However, they are considerably more complex than perfect-gas 
calculations. 
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Mixing by Weight - Two or More Gasea 
(Real-Gas Method) 

In mixing by weight it is nec essary to know the receiver volume and weight, the 
final pressure, the temperature at which the receiver is to be filled, and the gaseous 
constituents of the mixture and their proportions. From these it is possible to cal¬ 
culate the weight of each gas to be added to the receiver. The procedure is outlined 
in detail below: 

Condition 

Volume of Receiver, ft^ 
Weight of Receiver (Empty), lb 
Final Gas Pressure, psi 
Final Gas Temperature, F 
Gas Composition, volume percent 

Oxygen, Mol Wt 32 
Helium, Mol Wt 4 

Example 1. Oxygen-Helium Mixture 

Oxygen (from Table T-l), wt % 
Helium (by Difference), wt % 

Gas Density After Filling, lb/ft^ 
(from Table T-63, 2200 psi, 70 F) 

Total Gas Weight, lb 
(Gas Density) x (Receiver Vol) 

Example 1 

0. 5 
30. 0 
2200 

70 

10 
90 

0 
100 

47 
53 

2.45 

Example 2 

0. 5 
30. 0 
2200 

70 

10 
88. 5 

1. 5 
100 

2. 45 x 0. 5 = 1.225 

Weight of Oxygen to be Added, 

(Weight % Oxygen) x (Total Gas Weight) 47/ 100 x 1.225 = 0. 524 lb or 8. 4 oz 

Weight of Helium to be Added 

(Weight % Helium) x (Total Gas Weight) 53/1 00 x 1. 225 = 0. 649 lb or 10. 4 oz 

Initial Tank Weight, lb 
Weight After Adding Oxygen, lb 
Weight After Adding Helium, lb 

30. 0 

30. 524, or 30 lb 8. 4 oz 
31. 225, or 31 lb 3.6 oz 

Example 2. Oxygen - Helium-Nitrogen Mixture 
(Real-Gas Method) 

For this mixture of three gases it is necessary to calculate the percentages by 
weight of the gases and the density of the mixture from perfect-gas laws. With these 
known, the weights to be added are calculated as m Example 1. 



Mear molecular weight of mixture: 

100 X mol wt mix = (mol wt 02 x V% 02l ♦ «mol wt He x Hel + (mol wt N2 x N21 

= (32 x 10» 4 (4 x 88. 51 ♦ (28 x 1. 5» 

Mol wt = 
320 + 354 * 42 

100 7. 16 

Calculate specific volume and density: 

Specific volume is cakulatcd from the perfect gas relation PV - RT, where 

P = absolute pressure, lb-ft- - (gage pressure, psi * 14. 7) x 144 

T = absolute temperature, R = (degrees F + 460) 

P = 1545/(mean molecular weight of gas) 

V = specific volume, ft*/lb. 

Then, if PV = RT, V ^ RT/P, where 

R = 1545/mol wt = 1545/7. 16 - 237 

V = RT/P = (237) (70 + 460)/ (2200 + 15) x 144 = 0. 386 ft3/lb, 

Density is 1/ V = 1/(0. 386) = 2. 59 lb/ft3 . 

Total weight of gas added to receiver: 

(receiver volume)x (gas density) = (0.5 ft3) x (2.59 lb/ft3) = 1.295 lb 

From this point the calculation is the same as that for Example 1; the weight per 
cenUge of each gas is found and is multiplied by the total weight to obtain the weight of 
each gas. 

Although the total weight in the tank is calculated by perfect gas laws, the final 
mixture proportions are not affected by compressibility effects: only the final pressure 
may be somewhat low. Accordingly, the mixture can be assumed to be correct under 
real-gas conditions. 

The weight of gases to be used for refilling partially filled tanks can also be cal 
culated by the weight method. This is done by calculating the weight of the gas to fill 
the tank at full pressure, and subtracting the weight of gas in the tank at the existing 
pressure. Both these calculations are done as described above, and the difference is 
the weight to be added. The added weight is proportioned in the same way as when 
filling an empty tank. 

If it is desired to change the mixture ratio in a filled tank, or in a partially filled 
tank, the above method c an be used to calculate the weight of ea> h gas in the tank and 
the weight of each gas desired in the tank. The desired difference in weight of one gas 
is then added to the tank. If the tank is full, it will be necessary to bleed off some 



mixture in order to adjust composition. These methods (filling a partially filled tank 

°r *.djU8t‘nf?,miXtl"re) dePend uPun knowing very accurately the weight of the tank when 
empty. W.thout this knowledge, the partial pressure method described below can be 
used to perform the calculations. 

must hi >S etVÍh.entf that the Stale U8ed ÍOr ProPort*on*n8 gases by the weight method 
must be suitable for measuring small weight changes with high accuracy The error 

8na8rmp08.‘ti°n ';nKVoK7d in a 1/2 in oxygen weight in Example 1, for 
example wouW be about 6 percent. That is. if the oxygen weight added was 8. 9 oz 

insteadof 8.4 oz, the volume percentage of oxygen in the mixture would be 10 6 instead 

of the target value of 10.0. This method is probably unsuitable for shipboard use be- 
cause ship motion complicates an already-difficult weighing problem. 

Mixing by Partial Pressures 

When two or more ideal gases are mixed at constant temperature, the partial 
pressure of each gas in the mixture is proportional to the percentage by volume of that 
ga, in he mixture^ and the sums of the partial pressures of all gas'es must add to ^ 

I hkL ThUS’ lt 18 PÜSÖlble to Papare a gas mixture in a high-pressure storage 
cylinder by adding in series, several gases. As each gas is added, the cylinder pres- 
sure wtH rise and the pressure, as a percentage of the final pressure, wiü be propor¬ 
tional to the percentage by volume of the gas. P P 

When real gases such as oxygen and helium are mixed, the mixture compresses 
hghtl> more or less than predicted by perfect-gas laws. The differences in partial 

pressures resulting from real-gas effects are quite small at the pressures usual for 
diving and can be neglected for most purposes. However, they can be significant at 
he high pressures used in mixing and storing of breathing gases, and can cause signif- 
cant error in the percentage of oxygen in a mixture. Accordingly, the calculation 

lhe taM0 reC°p T? U0 thÍS manUal are ba8ed °n real '8as properties as taken from 
the tables in Part 2. However, perfect-gas calculations are also shown for use when 
applicable, and for comparison of results. 

All mixing calculations assume isothermal conditions throughout the mixine 

Quickly I':“*" “n“ ,em<,eriltu“‘ equal. 1„ actuel practice, it mixing if d„ne 
rT.l ,L t."1 "‘‘"'P'-«“'“» .n the receiving v,.,el will cau.e a temperature 
n,e that can result .,, mixmg error. This effect can be minimiaed by adding the ga. 
u, the receiver ». low flow rates tha, the ga, temperature can coml to eofiUbrfum 

Tnd thff3, m“ »y waiting for temperature to return to ambient 
and then topping olf the receiver to proper pressure. 

scale iaf!,8hly *ccur*te/re,,ure «*«' living many scale div.s.ons. and oí su,table 
scale range. ,. required for ga. mixing. For example, if a gas mixture containing 

0 n a'nd mV8'\“ r b' mÍXed WUhi" *” ‘curacy of .0, I percent oxygen (9. 9 to 
. II, and the partial pressure of the oxygen is 200 psi, then the gage accuracy muat 

be .2 p.. If. ,„ this case, a ioOO-ps, gage having 20 ps, increment, were uaed. and 

m b u0Y8Cn,.Pre!!SU” "'*S 'n errur by ' ‘° PSI' the uxyRen content of the mixture would be higher than calculated, at 10. 5 percent. mixture 

A'tb°"ih the receiving vessel will contain the proper amount, of oxygen and 
helium when filled by Ihe partial-pressure method, these gases may not be well mixed. 



At the high pressures used for gas storage molecular diffusion is v ry slow and eas 

thaTth^r T*" rmediately after mÍXÍng LOuld be quite diiierent in composition 
strat aVerage/°r th«-tire receiver. Accordingly, it is desirable to provide for a 

tion togr^ Íf P08SÍble’ - ^^ — — 1 a8iU- 

KhCn^lXln8 low'oxy8en> helium-oxygen mixtures, best accuracy can be ob- 

TartUl pyressre0Xan8detnht0 ^ ^ 4 ^ge to measure its partial pressure and then adding helium to the final mixture pressure. Where oxvßen 

a treretnhea8he;8 8 ’ ^ Í8 alrCadV - the receiver, oxvgen can be added 
the helium, and it is necessary to know the partial pressure of helium and the 

final mixture pressure for the desired mixture. e oi neiium and the 

ture mullt nbeadkdnownOXyTgh,r‘ñrStK ^ "TJ47 °f at ltS partial - the mix tu e must be known. This can be found by solving the following equation: 

32 a pm 
- 

28 a +4 

where 

P02 = density of oxygen, lb/ft3, at its partial pressure in the mixture 

“ density of the mixture at final pressure (from tables) 

a = decimal percentage oxygen in mixture 

32 - molecular weight of oxygen 
4 = molecular weight of helium 

28 = difference in molecular weight of oxygen and helium. 

. Tbe Pressure of oxygen corresponding to this density is found in oxygen 
density tables T-7 and T-8, of Part 2 by locating the computed density in the proper 
temperature column and finding the corresponding tabulated pressure in Column 2 
In preparing the mixture, oxygen is added to the receiver until this pressure is 
reached, and then helium is added until the final mixture pressure used in the calcula 
tion above is reached. This must all be done at constant gas temperature and the 

slntíllr* threCOmmended in the NaVy DÍVÍng ManUal should be followed in detail Es 
entially, the receiver is filled slowly, allowed to cool until pressure is stabilized 

then topped off to the desired partial pressure. stabilized, 

If helium is to be added to the mixture first, the helium density at its partial nres- 
sure in the mixture can be found using the equation: P 

where 

^He 
4b Pm 
32-28b 

PHe = density of helium 

b = decimal percentage of helium in mixture and other terms are 
the same as in the oxygen equation. 
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Helium partial pressure would be taken from the helium density Table T-14 or 
T-15. 

This 
is present, 
error. 

real-gas mixture method cannot be used where a third 
as the nitrogen would affect the compressibility of the 

gas such as nitrogen 
mixture and cause 

It is sometimes advisable to check the pressure drop that occurs in gas-storage 

ein beerhtU /° i“ Khe receiver> to assure tha* the desired partial pressure level 
can be obtained with the gas on hand. The pressure drop in the supply vessel can be 
calculated using the following equation: 

where 

Supply LP = lreceiver volume) x (receiver ¿P) 
(supply-vessel volume) 

Supply ¿P = pressure drop in supply vessel, psi 

Receiver IP = pressure rise in receiver, psi 

Volumes = ft^ 

K ? 8aS Íf.taken £r0m th* 8uPP1y ve88el at a high rate of pressure change the 
adiabatic cooling with expansion of gas in the vessel will lower temoerature anH a 

vésslr'ónltand?.!«8 ft “ °‘ pres8ure 8houW b' »v.iUble in the Bupp“,' vessel. On standing, the gas temperature and pressure will rise so fhaf ,iíi- Y 
..onai pressure should he avaiiahl. tor topping o’« ft. receiver ,1:°. hi. coM.: “1' 

Example 1. Mixing by Filling an Empty Receiver 

bym¿g“i“^ 

Example 1 

Terms 

Pi = Initial mixture pressure, psia 
Pz = Final mixture pressure, psia 

t = Temperature, F 

a - Decimal fraction (percent) of oxygen in 
mixture 

Pm ~ density of mixture 

p02 = Density of oxygen in mixture at final pressure 
AppO = Change in oxygen partial pressure 

PP°2= Partial pressure of oxygen at final pressure 

Example 

14. 7 
3000 

70 
0. 10 

(2985 psi 



Procedure - Real-Gas MethnH 
Example 

3. 258 Ib/ft3 
(1) Find pm - in Table T-63 for 3000 psi, 70 F 

(2) Find P02: 

J02 = , ^ 10. IQt (3. ¿58) 
28 (0. 10) + 4 

(3) Find pp02 in Table T-8 at 0O = 1.534, t - 70 F 
(psia, in Column 2) 

1. 534 

Interpolation: (use straight-line interpolation between points in tables) 

ppO falls between 272. 5 psia at p = 1. 5534 Ib/ft3 
and 268. 0 psia at p = 1.5279 

4-5P»» = .0256 

PO = 1 • 534 
p at 268 psia = 1.528 

. 006 

4.5 psi X . 006 
0256 1.75 psia 

4268. 00 
PpC>2= ¿69.75 psia 

(4) ppOj = Pj &l 

(5) ppOz-ppOj = AppO 

(6) P02 = ?! + AppO 

(14.7)(0.10) =1.47 psi 

(269. 75)-(1.47) = 266. 3 psi 

(14. 7) + (266. 3)= 281. 0 psi 

Thus, the gage pressure after adding oxygen should be 281 p.i 

If the receiver had contained a previous mixture 
air, the value of aj in Step (4) would be that for the old 
gas method, but introduces no error at low pressures. 

of different oxygen content, or 
mixture. Step 4 is a perfect- 

Procedure - Perfect-Gas 

AppO = (P2-Pi)(a) 

P0 = P1 + APpO 

(3000-15)(0. 10) = 298. 5 psia 

(14.7, + (298.5) = 313.2 psi 

«». inz'ot io'otrre«woThd t coBu‘Md ■ 2 
ability of using real-gas pr£erti?e. P ^ ^ de.ir- 
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Example 2. Refilling A Partially Filled Tank 
With the Same Mixture or a Different Mi*tnr» 

A tank contain« a mixture of 10 percent oxygen and 90 percent helium at a pres 
•ure of 1200 psi. It is to be refilled with the same mixture at 3000 psi, using pure 
oxygen and pure helium. Assume a temperature of 70 F. What should the tank pres 
•ure be after addition of new oxygen? " 

Example 2 

Terms 
Example 

t = Mixing temp 
Pj - Initial mixture pressure, psia 

70 F 
1200 
3000 P2 = Final mixture pressure, psia 

£ml = Sitial mixture density 
,°m¿ = Final mixture density 

PPO1 = Oxygen partial press, initial mixture 
PP02 = Oxygen partial press, final mixture 
POj = Oxygen density, initial mixture 
^02 = Oxygen density, final mixture 

a 1 = Decimal fraction of oxygen in initial mixture 0. 10 
a2 = Decimal fraction of oxygen in final mixture 0. 10 

Procedure - Real-Gas MethnH 

(1) Find in Table T-63 at 1200 psi, 70 F 

(2) Find pm2 in Table T-63 at 3000 psi, 70 F 

(3) Find PO| 

P0 = — = 

1 28 a +4 

(4) Find ppq. - in Table T-8 at pn, = 0.832 
t = 70 F 1 

(5) Find P02 

_ 32aPm2 

P°2 28a + 4 

(6) Find ppQ^ in Table T-8 at p0 = 1. 536, 

T = 70 F 

(7) Find change in oxygen partial pressure 

ApO = PP0¿ ' PPO, 

1.379 

3.258 

32 (0, 10)(1.3791 5. 725 
28 (0. 10) + 4 

147. 9 psia 

6.8 = 0. 832 

32 (0. 10)(3. 258) 10.44 
28 (0. 10) + 4 = ¿.g = 1'536 

272.5 psia 

272. 5-147. 9 - 124.6 psi* 
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(8) Find pressure after adding new oxygen 

Pm! + AP0 

Change to gage pressure. 

(9) Find pressure after adding new helium 

Change to gage pressure. 

1200 + 124. 6 - 1324 6 psia 
-14. 7 

1310 ps i 

3000 psia 
-15 

2985 psi 

Procedure - Perfect-Gas Method Example 

(1) ^ PP0 = (P "P )a = 
(App0 = change in oxygen 

partial pressure) 

(2| Pi+^PPo = 

Change to gage pressure 

(3000 - 1200)(- 10) = 180 psi 

1200 + 180 = 1380 psia = pressure after adding 
-15 new oxygen 

136 5 psi 

In thin example «he calculated partial preaaureotoxygento be added wa. 124 pa. 

using ,h. real-gaa method, and 180 pal u.ing the perfect-gas method. The actual oxygen 
percentage of tL ga. mixture added would be 10. 0 for the real-gas method, and 14. 4 for 

the perfect-gas method. 

If the oxygen content of the Initial mixture had been different from that of the 
«nal mixture the problem would follow the same steps but a) and a2 would have 
^‘r?n": and po, and p02 would have been found in different tab.es. 

Example 3. Changing Oxygen Content of Mixture 

by Adding Pure Oxygen 

It is possible to use the partial-pressure method to change the oxygen content of 
a mixture by adding oxygen. The increase in pressure from adding oxygen can e ca - 
culated using the same real-gas method used in Examples 1 and 2, but it is also nec¬ 
essary to know weight percentages to calculate the oxygen pressure rise. Accordingly, 
the calculation method is carried out by converting to a percentage-by-weight basis 

first, then proceeding with calculations on a weight basis. 

Condition and Terminology Example 

a¡ - Decimal volume percentage of oxygen in 

Mixture 1 
a2 - Decimal volume percentage of oxygen in 

Mixture 2 
bj, b2 _ Decimal volume percentage helium 

in Mixtures 1 and 2 
Pj - Pressure of Mixture 1 
p2 - Pressure of Mixture 2 

t - Temperature 

0. 10 (10n'u) 

0. 32 (32";,,) 

400 psia 

70 F 
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WQj - Decimal weight fraction of oxygen in 
Mixture 1 

wOz ’ Decim»1 weight fraction of oxygen in 
Mixture 2 

wHei and wHc2 ' Decimal weight fraction of 
helium 

Pmji Pm¿ ' Mixture densities 
PO j > P02> PHe * Densities of oxygen and 

helium in mixtures 

PPO1 > PPo2’ PPHe * Partial pressures of 
oxygen, helium 

Procedure - Real-Gas Method Example 

(1) Convert volume mixture percentage to 
weight percentages (Use Table T-l for 
mixtures tabulated there) 

By Vol By Weight 

Initial mix: O2 = 10% 47. 1 
He = 90% 52. 9 

Final mix: O2 = 32% 79. 0 
He = 68% 21.0 

(2) Find pmj in Table T-63 at 900 psi, 70 F 

(3) Find poj, PHe j 

! = Pml x wOl = 

pHe =^m1 x wHei = 

(4) Find p02, pm2 

PHc2 = ^Hej’ " because no helium is added 

WO2 x PHe2 (79) 
PO- w He 2 

(21 
(0. 553) 

(5) Find pm2 

Pm2 = /3Hc2 + ^2 = ^53) + (2. 085) = 

1.045 

(1.045) (47. 1) = 0. 492 

(1045)(52.9) = 0.553 
1.045 

2. 085 

2. 640 

(6) Find Pm2 

From Table T-45 for 32 percent oxygen, 
at Pm2 :;2.640,t=70F 1201.4psia 

(7) Change to gage pressure. -14.7 

Thus, final pressure after adding oxygen = 1186.7 psi 
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Procedure - Perfect-Gas Method 

(1) pp0l = ?! X ai 

(2) PPHe = pl x bi 

PPHe2 = PPHe J 

(4) P2 = = 

(5) Change from psia to psi 

(6 ) Check 

ppo2 = 

App0 = 

P2 = pi x App0 = 

Example 

900 X 0. 10 r 90 psi 

900 X 0. 90 - 810 psi 

810 psi 

810 
0. 68 

1190 psia 
- 15 

1175 psi 

1 190 X 0. 32 = 381 psi 

381 - 90 = 291 psi 

900 + 291 = 1 191 psi 

The difference in final pressure calculated by the two methods is 10 psi, and this 
would result in a final gas mixture containing 31.2 percent oxygen when using the 
perfect-gas method. The difference is fairly small because of the moderate pressure 
of 1200 psi. 

Example 4. Mixing of Two Mixtures to Make a 
Third Mixture . 

It is possible to mix an oxygen-rich mixture with an oxygen-lean mixture to ob¬ 
tain any desired oxygen content between the concentrations in the two starting mixtures, 
using the partial-pressure method. Although the mixing procedure is exactly the same 
as for mixing two pure gases directly, the calculations for determining the proportions 
of each mixture that will result in the correct final oxygen concentration are more 
complicated than for mixing two pure gases. Two simultaneous linear equations are 
used to determine the volume proportions of each gas mixture to use. With these pro¬ 
portions known, the partial pressure for each gas mixture is carried out by converting 
to weight percentages, then carrying out the usual mixing calculation. 

Example 4 

Conditions and Terminology 

aj = decimal fraction of oxygen in Gas 1 

a2 = decimal fraction of oxygen in Gas 2 

a3 = decimal fraction of oxygen in Gas 3 

P3 = pressure of Gas 3, psia 

X = decimal fraction of Gas 1 in Gas 3 

Y = decimal fraction of Gas 2 in Gas 3 

Z - Gas 3-1.0 decimal fraction 

Example 

0. 10 (10 percent) 

0. 40 

0. 1 5 

2200 
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Mol Wt = Molecular Weight 

p - density 

pp - partial pressure 

wj, - weight fractions of Gas 1 and Gas 2 in 
Gas 3 

Procedure 

(1) Solve for percentages of Gas 1 and Gas 2 in 
Gas 3 

Equation (1): X + Y = 1, and Y = 1 - X 

Equation (2): ajX + a2Y = a3 (1) . 

Substitute Equation (1) in Equation (2) and solve 
for X: 

Example 

ajX + a¿ ( 1 - X) - aß . 

This reduces to: 

a3 - a2 
X - —-=• . 

al * a2 

Substituting values: 

v 0. 15 - 0. 40 -0. 25 
X = Õ. 10 - 0. 40 ^ -0. 30 = 0. 833 (83. 3 percent) 

Equation 1: Y = 1 - X = 1.00 - 0. 833 - 0. 167 ( 16 . 7 percent) 

Therefore, Gas 3 will contain 83.3 percent of 
Gas 1 and 16. 7 percent of Gas 2. 

Procedure - Real-Gas Method Example 

(2) Convert volume fraction to weight fraction. Find mol wt. in Table T-l 

(Vol Fract), x (Mol Wt) 

(Gas 1) 0. 833 x 6. 80 = 5. 67 + 8. 21 = 
(Gas 2) 0. 167 x 15. 20 = 2. 54 * 8. 21 = 

8. 21 

Weight Fraction, w 

0. 6906 
0. 3094 
1.0000 

(3) Find P3 (density of Gas 3 at 2200 psia, 70 F) 
in Table T-57 

Pi 
(4) Find pj and p¿ 

Pl = P3Wj (2.951) x (0. 69O6) 
p2 = pßw^ = (2. 951) x (0. 3094) 

2. 951 lb/ft3 

2. 038 lb/ft* 
. 913 lb/ft3 

'2.951 lb/ft3 
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(5) Find partial pressures ppj and pp¿ from Tables 

PPl ‘ (Table T-63 - at o = 2.038): 1808 psia (0 to 1808 i 

or 

P?2 ' (Table T-39 - at o - 0.913): 344 psia (0 to 344) 
(2152 psia) 

The tank should be pressurized to 344 psi with Gas 2, then brought to 2200 psi 
with Gas 1, so that a low-pressure gage can be used fur good ac curacy with Gas 2. 
Alternatively, the tank can first be pressurized to 1808 psi with Gas 1, and Gas 2 can 
then be added to bring tank to 2200 psi. It will be noted that the sum of 1808 and 344 >8 
not 2200. This is because of gaseous interactions (compressibility effect) and does not 
indicate an error in the computation. 

This calculation neglected any existing gas in the tank before filling. If at 1 atm 
pressure, the effect would be negligible, and all absolute pressures simply become 
differential pressure for gas additions without changing absolute pressures to gage 
pressures. 

Procedure - Perfect-Gas Method _Example 

PPl + PP2 = P3 = 2200 psia 

PPl (X) + PP2 (Y) = 2200 

PPl = P3 X X 2200 X 0. 833 = 1832. 6 psi 

PP2 = P3 X Y 2200 X 0. 167 = 367. 4 psi 

PPl + PP2 = p3 2200. 0 psi 

Comparison with the real-gas method shows pp¿ at 367 and 344 psi, a difference 
sufficient to change the percentage of Gas 2 in the mixture from the desired value of 
16. 7 percent to about 17. 8 percent, and the oxygen content of the mixture from 15 per¬ 
cent to about 15. 3 percent. 
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Continuous - Flow Mixing Systems 

The third basic method of preparing diving-gas mixtures is by metering and con¬ 
trolling separate streams of oxygen, helium, and air or nitrogen, then mixing them at 
high turbulence downstream from the metering system. The mixture can be supplied 
directly to a diver, or recompressed and stored for future use. In theory, any method 
of flow measurement could be used in such a system if properly applied and used. In 
practice, however, it is highly desirable to p ovide a mixing system that is simple to 
operate and that does not require extensive calculation and skill to obtain correct mix¬ 
tures. Finally, since the mixture may flow to the diver continuously as prepared, a 
continuous-flow mixture analyzer appears essential to detect any malfunction in the 
system. 

Figure 4A is a schematic diagram showing principles of the system used in an 
Aireo Mixmaker, a continuous-flow diving-gas mixing system in service at EDU*. Sev¬ 
eral features of this system are of interest, and indicate typical means of simplifying 
and automating the measurement function. Stored pure gases, at the left of the diagram, 
are supplied to pressure regulators (1), at a pressure of 1 100 psi or more. Gas at 
constant regulated pressure is then heated to a specified and controlled temperature in 
the heaters (2), so that the flow meters (3) always measure gas at the same pressure 
and temperature. This eliminates the need for computing temperature and pressure 
corrections. After passing through the flowmeters the three gas streams are mixed in 
a turbulent mixing chamber (4), then passed through a regulator (5) that controls the 
flowmeter-outlet pressure at 750 psi. A sample of the mixed gas is withdrawn through 
line (6) and passed through a recording gas analyzer. The main gas stream passes 
through regulator (7), where its pressure is regulated at the value needed to supply the 
diver. An accumulator could be added at (9) for mixed-gas storage. With the above 
pressure levels, the rate of flow of the mixture is 6 cfm at depth for depths of 0-850 ft. 
This system is the subject of U. S. Patents No. 3062017 and 3369558. 

Under the closely-controlled metering conditions maintained in the above system, 
with pressure drop in the transonic range but not quite great enough for critical flow, 
two methods of flow metering appear especially appropriate. One is the use of a 
variable-area orifice, with the flow rate proportional to effective orifice area. For 
this purpose one or more multi-turn micrometer valves, using 10 or more turns for 
flow modulation, would provide reproducible flow-area settings; the actual flow for any 
reading of the micrometer-valve handles could be calibrated and used in curves or 
tables of settings for desired flow rates and mixtures. A second method would be use 
of several parallel small orifices which could be valved in and out of the flow circuit 
with solenoid valves in various combinations, to provide various flow rates. Both of 
these methods are well suited to precise flow measurement over wide flow ranges. 

The flexibility of such a system depends a great deal upon the flexibility of flow 
measurement capability provided by the combination of metering sensors and the selec¬ 
tion system. It would be possible to provide a range of flow rates at any desired pres¬ 
sure and mixture ratio with a sophisticated selection procedure that would provide for 
variations in metering pressure and area. Alternatively, operation could be limited 
to a few pre-scheduled mixtures and flow rates with a simpler selection procedure. The 
entire system could be cycled on and off by a pressure switch on an accumulator (9), 
actuating solenoid values on inlet gas lines. 

Í 

! 
' 
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The accuracy ol mixing claimed fwr 

Perventage oxygen 
_in rmxture 

0 - 10 
10 - 25 
25 - 100 

the Aireo Mixmaker is as lollows: 

Prev is ion of 
oxygen v ontent 

±0. 15 percent oxygen 
±0,25 percent oxygen 
±0.50 percent oxygen 

For example, the oxygen content ot a mixture prepared with the 5-percent-oxvgen 

setting could vary between 4.85 and 5. 15 percent. 

Continuous-flow breathing-gas nuxture systems can be used to supply divers von- 
tinuously from the mixing system, or the mixture can be ted to a high-pressure compres¬ 
sor for filling of SCUBA tanks or compressed - uas storage tanks. The oxygen content of 
the mixture to be prepared must be determined on the basis of the type of breathing 
apparatus to be used and the range of diving depths. 

? 

1. Pressure Regulation 6. 

2. Temperature Equilibration 7. 

3. Metering Valves 
g 

4. Mixing Chamber 
u. 

5. Back Pressure Regulator 

FIGURE 4A. SCHEMA ! IC ARRANGEMENT OF AIRCO MIXMAKER^ 

MIXING SYSTEM 

Courtesy Air», o Central Research Laboralui tes 

Mixed Gas Sample to Analysis Console 

Pressure Regulation for Direct Diver 
Supply or Storage Compressor 

Gas Mixing Console Interface 

i Possible accumulator, if used) 
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USEFUL CAPACITY OF STORAGE TANKS ( RE A 1.-G AS METHOD) 

The useful capac ity of a tank used for storage of high-pressure breathing gas is 
the quantity of gas that can be supplied from it for a specific mission. It depends upon 
the tank volume, the initial gas pressure, and the final gas pressure below which gas 
cannot be removed. The capacity will be different for different missions because the 
final pressure may differ with diving depth and type of equipment used. 

The initial weight of gas in the tank is the product of initial gas density and tank 
volume. The residual weight is the product of final gas density and tank volume. The 
weight removed, thus, can be calculated as the product of the tank volume and the 
change in gas density between initial pressure and final pressure, or as the difference 
between initial and final weights of gas. 

As an example, the capacity of a tank is determined as follows: 

Conditions 

Tank Volume 
Tank Temperature 
Initial Pressure 
Residual Pressure 
Gas Mixture in Tank 

Example 

30 ft3 
50 F 
3,000 psia (2985 psi) 
400 psia (385 psi ) 
10% oxygen, 90% helium 

(1) Initial Density in Tank (from Table T-63 
for 3000 psia, 50 F) 3. 374 lb/ft3 

(2) Residual Density in Tank (from Table T-63 for 
400 psia, 50 Fl(see Column 2 at 870 ft) 0.492 lb/ft3 

(3) Density Change (Initial - Residual) 2.882 lb/ft3 

(4) Weight of Gas Used (Tank Vol) x (Density Change) 30 ft3 x 2.882 lb/ft3 = 86.2 lb 

(5) Volume of Gas Available to Diver 
Water Temperature 
Working Depth of Diver 
Specific Volume of Gas at 300 Ft, 50 F 

(from Table T-62) 
Total Volume = (Weight) x (Sp. Vol) 

50 F 
300 ft 

5.46 ft3/lb 
86.2 lb x 5.46 = 46e ft3 
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VENTILATION OF HYPERBARIC PERSONNEL CHAMBERS 

In modern diving operations it is usual to utilize a variety ot pressurized working 
spaces — decompression chambers, personnel transfer chambers, underwater habitats, 
experimental diving chambers, and surface pressure chambers are typical examples. 
All of these share the common problem of ventilation to limit the partial pressure of 
carbon dioxide to non-toxic partial pressures. The general requirement tor ventilation 
is exactly the same as that for helmet ventilation: the rate <*f venting ot carbon dioxide 
must be equal to the rate of production. During steady-state operation the helmet- 

ventilation equation on Page 21 applies: 

^atm x ^slm x R x ^ 
= 26.2 (C2 - C! X Palm> 

Terms are defined on Page 21. 

In using this equation it is necessary to apply appropriate values tor the rate of 
oxygen consumption and the mixing factor. The rate of oxygen consumption can be 
estimated from the number of people in the chamber and the rate of effort expected of 
them. A man at rest undergoing treatment might require 0. 5 slm oxygen, while an 
attendent working over him might require 1.0 slm. Light work may be expected in some 
situations, and digestion of food wnll generate carbon dioxide at a rate equivalent to light 

work over a period of an hour or more. 

The applicable mixing factor is highly problematical, and every effort should be 
made in the chamber design and development to optimize it at near l. 0. This can be 
done by providing for good internal gas recirculation with a fan or ejector, and by 
selection of best locations for gas admission and venting. Mixing factor can be evaluated 
by introducing a gaseous tracer at various points in the chamber and measuring concen¬ 
trations of the tracer at points within the chamber and in the vented gas. Such proce¬ 
dures would be well justified in chamber development as a means of minimizing required 
ventilation rates and avoiding excessive local carbon dioxide concentrations. 

The level of carbon dioxide partial pressure that produces symptoms of toxicity 
depends upon the period of exposure. Partial pressure of 0.02 atm produces only mild 
symptoms in 30 minutes of exposure, and partial pressure of 0.01 atm produces no ob¬ 
servable toxic symptoms in exposures of several hours. However, for exposures ot 
12 to 38 hours, as required for longer treatment schedules in recompression chambers, 
levels below 0. 005 atm appear necessary to avoid toxic effects, and levels of about 
0.003 atm are recommended for very long exposures during saturation diving opera¬ 
tions. The Diving Manual presents ventilation schedules for recompression chambers 
designed to maintain carbon dioxide partial pressures at 0. 015 atm or less regardless 
of exposure time. These schedules provide 2 cfm ot air at chamber pressure (2 x Paip,l 
for each occupant at rest and -1 elm at pressure tor eaih active attendant. 

In the more elaborate hyperbaric facilities ventilation is pro', oled b^ > irculatioii 
of chamber gas through a conditioning system that absorbs carbon dioxide, , emt.\es 
water vapor, and controls gas temperature. 1 he \entilaling tlov. ra»e is controlleu by 
a circulating fan that circulates the same volume oi cas at any pressure, thus s.distying 
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the ventilation requirement under all conditions. Simple recompression chambers usu¬ 
ally rely upon venting of gas from the chamber and replacement with fresh gas. The 
partial pressure in the chamber is determined by the rate of venting, not the rate of 
supply, of gas. Because of the slow rate of change of carbon dioxide partial pressure 
in a large chamber of 250 or 500 cubic feet of volume, it is permissible to ventilate 
such a chamber at intervals, exchanging a large quantity of gas in a short time instead 
ol providing continuous flow at a low rate. Ibis is often done to avoid the continuous 
noise of unsilenced gas inlets and outlets. 

The oxygen content of breathing gas provided for hyperbaric chambers should be 
matched to circumstances; in saturation-diving habitats oxygen partial pressure should 
be below 0. 37 atm to avoid lung irritation, but in recompression chambers, where air 
is used at pressures to six atm. oxygen partial pressure will be in the range of 1.2 atm. 
When pure oxygen is used for respiration within recompression chambers the Diving 
.Manual recommends chamber ventilation rates of 4 cfm at pressure for each occupant 
breathing oxygen, which is designed to keep oxygen percentage in the chamber below 
30 oercent. 

Helium-oxygen mixtures are recommended in the Diving Manual for treatment of 
serious decompression sickness. The mixture would contain about 20 percent oxygen, 
and the ventilation rate would be the same as for atr. 
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CARBON DIOXIDE ABSORPTION IN DIVINO OPERATIONS 

Rebreatliing of expired air or breathing gas is common in diving operations, in¬ 
cluding decompression chambers, underwater habitats, personnel transfer chambers, 
closed-circuit and semiclosed-circuit breathing apparatus, and heavy deep-sea diving 
rigs. In each application it is necessary to remove virtually all of the exhaled carbon 
dioxide before rebreathing the gas in order to avoid toxic effects. This is done in a 
scrubber consisting of a canister filled with a chemical absorbent through which the 
exhaled gas is passed. The design of the scrubber must be such that all of the carbon 
dioxide that enters is removed and the gas leaving it is completely free of carbon 
dioxide. The life of the chemical absorbent is effectively ended when carbon dioxide 
begins to pass through, even though it may have considerable absorptive capacity re¬ 
maining. In practice, it lias been found that about half of the theoretical absorptive 
capacity of common chemical absorbents can be utilized in diving applications. 

The quantity of carbon dioxide generated by the diver, the number of divers 
served by the scrubber, and the period over which the scrubber must operate before 
replenishment determine the weight of absorbent required. The design of the canister 
must be such that all of the absorbent is well exposed to the gas passing through, in 
order to obtain efficient use of the material. 

An extremely important factor in life of absorbent is the temperature at which it 
operates. Experiments have shown that a canister sized to perform adequately for a 
4-hour period when at 70 F will reach its effective life after only 30 minutes when at 
40 F. Thus, for efficient use of absorbent, it is necessary to heat the canister to main¬ 
tain it at a temperature near 70 F. ^ 

The quantity of carbon dioxide generated by each diver depends upon his rate of 
effort. The volume of carbon dioxide generated is slightly less than the volume of 
oxygen consumed and metabolized, the ratio being between 0. 7 and 0. 9 depending upon 
carbon-hydrogen ratio of food being metabolized. For design purposes, a value of 
0. 9 is recommended. The rate of effort at which a diver can work can be such as to 
use as much as 4 slm of oxygen on shore, but it is difficult to utilize more than 3 slm 
under water at shallow depths, and 2 slm at very great depths, because of the increase 
in breathing resistance with depth. Thus, if oxygen consumption of 3 slm is assumed, 
with a conversion factoi of 0.9, the rate of production of carbon dioxide would be 
2. 7 slm. This value converts to 5. 72 ft^/hr or 0. 71 Ib/hr. 

Table 3 summarizes information on three carbon dioxide absorbents. Data are 
based on requirements of one diver at 3 slm oxygen usage. 

TABLE 3. CHARACTERISTICS OF CARBON DIOXIDE ABSORBENTS 

Canister 
Hounds of Volume 

Absorbent Theoretual Useful Absorbent per 
Density. Absorption, Absorption. per Diver Hour. Diver Cost, 

Absorbent Ib/ft-* lb CO^/lb lb CO¿/lb '0.71 lJ)CO¿i Il .ur, ft* $/lir 

Lithium* lM 28 0.92 0.4o 1.S5 0.0552 $6.20 
hyd roxide 

Sodasorb1^* 5^.4 0.40 0.245 2.90 0.0533 $0.75 
Baralymcde. 9' 0-).4_0. 3p_0. Ip3 3.' 5 o.055n $1.75 
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Cani sut s ul ca r bon - fl loxitlt; absfjrbunt lur sell-containcfl breathing apparatus 
should be si/.etl for the planned mission duration and should provide absorptive capacity 
that matches breathing-gas storage capacity. Apparatus for Uhe in very cold water 
should provide for heating and insulation of the canister in order to realize the potential 
lile oi the absorbent, which is greatly reduced at low temperatures (8)_ 

Life-support systems tur hyperbaric personnel chambers should incorporate car¬ 
bon dioxide absorbers that ran be conveniently replaced without interference with nor¬ 
mal activities within the chamber. It is common to use dual absorbers so that one can 
be replaced while the other continues to operate, but it is also possible, in a large 
chamber, to interrupt operation of the life-support system ior a short time for absorbent 
i enlacement. 

The usual absorbent canister permits utilization of about 50 percent of the theo¬ 
retical absorbing capacity of the absorbent before ' breakthrough", when carbon dioxide 
begins to pass through the absorbent. The breakthrough region is usually a small local 
area which ,s exposed to a higher-than-average flow rate because of non-uniform flow 
distribution through the absorbent. It appears possible to improve the utilization of ab¬ 
sorbent by careful design of canisters tor ideal flow distribution. 
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PSYCHROMETRIC CALCULATIONS FOR DIVING APPLICATIONS 

Description of Psychrumetrii.- Cliarts 

Standard psychrometric- cliarts arc* commonly used in c alculating the effects of 
heating and cooling moist air at atmospheric pressure. Such charts relate enthalpy 
changes to wet- and dry-bulb temperatures, relative humidity, dew point, and specific- 
humidity, and permit graphical solutions of usual problems. These standard charts 
are set up for a single gas mixture (air) and for a single pressure (14. 7 psia), and are 
not suitable for use with a range of gas compositions and pressures. Accordingly, a 
special humidity chart suitable for use with diving-gas mixtures to depths of 1300 feet 
has been developed for use in this manual. 

In order to construct a chart suitable for gases of differing molecular weight and 
density, the mole has been used as the unit of gas quantity. A mole, as used in this 
discussion, is a quantity having a weight, in pounds, equal to the molecular weight of 
the dry gas mixture. A useful property of this unit is that the volume of a mole of gas 
is the same for any gas of any molecular weight, at any specified temperature and pres¬ 
sure. Accordingly, the molar volume and the partial pressure of water vapor provide 
a means of determining the quantity of water per mole of gas, on which all other psy- 
chrometric relations are based. 

Figures 5, 6, and 7 are psychrometric charts developed for use at elevated pres¬ 
sures with breathing-gas mixtures. Chart 1 is for use with gas mixtures at pressures 
from 14. 7 psia to 300 psia. Chart 2 covers the pressure range from 100 psia to 
600 psia. Chart 3 provides temperature corrections for moisture enthalpy, to be 
applied to enthalpy data from Charts l and 2. Charts 1 and 2 are similar except for 
the vertical scale. 

The slopes of constant-wet-bulb lines for different gas mixtures are shown in the 
upper left area of Charts 1 and 2. The molar specific heats of air, nitrogen, and 
oxygen are approximately equal at 6. 95 Btu/lb-mole, as represented by the highest 
line, and the molar specific heat of helium is lower, at 4. 96 Btu/lb-mole, represented 
by the lowest line. Lines for gas mixtures containing different percentages of helium 
are plotted between these limits. To determine a constant-wet-bulb-temperature line, 
a line is drawn parallel to the appropriate line in the upper left area of the chart, using 
a parallel rule or drafting triangles. This line starts at. the intersection of the wet bulb 
temperature and the proper pressure curve and extends to the right until it reaches the 
desired value of dry-bulb temperature. The mole fraction of water vapor in the mixture 
at the dry-bulb temperature can be read from the right scale. The relative humidity 
can then be calculated as the ratio of this value to the vahe corresponding to the inter¬ 
section of the dry-bulb temperature with the proper pressure curve. Alternatively, if 
dry-bulb temperature and relative humidity are known, wet-bulb temperature can be 
found by the following procedure: ill read moisture mule fraction for saturated gas at 
dry-bulb temperature and proper pressure curve; (2) multiply this value by relative 
humidity, and plot the result on the dry bulb temperature line; (it draw a constant wet 
bu lb - tempe ratu r e line from this point to the* left, to intersect with the proper pressure* 
line. The wet bulb temperatur can be read below this intersection on the temperature 
scale. 
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Enthalpy i* given for the moisture content alone, rather than for the moist gas 
mixture, and is expressed in Btu/mole of dry gas. Most of the enthalpy of the water 
vapor is in the latent heat of vaporization. Consequently, the water-vapor enthalpy 
is a most directly proportional to the amount of water vapor present. For this reason, 
both enthalpy and moisture concentration appear on the vertical scale of Charts 1 and ’ 

. However, there is a small effect of mixture temperatures which is presented in 
Chart 3 as a temperature correction. 

Dftai!ed methods for various calculations are best shown by examples, which are 
included below. 

Data sources and computational methods involved in preparing the charts and 
accuracy are discussed in Appendix B. 

Definitions of Psychrometric Terms 

The nomenclature and definitions relating to the psychrometric charts presented 
in this manual are generally consistent with those presented in Chapter 6 of the ASHRAE 
Handbook of Fundamentals (published by the American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc., New York, 1967). The following definitions 
are paraphrased from this publication: 

^ ' timidity ratio is the ratio of the mass of water vapor contained 
in a given sample of moist gas to the mass of dry gas with which 
the water vapor is associated, pounds of water vapor per pound 
of dry gas. 

0 - Relative humidity is the ratio of the mole fraction of water vapor 
in moist gas to the mole fraction of water vapor in saturated 
moist gas at the same temperature and pressure. It is normally 
expressed as a percentage. 

X - Mole fraction pertaining to any given constituent in a mixture of 
gaseous substances is used herein as the number of moles of 
that constituent present in the mixture divided by the total num¬ 
ber of moles of dry gas contained in the mixture. It is numer¬ 
ically equal to the volume fraction. xw represents the mole 
fraction for water vapor, and xws represents that for water 
vapor at saturation. 

ldb ~ Dry-bulb temperature is the Fahrenheit temperature of moist 
gas at rest with respect to the temperature - measuring element. 

^b Thermodynamic wet-bulb temperature is the temperature at 
which water (liquid or solid), by evaporating into moist gas at 
given dry-bulb temperature, tdb, and humidity ratio, W, can 
bring the gas to saturation adiabatii ally at the same tempera¬ 
ture tw(j while the pressure p is maintained constant. 
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Additional nomenclature employed in following examples of the use of the diving-gas 
psychrometric charts are: 

Cpm * Specific heat at constant pressure, expressed as Btu/mole of 
dry gas 

h - Specific enthalpy, Btu/lb 

hm - Molar enthalpy, Btu/mole 

M - Pound molecular weight, lb/mo le 

Q - Volumetric flow rate, ft^/min 

q - Heat flow rate, Btu/min 

w - Mass flow rate, lb/min 

p - Density, Ib/ft^. 

General subscripts used are the following: 

d - refers to dry gas mixture 

w - refers to water vapor 

m - refers to mole as unit of weight. 

Example Calculations 

Three example calculations which illustrate the use of the diving-gas psy¬ 
chrometric charts are given below. 

Example 1 

Find the relative humidity of moist air at 1 atm pressure (14. 7 psia), 95 F dry- 
bulb temperature, and 78 F wet-bulb temperature. 

Procedure: Using Chart 1 locate Point A at the intersection of the 78 F dry- 
bulb-temperature line and the 14. 7-psia saturation line. (At saturation, wet-bulb 
and dry-bulb temperatures are the same. ) Draw Line AB from Point A parallel to 
the constant-wet-bulb line for air, using a parallel rule or drafting triangle. Point B 
is the intersection of the 78 F wet-bulb line (just drawn) and the 95 F dry-bulb line. 

Locate Point C by going up the 95 F dry-bulb line to the 14. 7 psia saturation 
line. 

Reading the vertical scale on the right to determine the moisture content (ex¬ 
pressed as mole fraction) for Points B and C gives the following: 
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0272 molew/molec| for Point B 

. 0581 molew/moletj for Point C. 

The relative humidity is the ratio of the moisture content for Point B to the 
content of saturated gas at the dry-bulb temperature (Point C). Therefore, 

moisture 

Relative humidity = </>=. 0272/.0581 

= 0.468, or 

46.8 percent 

Example 2 

Find the humidity ratio and the enthalpy of the gas mixture used in Example 1 
(air at one atm pressure, 95 F dry-bulb temperature, and 78 F wet-bulb). 

Using the vertical scale on the right for Point B, 
tent is read as 544 Btu/moled- 

the enthalpy of the moisture con- 

Using Chart 3, the enthalpy correction for xw = . 0272 and Tji. 
3 Btu/moled. db 

95 F is about 

The molar enthalpy of the moisture content is: 

Njvm = 544 - 3 = 541 Btu/molej 

The enthalpy of the moist air mixture is given by 

b “ I ^cpm^d ^b + Nvml^^d 

For air, 

(cpm^d = Btu/molej 

= 28. 96 lb/mo le 

Then 

h = ( (6.95)(95) + 541)/28.96 

h = 41. 5 Btu/lbd 

The humidity ratio, W, is given by 

W = xw(Mw/Md) 

W - .0272 (18.01/28. 96) 

W - . 0169 lb water vapor per lb dry air 
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From standard psychrometric charts for air at 1 atm, the following values are 
obtained directly: 

h = 41.58 Btu/lbd 

W = .0168 lbw/lbtj (approximately) 

0 = 47 percent (approximately) 

The values obtained by the use of Charts 1 and 3 in this example are essentially in 
agreement with those obtained using standard psychrometric charts for air 

■i 

Example 3 

Find the energy requirement, moisture removal rate, and coil temperature to 
dehumidify 100 cfm of a 1 percent O2 — 99 percent He gas mixture at 300 psia from 
86 F dry-bulb temperature and 90 percent relative humidity to 50 percent relative 
humidity. Also find the wet-bulb temperatures for this gas mixture at 86 F dry-bulb 
temperature and at 90 and 50 percent relative humidities. 

Procedure: 

Moisture Removal Rate. Using Chart 2, the saturation line for 300 psia shows 
that the moisture mole fraction at 86 F and 100 percent relative humidity is . 00209 
mole^j/molCjj. Since relative humidity, ¢, is: 

* = xw/xws ’ 

the moisture mole fraction at 0 = 90 percent is 

^ = 0. 90 (. 00209) 

xw = .01881 molew/moled 

and at 0 = 50 percent is 

xw = 0. 50 (. 00209) 

xw - . 001045 molew/mole<j 

The 90 and 50 percent relative humidity points are shown on Chart 2 as Points A and B. 
From the density tables for the 1 percent O2 - 99 percent He mixture, the density 
figures given for 640 ft depth (299. 14 psia) are 

pd = 0. 21908 lb/ft 3 at 80 F 

pd = 0. 21514 lb/ft3 at 90 F , 

and the molecular weight of the dry gas mixture is given as 4. 283. Interpolation to find 
the density at 86 F gives 

P86 F = 21b7 lb/ft3 

i 
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(For engineering purposes, there is no need to correct for the difference between 
299. 14 and 300 psia). 

The humidity ratio is given by 

W = xw(Mw/Md) : 

therefore, at 90 percent relative humidity 

W = . 01881 (18.01/4.283) 

W = . 07910 lbw/lbd , 

and at 50 percent relative humidity 

W = .01045 (18.01/4.283) 

W = . 04394 lbw/lbd 

The dry-gas mass flow rate at 100 cfm is 

wd = 

wd = 

wd = 

The moisture removal rate is 

Pd®d 

0. 2167 (100) 

21.67 lbd/min 

wd ^W90 " W50* 

21.67 (0.07910 - 0.04394) 

0. 7619 lbw/ min 

Coil Temperature. The coil temperature is found at Point C on Chart 2, a point 
on the 300-psia saturation line at which the moisture mole fraction is the same as that 
of 86 F dry-bulb gas at 50 percent relative humidity (Point B). This indicates that it 
will be necessary to cool the gas mixture to 65. 5 F to remove the desired amount of 
moisture. 

jjlHSJLSX Requirement. The moisture enthalpy values corresponding to Points A 
and C are: 

hwm = hwm (from Chart 2) - Ah%vm (from Chart 3) 

hwm 37-6-0.3 

= 37.3 Btu/moled at tdb -. 86 F, <! = 90 percent . 

Nvm = 20- ^ 

20.6 Btu/moled at tdb - oS. 5 F, :} - 100 percent 
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The corresponding moist-gas-mixture enthalpies are computed by the following 
expression: 

^ ~ I (cpm^d*db + Nvml ^^d 

The value of the specific heat of the dry gas is computed as follows: 

(cp)d = 6. 95 xo2 + 4. 965xHe 

= 6.95(0.01) + 4.965(0.99) 

= 4.985 Btu/mole^-F 

Using this value in the expression for enthalpy, the following values are obtained: 

hA = ( (4. 985) (86) + 37. 3] /4. 283 

hA= 108.80 Btu/lbd 

hc = [ (4. 985) (65. 5) + 20. 6]/4. 283 

hc = 81.05 Btu/lbd 

q = wd (hA - hc) 

q = 21.67 (108.80 - 81. 05) 

q = 601.3 Btu/min 

This is equivalent to 601.3/200 = 3 tons of refrigeration, approximately. (One 
ton of refrigeration is defined or 200 Btu/min. ) 

In controlling the climate of a diving habitat, it may be necessary to reheat the gas 
leaving the cooling coil. If, for example, it is desirable to have the gas from the en¬ 
vironmental control system returning at 75 F, the reheat energy required can be com¬ 
puted as follows: 

Ah65. 5-75 = <cp>d Atdb/Md 

= 4.985 (75 - 65. 5)/4.283 

= 11.06 Btu/lbd 

q = wdAh 

= 21.67 (11.06) 

= 239. 6 Btu/min 
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Wet-Bulb Temperatures. On Chart 2, the slope of the constant wet-bulb tem¬ 
pe raturêTïneThôüïdbTthârcôr re spending to a specific heat of 4.985 Btu/moled. Draw 
ing Unes of this slope from Points A and B to the 300-psia saturation line gives Points 
D and E. At saturation, wet-bulb and dry-bulb temperatures are the same; therefore, 

the following results are obtained: 

twb = 85. 4 F when tdb = 86 F and = 90 percent 

twb = 82. 8 F when tdb = 86 F and = 50 percent 
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MISCELLANEOUS CALCULATIONS 

Seawater Pressure at Depth 

The seawater pressure at depth can be calculated by several methods. Three of 
these follow. 

Method 1 

Seawater pressure, atm = 
depth, ft 

33 
+ 1 

This calculation is correct for seawater density of o4. 12 lb/it^, and is used in 
the U. S. Navy Diving Manual. 

Method 2 

Select atm pressure for depth of interest from Column 2 in tables of properties. 

The tables are based on seawater density of 64.0 lb/ft^, 
will be 0.2 percent less than for Method 1. The equation used 

so the resulting pressure 
in calculating this table is 

atm 
depth, ft X 64. 0 lb/ft^ 

14. 696 X 144 

This reduces to: 

atm depth, ft 
33. 1 + 1 

Method 3 

Measure the temperature gradient and salinity gradient at the diving site and cal¬ 
culate a seawater density gradient and the true pressure at the depth of interest. After 
mean density has been calculated, atm pressure is; 

atm 
(depth, ft) X (mean density. Ib/ft3) 

14. 696 X 14¾ 

(barometric pressure, in Hg) 
2.041 

The barometric pressure is approximately 14,7 psi, and i an vary by about 
±0.5 psi with the weather. It will influence bottom pressure accordingly. 

For normal diving calculations, the same results can be obtained within satisfac¬ 
tory tolerances by any of these methods. 
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Oxygen Percentage at Specified Partial Pressure and Depth 

The percentage of oxygen in a mixture corresponding to a selected oxygen partial 

pressure and depth can be calculated as follows: 

(partial pressure oxygen, atm) (100) 
Percent oxygen (seawater pressure at depth, atm) 

Carbon Dioxide Percentage at Specified Partial Pressure 

The percentage of carbon dioxide in a mixture corresponding to a selected carbon 
dioxide partial pressure and depth can be calculated as follows: 

Percent carbon dioxide 
(partial pressure carbon dioxide, atm) (100) 

(seawater pressure at depth, atm) 

Conversion of Liters to Cubic Feet 

Several conversions that are frequently used can be easily confused. These in¬ 

volve the following conversion factors: 

(1) 1 ft3 = 28. 317 liters 

(2) 1 std ft3 is mass in 1 ft3 at 60 F, 14.696 psia 

(3) 1 std liter is mass in 1 liter at 32 F, 14.696 psia 

(4) 1 std ft3 = 26.3 std liters (accounting for temperature correction). 

(5) 1 std ft3 air for compressor rating is at 14.7 psia, 36% RH, 70 F, 

p = 0.075 lb/ft3 

Conversion Factors for Viscosity 

In the tables of Part 2, viscosity is expressed as lb/ft sec. The following 
conversion factors can be used in converting to other units: 

To get: 

Poise 
Kg hr meter 
Lbs /ft hr 
Slugs/ft hr 

Multiply table entry by: 

14. 88 
5.357 X 104 

3600 
1 1 1.89 
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PART 2. PROPERTIES OF OXYGEN-HELIUM 
MIXTURES AND OF PURE GASES 

CONTENT AND FORMAT OF TABLES 

The tables of gas properties included in this manual were prepared for convenient 
use in design and operation of diving systems. The pressure range covered is 0 to 
1500 feet of seawater, and 500 to 5000 psi, for use in high-pressure-gas-storage cal¬ 
culations. All pressures are also expressed in atm as a convenience for calculations. 
The temperature range covered is 30 F to 130 F, which covers the usual range of air 
and water temperatures for diving operations. 

In order to present data as a function of depth, it was necessary to select a suit¬ 
able value for the density of seawater. As discussed in Appendix A, density of seawater 
varies slightly with temperature and salinity, so that no single value can be correct for 
all conditions. A value of 64. 0 lb/ft3 was selected for use in preparing these tables. If 
another value is known to be applicable, the known value can be used to calculate the 
true pressure at depth, and tabulated values for this pressure can then be used. 

Properties of five pure gases and of thirteen mixtures of helium and oxygen are 
tabulated. These gases and mixtures appear most useful in diving studies. The mix¬ 
tures included in the tables are 

Air 
Oxygen 
Helium 
Nitrogen 
Carbon dioxide 
Oxygen-helium mixtures: 

o2, 
percent 

60 
40 
32 
20 
15 
10 

6 
3 
1. 5 
1.0 
0. 7 
0.5 
0.3 

He, 
percent 

40 
60 
68 
80 
85 
90 
94 
97 
98. 5 
99.0 
99. 3 
99. 5 
99. 7 

For each of the 18 gases and mixtures listed above, the following properties are 
tabulated: 
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Property Units 

Specific volume 

Density 

Enthalpy 

Entropy 

CP 

Thermal conductivity 

ft3/lb 

lb/ft3 

Btu/lb 

Btu/lb F 

Btu/lb F 

Btu/lb F 

Btu/sec ft F 

Prandtl number None 

Cp/Cv (k) or (7) 

Viscosity 

Sonic velocity 

None 

Ib/ft sec 

ft/ sec 

The increments of pressure used for specific volume and density are small, to 
minimize the need for interpolation in use of tables. Most of the other properties vary 
only a little through the pressure and temperature range covered, so that large incre¬ 
ments of pressure and temperature are used in the tables. 

The content of the tables is discussed in some detail in Appendix C. At this point 
it is appropriate to note that very few published experimental data were found for 
oxygen-helium mixtures, so that comparisons of the table contents with experimental 
information were not generally possible. Moreover, some of the correlation schemes 
used to provide information for the pure gases could not be used for mixtures and 
required abbreviation of some tables. Accordingly, the possibility of some indeter¬ 
minate error in helium-oxygen tables should be recognized, with the possible magnitude 
of error increasing with increasing pressure. 
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APPENDIX A 

DENSITY OF SEAWATER 

For practical purposes, in diving practice it can be assumed that the density of 
seawater is 64. 0 lb/ft3, equivalent to 0. 4444 psi for each foot of depth. The true value 
of seawater density varies from point to point in the oceans, but the error resulting 
from the assumption of a constant value should normally be less than 0. 5 percent, 

equivalent to 5 feet in 1000 feet. 

The true density of seawater depends upon its salinity, or salt content, its tem¬ 
perature, and its depth. Increasing salinity results in increasing density; increasing 
temperature results in decreasing density except for the range of temperature below 
39 F, and water is slightly compressible so that increasing depth results in increasing 
density. The effects of these three variables are interrelated in a complex way so 
that it is difficult to calculate an exact value of density. Accordingly, calculation 
methods based on use of nomograms, or upon tabulated values, are commonly used 
by oceanographers needing high accuracy. All of these tables and nomograms are 
based on use of metric or international units. Illustrative density data that follow aie 
shown in both metric and engineering units to provide a basis of comparison. 

The surface temperature of seawater varies widely both with latitude and with 
the seasons, and càn range from about 32 F to about 85 F. However, at a depth of 
600 feet the worldwide variation of seawater temperature is smaller, 34 F to 68 F, 
and at 1500 feet the range is further reduced to 39 F to 54 F. The lower temperatures 
are found in northern areas and the higher temperatures are found near the equator. 
The difference in density at constant salinity of 35 parts per thousand for a tempera¬ 
ture range of 39 F to 85 F would be 0. 59 percent. 

The salinity of seawater is defined as the total quantity of dissolved solids ex 
pressed as parts per thousand by weight. Salinity can vary widely from place to place, 
and is typically low in regions of high rainfall, or inflow from coastal rivers, and high 
in regions of high evaporation and low rainfall, as in the Sargasso Sea. The usual 
range of salinities is from 33 to 37 parts per thousand, the equivalent range of sea¬ 
water density at a constant water temperature is 0. 3 percent. 

The third variable that affects seawater density is the compressibility of water 
under pressure. However, this factor is very small for present diving depths, and 
density is increased by only 0. 01 percent at 1500 feet. 

The naturally occurring gradients of temperature and salinity in the oceans are 
such that high temperatures and high salinities are found near the surface, and lower 
temperatures and lower salinities are found with increasing depth. The net result is 
a very small gradient of density, which increases with depth within a water mass of 
a common origin. Discontinuities of temperature-salinity gradients occur as the re 
suit of formation of layers of water from different sources and can be clearly distin 
guished when plotted on a temperature-salinity diagram. 

Figure A-1 is a tempe rature-salinity diagram upon which are plotted some typical 
values of August surface salinities and temperatures for various < oastal locations. 
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The diagonal curves represent constant-density lines. The dashed lines are seawater 
density, in Ib/ft^, and the solid lines are density anomaly, or the last two places m 
the specific gravity value; for example, the value "25” means that 1.025 is the spei ilic 
gravity. Figure 1 can be used to interpret density in engineering units, simply by 
plotting salinity and temperature data in either English or metric units. 

FIGURE A-1. 

No. 

(1) 

(2) 

(3) 
(4) 
(5) 
(6) 

(7) 
(8) 

(9) 
(10) 

(ID 
(12) 

(13) 

TEMPERATURE-SALINITY-DENSITY PLOT SHOWING 
SEAWATER SURFACE CONDITIONS AT SELECTED 
LOCATIONS, AUGUST 

Density Location 

63.88 Florida East Coast 
63. 85 Atlantic Coast off Chesapeak Bay 
63. 91 Atlantic Coast off Maine 
63. 99 Atlantic Coast off Gibralter 
63. 97 Pacific Coast off San Diego 
63. 95 Pacific Coast off Seattle 
63. 7 Panama - Pacific Coast 
63. 9 Panama - Atlantic Coast (Gulf) 
63.82 Pacific - off South Japan 
63. 86 Pacific - at Hawaii 
63.97 South Central Atlantic 
64. 03 North Central Atlantic 
64. 04 Central Indian Ocean 
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A-3 and A-4 

In Figure A-l it will be noted that the density of surface water under summer 
conditions is generally somewhat less than 64. 0 Ib/ft*. However, the density inc reases 
as the water cools in other months, and is greater with increasing depth, so that the 
value of 64.0 appears suitable as an all-around number for engineering use. 
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APPENDIX B 

DATA SOURCES AND CALCULATIONS FOR PSYCHROMETRIC CHARTS 

In constructing the psychrometric charts for diving-gas mixtures, the following 

assumptions are made: 

(1) The molar specific heats of the dry-gas and constituents are constant 
over the temperature and pressure ranges covered by the charts. 
Specifically, the following values are assumed: 

cpm = 6.951 Btu/mole for air, oxygen, and nitrogen 

c_= 4. 965 Btu/mole for helium. pm 

(2) The molar specific heat of the dry-gas mixture is calculable by 
the ideal additive rule, 

<cpm>d = 6 - 951 <*02 + xH2> + 4- 965 xHe IBtu/moled> 

(3) The enthalpy of the moist-gas mixture is equal to the sum of the 
individual enthalpies of the dry-gas constituents and the water 
vapor, that is, 

^mixture = Ni + Nv 

= (Cpm'd tdb + Nv 

Further, the value of enthalpy of the water vapor is taken as the 
value for saturated water vapor in the absence of other gases. No 
correction for effect of total pressure is used. 

(4) For total mixture pressures up to 100 psia, no correction for the 
effect of total pressure on the water-vapor saturation pressure is 
used. Above 100 psia, Povnting's equation, 

*Pws vi 
7^7 = RT Ptotal- 

where vt is the specific volume of saturated liquid, is used as an 
estimated correction for total pressure. A derivation of Poynting’s 
equation is presented in Reference B-l, p 236. 

By limiting the psychrometric charts to 600-psia pressure, and with the assump¬ 
tion that oxygen and nitrogen concentration will be low at the higher pressures, it is 
believed that the accuracy of the charts will be adequate for normal engineering cal¬ 
culations, and that the effort required to obtain an estimate of the error is not justified 

at this time. 
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Charts 1 and 2 are primarily graphs of the relationship 

where the values of ps have been taken from Reference (B-2), Chapter 21, Table 2. 
Values used in Reference B-2 are taken from an earlier paper by Goff and Gratch. 

At pressures above 100 psia, values for p8 have been modified using Poynting's 
correction. 

The enthalpy scale on Charts 1 and 2 (Figures 5 and 6) was set up using an approx 
imate water-vapor enthalpy value of 20, 000 Btu, molew. (This value is correct for sa tu 
rated vapor at 112 F. ) The approximate water-vapor enthalpy scale, expressed in 
Btu/mole of dry gas, is obtained by simply multiplying the moisture mole fraction, 
xw, by 20, 000 or 

Chart 3 (Figure 7) for the enthalpy correction is derived as follows: If is defined 
as the difference between the true water-vapor enthalpy at and the reference enthalpy 
value at 112 F, then the error is given by 

To set up constant-Ahjj} w lines, the above expression was simply rearranged to 
obtain 

where Ah*, is a function of dry-bulb temperature. 

Enthalpy values for saturated water vapor were also taken from Reference (B-2), 
Chapter 21, Table 2. As previously explained, no correction was made for the effect 
of total mixture pressure on the water-vapor enthalpy. 

Because the constant-wet-bulb-temperature lines are lines of constant mixture 
enthalpy, their slope is determined as follows: The expression for mixture enthalpy 
was taken previously to be 

hm, mixture = (cpmhltdb + hm,w • 

Differentiating with respect to dry-bulb-temperature results in 
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Therefore, 

dh m,w 
dt, db 

" icpm*d 

along a constant wet-bulb temperature line. 

References 

,B-1> Glaistone, S.mn.1, Th.rmodyn.mic. tor Ch.mi.t., 8th Printing, D. V« 

Nostrand, New York (1947). 

(B-2) 
ASHRAE Handbook of Fundamentals, American Society of Heating, Refrigera 
ting, and Air-Conditioning Engineers, Inc. , New York (1967). 



APPENDIX C 

DATA SOURCES AND INTERPOLATION TECHNIQUES FOR 
CALCULATING TABLES OF PHYSICAL 

PROPERTIES OF GASES 



t 

1-. 

:,ii 

!i 

I'« 

1 
:IS ¡i 

1¾ 
I 

J { 

BLANK PAGE 
1 

_ 

A- 0* 

' 



C-l 

APPENDIX C 

DATA SOURCES AND INTERPOLATION TECHNIQUES 
FOR CALCULATING TABLES OF PHYSICAL 

PROPERTIES OF GASES 

For the purpose of this discussion, the physical properties will be classed in two 
groups: (1) volumetric properties and (2) thermodynamic and transport properties. 

Volumetric Properties 

Density and specific volume values for the tables were calculated on a computer 
by manipulation of the virial equation of state: 

PV 
RT 

= 1 + — + 
V v3 V4 

As a matter of convenience, all substances were treated in this general fashion. 

At first glance this might be considered a poor technique for obtaining such infor¬ 
mation. For example, it can be noted that, because of the sizable pressure range, as 
many virial coefficients as possible need to be included and present knowledge of the 
higher ones is poor. This is indeed true, but the difficulty is lessened by two facts: 

(1) The higher coefficients can be estimated for pure substances and com¬ 
parisons made of calculated and experimental compressibility results. 

(2) The virial expansion in ^ converges more rapidly than the pressure 
expansion which would have been obviously more convenient in this 

situation. Therefore the ^ expansion was used to minimize the effect 

of errors in the higher coefficients. 

The balance was swung in favor of this technique by the He-02 mixtures. No PVT 
data were found for this system in the temperature range of interest. The temperature 
range is low enough that the quantum effects of helium cannot be dismissed summarily 
as insignificant. Under these conditions it seemed best to estimate the second and third 
virial coefficients where some precedent is available for making estimates from know¬ 
ledge of pure-component behavior. This feeling was reinforced when it became clear 
that the other major alternative would fall short of the goal of producing desired infor¬ 
mation. This alternative would have been to determine pseudocritical constants of the 
mixtures by some scheme and from these calculate compressibilities (or for that matter 
other thermodynamic properties) by employing some corre spending-states treatment. For 
the very helium-rich mixtures, it developed that, even overlooking problems in making 
choices of pseudocritical constants, tabulations of Pitzer et al. and Hougen et al. were 
not capable of producing data over the temperature range of interest. (1) 
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Having selected the virial formalism, then the problem was to evaluate the 
virial coefficients. Consider the pure gases only for a moment. It was elected to eval¬ 
uate B and C for pure substances using a Kihara potential function with a spherical 
core. Tables of values of functions are available for these. The basic information is 
contained in three references. “ C-4) sarae aort 0f information for the fourth 
and fifth virial coefficients is to be found in one paper. (C-5) The information for the 
fourth and fifth coefficients is presented for the Lennard-Jones and Devonshire potential 
function only. However, this is the same as a Kihara potential with a spherical core of 
radius zero. 

In order to use the information in References C-2 through C-5 it is necessary to 
have parameters which characterize the particular substance. These parameters were 
obtained by a variety of techniques from numerous sources, which are summarized in 
the listing at the end of this section. 

For helium-oxygen mixtures it was necessary to calculate virial coefficients for 
the mixture. In the case of the second virial coefficient, this involves taking a sum of 
terms which include the composition of the given mixture, virial coefficients for both 
pure substances, and one virial coefficient characteristic of the two substances in the 
mixture. This is a common procedure described in most texts. In the listing which 
follows, the mixing rules used to calculate the term characteristic of the two sub¬ 
stances in the mixture are given. Quantum corrections are included. 

The procedure for estimating the third virial coefficient of the mixture is similar, 
although the rules stated for calculation of the mixed coefficients are empirical. No 
estimate for other virial coefficients was possible. Thus, results for all mixtures be¬ 
came more suspect with increasing pressure. 

For pure substances it was possible to compare compressibility values calculated 
by this scheme with some experimental values. Experimental results were chosen with 
an eye toward getting a single piece of work which spanned a significant portion of the 
pres sure-tempe rature range of interest. As it turned out, the very precise and gener¬ 
ally well regarded work of Michels and co-workers was often suitable. 

In the listing below, then, may be found statements regarding the source material 
for parameters of the virial coefficients and compressibility data and something about 
the difference between calculated and experimental compressibilities. Following that 
is a listing of the parameters used for each gas and listings of Fortran IV statements 
for two computer routines - one for pure substances, the other for mixtures. The 
Fortran statements supply the detailed information on the calculational procedure. 

Air 

Parameters from Hirschfelder, Curtiss and Bird, "The Molecular Theory of 
Gases and Liquids", Wiley, New York (1954), p 1111 (parameters from Ref. L). 

Data from Michels, A., Wassenaar, T. , and Van Seventer, W. , "Isotherms of 
Air Between 0 and 75 C and Pressures up to 2200 Atm", Appl. Sei. Rev., A4, 
52 (1953). 



« 

C-3 

Difference between calculated and experimental compressibilities is 0.6 percent 
or less for the points examined. 

Nitrogen 

Parameters from Molieran, E. M. , "A Dimensionless Constant Characteristic 
of Gases, Equations of State and Intermolecular Potentials", J. Phys. Chem. , 73, 
167 (1969). 

Data from Michels, A., Lunbeck, R. J. , and Wolke rs, G. J., "Thermodynamical 
Properties of Nitrogen as Functions of Density and Temperature Between -125 
and +150 C and Densities up to 760 Amagat", Physica, \J_, 801 (1951). 

Difference between calculated and experimental compressibilities is 0.6 percent 
or less for the points examined. 

Oxygen 

Parameters from Molieran, E. M. , "A Dimensionless Constant Characteristic of 
Gases, Equations of State and Potentials", J. Phys. Chem. , 73, 167 (1969) and 
"Linear Relation of Temperature and Density at Unit Compressibility Factor", 
J. Chem. Phys., _47, 5318 (1967) (with slight scaling). 

Data from Michels, A., Schamp, H. W., and De Graaf, W. , "Compressibility 
Isotherms of Oxygen", Physica 20, 1209 (1954). 

Difference between calculated and experimental compressibilities is 0. 6 percent 
or less for points examined. 

Helium 

Parameters from Mirschfelder, Curtiss and Bird, "The Molecular Theory of Gases 
and Liquids", Wiley, New York (1964), (quantum mechanical with slight sealing), 
p 1110. 

Data from Canfield, F. B., Leland, T. W., and Kobayashi, R., "Compressibility 
Vactors for Helium-Nitrogen Mixtures", J. Chem. Engr. Data, 22» 92 (1965) and 
Miller, J. G., Brandt, L. N., and Stroud, L. , "Compressibility Factors for 
Helium and Helium-Nitrogen Mixtures", Bureau of Mines Rept. of Invest. , 
No. 5845 (1961). 

Difference between calculated and experimental compressibilities is 0. 5 percent 
or less for points examined. 

Carbon Dioxide 

Parameters from Sherwood, A. E. , and Prausnitz, J. M. , "Intermolecular Poten¬ 
tial Fu-xtions and the Second and Third Virial Coefficients", J. Chem. Phys. , 41, 
429 (1964) and Molieran, E. M. , J. Phys. Chem., 73, 167 (1969) (for 4th and 5th" 
virials). 

¡4:11 ■i,,;, fijflftij 
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Data from Van Huíí, V. E. , Houghton, G., and Coull, J. , "Equation of State and 
Compressibilities for Gaseous CO2 in the Range 0-600 C and 0 to 150 Atm", 
J. Chem. and Engr. Data, 8, 336 (1963); and Hilsenrath, et al. , National Bureau 
of Standards Circular 564, U. S. Govt. Printing Office, Washington, D. C. (1955). 

Difference between calculated and experimental compressibilities is 0. 5 percent or 
less for points examined. 

Helium-Oxygen Mixtures 

Parameters - 

Mixing rules to estimate second virial coefficient characteristic of the two 
substances: 

In Fortran Statements 
2(r 12 = » 11 + 0 22 EGAS = 1.262 x 10^4 

e12 = ell e22 EGAS = € 

2Pj2 = pn + ^22 

p = 21/6 (a - 2a) AS TAR = 
2a 

<r - 2a 

6.6 x 10-27 , 
A * = - LAMBDA = (a*)¿ 

m¿ is the mass of molecule i. 

Thermodynamic and Transport Properties 

Values for thermodynamic and transport properties came from a variety of 
sources. In a program of this size there was no possibility of evaluation, correlation, 
and refinement of original data. Thus, reliance had to be placed in published efforts 
which did this. It might be thought then that NBS Circular 564 was uniformly adequate 
for the pure gases. However, the information in that publication falls quite short of the 
maximum pressure of interest. 

In the list which follows this section, comments are made about the sources of data 
for the pure gases. Generally, thermodynamic data in these sources were merely con¬ 
verted into desired units. Usually, however, sonic velocities and Prandtl numbers had 
to be calculated. The Prandtl number calculation is merely the straightforward combin¬ 
ation of other quantities in the tables. Sonic velocities were calculated using an approxi¬ 
mate but convenient equation for nonideal gases. (6) Exceptions are noted in the list. 

Also, usually, low-pressure viscosity and thermal-conductivity.data for pure 
gases came from two sources. (7,8) Pressure coefficients were generally estimated 



C-5 

using the scheme presented in two sources. (9> 10) The major exceptions to this were 
helium and air. For air there were other sources. For helium the schemes are 
invalid. 

No data on the thermodynamic properties of helium-oxygen mixtures were found. 
Sonic velocity was calculated in the same manner as that used for pure substances. 
Data were found for low-pressure thermal conductivity! 11) and the low-pressure vis¬ 
cosity was estimated using the reliable Wilke technique. (1^) Pressure coefficients for 
viscosity and thermal conductivity were not estimated because of a lack of confidence 
in available techniques in handling helium-containing mixtures. Estimates for the other 
thermodynamic properties of the mixtures were made assuming that ideal solutions 
were formed at every pressure and temperature. More refined procedures are not 
justified by present levels of knowledge. 

Air 

Enthalpy, entropy, Cp, and cv. from Din, F., "Air", Thermodynamic Functions 
of Gases, F. Din, Editor, Butterworths, London (1962), Vol 2, p 1. 

Sonic velocity calculated using Reference (6). 

Thermal conductivity from Carroll, D. L., Hing, Y. L., and Stiel, L. I., 
"Thermal Conductivity of Air at Moderate and High Pressures", J. Chem. and 
Engr. Data, 53 (1968). 

Viscosity from Hing, Y. L. , Carroll, D. L., and Stiel, L. I., "Viscosity of 
Gaseous Air at Moderate and High Pressures", J. Chem. and Engr. Data, 11, 
540 (1966). — 

Nitrogen 

Enthalpy, entropy; CD, and Cv from Din, F., "Nitrogen", Thermodynamic 
Functions of Gases, F. Din, Editor, Butterworths, London (1961), Vol 3, p 72. 

Sonic velocity calculated using Reference (6). 

Thermal conductivity from References (8) and (10). 

Viscosity from References (7) and (9) and Hilsenrath, et al. , National Bureau of 
SUndards Circular 564, U. S. Government Printing Office, Washington, D. C. 
(1955). 

Oxygen 

Enthalpy, entropy, sonic velocity, Cp/Cv, and Cv up to 100 atmospheres from 
Hilsenrath, et al., National Bureau of Standards Circular 564, U. S. Government 
Printing Office, Washington, D. C. (1955). 
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Enthalpy and entropy above 100 atm from Curl, R. F., 
"Volumetric and Thermodynamic Properties of Fluids 
and Entropy", Ind. Eng. Chem., 50, 265 (1958). 

Jr., and Pitser, K. S., 
- Enthalpy, Free Energy 

Cp and Cv above 100 atm from Edmister, W. C., "Application of 
to Hydrocarbon Processing, Part XIII-Heat Capacities", Petrol. 
609 (1948). ’ 

The rmodynamic s 
Refiner, 27, 

Viscosity from NBS Circular 564 and Reference (9). 

Thermal Conductivity from References (8) and (10). 

Helium 

Enthalpy, entropy, Cp, Cv, and sonic velocity from Wilson, M. P., Jr., "Thermo¬ 
dynamic and Transport Properties of Helium", USAEC Report GA-1355 (I960). 

ViscosityfromUSAEC Report GA-1355 (1960), Reference (8), and Ross, J. F. 

4Qd ?n27Ti’Q?7»M' ’ "Vi8c08ities of Ga8e> at Hi«h Pressures", Ind. Eng. Chem., 

Thermal conductivity from Reference (8) and USAEC Report GA-1355 (I960). 

Carbon Dioxide 

Enthalpy, entropy, C- 
Bureau of Standards C 
D. C. (1955). 

» cv. and sonic velocity from Hilsenrath, et al., National 
ircular 514, U. S. Government Printing Office, Washington, 

Viscosity from NBS Circular 564 and References (7) and (9). 

Thermal conductivity from References (8) and (10). 

Helium-Oxygen Mixtures 

X = mole fraction of helium 
Enthalpy (Btu/mole) = X(Enthalpy He) + (1-X)(Enthalpy, O2). 
Entropy (Btu/mole R) = X(Entropy He) + (l-X)(Entropy O?) - 

R ( X ln X + (l-X)ln (1-X)] ¿ 
Cp (Btu)/mole, F) = X(CpHe) + (l-X)(Cp02) 
Cv (Btu)/mole F) = X (CvHe) + (1-X)(CV02) 

Sonic velocity from Reference (6). 

Viscosity from Reference (1), p 421 . 

Thermal conductivity from Reference (11). 

Note: Equations written here are on a mole basis for simplicity. Tables contain entries 
on a per pound basis. 
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I. .1,11.1.. 0(.11 
l.aii(i.i(Hif,L((/cua 
la.lni.KHic (I 

100 COM IWif 

iceoHi.* 
a.|.1.(..11., 
a...*,o.].., i.,.((.(.m, 

,, .»l.i doo.|.ar 
(ioa fob.a 11,.|,%o.(ioia) 

PHINI (,.( ,1.,,1111,,..( 

.óuüü« «)^?*t;í!;,*r ®”«-.i..F,.,.,a .(0,0..1..,.^0(..0(. 
.Bl.t (III 

1») I F0...1 ,/ »«,ShO(»1I).F»..h.^ssu»(.**», i.hK./fh.Ium, ,f / 

j. „ 
00 Ml LI.MM. 
v.|N.iaaio*.a 
no K« j. i ( 11 

i.. ÍSíâ;?""” 
l»a COM IMF 

IF,0.1..)0, 11.(1.0.1.0 
MO F.al, 111 .|aa|iFO.i I 

F.ai(i],.(..11,1, 
on 10 1.0 

110 1(,0.1..), IM.MO.iaa 
MO (..1)11,.iohiif... , 

(..1(11,.(0.111,, 
*0 10 MO 

1*0 (.aillll.|aH||F«,t I 
'»ai?iji>(.aiiili 

Ma com roi* 

... Li IMdOl.M« Ml .(()4,.......,1, 

«'tí 
Ml .0).1 (in 

1111 (00..1 ,/// , 
(#..0,( 



4 

C-17 and C-18 

Olti) 

Ml»»« 
MII40 
Ml»4é 
•ilOét 
•tl«44 
••1445 
Ml 4*4 
441144 
441444 
4414*4 
44147? 
441474 
441474 
041477 
441477 
401142 
441114 
441112 
441112 
44112¾ 
041124 
441134 
441131 
441133 
041133 
44113* 
441134 

0040*3 
4000*1 
000OI1 
44041? 

IC0UM1M 
344 M|«f r»4T?9*(|l«PWl|l«IVIl»J»»J«l«fcoMTl 
349 CO*!I»*Uf 

ir IN2»*4) 30*«347*344 
347 *41*17 234491447 

MINT 2144 »INI«IIfll »AN« 
P4IN7 2*11 
M*«4 
(COUNT«* 
GO TO 3*1 

344 CONI(NUT 
!C0UNI•ICOUNT*1 
ir4icounI-S) 3|I»SlOtSlI 

314 POINT 2*14 
24|4 f04447 111) 

ICOUNI«* 
311 CONllNUT 
341 CONTINU* 

GO 10 U449244I ISP 
444 00 414 |«|9NUMP 

00 4|4 J«19NU4| 
4|4 VII 931 «I «4/411 9<il 

I S*«2 
im*iiii«i4n wcinc 
I44Il?»«14MV0tuMC9CU4 
I447131«14N1C ri/Li 
GO TO 3*4 

244 CONTINU* 
GO TO 9 
CNO 
ruNCHON ruNcrui 
COMNON 04tC4«C0Cr 
fiiKCT«A«(i*!Corr«i*i.o)**>Ni-C4 
•*> TUNN 
£N0 

NIMU4C TEST 0491 

*9144 

43744 

43144 

4. 144404 

• 94440C-4I 1,44404 

•2%00*C*41 1*4904 

•71104C•*I C9«3 

4« CGa9 

•41144C904 CGa3 

•14224C*42 9949 

•12714C94) 9449 

• 3M49C*92 99*9 

7 .4900041901 
I .1*00301.02 
T .10000*1903 
1 .lOOOOftt.Ol 
T .2000001.01 
T .22000()1.01 
T .2*00001.01 
T .2400041.01 
T .2^00101.01 
T .3000001.01 

C .3477001904 
C .2441201944 
C .1*29*01.04 
C .*323901*00 
C .4173711.00 
C .3412*01»00 
C .1739*01.40 
C .3*?*?0!.0V 
C .3329*01.00 
C .3090401.00 

? .2000001.01 ri •42**101.00 72 .17714)194 ••**34941*44 

7 .2222221941 71 •**77341.44 7? .?343**t94 ••334*441*44 

T .23444*1.41 71 •4741341944 7? •2444*«1*4 ••2214941*44 

7 .2777741.41 71 •4471441.44 72 •331*4*194 -•134*141*44 

Í 

7 .)430341941 

7 .33)3331901 

7 .*440441941 

T .*4*3*31941 

7 .9444441941 

7 .4244001941 

7 .71*2941941 

7 .4)33)41941 

7 .4044441941 

7 .1404441942 

7 .1234441942 

7 .2444401942 

7 .2944441942 

7 .))))))1.42 

7 .3444441902 

71 .4441001900 

7| .7104401900 

71 .?2B?**t*40 

71 .7377)41944 

71 .7*3*7ul904 

71 .7932941944 

71 .7970141*44 

71 .7997401944 

71 .7444141944 

71 .7414441944 

71 .744*141944 

71 .7327901944 

71 .7*44141*44 

7| .737O4M*04 

71 •7??9*41*44 

7? .34*14*1*4 

72 .39)74((1^4 

72 .4442801*4 

7? .*4429*1*4 

72 .*4234(1*4 

72 .3123*0194 

7? .924)4*1*4 

72 .93473*194 

72 .9*143*194 

72 .949040190 

72 .99199*194 

7? .99449**1 *4 

72 .943040199 

72 .334470190 

72 .51007((190 

7) -.7470401-41 

73 *.1*41441-41 

73 -.4141441-41 

73 .134474044 

73 .1724741*44 

73 .2391441*44 

73 .2742741*44 

73 .244*141*44 

73 .3134)41*44 

7) .)234941*44 

7) .3*47141*44 

73 .3719441*44 

13 .3737201*44 

73 .3704541^40 

73 •359*741*44 

.214441*42 

•994*41*42 

•341141*42 



BLANK PAGE 



T-l 

SUMMARY OF DATA TABULATIONS 

Gas or Mixture 
_Page Numbers_ 
Density Volume Others Molecular Weight Oxygen, wt % 

Air 2-3 

Oxygen 8-9 

Helium 14-15 

Nitrogen 20-21 

Carbon dioxide 26 

60% 02, 40% He 32-33 

40 60 38-39 

32 68 44-45 

20 80 50-51 

15 85 56-57 

10 90 62-63 

6 94 68-69 

3 97 74-75 

1.5 98.5 80-81 

1.0 99.0 84-85 

0.7 99.3 90-91 

0.5 99.5 94-95 

0.3 99.7 100-101 

4-5 6-7 28.97 

10-11 12-13 32.00 

16-17 18-19 4.00 

22-23 24-25 28.00 

27 30-31 44.01 

34-35 36-37 20.80 

40-41 42-43 15.20 

46-47 48-49 12.96 

52-53 54-55 9.60 

58-59 60-61 8.26 

64-65 66-67 6.80 

70-71 72-73 5.68 

76-77 78-79 4.8 

82-83 -- 4.42 

86-87 88-89 4.28 

92-93 -- 4.20 

96-97 98-99 4.14 

102-103 -- 4.09 

92.308 

84.211 

79.012 

66.667 

58.537 

47.059 

33.803 

19.835 

10.860 

7.477 

5.338 

3.865 

2.350 



DENSITY T-2 
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l.l.T* 
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U?*5. 
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.4402 I 
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.*«001 
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,12*3) 
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.?*n* 
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?4. ï® 
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♦ I „/» 
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».444I 

4.4«?5 

i.4?4* 
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I.4F1> 
I.444* 
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».Î3?4 
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tf.tf?4fc 

tf .?4^? 

<f.?F| ' 
tf .?■«•.>», 

tf. 11IW* 

tf. »»4«* 

tf • 14>tf4 

3.4^1 
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tf .®tf4-» 

/.434? 

J.íSStf 
3.*?®í 
3.?«0> 
3 • 4 ® î I* 

>.M ^4 

. .ea F i 

I .4 /44 
. .4jtf » 
« .454 4 

4..I#4 

. .•*■»*■* 

. . tfi 

tf .tftf5tf 

. * . T* 

.4 tf4> 

. - 4 i, li 

.-5 9* 

>• ' ^ 

tf * 5 ,'*t, 

c • 44 ,'''» 
3. IH 44 
J.tf t*4 

>.» JI3 

1.-..4 I 
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í.^ir 
*.**?* 
I .-*«4* 
. .4" 4*8 

I.« 3.4 

14^11 

¿4 
tf. V* 

f .»*4 41 

. . • • 

tf. ’ E*:^ 
tf. ; .JF*: 

>.tf i# 

• '** 
/.34*4 

tf •> " Ui® 

tf • 9i«l»4 
tf .4-314 

tf 

tf. ». . * 

tf.ttftf" 

tf.-íítf© 
3.«4 tl 

». * 3* 
3 . <•« 4 ® 

J.»F4t 

1®£ 

I.?«4V 

1.tis© 
1 ."»3 Ftf 
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i 
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■ . . 
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.* 4 t 5 

tf.l .»3 

tf.i i*’* 
tf.tt.3 
tf. »3. 
tf.tfu-a 

tf.tftf«* 

tf. Ü4> 
tf.**/' 
tf.^S-íe 

>.V«F| 

« .Ví» 
tf.*#34 

J.®*!« 
3. IWF 

3.3% '* 

11® 

I. F«!lf 7 

i.*<m 
i.*tf43 
I .9945% 

Î, . tf4ftlt 

..**74 
1.^093 

..4 1®? 
;.4%;. 

S .4?tf#» 

; .«>14 J* 

tf .4 M"? 
tf . -^-74 

tf .ff »«4 

tf. y. 494 

tf.l>j4 
tf.Í4>» 

tf.1*11 

..»-*** 

?.tf»*% 
tf.1495 
tf.%®?4 

tf .3.ï*4 

/.71*1 

tf.ttff3 
tf.4?*tf 
3.33?Î 
i.3174 

3 . tf 4 94 

Itf» 

1.7tf*7 

1.7*45 
l.7í^tf 

Ï.74Ï* 

l.tiä« 

:.ti'* 

1.0-9* 
i . * ’ . 
! .tiu« 
1.44t* 

.. .9 Jf»*, 

1.9579 
1.9*4! 

1.9*4» 

tf.819* 

¿.4-J* 

¿.091? 
tf. 3*-3 
tf.lf 

tf .1?95 

tf•1*43 

tf .tf*-? 
?.3»î 
tf.*5t* 

tf .559* 

tf.0437 
tf.707% 

tf.t?|3 
tf.074® 

?.t?*t 

Í.lt>5 

50t 

0®8 «».»> 
7ff« *7.0 9 
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•®«i M.tf4 
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11«« 
Itftf 
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|40® 

15« C 

tè49 
i 7§C 

1*01 
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tf 004 
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tftfíf 

tfl-tt 
¿*®tl 
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tf Fiffl 

¿03® 
tf9«f 

«099 

3100 

3tf 9» 

3 34"* 
»499 

4* 

09 . ./4 

74.05 
*•1.05 
*4.44 

05.?t 

190.07 

115.0* 

Itftf.** 
i?4.í4 

1 90.44 

l*tf.-í' 
1*9.7® 

150.51 
1*3.11 

170.11 

170.-tf 

1*3. / 
100.53 
107.31 

?tl*. k* 

?U.94 

?í ?.?5 

tf tf* .55 
tf • 1.30 

J«5 ,.j-0 tf »#* . t 0 

34 if ?*4.4# 
37;* 751.7í 

300U" ?5é.w7 
34# i tf4>S. 3» 

> 7tf. ï ** 

« r» j*3#.44 

4?Wl- 
4*; ?9¿.*« 
44 >09.4® 

♦ Sm, J» 
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« #«l, II 
4*®» 
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?•*09« 
i.9*i» 
9.9554 
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5.Î009 

4.41*04 
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t.*4tfft 
7.4174 

T.0914 

0.40 9* 

9.1310 
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! li£ . tf5-4 4 
|t.*09® 

! 1.9479 

11.9#Í4 
T tf.•3 7 1 

1?."#0* 
ll.40> 

)4.f#4 

14.511 
!5.tl» 
15.904 
15.004 
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lt.9tf5 
! T . 30* 
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l*.?7- 

'* Î 0 . tf I 

»1ft.tl 

*1*.-L 
*tf«.0tf 
9 *3.4tf 

tf.7*0/ 
3.*®39 
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4.9«*I 

5.540® 

9.1*90 
4.070tf 

< .tf tf* 3 
?.7#03 

«*. «4®7 
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9.9«tfi 

lí.3533 
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ltf.Sii7 

itf .0 í 7 
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10.«?* 
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19.-9/ 
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? I .4®'«tl 
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?>.*?r 
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4.**»1 
7.4100 
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9.9959 
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1 1 .90,1 
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5.941® 

«.4ítftf 
*.8?71 

?.4®53 

'.-*T5 
«• 9««9 

®•®4 15 
9.91?» 

9.?79* 

l*«?4tf5 
l».7t*5 
II. 154 

a.0í? 

1?.045 

Sl/.4Ptf 
:tf.9i4 

li. Hi 

IJ. 70Ê 

14.177 

*4.-4« 
.4.*4* 
15.307 

15.T 7® 

. «..«5 

13.54« 
10.5?* 
1í.tf/9 
I’.--3 

st.9!I 
it.Mi 
11.7 1 0 
|®.*5| 
19 . > ■.** 

I*.7|» 

: . . 
£ W . I* 3 
tf . . - * - 

tf*.5®3 

tf.*»J 
tf.011* 
3.39«3 
3.**03 
4.9090 

%.«S4W" 

S. 

S..Î»' 
e.í'rt»« 

»•Tl». 

i 
I #.><♦• 

a.J«® 

.l*r 
■ »■li 
. *« I 

ií.404 

IJ.-«t 

14.?3t 
14.«0Í 

15.433 
15.43« 

., f. *tftf 

t 7 .«itf 

* .9 74 

; «. itf1* 

„t .-a® 

i®.3.3 

: . e : ^ 
I-.-.-4 

tf1*.?«« 

tf®.-7* 
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PSU 

U.TO 
30.00 
$0.00 

100.00 

200.00 
300.00 
*00.00 
$00.00 

1000.00 

cOuO.OO 
3000.00 
«000.00 
buo l.oO 

ê 

1-7 AIR 

ftU 
CP'CV 

T£M^£MâTOHt 

70 W 30 

l.*0 
i.*0 
l.*l 
l.*l 

l.*3 
1 •** 

l.*5 
l.*0 
1.53 

1.00 
l.TT 
1.80 
1.00 

50 

l.*0 
l.*0 
1.*0 
l.*l 
1.*? 
l.*3 
1.** 
l.*5 
1.52 

1.66 
i.TS 
t.TT 
1.70 

l.*0 
1 .«0 
l.*0 
l.*l 

l.*2 
I .*3 
l.** 
1 .*5 
1.52 

1.6* 
1.7? 
1.76 
1.77 

l.*0 
l.*0 
l.*0 
l.*l 

l.*2 

l.*J 
1 .*• 
l.*3 
1.51 

1.01 
l.U 
1.7* 
1.70 

1 l u 

1.*« 
l.*0 
l.*u 
l.*l 

! .«1 
l.*2 
l.*i 
1.** 
l.*V 

1.50 
1.60 
1.71 
1.73 

1 10 

l.*0 
l.*û 
l.*0 
1 .*1 

! î 

1 .*2 
l.*3 
l.** 
i .*V 

1.57 
1.6* 
1.68 
1.71 

OU 
¥lSCOSlTt»Le/H S£C 

( (4UL î T t»8L€ FNlB'' 8» .8ltO>»l»OI 

10 80 

1.1*8 1.18* 
l.l*'» 1.18«. 
1.IS1 1.181 
1.158 1.1«? 

1.185 1.200 
1.1?« 1.208 
1.183 1.21? 
1.102 1.225 
1.2*8 1.2?? 

l.*88 1.*lfc 
1.581 1.583 
l.?«8 l.?8* 
2.818 l.«8« 

1fM>>ERàTU«<E 

78 »0 

1.212 1.2«« 
1.213 1.2*5 
1.215 1.2*8 
1.220 1.251 

1.228 1.259 
1.23? 1*287 
1.2*8 1.2'8 
1.25« 1*28« 
1.385 1.332 

1.835 1.«58 
1.588 1.597 
1.77* 1.771 
1.985 1.9*8 

II« 138 

1.275 1.318 
1.278 1.311 
1.278 1.113 
1.282 1.317 

1.298 1.32» 
1.298 1.112 
1.10* 1.13« 
1.11» 1.1«? 
1.159 1.190 

Ï.«!* 1.*99 
1.80* 1.821 
1.772 1.779 
1.93* 1.932 

âl* 
5081C «FL0C11» M/SFC 

70 9» 30 

Isa» 
108« 
1085 
10115 

108* 
1088 
1089 
109« 
no* 

nts 
i ?i? 
in • 
m i 

50 

110*. 
11»? 
11« 7 
11 Oh 

in« 
ni« 
1113 
inn 
113» 

t 19« 
1/5*. 
\ 1*4« 
l*J» 

112« 
11?$ 
11?* 
1131 

U 33 
113* 
113« 
¡141 
l Uc 

122* 

12^5 
\ 775 
1**1 

11*V 
1U0 
1150 
! 15? 

1165 
115« 
Ul 

l lo* 
U«5 

t?%6 
1315 
1*8*0 
U$1 

110 

1170 
lï 70 
till 
11 7? 

I 3« 

119« 
1191 
1191 
1193 

11'* 1197 
¡l’9 1?#« 
11«? 1?0* 
n«5 1?«7 
1?«T 1231 

I?'« 1?93 
11*« 1381 
1*21 1»*1 
1521 !5*« 



DENSITY T-8 

\ 

OXYGEN 
PHtSSUHt 

PSU *tM 
OfHlH 

FT 

0 
to 
20 
30 
*0 

so 
so 
»0 
HO 
HO 

too 
110 
120 
130 1*0 
ISO 
too 
l TO 
l HO 
190 

200 
210 
220 
230 
2*0 

2S0 
200 
270 
2H0 
290 

300 
310 
320 
330 
3*0 

3S0 
3*0 
3T0 
380 
390 

*00 
*10 
*20 
*30 
«*0 

♦SO 
*00 
*70 
«80 
«90 

SOO 
S10 
520 
530 
5*0 

550 
560 
570 
580 
590 

«00 
«10 
«2o 
«3 
«*o 

*50 
e«o 
« /c 
6H0 
«90 

I*.70 
19.1« 
23.58 
28.03 
32.*7 

36.9? 

*1.36 
• 5.81 
50.25 
5*. 70 

59.1* 
63.56 
68.03 
72.*7 
76.92 

HI .36 
85.61 
90.25 
9*. 70 
99.1« 

103.58 
108.0 1 
112.*7 
116.9? 
121.36 

125.81 
130.25 
13».69 
139.1* 
1*3.58 

1*8.03 
152.*7 
156.9? 
161.36 
165.81 

170.25 
176.69 
179.1* 
183.58 
188.03 

192.*7 
196.92 
201.38 
205.81 
210.25 

21*.69 
219.1* 
223.58 
228.03 
232.67 

236.92 
2*1.36 
2*5.80 
250.25 
256.69 

259.1* 
263.58 
268.03 
2 72.67 
276.92 

281.36 
265.80 
290.25 
29*.69 
299.1« 

303.56 

306.0 1 
312.*7 
Mh.9> 
321.36 

1.00 
1.30 
1.60 
I. 91 
2.21 

2.51 
2.81 
3.12 
3.*2 
3.72 

«.02 
*.33 
*.63 
*.93 
6.23 

S.6» 
5.6* 
6.1* 
6.** 
6.7S 

7.05 
7.35 
7.65 
7.96 
8.26 

8.56 
6.86 
9.17 
9.*7 
9.77 

10.07 
10.38 
10.68 
10.98 
II. 28 

11.58 
11.89 
12.19 
12.*9 
12.79 

13.10 
13.60 
13.70 
16.00 
I*.31 

16.61 
1* .91 
IS.21 
IS.52 
15.82 

16.12 
lb.*2 
16.73 
1 7.03 
17.33 

I 7.63 
17.9* 
18.2* 
16.5* 
16.6« 

19. 16 
19.*5 
19.75 
20.05 
20.36 

20.66 

20.96 
21.26 
21.6« 
21.07 

ll»3üt6.0F65lfr.L8S/CU6|l. 7 1 

Tt MHtN* I 1.61 S.7 

70 00 30 

.08968 

.11671 

.1*386 

.17102 

.19820 

.22639 

.25260 

.27983 

.30708 
.33*3« 
.16162 
.38691 
.«1622 
.««366 
.*7090 

.*982« 

.5296* 

.56303 

.560** 

.«0787 

.«3632 

.«6278 

.69025 

.71775 

.7*626 

.77279 

.60033 

.62790 

.655*7 

.88306 

.91067 

.43830 

.96596 
,99360 

1.02128 

1.0*897 
I.07668 
1.I0*«1 
1.11215 
1.15990 

1.18768 
1.2155 
1.2*33 
1.2711 
1.2989 

I.3266 
1.35*7 
1.3826 
1.M05 
l.*38* 
1,6663 
l .*9*3 
1.6222 
1.6602 
1.5782 

1.6062 
1.63*3 
1.6623 
1.690* 
1.7185 

1.7*66 
1 .77*7 
1.6026 
1.8310 
1.6591 

1,8673 
1.9165 
1.4*37 
I.9714 
2.000. 

*0 

.08776 

.11*36 

.1*096 

.16767 

.19*19 

.2208 I 

.2*7*9 

.27*16 

.3006* 

.3275« 

.35*26 

.38098 

.*0773 

. * 3**9 

.*6126 

.«8809 

.61*86 

.6*167 

.66651 

.59536 

.62222 

.«♦910 

.67599 

.70289 

.72982 

.76675 

.78370 

.81067 

.83766 

.86*65 

.89166 

.91866 

.9*672 

.97278 
,9998* 

1.02693 
1.06*03 
1.0811* 
1.10827 
1.135*1 

1.16267 
1.1897 
1.2169 
1.2**1 
1.2713 

1.2986 
1.3258 
1.3531 
1.3803 
1.6076 

l.*3«9 
I.*622 
1,*896 
1.6169 
l.5**3 

1.5716 
1.5990 
I.«26« 
1.653H 
1.6813 

1.708' 
1.7362 
1.7*36 
1.7911 
1.8186 

1.8*61 
I.8737 
1.9012 
I.9268 
1.9663 

60 

.08606 

.11211 

.13617 

.16*26 
. 19016 

.216»* 

.2*268 

.26831 

.29*86 

.3210? 

.3*719 

.37318 

.34968 

.*207« 

.«620? 

.«76?« 

.50*61 

.53078 

.667«« 

.58 3 35 

,609«« 
.«3599 
.662 3? 
,68H«7 
.7150? 

.7*139 

. 76 7 78 

.79*18 
,62059 
,8*7«? 

.873*5 
,89490 
.92537 
.96286 
.9741* 

1.005«* 
1.03216 
1.05889 
1.085*3 
1.11198 

1.13866 
1.1661 
1.141? 
1.218] 
1.2*50 

1.2716 
1.248? 
1.32*4 
1.351« 
1.378? 

1 .*0*4 
1 .*31* 
1.*58* 
1.*851 
1.5119 

1.5386 
1.665* 
1.54?? 
1.6140 
I.6*58 

I.67?« 
1,649* 
1.72*1 
1.7511 
I . 7800 

1,6059 
1.6J18 
I .6c 0 T 
1 ,6876 
1.41*5 

60 

.08« 14 

.1094» 

.l165U 

.1610' 
,16«65 

« ? 1?26 
.?1786 
.?61*8 
.78411 
.II« 76 

.1*0*0 
•166Q7 
.19175 
.«17«* 
.»»11* 

.«6866 

. *»9*66 

.52032 

.5*50 7 

.57183 

.597«! 

.52334 

.6*914 

.87500 

.70081 

.72665 

.752*4 

.77836 
•80*21 
.83004 

.85598 
,88188 
.40780 
.93172 
.95466 

.98560 
1.01156 
1.03753 
1.06351 
1.08951 

1.11651 
1.1*15 
1.1676 
1,1936 
1.2146 

1.2*57 
1.2718 
1.2974 
1.1?*0 
1.350 I 

1.1762 
I.*023 
l.»?«* 
1.*6*6 
1,«806 

1.5059 
1.6131 
I.5643 
1.5865 
1.61)7 

1.6180 
t.*«*? 
I.«90* 
1.7167 
1.7» lu 

1.784J 
1.7966 
1 » «? 14 
l.8*82 
1.87«? 

.08274 

.10785 
.1329? 
.15801 
.)8310 

• 208211 
.23312 
.256»« 
.28358 
.3087? 

.31388 

.35406 

.38«?3 

.»04*? 

.*3*61 

.«648? 
•«860* 
.61027 
.51662 
.56077 

.58603 

.61130 

.61668 

.6*18« 

.68718 

.712*4 

.7178? 

.76315 

.788*9 

.81386 

.63922 

.86*59 

.88997 

.9153? 

.4*078 

.96619 

.49162 
).01706 
1.0*250 
1.06795 

1.093*2 
1.1189 
1.1*** 
1.1699 
1.195* 

1.2209 
1.2*6» 
1.2720 
1.2975 
1.3231 

1.1*66 
1 . 17*2 
1.3998 
1.»25* 
1.*610 

l. » 7 66 
1.6022 
I.6274 
1 .64.16 
1.6 742 

1 .60*8 
1.6306 
1.6562 
1.68)4 
1.7076 

1.7311 
1.7440 
1.78*7 
1.8104 
I.8362 

.08125 

.1u58* 

.130*4 
• 1550« 

. I 7466 

.20»31 

.22894 

.25360 

.2 7826 

.3o243 

. 32 7«1 

.352 JO 

.37644 

.401 70 
•42b*l 

.*311* 

.»7587 

.50062 

.52537 

.55013 

.57*40 

.54468 

.62«» 7 

.6*927 

.67*08 

•6»684 

. 723 72 

.7*856 

. 7 7 3*0 
•74825 

.62312 

.8*749 

.87286 
,6977h 
.42266 

.4*75* 

.472..8 

.947*0 
1.0223» 
1.0*728 

1.07223 
1.0972 
1.1222 
1.1*71 
1.1721 

1.1971 

1.2221 
1.2*71 

1.2722 

1.2972 

1.3222 
1.3« 71 

l.372 3 
1.147» 

1 .4225 

1 .** 76 
1.4726 
l .*4 7 7 
I.5224 
1.5*80 

1.5731 

1 . ,482 

I.623» 
1.6*84 
i.6/37 

I.6488 

I .'2*0 
I .'*92 
1.77*» 
t./946 

90 

.07977 

.10391 

.12806 

.14222 

. I 7634 

.20086 

.22*75 

.2*84* 

.2711» 

.24735 

.32147 
.3*480 
.371,03 
. 39*27 
.*1842 

.**?76 

.»6704 

.*4132 

.5)561 

.5 3990 

.56*20 

.58861 

.61283 

.61716 

.661*8 

.68582 

.7)017 

.7i*52 

.78889 

.78326 

.8076» 

.61203 

.856*3 

.88083 

.»0525 

.42967 

.96*09 

.47853 
1.00247 
1.027*3 

1.05189 
1.076* 
1.IC0B 
1.1253 
1.1*96 

1 . I 7*3 
1.)986 
1.2233 
1.2*73 
1.272* 

1.2969 

1.121* 
1.1*60 
1.1706 
1.1951 

1.6197 
1 .*«*3 
1 .«689 
l.*»16 
1.6181 

I.8*27 
1.8673 
1.8914 
1.4)66 
1.6*12 

1.6668 
1.6905 
1.7152 
1.7398 
I .76*5 

100 

.0783« 

.10205 

.12576 

.1*4*« 

,17321 

.19695 
,?207u 
.2***5 
.26821 
.24148 

.31575 

. 1345 3 

. 38 3 32 

. 38 7 1 2 

.»1042 

.43*73 

.*5855 

.*8236 
,5062 t 
.53005 

.55390 

.57775 

.60161 

.625*4 

.6*936 

.6732« 

.69713 

.72103 

.7**93 

.7668» 

.79276 
,81669 
.8*062 
.66*56 
.68851 

.912*6 

.936*2 

.96034 

.98*16 
1.0083« 

1.03233 
1.0583 
1.0803 
1.10*3 
1.1283 

1.152* 
1.176* 
1.200* 
1.22*5 
1.2*85 

1.2726 
1.2966 
1.320? 
i.3**e 
1.3684 

1.3929 
1.6)70 
1.4*11 
|.«652 
I.»89* 

1.5135 
1.5376 
1.561' 
1.5854 
1.6100 

1.63*2 
1.6583 
1.6825 

1.706? 
1.7308 

110 

.07696 

.10025 

.1235* 
,1*684 
.17015 

.141*7 

.21679 

.2*012 

.26 3*5 

.28680 

.3101* 

.33150 

.35686 

.38023 

.*0 160 

,*2898 
.*501? 
.*717« 
.*971« 
.52057 

.5*398 

.567*0 

.59082 

.61*25 

.63769 

.66113 

.68*58 

.7080* 

.73150 

.75*9? 

.778*5 

.8019? 

.825*1 

.8**90 

.872*0 

.89591 

.919»? 

.9*29* 

.966*6 

.98999 

1.01352 
1.0371 
1.0606 
1.08»? 
1,1077 

1.1313 
1.15*4 
1.178* 
1.2020 
1.2256 

1.2*9? 
1.2728 
1.296* 
1.3200 
1.3*36 

1.3673 
1.3969 
l.*!»5 
1.*38 I 
1.*618 

1.*85* 
1.5091 
1.5328 
1.556» 
1.5801 

1.6038 
I.6275 
1.661? 
1.67*8 
I.6985 

120 

.075*1 

.098*1 

.121*0 

.1**10 

.16720 

.1901 I 

.2130? 

.2354* 

.258«• 

.26180 

. 30*7 3 

.327*7 

.350*2 

. 37 158 

. 34, «3 

.»I960 

.**2*7 

.465*5 
• *68« 3 
.511*1 

.53**1 

.557*0 

.580*1 

.603*2 

.626*3 

.6*9*5 

.672*8 

.69551 

.7185» 

.7*159 

.76*63 

.78769 

.8107« 
,83381 
.85687 

.87995 

.90302 

.92611 
•969?0 
.97230 

.9*53« 
1.0185 
1.0*16 
1.06*7 
1.0878 

1.1110 
1.13*1 
1.157? 
1.180* 
1.2035 

1.2267 
1.2*98 
1.2730 
1.2962 
1.3143 

1.3*25 
1.3657 
1.3884 
1.6121 
I.*353 

1.*585 
1,*8I 7 
1.50*4 
1.5281 
1.5513 

1.57*5 
1.5977 
1.6210 
1.6*»? 
1.6675 

Tun 325.80 22.17 

710 330.28 22.»7 
72fl 3 34.64 22. 77 

73« J14.I* 23.08 
7*0 3*3.58 ?3.3H 

? .028* 1 .98 34 
2.0567 2.0115 
2.0850 2.0341 
2.1133 2.0667 
2.1*16 2,09** 

1.9*1« 1.9004 

1,468* 1.4272 
1.44«» 1.4535 

2.U2?« 1,4745 
2.0*9* 2.0063 

1.6620 1.82*8 

1.8877 1.8500 
1.4135 1.6752 

1.4343 1.4006 
1.4651 1.4257 

1.7892 1.7550 
1.81)9 1.7792 
1.8386 1.803* 
1.8633 1.8276 
1.8880 1.8518 

1.7223 1.6907 
1.7*60 1.7U0 
1.7697 1.7372 
1.793* 1.7605 
1.8171 1.7837 

7511 3*8.0 3 23.68 
760 3«2,* 7 23.46 
770 356.41 2*.24 
780 361.36 ?»,54 
790 365.80 2*.84 

? ,1700 2.1220 
2.1483 2.1*97 
2.7267 2.177* 
2.255) 2.2051 
2.2635 2.2328 

2.07«» 2.0327 
2.101* 2.0541 
2.130« 2.0855 
2.157« 2.1114 
2.184« 2.138* 

1.9909 1.9510 
2.0167 1.4'62 
2.0*26 c.ol)15 
2.068» 2.0268 
2.09*2 2.0529 

1.9127 1.8760 
1.437« 1.9003 
1.9622 1.92*6 
1.9869 1.9*87 
2.0116 1.9724 

1.8*09 1.8070 
1.86*6 1.8103 
1,9883 1,8516 
1.9121 1.8768 
1.9158 1.9801 

130 

.07*3* 

.0966« 

.1193« 

.1*16» 

.16*15 

.211¾ 

.PTbVr 

.3220¾ 

.34*00 
• 36 M 6 
.30¾ T1 

•41228 
•434BS 
.45742 
•48000 
.50258 

.52517 

.5*777 

.57036 

.59247 

.61557 

.61819 

.66080 

.663«? 

.70605 

.72868 

.75131 

.77395 

.79660 

.81925 

.8*190 

.86*56 

.88722 

.«0489 

.93256 

.9552» 

.97792 
1.0006 
1.0231 
1.0*60 
1.0607 

1.091« 

1.11*1 
1.1368 
1.1595 
1.1822 

1.2050 
1.2277 
1.250* 
1.273? 
1.2454 

1.3187 

1.1*1* 
1.16*2 
1.1869 
I.*097 

I,*32« 
1.6562 
1.6780 
1.5008 
1.5236 

1.5*63 
1.5641 
1.5919 
1.61*7 
1.6375 

1.6603 
1.6831 
1.7060 
1.7288 
1.7516 

1.77** 
1.T972 
1.8201 
1.8*2« 
I.8858 

i 



T-9 DENSITY 

PRESSURI 
RSI* AIM 

OCRlM 
M 

((0 
IIS 
*20 
«10 
«*0 

ISO 
11*0 
«70 
«00 
«90 

900 
«10 
920 
910 
9*0 

9SH 

9*0 
970 
9*0 

990 

1000 

loSo 
1100 
11SO 
1<>00 

12S0 

1)00 
l )50 
1*00 
I «S(l 

1S00 

170.2S 
174.19 
179.14 
1S1.S« 
1««.0) 

192.47 
196.91 
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7S.I9 
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27.01 
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2.797) 
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2.4051 
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3.6870 
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2.2*00 
2.26*3 
2.2986 
2.)129 
2.3)72 

2.3616 
2.)859 
2.4102 
2.*3*6 
2.*589 

2.*83) 

2.6052 
2.7272 
2.949) 
2.9716 

).0940 
).2195 
).3)91 
).6619 
).5147 

).7077 

110 

1.9596 
1.9*)« 
2.0071 
2.0)09 
2.05*7 

2.0795 
2.102) 
2.1240 
2.1*98 
2.17)6 

2.197* 
2.221) 
2.2*51 
2.2*9« 
2.2927 

2.3166 
2.3*0* 
2»36*2 
2.)981 
2.»11« 

2.4)58 
2.5552 
2.67*6 
2.79*2 
2.91)9 

).0))7 
).15)5 
).27)5 
).)9)6 
).51)1 

1.6)41 

OXYGEN 

120 1)9 

1.92)6 I.HI6 
1.9467 1,9114 
1.9700 1.9)4) 
1.991) 1.9572 
2.916» 1.9109 

2.9)99 2.9029 
2.0632 2.0257 
2.0966 2.0696 
2.1099 2.9715 
2.131? 2.996» 

2.1566 2.117? 
2.179« 2.1*01 
2.203? 2.1630 
2.2206 2.195« 
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3.6655 
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5.39)0 
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5.2591 

2.8190 
).)969 
).9760 
*.556? 
5.1*09 
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).3249 
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4.4586 
5.028« 
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6.)859 
6.9225 
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3.7)50 
6.2775 
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3.5923 
6.1117 
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7.1*51 
7.85)2 
8.5667 
9.2)88 

6.312* 
».«7«) 
7,6)96 
8.1876 
8.9777 

6.15*2 
6.7959 

7.6*0* 
«.0«70 
8.715? 

6.00)8 
6.6265 
7.281» 
7.6780 
8,5056 

5.8619 
6.*670 
7.0737 
7.6817 
«.290» 

3.1278 
0,)165 
6.906» 
7.4972 
8.0882 
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6.1742 
4.7485 
7.)2)2 
7.8980 

5.4805 
6.0)96 
4.5992 
7.1590 
7.7187 

5.)48) 
5.4119 
4.4578 
7.99)7 
7.5493 
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5.7897 
4.)224 
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7.)975 
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9.97)9 
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1700 115.40 
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9.0*59 8.8)57 
9.6180 9.)923 

10.118» 9.9*70 
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8.8860 7.9187 
8.9)78 9.4*87 
9.17*8 8.9770 
9.72*0 9.50)5 

10.2580 10.9278 

7.7518 
8.2898 
9.7843 
9.2978 
9.9998 

2000 136.09 
2100 1*2.90 
2200 1*4.70 
2)00 156.51 
2*00 16).31 

1).405 
16.091 
16.771 
15.660 
10.11» 

12.9»* 
13.65* 
1*.)10 
I*.4*1 
15.60* 

12.616 
13.261 
1).687 
16.516 
16.119 

12.257 

12.87* 
13,«9» 
14.699 
I*.»97 

11.9?« 
12,621 
D.ll* 
13.701 
1*.287 
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1).)19 
13.906 
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11.89* 
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12,998 
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12.1*0 
12.679 
1).216 
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11.126 
11.865 
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11.0*8 
11.59* 
12.994 
12.44» 
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19.826 
11. )24 
11.824 
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16.775 
17.627 
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19.705 
10.))0 
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16.87» 
17.497 

18.111 
18.717 

15.766 

16,)66 
16.96« 
17.566 
18.16? 

16.296 

IS.886 
16.»70 
17.0*7 
17.618 
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16.046 
16.667 
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1(.467 
16.021 
lS.97* 

16.119 
16.617 

I * .094 
16.635 
15.171 
16.701 
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11.74» 
14.272 
16.796 
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16.821 

)).420 
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20.351 
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18,207 
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19.26* 
19.781 
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11.116 
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11.760 
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17.80» 
18.207 

16.915 
16.623 
16.906 
17.381 
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14.589 
17.439 
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22.12* 
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21.56* 

22.008 
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23.JO) 
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22.7*7 
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21.397 
21.81« 
22.22* 
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21.72? 
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28.826 28.00) 
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21.806 

26.217 
26.622 
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24.133 
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23.807 
24.189 
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22.119 21.63* 
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23.279 22,775 
23.655 23.1*5 
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1/9.1» 
183.58 
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•u*3)1 .0**24 
.«*210 .0*3*3 
•«*142 .0*20? 
•«*077 .0.)04 

.«*«06 .0.11? 

.01414 .0*0*2 

.03074 .014/0 

.0101» .«<411 

.01/46 .0105? 

.03/01 .01/45 

•3*260 .1*91* 
.30077 .16893 
.2478* .2*2*8 
.22*28 .22905 
.19865 .28115 

.1785* .182** 
• 1*19* .1*556 
.1*618 .15151 
.13*55 .119*8 
.124*1 .1295* 

.11*81 .128*1 

.11055 .11118 

.10197 .199*7 

.89815 .16651 

.89297 .9952* 

.09812 .6965« 

.66*15 .68*2* 

.09037 .68237 

.8789« .97997 

.07381 .675*7 

.87895 .87275 

.80911 .87687 

.0*492 .08780 

.003*9 .00532 

.0*103 .80121 

.84973 .00125 

.04790 .059*3 

.04*31 .057/» 
,050/7 .84610 
.04333 .•5**6 

.84199 .0533« 
•0407? .0520« 
.0*453 .05078 
.0*9*2 .8*901 
.0*737 .0*644 

.0*037 .0*/41 

.0*5*« .0*046 
•0**55 .0*504 
.0*3/1 ,0*«/4 
.0*241 .00190 

.0*210 ,0*31» 

.0*1«* .0*?»* 

.0*075 .0*173 

.0*010 ,««100 

.019*8 .0*0*2 

.01888 .0398« 

.176*0 .Ml** 

.111*7 .11519 

.2977* .271** 

.2117* .21(58 

.287*1 .211** 

.IMIS .15*21 

.1*515 .17272 

.154(5 .15(1* 

.1*27( .1*5(7 

.lit** .1151* 

.12155 .12(25 

.11577 .IKK 

.15((1 .111»* 

.182(( .1(522 

.5970( .(9972 

.•92*9 .95*79 

.(((29 .99(15 

.((«IS .(Mil 

.(((77 .0(287 

.87751 .(791* 

.97*52 .(7*29 

.07177 .8710( 

.6*925 .(7(98 

.«•*«2 .86141 

.8**7* .t**]l 

•6*275 ••*»?* 
.••••« •0*215 
.0591« .«*(47 
.85751 .05*91 
.05602 .857!» 

.85**8 .05598 

.05127 .05*51 

.05201 .05324 

.040*1 .852#« 

.0*972 .05889 

.«»•or .«««»i 

.0*708 .80(74 

.0*673 .0*78? 

.0*48» .8*691 

.0*48« .0*08» 

.«»«19 .0*5?1 

.0»]«] .6«»»? 

.0*270 .8*167 

.««?«« .6*240 

.8*11* .8*227 

.0*071 .8*1*2 

no 

.52*«« 

.52110 

.5189( 

.51095 

.5(505 

.«9926 

.*91*5 

.*••11 

.»•274 

.*77*7 

.*7231 

.«6720 
•4023? 
.»57*0 
.*5271 

.»4809 

.*«15« 

.*3906 

.»3*71 

.*36*2 

.»262? 

.*6*17 
• 1M27 
.37170 
.15849 

.M2«* 

.129*8 

.117*5 

.1M2* 

.29582 

• 2M67 

.19187 

.12518 

.27(17 

.2*121 
,219(( 

.1***9 

.17*27 

.1*1«* 

.14(95 

.11(25 

.129(( 

•12(99 
.UK* 
.1(755 
.18195 

.85*92 

.99219 
• 9M29 
.(845* 
.6811* 
.67860 
.67518 
.6725* 
.67816 
.86765 

.6*575 

.8*180 

.86196 

.66028 

.05809 

.85720 

.05579 
•65**6 
.85123 
.05200 

.05095 

.0*940 

.*•841 

.8*747 

.0*708 

•6**27 
.0*5*7 
.•«««« 
.*«191 
.8*321 

.8*25* 



\ 

OXYGEN T-12 

01Tt>£M OITutN 

«■Rcssunc 
l»SU 10 so ro 4« nu iio -'S!» 10 SO 

lE“’'?“»)»1! 
'» Ol) 111) 

U.TO 
10.00 
SO.00 

100.00 

100.2* 
100.11 
ios.»! 
ios.»» 

110.02 
no.so 
110.13 
100.01 

us.oi 
II*.«0 
II*.1* 
11*.30 

11«.»I 
110.lu 
11«.10 
1t«.»J 

121.01 
121.10 
123.sr 
129.2* 

120.22 
128.12 
120.00 
121.0» 

1«. '0 
1C.on 
SO.OO 

100.1)0 

.¡SOS 

.ISO» 

. Î SS 1 

. llS8 

.IS*» 

.10*» 

. LS*0 

. is*l 

. tsl2 

.ISU 
• ISM 
.ISÍ* 

. n )® 

.isli 

.mi 

.is)'. 

.1081 

.1081 

. 1**2 

. r>» > 

208.80 
100.00 
*o*.oo 
soo.oo 

looo.oo 

10*.o 
101.1 
102.8 
102.0 
«r.s 

IDW.l 
108.9 
10 1.* 
100.S 
102>* 

111.0 
112.8 
112.1 
111.1 
lvl.0 

118.1 
111.* 
118.1 
110.0 
112.S 

122.0 

121.» 
121.1 
120.0 
111.* 

121.1 
120.5 
I 2S.» 
12S.1 
i 22.2 

200.00 . IS 12 .1*1» . t » 1 I .1*81 .1880 

900.00 
*00.00 
soo.oo 

1000.00 

.15/5 

.151» 

.1589 
• 1*00 

.15’* 

.15*1 

. |5 »* 

.1*01) 

. 158., 

.1589 

.1588 

.1*00 

.1:8* 

.188/ 

. 1 *8» 

.1002 

. 1888 
• l=»0 
. 15»2 
.100 9 

2888.00 
1888.00 
4888.08 
S888.80 

8«.7 9S.S 
82.« 88.« 
18.» 85.2 
IS.2 81.0 

1(11.2 100.7 
«s.s ions 
»1.8 «8,1 
88.« »S.1 

111.8 110.8 
100.» 111.« 
101.9 109.0 
101.1 107.1 

2000.00 .11 .1» .11 
1000.00 .1» .1» .1“ 
«000.00 
5000.00 

.in 

.1' 
.1» 
.1'' 

0«1Jts 
EMi»0PY.8tU2wB f 

mcssumi 
8118 10 58 

TElWEKOIUXt 
78 90 110 118 

rtnoE s 
CCNt »C1I»11».BTU/St5 It f 

1..(,1./1*!.» TobtE EstHi at .0080018) 

OOtSSUOf 
*51» 30 SO 

«••'CBiTUBt 
70 90 110 

10.78 
38.88 
50.00 

188.88 

1.S18S 
1.»88* 
l.ooll 
1.1900 

1»5192 
1.0891 
1.4*99 
1.0055 

1.527» 
1.4970 
1.0581 
1.41*1 

1.SISe 
1.505/ 
I.OOO* 
1.0222 

1.5017 
1.511» 
!.»/»» 
1.0307 

1.5512 
1.5212 
1.0828 
1.0178 

1*. 78 
18.80 
58.88 

100.08 

1.918 
3.91 
1.9« 
3.»7 

«.»09 
0.00 
0.8» 
*.12 

*.21* 
*.22 
*•23 
«.20 

0.151 
*.10 
».31 
0.»8 

*.•8] 
*.»« 
0.58 
*.51 

208.88 
188.88 
088.88 
188.88 

1888.88 

1.1100 
1.3137 
1.1128 
1.2918 
1.2152 

1.1010 
1.1*28 
1.1220 
1.1812 
1.2051 

1.1721 
1.3510 
1.1189 
1.3182 
l.25*9 

I •1885 
1.159« 
1.119* 
1.1188 
1.20*0 

1.1880 
1.1081 
1.1*7» 
1.1271 
1.2727 

1.1901 
1.1759 
1.1555 
1.1158 
1.2818 

280.08 *.01 
380.88 *.8« 
«88.00 «.15 
580.88 «.21 

1888.00 ».5* 

*•17 *.12 
*.21 *.17 
*.29 ».*1 
*.35 *.»8 
*.»» *.79 

*.»5 *.58 
0.50 *.03 
0.50 0.08 
».»1 *.13 
».89 ».9» 

2888.88 
1888.88 
»888.88 
5888.88 

1.182 
1.1*2 
1.119 
1.098 

1.19» 
1.155 
1.112 
l.lll 

1.285 
1.107 
1.1 »5 
1.12* 

1.215 
1.170 
1.155 
1.130 

1.22» 
1.188 
l.!8* 
1.1*7 

1.211 
1.198 
1.17* 
1.157 

2008.88 
3888.88 
•880.88 
5808.88 

5.39 
0.15 
7.17 
8. )7 

S.*2 
0.29 
7.23 
8.11 

5.*« 
0.20 
7.10 
8.08 

5.53 
0.25 
7.08 
7.81 

5.0« 
0.2» 
7.83 
7.7« 

oiroON 
CX.BTU/LB f 

0»T»£N 
«»»•(OK S (JOBEO 

PBCSSUBE 
OSIâ 30 

ICOOEBOTUMt 
50 78 9« II» 1 10 

OBtssuet 
OS I 0 30 

TE"OCH*TUME 
SO 70 98 11« 

10.78 
18.80 
58.80 

100.00 

.2189 

.219« 

.2281 

.2217 

.2192 

.2197 

.22"! 

.221- 

.2195 

.2199 

.2205 

.2218 

.219» 

.2283 

.2288 

.222» 

.228* 

.220 7 

.2212 

.2221 

.2288 

.2212 

.2210 

.2220 

l*.7o .no .112 

10.00 .12 .11 
50.00 .12 .11 

100.00 .12 .12 

.110 .108 .197 

.71 .11 .71 

.71 .7) .71 

.7| .71 .71 

200.80 
188.88 
«80.80 
580.80 

1008.00 

.2251 

.2287 

.2122 

.2351 

.25*3 

.22** 

.22*0 

.2111 

.21*2 

.25*0 

• 22*0 
.221» 
.2301 
• 2111 
.2*1» 

.22*0 

.2271 

.2291 

.2123 

.2*5* 

.22*0 

.2209 

.2291 

.2310 

.2*3* 

.22*1 

.220« 

.22»« 

.2312 

.2*1« 

2» 0 • :)0 .11 .12 .12 .12 .12 
)00.00 . 1* .11 
400.00 .1» • ’* 
500.00 .15 .1» 

1000.00 .18 .11 

.12 

.11 

.1* 

• í¿ 
.71 
.71 
.7¾ 

.7* 

.7¿ 

.71 

./¾ 

¿000.00 
3000.00 
•ooo.oo 
*000.QC 

.?* 

.13 

.11 
• 31 
.31 

• 10 
.31 .30 

.?/ 

.2* 

¿mo.oo 
3000.00 
•UUO.OO 
-scuu.oo 

o*e 
.97 
.98 

.85 

.9? 

.93 

.8¾ 

.89 

.91 

.81 

.0¾ 

.89 

.90 

• 99 
• 99 

l id 

.1-59¾ 

.1599 

. :v*e 

.158« 

.1592 

.1^90 

. '**09 

.19 

.17 

130 

• •Oil 
• .62 
4.63 
4.6* 

4.70 
4.7$ 
• •90 
4.85 
5.10 

5.67 
6.27 
6.98 
7.70 

130 

. /0/ 

.71 

./1 

./1 

./1 

. /2 

.7? 

./3 

. /5 

./9 

.86 

.85 



T-13 

c»/c« 

^Slâ 

u.*e 

30.90 
^0.00 

100.90 

?oo.ua 

300.1*0 
400.00 
^00.00 

1069.00 

¿000.00 

3030.00 
9000.00 
§000.03 

rt“*»ç*âru*fc 
?0 *4 30 

1 • J’*» 

1.902 
I .90¾ 
l «9 1 4 

1*93« 

1.9*1 
W97« 
1.90« 
1 

1.7 
1.9 

SO 

1.3««« 

1.990 
1.993 

ï.*11 

1.9?* 

Í .*♦§ 
1 .9^? 
I *9 »» 

1 .§49 

1.7 
1.7 

1.IS7 
A. IS* 
1.4ÛC 
1.44* 

1.4¿4 

1 .93* 
1 ■ 4§4 
1.470 
1 .*9® 

1.4 
1.7 

l.iSS 

l.iS' 

1.90« 
1.4Q/ 

U«2i* 

1.934 
t .949 
1.441 

i-SJl 

1.4 
1.7 

119 

1. J«*4 

1.ÍS4 
. . J*pJ 
1.994 

I .417 

1.4*4 
I .944- 
i.4%4 
1.S19 

1.6 
1.7 

1 30 

1.3*3 
:.3^s 
1.3S7 
.402 

1.414 

i.42§ 

1.4 je 

1.449 

1 .Set 

1.4 
1.7 

PB€SS<*»€ 

*$U 

14.70 
30.00 
§0.00 

100.00 

200.00 

300.00 
400.00 
§00.00 

1000.00 

2000.00 
3000.00 
9000.00 
§000.00 

Oirtacm 
OlSCOMTt.t*/»? 

urne €•.»!»* ,T .»»»,1^,» 

T€*^C«íOfu«íC 
7« 90 ||g 30 

1.201 

1.2« 
1.20 
1.29 

1.30 
1.31 
1.32 
1.3* 
1.90 

1.43 
1.00 
2.17 
2.97 

§0 

1.32? 
1.32 
1.33 
1.33 

1.39 
1.3S 
1.34 
1.37 
1.93 

1.43 
1.04 
2.12 
2.39 

1.349 
1.37 
1.37 
1.37 

1.30 
1.39 
1.90 
1.41 
1.44 

1.4$ 
l.OS 
2.09 
2.33 

1.404 
1.91 
1.91 
1.94 

1.92 
1.93 
1.94 
1.4¾ 
1 .§0 

1.04 
l.OS 
2.07 
2.311 

1.440 
1.44 

1.44 
1.4* 

1.44 
1.44 

1.47 
1.40 
? .§4 

1.44 
1.04 
2.04 
2.27 

130 

1.402 
1.40 
1.44 
1.49 

1.50 
1.51 
1.51 
1.52 
1.S7 

1.72 
1.00 
2.07 
2.24 

04V41* 
S04IC *ci.ocn* M/sfc 

fr>®fcSSU*iC 
PSU 

14.70 
30.00 
§0.00 

160.09 

200.O0 
•01.00 

406.00 
§00.00 

1000.00 

¿099.09 

lObO.09 
4000.00 

SOJ0.09 

Tf^fHâîu** 

7® 90 HO 
30 

U31 
1931 
¡931 
1931 

1031 
1031 
10 *1 
1931 
1 J4U 

1062 

§0 

USl 

10§t 
tost 
tost 

10¾^ 

HfSf 
¡0§í 
10 §4 
106S 

toa- 

1071 
1971 
1072 

1072 

10 73 
l»7e 
lö 
1077 

tC4e 

»11« 

10*2 

10*2 
10*2 
10*3 

10*4 

10*4 

1 O'* 7 
10*9 
1111 

1131 

111! 

.Ill 
1112 
1113 

1114 
11*4 
1 W* 
1120 
l til 

11*2 

130 

1130 
1130 
1131 
1132 

1134 

1134 
1134 
1140 
nss 

120s 



DENSITY T-14 

HELIUM 
0€»T» >■<( 

'T »ílâ 

* U.T« t.jj 
I« H.l* l.i* 
Í» *».•>» t.*« 
J» «.#1 l.*| 
*« ».•» 

»1 *«.»? Í.S1 
•fl *1.1» i.»l 

*S.*I J.li 
•* ->a.í» i.*i 
•i »*.t* i.n 

»■•.i» ».D* 

*1.** *.J3 
*».«J ».*} 
»?.** ».«J 
r».*> ».Î1 

tt« »WJ» 3.S» 
1*1 4«.*1 
I'll »II.fS *.i. 
I»» *».1« ».*« 
I»» **.i* *.'î 

?*S 1.(1¾ 
H* IM.tl 1.1¾ 
a* i li.«’ r.*s 
fin u*.*i ?.»* 
ï*® 111.3* *.l* 

i*fl 11¾.»1 *.S* 
Í** U«.l* s.** 
I'® II*.** ».17 
¿•1 13«.I* *.*? 
1*1 U}.«» ».77 

3*« >*•.«} I*.«7 
31» 1*1.*' I».J* 
U® I«.»* 
33» 1*1.3* 1«.** 
3*» I*».»I 11.1» 

W® l'».l* il.«« 
1*« 17».*» II.»« 
J»® I'*,I* ll.l* 
3»« 1*3.M 11.** 
3«* IM.t] ll.F* 

*«t l«l.*7 13.1# 
*»* 1«*.*1 (3..® 
•1® »»1.3* 13.7® 
*3« »tiS.tl I*.#« 
**» 1I®.1* l*.Ji 

• M It*.*« 1*.*| 
«** 11*.I« t*.«l 
• »• 113.5» 1».H 
*•# 11®.31 is.51 
*»» 131.»7 IS.»} 

5«« 13*.«1 I*.U 
51® 1*1.3* i*.*i 
51» 1.5.*» [*,73 
S3» 15».15 17.«3 
5*il 15* .»* I7.J3 

55» 15*.1* 17.*3 
5*« 1*3.5« l’.»* 
»7(1 1...43 !».l* 
5*» 17».*7 I#.5* 
5*» 17*.*1 IS.** 

*3® 1.1.35 :». 5 
»13 1*5.*® I®.*5 
»1» 1.).15 1..75 
*3'* 1..,*« 1#.»5 
**» !**.!* 1«.3* 

*50 7)3.5« I®.*» 
*•» 3®..»1 1»..* 
*'0 311.*7 11.1* 

31.,.1 11.5* 
*«» 311.3* II.*7 

7«» 315.»» 11.17 
71 » 13).15 11.* 7 
»ill 33*.«. 11.77 
73» 33..1* 13.0* 
7*0 3*3.5* 13.3* 

75® 3*».01 7 J •». 
7*0 351.»7 13..* 
77» 3**..1 ?*.». 
7)» 3*1.3* 1*.5* 
7*0 3*5.*» 1*.*+ 

I«; 
11» 
Hr 
13« 
l.i) 

It *3 
3® »• 

.•III* .(1457 

.»1*57 .«1*1# 
•Í17.5 .#175. 
.01133 .310.» 
.»1*71 .«1*11 

.®»*J. .01751 

.311*» . 0 10» > 

.03*»* .03*1* 

.01*11 .»>7*5 

.3*15* .»*»75 

.J**«5 .3**3* 

.»»»11 .»*f|* 
*»51*. .#59»* 
.155** . 153*** 
.®5*»3 .»*71* 

.»*1»« .3505» 

.3*51* .3*3** 

.3*)5i .0*71» 

.»’I». .»7®** 

.«7515 .J»}** 

.|7*«l .47705 

.1*1*7 .J*o )• 

.)5533 .®*3*1 

.0**«* . o***l 
•3*1*5 .3*111 

.»«5*0 .*"»15» 

.»*)?• .1**1« 

.1*111 .1*®»* 

. !®5»» . 1033« 

.11))1 .[«5*5 

.mi* .10..3 

.11551 .11321 

. l IMS .11*50 

.11111 .11.7) 

.115*5 .113»* 

•11*'» .11*33 
. I 311* .11**1 
.1355) .111®. 
. 1 3).3 .13*17 
.1*117 .13*»« 

.1*5*1 .|*17| 

.1*)** .1*5«« 

.1512* ,i».l* 
• 155*1 .15153 
. 15**S . 155#) 

.1*22« .15*47 
•1*5*2 .1*23* 
. !*)»5 .1555« 
•1712« .15))7 
• 175*2 . I '21 3 

.17#** .175*0 

.1)227 .17«*« 

.1*5*» .1*1*2 

.1))5) . ! *51 ) 

.|.12s .l«*** 

•I.557 .1.17» 
.t »#.» .1«««« 
.2012« .t*)21 
.1*55» .10!»' 
•?)*»» .20*'2 

.2121* .207+» 

.31550 .21123 

.31,*1 .21»*» 

.2221» .2177) 

.215*» .)?*«« 

.22*75 .22*2) 

.2320 ' .22'»* 

.2)5 V .21» '2 

.f3*l3 .il)»' 

.3*100 .21721 

.2*531 .2*0*5 

.2**51 .2*37+ 

.751+2 .2*5+* 

.75522 .3541* 

.25)5 3 .753*7 

.251)3 .255*5 

.2*513 .25.*» 

.25**3 .1511) 

.I'l') .05*37 

.2 750 3 .25+)1 

*« *0 

.*1)7« ,*11,« 

.)1+.4 .>IJ»j 

.»173* .+15.2 

.»IO*. M)2)1) 

.3237* .1712« 

.02«»* .115*7 

.43)2» . <2'*55 
•333*7 .»32+j 
. 3 3« * • . D J* .11 
. ) )++5 . ,} 3.1 + 

.0+31. .'.I)« 
,0*«*» .l»55* 
.0»+*' .1**72 
. »52 * 1 . *51 *+ 

.15*»* .)551,7 

.)5+1. •15.2* 

.0*2*1 .351*1 
•0*5*5 .'»+,* 
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4.0049 

S.69¿6 

‘.5563 
5. ©?©l 
6. ?699 
4.6470 

¿000.09 
3666.66 
©666.66 
6009.00 

©•¿701 
♦.C394 
3.6960 
3.70¿© 

©•3¿A0 

©.0693 
3.9©S0 
i.#3>7 

♦•3079 
©.137* 
3.993? 
3.0609 

©•©141 

©.103© 
4.0395 
3.9? 7? 

4.450© 

©.?¿§¿ 
©•0041 
J.9/19 

4.5016 

*.¿71¿ 
*.1?7? 
* • 0 1 51 

hClIum 
T>«fNM4C CO©UnCT l9lTy«oTu/StC M f 

»•©JLÍI^L» TOBcí fc©l0T «? .0U0U10O) 

»•»ÍS509E 
PSlá JO 50 

TC**PCNafu*t 
70 90 110 130 

1©.70 ¿.¿6 
30.00 ¿.¿7 
60.Of ?.¿7 

loo.oo ¿.¿e 

¿«3¿ 
¿*3¿ 
¿.3? 
¿«33 

¿•36 
¿•36 
¿•36 
¿•39 

?.©3 
?.©3 
? .44 

?.©© 

¿.*9 ¿>.54 

¿•©9 ¿.64 
¿«49 ?.54 

¿.50 5.55 

¿00.00 ¿.¿9 
300.00 ¿.30 
400.00 ¿.31 
500.00 ¿.33 

1009.00 ?.39 

¿•3© ¿«40 

¿.36 ¿.4| 

¿.37 ¿.*3 
?.36 ¿•*© 

?.©6 ?.S0 

?.©5 
?.©7 
?.©0 
?.©9 

? .55 

¿•51 
?.5¿ 
¿.53 
¿.55 
¿•61 

?.56 
?.57 
?.59 
?.60 
¿•66 

¿000.00 ¿.43 
3009.00 
4000.00 
5000.00 

¿.*9 ¿.55 ?.6W ¿•60 ?.»1 

HTtlliM 
C®*6?U/L6 7 "•f L l'-** 

■»©ânoTt 

**»£ S6íJ4£ 

►SU JO 60 
riw^CBAVjlMi 
70 ©U 11« i ►61© 19 

If 
fr* 

-fc-âï 

14.»0 

30.öC 
60.00 

IwO.OO 

l.¿4¿0 

1.¿©¿I 
i.¿©¿I 
1.?4¿J 

1.¿*5C 

1.¿©¿I 
1.?©¿I 
1.?©5J 

1 « ¿44t J 

I •¿ 4¿i 
Í.»4¿1 
l.¿4¿? 

1.¿4?W 

1.¿4íI 
1.?4¿1 

1.¿*¿í 

1.¿*?0 

I.¿*¿1 
1.¿4¿I 

I.¿*¿» 

I.¿4¿* 

1•¿4¿I 
I •¿4 ¿i 
I •¿4¿? 

14 • 7*J .©9 

J0.1i) .©9 
so.»»* .59 

110.00 .©9 

©■* •©■# . »s ■* 
¢9 
©9 .c • .*i * 

¿00.00 1 
300.99 1 
©00.90 1 

* 0 ) • 0 0 1 
1009.00 1 

• ¿*¿© i *¿* *»6 
.¿©¿0 ¿.?*>H 
•¿©31 l.?**0 
.¿•34 1.2*)3 
.?*©« l.¿**6 

l.¿*¿r 1.¿*¿5 

l.¿©¿/ i.¿4?/ 
l*?*3u l.¿*¿9 
1.¿©3« 1.¿4JI 
1.¿444 I.¿44 J 

U¿©¿4 l.¿%¿* 

1•¿*¿6 l.¿*¿© 
I.¿4¿9 |.¿4¿© 

1.¿©JI l.?*J0 
l.¿44| 1.5440 

¿O09.O9 

4o;* .00' 
5000.00 

l.¿4©9 

l.?©9J 
l.?509 
!.¿6¿7 

l.¿4«»© 

1 .¿4-»7 

i. ¿5 © 
1.¿694 

l.¿4t* 

I.¿405 
1.'SOJ 
1•¿6¿i 

1.¿*©I 
I. ¿*0<f 
l.¿50« 
1 • ¿5 1 ï* 

l.¿469 

1.¿4©« 
l.?497 

1.¿51S 

I•¿45© 

I.¿*7/ 

1.¿4*4 

I.¿61¿ 

(900.00 
«oo.ttfini 
«co.oo 
600.00 

1000.90 

¿«O3.0O 
j&oo.oo 
*030.09 
5090.00 

.6« 

.©7 

b" 

* •* 
t / 

• ©‘ 

.0* 



T-19 

P»tS5U«C 
PSlâ 

U.TO 

iD.OO 
5D.0G 

100.00 

?00.00 

300.00 
%00*00 
SC 0•00 

ie*c.c3 

¿OCCi.OO 
3ocio.ce 
4000.00 
5000.00 

POfSSOttf 

PSU 

14.70 
30.00 
50.00 

100.00 

?90.00 

300*00 
400*00 
500*00 

1009*00 

2000*00 
3030.00 
4000.00 
5000.00 

POISSUOt 

PSU 

14.70 
30.00 
50.00 

100.00 

¿00.00 

300.00 
•^0.00 
500.00 

1 o 0 o • o » 

¿310.JU 

ICcO.uO 
«0UC.00 
50^0.00 

hFllo» 
CP/C¥ 

30 50 

1.505 1.005 
1.005 1.005 
1.005 1.005 
1.005 1.005 

1.600 1.66*> 
1.000 1.66* 
1.667 1.067 
1.007 1.66’ 
1.6e9 1.004 

1.671 1.6M 
1.074 1.67¾ 
1.076 1.6?6 
1.670 1.67« 

ÎE"»’f*0T U*i 

70 90 

1.665 1.069 
1.665 1.665 
1.665 1.065 
1.665 1.065 

1.666 ).066 

1*666 1.666 
1.660 1.666 
1.657 1.067 
1*600 1.066 

1.671 1.670 
1.674 1.673 
1.076 1.675 
1.676 1.6/7 

11U 130 

1.605 1.609 
1.665 1.665 
1.665 1.665 
1.665 1.665 

1.66b 1.606 

1.666 1.666 
1.606 1.666 
1.006 ).666 
í.roó 1.66m 

1.6/0 1.670 
1.6 7 J 1.07¿ 
1.6/5 1.674 
1.677 1.676 

HfclWW 
¥!SCnv|TTtLa/M SCC 

I«ULT]»»|.v Tàtttt E6TRT 6y .OtfOulOO’ 

Tt**'! RATU«<E 

30 50 70 

1.P5T 1.293 1.323 
1.257 1.29o 1.323 
1.257 1.290 1.323 
1.257 1.290 1.323 

1.257 1.29rt 1.323 
1*257 1.2»« 1.323 
1.257 |.2»o 1.323 
1.257 1.2»« 1.323 
1.257 1.29a 1*323 

1*257 1.290 1*323 
1.257 1.290 1.323 
1.257 1.290 1.323 
1.257 1.290 1.323 

»0 110 130 

1.357 1.369 1.422 
1.35’ 1.36» 1.422 
1.357 IV 369 1.422 
1.357 1.369 1.422 

1.357 1.369 1.422 
1.357 1.36» 1.422 
1.357 1.369 1.422 
1.357 1.369 1.422 
1.357 1.369 1.422 

1.357 1.369 1.422 
1.357 1.369 1.422 
1.357 1.369 1.422 
1.357 1.369 1.422 

mFU^» 
50KIC OftOClfY F !/5€C 

10 50 

3102 120? 
3104 320¾ 
3140 3207 
3)73 

J166 3230 

Jl'*» 3245 
3212 
3?25 *2 75 
32*0 335o 

33»0 345« 

3S25 15/*» 
3*fc0 3’Ort 
1/60 *HO0 

fF»6FMAlU4E 
70 »0 

3262 1362 

326* 1363 
3266 1165 
3?»3 3371 

3306 3362 
ill 4 3 34J 
3112 !%u4 

1345 J%15 
l*iki 34/0 

iMu 16/0 

i* <5 16*5 

3764 3620 
366« J**0 

11» 130 

3431 3491 
3433 1693 
J*35 1*95 
3*40 350U 

i* »0 1510 
*460 3520 
14/0 35 10 
J*»0 15*0 
JS 10 35»<l 

3630 1*40 
3795 3415 
3*60 1940 
34// 4012 



DENSITY T-20 

\ 

NITROGEN NlTHUOtfnnENS! Tf ,LttS/tUbU. M 

PRESSUHF 
PS ! A AIM 

DEPTH 

f T 

0 
in 

30 
%0 

bo 

60 
Tü 
MO 

VO 

100 
110 
120 
130 
l AO 

IbO 

160 
1 TO 
IBO 

1V0 

200 
210 
220 
2 JO 
2 AO 

2b0 

<?6u 
2T0 
260 

290 

300 
310 
320 
330 
3A0 

350 
360 
3To 
360 
390 

AOO 
AlO 
A20 
a30 
AAO 

A50 

AtO 
aTo 
ABO 
A90 

500 
510 
520 
530 
5A0 

550 

56o 
b To 
580 
590 

«00 
em 
62() 

6J0 
6 a i) 

650 

660 

6 To 
680 
690 

TOO 
Tin 
T 20 
T30 
TAO 

750 

760 
T TO 
780 
T90 

1A.70 
19.14 

23.56 

26.Oi 
32.AT 

36.92 

A1.36 
Ab.Ml 
bo.2b 
Sa. 70 

59.IA 

63.58 

66.03 
72.AT 
76.92 

81.36 

Mb. M| 
90.25 
94.70 
99.1A 

103.58 

108.03 
112.A7 
116.9? 
121.36 

125.81 

130.25 
IJA.69 
139,1A 
U3.58 

1 AB .03 
152.AT 
156.92 
161.36 
165.81 

170.25 
l Ta.69 

179.1A 
1B3.56 
IHM.0 3 

192.AT 
196.9? 
201.36 
205.81 
210.25 

21A.69 

¿19.1A 
223.58 
22B.03 
2J2.A7 

236.92 

2A1.36 
2A5.M0 
250.25 
25A,69 

259.1a 
¿63.58 

¿68.03 
¿7¿.a7 

2/6.92 

¿til .36 

¿65 . M (i 
¿90.25 
¿9A.69 
¿99,14 

JO j.-»M 

306.03 
3 I ¿ • A 7 
Jlb.Ví' 
J¿ 1 . J6 

325.80 
330.25 
33A.69 

339.14 
3AJ.5H 

3A8.03 
352.a7 
356.91 
361.36 
365.80 

1.00 

1.30 
1.60 
I. 91 
2.21 

2.51 
2.81 

3.12 
3.42 
3.7? 

A . O? 

A.33 
A.63 

A,93 
5. ¿3 

5.5a 
5.64 
6.1a 
6, A A 

6. /5 

7.05 

7.35 
7.65 
T .96 
8,¿6 

8.56 

é.Mb 
9.17 
9, A 7 
9.77 

10.07 
10.38 
lO.^B 
10.98 
II. 28 

11.58 
11.69 
12.19 
12.A9 
12.79 

13.10 
U.Aü 
13.70 
1A ,00 
1A , 31 

14.61 

14.91 
15.21 
15.52 
15.82 

16.12 
16.A? 
16.73 
17.03 
17.33 

1 7.63 
1 7,94 
18.24 
18.54 
18.84 

19.15 
19.4b 
19.75 
20.05 
20.36 

?ü .66 
20.9b 
21.¿6 
21.56 
21.MT 

22.17 
22.4 7 
22.77 
23.08 
23.38 

2 J.6H 
23.9M 
24,29 
24.59 
?A,MM 

30 

.07839 

.10211 

.12584 

.14957 

• 1TiJI 

.19706 

•?208i 
• 26658' 
.?6Hj4 

• 292U 

.31590 

.33960 

.36 146 

.38726 

.41106 

,A 3a9u 
.45872 
.48254 
.50637 

•53021 

.55405 

.57790 

.60176 

.62562 
,64949 

.67336 

.69724 

.72113 

.74502 

.76892 

.79282 

.81673 

.84065 

.66457 

.88850 

.91243 

•93637 

•96031 
•98426 

1.00822 

1.03217 
1.05614 

1.08011 
1.10409 
1.12807 

1.15206 

1.17605 
1.20005 

1.22AU 
1.2481 

1.2721 

1.2961 
1.3201 
1.3441 
1.3682 

1.3922 

1 . A 1 O i 
1.4403 
I .4644 
1.4664 

1.5125 

i.5365 
1.5606 
1,564 7 
I ,6088 

l.«J29 

1 .6570 
l .«Ml 1 
1.7052 
I.7291 

40 

.07681 

.10006 

.12330 

. 14656 

.16982 

•19JUM 
.21636 

.23963 
•?6?91 

.28620 

.30949 

.33279 

.J56u9 

.37940 

.40271 

.4?6üJ 

.44935 

.47268 

•496ÛC 

.51936 

.54270 

,56605 
.58941 
.61276 

.63613 

.65950 

•68?86 
.70625 
.72964 
.75303 

.77642 

,79982 
.82323 
.84664 
.87004 

.89346 
•91689 

•94031 
.96374 
.98718 

1.01062 
1.03406 

1.05751 
1.08097 
1.1044? 

1.12788 

1.15135 
1.17482 

1.1983 
1.2218 

1.2453 
1.2687 
1.2922 
1.3157 
1.3392 

I.1627 

1.3862 
1.4098 
1.43 Ji 
1.456M 

1.4803 

1.503« 
1.5271 
1 .5509 
1 .5744 

I ,1980 

l.6215 
1 .6411 
1.6686 
1.692? 

50 

.07130 

.09008 

.1208' 

. 14 36 7 

.16646 

•189?6 
• 2 12 i) 7 
.234*6 

.25^70 

• 2«u52 

.30334 

,326(7 

,34900 
. J7 IH4 
.39468 

.41711 

.44037 

.46323 
•48609 
.50695 

.5318? 

.5548 i 

.577S6 
,60044 
.62312 

.64621 
• 66911 
.69200 

« 7149 0 
.7J'80 

.760/1 

. 7836? 

.80651 

.82945 

.85? 16 

.87130 

.89821 

.92116 

.94410 

.96/03 

.98998 
1.0129? 
1.03588 
1.05083 
1.08179 

1.10475 

1.12771 
1.15068 

1.1736 
1.1966 

I.2 i96 

I .24?6 
1 .2656 
1.2886 
1.3115 

t.3345 

I . 15 75 
1. jeilS 
1 .40 15 
í .4261 

l ,44^5 

1 ,47?6 
1,4956 
1,51m« 
I .54(6 

1.104« 

1.507« 
1 .6 1II 7 
1.6317 
.616 7 

60 

.07365 

.19619 

.11814 

.14069 

.16324 

• 18519 

.20795 

• 230 12 
.?5?69 

.27506 

, ^ 9 7 4 3 

.11961 

. 14219 
• I645M 
. »669 7 

.40936 

.431 '6 

.45415 

.«,765b 
•49896 

.12137 

.14 1/Ö 

.16620 
,1886? 
.«1104 

.6J347 

.«1589 

•«7832 
• 700 76 
.72320 

.74564 
,76808 
.79053 
.61296 
.63543 

•85786 

.88034 

.90281 
•92526 
.94773 

•97021 
.99267 

1.01514 

l.nJTbJ 
1.06010 

1.08259 

1. I OSO 7 
1.12756 

1.1500 
1.1725 

1.1950 

1.2175 
i .2400 
1.?«25 
l.2850 

1.3075 

1.3300 
1.35?o 
1. J 7b I 
1.39/6 

1.4201 
l .4426 
1 .4651 
l .417/ 
1.51üc 

l .53-»/ 

l .5512 
1 .57 7b 
l.«003 
I.622« 

1 f I ont 5*(- 

70 «O 50 

.07245 

•09437 
.11«?9 
• 1 3621 
• 16014 

.18207 

•20400 
.22593 
.¿4/87 

.26981 

•?9l75 

. 313 70 
• 3 3561 
.3576o 
.3795b 

• 4u 151 

• 4 ?JA 7 
•44544 
• 4 6 7 4 O 
.4H9J7 

.51 1 3« 

.53331 

.55529 

.57727 

.59924 

•62123 

.64321 
•66520 
.66719 
. /0918 

.73117 

.75317 

.77517 

.79717 

.81917 

•84118 

•86318 
.88519 

•90720 
•9?922 

.95123 

.97325 

.99527 

1.01730 
1.03931 

1.06134 

1.UHJJ6 
1.10539 

1*1274 
i.1495 

1.1 '15 

1.1935 
1.2156 
1 .2376 
1.259« 

1.2817 

1. 103' 

1.1258 
1 . 34 7H 
1.3694 

1 . 14 19 

1 .4141, 
1 .4 J6U 
1 .4581 
l.4601 

1.5022 

l.524? 
1.54« 1 
1.5684 
I.5904 

.07110 .U«96 l 

.U » ?6 1 .0409? 

.114 12 .1 1 ? l)4 

.I3164 ,13316 
• 1 « 715 . 15428 

• 1 66 7 

• 200 19 
.221'1 
.24J24 
.26^77 

• 26624 

• Jo 7«? 

.32936 
. 35064 
. 3'24 » 

.34347 

• 4 i 55 i 
•43/05 
.41860 

.40014 

•50164 

.52324 

.54480 

.56635 

.56791 

•00946 

.63102 

.65259 
•6/415 
.695/1 

. /1 /28 

•'3885 
.76042 

. 7 O 194 

.00356 

.82513 

•846/1 
•86829 
•88987 
•91145 

.93302 

.91461 

.9/619 

.94778 
I .01936 

1.04091 

1•06254 
1.00413 

1.1057 
1• 12/i 

1•1464 

1. l 7o5 
i.i92» 
1.2137 
1.2353 

•\ 7540 

• 1^61? 
• 2 i 765 
.21878 

.21940 

• 2 H 1 O 3 

. 3021 7 

.32110 
,3.-.4 3 
.36557 

• 386 '0 
• 4.) 784 
.42*98 

.45013 

.47126 

,49241 

.51356 

.51470 

.55585 

.57700 

.59814 

.61930 
•64045 
.66160 
•68276 

.70192 

. 72507 

.74623 

.7«739 

.78855 

.80971 

.81087 

•85203 
•B7319 
•89435 

.91552 

.93669 

.95785 

.97901 
1.00018 

1.02135 

1.04252 
1.06369 
1.0849 

1.1060 

1.1272 

1.1484 

1.1695 
1.1907 
1.2119 

1.2564 1.2331 

1.2765 1.254? 
1.300 1 1•? 754 
1.3217 1.296« 

I.J4J3 1•J178 

1.3649 1.3389 

1,3861 1 . 16O I 
1.4061 1.3813 
1.4297 1.4025 
1.4313 l.4236 

1.4/29 1.4448 

1.4445 1.4660 
l.516I 1*4872 
1.5177 1.5083 
1.5143 l.5245 

100 

.06856 

, 0842 * 
.1 lüOJ 
.1J0M 
.15151 

. 1 /?¿5 
• 19 ?44 
.213/3 
.23447 

.2552¿ 

,2 7546 
.29671 
.Jt'Aö 

, 3 J«21 
, J t 8 9 6 

. i 74 7ü 

• 4 O O 46 
.42121 
•44196 

• 462 7 t 

,4834 7 

.50422 

.52496 

.54574 

.56644 

.56725 

.60600 

.62876 

.6495¿ 

.67028 

.69104 

,71180 
.73256 

.75332 

.77409 

,79485 
.81562 
• 8363 T 
.85714 
.87791 

.89867 

.91943 
,94019 
.96096 
.98173 

1.0025o 
1.02326 
1.04402 

1.0646 
1.0856 

1.1063 
1.1271 
1.14/8 
1.1686 
1.1894 

1.2101 
1.2304 

1.2517 
1.2724 

1.2932 

1.3140 

1.334/ 
1.3555 

1.J76J 
1.3970 

1.41 '8 

1.4386 
1.454J 
1 .4601 
1.5006 

110 

.06735 

,0877? 
.10809 
.12846 
. 14883 

. 1«4?1 

.18958 

.20995 

.23033 

.25070 

.27108 

.29145 

.31183 

. 33221 

. 35256 

.3 ’ ’96 

.J9J34 

.41371 
•43409 
•45447 

.4/485 

.49523 
,51561 
.53599 
.55637 

.57675 

.59713 

.61751 

.63788 

.65827 

•67865 
.69903 
.71941 
.73979 
•T6016 

.78055 
•80093 
.82131 
•84168 
•86207 

•88245 
.90282 
.92321 
.94358 
,96396 

.98434 

1.00471 
1.02509 
1.0455 
1 • 0658 

120 

•06619 

.08620 

.10622 

.12624 

.I4b?5 

.16627 

.16629 

.206 H 
•22633 
.24614 

,266 16 

.286 18 

. iÜ6<* U 

. 1264 I 
,346*3 

• 36641 
.38647 
• 406*9 
.42650 

.4465? 

•46654 
.48656 
.50657 
.52659 
.54661 

•56662 
.58664 
.60666 
•62667 
.64668 

•66670 
,68671 
.70673 
.72674 
,74676 

.76677 
•78678 
•60679 
•82680 
•84681 

•86682 
.88683 
•90684 
•92685 
.94685 

•96666 
•98687 

1,00687 
1 .0269 
1.0469 

1.0862 1.0669 

1.1066 1.08«9 
1,1270 1.1069 
1,1474 1.1269 
1.1677 1.1469 

1.1881 

1.2085 
1.2288 
1.249? 

1.2696 

1.2900 

1.3103 
1.3307 

1.3511 
1.3714 

l .3918 

.41?? 
.125 
4.-529 
1.4733 

1 • 16«9 

l.l»«9 
1 .2069 
1.2269 

1.2469 

1.2669 
1.28«9 

1.306« 
1.3268 
1.3468 

1 • 3666 

1.3868 
1.4068 
1.4268 
1.4468 

1.75J4 1.7157 
1.7775 1,7343 

i.HüIb 1.7«?« 
1*825/ 1.7864 
1.8448 1.8100 

1.6740 1.8J35 

1.8981 1.8571 
1 .4223 1 •M8u 7 
1.9464 1,91)43 
1.97U5 1.4274 

1.6/^M 1.645« 
1.7 ü?8 1 .66 /4 
1,721« l,64uA 
1 , /«.MM l . 7 I 10 
1 . 7 714 1.7 355 

1.7610 1.7581 

1 .6 IMO 1 • /806 
1.8*|| 1.803? 
I.H6.1 1.8257 
1.007? 1.8483 

1.6125 1.1810 
1.6 345 1 .« ü2b 
1,6566 1•«24? 

1.6/87 i.n458 
1•7UU 7 1.66/4 

¡./??8 I.OM40 

1.7444 1 .711)« 
1.7664 1.7322 
1.784(1 1.7138 
l.Hlll i.7/55 

1.5507 1.5216 
1.5719 1.542« 

1.59J0 1.5631 
1.6142 1.5834 
1.6354 1,6046 

1.6566 1.6254 

1.6777 1,6461 
1.6989 1.6664 
1.7201 1.6877 
1.7413 1 , 71)8*» 

1.4936 1.4667 
1.5140 1.4867 
1.5344 1.5067 
1.5547 1,5267 

1.5751 1.5467 

I.5954 1.5666 

1.6158 1.5866 
1.636? 1.6066 
1.6165 1.6266 
1.6769 1.6465 

130 

.06506 

.084 74 

.104«l 

.12404 

. 14 3 76 

. 16 144 

. 18311 

.20279 

.22246 

.24214 

.26161 

.2814« 

.30115 

.32083 

. 34050 

.36017 

.37984 

.39451 

.41918 

•43885 

.4585? 

.47019 
,49786 
.51752 
.53719 

•55686 

.57652 

.59619 
•61585 
•63551 

•65518 
.67484 
.69450 
•71416 
.73382 

•75340 
.77313 
.79279 
•91245 
•83210 

•85176 
.97141 
.89106 
.91071 
.93036 

,95001 

•96966 
.99931 
1.0090 
1.0286 

1.0482 

1.06*9 
1,0075 
1.1072 
1.126« 

1.1464 

1.1661 
1.1857 
1.2054 

1.2250 

1.2446 

1.2642 
1.2839 

1.3035 
1.3231 

1.3427 

1.3624 

1.3820 
1.4016 

1.421? 

1.4404 

1.4605 
1.4001 
1.4997 
1.5193 

1.5389 
1.5585 
1.5781 
1.5977 
1.6173 



T-21 DENSITY 

UE^Th 

F ï 

eOu 

MID 
BC) 

M3Ù 
t*40 

HbU 

MbQ 
M 70 
*■«0 
•Yti 

SO 

Si'* 
s¿0 

sjo 
« 

sbo 

Sb' 
S / 0 
Shi. 
ss 

1 uUO 

I ubi 

i lu 
» . ‘ 

1 ¿üw 

us- 

i ioa 
i ibn 
i ••on 

i-ou 

i ton 

^WtSSUMf 

PSlâ AlM 

J7ü.¿b ?b.l9 

J?4.b<í ^t».bO 
J7S.14 ¿b.BU 
iHJ.bM ?b,10 
iMB.Ui ?6.aU 

jví¿»,*7 i*b,7l 

JSfc.Sl ¿/.U| 
suà.ib ?/.J! 
su*J#H0 ? 7 ,b 1 
slw.ííb ¿7.Sí* 

sls.e^ 

Als.i- ^a.b? 
•»c' J »b*4 
4i?h.Ul 
*» 7 A*. 4 1 

s Jh. M t?'#. / « 

*♦* I , lb 10 , 'i J 
JU«ii 

••TU*£*3 
'♦bit.fcs JU#S4 

4bS,l4 11.«'A 

•*H l . lb V . 7S 
b ; •, bfl is 7 

bi!b ,"U lb. 7» 
bsM.u^ l7,^s 

/ u. ¿ S io.ru 

*>Sif .s 7 su. 11 
ols.bs sl.B 3 
OJB.Sl si.is 

.11 %s, MS 

Ohi. )h SO . JO 

JO 40 

1. VV47 I.V515 
2.01BB 1.9751 
2.04 JO 1.99UT 

2. Ob 72 2.022J 
2.091J 2.0459 

2.115b 2.0695 

2.1 197 2.1)9 j I 
2.1bJ* 2.1lb 7 
2 • 1 mm o 2.1403 
2.2122 2•lbJ9 

2.2JB4 2 • 1 «75 

2.2b0b 2.2111 
2.2H4M 2.2J4M 
2. lu9i» 2.25MS 
2.1JJ2 2.2H20 

2.357s 2.3057 

2•JB 1M 2.329) 
2.sOSM 2• 1529 
iT.SlüU /.jÏMb 
i'.SSSj 2.4002 

2.s /öS 2.42 JS 

2,S99b 2.5421 
2.7209 2.bb04 
2.M422 2,7 7m 7 
2.9bJb 2,0971 

J.OMbU 3.0155 

3.20bs 1.1J40 
J.3?mu 3.2525 
I. 4495 1.3709 

J. S711 1.4895 

3,5927 J.bOHO 

N1TM0tt9*0fcN51n«LHS/CuttiC FI 

TfcMPfcMAIuKt b«F 

70 BO 50 

1.910? 

1.9331 
1.9543 
1.9794 
2.0025 

2.0255 
2.0SHM 

2.0/17 
2.09*h 
2.117M 

2.Is09 

2. Ib4*) 
? . l M 7 1 
2.2 1 U 2 
2.233? 

2.2543 

2.2/94 
2.30?*. 
2.*2lb 
2.3sM7 

2.3/ IM 

?.4M 73 
2.b02M 

2.7IM 3 
2. MJ39 

2.9495 

1.0051 
3. t«07 
3.2943 

3.4119 

1.52 75 

60 

1.M7UÖ 

1. M9JS 
1.9159 

1,9385 
1.941« 

1.9M)b 

2.000^ 
2.0287 
2.051J 
2.073» 

2.09b4 

2.119U 
¿•1413 
2.1441 
2.1Mb/ 

2.2093 

2. ? lie 
2,2544 

2.27/0 
2.2995 

2.3221 
2,4 350 
2.54 79 
2.fobOb 
2.7717 

?.M8bO 

2.9995 

3.1124 
3.2253 

3.3 182 

3.4511 

1.MJ31 

1.H552 
1.8773 
1.8994 
1.9214 

1.9435 

1.9b5b 
l .9877 
¿•0097 

2.031M 

2.0539 

2•O 7bO 
2.09MO 
2.1201 
2.1422 

2.1443 

2.1844 
2.20MS 

2.2305 

2.2524 

2.2747 

2.3851 
2.4955 
2.6059 
2.7163 

2.82b 7 

2.9370 
3.0474 
3.1577 

3.2680 

3.3782 

i.7971 

».0187 
1 .0403 
1.0619 
1 .8835 

1.9041 

l .9207 
i . 9«»es 
i .9700 
1.9916 

¿.ut 12 

£ • U34« 
£•ubos 

£ .u 7»0 
c.w99 7 

2.12)3 

2.»429 
C. 1bs 4 
£.i»Ol 
£.20/7 

2.2293 
£.3J7s 
2.444S 

£ .55 34 
£ .nO 1 5 

£•/694 

2.8//4 

2.9853 
3.0932 

3.2010 

J•3089 

90 

1.7624 

1 • 7836 
1.8048 

1.8260 
1.8472 

1.8683 

1.8895 
1.9107 
1.9318 

1.95 30 

I. 9742 

l.9953 
2.0165 
2.0377 
2.0589 

2.0800 

2 . ! 0 12 
2.I?2s 
2. *4 35 
2.1647 

2.1858 

?•£ s 1 7 
2.3975 
¿•503? 
2.6089 

¿.7146 

¿•8203 
¿.9259 

3.0315 
3.1370 

J. ?425 

NITROGEN 

100 

l.729¿ 

1.7499 
1.7707 
1.7914 

i•81¿¿ 

1.63¿9 

I.85J 7 
1.8745 
1 .8952 
1.9160 

1.936 7 

1.9574 
l.9'B¿ 
I, 9984 
2.0197 

2 • l)s Os 

?.06l¿ 
2.0H19 
2.1026 

2. 12 J** 

2.1SSI 

2.¿a 78 
2.351s 

2.4550 
2.5565 

¿•6621 

2.7655 
2.8669 

2.9723 
J. U 75o 

3.1789 

110 

1.6972 

1.7176 
1.7379 

1.7583 
1.7786 

1 • 7990 

1.8193 
i .8397 
1.6600 
l.8804 

1.9007 

1.9210 
1.9414 
1.9617 
1.9H20 

2.Oo?s 

2.0227 
2.0431 
£•0634 
2.0837 

2.1040 

2.2057 
2.3072 

2.4087 
2.5102 

2.6116 

2.7130 
2.6143 
2.9156 
3.0168 

3.1179 

120 

1.6665 

1.6865 
1.7064 

1.7264 
I . 7464 

1.7663 

1.7863 
1.806? 
1.826? 
1.646? 

1.6661 

1.86f 1 
1.9060 

1.9260 
1.44SQ 

l.9659 

I .98^8 
2.0057 

2.02^7 
2.0456 

¿•0656 

£.1652 
2.2648 
2.3643 
2.46JB 

2.5633 

2.6627 

2.7620 
2.8612 
2.9604 

3.0595 

130 

1.6369 

1.6565 
1.6761 
1.69a7 
1.7153 

1.7349 

1.7545 
1.7741 
l.79J7 
1.8133 

1.8328 

1.8524 
1.8720 

1.8916 
1.911? 

1.931)7 

1.9503 
1.9699 
1.9894 
2.0090 

2.0266 

2.1263 
?.?£S0 
2.3217 
2.4193 

2.5166 

2.6143 
2.7117 
2.8091 

2.9063 

3.0035 

SOU 34.02 
600 40.83 
700 47.63 
80 u 54,S4 
9u0 61.?4 

2.7o 1 s 
3•24 7h 
3.794« 
4. 34? J 
4.MM / 7 

2.6413 2.504? 
3.1741 3.1043 
3• 70 74 ).6245 
4.2407 4.1s** 
S.77J6 4.66)6 

2.5297 ¿.4777 

3.0378 2.9744 
3.5457 3.4707 
4.0531 3.966? 
s,5595 4.4606 

2.S180 ¿«3804 
2.9140 2.8561 
J* 399 ) 3.3309 
4.88J6 3.8046 
s . j 3»>b 4 • ? 768 

2.3367 2.2909 
2.8006 2.7474 

3.2654 3.2027 
3.7290 3.6566 
4.1909 4.1066 

2.2408 2.2063 
2.6963 2.6473 
3.1426 3.0850 
3.5874 3.5210 
4.0303 3.9552 

1000 M8.0S 

1100 74.85 
1200 MUfe} 
IJOÜ MM.46 
1400 95.26 

S «4 lös 5.3054 

5.981e 5.H357 
6.525s 6.3642 

7.0668 6.8901 
7.6049 7,4131 

5.1816 

5.69)9 

6.212? 
6.72 )9 
7, ? J?6 

5.0644 

5.5676 
6,0686 
6.567o 
7# Of?5 

4.9534 

5.4443 
5.9329 

6,4188 
6.9019 

S.04 /9 

5.3272 
5.60A? 
0,2785 
o.7500 

4.7472 

5.2156 
5.6016 
O.1449 

6.605? 

4.6510 
5.1069 
5.5645 

6.0173 
6.4672 

4.5591 

5.0072 
5.4528 
5.8957 
6.3357 

4.4713 

4.9100 
5.3462 
5.7797 
6.2104 

4.3872 

4.6170 
5.2443 
5.6690 
6.0906 

150Ü 102.07 

1600 i 08 « M 7 
1700 lib.6H 
1800 122.48 
1900 I?9,29 

8.1398 

«.6 70 7 
9.197? 
9.7189 

10.2352 

7.9327 

M.S485 
8.9600 

9.46o7 
9,960s 

7.7380 

8.2396 
8.7370 
9.2300 
9.7181 

7.5546 

8.04 JO 
8.5274 

9,0075 
9.4829 

7.30)6 

7.8577 
8.3299 
8.7979 
9.2614 

7.2181 

7.6027 
B.1435 
B.O0U2 
9.«526 

7.0624 

7.5161 
7.9661 
B . 4 1 2 1 
0.8540 

6.9140 

7.3573 
7.7970 
0.2329 
0.664/ 

6.7726 
7.2061 
7.6362 
0.0625 
6.4049 

6.6379 
7.0623 
7.4831 
7.9003 
8.3137 

6.5095 
6.9250 
7.3372 
7.7456 
6.1506 

2000 136,09 

21*0 1S2.9Q 
22U0 149.70 
2300 156.51 
2400 1»3.3I 

10.7459 10.4640 

11.2506 10.9555 
11.7490 11.4402 
12.2407 11.9188 

12.726 12.391 

10,2011 9.9514 

10.6/87 10.4188 
11.1507 10.8709 
11.6167 11.3333 

12.077 »1.782 

9.7203 *.5006 

10.1743 9,9438 
10.6231 10.3821 
11.0667 10.8155 
11.505 11.244 

9.?916 9.092a 

9.7246 9.5157 
10.1530 9.9346 
10.5766 10.3469 

10.995 10.750 

8.9033 6.7233 
9.3174 9.1206 
9.7273 9.5301 

10.13?8 9.9272 
10.534 10.320 

6.5520 
6.9493 
9.3425 
9.7317 

10.1)7 

¿500 Wu.11 
¿600 1 76.9? 
2 7u0 1MJ.'2 
¿MOO 190.53 
2900 197.33 

13.20S 

13.6/5 

14.138 
14.59s 
15.04J 

12.857 I2.5J1 
13.315 12.97m 
13.76/ I 3•41Q 
14.213 13.854 
14.651 14.2«? 

12.225 11.937 

12.662 12.364 
13.093 12.786 
1 3.S I8 13.201 
13.9)6 U.bll 

11.667 »1.409 
12.084 11.817 

12.496 »2.?2I 
12.903 12.619 
13.304 13.011 

11.163 10.930 

11.563 11.32? 
11.958 11.709 
12.348 12.091 
12.733 12.46« 

10.706 10.497 

11.092 10.874 
11.472 11.246 
11.846 11.614 
12.216 11.97? 

iOOi) 204.14 
3100 210.94 
J2UU 217,75 
3300 22S.95 

34 o 0 231.36 

15.48s 

1^.918 

1*.345 
16.764 
17.I7b 

)6.082 14,704 
16.506 15.119 
16.923 16.5?? 
16,33s 15.9?«* 

16,737 16.32* 

14,349 1 s , 0 14 

U. 755 1S.412 
19,165 1 A ,00s 
1 s ,648 15,190 
ln.9)6 15,570 

13.699 13.399 
»4,089 13.781 
14.« 7 3 14,158 
»4.052 14.629 
15.225 14.096 

13.113 1 ? ,«41 
13.487 13,20« 
1J.H67 13.671 
14.221 1 i ,9?9 
14.581 1S.?0? 

12.6«? 12.336 

12.743 12.690 
13,299 13.040 
13.6s| 13,386 
11.990 I3.?? 7 

JSoO 21Ö.I6 

JbuO ?4S,4M 
J 700 ¿51.77 
J8UÍ) 25«.67 
J9u0 266,3m 

17.sMU 

17.970 

l*. )0B 
10•'5£ 
19.12M 

17.134 16.7n 

17.62s I7.096 
l'.9u7 l?.47? 

I M.2M3 1 /•»«•? 
IM.bSs j M .2(15 

l»• Il 7 ¡5,944 

l6,69J 16.31) 
i7.062 lfe.676 

17.S26 17.033 
|7.7Mj 1 7 . )MS 

15.592 15.266 

15.954 15.61? 
IO.J1I 15.963 
16.66? 16.308 
i 7 .ou» Ib.bsH 

14.936 14.6 3 0 

15.285 J4.9/4 
15.630 i5.113 
15.969 15.64/ 
16.30s 16.976 

1 S . 3.0 14.06 .) 

14,6»0 14.396 
15.011 14,724 
15.340 15.047 
15.664 15.Jbf 

sOüü 272.1« 

s loo 278.99 
4 2 »io 2H5.79 
sJwn ?9?,f0 
.SOU 299,4() 

19•49m 
19.H6£ 
¿0.219 
20»569 
20.9)s 

I 9.0 l 7 
19,)75 
19.726 

20.072 
20.41 i 

12.56 ) 
I M . 9 I 5 
19.2M 
19.cm 
I 9.9 16 

1-.135 

1-.S81 
IS.M22 
1 ».15/ 
N.48/ 

17.731 
1 M , 0 7 2 
iO•su 7 
18.73 7 
19.063 

1/.Js9 
17.684 
18.015 
»M. )S0 

»6.660 

16.983 
17.314 
»7.639 

1 7.9rt0 
18.2 76 

16.634 
16.959 
I 7.280 
i7.596 

l7.90/ 

16.301 
16.6?! 
16.937 
17.JsM 
l7.655 

15.9M4 
16.299 
16.6 1 U 
16.91 T 

1 7 • 2 ? 0 

15.601 

16.¿99 

16 . feü¿ 
If .900 

s5U O 306.21 
S Ml o J 1 J, fi I 
S 7 01* ) 1 9 , M I 
4 800 l-'b.r? 
s9«0 M ) ,*? 

21,25) 20.745 

21,58“ 21.074 
21.9U 21.196 
2¿.23s ‘1.714 
/ * ,65U 22.028 

20.2ms l«*,M|r 

20.5 99 2 f,1 il 
/»0.9M7 2 1.445 
<M.£?1 2 1.755 
¿1.529 21,059 

19,382 18.9/8 

19,698 19.¿8 7 
20,008 19,59) 
20,31 1 » f.895 
2..bis £0,192 

18.58/ 16.21s 

18.894 18.616 
19.19b 18.814 
19,49 1 19.100 
19.787 19,)96 

17.86« 17.518 

18,156 I 7•« I 3 
IM.SSI iH.lnJ 
I 8 • 7s I l H . J9fi 
I 9 « n? 7 18,672 

I7,I96 

l1.485 
17. //? 
18.066 
18. JJs 

6 O 01 * 14 0,2) 2 ?.881 2?.31J ¿ I . 369 2ü.9 1 u 19,109 18.961 18.609 



1 

SP. VOL T-22 

NITROGEN N I 1 HUCif N • C I ► 11" VOLÜ«k«COÔlC Fl/ctt 

OEPTh 

f I 

0 

10 
20 
30 
*0 

SO 

60 
70 
80 
90 

100 
lio 
120 
130 
1*0 

ISO 

160 
I '0 
160 
190 

200 

210 
22o 
230 
2*0 

2S0 

260 
270 
280 
290 

iOO 

310 
320 
330 
3*0 

3S0 

360 
370 
360 

390 

*00 
*10 
*20 
*30 
**0 

*50 

*60 
*70 
*80 
*90 

S00 

SIO 
520 
530 
5*0 

550 

560 
570 
560 
590 

600 

610 
620 
630 
64f¡ 

65u 

6bn 
6 f n 
680 
690 

/00 

no 
Un 
7 30 
740 

7b 0 

760 
7 7n 

/60 
79() 

PMCSSUHf 

8SU *16 

14.70 

19.14 
23.58 

28.03 
32.47 

36.92 

• 1.36 
4S.H1 

50.25 
54.70 

59.14 
63.56 

68.03 
72.*7 
76.92 

61.36 

65.61 
90.28 
94.70 
99.14 

103.52 

108.03 
112.*7 
116.92 
121.36 

125.81 
130.25 
134.69 
139.14 

143.58 

148.03 
152.47 
156.92 

161.36 
165.81 

170.25 

174.69 

179.1* 
183.58 

188.03 

192.*7 

196.92 
201.36 
205.81 
210.25 

21**69 

219.1* 
223.58 

228.03 
232.*7 

236.92 

2*1.36 
2*5.80 
250.25 
25*.69 

259.1* 

263.58 

268.03 
272.*7 
276.92 

281.36 

285.80 
290.25 
294.69 
299.1* 

JUJ.S8 

308.03 
3l2.*7 
316.9? 

321.36 

3?5.«0 

330.?5 
334.69 

339.|4 
34 1,5* 

346.03 
352.*7 
J56.91 
361•36 

365.60 

1.00 
1.30 
1.60 
I. 91 
2.21 

2.51 
2.81 

3.12 
3.42 
3.72 

4.02 

4.33 
4.63 
*.93 
5.23 

5.54 
5. »4 
6. 1 4 
6.44 
6.75 

/.05 

7.35 
/.65 
/.96 
8.26 

8.56 

8.86 
9.17 
9.47 
9.77 

10.0/ 
10.38 
10.68 

10.98 
II. 28 

11.58 

11.89 
12.19 
12. *9 
12.79 

13.10 

13. *0 
13.70 
1*.00 

l*.3l 

l*.bl 
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.3*229 .3*437 

.«*•*7 .«*154 

.427«« .41*41 
•4«5*2 .43403 
.«•24* .*5325 
.«••1* .47*47 

.«•775 .4*7*» 

.91512 .5*48* 

.532*0 .52210 

.55*47 .53931 

.54*04 .55452 

.5*541 .5737« 

.*•11» .5***5 

.42*74 .4M 14 

.43*12 .42534 

.455** .44257 

.47145 .*5*7* 
,4*1*1 .474*7 
.74*57 .4*417 
.72415 .71137 
.74171 .724M 

.74127 .7457* 

«77M3 .742** 
.7*43« .7**1* 
.*13*4 .7*73* 
.*3150 .*1*54 

.*49(5 .*3175 
••6**1 .(4(41 
.••«1* .*6*12 
.«•171 .**332 
.41*2» .44051 

.«34*3 .*1770 

.45*1* .«3*07 

.*71*3 .*524* 

.*•*«« .***2* 
1.00703 .9*4*I 

1.02*57 1.0035* 
1.0*212 1.0207* 
1.05*4* 1.41794 
1.0772* 1.05512 
1.89*75 1.07230 

1.112?« 1.08*** 
I.17M3 1.1*46* 
1.1*717 1.123*1 
1.I6*M 1.1*0*« 
1.162*1 1.15*1* 

1.14495 1.17532 
1.2175 1.1925 
I.JJ50 1.2094 
1.2524 1.224« 
1.2701 1.2*19 

1.2*76 1.2*11 
1.3051 1.27*3 
1.3227 1.295* 
1.144? 1.1126 
1.3577 1.3297 

1.3752 1•1*6« 
1.3927 Î.J*** 
I•«103 1.1412 
1..276 1.3943 
l.«*5J 1.4155 
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70 «0 50 

.055** 

.0727» 

.0*«** 

.1045* 

.121*7 

.1*037 

.1577* 

.17*15 

.1*1"» 

.2*7*3 

.22**2 

.2*171 

.2545» 

.275** 
•2«27* 

.1097* 

.12612 

.1*3»! 

.35943 

.37*74 

.3934* 

.41957 

.42746 

.«**26 

.*•11» 

.*74*1 

.**•*7 

.51175 

.524*1 

.5*5** 

.54275 

.57*2* 

.54447 

.41293 

.4297« 

.«*665 

.443*9 

.4*475 

.49120 

.71*04 

.73042 

.7*775 

.74**1 

.7*1»« 

.79476 

.*1517 

.*31«« 

.****? 

.**567 

.*•2«« 

.*997« 

.91616 

.*33*1 

.9*9*3 

.94647 

.«•3*9 
1.00077 
1.0171» 
1.013*6 
I.0507» 

1.0*746 
1.3*»»» 
1.1417» 
1.1108« 
1.13*** 

1.1516« 
1.I6»5 
I.1867 
1.2S71 
1.21»» 

1.235» 
1.2536 
1.2641 
1.2661 
l.Jo>» 

1.31»’ 
1.3365 
1.3513 
1.37»| 
1.3*6« 

*0 

.05*01 
U?] 1» 
.08795 
.16*5? 
.1210« 
.137*6 
.15*?? 
.17879 
.1*7»5 
.20391 

.220*7 

.27703 

.25359 

.27015 

.28677 

• 33326 
.31*81 
.13636 
.35291 
.369*6 

.3**00 

.*0256 

.*1916 

.*1563 

.*5218 

.»6872 

.»8526 

.58179 

.51832 

.53*87 

.55139 

.54793 

.5*44* 

.48894 

.41752 

.434*4 

.45*55 

.4*709 

.60368 

.70*11 

.71666 

.73315 

.7*M* 

.7*417 

.7*269 

.79920 

.41570 

.43222 

.*4472 

.44521 

.4(171 

.(9423 

.91*72 

.91121 

.9*779 

.94*16 

.9(449 

.9971" 
1.61366 
1.03816 

1.0*66? 
1.0631? 
1.0796k 
1.09607 
1.11256 

1.1290? 
1.1*85 
1.162*’ 
1.178* 
1.1«*» 

1.211* 
1.2776 
1.7* * J 
1.2*08 
1.2777 

1.2917 
1.3101 
1.326* 
1.3*30 
l.3595 

.05377 

• I170C3 
.88629 
.1325* 
.118(0 

.13505 

.15130 

.16755 

.1*3*0 

.200*5 

.21629 

.2325« 
•2*(79 
.26502 
•28126 

.¿«75» 

.3137* 
.32*97 
. 3*620 
.362*3 

.37867 

.39*69 

.*1112 

.«273* 

.*«356 

.«5*7« 

.*7MI 

.*«273 

.508*» 

.52*66 

.560(7 

.557(9 

.5733» 

.5(951 

.68571 

.62192 

.63817 

.65*37 

.67(52 

.6(673 

.7(293 

.71912 

.73531 

.7515( 

.76769 

.7(3(6 

.(•••7 

.(1625 

.832*3 
•9*(6l 

.86*79 

.88097 

.8971« 

.91332 

.929*9 

.9*666 

.96163 

.97799 

.94*16 
1.01032 

1.026*6 
1.0*26» 
1.06660 
1.07*96 
I.00111 

1.10726 

1.123» 
1.,396 
1.1557 
1.1714 

1.1*80 
1.20*1 
1.2203 
1.736» 
1.2526 

1.26(7 
l. 24* 4 
1.300» 
1.3170 
1.3332 

.»5277 

.»6673 

.08*69 

.1006* 

.11659 

.1325» 

.1.9*9 

.16»*» 

.1803( 

. 1 .6 3? 

.21227 

.22(21 

.2** 16 

.26009 

.27602 

.2919* 

.30789 

.3234? 
• 3j9 75 
.35564 

.37160 

.34752 

.*»3*5 

.61937 

.*3529 

.*5120 

.*6712 

.*4303 

.*949* 

.51*4* 

.534 75 

.5*646 

.5625* 

.57(6* 

.»9437 

.61027 

.62616 

.6*206 

.65795 

.6 7 345 

.64974 

.70561 

.7215» 

.73739 

.75327 

.7*915 

.78503 

.40091 

.41677 

.83265 

.•«452 

.46*39 

.48026 
•69611 
.9119« 

.9276* 

.9»37| 

.95957 

.*75*0 

.9*126 

1.0O712 
1.02297 
1,» 3680 
I.>5*65 
1.0*050 

1.05639 
1.102? 
1.,160 
l.i339 
1.1*97 

1.1655 
1.1613 
1.1972 
1.2130 
1.226« 

1.2**6 
1.260* 
l.2’41 
1.2921 
1.30'« 
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90 UC 

.051*1 .05089 

.0*7.6 ,0*»27 

.0*31» ,0*166 

.090(1 ,û»7C* 

.11**6 .112*2 

.1301? .12779 

.1*578 .1*31' 

.1*1** .1565* 

.17709 .17992 

.1927* .1*92» 

.2883* .28*65 

.22*0* .22002 

.23966 .23539 

.25533 .25075 

.27097 .26611 

.266*2 .2*1»7 

.39226 .296(2 
• 11T89 .31214 
.33353 .3275* 
.3*916 .3*264 

.36*79 .3542* 

.360*2 .37359 

.39605 .38(93 

.*1164 .*8*2' 

.*2730 .*1»42 

.»*292 .63*95 

.*5(55 .*5(29 

.*7417 .46542 

.»497» .«4096 

.5053« .49438 

.52101 .51142 

.53463 .52495 

.55222 .5422» 

.54743 .55744 

.54344 .57251 

.54905 .5892« 

.6144« .44355 

.43025 .41447 

.44545 .41419 

.441«3 »4444« 

.67703 .664(1 

.49261 .66111 

.79622 .69542 

.723(9 .71972 

.71939 .72493 

.7549« .7*132 

.77055 .75462 

.7(614 .77191 

.(0172 .7(721 

.4172( .((249 

.832(6 .(1779 

.(«8«? .43187 

.86488 .(«836 

.8795( .04363 

.89813 .67892 

.91070 .(9419 

.92627 .90946 

.««1*1 .92676 

.9571« .949(0 

.9729» .95529 

.96**6 .9715* 
1.00*05 .985(2 
1.01956 1.00107 
1.03514 1.01632 
1.05067 1.03160 

1.0662? 1.0*60* 
1.0817 1.0621 
1.0973 1.077. 
1.112* 1.092* 
1.1»*« 1.107» 

1.1*39 1.123, 
1.159* 1.1383 
1.1750 1.1536 
1.1905 1.16(( 
1.2060 1.184, 

1.2215 1.1993 
1.2371 1.21*6 
1.252* 1.2298 
1.26(1 1.2*53 
1.2836 1.2602 
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,0*999 

.06*11 
■048»? 

.09511 

.118»» 

.1255* 

.1*065 
,15576 
. ! 70*5 
,18*9* 

.28105 

.21615 

.2312» 

.2*633 

.26!»» 

.27*51 

.29159 

.30*60 

.32175 

.33*** 

.35191 
,36699 
.38786 
.3971* 
.«1220 

.62727 

.**233 

.*57*0 

.672*6 

.*•751 

.50257 

.517*2 

.53268 

.5*773 

.56276 

.577(2 

.5(2(6 

.6(791 

.(2296 

.6379« 

.65392 

.64(95 
• M39« 
.(9911 
.71313 

.72(17 

.7631( 

.75(2« 

.77323 

.786?« 

.••3?« 

.(1627 

.83327 

.S««?7 

.86129 

.(7«29 

.(«3?« 

.99838 

.92126 

.93827 

.95126 

.96*26 

.96326 

.99*22 
1.8112? 

I.02820 
i .0*12 
1.0561 
1.0731 
1.0861 

1.1631 
1.1188 
1.1330 
1.1*80 
1.1629 

1.1779 
1.1928 
1.207( 
1.2227 
1.2377 

12« 

.0*913 

.061*8 
a 07(»1 
.091*6 
.10**3 

.12118 

.13622 

.1538* 

.10790 

.18?’« 

.19757 

.212*1 

.2273* 

.?*?«* 

.256*9 

.27172 

.266** 

.30116 

.31616 

.31009 

.36581 

.369*? 

.175*1 

.1992* 

.*«595 

.*1965 

.«3**5 

.**«*5 

.6*62» 

.67985 

.69346 

.59(62 

.523*1 

.53(21 

.55299 

.5(77( 

.5(25» 

.59711 

.(1219 

.626(7 

.64166 

.(54*2 

.47114 
• M544 
.74474 

.715*8 

.71(21 

.7**98 

.75973 

.77««( 

.7(92* 

.8939( 

.(1(71 

.(31*6 

.(6(20 

.8*293 

.(77*9 

.»92*2 

.9071» 

.92187 

.936*9 

.95131 

.96685 

.9(077 

.995*0 

1.01019 
1.02*9 
1.0396 
1.05*3 
1.0698 

1.8837 
1.098» 
l.llll 
1.1278 
1.1*25 

1.157? 
1.1719 
1.18*6 
1.2811 
1.215* 
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.99038 

.0*293 

.07750 

.09209 

.10*6» 

.121?* 

.13547 

.150*6 

.16585 

.179*1 

.19*21 

.20074 

.22337 

.21795 

.25252 

.2470» 

.28166 

.29623 

.31079 

.12835 

.13992 

.35968 

.36903 

.1635* 

.19(11 

.6126( 

.6272* 

.9*178 

.95432 

.97486 

.*•566 

.6M41 

.516*8 

.52461 

.5*35* 

«5M66 
.57254 
.5(711 
.(•141 
.4141* 

.41(47 

.49514 

.45474 

.47*24 

.44871 

.76321 

.71771 

.73221 

.79471 

.74120 

.77549 

. ’9914 

.69*4« 

.81918 

.83366 

.(«•U 

.8626? 

.87710 

.89157 

.90*0* 

.92051 

.93*96 

.9*9*5 

.96391 

.9’01T 

.99281 
1.0073 
1.0217 
1.0362 
1.050« 

1.0661 
I.0795 
1.09*0 
1.100* 
1.1228 

1.1373 
1.1517 
1.1661 
1.1M5 
1.195* 
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rt 

••• 
■u 
•2« 
•3« 

•SO 
••• 
•»• 
••• 
a«« 

«•a 
«la 
«20 
«1« 
«»• 

«sa 
«•« 
«Ta 
«ee 
•»c 

laao 
lasa 
na# 
usa 
nao 

1250 
nao 
uso 
nao 
i»so 

isaa 

•KSSUftf 
MU aTM 

m.2S 25.1« 
m.a* 25.sa 
m.n as.»a 
MI.5« 25. U 
Ma.ai ?•.•• 

3«2.«T 2*.TI 
j«a.«i 2T.ai 
»01.J» 2T.3I 
•as.aa 2T.«i 
«ia.2S 2T.*2 

«U.ft« 20.22 
*l«.l» 2«.52 
•23.sa 20.02 
»2«.«3 2«.U 
•32.»T 2«.*3 

«30.«1 2*.T3 
••1.3« 3».03 
«•s.ao 3«.33 
•50.25 3a.O* 
•5».«« 30.»* 

*S«.l» 31.2* 
*«1.3« 32.TS 
503.5« 1*.2T 
525.80 35.TO 
5*8.02 32.2« 

570.25 30.80 
502.*T *0.31 
»1*.*« *1.«3 
»36.01 *3.3* 
»50.13 **.8S 

MI.36 *6.3» 

.688 OITKn 

38 «a 

|.**28 1.432» 
l.*a»3 l.**«T 
l.**T» I.*»«» 
1.515* !.*•*• 
1.532» 1.5612 

l.SSa* 1.5183 
1.5*7« 1.535* 
l.sas* 1.552» 
1.602« !.5»«T 
i.»2a* i.sa»« 

1,*370 l.«*«0 
1.655» 1.*211 
1.672» 1.6382 
l.»«0* 1.6553 
1.707« 1.672« 

1.7253 1.M46 
1.7*28 1.7067 
1.7603 1.7238 
1.7778 1.760» 
1.7*53 1.7580 

1.8128 1.7751 
I.«002 1.6606 
1, »*76 1.«*61 
2. »7*« 2.0315 
2.1621 2.116» 

2.7**3 2.2022 
2.33*5 2.2875 
2.*237 2.3727 
2.5107 2.*57» 
7.SOTO 2.5*30 

2.68*7 2.6281 
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l.*«77 
l.*2a* 
1.*373 
I.*5*0 
1.*10* 

l.»87* 
I.506* 
1.5211 
1.537« 
1.55*7 

1.571* 
1.5«*> 
1.6056 
1.»21T 
1.63*5 

1.6557 
1.*726 
1.68M 
1.7U55 
1.7273 

1.73«» 
1.822* 
1.»O«* 
1. *«6» 
2.07 36 

2.1571 
2.2*»* 
2.32*» 
2. *077 
2.*»«6 

2.577* 

*0 

1.775» 
1•3*2» 
1.«088 
l.*75J 
1.*»I7 

l.»58l 
1•* 7** 
l.»«10 
1.507* 
1.57 3» 

1.5*0« 
1.5567 
1.5732 
1.5*«» 
I.6«»« 

1.672* 
1.638* 
1.6552 
1.6716 
1.6880 

1.7»*» 
1.7*«*. 
1.«»** 
1. «503 
2.0321 

2.113» 
2.1*57 
2.2773 
2.35»0 
2. «»05 

2.5720 

1.3**3 
1.3*3* 
1.3815 
1•3»T6 
1 •« 137 

l.»2»* 
I.**»* 
l.*62l 
1.«7*2 
l.*»*7 

1.510* 
I.5265 
1.5*76 
1.5587 
1.57** 

1.5*0* 
1.686* 
1.6230 
1.63«! 
1.6552 

1.6711 
1.751» 
1. *31* 
1.912? 
1.««?* 

2.0725 
2.1526 
2.2376 
7.7I76 
2.3*2* 

2. »723 

1.3237 
1.3395 
1.3553 
1.3711 
1.386« 

l.*027 
1.«185 
I .4363 
I.*501 
t.*65* 

1.«»I7 
1. *»75 
1.5132 
1.6200 
I.5**6 

I.5606 
1.576* 
1.5*21 
1.6079 
1.6236 

1.634* 
1.7182 
1.7470 
1.8756 
1.45*2 

2.0326 
2.1113 
2.1*97 
2.2681 
2.3*6* 

2. *2*6 

1.2491 
1.31*» 
1.3301 
1.3*5* 
I.36II 

1.3766 
1.3921 
1.*076 
l.*?3t 
la* 38* 

1.65*1 
l.*6»S 
1.*850 
1.5005 
1.5160 

1.5315 
1.5*6* 
1.56?« 
1.5779 
1.541« 

1.608* 
1.6*61 
1.7613 
1. *«05 
1.9176 

1.94*6 
2. »71» 
2.1**5 
2.225* 
2.31122 

2.3789 

60 % 02, 

20.801 

100 110 

1.275* 1.2576 
1.2906 1.7*75 
1.3058 1.2*75 
1.3211 l.2«T» 
1.33*3 1.317* 

1.3515 1.3773 
1.36*7 1.7*27 
1.381» 1.3577 
1.3971 1.3721 
|.*I23 1.3*70 

l.*275 1.4619 
!.**27 I.»I69 
1 .*5 79 1.»318 
1.*731 1.**67 
l.«863 l.*6|6 

1.5*35 !.*7*5 
1.518* l.*«l* 
1.5338 1.5063 
1.6*90 1.521? 
1.66*2 1.5361 

1.579« 1.5510 
1.6552 1.6255 
1.7310 1.699* 
1.80*7 1.77*2 
1.8*23 1.8*8* 

1.457» 1.9276 
2.033* 1.996* 
2.1089 2.*70* 
7.18*3 2.1**8 
2.2597 2.2188 

2.33*9 2.2«2* 

DENSITY 

40 % H« 

126 130 

1.2366 1.209* 
1.2*53 1.223« 
1.2*00 1.23«? 
1.27«* 1.2527 
1.2893 1.2*71 

1.3*«* 1.2815 
1.3166 1.295« 
1.3313 1.3103 
1.3*79 1.32*7 
1.3*26 1.3391 

1.3773 1.1535 
1.391* 1.367» 
1.*0*6 1.3823 
l.«2l? 1.3967 
1.435« 1.4111 

1.4566 I.*255 
1.4651 1.*348 
1.4798 1.»5*2 
l.«9»* I.4986 
1.5090 I.*«?« 

1.5237 1.4973 
1.5*6* 1,5091 
1.6699 1.6*09 
1.7*28 1.712» 
1.8157 1.78*2 

1.8886 1.8558 
1.9616 1.9271 
2.83*1 1.9987 
2.10*8 2.81*1 
2.179* 2.161* 

2.251« 2.212» 

500 39.07 
»0» »0.83 
780 *7.63 
888 5*.«« 
988 61.26 

160» »a.«5 
no» 7«.as 
i?aa ai.65 
nao «a.*» 
nao «s.ao 

1500 102.07 
no» na.07 
i?aa m.oa 
iaaa i22.«a 
!••• 128.70 

zata is».«« 
ziao 1*2.*• 
zzao 1*9.7a 
23aa is*.si 
2*M 1*1.31 

2500 17*.II 
2*00 17*.97 
27*0 iai.72 
2a#6 19*.53 
2910 1*7.33 

]«•• 
3100 
32** 
330* 
3*60 

20».n 
21*.96 
217.75 
226.55 
211.36 

1.9735 
2.3**1 
2.7577 
j.naz 
3.5375 

1.9323 
2.3166 
2.*99* 
3.0*1? 
3.6*18 

1.8910 
2.26*9 
2.*977 
1.017? 
3.3095 

1.855? 
2.»23» 
2.5*83 
2.95*0 
3.32*» 

1.8190 
2.1797 
2.51*1 
2.847* 
3.25*3 

i.ra*i 
2.1179 
<••901 
2.8*13 
J.1909 

1.7509 
2.0977 
2.«*32 
2.707* 
3.1302 

1.7100 
2.0504 
2.3900 
2.735* 
1.0710 

1.*870 
2.8219 
2.15*0 
2.0859 
3.015* 

1.0581 
1.9861 
2.3177 
2.*38* 
2.9*18 

l.*29* 
1.9515 
2.2726 
2.5918 
2.9898 

3.925« 
».3122 
».6973 
5.888* 
5.6*26 

3.8618 
6.2189 
*.5957 
*.9*99 
5.3*2* 

3.766« 

».1299 
*.»97* 
*.e«»6 
5.22*6 

3.6833 
*.0**9 
*.***• 
«.7631 
5.11*7 

J.6097 
1.9*1» 
*.1I«0 
«.«»*6 
5.0157 

i.6391 
i.»05* 
•.2310 
••57*5 
*.»l»3 

j.*m 
3.0111 
6.1*95 
•.*061 
6.8710 

3.6000 
3.730» 
6.0716 
*.*on 
*.7209 

3.3662 
3.0711 
3.09*5 
6.1201 
6.»62* 

3.28*1 
3.885« 
3.92*6 
*.26?« 
•.55*7 

1.22*3 
3.5*1» 
3.856* 
«.I*»* 
*.»772 

5.**27 
».220* 
*.5*72 
*.971* 
7.3*15 

5.711« 
6.9S33 
6.65*7 
6.81«? 
7.17'»« 

5.591» 
5.35?* 
6.1115 
6.»«*6 
7.821« 

5.*7*5 
5.82'5 
6.1788 
».5281 
6.8751 

5.3631 
5.7085 
0.0522 
0.1460 
6.7118 

6.25*» 
6.59*8 
6.4311 
6.£»60 
9.50»* 

5.15*3 
5.6050 
5.8155 
6.1*18 
6.6686 

5.058» 
5.3815 
5.7868 
6.8281 
6.3*50 

*. *2» 
5.2817 
5.5088 
5.81*0 
8.277» 

6.8727 
5.1855 
§.*86« 
S.8t*l 
6.1137 

6.7850 
5.801I 
5.3885 
5.7022 
*.••*2 

7.711* 
8.0815 
8.6*71 
*.81*5 
8.171* 

7.5*11 
7.9002 
8.2573 
8.8121 
«.4**5 

7.37*9 
7.7274 
».«7*8 
8.6215 
8.7880 

7.27*6 
7.56*11 
7.*857 
«.7**3 
8.5811 

7.0717 
7.6077 
7.7616 
0.071« 
*.6032 

•.429« 
1.2587 
7.5*55 
7.410* 
*.2315 

*.7937 
7.1160 
7.63*5 
7.75*8 
8.0713 

».«»30 
».»T07 
7.2914 
7.6059 
7.91*3 

».539* 
»•6*92 
7.1ST* 
7.»»3« 
7.7680 

e.6106 
0.7238 
7.8262 
7.12*5 
7.*253 

*.1**5 
».«031 
».•««« 
7.1951 
7.«801 

9.52*» 
0.88*2 

I8.718* 
10.5011 
10.038» 

4.11*7 
».**27 

10.«MZ 
10.3515 
16.6010 

9.110* 
0.6503 
4.78*1 

10.1236 
10.6576 

8.9160 
9.2*85 
9.§79» 
0.40 71 

10.2124 

0.7300 
9.056» 
».170* 
9.7912 

10.0203 

O.55** 
9.0735 
4.1000 
•.50*9 
4.9176 

0.1857 
8.6082 
9.0095 
9.11-2 
9.6237 

8.22*0 
0.5300 
0.8352 
9.11*0 
9.«1*2 

8.870* 
0.3711 
•.6698 
8.9665 
9.2*1* 

7.»2?1 
8.2171 
8.5106 
8.0018 
0.84)1 

7.779» 
8.8695 
8.157; 
8.8»i? 
8.4277 

11.2859 
11.628» 11.9708 

12.3*9 
12.6*« 

11.0303 
11.3663 
II.*90» 
12.030 
12.15» 

10.7976 
11.11*3 
U.**?» 

I1.7*6 
12.067 

10.5504 
n.*7oi 
11.1975 
11.51* 
11.*24 

10.3371 
10.6517 
10.«»*5 
11.275 
11.583 

1U.128I 
n.*J6J 
19.1*2* 

11.0*7 
I1.J*4 

9.0276 9.7364 
10.770* 10.01U 
10.630» 10.3201 
10.929 10.621 
11.125 10.911 

9.55*6 
9.8*56 

10.13** 
10.*2? 
10.707 

5.37*7 
5.66*3 
5,9*94 
10.230 
10.51I 

9.210? 
9.»9u7 
9.769* 
10.0*7 
10.32? 

3500 238.10 
3600 2**.»* 
3700 251.77 
3900 258.57 
3000 265.18 

12.479 

13.109 
13.639 
13.961 
14.286 

12.6*5 
13.009 
11.330 
11.6*0 
13.»»* 

12.«O* 
12.771 
I3.017 
11.3»* 
13.66* 

12.1*1 
12.65I 
12.759 
13.06* 
13.167 

11.084 
12.191 
12.»9» 
12.79* 
13.09« 

11.6*4 
I1.4*6 
12.2*2 
12.535 
12.827 

11.*19 
11.7)1 
12.001 
I?.?«« 
12.575 

11.200 
11.*97 
ll.l’l 
12.05* 
12.31* 

10.491 
11.77? 
11.561 
11.*’* 
12.)05 

10.799 
11.5*5 
I1.1*0 
11.613 
l 1.993 

10.54¾ 
10.067 
11.117 
11.*05 
11 .6 71 

»000 272.I« 
»100 278.00 
*200 286.7» 
*380 292.6« 
*•00 794.*0 

i*.««' 
n.425 
i*.2*o 
15.561 
15.4*1 

16.2»» 
16.5*4 
16.847 
15.20* 
15.50» 

11.965 
1*.270 
1*.577 
I*.»’? 
15.170 

I3.66* 
13.99' 
U.261 
n.557 
l*.**- 

13.186 
13.079 
13.969 
1*.?57 
1*.56» 

13.116 
13.«O* 
13.699 
13.972 
1 *.26 3 

12.959 
13.1*1 
IJ.»?6 
11.6«» 
13.« • 

12.013 
12.*00 
11.165 
U.-30 
11.709 

12.379 
12.051 
12.920 
13.199 
13.*65 

12..*? 
12.*20 
12.6-5 
12.9.9 
13.2.1 

11.«35 
12.148 
)? .*5« 
12.7)9 
1 2.4 '6 

•600 30«.21 
•MO *13.01 
•700 310.01 
»900 32».»7 
4000 311.*2 

16.171 
16.*7» 
16.774 
17.07« 
17.377 

16.804 
16.188 
16.905 
16.099 
16.9*1 

15.666 
15.769 
16.06» 
16.33» 
16.67« 

15.134 
15.62» 
16.712 
15.945 
1*.?7* 

!*.«?* 
15.110 
16.340 
16.66* 
15.46* 

l*.532 
i*.80« 
16.083 
15.16» 
15.627 

I».?*« 
1*.6?0 
1*.740 
15.05» 
15.32* 

13.479 

1*.2»6 
16.610 
1*.7 7* 
16.036 

I3•7?C 
11.082 
I * . 2* 3 
l«.«02 
1*.754 

ll.-’O 
13.728 
13.49* 
1*.?*0 
1*.«4] 

I<.231 
13.996 
13.737 
I1.98« 
l*.?37 

6400 1*0.23 17.672 1 7.281 16.«** 16.55.. 16.21* 16.846 16.598 |5.?«5 16.0)6 1*.7** l*.**» 
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SP. VOL 
60 % 0,, 40 % He 
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.600 0KY6EN 

SHFCIFIC i/OLUME.CUBIC fifi.« 

.400 HELIUM *»EH»OE MOLttULAH «EIGHI <>0.801 

0C8TH 
n 
t 

10 
20 
30 
40 

SO 
60 
TO 
00 
00 

100 
110 
120 
130 
140 

ISO 
160 
ITO 
100 
190 

200 
210 
220 
230 
240 

250 
260 
2T0 
200 
290 

300 
310 
320 
330 
340 

3S0 
360 
3T0 
300 
390 

400 
410 
420 
430 
440 

4S0 
460 
470 
400 
490 

500 
910 
920 
930 
540 

950 
560 
570 
500 
590 

600 
610 
620 
630 
6*0 

650 
660 
670 
680 
690 

700 
no 
720 
730 
7*0 

75o 
760 
770 
760 
790 

PRESSURE 
P9I4 478 

14.70 
19.14 
23.50 
20.03 
32.47 

36.92 
41.36 
45.01 
50.25 
54.70 

59.1* 
63.50 
60.03 
72.47 
76.92 

01.16 
05.01 
90.25 
94.70 
99.1* 

103.30 
100.03 
112.*7 
116.92 
121.36 

¡25.81 
130.25 
134.69 
139.14 
143.50 

1*8.03 
152.47 
156.92 
161.36 
165.01 

170.25 
174.69 
179.14 
183.50 
100.03 

192.47 
196.92 
201.36 
205.01 
210.25 

214.69 
219.14 
223.50 
220.03 
232.47 

236.92 
2*1.36 
245.00 
250.25 
254.69 

259.14 
263.50 
260.01 
272.47 
276.92 

281.36 
289.00 
290.25 
294.69 
299.1* 

103.50 
308.03 
312.47 
316.92 
321.36 

325.0(1 
110.25 
334.69 
339.14 
343.50 

3*8.0] 
362.47 
166.91 
361.36 
165.80 

1.00 
1.30 
1.60 
1.91 
2.21 

2.51 
2.81 
3.12 
3.42 
3.72 

4.02 
4.33 
4.63 
4.93 
5.23 

5.5* 
5.84 
6.14 
6.44 
6.75 

7.05 
7.35 
7.65 
7.96 
8.26 

0.5* 
0.06 
9.17 
9.47 
9.77 

10.07 
10.30 
10.60 
10.98 
11.20 

11.58 
11.89 
12.19 
12.49 
12.79 

13.10 
13.40 
13.70 
14.00 
14.31 

14.61 
14.91 
15.21 
15.52 
15.02 

16.12 
16.42 
16.73 
17.03 
17.33 

17.63 
17.9* 
10.24 
18.54 
10.04 

19.15 
19.45 
19.75 
20.05 
20.36 

20.66 
20.96 
21.26 
21.56 
21.07 

22.17 
22.47 
22.77 
23.08 
23.38 

23.60 
23.98 
24.29 
24.59 
24.89 

30 

17.191 
13.200 
10.712 
9.0139 
7.7002 

6.0438 
6.1086 
5,5159 
5,0282 
4.6197 

4.2725 
3.97*0 
3.71*5 
3.4867 
3.2853 

3.1059 
2.9*51 
2.0001 
2.6687 
2.5491 

40 

17.542 
13.469 
10.932 
9.198* 
7.9397 

2.4398 
2.3395 
2.2471 
2.1617 
2.0826 

2.0091 
1.9*05 
1.8765 
1.8166 
1.7604 

1.707* 
1.6579 
1.6109 
1.5666 
1.52*7 

1.48*9 
1.4472 
1.4113 
1.3771 
1.34*6 

1.3136 
1.2840 
1.2557 
1.2286 
1.2026 

1.1778 
1.1539 
1.1310 
1.1090 
1.0878 

1.0674 
1.0478 
1.0289 
1.0106 
.99302 

.97602 

.95958 

.94370 

.92833 

.91345 

.09905 

.08509 

.87156 

.05846 

.8*577, 

.43337 

.82137 

.8.)930 

.79837 

.70735 

,77463 
.76620 
.7560* 
.74617 
.73654 

.72715 

.71800 

.70908 

.70038 

.69191 

6.9841 
6.2338 
5.6291 
5.1313 
4.714* 

4.3603 
4.0556 
3.7907 
1.558* 
1.3528 

3.1698 
1.0057 
2.8577 
2.7237 
2.6016 

2.4901 
2.3877 
2.293* 
2.2063 
2.1255 

2.0505 
1.9806 
1.9153 
1.8542 
1.7969 

1.7430 
1.6922 
1.64*3 
1.5991 
1.5562 

1.5157 
1.4772 
1.4406 
1.4057 
1.3725 

1.3*09 
1.3107 
1.2016 
1.2541 
1.2277 

1.2023 
1.1700 
1.1540 
1.1321 
1.1105 

1.0897 
1.0697 
1.0504 
1.0317 

1.01378 

.94642 

.9796* 

.96342 

.9*776 

.93257 

.91787 

.90364 

.88483 
,87643 
.86345 

,65063 
.83858 
.82670 
.81512 
.80389 

.79294 

.78230 

.77145 

.76185 

.7520* 

.7*2*5 

.73313 

.72*0? 

.71513 
,706*8 

50 

17.894 
13.714 
11.151 
9.3830 
8.0941 

7.1242 
6.3549 
5.7*21 
5.23*5 
4.8043 

4.4440 
4.1372 
3.8671 
1.6301 
3.4204 

3.2336 
3.0663 
2.414* 
2.7746 
2.65*2 

2.5404 
2.4354 
2.3347 
2.2504 
2.1645 

2.0420 
2,0207 
1.45*1 
1.8418 
1.8333 

1.7743 
1.7265 
1.6777 
1.6315 
1.5874 

1.5*4* 
1.5072 
1.*648 
1.43*3 
l.*00* 

1.3641 
1.3373 
1.3079 
1.2747 
1.2527 

1.2266 
1.2019 
1.1761 
1.1552 
1.1312 

1.1119 
1.0915 
1.0716 
1.0524 

1.034*6 

1.01679 
.99467 
.9831* 
.96714 
,95166 

,93664 
.9221* 
.90806 
.89**2 
.88115 

.86810 

.85579 

.8*366 

.83147 

.82034 

.8042* 

.74814 

.78781 

.77751 

. 76751 

.75773 

.7*821 

.73841 

. 724 17 
,721o* 

60 

18.2*6 
U.009 
11.370 
9,567* 
8.258* 

7.26** 
6.*8*2 
5.8552 
5.3376 
*.90*0 

4.5357 
4.2188 
3.9434 
3.7017 
3.4880 

3.2975 
3.1264 
2.9730 
2.833« 
2.7066 

2.5906 
2.4841 
2.3861 
2.2955 
2.2115 

2.1335 
2.0607 
1.9924 
1.9293 
1.8696 

1.813« 
1.7608 
1.7110 
1.6634 
1.6194 

1.5772 
1.5372 
1.4991 
1.4628 
1.4283 

1.395* 
1.3640 
1.3339 
1.3052 
1.2776 

1.2513 
1.2259 
1.2016 
1.1782 
1.I55H 

1.1342 
1.1133 
1.093? 
1,0739 

1.05519 

1.03715 
1.0146“ 
1.00283 

.98652 

.9707* 

.95546 

.94062 

.9262? 

.41235 

.89884 

.88573 

.87299 

.8606? 

.84857 

.8368« 

.82651 

.8)444 

.80367 

.7431« 
,78296 

.77300 

.76329 

.75383 

.74460 

.73557 

TEMPtH*IU8E.f 
70 80 

18.597 
14.279 
11.589 
9.7520 
8.4178 

7.4046 
6.6093 
5.9684 
5.4406 
4.9988 

4.623* 
4.3003 
4.0196 
3.7733 
3.5556 

3.3613 
3.1874 
3.0306 
2.8885 
2.7592 

2.6*08 
2.5323 
2.4324 
2.3401 
2.25*5 

2.17*9 
2.1008 
2.0316 
1,9668 
1.9060 

1.8*84 
1.7950 
1.74*3 
1.6963 
1.6509 

1.6079 
1.5671 
1.5283 
1.491* 
1.4562 

1.4226 
1.390* 
1.3600 
1.3307 
1.3026 

1.2757 
1.2499 
1.2251 
1.2011 
1.1784 

1.1564 
1.1351 
1.1147 
1.0449 

1.07586 

1.05747 
1.03969 
1.02250 
1.00588 
.98978 

.47*20 

.45910 

.4***7 

.43027 

.91650 

.90311 

.8901« 

.87753 

.8*529 

.85337 

.8*177 
■830*8 
.81951) 
•80880 
.79838 

.78823 

.77833 

.7*870 

.75928 

.75010 

18.949 
1*.5*9 
11.808 
4.436* 
8.5769 

f.5**8 
«./3*5 
o.081« 
5.8*38 
s,,1436 

*.7111 
«.3820 
«.0958 
J.8««8 
3.6224 

1.4252 
3.2479 
3.0881 
2.4*3* 
2.81 Ib 

2.6411 
2.5805 
2.-786 
2.38*5 
2.2973 

2.2163 
?» I4OH 
2.11 7u J 
2.00*2 
1.4*23 

1.88*1 

1.8241 
1.7776 
1.(287 
1.6825 

1.6386 
1.5470 
1.5575 
1.5199 
1,*B«0 

I,**98 
1.4172 
1.3860 
1.3561 
1.3275 

1.3001 
1,2738 
1.2*86 
1.22*3 
1.2010 

1.1785 
1.1569 
1.1360 
1.1159 

1.09652 

1.07777 
1.05965 
1.0*21* 
1.02522 
1.00882 

.94243 

.9775* 

.46265 

.9*818 

.95*1« 

.92051 

.40730 

.84**5 

.88145 

.««980 

.85800 

.8.650 

.83630 

.82««? 

.81380 

.8034* 

.74338 

.7835* 

.7739« 

.76*60 

90 

19.300 
14.814 
12.027 

10.1208 
8.7363 

7.6860 
6.8596 
6.1944 
5.6468 
5.1883 

4.7986 
4.4634 
4.1722 
3.9165 
3.6904 

3.4890 
3.3085 
3.1457 
2.998? 
2.8640 

2.7*13 
2.6286 
2.52*4 
2.4291 
2.3403 

2.2577 
2.)808 
2.1090 
2.0*17 
1.9787 

1.9193 
1.86)5 
1.8104 
1.7611 
1.7140 

100 

19.662 
15.089 
12.2*7 

10.3056 
8.8955 

7.8250 
6.9846 
6.3074 
6.7*94 
5.2824 

4.886) 
4.6450 
4.2*8) 
3.9881 
3.7578 

3.6528 
3.3690 
3.2033 
3.0631 
2.416“ 

2.7413 
2.6768 
2.5712 
2.47)6 
2.18)1 

2.2991 
2.2208 
2.1*77 
2.0792 
2.01*9 

1.984» 
1.8977 
1.8441 
1.79)4 
1.7*55 

I.6693 
1.6270 
1.5867 
1.5483 
1.5119 

1.4770 
1.4438 
1.4120 
1.3816 
1.3525 

1.3245 
1.2978 
1.2720 
1.2*73 
1.2236 

1.2007 
1.1787 
1.1574 
1.1369 

1.11716 

1.09806 
1,07960 
1.06178 
1.04482 
1.02783 

1.01165 
.99597 
.98080 
.96605 
.96178 

.93789 

.92443 

.91133 

.89862 

.88624 

.8/420 

.86280 

.85109 

.84000 

.82918 

.81855 

.80817 

.79817 

.78889 

.77907 

1.7000 
1.6564 
1.6158 
1.5768 
1.5397 

1.5042 
1.4704 
1.4380 
1.4070 
1.3774 

1.3*90 
1.3217 
1.2955 
1.2703 
1.2461 

1.2228 
1.2004 
1.1787 
1.1574 

1.1)775 

1.11833 
I.04956 
1.08138 
1.0638) 
1.04681 

1 .030 15 
1.01*38 
.9484) 
,98394 
.969)7 

no 

20.003 
15.159 
12.466 

10.4899 
9,05*7 

7.9651 
7.1098 
6.4203 
5.8529 
5.3776 

4.9734 
4.6265 
4.3245 
4.0896 
3.8251 

3.6165 
3.4295 
3.2608 
3,1080 
2.4688 

2.841« 
2.7249 
2.6174 
2.6180 
2.*260 

2.3*04 
2.2607 
2.1863 
2.1166 
2.0512 

I.9898 
1.9319 
1.8773 
1.825Î 
1.7769 

1.7306 
1.6867 
1.6450 
1.6053 
1.567* 

1.5311 
1.4969 
1.4639 
1.432* 
1.4023 

1.3731 
1.3*56 
1.1189 
1.2913 
1.2687 

1.2*50 
1.2221 
1.2001 
1.1784 

1.15836 

1.13858 
1.119*7 
1.10096 
1.08109 
1.06879 

1.0*904 
1.03278 
1.0170» 
I.00(78 
.98695 

.9552o .97258 

.9*152 .4586? 
,92820 ,9*506 
.41526 .43185 
,9()265 .91404 

.840*0 
,8 784 7 
.86667 
.86557 
.84455 

.83383 

.823)8 

.81317 

.8032) 

.7415* 

. •066 7 

.«4444 

,88263 
.87)1) 
.86941 

.84400 

.8 3H 16 

.82798 

.81784 

.80797 

120 

20.355 
15.629 
12.685 

10.67*3 I 
9.2134 

8.1053 
7.23*8 
é.5313 
*.9560 
*.*723 

4.0615 
4.7079 

4,4007 
4.1311 
3.89?« 

3.6803 
3.4849 
3.1183 
3.1628 

3.021? 

2.89(7 
2.7730 
2.6616 
2.5625 
2.4689 

2.3818 
2.3007 
2.22*9 
2.1540 
2.0875 

2.0250 
1.9661 
1.9105 
1.8580 
1.8084 

1.7613 
1.7166 
1.6741 
1.6317 
1.5952 

1.5585 
1.5234 
1.4899 
1.4578 
1.4271 

1.3977 
1.169* 
1.3423 
1.3163 
1.2912 

1.2670 
1.2*18 
1.2214 
1.1998 

1.17897 

I .151.8* 
1.13936 
1.12055 
1.10236 
1.08475 

1.06770 
1.05118 
1.(.)514 
1 .014M 
I.00454 

.9894) 

.47570 
,96160 
,4*8,4 
, 9 15* , 

.92275 

.910 ,8 

,H?S Jf 

I 'i 
.8¾ i if> 

130 

?0.70fc 
15.800 
U.904 
0.8585 
9.17)1 

8.2454 
7.3600 
6.6*6? 
6.0589 
5,5670 

6.1*40 
».784« 
«.»768 
*.2026 
1.4601 

3.7**0 
3.6503 
3.3758 
1.2176 
3.07j» 

2.4« 19 
2.8211 
2.7048 
2.6070 
2.5117 

2.42)2 
2.3*06 
2.26)6 
2.1914 
2.1238 

2.060? 
2.0003 
1.9437 
1.8903 
1.8398 

1.7919 
1.7465 
1.7013 
1.6622 
1.6230 

1.5856 
1.5*99 
1.5159 
1.483? 
1.4520 

1.4220 
1.3933 
1.3*57 
1.3392 
1.3137 

1.289? 
1.2655 
1.2*27 
1.2207 

1.19953 

1.17405 
1.15926 
1.1*01? 
1.1216? 
1.10)70 

1.0H6J6 
1.06454 
I.05125 
I.037*4 
1.02211 

1.0072? 
.992/7 
.97873 
.4650« 
,451«O 

.(168« 

.92* 13 
.41*11, 
.40214 
,89054 

.87427 

.86827 

.8675, 

.8* 706 

.8368« 



4 

PMCSSURF 
PSI» «TM 

DEPTH 
ET 

••« 
• 10 
*20 

■10 
•00 

•50 

•00 
• TO 
•ao 
•*o 

•oo 
«io 
•20 
«10 
• 00 

«so 
960 
»TO 
• RO 
«•n 

1000 

1050 
MOO 
1150 
1200 

1250 
1100 
1350 
1000 
1050 

1500 

370.25 
170.0« 
IT«.10 
lai.so 
laa.oi 

192.07 
196.«1 
001.10 
005.«0 
»10.25 

»10.0« 
019.10 
021.58 
•2a.oí 
•12.47 

016.91 
•01.1« 
005.00 
050.25 
050.6« 

059.14 
•Hl.16 
501.68 
525.80 

548,02 

570.25 
592.47 
81'>.69 
01».91 
054.13 

081.16 

25.19 

25.50 
25.ao 
26.10 
20.00 

20.71 
27.01 
27.11 
27.61 
27.92 

28.22 
28.52 
28.82 
29.11 
29.41 

29.71 
10,03 
30.33 
30.64 
30.94 

31.24 
32.75 
30.27 
35.78 
37.29 

38.80 
40.31 
41.83 
41.14 
44.85 

46.36 

.600 OXVOEm 

T-35 
SPECIFIC VOLUMCtCuaiC F t/La 

.400 HELIUM OVERAGE MOLECULAR «EIGHT 

SP. 
60 % 02, 40 

20.801 

30 40 

.68302 .69802 

.67553 .68978 

.66703 .68171 

.65991 .67180 

.65218 .66610 

.60501 .65863 

.63781 .65128 

.61076 .60010 

.62389 .63706 

.61714 .63019 

.61054 .62145 

.60409 .61688 

.59778 .61043 

.59159 .60011 

.58552 .59794 

.57960 .59187 

.57378 .58594 

.56807 .58013 

.56209 .5/042 

.55701 .56881 

.56163 .66334 

.52626 .53746 

.50313 .51385 

.48196 ,49224 

.46251 .47239 

.4445a .45409 

.42798 .43716 

.41260 .42146 

.39829 .40665 

.38495 .39324 

.37248 .38060 

50 60 

.7124? .72678 

.70401 .71819 

.69677 .70981 

.68774 .70162 

.67940 .69362 

.67224 .68581 

.66073 .67816 

.65/40 .6706« 

.65024 .66338 

.64323 .65622 

.63636 .64922 

.62963 .64217 

.62306 .63567 

.61662 .62910 

.61012 .62267 

.60414 .61638 

.59807 .61021 

.59214 .60415 

.58633 .5482/ 

.58063 .59241 

.5/504 .586/0 

.50862 .55976 

.52455 .53521 
,50241 .512/4 
,48224 .44209 

46358 .4/305 
44631 .45544 
43029 .43411 
41540 .42391 
40151 .40975 

38852 .39651 

TEMPERATURE.F 

70 80 

./4113 .75546 
•71238 ./4654 
.72383 .73/84 
./1550 ./2933 
.70734 ./2102 

.69937 .71291 

.69157 ./0446 

.68345 .69721 
•67651 .68461 
.66922 .68218 

.66208 .6/492 

.65510 .66/79 
•64826 .66084 
•64157 .65401 
.6350) .64/32 

.62859 .640/9 

.62231 .6343/ 

.61613 .6/810 

.61008 .62143 
•60415 .61540 

.54835 .60497 

.57089 .56200 

.54587 .55650 

.52296 .53316 
•50192 .51171 

.48251 .49194 
•46455 .4/365 
•44790 .45668 
•41242 .44089 
•41798 .42618 

.40449 .41243 

90 100 

.76976 .78405 

.76069 .77481 

.75181 .76579 

.74316 .75696 

.73470 .74834 

.72642 .73993 

.7)834 .73170 

.71043 .72364 

.70270 .71577 

.69912 .70807 

.68773 .70052 
•68049 .69314 
.67318 .68592 
.66644 .67885 
.85963 .67191 

.65297 .66913 

.64645 .69848 

.64004 .69197 

.6337/ .64558 

.62760 .63931 

.62158 .6311/ 

.59308 .60416 

.56712 .5/7/1 

.54331 .55349 

.52149 .53126 

.50135 .51074 

.48272 .49178 

.46544 .47418 

.44937 .45/80 

.4343/ .44254 

.42036 .4282« 

110 12o 

.79833 «81260 

./8892 .80303 

./7974 .79367 

.77074 .78454 

.76197 .77561 

.75140 .76689 

.74503 .75816 

.71681 .75002 

.72882 .74187 

.72098 .73389 

.71329 .72608 

.70578 .71844 

.69843 .71095 

.69124 ./0363 

.68419 .696,9 

.67728 .689.2 

.67051 .60293 

.64188 .4/578 

.65736 .669)6 

.65098 .66267 

.64471 .65611 

.61521 .62625 

.58829 .59885 

.56165 .57378 

.54100 .55074 

.52012 .52949 

.50081 .50984 

.48289 .49161 

.46624 .47466 

.45070 .45885 

.43618 .44406 

500 34.02 
600 40,83 
700 47.61 
800 54.44 
900 61.24 

1000 68.05 
1100 74.85 
1200 81.65 
1300 88.46 
1400 95.26 

1500 102.07 
1600 108,87 
1700 115.88 
1800 122.48 
1900 129.29 

2006 116.0« 
2100 142.90 
2200 149.70 
2300 158.51 
2400 181.31 

2500 170,11 
2000 176.92 
2700 183.72 
2806 190.53 
2900 197.33 

3000 204.14 
3100 210.94 
3200 217.75 
3300 224.55 
3400 231.36 

3500 238.16 
3600 244,96 
3700 251.77 
3800 258.57 
3900 265,38 

4000 272,1« 
*100 278.99 
4200 285.79 
4300 /92,60 
4400 299,40 

4500 106.21 
4600 113.01 
4700 119.81 
4800 126,62 
4900 313,42 

5000 340.23 

.50672 

.42264 

.36262 

.11764 

.28268 

.25474 

.23190 

.21289 

.19682 

.18306 

.17116 

.16075 

.15158 

.14344 

.13610 

.12964 

.12374 

.11838 

.11350 

.10903 

.10493 

.10115 

.09766 

.09442 

.09141 

.08861 

.08599 

.08354 

.08124 

.07908 

.07705 

.07513 

.07333 

.07162 
,07000 

.(16846 

.06700 

.06562 

.06430 

.06104 

.06184 

.0606« 

.(15960 

.05855 

.05/56 

.05659 

.51751 

.43170 

.37046 

.32455 

.28587 

.26035 

.23703 

.21762 

.20121 

.18717 

.17501 
• 1.S439 
.15502 
.14671 
.13928 

.13261 

.12858 

.12111 

.11612 

.11155 

.10736 

.10349 

.09992 

.09660 

.09353 

.09066 

.08798 

.08547 

.0H31? 

.08091 

.07883 

.07687 

.07502 

.07327 

.07)61 

.0/004 

.06855 

.06713 

.065/7 

.06448 

.06326 

.06208 

.06096 

.05988 

.05886 

.(15/8/ 

.528/7 

.44078 

.37824 

.33143 

.29501 

.20591 

.242)4 

.22233 

.20559 

.19126 

.17885 

.16800 

.15844 

.14904 

.14237 

.13556 

.12940 

.12381 

.)1872 

.11408 

.10976 

.10582 

.10216 

.09878 

.09541 

.09270 

.08996 

.08740 

.08499 

.08271 

.08061 

,07860 
.0/670 
.0749? 
.073?? 

.07141 

.0/0(18 

.0684? 

.06/2* 

.0659? 

.06466 

.06346 

.06211 

.061?! 
,06ü|6 

.059|* 

•5390? 
.44977 
.38605 
.33829 
.30117 

.27149 

.24723 
•2270? 
•20995 
.1953? 

•18266 
.17160 
.16184 
.1531« 
.14545 

• I 3849 
•13221 
.12650 
.12130 
•11653 

•11216 
• 10811 
•10440 
•10094 
.097/? 

.094/? 

.09191 
■08931 
.08685 
.08454 

.08237 

.0803/ 

.07818 

.07654 

.07481 

.0/316 

.0/161 
•07011 
.06869 
.0673» 

•06606 
.0648? 
.06145 
.06?5. 
.0614» 

• 06(1») 

.54975 

.45877 

.3938? 
•34513 
.30729 

.27703 
•25230 
•23170 
•214?« 
.19938 

•18646 
.175)8 
.16521 
•15640 
.14850 

• 14101 
•13500 
•12917 
•12386 
•11900 

•11054 
.1104? 
•10661 
•10308 
.09980 

.09674 

.09386 

.09120 

.08870 

.08634 

•08411 
•0820? 
.08004 
.07816 
.07639 

.0/471 
•07311 
.07159 
•07014 
•06876 

.06/44 
•06618 
.0649« 
•06382 
•0627? 

•06166 

.56045 

.46775 
•40156 
.35195 
.3133« 

.28256 

.25735 

.23635 

.21860 

.20341 

.19024 

.1/874 

.16860 

.15959 
•15154 

.14431 

.13777 
•11183 
•12641 
•12146 

.1)690 

.11270 

.10881 

.10521 

.10186 

.098/4 
•09582 
.09309 
.091153 
.08812 

•06585 
• 01137 I 
.06169 
.0/977 
.0/796 

.0/624 
•0/461 
.0/305 
.0/15/ 
.0/016 

.06682 

•06/51 
•06630 
.06512 
.06399 

.57113 

.47671 

.40930 

.35876 

.31947 

.28807 

.26238 

.2409« 

.22291 

.20742 

.19401 

.16229 

.17195 

.16277 

.15457 

•14719 
.14053 
.13447 
.12895 
.12390 

.11925 

.1)497 
•11101 
.10713 
.)0391 

.10073 

.09775 

.09496 

.09235 

.08989 

.08758 

.08519 

.08133 

.08137 

.0795? 

.0/777 

.0/610 

.0/451 

.07300 

.0/156 

.0/018 

.06887 

.06761 

.0664 I 

.06526 

.00291 .06415 

.58161 

.48567 

.41701 

.36555 

.32554 

.29355 

.26740 

.24562 

.22720 

.21142 

.19776 

.18582 

.17529 

.16594 

.15758 

.15007 

.14327 

.13710 

.13148 

.12632 

.12158 

.11722 

.11318 

.10943 

.10595 

.102/0 

.0996/ 

.09682 

.09416 

.09165 

•0K929 

.08 /06 

.08*96 

.08296 

.OMOd 

.0/926 

.0//56 

.0/596 

.07*42 
•0»?95 

.0/154 

.0/020 

.06892 

.06/69 

.06661 

.06538 

.59245 

.49459 

.42470 

.37232 

.33159 

.29903 

.27240 

.2502? 
•23147 
.21541 

.20149 

.18933 

.17861 

.16909 

.16058 

.15292 

.14600 

.13972 

.13398 

.1287] 

.12191 

.11946 

.11534 

.11153 

.10797 

.10466 

.10157 

.09867 

.09596 

.09140 

,09099 
.0887? 
.0865/ 
.08454 
.0876) 

.08(179 

.0/905 

.0/740 

.0758? 

.0/41? 

.0/289 

.0/14? 

.0/0?! 

.06896 ,1)6/76 

.06660 

.60311 

.50351 

.43239 

.37908 

.33763 

.30458 

.27739 
•25482 
.23674 
.21918 

.20522 

.19284 

.18193 

.1/223 

.16357 

.I55TT 
■ 14873 
.10213 
.1360« 
.13110 

.12623 

.12169 
•11740 
.11361 
.11000 

.10062 

.10307 

.1006? 

.09//6 

.09510 

•09?69 
.09077 
.088)9 
.086)1 
• 084 IS 

.08229 

.080*? 

.0/8«! 

.077?! 

.(175/0 

.0T4?4 

.0r2»« 

.0/.51 
•070>3 
.069,10 

.0676? 

VOL. 
% He 

130 

.87686 

.81/11 

.80/60 

.79830 

.78922 

.78035 

.77167 

.76318 

.75488 

./4678 

.73884 

./3106 

.72345 

.71599 

.70869 

.70153 

.6945? 

.68767 

.68094 

.67433 

.66 /66 

.63729 

.6094? 

.58391 

.50046 

.53885 

.51887 

.5003? 

.48307 

.46698 

.45195 

.81373 

.5124? 

.00887 

.38580 

.30367 

.30995 

.28237 

.25901 

.23999 

.22335 

.20895 

.19635 

.15520 

.17537 

.18055 

.15862 

.15100 

.10093 

.13898 

.13355 

.12850 

.1239? 

.11966 

.11570 

.11201 

.10858 

.10537 

.10236 

.09954 
« 09688 

.09436 

.092(1? 

.089/9 

.08/68 
• 08568 

.1181/9 

.0619« 

.0802/. 

.07861 

.07/07 

.0/558 

.0/415 

.0/2/9 

.07)49 
• 0 /024 

.06904 
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êO % Oj, 40 % He T-36 

•>•*00 OXfOCN 0,400 HELIUM 
ENTHALPY«HTU/LB 

0.000 OXYGEN U.»0U HELIUM 
CV.PTu/Lrt F 

PPESSUPE 
PSIA 

U.TO 

30.00 
SO.00 
100.00 

700.00 

300.00 
«00.00 
S00.00 
looo.oo 

30 SO 

US.7* ISl.To 
US.03 151.00 
US.*8 151.«6 
US.11 151.1? 

U*.* 150.« 

U3.6 1*0.7 
u?.o uo.o 
U?, 1 1*8.3 
1JB.3 1*5.0 

TEHPEPATUHt 
70 00 

157,00 103.03 
157.SO 103.5« 
157.** 103.*? 
157,1? 103.13 

150.5 10?.5 

155.0 10?.0 
155.3 101.* 
15«.0 100.8 
151.5 157.0 

110 130 

100.61 175.58 

100.53 175.50 
100.*? 175.*0 
100.1« 175.15 

168.0 17*.7 

108.1 17*.? 
167.5 173.7 
107.0 173.3 
16«.« 170,7 

3000.00 
3000.00 
«000.00 
S000.00 

131.8 130.1 

135.7 133,0 
133.0 130.8 
130.3 138.1 

U6.3 153.3 

1*1.0 Uo.l 
138.9 1*6.6 
136.0 1««,6 

159.9 106.« 

150.0 107.1 
153.9 161.0 
151.9 159.5 

PHESSUHE 
PSU 10 50 

I *, 70 .3010 .303? 
30.00 .30311 .3033 
50.00 ,?03u ,3033 

100.00 .30?? .3035 

300.00 .3035 .3038 
100,00 .3039 .3031 
•00.00 .303? .303* 
500.00 .3035 .3037 

1000.00 ,3051 .3051 

3000,00 .3? .3? 
3000.00 .3) ,?3 
«000.00 
5000.00 

ÎEH8EHATUHL 
70 OU HO 

.3035 ,3u?9 .30)4 

.3035 .3039 ,3 u 3 4 

.3036 .30)0 .30)5 

.3037 .3o)l .30)6 

.30)0 .3034 ,3038 

.303? .3036 ,3040 

.3035 .3039 .3u*3 

.3038 .30*1 .3044 

.3051 .3053 .3054 

.33 .31 .31 
•31 .33 .33 

0.600 OXYGEN II.«00 HELIUM 
ENTROPY,81U/LB F 

PRESSURE 
PS» JO 50 

TEHPEHATUHE 
70 90 110 130 

I*.70 
30.00 
SO.00 

100.00 

1.9738 

1.9350 
1.8856 
1.8118 

1.98*6 
1.9*68 
1.8975 
1.8338 

1.9061 
1.9583 
1.9090 
1.B3S« 

3.0071 
1.960) 
1.9300 
1.8*6* 

3.0179 
1.9801 
1.9307 
1.857? 

3.0381 

1.990« 
1.9*11 
1.8675 

300.00 
300.00 
«00.00 
SOO.OO 

1000.00 

3000.00 
3000.00 
*000.00 
S000.00 

1.7704 
1.7389 
1.6875 
1.6*61 
1.5598 

l.*8* 
1.408 
1.397 
1.369 

1.7835 
1.7*13 
1.6999 
1.6SR6 
1.5730 

l.*99 
l.*«S 
1.413 
1.385 

1.79*3 
1.7530 
1.7118 
1.6706 
1.5855 

I .*>13 
).,60 
l.«?8 
1.400 

1.8053 
1.76*3 
1.733? 
1.68?) 
1.597« 

1.535 
1.4 75 
1.441 
1.415 

1.816? 
1.7753 
1.7343 
1.6933 
1.6089 

1.S37 
..*86 
1.453 
1.438 

1.8365 
1.7856 
1.7446 
1.7037 
1.6199 

1.549 
1.499 
1.465 
1.441 

PRESSURE 
PSU 

0.600 OXYGEN 0.400 HELIUM 
THERMAL CONDUCTlOITY.BTU/SEC ET E 
IMULTIPLY TABLE ENTRY BY .OUOUlOO) 

TEHPEHATUHE 
30 50 70 90 110 

14.70 

30.00 
50,00 

100.00 

•76 ,79 .81 .83 ,85 

300.00 
300.00 
400.00 
500.00 

1000.00 

3000.00 

3000.00 
4000.00 
5000.00 

0.600 OXYGEN 0,400 HELIUM 
CP.RTU/LH F 0.600 OXYGEN 0.400 HELIUM 

PRANDTL NUMBER 

PRESSURE 
PSU 30 50 

TEMPERATURE 
70 90 110 l)t 

U.TO 
30.00 
50.00 

100.00 

.3977 

.396? 

.3988 

.300« 

.3980 

.398« 

.3990 

.300« 

.3963 

.3986 

.3991 

.300« 

.3986 

.3990 

.399* 

.3006 

.3991 

.399* 

.3999 

.3009 

.399* 
• ?99 7 
.3001 
.3011 

300.00 
300.00 
400.00 
500.00 

1000.00 

.3036 

.3068 

.3100 

.313* 

.3306 

.3033 

.3061 

.3090 

.3130 

.337? 

.3031 

.3057 

.3083 

.3110 

.)?«* 

.3030 

.3053 

.3077 

.3101 

.3333 

.3031 

.305? 

.307* 

.3096 

.330« 

.3031 

.3051 

.3071 

.3091 

.3190 

3000.00 .37 
3000.00 ,*0 
4000.00 .40 
5000.00 

36 ,36 ,)6 

38 .38 .37 
38 .38 .37 

.35 ,34 
•37 ,36 
.37 .37 

PRESSURE 
PSU )0 

temperature 
50 70 90 no 

14.70 

30.00 
50.00 

100,00 

.63 .5) .53 .61 .5) 

300.00 

300.00 
«00,00 
SOO.OO 

looo.oo 

3000.00 
3000.00 
4000.00 
5000.00 

130 

.3037 

.3037 

.3038 

.30)9 

.304 I 

.30*4 

.30*6 

.3048 

.3067 

.31 

.33 

130 

.87 

130 

.63 



ê 

MRtSSU«C 
PSU 

U.70 
30.00 
bO.OO 

100.00 

?00.00 

100.00 
400.00 
son.oo 

1000.00 

2000.00 

1000.00 
4000.00 
5000.00 

MWKSSUHE 
PS U 

14.70 
10.00 
50.00 

100.00 

200.00 
100.00 
400.00 
soo.oo 

1000.00 

201)0.00 
3000.00 
4000.00 
5000.00 

ppéssuré 
PS 1 • 

14.70 
30.00 
50.00 

100.00 

?00.00 

300.00 
400.00 
500.00 

1000.00 

2000.00 

3000.00 
4000.00 
5000.UO 

T-37 60 % Oi( 40 % He 

0.600 OXYGEN U.400 HFUüM 
CP/CV 

TfMPEHATU*t 
70 VU 30 

1.474 
1.476 
1 .47V 
1.466 

1.4VV 
1.513 
1.526 
1.540 
1.612 

1.7 
1.7 

50 

I .474 
1.476 
1 .47« 
1.464 

1.496 
1.507 
1.51V 
1.53? 
1.595 

1.6 

1.7 

1.473 
1.475 
1.4/7 
1.462 

1.493 

1.504 
1.515 
1.S26 
1.56? 

1 .6 
1.7 

1.472 

1.473 
1.475 
1.4»0 

l • 4VU 

I .49* 
1 •‘»uv 
1.51V 
1 .570 

I .6 
1.7 

110 

1 .471 
1.4 72 
1.474 
1.47V 

1.487 

1.494 

1.504 
1.514 
1.560 

l.o 

1.7 

1 30 

1.470 

1.471 
1.473 
1.477 

1.465 

1 .4V j 
1.501 
1 .50V 
1.551 

1 .6 

1.6 

0.600 OXYGEN 0.400 HELIUM 
VISCOSITY,LH/F? SEC 

imulUPlv tamle entry UY .0000)00) 

10 50 

1.343 1.304 

tempcratuhe 
70 90 

1.427 1#46ë 

110 130 

1.505 1.546 

0.600 OXYGEN 0,400 HELIUM 
SONIC VELOCITY FI/SEC 

TEHPEHATUHfe 

70 VO 30 

1370 
1370 
1371 
1 171 

1373 
1375 
13 76 
1376 
1306 

1436 
uso 

50 

13/4 
1374 
1375 
1377 

1301 

I 364 
1 IHR 

l J9? 
I 4 1 0 

1440 

I4H6 

1377 
I 176 
1379 
I 302 

1300 
t 1V4 
I 4 0 0 

14 06 
14 15 

I 440 

UH2 

1 JV| 

13V? 
1 JV4 
I IV 7 

14 04 
un 
u 10 
U25 
U5V 

UHl 
1504 

110 

1416 
1417 
1410 
U?1 

1420 
1435 
U*«? 
1449 
148 3 

1517 

15 J? 

130 

1440 
1441 
144? 
1446 

1453 
1459 
U6t 
1473 
1507 

1553 
1600 



0fN$ITY 
40 % 0,, 60 % H» 

T-38 
DENMTY,LBS/CUBIC Fl 

•400 OXYGEN .400 HCLIUN AVbRAGF MUIECUIAH «EIGHT 14,202 

DEPTH PBESSURF 
FT PS1A ATM 10 40 SO 60 

tchpebaiuhe.f 
TO 80 90 100 110 12(1 

t 14.TO 1.08 
10 19.14 1.30 
to ».sa uso 
10 28.01 1.91 
40 12.4T 2.21 

•042S0 
.05514 
.06819 
.08161 
•0918T 

.04165 

.05424 

.06682 

.0T941 

.09199 

.04081 

.0511T 

.06551 
,OT f84 
.09018 

04004 
05215 
06425 
0T615 
08844 

01929 
05116 
06104 
0T491 
086TT 

01856 
05021 
061BT 
0 /152 
00516 

.01T8A 

.04930 
•060T4 
.07218 
.08361 

.01T18 

.04842 

.05966 
•OTOH9 
.08212 

.01653 

.04T5T 

.05861 

.06964 

.08068 

.03590 
•046T5 
.05T60 
.06844 
.0T929 

50 16.92 2.51 
60 41.16 2.81 
TO 45.81 1.12 
80 40.25 1.42 
90 54.TO Î.T2 

• 106T0 
.11953 
.13216 
.14519 
.15801 

.10456 

.11T14 

.129T1 

.14228 

.15485 

.10241 

.11484 

.12716 

.13949 

.15181 

)0054 
11261 
124T? 
13680 
14888 

09864 
11040 
12216 
11422 
1460T 

09681 

10845 
12009 
HIT! 
)4316 

.09504 

.10648 

.11790 

.12933 

. 140 74 

.09315 

.10457 

.11580 

.12701 

.13823 

.09)71 

.10274 
,11176 
.12478 
.13481 

.090)3 
,10096 
.11180 
.12241 
.13346 

100 59.14 4,02 
110 63.58 4.11 
120 68.01 4.6] 
110 72.47 4.91 
140 76.92 5.21 

.17081 

.18165 

.19667 

.20928 

.22209 

.16741 

.17997 

.19243 

.20508 

.21764 

.1641? 

.17644 

.18874 

.201(14 

.21376 

16096 
17304 
18411 
19718 
20925 

1579? 
16977 
18161 
19344 
20529 

14499 
16662 
1 7824 
18987 
20148 

.1421? 

.16348 

.17400 

.18641 

.19782 

.14945 

.16066 

.17187 

.18308 

.19428 

.14682 

.15784 

.16885 

.17986 

.19087 

.14429 

.15511 

.16594 

.17676 

.18758 

ISO 81.36 5.54 
160 85.81 5.64 
170 90.25 6.14 
180 94.70 6.44 
190 99.14 6.75 

.23490 

.24770 

.26050 

.27330 

.28609 

.23019 

.24273 

.25528 

.26782 

.28036 

.22567 

.23796 

.250>6 

.26244 

.27494 

22131 
23338 
24544 
25749 
26955 

2171 1 
¿2896 
24080 
¿5262 
26445 

213)0 
¿2472 
2)633 
¿(.794 
¿5954 

.¿0922 

.22063 

.23202 

.¿4342 

.25482 

,20448 
.¿1668 
.22788 
.23907 
.24026 

.20187 

.21288 

.22387 

.23487 

.24486 

.19819 

.20920 

.22001 

.23081 

.2416? 

200 101.58 7.05 
210 106.01 7.35 
220 112.67 7.65 
210 116-92 7.96 
260 121.16 8.26 

.29889 

.31168 

.32647 

.11725 

.15003 

.29289 

.10543 

.31796 

.13048 

.34101 

.287)4 

.29942 

.31170 

.32399 

.33626 

28160 
29365 
10569 
31773 
32978 

¿7627 
¿8810 
29991 
31173 
32353 

¿7114 
¿8275 
29434 
30594 
31753 

.26620 

.27760 

.28898 

.30037 

.31175 

.26145 

.27263 

.28382 

.29499 
,30617 

.25685 

.26784 

.27883 

.28981 

.30079 

.25242 

.26322 

.27402 

.28481 

.29559 

250 125.81 6.56 
260 118.25 8.86 
270 134.69 9.17 
2*0 139.14 9.47 
290 143.58 9.77 

.36281 

.17559 

.36835 

.60112 

.41189 

.15553 

.16804 

.38056 

.19108 

.40558 

.14854 

.16080 

.37307 

.18534 

.39760 

34181 
35385 
36587 
37791 
38993 

33535 
34715 
35896 
37075 
38256 

32912 
34071 
35230 
36 38 7 
37546 

.32313 

.33450 

.34588 

.35724 

.36861 

.31735 

.32851 

.33969 

.35085 

.36202 

.31177 

.32275 

.33372 

.36469 

.35565 

.30639 

.31717 

.32796 

.33874 

.36951 

160 148.03 10.07 
310 152.47 18.38 
120 156.92 10.68 
lit 161.36 18.9* 
168 165.81 11.28 

.42666 

.43941 

.45217 

.46493 

.47769 

.41809 

.41060 

.44109 

.45559 

.48809 

.40986 

.42211 

.41437 

.44661 

.456*7 

40195 
41397 
42599 
41*01 
45002 

39415 
40614 
41791 
42972 
44150 

38 703 
39860 
41017 
42173 
43110 

.37998 

.39133 

.40270 

.41405 

.42541 

.37318 

.38431 

.19549 

.40664 

.41780 

.16662 

.17758 

.18854 

.39950 

.41045 

.36029 

.1710» 

.18186 

.39260 

.40116 

»0 170.25 11.58 
160 176.69 11.(9 
ITS 179.14 12.19 
»• 181.58 12.49 
]90 lit.93 12.79 

.49043 

.50319 

.51591 

.52966 

.54140 

.46058 

.49107 

.50556 

.51804 

.51052 

.47)12 

.45116 

.49560 

.50761 

.52007 

46203 
67403 
46604 
49803 
51004 

45328 
46506 
47684 
48860 
50018 

44486 
45641 
46798 
4 7956 
49108 

.43876 

.64810 

.45945 

.47079 

.48214 

.42894 

.44008 

.45121 

.46236 

.67351 

.42160 

.61215 

.66310 

.65623 

.46518 

.61613 

.42688 

.61566 

.66660 

.65715 

406 192.47 11.10 
410 196.92 13.40 
420 201.1» 11.70 
450 209.21 14.(0 
660 210.29 14.11 

.95414 

.96686 

.57959 

.59213 

.60504 

.54299 

.59547 

.56795 

.55041 

.59288 

.51211 

.54451 

.55676 

.56698 

.90120 

52202 
51402 
54600 
55800 
56997 

51214 
52191 
53567 
54741 
55916 

50262 
51418 
92571 
51726 
54879 

.46147 

.59480 

.51614 

.52746 

.53879 

.48664 

.49576 

.5069» 

.51802 

.5291» 

.47612 

.4870» 

.4979» 

.59891 

.51985 

.467*9 

.47866 

.48918 

.59012 

.510*7 

450 214.69 14,61 
669 219.14 14.91 
470 223.56 15.21 
480 228.01 15.52 
490 212.47 19.82 

.6177» 

.61049 

.64114 

.65591 

.66862 

.60514 

.61716 

.61027 

.66271 

.65517 

.59141 

.60561 

.61/83 

.63005 

.66225 

58196 
59191 
60591 
61788 
62985 

5709] 
58269 
59443 
60618 
»1791 

56031 
57166 
58338 
59492 
(0643 

.55011 

.56141 

.57775 

.58406 

.59518 

.54027 

.55138 

.56250 

.57361 

.58471 

.51077 

.54168 

.55261 

.56352 

.57441 

.52160 

.5321» 

.54307 

.55379 

.56452 

559 216.92 16.12 
510 241.16 16.42 
528 245.80 16.7] 
530 250.25 17.03 
960 254.69 17.33 

.»Bill 

.89602 

.70671 

.71941 

.71211 

.66761 

.66806 

.69251 

.70494 

.71739 

.65446 

.66666 

.6788« 

.69109 

.70324 

»4181 
65378 
64574 
67770 
68965 

62966 
64139 
65313 
66485 
67657 

61796 
»¿947 
64100 
66250 
86400 

.60669 

.6179» 

.62910 

.64060 

.65190 

.59581 

.60693 

.61802 

.62913 

.64022 

.58535 

.59626 

.60716 

.61807 

.62*97 

.575?» 

.58596 

.59668 

.60719 

.618)0 

950 259.14 17.63 
560 261.58 17.94 
570 268.03 18.24 
580 272.47 18.54 
590 276.92 18.84 

.74481 

.75749 

.77018 

.78287 

.79551 

.72981 

.74225 

.75467 

.76710 

.77953 

.71543 

.727m 

.73980 

.75197 

.76416 

70159 
71199 
72549 
7174. 
7491) 

68811 
70002 
/1175 
72146 
/1516 

6/552 
68701 
6-.851 
/1002 
72150 

.66119 

.67448 

.68578 

.69706 

.70814 

.65131 

.66241 

.6/349 

.6845/ 

.69566 

.63986 

.65076 

.66165 

.67254 

.68341 

.6288? 

.63952 

.65022 

.6609? 

.67163 

400 281.36 19.15 
610 285.80 19,45 
620 ¿90.25 19.75 
630 294.69 20.05 
640 299.14 20.16 

.8082? 

.82088 

.63156 

.84621 

.85888 

.79194 

.80416 

.01677 

.82919 

.84158 

.7/6)? 

.78860 

.8006» 

.01281 

.82498 

741 3¿ 
7 712» 
78519 
7971 1 
80902 

/4689 
/5859 
770)0 
78200 
/9171 

/3301 
/4449 
/5597 
/6746 
//894 

.71963 

.71091 

.74218 

.75346 

.76471 

.70674 

.71781 

.72889 

.73996 

.75102 

.69431 

.70519 

.71608 

.72699 

.73782 

.6823? 

.69300 

.70371 

.71439 

.72507 

650 303.58 20.66 
»60 308.03 20.96 
»70 112.4/ 21.26 
660 316.92 ¿1.56 
690 321.36 21,87 

.8/155 

.88420 

.89686 

.90952 

.92216 

.85400 

.86639 

.87880 

.89110 

.90356 

.83/15 

.84910 

.861«» 

.8/360 

.88574 

82096 
8128/ 
M44H0 
866/g 
86861 

80539 
81708 
82878 
84046 
85214 

/90*3 
8U 190 
6 1 336 
82484 
83630 

.//599 

./8726 

./9852 

.809/7 

.82104 

.76210 

.77316 

.764¿I 

.79528 

.60633 

.74870 

.75954 

./7042 

.78130 

. /9215 

.73577 

.74644 

.75711 

.76780 

.77847 

TOO 325.80 22.17 
7)0 330.25 22.47 
720 334.49 22.77 
730 339.14 23.08 
740 343.58 23.38 

.93481 

.94744 

.96009 

.97272 

.98536 

.91596 

.92*36 
,94073 
.95312 
,96549 

.89/59 

.9100? 

.92218 

.93410 

.94645 

88052 
89242 
90434 
91622 
92814 

86383 
87550 
88719 
89886 
91052 

84/76 
65923 
8/068 
88213 
8*360 

.83229 

.84353 

.85480 

.86604 

.87727 

.81738 

.82844 
•839Y8 
.85052 
.8615/ 

.80301 

.8)187 

.82472 

.83556 

.84640 

.76913 

.79979 

.81047 

.02113 

.81178 

750 148.01 21.68 
/60 352.47 21.98 
770 356.91 24.29 
780 361.36 24.59 
790 365.80 24.89 

.99600 
1.01062 
1.02325 
1.0358» 
1.04*49 

,9778* 
,99024 

1.00262 
1.01497 
1.02735 

.95856 

.9707(1 

.982«? 

.99491 
1.00/04 

94002 
9519? 
96)80 
97568 
98757 

92220 
93385 
94551 
95718 
9688) 

90504 
91648 
92794 
93937 
95080 

.88651 
,89976 
.91098 
.92223 
.93345 

.87260 

.88363 

.89468 

.90570 

.91673 

.85726 

.86810 

.87893 

.88978 

.90061 

.84265 

.85310 

.86376 

.67419 

.88509 

130 

.03529 

.04596 

.0566? 

.06728 

.07794 

.08860 

.09925 

.10990 

.12055 

.1)120 

.14164 

.15248 

.16)12 

.173/6 

.18*39 

.1950? 

.20565 

.21627 

.22690 

.23752 

.24814 

.25875 

.26936 

.27998 

.29058 

.30119 

.31179 

.32239 

.33299 

.34358 

.15*17 

.36477 

.37535 

.1659] 

.19652 

.60799 

.41768 

.42825 

.63662 

.4*939 

.49995 

.4/051 

.46108 

.4916* 

.50219 

.51275 

.52130 

.53184 
,54440 
.55*93 

.56547 

.57602 

.58655 

.59708 

.6076? 

.61814 

.62866 

.63919 

.64971 

.66022 

.6707» 

.68125 

.69176 

.70226 

.71277 

.72327 

.73376 

.74427 

.75476 

.76524 

.77575 

.78623 

.79670 

.80716 

.81767 

.82814 

.83861 

.84989 

.85956 

.87992 



Dt mm 
ft 

•tt 
•le 
tio 
no 
1*0 

iso 
ttt 
• TO 
••0 
(«0 

900 
910 
920 
930 
940 

9S0 
960 
9T0 
960 
990 

1000 
1050 
1100 
1150 
1200 

1250 
1300 
1350 
1400 
1450 

1500 

PRtSSlME 
P(U 4lN 

3T0.25 29.19 
1T4.69 25.90 
3T9.14 29.90 
1(3.51 26.10 
1M.0J 26.40 

192.4T 26.71 
196.91 27.01 
401.36 27,11 
405.80 27.61 
410.25 27.92 

414.69 2(,22 
419.14 28.52 
421.96 28.82 
428.01 29.1] 
432.47 29.43 

436.91 29.71 
441.16 30,01 
445.80 30.33 
450.25 70.64 
444.60 10.94 

459.14 71.24 
481.36 12,75 
503.58 34,27 
525.80 75.78 
54(.02 77.29 

570.24 78.80 
592.47 40,11 
614.69 41.61 
636.91 43.34 
659.13 44.85 

681.36 46.16 

.400 OXYGtN 

T-39 
OtNStT».LBS/CUBIC fI 

.600 HELIUM 6VERME "OLtCULOX »EIGHT 

DENSITY 
40 % 07, 60 % He 

15.202 

10 40 50 60 
ICMPtHOTUHE.F 

70 BO 90 100 no 120 130 

1.06109 1.01969 1.01916 
1.07172 1.05206 1.03129 
1.08631 1.06441 1.04378 
1.09893 1.07677 1.05551 
I.11152 I.08911 1.06760 

•99944 .98050 .96225 
nOllll .99214 .97168 
1.02320 1.00178 .98510 
1.01506 1.01544 .99654 
1.04694 1.02707 1.00796 

.94467 .9277«. .91143 

.95591 .93878 .92225 

.96712 .94979 .93310 

.97833 .96080 .94391 

.98957 .97183 .9547? 

.89568 .88047 

.9061? .89095 

.91697 .90140 

.92760 .91185 

.93823 .92229 

1.12414 1.10147 1.07966 
1.11675 1.11379 1.09160 
1.14913 1.12615 1.10368 
1.16193 1.11847 1.11599 
1.17451 1.15082 1.12806 

1.05660 1.03870 1.01937 
1.07065 1.05035 1.03081 
1.0625? 1.06197 1.04221 
1.09437 1.07359 1.05362 
1.10621 1.06524 1.06505 

1.00077 .96284 .96556 
1.01197 .99384 .97637 
1.02317 1.00484 .98717 
1.03439 1.01586 .99797 
1.04559 1,02665 ).00860 

.94865 .93276 

.95950 .94320 

.9701? .95364 

.98071 .96407 

.99114 .97451 

1.18711 1.16114 
1.19967 1.17546 
1.2123 1.1878 
1.2248 1.2001 
1.2174 1.2124 

1.2500 1.2247 
1.2626 1.2171 
1.2751 1.2494 
1.2877 1.2617 
1.3002 1.2740 

1.3128 1,2863 
1.3755 1.3477 
1.4382 1.4091 
1.5007 1.4704 
1.5632 1.5316 

1.6257 1.5928 
1.6880 1.6538 
1.7503 1.7148 
1.8124 1.7757 
1.6745 1.8366 

1.9165 1.8973 

1.14017 1.11608 
1.15224 1.12992 
1.1641 1.1418 
).1764 1.1536 
1.1865 1.1654 

1.2006 1.1773 
1.2126 1.1691 
1.2247 1.2009 
1.2367 1.2128 
1.248» 1.2246 

1.2608 1.2364 
1.3211 1.2955 
1.38)? 1.3544 
1.44)1 1.413» 
1.50)3 1.472? 

1.561? 1.5110 
1.6211 1.5696 
1.6806 1.6482 
1.7406 1.7068 
1.800? 1.7652 

1.8597 1.6236 

).09665 1.07645 
1.10847 ).08784 
1.1201 1.0993 
1.1317 1.1)07 
1.1433 1.1220 

1.1549 1.1334 
1.1666 1.1448 
1.1761 1.1562 
1.1398 1,1676 
1.2011 1.1790 

1.2129 1.1904 
1.2709 1.2472 
1.3287 1.3040 
1.3865 1.3607 
1.444? 1.4173 

1.5019 1.4739 
1.5594 1.9304 
1.6169 1.5868 
1.6743 1.6431 
1.7117 1.6994 

1.7890 1.7556 

1.05678 1,03784 
1.06799 1.04885 
1.0792 1.0598 
1.0904 1.0708 
1.)015 1.11818 

1.1127 1.0928 
1.1239 1.1038 
1.1151 I.II47 
1.1463 1.1257 
1.1475 1.1)67 

1.16H6 1.)477 
1.7244 1,2025 
1.2802 1.7572 
1.3158 1.3)19 
1.3914 1.3669 

1.4470 1.4210 
1.5024 1.4754 
1.5578 1.5298 
1.6131 1.5842 
1.6683 1.6384 

1.7235 1.6926 

1.01959 1.00196 
1.03019 1.01259 
1.041? 1.0212 
1.0520 1.0316 
1.0676 1.0444 

1.0716 1.0550 
1.0643 1.0656 
1.0951 1.0762 
1.1059 1.0868 
1.1167 1.0974 

1.1775 1.10M0 
1.1811 1,1609 
1.2351 1.2117 
1.7888 1.2665 
1.3424 1.3197 

1.1960 1.3719 
1.4495 1.4244 
1.5029 1.4769 
1.5563 1.5294 
1.6096 1.56)6 

1.6628 1.6341 

.96496 

.99539 
1.0058 
1.0163 
1.0267 

1.0371 
1.0475 
1.0579 
1.0684 
1.0786 

1.0897 
1.14)? 
1.1931 
1.2450 
1.2968 

1.3486 
1.4003 
1.4519 
1.5035 
).5549 

1.6063 

500 34.02 
600 40.83 
700 47,63 
800 54.44 
900 61.24 

1000 68.05 
1100 74.65 
1200 81.65 
1300 68.46 
1400 95.26 

1500 102.07 
1600 106.87 
1700 115.68 
1(00 122.48 
1900 129,29 

1000 136,09 
2100 142.90 
2200 149.70 
230« 156.51 
2400 163.31 

2500 170.11 
2600 176.92 
2700 183.72 
2(00 190.53 
2900 197.33 

3000 204.14 
3100 210.94 
3200 217, 5 
3300 224,55 
3400 231.36 

3500 238.16 
3600 244,96 
3700 251,77 
3600 258.57 
3900 265.36 

4000 272.16 
4100 276.99 
4200 265.79 
»300 292.60 
4400 299.40 

4500 106,21 
4600 311,01 
4700 119.81 
4800 126,62 
4900 331.42 

5000 140.23 

1.4261 
I,7091 
1,9886 
2.2663 
2.5426 

2.8171 
3.0899 
3.3612 
3.6307 
3.8985 

1.399? 1.37)6 
1.6745 1.64)4 
1.9463 1.9096 
2.2204 2.1761 
2.4910 2.4416 

2.7599 2.7061 
3.0272 2.9670 
3.2928 3.2274 
3.5568 3.486? 
3.8192 1.741? 

1.1449 1.3194 
1.6095 1.5789 
1.8726 1.6370 
2.1341 2.0935 
2.1940 2.1464 

2,6625 2.601« 
2.9093 2.6539 
3.1646 3.1041 
3.4183 1.3532 
3.6706 3.6006 

1.2948 1.2712 
1.5495 1.5212 
1.8027 1.7698 
2.0544 2.0169 
2.3047 2.2625 

2.5535 2.5067 
2.8007 2.7495 
3.0465 2.9908 
3.2908 3.2306 
3,5335 3.4690 

1.2484 1.2265 
1.4939 1.467b 
1.7380 ).7074 
1.9807 1.9459 
2.2219 2.1829 

2.4618 2.4185 
2.7002 2.6627 
2.9372 2.6655 
3.1728 3.1170 
3.4068 3.3470 

1.2062 1.1846 
1.44?? 1.4178 
1.6779 1.6494 
1.91?? 1.8798 
2.1462 2.1088 

2.3766 2.3164 
2.6069 2.6628 
2.(366 2.7877 
3.063? 3.0114 
3.2(94 3.2337 

4.1646 4.0799 
4.4289 4.3389 
4.6916 4.5962 
4.9524 4.6516 
5.21)7 5.1059 

5.4691 5.3581 
5.7247 5.6087 
5.9787 5.6576 
6.2311 6.1049 
6.4816 6.3504 

6.7303 6.5943 
6.9774 6.8364 
7.2225 7.0769 
7.4661 7.3160 
7.70(2 7.5532 

7.9483 7.7888 
(.1869 8.0227 
(.4240 8.2550 
6.6591 8.4658 
8.8927 8.7)52 

9.1244 8.94?» 
9.1546 9.1687 
9.5833 9.3928 
9,8105 9.6160 

10.0358 9.837? 

10.2596 10.0571 
10.462« 10.2751 
10.7024 10.49?) 
10.921» 10.7073 
11.1195 10.9211 

11.3551 11.1335 
11.569« 11.1440 
11.7832 11.5537 

11.99b 11.762 
12.205 11.968 

3.9987 3.9210 
4.2527 4.1700 
4.5049 4,4173 
4.7555 4.6630 
5.0044 4.9074 

5.25)9 5.1498 
5.4976 5.3910 
5.7415 5.6305 
5.9819 5.868? 
6.224» 6.1044 

6.4640 6.3192 
6.7016 6.5723 
6.9374 6.8039 
7.1717 7.0141 
7.4046 7.2625 

7,6360 7.4894 
7.8656 7.7150 
6.0934 7.9388 
8.3201 8.1611 
8.5450 8.3621 

8.7654 8.6017 
8.9904 8.8)94 
9.2107 9.0360 
9.4295 9.2411 
9.6469 9,464» 

9.8610 9.6768 
10.077? 9.»81» 
10.2904 10.0971 
10.5020 lO.IDbl 
10.71?? 10.411» 

10.9204 10.7167 
11.12«0 10,920» 
11.33)7 11.1?)? 

11.51» 11.324 
11.74? 11.42» 

I. 8464 3.7748 
4.0906 4.0)45 
4.1133 4.2528 
4.5745 4.4895 
4.614? 4.7248 

5.0521 4.9584 
5.2887 5.1907 
5.5214 5.4215 
5.7571 5.6507 
5.989? 5,8785 

6.2196 6.1049 
6.4485 6,3296 
6.6758 6,5510 
6.9014 6.7750 
7.1260 6.9953 

7.3491 7.2)43 
7.5704 7.4319 
7.7904 7.6482 
8.0069 7.8628 
8.2262 8.076« 

8,4417 6.288« 
8.6559 8.4987 
8.8687 6,7080 
9.080? 6.9157 
9.2900 9.1225 

9.4965 9.3277 
9.7056 9.5315 
9.9118 9.7317 

10.116? 4.9351 
10.3195 lu.1346 

10.5211 10.3337 
10.7220 10.5310 
10.9211 10.7271 
II. 119 10.922 
11.316 11.11» 

3.7058 1.6195 
3.9412 1,670( 
4.1752 4.1006 
4.4076 4.3291 
4.6166 4.5559 

4.8682 4.7815 
5.0965 5.0057 
5.1211 5.2283 
5.5482 5.4496 
5.7721 5.6695 

5.9944 5.8882 
6.2154 6.1052 
6.4347 6.1210 
6.6527 6.5354 
6.8694 6.7486 

7.0847 6.9601 
7.2988 7.170« 
7.5112 7.379» 
7.7223 7.5872 
7.9321 7.7933 

8.1401 7.9986 
8.1476 8.2023 
8,5532 8.4047 
8.7576 8.6056 
8.9607 8.8056 

9.1627 9.004« 
9.1611 9,2016 
9,5624 9.1976 
9.7607 9.6925 
9.9571 9.7861 

10.1627 9.9786 
10.1470 10.1700 
10.5401 10.160? 
10.712 10.549 
10.922 10.717 

1.5757 3.5141 
1.6029 3.7175 
4.02(8 3.9595 
4.2513 4.1801 
4.4764 4.3996 

4.6980 4.6174 
4.9181 4.(341 
5.1173 5.0494 
5.1649 5.2633 
5.5711 5.4760 

5.7859 5.6875 
5.9995 5.8974 
6.2116 (.1061 
6.4225 6.3116 
6.6320 6.5195 

6.8402 6.7245 
7.0472 6.9280 
7.2627 7.1103 
7.487? 7.3113 
7.640? 7.531? 

7.8619 7.73()0 
8.0621 7.9271 
8,2615 8.1211 
8.4596 8.3184 
8.6661 2.5121 

8.8617 8.7047 
9.0460 8.8947 
9.2191 9.0860 
9.4 )1 0 9.27»? 
9,6219 9,46.)0 

9.8116 9.6490 
9.9997 9.8343 

10.187? 10.0197 
10.173 10.203 
10.558 1 0•385 

1.4547 
1.6744 
1.(927 
4.1096 
4.1254 

4.5398 
4.7529 
4.9647 
5.1751 
5.3845 

5.5924 
5.798« 
6.0041 
6.2083 
6.4114 

6.6130 
6.8114 
7.0124 
7.210» 
7.4070 

7.6025 
7.7967 
7.9899 
8.1619 
8.1728 

8.6626 
8.760« 
8.9385 
9.1246 
9.1097 

9.4936 
9.6765 
9.8581 
10.039 
10.21« 

12.413 12.173 U.«,» 11.723 11.511 11.308 11.112 10.421 10.742 10.566 10. 19» 



SP. VOL 

40 % 02, 60 % He 

T-40 

SPfCIFIC VOLUME.CUBIC M/LB 

DEPTH PRESSURE 
FT PSM »1M 

.400 OXTOEN .400 HELIUM AVERAGE »OLtCuLAM ut 1 GH T 1S.E02 

10 40 
TEMPERATURE.F 

So 60 70 00 00 100 

0 14.70 1.0« 
10 19.14 1.10 
20 21.SB 1.60 
30 20.01 1.91 
40 32.47 2.21 

21.530 24.011 
10.069 18.438 
14.665 14.965 
12.341 12.594 
10.653 10.871 

24.402 24.973 
16.Hn7 19.176 
15.265 15.564 
12.846 13.098 
11.040 11.307 

25.453 25.934 
IV.545 19.915 
15.864 16.164 
13.350 13.602 
11.524 11.742 

26.415 26.805 
20.284 20.653 
16.463 16.763 
13.855 14.107 
11.060 12.177 

110 120 

27.376 27,846 
21.022 21.301 
17.062 17.36? 
14,359 14.611 
12.305 12.613 

SO 36.92 2.51 
60 41.36 2.81 
70 45.81 3,12 
80 50.25 3.42 
90 54.70 3.72 

9.3710 
6.3658 
7.5549 
6.8874 
6.3286 

0.5636 
8.5369 
7.7004 
7.0283 
6.4580 

0.7550 
6.7077 
7.8630 
7.1601 
6.5871 

9.0467 
8.8788 
8.018? 
7.3100 
6.7147 

10 1381 
0497 
1727 
450 7 
846? 

3295 
2208 
3270 
3916 
9 754 

1 0.5?1 ? 

9.3917 
8.4816 
7 «73?? 
7.1049 

10.7126 10.9041 
9.5626 9.7337 
8.6359 8.790? 
7.8731 8.0138 
7.2341 7.3634 

11.0955 
9.0046 
8.0445 
8.1545 
7.4970 

100 59.14 4.02 
110 63.56 4.33 
120 66.03 4.63 
130 72.47 4.93 
140 76.02 5.23 

5.8536 
5.4450 
5.0808 
4.7782 
4.5027 

5.0733 
5.5564 
5.1039 
4.8761 
4.5048 

6.0931 
5.6678 
4.2080 
4.9738 
4.6860 

6,?|28 
5.7791 
6.4021 
5.0715 
4.7701) 

6.33?! 
5.8905 
5.506? 
5.160? 
4.8711 

6.4521 
0.0017 
6.BIOS 
b.2668 
4.961? 

6.5716 
6.1131 
5.7143 
5.3646 
5.0441 

6.6014 
6.??4 3 
5.8184 
5.4622 
5.1472 

6.8100 6.0104 
6.1145 6.4460 
5,9??4 6 .0244 
4,5409 ‘.64)4 
5.230? «.331? 

150 81.36 5.54 
160 HS.81 5.84 
170 90.24 6.14 
180 04.70 6.44 
100 99.14 6.75 

4.2472 
4.0371 
3.5387 
3.6569 
3.4954 

4.3443 

4.1198 
3.0171 
3.7330 
1,4668 

4.4J|3 

4.2023 
3.0948 
3.8088 
1.6Ju4 

4.4185 
4.2849 
4.074 3 
3.8836 
3.7099 

4.6044 
4.3675 
4.1529 
3.9585 
3.7814 

4.0925 
4.4501 
4.2314 
4.0333 
3.8529 

4.7796 
4.5324 
4.3099 
4.1080 
3.9244 

4.8660 

4.0151 
4.3683 
4.1829 
3.3959 

4.9417 '.(N 1)6 
4.6970 4.780? 
4.4668 4.5453 
4.2476 4.3324 
4.0071 » . I W 

200 103.48 7.05 
210 108.03 7.35 
220 112.47 7,65 
230 116.02 7,06 
240 121.36 8.26 

3.3457 
3.2084 
3.0820 
2.0652 
2.8560 

3.4142 
3.2741 
3.1451 
3.0250 
2.0144 

3.4627 
3.3308 
3.2082 
3.0866 
2.0710 

3.5412 
3.4054 
3.2713 
3.1473 
3.0323 

3.6106 
3.4711 
3.1344 
3.2070 
3.0000 

3.0881 
3.5367 
J.JO/4 
3.2686 
3.1493 

3.7464 
3.6023 
3.4604 
i.329? 
3.2077 

3.8249 

3,6660 
3.5234 
J.3899 

3.2661 

3.8933 J.06|7 
3.7115 3.709? 
3.5865 3.6494 
3.4405 3.4IH 
3.3246 3.3830 

250 125.81 8,56 
260 130.25 8.86 
270 134.60 0.17 
280 130.14 0.47 
200 14J.58 0.77 

2.7563 
2.6625 
2.5750 
2.4930 
2.4161 

2.8127 
2.7171 
2.6277 
2.5440 
2.4656 

2.8692 
?•7714 
2.6804 
2.5941 
2.5141 

2.9256 
2.8261 
2.713? 
2.646? 
2.4640 

2.0820 
2.8806 
2.7850 
2.697? 
2.6140 

S.0384 

2.9351 
2.8385 
2.748? 
2,0634 

3.0948 

2.0895 
2.801? 
2.709? 
2.7129 

3.1511 
3.0440 
2.9439 
’.8502 
2.7623 

3.7075 3.2618 
3.0984 3.1520 
2.0066 3.049? 
2.0011 ?,052? 
C.8117 2.861? 

300 146.03 10.07 
310 152.47 10.30 
320 150.0? 10.0« 
330 101.36 10.0« 
340 165.61 11.28 

2.3438 
2.2758 
2.2115 
2.1508 
2.0034 

?, 3018 
2.3224 
2.2560 
?«1040 
2.1363 

2.4308 
2.3600 
2.30?? 
7.2390 
?•1703 

2.4878 
2.4156 
2.1475 
2.2830 
2.2221 

2.5J50 
2.462? 
2.39?8 
2.3271 
2.2650 

2.5838 
2,9088 
2.4380 
2.3712 
2.3078 

2.6317 
2.5554 
2.4833 
2.415? 
2.3507 

2.6707 
2.6019 
2.5285 
2.4502 
2.3035 

2.7777 
2.6484 
2.5737 
2.5011 
2.4363 

2.7755 
2.6050 
2.6180 
2.5471 
2.4702 

350 170.25 11.50 
380 174.69 11.00 
370 170.14 12.1« 
300 183.50 12.40 
300 180.03 12.70 

2.0300 
1.0674 
1.0383 
1.8016 
1.8471 

2.0808 
2.0201 
1.0700 
1.9304 
1.8849 

2.1226 
2.0680 
2.0177 
1.9602 
1.9228 

2.1644 
2.1096 
2.0574 
2.0079 
1.0606 

2.2061 
2.1503 
2.0071 
2.0466 
1.0085 

2.2470 
2.1000 
2.1360 
2.0853 
2.0363 

2.2806 
2.2317 
2.1765 
2.1241 
2.0741 

2.3313 
2.2723 
2.2162 
2.1628 
2.1119 

2.3730 
2.3120 
2.2558 
2.2015 
2.1407 

2.4147 
2.3536 
2.2055 
2.240? 
2.1875 

400 192.47 13.10 
410 196.92 13.40 
420 201.36 13.70 
430 205.81 14.00 
440 210.25 14,31 

1.8046 1.8416 
1.7641 1,8003 
1.7253 1.7007 
1.6803 1.7229 
1.6528 1.6867 

.6786 

.8364 

.7961 

.7578 

.7206 

.9156 

.8726 

.8315 

.7021 

.7545 

1.0526 
1.0087 
1.8668 
1.8267 
1.788) 

1.9896 
1.9449 
1.9022 
1.8613 
1.8222 

2.0265 
1.0610 
1.9375 
1.6050 
1.8560 

2.0634 
2.0171 
1.0728 
1.0)04 
1.8809 

2.100) 
2.0531 
2.0001 
1.9650 
l.0?36 

2.1)73 
2.0002 
2 f 04 )4 
1.9005 
1.0575 

458 214.60 16,61 
460 119,14 |4,9| 
470 223.58 15.21 
460 220.0) 15.52 
490 232.47 15.82 

1.6187 
1.5861 
1.5548 
1.5246 
1.4956 

1.(320 
1.6166 
1,5666 
I.55S9 
1.526) 

.6652 

.651? 

.6188 

.587? 

.5570 

.7183 

.86)7 

.8504 

.6184 

.5877 

1.7515 
1.7162 
1.6821 
1.6497 
1.6163 

1.7847 
1.7487 
1.7141 
1.6809 
1.6490 

1.8178 
1.7812 
1.7480 
1.712? 
1.8708 

1.8509 
I.8IJ6 
1.7778 
1.7433 
1.7102 

1.0841 
1.8461 
1.8098 
1.7745 
1.7408 

1.9172 
1.8785 
1.8414 
1.0057 
1.7714 

500 230.92 16.12 
510 241.30 16.42 
520 245.00 16.73 
530 250.25 '.7.03 
540 254,09 17.33 

1.4678 
1.4409 
1.4150 
1.3900 
1.3659 

1.4979 
1.4705 
1.4440 
1.4186 
1.3940 

.5280 

.5000 

.4731 

.4471 

.42?0 

.5581 

.5296 

.5021 

.4756 

.4500 

1.5882 
1.5591 
1,5311 
1.5041 
1.4780 

1.6182 
1.58H8 
1.3601 
1.5326 
1.3060 

1,6483 
1.6182 
1.5891 
1.5810 
1.5340 

1.6703 
1.6476 
1.6181 
1.5895 
1.S620 

1.7064 
1.6771 
1.6470 
1.6179 
1.5894 

1.7)84 
1.7088 
1.6759 
1.6484 
1.8179 

550 259.14 17,6) 
560 263,58 17,94 
570 268.03 18.24 
580 272.47 18.54 
5«0 276.4? 18.84 

1.3426 
1.3202 
1.2484 
1.2774 
1.2570 

1.3702 
1.3473 
1.3251 
1.3036 
I.2S2H 

.3478 

.3/44 

.3517 

.3248 

.3086 

,4?53 
.4014 
. 3784 
.3560 
.3345 

1.4528 
1.4285 
1.4050 
1.382? 
1.360? 

1.4803 
1.4550 
1.4316 
1.4084 
1.3860 

1.5079 
I,48?6 
1.4882 
1.4148 
1.4118 

1.5354 
1.5096 
1.4848 
1.4600 
1.4175 

1.5628 
1.5367 
1.5114 
1.4869 
I.461? 

1.5403 
1.5637 
1.5179 
1.5131 
I,48mQ 

600 281.36 19.15 
610 285.80 19.45 
620 290.25 19.75 
630 294.69 20.05 
640 299.14 20,36 

1.2373 
1.2102 
1.1407 
1.1817 
1.1641 

1.2627 
1.243? 
I,??4J 
1.2060 
1.1882 

■ 2081 
.26»? 
.2440 
.2)03 
.21?! 

.1138 

.24)} 

.2736 

.2545 

.2361 

1.3384 
1.118? 
I,298? 
1.2786 
1.2599 

1.3642 

1.3432 
1.3228 
1.3030 
1.2838 

1.3896 
1.3682 
1.3474 
I•J?7? 
1.3077 

1.4150 
1.3931 
1.3714 
1.351* 
1.3315 

. .4*03 
».«181 
! .. 3466 
1.3756 
1.3553 

I .*8*6 
I.«« 30 
I.«210 
I ..3446 
1.374? 

(50 303,58 ?0.66 
660 308.03 20.96 
670 312.47 21.26 
6*0 316.92 21,56 
690 321.16 21.87 

1.147* 
1.1310 
1.1150 
1,0995 
1.084« 

1.1710 
1.1542 
1.1379 
1.1221 
1.1067 

.14*5 

.17/4 

.1608 

.1*47 

.1290 

.216) 

.2007 

.1837 

.1673 

.151? 

I . ?* 1 6 
1.2239 
1.2066 
1.1898 
1.1735 

1.2651 
1.2470 
1.2295 
1.2124 
1•1457 

1.2887 
1.27(32 
1.Î523 
1.2 349 
1.2180 

1.3122 
1.243* 
1.2752 
1.257* 
1.2*02 

I . I 356 

1.3165 
1,2960 
I .2749 
1.?62* 

I .3*4) 
1.3)47 
I.3206 
I.302« 
1•28,6 

700 325.80 22.17 
710 330.25 22.47 
720 334.69 22,77 
730 339.14 23.08 
740 3*3.56 ?3.38 

1.0697 1.0917 
1.055o 1.0772 
1.0*16 1.0630 
1.0280 1.0*92 
1.01*4 1.0357 

.11 37 

.0944 

.084* 

.0701 
• 0584 

.1357 

.t?0* 

.1056 
■ 041* 
.077* 

1.1576 
1.1*?? 
1.127? 
1.1125 
1.0483 

1.1746 
1.1638 
1.1*65 
1.1336 
1.1141 

1.2015 
1.1655 
1.1699 
1.15*7 
1.1194 

I .223* 
1.207! 
1.1412 
1.1758 
1.1607 

1.2*5 I 
1.??87 
1.21?* 
I.1468 
1.1615 

I .267? 
1 .?5rl 

1.2*34 
1.2176 

1 .20?? 

750 3*8.03 23.68 
760 352.47 ?J.98 
770 356.91 24.24 
780 361.36 24.59 
790 *65.80 ?4.89 

1 .7)020 1.0226 
.984*4 1,00986 
.97727 .99739 
.96538 .98575 
.95375 .97338 

1.0*3? 1.0636 
1.03018 1.05050 
1.017*8 1.01756 
1.00510 1.07693 
.99244 1.01756 

1.08** 1.10*9 
1.07083 1.04113 
1.05763 1.07766 
I.0**73 1.06*5» 
1.03214 1.05175 

1.1255 1.1*60 
1.111*1 1.1)164 
1.0477? I.11772 
1.08*33 1.10*1) 
I.07179 1.0408* 

1.16t* 1.1670 
1,15|«. ].17270 
1.11775 1.15775 
1,12161 1.1*184 
1 . 1 11))71 1.12406 

130 

28.317 
21.760 
17.662 
16.863 
12.830 

11.2869 
10.075* 
4.0491 
8.295? 
7.6721 

7.0501 
6,5561 
6.1305 

5.7551 
*.«? 13 

'ï. 1 ? ( * 
*.6627 
*.6238 
« .*0 77 

*.?102 

*.0300 
3.86*7 
1.7125 
3 15 * 1 7 
1. **l* 
3.1201 
3.7073 
3.1014 
3.0031 
7.9105 

2.8235 
2.7*15 
2. «6*2 
2.5911 
2.5214 

2.*56* 
2.19*2 
2.3351 
2.2789 
2.2252 

2.17*1 
2.1253 
2.0786 
2.03*0 
1.9913 

1.9503 
1.9U0 
1.8732 
1.0364 
1.8020 

1.768* 
1.7361 
1.70*9 
1.67*8 
1.6*58 

1.6178 
1.5907 
1.56*5 
1.539? 
1.51*7 

I .*404 
I .»674 
1 .«*56 
I .*2*0 
I .4030 

1.3626 
I . 1626 
1 . 3*36 
I.32»« 
I.300K 

!«764I 
i 7 n 
I.¿55? 
I .2 3 H '7 
I .?/■.«, 

1.2075 
I.142*5 
1.3777? 
1.16334 
I.1*4*1 



OCPTN PBESSURF 
PT PSU ATM 

.*00 OXYGEN 

30 *0 

T-41 
SPEC trie VOLUME.CUBIC FT/LB 
.*00 HELIUM AVERAGE MOLECULAR HEIGHT 

TEMPEHATUHE.F 
SO *0 TO «0 «0 

SP. 
40 % 02, 60 

1S.T02 

loo no iio 

000 3T0.2S 25.1* 
010 IT*.»« 25.50 
OtO 3T9.I* 25.00 
010 303.50 25.10 
0*0 300.03 26.*0 

.9*2*2 .95102 

.9311* .95051 

.9205* ,939*9 
•9099T .920T0 
.09963 .91010 

,90120 1.00056 
,969*0 .90002 
,950»? .9TT13 
,9*T»1 .90613 
93600 .95*16 

1.01*09 1.03923 
I.00393 1.02TS* 

.9952» 1.01513 

.90*00 1.003*3 

.9336* .9*211 

I,05053 1.03309 
1.0*012 1.00521 
1.03199 ).05206 
1.02215 1.0*000 
1.0106* 1,02090 

1.09313 1.116*5 
1.00*30 ).10336 
1.03130 1.0905* 
1.059*2 1.030(15 
1.0*3»? 1.0660» 

050 392.»3 26,31 
060 396.91 23.01 
OTO »01.36 23.31 
000 405.00 23.61 
090 «10.25 23.92 

00953 .90300 
«3930 .09303 
03003 .00390 
«6063 .03033 
051*2 .06095 

92620 .9***3 
9159? .93*01 
90590 .92333 
«9603 .91133 
006*3 .90399 

•9623* .90100 
.95206 .93011 
•9*16» ,96950 
.931*5 .9*911 
.92145 .9(093 

99923 1.013*6 
9oh17 1.0062« 
«3115 .99519 
96635 .90*39 
«66*0 .93105 

1.03563 1.05391 
1.02*21 1.0*221 
1.01300 1.03001 
1.00203 1.01965 
.99120 1.00033 

900 414.69 20.22 
910 *19.1* 20.52 
920 *23.5« 20.02 
«30 *20.03 29.13 
9*0 *32.*3 29.43 

.0*230 .05934 

.03356 .06032 

.02*90 .0*190 

.0164* .03323 

.00013 .02*39 

033()3 .09*19 
061*0 .0*50? 
05000 .03503 
05U06 .06605 
0*1*1 .05005 

.91130 .92090 

.90215 .91925 

.09233 .90930 

.6036? .99031 

.03*65 .09123 

9*623 .9635» 
9361* .963*2 
92*63 .9*35* 
9)313 .93306 
90302 .92*39 

.90030 .990(13 

.93061 .903*3 

.960*5 .9331» 

.95053 .96311 

.9*093 .953*3 

950 *36.91 29.33 
960 «41.36 3V.03 
«30 *45.00 30.33 
900 *50.25 30.6* 
990 *5*.69 10,9« 

.00002 .01650 

.3920* .00033 

.30*25 .000*1 

.33661 .39259 

.36910 ,30695 

03290 .0*9*1 
02*63 .0*096 
81656 .03269 
00060 .02*55 
P0U3O .01660 

.0650* .06220 

.0512« .013*9 

.0*00(1 .06*09 

.0*051 .056*3 

.032*0 .0*010 

09060 .91500 
00935 ,90590 
00099 .09306 
032*1 .00032 
06393 .03933 

,931*0 ,9« !(*5 
92222 .930*3 
«1312 .92920 
90*22 .92012 
09650 .911?* 

000 *59.1« 31.2* 
050 *01.36 32.35 
100 503.68 3*.23 
150 525.00 35.30 
200 5*8.02 32.2« 

36125 .233*5 
,22200 .2*200 
69533 ,20960 
6663* .6000« 
,63920 .65290 

293)3 .00080 
75693 .2719? 
32*nn .3103? 
693X1 .30353 
666(1« ,63926 

.02**6 .6*0(10 

.30606 .00100 
•35260 .3666« 
.321?« .33*92 
,692*1 .10555 

0653? .03133 
0163? .03162 
1811* .195*2 
3*059 .36221 
3)069 .33182 

00695 .9026« 
8*660 .061*1 
00965 .82391 
33591 .38966 
3**91 ,356(11 

250 530.25 36.80 
300 592.43 *0.11 
350 614,69 *1.0} 
•00 »36.91 *3.3* 
«50 659.11 *«.05 

.6151* .62303 

.592*2 .60*66 

.6313» .5011* 

.55135 .56315 

.531*6 .6***0 

6*061 .66310 
61603 .62903 
59*9» .60631 
53*6? ,68690 
65560 .56650 

•6650* .6/8*0 
.6*126 .652*« 
.610*6 .63020 
.59326 .60859 
.533*3 .6X0«» 

.691)1 .303/* 

.66660 .63336 

.6*193 ,6636» 

.6199? .63125 

.599*0 .6103« 

.31633 .3209? 

.68909 .3020« 

.66636 .67300 

.6*25* .65306 

.62120 .61220 

1500 601.36 *6.36 .51610 .52305 .63321 .6*036 .6509« .56960 .50021 .59000 .60139 .61196 

500 14.02 .30023 
600 *0,61 .50510 
200 *2.61 .50200 
000 56.4* .4*12« 
900 »1.2* .39310 

1000 68.05 .35*90 
1100 34.05 .32163 
1200 61.65 .29251 
1300 88.*6 .225*3 
1*00 95.26 .25651 

1500 102.02 .2*012 
1600 100.62 .22529 
1200 115.60 .21115 
IStt 122.40 .20192 
1900 129.29 .19100 

2000 116.0« .1026« 
2100 1*2,90 .12**6 
2200 I»«.TO .1632» 
2160 156.51 .160*9 
2*00 163.11 .15*26 

2500 130.II .14050 
2600 136.92 .1*312 
2200 103.2? .130*6 
2800 190.53 .1139* 
2900 193.13 .12933 

3000 20».1« .12561 
1100 210.9* .12215 
3200 212,35 .11031 

3300 224.55 .115*9 
3*00 231.36 .112*5 

3500 210.16 .10960 
1600 244.96 .10690 
3100 251.32 .10*15 
1000 750.52 .10193 
1900 265.10 .(1996« 

»000 2T2.10 .(1X2*1 
•100 230.99 .095*0 
«200 7X5.7« .093»« 
*100 792.60 .09156 
»*00 ?99,*0 .0092) 

«500 106,21 .08802 
•600 111,01 .006*3 
*700 MV.8| .00*87 
»000 176.62 .0X331 
«900 <13.*? .0X19* 

5000 1»0.?1 .0005» 

.71*60 .T2V10 .2*35? 

.59719 .60975 .62130 

.51326 .52366 .51*01 

.*5037 .«59*9 .»605« 

.401*5 .*0959 .»1731 

.36231 .36460 .37301 

.1101* .3370* .1*37? 

.30369 .309*5 .3)599 

.201)5 .20605 .2925* 

.26)03 .267)5 .23?*« 

.2*511 .25000 .2550* 

.230*7 .235)5 .23901 

.21757 .22190 .22630 

.20611 .21020 .21**5 

.19585 .l«9x? .20327 

.18663 .190*1 .19*10 

.17029 .10190 .185*9 

.17072 .17*13 .13361 

.16100 .I67|) .170*1 

.153*7 .16065 .1610? 

.15165 .15*70 .15775 

.1*620 .1*92? .15216 

.1*110 .1**15 .1*691 

.13669 .134** .1*217 

.1323« .13605 .13769 

.12039 .13096 .1335? 

.12*65 .12/14 .1296? 

.1211» .12356 .12596 

.1136* ,l?0|X .12251 

.11»/* .11/01 .11930 

.11102 .1 1*05 .) 162(. 

.10907 .11121 .II31H 

.106*6 .10057 .11067 

.10199 .10005 .10X1(1 

.10165 .1036* .10565 

.099*3 ,10119 .1033* 

.0971? .09471 .10113 

.045 11 .0971X .0990* 

.09339 ,09577 .0930* 

.09157 .09315 .09511 

.00907 ,09153 .04331 

.00015 ,004m* .09157 

.00655 .00071 .0X940 

.00502 .000*7 .0X031 

.00356 ,00617 .00677 

.002)6 ,00171 .00630 

./5791 .77230 .70667 

.6333* .6*533 .65730 

.5**30 .56*33 ,56505 

.*7760 .*0675 .49502 

.*2501 .*3390 .44198 

•30*33 .39163 .39092 
.350*0 .35305 .36330 
.32213 .32825 .33*36 
.29022 .30300 .3095* 
.27733 .20300 .20023 

.2599« .26*91 ,2690* 

.2***6 .2*909 .25333 

.23037 .2351* .23951 

.21060 .22276 .22600 

.2077? .21165 .21550 

.19393 .20160 .205*1 

.10900 •10265 .19621 

.10103 .10**5 .10786 

.17370 .17647 .1002» 
•16*97 .1/011 .13325 

.16070 •16300 .1*60? 
•15503 •Il799 .16009 
.1*900 .1*260 .155*1 
,1**09 .1*760 .15031 
•1*033 .1*245 .1*657 

.13607 .13061 .1*115 
•13209 .13*66 .13701 
.12836 .1(075 .13113 

.12*06 .1? 710 .12460 
• 12156 .U302 .12607 

, I 10*6 .12066 .127X5 
.1 1653 .1 1 767 ,1 19X0 
•11276 .11*0« .1169? 
.11011 .11216 ,114)4 
.1076* .1096? .11160 

.10520 .10721 .1041* 

.10303 .10*41 .10600 

.10004 .1027* .10*60 

.04005 .10066 .102*6 

.09690 .04067 .100*3 

•09605 .09677 ,09850 
•09327 .09*96 .09666 
.09157 .04322 .09*00 
.0049* .0*166 ,0931X 
.00017 .00996 .09166 

•00607 .OHO** ,00999 

.00103 .01510 .02972 

.6691« .60133 .»«313 

.57530 .50567 .59590 

.50600 .51391 .52295 

.45006 .*5011 .66613 

.40620 .*11*0 .»207* 

.3701* .33697 .30300 

.1*0** .3*656 .1526* 

.11510 .32002 .32**5 

.29153 .29673 .30*0) 

.27*7» .27966 .26*57 

.25115 .2629» .26356 

.2*107 .2*021 .2525» 

.23100 .23511 .23923 

.219*9 .22139 .22729 

.20914 .21206 .21657 

.19977 .20132 .20*06 

.19127 .19*6» .196(1« 

.181*9 .1063» .11««« 

.13*30 .17950 .102*1 

.16903 ,17203 .1750? 

.16379 .16660 .16957 

.15020 .16090 .16337 

.15301 .15570 .15819 

.1*810 .15070 .15119 

.1*360 .1*614 .1**7) 

.134*6 •1*1*0 .1**1* 

.13551 .11700 .14025 

.)(180 .11*10 .136*0 

.12031 .13055 .13270 

.12502 .12720 .129(7 

.12142 ,12*0« .126)5 

.11040 .1210« .12111 

.11620 .11X21 .1207? 

.1115* .)1552 .117** 

.1110* ,11797 ,11«XR 

.10X60 .11066 .112*1 

.106*1 .1007* . 1 10(16 

.10*25 .10601 .107*1 

.10214 .10(91 .1056* 

.10021 .10197 .10361 

.09)(33 . 10000 .101*3 

.0465? .04X16 .094).0 

.04*00 .046*1) • CVXsí 1 

.0431* .04*7? .09674 

.09155 .09109 .09*6« 

VOL 
% H« 

130 

1.13576 
1.122*0 
1.10939 
1.09660 
I.00*25 

1.07209 
1.0*022 
1.0*062 
1.03727 
1.0761* 

1.01527 
1.00*63 
.99*22 
.90*00 
.97*01 

.«6*23 

.«5*66 

.9*523 

.43602 

.92699 

.91013 

.07627 

.03012 

.00320 

.37111 

.76152 

.716)5 

.60036 

.66516 

.6*313 

.6225* 

.044(3 

.30533 

.60*27 

.53190 

.63621 

.62006 

.36020 

.35031 

.33203 

.3062* 

.20*66 

.23215 

.25*0« 

.24332 

.23119 

.2202» 

.210*6 

.201*2 

.14323 

.16572 

.13061 

. I 72*5 

.16655 

.16103 

.15547 

.1512? 

.1*677 

.1*261 

.13(69 

.13501 

.lili* 

.12026 

.12516 

.1222? 

.119*1 

.1167« 

.11*27 

.111»« 

.10954 

.107*2 

.10531 

.1013« 

.101«* 

.04461 

.09706 

.09610 



T-42 40 % 

PRESSURE 
PSI* 

U.TO 
30.00 
SO.00 

100.00 

200.00 
300.00 
«00.00 
SOO.00 

1000.00 

¿000.00 
3000.00 
«000.00 
sooo.oo 

PRESSURE 
PSM 

U.TO 
30.00 
SO.00 

100.00 

200.00 
300.00 
«00.00 
S00.00 
1000.90 

2000.00 
3000.00 
«000.00 
SOOO.OO 

PRESSURE 
PSU 

I*. TO 
30.00 
SO.00 
100.00 

200.00 
300.00 
«00.00 
S00.00 
looo.oo 

2000.00 
3000.00 
«000.00 
sooo.oo 

Oj, 60 % Ho 

0.«00 OKTOEN 0.000 HELIUM 
ENTHAUPT.utu/lh 

o.«nn oxTGCN o.ooo helium 
CV.RTU/Lfl F 

30 so 
TEMPERAtune 
to so no no 

PRESSURE 
PS 1A 30 SO 

ItMPFHXTUHL 
70 00 1 10 

10T.32 
1IT.23 
1ST.11 
1S0.R1 

10*.02 
19«.8« 
io«.n 
10«.«0 

¿02.S* 
/02.«0 
/02.31 
202.12 

21S.IT 
210.10 
210.01 
200.To 

217.80 
217.T* 
21T.6S 
21/.** 

22S.*3 
22S.3T 
22S.30 
22S.II 

l*. TO 
30.00 
SO.00 

100.00 

,?*Vb 
.2*90 
.2*0/ 
.2*00 

.2*00 

.2*90 

.2SOO 
• 2S01 

.¿so/ 
• 2S02 
• 2S0 3 
• 2S0* 

.2S0S 

.¿SOS 
• 2SOO 
.2S07 

. ¿S 10 

.¿»10 

.2S11 

.2»)/ 

186.2 
IBS.6 
IOS.O 
184.« 
181.3 

193.9 
193.3 
192.8 
192.2 
189.S 

/01 .* 
/01.1 
200.6 
/00.1 
197.T 

20 7.7 
20S.6 
203.S 
201.« 
/OS.7 

217.0 
216.6 
216.2 
215.8 
213.8 

22«.a 
22«.« 
22*. 1 
223.7 
221.8 

200.00 
300.00 
«00.00 
SOO.OO 

1000.00 

.¿so¿ 

.¿SOS 
,2SOO 
.¿SI l 
• 2S2E 

.¿»0« 

. 2S0 / 

. 2S10 

. 2S13 
• 2S26 

. ¿S07 

.2SU9 

.?Si¿ 
• 2Sl* 
• 2S2b 

.¿»lu 

.2sl< 

.¿SIS 
, ¿s 1 / 
.¿s¿» 

.¿»11 

.¿sis 

.¿SI í 

.¿319 

.¿S/B 

176.1 
171.3 
169.2 
167.7 

18*.O 

180.7 
178.9 
177.0 

193.6 

100.1 
188.3 
186.« 

202.2 
199.2 
197.6 
196.S 

210.« 
207.6 
20b.* 
20S.J 

218.b 

21S.8 
2IS.2 
214.» 

¿000.00 .21 .26 
3000.00 .27 .2/ 
*000.00 
SOOO.OO 

.26 

.2/ 
.¿S 
.¿o 

.2» 

.20 

0.400 OXYGEN 0.600 HELlUM 
ENlHOPY.HtU/LH F 

iemperxture 
70 90 30 

2.41S1 
2.3692 
2.3092 
2.204S 

50 

2.430* 

2.38*5 
2.3245 
2.2199 

¿.««so 
2.3991 
2.3391 
2.23*7 

2.4591 
2.4132 
2.3533 
2.2*88 

lio 

2.*728 
¿.*269 
2.3669 
2.2625 

130 

2.*859 

2.4*01 
2.3802 
2.2757 

0.«00 OXYGEN 0.600 HELIUM 
IHERMAI CUN0UCT19ITY)HTU/SEC H F 

imulUPly table entry by .OOOuIOU» 

PHtSSuRE 
P >!A 

14.70 
30.00 
50.00 
100.00 

temperatuhe 
30 50 70 90 110 

I.OS 1.08 1.11 1.1« 1.17 

2.1*71 
2.0897 
2.0323 
1.97*9 
1.8573 

2.1626 
2.1052 
2.0*79 
1.9906 
1.8737 

2.1775 
2.1202 
2.0630 
2.0058 
I.889« 

2.1917 
2.13*5 
2.077« 
2.0203 
1.90*3 

2.205* 
2.1*8* 
2.0913 
2.03*1 
1.9186 

2.2187 
2.1617 
2.10*7 
2.0*77 
1.932* 

200.00 
300.00 
«00.00 
SOO.OO 

1000.00 

1.758 
1.688 
1.6*6 
1.610 

I.TT6 
1.706 
1.665 
1.629 

1.792 
1.725 
1.683 
1.6*8 

1.808 
1.7*2 
1.698 
1.665 

1.823 
1.757 
1.713 
1.681 

1.837 
1.771 
1.729 
1.696 

2000.00 
3000.00 
«ooo.oo 
SOOO.OO 

0.400 OXYGEN 0.600 HELIUM 
CP.RTU/LB F 

0.*00 OXYGEN 0.600 HELIUM 
PRANDTL NUMBER 

30 50 
TEMPERATURE 
70 90 110 130 

PRESSURE 
PSIA 30 50 

IEMPERXTURE 
70 90 110 

.3005 

.1010 

.3815 

.3830 

.3008 

.3812 

.3817 

.3830 

.3811 

.3815 

.3819 

.3831 

.381* 

.3817 

.3822 

.3833 

.9818 

.3821 

.3025 

.3835 

.3821 

.382« 

.3828 

.1837 

1«.70 
30.00 
50.00 

100.00 

.50 .50 .SU .SJ .SU 

.3860 

.3889 

.1919 

.3950 

.«108 

.3857 

.3883 

.3909 

.3917 

.407« 

.3855 

.3879 

.3903 

.1928 

.4051 

.385* 

.3876 

.3898 

.3920 

.*032 

.3855 

.387« 

.389» 

.191» 

.«ois 

.3855 

.387» 

.1892 

.3910 

.*002 

200.00 
300.00 
«00.00 
SOO.OO 

1000.00 

.4* .*3 

.*7 .«6 

.*7 .«b 

.41 .*1 
•*5 .»* 
.*6 .*» 

.*3 .«2 

.«« .41 

.*« .** 

2000.00 
3000.00 
* /00.00 
3000.00 

130 

.251 J 

.2513 

.251* 

.¿STS 

.251 / 

.2519 

.¿«¿l 

.252 3 

.2531 

.25 

.¿6 

130 

1.20 

110 

.50 



PRESSURE 
PSI» 

u.ro 

30.Oü 
50.00 
100.00 

200.00 

300.00 
»00.00 
soo.on 

1000.00 

2000.00 
3000.00 
»000.00 
SOOO.OO 

PRESSURE 
PSI» 

U.TO 
30.00 
SO.00 

100.00 

200.00 
300.00 
»00.00 
SOO.00 

1000.00 

2000.00 
3000.00 
*000.00 
5000.00 

PRESSURE 
PS ï» 

u.ro 
30.00 
SO.00 
loo.on 

200.00 
300.00 
«0(1.00 
5UO.OO 

1000.00 

2000.00 
3000.00 
<000.00 
5000.00 

T-43 40 % 02, 60 % He 

0.*00 OXTGEN 0.600 HELIUM 
CP/CO 

TEMPEM»TUHE 
TO VO 30 

1.S2« 
1.520 
1.52« 
1.533 

1.5*3 
1.553 
1.563 
1.533 
1.026 

1.7 
l.T 

50 

1.52* 

1.525 
1.527 
1.531 

I .540 
1.5*1« 
1.557 
I .566 
1.61* 

I . 7 
1.7 

1.523 
1.52* 
1.526 
1.530 

1.53« 

1.5*6 
1.55« 
1.562 
1.60« 

1.7 
1.7 

1.523 
1.52« 
1.525 
1.52V 

1.636 

1.5*3 
1.550 

1 .657 
I . 6V5 

1.7 
1.7 

110 

1.521 
1.522 
1.523 
1.527 

1.534 

1.5*0 
1.5*7 
1.55* 
1.56» 

1.7 
1.7 

130 

1.520 
1.521 
1.522 
1.525 

1.632 

1.53« 
1.5*» 
1.550 
1.561 

1.7 
1.7 

0.«flO 0»(GEN 0.600 HELIUM 
VISCOSITY.LB/FT SEC 

(MULTIPLY (*BlE EMIRY BY .00001001 

30 50 

1.36« l.*10 

TEMPEH4TUME 
70 VO 

I.«S3 l.*91 

DO 130 

I.531 ),573 

O.*0ii OXYGEN 0.600 HELIUM 
SONIC VELOCITY FT/SEC 

temfehatune 
70 VO 110 30 

156» 
1665 
1567 
1572 

1562 
16V I 
1601 
1610 
¡66« 

172V 
1800 

50 

159« 

1596 
1598 
1602 

1612 
1621 
16 3d 
16*0 
1666 

I 76| 
1836 

1625 
1626 
1628 
1633 

16*2 
1651 
1660 
I 66« 
171* 

I 7V3 
1872 

1655 

1656 
165« 
1662 

16/1 
1680 
1689 
169 7 
I 7*2 

1825 
190« 

168» 

1685 
i6«r 
1 6VI 

I 700 
1 7UH 
I 71 7 
1 726 
1769 

1856 
IV«« 

130 

1713 
171« 
1716 
1720 

172« 
1737 
1 7*5 
1 75* 
1796 

188« 
1980 



DENSITY 
32 % 0,, 68 % Ha 

T-44 
OfNSIlr.LHS/CUHIC FI 

.120 OXYGEN .<>«0 HELIUM AVbMAÛE molElULAH lElSHT 12.002 

DEPTH PPES5UHF 
PT PSIA ATM IS 40 SO 60 

lEMPENATuHE.1 
TO HO '*0 100 HO l?n 

« 14.TO I.OS 
U 10.14 1.30 
20 21.SO 1.60 
30 20.01 1.01 
40 32.4T 2.21 

.01623 

.04710 

.00013 

.06000 

.00002 

«03SSI 
.04624 
.00607 
.06770 
.07842 

.01401 

.04441 

.06SAO 

.06617 

.0760« 

0141« 
04446 
04478 
06400 
0 7040 

01100 
04162 
00174 
06106 
07100 

01200 
0*201 
01274 
06260 
0/261 

.01220 

.0*201 

.001 7« 

.0614* 

.07124 

.011 70 

.0*128 

.04006 
,0604* 
.07001 

.OHIO 

.04046 

.04947 

.08410 

.06074 

.010*1 

.03906 

.04911 

.05014 

.06760 

SO 36.42 2.51 
60 41.36 2.81 
70 «5.81 1.12 
80 50.24 3.22 
9n 44.70 3.72 

.09046 

.10190 

.11281 

.12176 

.11469 

.08914 

.09986 

.11057 

.12124 

.11200 

.08/14 

.04790 

.10640 

.11841 

.12941 

00471 
09602 
10612 
11662 
12692 

00*04 
09*20 
10*11 11**2 
12442 

06241 
09246 10210 
11210 
12221 

.08101 

.0907/ 

.10042 

.11024 

.11494 

.07944 

.00915 

.090/2 

.10020 

. I I/83 

.07814 
,00744 
.09694 
.10610 
.11478 

.076«« 

.08600 

.0441? 

.10*44 

.111/0 

100 49.14 4.02 
110 61.48 4.13 
120 68.01 4.61 
110 72.47 4.93 
1*0 76.92 5.23 

.1*462 

.15654 

.16746 

.17637 

.18924 

.14270 

.143*0 

.16411 

.17480 

.18550 

.11490 

.14019 

.16049 

.17117 

.18106 

1 3721 
1*750 
14779 
16008 
17016 

1 3*6? 
1*471 
15481 
16490 
17449 

1121 1 
1*20« 
1414« 
16183 
1/1/5 

.1297? 

.119*3 

.1*410 

.15891 

.16062 

.127*0 

.11646 

.14651 

.1560/ 

. 1646c 

.12417 

.11*56 

.1*19* 

.14111 

.16271 

.12301 

.112?* 

.1*1*6 

.15060 

.13490 

130 31.36 5.54 
160 85.81 5,84 
170 90.24 6.1* 
160 94.70 6.44 
190 99.1* 6.75 

.20020 

.21111 

.22201 

.23291 

.2*181 

.19619 

.20688 

.21757 

.22824 

.23091 

.1921* 

.202m? 

.21 1?9 

.22177 

.23«?* 

1086« 
1904? 
20919 
219*6 
??971 

10500 
19516 
20525 
21532 
22539 

18164 
14145 
201«* 
21111 
22122 

.1781* 

.18006 

.197/0 

.207*9 

.21720 

.1/316 

.16*71 
,14*2* 
.20)78 
.21312 

.17209 

.101*6 

.1400* .200?! 

.20940 

.16412 

.17833 

.18744 

.14676 

.20496 

200 103.58 7.05 
210 100.03 7.35 
220 112.47 7.65 
230 116.92 7.96 
260 121.36 8,26 

.25470 

.26560 

.276*9 

.26730 

.29826 

.24961 

.26028 

.27096 

.28163 

.29229 

.2**71 

.25510 

.2656« 

.27609 

.28644 

2*000 
25026 
2605 3 
27078 
2810« 

215*/ 
2455« 
24561 
26567 
27574 

21110 
24049 
24087 
26075 
2/061 

.22691 

.21661 

.24611 

.24601 

.26570 

.22285 

.21238 

.2*19! 

.2514* 

.26096 

.21095 

.22011 

.23766 

.24702 

.24*30 

.21517 

.22417 

.23747 

.24277 

.25196 

250 125.81 6,56 
260 130.25 8.86 
270 136.6* 9.17 
260 139.16 9.67 
2*0 163.58 9.77 

.3091* 

.32002 

.33089 

.34177 

.35264 

.30295 

.31361 

.32*27 

.33693 

.34558 

.29700 

.30/46 

.317*1 

.32815 

.13879 

29129 
3015« 
31179 12201 
11227 

28579 
29585 
10590 
31595 
12600 

28030 
24017 
10021 
11010 
11946 

.27540 

.28504 

.29478 

.304*7 

.11*15 

.27048 

.27999 

.28951 

.24902 

.1085* 

.2657« 

.27509 

.20444 

.29378 

.10111 

.2611* 

.27035 

.2795* 

.20072 
,2*791 

300 146.03 
310 152.47 
320 156.92 
330 161.36 
360 I6S.0I 

0.07 
0.36 
0.66 
6.66 
1.26 

.36350 

.37*36 

.36522 

.36600 

.4066* 

.35622 

.36667 

.37751 

.38615 

.3*876 

.3*923 
,35967 
.37010 
.36054 
.39096 

3*251 
35274 
36296 
37321 
36344 

13605 
1*609 
15613 
36617 
37620 

12982 
31968 
1*964 
15*18 
16921 

.12382 

.33350 

.1*318 

.15285 

.16252 

.1100« 

.32755 

.31705 

.1*656 

.35605 

.11247 

.12101 

.11115 

.14047 

.1*980 

,10708 

.1162* 
,12541 
.13*61 
.16378 

158 170.25 
360 176.66 
370 176.1* 
360 161.56 
190 106.03 

1.56 
1.66 
2.16 
2.48 
2.79 

.4177* 

.4266* 

.43946 

.45012 

.4*116 

.60642 

.42005 

.41066 

.4*111 

.45193 

.40116 

.41161 

.42221 

.43264 

.44105 

193*6 
«0366 
41*10 
42432 
41*54 

1062« 
1*626 
40*29 
«1631 
*2631 

.17908 
16692 
19677 
49661 
4184« 

.37219 

.18166 

.19151 

.40117 

.41083 

.36554 

.1750« 

.10451 

.19401 

.40150 

,15911 
.16446 
.171/9 
.16711 
.19*4] 

.15244 

.16211 

.37126 
•'60*4 
.189*0 

«00 142.47 
«10 166.62 
*20 201.36 
630 205.81 
6*6 210.25 

1.16 
1.60 
1.70 
4.00 
4.11 

.47200 

.40264 

.48366 

.50648 

.51512 

.46254 

.47316 

.60176 

.46439 

.50500 

.«51*7 

.*6388 

.«7429 

.48*69 
,4950« 

4447* 
45495 
«6516 
67516 
46557 

41615 
«4*17 
«5638 
«6619 
«76*0 

*2827 
41810 
44791 
*5776 
46758 

.42049 

.4101* 

.41979 
,4494« 
.45907 

.4129« 

.«2247 

.41191 

.4*1*1 

.45088 

.40375 

.41506 

.62*36 

.43167 
,44298 

.19076 

.40791 

.41706 

.42620 

.43515 

*SS 214.69 
660 216.16 
670 221.58 
660 226.01 
660 212.67 

4.61 
4.81 
5,21 
5.52 
5.62 

.5261« 

.5369* 

.5*777 

.55656 

.366*0 

.51560 

.52620 

.53660 

.5*740 

.35788 

.505*8 

.51588 

.52627 

.516*6 

.5*7o* 

49575 
50595 
51614 
52631 
51652 

*8660 
«9641 
50640 
51640 
52*39 

*7719 
48721 
«9701 
50*64 
51665 

.46072 

.47816 

.48800 

.49763 

.50726 

.46015 

.46902 

.47929 

.48075 

.49821 

.45228 

.46159 

.47089 

.48018 

.48948 

.44449 
,*5164 
.46278 
.*7191 
.46105 

500 236.92 
510 2*1.16 
520 2*5.00 
530 250.23 
3*0 234.69 

6.12 
6.42 
6.71 
7.03 
7.31 

.38021 

.39100 

.60180 

.61260 

.621*0 

.36838 

.57917 

.58978 

.60014 

.61091 

.557*2 

.56781 

.57019 

.58818 

.59892 

5*669 
55688 
5670* 
5772* 
587*0 

53619 
5*638 
55635 
56614 
5761? 

52646 
51625 
5*606 
55586 
56566 

.51688 

.52651 

.5161» 

.54576 

.55538 

.50/66 

.51712 

.52657 

.51602 

.5*54/ 

.4987/ 

.50805 

.5173« 

.5266? 

.53591 

.*901« 

.43911 

.508«« 

.51757 

.52667 

550 259.16 
5*0 263.58 
970 268.01 
580 272.47 
590 276.92 

7.61 
7.9* 
• .?* 
8.54 
8.8« 

.63418 

.84497 

.65576 

.66655 

.67734 

.621*9 

.63207 

.6*264 

.68319 

.66376 

.60929 

.61966 

.63001 

.6*01« 

.650/« 

5975/ 
6077* 
*1791 
6280/ 
61821 

58610 
59628 
6062* 
61621 
62618 

5/5*4 
58523 
5950? 
60481 
61469 

.56500 

.57460 

.58421 

.59182 

.603*3 

.55491 

.5643« 

.57379 

.58322 

.59266 

.54519 

.55**7 

.5637* 

.57301 

.58227 

.51580 

.54491 

.55403 

.5631« 

.S72?5 

600 281.16 19,15 
610 285.80 19.45 
620 290.25 19.75 
610 294.69 20.05 
6*0 299.1* 20.16 

.68810 

.69888 

.70965 

.72041 

.71118 

.67411 

.68489 

.69541 

.70599 

.71*54 

.66110 

.6/1*5 

.68179 

.69214 

.702*8 

6*817 
6485} 
66868 
*788? 
6889,, 

61615 
6*610 
65606 
66602 
67497 

62* )M 
6 J* l * 
6*392 
64369 
661*6 

.61101 

.62262 

.63222 

.6*182 

.651*1 

.60209 

.61152 

.62094 

.61016 

.61979 

.5915* 

.60080 

.61007 

.61931 

.62859 

.58116 

.590*7 

.59957 

.60866 

.61776 

650 101.58 20.66 
660 108.01 ?0.9* 
670 112.47 21.26 
680 116.92 21.56 
690 121.16 21.87 

.7419* 

.75271 

.761*5 

.77421 

.78*96 

.72709 

.71/62 

.7*817 

.75871 

.76925 

.712)1 

.723)5 

.731*0 

.7*181 

.75*16 

69911 
70925 
719)7 
7 ?95 1 
/1965 

68591 
69586 
/0481 
/1576 
/2470 

6/321 
6829» 
692/5 
70251 
7l?27 

.66100 

.67058 

.68016 

.68975 

.69913 

.6*921 

.6586) 

.6680« 

.677*6 

.68684 

.6378* 

.6*708 

.64631 

.66458 

.67*63 

.62686 

.63595 

.6*50« 

.65*13 

.663?? 

700 125.80 22.17 
710 120.25 22.47 
720 134.69 22.77 
730 219.1* 21.08 
740 242.58 21.38 

.79572 

.806*4 

.81719 

.8279« 

.81868 

,77977 
.79031 
.80084 
.8112* 
.82187 

.76447 

.7/*80 

.7851? 

.794*2 

.8057» 

7*9 78 
/4984 
77001 
7801* 
79026 

/3562 
/»546 
/5449 
/64*1 
/743* 

/2201 
/21/6 /*151 
7512b 
76101 

.70891 

.7)8*9 

.72804 

.73761 

.7*718 

.69626 
,7056/ 
.7150/ 
.72**7 
.71384 

.68*07 

.69131 

.70255 

.71177 

.72101 

.67231 

.68119 

.69045 

.69953 

.70860 

750 248.03 21.68 
760 252.47 21.98 
770 356.91 24.29 
780 161.36 24.59 
790 165.80 24.89 

.84929 

.86012 

.87086 

.88157 

.89210 

.81229 

.84291 

.»53*1 

.86393 

.87*44 

.81606 

.8261» 

.83666 

.8*697 

.857?» 

80036 
81047 
»2049 
81070 
84076 

78427 
79519 
80511 
8)501 
82*91 

7/073 
780*7 
74021 
74995 
«0966 

.75675 

.76611 

.77586 

.78542 

.79497 

.74225 

.7526* 

.76203 

.771*2 

.78081 

.7202« 

.73947 

.74869 

.75792 

.7671« 

.71768 

.72675 

.73581 

.76488 

.7539* 

130 

.03009 

.0391» 

.04828 

.05716 

.066*5 

.0755* 

.08*6? 

.09270 

.102/6 

.11186 

.12091 

.11000 
• 119U6 
.148)1 
.15/19 

.16624 

.17511 

.18*27 

.1934? 

.20247 

.21152 

.22057 

.2296? 

.21866 

.24770 

.25672 

.26576 

.27480 

.28381 

.29285 

.)0188 

.31090 

.3199? 

.12894 

.33796 

.16697 

.35598 

.16*99 

.17400 

.18300 

.19200 

.48100 

.41000 

.41099 

.42799 

.43690 

.4*595 

.45*9« 

.46392 

.67290 

.48188 

.49086 

.49983 

.50880 

.51777 

.52674 

.53570 

.54*66 

.55362 

.56258 

.57152 

.580*7 

.5894? 

.59837 

.60731 

.61626 
,6?520 
.63414 
.6*307 
.65201 

.6609* 

.66987 

.67878 

.68770 

.6966? 

.70554 

.71446 

.72337 

.73229 

.7*120 



DEPTH 
rr 

■0« 
■to 
•20 
• 10 
• 40 

•SO 
• 60 
«70 
• 80 
««0 

«00 
«10 
«20 
«10 
«40 

«50 
«60 
«70 
«•0 
«90 

1000 
lOSil 
1100 
1 ISO 
1200 

1250 
UOO 
1150 
1400 
1450 

1500 

PPESSURF 
PSIt (TM 

170.25 25.1» 
174.6* 25.50 
179.14 25.10 
181.58 26.10 
188.03 26.40 

192.47 26.71 
396.91 27.01 
401.36 27.31 
405.*0 27,61 
»10.25 27.92 

»14.69 28.22 
*l«.l» 28.52 
»23.58 28.82 
*28.03 29,13 
*12.47 29.41 

»36.«1 29.73 
**1.36 30.03 
*45.80 10,33 
»50.25 30.64 
*5*.6« 30.9* 

*5».l* 31.2* 
»81.16 32.75 
503.5« 14,27 
525.80 35.78 
5*8.02 17.2« 

570.26 38.80 
592.47 *0.31 
«I4.6« *1,83 
636.91 *1.3* 
65«.13 44.85 

681.36 46,36 

T-45 

10 

.90102 

.91372 

.92444 

.93515 

.8458» 

.95455 

.«6724 

.97796 

.98864 

.99933 

1.01003 
1.02070 
1.0313« 
1.0*207 
1.05273 

1.063*1 
1.07409 
1.08*74 
1.09541 
I.1060H 

1.11672 
I .16990 
1.2231 
1.2762 
1.3292 

1.3822 
1.4350 
1,4878 
1.5405 
1.6932 

I.6457 

320 OXYGCn 

D1NSIT».IBS/CUBIC FI 

680 HlLIUM 4Vt«AGÍ «ULtCULAH 8(1087 

TEMPE HAlUHE.f 
70 80 40 

.88492 

.89543 

.90593 

.914*3 

.92691 

.91740 

.94790 

.95816 

.96885 

.97913 

.98979 
1.00027 
1.01074 
1.02119 
1.03166 

1.04213 
1.05256 
1.06303 
I.07348 
1.08391 

1.09437 
1.1*653 
1.1967 
1.2507 
1.3026 

1.35*5 
1.«063 
I.*580 
1.5097 
1.5613 

1.6128 

50 

.86766 

.87786 

.888)6 

.898*5 

.«087? 

.91901 

.92910 

.93866 

.9*98» 

.9601? 

.97010 
•98U6* 
.9900) 

1.00118 
1.011«? 

1.02168 
1.0319« 
1.0*2 I 7 
1.052«? 
1.06267 

1.07289 
1.12*06 
1.1761 
1.22«! 
1.2771 

1.3280 
1.3788 
l.»206 

1.*80 I 
1.5307 

1.581? 

60 

•85069 
•86099 
.87107 
.88116 
.89126 

•90136 
•911*1 
.92150 
.93158 
•9*16« 

.95172 
•96179 
.97187 
•98191 
•99198 

1.0020* 
1.01208 
1.0?? t « 
1.03219 
1.0*225 

1.06227 

1.102*6 
1.1526 
1.2026 
1.2626 

1.102« 
1.3621 
I.*020 
1.*517 
1.6011 

1.6609 

•63*8« 
,6**76 
.86*6« 
.86*56 
•67**5 

•88*35 
•89*23 
.90*1? 
•91*02 
.92391 

.9337» 
•9*366 
.9535* 

•«63*0 
97327 

•98315 
•99302 

1.00286 
1.01273 
I.02260 

1.032*3 
1.08167 
1.1308 
1.1799 
1.2289 

1.2779 
1.3268 
1.3756 
l.*2** 
I.*730 

1.5217 

.8193« 
•62912 
.83885 
.89857 
•85827 

.66799 

.67770 

.867*2 

.69710 

.90681 

•91652 
•92622 
.91589 
.9*559 
.95529 

.96*96 
•97*6« 
.98*33 
.99*02 

1.00370 

1*01335 
1.06166 
1.1099 
1.1581 
1.2063 

1.25*3 
1.3023 
I.3502 
1.3961 
1.**59 

1.*936 

90 

.80*53 

.81*06 
•82361 
.83315 
.6*270 

.«5?2* 

.«6176 

.871?« 
,8h0«1 
.«9036 

.89966 

.9093« 

.91«91 

.92«** 
-93795 

.9*7*5 

.95696 

.«66*7 

.97598 

.9 65*6 

.99*97 
1.0*2*2 

1.0896 
1.1371 
1.1«*« 

1.2316 
l. 2 7« 7 
1.3257 
1.3728 
1.4197 

I.*665 

DENSITY 

32 % Oa, 68 % He 

12.96? 

160 

.79017 

.79955 

.80893 

.81831 

.82 766 

.83703 

.8*6*0 

.85577 

.«6513 

.87**9 

.66363 

.89319 

.9025* 

.91189 

.9212* 

.«305/ 

.93991 

.9*925 

.95859 

.96793 

.9772* 
1.02385 
1.070* 
1.1169 
1.1633 

110 

.7763* 

.78556 

.79*77 

.80198 

.«1119 

.822*0 

.83159 

.««079 

.8*999 

.«5919 

.86838 

.87757 

.8867« 

.89593 

.90512 

.«1*30 

.921*8 

.91266 

.9*181 

.9509« 

.96016 
1.00595 
1.0517 
1.097» 
1.1*10 

120 

.76299 

.7720* 

.791)0 

.79015 

.799?! 

.80826 

.«1710 

.82615 

.83517 

.«**«) 

.853«» 

.86?*« 

.87151 

.8805« 

.88957 

.69657 

.907no 

.916*2 

.92563 

.93*56 

.9*366 

.96657 
1.0316 
1,0785 
1.1211 

130 

.75010 

.75901 

.76791 

.77679 

.78569 

.79*5« 

.801*« 

.81237 

.82128 

.83015 

.8390* 

.8*792 

.8567« 

.86565 

.87*53 

.881*0 

.89227 

.9011* 

.91001 

.91687 

.92771 

.97198 
1.0162 
1.0603 
1.10*« 

1.2097 
1.2540 
1.1022 
I.3483 
1.39*4 

).4405 

1.1885 
).2140 
1.2794 
1.)248 
1.3701 

1.*153 

1.1681 
1.21?« 
1.2575 
1.3021 
1.3466 

1.3911 

1.1*64 
1.1924 
1,2.153 
1.2801 
1.32)9 

1.)676 

500 34.02 
800 40.83 
TOO 4T.63 
•SO 54.4* 
«00 61.2* 

1000 66,05 
1100 T4.05 
1200 81,65 
DOS 88.46 
1600 95.26 

1500 102.OT 
1600 108,6T 
ITOO 115.68 
1800 122.48 
1900 129,29 

2000 136.09 
2100 142.90 
2200 149.70 
2300 156.51 
260« 163.31 

2500 I TO.11 
2600 176.92 
2700 163,72 
2800 190,53 
2900 197.33 

3000 204,1« 
3100 210,9* 
3200 217,75 
3300 ??«.S5 
3400 231,36 

3500 238.16 
3600 ?4«,«6 
3700 251.77 
3800 258.57 
3900 265.38 

*000 ?72,|8 
«100 278.99 
*200 ?H5,79 
*100 292.80 
«»00 299,40 

»500 106.21 
*800 113.01 
4700 319,81 
*800 326,62 
»900 333.»2 

5000 1*0.23 

1.21*6 
1.4529 
1.6896 
1.9251 
2.1566 

2.3910 
2.6217 
2.8509 
3.0785 
3.30*6 

).5291 
3.7522 
3.9737 
4.19)7 
».«122 

4.6291 
4.8446 
5.0587 
5.2711 
5.482* 

5.6917 
5.9000 
6.106« 
6.3121 
6,5161' 

6.7165 
6.9194 
7.1193 
7.317b 
7.514b 

7.7101 
7.90*1 
8.0972 
8.2890 
8.4792 

8.688? 
8.855« 
9.042* 
9.2277 
9.»118 

9.59*8 
9.7 76b 
9.9560 

10.1301 
10.3139 

10,«910 

1.1903 
1.42)9 
1.6560 
1.8866 
2.1157 

2.343) 
2.5695 
2.7941 
3.0172 
3.2389 

9.4590 
3.6777 
).8949 
4.1108 
4.3250 

4.5378 
4.7493 
4.9591 
5.1676 
5.37*7 

5.5805 
5.78*7 
5.9875 
6.1890 
6.389? 

6.5881 
0.7854 
0.9817 
7.1765 
7.369« 

7.562? 
7.7528 
7.9425 
8.1307 
8.3180 

8,5037 
8.6883 
8.8716 
9.0538 
9.23*8 

9.*1*7 
«.5930 
9.7706 
9.9*70 

10.1220 

10.296? 

1.1669 
1.3960 
1.6215 
1.8*97 
2.07*3 

2.2975 
2.5192 
2.7396 
2.958« 
3.1758 

3.3917 
3.60«? 
3.819« 
4.0111 
4.2*1* 

4.4501 
4.6577 
4.86)7 
5.068* 
5.27)6 

5.4/37 
5.67»? 
5.8/3* 
6.0/1» 
6.2677 

6.*611 
6.6570 
6.8*96 
7.0*|0 
7.2311 

T.*2no 
7.607« 
/.7939 
7.9/M9 
8.1011 

8.3*57 

1.527? 
8.707« 
8.8867 
9,0040 

9.2«|7 
9. * 1 /6 
9,59)0 
9.7655 
9.9380 

10,109) 

1.1445 
1.3691 
1.592* 
1.81«? 
2.03*5 

2.2535 
2. *711 
2.6872 
2.9020 
3.1152 

3. 3272 
3.51/7 
3.7*69 
3.9547 
4.1610 

4.3*60 
*.5696 
4.7720 
4.973) 
5.1726 

5.3709 
5.5679 
5.763/ 
5.9582 
6.15)? 

6.34)0 
6.5339 
6./232 
6.91 III 
7.0980 

7.281/ 
/.*68(1 
/,6510 

7.831* 
8.01*2 

1.19*2 
8.172/ 
8.5501 
8,7265 
8.9013 

9.075* 
9.2*8* 
9.*20* 
9.5909 
9.7606 

9.929/ 

1. )229 
1.3*31 
1.562» 
1.7800 
1.9963 

E.21I2 
2. *2*7 
2.6369 
2.8*77 
3.0571 

3.2651 
3. *718 
3.6772 
3.8612 
♦.083« 

«•2852 
*.*853 
*•68*0 
*.8811 
5.0777 

5.2723 
5.4660 
5.668« 
5.8*9» 
6.0391 

6.2277 
6.4151 
6.6013 
6.7863 
6.9702 

1.1526 
7.33*2 
7.51*1 
7.6933 
/.87)? 

8.0*80 

6.2237 
8.398« 
8.5/19 
8.7««« 

8.915« 

9.0862 
9.2551 
9.423* 
9.5907 

9.7566 

1.1022 
1.3186 
1.5336 
1.7*72 
1.9596 

2.1705 
2.3802 
2.5885 
2. /956 
3.0011 

3.2055 
3. »085 
3.6102 
3.8106 
*.0097 

«.¿0/5 
«.*0*2 
«.599« 
«./«3* 
*.9863 

5.17/6 
5.3681 
5.65/1 
5. /*«9 
5.9315 

6.11/0 
6.3013 
6. «8*5 
6,(-662 
6.8*7? 

/.0267 

/.2050 
/.3821 
/.5589 
/. /3*0 

/.9080 
8.0810 
8.2526 
8.4235 
6.5933 

/622 
6.9296 
9.096* 
9.2622 
9.4266 

9.590* 

1.0822 
1.?«*« 
1.5058 
1.7156 
1.«?»? 

2.1314 
2.3373 
2.5*1« 
2.7*52 
2.9473 

3.1480 
3.3*75 
3.5*57 
3.7425 
3.9)82 

4.1327 
4.3259 
4.5177 
4.7085 
4.8979 

5.0864 
5.27)5 
5.4594 
5.64*1 
5.8278 

6.0100 
6.141« 
6.3713 
6.5505 

6.7283 

6.9050 

7.0806 
7.2551 
7.4286 

/.6011 

/.7/25 

/.9*28 
8.1122 
8.2805 
8.»«7* 

8.6118 
8.7/87 
8.9*31 
9.106« 
9.2685 

«.*299 

1.0629 I.«**) 
1.271« 1.269« 
l.*T«0 1.45)3 
1.6652 1.6558 
1.8901 1.8572 

2.09)8 2.0572 
2.2980 2.2561 
2.4970 2.4537 
2.696« I.6501 
2.8953 2.8*53 

3.0926 1,0)9) 
3,2806 3,1)20 
).4834 3.42)6 
3.676« ).6130 
).8693 3.8031 

4.0605 ).9410 
4.2505 4,1780 
*.«392 4.3436 
4.6269 4.5*8) 
4.8132 4.731) 

4.9984 4.9135 
5.1826 5.09*7 
6.3652 5.27*6 
5.5*70 5.4536 
5.727/ 5.6313 

5.90/1 5.8079 
6.085« 5.983« 
6.2629 6.1579 
6.4390 6.3)13 
6.61*0 6,503’ 

6.7880 6.6751 

6.9609 6.8*55 
7.1128 /.(l|«5 
7.303/ /.11?0 

/.*732 7.35(11 

/.6*21 /.5)61 
/.1099 /..,117 

/.976* 7.8*61 
8,1*23 8,0093 
«•10/1 8.1/1* 

1.*70/ 1.312« 

1.6„J6 2.4937 
8./952 6.6526 
8.9559 8.1111 
9.1160 8.9690 

9.2/48 9.1256 

1.0264 1,0091 
1.2280 1.2071 
1.4203 1.404) 
1.0275 1.6001 
I.025* 1.7067 

2.0221 1.0002 
2.2176 2.1005 
2.4110 2.1716 
2.0050 2.5015 
2.7970 2.7501 

2.9077 2.0)79 
1.1772 1.1245 
3.3657 1.)090 
3.5529 3.49*0 
3.7389 3.6772 

3.9219 3.8590 
4.1077 4.0*00 
4.29(14 4.2197 
«.47?0 4.3986 
4.6524 4.5761 

4.03)6 4.7527 
5.0100 4.9261 
5.1071 5.1026 
5.3631 5.2760 
5.5)81 5.4481 

5.7120 5.6195 
5.88*9 5.7898 
(.0568 5.9589 
(.227* 6.12/3 

(.39/3 6.29*5 

(.6668 6.4606 
(.731/ 6.6<61 
(.900( 6.7901 
/.0662 6.9536 
/.2309 /.1159 

/.39*9 7.2//2 

/.5576 /.»3/7 

7.7193 7.59/6 
7.8105 7,7562 
6.0*||» 7,9| 39 

6.199« 8,0 7(.,7 

6.3575 8.2266 
6.51*6 8.3817 
6.6/13 8.535« 
6.8266 1.6891 

(■»«11 8,8*16 



SP. 
32 

M’Th 
rt 

o 
it 
zt 
it 
»0 

so 
to 
70 
00 
to 

100 
lio 
UO 
130 
1*0 

ISO 
i to 
170 
100 
ItO 

ZOO 
Z10 
zzo 
tío 
z*o 

zoo 
zto 
170 
zoo 
zto 

100 
110 
IZO 
130 
1*0 

»0 
3*0 
370 
300 
3tO 

*00 
*10 
*zo 
*30 
**0 

*so 
♦to 
*70 
*00 
**0 

too 
tío 
szt 
S30 
S»0 

550 
StO 
570 
500 
5*0 

too 
*10 
tzo 
630 
**0 

ttfl 
oto 
670 
too 
tto 

TOO 
TIO 
TZO 
TIO 
7*0 

T50 
760 
TTO 
TOO 
790 

VOL 

% O,, 68 % He 

OOfSSIMF 
"SU *tm 

14.70 
It.1* 
Zl.SO 
Z0.03 
3Z.4T 

It.tZ 
*1.16 
*5.01 
50.75 
5». 70 

St.l* 
tJ.SO 
60.01 
TZ.»7 
Tt.tZ 

01.16 
05.01 
00.Z5 
t*.TO 
tt.l* 

101.50 
100.01 
IIZ.4T 
lit.«Z 
1Z1.16 

IZ5.01 
I10.Z5 
13*.tt 
llt.l* 
1*1.50 

1*0.01 
15Z.47 
Itt.tZ 
161.16 
1*6.01 

170.Z5 
17*.tt 
17t.1* 
101.50 
100.03 

ltZ.*7 
Itt.tZ 
Ztl.lt 
ZOS.OI 
Zlt.ZS 

Z14.tt 
llt.l* 
ZZ3.S0 
ZZO.03 
Z3Z.«7 

zit.tz 
Z*l.lt 
2*5.60 
250.25 
25*.tt 

Z5t.1* 
2*3.50 
ZOO.03 
Z7Z.«7 
ZTt.tZ 

ZOI.lt 
zos.ot 
zto.zs 
Zt*.t* 
Ztt.u 

101.50 
300.01 
312**7 
116.tZ 
121.16 

1.00 
1.30 
1.60 
l.tl 
Z.Zl 

2.51 
Z.oi 
1.IZ 
l.*2 
i.rz 

*.oz 
*.13 
*.tl 
*.tl 
5.21 

5.5« 
5.0* 
t.l* 
*.♦« 
*.75 

7,05 
7,16 
7.65 
T.tt 
0,76 

0.56 
0.06 
t, 17 
*.*7 
*.*7 

10.07 
10.30 
10.60 
10.40 
11.ZO 

11.50 
11.Ot 
IZ.lt 
IZ.«t 
lZ.7t 

11.10 
11.«O 
13.70 
l*.00 
16.31 

1*.6| 
l*.*l 
15.Z1 
IS.SZ 
15.07 

1*.12 
1*.*2 
16.73 
17.03 
17.33 

17.61 
17.t* 
10.Z* 
10.5* 
10.0* 

lt.15 
1*.»5 
14.75 
70,05 
70,36 

Zt.tt 
70.46 
?! .26 
21.56 
71.07 

10 

27.540 
21.1*1 
1T.Z0I 
14,*76 
17.447 

10.44* 
4.0137 
0.0627 
0.0744 
7.*7*1 

6.0671 
6.1001 
5,4717 
6.6062 
5.7010 

*.4450 
*.71*4 
*.50*1 
*.241« 
*.1016 

1.4261 
1.7651 
1.6160 
3.*747 
1.1570 

1.71*7 
1.12*0 
1.0221 
2.42*0 
2.0150 

2.7510 
2.6712 
2.5464 
2.52*7 
?.*5T* 

2.3416 
2.1130 
2.Z75* 
2.220* 
2.160« 

Z.llt* 
2.0711 
7.0257 
1.4022 
1.4*0* 

1.4006 
1.0*21 
1.025* 
1.7402 
1.76*2 

1.7235 
1.6421 
l.*617 
1.612* 
1.60*1 

1.57*0 
1.550« 
1.52*4 
1.5001 
1.476* 

1.4513 
1.4304 
1.4041 
1.1001 
1.3*77 

1.3*70 
1.1205 
1.1040 
1.241» 
1.7734 

.120 oarotN 

T-46 

lOfCUIC VOLUME.CUOIC 

.600 MielUM OVEOâOE MOLICUL*« MllGMt 

tEMf>EH*IUME.7 
70 »0 40 *0 

70.1*2 
21.»7» 
17.553 
I*.77? 
12.752 

11.210 
10.01*1 
4.0*37 
H»?**4 
7.5754 

7.0075 
6.5107 
6.0416 
6.7207 
S.1404 

5.0471 
*.0117 
«.54*2 
*.1012 
*.185* 

».0061 
1.0*20 
1,6406 
1.5500 
1.42I1 

1.1004 
1.1047 
1.0014 
2.4057 
2.0417 

2.0071 
2.7250 
7.6*04 
2.5761 
2.5076 

2.*«25 
2.1007 
2.1214 
2.2*00 
2.2127 

2.1620 
2.111« 
2.0*71 
2.0227 
1.4002 

1.4145 
1.400* 
1.8*24 
1.82*0 
1.7422 

1.7500 
1.72»« 
1.645* 
1.6657 
I .6364 

1.6040 
1.5021 
1.55*1 
1.5104 
1.50»« 
1.6010 
1.6601 
I.4300 
1**165 
1.1456 

1.1751 
1.1557 
1.1166 
1.1180 
1.1000 

50 

28.726 
22.054 
17.4(1« 
15.06« 
13.007 

11 .»*1 
10.21*5 
4.22*7 
4. «044 
7.7276 

7.1*60 
6.6*47 
6.2156 
5.8157 
5. «4»» 

S.|4»t 
«.Vio* 
«.664* 
*.*644 
«.2641 

*.04*6 
1.4140 
1.76*4 
1.6270 
1. »04* 

1.1*64 
1.2676 
1.1*56 
1.0*56 
2.9517 

7.061* 
2. T001 
2.7014 
2.6274 
.*.667»! 

2.641* 
2.6241 
2.16*« 
2.1111 
2.2571 

2.2062 
2.1567 
7.104* 
7.0612 
2.0140 

1.4701 
1.434« 
1.400? 
1.061» 
1.0240 

1.79*0 
1.7*12 
1.7245 
1.6491 
1.6647 

1.6*1? 
1.6114 
1.507? 
I.S6I6 
1.51*7 

1.5176 
1.*841 
1.6667 
I.*»*« 
1.6215 

l.»0?9 
1.1074 
1.3611 
1.3**» 
1.1260 

*0 

29.754 
22.*41 
10.755 
15.361 
11.76? 

11.667 
10.«|6ii 
4.*057 
6.57*4 
7.4742 

7.2*02 
6.7747 
6.1176 
6.9*4 1 
5.6067 

6.1011 
4.0212 
«.740« 
*.5666 
«.1424 

*.1667 
1,9950 
1.010* 
1.6410 
3,56*1 

1. *ll» 
1.11*1 
I. 2071 
J. I06I 
1,0046 

2.9196 
2.01«« 
2.7550 
2. «79* 
2.6074 

2.4*01 
2.»760 
2.»1*8 
2.14*7 
2.1011 

2.2*04 
2.19*0 
2.1*4« 
2.1017 
2.0496 

2.0171 
1.97*5 
1.917* 
1.0499 
1.4619 

1.0292 
1.7957 
1.7615 
1.712» 
1.702« 

1.67)* 
1.6*5* 
1.610« 
1.592? 
1.46*9 

1.5*23 
1.5105 
1.*956 
l.*712 
1.«4I5 

1.*10* 
I.»094 
1.1901 
1.1700 
1.1420 

24.041 
22.42* 
18.607 
15,644 
11.510 

11.492 
10.614» 
4.5067 
0.7*00 
0.010* 

7.»2*3 
6.4101 
6.»595 
6.06*2 
5.71*6 

5.»011 
5.1234 
*.*72? 
*■6**3 
*.«167 

*.2*69 
*.07?T 
3.412? 
1.76*0 
1.6267 

3.«491 
1.1801 
1.2690 
1.1650 
1.0*7» 
2.9747 
2.0044 
2.0000 
2.7110 
2.6401 

2.4*91 
2.5216 
2.»611 
2.*020 
2.1*4» 
2.2917 
2.2*01 
2.1412 
2.|«»1 
2.0491 

2.0559 
2.01*4 
1.97*7 
1.9164 
1.0997 

1.06*1 
1.0102 
1.797* 
1.7657 
1.7341 

1.7056 
1.6771 
1.6*94 
1.6220 
1.4970 

1.4720 
1.4*7* 
1.42*1 
1.4014 
I,*791 

1,*579 
I.«371 
1.*160 
1.3971 
1.37*0 

fl/LS 

10.«17 
21.147 
10.94* 
15.945 
11.771 

12.116 
lu.«ISO 
4.7677 
0.4050 
«.1025 

7.56«S 
7.0*0« 
o.5015 
6.1707 
5.022* 

5.5051 
5.2207 
*.46*2 
». 7110 
*.5201 

*.1270 
*.1*4« 
1.4061 
1.6151 
1.6951 

1.5651 
1. *»19 
I. J 107 
1.22*0 
1.125» 

1.0119 
2.4*19 
2.6609 
2.7426 
2.7001 

2.6160 
2.5712 
2.5077 
2. ««71 
2.1890 

2.1150 
2.202» 
2.2125 
2.18»» 
2.1107 

2.09*7 
2.0525 
2.0120 
1.4710 
1.4155 

1.6995 
1.66*0 
l.8]|} 
1.7990 
1.7674 

1.7178 
1.7007 
1.6006 
1.651» 
1.6271 

1.6016 
1.57*9 
1.5510 
1.529* 
1.-.072 

I.»05* 
I.*6*2 
i.*»15 
1.6215 
i.«0*0 

10.9*0 
23.740 
14.309 
16.240 
l*.07* 

12. 1*1 
II.11162 
9.4**7 
4.0700 
6.1H1 

7.700« 
7.1709 
6.7011 
6.2910 
5.9103 

5.6071 
5.317* 
5.0562 
*.0195 
•.»0*1 

*.«071 
«.2261 
«.0600 
3.906? 
.1.7*1* 

1.6111 
1.5077 
1.19?» 
1.?«** 
1.1*1? 

1.0*01 
2.9905 
2.9119 
2.01*0 
?•744* 

2.6060 
2.61*0 
2.546? 
2.6927 
2.61*1 

2.1702 
2.12*0 
2.2710 
2.2750 
2.1781 

2.113S 
2.0905 
2.0*92 
2.0095 
1.971* 

I.93*7 
1.8991 
1.8642 
1.4321 
1.0006 

1.7*99 
1.7*0* 
1.7117 
1.68*0 
1.6472 

1.6117 
1.6061 
1.48:7 
1.44*1 
1.5151 

1.5129 
1.»913 
1.*70? 
I.*«48 
I.*299 

124.00 22.17 1.2567 
130.25 22.«7 1.2*00 
11*.69 22,77 1.2217 
119.1* 21.00 1.2078 
3*1.58 21.18 1.192* 

1.282* 1.1U41 1.1137 
1.2653 1.2907 1.1)60 
1.2*87 1.2717 l.?98í 
1.2125 1.257? 1.241« 
1.2167 1.2*11 1.265* 

1.159« I.J840 1■« 106 
1.3*11 1.1666 1.141* 
1.1216 1.1*86 1.3715 
1.1064 1.111I 1.1457 
1.2898 1.11*0 1•138» 

3*8.01 23.60 1.177} 
152.*7 21.90 1.1626 
156.91 2*.29 1.1*03 
161.1« 76.59 1.11*1 
165.00 2«.89 1.1207 

1.201* 1.224» 1■?«9» 
1.1864 1.2101 1.2118 
1.1718 1.194? 1.2106 
1.1575 1.1807 1.2018 
1.1*16 1.1*64 1.109» 

1.2734 1.2975 1.321« 
1.2576 1.2811 1.10*9 
1.2*21 1.2645 1.2*04 
1.2270 1.2501 1.273? 
1.2122 1.2151 1.2579 

12.462 

100 

11.54* 
2».221 
19.661 
16.5*5 
14.283 

12.565 
11.21*7 
10.1297 
9.2150 
8.»057 

7•H»4o 
7.J01* 
6.8252 
6.*075 
6.0 181 

5.7040 
5.*1*0 
5.1*82 
«.90 72 
«•«« 78 

«.•*71 
«.1032 
*.111' 
1.9771 
1.8120 

1.6471 
1.5715 
].«5«l 
1,3**2 
1.2*11 

1.1**2 
1.0510 
2.9664 
2.8855 
2.8066 

2.7157 

2.666* 
2.600» 
2.5100 
2.«781 

2.»21* 
2.1*71 
?,3152 
2.7655 
2.2174 

2.1722 
2.1215 
2.006* 
2.0*60 
2.0072 

1.9690 
1.9110 
1.0991 
1.0656 
1.8333 

1.4021 
1.7720 
1.7*20 
1.71*6 
1,6071 

1.6609 
1.6151 
1.610* 
1.686« 
1.5610 

1.4*01 
1.6183 
1.*464 
1 .«761 
I.*554 

1 •* 16¿ 
l.*l71 
1•1985 
1.1801 
1.1627 

1.1*5* 
1.1287 
1.1121 
1.2461 
1.2807 

110 

12.108 
24.646 
20.01? 
16.4*1 
1 *.414 

12.740 
II.«164 
10.llfl* 
4. »000 
8.617I 

7.489} 
7.*118 
6.4*7? 
6.4??0 
6.1*60 

5.8110 
5.5107 
5. ?*0I 
*,49*8 
♦.7715 

».567« 
*.1800 
*, ?0 76 
«.0*4? 
3.900* 

1.7611 
1.615? 
1.5157 
3,*014 
1.2989 

3,2001 
3.107« 
1.0198 
2.«171 
2,0487 

2.78*4 
2.71*0 
7.6*70 
2.501] 
2.5225 

2.«6*6 
7.*0«3 
2.14*5 
2.1049 
2.7474 

2.2110 
2.166* 
2.1217 
2.0075 
2.0*10 

2.00*9 
1.9601 
1.9130 
1.0489 
I.0660 

1.01*2 
1.0014 
1.7739 
1.7*5? 
1.717* 

1.6405 
1.66«« 
1.614? 
I.61*6 
I.4909 

I .4674 
1.4*4* 
1.5216 
1.50?« 
i.*419 

I .«618 
t.«*?l 
I•*?!* 
1.*0*9 
1.1470 

1.169« 
1.1423 
1.1347 
1.1144 
1.1015 

12(1 

32.671 
25.048 
20.16] 
IT.H? 
l*.791 

ll.oi» 
11.617? 
10.*41» 
4,56*8 
8•78*7 

8.124} 
7.46?! 
7,0640 
6.6164 
7.25 19 

6.91 10 
‘.*1)75 
5.1170 
§.08?5 
*.854? 

4.6«74 
*.*469 
*.281 » 
».1191 
1,46*6 

1.8291 
1.6989 
1.577* 
3.*615 
1.1568 

1.2465 
).16?0 
3.07?8 
2.9886 
2.90*4 

2.8111 
7.7*16 
2.*91« 
2.6285 
2.5667 

2.4070 
?.«S|6 
2.1477 
2.1*63 
2.2970 

2.2*9» 
2.20«« 
2.1609 
2.1140 
2 OTO» 
2.0*01 
7.0020 
1.9660 
1.9171 
1.0987 

1.066« 
1.034? 
1.0040 
1.7787 
1.7*74 

1.7201 
1.6916 
1.6678 
1.6*10 
1.6188 

1.5943 
I.57?« 
1 .55(11 
I .5287 
I.5078 

1.*87« 
1.*676 
1 .*»81 
1 .*2'l4 
1.*ll? 

1.191» 
1.1760 
1.3540 
1,1*?5 
1.126* 

110 

11.214 
25.521 
20.715 
17.«12 
14.0*6 

13.7J9 
11.4177 
10.672* 
9.T298 
H•9*0* 

(1.2646 
7.6426 
7.1409 
6.7508 
6. 1616 

6.01*9 
4.70*1 
4.«214 
4.1luO 
».9169 

». 72 76 
«.4117 
*.1541 
*.1401 
*.0172 

1.8962 
1.7628 
1.6191 
1.421] 
1.«1*7 

1.1126 
1.2165 
1.1258 
1.0*01 
2.9440 

2.0021 
2.0091 
2.7190 
2.6710 
2.6110 

2.4510 
2.6917 
?.*3v0 
2.1067 
2.1164 

2.200* 
2.2*26 
2.1901 
7.1454 
2.11*6 

2.075? 
2.017] 
2.0007 
1.965* 
1.911« 

1.8984 
1.8667 
1.4160 
I.4061 
1.7774 

1.7*47 
1.7227 
I.6966 
1.6712 
1.6466 

1.6227 
1.4994 
1.4769 
1.4540 
1.5117 

1.41 JO 
1.*428 
1 .*7 J2 
l.*5* 1 
I .*154 

i.»17* 
1.3447 
1,3624 
1.1656 
1.1*9? 



f T/LB 

OC^TM 
rt 

•to 
•» 
■ 10 
tot 
8S0 
•to 
• To 
••0 
•to 

too 
olo 
olo 
«10 
«»o 

«50 
«60 
«TO 
«•0 

«90 

1000 
1050 
1100 
1150 
1700 

1750 
1100 
1350 
1*00 
1*50 

1500 

PlltSlUftF 
05(0 »1« 

1T0.75 75.10 
IT*.09 75.50 
1T9.1» 75.«0 
103.50 76.10 
m.oi 76.*0 
197.6T 76.Tl 
196.91 77,01 
*01.1« 7T.il 
*05.00 77,61 
*10.75 77.97 

M«.69 7(.77 
*19.1* 78.57 
*71.50 7«.07 
•78,01 79.13 
«17.*7 7«.*3 

*16.«1 7«.71 
«*1.16 10.0} 
*«5.00 10.31 
*50.75 10.6« 
*5*.6« 10.9* 

*59.1* 11.7« 
*01.16 17.75 
501.50 !*,?T 
575.00 15.70 
5*0.07 17.79 

570.75 1».*0 
597.*7 *0.11 
616.6« *1.03 
616.91 «1.1* 
659.11 **.05 

601.16 *6.16 

.370 omtN 

10 60 

1.107* 1.1300 
1,09** 1.116( 
1,0(17 1.1010 
1.0691 1.0917 
1,0577 1.070« 

1,0*5* 1.0660 
1.031« 1.0550 
1.0775 1.0*1* 
1.0115 1.0177 
1.0007 1.0711 

.99007 1,01017 

.97977 .««»73 

.96957 .«0937 

.95963 .97975 
,«*«91 .96911 

.«»Oil .«5950 
,9110. .95006 
,97100 .9*071 
.»1790 .93155 
.90*10 .97750 

,095*0 .91177 
.(5*77 .07770 
.01757 .01*77 
,70156 .79957 
.75731 .76760 

.77150 .7107« 
,69605 .7110« 
.07717 .60505 
.6*917 .66710 
.67767 .6*0*» 

,6076* .67001 

T-47 

SPFCIFtC V01.UMÍ .CUBIC 

.660 HlUUW AVCRAtiC XOLtCULAK nElGBT 

ICMPtHAlUOt.F 

50 60 TO 00 »0 

1.1577 
1.1391 
1.1759 
l.ll<n 
1.1 On* 

1.1757 
1.1615 
1.1*60 
1.13*9 
1.1770 

1.1976 
1.1830 
1.1701 
1.1567 
1.1*36 

1.770« 
1.7061 
1.1971 
1.17b5 
1.1651 

1.7*30 
1.776* 
1.71*7 
1.7003 
1.1667 

1.0061 
1.0761 
1.06*1 
1.0576 
1.0*15 

1.109» 
1.097? 
1.065? 
1.071* 
1.06?!' 

1.1306 
1.1103 
1.11)60 
1.09*1 
1.067* 

1.1571 
1.1191 
1.1764 
1.11*7 
1.1076 

1.171* 
1.150* 
1.1*77 
1.1151 
1.1731 

1.0051 
1.0147* 
1.00917 
.99667 
.90071 

.97076 

.9690* 

.«5«5* 

.95019 

.9*10? 

.9170» 

.06901 
,85097 
.015*7 
.7630? 

.75301 

.7?5?9 

.64456 

.67567 

.65110 

.63?«1 

1.05073 
1 .0397 1 
1.C7645 
1.016*7 
1.00604 

.99796 

.96607 

.9763* 

.96061 

.959*6 

.9501? 

.90706 

.0676» 

.01155 

.79617 

.76774 

.71951 

.713?» 

.6860* 

.66606 

.6**60 

I.07091 
1.05971 
1.0*87? 
1.03600 
1 .1:77*6 

1.0171* 
1.00701 
.9971« 
.907*3 
.47790 

.96659 

.4?**« 
,06*79 
.»«751 
.01371 

.)6751 

.75370 

.7Ü696 

.70706 

.67866 

.657)6 

1.0*104 
1,0/466 
1.06050 
1.0375» 
1•4*60 I 

1.0(6?4 
I.0?607 
1.0154? 
1.11060? 

.4963? 

.406«? 

.4*140 

.4009* 

.061*7 

.07401 

.74776 

.76707 

.7*06? 
• 71S?6 
.64161 

.6699» 

1.111?« 
I,0946* 
I .00«?* 
1.07706 
1.06615 

1.056*7 
1,0**96 
1.01*69 
1.0?*61 
1.01*75 

1.0050« 
.95911 
.41769 
.87«*? 
.0**33 

.01197 

.70?06 
•75*?4 
.7?«*6 
.70*39 

.66187 

32 % 02l 
17.967 

too no 

1.7659 1,2681 
1.2507 1.7'jO 
1,7367 1.766? 
1.7770 1.7*36 
1.2002 1.7797 

1.19*7 1.7160 
1.1615 1.7075 
1.1605 1.1«9* 
1.1554 1.1765 
1,1*35 1.1639 

1.131»* 1.19157 
1.11954 1.13960 
¡.10746 1.1777? 
1,04662 1.11616 
1,0«5*4 1,10*61 

|.0’»62 1.09171 
1,06193 1.00706 
1.053*6 1.07270 
1,0*370 1,0617« 
1.03313 1.0515» 

1.07374 1.0*150 
,47671 .99*06 
.93*7* .95066 
.89519 .9117« 
,05962 .87*9? 

.07660 .6*119 

.74621 .01037 
,7679e .78160 
,7*166 ,75*63 
.71713 .71987 

.»9*23 .7069* 

SP. VOL 
68 % He 

120 130 

1.1106 1.3311 
1.29*3 ,.3175 
1.200? 1.302? 
1,26*6 ).7673 
1.251? 1.7726 

1.237? 1.7505 
1.72)5 ).?*»6 
1.2101 1.7310 
1,1931 1.2176 
1.10*3 1.70*6 

1.17137 1.1916* 
1.159*5 1.17936 
1.1*7*1 1.16717 
1,135*« 1.15520 
1.17*1« 1.1*1*7 

1.)1766 1.13199 
1.101*1 ).17071 
1.09097 1.10970 
1.0601» 1.09609 
1.0699? 1.0*«79 

1,05970 1.07790 
1.011*6 1.07603 

.967*7 .96*09 

.97771 .9*311 

.09071 .905*7 

.85607 .87077 

.07*51 .01065 

.795?« .(0007 

.76000 .701)7 

.7*761 ,7553* 

.710*7 .73170 

500 16.07 
606 *0.61 
TOO 67.01 
•00 56.66 
0(0 61.7« 

1(00 60.(9 
1100 76.05 
1700 61.69 
1100 80.66 
1606 «5.70 

1900 107.07 
1600 100.07 
1700 119.60 
1000 177.»0 
1000 176.76 

7000 110.06 
7100 1*7.60 
7700 1*6,70 
7300 196.91 
7600 161.11 

79(0 170.11 
76(0 176.67 
7700 161.77 
7000 160.91 
7900 167.31 

1000 70*.1» 
1100 710.9* 
1200 217.79 
1300 27*.55 
1*00 711.16 

1900 210.16 
1600 ?*«.96 
17*0 251.77 
1(00 768.57 
3900 765.38 

»000 777.16 
«100 778.99 
*?00 765.79 
*100 797.60 
•»00 794.»0 

*500 306,71 
*600 91 1.01 
»700 114.81 
*600 376,67 
*900 113.»? 

6000 3»».71 

.6713« 

.66676 

.99176 

.916*6 

.»6171 

.«1871 

.181«} 

.19077 

.17*01 

.10761 

.78116 

.76Í91 

.75166 

.73(66 

.7766« 

.71602 

.20662 

.16760 

.16971 

.182*0 

.17569 

.169*9 

.16175 

.158*1 

.153*7 

.8*015 

.7071? 

.60106 
,61006 
.»7266 

.*7675 

.16919 

.15740 

.111*1 

.10675 

.26910 

.27)91 

.7567» 

.7*176 

.7112) 

.27017 

.21056 

.70169 

.19151 

.16606 

.17920 

.17267 

.16701 
,16166 
.15651 

.05697 

.71615 

.6159* 
,5*0«« 
,«■209 

,*1576 
.19645 
,16507 
.3100? 
.11«** 
.249*1 
.27736 
.261*7 
,2*007 
.73577 

.72*71 

.71*70 

.705*0 

.19710 

.10970 

.10269 

.1767* 

.170?« 

.16*71 

.15956 

.87176 

.71019 

.67600 

.5512? 

.*9)5? 

.*«179 

.*0*66 

.3771* 

.1**60 

.12100 

.10055 

.76767 

.16669 

.25786 

.76011 

.7790» 

.71««« 

.70956 

.7010« 

.19313 

.18619 

.17960 

.17350 

.1676* 

.16257 

.09053 

.766*1 

.6*00» 

.56)79 

.9009? 

.«977* 

.*12»? 

.37971 

.35116 

.37711 

.30677 

.20001 

.2719* 

.25765 

.2**67 

.23376 

.22795 

.213*9 

.70*06 

.1969* 

.10967 

.16295 

.17673 

.17096 

.16559 

.90730 

.760»I 

.65207 

.57231 

.9)032 

.»6077 

.*2013 

.3061? 

.35772 

.33321 

.31196 

.29139 

.27700 

.262*1 

.2*919 

.21767 

.72706 

.217*2 

.20862 

.20055 

.1911« 

.10629 

.17995 

.17*07 

.16659 

.97*06 

.777*7 ,66*10 

.50766 

.51971 

.*6916 

.«776» 

.391*1 

.16*77 

.11930 

.11767 

.29671 

.28701 

.76770 

.75391 

.7*197 

.21116 

.22115 

.21236 

.20*17 

.19660 

.18963 

.16317 

.17716 

.17159 

,96002 
.76619 
.6761? 
.591*1 
.52900 

.«770« 

.»1555 

.»00*0 

.17(01 

.1*510 

.12130 

.30*08 

.76700 

.77196 
,250** 
•7*620 
.71577 
.77577 
.71613 
.70776 

.70006 

.19796 

.16639 

.18020 

.17*59 

.95756 

.00010 

.66611 

.6039» 

.516*5 

,*6609 
.»*]?« 
.*075* 
.1771* 
.151*6 

.37903 

.10960 

.79709 

.77671 

.7679* 

.25056 

.71935 

.77917 

.71987 

.71136 

.70157 

.19678 

.16959 

.16317 

.1775« 

.97*10 
,0t»16 
.70017 
.61*** 
.5*767 

.*9*5* 

.»5091 

.»1*61 

.30167 

.15751 

.11*70 

.11*7* 

.79711 

.701*6 

.767*5 

.75*65 
,7*3*5 
.71108 
.77361 
.71*9» 

.70697 

.199*0 

.19779 

.186*6 

.10057 

.99101 

.07011 

.71711 

.07*96 

.55719 

.50797 

.*5067 

.*7166 

.190*0 

.1016( 

.36(17 

.17005 

.1(711 

.70670 

.77195 

.759)1 

.7*757 

.71696 

.77715 

.71057 

.710*1 

.7079? 

.19546 

.1695* 

.16355 

.1*68* 

.1**5? 
,1*0*6 
.13666 
.1110« 

.15179 

.1*73« 
• 1*371 
.1193* 
.11569 

.15*)? 

.1507? 

.1*599 

.1*701 

.13879 

.15764 

.15105 

.1*67» 

.1**70 

.1*069 

.16057 

.1556« 

.151*9 

.1*736 

.1*3*7 

.lcj«8 

.13870 

.13*71 

.13001 

.1*605 

.)66 14 

.1615? 

.15695 

.15266 

.1*661 

.13474 

.16*33 

.15967 

.15510 

.15119 

.17?1H 

.16713 

.16239 

.1579« 

.15176 

.17507 

.16991 

.16510 

.16056 

.1561? 

.17745 

.1727? 

.1670? 

.16370 

.15667 

12970 .1322* .13*»T 
12652 .12899 .13)»* 
12350 .12590 .12610 
1206* .17299 .12511 
1179* .12022 .12250 

.13729 .13961 .1*232 

.11140 .11635 .13679 

.13069 .1330« .1)3*6 

.17766 .1299« .13229 

.1267« .1270» .12930 

1**62 .1*73? .1*981 
1*123 .1*366 .1*60« 
13783 .1*020 ,1*?56 
11*61 .13642 .1192? 
13156 .13181 .11605 

,IS?10 .15*7« 
.1*881 .1509? 
,1**9) .1*727 
.1*152 .1*11)1 
.13610 .1*033 

.11536 .11760 

.11292 .11510 

.11059 .11272 

.10837 .110*5 

.10623 .10629 

.11482 .1??0* 

.11)37 .114»» 

.11*«* .1169« 

.11231 .11*54 

.1)012 .1123* 

.12*25 .126*5 

.12160 .12375 

.11407 .12117 

.11666 .1)672 

.116)6 .11637 

.12666 .13003 
•1?340 ■1?«0* 
.12127 .12537 
•1?0T7 .12202 
.1163« .12036 

.1310* .13523 

.11018 .11712 

.127*6 .1243* 

.12*66 .12689 

.12216 .1?*<T 

.137*1 

.11**3 

.1316? 

.1?H41 

.1261« 

.10*2? 

.10229 
,1004» 
.09666 
,09696 

.10«?? 

.10*2* 

.10213 

.10053 

.09060 

.10031 
,10614 
.10*3« 
.102*0 
.100»? 

■11014 

•1081) 
.10616 
.10*2) 
.103*3 

.11216 

.11006 

.10805 

.1061? 

.10*27 

.11*13 

.11149 

.10943 

.10747 

.10606 

.1160« 

.11391 

.111«? 

.10981 

.10789 

.1)803 

.11583 

.11370 

.11166 

.10970 

.12001 

.1177* 

.)146) 

.113*9 

.11150 

.1219« .12340 

.114*5 .1215« .117*6 .11431 

.115*2 .11716 

.11339 .11504 

,09532 .0971? .0969? .10071 .102*4 .10*27 .10605 .10782 .1045« .111)* .11310 



» 

32 % Oa, 68 % He T-48 

0.370 OIVGCN 0.600 HELIUM 
EMH*lPï.MIU/LB 

O.JJO 0»ruEN ll.hOll HtLlUM 
CO.HlU't H ► 

MRC5SUHC 
MSI » 10 SO 

16.70 216.00 272.67 
30.00 211.02 222.60 
SO.00 213.02 222.SI 

100.00 213.S' 272.29 

200.00 211.1 271.H 
300.00 21!.S 221.3 
600.00 212.0 270.9 
SOO.OO 211.S 220.6 

1000.00 206.9 21H.1 

2000.00 706.6 216.1 
1000.00 200.S 210.9 
6000.00 199.0 709.6 
SOOO.OO 196.2 70H.S 

IfMHEtUTUHt 
70 90 110 110 

711.3s 260.05 268.71 267.61 
231.29 219.99 260.68 267.18 
»31.21 239.91 268.61 267.12 
»31.00 239.'2 266.6S 2S7.17 

210.6 719.6 268.1 266.9 
730.2 219.0 267.8 266.6 
729.8 218.7 267.6 266.3 
229.6 236.3 267.1 2*6.0 
227.3 736.6 26S.5 266.S 

726.1 213.7 262.9 252.1 
721.3 211.3 260.8 250.0 
720.1 230.3 260.2 769.9 
7|6,8 229.« 239.6 269,8 

0.120 0»7äfN 0.680 MFllUM 
1NTROMY,hIu7L8 7 

MHISSURE 
MSI6 10 

TEMHfHMuOE 
so 7o 9u no 130 

16.70 
10.00 
SO.00 

100.00 

7.6022 
2.6611 
2.S762 
2.6697 

2.709S 
2.6586 
2.6916 
2.6672 

2.7761 
7.6760 
7.6081 
2.6860 

2.7623 

7.0912 
2.0763 
2.SOOU 

2.75 7» 
2.7007 
2.6600 
2.SIS7 

2.7727 
2.7218 
7.6SS3 
2.6307 

200.00 
300.00 
600.00 
SOO.OO 

1000.00 

2.3820 
2.31*3 
2.2*00 
2.1789 
2.0*12 

2.3996 
2.3319 
2.26*1 
2.1967 
2.0597 

7.*166 
7.3*89 
7.2816 
2.7139 
7.0773 

2.6320 
2.3062 
2.7979 
2.2305 
2.0962 

2.6681 
2.3810 
2.3136 
2.2601 
2,1106 

2.6636 
2.3961 
2.3288 
2.2616 
2.1260 

2000.00 
3000.00 
*000.00 
SOOO.OO 

1.926 
1.8*6 
1.708 
1.757 

1.9*7 
1.807 
1.819 
1.779 

1,965 
1.887 
1.839 
1.799 

1.983 
1.900 
1.867 
1.818 

1.999 
1.923 
1.877 
1.837 

2.016 
1.9*0 
1.800 
1.863 

M97 SSJME 
MSI» 

1 6 a '0 
30.00 
60.00 

100.00 

»00.00 

300.00 
600.011 
600.on 

iDiio.on 

2000.00 

3000.00 
61100.00 
51)00,00 

M 

. '“0 « 
o?*Oi 
. ’HO* 
6 ?«0*> 

.¿80* 

.¿Hl l 

. 1 <9 

.¿HI ? 

. ¿H30 

so 

.¿rtOfc 
• c.’«'» f 

OH 

.¿Hit 

. f‘ 8 I 4 

.¿Hlb 

.¿MlH 

.¿HJO 

. «0 

n *^Fn*ru<r 
hi 11' 

.¿HOS 

.¿HO* 
. ?Hlt) 
.¿Mil 

.¿HU 

.¿HU 

.¿HI / 

.¿HI* 

.¿hiü 

.30 

.¿Mil1 

.¿HU 

.¿HU 

.¿Hi** 

• ¿M I 0 
.¿HU 
.¿Hi? I 

.¿H¿ Í 

.¿H J¿ 

.¿H 

.¿i 

.i'Hlb 
• S 
.¿HU 
» > *1 I *- 

•2b 1 * 
.¿•'¿ \ 
.¿H¿ 1 
.¿H¿k 

.¿H I ♦ 

.¿H 

• ¿ ■» 

O.J¿0 nXtotN O.bttU MfcLlUM 
ThFHMAi CONDuCTÎVIrt•bTU/Ste M F 

íHULTUlY TAHlE ENIRY Hr .OOOOIOU» 

HHÊS5URE 

HSIA 

temheraiuhf; 
jo SO 70 *0 uo 

U. 70 
30.00 
%0.00 

100.00 

1.21 l.¿4 l.¿8 l.Jl UJ4 

200.00 
300.00 
*00.00 
500.00 

1000.00 

2000.00 
3000.00 
*000.00 
5000.00 

0.320 OXtOFN 0.580 HfLlU* 
CP.BTü/LB f 

0.320 OXYGEN 0.580 HEL1 UM 
phandtl number 

PRESSURE 
PSI A 30 50 

TEMPERATURE 
70 *0 110 130 

PRESSURE 
PSIA 30 50 

iemperatuhe 
70 *0 110 

14.70 
30.00 
50.00 

100.00 

•4J3B .4340 
.4342 .4344 
.4348 .4349 
.4382 .4361 

•4343 .4)40 
.4346 .434* 
.4351 .4353 
•4362 .4363 

.4350 .4353 
•4351 .4356 
,4357 .4359 
• 4366 •4 36H 

14.70 

30.00 
50.00 

100.00 

.49 .50 .50 .SO .50 

200.00 
300.00 
400.00 
500.00 

1000.00 

.4389 
• 4417 
• 4445 
.4475 
.4623 

.4386 

.4410 

.4435 

.44bl 

.4593 

• 4 384 
• 4407 
• 4429 
• 4452 
.4569 

• 4 3b* 
• 440* 
• 442* 
• 4*45 
.4552 

• 4384 
• 440 1 
• 4421 
• 4440 
.4535 

• 4385 
• 4402 
.4419 
.4436 
.4523 

200.00 
300.00 
400.00 
SOO.OO 

1000.00 

¿001.00 .49 .49 
J00O.00 .52 .51 
*000.00 .52 .51 
5000.00 

• 49 
.50 
.51 

• 4H 
.*9 
.50 

• 48 
.49 
.49 

.47 

.49 

.49 

2000.00 

3000.00 
*000.00 
5000.00 

t JO 

.¿HU 

.¿HU 
.¿"¿U 
. ¿ H ¿ 1 

.¿Hl1 (' 

. ’*2 .. 
, H¿r 
.¿H •' ' 
, ¿H r 

.¿H 
, ?9 

130 

1.3H 

130 

.SO 



PRtSSURC 
PSU 

U.TO 
30.00 
■>0.00 

100.00 

200.00 
100.00 
«00.00 
S00.00 

1000.00 

2000.00 
3000.00 
«000.00 
sooo.oo 

PHtSSUflE 
PSI* 

u.ro 
30.00 
SO.00 

100.00 

200.00 
300.00 
*00.00 
SOO.00 

1000.00 

2000.00 
3000.00 
«000.00 
5000.00 

PRESSURE 
PSI* 

1 *. 70 
30.00 
SO.00 

100.00 

200.00 
300.00 
«00.00 
soo.oo 

1000.00 

2000.00 
JOOO.OO 
«ooo.oo 
sooo.oo 

« 

T-49 32 % 03 , 68 % He 

0.320 OXYGEN 0.600 HEL lu* 
cp/Co 

IENPEHÍTUHE 
TO vo 30 

i.s«a 
1.5*9 
1.551 
1.555 

1.563 
1.572 
1.S60 
1.504 
1.633 

1.7 
1.7 

50 

1.5*7 
1.5*0 
1.550 
1.553 

1.560 
1.560 
1.575 
1.503 
1.623 

1.7 
1.7 

1.5*6 
1.5*7 
1.540 
1.552 

1.559 

1.S6S 
1.572 
1.579 
1.61« 

1.7 
1.7 

1.5*6 
1.5« 7 
I ■ >«6 
1.551 

1.55.' 
1.562 
1.560 
1.57* 
1.60' 

1.7 

I.' 

110 

1.5*5 
1 .5*6 
1.6*7 
1.550 

1.555 
1.561 
1.566 
1.572 
1.601 

1.7 
1.7 

130 

1.5«« 
1.5*5 
1.5*6 
1.5*0 

1.55« 

1.55V 
1.56« 
1.569 
1.595 

1.7 
1.7 

0.320 OXYGEN 0,600 HFLIUM 
VISCOSITY,LO/FT SEC 

«MULTIPLY table entry by .OOOOIOOI 

30 50 

1.376 I.«16 

TCMPERATUHE 
70 40 

1.457 |,«9* 

110 130 
1.533 1.57* 

0.320 OXYGEN 0.600 HCUUM 
SONIC VELOCIlY FT/stc 

TEMPERATURE 
70 VO 10 

1707 
1709 
1711 
1 716 

1726 
1736 
I 7*6 
1757 
1006 

1009 
1970 

SO 
1 7*0 
17*2 
17*« 
17*9 

1759 
1 769 
I 776 
I 700 
1030 

1 V22 
2 0 06 

1773 
I 7 75 
1777 
1702 

I 791 
tool 
I o 10 
I H20 
1060 

1955 

»HOfc 
18Ü7 
léuv 
IHM 

1HJ3 
Im*? 
I Hb 1 
1«9h 
I VMH 
?U /H 

11U 
18 J8 
183** 
18*1 
18*6 

IRbS 
186* 
18 f 3 
188? 
19?8 
¿0¿1 

211* 

110 
1870 
1871 
1873 
1878 

1887 
189b 
190* 
191J 
1998 

?05* 
?15ü 



Density 
20 % o,, so % H« 

.200 0*ratN 

T-50 
DthSIty.LSS/CUOIC FI 

•000 HELIUM OVFROGE MOlttULOrf HEIGHT O.00Í 

OEOTM 
rr 

0 
10 
20 
10 
*0 

SO 
»0 
TO 
SO 
«0 

100 
llo 
120 
no 
1*0 

iso 
1*0 
120 
ISO 
no 

too 
210 
220 
230 
2*0 

tso 
2*0 
2T0 
200 
200 

300 
310 
320 
330 
3*0 

3S0 
3*0 
320 
300 
300 

*00 
*10 
*20 
430 
**0 

*80 
**0 ♦ TO 
*00 
«00 

soo 
Slo 
S20 
S30 
S*0 

550 
500 
5/0 
5S0 
500 

«00 
«10 
«20 
«30 
0*0 

«50 
660 
«70 
«SO 
600 

TOO 
no 
>'2l) 
730 
7*0 

750 
760 
770 
TSO 
700 

POESSUOf 
PSU *TM 

I*.TO 
10.1* 
23.55 
20.03 
32.4T 

3».02 
*1.36 
*5.SI 
50.25 
5*.TO 

50.1» 
63.58 
60.03 
»2.»7 
T6.02 

SI.3« 
85.*1 
00.25 
04.T0 
00.1* 

103.55 
10S.03 
U2.*T 
116.02 
121.36 

125.01 
130.25 
13«.** 
130.1» 
1*3.SB 

US.S3 
152.»T 
IS*.02 
1*1.3* 
1*5.SI 

IT*.25 
IT«.** 
IT*.I* 
153.55 
IBS.03 

1*2.»T 
10*.02 
2*1.3« 
tos.ai 
210.25 

21».*« 
210.1* 
223.50 
220.03 
232.*T 

23*.92 
2*1.36 
2«s.so 
250.25 
25«.** 
259.1* 
2*3.58 
260.03 
272.*/ 
276.02 

281.16 
285.80 
200.25 
29».60 
200.1» 

301.58 
JOS.03 
M2.«7 
116.02 
J21.1« 

J2S.hu 
J3U.25 
336.60 
119.I« 
3*3.58 

3*8.01 
352.*7 
356.01 
361.36 
365.50 

1.00 
1.30 
1.60 
1.91 
2.21 

2.51 
2.51 
3.12 
3.*2 
3.72 

*.02 
*.33 
«.63 
*.03 
5.23 

5.5» 
5. «» 
6.1* 
6. «« 
*.75 

7,05 
7.35 
7.*5 
7,0« 
8.2« 
8.5« 
B.S« 
9.17 
*.*T 
9.TT 

10.07 
10.38 
10.55 
10.9« 
11.2« 
11.50 
11.09 
12.1* 
12.»* 
12.T9 

11.10 
11.** 
11.T* 
14.00 
!*.ll 

14.61 
14.91 
15.21 
15.52 
15.«2 

1«.12 
It.«2 
1*.T3 
17.01 
17.11 

17.63 
IT.9* 
18.2« 
18.5« 
18.0» 

19.15 
19.*5 
19.T5 
20.05 
20.36 

20.66 
20.06 
21.26 
21.56 
21.87 

22.17 
22.*7 
22.77 
23.08 
21.35 

23.68 
23.98 
2».29 
2*.50 
2*. SO 

30 

.0260* 

.03*05 

.0*306 

.05117 

.05027 

.36737 

.075*7 

.00357 

.00166 

.00975 

.1070« 

.11593 

.12*01 

.17209 

.1*017 

■ 1*025 
.15*32 
.16*39 
.172** 
.18053 

.18059 

.1***5 

.2**71 

.2127* 
,22081 

.2288» 

.23**1 

.2**9* 

.25300 

.2*10* 

.2**0« 

.27711 

.2*51» 

.2*11* .1*120 

.30*21 

.11725 

.32527 

.31129 

.1*130 

.3*912 

.15711 

.1*51* 

.1731* 

.1*11* 

.1091* 

.1073* 

.**51* 

.«1333 

.*2112 

.42931 

.«172* 

.**526 

.»932» 

.»*122 

.*6920 

.*7717 

.»*51* 

.«9311 

.50107 

.5090» 

.51700 

.52*05 

.53291 

.5*086 

.5*881 

.55676 

.56*7) 

.57265 

.58059 

.58853 

.596*5 

.60*3* 

.61231 

.6202* 

.62816 

.63609 

.6**01 

.65193 

.6598« 

«0 

.02630 

.03625 

.06220 

.0901* 
,05*0« 

.06602 

.07196 

.00190 

.08981 

.09776 

.10569 

.11361 

.12151 

.129*5 

.11737 

.1*528 

.19320 

.16111 

.16901 

.17692 

.18*82 

.19272 

.20062 

.20851 

.216*0 

.22*2« 
,2321* 
.2*007 
.2*705 
.25981 

.26171 

.27159 

.279*6 

.28711 

.20520 

.10306 

.31093 

.11870 

.3266« 

.31*50 

.1*215 

.15020 

.39805 

.16000 

.17176 

.1*15* 

.30942 

.10726 
,«050« 
.61202 

.*2075 

.«2*57 

.*30*0 

.«*«22 

.»520« 

.»5905 

.«67*7 

.«75*8 

.*8129 

.»9111 

.»9891 

.50671 

.51*51 

.52231 

.53011 

.53190 

.5*569 

.553*7 

.56126 

.5690» 

.57682 

.58*60 

.59238 

.60019 

.60792 

.61569 

.623*5 

.61122 

.63898 

.6**73 

50 

.02579 

.03358 

.0*117 

.0*91« 

.05*69 

.06*71 

.07251 

.1 SOT* 
,08807 
.095»* 

.103«) 

.11118 

.11915 

.1269? 

.13**8 

.1*2»* 

.1501* 

.1*795 

.1*970 

.173*9 

.18120 

.18898 

.19*6« 

.20**3 

.21217 

.21000 
,227*» 
.21917 
.2*310 
.25081 

.25889 

.28*27 

.27300 

.2*171 

.209*2 

.297)1 

.30*95 

.3125« 

.12026 

.1279* 

.33567, 

.3*317, 

.15105 

.15075 
,36»»» 

.17*13 

.38192 

.38980 

.3971» 

.*0*86 

.»125* 

.*2021 

.«2788 

.*1988 

.»*121 

,«8069 
.*5855 
.»6621 
.*7 <87 
.«HIS? 

.*8917 
,«968? 
.50**7 
.51212 
.51976 

.527*0 

.53905 

.5*2*9 

.5501? 

.55 7-78 

.56558 

.573?0 

.880*1 

.588*5 

.59*07 

.60 <7,8 

.61110 

.61891 

.6269» 

.63*1» 

80 

.02529 

.01293 
•0*05« 
.0*821 
.0558¾ 

.061*8 

.07112 

.0 78 79 

.08617 

.09*00 

.1016? 
.1092» 
.)1686 
.17*«« 
.11209 

.1.19’ ’ 

.1*731 

.15*92 

.16252 

.17012 

.17772 

.18532 

.19291 

.20051 

.208111 

.21968 

.22127 

.21086 

.2184* 

.2*601 

.29159 

.26116 

.2687« 

.27611 

.28387 

.291«» 

.29900 

.30656 

.31412 

.32168 

.12921 

.13678 
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2.9601 

3.1059 
).250( 
).3948 
).5319 
3.6(01 

3.(21* 
3.9618 
♦•1013 
*.2*01 
*.)??« 

*•51*9 
«.6510 
4.7863 
*.4207 
5.05*5 

5.187« 
5.3193 
S.4508 
2.2812 
5.7108 

5. »«00 
5.968) 
6.0956 
6.2225 
6.3*83 

6. « 73? 
6.5983 
6.7222 
6.8*5« 
6.96 79 

7.0897 

.88066 

.95166 
1.11)6 
1.2666 
1.4223 

1.3135 
1.127« 
1.(16« 
2.82«* 
2.117* 

2.3235 
2.*?2? 
2.6189 
2.1661 
2.9083 

3.0519 
3.19*5 
3.3161 
3.4169 
3.6168 

3.1358 
3.89*2 
*.0315 
♦•1680 
».3016 

*.»385 
*.5725 
*.1054 
*.8382 
*,9698 

5. 1(10» 
5.2306 
5.3601 
5.4886 
5.6166 

5.1*35 
5.8700 
5.9955 
6.1205 
6.24,8 

6,)»H1 
6.4909 
6.6111 
6.73*6 
6.8551 

6.975* 

.1(651 

.46(11 
1.8960 
1.2*6) 
1.)916 

1.3*10 
1.697) 
1. (456 
1.96)2 
2.1)(( 

2.2(5* 
2. «3(1 
2.57)( 
2.116( 
2. (5(( 

2.99(4 
).14(2 
3.2196 
).41(1 
3.555« 

3.6926 
3. (261 
).46)9 
».0982 
*.2)18 

4.36*8 
«.«96? 
*.6??4 
«.1583 
«.«»19 

5.0170 
5.1*51 
5.2725 
5.J99J 
5.5252 

5.6506 
5.7750 
5.8989 
6.0219 
6.1,4« 

6.2663 
6.187« 
6.5076 
6.627« 
6.7*65 

.112(6 

.*2**1 
1.(151 
1.22*« 
1.)1)6 

1.521* 
I.66«) 
1. (143 
1.95(3 
2.1«)* 

2.2*6? 
2.3891 
2.5) 06 
2.6112 
2. (108 

2.9*9? 
3.0818 
1.2250 
)•361» 
3.*969 

3.6) 17 
3.1656 
).«9»» 
«.0111 
«.1627 

*.2935 
*.*235 
«.5527 
♦.681? 
*.»089 

*.9 161 
5.06?« 
5.1879 
5.3129 
5.4171) 

5.560* 
5.6831 
5.8063 
5.9168 
6.0*76 

6.1675 
6.2810 
6.4059 
b.5?*l 
6.6,)6 
6,7685 

.1596? 

.46(1) 
1.03*9 
1.2*61 
1.)366 

1.69(8 
1.(982 
1.1()( 
1. *(65 
2.0*93 

2.2(9? 
2. )646 
2.6(86 
1.626« 
2.7645 

2.9(1) 
3.0)12 
).1121 
3. )(4( 
3.4400 

).5121 
3.10*6 
3.(338 
3.9660 
».0966 

».22** 
4.3526 
«,*799 
4.60.6 
« . ? 3? 7 

«.86 T8 
4.9821 
5.10*1 
5.2291 
5.JS|7 

5.*711 
5.59.6 
5.11*9 
5 .8 1*1 
*.951? 

6.07?? 
6.1 an? 
t.30 7] 
6.42 17 
‘.5197 

*.65*I 

.166(4 
• MISS 
1.()(2 
1.1(61 
1.)2(( 

1.611( 
1.(1)1 
1.1546 
1. ((4( 
2. ()66 

2.11)1 
2.)11( 
2.66(( 
2.5(6) 
2.11(( 

2. (543 
2.(((2 
).1211 
).2534 
3. )86( 

3.51(1 
3.64(( 
).7147 
3.(03? 
«.0)10 

4.1560 
*.?6«0 
*.«094 
».53«« 
*.6S»6 

*.»»20 
*.(050 
5.0270 
5.1*6* 
5.2690 

5.1890 
6.5066 
5.6271 
5,7*5* 
5.86 10 

5 • 9 6 0 0 
6.0960 
6.2118 
6.3269 
4.**)* 

6.5,50 
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OCPTm 
FT 

0 
10 
zo 
10 
«0 

so 
00 
TO 
80 
00 

100 
no 
uo 
110 
1*0 

ISO 
1*0 
1 TO 
1*0 
100 

?00 
?>n 
220 
210 
2*0 

2S0 
2*0 
270 
2*0 
20* 

100 
110 
120 
110 
1*0 

ISO 
ISO 
1T0 
1*0 
1*0 

*00 
*10 
*20 
*10 
*«0 

«SO 
**0 
«TO 
*•0 
*«0 

500 
SIO 
520 
510 
5*0 

SSO 
5*0 
570 
580 
5*0 

*00 
«10 
620 
630 
6*0 

«SO 
»«0 
670 
680 
«90 

'00 
HO 
'2(1 
730 
111) 

MESSURF 
psi» »tr 

l*.70 
19.1« 
21.S* 
28.01 
12.*T 

1**92 
«1.1* 
«S.H1 
50.25 
5*.70 

59.1* 
*1.58 
**.01 
12.*7 
7*.9? 

»1.1« 
*5.01 
90.25 
9*.70 
99.1* 

101.Sh 
108.01 
112.»7 
11*.92 
121.1* 
125.81 
110.25 
II*.»9 
119.1* 
1*1.9* 

l**.01 
152.»7 
lbfe.92 
1kl.1* 
1*5.81 

170.25 
IT*.*9 
IT9.1» 
1*1.58 
18*.01 

192,*T 
190.92 
201.1» 
205.81 
210.25 

21*.»* 
219.1* 
221.5* 
22«.01 
212.*7 

21».92 
2*1.3* 
2*5.80 
250.25 
25*.*9 

259.1* 
2*1.50 
2*8.01 
272.*T 
270.92 

281.16 
285.80 
290.25 
29*,69 
299.1* 

301.50 
JON.03 
312.*7 
31».92 
321.16 

325.00 
310.25 
31*.«9 
339.1* 
J*J.5H 

1.00 
1.10 
l.»3 
1.91 
2.21 

2.51 
2.81 
3.12 
3.*2 
1.7? 

*.02 

*.33 
*.61 
*.91 
5.21 

5.5* 
5.8« 
6.1» 
».** 
6.75 

7.05 
7.35 
7.»5 
7.9« 
8.2* 

8.5» 
8.0» 
9.17 
9.«7 
9.77 

10,OT 
10.1* 
10.»* 
10.98 
11.2* 

11.98 
11. «9 
12.19 
12. *9 
12.79 

11.10 

II.*0 
13.70 
19.00 
l«.!l 

l«.»l 
l*.91 
15.21 
15.52 
15.82 

l«.l? 
1».«2 
16.71 
17.01 
17.11 

17.«1 
17.9* 
18.2« 
18.5* 
18.8* 
19.15 
19.*5 
19. TS 
20.05 
20.36 

20, «« 
20.9« 
21.26 
21.56 
21.87 

22.17 
22.*7 
22.77 
23.08 
23.38 

10 

17.257 
28.»II 
21.223 
19.5«* 
16.872 

l«.8*3 
13.250 
11.966 
10.910 
10.025 

9.2729 
*.*2*1 
0,0*38 
7.5705 
7.13*1 

», 7*55 
».1971 
6.0030 
5,79*5 
5.539* 

4.1025 
5.0852 
*,0850 
*.7000 
«.5218 

», 3*9» 
«.2210 
*.082* 
3.942« 
3.0108 

1. m» 
1.608* 
1.5070 
1 • * 109 
3.3200 

1.2119 
1.1521 
1.07** 
3.000* 
2.9299 

2.8*27 
2.798» 
2.7372 
2. »785 
2.6221 

2.5*8» 
2.51*7 
2.«»71 
2.*19» 
2.1715 

2.1293 
2.2868 
2.2*59 
2.20*3 
2.1**2 

2.1313 
2.0957 
2.0613 
2.0280 
1.9957 

1.96*5 
1.93*3 
1.90*4 
1.8765 
1.0*89 

1.8221 
1.7961 
1.770H 
1.7*81 
1.722« 

1.6492 
I.6 766 
I,65*6 
1.6112 
1. « 12 3 

»0 

38.018 
?9,195 
21.»97 
19.9*3 
17.21» 

14.1*6 
13.521 
12.211 
11.132 
10.229 

9.*»20 
8,8020 
8.2282 
7.72*4 
7.2747 

h.OOll 
6.5276 
«.2071 
4.91*7 
4,652* 

5.*107 
5.1884 
*.98*6 
«.7959 
».«210 

».*485 
». 3070 
».1654 
«.0110 
3.4088 

1.7920 
3.6*21 
1.4783 
3.*803 
1.187« 

1.249» 
1.21*2 
1.11*9 
3.0*1* 
2.9894 

2.9210 
2.8555 
2.7929 
2.7110 
2.*757 

2.*207 
2.5*74 
2.5173 
2.»»8» 
2.»218 

2.17*7 
2.1111 
2.2915 
2.2411 
2.2122 

2.17*6 
2.1101 
2.1031 
2.0*92 
2.0362 

2.00*« 
1.9734 
1.4*3* 
1.91«* 
I.886« 

1.8491 
I.»32« 
I,8068 
1.7817 
1.7473 

1.733« 
1.7106 
1.68*1 
1.»*«1 
1.6*50 

50 

18.779 
29.779 
2*.171 
20.3*1 
17.560 

15.**0 
13.79] 
12.«44 
11.344 
10.*1* 

4.*511 
8.97/4 
8.3427 
7.8791 
7.*¿4-» 

7.02117 
6.65«! 
6.3312 
6.03*9 
5.764? 

5.5187 
5.2424 
5.08*1 
«.8414 
*.7112 

».5*74 
*.3410 
*.2*86 
*. n 15 
3.98611 

1.8*77 
3.754« 
3,6*98 
3.5*98 
3.*452 

3.3*44 
3.2801 
1.149« 
1.1225 
1.0*91 

2.9792 
2.912» 
2.8*86 
2,7875 
2.7290 

2.6728 
2.*190 
2.5*7* 
2.5177 
2.*7oo 

2.*2*0 
2.3798 
2.3171 
2.2460 
2.2562 

2.2178 
2.18r8 
2.1*50 
2.1101 
2.0767 

2.0**1 
2.0128 
1.9821 
1.9527 
1.92*0 

1.8461 
I.8690 
1.8*27 
1.81 71 
1.742.1 

I.76-1 
1,7*46 
I.721? 
I■6944 
1.6774 

60 

39.540 
30.161 
2».6*4 
20.7*1 
17.904 

15.75? 
1 *•06 1 
12.694 
11.47« 
10.638 

4,8*05 
9.1414 
8.457? 
8.0137 
7.4707 

7.148.' 
6.788» 
6,«4SI 
6.1431 
5.878« 

5,« ?6H 
5.1460 
5.1816 
».987* 
*.8054 

*,6 16» 
».«789 
«.1117 
*.14*0 
*.06»« 

3.9*1* 
3.6241 
3.7211 
3.619? 
3.522? 
3.*311 
3.3**4 
3.2620 
1.1814 
3.1087 

3.017» 
2.4693 
2,9**2 
?,8*|4 
2,7621 

2.7251 
2.6702 
2.*|76 
2.56*9 
2.5162 

2.*713 
2.«26? 
2.3*27 
2.3*08 
2.3003 

2.2611 
2.2233 
2.I86H 
2.1514 
2.1173 

2.08*? 
2.052O 
2.0204 
1.9907 
I.4614 

I.9111 
1.9054 
1.8786 
1.8425 
1.827? 

1.802* 
1.778* 
1.744? 
1.7124 
1.7101 

7ERPIH»IU8C.7 
70 80 

*0,300 
30.9*7 
25.114 
21.139 
18,2*9 

16,054 
I*.337 
12.4*1 
II,800 
lU,8*1 

10.0296 
9.324« 
8.7216 
6.1861 
7.71«? 

7.245« 
6.9168 
6.4741 
6.2713 
5.9410 

5.7 1*4 
5.*497 
5.2831 
5.0831 
*.8477 

*.725* 
♦•5**8 
«.«1*8 
*.27*5 
*.1*2« 

♦.0190 
3.90?« 
3.7925 
3.688» 
3.4902 

3.*470 
3.«06» 
3.32»» 
3.2**5 
3.1*11 

3.045* 
3.02»? 
2.9548 
2.896» 
2.834» 

2.7771 
2.7213 
2.»677 
2.»1«| 
2.5*64 

2.416* 
2.6726 
2.*261 
2.385* 
2.3**3 

F.10«* 
2.2659 
2.2287 
2.1427 
2.1577 

2.12*0 
2.0411 
2.0596 
2.0288 
1.4990 

1.9700 
1.4*19 
1.91*4 
1.6860 
1.8621 

I.8370 
I.8124 
I.7887 
1.7656 
1.7*10 

«1.061 
J1.53? 
25.443 
2I,438 
18.441 

16.35? 
1 *,60? 
1J.187 

12.0?.* 
I I.0*7 

10,2187 

6.8057 
8,88*1 
0.3»?« 
/.«61. 

7.« 1 I? 
7.17*41 
6.7030 
8•224* 
o.IUJ4 

5.8.2« 
5,ni)J 1 
5.3827 
5.I78« 
«.4844 

».81«* 
«.«507 
».«400 
».3550 
».220? 

«.09*6 
3.4759 
3.8838 
3.7580 
3.65/8 

3.5*28 
3.«727 
3.3871 
3.305« 
3.2279 

3.1438 
3.0831 
3.0144 
2.440« 
2,6889 

2.8245 
2.7725 
2.7178 
2.6*5? 
2.«1*6 

2.56*0 
2.5191 
2.*739 
2.«30« 
2.3883 

2.3*77 
2.JOB« 
2.2705 
2.2338 
2.1983 

2.1*34 

2.1304 
2.098? 
2.o«o9 
2.036* 

2.0064 
t.478 1 

1.450* 
1 .4?J3 
I.8470 

I .871* 
I .8**5 
I .8223 
l.7987 
1.??S« 

40 

*1.822 
i?.ns 
2*.06? 
2I.9J? 
18.9 38 

16,660 
1».87? 
1J.« <1 
12.2*4 
1l.*4? 

In..n 78 
9.681« 
4.0404 
«.*468 
6.0069 

7.4 >0 ? 
7.1794 
O.8270 
0.4076 
6.216? 

4.4504 
5.7048 

5.*"?’ 
4.? 7»6 
4.0821 

».9013 

• . 7 367 
*.581 I 
»,*35* 
*.2487 

*.l?01 
».0*93 
3.9352 
3.»27« 
3.7253 

3.6286 
1.5168 
3.469» 
3.1*fe» 
1.28?« 

3.2120 
3.1*00 
3.0711 
1.0053 
2.9*21 

2.8*17 
2.8237 
2.7*79 
2.71»* 
2.»»28 

2.»133 
2.565* 
2.5195 
2.»751 
2.*323 

2.3404 

2.3410 
2.3123 
2.27*9 
2.2188 

2.2037 

2.1698 
2.1368 
2.10*9 
2.07*0 

2.0*34 

2.01*7 
1.9660 
1.4467 
1.4(19 

1.4048 
1.8804 

1.*«58 
1.8317 
1.8081 

9.60? 

100 

«2.483 
12.649 
2«.4*2 
22.33» 
14,282 

16.4*3 
IS.1*1 
13.6/5 

1 ?.»68 
1 I .*46 

10.44*4 
9.64/5 
4.21*4 
8.640 « 
8•14 ?» 

7.704( 
7.1100 
6.441I 
h . « ? 4 7 
6.3247 

6,u5t(4 
5."104 
5.4816 
5. 1701 
5.17*3 

«.4923 
*.8226 
*,6 6 * 2 

*.4154 
*.1767 

*.2*»U 
«.122? 
*.00»» 
3.89*7 
3.7924 

3.64«« 
3.»004 
3.*120 
3.«27» 
3.3*70 

3.2702 
1.1969 
3.1267 
3.0597 
2.495* 

2.9319 
2.87*7 
2.8180 
2.7*35 
2.7111 

2.6*05 
2.6120 
2.5*51 
2.S199 
2.«7*3 

2.«3*2 
2.3935 
2.35*1 
7.31*1 
2.2792 

2.2*34 
2.2084 
2.1755 
2.1*3» 
2.111* 

2.(1808 
2.0411 
2.0??? 
1.44*1 
1.9668 

1.4*03 
1.41*5 
1.8843 
I .86*8 
I .8*10 

110 

*3.1*3 
33* 28* 
27.015 
22.715 
14.626 

I?.?«* 
14.»13 
11.920 
1 ?,640 
11.661 

10.7844 

10.(,13( 
4.,743 
.1.61(4 1 

6,2978 

7,8*46 
7.**04 
7.07*9 
6. 7*14 

6 , » « ?» 

6.1471 
2.41*0 
5.661? 
S. * 6 6 0 
S.?4«6 

5.061? 
*.9085 
•.7*71 
*.596? 
*.*4*7 

».1214 
*.196? 
4.0779 
3.466? 
3.860« 

1.7602 
3.6*50 
3.57«* 
3.4885 
3.«66* 

3.3284 
3.2538 
1.18?« 
3.11*0 
3.0*87 

2.98*0 
? 9259 

«681 
2.8126 
2.759? 

2.7079 
2.»48« 
2.6107 
2.56«? 
2.5203 

2.»77» 
2.«360 
2.3949 
2.157? 
2.3197 

2.28 3» 
2.2*6? 
2.21*0 
? . I 8 I 0 
2.1*89 

2. : 1 '7 
2.0876 
?.u46] 

2.0294 
2.001? 

1.97*7 
1.4*6* 

I .9228 
1.8979 
1 «716 

120 

*».103 
33.866 
27.*89 
23.13« 
19.471 

I7.564 
15.661 
1 », I 6* 

1 .41 1 
I1.864 

(0.4740 
10.2044 
4.5*(7 
6.4446 
8.*« ( 1 

7,48 i] 
7.5?1P 
7.1469 
..86;9 
«.SS* 3 

6.27.4 
t.0174 
*.780? 
ï.5*1« 
5.1586 

5.17(1? 
«.99** 
*.83m* 
*.6?«r 
«.5 3?« 

*.3971 
4.2*46 
«.1*92 
«.0344 
3.9279 

3.824* 
3.7291 
3.*171 
3.5*95 
3.«661 

3.3865 
3.310» 
3.2380 
3.1*84 
3.1020 

1.036? 
?,9770 
2.9182 
2.8*17 
2.807« 
2.7541 
2.70*8 
2.65*3 
2.609» 
2.56*3 

2.5206 
2.*765 
2.*177 
2.3983 
2.1*0? 

2.3232 
2.267« 
2.253? 
2.2190 
2.186* 

3,14 6 
3.12.4 
? .1(9 <9 
?.05*4 
2.0 166 

2.0041 
1.483, 
1.94.3 
1 .93,(9 
1.906? 

750 3*8.03 23.68 
7611 J52.*7 23.98 
7 7'! 15*.91 ?*,29 
780 361.3« 2».59 
740 365.80 2*.89 

1.5914 1.62*2 
1.5721 1.40*0 
1.5528 1.58*2 
1.5339 1,5650 
1.5155 1.5*6? 

1.6564 1.6687 
1.6J46 1.6*77 
1.6147 1.6*7? 
1.5461 1.627? 
1.5769 1.6077 

1.7210 1.7532 
1.69*4 1.731* 
1.676* 1.7101 
l.*5»? 1.6843 
1.6383 1.6640 

1.7855 1.8177 
1.76 12 1 . 745 1 
i.7»IS 1.772» 
1 . /¿Ui 1 • /54» 
1.6947 1.7(03 

1,8.94 1.6831 
1.8368 1.86,7 
1.80«. 1.814» 
1.7«?« ).8|(4 
1.7610 l.?4|7 

130 

«*.66» 
3«.«51 
27.46« 
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.60 .50 .SO .59 .50 

.56*6 

.5*70 

.964* 

.5114 

.68*1 

.66*1 

.566* 

.6696 

.5109 

.5877 

.56*7 
■ 5661 
.*681 
.*101 
.*001 

.66*9 

.5656 
«5676 
.**9« 
.6186 

.56*1 

.5650 

.561« 
• 56H9 
• 5 167 

.*6*1 

.6661 

.5617 

.6661 

.5161 

300.00 
100.00 
«oo.oo 
*00.00 
1090.00 

.61 .60 

.61 .67 

.61 .67 

.69 .59 
•61 «61 
.67 .61 

.59 .59 

.61 .60 

.61 .61 

7000.00 
3000,00 
«009.00 
6090.00 

I (0 

■ ISss 
. I* .» 
• 15,> 
. 3*4s 

. S*» ’ 

. 1*4,< 

. |55l) 
, 1551 
. IS 1 7 

.15 

.1« 

110 

1.15 

I 10 

.59 



T-55 

PXESSUHE 
PSU 

U.TO 
30.«0 
SO.00 

100.00 

700.00 
300,00 
«00.00 
S00.00 

looo.oo 

2000.00 
3000.00 
4000.00 
sooo.oo 

PWESSUKE 
PSU 

U.TO 
10.00 
SO.00 

100.00 

200.00 
100.00 
400.00 
soo.oo 

1000,00 

2000.00 
1000.00 
4000.00 
sooo.oo 

PRESSURE 
PSU 

U.TO 
30.00 
SO.00 

100.00 

200.00 
300.00 
«00.00 
soo.oo 

1000.00 

2000.00 
3000.00 
«000.00 
sooo.oo 

« 

20 % 0,, 80 % He 

0.200 OXYGEN 0.000 HE! 1UM 
cp/cv 

TENPEHXTUHE 
TO «0 10 

1.SG» 
I .SOT 
usât 
1.S91 

1 .SOT 
1.602 
1.600 
1.61« 
1.64S 

l.T 
l.T 

SO 

1.505 
1.506 
1 «SOT 
i.sao 
I.SOS 
1.600 
1.60S 
1.610 
1.638 

l.T 
l.T 

1.505 
1.506 
1 «SOT 
I.SS9 

1.S9« 
1.S08 
1.603 
1.608 
1.632 

l.T 
l.T 

1.S84 
I.SHb 
1.586 

1.500 

1.592 
1 .SO 1 
1.601 
1.605 
l .62 T 

l.T 
l.T 

110 

1.58» 
1.5RS 
I .585 
I .58? 

1.591 
1.595 
1.599 
1.602 
1.620 

l.T 
l.T 

110 

1.S8« 
1 ,585 
1.865 
1.S8T 

1.S9I 
1,59« 
1.598 
1 .601 
1.619 

l.T 
l.T 

0.200 OXIGEN 0.800 HEL1UH 
vtscosm.iB/PT sec 

(HUtTlPlV T60LE ENTRY BY .00091001 

TEHPER6TUHE 
TO «0 10 

1.1T0 

SO 

1.600 l.**9 1 .«BO 

119 

1.S26 

no 

I.S06 

0.200 OXYGEN 0.800 HELIUM 
SONIC VELOCITY ET/SEC 

TENPEHXTUHE 
TO 90 10 

2000 
2010 
2012 
2017 

2028 
20*0 
20SI 
2062 
211 T 

2208 
2300 

SO 

70*T 
7040 
7051 
7056 

7067 
20 78 
2088 
2099 
2153 

22«6 
23*0 

2086 
2088 
2090 
2095 

2106 
21)6 
2126 
2137 
2188 

228« 
2 380 

2125 
2127 
2129 
213* 

21** 
215* 
716* 
21 T* 
222* 

2322 
2*20 

110 

2163 
216* 
2166 
2171 

2161 
2191 
2200 
2210 
2259 

2359 
2«o0 

130 

2201 
2202 
220« 
2209 

7718 
2228 
2237 
22*7 
729« 

2397 
2500 



DENSITY 
15 % Oa, 85 % He 

T-56 

.150 0«>SEn 

UENSITY.LBS/CutllC El 

.050 MEUUM AVERAGE “ULELULAH «EIGHT 

ootm 

ET 

0 
10 
>0 
30 
AO 

SO 
«0 
TO 
SO 
90 

100 
110 
120 
130 
1A0 

150 
160 
ITO 
ISO 
190 

200 
210 
220 
230 
2A0 

250 
260 
2T0 250 
290 

300 
310 
320 
330 
360 

350 
360 
3T0 
.300 
390 

600 
olo 620 
630 
660 

6S0 
660 
OTO 
6 SO 
60S 

900 
510 
520 
530 
560 

550 
56« 
5T0 
5S0 
590 

600 
610 
620 
630 
66 0 

650 
660 
6T0 
6S0 
690 

TOO 
no 
T20 
T30 
T60 

750 
760 
7T0 
7SO 
790 

SRCS5URF 
PSIA AIM 

16.70 
19.16 
23.59 
2S.03 
32.67 

36.92 
61.36 
65.SI 
50.25 
56.70 

59.16 
63.6« 
60.03 
72.67 
76.92 

SI . 36 
85.«1 
40.25 
96.70 
99.16 

103.5« 
108.03 
112.67 
116.92 
121.36 

125.81 
130.25 
136.69 
139.16 
163.58 

168.03 
192.67 
156.92 
161.36 
165.81 

170.25 
176.69 
179.16 
183.58 
188.03 

192.67 
196.92 
201.36 
205.81 
210.25 

216.69 
219.16 
223.58 
228.03 
232.67 

236.92 
261.36 
265.80 
250.25 
256.69 

259.16 
263.58 
268.03 
272.67 
276.92 

281.36 
2g5.ro 
290.25 
296.69 
299.1« 

303.SH 
308.03 
312.67 
316.92 
321.36 

325.80 
330.25 
336.69 
339,1« 
363.5« 

368.03 
352.67 
356.91 
361.36 
365.80 

1.00 
1.30 
1.60 
1.91 
2.21 

2.51 
2.81 
3.12 
3.62 
3.72 

6.02 
6.33 
6.63 
6.93 
5.23 

5.56 
5.86 
6.16 
6.66 
6.75 

7,05 
7.35 
7.65 
7.96 
8.26 

8.56 
8.86 
9.17 
9.67 
9.77 

10.07 
10.38 
10.68 
10.98 
11.28 

11.58 
11.89 
12.19 
12.69 
12.79 

13.10 
13.60 
13.70 
16.00 
16.31 

16.61 
16.91 
15.21 
15.52 
15.82 

16.12 
16.62 
16.73 
17.03 
17.33 

17.63 
17.96 
18.26 
18.56 
18.86 

19.15 
19.65 
19.75 
20.05 
20.36 

20.66 
20.96 
21.26 
21.56 
21.87 

22.17 
22.67 
27.77 
23.08 
23.38 

23.68 
23.98 
26.29 
26.59 
26.89 

30 

.02293 

.02986 

.03678 

.06371 

.05063 

.05755 

.06667 

.07138 

.07830 

.08520 

.0921 1 

.09902 

.10592 

.11283 

.11972 

.12662 

.13352 

.16061 

.16730 

.15619 

.16108 

.16796 

.1768« 

.18172 

.18860 

.19567 

.20235 

.20922 

.21609 

.22295 

.22981 

.23668 

.26356 

.25060 

.25725 

.26610 

.27095 

.27780 

.28665 

.29169 

.29833 

.30517 

.31201 

.31886 

.32567 

.33251 

.33936 

.36617 

.35298 

.35981 

.36663 

.37365 

.38026 

.38707 

.39388 

.60069 

.60750 

.61630 

.62110 

.62790 

.63670 

.66150 

.66829 

.65508 

.66187 

.66866 

.67565 

.68222 

.68900 

.6957« 

.50256 

.50932 

.51610 

.52287 

.5296« 

.53661 

.56316 

.56992 

.55668 

.56366 

60 

.02267 

.02926 

.03605 

.06283 

.06962 

.05660 

.0631« 

.06995 

.07673 

.08350 

.09027 

.0970« 

.10381 

.11057 

.11733 

.12609 

.13085 

.13761 

.16636 

.15111 

.15786 

.16661 

.17135 

.17810 

.1868« 

.19158 

.19831 

.20505 

.21177 

.21850 

.22523 

.23196 

.23868 
>«560 

.«5212 

.25886 

.26556 

.27226 

.27897 

.28568 

.29239 

.29910 

.30580 

.31250 

.31920 

.32589 

.3325« 

.33927 

.36596 

.35265 

.35936 

.36602 

.37270 

.37938 

.38605 

.39272 

.39960 
•60607 
.6127« 
.«I960 

.62607 

.61273 

.63939 

.««60« 

.65270 

.65935 

.66600 

.67265 

.«7930 

.68595 

.69259 

.69422 

.50586 

.51250 

.5191.7 

.52577 

.53260 

.53903 

.56566 

.55227 

50 

.02201 

.028«« 

.03516 

.06199 

.0686« 

.05529 

.0619« 

.0685« 

.07521 

.08187 

.08851 

.0951« 

.1017« 

.108*1 
• 11506 

.12167 

.12829 
• 13,9? 
.161-6 
.1*815 

.15*77 

.16119 

.168(10 

. 17*61 

.181?? 

.18783 

.19**1 

.20101 

.207*1 

.21621 

•220«1 
.227«? 
.23602 
.260*1 
.26720 

.2537« 

.26037 

.26695 

.27353 

.28011 

.2866« 

.2932« 

.29481 

.306*0 

.31297 

.31953 

.32610 

.3326* 

.33422 

.36578 

.35211 

.358«« 

.365*6 

.37199 

.37851 

.38508 

.391*2 

.3981* 

.60670 

.*112* 

.61777 

.*2*31 
,«30u* 

.63717 

.6*3«« 

.650*1 

.*5691 

.*63*6 

.66997 

.*76*9 

.68300 

.68951 

.64602 

.50253 

.5040* 

.5156* 

.52205 

.52855 

.53505 

.5*15* 

60 

.02160 
•02RI3 
.03*66 
.0*11« 
.0*771 

.05621 
•06075 
.06727 
.07378 
.08024 

•086HO 
.09131 
.09982 
.10632 
.11281 

.1191( 

.12581 

.13232 

.13H82 

.16531 

.15180 

.15824 

.16«7H 

.17126 

.17775 

.18*21 

.19070 

.1971« 

.20365 

.21013 

.21*60 

.22307 

.22953 

.23600 

.26266 

.26892 

.25538 

.2618* 

.26829 

.27*75 

.28120 

.2876* 

.29609 

.30053 

.30698 

.311*2 
•31985 
.32*29 
.33273 
•33917 

.36560 

.35202 

.158*5 
•3**87 
.1713» 

.37772 

.3861« 

.34055 

.39*97 

. «03 IH 

.60974 

.61*20 

.«226» 

.62902 

.635*2 

.66182 

.4*822 

.65*62 

.6*101 

.*(i7«0 

.6 7174 

.6801» 

.68*57 

.69294 

.6943 I 

.50571 

.51209 

.518*7 

.52*8« 

.51121 

TEMPERATURE.* 
TO GO 

02120 
027*0 
01*01 
060« I 
0*681 

05321 
059*0 
06*00 
07239 
07878 

0851 7 
09155 
0979« 
10*32 
11070 

1170« 
123*6 
12483 
13620 
1*257 

1*895 
15531 
16168 
1680* 
17660 

18076 
18712 
193*7 
19983 
2061« 

21252 
21887 
22522 
23156 
23790 

2*62* 
25058 
25692 
26326 
26959 

27592 
2822« 
28857 
29*89 
30121 

30756 
3138* 
32017 
32668 
33280 

33911 
165*2 
35171 
35803 
16*33 

17063 
37693 
3832« 
1«951 
195H2 

*0211 
*0860 
*1469 
42097 
*2727 

*3155 
4 398? 
*4610 
*523« 
45864 

66491 
*7120 
*77*7 
4H173 
49000 

*9626 
40252 
50879 
4150* 
52130 

.02080 

.02709 

.01338 

.01966 

.0459* 

.05222 

.05850 

.06*77 

.07105 

.07732 

.08159 

.06986 

.04611 

.10239 

.108*4 

.11*91 

.12118 

.127*3 

.13369 

. 1 199« 

.1*619 

.1524« 

.1'869 

.16693 

.17118 

.177*2 

.18366 

.18490 

.1961« 

.20237 

.20860 

.21*83 

.22107 

.22729 

.23351 

.2397* 

.2*596 

.25218 

.25860 
•26*61 

.27083 

.2770« 

.28325 

.289*6 

.29567 

.30187 

.30807 

.31627 

.320*8 

.32667 

.31287 

.33406 

.3*526 

.3416* 

.34763 

.36181 

.37000 

.3761« 

.16236 

.3685* 

.39672 

.*0040 

.40707 

.*132» 

.61941 

.42558 
• * ll7« 
.41790 
.64407 
.64023 

.*56 39 
•4o2S* 
■ 4n8 70 
.4 7*85 
.66100 

•««715 
.*9329 
.4 .9*5 
.50559 
.51173 

90 

.020*3 

.02660 

.03277 

.03894 

.0*511 

.05127 

.047«« 

.06360 

.069(6 

.0754? 

• UH20 7 
.08823 
.0943« 
. 1005 1 
.106*8 

.11283 

.11897 

.12512 

.13126 

.137*0 

.14354 

.1*968 

.15481 

.1619« 

.16807 

.17620 

.18033 

.18666 

.19258 

.19870 

.20*82 

.2109« 

.2)706 

.22317 

.22928 

.23560 

.2*151 

.24761 

.25372 

.25982 

.26592 

.27203 

.27812 

.28622 

.29032 

.29**1 

.30250 

.30859 

.31*68 

.32076 

.32685 

.33293 

.33901 

.34509 

.35117 

.3572* 

.36312 

.3*939 

.375*4 

.18153 

.38759 

.39365 

.39972 

.60578 

.*118« 

.*1790 

.*2395 

.«3000 

.63606 

.66211 

.*«815 

.*5*21 

.6*025 

.*6629 

.6723* 

.67837 

.«B««l 

.69065 

.69668 

.50241 

8.203 

100 

.02006 

.026)2 

.0)218 

.0182« 

.0*630 

.05036 

.05661 

.06266 

.0*851 

.07*56 

.0806 1 

.08665 

.09270 

.048 7* 

.10*76 

.110H2 

.11685 

.12284 

.12892 

.13*95 

.14098 

.1*701 

.15303 

.15906 

.16508 

.17110 

.17712 

.18313 

.18915 

.19516 

.20118 

.20719 

.21320 

.21920 

.22520 

.23121 

.23721 

.2*321 

.2*921 

.25520 

.26120 

.26719 

.273)8 

.27917 

.28516 

.2911« 

.29712 

.30311 

.30909 

.31507 

.3210* 

.32702 

.33299 

.33896 

.3**9« 

.35090 

.35687 

.36283 

.36874 

.37*76 

.38072 

.386*8 

.39263 

.39858 

.60*5« 

.61069 

.616«« 

.62238 

.6283« 

.63*28 

.66021 

.««616 

.65209 

.6580« 

.66397 

.46990 

.6758« 

.68176 

.687 7() 

.69362 

110 120 

.01971 .01917 

.025*6 .02522 

.0316? .03167 

.03757 .03692 

.0*352 .0*277 

.0«9«7 .0*8*2 

.055*2 .05*67 

.0*137 .06011 

.06731 .0661* 

.0732* .07189 

.07920 .077*1 

.0841« .083*7 

.09107 .08961 
.09701 .095(6 
.1029« .101)7 

. 10888 . 1 07(10 

.11*81 .11283 

.1207« .118*6 

.1266* .)2668 

.13259 .13011 

.13851 .136(1 

.16646 .16195 

.15035 .1*777 

.15*28 .15349 

.1*219 .159*0 

.168)1 .16522 

.17402 .17103 

.17993 .1768« 

.1858« .18265 

.19175 .)8866 

.1976* .19626 

.20357 .20007 

.20967 .20587 

.21537 .211*7 

.22127 .217*7 

.22717 .22327 

.23306 .22907 

.23896 .21*86 

.2*685 .26065 

.25075 .2*6*6 

.25663 .25273 

.26253 .25802 

.26861 .26381 

.27630 .26949 

.28018 .27517 

.78606 .281)* 

.2919« .28693 

.29782 .29271 

.30369 .29869 

.30957 .30626 

.3156« .3)00« 

.32132 .3)5«) 

.32718 .32158 

.33306 .3273« 

.33892 .333)1 

.36679 .33888 

.35065 .36666 

.34651 .350*1 

.36237 .35616 

.36823 .36)92 

.37608 .367*8 

.3799« .373*1 

.38579 .379)9 

.391*6 .38*9« 

.39769 .390*9 

.4013« .396«« 

.604)8 .602)9 

.*1403 .4079* 

.42087 .6)3*8 

.42*7? .619«? 

.43255 .«2S|* 

.63860 .«3090 

.«««23 .636*3 

.65007 .6*237 

.66589 .668)1 

.66)73 .6538* 

.66756 .65957 

.67139 .66530 

.67921 .67)03 

.6850« .67676 

130 

.0190* 

.02*79 

.01055 

.03*30 

.0*204 

.0*78» 

.05)5* 

.05929 

.0640) 

.07077 

.0785? 

.08224 

.08799 

.09173 

.09946 

.10419 

.11042 

.11665 

.1223« 

.12811 

.13383 

.13955 

.16527 

.15099 

.15671 

.16242 

.1681« 

.17385 

.17966 

.18527 

.19098 

.19669 

.20239 

.20810 

.21388 

.21950 

.22520 

.23089 

.23859 

.26229 

.2*797 

.25367 

.25936 

.2650« 

.27073 

.27662 

.28209 

.28778 

.29366 

.29913 

.30681 

.31069 

.31616 

.32183 

.32751 

.33317 

.3388« 

.36661 

.35017 

.35583 

.36150 

.36715 

.37281 

.378*7 

.38*12 

.38977 

.395*3 

.60107 

.60672 

.61236 

.61801 

.62366 

.62929 

.63696 

.66068 

.6*621 

.65185 

.657*9 

.66311 

.66875 



OtPtM 
fî 

sto 
«lo 
«20 
«30 
H»0 

«SO 
800 
870 
880 
800 

«00 
«10 
920 
930 
9*0 

950 
900 
970 
980 
990 

1000 
1050 
noo 
1150 
1200 

1250 
1300 
USO 
1*00 
USO 

1500 

PRESSUHF 
PSI« *1« 

370.25 2S.19 
379.09 2S.S0 
379.1« 25.80 
383.58 20.10 
388.03 20.90 

392.97 20.71 
390.91 27.01 
901.30 27.31 
905.80 27.01 
910.25 27.92 

919.09 28.22 
«19.19 28.52 
«23.5« 28.82 
«28.03 29.13 
*32.«7 29.*3 

«30.91 29.73 
«*1.30 30.03 
*«5.80 30.33 
*50.25 30.6* 
«5«.69 30.9« 

*59.1* 31.2» 
«61.36 32.75 
503.58 3*.27 
525.80 35.78 
5*8.02 37.29 

570.25 38.80 
592.*7 »0.31 
61«.69 «1.83 
630.91 *3.3« 
059.13 *«.85 

081.30 »0.30 

T-57 
oiNsm.iBS/umic m 15 

.150 omfikN 

30 *0 

.57020 .55889 

.5709« .50551 

.58309 .57213 

.590«* .57875 

.59719 .58530 

.60392 .59197 

.61007 .59859 

.617*1 .60518 

.62*15 .61178 

.63089 .61839 

.63761 .62*99 
,6««3« .63159 
.65107 .63819 
.65780 .6**79 
.66*51 .65138 

.6712* .65796 

.67796 .66*55 

.68*68 .67113 

.693*0 .67772 

.69810 .68*30 

.70*81 .69089 

.7383« .7237* 

.77180 .75657 

.80522 .76933 

.83856 .82203 

.87187 ,85*70 

.90512 .88730 

.93833 .91985 

.971*8 .95237 
1.00*57 .98*82 

1.03762 1.01)21 

.«50 HtCtUM 

50 60 

,5*80* .53700 
.55*53 .5*397 
.50102 ^SOi* 
.50751 .55670 
.57399 .56306 

,580*8 .569*3 
,58096 .57678 
.593*« .6621« 
.5990? .58860 
.606*0 .69*86 

.61287 .60120 

.6191» .60766 

.62581 .61190 

.63228 .6202» 
,63875 .62660 

.6*521 .6129« 

.65167 .63926 

.658)1 .6*56? 
,66.60 .65195 
.671111 .65829 

,6))»« .66*6? 
.70971 .69625 
.7*192 .72783 
.77*06 .75938 
.806)5 .79086 

.83819 .82229 

.87016 .8517» 

.90210 .8850* 

.93*00 .9)633 
,965a* .9*759 

,9976« .978 79 

«VFRAGt «OtfcCUL»* 
TEMPfcM»1UWfc,7 

70 80 

.52755 .51786 

.53380 .52*01 

.5*00* .53015 

.5*630 .53628 

.55255 .5«2*1 

.55879 .5-.855 

.56503 .59*67 

.57127 .56080 

.57750 .56692 

.9837» .57309 

.98999 .97917 

.99622 .9(-.929 

.602*5 .591*0 

.60867 .59753 

.61*90 .6016* 

.62112 .609)9 

.62736 .61586 

.63158 .62198 

.63979 .6280« 

.6*601 .62-.19 

.65222 .6*028 

.68328 .6)079 

.71*29 .70123 

.7*523 .73161 

.77615 .76198 

.80702 .79229 

.8378» .82257 

.86862 .85279 

.89933 .88296 

.93001 .91308 

.96065 .9*317 

«EIGHT 8.203 

90 100 

.50855 .*9955 

.51*57 .505*7 

.52060 51139 

.526*3 .51731 

.53265 .52323 

.53867 .52915 

.5** 70 .53506 

.55071 .5*097 

.55672 .5*689 

.96275 .59279 

,56875 .55671 
.57.76 .56*61 
.58078 .57052 
.58678 .576*2 
.59278 .58231 

.59880 .58822 

.60479 .59*11 

.61079 .60002 

.61680 .60590 

.62279 .61179 

.628/8 .61769 

.6687« .6*712 
,68865 .67650 
.71850 .70585 
.7*833 .73515 

,77809 .76**0 
.80783 .79362 
.83763 .82279 
.8671» .85195 
.19677 .8810* 

.9263« .91009 

DENSITY 
% 02, 85 % He 

110 

.«9086 

.»9669 

.50250 

.50832 

.51*13 

.51996 

.5267» 

.53158 

.53738 

.9*120 

,9*900 
,98*8I 
* 86 fl 61 
.966*1 
.97221 

.97801 

.68180 

.88960 

.99639 

.60119 

.60697 

.63690 

.66*78 

.69361 

.722*3 

.76120 

.77991 

.80860 

.83723 

.8658« 

.89*39 

120 

.»82*8 

.»8821 

.*9392 

.«996* 

.50536 

.51108 

.51680 

.52280 

.528?? 

.6339? 

,6396« 
,9*616 
.95106 
.55676 
.562*6 

.56816 

.57385 

.579‘6 

.68576 

.9909» 

.5966« 

.62508 
,653*6 
.68182 
.71015 

.738*3 

.76667 

.79*67 

.8230« 

.85116 

.87925 

130 

.«7*38 

.«8000 

.«8663 

.49126 

.«9687 

.50250 

.50813 

.5137* 

.51936 

.62*98 

.51058 

.93620 

.64181 

.5*7*1 

.56303 

.5586* 

.66*21 

.«69»« 

.575*6 

.5610« 

.58*6« 

.61*61 

.6*266 

.670*3 

.69828 

.72611 

.75188 

.78161 

.809)3 

.8)699 

.86*60 

500 3*.02 
600 «0.83 
700 *7.63 
800 5».«» 
900 61.2» 

.766*2 

.916*0 
1.06527 
1.2131 
1.1599 

.75127 

.89835 
1.0**38 
1.1893 
1.3333 

.7367* 

.88100 
1.02*2* 
1.166* 
1.3078 

.72275 

.86*33 
1.00*93 

1.1*46 
1.2832 

.70929 

.8*827 

.98611 
1.123» 
1.2596 

.69632 

.83281 

.96838 
1.1031 
1.2369 

.68383 

.81791 

.95110 
1.083* 
1.21*9 

.67178 

.80152 

.93**2 
1.06*5 
1.1937 

.6601* 

.7896* 

.91832 
1.0*82 
1.1733 

.6*890 

.77»?* 

.90278 
1.0285 
1.1515 

.6)805 

.76)29 

.88776 
1.0115 
1.1)66 

1000 68.05 
1100 7«.85 
1200 81.65 
1)00 88.46 
1400 95.26 

1.5056 
1.6503 
1.79*0 
1.9167 
2.0783 

1 »«763 
1.6183 
1.7593 
1.899) 
2.0383 

l.**M 
I.5875 
1.7259 
1.8633 
1.9998 

1.4210 
1.5578 
1.6937 
1.828» 
1.9628 

1.39*9 
1.5293 
1.6628 
1.7956 
1.9272 

1.3698 
1.3018 
1.6330 
1.7631 
1.8928 

1.3*55 
1.4751 
1.60*3 
1.732« 
1.8597 

1.3221 
I.**97 
1.5785 
1.7025 
1.8277 

1.2996 
1.4250 
1.5*97 
1.673» 
1.7968 

1.2777 
1.6011 
1.5238 
1.6*88 
1.7670 

1.2566 
1.3781 
1.6988 
1.6188 
1.7)81 

1500 102.07 
1600 108.87 
1700 115.68 
1800 122.*8 
1900 129.29 

2.2190 
2.3587 
2.»975 
2.6351 
2.7720 

2.176» 
2.3136 
2.««98 
2.5851 
2.719* 

2.13*» 
2.2/01 
2.*03* 
2.536* 
2.66«* 

2.0960 

2.228» 
2.3598 
2.*90» 
2.6200 

2.0580 
2.1880 
2.3173 
2.4658 
2.57)2 

2.0215 
2.1*93 
2.2763 
2.«026 
2.3279 

1.9862 
2.1119 
2.2368 
2.3610 
2.«8*2 

1.9521 
2.0758 
2.198» 
2.3208 
2.*«21 

1.919? 
2.0*09 
2.1618 
2.2820 
2.601» 

1.887« 
2.007? 
2.1262 
2.26*5 
2.3621 

1.8567 
1.9765 
2.0918 
2.2082 
2.32*1 

2000 1)6.09 
2100 1*2.90 
2200 1*9.70 
2300 156.51 
2600 163.31 

2.9079 
3.0*29 
3.1770 
3.3101 
3.»«22 

2.652« 
2.9855 
3.117? 
3.2*80 
3.3779 

2.7999 
2.930? 
3.0596 
3.188? 
3.3159 

2.7*90 
2.8770 
3.00»? 
3.1307 
3.256? 

2.69*9 
2.8257 
2.9509 
3.0753 
3.198* 

2.6526 
2./76» 
2.8995 
3.0218 
3.1*33 

2#6069 
2.7288 
2.8*98 
2.9702 
3.0898 

2.5628 
2.6827 
2.8019 
2.920* 
3.0362 

2.520? 
2.6)83 
2.7555 
2.8722 
2.988? 

2.6790 
2.5952 
2.7108 
2.82*7 
2.9398 

2.4392 
2.5537 
2.667* 
2.7806 
2.8932 

2500 170.11 
2600 176.92 
2700 183.72 
2800 190.53 
2900 197.33 

3.5736 
3.70*1 
3.83)9 
).9626 
*,0905 

3.5070 
3.6363 
3.7627 
1.8893 
*,0151 

3.**28 
3.5690 
3.69»? 
3.818* 
3.9*25 

3.3811 
3.5052 
3.628 I 
3.780* 
3.8726 

3.3216 
3.»«36 
3.56*7 
3.6853 
3.H051 

3.26*1 
i.38«? 
3.8036 
3.0222 
3./*01 

3.2088 
3.3268 
3.««»3 
3.5611 
3.6771 

1.1551 
3.2715 
3.3871 
3.6021 
3.616» 

3.1035 
3.2179 
3.3319 
3.**51 
3.5579 

3.0533 
3.16*2 
3.2786 
3.3901 
3.50)0 

3.00*9 
3.1162 
3.2268 
3.3368 
3.««61 

3000 20«.1* 
3100 210.9* 
3200 217.75 
3300 22*.55 
3*00 2)1.36 

».2176 ».1*00 
«.3*38 *•26* 3 
«.»69« «.1876 
«.59*0 ».5103 
*,7178 »,6320 

«.0653 J.991« 
*.1676 *.11)6 
t•3090 «.2331 
«.*296 «.161* 
4.6*0« «.«*9* 

3,92*1 J.85/3 
4.0«?* J.9/J 7 
».1600 «.0895 
«.2/69 *,20*5 
*.3930 *.3191 

3.7927 3./301 
3.90/« 3.8*3? 
«.021* 3.9555 
*.11«7 ».0671 
«.2*75 *.l/bJ 

3.6698 3.611» 
3.7811 3.7210 
3.891» 3.8301 
*.0018 3.93*7 
».111* *.0*66 

3.55*9 
3.6630 
3.7708 
3.8776 
3.98*0 

3500 2)8.1» 
3600 244.96 
3700 251.77 
3800 258.57 
3900 265.38 

«.8*10 
«.9633 
5.08*7 
5.2056 
5.3256 

».7511 
«.8735 
«.9931 
5.1120 
5.2301 

etbbati 
4.7*70 
4.91U<» 
S.OoMQ 
S» 1 

4.SP fJ 
4.70JH 
4.8 19 7 
4.914/1 
5.049- 

4.5087 
4.34 
4.7J75 
4.«511 
4.9640 

<».-j460 
«.6503 
4./70* 
4.8812 

4.3S95 
4.4710 
4.5PI7 
4.6920 
4.8013 

4.266/ 
4.3986 
4.b07t 
4.6163 
4.7243 

4 »¿201 
4.3265 
4.* ISf 
4.5431 
4.6496 

4.1540 
#•1606 
4.36^5 

4.5773 

4.0897 
4.1950 
4.2996 
4.4038 
4.507? 

4000 272.18 
4100 278.99 
«200 285.79 
4300 292.60 
4400 299,«0 

5.4450 5.3475 
5.5635 5.«64 I 
5.6813 5,5803 
5.7984 5.6955 
5.9148 5.«100 

5.25*6 5.163/' 
5.36P7 5.2765 
5.48?» 5.3P91 
5.5965 5.500>j 
5.709? 5.6121 

5.0/60 *«^918 
5.1876 5.1018 
5.29B5 5.2111 
5.4088 5.3197 
5.5182 5.4278 

4.9103 4,H 315 
5.0187 4.9383 
5.1264 5•0*45 
5.2335 5.1502 
5.3400 5.2552 

4.7555 4.6817 
4.8609 4 « ?H»6 
4.9656 4.8890 
6.0698 4.9917 
5.173« «.0910 

4.610 ) 
4.7128 
4.8148 
4.9162 
5.0170 

#500 106.21 
4600 313.01 
4700 119.81 
4600 326.6? 
4900 333.42 

6.030« 
6 1456 

.2598 
6.3736 
6.4««4 

5.9241 
6.0375 
6,1499 
6.2620 
6.3733 

5.621* 
5.9312 
6.044? 
6.1545 
6.2642 

5.7?2 7 
5.8327 
5.9420 
6,050/ 
6,1*88 

5.6272 
5.735« 
5.8435 
5.9506 
6.0572 

5.535? 
5.8420 
5./482 
5.8541 
5,*591 

5.4459 
5.5515 
5.6562 
5.7603 
5.8641 

5.3599 
5.4637 
5.56 7u 
5.6700 
5.7721 

5.2764 
6.1789 
6.480» 
5.6823 
6.68 3 i 

b,1^«6 
*.29*7 
*.3973 
«,4975 
1,1970 

5.117« 
6.217? 
5.3164 
6.4154 
6,5136 

5000 3*0.23 6.598« ».««*(1 *. 3/12 6.2*65 6.1611 6.063» 5.96/1 5.6/*U 5./*17 *.69*? 5.6111 



'1 

SP. VOL 
15 % Oj, 85 % He 

.ISO OKUilN 

DEPTH PPCSSURF 
PT PS!» »TH ïo «0 

T-58 
specific MOI UHF .cubic F T/Ln 

.«su milium »upinr moucuc** piighi 

TCHHtHáluHC.f 
Su Ml 70 «0 »0 

0 U.7« 1.00 
I» 10.1» 1.10 
10 21.SP 1.60 
10 2P.01 1.91 
*0 12.»7 2.21 

«l.Mi 
13.*9» 
27.187 
22.880 
19.7S2 

««.SON 
1«.17H 
27.7*2 
21.1*7 
20.ISS 

«S.197 
3*.Nu? 
28.297 
2’.8|* 

20.SS* 

«6.28m 
JS.S«t> 
28.PS2 
2*.281 
20.961 

*7.179 

16.229 
29.«06 
2«.7*7 
21.16« 

•6.068 
16.911 

«9.962 
23.216 

2 I .76 Í 

•6.9S9 
3I.S97 
JU.S |6 
23.«»1 
22.170 

80 16.92 2.51 
60 «1.16 2.PI 
TO «S.NI 1.12 
PO S0.2S l.*2 
90 5».70 1.72 

17.377 

1S.S12 
U.009 
12.772 
11.717 

17.711 

18.828 
l*.29S 

It.OJJ 
11.976 

I8.U86 

16.1*8 
l*.SN I 

11.291 
12.218 

IN.««CI 

16.*61 
1«■N66 
1l.SS* 
12.«8« 

18.79S 

16.778 
13.132 
11.81« 
le.69« 

19.1*9 
I 7.09« 
13.« 18 
1 * . 0 78 
12.9 11 

H.sO* 
I7.«ll 
13./2« 
N . 1 13 
1 J.I72 

100 39.1» «.1)2 

110 61.88 *.11 
120 68.01 «.63 
110 72.*7 «.91 

1*0 76.92 S.23 

10.886 
10.099 
9.**07 
8.8611 
8.1523 

11.078 

I I). 10S 
9.613c 
9.0*19 
“.8227 

II.290 

10.811 
9.6233 
9.22«* 
M.691M 

11.32 1 

10.711 
10.0181 
9,4092 
8,86 11 

H . 7*2 
10.923 

10.2106 
9.3889 

9.011? 

U . ex ! 

11.129 
10■« 028 
9.766» 
i.dil 13 

12,]Ht 

11 . 11* 
lu.3931 

9.0« n 
9.37 16 

150 NI.16 S.5» 
160 PS.61 S.8» 
170 90,23 6.1* 
160 9*.70 6.«« 
19(1 99.1» 6,7S 

7,N9 73 

7. «896 
7.1219 
6.(887 
6.*836 

M.OSM* 

7.6*22 
7.26(0 
6.9270 
6.6177 

N.2192 

7.79*7 
7.«121 
7.0687 
6,7*99 

4.780 1 

7.9*79 
7.3971 
7.201c 
6,881« 

6.3*11 

6.1000 
7.7021 
7.1*20 
7.0119 

4.(022 

8.2323 
(.4« ; i 
7 .*6112 
(.1*40 

8.Mi IJ 
4.*1,92 
7.992 1 
7.6,8« 
7.2(80 

N.2<,1 

100 

*4,850 

18,280 
il.071 
26.1*9 
22.371 

19.658 

I7.727 
16.1,10 
I«.393 
11.*12 

I ^ , «»UO 

l I .‘'«»O 
i u.rn ta 
] ü.W7* 

^ • 0 ¿ <t b 
H.bS/ / 

H* I j /-> 
t. 7‘ 
r.« toi 

200 103.SH 7.OS 

2I0 108.01 7,JS 
220 112.«7 7,65 
230 1 16.92 7.96 
2*0 121.16 8.26 

6,2081 

5,4518 
S.719* 
3.9029 
S.1021 

6. 17*7 
6.0791 
5.8359 
3.6150 
3.»102 

3.*612 
6.1967 
S.43J* 
3.7?7| 
5.51m? 

6.3879 
6.117« 
6.0687 
3.819o 
3.626o 

6.7119 

6..18/ 
6.183? 
3.9510 
3.71*0 

t>vQ«(j ) 
O , S '3 V * 

H.ioi7 

|h 

b,<it b 7 

H.frH l 1 

h.17½^ 
S**«i*. 7 

7•uW J 1 
i 

b 
bt/af i 
6 *US 7 7 

¿50 l?5.P» H.5b 
¿*0 I30p¿5 H.Hb 
¿T0 134.69 9.1? 
280 139.14 9.4? 
290 I4J.5H 9.?? 

5.U5H 
4 • ^ 41 ü 
4.7797 
4.627H 
4.4853 

5.2199 
5.0426 
4.8769 

4.7220 
4.5?ob 

5.324I 
5. 1 •* 12 
4.97*1 
4.H I b? 
4.667H 

5,.28 I 
5.2.37 
5.0712 
•. * I 0 J 
4. 7S9.» 

5.^423 
5• i.4 2 
5.loH? 
5.0044 
4.H502 

3.6)63 
5.4 4 <1 »» 
4.2600 
3.0985 
».4*1« 

S.7*05 
3.0.51 
5.1*1? 
3.1927 
3.0126 

9.8*«* 
3.6*5« 
3.*603 
3.2867 
3.1214 

100 1*8.01 10.07 
110 152.*7 10.38 
120 136.92 10.68 
130 161.16 10.98 
1*0 165.81 11,28 

*.1511 
♦.2252 
«.1061 
1.9911 
1.8871 

*.*144 

«.1111 
«.1897 
«.07*9 
1.9661 

*.328* 

♦.3471 
*.2 71? 
».1561 

*.0«S» 

«.6164 

*•*830 
«.1567 
».217. 
*.1?»1 

«.7051 
*.5689 
*.*«01 
*.1185 
*.203* 

«■1418 
*.65*8 
«.32 16 
..149 7 
*.282« 

«.8821 

*. 7*1) 7 
*.6070 
».«808 
«■161« 

*.9 70 7 
*.3266 
*.6403 
*.3620 
*.**0« 

150 170.25 11.58 
160 174.69 11,69 
170 179.1* 12.19 
»0 181.58 12.«9 
390 188.01 12.79 

3.786» 
1.6907 
1.5997 
1.5111 
1.4107 

1.861« 
3.7657 
1.6729 
1.50*6 
3.500» 

1.9*6» 
1.8*07 
3.7*60 
1.6559 
1.5701 

*.(1173 

1.9157 
1.8191 
1.7271 
1.6347 

6.09*1 
1.9407 
1.8921 
1.7986 
3.704» 

*.1712 
».0637 
1.465* 
1.8700 
1. 7 791 

«.2*81 

*.1*07 
*.0186 
1.9*11 
1.8*88 

«.1251 
*.2157 
*.1)16 
*.0127 
1.4183 

«00 192.47 11.10 
*10 196.92 1!,*0 
420 201.1* 11.70 
410 208.81 14.00 
*»0 210.25 l».ll 

1.3520 
1.2768 
1.2080 
3.116* 
1.0705 

].«?01 
1.1*1* 
1.2701 
1.2000 
1.1329 

l.*8*3 

7.*100 
1.315? 
1.2637 
1.195? 

3.556? 
1.4765 
i.*00 1 
3.127* 
3.2576 

1.62*1 
3.5*31 
1.46S« 
1.34)1 
1.1199 

1.6923 
1.6096 
I. 3105 
J. 4S48 
J.1822 

1.7605 
1.6761 
3.5955 
I. 518» 
J. *«*S 

1.8283 
1.7*27 
1.6603 
1.3821 
1.5068 

«50 2|*.69 |«,61 
«60 219.1« 14.9I 
»70 221.58 15.21 
«80 220.01 15.52 
*90 232.*7 15.82 

1.0075 
2.9*69 
2.8(88 
2.8130 
2.7793 

1,0685 
1.0068 
2.9*75 
2.8905 
2.8357 

3.1296 

3.0666 
1.0061 
î.9»M(i 
2.84?n 

1.1906 
1.126* 
3.06*8 
1.005* 
2.9*8* 

1.2316 
1.1862 
3.1213 
1.0629 
1.00*8 

1.1127 
1.2*60 
1.1820 
1.120* 
1.061? 

1.1717 
1.3,056 
1.2*05 
1.1778 
1.1176 

3.»1*7 
I. 1636 
J. 2991 
1.2351 
1.1719 

300 236.92 16.12 
510 2*1,16 16.*2 
520 2*5.80 16.71 
510 280.25 17.01 
5*0 25*.69 17,11 

2.7276 
2.6778 
2.6298 
2.8838 
2.8158 

2.7829 
2.7..21 
2.6811 
2.6139 
2.591)1 

2.81«? 
2.786» 
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.20250 

.19823 

.144)7 

. 1 « 0 2 4 

. 1845 7 
•1«303 
. 1 746 J 
.17437 
.17325 

1.51*8 
1.2684 

1.08895 
.95583 
.85232 

.78950 

.7017* 

.66527 

.59750 

.55654 

.52105 

.68998 

.66258 

.63821 

.6164? 

.39679 

.37903 

.34291 

.3*817 

.33485 

.32222 

.31076 

.380)1 

.29027 

.20107 

.272*9 

.26**7 

.25695 

.24989 

.24323 

.2 )6«4 

.23103 

.225*3 

.220)I 

.21507 

,21028 
.20573 
.20139 
.19725 
.19330 

.I8952 

.18591 

.1«?44 

.1791« 

.17594 

1.54)1 
1.2881 

1.10789 
.97227 
.86691 

.78266 

.71370 

.65623 

.607*2 

.5659« 

.52961 

.69*21 

.47033 

.4*563 

.42)36 

.40138 

.3*513 

.36890 

.35390 

.1*016 

.32761 

.31563 

.30502 

.29*98 

.28543 

.27690 

.2687« 

.26109 

.253«« 

.2*712 

.2*073 

.23*71 

.2290(1 

.223.0 
•218*7 

•21360 
.20896 
.20*5* 
.200 IJ 
.196(1 

.192*7 

.18880 

.18528 

.18140 

.17867 

.16*91 .16758 .1702* .17290 .17555 

VOL. 

% He 

130 

2.1080 
2.083) 
2.0592 
2.0354 
2.0126 

1.9900 
1.9680 
1.9*65 
1.9255 
1.904« 

1.88*7 
I.8650 
1.8457 
1.8268 
I.808? 

1.7901 
1.7723 
1.7549 
1.7378 
1.7211 

1.70*6 
1.6271 
1.5563 
1.4916 
1.6321 

1.3772 
1.3265 
1.279* 
1.2356 

1.19*76 

1.15660 

1.5673 
1.3101 

1.12663 
.98866 
.*8151 

.79578 

.72565 

.8671* 

.81773 

.575)6 

.53859 

.50665 

.67806 

.65205 

.63028 

.40998 

.39159 

.37*40 

.35963 

.3*564 

.33279 

.32091 

.30991 

.29969 

.2901« 

.281)0 

.27300 

.26521 

.2570« 

.25101 

.2**52 

.?1«38 

.2325« 

.2270« 

.22)07 

.21491 

.2121« 

.20(69 

.20j*I 

.)9932 

. 195*1 

.19168 

.18810 

.18*66 

.1813? 

.17821 



\ 

i 

}5 % 

»RESSURE 
RS IA 

U.70 
30.00 
SO.00 

100.00 

700.00 
300.00 
*00.00 
soo.oo 

looo.oo 

2000,00 

3000,00 
»000.00 
1000.00 

PRESSURE 
RSI A 

I*.70 
30.00 
SO.00 

100.00 

200.00 
300.00 
*00.00 
S00.00 

1000.00 

2000.00 
3000.00 
*000.00 
sooo.oo 

PRESSI RE 
PSIR 

I*.70 
30.00 
SO.00 

100.00 

700,00 

300.00 
«00.00 
soo.oo 

10110.00 

211110,00 
3000.00 
»000.00 
snoo.oo 

Oí, 85 % He T-60 

o.lso OXYGEN o.aso HELIUM 
ENIMALPY,MTU/LB 

O.lso 'IaYüFN H . HbO MElllIM 

cv.rtu/lr e 

30 SO 

314.11 331.97 

319.04 331.»S 
319.00 331.93 
318.94 331.HR 

31R.fi 331.11 

311.7 331.6 
318.5 311.S 
318.* 331.* 
317.6 310.fi 

116.6 330.2 

3lS.fi 374.4 
316.7 III.? 

314.1 312.2 

TEMPERATURE 
70 40 

3«*.82 3S7.71 

3**.81 3S7.70 
1**.80 3S7.01 
1*».77 367.00 

1**.7 367.0 

3«*.6 387.6 
1«*.S 3S7.6 
1*«.* 357.S 
l»*.i 367.3 

1*1.4 167.* 

!»*.« 3S7.4 
1*6. 1 364.1 
1*0.3 180.<7 

llo no 

370.61 383.*0 

370.SI 383.*0 
370.58 381.*o 
370.67 303.«o 

370.6 383.6 

170.6 383.6 
370.6 Iftl.S 
370.5 38J.6 
370.6 381.7 

J70.fi 38*.I 

3 71 .* 38«.7 
371.1 380.8 
37*.7 188.7 

RUE SSURE. 

PS 1• 10 
( * Mp-h WATun* 
7,) va Mo 130 

U. 70 

JO.OO 
so,oo 

l 01) «00 

.*.0 1 

.401 

.401 
.401 

4*0 I 

4 U ) 
*.01 
4 U I 

.**01 

41» 1 
«<> i 

... i 

*02 .*0' .«OR 

*02 ,*U2 .»02 
.00 .»o2 .«O. 
*02 .» 12 ,«n 

OOO.OO .*01 

100.00 .,02 
*00.00 .»0? 
SOO.OO .*02 

looo.oo .*03 

*0| .»01 
* 02 . » lit 
» U * . « 0 2 
•u2 ..12 
» 01 .»oi 

*02 .*o2 «*02 
*02 .*0r «O.' 
*02 .*02 .*0- 
»02 .402 .»(i 
»03 .*o 1 .,0 

2 JO U, 00 .«I ...l 

1000,00 .,1 ,.i 
» 0 0 0 , o I) 
SOOo.OO 

O.lSfl OXYGEN 0,860 HELIUM 

tNIROPY.n III2LH F 

IFMREHArURt 
70 40 30 

1. 75 73 
3.6857 
3.5921 
3,3897 

3.2815 
3.1732 
3.0650 
2.9568 
2.7*82 

2.S65 
2.**6 
2.372 
2.31« 

50 

3. 1830 
3.711* 
3.6178 
3.*153 

3.3072 
3.1991 
3.09)0 
2.9829 
2.7667 

2.593 
2.*7* 
2.*01 
2.3*2 

.1.8077 
1.7361 
3.0*26 

3.««02 

3.3122 
3.22*1 
3>I16I 
3.0081 
2.7922 

2.619 
2.501 
2.*28 
2.370 

3.811 7 

3.7001 
3.606* 
3.«6*0 

3.3600 

3.2*81 
1.1*01 
3.0 322 
2.8167 

2.6*« 
2.527 
2.*5* 
2.340 

llo 

1.86*7 

1.7831 
3.684S 
3.4871 

3.374? 
3.271? 
3.1033 
3.065« 
2.8*0 1 

2.608 
2.561 
2.*77 
2.*21 

130 

3.8700 
3.8052 
3.7117 
3.5043 

3.*01* 
3.2936 
3.1857 
3.0774 
2.8629 

2.691 
2.575 
2.501 
2.«»S 

II. ISO 0A1GEN 0.H80 HELIUM 

rifcHMxi coNuu-immHTu/SEi m e 
IMUlUPlV l*rtlf E'lllY BY .OOOOIOOI 

RMESSU4E 1 EMHE HA TUBE 

40 l|0 

1.82 1.87 
<0.00 

50.00 
100.00 

PSIA JO 60 70 

l»,)0 I.00 1,73 1,/8 

200.00 
300.00 
»00.00 
SOO.OO 

1000.00 

2000.00 
3000.00 
*000.00 
5000.00 

130 

1.42 

O.lso OXYGEN 11.850 HELIUM 
CP.RTU/LR F o.lso OXYGEN 0.850 HELIUM 

pranotl number 

TEMPERATURE 
30 50 70 

.6*33 .6*3* .6*37 
•6*36 .0*37 .0**0 
.6**1 .6**1 .6**3 
.6*51 .6*50 .6*52 

.6*73 .0*69 ,6*64 

.6*9* .6*88 .8*86 

.6516 .6507 ,6S0i 

.6534 .6527 .6521 

.6652 .6629 .6610 

.69 .68 .68 
• 7? .69 .68 
.7? .70 .70 

90 llo 130 

.6*34 .6««? .6*«« 

.6**1 .6««* .6**6 

.6**5 .6447 .6449 

.6*63 ,6*5« .6*65 

.6*60 .6*69 .6*09 

.66b* .6*81 ,6*82 

.6600 .6*98 .6*95 

.6610 .6012 .6508 

.6148 .6>8* .6576 

•61 .60 .66 

,61 .61 ,o7 
.64 .64 ,68 

PRESSURE 
PSIA 10 SO 

temrehaiuie 
70 40 llo HO 

14.70 
30.00 
50.00 

100.00 

.52 .52 « S? .SR .62 • S? 

200.00 

3011,00 
«00.00 
SOO.OO 

1000.00 

2000.00 

3000,00 
*000.0(1 
6000,00 



4 

PRtSSURC 
PSI» 

H.TO 
30.00 
SO.00 

loo.oo 

700.00 
300.00 
«00.00 
SOO.00 

looo.oo 

7000.00 
3000.00 
«000.00 
sooo.oo 

PMÎSSUHE 
PSI» 

U.70 
30.00 
SO.00 

100.00 

700.00 
300.00 
«00.00 
SOO.00 

1000.00 

7000.00 
3000.00 
«000.00 
5000.00 

PRESSURE 
PSI» 

1«.T0 
30.00 
50.00 

100.00 

700.00 
300.00 
«00.00 
500.00 

1000.00 

7000.00 
3000.00 
«ooo.oo 
5000,00 

T-61 15 % 02, 85 

O.ISO OXYGEN 0.850 HELIUM 
cp/cv 

temhe rotuhe 
70 90 30 

1.80« 

1.605 
1.606 
1.608 

1.613 
1.617 
1.677 
1.677 
1.651 

1.7 
1.7 

50 

I .60« 

1.60S 
1.60S 
1.607 

1.611 
1.6IS 
1.614 
1.623 
1.6«5 

1.7 
1.7 

1 .601. 

1.605 
1.605 
1.607 

1.611 
161* 
1.618 
1.622 
1.6*0 

1.7 
1.7 

1 «603 

1.60* 
1 .60« 
1 .606 

1.607 
1.613 
1.616 
1.619 
1.637 

1.7 
1.7 

110 

1.603 

1.603 
1 .60* 
1 .606 

1.609 

1 .612 
1 .61 S 
1 .619 
1.633 

1.7 
1.7 

130 

1.607 

1.607 
1.603 
1.60« 

1 .607 
1.610 
1.613 
1.616 
1 .630 

1.7 
1.7 

o.lso OXYGEN 0.850 HELIUM 
VISCOSITY,LB/ET SEC 

ImulIIPlV T6BLE ENTRY BY .00001001 

TEMPERATURE 
70 90 30 

1.359 

50 

1.3*8 I .*37 l.«T* 

110 

1.517 

130 

1.551 

O.lSO OXYGEN 0.850 HELIUM 
SONIC VELOCITY FT/SEC 

TEMPERATURE 
70 90 30 

7185 
7187 
7189 
2195 

2206 
2717 
2729 
22*0 
2297 

2*33 
7670 

50 

2227 
2229 
2231 
2237 

22*R 
2259 
2270 
2281 
2336 

2*69 
7587 

2270 
7271 
227» 
7779 

2790 
2300 
2311 
2321 
2375 

2*8* 
764» 

2312 
2313 
7315 
2321 

2331 
23*1 
2352 
2362 
2*13 

2517 
2620 

110 

2353 
2355 
2357 
2367 

2372 
2382 
2342 
2*02 
2*52 

2556 
2660 

130 

2395 
7396 
2 398 
7*03 

2*13 
2*23 
2*33 
2**2 
2*91 

2595 
2700 

l He 



DENSITY 
10 % Oi, 90 % He 

T-62 

.10« 0*»6tW 

ot«irr,i.BS/cuBic n 

.«AS HELIUM AVERAGE MOLECULAR «EIGHT 6.803 

OERTH 
fT 

8 
10 
20 
30 
60 

50 
88 
TO 
80 
»0 

100 
110 
120 
130 
160 

ISO 
160 
ITO 
180 
180 

200 
210 
220 
210 
260 

2S0 
280 
2T0 
280 
280 

100 
110 
120 
110 
160 

ISO 
180 
ITO 
180 
380 

600 
610 
620 
610 
660 

6S0 
68« 
OTO 
680 
680 

SOO 
SIO 
520 
SIO 
560 

S50 
560 
5T0 
560 
580 

600 
610 
620 
630 
660 

650 
660 
670 
680 
680 

700 
710 
720 
730 
740 

750 
760 
7T0 
780 
780 

PRESSURE 
PSIA ATM 10 

16.TO 
18.14 
21.58 
28.03 
12.4T 

16.82 
41.lt 
45.81 
50.25 
54.70 

58.14 
63.58 
68.03 
72.47 
76.82 

61.16 
65.61 
90.25 
84.70 
88.14 

101.58 
108.01 
112.47 
116.82 
121.16 

125.81 
110.25 
114.68 
118.14 
141.58 

148.01 
IS2.4T 
156.82 
161.16 
165.81 

ITO.25 
174.66 
1T8.I4 
181.58 
188.01 

162.4T 
166.62 
201.36 
205.81 
210.25 

214.66 
219.14 
221.58 
228.01 
212.4T 

216.62 
241.16 
245.80 
250.25 
254.68 

259.14 
261.58 
268.03 
272.47 
276.92 

281.16 
265.80 
280.25 
284.68 
298.14 

301.56 
308.03 
312.47 
316.82 
321.36 

325.80 
330.25 
334.69 
338.14 
343.58 

348.03 
352.47 
356.81 
361.36 
365.60 

1.00 
1.30 
1.60 
1.91 
2.21 

2.51 
2.81 
1.12 
1.42 
3.72 

4.02 
4.11 
4.63 
4.93 
5.23 

5.54 
5.64 
6.14 
6.44 
6.75 

7.05 
7.15 
7.65 
7.96 
8.26 

6.56 
8.86 
9.17 
9.47 
9.77 

10.07 
16.16 
10.68 
10.98 
11.28 

11.56 
11.89 
12.19 
12.49 
12.79 

11.10 
11.40 
11.70 
14.00 
14.11 

14.61 
14.91 
15.21 
15.52 
15.82 

16.12 
16.42 
16.73 
17.01 
17.31 

17.63 
17.94 
18.24 
18.54 
18.84 

19.15 
19.45 
19.75 
20.05 
20.36 

20,66 
20.96 
21.26 
21.56 
21.87 

22.17 
22.47 
22.77 
21.08 
21.38 

21.68 

21.98 
24.29 
24.59 
24.89 

.01901 

.02476 

.01050 

.01625 

.04199 

.04771 

.05146 

.05920 

.04491 

.07066 

.07639 

.08212 

.08785 

.09157 

.09929 

.10501 

.11071 

.11644 

.12216 

.12787 

.13158 

.11928 

.14500 

.15070 

.15640 

.16210 

.16781 

.17150 

.17920 

.16489 

.19056 

.19627 

.20196 

.20765 

.21111 

.21901 

.22449 

.21037 

.21605 

.24172 

.24740 

.25107 

.25874 
•2U441 
.27007 

.27571 

.28140 

.28706 

.29272 

.29817 

.10401 

.10948 

.11531 

.12098 

.32661 

.11226 

.11791 

.14156 

.14920 

.15484 

.36047 

.36611 

.37174 

.17717 

.18300 

.38863 

.39426 

.3998 7 

.40550 

.41112 

.41674 

.42235 

.42797 

.41358 

.43918 

.44480 

.45041 

.45601 

.46161 

.46721 

40 

.01861 

.02426 

.02989 

.0355? 

.04115 

.04677 

.05239 

.05801 

.06363 

.06925 

.07487 

.08048 

.08609 

.09170 

.09731 

.10291 

.10052 

.11412 

.11972 

.1251? 

.13092 

.13651 

.14211 

.14769 

.15328 

.15687 

.16446 

.17004 

.17561 

.18120 

.18676 

.19236 

.19794 

.20351 

.20909 

.21465 

.22022 

.22579 

.21115 

.23692 

.24246 

.24801 

.25159 

.25915 

.26470 

.27026 

.27581 

.28115 

.28690 

.29244 

.29799 

.10353 

.30907 

.11460 

.32014 

.32568 

.11121 

.11674 

.34227 

.34780 

.35112 

.35885 

.36437 

.36989 

.37541 

.18093 

.18644 

.19195 

.39746 

.40297 

.40848 

.41399 

.41949 

.42499 

.41044 

.43599 

.44149 

.44699 

.45248 

.45797 

50 

.01827 

.02179 

.02411 

.03481 

.04014 

.04586 

.05117 

.0568* 

.06239 
,06789 

.07140 

.07890 

.08440 

.08490 

.09540 

.10040 

.10639 

.11189 

.11718 

.122*7 

.12811 

.11384 

.11932 

.1**81 

.15029 

.15577 

.16125 

.16672 

.17220 

.177*7 

.18314 

.18861 

.19407 

.19944 

.29500 

.21047 

.21543 

.22138 

.22*84 

.21229 

.21774 

.24120 

.24864 

.25410 

.2544* 

.26499 

.27043 

.275*7 

.28131 

.28674 

.29219 

.29762 

.10104 

.10849 

.11192 

.31914 

.32*76 

.33019 

.31561 

.34101 

.3***4 

.35187 

.35726 

.36270 

.36811 

.1735? 

.37891 

.38*1* 
• 389 14 
.39516 

.40045 

.40595 

.41114 

.41674 

.42214 

,42761 
.4329? 
.43811 
.4*370 
.4*900 

60 

.01792 

.02313 

.0287* 

.01416 

.03957 

.04*97 

.05038 

.05578 

.06119 

.06659 

.07199 

.07739 

.08278 

.08818 

.09157 

.09H9& 

.10435 

.10974 

.1151 1 

.12051 

.12589 

.13127 

.11665 

.14201 

.14741 

.1527* 

.15815 

.16151 

.16889 

.17426 

.17961 

.18499 

.19016 

.1957? 

.20108 

.206*4 

.21179 

.21715 

.22250 

.22705 

.21120 

.21855 

.2*389 

.24924 

.25458 

.25992 

.26526 

.27060 

.27593 

.28127 

.2*660 

.29191 

.29727 

.10260 

.3079? 

.31325 

.31857 

.32389 

.32921 

.33*51 

.1198* 

.3*416 

.350*7 

.34478 

.36109 

• 3664 
.37171 
.37701 
.38231 
.18761 

.39?9? 

.19*22 

.*014? 

.40881 

.41411 

.41940 

.42469 

.4299* 

.43526 

.4*055 

TEmPCNATuHE.E 
70 *0 

.0175* 

.02289 
•02H20 
.03351 
.0388? 

.04*11 

.0*943 

.05471 

.06004 

.06531 

.07063 

.07593 

.0812? 

.0*652 

.091*1 

.09710 

.10239 

.10767 

.11296 

.11824 

.12352 

.12880 

.13408 

.13936 

.1**64 

.1*991 

.14518 

.16044 

.16572 

.17099 

.17625 

.18152 

.18678 

.1920* 

.19730 

.20256 

.20782 

.21307 

.21832 

.22357 

.22882 

.23407 
•2393? 
.24456 
.24981 

.25505 

.26029 

.26552 

.27077 

.27600 

.28123 

.28646 

.29169 

.29692 

.30216 

.3073* 

.31260 

.31183 

.32305 

.32826 

.333*9 

.33870 

.34392 

.34913 

.35*34 

.35944 
•36476 
. 16997 
.37517 
.1*036 

.38548 

.39077 

.39597 

.4011* 

.40637 

.41157 
•41676 
.42195 
.42713 
.43231 

.01725 

.02247 

.02768 

.03289 

.03810 

•0,331 
.0405? 
.05372 
.0589? 
.06*13 

.06933 

.07*52 

.07972 

.08492 
•09011 

.04530 

.10050 

.10568 

.11087 

.11606 

.12124 

.12643 

.13161 

.11679 

.14197 

.1,714 

.15232 

.15749 

.16266 

.16783 

.17300 

.17817 

.18336 

.16850 

.19188 

.19883 

.20399 

.20916 

.21630 

.21946 

.22661 

.22976 

.23491 

.24006 

.2*521 

.25035 

.25550 
•2604* 
.26578 
.27092 

•27808 
.26120 
.26411 
.291*7 
.29660 

.30173 

.30686 

.31198 

.31711 

.3222* 

.32716 

.332*8 

.33760 

.3*27? 

.34784 

.35295 

.35807 

.36318 

.36829 

.37319 

.17851 

.36361 

.38872 

.3938? 

.3989? 

.40402 

.40912 

.41421 

.*1932 

.*2*41 

90 

.01694 

.02206 

.02718 

.01229 

.03741 

.0*252 

.0*763 

.0527* 

.05785 

.06296 

.06807 

.07317 

.07827 

.08338 

.088*8 

.09357 

.09867 

.10377 

.10886 

.11395 

.1190* 

.12413 

.12922 

.13431 

.13939 

.1*448 

.14956 

.15464 

.15972 

.16479 

.16987 

.17495 

.18002 

.18509 

.19016 

.19521 

.20038 

.20538 

.21042 

.215*9 

.22055 

.22580 

.23067 

.2357? 

.2*077 

.24581 

.25088 

.25594 

.28898 

.26801 

.27108 

.27612 

.28116 

.28621 

.2912* 

.29628 

.30112 

.308 36 

.11119 

.31643 

.321*5 

.32649 

.33151 

.3365* 

.3*157 

.34659 

.35161 

.35664 

.36165 

.36667 

.37169 

.37670 

.38171 

.38673 

.191 14 

.39675 

.40176 

.40676 

.*1177 

.*1677 

loe 

.01664 

.02167 

.02669 

.03172 

.03674 

.0*17« 

.04678 

.05180 

.05682 

.06184 

.06685 

.07187 

.07688 

.08189 

.06690 

.09191 

.09691 

.10192 

.10692 

.11192 

.11692 

.12192 

.12692 

.13192 

.13691 

.1*190 

.14690 

.15188 

.15688 

.18188 

.18885 

.17183 

.17882 

.18180 

.18878 

.19178 

.19873 

.10171 

.18888 

.21188 

.21883 

.22180 

.22857 

.21153 

.23850 

.241*8 

.1*8*3 

.25139 

.25815 

.26111 

.26627 

.2712? 

.27618 

.28113 

.28608 

.29101 

.29598 

.10091 

.30587 

.31082 

.31576 

.32071 

.32564 

.33058 

.33552 

.34045 

.3*539 

.35032 

.35525 

.16016 

.36511 

.3700* 

.17*97 

.37989 

.36*62 

.30971 

.39485 

.39958 

.40*49 

.40941 

no 

.01815 

.02128 

.0262? 

.03116 

.0 3610 

.04103 

.04696 

.05009 

.055*1 

.06076 

.06660 

.07061 

.07563 

.00046 

.00630 

.09030 

.0962? 

.10013 

.10505 

.10996 

.11480 

.11979 

.12*70 

.12961 

.13451 

.13942 

.14431 

.1*921 

.15411 

.15901 

.16391 

.1888) 

.17373 

.1788? 

.1815? 

.18061 

.193)0 

.19819 

.20)88 

.28787 

.21285 

.2177) 

.22281 

.22750 

.2)2)7 

.2)728 

.2421) 

.24701 

.25188 

.25875 

.2616) 

.26649 

.271)7 

.2762) 

.28110 

.28596 

.29083 

.29568 

.30055 

.10541 

.11026 

.1151? 

.31997 

.32483 

.12968 

.33*53 

.33938 

. 14421 
. 1*907 
.3519? 

.35877 

.36161 

.36845 

.17129 

.37013 

.)6296 

.38760 

.39261 

.397*7 

.40231 

120 
.01606 
.0209? 
.02577 
.0306? 
.035*7 

.040 1? 

.0*5|7 

.05002 

.05406 

.05971 

.06466 

.06919 

.07423 

.07907 

.08191 

.08874 

.09368 

.098*1 

.10324 

.10807 

.11290 

.11773 

.12266 

.12738 

.13220 

.1)703 

.14185 

.14447 

.15148 

.15630 

.1611? 

.16543 

.17674 

.17558 

.188)6 

.18517 

.18898 

.19*79 

.18989 

.284)9 

.28826 

.21408 

.21860 

.22)60 

.228)8 

.2))18 

.2)748 

.24278 

.24746 

.25236 

.2571* 

.24193 

.2667? 

.27158 

.27629 

.28107 

.26584 

.29061 

.295*1 

.)0018 

.30496 

.30971 

.31440 
•319?8 
.32404 

.32881 

.3314* 

.13814 .1*111 

.3*7*1 

.35264 

.357*0 

.34215 

.14691 

.37167 

.376*2 

.18118 

.18594 

.39066 

.)9544 

130 

.01579 

.02058 

.02513 

.03010 

.03481 

.0396* 

.044*1 

.0*917 

.05191 

.04870 

.063*6 

.06*2? 

.0729* 

.07771 

.082*9 

.06724 

.09200 

.0967* 

.10150 

.10625 

.11099 

.1157* 

.12048 

.12523 

.12997 

.13*71 

.139*5 

.14419 

.1489) 

.15)66 

.158*6 

.16313 

.16786 

.17259 

.177)? 

.18105 

.18878 

.19158 

.18622 

.20085 

.20567 

.210)8 

.21511 

.2188) 

.22454 

.22926 

.23397 

.23868 

.24)40 

.2*810 

.25281 

.24752 

.2622) 

.26693 

.2716* 

.2761* 

.28101 

.2*57* 

.2904* 

.2951* 

.29981 

.1045? 

.30922 

.31391 

.11860 

.12329 

.32798 

.13266 

.33735 

.1*201 

.1467? 

.15119 

.3460* 

.36076 

.36544 

.37011 

.17478 

.37946 

.384)4 

.)8880 
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010 
020 
010 
040 
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oto 
070 
080 
ooo 

looo 
loso 
1100 
uso 
1200 

12S0 
1100 
liso 
1400 
1450 

P8ESSUHF 
PSU AIM 

170.25 
174.80 
170.14 
lai.sa 
188.01 

102.47 
108.01 
401.18 
805.80 
410.25 

414.80 
410.14 
421.58 
428.01 
412.47 

418.01 
441.18 
445.80 
45U.25 
454.80 

450.14 
481,16 
501.58 
525.80 
548.02 

570.25 
502.47 
614.6« 
616.01 
650.13 

25.10 
25.50 
25.80 
26.10 
26.40 

26.71 
27.01 
27.11 
27.61 
27.02 

28.22 
2*.52 
28.82 
20.11 
20.41 

20.71 
10.03 
30.11 
10.64 
10.04 

11.24 
32.75 
34.27 
35.78 
17.20 

18.80 
40.31 
41.83 
43.34 
44.PS 

1500 681.36 46.36 

500 
600 
700 
800 
000 

1000 
1100 
1200 
1100 
1400 

1500 
1600 
1700 
1800 
lOOO 

2000 
2100 
2200 
2300 
2400 

2500 
2800 
2700 
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2900 

1000 
3100 
3200 
1100 
1400 

1500 
1600 
3700 
mon 
1900 

4000 
4100 
4200 
4100 
4400 

4500 
4600 
4700 
4800 
4900 

14.02 
40.81 
47.63 
64.44 
61.24 

68.05 
74.85 
81.65 
88.46 
95.26 

102.07 
108.87 
115.68 
122.46 
129,29 

116.09 
142.90 
149.70 
166.51 
161.11 

178.11 
176.92 
161.72 
190.53 
197.13 

204.14 
210 9« 
217.75 
224.55 
231.36 

238.16 
244.96 
251.77 
248.57 
265.38 

272.I« 
278,99 
285.7« 
792.80 
299.40 

106.21 
311.01 
119.61 
126.62 
311.42 

5000 140.23 

T-63 

.100 OXfOtN 

DtNSITI.LBS/CUBIC FT 

.900 HELIUM AVERAGE MOLtCOLAH 8E1661 

DENSITY 
10 % Oa, 90 % He 

It 

.47282 

.47842 

.48401 

.40960 

.49520 

.50078 

.50617 

.61196 

.51755 

.42111 

.52671 

.51410 

.53988 

.54544 

.55102 

.55660 

.46216 

.56773 

.57310 

.57887 

.58442 

.61222 

.63997 

.66766 

.69533 

.72295 

.75050 

.77801 

.80552 

.6329* 

40 

.46346 

.66895 

.67644 

.47993 

.48541 

.49088 

.49617 

.50185 

.50732 

.51280 

.418211 

.52374 

.52921 

.51468 

.54015 

.54561 

.55108 

.55653 

.5619« 

.56745 

.57290 

.60015 
,62716 
.65454 
.68166 

.70873 

.71576 

.76277 

.78972 

.81662 

51) 

.454*7 

.*5986 

.16524 

.47042 

.47600 

.4811» 

.48675 

.49213 

.49750 

.50247 

.50824 

.5116) 

.51897 

.52434 

.52970 

.51506 

.540*0 

.5*576 

.5511? 

.556*7 

.561.,' 

.58856 

.61525 

.6*191 

.66850 

.69507 

.72160 

.74809 

.77*5* 

.80093 

60 

.4*583 

.46111 
•4561« 
.46167 
.69696 

.47222 

.47750 

.4827» 

.48805 

.49312 

.49859 

.50385 

.5091? 

.51418 

.5196* 

.52*90 

.53015 

.515*1 

.5*066 

.5*59? 

.55117 

.577*1 

.60360 

.62975 

.65587 

.6819* 

.70797 

.73398 

.75993 

.7858* 

TEMPEMAIUMEiF 
70 80 

•*3752 
.*«270 
.««788 
•45306 
.*582* 

.«6343 

.46860 

.*7378 

.*7895 

.«8*12 

.«8929 

.«9**7 

.49963 

.50*80 

.50996 

.51512 

.52028 

.525*5 

.53061 

.53576 

.5*091 

.56667 

.59239 

.61807 

.6*369 

.66929 

.69*85 

.72018 

.7*587 

.7711? 

.«2950 

.«1*58 

.41968 

.♦**77 

.♦*965 

•«5*9« 
•*nOU3 
.*6510 
.«7010 
.* 7527 

.*601* 

.*85*2 

.*90*9 

.*9557 

.5006« 

.50570 

.51077 

.51585 

.52091 

.52597 

.5110* 

.55613 

.58157 

.60680 

.63197 

•65711 
.60222 
.70728 
.71211 
.75731 

90 

.»2177 

.42078 

.43177 

.43677 

.*4177 

.44676 

.*5176 

.*5675 

.«6171 

.*6671 

.*7171 

.*7670 

.*8169 

.«8667 

.4916» 

.49661 

.50161 

.50659 

.51156 

.51653 

.52151 

.5*616 

.57116 

.59591 

.62067 

.6*537 

.6700* 

.69*67 

.71926 

.7*360 

6.803 

100 

.«1*32 

.*192* 

.»2*15 

.»2906 

.*1397 

.*1880 

.*»370 

.*«869 

.*5359 

.«58*9 

.»6JJ9 

.*6829 

.*7319 

.*7008 

.«8290 

.«878/ 

.♦927/ 

.»9766 

.50255 

.507*3 

.51231 

.5367» 

.56111 

.585*6 

.60976 

.63*01 

.65828 
•6A?«0 
.70665 
.73079 

.03551 

.75985 

.88329 
1.00585 
1.12751 

1.2*8« 
1.3681 
1.4875 
1.6058 
1.7231 

1.8399 
1.9556 
2.0708 
2.1852 
2.2987 

2.411« 
2.5215 
2.6148 
2.7452 
2.8550 

2.9642 
1.0725 
1.1802 
1.2872 
3,1914 

1.4990 
1.6040 
1.708? 
1.6120 
1.9150 

4.0174 
4.1192 
4.2201 
4.1200 
4.4206 

4.5199 
4.6187 
4.7167 
4.»14 I 
4,9111 

5.0078 
5.1017 
5.1989 
5.2937 
5,3878 

.62298 

.74493 

.86601 

.96622 
1.10561 

1.2262 
1.3419 
1.4588 
1.5750 
1.6903 

1.8048 
1.9186 
2.8116 
2.1439 
2.2555 

2.1661 
2.6762 
2.5856 
2.6942 
2.8021 

2.9093 
1.0156 
1.1216 
1.2269 
1.1115 

3.4351 
1.5186 
3.6612 
1.7432 
3.8445 

).9453 
4.0453 
*.1450 
4.2419 
4.3423 

«.4400 
4.537? 
4.6139 
4.7300 
4.8255 

*,920* 
4.01*0 
5.1089 
4,2021 
4.2951 

.01096 

.71049 

.84919 

.96736 
1.08444 

I.2009 
1.3164 
1.4313 
1.5443 
1.6586 

1.7711 
1.8029 
1.9939 
2.1041 
2.2117 

2.1226 
2.4107 
2.5183 
2.6440 
2.7511 

2.0566 
2.9613 
3.0644 
1.1689 
3.2717 

1.3740 
1.4754 
3.5764 
3.676» 
3.7767 

3.074» 
3.9745 
4.07?» 
4.I69H 
«.2067 

4.16?» 

*.*4H* 
».55*0 
* .6«»6 
*.7*?6 

4.8161 

4.9291 
4.0219 
4.113» 
4.204* 

.59939 

.71679 

.831*1 

.9*921 
1.06425 

1.1785 
1.2920 
1.4048 
1.4168 
1.6281 

1.7185 
1.8484 
1.9575 
2.0659 
2.1735 

2.2807 
2.1870 
2.4926 
2.5977 
2.7019 

2.8057 
2.9088 
1.0111 
3.1111 
3.2141 

3.11*8 
1.4148 
1.51*1 
1.6130 

.50824 
•70351 
•81601 
.93174 

1.04474 

1.1570 
1.268* 
1.3792 
1.4693 
1.5986 

1.7072 
1.8152 
1.9224 
2.0291 
2.1149 

2.2401 
2.3440 
2.4486 
2.5520 
2.6547 

2.7567 
2.8581 
2.9569 
3.0591 
1.1567 

3.2577 
3.1562 
3.4540 
3.5513 

1.7111 1.6*79 

1.8089 
1.9058 
*.0021 
*.09« 3 
*.1917 

4.288- 
*.10?» 
«.»76« 
*.4700 
*.662» 

*•74*9 
*.8*67 
*.938-' 
5.0287 
5.119. 

1.7*41 
1.8198 
3.93*8 
».0291 
*.1231 

*.2169 
*. 3098 
4.4021 
*,*9*l 
*.5056 

*.676« 
*.7669 
4.8568 
«.9463 
5.035? 

.57752 

.69072 

.80318 

.91*91 
1.02590 

1.1162 
1.2458 
1.1546 
1.4628 
1.5701 

1.6770 
1.7832 
1.8887 
1.9914 
2.0976 

2.2011 
2.1040 
2.4063 
2.5080 
2.6090 

2.709* 
2.0092 
2.908* 
1.0U70 
I. 105? 

J. 2026 
1.2995 
1.1959 
1.4910 
1.58 71 

2.6818 

1.7760 
1.0697 
1.9620 
*.u55* 

».1*76 
*.2191 
«•1101 
*.*200 
».6110 

«.6006 
*.6898 
». 7 705 
».«667 
•.95«* 

.56717 

.67838 

.78689 

.89866 
1.00775 

1.1161 
1.2218 
1.3309 
I.* 372 
1.5429 

1.6479 
1.7423 
1.6560 
1.9591 
2.0016 

2.1615 
2.2646 
2.3663 
2.4653 
2.5648 

2.6616 
2.7620 
2.8596 
2.9567 
1.0514 

3.1*93 
1.2448 
3.1398 
3.«]«? 
3.5280 

1.6211 
1.71*1 
3.8066 
3.89» ) 
3.9896 

*.060* 
». I 706 
«.2606 
«.1*99 
«.»388 

4.5271 
*.6142 
*.7027 
* .7096 
».0761 

no 

.40711 

.«1196 
,41679 
.«2162 
.«264« 

.«1126 

.4160» 

.»*091 

.**57? 

.*505* 

.*5416 

.46017 

.46499 

.«6980 

.*7*6? 

.*79*2 

.«8«?3 

.48903 

.«918« 

.«9865 

.503*4 

.527*5 

.551*1 

.57535 

.59923 

.62309 

.6*693 

.6707? 

.69**9 

.71820 

.8603« .8*3*9 .82730 .81173 .79673 .70226 .76813 .75*89 .7*190 

.55719 

.66640 

.77509 

.80301 

.9902« 

1.0968 
1.2027 
1.3079 
1.4125 
1.5165 

1.6190 
1.7225 
1.8245 
1.9260 
2.0269 

2.1279 
2.2267 
2.1258 
2.4242 
2.5221 

2.6194 
2.7161 
2.8125 
2.9082 
1.0011 

3.0979 

3.1919 
3.285« 
3.1785 
3.*719 

1,56 JO 

1 « 65*« 
3.7*5« 
1,0)69 
3.9249 

4.0155 
*.10*7 
*.1931 
•.201) 
«. 1690 

*.*462 
«.5*29 
*.6292 
*.7150 
*.0005 

.5*755 

.65400 

.76177 

.86786 

.97331 

1.0781 
1.1023 
1.2858 
1.1687 
1.6910 

1.5926 
1.6917 
1.794) 
1.8940 
1.9913 

2.0919 
2.1900 
2.2875 
2.1645 
2.4810 

2.6768 
2.6721 
2.7668 
2.861? 
2.9450 

3.0481 
1.140» 
3.2130 
3.3247 
3.4149 

3.4064 

3.4967 
3,606* 
).7747 
3.»*** 

3.94?» 

«.0*04 
*.1279 
4.21*9 
*.101* 

* .3»7* 
*.*730 
4.54H1 
*.6*27 
*.727? 

120 

.«0019 

.40493 

.40968 

.41443 

.419|7 

.4219) 

.42864 

.43339 

.41813 

.44206 

.44 760 

.45234 

.45706 

.*61»0 
,«66*« 

.*7126 

.*7599 

.«807? 

.*85*4 

.*9017 

.*9*09 

.518*8 

.5*20* 

.56547 

.58907 

.61253 

.63596 

.65936 

.6827« 

.70607 

5.4817 5.1873 5.246* 5.2007 5.1239 5.0*1» 4.962* *.005« «.0110 *.7)»9 

130 

.191*7 

.19815 

.4028) 

.407*7 

.«121« 

.41681 

.42146 

.42611 

.43079 

.41545 

.«4010 
,«4« 76 
.449«? 
.45407 
.4587? 

.*6337 

.46001 

.47266 

.47732 
,46196 

.48661 

.50981 

.53299 

.55613 

.57923 

.60212 

.62537 

.64819 

.67136 

.69432 

.72937 .71725 

.51825 

.64190 

.74890 

.85126 

.95698 

1.0601 
1.1626 
1.2644 
1.3657 
).6663 

1.5663 
1.6658 
1.7647 
1.8630 
1.9607 

2.0579 
2.15*6 
2.2506 
2.1*61 
2.6*10 

2.5155 
2.6296 
2.7220 
2.0157 
2.9000 

2.9999 
3.0911 
1.18s 1 
1.2725 
3.3621 

3.4519 

3.5*0» 
3.629? 
3.71/? 
3.80«» 

3.89 I » 
3.9/»6 
«.0»*» 
•.150« 
«.2)5 7 

».320« 
4.«053 
*.*»91 
*.5729 
«.64*0 

.52925 

.63317 

.736*6 

.81913 

.96118 

1.0426 
1.1636 
1.2417 
1.1414 
1.4424 

1.5409 
1.6189 
1.7363 
1.8310 
1.9293 

2.0250 
2.1202 
2.2148 
2.3009 
2.4025 

2.4955 
2.5881 
2.6801 
2.7717 
2.8627 

2.9431 
3.04J* 
1.1129 
3.2220 
1.1107 

1.198» 
3.48« 7 
1.4739 
3.«60 7 
..74 7 1 

3. » 3 JO 
3.9184 
«.0035 
* . Own 1 
«.172* 

«.256? 
4.3395 
«.*225 
*■4050 
«.5873 

«.««90 
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DEPTH 
ET 

0 
10 
20 
30 
AO 

50 
60 
TO 
80 
90 

100 
110 
120 

130 
1A0 

150 

160 
170 

ISO 
190 

200 
210 
220 
230 
2A0 

250 
260 
270 
280 
290 

300 
310 
320 
330 
340 

350 
360 
370 
380 
390 

400 
410 
420 
430 
440 

450 
460 
470 
480 
490 

500 
510 
520 
530 
540 

550 
560 
570 
580 
590 

600 

410 
620 
630 
640 

450 

66fl 
670 
680 
690 

roo 
710 

720 
730 
740 

750 
760 
770 
780 
790 

PRESSURE 
PSIA ATM 

14.70 
19.14 
23.58 
28.03 
32.47 

36.92 
41.36 
45.81 
50.25 
54.70 

59.14 
63.58 
68.03 
72.47 
76.9? 

81.36 
85.81 
90.25 
94.70 
99.14 

103.68 
108.03 
112.47 
116.92 
121.36 

125.81 
130.26 
134.69 
139.14 
143.58 

148.03 
152.47 
156.9? 
161.36 
165.81 

170.26 
174.69 
179.14 
183.58 
188.03 

192.47 
196.92 
201.36 
205.81 
210.25 

214.69 
219.14 
223.58 
228.03 
232.47 

236.92 
241.36 
345.80 
250.25 
254.69 

269.14 
263.58 
268.03 
272.47 
276.92 

281.36 
285.80 
290.26 
294.69 
299.14 

303.68 
308.03 
312.47 
316.92 
321.36 

125.80 
130.24 
334.69 
334,|4 
343.48 

348.03 
362.47 
346.91 
361.36 
365.80 

1.00 
1.30 
1.60 
1.91 
2.21 

2.51 
2.81 
3.12 
3.42 
3.72 

4.0? 
4.33 
4.63 
4.93 
5.23 

5.54 
6.84 
6. 14 
6.44 
6.75 

7.05 
7.35 
7.64 
7.96 
8.26 

8.66 

8,86 
9.17 
9.47 
9.77 

10.07 
10.38 
10.68 
10.98 
11.28 

11.58 
11.89 
12.19 
12.49 
12.79 

13.10 
13.40 
13.70 
14.00 
14.31 

14.61 
14.91 
15.21 
15.52 
15.8? 

16.12 
16.4? 
16.73 
17.03 
17.33 

17.63 
17.94 
18.24 
18.54 
18.84 

19.15 
19.45 
19.75 
20.05 
20.36 

20,66 

20.96 
21.26 
21.46 
21.87 

22.17 
22.47 
22.77 
23.08 
23. 38 

21,68 

21.98 
24.29 
24,59 
24,89 

30 

52.592 
40.387 
32.782 
27.588 
23.816 

20.953 
10.705 
16.892 
15.401 
14.152 

13.091 
12.177 
11.384 
10.688 
10.072 

9,6224 
9.0313 
8.6879 
8.1861 
7.8204 

7.486? 
7.1793 
6,8967 
6.6358 
6.3938 

6.1689 
5.9593 
5.7637 
5.5805 
5.4086 

5.2470 
5.0950 
4.9515 
4.8159 
4,6876 

4.5660 
4.4505 
4.3408 
4.2364 
4.1370 

4.0421 
3.9515 
3.8649 
3.7821 
3.7027 

3.6267 
3.6537 
3.4836 

3.416? 
3.3515 

3.2892 
3.2291 
3.1713 
3.1155 
3.0616 

3.0095 
2.9593 
2.9107 
2.8637 
2.8182 

2.7742 
2.7314 
2.6900 
2.6499 
2.6110 

2.6732 
2.6364 
2.6008 
2.4661 
2.4324 

2.7996 

2.1677 
2.1366 
2.3064 
2,27711 

2.2482 
2.2202 
2.1929 
2.1661 
2.1403 

40 

53.667 
41.21? 
33.451 
28.151 
24.30? 

21.380 
19.086 
17.237 
15.715 
14.440 

11.357 
12.426 
11.616 
10.905 
10.277 

9.7169 

9.7150 
8.7628 
H. 1529 
7.9797 

7,6385 
7.3254 
7.0370 
6.77U8 
6.5238 

6.2943 
6.0805 
5,881)8 
5.6919 
5.5186 

6.3538 
5.1985 
5.0521 
4.9137 
4.7827 

4.6587 
4.5409 
4.4289 
4.3224 
4.2209 

4.1241 

4.0317 
3.9434 
3.8588 
3.7778 

3.700? 
3.6257 
3.5541 
I. 4856 
3.4195 

3.3558 
3.2946 
3.2355 
3.1786 
3.1216 

3.0705 
1.019? 
2.9696 
2.9216 
2.8752 

2.8301 
2.7867 
2.7445 
2.7015 
2.6618 

2.6262 
2.5878 
2.5513 
2.5160 
2.4815 

2.4481 
2.4155 
2.1839 
2.3530 
2.1229 

2.2936 
2.2650 
2.7372 
2.2101 
2.1836 

50 

54.719 

42.015 
34.119 
28.716 
24.749 

21.808 

19.468 
17.58? 
16.079 
14.120 

13.624 

12.6/¾ 
1 I .84 
11.121 
10.46? 

9.9 i il 6 

9.399C 

8.9176 
8.6194 
8.1387 

7.7910 
7.4716 
7.1776 
6.9067 
6.6519 

6.4 198 

6.2017 
6.9961) 

6.8074 
6.6i86 

6.4604 
6.3020 
6.1527 
5.0116 
4.8779 

4.75)4 

4.631? 
4.5171 
4.4086 
4.3049 

4.206? 

4.1119 
4.02)8 

3.9366 
3.8529 

3.7718 
3.6978 
3.6249 

1.5548 
3.4874 

1.4226 

3.3600 
3.2997 
3.2416 
3.1866 

3.1314 
3.079? 
3.0286 

2.9797 
?.9321 

2.8864 

2.8420 
2.7989 
2.7571 
2.7)66 

2.6777 

2.6391) 
2.6019 
2.5668 
2.5307 

¿•♦b n 

?• 
?.3bMQ 

?.Jjqn 

60 

55.813 
42.860 
34,789 
29.277 
25.274 

22.235 
19.849 
17.926 

16.343 
15.016 

I3.891 
12.922 
12.080 
11.341 
10,687 

10.1046 

9.6828 
9.112« 
8.6861 
8.296(1 

7.9437 
7,6176 
7.1176 
7.0407 
6.7839 

6.645 I 
6.1229 
6.1151 
5.9209 
5.7186 

5.5671 
5,4056 
5.2532 
5.1093 
*.9731 

*.8441 
4.7216 
4.605? 
4.4944 
4.3888 

„4.2882 
4.1920 
4.1001 
4.0122 
3.9280 

3.8473 
3.7699 
3.6955 
3.6240 
3.5553 

3.489? 
3.4255 
3.1640 
3.3047 
3.2476 

3.1924 
3.1390 
3.0875 
3.0176 
2.989) 

2.9426 
2.8972 
2.8511 
2.8IS7 
2.769. 

2.7291 
2.690 1 
2.662« 
2.6157 
2.5799 

2.5.51' 
2.511? 
2,4787 
2.4461 
2.4146 

2. 184. 

2.1547 
2.1257 
2.2976 
2.2699 

rEMRIHAloHE.E 
70 60 

56.887 
43.685 
35.458 
29,840 
25.760 

22.662 
20.231 
18.271 
16.657 
15.306 

1«.158 

13,170 
12.312 
11,559 
10.892 

10.2987 
9.7668 
9.2873 
8.8526 
8.4571 

8.0957 
7.7638 
7.4580 
7.1756 
6.9139 

6.6707 
6.4441 
6.2325 
6.034? 
5.8463 

5.6736 
S.5091 
5.3539 
5.2072 
5.0685 

4.9368 
4.8119 
4.6933 
4.5804 
4.4728 

*.3702 
4.2721 
4.1785 
4.0869 
4.0031 

3.9206 
3.8419 

7661 
693? 

3 
3 
3.6232 

3.8566 
3.4908 
3.428? 
3.3679 
3.3096 

3.2633 
3.1989 
3.1464 
3.0955 
3.0463 

2.9986 
2.9824 
2.9077 
2.8643 
2.8222 

2.7811 
2.7418 
2.7029 
2.6654 
2.6290 

2.59 16 
2.5590 
2.5254 
2.4927 
2.4606 

2.4297 
2.3996 
2.3700 
2.341? 
2.3130 

s 7,960 
.4.509 
36.127 
30.401 
¿6.2.6 

23.090 

20.61? 
18.615 
16.971 
15.594 

14.. 26 
13.419 
12.64« 

11.776 
I1.097 

lu..929 

9.950 7 
9.. 622 
9.0198 
0.5166 

6.2» 79 

7.9098 
7.698* 
7.3107 
7.0*39 

6.7961 

0.5661 
6,3496 
6.1* 76 
5.9583 

5.7803 

5.6127 
5.*54* 

5.3080 
5,16 16 

5.0295 

4.9023 
4.7814 
4.e664 
4.5567 

«.*522 

*.3523 
4.2570 
4.1656 
4.0781 

3.99*3 
3.9139 
3.6366 
3.7625 
3.6911 

3.6224 

3.556? 
3.4924 
3.4309 
3.3716 

3.314? 

3.2588 
3.2053 
3.1535 
3.1033 

J.U547 

1.0077 
2.9621 
2.9178 
2.87*9 

2.6333 

2.7926 
2.7536 
2.715 1 
2.6761 

2.6*19 

2.6066 

2.5726 
2.5 193 
2.5067 

2.*7b| 

2,4443 

2.41*2 
2.3648 
2.356? 

90 

59.03* 

45.313 
36.795 
30.966 
26.732 

21.517 
20.961 
18.659 

17.285 
15.8» 1 

14.69? 

13.660 
12.776 
11.994 

11.302 

10.6866 
10.1346 
9.6370 
9.1861 
8.77*5 

B . « 0 O 3 
6.0869 
7.7186 
7.4*66 
7.17*1 

6.9215 

6.6864 
6 • bH 

b • ?M 0 
6.068? 

b.H66<4 
5.7161 
5.S550 
5.4027 
5.2588 

5.1223 
4.9926 
4.8695 
4.7524 
4*6406 

4*514? 
4.4325 
4*3353 
4.2423 
4.1533 

4*0678 
3*9860 
3*907? 
3.8317 
3.7590 

3*6890 
3.6?16 
3.5567 
3*4940 
3*4335 

3.375? 
3.3187 
3.?64? 
3•? 1 14 
3.1603 

)•1109 

J.06?9 
3.0165 
2.9714 

? • 6H5 3 

2.8441 
2.8040 
2.7651 
2.7??l 

2.6904 
2.6546 

2.6198 
2.5858 
2.55? 7 

2.5205 

2.499J 
2.4584 
2.4285 
2.3994 

100 

60.108 
46.157 
J 7.465 
31.529 
27,218 

23.944 

21.175 
19.304 
17,599 
16.171 

14.95« 
l3.9ib 
I J .OU 7 

12.?U 
II .sue» 

1Ü.MHOfc 
10.318' 
9,8118 

9.3528 
8.9 34 7 

8.552' 
8.2019 
7.H 79U 
7.5805 
7, 3040 

7.0471 

©•8075 
6.5HÍ4 

6*3745 
6.1781 

5,9934 
5.8196 
5.6555 
5.5006 
5. 3540 

5.?U9 
5.0830 
4*9576 
4*8383 
4 * 7?46 

4*616? 
4*5126 
4*4137 
4.3190 
4.2283 

4*1414 
4*0580 
3*9779 
3*9009 
3.8269 

3.7556 
3*bH70 
3.6208 
3.5571 
3.4956 

3*4360 
3.3786 
3*3230 
3.2694 
J.2173 

3.1670 

3.1161 
3.0709 
J.0249 
¿."#805 

2.*17 S 

2.895 i 
? .h54:j 
2.814* 
2.7764 

¿.7389 
2.70?<» 
2.6669 
2.6323 
2.5*86 

2.5658 

2.5339 
2.5027 

2.4723 
2.4425 

110 

61.181 

46,98? 
38.133 
32.09? 
27,703 

24.37? 
21.756 
19.648 
17.913 
16.460 

15.225 

14.163 
I 3.?^ 
1 ? # 4 ? 9 
1 1 .711 

11*0745 

10.5025 
9.9866 
3.5194 
9,0*3» 

8,7050 

8.3480 
8.0194 
7.7155 
7.4 34? 

7.1725 

6.9286 
6.7011 
6.4879 
6•2880 

6.1000 
5.9231 
5.7561 
5.5985 
5.4491 

5.3077 

5*1733 
5.0456 
4.9243 
4.8085 

4.698? 
4.5928 
4*4921 
4.3957 
4.3034 

4.2149 

4*1300 
4*0485 
3.9701 
3.8948 

3.822? 

3,7;i¿4 
3.6851 
3.6202 
3.5575 

3.4970 

3.4385 
3.3820 
3.1?71 
3.2741 

3*2231 

3.1734 
3.1252 
3.0785 
1*0332 

2.9H92 

2.9466 
2.9050 
fc.Hh47 
2.8255 

2.7873 

2.750? 

2.7140 
2,678* 

2,6446 

2*6112 
2.5786 
2.5469 
2.5159 
2.4867 

120 

¢2.255 

47,805 
38.803 
32.664 
? H , 1*0 

24.7*0 

¿2.118 
19,993 
18,227 
16.7,8 

1 6,4 », p 

14.411 

I 1.47? 
12.647 
11. ‘ I 8 

I :.¿©Mb 

10.68a3 
10,1614 
<7,6840 
S. 25 10 

8,8574 

è .4*41 
8.15*5 
7.8506 
7.5641 

/.2978 
7,0499 
t.818? 
t .6014 
6.3979 

6.2066 

6.0267 
5.8567 
«.6962 
«.5443 

5.4003 
«•2636 
5*1338 
5.0102 
4 *89?5 

4*780? 
4.6729 
4.5705 
4*47?4 
4.3784 

4*2884 

4.2020 
4*1190 
4*0393 
3.9626 

3.8889 

3.81 7« 
3*7493 
3.6832 
3.61*4 

3.5578 

3.4984 
3,4408 
3.3851 

3.331 1 

3.27*1 

1,2 ? » 6 
3.17*6 
3.1321 
3 .OMao 

3.041? 

2.9977 
? i 95«-# 
?•9I4* 
2.8 746 

r ,» 1c » 

? » ' * » 0 

2.7613 
2.72a* 

2.6905 

2.6566 

2.62)4 
2.5911 
2.5596 
2.5288 

130 

63.329 

48.630 
39.471 
33,218 
28.675 

25.226 
22.519 
20.3J7 
18.541 
1 7,Ui? 

15.7b* 

1 * .66* 
I 1.7 u 1 
1 2.«b1* 
U A I 2 > 

i 1 • A © ¿ 4 

10.8701 
10.3 165 
9.8526 
9.412? 

9.0097 

6.640? 
8,2998 
7.9654 
7,69e? 

7.4233 
7.1710 
6,9 15? 
6.7148 
6.5078 

6.3132 
6.1301 
5.9573 

5.7940 
5.6394 

5*4930 
5*3540 
5*2218 
5*0962 
4.9764 

4*8621 
4.7530 
4*6488 
4*5490 
4.4535 

4.3618 
4.2740 
4.1896 
4*1005 
4*0306 

3.9555 
3.8HJ; 

3*8134 
3.7463 
3.6814 

3.6187 

3.5563 
3.4997 
3.4431 
1.3861 

3.3 151 
1.?» J8 

3.2340 
1.1656 
1.1 1«M 

1.093? 

1.04,90 
3.0061 
2.9641 
2.92.,^ 

2,845m 

2*8004 
?.7719 
?,7 164 

?•7019 

2.666? 
2.6161 
2.60.1? 
2.5720 

l 



* 

DEPTH PRESSURf 
FT P|U AIM 

.100 OXrOCN 

T-65 

SPFCIFIC VOl UHF.CUBIC FT/LB 

.400 HELIUM tVCRASE MOLtCULAR «FIGHT 

SP. 

10 % Oj, 90 

A.001 

10 AO So oo 
ICHPFHtTuHt.F 

TO BO «0 100 110 WO 

100 1T0.2S 25.19 
10 3TA.09 25.50 

«20 379,1A 25.00 
010 101.50 20.10 
040 300.03 20.40 

2.1150 2.15TT 
2.0902 2.1324 
2.0001 2.1077 
2.0425 2.0030 
2.0194 2.0001 

2.2001 2.2410 
2.1740 2.2107 
2.1444 2.1411 
2.1249 2.1000 
2.1004 2.1410 

2.2050 2.J2B1 
2.2509 2.1010 
2.2127 2.2744 
2.2072 2.2404 
2.1023 2.2210 

2.1710 2.4110 
2.1411 2.3051 
2.1100 2.1577 
2.2090 2.1107 
2.2010 2.10*1 

2.4502 2.4900 
2.4274 2.4040 
2.1991 2.4444 
2.1710 2.4110 
2.1450 2.1047 

050 192.47 20.71 
000 190.91 27.01 
070 401.30 27.11 
000 405.00 27.01 
090 410.25 27.42 

1.9909 2.0371 
1.9740 2.0140 
1.9511 1.9920 
1.9322 1.9711 
1.4110 1.9501 

2.0774 2,1170 
2.0544 2.0941 
2.0120 2.0711 
2.01OI 2.049« 
1.9000 2.0271 

2.1570 2.1901 
2.1140 2.1710 
2.1107 2.1501 
2.0B79 2.1268 
2.0040 2.1041 

2.2101 2.2705 
2.2110 2.251* 
2.109* 2.2207 
2.1047 2.20*0 
2.1*20 2.1011 

2.1100 2.1440 
2.2912 2.1124 
2.2001 2.1074 
2.2*10 2.202* 
2.2194 2.24*0 

900 414.09 2B.22 
910 *19.1* 20.52 
920 421.50 20.02 
910 420.01 29.11 
9*0 412.47 29.41 

1.091* 1.9295 
1.8710 1.909* 
1.8423 1,0090 
1.811* I.0703 
1.0140 1.051* 

1.9674 2.0057 
1.9470 1.98*7 
1.9249 1.90*2 
1.9072 1.9441 
1.0079 1.924* 

2.0*18 2.0010 
2.0224 2..1*01 
2.0014 2.0100 
1.9810 2.0179 
1.9*09 1.9975 

2.1199 2.1500 
2.0978 2.135« 
2.07*0 2.1111 
2.05*0 2.0917 
2.03*0 2.0705 

2.1440 2.21*1 
2.1731 2.2107 
2.1500 2.1*74 
2.1200 2.1*44 
2.1070 2.1414 

950 *3*.91 29.71 
960 *41.34 10.03 
970 445.00 10.31 
900 440.25 10.6* 
990 454.09 10.9* 

1.79*0 1.8128 
1.7709 1,81*0 
1.701* 1.7909 
1,7**1 1.779* 
1.7275 1.7*23 

1.8090 1.9051 
1.0604 I.0802 
1.8121 1.0077 
1.81*4 1.8*96 
1.7970 1.8318 

1.9*11 1.977* 
1.9220 1.9578 
1.9911 1.9180 
1.88*0 1.9)97 
1.8004 1.4011 

2.011* 2.0*97 
1.9916 2.029J 
1.9740 2,009« 
1.95*0 1.4898 
1.9160 1.9707 

2.0859 2.1220 
2.0651 2.1009 
2.0**9 2.0002 
2.02*9 2.0*00 
2.005* 2.0401 

1000 *59.1« 31.2« 
1050 481.16 12,75 
1100 501.50 14.27 
1150 525.80 15.70 
1200 548.02 17.29 

1.7111 1.7455 
1.0134 1.06*2 
1.562» 1.4940 
1.4978 1.4270 
I.*302 1.4670 

1.7749 1.01*1 
1.6991 1.7319 
1.624] 1,64*7 
1.5579 1.5079 
1.4949 1.52»/ 

1.0*07 1.6011 
1.76*7 1.7975 
1.6061 1.7195 
1.6100 1.6400 
1.5535 1.9821 

1.9175 1.9519 
1.8101 1.8*11 
1.7508 1.7022 
1.6781 1.7081 
1.6112 1.6400 

1.9061 2.0206 
1.8949 1.9287 
1.0115 1.04*4 
1.7181 1.7081 
1.6680 1.6970 

1250 570.25 30.80 
1100 592.47 «0.11 
1150 614.69 »1.83 
1400 616.91 43.34 
1450 659.11 44.05 

1.1032 1.4110 
1.1324 1.1591 
1.2051 1.1110 
1.2414 1.2661 
1.2006 1.2246 

1.4187 1.4064 
1.1840 1.M25 
1.1107 1. <624 
1.2911 1.1159 
1.2480 1.2724 

1.49*1 1.5218 
1.4192 1.4650 
1.1802 1.4119 
1.1407 1.1655 
1.2965 1.1205 

1.5495 1.5772 
1.4925 I.5I9I 
1.4195 1.4652 
1.1901 1.4151 
1.3444 1.3604 

1.6049 1.6126 
1.5450 1.5724 
1.4909 1.61*0 
1.6199 1.6*47 
1.1924 1.41»] 

1500 661.16 46.16 1.1621 1.1056 1.2088 1.2319 1.2551 1.2781 1.1015 1.12*7 1.1*79 1.1711 

500 14.02 1.5715 
600 40.81 1.1161 
700 »7.61 1.1121 
600 54.44 .09*18 
900 «1.24 .00609 

1000 60.05 .00104 
1100 74,05 .71001 
1200 81.05 .07220 
1100 00.46 .62274 
1400 95.2» .50030 

1500 102.07 .54150 
1600 100.07 .51110 
1700 US.»» .40290 
1000 122.40 .45702 
1900 129.29 .43503 

2000 110.09 .41*7(1 
2100 142.90 .39*20 
2200 1*9.70 .17954 
2100 150.51 .16427 
2400 103.31 .35026 

2500 170.11 .11716 
2600 176.92 .1254» 
2760 101.72 .11445 
2000 190.53 .30421 
2900 197.33 .29409 

1000 204.1* .20500 
1100 210.9* .277*7 
1200 217.75 .26967 
1300 224.55 .26213 
1400 231.16 .25541 

1500 210.16 .24092 
1600 2*4.9* .24277 
1700 251.77 .21695 
1800 258,57 .211«* 
1900 265.10 .22621 

4000 272.18 .22125 
4100 278,99 .21651 
4200 285.79 .21201 
4100 292,60 .20771 
«*00 299,«0 .20161 

«500 306.21 .19969 
*600 111.01 .1959« 
•700 119.81 .19215 
«800 126.62 .18890 
«900 111.42 .185*0 

5000 1*0.21 .18241 

1.6052 1.6108 1.0004 
1.1424 1.1088 1.1951 
1.15*7 1.1771 1.1999 

1.01397 1.01174 1.05148 
.904*0 ,92204 .91901 

.01608 .01270 .0*051 

.74519 .75959 .77199 

.605*7 .69060 .71105 

.61494 .647|1 .05910 

.59102 .00291 .01421 

.55*00 .50*61 .57520 

.52120 .53111 .54102 

.49222 .50151 .51006 

.00604 .47520 .00400 

.44117 .45171 .40000 

.02263 .01050 .01007 

.00300 ,411*0 .»169« 

.30070 .19197 .40119 

.17117 .17007 .10*90 

.15008 .10149 .37010 

.14171 .15007 .15642 

.13159 .11769 .14170 

.32031 .32021 .31209 

.30990 .11557 .12121 

.10016 .10505 .11111 

.29110 .29019 .10107 

.20260 .20771 .29284 

.27401 .27960 .20057 

.20715 .27197 .27078 

.20011 •204 TO .26940 

.25107 .25801 .20255 

.20720 .25161 .25601 

.24125 .2*550 .2*985 
•2J563 .219*2 .24400 
.21029 .21417 .23045 

.22523 .22921 .2311» 

.22040 .22«>9 .22810 

.21500 .21909 .22118 

.21142 .21512 .21882 

.20721 .210..5 .21440 

.20123 .2007» .211)11 

.199*1 ,202«? .2001] 

.1957* .19911 .20251 
,19223 .19565 .19880 
.10885 .19211 .19515 

.10502 .lODHl .19)99 

1.7000 1.7110 1.7*11 
1.621* 1.4670 1.4741 
1.2225 1.2*51 1.2070 

1.0712» 1.99300 I.1I2TT 
.9571» .97*75 .99211 

.0»*]] .00014 .09595 

.76017 .00272 .8|T|0 
•72504 .71821 .75140 
.67146 .601*2 .69578 
.62551 .6168* .6*011 

.5057* .59*29 .60603 

.55091 .50070 .57009 

.52010 .529*0 .51070 

.4420* .50165 .5104* 

.4*0«» .47*71 .40506 

.44**0 .45412 .4*222 

.426*0 .41*01 .44157 

.40834 .41550 .42270 

.19106 .19871 .40562 

.17670 .18329 .18990 

.36275 .16908 .175*3 

.14906 .35597 .16206 

.3379« .34101 .1*909 

.12609 .31255 .13821 

.11669 .12204 .12751 

.10697 .11224 .31751 
•29796 .10100 .10818 
.20952 .29447 .294*2 
.28159 .28819 .2911» 
.27*11 .27078 .7H]«5 

.26709 .27160 .2761« 

.20941 .20*81 .26021 

.26*1» .258*2 .26270 

.2*818 .25215 .25662 
•2*262 .2*»59 .250*6 

.2371* .2*1)0 .2*507 
•21201 .21590 .21977 
.22710 .21091 .21*71 
.22251 .22020 .2248« 
•21807 .22168 .2252» 

.2118* ,217 JO .2?'»8 
•20978 .21123 .2(608 
.20690 .29927 .2)206 
.20217 .295*8 .20678 
.19800 .2018« .(0608 

.19510 ,1«8J* .20162 

1.7907 1.0201 1.057« 
1.5000 1.9207 I.SS10 
1.2902 1.1127 I.1I61 

1.11249 1,1527» 1.17190 
1.00905 1.02743 1.0449» 

.9117* .92751 .94134 

.011*» .0450] .00070 
,70*57 .7777* .79009 
.70705 .72011 .71225 
.05941 .07071 .00200 

.01717 .0270« .»1»** 

.50055 .50041 60011 

.5400« .55719 .55400 

.51921 .5279« .51070 

.49117 .50109 .51002 

.4701* .47004 .40591 

.4*910 ,45001 .40414 

.42997 .41710 .44411 

.41250 .41910 .42024 

.19649 .40)06 .6096* 

.3817* .10007 .19441 

.36815 .17424 .30011 

.1555» .10142 .1*727 

.14385 .14951 .3S5|6 

.31297 .34108 

.32209 .1 «08 .11114 

.31329 419 .32149 

.30*37 .30931 .31*26 

.29699 .10078 .10668 
,28819 .29275 .297*1 

.28067 .2861» .20970 

.27 30* .27801 .202*2 

.26698 .27127 .2756* 

.26009 .26485 .20902 

.25*72 .25877 .20282 

.2*901 .25299 .25096 

.2*301 .2*75(1 .251 16 

.218*9 .2*225 .24602 

.21368 .21720 .2*09} 

.22889 .23**8 .21609 

.22**1 .22793 .211*6 

.22012 .22157 .227(10 

.21602 .21939 .22276 

.21209 .21619 .218*» 

.2081) .2115* .21*7» 

.20*09 .20786 .2110? 

VOL 

% He 

139 

2.5015 
I.5110 
2.0020 
2.4501 
2.0201 

2.1992 
2.1727 
2.1007 
2.1211 
2.2906 

2.2722 
2.2*64 
2.2251 
2.2021 
2.1800 

2.1581 
2.1340 
2.1157 
2.0951 
2.0700 

2.0650 
1.9016 
1.0702 
1.7901 
1.720* 

1.0001 
1,5901 
1.5023 
1.0095 
1.0002 

1.)942 

1.0095 
1.579) 
1.1570 

1.19171 
1.00(50 

.5591( .17*59 

.••455 

.74419 .09)(5 

.64096 

.01018 

.57595 

.94955 .115)1 

•4910) 
.47166 
•49151 
.4)111 .4161* 
.40072 1- 
.100)8 
.17)1? 
.10079 
.)4932 

.1)860 

.)2858 

.11919 

.11017 

.10206 

.29*22 

.28081 

.27981 

.27117 .2*687 

.26089 

.25520 .2*97» 

.2**01 
•21907 

.21*95 

.230*4 

.2201? .2219» 

.21799 

.21*18 



\0 % 0,, T-66 

KHtSSURE 
t»$U 

u.?o 
10.0« 
st.tt 

100.00 

?00.00 

100.00 
«00.00 
soo.oo 

1000.00 

2000.00 
1000.00 
*000.00 
■>000.00 

i>oissuse 
PSU 

14.70 
30.00 
SO.00 

100.00 

200.00 
300.00 
«00.00 
soo.oo 

1000.00 

2000.00 
1000.00 
*000.00 
sooo.oo 

PRESSURE 
PSU 

14.70 
10.00 
SO.00 

100.00 

200.00 
loo.oo 
•00.00 
SOO.OO 

loon.oo 

2000.00 

3000.00 
«000.00 
sooo.oo 

90 % He 

0.010 OXYOCN 0.000 HELIUM 
ENTHOlPY.UTU/LB 

0.010 OXYGEN o.nOO HELIUM 

CV.HtD/lM > 

30 so 
TfMPEHäTUME 
70 00 110 130 

PMtSSuRE 
psu to so 

IfMPFMXIIlst 

Tit ..i no no 

SMI.OS 
SOI.I 7 
SMI.32 
SMI.71 

oo*.or 

004.71 
604.01 
bits.01 

1.27.6« 
«27.76 
«27.02 
«20,31 

6S0.0* 
OSl.O* 
601.22 
601.02 

67«.2« 
674.30 
67».S2 
67».Ml 

607.S3 

607.6S 
007.Ml 
OOP.21 

1». 70 

30.00 
SO.00 

100,00 

. 702 

. 702 

.Til? 

. 702 

. 70? 

.70? 
. 70? 

. 70? 

. 71)2 

. 71 2 

. 702 

. 7n2 

. 71),' 

. 7 o 2 
. 70? 

. 7,i? 

. 7u? 

. 7u? 
,70? 

. 71»2 

.70/ 

.70? 
, 70? 
.70? 

SM2.4S 
SOI.20 
SH3.S* 
SM4.6Y 
SH«.JM 

605.77 
606.S2 
607.2« 
«00.0* 
611.77 

«2R.08 
6?«.»« 
610.61 
«31.IM 
«3S.17 

6S2.3Y 
6S3.I7 
6S3.0« 
664.72 
6SM.S« 

676.60 
676.40 
677.2« 
678.OS 
681.02 

649.00 
699.70 
700.SO 
701.32 
706.2« 

200.00 

too.00 
• on.00 
soo.oo 

1000.00 

. 702 

.702 

.702 

.702 

. 70? 

.702 

. 702 

.702 

. 70? 

.70? 

. 7( 2 

.7 0? 

. 7((2 

. 702 

. 702 

. 7u? 

. '0? 

. ’ll? 
, 1,1 ' 
. '»? 

. 7u? 

. 7 0? 

. 7 ? 

.7,1? 

. 7U ■ 

. 70 

. 70 - 

. 7., 

. 7 0 • 

.70? 

S4S.63 

60?.78 
604.93 
«16.96 

614.1? 

6?6.37 
«33.S7 
6*0,69 

«•2.60 
«•4.96 
«"7.14 
6««.?2 

66«.113 

673.*7 
680.77 

687.42 

689.«7 

646.4S 

704.33 
711.SO 

71?.40 

7?0.*0 
7? 7,86 
734.88 

2000,00 

3000.00 
•000.00 
SOOO.OO 

.703 

.704 

. 701 

.70* 

. 10 t 

. 7 >* 

.7,1? 

. 7,13 

. 702 

. 70 > 

0.010 OXYGEN 0.490 KELlu" 
E NlROPY »«1U/Ld E 

1EHPEH0IUME 
70 40 )0 

6.1200 
6.1971 
6.0168 
S.610M 

SO 

6.1667 
6.2**0 
6.Oils 
6,6064 

6**11* 
6.2887 
6.1283 
6.7313 

6.43*7 

6.3320 
6.1716 
6.77*3 

lid 

6.4463 

6.17)6 

6.213? 
6,6161 

110 

6.6366 
6.4138 
6.2633 
6,0663 

0.010 0XIG1N 1,,440 MEL lUM 
ThEEMai rilMJUCTIVITY.aîU/StC H e 

imulIIPiy U8LF ENlHt 8Y .uuoulooi 

PHtSSUHE 
HSU 30 so 

TEMPf HáTIJMt 

70 40 lio 

I*.TO 
30.00 
SO.00 

100.00 

2.20 2,2b 2.32 2.14 2.«S 

130 

2.SI 

6.4107 
6.2216 
6.0126 
4.0016 
4.1000 

S.47T1 
8.2683 
S.0692 
4.0502 
4.4168 

5.6223 
6.3112 
5.10*2 
4.8952 
*.*«18 

6,5653 
6.3S6» 
5.147* 
4.938« 
4.5262 

6.6071 
5.1481 
6.1891 
4.9801 
4.5670 

5.6471 
5.4363 
5.224« 
5.0204 
4.6073 

200.00 
300.00 
400.00 
soo.oo 

1000.00 

4.0064 
1.0404 
1.3116 
1.6000 

4.1126 
1.8061 
1.760« 
1,6653 

4.1576 
3.4416 
3.806* 
3.7004 

4.2011 
3.4831 
3.8500 
3.7447 

4.2424 

4.0271 
3.89)4 
3.7868 

4.263» 
4.0676 
3.9126 
3.8275 

2000.00 
3000.00 
«000.00 
SOOO.OO 

0.010 OXYGEN 0.990 HELIUM 
CP.8TU/L8 f 

0.010 OXYGEN 0.440 HELIUM 
PMXNOTL NUMMER 

30 
TEMPfHXTUHC 

SO TO 90 110 130 
PHtSSUHE 

HSU )0 
TEMPEHMUMI 

SO 70 4o IIU 1)0 

1.1665 
1.1656 
1.1667 
1.1660 

1.1666 
1.1657 
1.1658 
1.1660 

1.1656 
1.1657 
1.1658 
1.1660 

1.1656 
1.166 7 
1.1667 
I.U60 

1 .1657 

1.165« 
1.1668 
1.1660 

1.1667 
1.1658 
1.1658 
1.1660 

U.TO 
30.00 
50.00 

loo.oo 

.67 .67 .«7 . « / .67 ,67 

1.1665 
1.1671 
1.1676 
1.U81 
1.1708 

1.1666 
1.1669 
1.167* 
1.1679 
I.DOt 

1.146* 
1.1669 
1.1673 
1.1677 
1.1694 

1.166« 
1.166« 
1.1672 
1.16/6 
1.1647 

1.166« 
I.166H 
1.1672 
1•lb/6 
1.164 t 

1.166* 
1.1667 
1.1671 
1.167* 
1.1641 

200.00 
300.00 
•oo.oo 
soo.oo 

luuo.oo 

1.176 
t.t«o 
1.172 

1.17* 
1.179 
1.180 

1.17« 
1.176 
1.1M0 

1.1 '3 
1.1 17 
1.1 '4 

1.173 
1.177 
1.17» 

1.172 
1.176 
1.178 

2000.00 
300O.0U 
4000,00 

6000.00 

* 

I 



T-67 10 % 0a, 90 % He 

l>M£SSUAE 
«•SI* 

U.TO 
30.0« 
«0.00 

100.00 

200.00 
300.00 
«00.00 
«00.00 

1000.00 

2000.00 
3000.00 
«000.00 
«000.00 

HRISSUftC 
P«M 

14.30 
30.00 
«0.00 

100.00 

200.00 
100.00 
«00.00 
«00.00 

1000.00 

2000.00 
3040,00 
«000.00 
»000.00 

PRESSURE 
PSI» 

l«.TO 
30.00 
»0.00 

100.00 

200.00 
300,00 
«00.00 
«00,00 

1000.00 

2000.00 
3000.00 
*000.00 
»000.00 

o.oio orroEN o.oso helium 
cp/cv 

TEMPERMUME 
TO 00 30 

1.060 
1.660 
1.660 
1.661 

1.661 
1.662 
1.663 
1.66« 
1.661 

I.6T 
1.67 

«0 

1.660 
1.660 
1.660 
1.661 

1.661 

1.662 
1.663 
1.66« 
I.66T 

I.6T 
1 .67 

1.660 
1.660 
1.660 
1.661 

1.661 
1.662 
1.663 
1.663 
1.666 

I .67 
1.67 

1.660 
1.660 
1.660 
1.661 

1.661 
1.662 
1.663 
1.663 
1.666 

1.67 
1.67 

110 

1 .661 
1.661 
1.661 
1.661 

1.662 
1.662 
1.66 3 
1.667 
1.666 

1.67 
1.67 

0.010 0MI6EH 0.090 HELIUM 
V1SC0SIT7.LH/FI SEC 

(MULTIPLY 1*»LE EMlHY BY .00001001 

IEMPEH6TUHE 
10 SO 70 90 110 

1.269 1.101 1.116 1.371 1.403 

0.010 ORYOEN 0.990 HELIUM 
SONIC VELOCITY Ft/SEC 

TEMPER4TUHE 
70 90 10 

3076 

30TB 
3010 
70R6 

309» 
3109 
3121 
3133 
3191 

330« 
3*20 

»0 

3137 
1139 
31«! 
3147 

3 1S« 
3164 
*161 
71 »2 
3?«9 

335" 
7*6« 

3196 
3199 
3202 
3207 

*216 
3229 
32*0 
3251 
1307 

1*11 
3516 

3257 
12sR 
3261 
3266 

3277 
3266 
3299 
1310 
336* 

7*65 
3566 

110 

111* 

1116 
3116 
312« 

133* 
11*5 
3156 
3366 
1*20 

3519 

361« 

130 

1 ,661 
1.661 
1.661 
1.661 

1.661 
1.662 
1.662 
1.662 
1.665 

1.67 
1.67 

110 

1.417 

130 

1172 
317* 
3176 
3181 

1192 
3*02 
3*13 
1*23 
3*76 

3«T3 
3670 



Density 
6 % 02, 94 % He 

0(*Th 
FT 

t 
10 
to 
10 
«0 

so 
60 
TO 
60 
«0 

100 
110 
120 
110 
160 

ISO 
160 
l TO 
160 
190 

200 
210 
220 
210 
260 

250 
260 
2T0 
280 
290 

100 
110 
120 
110 
160 

ISO 
160 
1T0 
ISO 
190 

600 
610 
610 
610 
660 

6S0 
660 
OTO 
6S0 
690 

500 
S10 
520 
S10 
560 

550 
560 
5T0 
580 
590 

600 
610 
620 
610 
640 

650 
660 
6T0 
680 
690 

TOO 
TlO 
T20 
730 
T60 

750 
760 
TTO 
780 
790 

T-68 

putssudf 
PSM 4TM 

16.70 1.00 
19.16 1.10 
21.58 1.60 
28.01 1.91 
12.67 2.21 

16.92 2.51 
61.16 2.61 
65.81 1,12 
50.25 3.62 
56.70 1.72 

59.16 6.02 
63.58 6.1] 
68.03 6.63 
72.67 6.91 
76.92 5.21 

81.16 5.56 
85.81 5.86 
90.25 6.16 
96.70 6.66 
99.16 6.75 

101.58 7,05 
108.01 7.15 
112.67 7.65 
116.92 7.96 
121.36 8.26 

125.81 8.56 
110.25 8.86 
136.69 9.17 
139.16 9.67 
163.58 9.77 

168.01 10.07 
152.67 10.38 
156.92 10.68 
161.36 10.98 
165.81 11.28 

170.25 11.58 
176.69 11.89 
179.16 12.19 
181.58 12.69 
188.01 12.79 

192.67 11.10 
196.92 11.60 
201.36 13.70 
205.81 16.00 
210.25 16.11 

216.69 16.61 
219.16 16.91 
221.58 15.21 
228.03 15.52 
212.67 15.82 

216.92 16.12 
261.16 16.62 
265.80 16.73 
250.25 17,03 
256.69 17.13 

259.16 17.63 
261.58 17.96 
268.01 18.26 
272.67 18.56 
276.92 18.86 

281.36 19.15 
285.80 19.65 
290.25 19.75 
296.69 20.05 
299.16 20.36 

303.56 20.66 
308.03 20.96 
312.67 21.26 
316.92 21.66 
321.16 21.87 

325.80 22.17 
330.25 22.61 
336.69 22.77 
339.16 23.08 
363.58 23,38 

360.73 23.68 
352.67 23.98 
356.91 26.29 
361.36 26.59 
365.80 26.89 

0&NSIT7,LBS/tU6!C 77 

.060 OXYGLN .460 HtLIUM 69E866C HOLtCULOH «EIGHT 5.681 

10 60 50 

.01588 .01557 .01526 

.02068 .02027 .01987 

.0256« .02697 .02668 

.01028 .02967 .02909 

.01508 .0161 .01370 

.01987 ,03907 .03811 

.06666 .06377 .06291 

.06965 .06866 .061S2 

.05626 .05316 .0521? 

.05903 .05185 .05672 

.0638? .06256 .0611? 

.06869 .06723 .06541 

.07338 .07192 .07051 

.07816 .01660 .015)0 

.08296 .08129 ,07470 

.0877? .08591 .08679 

.09250 .09065 .38888 

.09721 .09533 .09367 

.10205 .10001 .09806 

.10682 .10669 .19266 

.11159 .10936 .10723 

.11636 .11606 .11181 

.12113 .11871 .11614 

.12589 .12338 .12097 

.13066 .12805 .12555 

.13562 .1327? .13013 

.1*018 .13739 .13670 

.16696 .16206 .13928 

.1*970 .1*672 .1*385 

.15**5 .15138 .1*8*2 

.15921 .I960* .15299 

.16396 .16070 .15796 

.16871 .16536 .16213 

.173*6 .17001 .16670 

.17821 .17*67 .17128 

.18296 .17932 .1758? 

.18770 .18397 .18039 

.19265 .18862 .18*95 

.19719 .19327 .18950 

.2019* .19792 .19*08 

.20667 .20257 .19852 

.211*1 .20721 .20117 

.21615 .21185 .20771 

.22088 .216*9 .21228 

.22561 .22111 .21681 

.21015 .22577 .22138 

.21508 .21061 .2259? 

.21981 .21505 .210*7 

.2**51 .21968 .21501 

.26926 .26*11 .21956 

.25198 .2*89* .2**10 

.25871 .25157 .2*86* 

.261*2 .25820 .25318 

.26015 .26281 .25772 

.27286 .267*5 .26225 

.27758 .27208 .26679 

.28229 .27670 .2713? 

.28701 .28132 .27585 

.29172 .28593 .2BU18 

.296*3 .29055 .?8»<n 

.3011* .295)7 .284«« 

.30585 .29979 .29397 

.31055 .30**0 .298*9 

.31526 .30901 .30301 

.31996 ,31363 .3075» 

.32*66 .3182^ .31200 

.32936 .3228* ■11658 

.33*06 .327** .32104 

.11875 .33205 .32501 

.3*3*5 .33665 .3391? 

.3*81« .3*126 .33*0* 

.3528* .3*586 .13415 

.35752 .150*6 .3*300 

.36221 .35506 .3*817 

.36690 .1596» .3520« 

.37154 .36*2* .3571« 

.37627 .36883 .36169 

.38095 .373*3 .36619 

.3856* .3780? .37070 

.3903? .38261 .37570 

TEMPtHOtUKE.f 
60 70 80 

.01*97 .01*68 .01**1 

.019*9 .0191? .01877 

.0?»0l .02356 .02312 

.02853 .02800 .027*8 

.01305 .032*3 .03183 

.03757 •0 3686 .03618 

.0*209 .0*129 .07053 

.0*660 .0*57? •0 *»88 

.0511? .05015 .0*422 

.05563 .05*58 .05357 

.0601« .05901 .09741 

.06*65 .063*3 .06226 

.06416 .06785 .06660 

.07366 .07228 .0/04* 

.07817 .07670 .0752« 

.08767 .081 17 .074(,2 

.08718 .38553 .08345 

.0916« .08995 .08829 

.0961« .09*37 .0-.262 
•10067 .09878 .04646 

.10517 .10319 .10124 

.10967 .10760 .10562 

.11*16 .11201 .10945 

.11865 .116*2 .11*27 

.1731* .12083 .11860 

.12763 .125?« .12293 

.13213 .1296« .12725 

.13661 .13*0» .13157 

.1*110 .138*» .13589 

.1*558 .1*28« .1*021 

.15008 .1*725 •1**51 

.15*55 .1516» .1*885 

.15903 .1560« .15316 

.16350 .160*3 .157*8 

.16798 .16*83 .16179 

.172*6 .16922 .16611 

.1769* .17361 .170*1 
•181*1 .17800 .17*73 
.18588 .18239 .17903 
.19015 .18678 .1813« 

.19*82 .19117 .18765 

.19929 .19555 .19195 

.20175 .19991 .19625 

.20822 .20*11 .20056 

.21268 .20870 .20*86 

.2171* .21108 .20916 

.22161 .217*5 .213*5 

.22607 .22183 .21775 

.23053 .22621 .22205 
•23*98 .23058 .2263« 

.239«« .23*95 .2306« 

.2*389 .23932 .23*93 

.2*83» .2*369 .2j*?2 

.25280 .2*807 .2*351 

.25725 .252*3 .2*779 

.261 7(1 .25680 .2920« 

.26616 .26116 .25637 

.27054 .26553 .26065 

.2750* .26989 .26*93 

.?79*H .27*25 .26922 

.28392 .27861 .21350 

.28836 .28297 .27777 

.242HU .28733 .28206 

.2972« .29168 .28633 

.3016« .2960» .29(160 

.30611 .30039 .29*88 

.31065 .10*75 .24915 

.31*9« .10410 .303«? 

.119*1 .313** .30770 

.323«* .31174 .31147 

•37827 .32213 .31623 
.33764 .326*9 .32050 
.11712 .33083 .32*77 
.3*154 .33517 .32403 
.3*497 .33941 .33330 

.34034 .3*386 .33755 
,35*81 .3*819 .3*181 
.38923 .35253 .3*408 
.16365 .35686 .350)3 
.36806 .36120 .36*59 

9o loo no 

.01*15 .01390 .01365 

.018*3 .01810 .01778 

.02270 .02230 .02191 

.02698 .02650 .02603 

.03125 .03069 .03015 

.01552 .03*84 .01*28 

.03979 .03406 .038*0 

.34*06 .0*328 ,0*24? 

.0*633 .0*7*7 ,0*66« 

.05260 ,05166 .05075 

.05686 .05585 .06*87 

.06113 .0600« .06899 

.06539 .06*22 .06310 

.06965 .068*1 .06721 

.07391 .07260 .07133 

.01617 .0767» .075*3 

.082*3 .08096 .0795* 

.06669 .0651* .06365 

.0909* .08932 .08776 

.09520 .09150 .09187 

.099*5 .04766 .09597 

.1037« .10185 .)0007 

.10795 .10603 .10*18 

.11220 .11021 .10828 

.116*5 .11*38 .11238 

.12070 .11855 .116*8 

.12*9« .12272 .12058 

.12919 .12689 .12*67 

.133*3 .13106 .12877 

.13767 .13523 .13286 

.1*191 .13939 .13696 

.1*615 .1*356 .1*105 

.15039 .1*772 .1*51» 

.15*63 .15188 .1*923 

.15887 .1560« .15312 

.16310 .16020 .157*1 

.16733 .16*36 .161*9 

.17157 .16852 .16555 

.17500 .17267 .16966 

.10001 .17651 .1737* 

.16*25 .16099 ,17763 

.166*6 .1651* .18190 

.19271 .10929 .18599 

.19691 .191** .19007 

.20116 ,19759 .19*1» 

.20538 .20173 .19622 

.20960 .205(8 .20230 

.21182 .21001 .20637 

.2180* .21*17 .210»« 

.22226 .21811 .21*51 

.226*7 .22246 .21656 

.21069 .22660 .22265 

.23*90 .2307* .22672 

.23912 .23*87 .23079 

.2*332 .23901 .23485 

.2*75« .2*315 .2389? 

.2517* .2*728 ,2*298 

.25595 .251*2 .2*705 

.26016 .25555 .25110 

.26*36 .24969 ,25817 

.26857 .26381 .25923 

.27277 .2679« .26328 
,27698 .27207 .2673* 
.28117 .27620 .27139 
.28538 ,28032 ,?74»5 

.28957 .28**4 .27481 

.29376 .2885/ .28355 

.29796 .29269 .28741 

.30216 ,29682 .24144 

. 10635 .30041 .<"3470 

.3)04« ,30406 ,24976 

.31*7* .3091 7 . 3(1380 

.3189? .31329 .30785 

.32311 .317*0 .31189 

.32730 .32152 .31593 

.331*8 .32563 .31998 

.33567 .3297« .32*02 

.33985 .33384 .32606 

.3**0* .33746 .33210 

.3*82? .3*20/ .3361* 

120 

.013«? 

.017*7 

.02143 

.0254« 

.02443 

.03349 

.0377* 

.0*179 

.0*5« 3 

.0*986 

.05343 

.05797 

.062(11 

.06608 

.07010 

.07*1« 

.07818 

.08221 

.08625 

.09029 

.09*32 

.09815 

.10239 

.106*2 •110*5 

.11448 

.11850 

.12253 

.12656 

.13058 

.13*60 

.13862 

.1*265 

.1*667 

.15069 

.15*70 

.15872 

.1627« 

.16675 

.17076 

.17*78 

.17879 

.18280 

.18681 

.19082 

.19*6? 

.19883 

.20283 

.2068« 

.2108« 

.21*8* 

.2188« .2228» 

.22683 

.23063 

.23*83 

.23883 

.2*282 

.24681 

.25080 

.25480 

.25878 

.26277 

.26676 

.27075 

.27*73 

.27871 

.28270 

.28647 

.29044 

.29*6« 

.29842 

.30289 

.30647 

.1108« 

.31*82 

.318*9 

.322*6 

.326** 

.330*1 

130 

.01319 

.01718 

.02116 

.02515 

.02913 

.03312 

.03710 

.0*108 

.0*506 

.0*90* 

.05301 

.05699 

.06096 

.06*9* 

.06691 

.07788 

.07685 

.080»? 

.08*79 
• 08« 76 

.09273 

.09669 

.10065 .10*62 

.10858 

.1125* 

.11650 .120*6 .12**2 

.12838 

.11233 

.13629 

.1*02* 

.1**19 

.1*01« 

.15209 

.15605 

.15999 .1639« 

.16708 

.17103 

.17570 

.17972 

.18366 

.18760 

.19154 

.195*8 .199*2 

.20336 

.20729 

.21122 

.215)6 

.21909 

.22302 

.22645 

.2308« 

.23*81 

.23873 

.2*266 

.2*659 

.25051 .28**3 
•25HJ5 
.26228 
.26620 

.27012 

.27*0« 

.27798 

.28186 

.28578 

.28969 

.29361 

.29752 .301*2 

.30533 

.3092* 

.31315 

.31706 

.32097 .32*86 



DEPTH 
PT 

lot 
• 10 
•lo 
• 30 
(«O 

850 
•00 
870 
880 
890 

900 
910 
910 
930 
9*0 

950 
900 
97o 
980 
990 

1000 
1050 
noo 
1 ISO 
1100 

1150 
1300 
1350 
1*00 
1*50 

1500 

PRESSUftr 
PSM *Tm 

370.15 15.19 
37*.09 25.50 
379.1* 25.80 
3(3.58 20.10 
31(.03 20.40 

392.47 20.7) 
390.91 27.01 
*01.30 27,31 
*05.80 27,01 
*10.25 27.92 

*1«.09 28.22 
*19.1* 28.52 
*23.58 28.82 
*28.03 29.13 
*32.47 29.*3 

♦30.91 29.73 
*41.30 30.03 
**5.80 10.33 
*50.25 30.0* 
*5*.*9 30.9* 

•59.1« 31,2* 
*81.30 32.75 
503.58 34.27 
525.80 35.78 
5*8.02 37.29 

570.25 38,80 
592.47 *0.31 
014.09 «1.83 
«30.91 «3.3* 
059.13 44.85 

081.30 40.30 

.000 OIVGEN 

T-69 
DENSITY.LHS/CualC FT 

DENSITY 
6 % 02, 94 % He 

.940 HtLIUM AVERAGE MOLECULAR HEIGHT 5.083 

30 «O 50 00 
TEMPERATURE,F 

70 HO 90 100 110 120 130 

.39*99 

.39907 

.40*35 

.«0902 

.41370 

.38720 

.39178 

.39037 

.4009* 

.*0552 

.37970 

.38*19 

.38049 

.39319 

.39788 

.372*8 

.370(9 

.38131 

.38572 

.39013 

•3055* 
.36987 
•37*20 
.37852 
.38288 

.35885 

.36310 

.30735 
•37101 
.37585 

.352*0 

.35058 

.30075 

.30493 

.30910 

.3*018 

.35029 

.35*39 

.35849 

.30259 

.3*017 

.34*21 

.3*825 

.35227 

.35031 

.33*17 

.3381* 

.3*211 

.3*028 

.35023 

.32877 

.33207 

.33057 

.3*0*7 

.3**37 

.«1830 

.*2303 

.*2770 

.«3237 

.*3703 

.41011 

.*1*69 

.41920 

.4238« 

.*284? 

.«0217 

.40066 

.*1115 

.4150* 

.*2011 

.39*54 

.39894 

.*0335 

.*0775 

.41215 

.38719 

.39151 

.39583 

.*0010 

.404*8 

•38010 
.38435 
.38800 
.39285 
..'9 709 

.37328 

.377*5 

.38103 

.38579 

.38997 

.30070 

.37079 

.37489 

.37899 

.38309 

.3603* 

.30*37 

.30840 

.37242 

.376*5 

.35*20 

.35816 

.30211 

.36008 

.37004 

.3*820 

.35210 

.35*00 

.35990 

.36385 

.««170 

.««030 

.«5102 

.45507 

.«0033 

.43299 

.43755 

.«421? 

.44069 

.45120 

.«2401 

.42910 

.43358 

.43800 

.4*25* 

■41050 
.4209* 
.42530 
•*?97ã 
.«3*15 

.40880 

.4131? 

.4 I 7*4 

.42170 

.*2007 

.40133 

.40558 

.4098? 

.41405 

.41830 

.39*13 

.39829 

.40246 

.4006? 

.41079 

.38719 

.39128 

.39537 

.39940 

.40356 

.38048 

.38450 

.3885? 

.39255 

.39050 

.37400 

.37190 

.38191 

.38587 

.3(98? 

.30775 

.371*3 

.3755? 

.179*1 

.38330 

.40*99 

.40905 

.47*29 

.47895 

.48300 

«5583 ,447o? 
*0039 .45150 
46*90 ,*5597 
4095? .«0045 
*7408 .40*9? 

.4385* .*3039 

.44294 .*3470 

.4*733 .4390? 

.45171 .**333 

.4501? .4*703 

*2253 .*1495 
4267* .*191? 
*3100 .*->3?7 
*35?3 ,42744 
*3940 .43159 

40704 .40059 
41173 .*0*01 
41582 .40802 
*1991 .4126* 
*2399 .41006 

39378 .18719 
39772 .19108 
*0108 .39*90 
*0583 .39884 
*0957 .40273 

.48825 

.511*7 

.51*05 

.55779 

.58090 

.47861 

.501*1 

.52*13 

.5*684 

.50950 

.40939 

.49173 

.51404 

.530 10 

.5585* 

.4605» 

.4824? 

.50*31 

.52017 

.5*799 

.45194 

.473*7 

.49*96 
•516*1 
.53783 

.**3/0 

.46483 

.48593 

.5U/U1 

.52806 

.*357* 

.45051 

.4772* 

.4979* 

.5180? 

.42808 
,44848 
.40880 
.4891* 
.50951 

.42007 

.44073 

.40070 

.48076 

.5007? 

.*135? 

.43374 

.45794 

.«7201 

.«92?« 

.«0**1 

.«?ooo 

.**537 

.46*7? 

.«8*0* 

.00398 

.62702 

.65002 

.6729« 

.69591 

.59213 

.61*72 

.03728 

.05980 

.08229 

.5807* 

.80290 

.0250* 

.6*713 

.*09?| 

.5097m 

.59155 
•61320 
.03*96 
.6506? 

.55923 
•58060 
.60193 
.02322 
•0***9 

.5*90« 

.57005 

.59100 

.61193 

.63282 

.53927 

.55988 

.580*6 

.00102 

.02155 

.52981 

.55007 

.57031 

.59050 

.01008 

.52008 

.5*059 

.500*8 

.58035 

.00014 

.51180 

.531*5 

.55101 

.57053 

.5900* 

.50333 

.52259 

.5*105 

.50100 

.50025 

.7187« .70*7* .89125 .078?* .6657« .05307 .0*20* .03083 .01999 .00951 .599*1 

500 34.02 
000 «0.83 
700 «7.03 
600 5*.«« 
900 01.2* 

.53092 

.63481 

.73746 

.8*039 

.9*208 

.520*8 

.62237 

.7215« 

.82*0« 

.92381 

.510*5 

.010*1 

.70971 

.80838 

.900* 

.50074 

.59891 

.09637 

.79317 
•8893* 

.*91*9 

.58781 

.0(354 

.77(59 

.87306 

.«825« 

.57716 

.07110 

.70*55 

.85736 

.«7390 

.5*086 

.05922 

.75101 

.8*221 

.«0557 

.55093 

.0*771 

.73793 

.82759 

.♦5753 

.5*71* 

.03600 

.72531 

.013*9 

.*♦977 

.51000 

.01580 

.71110 

.79985 

.0*220 

.52913 

.01500 

.70131 

.7(000 

1000 08,05 
1100 70.05 
1200 81.05 
1100 88.46 
1*00 95.26 

1.0*308 
1.1*337 
1.2*30 
1.1*18 
1.4401 

1.02293 
1.12133 
1.2191 
1.3182 
1.4127 

1.00354 
1.1001« 
1.1901 
1.2915 
1.300? 

.98*88 
1.07978 
1.17*1 
l.?677 
1.3608 

.96089 
1.06011 
1.1528 
1.2*48 
1.3363 

.94955 
1.04118 
1.1322 
1.2227 
1.3126 

.93285 
1.02291 

1.112« 
1.201« 
1.2898 

.91*71 
1.00527 
1.0933 
1.1808 
1.2678 

.9011? 

.98825 
1.0768 
1.1609 
1.2*05 

.88007 

.97179 
1.0570 
1.1017 
1.2259 

.87151 

.95580 
1.0397 
1.1231 
1.2000 

1500 102.07 
1000 108,07 
1700 115.08 
1800 122.48 
1900 129.29 

1.5370 
1.0305 
1.7308 
1.826* 
1.921* 

1.508* 
1.0030 
1.6982 
1.7920 
1.885« 

1 .48713 
1.5738 
1.6667 
1.7589 
1.8507 

1.4932 
1.5*51 
1.630« 
1.7271 
1.8173 

1.4271 
1.5179 
1.6072 
1.696* 
1.7851 

1.4020 
1.4908 
1.5791 
1.6607 
1.75*0 

1.3777 
1.4050 
1.5519 
1.0382 
1.7239 

1.35*2 
1.4402 
1.5250 
1.6105 
1.0450 

1.3316 
1.4161 
1.5002 
1.5838 
1.6609 

1.3097 
1.3929 
1.4757 
1.5580 
1.0349 

i.ms 
1.1700 
1.0519 
1.5330 
1.0130 

2000 130.09 
2100 1*2.90 
2200 1*9.70 
2300 156.51 
2*00 163.31 

2.0157 
2.1095 
2.2026 
2.2951 
2.3870 

1.9781 
2.0702 
2.1617 
2.2520 
2.3*30 

1.9*18 
2.0323 
2.1223 
2.2117 
2.3009 

1.9009 
1.9959 
2.084* 
2.1723 
2.2597 

1.8732 
1.9607 
2.0*77 
2.13*2 
2.2202 

1.8*00 
1.9268 
2.012* 
2.0975 
2.1823 

1.8093 
1.69*1 
1.9783 
2.0621 
2.1*55 

1.7789 
1.8*2« 
1.9*5* 
2.0278 
2.1099 

1.7*96 
1.8318 
1.9135 
1.99*8 
2.0755 

1.7212 
1.1021 
1.8827 
1.9627 
2.0*23 

1.693« 
1.7735 
1.8528 
1.9316 
2.0101 

2500 170.11 
2600 176.9? 
2700 183.72 
2800 190.53 
2900 197,33 

2.4783 
2.5692 
2.6593 
2.7*89 
2.8380 

2.4328 
2.5220 
2.6107 
2.6989 
2.7865 

2.3809 
2.4767 
2.5639 
2.6506 
2.736« 

2.3*66 
2.4330 
2.5188 
2.60*1 
2.6890 

2.3058 
2.3907 
2.4752 
2.5592 
2.6*27 

2.266* 
2.3501 
2.4332 
2.5159 
2.5981 

2.2282 
2.3106 
2.3426 
2.4740 
2.5549 

2.1915 
2.2725 
2.3532 
2.4334 
2.5132 

2.1659 
2.2358 
2.1153 
2.3443 
2.4729 

2.1215 
2.200? 
2.2795 
2.3564 
2.4339 

2.0881 
2.1657 
2.2429 
2.3197 
2.3960 

3000 204,14 
3100 210.94 
3200 217.75 
3300 224.55 
3400 231.36 

2.9266 2.8736 2.8226 
3.0144 2,9601 7.9076 
3.1019 3.0461 2.99?? 
3.1887 1,1315 1.0764 
3.7751 3.2166 3.1601 

2.773? 2.7257 2.6794 
2.8571 2,808? 2.761? 
2.4405 2.8903 2.8420 
3.073? 2.9719 2.9223 
3.1056 3.0531 3.0022 

2.6355 2.5925 2.5510 
2.7156 2.6715 2.6289 
2.7952 2.7499 2.706? 
2.8743 2.6281 2.783? 
2.9532 2.9056 2.8646 

2.5109 2.4720 
2.5876 2.5476 
2.0638 2.6228 
2.7397 2.6476 
2.8161 7.7720 

3500 718.16 
3600 2*4.96 
3700 761.77 
3800 Î68.57 
1900 765.38 

1.3611 
3.4463 
3.5312 
3.6155 
3.6491 

3.101? 
3.3851 
1.4686 
3.6516 
1.6142 

3.24 14 

3.3201 
1.4081 
3.4400 
3.5114 

3.1976 
3.2091 
3.1S0II 
3.4300 
3.6100 

3.1338 
3.2140 
3.7438 
3.373? 
3.4570 

3.0818 
3.1609 
3.2344 
3.3177 
3.398b 

3.0310 
3.1094 
3.1809 
3.2040 
3.3407 

7.9824 
3.0597 
1.I30U 
3.7120 
3.2877 

2.9358 
3.0115 
3.0HO4 
3.1018 
3.7304 

2.840? 
2.9649 
3.039? 
3.1111 
3.1807 

7.8460 
7.9197 
7.9'UO 
3.0660 
3.1385 

4000 772.18 
4100 278.99 
4200 785.79 
4300 742.60 
4400 299.40 

3.7827 3.7162 
3,865o 3.7979 
3.9474 3.8790 
4.025« 3.959M 
4.1114 4.0399 

3.057? 3.5903 
3.7326 3,6096 
1.8126 3.7484 
).8920 3.8267 
3.9711 3.504« 

3.5305 3.4728 
3.6086 3.5448 
3.086? ).6203 
3.7634 3.7025 
3.8404 3./78? 

3.4170 3.3024 
3.4928 3,4377 
3.5084 3.5121 
3.6434 3.5862 
1.718? 3.6000 

3.3106 3.7598 
1.1843 3.3126 
3.4678 3.4061 
3.6308 3,4771 
3.0035 3.5489 

3.7107 

3.7876 
3.3541 
1.4751 
3.4560 

4500 300.71 

4000 311.01 
4700 319.81 
4800 176.0? 
4900 313,4? 

4.152) 

4.7729 
4.3530 
4.4127 
4.5119 

4.1197 
4.1991 
4.2780 
4.3565 
4.4347 

4.0497 
4.1279 
4.2068 
4.2811 

4.3000 

).9821 
4.0691 
4.1354 
4.7121 
4.7880 

3.9167 
3.9978 
4.0083 
4.1430 
4.7185 

3.8536 

).4285 
4.0031 
4.0773 
4.1512 

3.7924 
3.8664 
3.9*00 
4.0112 
4.0860 

3.7332 
3.8062 
3.8/88 
).9510 
4.0228 

3.0769 

3.7479 
3.8144 
3.8907 
3.9018 

3.0204 

3.0914 
3.7620 
3.8123 
3.9025 

1.5005 
3.0306 
3.7061 
3.7758 
3.9449 

5000 340.23 4.6907 4.6123 4.4366 4.3616 4.2979 ».2240 4.1584 4.0943 4.0171 3.472? 3.9137 



SP* VOL 
6 % 0], 94 % He 

ocpth 
FT 

O 
10 
20 
30 
40 

SO 
SO 
TO 
60 
90 

|oo 
1 ^ 
U 
130 
140 

ISO 
160 
170 
160 
190 

200 
210 
220 
230 
24 0 

2S0 
260 
270 
260 
290 

300 
310 
320 
330 
340 

3S0 
360 
370 
360 
390 

400 
410 
420 
430 
440 

4S0 
460 
470 
460 
490 

500 
SkO 
520 
530 
540 

550 
560 
570 
560 
590 

600 
610 
620 
630 
640 

650 
660 
670 
660 
690 

700 
710 
720 
730 
740 

750 
760 
770 
780 
790 

T-70 

PRESfUMF 
PSU *tN 

14*70 1.00 
10.14 1.10 
7-1.50 1.00 
78.03 1.91 
37.47 7.71 

39.9? 7.51 
41.34 7.81 
45.81 3.1? 
58.75 3.4? 
54.70 3.7? 

59.14 4.0? 
83.48 4.33 
98.03 4,83 
77.47 4.91 
76.9? 5.73 

41.36 5.5* 
85.81 5.84 
40.75 6.14 
94.70 9,44 
99.L4 8.75 

103.48 7.05 
108.03 7.34 
117.47 7.65 
116.4? 7.96 
171.36 8.76 

175.81 8.56 
130.74 8.86 
134.69 9,1? 
139.14 9.47 
143.58 9.77 

148.03 10.117 
147.47 10.38 
158.9? 10.68 
161.36 10.98 
165.81 11.78 

170.25 11.58 
176.69 11.89 
179.14 12.19 
183.48 12.49 
188.03 17.74 

192.47 13.10 
196.9? 13.40 
701.36 13.70 
205.61 14.06 
210.74 14.31 

714.64 14.61 
219.16 16.91 
773.48 15.71 
726.83 15.52 
732.67 14.8? 

238.42 16.1? 
261.36 16.42 
245.80 18.73 
240.25 17.03 
754.69 17,33 

249.14 17,63 
263.48 17.94 
768.03 18.74 
277.47 16.44 
276.9? 18.84 

281.36 19.14 
285.80 19.45 
240.75 14.74 
294.69 ?0.05 
299.14 70.36 

303.46 ?0.66 
308.01 70.96 
J12.»7 ?1.26 
316.4? ?t.56 
321.3* ?1.87 

375.80 ?2,17 
130.?4 ??.*7 
334.69 ?2.71 
339.1* 73.08 
3*3.48 73.38 

3*8.01 ?3.6B 
342.*7 73,98 
346.91 ?*.?9 
361,16 ?* « 49 
364.60 ?*.89 

5PFCIF1C VOI t**f .CUHir 7 1/1.« 

.060 OKVGEn .9*0 hCUOM *»tH»Gf "UUCUI.6H FfIGH 5.661 

TE6PtH*ru«E.f 
*0 50 60 70 60 90 100 30 

62.956 
«6.3*6 
39.247 
33.025 
78.510 

75.082 
77.391 
20.721 
16.436 
16.940 

14.670 
1*.477 
11.627 
12.79» 
'2.056 

II.«00 
10.811 
10.280 
9,7993 
9.3615 

8.9612 
8.49*1 
8.255» 
7.9*32 
7.6515 

1.36*5 
7.1337 
6.849» 
6.6800 
6.«7»* 

6.2810 
6.0989 
5.9272 
5.76*9 
4.6112 

4.«656 
5.3275 
5.1962 
5.0712 
*.9521 

*.8386 
«.7301 
*.6265 
*.5773 
».*3?» 
».1*13 
».2534 
».1700 
».0895 
*.0119 

3.9373 
3.8*5* 
3.79»? 
3.7293 
3.66*8 

3.6075 
3.4*7* 
3.«8*7 
?.*?79 
3.373« 
3.320* 
3.2696 
1.7701 
3.1720 
3.125* 

1.0602 
3.0162 
2.4434 
2.9520 
2.4116 

2.872» 
?.81*2 
? .74 10 
2.7608 
2.7755 

2.6911 
2.6471 
2.6750 
2.4431 
2.5620 

6«.2»? 
«4.133 
*0.0*3 
31.699 
79.091 

75.543 
72.8*7 
20.63* 
18.812 
17.286 

15.989 
1*,8 1* 

13.405 
13.05* 
17.302 

11.632 
11.011 
10.«64 
9.9987 
9.5519 

9.1*38 
6.7690 
».*218 
H,|0«6 
7.8097 

7.43*5 
7.77»6 
7.0 '5 
6.6159 
6.6060 

6,«066 
6.2278 
6.0*75 
5 8819 
5.7751 

5.5767 
4.6356 
4.3016 
5.17*1 
5.0576 

«.4367 
«.8760 
».7203 
*.6191 
*.527? 

*.*293 
*.3*01 
♦.75*5 
».172? 
».0411 

*.0170 
1.9*17 
3.8730 
3.80*8 
1.7390 

1.614« 
1.61*0 
1.55*6 
1.6973 
1.**17 

1.1879 
3.3357 
1.7851 
3.7361 
(.1866 

3.1*23 
3.0975 
1.05*0 
3.0116 
7.970* 
7.430» 
7.«91* 
7.651* 
7.8165 
7.7805 

7.7*55 
7.7113 
7.6779 
2.6*5* 
7.613* 

65.576 
40.319 
«0.6*1 
3«.37? 
74.671 

26.1(14 
73.3(11 
21.0*6 
19.187 
17.611 

16.3(19 

15.171 

1«.1«? 
13.314 
17.5*7 

11 .«•.* 
11.241 
10.699 

10.1481 
4.7*76 

9.326(1 
«.9*1» 
».S4f 
«.266* 
7.46*9 

7.064 7 

7.*2 17 
7.1799 
6.4516 
6.7374 

6.536? 
6.1*67 
6.1679 
4.949(1 
5.8391 

5.6674 
4.5*17 
5.*07(1 
4.27*9 
4. 1510 

5.03*8 
*.92|4 
».81*1 
«.7108 
*.61?0 

*.517? 
«.*263 
«.1190 
*.7541 
«•17»« 

».0467 
«.0219 
1.9*98 
3.88(1? 
1.8111 

1.7*81 
1.6847 
3.6241 
1.5666 
3.6049 

l.*540 
3.*018 
1.140? 
3.3007 
3.2617 

3.20*6 
1.1588 
1.11*4 
3.OH? 
3.029? 

2,46*1 

?»7*<i? 
?87fe3*« 
?,73n# 
2.6V?* 
?.66S1 

66.61? 
51.306 
M .645 
35.04* 
10.P55 

26.61* 
23.760 
21.458 
IV. 56 I 
IT.VP* 

16,*2* 
15.46H 
14.*6" 
13.6T5 
12.793 

12.0V* 
11.4TI 
10.VOM 

10.3VT6 
V. 933U 

v.snii? 
V•118* 
8.759* 
H.4?7V 
M.120* 

7«#169 
7.5686 
7.120.. 
7,0873 
6.8690 

6,66 38 
6,470* 
6.2863 
6.1160 
5.9510 

5.798*. 
5.6517 
5.5124 
5.1798 
5.2534 

5.132V 
5.0179 
4,9079 
4.8026 
8.701V 

4,6052 
4.5124 
4,4234 
4.3379 
4.2556 

4.1764 
4.100? 
4.0267 
3.9558 
3.8873 

3.821? 
3.7573 
3.6956 
3.6359 
3.5701 

3.5221 
3.4679 
3.4153 
3.3643 
J.1I4H 

J.266H 
3.2201 
3.174« 
3.1300 
3.0880 

3.046 i 
3.005* 
2.V66J 
2.927« 
2.8904 

2.8539 
2.«18* 
2.7837 
2.749V 
2.716V 

60,090 
52,292 
42.645 
35.720 
30.036 

^7.1^H 
24.217 
21.070 
N. VIV 
10.322 

16.V47 
15.765 
14,738 
1 J.H36 
13.039 

12,»20 
l1.691 
11.117 

10.5971 
1U.1236 

V,6VOS 
V.2V33 
Ö.V275 
O. 5095 
0.2762 

7.V04V 
’.7136 
7.4603 
7.2231 
7.0006 

6.7913 
6.5944 
6,4006 
6.2331 
6.0668 

5.9093 
5.7599 
5.6179 
5.4027 
5.1510 

5.2310 
5.1130 
5.0017 
4.0944 
4,7916 

4.6931 
4.5907 
4.5000 
4.4207 
4.1360 

4.2561 
4,1704 
4.1035 
4.0312 
3.9614 

3.RV41 
3.0290 
3.7660 
3.7052 
3.6461 

3.509? 
3.5340 
3.4003 
3,4204 
3.»700 

3.3290 
3.2H14 
3.235? 
3.1904 
3.1467 

3.104 3 
3.0629 
3.0227 
2.9836 
¿•9454 

2.900? 
2.8720 
2.0366 
2.0022 
2.7686 

«V.302 
53.200 
♦3,24« 
36.394 
31.410 

27,640 
24.673 
<2.?«J 
20.315 
1e.66 7 

17.267 
16.06? 
15.015 
14.096 
13.204 

12.5*0 
11 .VI1 
11 *j27 

lu./966 
lu.3140 

♦ .«7 »0 
♦ • 46« 3 
v.tvaj 
o. /509 
ö . 31H 

«.1350 
/.0506 
\60CS 
7.350 7 
7.1320 

6.VIVO 
6.7102 
6.5209 
6.3501 
6,1007 

6.0203 
>.0600 
5.7232 
3.5055 
5.4544 

5,3291 
5,2096 
5,0954 
4.9061 
4.H014 

4.7011 
4.6049 
4.5924 
4,5015 
4.4101 

4.3350 
4.2566 
4.1003 
4.1066 
4.0356 

j.Vb/0 
3.9006 
3.0365 
3.7745 
3.7144 

3.656 » 
3.6000 
3.5454 
3.4925 
J.44U 

3.3912 
3.3420 
3.2957 
3.2499 
3.2055 

3.162? 
3.1251 
3.0791 
3.0393 
3 • 0 0 0 ) 

2.9625 
2.9256 
2.0H95 
2.054«. 
2 • «202 

70,668 
54.266 
44,047 
37.060 
31,999 

2H.151 
25.1 »0 
22.695 
20.*91 

17,506 
16.35V 
15.’9» 
14,157 
I 3.529 

I 2.7 91' 
12.131 
II .5 36 

I 0 * 99«0 
I 0.50*5 

10.0551 
9,6.. »0 
V • 26 )* 
H.9124 
«.5»74 

b.?«4' I 
0.00 »6 
7.^406 
7.4945 
7.2636 

7.0*05 
6.04?? 
*•649? 
6.4671 
6.2946 

6.1312 
5.9762 
5.0287 
5.0004 
5.5847 

5.4273 
5.3055 
5.1092 
5.0779 
4.9712 

4.8691 
4.7710 
4.6768 
4.5063 
4.4991 

4.4156 
4.3349 
4.2571 
4.1021 
4,1097 

4,0198 
3.9723 
».9070 
3.8430 
3.7027 

3.7214 
J.6661 
3.6104 
3.5565 
3.5041 

3.45 34 
3.40*1 
3.3561 
3,3096 
3.264? 

3.220? 
3.1773 
3.1356 
3•0949 
3.0553 

»•0160 

2.9791 
2.942 
2.906? 
2.0718 

71.951 

55.253 
44.04 7 
37.7*2 
32*501 

20.66J 
25.506 
23.107 
21.066 
19,J5o 

I 7,903 
16.656 
1S.5/U 
14.618 
13.775 

u.ur- 
12.351 
11.7*3 

11.195 J 
I 0.6931 

10.2373 
9,Hi 79 

9.«831? 
9.0739 
0.7*29 

«.«• »52 
H , 1406 
7.0600 
7.*302 
7.J95Ü 

7,1741 

6,9659 
6. 7697 
6,5841 

6.4006 

6.2421 

6.0043 
5.9341 
5.7913 
5.6552 

5,5253 

5..014 
5,202V 

5.1696 
5.0610 

4.9570 

4.0571 
4.7613 
4.6691 
4.5006 

4.4952 

4.4131 
4.3339 
4.2576 
4.1039 

4.112* 
4.04J9 
»•9774 

I, 9131 
).0500 

». 7906 

J. 7321 
3.6755 
» ,6? 06 
i .5* 7 J 

3.3156 

.3,<.65* 
3.4165 
J. »691 
J.»2JO 

3.2701 
3.23*5 
3.1919 
3.1506 

3.1102 

3 • U 7 1U 

J.0327 
2.995* 
*,950 V 
2.9233 

110 

73.237 
56.240 
*5.648 
30.415 
33.163 

29.17¼ 

26.043 
23.520 
21 .44? 
19./03 

IH. 22* 
16.983 
i 6,8 * « 
14,878 
14.020 

1j,25 / 
12.87? 
II. 95* 

I 1 • *9*H 
: 0 .m«6-* 

10.*(99 
9.9926 
V,5909 
9.2355 
0.0985 

0.505* 

0.2916 
8.0210 
7.7660 
7.8266 

7.3016 
7.0098 
6.0899 
6.7012 
6.5224 

6.3510 
6.1921 
6.0395 
5,8940 
5.7850 

5,0215 
5.4974 
5.3768 
5.2611 
5.1509 

5.0449 

4.9431 
4.8450 
4.7519 
4.6617 

4.5780 
4,4913 
4.4100 
4.3310 
4,2500 

4,1056 

4.1155 
4,0478 
I. 9024 
♦.9190 

3.8576 

3.798? 
3,7403 
j.604 7 
J. 6 »04 

3.5777 
3,3/67 
».*770 
J.4^06 
J.3* 1 * 

J83361 
1.2916 
1.240* 
1.206? 
3.1632 

3.123? 

3.006? 
3.0*0» 
3.011, 
2.9?50 

120 

74.521 
57.226 
46,448 
39.009 
33.744 

?9.b«6 
?b.5O0 
23.932 
21.819 
20.040 

10.5*4 
1 /.?‘>P 
16,125 
15.1 v> 
!4.2** 

1 1. * ■«1J 
1?. /9? 

1?. If 4 
! 1.394 ? 
I 1 .U7S9 

10.6020 
10.1674 
5.7670 
5.39*9 
5.034? 

h . / »59 
0.4J05 
0.1611 
7.901 7 
7.6501 

7.4291 
7.2117 
7.0103 
6.81«] 
6.636? 

6.4640 
6.3004 
6.1449 
«.9969 
5.8561 

5.7216 
5.5912 
5.4706 
5.1511 
5,2407 

5.1128 
5.0295 
4.910? 
4.8147 
4.7429 

4.654? 
4.5696 
4.4875 
4.4008 
4.3)21 

4,2504 
4.1871 
4.1103 
4.031? 
3.987? 

3.9247 
3,0643 
’ ,00*6 
3 • 74 0 7 

,69 »8 

j ,7.-4 0 0 

3.80-k 
3.3 » /* 
3.*0«3 
3.4408 

3.»940 
Î, » 4 00 

j•3048 
1.2615 
1.2201 

3.1794 

3.1390 
3.101 I 
3.06 (4 
3.02f6 

130 

75,808 
80,211 
47.250 
39.763 
34.325 

»0.19/ 
26.937 
24,344 
J? . » 94 
20,39) 

10,0.' 3 
1 ' .347 
)6,40 » 
15.199 
14.511 

l ». 7? 1 
13.01? 
12. in 

11.79»* 
l» 2*64 

10.7 0 «• * 
It . 3*20 
9.9 3*9 
9.5508 
9,2097 

0,0033 
0.5834 
0,3013 
0.0374 
7.7096 

7.5367 
7.3374 
7.1305 
6.913? 
6.7502 

6.5740 
6.4004 
6.2502 
6,0999 
5.9565 

3.8197 
5.6891 
5.5642 
5.4448 
5,3305 

5.2209 
5.1156 
5.0146 
4.9175 
4.824? 

4,7344 
4,64 78 
4.5643 
4,4839 
4.406? 

4.331» 
4.2300 
4.1007 
4.1210 
*.0333 

3.991* 

3.930J 
3,8707 
J, 0 I ? « 
» , 7W*6 

».?0?I 
3.6*9 ’ 
I. 39 TtJ 
Î.3* /0 
3.4992 

».*•519 
3 .4 0*9 
3.3*11 
'»317# 
3.273) 

i • ?.» 3 ’ 
3.1933 
J. 1540 
».1136 
».070? 



« 

PRESSURE 
PSI» «TN 

DEPTH 
PT 

■00 
■lo 
■20 
OSO 
0*0 

■SO 
000 
OTO 
■■O 
090 

900 
910 
920 
910 
9*0 

95 o 
900 
9»0 
900 
990 

1000 
1050 
1100 
1150 
1200 

1250 
1)00 
1)50 
1*00 
1*50 

1500 

ST0.2S 
ST0.09 
1T9.1* 
)0).50 
SM.O) 

392.«T 
390.91 
«01.30 
«05.00 
♦10.?S 

* I«.69 
*19.1« 
*23.5« 
*20.0) 
*32.«7 

«30.91 
**1.30 
*»« »0 
•V. .25 
*5*.09 

*59.1* 
*01.36 
503.5« 
525.«O 
5*0.02 

570.25 
592.«7 
01«.09 
030.91 
059.1J 

001.)0 

25.19 
25.50 
25.*0 
20.10 
20.«O 

20.Ti 
2T.0I 
21.31 
27,01 
27.92 

28.22 
28.52 
20.82 
29.1) 
29.*) 

29.7) 
30.0) 
10.3 í 
30.0* 
10.9* 

31.2« 
32.75 
H.27 
15.78 
37.29 

18.80 
«0.31 
*1.83 
*3.3« 
«*,85 

«0.30 

T-71 

SPECIFIC 80LUNE.CUBIC Fl/tb 

.9*0 HElIUN AVERAGE NOLECULAH HEIGHT .000 OXTKn 

30 «O 50 
TERRERA TURE>F 

TO 80 90 

2.5317 
2.5021 
2.«731 
2.***a 
2.*172 

2.390) 
2.3639 
2.3)01 
2.3128 
2.2802 

2.20*0 
2.2*03 
2.2172 
2.19*0 
2.1723 

2.1500 
2.1292 
2.108« 
2.0079 
2.0078 

2.0*01 
1.9551 
1.870« 
1.792» 
1.7215 

1.0557 
1.59*9 
1.5)0« 
1.4059 
l.*370 

2.5827 
2.552« 
2.5229 
2.«9*1 
2.«059 

?•«)■« 
2.«115 
2.1851 
2.359* 
2.33*2 

2.3095 
2.285* 
2.2018 
2.2387 
2.2100 

2.1938 
2.1721 
2.1507 
2.1298 
2.1093 

2.0893 
1.994« 
1.9079 
1.8287 
1.7559 

1.6888 
1.6268 
1.5092 
1.5150 
1•«050 

2.03)7 
2.0029 
2.5727 
2.5*)) 
2.51*0 

2.*8*5 
2.*590 
2.*327 
2.*059 
2.3802 

2.3551 
2.3305 
2.30*4 
2.282« 
2.2597 

2.2370 
2.21*« 
2.1911 
2.171« 
2.1509 

2.1)0« 
2.031* 
1.9*5« 
1.00«* 
1.790* 

1.7219 
1.0586 
I.5999 
1.5*53 
I.*9*3 

00 

2.08*7 
2.653) 
2.0725 
2.592« 
2.50)3 

2.53*0 
2.5000 
2.«791 
2.4525 
2.4203 

2.*006 
2.3755 
2.1510 
2.3209 
2.303« 

2.2803 
2.2577 
2.7355 
2.21)7 
2.192« 

2.1715 
2.0729 
1.9829 
1.9005 
I .8249 

1.7551 
1.6905 
1.0300 
1.57*9 
1.5729 

1.47*« 

2.7357 
2.7037 
2.072« 
2.0*1« 
2.0119 

2.5827 
2.55*7 
2.520) 
2.4990 
2.4773 

2.«407 
2.4200 
2.3950 
2.3710 
2.3*70 

2.3235 
2.3005 
2.777« 
2.2557 
2.23*0 

2.2127 
2.1121 
2.0204 
1.930« 
1.8591 

1•7882 
1.722* 
1.0613 
1.00*0 
1.5510 

1.5021 

2.78*7 
2.75*1 
2.7222 
2.6910 
2.0000 

2.0309 
2.001» 
2.573« 
2.5*55 
2.5183 

2.4917 
2.4056 
2.4*01 
2.4152 
2.3900 

2.3007 
2.34)2 
2.3202 
2.2970 
2.2755 

2.253» 
2.1513 
2.0579 
1.9723 
1.8937 

1.821) 
1.7542 
1.0920 
1.63*2 
l o8Q2 

1.5298 

2.8377 
2.80*5 
2.7720 
2.7*02 
2.7093 

2.0789 
7.6*9« 
2.020* 
2.5921 
2.5043 

2.5372 
2.5107 
2.4847 
2.4593 
2.4343 

2.*099 
2.3000 
2.3025 
2.3395 
2.3170 

2.29*9 
2.1905 
2.095« 
2.00«) 
1.9202 

1.85*« 
1.7801 
1.7278 
1.0*3« 
1.6089 

1.5575 
1,3912 1,4190 1.4407 

6 % 
5.08) 

loo 110 

2.8807 2.9397 
2.85*8 2.9052 
2.0210 2.8715 
2.7895 2,8)87 
2.7579 2.806* 

2.7271 7.7751 
2.09*9 2.74*5 
2.007* 2.71** 
2.0)80 2,««51 
2.010* 2.050« 

2.5821 2.0283 
2.5557 2,0008 
2.5292 2.5738 
2.5034 2.5*7* 
2,4780 2.5217 

2.»531 7.4903 
2.*288 2.4115 
2.40*9 2.4473 
2.3815 2.*23* 
2.3580 2,»000 

2.3)60 2.3772 
2.2797 2.2689 
2.1328 2.1703 
2.0**2 2,0801 
1.9027 1.9971 

1.8875 1.9200 
1.8180 1.0*98 
1.751* 1.78*2 
1.0935 1.72)1 
1.0375 1,0601 

1.5852 1,0129 

SP. VOL. 

94 % He 

120 130 

2.9907 3.0*17 
7.9550 3.0060 
2.9213 2.9711 
2.8079 2.9371 
2.855? 2.9038 

2.8233 2.871« 
2.7920 2.8396 
2.7015 7.8085 
2.7310 2.7781 
2.707* 7.7*8* 

2.071« 2.7193 
2.6*58 2.6909 
2.01*« 7.60)0 
2.5910 2.0357 
7.5053 2.6089 

2.5395 2.5827 
2.51*3 2.5570 
2.*890 2.5319 
2.*653 2.5071 
2.**16 2.4531 

2.4183 2.459* 
2.30*2 2.3474 
2.2078 2.2*53 
2.1159 2.1518 
7.0)15 7.0859 

1.9317 1.9808 
1.8817 1.9135 
1.8148 1.8455 
1.7577 1.7823 
1.694« 1.723* 

1.0*06 1.668] 

'1 , 

V 

500 14.02 
000 »0.83 
700 »7.03 
•00 54.44 
900 01.2* 

1000 60.05 
1100 7«,05 
1200 «1.65 
1300 88.40 
1*00 95.2« 

1500 102.07 
1000 108.07 
1700 115.00 
1600 122.48 
1900 129.79 

2000 130.09 
2100 1*2.90 
2200 1*9.70 
2300 150.51 
2*00 163.31 

2500 170.11 
2000 176.92 
2700 103.77 
2000 190.53 
2900 197.33 

3000 20*.1« 
3100 710.9« 
3200 217.75 
3)00 774,55 
3*00 731.30 

3500 730,10 
3000 7*4.90 
3700 751.77 
3000 750.57 
3900 705.30 

*000 777.18 
*100 778.99 
«700 785.79 
*300 79?.60 
4*00 749,40 

*500 100.71 
»000 113.01 
*700 119.81 
»800 376,07 
4900 133.47 

5000 140.73 

1.00)5 
1.S7SJ 
1.3551 
1.1899 
1.0615 

.05870 

.07401 

.0045* 

.7457* 

.09441 

.05035 

.01179 

.57777 

.5*753 

.570*5 

.*9010 

.*7*05 

.*5*00 

.«357? 

.«109* 

.40350 

.3*973 

.37603 

.36370 

.35736 

.3*170 

.3317* 

.37739 

.31360 

.30533 

.79753 

.29010 

.28 319 

.27059 
•2703? 

.70*30 

.75869 

.75330 

.7*815 

.2*323 

.73853 

.2340) 

.77977 

.72500 

.22164 

.21783 

1.9713 
1.6088 
1.3871 
1.7135 
1.0875 

.97759 

.(9188 

.07079 

.75970 

.70700 

.06794 

.07301 

.50087 

.55003 

.530*0 

.5055* 

.40305 

.40700 

.44393 

.47001 

.41105 

.39051 

.3030» 

.37057 

.35007 

.3*800 

.33703 

.)7079 

.31933 

.31089 

.3079? 

.795*7 

.7«« m 
•70150 
.77517 

.70909 

.76330 

.75780 

.2575* 

.7*753 

.2*773 

.73815 

.73315 
7295* 
22550 

27102 

1.95*1 
1.0)8? 
I.4090 
1.7377 
1.1035 

.990*7 

.90896 

.83681 

.77*16 

.77U« 

.07553 

.63519 

.59998 

.5685? 

.5*031 

.51*98 

.*97n* 

.*7119 

.«5711 

.*3*68 

.«1861 

.*0377 

.39061 

.37777 

.30519 

.35*7* 

.3«)*? 

.33*76 

.37565 
•31044 

•3001? 
.30066 
.79346 
.7805’ 
.78066 

.271«| 

.2074) 

.20210 

.250*« 
•2518? 

,2*0*1 
2*274 
23777 
2)3*7 
22416 

225*n 

1.990« 
1.0697 
1.4300 
1.2068 
1.1744 

1.015)0 
.9701? 
.05175 
.7888? 
.73*07 

•60013 
•0*777 
•0110« 
.57899 
.5507* 

•57*41 
.5010* 
.4797« 
•4003) 
.4*755 

.«7010 
•*1107 
.39707 
.38*01 
•37109 

.30659 

.35001 
•3*008 
.31077 
.37700 

•31371 
.30596 
.74851 
.791*9 
•78405 

• 7785 1 
.27751 
•2007» 
.2013? 
•24011 

•7411? 
.2*0 3« 
.2*17» 
.2)7*1 
.23321 

.22417 

7.03*6 
1.701? 
I.*630 
1.784* 
1.1*5« 

1,0 3«?* 
.**3*9 
•807*8 
•80334 
•7*836 

•70071 
•0589» 
•67770 
.589*9 
•56071 

•53385 
•51003 
•*6835 
•*6855 
•*50*1 

•*3369 
•*1878 
•*0*01 
.39075 
•37839 

•36668 
•35610 
.3*599 
•336«* 
.37751 

•31910 
•3.11* 
•30360 
•796*5 
•28968 

•7«3?4 
•77711 
.771?« 
.76571 
•76039 

•25537 
•750*5 
•7*580 
•74134 
•73705 

•2329* 

2.0724 
1.7326 
1.4900 
1,3080 
1.1664 

1.05313 
.900*5 
.6032? 
.81785 
•7618* 

•71327 
.67079 
.63328 
.54997 
•5701« 

•5*379 
•51900 
•«9091 
• */675 
•*582« 

.*«1?* 

.*7557 

.*1099 

.347*8 

.38489 

•37315 
.30717 
.35187 
.34219 
.3)309 

•32449 
•310)0 
• 308 70 
•301*2 
•29*51 

.28795 

.28171 
•27576 
.7700« 
•2040» 

•25949 
.25*55 
.2*981 
•2*526 
•2*090 

.23071 

7.1102 
1.7041 
1.5109 
1.3115 
1.1873 

1.07199 
.97760 
.89893 
.63738 
.77531 

.77586 

.08758 

.0443« 
•61042 
.50007 

.55770 

.57797 

.50540 

.«8494 

.48010 

.4*870 

.43778 

.41796 

.*0470 

.39141 

.379*3 

.30874 

.35770 

.3*791 

.3380? 

•37980 
.37101 
.31178 
.30017 
.79914 

.29700 

.286)0 

.28024 

.27**7 

.26895 

.76369 

.25804 

.25381 

.7*918 

.24* 74 

.24048 

2.1*79 
I.7955 
1.5439 
1.3551 
1.2063 

1.09085 
.99470 
.91400 
.04600 
.78078 

.7384) 

.09437 

.05540 

.02091 

.50998 

.56715 

.53694 

.51404 

.*9)14 

.47396 

.45631 

.4*003 

.47495 

.41094 

.39790 

.38572 

.37432 

.30304 

.35360 

.3*410 

.33525 

.37083 

.3188» 

.31133 

.30*16 

.29730 

.29089 

.2847) 

.7788* 

.27322 

.70787 

.20273 

.25781 

.75110 

.7485» 

.2**24 

7.1850 7.72)4 7.7011 
).8770 I.6585 1.889« 
1.5709 1.5978 1.67*6 
1.3787 1.*0?3 (.«759 
1.7293 1.25o? 1.7717 

1.10973 1.1765« 1.1*7*3 
1.01189 1.07903 1,0*017 
.93037 .94608 .96179 
.801)8 .87589 .89039 
.80775 .8157? .87917 

.75099 .7635* .77011 

.700!« .71793 .77970 
•06650 .67766 .06873 
.6313« .6«1«6 .6573? 
.59990 .00980 .6197« 

.57157 .58096 

.5*591 .55*90 

.57761 .5311« 

.50131 .50957 

.«8181 .*8965 

.59039 

.50386 

.53971 

.51770 

.*97*9 

•*6385 .*7117 .*7890 
.*«777 ,«5*50 .*6)74 
.*3191 .«38«« .*«585 
•*1766 .*2*)7 .*3109 
•*0*38 .*1087 .*1735 

.39700 .39827 

.38039 .386*6 

.3095? .375*0 

.35930 .30500 

.3*970 .35523 

,3406? .34600 
.31706 .337?« 
.37196 .379(,1 
.31627 ,32122 
.30899 .313*1 

.40451 

.39757 j 

.38178 

.37070 

.36075 

.35136 

.3*250 

.33*11 
,37616 
•318o? 

•10207 .30677 
.798*« .30007 
.78970 .2936« 
.781?? .28769 
.27750 .28178 

.311*6 

.30466 

.?«»14 

.29196 

.28604 

.2720* 

.76681 

.761B2 

.75702 

.252*1 

.2 76?2 .28038 

.27090 .27*99 
•7*5»? .26981 
•7*094 .?6*»4 
.25636 .2600« 

,24800 .25176 .25551 

i 



é % 02, 94 % He 1-72 

PRfcSSüRE 
PSU 

U.70 

30.00 
SO.OO 

100.00 

POO.OO 
300.00 
400.00 
500.00 

1000.00 

2000.00 

3000.00 
4000.00 
5000.00 

PRESSURE 
PSIâ 

14.70 
30.00 
50.00 

100.00 

POO.OO 

300.00 
400.00 
500.00 

1000.00 

2000.00 
3000.00 
4000.00 
5000.00 

PRESSURE 
PSIâ 

14.70 
30.00 
50.00 

100.00 

P00.00 

300.00 
400.00 
Suo.on 

1000.00 

2000.00 

3000.00 
4000.00 
5000.OU 

0.040 OXYGEN u.940 HELIUM 
ENTHALPY .tiTU/LB 

0.040 OXYGEN 0.940 HEL 1 UM 

CV.RKi/Lb ► 

30 50 
temperature 
70 9U llu UO 

PRESSURE 
PSIA 30 SU 

TE PRf HAT JhE 

f O llti 

446.02 

446.0b 
446.12 
446.27 

463.9 J 

463.9B 
464.05 
444.21 

46).65 

461.90 
4M1.97 
4H? . 1 4 

499,76 

499.H*» 
499.91 
500.09 

517.70 

517.76 
517.« ! 
51«.02 

535.62 
535.64 

535. 7t> 
535.96 

l4*.?!) •ni .54 7 
30.00 .54 7 .54 7 
50.00 .547 ,5** 7 

100.00 .44’ .4-.7 

. 44 I •4h 7 . 5h 7 

.547 . O*. 7 ,Sh7 

.54 7 .4-.7 .4-./ 
• S* 7 ,S h 7 .5s 

446.55 
446.8% 
447.12 
447.41 
448.7« 

464.5? 
464.8? 
445.13 
465.44 
466.97 

4«?•4 7 

4«?.«ü 
4« i. 14 
463.47 

4H5.13 

500.44 

500.6U 
501.15 
501.51 
503.23 

518.39 

518.77 
519.14 

519.52 
521.17 

536.36 
536.7a 
537.15 
537.55 
539.45 

200.00 

300.00 
4 u0•00 
500.00 

1nuo.oo 

.54 7 

.54 7 

.14? 

.5-. 7 

.5*8 

.547 

.447 

. 1 - 7 

.54 7 
,64 8 

.4*7 

.54 7 

.54 7 

.547 

.5*8 

,5-. 7 

• 444 
.44 4 
,54« 

.5 • ■ 

,5-.-- 
, 5 '» H 
• 54R 
.5-. h 

451.74 

444,7« 
458.74 
46?,«« 

4 70.2 1 

6/3.5? 
477.6? 
4 H 1 .6? 

4HH.0J 

492.27 
496. AQ 
500.15 

506,9« 

510.81 
515.1*7 

519.3« 

525.19 

529.11 
533.57 
537.90 

543.38 

547.JJ 
552.02 
566.5b 

2000.00 

3000.00 
4000.00 
500O.CO 

.451 .451 .-‘l .5.-. 

.556 «556 .5 41 .541 .5 ï 

0.060 OXïGEN 0.940 HELIUM 
entropy«hîu/lh e 

tfmpehatuhe 

70 90 30 

5.0129 

4.9165 
4,7905 
4,4937 

4.3366 

4.1796 
4.0225 
3.8655 
3.5536 

3.3240 
3.1399 
3.0363 
2.9390 

50 

5.0488 

4.9524 
4.6264 
4.5297 

4.3727 

4.2156 
4.0586 
3.9016 
3.5898 

3.34 JO 

3.177? 
3.0738 
2.9925 

S.0832 
4.98ÒB 
4.8609 
4.5J26 

4.3835 

4.2345 
4.0854 
3.9364 
3.6248 

3.3.87 
3.2131 
3.105« 
J.0?87 

5.1165 

5,0201 
4.6941 
4.5974 

4.4406 

4.28J6 
4.1266 
3.9697 
3.6584 

3.3332 

3.247« 
3.1443 
3.0634 

110 

%•14«5 
5.05?! 
4.926? 
4.6295 

4,4 7?6 

4.3157 
4.1588 
4.0019 
3.6908 

3.4451 

J.2604 
3.1769 
3.0968 

130 

5.1794 

5.08JU 
4.9571 
4.8364 

4.6355 
4.4347 

4.233« 
4.0330 
3.7220 

3.4766 

3.3123 
3.20« 7 
3.1267 

0.040 - MGEN -,44 0 Hfl I M 
ImIHMA; CONUUC T1VI T » «HTU/SEL El F 

«MULTIPLY TAtíl.f FNIMY 8Y .OOOolOO) 

TEMPERATURE 
70 9u 110 

i'.Ptt ? • 1 4 2.20 

30.00 
50.00 

100.00 

200.00 
300.00 
400.00 
500,00 

1000.00 

2000.00 
3000.00 

4000.00 
5000.00 

PRESSURE 

P51A 10 50 

14.70 1.97 2.03 

0.060 OXYGEN 0,940 HELIUM 
CP*BTU/LB ► 

0.060 OXYGEN 0.940 HELIUM 

pranotl NUMBER 

30 50 
TEMPERATURE 
70 90 110 130 

PRESSURE 

PSIA 30 

TfcMPFRATUNt 

50 70 90 110 

.8962 

.8964 

.8967 

.8974 

.6964 

.8966 

.8968 

.8974 

• 8964 

.«966 
• H96« 
.8974 

• 6965 
• «967 
.8969 
.«974 

.8967 

• 8968 
.8970 
.8975 

.8969 

,8970 
.8972 
.8976 

14.70 
30,00 
50.00 

100.00 

.60 .60 ,60 •60 .60 

• 898« 

.9002 

.9016 
,9030 
.9101 

.«987 

.8999 

.9011 

.9024 

.9087 

.8985 

.899? 

• 9Ú0H 
.9019 
.9074 

.8985 

,8995 
• 90 Ob 
• 901b 
.906/ 

.8985 

• 8994 
• 9004 
• 9013 
.9059 

. B9H5 

*8993 
.9002 
• 9010 
.905* 

200.00 
300.00 
400.00 
500.00 

1000.00 

.9? .92 .9? 

.94 .93 .91 

.94 ,93 .91 

.92 .92 .91 

•93 .93 .92 
,9 J ,93 .93 

2000.00 

3000.00 
4000.00 
5000,00 

I «0 

,548 

.•ï4rt 
,54« 
.'>41 

,»-4.* 

.54« 
,5..« 
, 94 « 
,54(- 

. 54 - 

,55 1 

1 30 

? .25 

1 )0 

.60 



< 

T-73 6 % 02, 94 

o.a«.n OXYGEN 0.9*0 HELIUM 
CH/CV 

PUESSUME 
PSI* JO $0 

TEMPEHXTUME 
TO 9U 110 130 

14.TO 
JO.00 
SO.00 

100.00 

1.039 
1.639 
1.640 
1.641 

1.639 
1.619 
1.640 
1.641 

1.638 
1.638 
1.639 
1.640 

1.63o 
1.638 
1.639 
1.660 

l.ojrt 
1.634 
1.639 
1.639 

1.638 
1.638 
1.638 
1.639 

700.00 
300.00 
400.00 
SOO.OO 

1000.00 

1.643 
1.648 
1.64T 
1.649 
1.661 

t .642 
1.644 
1.646 
1.648 
I.6S8 

1.642 
1.644 
1.646 
1.648 
1.6S6 

1 .641 
1.643 
1.648 
1.646 
1.684 

1.641 
1.6*2 
1.644 
1.648 
1.661 

1 .640 
1.6*2 
1.643 
1.644 
1.661 

2000.00 I.T 1.7 
3000.00 1.7 1.7 
*000.00 
6000.00 

1.7 
I.T 

1.7 
1.7 

1.7 
1.7 

I.T 
1.7 

0.060 OXYGEN 0.940 HELIUM 
VISCOSITYiLB/FT SCC 

•multiply table entry by .00001001 

PRESSURE TEMPERATURE 
pSI* 30 SO 70 90 110 130 

14.70 
30.00 
80.00 

100.60 

1.316 1.361 1.387 1.424 1.488 1.496 

200.00 
300.00 
400.00 
600.00 

1000.00 

2000.00 
3000.00 
4000.00 
6000.00 

0.060 OXYGEN U,940 HELIUM 
sonic velocity ft/sec 

PRESSURE 
PSIA 30 50 

temperature 
TO 90 no 130 

14.70 
30.00 
50.00 

100.00 

2663 
2666 
26ST 
2663 

7705 
7706 
7709 
771* 

77S6 
2 768 
2760 
2766 

2807 
2H09 
2H11 
7817 

2888 

2860 
2862 
2867 

2909 
2911 
7913 
2917 

700.00 
300.00 
400.00 
SOO.OO 

1000.00 

2675 
2686 
7698 
2710 
7768 

7726 
2737 
77*8 
7760 
7816 

2777 
2788 
7 799 
2810 
2865 

2827 
2838 
7849 
2889 
7913 

28/7 
7888 
7898 
2908 
2960 

7927 
7937 
79*7 
2957 
3007 

2000.00 
3000.00 
4000.00 
5000.00 

2879 
2990 

7927 
1038 

2975 
3086 

3023 
3134 

307| 
318? 

3118 
3230 

I 

! 

5 He 



density 

3 % o,, 97 % 

T-74 

He 

.030 0IT6CN 

ntNSIT»,LBS/CU6IC ft 

.'»TO HELIUM »VCROGC MOLCCOLOH »EIGHT 

ocbth 
rr 

0 
10 
20 
30 
*0 

«0 
»0 
TO 
eo 
90 

100 
no 
120 
130 
140 

iso 
1*0 
1T0 
180 
190 

200 
210 
220 
230 
240 

2S0 
260 
2T0 
280 
290 

300 
310 
320 
330 
340 

3S0 
360 
3T0 
380 
190 

400 
610 
4*0 
430 
440 

4$0 
460 
4T0 
480 
490 

900 
SlO 
920 
930 
§40 

990 
960 
5T0 
960 
990 

600 
610 
620 
630 
640 

690 
660 
6T0 
680 
690 

TOO 
T10 
T20 
T30 
740 

750 
760 
T70 
TOO 
790 

PREiSUW 
891* ITM 

14.70 
19.14 
21.58 
28.01 
12.47 

16.9? 
41.36 
45.81 
50.25 
54.70 

59.14 
63.98 
68.03 
72.47 
76.92 

81.36 
85.81 
90.29 
94.70 
99.14 

103.98 
108.01 
112.47 
116.92 
121.36 

125.81 
130.25 
114.69 
139.14 
141.50 

148.01 
152.47 
156.92 
161.36 
165.81 

170.29 
174.69 
179.14 
181.98 
188.03 

19*.47 
196.92 
*01.16 
205.81 
210.25 

214.69 
219.14 
111.98 
228.03 
232.47 

216.92 
241.36 
245.80 
250.25 
294.69 

259.14 
263.58 
268.03 
272.47 
276.92 

281.36 
285.80 
290.25 
294.69 
299.14 

303.58 
306.03 
312.47 
316.9? 
321.36 

325.80 
330.25 
334.69 
339.14 
343.58 

348.03 
352.47 
356.91 
361.36 
365.80 

1.00 
1.30 
1.60 
1.91 
2.21 

2.51 
2.81 
3.12 
1.42 
3.72 

4.02 
4.31 
4.63 
4.93 
5.23 

5.54 
5,84 
6.14 
6.44 
6.75 

7.05 
7.35 
7.65 
7.96 
8,26 

8,56 
8.86 
9.IT 
9.47 
9.77 

10.07 
10.38 
10.68 
10.98 
11.28 

11.98 
11.89 
12.19 
12.49 
12.79 

11.10 
13.40 
13.70 
14.00 
14.31 

14.61 
14.91 
19.21 
15.52 
15.82 

16.1* 
16.42 
16.73 
17.01 
17.11 

17.63 
17.94 
18.24 
18.54 
18.84 

19.15 
19.45 
19.75 
20.05 
20.16 

?0.66 
?0.96 
?1.?6 
21,56 
21,87 

22.17 
22.47 
22.77 
23.08 
23.18 

23.68 
23.98 
24.29 
24.59 
24.89 

10 

.81194 

.01743 

.02172 

.0*580 

.02989 

.01398 

.01806 

.04214 

.04623 

.05031 

.05418 

.05846 

.06254 

.06661 

.07069 

.07476 

.07881 

.08290 

.08697 

.09104 

.09510 

.09917 

.10321 

.10729 

.11135 

.11541 

.11947 

.12152 

.12756 

.13161 

.11569 

.13974 

.14178 

.14783 

.15188 

.19591 

.15997 

.14401 

.17*10 

.17614 

.19018 

.18421 

.19825 

.19228 

.19612 

.20039 

.28410 

.20841 

.21243 

.21446 

.22049 

.22451 

.22851 

.21295 

.21658 

.24060 

.24461 

.24862 

.25264 

.25666 

.26067 

.26468 

.26869 

.27270 

.27670 

.28071 

.28472 

.2*872 

.29272 

.29672 

.30072 

.30472 

.30872 

.31271 

.11670 

.32070 

.12469 

.32668 

.33267 

40 

.01127 

.01727 

.02128 

.02529 

.02929 

.01330 

.01730 

.04130 

.04530 

.04930 

.05330 

.05730 

.06129 

.06528 

.06928 

.07127 

.07726 

.08125 

.08523 

.08922 

.09321 

.09719 

.10117 

.10515 

.10911 

.11311 

.11709 

.12)06 

.)2504 
• 12901 

.11*98 

. 11696 

.14891 

.14489 

.14884 

.19283 

.15679 

.14076 

.16472 

.14868 

.17264 

.17640 

.18095 

.18451 

.18846 

.1924* 

.19637 

.20032 

.20427 

.20822 

.21217 

.21412 

.22004 

.22400 

.22795 

.21189 

.21582 

.23976 

.24170 

.24764 

.25157 

.25551 

.25944 

.26137 

.26730 

.27123 

.27516 

.27908 

.28301 

.28693 

.29086 

.29478 

.29870 

.30262 

.30653 

.11045 

.31416 

.31828 

.32219 

.32610 

SU 

.01301 

.01694 

.02087 

.02479 

.02872 

.03265 

.03657 

.04049 

.04441 

.04834 

.05225 

.05617 

.06009 

.06401 

.06792 

.07184 

.07575 

.07906 

.08357 

.09748 

.09118 

.09529 

.09919 

.10310 

.1070« 

.11090 

.11480 

.11670 

.12260 

.12649 

.11019 

.13428 

.13817 

.14207 

.14596 

.14985 

.15374 

.15762 

.16191 

.16919 

.16928 

.17316 

.17704 

.1909? 

.18479 

.19867 

.19255 

.19642 

.20010 

.20417 

.20804 

.21191 

.21578 

.21965 

.22351 

.22718 

.23124 

.21511 

.21897 

.242*3 

.24669 

.25054 

.25440 

.25826 

.26211 

.26596 

.26802 

.27)47 

.2775? 

.28137 

.28522 

.28906 

.29291 

.29675 

.30059 

.30443 

.30927 

.31211 

.31595 

.31979 

60 

01276 
01661 
02046 
0243? 
02*17 

03202 
03587 
03971 
04356 
04741 

05125 
05509 
05*94 
0627m 
0666? 

07046 
07429 
07*13 
08196 
0*580 

0M963 
09346 
09729 
1011? 
10495 

10878 
11260 
11643 
12025 
12407 

12789 
13171 
11553 
13035 
14117 

14600 
15075 
15461 
15842 
16223 

16604 
16985 
17168 
17746 
18127 

18507 
18887 
19267 
19648 
20027 

20407 
20707 
21166 
21546 
21025 

22104 
22603 
2106? 
23441 
23820 

24199 
24577 
24956 
25336 
2571 ) 

26090 
2646H 
268*m 
2722. 
2760? 

27979 
28356 
28734 
29111 
29488 

29865 
1024? 
30618 
3099S 
31371 

TiMt»IM*lu»E.f 
70 80 

.01251 

.01630 

.02008 

.02366 

.02764 

.01141 

.03519 

.03897 

.04274 

.0*651 

.05029 
•05406 
.05 763 
.06160 
.06536 

.06913 

.07289 

.07666 

.06042 

.06418 

.08794 

.09171 

.09546 

.09922 

.10298 

.10673 
•11049 
.11424 
. 11 799 
.12174 

.12549 

.12924 

.11299 

.11673 
•16666 

•14622 
.14797 
• 15171 
•15545 
.15919 

•16293 
.16667 
.17066 
.17414 
.17787 

.18160 

.18533 

.18906 
•19280 
.19652 

•20025 
.20397 
.20770 
.21143 
.21515 

.21667 
•22259 
•22631 
.21003 
.21175 

.23746 
•24118 
.24490 
•24861 
.25232 

.25603 

.25974 

.26348 

.28716 

.27086 

.27*57 

.27828 

.28198 

.28568 

.2893* 

.29308 

.29678 

.)0047 

.30418 

.30787 

.01226 
•01600 
.U19M 
.02342 
.02713 

.03083 

.0 <45* 

.0)825 

.0*195 

.04585 

.0*936 

.05306 

.05676 

.06046 
•06416 

.06785 

.07155 

.0752* 

.0789* 

.06263 

.06632 
•09001 
.09370 
.097)9 
.10106 

.10*76 

.10845 

.11211 

.11581 

.1195« 

.12118 

.12686 
•13054 
.13*21 
.11788 

•1*157 
.1452* 
.14891 
.15259 
•15625 

.15993 

.1636« 

.18727 

.17093 

.17*60 

.17826 
•18191 
.18559 
.18925 
.19291 

.19657 

.20023 

.20389 

.2075« 

.21128 

.21*85 

.21851 

.22216 

.22581 

.229*6 

•23311 
.23676 
.2*040 
.2*405 
.2*769 

.25133 

.25*98 

.26862 

.26226 

.26590 

•2695* 
•27318 
.27681 
.260*5 
.28408 

.28772 

.29135 

.29*98 

.29661 

.30223 

90 

.01206 

.01570 

.01915 

.02299 

.02663 

.03027 

.03391 

.01755 

.04119 

.04*8? 

.048*6 

.05209 

.05571 

.05936 

.06299 

.0666? 

.07025 

.07368 

.07751 

.08113 

.08*76 

.06838 

.0920« 

.09562 

.09925 

.10287 

.106*9 

.11010 

.11172 

.11713 

.12095 

.12*56 

.1281« 

.13179 

.1194« 

.1)986 

.14262 

.1*822 

.1498) 

.153*3 

.1578« 

.16864 

.16*2* 

.16784 

.1714* 

.17504 

.17864 

.1622* 

.18581 

.18943 

.19302 

.19662 

.20021 

.20380 

.20719 

.21098 

.21*57 

.21815 

.2217* 

.225)? 

.22891 

.232*9 

.23*07 

.23965 

.24323 

.24681 

.25039 

.25197 

.2575« 

.26112 

.26*69 

.26826 

.2716« 

.275*0 

.27898 

.2825* 

.28*11 

.26467 

.2932« 

.29660 

4.6*3 

100 

.0118* 

.015*2 

.01400 

.02258 

.02616 

.02973 

.03131 

.03688 

.0*0*5 

.0**02 

.0*760 

.05117 

.05*73 

.06830 

.06187 

.065*3 

.06900 

.07256 

.07613 

.07969 

.08325 

.08681 

.04036 

.04392 

.097*8 

.10103 

.10459 

.10814 

.11170 

.11525 

.11880 

.12235 

.12590 

.129*4 

.13299 

.1)694 

.1**08 

.1*3*3 

.1*717 

.15671 

.15*25 

.15779 

.16131 

.16686 

.1*66« 

.1719* 

.175*7 

.17981 

.1825* 

.16*07 

.18960 

.19311 

.19666 

.20819 

.20371 

.2072* 

.21077 

.21*29 

.21781 

.22111 

.22486 

.22636 

.23189 

.21541 

.23893 

.24245 

.2*596 

.24947 

.25299 

.25650 

.26001 

.26352 

.26703 

.2705* 

.27*05 

.27756 

.28106 

.26456 

.28806 

.29157 

110 

.0116* 

.01515 

.01867 

.02218 

.02570 

.02921 

.03272 

.016?) 

.0397* 

.0*125 

.0*676 

.05027 

.05378 

.05728 

.06079 

.06429 

.06779 

.07129 

.07*79 

.07829 

.08179 

.08529 

.08879 

.09228 

.09577 

.09927 

.10276 

.10626 

.1897* 

.11123 

.11872 

.12021 

.12170 

.12718 

.1)087 

.11*15 

.1)7*4 

.1*112 

.1**60 

.16888 

.19196 

.19504 

.19891 

.16199 

.1*987 

.16896 

.172*1 

.17989 

.179)6 

.18281 

.18630 

.18977 

.193?« 

.19*70 

.28817 

.2036* 

.20710 

.21056 

.21*02 

.217*9 

.22095 

.22440 

.227*6 

.23132 

.23*78 

.23823 

.24169 

.2*514 

.2*8* 

.25205 

.25550 

.25895 

.26239 

.2658« 

.26929 

.2727* 

.27618 

.27963 

.28307 

.28652 

120 

.01144 

.01*89 

.01839 

.02180 

.02526 

.02871 

.03216 

.03561 

.03906 

.0*251 

.0*596 

.0*9*0 

.05285 

.056)0 

.0597* 

.06318 

.06663 

.07007 

.07351 

.07695 

.08039 

.08362 

.08726 

.09069 

.09413 

.09756 

.10100 

.1«**) 

.10786 

.11129 

.11*72 

.11815 

.1215* 

.12500 

.1284) 

.11185 

.1)928 

.1)870 

.1*212 

.1*95* 

.1*896 

.192)8 

.15588 

.15922 

.1918) 

.19689 

.19946 

.172*8 

.1762« 

.17970 

.18)11 

.18852 

.19993 

.19)14 

.19975 

.20815 

.20)56 

.20*96 

.21016 

.21377 

.21717 

.22057 

.22)97 

.22737 

.23077 

.23*17 

.23796 

.2*096 

.2**16 

.2*774 

.2511« 

.25*53 

.2579? 

.26111 

.2*470 

.2660« 

.271*7 

.27*66 

.27825 

.29163 

1)0 

.011?« 

.01464 

.0180* 

.02143 

.02483 

.0282? 

.03161 

.01501 

.01840 

.0*179 

.04518 

.0*857 

.05196 

.0553* 

.05873 

.06211 

.06550 

.06888 

.07226 

.07565 

.0790) 

.082*1 

.08579 

.06916 

.09254 

.09592 

.09929 

.10266 

.1080* 

.109*1 

.11278 

.11915 

.11952 

.12289 

.12829 

.1296) 

.13)0( 

.138)8 

.1397) 

.16389 

.1*669 

.1*981 

.19)17 

.15*5) 

.19989 

.16)29 

.1**61 

.1*997 

.17332 

.17**8 

.18003 

.18319 

.188 7« 

.19008 

.193*4 

.19679 

.20011 

.203*8 

.20683 

.21018 

.21352 

.21687 

.2202) 

.22355 

.22689 

.2102* 

.23354 

.2)69? 

.24025 

.2*369 

.2*692 

.25026 

.25359 

.25693 

.26028 

.26359 

.26692 

.27025 

.2735« 

.27691 



OíMH 
rr 

(SO 
•lo 
•20 
• 30 
•40 

•So 
• 60 
• TO 
»•O 
• 00 
900 
910 
920 
93? 
940 

950 
960 
.70 
900 
990 

IODO 
1050 
: ico 
115? 
1200 

1250 
1300 
USO 
1400 
1450 

1500 

•RiSSUftr 
PIM 4TM 

370.25 25.1* 
374.6« 25.50 
379.14 25.«O 
3a3.5H 26.10 
3RB.01 26.40 

3*2.47 26.71 
396.91 27.01 
401.36 27.il 
405.80 27.61 
410.26 27.92 

414.69 20.22 
*19.1. 2M.52 
*23.58 28.02 
*28.03 29,13 
*32.47 29.43 

*36.91 29.73 
*41.36 30.03 
*45.80 30.33 
*50.28 10.64 
*54.69 30,94 

*89.1* 31.2» 
»01.36 32,75 
503.58 34.27 
525.80 35.78 
5*8.02 37.29 

570.25 30.80 
592.47 40.31 
614.69 *1.83 
636.91 43.34 
659.13 44.85 

681.36 »6.36 

.030 OltOCN 

T-75 
HENSm.LHS/CUBlC FT 

.970 HELIUM AVtUAGC MQLtCULAH »EIGHT 

DENSITY 
3 % 02/ 97 % He 

4.843 

30 *0 50 60 
TEMHEH4IUHE.Í 

70 00 90 100 120 130 

.13666 .33001 

.3*064 ,33192 

.3*463 .33783 

.34862 .3417* 

.35260 .3*56» 

12363 .31748 .31156 
327*6 .3212* .31526 
33120 .32800 .31098 
335'3 .3287* .3226* 
33096 .3328-' .32633 

30587 .30037 .28507 
309*9 .30393 .29857 
31312 .307*9 ,30207 
3167* .31106 .30557 
32037 ,31*61 .30906 

28995 .28502 .2802» 
29140 .28839 .28357 
29684 .29178 .28689 
30028 .29516 .29022 
30371 .2905* .2935* 

.35658 

.36056 

.34*5* 

.36852 

.3725(1 

.34955 

.351*5 

.367 )5 

.36125 

.36815 

.3*27« 

.3*661 
,38u** 
.4562^ 
.356^ 

.3162» 

.>400» 

.’»379 

.7*755 

.35! ” 

. J30O2 

.33371 

.337*0 

.3*108 

.7*47* 

.32399 
■ 32 76 ! 
.33123 
.33*05 
.330*7 

.31810 

.3217' 

.32*29 

.!?••* 

. 3 3 2 4 0 

.31256 

.31606 

.31955 

.32305 

.3245» 

.307)5 

.31059 

.31402 

.317*5 

.32089 

.30192 

.30510 

.30068 

.31208 

.318*2 

.29686 

.30018 

.30351 

.30683 

.11015 

.376*7 

.38044 

.18**1 

.18839 

.39236 

.36908 

.17295 

.>7685 

.1807* 

. 3.3463 

.3619' 

.3657* 

.36957 

.17339 

.’7 7?n 

.38506 

. 35881 

.36256 

.364 1(1 

.17005 

.34845 

.38213 

.3558) 

.35950 

.36318 

.3*209 

.3*5 71 

.3*932 

.3529) 

.35655 

.33895 

.33950 

.3*305 

.3*661 

.35015 

.33003 

.33382 

.33702 

.3*050 

.3*399 

.32*32 

.12775 

. uns 

.33*61 

.3380* 

.31880 

.32217 

.32455 

.32892 

.33229 

.313*7 

.3167» 

. 12010 

.323*2 

.32*7* 

.3963) 

.»0030 
•40*26 
.*0822 
.*1219 

.38883 

.392*1 

.19630 

.*0019 

.*0*08 

.38102 

.38*8* 
,38865 
.392*7 
.39628 

•37381 
.37758 
.38129 
.3880 ' 
. 188 7 7 

.36685 

.37053 

.37*21 

.37788 

.)8155 

.36016 
, 36 J 7 7 
.36738 
.37099 
.37*60 

.35370 

.38726 
a J60HO 
.36*35 
.36789 

.3*7*7 

.15096 

.35**5 

.35793 

.361*2 

.141*7 

.34*89 

.34H12 

.35175 

.35817 

.33566 

.33901 

.3*2*0 

.3*577 

.3*911 

.33005 

.13336 

.33668 

.33999 

.3*330 

.«1615 

. * 3595 

.45571 

.475*4 

.49515 

.«0796 

.4271« 

.44676 

.4661 I 

.485*4 

.40009 

.419)4 

.43815 

.*5»H 

.*7610 

.39252 

.41121 

.4298» 
•44851 
.46712 

.38521 

.40357 

.42190 

.44020 

.45846 

•3/820 
.39623 
.41422 
.4)219 
.45013 

.171*3 

.38913 

.40681 

.424*7 

.44210 

.36490 

.38229 

.39966 

.41701 

.43*34 

.35659 

.37569 

.39277 

.40983 

.42685 

.35280 

.36911 

.38610 

.*0287 

.4196) 

.3*661 

.3631* 

.37966 

.39616 

.4126* 

.5X82 

.53445 

.55406 

.57365 

.59319 

.50*73 

.52399 

.5*322 

.5624) 

.58160 

.49503 

.5139« 

.53281 

.5516* 

.870*7 

.48869 
•50425 
.52277 
•54126 
.58973 

.47671 

.49493 
•51311 
•53128 
.5*9*2 

.46805 

.46594 
■50381 
.52165 
.539*7 

.48970 

.47727 

.49483 

.51237 

.*^«•7 

.45164 

.46892 

.48616 

.50140 

.52061 

.44186 

.46085 

.47782 

.49476 

.51166 

.43635 

.45305 

.46974 

.*•6*0 

.50103 

.42906 

.44552 

.46191 

.47832 

.49469 

.61270 .600)5 .51925 .57819 .56753 .55726 .54716 .537(0 .52856 .51966 .51101 

500 34.02 
600 40.•! 
700 67.61 
800 54,44 
900 61.2* 

.4525) 

.5*111 

.62985 

.71639 

.(•111 

.4*36* 

.5)851 

.61679 

.70246 

.78756 

.4)510 

.52033 

.60498 

.»•906 

.77261 

•42606 
.51052 
.59363 
.67624 
.)5821 

•41696 
.50189 
.58270 
•66179 
.)4435 

.41132 

.49200 

.5)217 
•65162 
.73098 

.*0397 

.48323 

.56200 

.64029 

.)1808 

.3968« 

.47*77 

.55219 

.62915 

.7056) 

.39002 

.46660 

.54272 

.61839 

.69)61 

.383*0 

.45872 

.51357 

.60800 

.68200 

.37700 

.45109 

.52473 

.59795 

.67075 

1000 »6.05 
1100 74.85 
1280 81.85 
1388 88.46 
1480 95.26 

.88925 .87209 .85559 

.97680 .95604 .93683 
1.85975 1.03946 1.01991 
I.14613 1.12229 1.10127 
1.2280 1.2046 1.1821 

.83970 .82439 .80944 

.92065 .90193 .««781 
1.60111 .98298 .96549 
1.08102 1.06152 1.0*271 

1.160* 1.1196 1.1195 

.795*0 .78166 .76819 

.87226 .85723 .84272 

.94862 ,93235 ,91661 
1.82454 1.60702 .99009 
1.1000 1,0613 1.0611 

.75555 .74)16 

.82868 .81513 

.90141 .66671 

.9737? .95788 
1.0456 1.0287 

1500 102.07 
1600 108,67 
1700 115.88 
1600 122.48 
I960 126.26 

2806 1)6,89 
2100 142.90 
2200 149.70 
2100 156.51 
2400 163.31 

2500 170,11 
2400 176.92 
2700 161.72 
2600 160,51 
2910 197.1) 

3000 204.1* 
3100 210,94 
3200 217,75 
3300 224.55 
3400 211.36 

3500 218.16 
1600 2*4.96 
3700 251.77 
3800 258.57 
3900 265.38 

*000 272.18 
*100 278.99 
*200 285.79 
4300 292,60 
4*00 299.40 

4500 )06,21 
*600 313,01 
4700 319,81 
4800 326.62 
»900 111.42 

5000 140.23 

1.3112 
I.19I9 
1.4761 
1.5577 
1.6)86 

1.2863 
1.3676 
1.4482 
1.5284 
I.6881 

1.262* 
1.3*22 
1.4215 
1.5003 
1.5766 

1.2394 
I.3178 
1.3958 
1.4732 
1.550? 

1.2172 
1.294? 
1.1709 
1.4470 
1.5227 

1.1957 
1.2715 
1.3469 
1.4218 
1.4963 

1.1750 
I.2496 
1.3238 
1.3975 
1.4787 

1.1551 
1.2285 
1.3014 
1.3739 
1.4460 

1.1)58 
1.2080 
1.2798 
1.3511 
1.4222 

1.1171 
1.1882 
I.2589 
1.3292 
1.39*1 

1.8990 
1.1*90 
1.2387 
1.107« 
1.1767 

I•7191 
1.7994 
1.678« 
1.9579 
2.03*5 

1.6873 
1.7659 
1.8441 
1.921* 
1.9990 

1.6565 
1.)337 
1.8106 
1.8870 
1.90?« 

1.62*7 
1.7027 
1.778) 
1.8534 
1.9281 

1.5960 
1.6728 
1.7*71 
1.6211 
1.894* 

1.5)0) 
1.6439 
1.)171 
1.)898 
1.6622 

1.5436 
1.6166 
1.6880 
1.75*8 
1.830« 

1.5178 
1.5890 
1.6600 
1.7305 
1.8006 

1.4927 
1.5630 
1.6328 
1.7021 
1.7713 

1.4686 
1.5378 
1.6065 
1.6750 
1.)630 

1.4453 
1.5133 
I.SOU 
1.8485 
1.)155 

2.11*5 
2.1921 
2.2691 
2.)451 
2.4219 

2.0)58 
2.1520 
2.2?)) 
2.30)2 
2.1)81 

2.0)84 
2.113* 
2.18)9 
2.2621 
2.335) 

2.002) 
2.076? 
2.1*95 
2.2224 
2.2951 

1.967* 
2.0402 
2.1125 
2.18*1 
2.2557 

1.9340 
2.(1055 
2.0766 
2.1*73 
2.21)7 

1.9016 
1.9720 
2.0*21 
2.1117 
2.1809 

1.8703 
1.9397 
2.008* 
2.0772 
2.1*55 

1.8400 
1.9083 
1.9762 
2.0439 
2.1111 

1.8107 
1.8779 
1.9*50 
2.0115 
2.0778 

1.782? 
1.8*86 
1.9146 
1.9803 
2.0456 

2.6976 
2.5728 
2.64)5 
2.)218 
2.795) 

2.4525 
2.526* 
2.6000 
2.6712 
2,7460 

2.4090 
2.4819 
2.55*1 
2.6243 
2.6979 

2.36)? 
2.4389 
2.510? 
2.561(1 
2.4515 

?.32*7 
2.3973 
2.4674 
2.5373 
2.6067 

2.26)6 
2.)571 
2.426) 
2.4950 
2.56)5 

2.2499 
2.3183 
2.3865 
2.4543 
2.5216 

2.21)3 
2.2808 
2.3480 
2.414) 
2.4811 

2.1780 
2.2444 
2.3106 
2.3765 
2.4420 

2.1437 
2.2093 
2.27*6 
2.3145 
2.«0*1 

2.1106 
2.1753 
2.2395 
2.3035 
2.3672 

2.8691 
2.9*22 
1.01*8 
3.0669 
1.1587 

2.8181 
2.6901 
2.9*16 
3.0326 
3.1033 

2.)690 
7.8)94 
2.9102 
2.9801 
j•0*9» 

2.7216 
2.791) 
2.6406 
2.9248 
2.998? 

2.6)58 
2.7**5 
2.6128 
2.6207 
2.9*83 

6.6315 
2.6992 
2.7665 
2.633* 
2.9001 

2.5666 
2.655» 
2.7718 
2.)877 
2.M511 

2.5*7) 
2.61)0 
2.678* 
2.7«)* 
2,8083 

2.5071 
2.5770 
2.6 365 
7.7004 
2.74*6 

2.4683 
?.51?? 
2.59*9 
2.6591 
2.)272 

2.4307 
2.4938 
7.55*6 
7.619(1 
2.6811 

).2300 3.1715 
3.3010 1.2434 
3.3715 3.3130 
3.4*17 1.3821 
3.5115 3.4508 

3.1190 3.066* 3.015« 
1.1879 3.13*2 3.082* 
).7563 3.2017 3.1466 
3.32** ).’44h 3.2160 
1.39?? 3.336(. 3.2809 

2.9663 2.9187 2.8727 
3.0323 2.9838 2.9367 
3.0978 3.0*83 3.0005 
).1630 3.1127 ).0640 
).2280 3.1767 ).1271 

2.8281 2•7H*m 2.74)0 
2.8912 2.8*7? f.«0*h 
2.95*2 2.9.143 2.845« 
).(1168 2.97)1 2.9267 
3.0791 3.0)76 2.9875 

3.5809 
3.6*99 
3.7185 
3.7867 
3.85*7 

3.5191 
3.5871 
3.6548 
3.7221 
1.7889 

1.9695 
3.5266 
1,5413 
3.6545 
3.7244 

3.4019 
3.4660 
3.6338 
).5991 
3.664? 

3.1*64 
3.4114 
3.4763 
3.5*08 
3.60*9 

).2925 
).)568 
3.4206 
).4644 
).64)6 

3.7404 
3.3039 
3.)669 
3.4296 
3.4921 

3.1899 
3.252* 
3.31*7 
3.1766 
l.*383 

3.1410 
3.2028 
3.764? 
3.325» 
3.3861 

3.0937 
3.15*7 
3.2163 
3.2746 
1.3356 

1.0*79 
3.1080 
3.1677 
3.227* 
3.2866 

3.9221 3.8556 1.79)1 3.724(( 3.6688 ).6105 3.55*1 3.*995 3.«*67 ’.3446 1.3457 



1 

SP. VOL 
3 % 02f 97 % He 

T-76 
SPtClFIC VOlUM£.CUBIC Fl/CU 

.030 0>V6fcN .470 HELIUM AVERAGE MOLECULAR xEIGHI A.HA] 

DEPTH PRESSURE 
FT PSIA ATM 30 AO SO *0 

IEMPERAIUHE.E 
70 BO 40 100 un I2n 

O 14,70 1.00 
lo 19.14 1.30 
20 21.S« 1.60 
10 28.01 1.91 
40 12.47 2.21 

T3.8TS 75.382 
S6.T10 57.889 
46.047 46.987 
38.751 19.543 
33.454 34.137 

76.841 78.394 
59.046 60.203 
47.977 48.866 
40.314 «1.124 
34.814 JS.601 

74.906 61.4)5 
61.161 62.518 
«9,806 60.745 
*1.914 *2.706 
J6.183 Je.866 

82.423 84.4J0 
63.677 64.835 
51,686 52.62» 
«3.496 *4.286 
J 7,649 J8.231 

85.439 27.4*6 
65.942 67.161 
53.564 !4.5n* 
«5.077 45.868 
38.913 39.546 

50 16.92 2.51 
60 41.16 2.8) 
70 45.81 3.12 
80 50.26 1.42 
90 54,70 3.72 

29.431 30.032 
26.273 26.809 
23.728 24.212 
21.613 22.07« 
19.878 20.283 

30.637 31.212 
27.346 27.881 
24.646 25.180 
22.716 22.956 
20.689 21.09« 

JI.632 32.433 
28.417 £8.962 
27,663 £6,1*7 
23.397 23.838 
21.499 £1.90« 

JJ.033 33.63 J 
29,488 10.02« 
26.6)0 27.11* 
24.278 24.714 
27.109 22.71« 

34.233 34.813 
30.569 31.046 
27.698 26.0k? 
25.160 26,60? 
23.119 23.62* 

100 59.14 4.02 
110 63.68 4,33 
120 60.03 4.63 
110 72.47 4.93 
3*0 76.9? 5.23 

18.307 18.762 
17.105 17.453 
16.990 16.316 
15.012 15.318 
14.1*7 14.435 

19.137 19.511 
17.80? 18.151 
16.64? 16.967 
15.673 15.924 
14.773 15.011 

19.886 20,261 
18.449 18.848 
17,243 17.619 
16.235 16.7*1 
15.294 15.587 

20.635 21.010 
19.196 19.6*4 
1'.9«* 18.2 ’ 0 
16.8*6 17.152 
15.676 16.16) 

21.)86 21.759 
19.84) 20.24? 
18.696 18.92? 
17.468 17,76* 
16.661 16.7)0 

150 81.36 5.5* 
160 85.81 5.8* 
1?0 90.25 6.1* 
180 44.70 6.44 
190 99.1* 6.76 

11.176 13.6*9 
12.685 12,94« 
12.063 12.308 
ll.*99 11.7)2 
10.985 11.208 

13.9?! 14.141 
13.207 13.460 
12.554 12.794 
11.446 12.200 
11.43? 11.655 

l«,466 14.7)6 
13.718 13.477 
1 J•0*6 1 J.240 
12.434 12.668 
1l,874 12.10? 

15.010 15.?6 J 
14,? 35 14.493 
U.516 IJ.781 
12.90? 13.1)6 
12.326 12.5*4 

15.666 15.82? 
14.761 15.0119 
14.027 14.27? 
13.370 13.60* 
12.773 12.904 

200 103.58 7.05 
210 108.03 7.35 
220 112.47 7.66 
230 116.9? 7.96 
240 121.36 8.26 

10.515 10.729 
I0.Õ84 10.289 
9,6874 9.88«? 
9.3206 9.5100 
8.9807 4.1631 

10.4*3 11.157 
10.49* 10.699 

lu.061? 10.2782 
9.6496 4.8841 
4.3*58 4,528* 

ll.JTI 11.585 
iü.40* ii.no 

10.476? lu.672? 
10.0786 lu.2661 
4.7108 4,8434 

13.798 12.01? 
11.315 11.620 

10.8641 I 1.0663 
10.45 76 1 0.64 70 
10.0764 10.2684 

12.226 12.440 
11.'26 11,9)0 

11.2631 11.4602 
10.8364 11.0260 
10.4*12 '.0.6216 

250 125.RI 8.56 
260 130.25 8.8« 
270 134.69 4.17 
280 139.14 9.47 
290 1*3.5« 9.77 

8,66*8 8.8*08 
8.370* 8.5407 
8,0957 M.2602 
7.8383 T.9976 
7.5964 7.751? 

9.0170 4.191)1 
8.7107 8.8807 
8.4246 8.689U 
6.1669 6.1)60 
7.405« 8.0598 

4.3642 4.5*53 
9.0609 4.2211 
8.7536 0.4180 
6.4751 6.6345 
b.?|«| 8.J68I 

4.7216 4.8976 
4.3410 9.5611 
4.0825 4.2*71 
6.7936 8.9524 
8.5227 «.«764 

10.0716 10.2447 
9.7312 <1.901? 
9.4113 4.5758 
9.1121 9.271* 
8.831? 8.9846 

300 141.03 10.07 
310 152.47 10.38 
320 156.92 10.68 
330 161.36 10.48 
360 165.81 11.28 

7.3700 7.5)47 
7.1563 7.3017 
6,9548 7.0960 
6.76*3 6.9016 
6.5841 6,7176 

7.6694 7.8191 
7.4*70 7.5422 
7.2J7? 7.3783 
7.0388 7.176? 
6.651? 6,9944 

7,9687 e.I183 
7.7374 7.8824 
7.5195 7.6607 
7.3135 7.4508 
7.1196 7.2520 

8.2679 8.4177 
6.0282 8.173* 
7.8018 7.9*31 
7.5881 7.725* 
7.3857 7.5193 

8.5672 8.7169 
8.3188 8.4639 
8.0842 9.2253 
7,8626 9.0000 
7.6526 7.7866 

350 170.25 11.58 
160 174.69 11.69 
370 179.14 12.39 
300 101.58 12.49 
390 168.03 12.79 

6.4132 6.5*13 
6.2510 6.1778 
6.0970 6.2206 
5.9503 6.0709 
5.8106 5.926* 

6,67)4 6,9036 
6.5046 6.6316 
6.34«? 6.4674 
6.1416 6.3123 
6.0*6? 6.1641 

6,9337 7.0630 
6.7581 6.8852 
6.5917 0.7153 
6.4129 0.5537 
6.2814 6.J906 

7.1940 7,J?4 1 
7.0119 7.1387 
6.8390 6.4625 
6.67*3 6.7950 
6.5175 6.6153 

7.45*2 7.58*3 
7.2655 7.3973 
7.086? 7.2098 
6.9157 7.0162 
6.7531 6.67)0 

400 192.47 13.10 
*)fl 196.9? IJ.60 
*28 201.16 13.70 
610 205.01 14.00 
*40 210.25 14.31 

5.6773 5.7925 
5.5501 5.6627 
5.4265 5.5385 
5.3121 5.4198 
5.2007 5.3060 

5.9075 6.0227 
5.7751 5,8877 
5.6*85 5.7585 
5.527* 5.6350 
5.4114 5.5167 

6.1379 0.2528 
6.0000 0.1125 
5,8685 5,4785 
5.7*27 5.8503 
5.6222 5.7274 

0.3679 6.4831 
6.2251 6.3376 
6.0885 6.1985 
5.9580 6.0656 
5.8328 5.9381 

6.5980 6.7132 
6.4500 6.5625 
6.3096 6.4195 
6.1732 6.2807 
6.0435 6.1488 

450 214.89 14.61 
*60 219.1* 14.91 
470 221.58 15.21 
480 220.01 15.52 
«90 232.47 15.82 

5.0938 5.1970 
4.9911 5.0924 
4,8929 4.9920 
4.7903 4.805* 
4.7073 4.8026 

5.300? 5.4014 
5.1935 5.29*6 
5.0911 5.190? 
4.9926 5.0897 
4.8979 4.9911 

5.5065 5.6097 
5.3957 5.4967 
5.289? 5.JB0? 
5.1868 5.28*1 
5.088« 5.1837 

5.7120 5.8160 
5.5978 5.6989 
5.4872 5.5863 
5.3811 5.4703 
5.2789 5.3743 

5.9191 6.027* 
5.8000 5.9010 
5.685* 5.78*5 
5.5753 5.6775 
5.4696 5.5648 

500 236.92 16.12 
510 261.16 16.42 
520 245.00 16.73 
530 250.25 17.03 
560 254.69 17.33 

4.6197 4.7132 
4.535« 4.6272 
*.*541 4.54*2 
4.3756 4.46*2 
4.3001 4.3070 

4.8068 4,900? 
4.7189 4.8I OH 
4.63*3 4.7245 
4.5527 4.64)? 
4.*7*0 4.5609 

4.9930 5.US73 
4.9020 4.9942 
4.614« 4.9047 
4.7298 4,H183 
4.6480 4.73*9 

5.1807 5.2742 
5.0060 5.1778 
4.9948 5.0849 
4.9067 4.9952 
4.8219 4.9080 

5.3677 5.46)1 
5.2695 5.3614 
5.17*9 5.2651 
5.0938 5.1773 
4.9958 5.0877 

550 259.1« 17.63 
560 263.58 17.9* 
570 260.03 18.2« 
580 272.47 18.54 
500 276.9? 18.8« 

4.2270 4.312* 
4.156* 4.2*05 
4.0801 4.1708 
4.0221 4.1034 
1.9582 4.0382 

4.3979 4.483« 
4.324* 4.4085 
4.251* 4.3361 
4.1847 «.2660 
4.11«? 4.1991 

4.5689 4.05*4 
«.*925 4.5765 
4.4187 «.5013 
4.1*72 4.4285 
4.2781 «.3581 

4.7198 4.H25J 
4.6606 4.7445 
4.5839 4.6660 
4.5098 4.5911 
4.4380 4,5181 

4.9107 4.996? 
4.8285 4.9125 
4.7*92 4.831« 
4.677* 4.751« 
4.5981) *.67«0 

600 281.36 )9.15 
610 285.80 19.45 
620 290.25 19.75 
630 294.69 70.05 
640 299.14 20.36 

3.8963 3.9750 
3.6163 3.9138 
3.7781 3.8545 
3.7238 3.7969 
3,6671 3.7*11 

4.0537 «.132« 
3.9911 4.0688 
3.910» 4.0071 
J.87?! J.9*73 
3.815? J.HR92 

*.2)1? 4.2899 
4.1462 «.2217 
4.0834 4.1697 
4.022* 4.U975 
3.963 3 «.II37J 

4.3686 «.4471 
4.301? 4.3)87 
4.2360 4.1I2J 
4.1727 4.2*78 
4.1111 4.185) 

4.5259 4.60*7 
4.456? 4.5)36 
4.3886 4.46*« 
4.3230 *.J4«? 
4.2694 4.3)>4 

«50 3u 3.58 20.«6 
660 308.03 20.96 
670 312.47 21.26 
680 J16.92 21.56 
690 321.36 21.87 

3.61*0 J,«869 
3.562* 3.6343 
1.512J 3.5832 
3.4635 4.5335 
3.4163 3.4851 

J.7599 J.8328 
1.70«? 3,7781 
1.65*0 1.72*4 
1.6033 J.6T3J 
3.55*1 J.6229 

J.9058 J.4788 
3.8500 J.4219 
3,7458 J.0667 
3.7*31 J.8IJ0 
J.6919 .1. 7608 

4.0517 4.124b 
3.49)8 4.U657 
3.9375 4 • 11085 
3.882« J.452« 
3.8297 3,8986 

4.1476 4.270« 
4.1 176 4.20'H 
4.U/4? 4.1501 
4.0227 4.04?* 
3.4475 4.0 3«4 

700 325.80 22.17 
710 J30.2S 22.47 
720 334.04 22.77 
730 314.14 23.08 
7*0 1.3.4« ?3,3« 

3, .) 702 ).*3H1 
3..1253 J.)92* 
3,281 7 .),1479 
3.2392 1.3045 
3.1974 J.2621 

) ■SO6I 3.67*1 
J.*595 3.6264 
3.414) 3.480? 
1.3098 3.435? 
3.326« J,39 1 I 

3.6421 J.7100 
J.5936 3.6006 
J.546* J.0126 
3.5004 3.5657 
3.4556 3.4201 

3.7780 3.«460 
3.7277 3.79*7 
J.6787 ),/448 
1.6310 3,0403 
3.58*5 J » 4*9u 

3.41 J4 3.41: ] 9 
2.861/ 3.9?«« 
>.«! 1 1 :■ .8 77? 
3.76)6 ’.826« 
3.713* J. 7'7)i 

750 3*8.03 23.68 
T60 352.47 23.98 
770 350.41 24.29 
780 161.36 24.59 
74« 31.5.80 24.89 

3.1675 3.2212 
3.1182 3.1811 
3.0748 1.1*19 
3.0*2* 3.1038 
3.0054 3.0665 

3.28*8 3.348« 
3.2*39 3.3067 
3.20*0 3.26611 
J.105I 3.2203 
1.1270 3.1870 

3.4120 3.4756 
3.3095 J.4323 
3.3281 3.3900 
3.2876 3.3*89 
3.2*81 3.3087 

3.5343 J.0024 
3.4951 3.5580 
3.45?? J.51«! 
3.4101 3.4715 
3.3692 3.*?97 

3.6666 .‘. 730? 

3.6208 3.6816 
3.5762 3.036? 
j.5)27 «.59)4 
3.490? 3,5507 

130 

88.954 
68.308 
55.4*3 
*6.658 
*0.278 

35.43* 
11.031 
28.566 
26.043 
21.9) 0 

22. 1 .14 

20.640 
14.2*7 
16.069 
17.027 

16.lUf 
16.266 
14.61« 
'3.«JH 
l 3 . £ 2 0 

12.654 

12.135 
11.6670 
11.215* 
10.800I 

10.*267 
10.0713 
9.7*05 
9.4306 
9.1399 

8.8666 
8.6093 
8.3665 
8.1371 
7.9201 

7.7143 
7.5190 
7.333* 
7.1568 
6.9886 

6.8283 
6.6750 
6.52B6 
6.3884 
6.2542 

6.1255 
6.0021 
5.8835 
5.7696 
5.6600 

5.55*6 
5.4530 
5.3551 
5.2608 
6.1697 

5,0« I 7 
4.9967 
4.9) 4« 
4.8349 
4.7579 

4.60 )* 

4.6111 
4.6411 
4.4 7 J? 
4.40 7 1 

4.14 J* 
4.2« I '1 
4.?£U9 
4.17?« 
4.106. 

<» , U *• ‘8 Si 
á .QSIh«» 

* 
I.ONntV 
J , « 4 ? 

3# 
JbTUU? 
3.6e Se’ 



*? 
« 

OCPTh 
PT 

■00 
BIO 
■20 
■10 
0*0 

■50 
0*0 
OTO 
000 
090 

900 
910 
920 
930 
9*0 

950 
9*0 
9T0 
900 
990 

1000 
1050 
1100 
1150 
1200 

1250 
1100 
uso 
1900 
1950 

PRCSSURC 
RII9 «TM 

370*25 
17*.*9 
179.19 
101.SI 
1S1.01 

192.97 
19*.91 
901.1* 
905.00 
910.25 

919.*9 
919.19 
923.50 
920.03 
932.97 

93».91 
991.36 
995.00 
950.25 
959.69 

959.19 
901.36 
503.50 
525.00 
590.02 

570.25 
592.97 
*19.69 
»16.91 
659.13 

25.19 
25.50 
25.00 
2*.10 
2».*0 

2*.71 
27.01 
27.11 
27.61 
27.92 

20.22 
20.52 
20.02 
29.11 
29.91 

29.73 
30.03 
30.33 
30.69 
30.99 

31.29 
32.75 
39.27 
35.70 
37.29 

30.00 
90.31 
91.03 
91.39 
99.05 

1500 »01.3« 96.3* 

500 
*00 
700 
too 
900 

1000 
1100 
1200 
1100 
1900 

1500 
1600 
1700 
1000 
1900 

2000 
2100 
2200 
2100 
2*00 

2500 
2*00 
2700 
2000 
2900 

3000 
3100 
3200 
3300 
3900 

3500 
3*00 
3700 
3000 
3900 

9000 
9100 
9200 
9100 
9900 

9500 
9600 
«700 
9000 
9900 

19.02 
90.01 
97.63 
59.99 
»1.29 

»0.05 
79.05 
01.65 
00.96 
95.26 

102.07 
100.07 
115.60 
122.90 
129.29 

136.09 
192.90 
199.70 
156.51 
163.11 

170.11 
176.92 
101.72 
190.51 
197.33 

209.19 
210.99 
217.75 
229.55 
231.16 

230.16 
299.96 
251.77 
250.57 
265.30 

272.10 
270.99 
205.79 
292.60 
299.90 

306.21 
3!J.01 
119.01 
126.62 
333.92 

T-77 

.030 0XV6CR 

SPFCIFIC VOLUME.CUOIC FI/LO 

.970 HELIUM 9VER9GE M0LECUL9« HEIGHT 

3 % O '2i 

SP. 
97 

9.093 

10 

1.9709 
2.9156 
2.9017 
2.0605 
2.0361 

2.6095 
2.7735 
2.7932 
2.7136 
2.6896 

2.6562 
2.6205 
2.6019 
2.5790 
2.5907 

2.5232 
2.9901 
2.9737 
2.9996 
2.9261 

2.9030 
2.2939 
2.1999 
2.1033 
2.0196 

1.9929 
1.0711 
I.0099 
1.7932 
1.6050 

90 

1.0302 
2.9997 
2.9601 
2.9262 
2.0932 

2.0600 
2.0293 
2.7909 
2.7601 
2.730* 

2.7096 
2.6013 
2.6516 
2.6265 
2.5999 

2.5730 
2.5909 
2.5233 
2.«900 
2,9790 

2.*512 
2.1399 
2.2303 
2.1959 
2.0*00 

1.9012 
I.9009 
1.0909 
1.7780 
1.7199 

50 

3.0900 
3.0510 
3.0105 
2.9090 
2.9502 

2.9173 
2.8061 
2.0516 
2.0227 
2.7926 

2.7631 
2.7392 
2.7069 
2.6702 
2.6611 

2.6296 
2.5905 
2.5730 
2.5*00 
2.5216 

2.«99« 
2.3060 
2.2023 
2.1076 
2.100« 
2.0201 
1.9*66 
1.0799 
1.012« 
1.7529 

60 

3.1990 
3.1129 
3.0769 
3.0917 
3.0073 

2.9737 
2.990o 
2.9007 
2.8773 
2.8966 

2.016* 
2.7070 
2.7582 
2.7300 
2.7023 

2.6752 
2.6987 
2.6227 
2.5972 
2.6722 

2.5979 
2.9110 
2.3263 
2.229b 
2.1906 

2.0589 
1.9032 
1.9129 
1.0975 
1.7066 

TEMPER*IUHE .7 
70 00 

3.2097 
3.1720 
3.1353 
3.0999 
3.0693 

3.0101 
2.9966 
2.9639 
2.9110 
2.9006 

2.0690 
2.0390 
2.0105 
2.7016 
2.7535 

2.7259 
2.6989 
2.6723 
2•6963 
2.6209 

2.5950 
2.9779 
2.3702 
2.2717 
2.1012 

2.0977 
2.0205 
1.9909 
1.0823 
1.0201 

3.2699 
3.2311 
3.1937 
3.1572 
3.121* 

J.0b65 
3.0529 
3.0190 
<.9069 
2.9595 

2.9232 
2.0926 
2.0627 
2.033* 
2.00*7 

2.7766 
2.7990 
2.7220 
¢.6955 
2.0695 

2.69*1 
2.5230 
2.9192 
2.3130 
2.2216 

2.1305 
2.0578 
1.9899 
1.9170 
1.0537 

90 

3.3292 
3.2902 
3.2521 
3.2198 
3.1705 

3.1*29 
3.1002 
3.07*2 
3.0910 
3.0009 

2.9766 
2.9*55 
2.9150 
2.0051 
2.8559 

2.0272 
2.7991 
2.7716 
2.7*96 
2.7182 

2.6923 
2.5690 
2.9501 
2.3559 
2.2619 

2.1753 
2.0952 
2.0209 
1.9517 
1.8072 

100 

3.3890 
3.3*93 
3.3105 
3.2726 
3.2356 

3.1993 
3.1639 
3.129» 
3.0955 
3.062« 
3.0300 
2.9983 
2.9672 
2.9360 
2.9070 

2.0779 
2.0*93 
2.0213 
2.7939 
2.76*9 

2.7*05 
2.6150 
2.5021 
2.3980 
2.1023 

2.21*1 
2.1326 
2.05*9 
1.9065 
1.9200 

110 

3.9908 
3.9009 
3.3609 
3.3303 
3.2926 

3.2558 
3.2197 
3.1095 
3.1501 
3.1169 

3.0039 
3.0511 
3.0195 
2.9006 
2.9602 

2.9285 
2.8996 
2.0709 
2.0930 
2.8155 

2.7007 
2.6618 
2.5960 
2.9901 
2.3*27 

2.2630 
2.1699 
2.0929 
2.0212 
1.9599 

120 

3.5006 
3.9*75 
3.9273 
3.3080 
3.3996 

3.3171 
3.2766 
3.2396 
3.2096 
3.17(13 

3.1368 
3.1039 
3.0717 
3.0*02 
3,0096 

2.9792 
2.9*96 
2.9206 
2.0971 
2.069? 

2.0369 
2.7077 
2.5900 
2.9022 
2.3031 

2.2917 
2.2073 
2.1200 
2.0559 
1.9079 

1.6321 1.06*6 1.6971 1.7295 1.7620 1.79*5 1.8270 1.059* 1.0919 1.92*3 

2.2090 
1.8901 
1.5097 
1.3959 
1.2*51 

1.12*5 
1.0259 
.99362 
.07903 
.01935 

.76269 

.71790 

.67797 

.6 199 

.61020 

.50163 

.55575 

.53222 

.51079 

.99105 

.97293 

.95619 

.99070 

.92630 

.91290 

.90039 

.36060 

.37771 

.367*0 

.35769 

.3*859 

.33989 

.13170 

.1239* 

.31659 

.30960 

.30291 

.29660 

.29055 

.209 70 

.27926 

.27390 

.26892 

.26*00 

.25992 

2.25*1 
1.0050 
1.6213 
1.9235 
1.2697 

1.1967 
1.0960 
.96209 
.09101 
.83016 

.777*1 

.73121 

.69099 

.65926 

.6218* 

.59267 

.56627 

.59227 

.52039 

.50025 

.90175 

.96960 

.69089 

.93910 

.92051 

.90775 

.39582 

.30961 

.17*00 

.16917 

.35*05 

.39601 

.33766 

.12975 

.12223 

.31511 

.30831 

.3010* 

.29568 

.20979 

.28*16 

.27070 

.27361 

.26866 

.26393 

2.2903 
1.9219 
1.6529 
1.9512 
1.29*1 

1.1680 
1.0661 
.900*0 
.90004 
.8*596 

.7921* 

.7*503 

.703*7 

.66653 

.63390 

.60370 

.57679 

.55229 

.52995 

.509*5 

.99059 
«*73|0 
.95706 
.9*207 
.92013 

.91510 

.90292 

.191*9 

.38076 

.37066 

.1611» 

.1521* 

.3*36? 

.31556 

.32709 

.32061 

.31369 

.30 7)0 

.30001 

.2**79 

.20906 

.28356 

.270 30 

.27326 

.260«? 

2.3*27 
1.9580 
1.6096 
1.9709 
1.3189 

1.1909 
1.006? 
.99089 
.92505 
.86179 

.00687 

.75006 

.71696 

.67000 

.69500 

.61*76 

.50730 

.56213 

.53959 

.51869 

.9999? 

.90165 

.9652? 

.99999 

.93572 

.*229* 
•9100? 
.39038 
.30799 
.37715 

.3679 1 
.35027 
.39957 .3*135 
.3335. 

• J26U 
.31906 
.31233 
. 1069? 
.29900 

.29395 

.288 95 

.20299 

.2778* 

.27291 

5000 3*0.23 .25*96 .25937 .26370 .26817 

2.3069 
1.9956 
1.7161 
1.5065 
1.3935 

1.2130 
1.1063 

1.01732 
.99205 
.87753 

.02150 

.77266 

.729*5 

.69100 

.65672 

•62579 
.59781 
.57237 
•59912 
.52703 

.5002* 

.*901* 

.9733« 

.95781 

.9933? 

.92*79 

.*171* 

.90528 

.3*912 

.38363 

.37372 

.3*937 

.3555? 

.3*71* 

.33*10 

.33163 .32**2 

.31758 

.3110* 

.30*79 

.2*003 

.2*319 

.20766 

.282*? 

.277*0 

.27257 

2.9312 
2.0325 
1.7*77 
1.5392 
1.3600 

1.2351 
1.1269 

1.03579 
.*5909 .6*329 

.03631 

.78666 

.7*2*5 

.70333 

.66032 

.63602 

.60832 

.50238 

.55072 

.53701 

.51706 

.99062 

.90155 

.96569 

.95091 

.93719 

.92925 

.91215 

.90000 .3*010 

.30001 

.370*0 

.36197 .352*3 

.39901 

.33712 

.12*70 

.32201 

.31615 .30*79 

.30372 

.2*791 .2*239 

.20700 

.20100 

.276*7 

2.9759 
2.0*9* 
1.77*3 
1.5610 
1.3*26 

1.2572 
1.1*65 

1.05916 
.97605 
.90907 

.05109 

.00029 

.75592 

.71558 .679*9 

.69706 

.61800 .5*29? 

.56830 .5*619 

.52587 

.50710 

.98969 

.97355 

.95852 

.99997 

.93135 

.*1903 .907*5 

.39650 

.38630 

.37650 

.36791 

.36071 

.35097 

.3*26? 

.33515 

.32005 

.32127 

.31*79 

• 30061 
.30260 
.29701 
.2*168 
.28636 

.20136 

2.51*7 
2.1063 
1.8110 
1.509* 
1.9172 

1.27*3 
1.1665 

1.07256 
.99303 .92*»* 
.86579 
.01902 
.76090 
.72789 
.69155 

.65006 
.62*32 .602*3 
.57767 
.55537 

.53966 

.51555 

.99785 .901*2 

.96610 

.9510? 

.938*9 

.92590 .91*13 

.9030» 

.39257 

.3027o 

.37335 

.36*51 

.35609 

.3*010 

.3*052 

.33328 

.32637 

.31970 

.313*9 
• 30 7*6 
.30160 
.2*616 
.2*08« 

.28575 

2.56*0 
2.1932 
1.0926 
1.6171 
1.9917 

1.3019 
1.1066 

1.09090 
I.01001 

.99061 

.00096 

.0278? 

.70139 

.79011 

.70319 

.66991 

.63960 

.61299 

.50795 

.56955 

.5*3*7 

.52*0? 

.50601 

.98927 

.97170 

.95919 

.99555 

.93270 

.92079 

.90951 

.39807 

.38880 

.37929 

.3702* 

.36173 

.35359 

.19587 

.33851 

.331*8 

.32*77 

.31837 

.31222 

.30635 

.30072 

.29532 

.29013 

2.60«? 
2.1000 
1.07*2 
1.69*7 
1.96*3 

1.3235 
1.20*7 

1.10937 
1.02699 
.95638 

.0*510 

.09161 .7**35 

.75235 .71*79 

.60093 

.65030 

.62295 

.59703 

.57373 

.55229 

.53250 

.51915 

.99713 

.90127 

.96690 

.95261 .939*9 .927«* 

.91596 

.9051* 

.39*91 

.30522 

.37606 

.367 15 

.35*n9 

.35122 

.3*373 
• 3369 8 
.329(6 

.323?* 

.316*9 

.3110? 

.30529 
,?**(9 

.2***1 

VOL 
% He 

130 

3.560* 
3.5*65 
3.9056 
3.9*57 
3.9067 

3.3606 
1.3313 
3.2990 
3.25*2 
3.22*1 

3.190) 
3.1567 
3.12*0 
3.0920 
3.06U6 

3.029« 
2.9997 
2.97V2 
2.9*13 
2.9129 

2.0051 
2.7537 
2.6339 
2.52*2 
2.*239 

2.3306 
2.2*96 
2.1698 
2.0906 
2.0215 

1.95*8 

2.6525 
2.2169 
1.9058 
1.6729 
1.9909 

1.1956 
1.2260 

1.12777 
1.06397 
.*7219 

.«0*8* 

.055*0 

.00733 

.70961 

.72635 

.»«1*2 

.66000 

.61290 

.60662 

.582*1 

.56110 

.590*5 

.52231 .509*7 

.90006 

.97300 

.95971 

.9*652 

.«3*11 

.*22*3 

.911*0 

.»OluO 

.39)16 

.18103 

.17299 

.36*57 

.35656 

.3989* 

.3*168 

.31*73 

.32810 

.32175 

.31568 

.30905 

.30*27 

.2*009 
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PRESSURE 
RSIk 

U.TO 

JO.00 
so.to 

loo.oo 

200.00 

joo.on 
»00.00 
SOO.OO 
1000.00 

2000.00 
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PRESSURE 
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100.00 

200.00 
)00.00 
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PRESSURE 
PS!» 

1 ». 70 
jo,oo 
SO.00 

loo.oo 

200.00 
100.00 
»00.00 
soo.oo 

1000.00 

2000.00 
jooo.oo 
»000.00 
sooo.oo 

, 97 % He 

0.030 UH78EN O.R70 MEL ï UR 
EMHJlPT .htu/lr 

0.010 0«»GfN 
CW ,H 

(1.070 MEL 1UR 
(Ii/LM f 

UMPERtTURE 

70 30 10 

SIR.60 

SIR.»« 
S1R.7R 
S20.0 1 

S20.60 

521.1J 
521.67 
522.20 
S2t.Pl 

510.06 
5)5.)0 
5*1.00 
5.6.6) 

SO 

5*0.*5 

s»o.s* 
5.0.65 
5*0,R) 

5*1.*» 
5*2.02 
5*2.57 
5*1.1? 
5*5.R» 

551.25 
556.6) 
56?.»6 
56».0» 

RM .2R 
56I.JH 
561,50 
56I.7R 

662.15 

662.R1 
56).*8 
56*.0* 
666.86 

6/2,*7 

5)».OR 
5rt,.8B 
56«,50 

552.1s 

5*2.2» 
5*2.16 
582.66 

5»J.2* 
SHJ-6C 
58».*1 
58*.RR 
58).6) 

5R1.5R 

SRR.J* 
605.?s 
611.0« 

110 

60).00 

603.OR 
603.22 
603.52 

6o*. n 

60*. )0 
605. 10 

60S.»R 
608.82 

61*.6» 

620.*» 
626.50 
»J2.J6 

1 )0 

62).as 

623.R* 
62*.0) 
62».J) 

62».R) 
625.5» 
626.1» 
62».7R 
b2t.lt 

635.6» 
6*1.55 
6*7.7J 
65).)3 

PRESSURE 
PS I * )0 5« 

)( MpE'IJTUHE 
in *u H« 

1*. )fl 
10.00 
50.00 

1 (» 0.0 !) 

200.00 

)00,00 
*00.00 
800.00 

1000.00 

,6 1? .6 )? 
.6)2 .6)2 
,61? .632 
.6)2 . » J? 

.632 .6)2 

.h32 .6)2 

.6 1? 32 

.632 .632 

.632 .6)2 

.6)2 .612 

..))2 .6)2 

.6 12 ,» 12 
,6)2 .6)2 

.6)2 .61? 

.6 )2 .6)? 
,6(2 .6)6 
. -i ,2 *6)2 
.63? ,h)2 

,6(.1 ,6V 

.6)2 .6)? 

.612 .6)2 

.6)2 .6 3? 

,6 ) ? .6)3 
,6 12 . 61? 
, 6 ), . 6 ) ) 
.6)2 »tip 
,6 J? .6)2 

2000.00 
3000.00 
«000.00 
5000.00 

.63* 

.63) 

.6 3* 

.6)1 

. 6 3* 
.6 ' 1 , 6 )6 

.6)? 
. 6 15 

6 12 

6)5 

0.010 OKTGEN O.RI0 MELluM 
E rIROPY,hTu?lb f 

10 50 

5.7320 5.773* 
5.6213 5.6630 
5.*765 5.518? 
5.1252 5.166» 

».R3R8 *.»816 
*.75*5 *,7R6) 
*.S8»I *.6110 
6.3838 *.*257 
*,0165 ».0586 

3.7272 3.8081 
3.533* 3.5762 
).»126 3.*556 
3.11*1 ).)611 

lEMPEHtTURE 

)0 RO 

6.81)9 5.»5?» 

6.7031 5.)*!» 
6.558) 5.5R70 
S.?07l 5.2*5) 

5.0218 5.0603 
*.8365 *.8)62 
».6513 ».6000 
«.*660 *.60«6 
».OORl *.1J»o 

J.H10* 3.M*R6 
J.6I72 3.6570 
).»R68 3.5362 
3.«023 l.««?l 

no no 

5.8»»» 5.R25« 

5.7 )»1 5.8150 
5.63*3 5.6702 
5.2831 5.3IR0 

5.097« 5.1338 
«.»126 «.9*86 
».7273 *,783» 
».5*21 *.5782 
».1)55 ».2116 

3.851« 3.923« 

3.69*8 3.7311 
3.5)37 3.6105 
3.»80? 3.516» 

0,0)0 IIK1ÙEN <l.«7u MEL loi 
Î6ERM»! C'INUUCUVITt.oTUpSEC h f 

( MUL T1 P) V T ftMuf ENlRT «ï .0000100) 

PRESSURE 
PS]* 

1 « . 70 

30.00 
50.00 

nc.oo 

TEMPERATURE 

JO r,0 70 »0 

2.10 2.16 ?.2* ?.2M ?.)* 

700.00 
100.00 
*00.00 
500.00 

looo.oo 

2000.00 
3000.00 
«000.00 
5000.00 

1 30 

?.«0 

0.030 OXYGEN O.»70 MELlUR 
CP.RTU/LB f 

0.010 IlKYGfN U.R70 MEL I ) » 
PRANOIL NUMBER 

30 50 

1.0*31 1.0*31 
1.0*32 1.0*3? 
1.0*3» 1.0*3* 
1.0*3» 1.0*30 

temperature 

70 »0 

1.0*32 1.0«JJ 
|.0*J3 l.u*J* 
1.0*35 1,0*35 
1.0*38 1.0*3» 

110 110 

1.0»)« 1.0*35 
1.0*36 1.0*36 
1.0*36 1.0*37 
i.o**n i.o**o 

PRESSURE 
P5IA 30 

1»,70 .6* 

30.00 
50.00 

100.00 

TETMPERAT JRt 

TO 90 I*» 1*® 

.6* .6« .6* .6» .6* 

l•0**6 
1.0*57 
1.0*6» 
1.0*76 
1.052« 

1.0«*» 
1.0*56 
1.0*63 
1.0*7? 
1.0516 

I.0**6 
1.0*53 
1.0*61 
I.0*6» 
1.()60) 

1.0**6 

1.0*62 
1.0*6» 
I.0*66 
1.0502 

1.0**6 

1.0*53 
1.0*59 
1.0*65 
1.0*96 

1,0**6 
1.0*51 
1.0*57 
1.0*63 
1.0*»? 

?O0.00 

)00.00 
»00.00 
600.00 

1000.00 

1.061 
1.072 
1.07* 

1.0*1 
1.067 
l. 06» 

I . 0 « 1 
1.065 
1. .65 

1.05» 
1.0«) 
1 .06 ) 

1.01» 
1.053 
I .063 

1.05) 
1.061 
1.061 

2050.00 
3000.00 
*000.00 
5000.00 



PRESSURE 
PSI» 

U.TO 
30.00 
SO.00 

100.00 

700.00 

300.00 
»00.00 
SOO.00 

1000.00 

7000.00 
3000.00 
»000.00 
sooo.oo 

PRESSURE 
PSI» 

14.T0 
30.00 
SO.00 

100.00 

700.00 
300.00 
»00.00 
SOO.00 

1000.00 

7000.00 
3000.00 
*000.00 
sooo.oo 

PRESSURE 
PSI» 

l*.TO 
30.00 
SO.00 

100.00 

700.00 
300.00 
*00.00 
soo.oo 
looo.oo 

7000.00 
3000.00 
*000.00 
sooo.oo 

« 

T-79 3 % 0,, 97 % He 

0.030 OXYGEN 0.970 HELIUM 
CP/co 

temperature 
TO 90 30 

1.657 
1.657 
1.657 
1.653 

l .65* 
1.656 
1.657 
1.658 
1.66S 

1.67 
1.66 

50 

1.65? 
1.65? 
1.65? 
1.653 

1.65» 

1.655 
I .656 
1 .667 
1 .663 

1.67 
1.68 

1.65? 
1.65? 
1.657 
1.653 

1.65* 

1.655 
1.656 
1.657 
1.66? 
1.67 
1.67 

1.667 
1.6S7 
1.65? 
1.653 

1.653 

1 .65* 
1 .655 
1.65» 
1 .661 

1 .67 
1.67 

110 

1.65? 
1.65? 
1.65? 
1.653 

1.653 
1.65* 
1.655 
1.666 
1.660 

l.»7 
1.67 

130 

1.661 
1.651 
1.651 
1.66? 
1.663 

1.65* 
1.665 
1.656 
1.6SR 

1.67 
1.67 

0.030 OXYGEN 0.970 HELIUM 
VISCOSITY.LB/E I SEC 

•multiply table entry by .00001001 

TEMPERATURE 
30 SO TO 90 

1.790 1.375 1.359 1.395 

110 

l.*?8 

130 

l.»63 

0.030 OXYGEN 0.970 HELIUM 
SONIC VELOCITY ET/SEC 

TEMPERATURE 
TO 90 30 

?G86 
7888 
7890 
7896 

790T 
7919 
7931 
79*7 
3000 

3110 
i??0 

50 

?9*.> 
?9*4 
?9*6 
?95? 

7963 
79 75 
?986 
7997 
3054 

3161 
1768 

799* 
3000 
3003 
1008 

3019 
1030 
30*1 
3057 
3107 

371? 
3316 

3064 
3056 
3058 
306« 

30 7» 
3086 
3096 
3106 
3160 

3?o? 
3 36. 

110 

3109 

3111 
3113 
3118 

3179 
3139 
31*9 
3160 
3?l? 

3317 
3*1? 

130 

316« 
3166 
3166 
3173 

3183 
3193 
3703 
3713 
376« 

3 36? 
3*60 



DENSITY 
1-5 % 0,, 98.5 % He 

.01« o»tgen 

depth 

FT 

0 
10 
20 
30 

*0 

SO 
00 
TO 
80 
90 

100 
110 
120 
130 
1*0 

ISO 
100 
1/0 
ISO 
190 

200 
210 
220 
230 
2*0 

250 
20o 
270 
280 
290 

300 
310 
320 
330 
3*0 

350 
300 
3/0 
380 
390 

*00 
* 18 
*20 
«30 
««0 

«SO 
*00 
»70 
*80 
*90 

9PESSURF 
PSI* iTm 

I«. 70 

19.U 
23.58 
28.03 
32.»7 

30.92 
»1.30 
»5.81 
50.25 
5*.70 

59.1* 
03.58 
08.03 
72.»7 
70.92 

8 1.30 
85.81 
90.25 
94,70 
99.14 

>03.58 
108.03 
112.47 
110.92 
121.30 

125.81 
130.25 
134.69 
139.14 
143.58 

1*8.03 
152.*7 
150.92 
101.30 
1 OS•81 

178.25 
17*.09 
179.14 
183.58 
188.03 

192.47 
190.92 
201.30 
205.81 
210.25 

214.09 
219.1» 
223.58 
228.03 
232.*/ 

500 
510 
520 
530 
5*0 

550 
500 
570 
580 
590 

600 
610 
620 
030 
640 

650 
600 
6 70 
080 
690 

700 
710 
720 
730 
7*0 

750 
7*0 
770 
780 
790 

230.92 
2*1.30 
2*5.80 
250.25 
254.09 

259.1* 
263.58 
268.03 
272.47 
270.92 

281.36 
285.80 
290.25 
294.69 
299.14 

303.58 
308.03 
312.47 
310.92 
321.36 

325.80 
330.25 
334.69 
339.14 
343.58 

348.03 
352.47 
356.91 
361.36 
305.80 

1.00 
1.30 
1.60 
1.91 
2.21 

2.SI 
2.81 
3.12 
3.42 
3.72 

».02 

*.33 
*.63 
*.93 
5.23 

5.5» 
5.84 
6.14 
0.44 
0.75 

7.05 
7.35 
7.05 
7.96 
8.20 

8.50 
8.86 
9.1’ 
».«7 
9.77 

10.07 
10.38 
10.08 
10.98 
11.28 

11.58 
11.89 
12.19 
12.49 
12.79 

13.10 
13.40 
13.70 
14.00 
14.31 

I*.01 
14.91 
15.21 
15.52 
15.82 

10.12 
10.42 
10.73 
17.03 
17.33 

17.03 
17.94 
18.24 
18.54 
18,84 

19.15 

19.45 
19.75 
20.05 
20.30 

20.00 
20.96 
21.26 
21.56 
21.87 

22. I 7 
22.47 
22.77 
23,08 
23.18 

23.68 
23.98 
24.29 
24.59 
24,89 

30 

.01230 

.01010 

.01983 

.02157 

.02730 

.03103 

.03470 

.03849 

.04222 

.04594 

.04967 

.05339 

.05712 

.06084 

.06456 

.06828 

.07200 

.07571 

.07943 

.08314 

.08686 

.09057 

.09428 

.09799 

.10170 

.10540 

.10911 

.11282 

.11652 

.12022 

.12392 

.12702 

.13132 

.13502 

.13872 

.14241 

.1*011 

.1*980 

.153*9 

.15718 

.10087 

.10*50 

.16825 

.17193 

.17502 

.17930 

.18299 

.18007 

.1903« 

.19*02 

*0 

.01212 

.01578 

.0194« 

.02310 

.02075 

.030*1 

.03*07 

.03772 

.0*137 

.0*503 

.0*868 

.05233 

.05598 

.0596? 

.06327 

50 

T-80 

DENSITT.LHS/CUHtC 7 I 

.985 HELIUM »VLHägE molECul*h «EIGHT 

IEHPEH4IU9E.7 
TO 80 90 

».»23 

.01188 

.0154? 

.01966 

.02264 

.02*21 

.029«? 

.01340 
•03098 
.04056 
.0*41« 

.0*772 

.05110 

.05488 

.058*6 

.0*261 

.00092 

.07056 

.07420 

.0778* 

.081*9 

.08513 

.08870 

.092*0 

.0900* 

.099*7 

.10331 

.10094 

.11057 

.11*20 

.11783 

.121*0 

.12509 

.12871 

.1321* 

.11596 

.13958 

.1*320 

.1*082 
•150** 
.15*00 

.15707 

.10129 

.10*90 

.10852 

.17213 

.1757* 

.17935 

.1829* 

.18057 

.19017 

.19770 

.20138 

.20500 

.20873 

.212*0 

.21007 

.2197* 

.22341 

.22708 

.23075 

.2344? 

.23808 

.2*17* 

.24541 

.2*907 

.25273 

.25039 

.26005 

.26371 

.26736 

.27101 

.27*66 

.27832 

.28197 

.2850? 

.28927 

.29292 

.29656 

.30021 

.30385 

.19378 

.19738 

.20099 

.20459 

.20819 

.21179 

.21539 

.21899 

.22258 

.22018 

.22977 

.23337 

.23090 

.2*055 

.24414 

.2*771 

.25132 

.25*90 

.25849 

.26207 

.20506 

.26924 

.27282 

.270*0 

.27998 

.28355 

.28713 

.29071 

.29*28 

.29785 

.061)41 

.009)6 

.07276 

.0767? 

.07989 

.083*« 

.08761 

.09069 

.09*16 

.0977? 

.10129 

.10466 

.108*1 

.11197 

.11563 

.11969 

.12264 

.12020 

.1297« 

.1331) 

.130*6 

.1*041 

.1*396 

.1*751 

.15166 

•15*40 
.15815 
.10149 
.10524 
.1*878 

.1721? 

. I 7586 

.179*6 

.18294 

.1804« 

•19061 
.19355 
.19/69 
■20061 
.204 I 4 

.2076« 

.211>! 

.21*7* 

.21826 

.22179 

.22511 

.22884 

.23214 

.23589 

.239*) 

60 

.01105 
•01517 
.01809 
.02221 

.02573 

.0292* 

.03276 
•03627 
.0397« 
.04336 

.04681 
•0503? 
.05381 
•05733 
.06684 

.06* 3« 

.0678« 

.07) )6 
•07*86 
.07836 

.0818(. 
•0853« 
•08886 
. 09? 36 
.09585 

.09935 

.16’8* 

.10631 
•10983 
.11332 

.11681 

.12030 
•12378 
.12727 
•13076 

•1342* 
.1177? 
.1*121 
•1*409 
.14817 

.151*5 
•15513 
•15801 
.10208 
<10550 

•10901 
.17251 
.1759« 
.179*5 
* 1«29? 

. I «019 
• 1«986 
.1933? 
• 19479 
.20026 

.203 7* 

.2071« 

.2166* 
• 2 I 4 I (I 
•21756 

.2210? 

.22*4« 
•22793 
•23139 
.23*89 

.01143 

•01488 
.0183* 

•02179 
.0252* 

.02869 

.0)214 
•01559 
•0390* 
.<'4246 

•0*593 
.0*937 
.05?«I 
.05626 
.05970 

• 0631 * 

.0465« 

.07001 

.07345 

.070*9 

.0*03? 

.08374 

.08719 
•0904? 
.09*05 

.09748 

.10091 
• 104 <4 
. 10770 
.11119 

•11401 
•11804 
•121*6 
•12488 
•12830 

.13172 

•13514 
•13850 
.14198 
.14539 

.1*881 
•15222 
.15501 
•1590* 
•162*0 

•10580 
.10928 
.17268 
• I 7009 
.17950 

• 18290 

.)8630 

.18971 
•1931 I 

■19651 

.19991 

.26311 

•20070 
•21016 
.21350 

.21089 
•22029 
•2236« 
•22707 
•210*4 

•01122 
.01461 
.01800 
.02139 
.02*77 

.02816 

.03155 

.03*93 
•03831 
.0.170 

.J.508 

.0.8*6 

.0518* 

.055?? 

.06859 

.0019( 

. 0053. 

.0087? 

.0/209 

.0/5*7 

.0 7884 

•08221 
.06558 
.08895 
•09232 

.09568 

.04905 

.102*1 
•10578 
•10914 

•11250 
•11580 
•11922 
•12258 
.12594 

•12930 
.13265 
.13001 
.13930 
.1*272 

•1*607 
•1*9*2 
.15277 
•15012 
.159*7 

.1028? 
•14016 
.l«95l 
.17285 
.17*20 

.01101 

.01*3* 

.01747 

.02160 

.02*12 

.02765 

.03697 

.0 1436 

.0376? 

.0*094 

.O**?* 

.0*/58 
■ 06696 
.06*21 
.05/43 

.04085 

•06416 
.047*7 
.07079 
.074)0 

. 07 7*1 

.0807? 

.08403 

.08734 

.09064 

.09194 

.097?5 

.10056 

.10386 

.10716 

.110*7 

.11377 

.11707 

.12036 

.12360 

.12096 

.13025 

.13355 

.13684 

.14014 

.14343 
•1*072 
•15001 
•15330 
.15059 

.15988 

.10310 

.100*5 

.1097) 

. I 7301 

ICO 

.01082 

.01*09 

.01735 

.0200? 

.02389 

.02715 

.030*2 

.01368 

.0304? 

.04021 

.0* 3* 7 

.0*673 

.0*999 

.05325 

.04650 

.0«9 76 

•04302 
.06627 
•0«953 
.07278 

.07603 

.07928 

.08253 

.08578 
. 0890 3 

, 69??H 
.09552 
.0987/ 
.10202 
.10520 

.10850 

.11174 

.11498 

.11823 

.12147 

.12*70 

.1279* 

.13118 

.13442 

.13705 

.1*088 

.14412 

.14735 

.15058 

.15381 

.1570* 

.10027 

.10350 

.10072 

.10995 

110 

.01003 

.01 184 

.01765 

.02026 

.02347 

.02608 

.02989 

.03169 

.03630 

.0 1950 

.04271 

.0*591 

.0*9)1 

.0523) 

.0555? 

.0CB 72 

.06)91 

.0661) 

.06811 

.07151 

.07*70 

.07790 

.08109 

.08*28 

.087*7 

.OO7.,7 
.09385 
.09704 
.10023 
.1034? 

•10601 
.10979 
.11298 
.11016 
.11935 

.12253 

.12571 

.12889 

.13207 

.13525 

.1384? 

.1*160 

.1**78 

.1*796 

.15113 

.15*30 

.157*8 

.10065 

.1038? 

.10099 

120 

.010*4 

.01160 

.01076 

.01991 

.02367 

.020?? 

.0?9 17 

.0324? 

.0 346 7 

.0 18a? 

.0*197 

.04512 

.0*8?? 

.051*I 

.05*46 

.05771 

.00085 
•00399 
.067)3 
.070?« 

.073«? 

.07040 

.07970 
• 08?«3 
.0859? 

.089)] 
.092?* 

.0953« 

.09851 

.1916* 

.10*78 

.10791 

.11164 

.11*17 

.11730 

.120*2 

.12)55 

.12068 
■12980 
.13293 

.13005 
• 13918 
.1*230 
.1*5*2 
.1*85* 

.15160 

.15*78 

.15790 

.1016? 

.10*)) 

.1795« 

■18288 
•18622 
.18946 
•19290 

•1962« 

.19957 

.20291 
•20025 
.20988 

•21291 

•2162* 
.21958 
.22290 
.??6?4 

.2*29? 

.2*044 

.2*996 

.?5J*o 

.25099 

.26040 

.26*6? 

.26/43 
.2716* 
.27*54 

.2 7866 

.28147 

.28860 

.2884« 

.2926« 

.23H36 

.24174 
•?*42| 
•?4M66 
•?5?IU 

•25554 
.259()1, 
.26244 
•26589 
.26933 

• ? 7?7** 

.2762? 

.27906 

.2« 31 /i 

.28655 

.21)85 

.23724 

.2*063 
•24*01 
.24 7*0 

.2507« 

.25*1« 
•25/54 
.26091 
.26*3? 

.26769 

.27107 

.27**5 

• 2 7 7« 3 
.28126 

•22986 

.23289 
•23622 
• 2.1985 
•2*287 

•2*619 

.2*951 

..-4283 

•25616 
.289*7 

.26279 

.26611 
•269*3 
.2/27» 
.2/606 

. 1 7630 

.17958 

.18286 

.18614 

.1894? 

.19270 

•19«9? 
.199?« 
.20253 
.20580 

.20908 

.21235 

.21562 
•21889 
.22216 

.225*1 

.22870 

.23197 

.23523 

.23850 

.2*176 

.2*502 

.2*«29 

.25145 
•254HI 

.25807 

.26133 

.20459 

.20784 

.27110 

.17318 

.17040 

.17902 

.18285 

.’«600 

.18929 

.19251 

.19573 

.19894 

.202)6 

.20538 

.20859 

.21181 

.21502 

.21823 

.22144 

.22466 

.22/86 

.2310/ 

.23*28 

.23/49 

.24070 

.2*390 

.2*711 

.25031 

.25351 

.25672 

.25992 

.26312 

.26632 

.17016 

.17333 

.17050 

.17966 

.18281 

.18599 

.189)6 

.192)? 

.195*9 

. I486* 

.20181 

.20*9/ 

.2081) 

.21129 

.21444 

.21760 

.22075 

.22391 

.22706 

.2 3021 

•23337 

.23652 

.23967 

.2*282 

.2*597 

.2*912 

.25220 

.255»I 

.25856 

.20170 

. 10725 

.170)0 

.173*7 

. I 7049 

.17970 

.18?«) 
• 1859? 
.18903 
.I9?|* 
. I 95?5 

.198)6 

.201*6 

.20*57 

.20767 

.2107« 

.213«« 

.2169« 
•22009 
.223)9 
.22029 

.22939 

.23?*« 

.2355« 
•2386« 
.2*177 

•?**«7 

.2*790 
•25100 
•25*15 
.257?* 

130 

.010?? 

.01337 

.01047 

.01957 

.0??0? 

• 0?5 / 7 

• 0?8b 7 
.0319/ 
.03507 
.038)? 

.0*126 

.04436 

.047*5 

.05054 

.0536* 

.056/1 

.0548? 

.06?4I 

.066 0 0 
• 06909 

.0/?l8 

.07526 

.07835 

.081*3 

.08*52 

.08760 

.09068 

.093/7 

.09685 

.0999] 

.1030) 

.10609 

.10917 
-1I22* 
.11532 

.11839 

.121*7 

.1245* 

.12762 

.)3069 

.13)76 

.13683 

.13990 

.1*297 

.1*604 

.1*911 

.15217 

.15524 

.15831 

.16137 

• 1644] 

.16750 

.17056 

.1736? 

.17668 

.179/4 

.18280 

.18586 

.18891 
-19197 

.19403 

.19X0« 

.2011) 

.20*19 

.20724 

.21029 

.21334 

.21639 

.21944 

.222*9 

.22554 

.22859 

.23163 

.23*68 

.2377? 

.24077 

.24381 

.2*685 

.2*989 

.25293 



depth 
FT 

000 
010 
020 
030 
040 

0SO 
BOO 
070 
880 
0VO 

900 
910 
920 
930 
940 

9*>0 
960 
970 
980 
990 

I 000 
1 OSO 
1 100 
1 ISO 
1200 

12S0 
1 300 
1350 
UOO 
1950 

IS 00 

PRESSURE 
RSI* ATM 

370.25 25.19 
374.69 25.50 
379.14 25.00 
303.50 26.10 
300.01 26.40 

392.47 26.71 
396.91 27.01 
401.36 27,31 
405.00 27.61 
410.25 27.9? 

414.69 20.2? 
419.14 28.52 
423.50 20.82 
420.03 29.13 
432. a 7 29.4 3 

4 6.91 29.73 
41.36 30.03 

♦4*,80 30.33 
450.25 30.64 
464.69 30.94 

459.14 11.24 
4^1,36 32.75 
503.‘'S 34.27 
525.00 35.78 
540.0? 37.29 

570.25 38.80 
592.47 40.31 
614.69 4 1 ,S 3 
636.91 43.34 
659.13 44.06 

601.36 46.36 

.016 OXYGEN 

T-81 
ocfcsitv «IBs/cubic ft 

.905 HELIUM AYtRAGf MOLlLULAW "EIGHT 

TEMPlHA T uRE «F 
50 60 70 »0 90 30 

•30749 
•31114 
.31478 
•31842 
.32205 

.32569 

.32933 

.33296 

.33660 

.34023 

.34306 

.34749 

.35111 

.35474 

.35837 

,3620U 
.36562 
.36925 
.37287 
.17649 

.38011 

.39820 

.41625 

.43428 

.46227 

.47025 

.48818 

.*0610 

.52398 

.54185 

.55967 

40 

.30143 

.30500 
•30857 
.31213 
.31570 

.31927 
•32203 
.32640 
.32996 
.33352 

.31700 

.34064 

.34420 

.34776 

.3613? 

.35407 

.35043 

.36198 

.36553 

.36906 

.37263 

.39037 

.40807 

.42675 
•44340 

.46104 

.47863 

.49620 

.61375 

.53126 

.54075 

.29560 

.29910 
•30260 
.30610 
.30960 

.31309 

.316*9 

.32009 

.32369 

.32708 

.33067 
• 33406 
.33756 
•34104 

.34453 

. 340m 

.35161 
• 35500 
.36840 
.36196 

.16544 
•3ö2m4 
.4002? 
.41756 
.43400 

.46210 

.46945 

.48666 

.50390 

.52109 

.53026 

.28998 

.2934? 
•29685 
.30029 
.3037? 

.30716 

.31059 

.3140? 

.31745 

.3PO80 

• 3?4 30 
. 3277(. 
•33116 
.31450 
.33000 

•34143 
. 34405 
•34027 
.36169 
• 3561 ? 

.35051 

.37560 

.39266 

.40966 

.42668 

.44166 

.46060 
• 4 7 75? 
•49443 
.511 JO 

.52016 

•28459 
.20795 
.2913? 
•29470 
.29007 

•30144 
•30401 
.30017 
•31155 
.31491 

• 310?7 
•3216« 
•3?500 
.32037 
•31173 

.33500 

.33845 

.34100 
•34516 
.3485? 

. J6187 

.36863 

.30537 
•40209 
•4(870 

.43545 

.45209 

.46871 

.40531 
•50180 

•51843 

.27937 

.28269 
•26600 
.26931 
.2926? 

• *9593 
.29924 
.30255 
.30585 
.JU916 

. 31246 

.31577 

.31907 

.32237 

.32567 

.32890 

.33227 

. J3567 

.31607 

. 3421 f 

.3(.5-.6 

.36193 
•37016 
.394/7 
.41117 

.42753 

.4^38¾ 

.46021 

.47651 

.49279 

•50904 

.27436 

.27761 

.28087 
•20411 
.28737 

.2906? 

.29387 

.2971? 
•30036 
.30361 

•30686 
•31010 
.31315 
.31659 
•31904 

.32107 

.3261? 

.32956 

.33200 

.33604 

.33927 

. 35544 

.37160 

.30773 

.40303 

.4199? 

.43598 

.4520? 

.46803 

.46403 

.50000 

1. 5 % 02, 
*.«3 

iog no 

.26051 .26».* 
•27271 .26790 
.27591 .27113 
.27911 .27*27 
.29230 .277*1 

.29550 .29055 

.29960 .28369 

.29188 .2869} 

.29507 .28997 

.29(127 .293 10 

.301*6 .2062* 

.30.6» .20937 

.30783 .30251 

.31102 .3056» 

.31*20 .30«77 

.31730 .31100 

.32056 .31503 

.32376 .31916 

.3260* ,32120 

.33013 .32**1 

.33331 .3275» 

.3*020 .J*1!? 

.36507 .36977 

.36002 .37*36 

.30675 .3909? 

.*1255 .*05*6 

.*293* .*2097 

.»»»11 .*36*7 

.*5985 .*5195 

.*7557 .*67*0 

.*912» .*828* 

DENSITY 
98.5 % He 

120 1.10 

.26014 .25597 
•2634? .25901 
•26651 .26205 
.26960 .26509 
.2726* .26812 

.27577 .27116 

.27806 .27420 

.20195 .27723 

.28503 .28026 

.28012 ,20330 

.29120 .20633 

.29428 .20936 

.29716 .29239 

.30044 .29542 

.3016? .29045 

,30660 .30140 
.30960 .30450 
.31276 .30753 
.31503 .31056 
.31091 .31350 

•32190 .11661 
• 33 7 j4 .33171 
•35269 .34680 
.36000 .36107 
.30311 .37692 

.39069 .39196 
•41305 .40697 
•42910 .42196 
•44431 .43693 
.4596? .45190 

•47470 .46683 

500 34.02 
600 40,03 
TOO 4 ?,63 
800 *4.44 
900 61.24 

• 4 1 J34 
.49426 
.57462 
•65441 
.73365 

.40522 

.40459 

.56341 

.64169 

.71946 

.397*? 

.475?0 

.55263 

.62947 

.70580 

.30991 

.46634 

.54220 

.61770 

.69265 

.38269 

.45772 
•53228 
•60637 
.67999 

.37571 
•4494? 
•52266 
.59545 
.66770 

•36900 
•4414? 
.51339 
.58491 
•65600 

.36252 

.43369 

.50442 

.57474 
•64464 

.35626 

.42623 

.49578 
•56493 
•63366 

.350?? 

.41902 

.48743 
•55544 
•62305 

•34438 
.41206 
.47935 
•54625 
•61279 

1000 68.05 
1100 74.05 
1200 «1.65 
1300 00,46 
1000 95.26 

.01237 

.09054 

.96817 
1.04528 
1.12188 

.79669 

.87342 

.94963 
1.02536 
1.10050 

.78161 

.85695 

.93179 
1.00616 
1.00005 

.7671? 
•04110 
• 9U6? 
•9076« 

1.06027 

.75315 

.02504 

.89806 

.96986 
1.04122 

.7 3966 
•81111 
.88210 
•95268 

1.02265 

.72666 

.79690 
•66671 
.93610 

1.00509 

.71412 .70199 

.78310 .76994 

.85185 .83746 

.92009 .90464 

.90795 .97141 

•690?6 .67094 
.75711 .74473 
.82356 .81016 
•88969 .67522 
•95540 .93991 

1500 102.07 
1600 108.87 
WOO 115.68 
1000 122.48 
1900 129.29 

1.1960 
1.2736 
1.3487 
1.4233 
1.4975 

1.1753 
1.2496 
1 .3233 
1.3967 
1.4695 

1.1535 
l.2264 
1.29»9 
1.3709 
1.44?6 

1.1324 
1.204) 
1.2754 
1.346? 
1.4166 

1.1121 
1.1826 
1.2527 
1.3223 
1.3915 

1.0926 
1.1619 
1 .2308 
1.2993 
1.J673 

1.0737 
1.1418 
1.2096 
1.2770 
1*3441 

1.0554 
1.1225 
1.1892 
1.2555 
1.3215 

1.0378 
1.1038 
1.1695 
1.2348 
1.2997 

1.0208 
1.0058 
1.1504 
1.2147 
1.2706 

1.0043 
1.0683 
1.1319 
1.1952 
1.2502 

2000 116.09 
2100 142.90 
2200 149,70 
¿300 156.51 
2400 163.11 

1.5711 
1.6443 
1.7171 
1.7893 
1.8611 

1.5419 
1.6130 
1.6853 
1.7564 
1.8270 

1.5117 
1.5044 
1.6547 
1.7246 
1.7940 

1.4065 
1.5561 
1.6?5? 
1.6940 
1.7623 

1.4603 
1.5288 
1.5968 
1.6644 
1.7316 

1 .*350 
1.5024 
1.5693 
1.H359 
1.7020 

1.4107 
1.4769 
1.5428 
1.608? 
1.6734 

1.3870 
1.4523 
l.51T1 
1.50'T 
1.6450 

1.364? 
1.4205 
l.*9?3 
1.^559 
1.6190 

1.34?? 
1.4055 
1.4603 
1.5309 
1.593? 

1.3208 
1.3031 
1.4451 
1.5068 
1.5661 

2500 170.11 
2600 176.9? 
¿700 103,72 
¿800 190.53 
2900 197,33 

1.9325 1.8971 
2.0034 1.9669 
2.0740 2.036? 
2.1441 2.105? 
2.213H 2.1737 

1.0610 1.0302 
1.93)7 1.8977 
1.9990 1.964« 
¿.0677 2.0315 
2.135) ¿.09/9 

1.7964 1.7678 
1.8649 1.0332 
1.9310 1.09H3 
1•996« 1.9629 
2.0620 2.02/1 

1.738? 1.7096 
1.8026 1.7730 
1.0667 1.0361 
1.9104 1.0989 
1.9937 1.961J 

1.6818 1.6561 
1.7444 1 .7U7 
1.0065 1.7779 
1.8604 1.6309 
1.9300 1.8995 

1.6291 
1.6098 
1.7503 
1.0103 
1 .0701 

1000 204,14 
3100 210,94 
3200 217,75 
3100 ??4,65 
3400 ?3l.3o 

2.?0?9 
2.15IM 
2.4202 
2.4002 
2.5550 

2.2410 
2.3095 
2.3769 
2.4430 
2.5104 

2.¿02? 
2.2690 
2.33s) 
2.4010 
2.404*; 

2.1619 
2.2295 
2.294H 
2.3697 
¿.4?4< 

2.1270 
2.1916 
2.2550 
2.3197 
¿.3H31 

2.0913 
2.1550 
2.21M2 
2.2812 
2. J4JH 

2.0567 
2.1195 
2.1010 
2.2439 
2.3055 

2.023-* 
2.0052 
2. I4i,b 
2.207« 
2.2607 

1.99)1 
2.0521 
2.1 126 
?.1T?9 
2.2129 

1.9599 
2.0199 
2.0796 
2.1191 
2.192? 

1.9296 
1.9000 
2.04 n 
?. 1061 
2.1645 

3500 210.16 
1600 244,96 
3700 261.77 
3000 258.57 
3900 265.30 

2.623) 
2.6099 
2.7564 
2.0226 
2.008^ 

2.6765 
2.6423 
?.7078 
2.7720 
2.0376 

2.53)7 
2.5944 
2.66)0 
2.7260 
?.700fi 

2.4001 
2.552/' 
2.6156 
2.6700 
2.74)4 

2.4465 
2.5094 
2.5719 
2.634) 
2.6960 

¿•4060 
2 . (.600 
2.5297 
2.59)0 
¿•6520 

2.3670 
2.4200 
2.4000 
2.549? 
2.6093 

2.3291 
2.3093 
2.4492 
2.5000 
2.5601 

2.2925 
2.1619 
2.4)09 
2.4697 
?.5?«1 

2.2549 
2.3)66 
2.3730 
2.43)6 
2.4094 

2.2226 
2.2003 
2.337« 
2.395) 
2.4519 

4000 272,10 
4100 270,99 
4200 205,79 
4100 292,60 
4400 299.40 

2.9536 
3.0105 
3.0031 
3.1474 
3.2113 

2.9019 
2.9659 
1.0296 
1.0929 
1.1559 

¿•05?) 
2.9)62 
2.9779 
1.0401 
3. 10/>1 

2.004) 
£ . 0662 
2.9?0(i 
2.9094 
3,0600 

2.7575 
2.0107 
2.0790 
2.9401 
3.0007 

2.7)26 
? . 7 7 JI 
¿ .0331 
2.6929 
2.9522 

2.669? 
2.7207 
2.7880 
2.0460 
2.9066 

2.6271 
2.6050 
2• 74 4 ¿ 
2.0023 
2.0602 

2.5064 
2.644^ 
2. 70)9 
2.7693 
2.0)6? 

e iS**h'I ?• 6Ü«5 
? • 6Ü4O 2.5650 
2.6609 2.62)) 
2.717« ?.6769 
? • 7 7 ï s ? . 7.126 

4500 106.21 

4600 113,01 
4700 1)9,0) 

4000 126,6? 
4900 113.4? 

3.2749 i, ? 106 

3.3381 1.2B0R 
3.4010 1.1427 
1.4H15 1.4044 
1.6?57 1.4667 

3.1640 
1.2266 
3.2066 
1.34 71 
3.4070 

3.111* 
3.1719 
3.212? 
3.2021 
3.16t 7 

3.060« 
3.1203 
3.1797 
3.2380 
3.2976 

3.0114 
3 • O 7 O i 
3.I?H9 
3.1871 
3.2451 

2.9619 
3.0219 
3.0797 
1.137? 
3.1944 

2.91 70 
2.9 75o 
3.0120 
3.008 7 
3.1453 

? • H 7 * O 
2.9296 
2.9069 
1.0419 
3.0976 

é.«?90 
? .6H-.6 
f ,94 ' ? 
?• /9^4 
3.06)4 

?./0 7« 
?.04í-9 
2.09/7 
2.9623 
1.0067 

sonn 340.23 1.6876 3.626/ 1*4670 i.4)10 3.1560 J.J029 3.2514 3.2014 3.163? 3.10«3 3*0600 



SP. 
1.5 

D/PTH 

FT 

O 

10 
20 
30 
40 

50 
60 
TO 
60 
90 

100 
no 
120 
130 
140 

150 

160 
I TO 
1 BO 
190 

200 
210 
220 
¿30 
240 

250 
260 
2T0 
260 
290 

300 
310 
320 
330 
340 

350 

360 
370 
380 
390 

400 

4 10 
420 
430 
440 

450 

460 
470 
480 

490 

500 

510 
520 
530 

540 

550 
560 
570 
580 
590 

600 

610 
620 
630 
640 

650 

660 
670 
680 
690 

700 
710 
72n 
730 
740 

750 

760 
770 
780 
790 

VOL 
% 02, 98.5 % He 

T-82 

.015 oxygen 

8PECIF1C VOLUME.CUMlC M/IM 

• W85 HELIUM AVERAGE *OutUJl4* «t 1 Or T 

PPCSSURf 
PSI A AÎM 

14.70 

19.14 
23.58 
28.03 
32.47 

36.92 

41.36 
45.81 

50.25 
54.70 

59.1A 

43.68 
68.03 
72.*7 

/6.92 

61.36 
66.81 
90.26 
94.70 
99.14 

10).SA 
1U6 « 0 ) 
112.47 
116.92 
121.36 

125.81 
130.25 
134.69 
139.14 
143.68 

148.03 
152.47 
166.92 
161.36 
165.81 

170.25 
174.69 
179.14 
181.58 
188.03 

192.47 

196.9? 
201.36 
205.81 
210.26 

214.69 
219.14 
223.68 
228.03 
232.47 

236.9? 

241.36 
245.80 
250.25 
254.69 

259.14 

263.58 
268.03 
272.47 
276.9? 

281.36 

285.80 
290.25 
294.69 
299.14 

J0J.58 
3U8.03 
312.47 
316.9? 
321.36 

325.80 

330.26 
334.69 
339.14 
343.68 

J48.U3 
362.47 
356.91 
36).36 
365.80 

1.00 
1.30 
1.60 
I. 91 
2.21 

2.51 
2.81 

3.12 
3.42 

J. '2 
4.0? 
4.33 
4.63 
4.93 
5.23 

5.54 

5.84 
6.14 
6.44 
6.75 

7.05 
7.35 
7.65 
7.96 
6.26 

8.56 

8.86 
9.17 
9.47 
9.77 

10.07 
10. )8 
10.68 
10.98 
11.28 

11.58 
11.89 
12.19 
12.49 
12.79 

13.10 

13.40 
13.70 

14.00 
14.31 

14.61 
14.91 
15.21 
15.52 
15.82 

16.12 
16.42 
16,73 
17,03 
17.33 

17.61 

17.94 
18.?4 
18.54 
18.84 

19.15 

19.45 
19.75 
20.05 
20.36 

20.66 

20.96 
21.26 
21.56 
21.87 

22.17 
22.47 
22.77 
23.08 
23,38 

23.60 

23.98 
24.29 
24,59 
24.09 

30 

80.889 

62.117 
50.419 
42.431 
36.630 

32.226 
28.768 
25.981 
23.687 

21.765 

20.133 
16.729 
17.508 
16.437 

15.490 

14.646 

13.889 
13.200 
12.69Û 
12.027 

11.513 
11.041 
10.607 
10.205 
9.8331 

9,4872 
9,1649 
«.8639 

8.5821 
8.3100 

8.0695 

7.0355 
7.6140 
7,406? 
7.2080 

7.0219 

6.8443 
6.6756 
6.5150 
6.3620 

6,2161 
6.0767 
5.9437 
5.8162 
5.6942 

5.5772 

5.4549 
5.3571 
5.253b 

5.1540 

5.0501 
4.9658 
4.8767 
4.7909 

4.7080 

4.6281 

4.5500 
4,4760 
4.4037 
4.1337 

4.2659 

4.2002 
4.1366 
4.0749 
4,0150 

3,956b 

3.9003 
3.8454 
3.7921 
3.740J 

3.6899 

3,64 OH 
3.6930 
3.5465 
3,50! i 

3,4570 
3.4139 

3.3720 
3.3311 
3.2911 

40 

82.539 

63.304 
51.440 
41.297 
37.377 

32.003 
29.355 
26.511 
24.170 
22.209 

20.543 

19.110 
17.866 
16.772 
15.806 

14.944 

U.I72 
1Í.477 
12.846 

12.272 

11.747 

11.266 
10.822 
10.413 

10.0329 

9.6800 

9.3511 
9.0440 
8.7566 
0,4868 

8.2333 
7.9945 
7.7693 
7,5565 
7.3551 

7.1642 

6.9830 
6.8110 
6.6472 
6.4911 

6.3422 

6.2000 
6.0641 
5.9341 
6,0096 

5.690? 
5.5756 
6.4657 
5.3600 

5.2583 

6.1605 

6.0662 
4.9754 
4.8878 

4.8033 

4.7216 
4.6427 
4.5665 
4.4927 

4.4213 

4.3521 

4.2851 
4.2201 
4.1571 
4.0960 

4.0367 

J.9791 
3.9231 
3.8607 
3.8167 

1.7643 

1.71H? 

3.665* 
3.6180 
3.5717 

3,5267 

3.4827 
3.4399 

3.3981 
1.3574 

50 

04.191 

64.662 
62.477 
44.163 
18.125 

13.540 
29.940 
27.040 
24.662 
22.663 

20.961 
1 9.4g? 

10.221 
17,107 
16.121 

16.24J 

I 4•*65 
1J.7*6 
13.102 
12.517 

l1.*«? 
1 1.4-lii 
11.078 
1 0.620 

10.2329 

9.0729 
3.6377 
9.22¼) 
0.9308 
0.6667 

8.397? 
8.1b 17 
7.9240 
7.7069 
7.6016 

7.3060 
7.12)9 
6.9467 
6.7792 
6.6200 

6.460) 

6.3211 
6.1046 
6.06)9 
5.9249 

6.003? 
6.606? 
6.5/40 
5.4661 
6.3626 

5.2620 

6.1667 
5.0741 
4.984? 

4.8906 

4.8161 

4.7J47 
4.6569 
4.50 I 6 
4.5000 

4.4 )91 

4.3700 
4.3077 
4.2394 
4.1770 

4.1166 

4.0377 
* .00(17 
).9462 
1•H91 ? 

1.0J07 
),/0 76 
I.737« 
3.6894 
),64? ) 

1.5961 

1.55)6 
3.5o?0 
1.466? 
).4277 

60 

85.841 
65.919 
53.508 
*5.029 
38,87? 

U. 19/ 

10.52/ 
27.570 
25.1JS 
23.046 

21.16¼ 
19.87 ) 
18.67h 

l/.**l 
16,4 )6 

16.64«. 
! 4.7 )h 

14.01¼ 
13.15^ 
12.761 

12.216 
11.7)6 
11.26¼ 
10.H?6 

10.4326 

10.0666 
4.7?3 / 
9,404 4 
9.)051 
8.8?47 

0.66)) 
8.1)20 
B.078-. 
7.067) 

font «F 

70 80 90 

.449? 

.2604 

.0816 

.911 3 
,7490 

6.594? 

6.4462 
6.1049 

1697 
6.040? 

5.9161 
5.7964 
5.6826 
5.5726 

5,4670 

5.3651 
5.267) 
5.)727 
5.08)6 
4.99 )4 

4.9007 
4.8267 
4.7474 
4.6707 
4,6061 

4.5244 

4,4548 
4.107? 
4.121* 
4.2SH I 

4.I 96¼ 

4.116-. 
4,070'* 

3,4*66 

3.91Jl 
3.0610 
3.0)0) 
3.7604 
).7)29 

3.6659 

3.620 ) 
3.5757 
3.512 ) 
3.4099 

07,491 

0/.108 
54.534 
*5.094 
34.614 

34,05¼ 
31.114 
?rl , 1)99 

25.610 
23.540 

21,774 
2u,?S6 
I 0,4 14 
1/. /7* 
lb. '51 

1 5.0 )9 

1s.u? l 
14,28) 
1).616 
1 ).006 

1 c , *6)1 

l I . *<•() 
1 I .470 
11.035 

I 0.6)25 

1 0 • ? 6 8r' 

9.4098 
4.684 ) 
9.2/96 
8.9915 

8.7244 

0.4719 

0.2)30 
8.0076 

7.6477 7.7441 

54)6 

3496 
217? 
04 34 

6.8780 

6.720? 

6.5694 
6.4254 
6.?076 
6.)555 

6.0290 
5.9075 
5.7910 
5.6790 
5.5711 

5.4675 
5.3677 
5.2711 
5. 1706 
5.0009 

5.0023 
4.9187 
4.0379 
4.7596 
4.6839 

4.6107 

4.6) 96 
4.4707 
4.4039 
4.334) 

4.2/6) 

4.2)61 
4.)560 
4,0482 
4,0420 

3.4876 

J.934S 
3.0827 
3.0)24 
3.7033 

3.7) 66 
3.689) 
3.64 16 
3.5994 
3.556? 

«4.145 

68.454 
56.663 
46. /64 
40. 166 

>5,511 

H. /00 
.-6.624 

^6.101 
f 1 • 4 a j 

22,18¼ 

20.63 ’ 
14.24) 
18. HI 

1/,06/ 

16.1 1 / 

15.30) 
1¼.56? 
i 3.0 M 
I ).251 

12.66¼ 

It..04 
II - 666 
» 1.24? 

10.0)2¼ 

lu.-ol » 
1 0.0961 
4. /645 
4.4538 
4.1626 

6.8807 

6.6309 

0.387b 
0.1570 

/.4402 

/.7341 

7.5304 
/.3525 
7.1/56 
7.0069 

6.8462 

6.6925 
6.5458 
6.4053 
6.2709 

6.14)9 

6.0103 
5.0994 
5.7853 
5.6755 

5.5649 

5.4600 
5.3700 
5.2764 

5.1040 

5.0959 
5.0107 
4.4201 
4.0406 
4./7)6 

4,6967 

4.6244 
4.5542 
4.406 3 
4.420) 

4,366 1 

4.29 Jh 
4 ,2))4 
4.17*6 

4.1176 

4.0618 
4,0078 

3.955? 
3.9039 
J.054O 

3.0053 
3.7579 
3.7)15 
3.6665 
3.6224 

90.795 
69.721 

56,692 
47.626 
41.)13 

JO.164 
)2.24 7 
2^, 168 
26.6H* 
24.¼. / 

2? « ^ 96 

21.016 
14,6*8 

I 0, * *6 
! / . 18? 
16.'* <5 

14.'(VI 
14.127 
1 J ,49r 

12.410 

1 ? , 
1 1 .401 
I 1.460 

! 1 *012 ) 
1 0.6440 
I 0.2024 
9.9444 
4.6203 
9.3316 

9.0625 
8.7900 
6.5421 
6.3081 
8.0866 

7.8/66 
7.677? 
7.4878 
7.3076 
7.1358 

6.9721 
6.8157 
6.6663 
6.5232 
6.3061 

6.2549 

6.1288 
6.0079 
5.89)6 
5.7799 

5.672? 

5.561)5 
5.4606 
6.1722 
5.2793 

5.)094 

5.1027 
5.0)80 
4.91/5 
4.8690 

4.70?9 

4.709) 
4.6170 
4.6^-04 
4.601? 

4,4)69 
4.j??6 
4.1)10 
4.261? 
4•1929 

4.1161 

4.0012 
4.0276 
3.9764 

3.9245 

3.8749 

3.8266 
3.7794 

3.7116 
3.6807 

4.423 

100 

92.446 

70.990 
5 7.6 2 1 
48.4*1 
4 I.860 

)6.0<r6 
12.8/4 
29.60Ü 
27.06 7 
? 4 , H / 0 

r' J.(,U4 
?1 .-.00 
>0.004 
1 0 « / ri J 
I 7 . H*** 

I 6. / 3 » 
15, 

16.OH* 
14 <0 3 

1 1./4(, 

13.153 
! 2.11 J 
l ? • I 16 
1 U66H 

I 1.2 12? 

1 b.0 >6» 
10.4606 
10.1245 
9.0024 
5.5005 

9.2164 

6,9499 
0.6969 
8.4504 

8.2320 

8.0191 

7.8161 
7.6232 
7.4396 
7.2649 

7.0981 

6.9380 
6.7067 
6.6410 
6.6016 

6,3679 

6.2395 
6.1163 
5.9900 
5.0841 

5.7745 
5.669U 
6.5673 
5.4691 
5. )745 

5.20)0 

6.1946 
5.)091 
5.0266 
4.9465 

«.0690 
4, /94 J 
4. /21J 
4,050 » 
*.502J 

4.616» 

4,461? 
h . 1>*0h 
4,12/6 
-.,260) 

4,2106 

4 • 1646 
4. IOOu 
*.0468 
).9950 

).9445 
3.8963 
3,04 /4 
3.8006 
3.7549 

1 10 

94.098 
72.250 

50.649 
490 )66 
42.600 

3/.40) 
33.460 
10,218 
2/.6,9 
?S. )14 

2).-15 
? 1 • /8 ! 

20.16 I 
19.116 

)8.01 < 

I / . M i 

16. I61 
! . )50 
,*.619 
! 3,986 

I ).187 
1 ? .8 
! ? . < I? 
I 1.»66 

I 1.* >20 

l1.0>9s 

10.6649 
10. )046 
9.9/60 
9.669? 

9,300? 
9.1082 
8.06)1 
0.600/ 
8.3790 

8.1616 
7.9649 
7.7686 
7.6710 
7.3937 

7.2241 

7.0620 
6.9070 
6.7600 
6.6168 

6.4008 
6.350? 
6.2248 
6.104? 
5.9885 

5.8769 

5.7694 
5.6659 
5.5660 
5.4697 

6.1766 

6.2066 
i.1996 
6.1=-6 
5.014? 

4.9663 

4.0769 
4.8048 
4 . /12 9 
4 .6631 

4 . / 

4,5299 
•• .4ff j 
* ,4 0* 0 
4 , )4 )0 

4 ,?H6 1 

4,2200 
4.17?* 
4.1 1 0 ? 

4,0656 

4.014? 
1.94*1 

3.916? 
3.0476 
3.021? 

I?.* 

96.7*0 

7).624 
59.6/9 

‘0. V) 
4 3.344 

^8.1*0 
?*.ü,* 
■*0. /*/ 
?B,m? 

?‘. /- / 

r 1.826 

20./18 
19,4--0 
! 0 . > J0 

1 

I*.?)/* 

13.6 - 
13.0*, 
1r.5* * 
12.0V 

1 1.6 i I 7 

I 1.2223 
ir.8411 

G .48* / 

IC.15] I 
9.83m? 

9.54*1 

9.26/1 
9.0060 
8,7689 
P.5244 

P•3040 
P.0910 

7.8940 
7 . 7019 
7.5220 

7.3500 
7.18«) 
7.0274 
6.8767 
6.732? 

6.59 )7 

6.4608 
6.333? 
6.2)06 
6.0927 

5.979) 
e .0690 
‘.7646 
*.6629 

5.5640 

= .4 70) 

=.3786 
5.290) 
5 .20*« 
6 . 1 ? 16 

6.0411 

*.96 (7 
* .8084 
4 .6 I t 1 
*./**) 

* . 6 / *• S 

*.60« 
,,64- 
* ,400« 
4.41 )1 

4 , ./ u. 9 4 
* . 10 I 4 
* , ?4 <4 Q 
4 , )0-,0 

4 . I )* 1 

4.00 )0 

*.0 »’P 
3.90 M 
1.93*7 
■» .8074 

130 

97,400 
7-..7^1 
60./07 
6) .088 
44.)u? 

It). /9/ 

34.63 » 
3» .?/? 
28.^1¼ 

?8 . f U1 

22.=4- 
? I . Ü / * 
19. /-U 

1 8 . - * ) 

I / . * .' / 

16./1/ 
I ^ , w -, s 

15,1**? 
1 4 ., /(. 

13.056 
1 1,28/ 
)2./44 
1. .28(1 

11.83)8 

11.4161 
I 1.0?/? 
10,66*8 

I 0.3256 
10.00 /2 

9.7080 

9.426? 
9.1604 
0.9093 
8.6716 

0.4463 

0.?326 
0.0293 
7,8360 
7.6517 

7.4 /60 

7.3083 
7.1479 
6.9944 
6.0475 

6.7066 
6.57U 
6.4416 
6.3169 
6.1970 

6.0816 
6.9/03 
5.8631 
6.759/ 

5.6600 

6.6b )6 

6.4 /05 
5. )80 = 
*.2934 
6,209J 

6.1276 
J. 04 8* 
4.97(8 
4.89 /* 

. 05 ) 

* , ' 1 / « 
* . 6. ? . 

--.66 7- 

4 . 1 16 
4.)/47 
*,317? 
4.281? 
4.2066 

4.1614 
4,10J6 
4.05 I 0 
4.001 / 
1.94J6 



PfiESSUHF 
MSI* *TM 

depth 
n 

800 

810 
820 

810 
«40 

HSO 
flêo 
8 TO 
PHO 
HPO 

«ÍOO 
910 
920 
^ JO 
940 

980 

940 
9 70 
9P 
99’ 

I 000 
loSo 
1100 
1 180 
1200 

1?S0 
1 300 
1 380 
1*00 
1*80 

1800 

3T0.2S 
374.49 
379.14 
383.88 
1H8.01 

192.47 

396.91 
401.36 
4OS.80 
4 I 0.,’S 

414.69 

419.14 
423.88 
428.0 » 
432.47 

4 46,91 

44 1.4* 
4*6,80 
• So ,í S 
4 S *,*9 

489. I 4 

•»H i . 14 
■>0 I.SH 
828,HO 

648,02 

S7Ü.2S 

692.*7 
614.69 
634.91 
489.13 

6MI.46 

25.19 

25.50 
25.80 
26.10 
26.40 

24.71 

27,01 
27.11 
27.61 
27.92 

2«.22 
28.52 
2M.62 
29.13 
29.43 

29.71 

30.0 3 
30.31 
»0,6* 

>0,94 

it .24 

<2.75 
14.2 7 
3S. 78 
37.29 

48.Mv 

*0.11 
4 1.83 
4 3. 3 4 
44.85 

46.16 

T-83 
SPECIFIC VOLUME «CUHIC FT/LO 

.015 OHYOtN .985 HELIUM AVERAGE MUlECULAM «LIGHT 

TEHPEMATJRE *F 
70 «0 30 

3.2521 
1.21*0 

3.1T6B 
1.1605 
3.1051 

3.0704 

3,0365 
3.0034 
2.9709 
2.9392 

2.90H1 
2.8777 
2.8481 
2.8189 
2,7904 

2.7624 

2. ' J 8 0 
2.7082 
2,6819 
2.6861 

2,630« 
2.8113 
? , 4 02*» 
2, 302 7 

2.211 1 

2,1268 
2.04H» 
1,975* 
1.9088 
1.8458 

I . 7866 

40 

3.3176 
3.2787 

3.2406 
3.2037 
3.1675 

3.1322 

3.0976 
3.0637 
4.0307 

2,9983 

2,9666 
2.9386 
?. 90S 3 
2.8758 
2.8464 

2.8179 

2.7900 
2.7626 
2,7387 
2.7094 

2.6836 
¿.*617 

2.*805 
2. J48M 
2.2853 

2.1690 

2.0893 
2.0153 
1 .9468 
1.8823 

!.822 i 

50 

3.3830 

3.3434 

3.3047 
3.266« 
3.2300 

3.191« 

3.1887 
3.1241 
3.0904 
3.0873 

3.0281 

2.9934 
2.9625 
2.9)22 
2.90?* 

2.6733 

2.6440 

2.»169 
2.7696 
2.7628 

2.7364 

2.6120 
2,4986 

2.394« 
2.799* 

2.2118 

2.1 io? 
2.08..7 

1.96*8 
1.9190 

1 .»878 

60 

3.44BS 

3.4081 
3.3687 

3.3301 
3.2925 

3.2557 
3.2197 

3.1845 
3.1801 
3.116s 

3.08)8 
3.081? 
3.0197 
¿,988s 
7.9888 

2.9?»« 

2.899» 
2.8714 
¿.84 34 
2.8160 

2,789? 
2,662- 
2,846 7 
2.4409 
2.3437 

2,7840 

2.1711 
2.0941 

2.0228 
1.9888 

1.89)4 

3.5139 

3.4728 
3.4376 
3.3933 

3.3550 

3.3174 

3.280» 
3.2449 
3.2098 
3.1755 

3.1420 

3.1091 
3.0769 
3.0454 
3.0145 

2.9H43 

2.9547 
2.9257 
¿.8972 
2.8693 

2.8419 

2.7127 
2.5949 

2.4870 
2.387« 

2.2965 

2.2119 
2.1335 
2.0606 
1.9925 

1.9289 

J,5 795 

3.5375 
J.4965 
3.4565 
3.4174 

3.379? 
3.341H 

3.3053 
),2 696 
3.2 346 

3,2004 

J.1669 

3.1341 
3.1020 
3.0706 

3,0397 

3.0096 
2.9800 
2.9510 
2.9??6 

2.694 7 

2.7630 
2.6*30 
2.53)1 
2.4321 

2.3390 

2.252» 
2•17¿9 
2.0966 
2.0293 

1 .9645 

90 

3.6*48 

3.602? 
3.5604 
3.5197 
3.4798 

3.4409 

3.4079 
3.3656 
).3293 
3.2936 

3.7889 

3.7747 

3.1913 
3.1886 
3.1766 

3,0953 
3.0645 
3.0343 
3.0049 

2.9759 

2.9475 
2.8134 
2.6911 
2.5791 

2.4763 

7.3»14 
2.7937 

7.2123 
2.1366 
2.0660 

2.0000 

SP. VOL. 
1.5 % 0J# 98.5 % He 

4.423 

100 

3.7104 

3.6669 

3.6243 
3.5828 
3.5423 

3.5027 
3.-639 

3.4261 
J.3890 
J.3527 

3. )112 
3.2825 
3.2485 
3.2 lc- 2 
J•l»2 7 

3.150/ 

3.119* 
3.0887 
3,.)887 

3.0291 

3.00QC 
2.8637 
2.7192 
2.6252 
2.S2C5 

2.4239 

7.*346 
2.2517 
2.1746 
2.1027 

2.0355 

110 

3.7788 

3.7315 
3.6882 
3.6460 
3.6048 

3.5644 

3.5750 
3.4064 
3.4406 

3.4118 

3.)787 

3.3403 
3.3057 
3•?7 1 8 
3,2)87 

3.2062 
3.1743 
3.1430 
3.1124 
3.0875 

3.0530 

2.91*0 
2.7873 
2.6712 
2.5647 

2,4664 
2.3754 
2.2911 
2.2126 
2.1395 

2.0711 

120 

3.841? 

3.796? 
3.752? 
3.709? 

3.667? 

3.6767 
3.5860 
3,54*8 
3.5084 

3.4700 

3.4341 
3.398! 
3,3630 

3.3285 
3.29*7 

1.2616 

3.229? 
3.19*4 
3.166? 
3.13*7 

3.10*7 

2.9644 
2,6354 
2.7174 
2.60B9 

c .50*8 

2.4163 
2.3305 
2.2507 
2.176? 

2.1066 

130 

3.9067 

3.8606 
3.0161 
3.7723 

3.7296 

3.6879 

3.6470 
3.6071 

3.56»! 
3.5299 

3.4925 

3.4559 

3.4201 
).3880 
).350 J 

3.3170 

3,2840 
3.2517 
3.2200 
3.1090 

3.1585 
3.0146 
2.0835 
2.7634 
2.6531 

2.5513 

2.4572 
2.3699 
2.2087 
2.212« 

2.1421 

800 
600 
700 
800 
900 

1000 
1100 
1200 
I 300 
1400 

1500 
1600 
17C0 
1800 
1900 

20CO 
2100 
2200 
2300 
2400 

2500 

2600 
2700 
2800 
2900 

3000 
3100 
3200 
3300 
3400 

3S00 
36 on 
)700 

3800 
3900 

4000 

4100 
4200 
4 300 
4400 

45)0 
4600 
4 700 
4 8 0 H 

4900 

34.02 
40.83 
47.63 
54,44 
61.24 

68.05 

74.05 
01.65 
08,46 
«5.26 

102.07 

108.87 
115.6« 
122.48 
129.29 

136.09 

142.90 
149.70 
156.51 
163.31 

170.11 
176.9? 
183.72 
190.53 
197.33 

204.14 
210.94 
217.75 
224.58 
231.36 

218.16 

744.96 
251.77 
758,57 

765.38 

772.18 

276,99 
705.79 

292.60 
799.40 

306.21 

113.01 
119.81 
176.62 
113.4? 

5000 )40,2) 

2.4193 

2.0232 
1.7403 
1 .8281 
1.3630 

1.2310 

1.1229 
1.0329 
.9566« 
.09136 

.83472 

.70516 

.74147 

.70260 

.6677» 

.6364» 
•60H16 
.58239 
•5508» 
.53731 

.51746 

.-,9914 
•48215 
,46640 
.45172 

.43803 

.42521 

.41319 

.40109 

.39126 

.30122 

.37176 

. 162 7-- 
• IS*?^ 

.3462 ) 

.13057 

.3)12' 

..)74 35 

.31772 

.311*1 

.3053» 

.79957 

.2940) 

.2«h7 j 

.28364 

,27075 

7.4670 
2.0636 
1.7749 
1.5504 
1.38°9 

1.255? 
1.1449 
1.0530 
,97527 
•90061 

.85084 

.00028 

.75568 

.71599 

.60052 

.64056 

.61964 

.59336 
,56936 

.54735 

.52711 

.50841 

.49111 

.4750? 
•46004 

,44607 
.43299 

.42071 

.40920 

.398)4 

.3801? 

. 37845 

.36911 

.36064 

.35241 

.34460 

. )3717 

.31008 

.323)2 

.31687 

.31070 

.304H1 

.29916 

.29374 
,28855 

.28356 

2.516? 
2.1040 
1.0095 
1.5806 
1 .4160 

1.2794 
1.1669 
1.073? 
,993*9 

.92500 

.86696 

.815)7 

.76909 

.7294? 

.69372 

.66063 

.6)115 

.60415 

.5798* 

.5574? 

.53676 

.51768 

.5000? 

.4836? 

.46816 

.)54()9 

.44076 

.42674 

.41650 

.40543 

.39500 

.18514 

.37500 

. 3669 7 

. 35850 

.3506? 

. )4 3 n 1 
• 336«1 
• 3?lt9? 
.322 34 

.ilbOh 

.Hum 

. )04?M 

.29H75 

.79 K* 

.?»tn / 

2.5647 
2.1444 
1.8441 
1.6109 
1.4437 

1.3036 

1.100« 
1.093) 

1.01747 
.94316 

•08309 

•8305o 
.78410 
.74205 
.70591 

•67?7u 
•64265 
.61530 
.5903 ) 
.56745 

.54639 

.52695 

.5009* 

.49224 

.47666 

•46214 

•44853 
.43577 
.4737« 
.41751 

.40108 

.3910^ 
• 30? îV 
.37130 
.36475 

* 3566 

.3480« 

.1415) 

.31451 

.3?7dl 

.321 )« 

.11527 

. )0939 

.)0376 

.29035 

.?93|7 

2.6131 
2.1847 
1.0707 
1.649? 

1.4706 

1.3270 
1.2109 
1.1135 

1.03108 
.96041 

.09918 

.04560 

•79828 
• 75625 
.71865 

.68477 

.6541? 

.62626 
•6008? 
.57750 

.55604 

.53624 

.51787 
•50005 
•40497 

.47015 

.45679 

.44330 

.43109 

.41950 

.40075 

.39850 

. J000? 

.37964 

. )7092 

.)6264 

. 15*77 

.)4775 
• )4010 
. 33326 

.)2674 

•J7048 
.)1450 
.)0876 

.)0326 

.29797 

2.6616 
2.2251 
1.9133 
1,6794 

1.4975 

1.3520 
1.2329 
1.1337 

1 .04967 
.97767 

•91528 

•06066 
.01250 
.76965 
.73135 

•69684 

.66562 
•63724 
•61129 
.5*754 

.56569 

.54549 

.52679 
•50944 
.49327 

•47818 
• 4n4 04 
•45001 
.43037 
.42665 

.*156? 

.*0518 

.395)1 

.JH595 
•37700 

.36865 

. )6061 

.)5297 
•)45oh 
.)3872 

.3)207 

.37570 

.31960 
•31376 
.30816 

.30276 

2.7100 
2.2654 
1.9470 
1.7097 
1.5244 

1.3762 
1.2549 

1.1538 
1 .06026 
.99493 

.93138 

.07570 

.02669 

.78306 

.74402 

.70888 

.67709 

.64019 

•62180 
.59758 

.57530 

.55*76 

.53572 

.51804 

.50167 

.40620 

.47181 

.45833 

.44565 

.413 74 

.42?*» 

.411H6 

.40180 

. )9??H 

. )M1?4 

.37*64 

.36647 

.3586» 

.36127 

.344 1 7 

.337*0 
,3)091 
.32* 71 
.3187« 

.31 105 

. 30 756 

2.7505 

2.305» 
1.9825 
1.7399 

1.5513 

1.4003 
1.2769 
1.1739 

1.00605 
1.01220 

.94747 

.09007 

.64009 

.7964/ 

.75673 

.72096 

.60856 

.65914 

.61225 

.60762 

,58494 

,56401 
.5446? 
.52662 
.50986 

.49422 

.47956 

.46585 

.45294 

.4*079 

,*?936 

,4|H*4 

.408.30 

.39859 

.38939 
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.37733 
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.3496) 

.3*2 I * 
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. JmB I 
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2.8069 

2.3462 
2.0170 
1.7701 
1.5701 

1.4745 
1.2900 
1.1941 

1.10541 
1.02943 

.96350 
•90594 
•05507 
•00906 
.76941 

.73301 

.70003 

.67009 

.6427? 
•61767 

.59458 

.57378 
,55355 
.53573 
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.50723 

.48711 

.47135 
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, 04«! 
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.32281 

.31714 
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2.3065 
2.0516 
1.8004 
1.6050 

1,4487 

1.3208 
1.2U? 

1.12399 
1.06668 

.97966 

.92101 

.86975 
•02376 
•78210 

.74506 

.7115? 
•68105 
.65371 
.62760 

.60420 

.5078? 

.56245 

.54381 

.52645 

.51023 
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,48086 
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.4549? 

,44 )0H 
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.92126 
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,40 ! rO 

.)92‘4 
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.3277? 

.3219 * 
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2.4269 
2.006? 
1.0306 
1.6319 

1.4729 
1.3428 
1.2343 

1.14257 
1.06394 

.99576 
•93610 
.08346 
•03667 
.79401 

.75709 

.72300 
•69198 
.66366 
.63770 

.61384 

.59179 

.57134 

.55239 

.5347) 

•51H?4 

.50283 

.48836 

.47476 

.46199 

,*499 1 
.4 )H5") 
.4277s 
.41/-31 
,*0 7H4 
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.33759 
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DENSITY 
1.0 % 0,, 99.0 % He 

.010 OJOfOEN 

T-84 
DENSITY.IRS'CUMlC ►I 

.q<»0 HtLU'M AVtHAGF MOLLCUlAH etlGhT 

PRESSURE 
PSU AIM 

DEPTH 
FT 

0 

10 
20 
30 
40 

SO 
60 
70 
80 
90 

100 
110 
120 
130 
140 

ISO 

160 
170 
180 

190 

200 
210 
220 
230 
240 

2SO 

260 
270 
280 

290 

300 

310 
320 
330 
340 

350 
360 
370 
380 
390 

400 

410 
42t 
430 
440 

450 

460 
470 
480 
490 

500 

510 
520 
530 
540 

550 
560 
570 
580 
590 

600 

610 
620 
630 
640 

650 

660 
6 ?0 
6H0 
690 

700 

710 

720 
730 
740 

750 
760 
770 
780 
790 

14.70 
19.14 
23.58 
28.03 
32.47 

36.92 

41.36 
45.81 
50.25 
54.70 

59.14 

63.58 
68.03 
72.47 
76.92 

81.36 

85.81 
90.25 
94.70 
99.14 

103.58 
106.03 
112.47 
116.92 
121.36 

125.81 
130.25 
134.69 
139.14 
143.58 

148.03 
152.47 
156.92 
161.36 
165.81 

170.25 
174.69 
179.14 
183.58 
188.03 

192.47 

196.9? 
201.36 
^05.81 
210.25 

214.69 
219.14 
223.58 

228.03 
232.47 

236.92 

241.36 
245.80 
250.25 
254.69 

259.14 

263.58 
268.03 
272.47 
276.9? 

281.16 

285.80 
290.25 
294.69 
299.14 

JOJ.SH 

JOB .0 3 
312.47 

116.9? 
321.36 

i?5.HO 
330.25 
334.69 
339.14 
343.58 

348.03 
352.47 
356.91 
361.36 
365.80 

1.00 

1.30 
1.60 
I. 91 

2.? 1 

2.51 
2.81 
3.12 
3,4? 
3.7? 

4,02 

4.33 
4,61 
4.93 
5.23 

5.54 

5.84 
6.14 
6.44 
6.75 

7.05 

7.35 
7.65 
7.96 
8.26 

8.56 
8.86 
9.17 
9.47 
9.77 

10.07 

10.38 
10.68 
10.98 
II. 28 

11.58 
11.89 
12.19 
12.49 
12.79 

13.10 

13.AO 
13.70 
14.00 
14.31 

14.61 

14.91 
15.21 
15.52 
»5.82 

16.1? 
16.42 
16.71 
17.03 
17.33 

17.63 
17.94 
18.24 
18.54 
18.84 

19.15 

19.45 
19.75 
20.05 
?0.36 

20.66 

20.96 
?» .26 
21 .66 
21.87 

22.17 
22.47 
22.77 
23.08 
23.38 

23.68 

23.98 
24,29 
24.59 
24,89 

HMPtNMl U8t 

70 »0 
10 

.01197 

.01559 

.01921 
•0?28? 
.02644 

.03005 
•03366 
.01727 

.04088 

.04449 

.04810 

.05170 

.05531 

.05891 

.06252 

.06612 

.06972 

.07332 

.07692 

.08051 

.08411 

.08770 

.09130 
,09489 

.09848 

. 1020' 

.10566 

.10925 

.11283 

.11642 

•1200U 
.12359 
.12717 

.13075 

.13433 

.13791 

.14149 

.14506 
• 14864 
.15221 

.15578 

.15935 

.16293 

.16650 

.17006 

.17363 

.17720 

.18076 
•18432 
•10789 

.19145 

•19501 
.1905? 
.20213 
.20569 

.20924 

.21279 

.21635 

.21990 
•?234b 

.22700 

.23055 
,234 IU 
.23764 
.24119 

.2447¼ 

,24.828 
. 25lH< 
.25637 
.25891 

.26245 

.26596 

,26952 
.27305 
.27659 

•28012 
.28366 
.20719 

.29072 

.29424 

40 

.01173 

.01528 
•0180? 
.02237 
.02591 

.02945 

.01299 

.01653 

.04007 

.04360 

.04714 

.05067 

.05420 

.05774 
,06127 

.06480 

.06833 

.07185 

.07538 

.07891 

.08243 

.00596 

.08948 

.09300 

.0965? 

.10004 

.10365 

. 10707 

.11059 

.11410 

.11761 

.12113 
,12464 
.12815 
.11166 

.13516 

.11867 
•14218 
.14568 
.14919 

.15269 

.15619 

.15969 

.16319 

.16669 

.17018 

.17368 

.17717 

.18067 

.184)6 

.10765 

.19114 

•19463 
.19812 
.20161 

.20509 

.20858 

.21206 

.21555 

.21903 

.22251 

.22599 

.22947 

.23294 

.23642 

.23989 

.24JJ7 

.24684 

.2603» 

.26370 

.26725 

.260'2 

.26419 

.26766 

.271)2 

.>7459 

.27006 

.20161 
,28497 
,288*3 

50 

01160 
.01498 
.01846 
• 0?19 Y 

•02640 

•02b«7 
•03214 
.03691 
.03928 
.042 PS 

.04621 

.04949 

.06314 

.05661 

.06007 

.063S1 

.06699 

.07045 
, 0 7 3‘, I 
. 0 7 7 16 

.0800? 

.08427 

.06/71 

.09)10 

.1)94,-1 

,09000 

.10151 

.10490 

. 10841 

.11187 

.11512 

.11877 

.12221 

.12566 

.12909 

.13251 

.13697 

.13941 

.14284 

.14628 

.»497? 

.15315 

.15658 

.16001 

.16344 

.16687 

.17030 

.17371 

.17716 

. 18058 

• 10400 
.»8741 
.19085 
.19427 
.»9769 

.20111 

.20461 

.20/94 

.21116 

.21477 

.21019 

.22160 

.2250? 

.22841 

.231« 1 

.23524 

,2384^ 
.24206 
.24546 
,?4ö ft P 

,?52?7 
.15567 
.26907 
.26247 
,26687 

.26927 

.27267 

.27607 

.27946 

.?82<6 

60 

01120 
01469 

01810 
02161 

,02491 

020 3? 
-Oil/'' 
.0151? 
,0106 1 
,04)93 

.04633 

.04073 

.052»? 

.0566? 

.0509^ 

•06231 
.06671 
.06910 
.07249 

.07680 

.079? J 

,00266 
• 08606 
.0094 3 
.U9?8, 

• 0 s' 6 2II 
.09059 
.1029/ 
.10636 
. 109 7.1 

.11111 

.11649 

.11987 

.12324 

. 1266? 

.13000 

.11337 

.13674 

«14012 
.14340 

.14686 

.1502? 

.15359 

.15696 

.1603? 

. 11.368 

.ISrOS 

.17041 

.17177 

.17713 

.18050 

.18186 

•10721 
.19056 
.19392 

.19720 

.20 06 3 

.20196 

.20734 

.21060 

.2140 3 

.21730 

.22073 
•224U« 
.2274. 

.2 iu 76 

.2 34 | I 

.2 3746 

.24079 
• ?44 I ' 

.24 74 7 

.26081 

.26416 

.75740 

. >608? 

• 264 I *1 
.26749 

.2/00? 

.27416 

.27740 

•0)107 
• U I 441 
•01776 
.02110 
.02444 

.02778 

.0111? 

.01446 
• 0 1 700 
• 0 41 1 “ 

• 0444 7 

•04781 

.0511* 

.05440 

.05781 

•06)14 
. 00447 
.06/00 

.07113 

.0/445 

.07778 
• 00) 10 
.08*4 ) 
.08776 
.09107 

•09440 
,09772 

1010* 

. 10436 
1 0 767 

• 11099 
•11430 
•11762 
• 12093 
.12424 

.12756 

.11087 
•13418 
.13749 
.14079 

.14410 
•14741 
.15071 
.15401 
.15732 

•1606? 
.1639? 
.16722 
.17052 
.17382 

.17712 

.18041 

.18371 

.18700 
•19029 

.19359 

.19600 
.200)7 
.20346 
.20674 

•21001 

•21332 
•2)660 
•21989 
.223)7 

» 2?64f 

.22974 
• 2 3302 
.¿1610 
• ? 395m 

.24286 

.24611 
•24941 
.25269 
.25696 

.269?) 

.26260 

.26577 

.26906 

.2723» 

•01086 
.01415 
.0174) 
.0207» 
.02399 

.02 72 7 

.0)056 

.0 1 30? 

.Oi7)0 

. 0-*0 3h 

• 0 * 36“> 

.0 69 

.05020 

.053*7 

.0667¾ 

. Ü10 U 1 

.00328 
, 06665 
. ) 090 I 
. o 7 lu0 

. 0 ^ 6 )•♦ 

.0/961 
• 0828 7 
.0 06 I 3 
.00040 

•0v?b6 

.0*592 

.0*917 

. 1024 3 

.l0669 

•1UH94 

. 11220 

.11545 
•11870 
.12196 

•12621 
•12846 
.1)171 
. 1 1495 
.13820 

. 14»46 

. 14469 

.1*794 

.16118 

. H442 

.1-767 

.16091 

.16416 

.16739 

.17063 

. 1 733)6 

.17710 

.180)3 

.18357 

.16680 

. 1900 3 

.19326 

. 19660 

.19972 

.20296 

.20618 

.209*0 

.21263 

.21586 

.2 1908 

• 222 30 

• 2256 J 
.22875 
.23197 
.23519 

.23841 

•24162 
.24484 
.2*606 
.26127 

.25448 

.25770 
•2609» 
.2641? 
.20/3 3 

90 
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.0»?)» 
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,078)7 
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.08467 
,00?78 

, 0909M 
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.0* 7J0 

.10068 

.10178 

.10697 

.1)017 

.113)6 
• 11656 
.11975 

.12294 

.)26)4 

.12932 

.11252 
. 13570 

.13809 

•14200 
.14526 
.14845 
.16163 

.15482 

.15800 

.16118 

.16437 

.16754 

.1707? 

.17390 

.17700 

.18026 

. 10143 

.18661 
,189 78 
.19296 
.19613 
.199?V 

.20247 

.2066* 

.20HHO 

.21197 

.2151 •* 
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.2/14/ 

.2246j 
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.2)412 

.21728 
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,?4676 

.24991 

.26)07 
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.209 )H 

.26204 
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.01047 

.01364 

•01681 
.0)997 

.02)13 
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,0 36 78 
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.O'- 78 7 
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.flfh / / 

.0 7992 
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, 0 H b 2 i 

,089 jb 

.09209 
090b 3 

.09079 

.10193 

,10007 

.1002» 
•11135 
.11449 

.1)762 

.12076 

.12389 

.12703 

.13016 

.13330 

.1 364 3 

.13956 

.14269 

.14582 

. 14896 

.15207 

.15520 

.16833 

. 161A6 

.16457 

.16770 

.17082 

• 17 39* 
.17706 

.10018 

.10330 

. 18642 

.18964 

.19266 

. 195 7 7 
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.20200 

.20511 
,20822 
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.2/)77 
.22688 
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.23619 

.2)9 30 
,24240 
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, ? % M 6 0 
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.25409 
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.02271 
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.01205 
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. 04706 
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.00700 
, 09009 
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.09706 
.10010 

.10323 

.106)2 

. 1094 0 

.)1249 

.11557 

.11065 

.1217) 

.12*01 

.127R9 

.13097 

.1 34 05 

.13712 

.14020 

.14128 

. 14635 

•1494? 

.15250 

.15557 

.15064 

.16171 

.16470 

.16706 

.17091 

.17390 

.17700 

.10011 

. 18 31 H 
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.19237 

. »904 3 

. 1^8*8 
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,?(. ff 6 
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.2)814 
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,02044 
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.0 i 740 
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.0601 1 
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0 ? 1 0 9 
.07* , 4 
.0/717 
.00021 
.Ut) 3 20 

.00629 

. O0-» •? 

.09? 16 

.09040 

.09041 

.10)46 

.10400 

.10751 

.11006 

.11359 

•1166? 
.11964 
.12267 
.12570 
.12873 

.13)75 

.13470 

.13700 

.1408? 
• 14304 

.14606 
• 14980 
.15290 

.1559? 

.15894 

.16196 

.16490 

.16799 

.17101 

.1740? 

.1770) 

.18004 

.18)06 

.i860/ 

.18900 

.»92sO 

• 196 » 0 
.19810 
.20 1 , 
.204 \ 

/0/1 
.2101? 
.2* » I 3 

• 21M J 

.219,1 

./-22(3 

./26 1 4 

.220)4 

,2311) 
.2341 

.23/1 1 

.2*0I 1 

.2431? 

.24611 

.2491 I 

1 3U 

.00V94 

.01295 

.01695 

.0)896 

. (I ?» 96 

.02*96 

,0?796 
. 0 1096 
. 0 .3 ‘96 
. r if v6 
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.04295 
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. 04090 
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. 0046 J 
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.10273 

.10571 

.10069 

.11167 

.11465 

.1176) 
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.12350 

.»2656 

.12953 

.13250 

.13540 

.13845 
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.1 A4 J9 
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DEPTH 
PT 

000 
PÍO 
020 
030 
040 

050 
660 
070 
HAO 
690 

900 
910 
920 
930 
9*0 

950 
960 
970 
980 
99 o 

1000 
1050 
1100 
1150 
1200 

1 ?5o 
1 300 
1350 
1*00 
1*50 

1500 

PHCSSUHf 
P$!A â Tm 

370.25 25.19 
37*,69 25.50 
379.1* 25,00 
303.58 26.10 
300.03 26.*0 

392.47 26.71 
396.91 27.01 
*01.36 27.31 
*05.00 27.61 
*10.25 27.92 

* 1 *•69 20.22 
♦19.1* 20,52 
*23.50 ?B.62 
♦28.03 29,11 
*32.*7 29.*3 

*36.91 29,73 
♦*1.16 30.03 
*45.00 30.31 
*50.^5 10.6% 
*54.69 10.94 

*59.1* 31.2* 
*01.16 12.75 
503.58 3*.27 

S25.H0 15.7« 
640,02 17,29 

570.25 10.00 
592.47 40.31 
*14.69 41.03 
616.91 43.34 

659.13 44.05 

681,36 *6.36 

T-85 DENSITY 
DENSITY.LHS/CUBIC ET 1.0 % 0,, 99.0 % He 

.010 0*Y6EN .900 MtLIUN AVtHâüE «OLtCUL.N KEl&l-T *.?«3 

30 .0 SO 60 
TEMKEH.IUNEiE 

70 00 90 100 110 12o 13« 

•29TTT ,?9|a9 .2062S 
.30130 .2953S .20964 
.30.82 .29801 .29103 
•30A3S .30226 .2964? 
.31187 •30S73 .299H1 

28091 .2TSS9 .21084 
28419 .27885 .2075 
28747 .28212 .27696 
29080 .28539 .20016 
?941? .28865 .20137 

26568 .26100 .25647 
26894 .26410 .2595? 
27198 .26719 .26256 
27514 .27028 .26560 
27829 .27338 .26864 

.25210 .24788 

.255)0 .25083 

.25809 .25377 

.26108 .25671 

.26407 .25965 

31540 .30918 .30320 
31892 .31263 .30689 
32244 .31608 .30997 
32595 .11953 .11115 
12947 .32298 .31674 

29745 .29191 .28657 
10077 .29618 .20978 
30409 .29844 .29290 
10742 .10169 .29619 
31074 .10496 .29918 

28141 .27648 .27169 
28.58 .27957 .27473 
28773 .28266 .27777 
29087 .28573 .2808(1 
29402 .28884 .28384 

.26706 .26259 

.27005 .26553 

.27304 .26847 

.27601 .27141 

.27901 .27414 

.33299 

.33650 

.34002 

.34353 

.34705 

.12643 

.32988 

.13311 

.33677 

.14022 

.320)1 

.32151 

.32689 

.33027 

.33364 

.31406 

.31717 

.32070 
•32401 
.3271? 

.30021 

.11148 

.11473 

.31798 

.32124 

. 10259 

. 106 78 

.10899 

.11218 ■11618 

.29716 

.30011 

.10345 

.30659 

.30973 

.29191 

.29502 

.29811 

.30119 

.30421 

.28687 

.28991 

.29295 

.29598 

.29901 

.28200 

.28498 

.28796 

.29094 

.29393 

.27728 

.28022 

.28315 

.28608 

.28902 

35056 .34366 ,337o? 
36407 .347)0 .34040 
15756 .15054 .34378 
1610« .1539« .34Í1S 
36459 .3574? .1505? 

.33064 .12449 .11858 

.31396 .12775 .12177 

.33727 .J1I0O .12497 

.14036 .13425 .32816 

.34389 .13751 .31136 

3l?i;fc .30736 . 30204 
11601 .31045 .10608 
31915 .31151 .30811 
32228 .31661 .111)4 
32642 .31969 .31417 

.29691 .29(96 

.29909 .29488 

.10207 .29781 

.30585 .30074 

.30801 .30167 

36810 .36086 
38561 .17803 
40109 .395)8 
42055 .41230 
43798 .42940 

15190 .14720 
37075 .16374 
38?S7 .18026 
40417 .39673 
421)4 .41320 

.14075 .11454 

.15699 .16049 
•17120 .16640 
.18938 .38211 
.40555 .19818 

12866 .12278 
1442? .33816 
15986 .35354 
37548 .36889 
39107 .38421 

317)9 .3118) 
33233 .32669 
34744 .34154 
36263 .35618 
37760 .37121 

.10660 

.32123 

.33564 

.36045 

.36502 

.46539 

.47276 

.*.901 1 

.50744 

.52471 

.44647 

.46351 

.48052 

.49753 

.51449 

.43789 
.45461 
.47111 
.48799 
.50464 

.42964 

.44605 

.46244 

.4788) 

.49516 

.42169 

.43781 

.*•5390 

.46997 

.48603 

.4)403 

.42987 

.44567 

.46146 

.4/723 

.»0666 

.»2220 

.4377» 

.»5325 

.46874 

.39951 

.41482 

.4 1008 

.44531 

.46056 

.3926» 

.40768 

.42269 

.43768 

.45265 

.38600 

.40078 

.»1555 

.43029 

.»»501 

.37958 

.39412 

.40864 

.42315 

.43763 

.54200 .53142 .52126 .51147 .50206 .49297 .48421 .47577 .46761 .45972 .45209 

500 34.02 
600 40.83 
700 »7.63 
800 6».»» 
900 61.2» 

.40028 

.47864 

.55646 

.63375 

.71051 

.39242 

.46928 

.54562 

.62145 

.69675 

.38486 

.46027 

.53518 

.60960 

.68351 

.37759 .17069 

.45161 .44327 

.52515 .51548 

.59821 .58723 

.67080 .65854 

.36385 .35734 

.43522 .42747 

.50616 .497)8 

.57666 .56645 

.64671 .63530 

.35106 ,34501 

.»1999 .41277 

.48851 .48013 

.56661 .54709 

.62439 .61367 

.33915 .33349 

.40579 .39905 

.4720» .46421 

.53791 .52902 

.60339 .59366 

1000 6H.05 
1100 74.86 
1200 81.65 
1300 88,46 
1400 95.26 

.78673 

.86244 

.93765 
1.01235 
1.08653 

.77156 

.84588 

.91969 

.99303 
1.06589 

.75697 

.82993 

.902»? 

.97445 
1.04602 

.74291 

.81458 

.88579 

.96656 
I.02687 

.72938 

.79978 

.86976 

.93931 
1.00841 

.71634 

.78554 

.85431 

.92266 

.99062 

.70376 

.77178 

.83941 

.90663 

.97345 

.69160 

.75849 

.82499 

.89113 

.95685 

.67986 

.74566 

.81108 

.87614 

.94083 

.66850 

.73326 

.79763 

.86166 

.92532 

.65753 

.72127 

.78462 

.86765 

.91032 

ISOO 102.07 
1600 108.87 
1700 115.68 
1800 122.48 
1900 129,29 

1.16026 
1.2336 
1.3062 
1.3785 
1.4504 

1.13828 
1.2102 
1.2817 
!•3527 
1.4232 

1.11712 
1.1678 
1.2580 
1.3278 
1.397? 

1.09677 
1.166? 
1.2352 
1.3038 
1.3720 

1.0771» 
1.1464 
1.2132 
1.2807 
1.3478 

1.05817 
1.1263 
1.1921 
1.2584 
1.3244 

1.03988 
1.1059 
1.1716 
1.2369 
1.3018 

1.02222 
1.0872 
1.1518 
1.2160 
1.2800 

1.00513 
1.0691 
1.1327 
1.1959 
1.2589 

.98863 .97267 
1.0516 1.0347 
1.1142 1.0963 
1.1765 1.1577 
1.2384 1.2187 

2000 136.09 
2100 142,90 
2200 149.70 
2300 156.51 
2400 163.31 

1.5217 1,4934 
1.5926 1.5631 
1.6631 1.6324 
1.7331 1.7012 
1.8027 1.7696 

1.4661 1.4399 
1.5346 1.607? 
1.6027 1.57»? 
1.6704 1.6407 
1.7377 1.7069 

1.4165 1.1900 
1.4807 1.4552 
1.5466 1.6201 
1.6121 1.5845 
1.6772 1.6486 

1.3663 1.1435 
1.4305 1.4067 
1.4943 1.4695 
1.5578 1.6320 
1.6209 1.5941 

1.3214 1.3000 
1.3836 1.3613 
1.6455 1.4223 
1.5070 1.4829 
1.5682 1.5432 

1.2794 
1.3397 
1.3998 
1.4595 
1.5190 

2500 170.11 
2600 176.92 
2700 183.72 
2800 190.53 
2900 197.33 

I.8719 
1.9406 
2.0090 
2.0768 
2.1443 

1.8376 
1.9052 
1.9724 
2.0392 
2.1056 

1.8046 
1.8711 
1.937? 
2.0029 
2.069? 

1.7727 
1.816? 
1.9032 
1.9679 
2.012? 

1.7420 
1.8064 
1.8704 
1.9141 
1 .99 7*. 

1.7U3 
1.7757 
1.8388 
1.901» 
1.963« 

1.6837 
1.7461 
I.8082 
1.8699 
1.9113 

1.6559 
1.7174 
1.7785 
1.8394 
1.8999 

1.6291 
1.6897 
1.7499 
1.8098 
1.8695 

1.603? 
1.6628 
1.7223 
1.7813 
1.84711 

1.5781 
1.6369 
1.6954 
1.753« 
1.81)6 

100(1 204.14 
3100 210.94 
3200 217.75 
3300 224.55 
3400 231.36 

2.211» 
?.? 781 
2.344» 
2.410« 
2.4759 

2.1716 
2.2372 
2.3026 
2.3674 
2.4319 

2.131? 
2.1978 
2.2620 
2.3268 
2.3891 

2.096? 
2.1598 
2.2210 
2.285» 
2.34«1 

2.0601 

2.1210 
2.1853 
2.2471 
2.1088 

2.0258 
2.0H7S 
2.1489 
2.0098 
2.2705 

1.9924 
2.0631 
2.1116 
2.1737 
2.2336 

1.9601 
2.0199 
2.0796 
2. 13« 7 
2.1977 

I.9288 
1.9876 
2.0466 
2.1049 
2.1630 

1 8985 
1.9567 
2.0146 
2.0722 
ï .1296 

1.8692 
I.9266 
1.98 Jh 
2.04O» 
2.0969 

3800 218.16 
3600 244.96 
3700 261.77 
1800 288.87 
3900 268.38 

2.6411 2.4960 
2.6059 2.5598 
2.6702 2.621? 
2.7143 2.686? 
2.7980 2.7490 

2.462« 2.4106 
2.5181 2.4728 
2.5778 2.8319 
2.6199 2.6951 
2.7017 2.666. 

2.3701 2.1109 
2.431(1 2.1909 
2.4916 2.4506 
2.5619 2.6100 
2.6119 2.5692 

2.2930 2.2663 
2.152? 2.1146 
2.4110 2.17?« 
2.4697 2.«105 
2.5279 2.*HB0 

2,2? 08 ? , (864 
2.278« 2.2413 
2.316« 2.2997 
?.16?6 2.3699 
2.4«91 ?.»l!8 

2.1812 
2.2092 
2.2649 
2.3202 
2.3755 

4000 272.18 
»100 278,99 
»200 2H6.79 
4300 292.60 
»400 299.»0 

2.8611 2.8113 
2.924? 2.8731 
2.9869 2.9350 
1.049? 2,9964 
3.111? 3.057» 

2.7611 2.7166 
2.82»? 2.776« 
2.8850 2,8 366 
2.948» 2.8961 
1.008« 2.9586 

2.«715 2.62M0 
2.7300 2.6865 
2.7899 2.7*47 
2.8487 2.«026 
2.907? 2.«601 

?.5P«0 2.5451 
2.«416 2.6020 
2.7010 2.6587 
2.7581 2.7150 
2.8150 2.77)1 

2.5057 2.467» 
2.561« 2.52?« 
2.6177 ?.5780 
2.6733 2.6328 
2.7286 2.687* 

2.430« 
2.«851 
2.539* 
2.5915 
2.6* 75 

»500 106.21 
*600 111.01 
»7 00 M9.81 
4800 126.62 
*900 111.42 

3.1728 1.1182 
3.21*0 3.1785 
3,2950 1.2187 
3.3555 1.2983 
3.4159 1. 357« 

3.066» 
1.1249 
3.18»? 
3.2*11 
1.301 7 

3.0146 
3.07 12 
1.1316 
1.1896 
1.247» 

2.9663 
1.0232 
1.0807 
1.1180 
1.1949 

2.9176 
2.97*6 
1.0115 
1.0880 
1.I*»3 

2.8715 
2.9278 
2.9819 
3.0395 
3.0961 

2.«269 
2.HB25 
2.9177 
2.9928 
3.0*7* 

2.7837 
2.«18* 
2.«930 
2.9*7 1 
3.0011 

2.7*17 2.1011 
2.796* 2.7545 
2.8497 2.«076 
<*.9032 2.8606 
2.98«« 2.911? 

5000 1*0.21 l.*759 1 « » 169 l.Soon 1.304« 1.2517 3.2001 1.1602 1020 2.9657 



T-86 SP. VOL. 

1.0 % Oí, 99.0 % He 

.010 0XtGtN 

bPFCiMC VOl-UMf tC UH IC M/l.a 

•QQO HtLlU« AVtRAGl MOLtCULäH «LIGHT 

oipth 
FT 

0 

10 
10 
30 
40 

SO 
00 
TO 
80 
90 

100 
110 
llo 
130 
140 

ISO 
160 
l TO 
180 
190 

100 
210 
210 
210 
240 

ISO 
160 
2T0 
280 
190 

300 
310 

320 
330 
340 

ISO 
360 
370 
380 
390 

400 
410 
420 
430 
440 

450 

460 
470 
480 
490 

500 

510 
520 
530 
540 

550 

560 
570 

580 
590 

600 
610 
620 
630 
040 

650 

660 
OTO 
080 
690 

TOO 
TiO 
720 
T 30 
740 

750 
760 
770 
780 
790 

PRCSSüRF 
PSU ATM 

14.70 

19.14 
23.58 
28.01 
32.47 

36.9? 

41.36 

45.81 
50.25 
54.70 

59.14 

63.58 
68.03 
72.47 

76.9? 

81.36 
85.81 
90.25 
94.70 
99.14 

I0J.S8 

108.01 
112.47 
116.9? 
111.16 

115.81 

130.15 
114.69 
139.14 
143.58 

148.01 
152.47 
156.9? 
161.16 
165.81 

170.15 

174.69 
179.14 
183.58 
188.03 

192.47 

196.92 
201.16 
205.81 
210.25 

214.69 

219.14 
223.58 

228.03 
232.47 

236.9? 

241.16 
245.80 
250.25 
254.69 

259.14 
263.58 
268.03 
272.47 
276.9? 

¿HI . 16 

2H5.80 
290.25 
<94.69 
299.14 

303.58 

308.01 
312.47 
316.92 
321.36 

325.80 
130.25 
334.69 
139.14 
J43.5H 

348.03 
152.47 
356.91 
161.36 
365.HO 

1.00 
1.30 
1.60 
1.91 

2.21 

2.51 

2.81 
3.12 
3.42 
3.72 

4.02 
4.33 
4.63 
4.91 

5,23 

5.54 

5.84 
6.14 
6,44 
6.75 

7.05 

7.15 
7.65 
7.96 
8, ?6 

8.56 

8.86 
9.17 
9.47 
9.77 

10.07 
10.38 

10,68 
10.98 
11.28 

11.58 
11.89 
12.19 
12.49 
12.79 

1 1.10 

13.40 
13.70 
14.00 
14,31 

14.61 

14.91 
15.21 
15.52 
15.82 

16.1? 
16.4? 
16.73 
17.03 
] 7.13 

17.63 
17.94 
18,?4 
18.54 
18.84 

19.15 

19.45 
19.75 
20.05 
20.16 

20.66 
20.96 
?1.26 
21.56 
21.87 

22.17 
22.47 
22.77 
23.08 

23.38 

23.68 
23.98 
24.29 
24.59 
24.89 

30 

83.533 
64.147 
52.067 
43.816 
37.827 

33.278 

29.708 
26.830 
24.461 
22.477 

20.791 

19.341 
16.080 
16.974 
15.996 

15.125 
14.343 
13.619 

13.001 
12.421 

11.890 

11.402 
10.953 
10.539 
10.154 

9,7971 

9,4645 
9,1536 

6.8626 
8,5896 

8.3331 
8,0914 

7.8635 
7.6483 
7,4444 

7,2512 
7.0679 
6,8936 
6,7278 
6.5698 

6.4192 

6.2753 
6.1378 
6,0062 
5.8801 

5.7593 

5.6434 
5.5322 
5.4252 

5.1223 

5.2233 
5.1279 
5.0360 
4.9473 
4.8617 

4.7792 
4.6994 
4,6222 
4.5475 
4.4752 

4.4052 
4.3374 
4.2716 
4,2080 
4.1461 

4 «UH60 
4.0277 
J.971U 
3.915* 
1,8624 

3,810 J 
3.7597 

3.7101 
3.6623 
3.6155 

3.5699 

3.5254 
3,4820 
3.4198 
3,1986 

40 

85.237 

65.455 
51.129 
44,71? 
38.598 

31.957 

10.313 
27,376 
24,959 
22.915 

21.214 

19.735 
18.449 

17.320 
16.322 

15.431 
14.636 
13.917 

1 4.266 
12.671 

12.111 
11.634 
11.176 

10.753 
10.361 

9,9944 

9.6568 
9.1396 
9.042? 
H , 764? 

8,5024 

8.2558 

8,023? 
7,8035 
7,5955 

7,3984 

7.2111 
7,0335 
6.8643 
6,7031 

.5493 

.4025 

.2621 

.1279 

.9993 

5.8760 

5.7577 
5.644? 
5.5350 
5.4300 

5.3290 
5.2317 
5.1379 
5.0474 

4.9601 

4,8758 
4.7944 
4.7156 
4.6394 
4.565? 

4,494? 

4.4250 
4,1580 
4,2929 
4.2298 

4,16H5 

4.1090 
4.0512 
I. 9950 
3.9*04 

J, 8872 
3,8355 
3,7851 
J.7 36 1 
3,6884 

3.6418 
1.5965 

3.5522 
3.5091 
3.46 ?0 

50 

86.941 

66.? 65 
54.19? 
45.807 
39.370 

J4.6Î6 
30.919 
27.924 
25.-.68 
23.391 

21.619 

20.129 
18.817 
17.665 
16.6« r 

15. Un 
14.93? 
14.194 
13.510 
12.926 

|2.J?1 
l 1.8*6 
1 I . 399 
10.9*7 
10.5*7 

10.195* 

9.8490 
9,5255 

9.22^7 
8.938* 

8,6 7 I * 

8.4200 
8.182M 
7.958* 
7.7465 

7,5455 

7.3546 
7.1/11 
7.0007 
6.8361 

6.6791 

6.5296 
6.3666 
6.2495 
6.1184 

5.9927 

5.8720 
5.7561 
5.6448 
5.5377 

5.4347 
5.3354 
5.239« 
5.1476 
5.0556 

,9724 

.8691 

.8090 

.73 1 

.65*1 

.583? 

.5127 

.444 1 
• 37 78 
• 3M4 

4.2509 

4.1901 
4.1313 
4.0/40 
4,01«? 

3.96*0 
3.911? 
3,8599 
3.8099 

3.?9 1 ? 

3.711« 
1.6674 
1.6221 
3,5 7« 1 
3.5364 

60 

68.647 

68.074 
55.254 
46,601) 
40,142 

J5.il* 

31.626 
28.471 
26.967 
21,851 

22.06/- 

20.621 
19.185 

18.011 
16.97 3 

16,04« 

16.219 
14.47? 
¡3.796 
13.178 

12.616 

12.09« 

11.621 
11.181 
10.774 

10, 39*6 

1U,0*1? 
9.7114 
9.4027 
9.11 11 

6.8406 
8.6841 
8.3424 
8.1139 
7.8976 

7,6926 

7,4980 
7.1131 
7.1370 
6.9694 

6,8095 
6.6669 
6.5108 
6.171? 
6.2175 

6.1093 

5.9862 
5.8681 
5.7546 
5.6455 

5.6401 
5.4191 
5.3416 
5.2476 
5.1667 

5.0690 

4.9843 
4,9024 

A .8? 31 
4.7464 

4,6722 
4.6003 
A.6104 

4.4628 
♦.3972 

*.4135 
♦.2716 
4.2114 
4,1530 
4.096? 

4,040« 
3.9871 

3,9 347 
3.8817 

3.8141- 

3.7867 
3.7186 
3.692* 
3.64 7* 
3.6038 

TLMPtHAIuHfc ,f 

70 80 90 

90.363 
69,384 
56.316 
47.394 
40.914 

36,993 

32.131 
¿9.018 

¿6.456 
24,109 

¿2,486 

¿0.917 
19.563 
16. 367 
17.299 

16.J66 

16.611 
¡4,760 
14.u60 
13,431 

12,867 

12,310 
11.864 
11.396 
10.980 

10.5916 

1 O.?317 
9,8971 

9,6826 
9.2876 

9.0098 

8.7486 
8.5021 
8.2690 
8.0486 

7.8397 

7.6411 
7.4529 
7.2734 
7.1026 

6.9397 

6.9839 
6.636? 
6.4929 
6.1565 

6.2259 

6.1006 
5.9801 
5.8645 
5.7531 

5.6460 
5.5429 
5.4434 
5.3476 
5.2551 

5.1656 

5.0791 
4.9958 
4.9150 
4.8169 

4.7611 
4.*878 

4.6167 
4.64/7 
4,480° 

4.4168 
4.1528 

4.2916 
4,2319 
4.1 740 

4.1177 

4,0628 
4.0096 

3.9676 
3.9069 

3.8576 
J.R096 
3.7626 
3.7168 
3.672? 

92.059 

70.692 
37.379 
48.288 
* 1.688 

Jh.6 7? 

32. /37 
29,564 
26.95* 
24.7*7 

t2.909 

21.111 
l V•9?1 
¡8. /03 
l 7 • 6?4 

16.664 

15.803 
13.02/ 
i * • 12« 
15.684 

13.09» 

i2.66? 
12.06/ 
11.610 
11.186 

lu./92? 
10.4238 
10. <8 14 

7*26 
*•4619 

*•l79? 
0.912» 

».6617 
0.4241 
0.1997 

7.9867 

/•7847 
7.3926 
7.4099 
/.¿357 

7.0698 

6.9111 
Ü.7596 
0.6146 
6.*757 

6. 1425 

6.2148 
6.0921 
5.9742 
3.8600 

3. /517 

3.6466 
3.5451 
3.44/6 
3.3511 

3.26?? 
5.1741 
3.009? 
3.0069 
4.92/2 

4.0301 

4.7755 
4.7029 
4.6J¿ 7 
4.36*3 

4, «984 

4.4340 
4.171? 
4.3109 
-.¿520 

« . 1945 
4,i387 

4,004 1 
4..1 314 
J , */9 7 

1.9295 
3.0805 

3.0320 
3.7061 
5.7407 

93,76? 
72.00? 
30.441 
49.102 

*2 ,**7 

1 /, ISO 

5 1 .34? 
ju„ m 
2 7.45 » 
.5,'?* 

2 3. 133 

21.70* 
¿0.290 
I 4,04 0 
17,950 

16,97.’ 

It,093 
15.105 
1 * ,«H9 
13,91* 

13. >4! 
12./91 
12.290 
l l .«24 
11.191 

10.991« 

10.MH? 
10.2694 
9.9427 
9.61*2 

9.1483 

9.0770 
H.0211 
0.5795 
8.1506 

0.1339 

7.9200 
7.7325 
7.5463 
7.3691 

7.199» 

7.0382 
6.084° 
6.716? 
6.5940 

6.459? 

6.3290 
6.2041 
6.0040 
5.9606 

5.0574 

5.7503 
5.6472 
5.5476 
5.4517 

3,1509 

5.2692 
3.1827 
5.0908 
3.017 / 

4.9191 
4.8629 

4.7892 
4.7176 
4.6482 

4.3008 

4.5153 
4.4517 
4.1899 
*.1297 

4.2/13 
4.2144 
4.1591 

4.1051 
4,0325 

4.0014 

3.9515 
3.9029 
3.8554 
).8090 

4.28 1 

100 

95.466 
/3.310 
39.505 
30.0/6 
41.220 

30.029 

Ji.440 
10.650 

2 7. *30 
25.*0 i 

¿3 . ?36 
2? 094 
20 • *3» 
14.394 
i rt , ? 7 6 

1 7./00 

16. It / 
15.502 
I *.«5 3 
14.109 

13.302 

13.023 
12.312 
12.038 
11.594 

11.19K) 
10.0103 
10.4532 

10.122« 
9.010/ 

9,3174 

9,2415 
8,9009 
8.734/ 
8.5016 

8.2810 
8.0714 
7.072» 

7.6020 
/.5021 

/.3299 

7.1656 
7.0083 
6.8579 
6.7138 

6.5/50 

6.4433 
6.1160 
6.1939 
6.0763 

5.963» 
5.0540 
5.7491 
5.647/ 
5.3499 

3.4555 
5.3642 
5.2760 
5.140/ 
3.1001 

5.0^01 
4.9303 
4.8753 
4.0026 
4.731» 

4.663) 

4.5966 
*.3118 
4.4600 
4,40 / / 

4.)401 
*.>902 
4.2139 
4.1709 
4.1254 

4.U/3J 
4.0223 
3.9729 
1.9246 
).87/3 

no 

97.174 

74.620 
60.566 
30.969 
*3.999 

10• /09 

34,55* 
31.205 
20.-.49 
>6.14 I 

24.1 HO 
22.*91 
21,02* 
19./19 
1 «.*01 

;/.si0 

16.779 
15.060 

13.11/ 
4 • «♦ 4 ? 

11.024 
13.^57 

I?. ’15 
12.252 
1 1 .806 

1 1.3900 
1 1.0028 
10.641? 
10.1026 
9,9051 

9.6867 

9.4056 
9.1404 
0.8090 
8,6529 

0.4201 

8.2147 
8.0120 
7.0190 
7.6354 

7.4601 

7.2926 
7.1326 
6.9795 
6.0120 

6.6924 

6.5576 
6.4201 
6.3036 
6.1019 

6.068« 

5.957« 
5.0509 
5.7477 
5.640? 

5.552? 
5.459? 
5.3694 
5.2025 
5.1984 

5.11/0 

5.U )02 
4.961 / 

4.8073 
4.«155 

4. /45n 

* .6/79 
4.6119 
4,5 « / 8 

,4 055 

4,4^49 

4.16*1 
4. in«* 
4,2^ ' / 
,.19« 1 

4,145? 

4.0914 
4.0411 
3,9919 
J.9459 

120 

50.877 

^5.928 
t 1 .6?« 
5 I.8*4 
*4,7?? 

19,387 

35.139 
31.7«? 
ir 0 » S * M 
26•5qO 

? 4,6 O 1 

¿2.0-7 
21. )95 
? 0 • On* 

10,9^7 

1 / . 0 * 

It. #*) 
»6.11/ 
I 3.JH2 
14,694 

14.0** 

13.-09 
12.968 
12.4*7 
12.01? 

11.3891 
It , » 9« I 
10.82/1 
10.4H2* 
10.1595 

9.055« 
5.5697 
5.3001 
5.0452 
8.8019 

8.5751 

0.3501 
0.1518 
7.9555 
7.7604 

7.5900 
7.4197 
7.25*9 
7.10)1 
6.9321 

6.0090 

6.67) A 
6.5400 
6.4114 
6.29)6 

6.1744 

6.0615 
1.95?7 
5.0477 
5,7*66 

5 .6*07 
5.55*2 
5.4630 
5.)/44 
6.2809 

* .20*0 
5.1^/ 
r .04 79 
4 .9/34 
4,M99 I 

4 ,02-»n 

4.750! 

4,62# 0 
4.5* 14 

*.50 I ? 
« .44 I P 
4.30 14 
«.32*5 
* , ? 7 , i 

«.21/1 
* . 16*4 
4.¡Ml 
4,061? 
4.oni 

1 10 

100.681 

77.238 
62,691 
32.75/ 
45.64 1 

40,063 

J5. /63 
)2,299 
2-..,,6 
2/.03/ 

✓ 3.02 ? 

?)»?*[ 
21.763 

20.» )1 
19.'":..« 

10.2* 

17, »M 
16.413 

4.9*7 

14,JO« 

13.721 
13.1 HO 
12.*81 
12.21« 

I 1.7801 
11.3871 
1 I.01 JO 
10.6627 
10.3340 

10.0250 
9.7341 

9.4596 
9.200? 
8.9540 

0.7222 

0.5014 
0.2915 
0.0919 
7.9016 

7.7202 
7.5469 
7.3013 
7.2229 
7.0711 

6.9256 

6.7860 
6.6520 
6.5232 
6.3991 

6.2801 

6.1631 
6.0546 
5.9478 
5.«440 

1.7431 
^.6492 
5.556? 
5,466J 
5,1/st 

5.29 )0 

5.2133 
* • 1 .14? 
5,0^ /* 
4,9 H ? 9 

4.91; 

4.0-U<* 
<-.//< I 
4.705« 
» ,64 1 

4,5 •’ t# 

« .6 ! 7 * 
* , ' 1 ► r 
4,400< 
4 . 14*. I) 

* . ?«90 
4.2)35 
4,1 « J 1 
4,1 J2* 
4.00?/ 



« 

mptn 
FT 

ato 
tio 
azo 
aio 
ato 

aso 
800 
OTO 
eao 
890 

900 
910 
920 
930 
9*0 

9S0 
960 
970 
980 
990 

1000 

lOSíl 
1 100 
USO 
1700 

1?S0 
1300 
USO 
1*00 
|*S0 

isoo 

PUESSUMÍ 
PS1* tTM 

IT0.2S 2S.lt 
37*.69 2S.50 
379.1* 2S.80 
383.SO 26.10 
388.03 26.*0 

392.*? 26.71 
396.91 27.01 
»01.36 77.31 
♦0S.80 27.61 
*10.2S 27.92 

*1*.69 78.22 
«19.1» 78.S7 
»23.S8 78,82 
«28.03 79.13 
«32.«7 79.»3 

*36.91 29,73 
«»1.36 30.03 
**S,RO 10.33 
»S0.2S 30.6« 
*S*.69 30.9* 

»S9.I» 11.2* 
•81,36 32.76 
603.68 3*.27 
S7S.80 36.78 
6*8.0? 37.29 

670.26 38.80 
692.» i *0.31 
61».69 *1.83 
636.91 »3,3« 
669.13 **.86 

681.36 *6,36 

.010 OXTSLN 

30 *9 

J.3S83 3.»259 
3.3190 3.3056 
3.2806 3.3666 
3.2*31 3.306* 
3.206* 3.2709 

3.1706 3.23*« 
3.1356 3.1986 
3,101* 3.1637 
3.0679 3.1796 
3.0352 3.0961 

3.0031 3.063* 
2,9717 3.031* 
2.9*10 3.0001 
2.9109 2.969» 
2.881* 2.9393 

2.8526 2.9099 
2.82*3 2.8810 
2.7966 2.8627 
2.7696 7.8760 
7,7*28 2.7978 

7.7167 7.7712 
2,6933 2.6*63 
2.»808 2.6306 
2.3778 ?.*26* 
?.?83? 2.3788 

7.1969 2.2398 
2.1163 2.1676 
2.0*0» 7.0811 
1.9707 7.0099 
1,4068 1.9*37 

1.8*60 1.8817 

T-87 
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SP. VOL 

1.0 % Oj, 99.0 % H« 

»90 mEL.'IF AVbPAGE 801.ÍCUI.AM ME I06T 

TtMPtMAlUMt.» 
70 *0 50 

3.*936 
3.*576 
3.*176 
3.1776 
3.336* 

3.2987 
3.2*17 
3.2261 
3.19U 
3.1677 

3.1218 
3.091I 
3.069? 
3.0279 
2.9977 

2.967? 
2,9378 
7.9088 
2.8806 
2.8629 

2.82»7 
2.6971 
2.68n? 
2.*710 
2.37*6 

2.2817 
2.1907 
7.1217 
2,0*9? 
1.9816 

1.918* 

60 

3.661I 
3.6193 
3.*786 
3.»188 
1. »000 

3.3619 
3.17*8 
3.7686 
3.7679 
3.7181 

3.18«? 
3.1604 
3.118? 
3.0863 
3.0661 

3.07*6 
2.99*» 
2.9660 
2.916? 
2.90 79 

2.860? 
2.7*91 
2.6798 
7.6706 
2. »701 

2.3776 
2.7*19 
7.16?. 
2.0886 
2.0196 

1.9652 

3.6287 
3.5861 
3.6*66 
3.60*1 
3.*6** 

3.*257 
3.3878 
3.1608 
3.11*6 
3.7791 

3.7**6 
3.7106 
3.1771 
3.1**8 
3.112« 

3.0817 
3.0611 
3.0711 
2.«919 
2.9629 

2.93*7 
2.801? 
2.6796 
2.668? 
2.*668 

2.371* 
2.28*1 
2.2031 
2.1278 
2.0676 

1.9918 

3.6963 
3.6630 
3.6106 
3.569» 
3.5289 

3.*895 
3.*509 
3.*132 
3.3761 
3.3*0? 

1.30*8 
3.2703 
3.736» 
3.2031 
3.1708 

3.1389 
3.1078 
3.0772 
3.7*71 
3.0179 

2.9892 
2.8632 
2.729? 

2.6157 
2.5116 

2••153 
2.3261 
2.2*38 
2.1670 
2.095* 

2.0285 

90 

3.7619 
3.7197 
3.6767 
3.61*6 
3.591* 

3.661? 
3.5119 
3.*755 
3.*179 
j.*ni 

3.165? 
3.1799 
3.796« 
3.7617 
3.2766 

3.1963 
3.16*5 
3.1333 
3.1029 
i.0730 

3.0036 
2.9051 
2.7789 
2.6613 
2.5671 

2.*591 
2.3665 
2.78*» 
7.7063 
7.133* 

7.0652 

«.283 

100 

3.8315 
3.7865 
3.7*26 
1.6998 
I. 6679 

j.6170 
3.6769 
3.6379 
3,*996 
3.*621 

3.*255 

J. 3896 
3.15*5 
3.3201 
3.2865 

3.2535 
1.2211 
3.1895 
3.1585 
3.1280 

3.0981 
2.9571 
2.6286 
2.7108 
2.6027 

2.6030 
2.*107 
2.3252 
2.2*56 
2.1713 

2.1019 

110 

1.8990 
3.6631 
3.8086 
1.7661 
3.777* 

3.6607 
3.6*00 
3.6001 
3.6611 
3.5711 

3.*658 
3.**93 
3.*136 
3.3766 
3.3»** 

3.3106 
1.7779 
3.2*66 
3.21*0 
3.1830 

3.1527 
1.0091 
2.878? 
7.768* 
2.6*83 

2.5*66 
2.*629 
2.3658 
2.26*8 
2.2092 

2.1386 

120 130 

1.9666 *.03*2 
3.9201 3.9860 
3.87*7 3.9*06 
3.8103 3.695* 
3,7869 3.6513 

3.T**6 3.608? 
3.7010 3.7660 
3.6676 3.72*6 
3.6279 3.68*5 
1.58*1 3.6451 

3.5**1 3.6066 
3.5090 3.5687 
3.*777 3.5317 
3.«371 3,*965 
3.*07? 3.4600 

3.3680 3.*25? 
3.33*5 3.391? 
3.3017 3.3578 
3.2696 3.3251 
3.2380 3.2930 

3.207 . 1.261«. 
3.06)0 3.1130 
2.927« 2.9776 
2.8060 2.6635 
2.6919 2.7396 

2.6907 2.63*5 
2.4961 2.6373 
2.*066 2.4*72 
2.32*0 7.3032 
7.2*72 2.2050 

2.1763 2.2119 

500 34.02 
600 »0.83 
700 »7.63 
800 5«.»« 
900 61.2* 

IttC 68.05 
1100 74.85 
1200 61.65 
1300 88.*6 
1*00 «5.26 

1600 102.07 
1600 108.07 
1700 115.68 
1800 122.*8 
1900 129.29 

2000 136,09 
2100 1*2.90 
2200 1*9.TO 
2300 166.51 
2*00 163.31 

2600 170.11 
2600 176.92 
2700 183.77 
2600 190.53 
2900 197.33 

3000 20».1* 
3100 710.9« 
3700 717.76 
3300 22*.55 
3*00 211.36 

3600 718.16 
3600 24*.96 
3700 761.77 
3800 768.67 
3900 765.38 

*000 272.18 
*100 778.99 
*.’00 785.79 
*100 247.60 
*»00 744.*0 

*500 106.21 
*600 313.01 
»700 114,81 
*800 126.62 
«400 113.»2 

5000 1*0.21 

2,4483 2.5482 
2.0892 2.1309 
1.79T1 1.8328 
1,8779 1.6041 
1.*07* 1.4382 

1.2711 1.29«! 
1.1595 1.1622 
1.0*65 1.0871 
.98780 1.00702 
.92036 .93818 

.86188 .87852 

.61070 .8263? 

.7*556 .78022 

.725*2 .73925 

.689*7 .70262 

.65716 .66962 

.62788 .63977 

.60128 .61260 

.57701 .58782 

.56*71 .56511 

.53*22 .5**18 

.51631 .52*87 

.49777 .50699 

.48151 .«9038 

.*6615 .*7*92 

2.59A« 2.6*6» 
2.1776 2.71*1 
1.8686 1.90*7 
1.6*0» 1.671« 
1.4610 1.4908 

1.3211 1.3461 
1.2049 1.7276 
1.1081 1.1209 

1.0267? 1.0454) 
.95600 .97303 

.09516 .91177 

.8*159 .857*7 

.79*89 .80957 

.75311 .76698 

.71571 .7288* 

.68209 .69*52 

.6516? .663*9 

.62396 .63526 

.59866 .609*6 

.57547 .58585 

.56414 .56*11 

.53**5 .5**0? 

.5167? .576*» 

.*94?« ,50816 

.*8350 .*9707 

2.698* 2.7484 
2.2560 2.2977 
1.9*00 1.9757 
1.7029 1.73*1 
1.5165 1.5*6] 

1.3710 1.3960 
1.2503 1.2730 
1.1*97 1.1705 

1.06*6? 1.08382 
.99186 1.009*7 

.92839 .9*503 
•87306 .68866 
•82*2« .83889 
.78081 .79*65 
.7*195 .75506 

.70696 .719*« 

.67533 .68721 

.6*657 .«5787 

.62030 .63112 

.59622 .60657 

.57*05 .58*01 

.55367 .56315 

.53*6* .5*385 

.5170* .52542 

.50065 .50421 

2.7985 2.8*05 
2.139* 2.3010 
2.0113 2.0*71 
1.766* 1.7966 
1.57*1 1.6010 

I.«209 l.**59 
1.2957 1.310* 
1.1013 1.2121 

1.10299 1.12210 
1.02727 1.0*509 

.96165 .97827 

.90*22 .91900 

.8535* .00021 

.808*9 .0223* 

.76810 .78127 

.73190 .7**3* 

.69905 .71089 

.66921 .68052 

.6*193 .65275 

.61693 .62730 

.59393 .60388 

.57270 .58227 

.5630* .55226 
,53*?9 .5*365 
.51779 .52635 

2.0985 2.9*65 
2.*227 2.*6*3 
2.0828 2.1186 
1.8279 1.8590 
1.6795 1.6573 

1,«709 1,*069 
1.3411 1.3018 
1.2320 1.2537 

1.1*136 1.16055 
1.06200 1.00070 

.99490 1.01160 

.93636 .95095 

.8020« .097*9 

.03616 .05000 

.79630 .007*6 

.75678 .76922 

.7227* .73*59 

.69179 .703)0 

.66357 .67*36 

.63767 .6*800 

.61384 .62376 

.59181 .60116 

.57145 .500«! 
•5S?S! .56119 
.51490 .5*345 

2.9906 
2.5000 
2.15*2 
1.0903 
1.0050 

1.5208 
1.3805 
1.27*5 

1.1797* 
1.09052 

1.02810 
.96651 
.91215 
.06360 
.02058 

.7016* 

.7*641 

.71*39 

.68518 

.6583« 

.63368 

.6109? 

.5898* 

.57025 

.56200 

.«5220 .*60*9 

.*1896 .4*699 

.42655 .41412 
,41487 .42241 
.40140 .41120 

.46077 

.45501 

.44204 

.42446 

.41681 

.47706 

.«»101 

.44466 

.41748 

.47684 

.48516 

.47101 

. .6701 

.44501 

.41313 

.44J6? 

.47405 
• * ibjti 
• 4b¿b ) 
• *<•04 1 

.*>0190 
,4H70h 
.47313 
•46004 
.4477? 

•Sioit 
. 49SQ7 
.4H0H9 
.46750 
•455Ü¿ 

•51H44 
.50107 
,»HHb4 
• 4 750H 
.4fr?l? 

.52673 

.SI 1n7 
, 496 IB 
.48249 
.46940 

.53499 

.51400 
«90432 
.49009 
.47089 

39354 .40064 
38375 .39068 
37451 .3812? 
3657? .37227 
35740 .16377 

.40774 .4148«. 

.39786 .40445 
,3879? .19465 
,378hí .385J<6 
,37014 .37051 

42193 .42902 
41135 .41825 
«0136 «4UH06 
39186 .J9»40 
3B287 • JH922 

«43611 «44 3?0 
.4?514 .43203 
«41476 .42145 
.40491 .41144 
.39558 .40193 

45029 .457 ifc 
43B90 .44578 
42815 .434B4 
41795 ,4?4*b 
,40B?9 • 414f 3 

.46443 

.45265 

.44153 

.43099 

.42097 

.34949 

.34197 

.31480 

.32795 

.32142 

.35571 

.14803 

.14071 

.31174 

.32708 

. 16191 

.3540« 

.34to*? 

.33951 

.33271 

168Ie .3743? 
36« 1.1 .1461« 
35251 .35844 
34527 .14104 
33814 .14398 

36052 .38670 
3722? .378?« 
39)434 .37023 
15681 .36246 
3«96? .35524 

3929 i .39909 

3«4 3? . 39034 
17613 .14201 
36832 .17407 
1608' .36649 

404^« .41146 

i9t>lB . 40« 4O 
18/90 .19380 

,179m? .1«Ss>h 
,37211 .17/71 

31518 .32070 
1092» .31461 
30349 .10877 
?9B0? .30319 
29275 .29782 

.3262? .3im 

.32001 .12419 

.11405 .31913 

.30819 .31351 
,.302«? . 30794 

.31723 .342/4 

.31078 .3361« 

.32460 .3298/ 
•31868 .32184 
.J1 100 .31804 

34825 .35175 

34156 .14692 
31514 ,3«04 O 

12900 .314’« 
32109 •3?H14 

14924 .364/1 
15211 .357*8 
34466 ,3509? 
31910 .14444 
31118 .318?? 

. 170«? 

.36304 

. 34618 

.34958 

.34127 

.28769 ,29266 .29/*? .30259 .30753 .31249 .31744 .32238 ,j? M1 . 33224 . 33719 



1 

VO % Oj, 99.0 % He T-88 

o.lno OXVQEN 0.900 HELIUM 
ENTHâLPV.HTU/LB 

o.lon UXTGEH n.900 helium 
CV.HtH/|H f 

PRESSURE 
RSU 30 SO 

FEMPEROIUHE 
70 *0 1)0 110 

PHESSII9E 
PSI* 30 SO 

IEHPEROTUhe 

70 90 110 110 

19.70 378.00 393.21 
30.00 378.01 343.22 
SO.00 378.02 393.24 

100.00 378.09 393.29 

408.92 423.94 438.MS 
•08.44 423.90 438.8M 
408.49 423.9« 438.41 
•08.S2 421.74 439.00 

4S4.0I 14.70 
454.10 30.00 
454.14 50.00 
•54.2« 100.00 

.499 .449 .449 

.449 .449 .469 

.499 .449 .469 

.469 .469 .469 

,469 .469 .470 
.449 .469 .470 
,409 .469 .470 
••69 .469 .470 

200.00 378.11 393.37 
300.00 378.17 393.44 
400.00 378.22 393.52 
500.00 379.28 393.90 

1000.00 378.46 394.01 

408.93 423.90 439.16 
409.75 424.03 439.33 
408.86 424.19 439.49 
408.98 424.3« «39.66 
409.56 423.03 440.51 

«54.44 200.00 

454.63 100.00 
«54.83 400.00 
«55.03 SOO.00 
455.93 1000.00 

,469 ,469 .469 

.469 ,469 .«70 

.469 .469 .470 

.469 .*69 .*?C 

.470 .470 .470 

,469 .469 .470 

.470 .47o ,47o 

.•7o .470 .47 0 

.470 .470 .470 

.470 .471 .471 

2000.00 

3000.00 
4000.00 
5000.00 

379.27 
380.25 
382.93 
385.27 

395.20 
399.53 
399.06 
401.5« 

411.07 
412.05 
415.41 
417.81 

426.63 
42H.M6 

411.60 
«34.4« 

442.4« 
«44.62 
447.56 
«50.47 

457.99 
«60,18 
461,46 
«66.64 

2000.00 

30'in.oo 
«000.01) 
5000.00 

.475 

.481 
.475 

.481 
• 4 75 

.461 

.4 7.) 

,4 73 

.470 

.4 7s 
.47o 
.473 

0.100 OXTOFN 0,900 HELIUM 
ENTROPY,h1u/L8 E 

PRESSURE TEMPEH4TUHE 
PS 19 30 50 70 90 110 130 

14.70 
30.00 
50.00 

100.00 

4.3433 
4.2902 
4.1515 
3.9053 

4.3737 
4.2909 
4.1819 
4.0828 

4.4029 

4.3199 
4.2113 
3.9951 

4.4312 
4.3481 
4.2394 
3.9932 

4.438« 
4.3751 
4.2697 
4.0209 

4,4846 
4.4013 
4.2029 
4.1938 

O.lno UXYbEN II.90U HELIUM 
TmEWM4l CONUUCriVI1Y.8TU/SEL H F 

IMULtlPl Y I4ULE EN !6Y 8Y .OUOOlOOl 

PMË55URE 
PS 1 4 

TEHPER4TU8E 
30 30 77) 90 no 130 

14.70 
30.00 
50.00 

100.00 

1.83 1.89 1.9« 1•«9 2.0« 2.10 

200.00 1.7744 3.015? 
300.00 3.0435 3.74T9 
400.00 3.5127 3.5801 
500.00 3.3818 3.4125 

1000.00 3.1209 3.1520 

1.8343 3.8823 3.8899 
1.7036 3.7319 3.7393 
3.5728 3.6U12 3.9289 
3.4421 3.4709 3.4981 
3.1819 3.2109 3.238? 

4.0264 200.00 
7.8591 300.00 
3.6917 400.00 
3.5244 500.00 
3.2649 1000.00 

2000.00 
3000.00 
4000.00 
5000.00 

2.9123 
2.7713 
2.6842 
2.0147 

2.9445 
2.8940 
2.7166 
2.6473 

2.9749 
2.8350 
2.7483 
2.6790 

3.0042 
2.9577 
2.7773 
2.7()92 

3.0320 
2.8931 
2.8051 
2.7380 

3.0593 
2.9205 
2.8329 
2.7954 

2000.00 
3000.00 
4000.00 
5000.00 

O.lOO OXYGEN 0.900 HELIUM 
CP,B1U/L» F 

0.100 OXYGEN 0.900 HELIUM 
PH4NDTL NUMBER 

PRESSURE 
PS 14 30 50 

IEMPER4TUHE 
70 911 1 10 130 

PRESSURE 
PS 14 30 50 

1EHPER4TUHE 
70 90 110 130 

14.70 .7007 .7610 
30.00 .7610 .7612 
50,00 .7613 .7615 

100.00 .7622 .7923 

.7911 .7614 .7614 

.7613 .7619 .7616 

.7616 .761« .7618 

.7623 .7625 .76?« 

.7918 1«.70 

.7920 30.00 

.7922 50.00 

.7927 100.00 

.59 .59 .56 .56 .56 .55 

200.00 
300.00 
400.00 
SCO.00 

1000.00 

.7940 

.7958 

. 7679 

.7995 

. 778« 

.7639 

.7654 

.7970 

. 1987 

. 7771 

.7638 

.7652 

. 7697 

. 7682 

. 7755 

. 7638 

. 7651 

. 7694 

. 7677 

. 7 74« 

. 7637 

.7649 

. 766 1 

. 767 1 

. 7 731 

. 7637 

.7948 

. 7958 

.7969 

. 7726 

200.00 

300.00 
400.00 
500.00 

1000.00 

2000.00 
3000.00 
«ooo.oo 
5000.00 

.80 

.82 

.82 

.79 

.81 

.81 

. 79 

.81 

.81 

. 79 

.80 

.81 

.79 

.80 

.80 

.78 

.79 

.79 

2000.00 

3000.00 
4000.00 
5000.00 



PHtSSUAt 
ASIA 

u.ro 
30*00 
so.oo 

100.00 

700.00 
300.00 
«00.00 
SOO.OO 
looo.oo 

2000.00 
3000.00 
*000.00 
sooo.oo 

PRESSURE 
PS 1A 

ia.to 
30.00 
SO.00 
100.00 

200.00 
300.00 
A00.00 
soo.oo 
looo.oo 
2000.00 
3000.00 
A000.00 
sooo.oo 

PRESSURE 
PS1A 

u.ro 
30.00 
SO.00 
100.00 

200.00 
300.00 
*00.00 
soo.oo 
1000.00 

2000.00 
3000.00 
•000.00 
sooo.oo 

0 

T-89 1.0 % Oj, 99.0 % He 

0.100 OXVSEN 0.400 HELIUM 
CP/rv 

30 SO 

1.622 1.621 
1.623 1.623 
1.623 1.62* 
1.62b I.62S 

I.62H I.62A 
1.612 1.611 
1.61b 1.61« 
1.610 l.63? 
1.6S6 1.6S2 

1.? I.T 
I.? 1.? 

iempematune 
TO 0« 

1.623 1.623 
1.623 1.623 
1.62* 1.62* 
1.62S 1.62b 

1.62« 1.62/ 
1.630 1.630 
1.633 1.632 
1.636 1.63* 
1.6*9 1.6*6 

l.T 1./ 
I.? 1./ 

110 130 

1.621 1.623 
1.623 1.623 
1.62« 1.62* 
1.625 1.62* 

1.626 1.626 
1.62« 1.62? 
1.630 1.629 
1.632 1.631 
1.6*« 1.6*2 

1./ 1.? 
1./ 1.? 

0.100 UXTGEN 0.900 HELIUM 
VISCOSITY.LB/E T SEC 

«Multiply table entry by .ououiooi 

temperature 
70 90 30 

1.3** 

so 

1.377 I.AIS l.*S2 

no 

l.*BB 

130 

1.S25 

0.100 OXYGEN 0.900 HELIUM 
SONIC VELOCITY "T/SEC 

TEMPERATURE 
TO 90 30 

2*12 
2*1* 
2416 
2*22 

2*33 
2»«S 
2*ST 
2*68 
2S26 

2613 
2 /*0 

SO 

2*60 
2*61 
2*6* 
2*69 

7*60 
2*92 
2S03 
2S1* 
2S70 

26/7 
2 70* 

7S0 ? 
7S09 
2111 
211 6 

212/ 
7S 38 
7b.9 
2160 
761« 

7/21 
7«2 1 

2Sb* 
2bb6 
2bb8 
2S6 3 

2b/3 
2bH* 
2S9* 
260S 
26S7 

276b 
28/7 

no 

2600 
2602 
260« 
2609 

2619 
2629 
2639 
26*9 
2700 

2H0S 
2916 

130 

26*6 
2668 
26*9 
265* 

266* 
267* 
268* 
269* 
27*3 

28SI 
2960 



DENSITY 
0.7 % Oj, 99.3 

OCPTH PWESSUHr 
PSU iTm 

0 U.TO 1.00 

10 19.1» 1.30 
*0 23.S0 1.00 
30 20.03 1.91 
*0 32.*7 2.21 

30 36.92 2.SI 
60 *1.36 2.81 
70 *5.61 3,12 
80 SO.25 3.«2 
*0 5*.70 3.72 

100 59.1* 4,02 
110 63.58 4.33 
170 68.03 4.63 
130 72.47 4.93 
1*0 16.92 5.23 

ISO 81.36 5.54 
160 85.01 5.84 
170 90.25 S.U 
180 94,70 6.44 
190 99.14 6,75 

200 103.56 7.05 
210 108.03 7.35 
220 112,47 7.65 
230 116.92 7,96 
2*0 121.36 8.26 

250 125.81 8.56 
260 130.25 8.66 
270 134.69 9.17 
280 139.14 9.47 
290 143.58 9.77 

300 14H.03 10,07 
310 152.47 10.38 
320 156.92 10.68 
330 161.36 10.98 
3*0 165.61 11.28 

350 170.25 11.58 
360 174.69 11.89 
370 179.14 12.19 
380 113.58 12,49 
3*0 188.03 12.79 

*00 192.«7 13.10 
»10 196.92 13.«0 
»20 201.36 13.70 
*30 205.81 14,00 
**0 210.25 14.31 

*50 21».69 14,61 
»60 219.14 14.91 
*70 223.58 15.21 
*80 228.03 15.52 
*90 232.*7 15.82 

500 236.92 16.12 
510 241.36 16,42 
520 245.80 16,73 
530 250,25 17,03 
540 254.69 17.33 

550 259.14 17,63 
560 263.58 17,94 
570 268.03 18.24 
580 272.47 18.54 
590 276.92 18.84 

600 281.36 19.15 
610 2H5.80 19.45 
620 290.25 19.75 
630 294.69 20.05 
640 299,14 20.36 

650 303.58 20.66 
660 308.03 20.96 
670 312..7 21.26 
680 316.92 21.56 
690 121.36 21.87 

700 325.80 22.17 
710 330.25 22,47 
720 334.69 22,77 
730 339.14 23.08 
740 343.58 23.38 

750 346.03 23.68 
760 352.47 23,98 
770 356.91 24.29 
780 361.36 24.59 
790 365.80 24.89 

% He 
.007 OIYSLn 

T-90 
DENSITY,LRS/CtjBIC El 

.993 MElIU* AVERAGE ROltCULAH «EIG6T 4,199 

30 40 

•01174 .01150 
.01528 .01498 
.01863 .01045 
.02237 .02193 
.025*2 .02540 

.02946 .02887 

.03300 .03234 

.03654 .03581 

.04008 .03928 

.06362 .06275 

50 60 

,01128 .01106 
01468 .01440 

,01869 .01774 
,02150 .02108 
02490 .02442 

02831 .02776 
01171 "3110 
03511 )444 
03851 .03777 
0*191 .0*111 

IEMPEHA TURE,E 
70 80 

.01085 .01065 
•0|*13 .01387 
.01741 .01709 
.02069 .02030 
.02396 .02352 

.02724 .02673 
• 03051 « 0 '996 
.03379 .01316 
.03706 .03617 
•04031 .0i958 

90 100 

,01046 .01027 
,01162 .01337 
,01678 .01648 
01993 .0195» 
02309 .02268 

02625 .02578 
029.0 .02888 
03256 .03198 
03571 .03508 
03887 .03817 

110 120 

.01609 .00992 

.01314 .01291 

.01619 .01591 

.01921 .01890 

.02228 ,02190 

.02633 .02489 

.02837 .02788 

.03142 .03048 

.01**6 .03387 

.01750 .03686 

.0*715 

.05069 

.05423 

.05776 

.06129 

.06*82 

.06835 

.07118 

.07561 

.07893 

.08266 

.06598 

.08951 

.09301 

.09655 

.10007 

.10359 

.10711 

.11062 

.11614 

.11765 

.12116 

.12668 

.12619 

.13170 

.13520 

.13871 

.16222 

.16572 

.16923 

.15273 

.15623 

.15973 

.16323 

.16673 

.17023 

.17372 

.17722 

.16071 

.18621 

.18770 

.19119 

.19668 

.19617 

.20165 

.2051* 

.20663 

.21211 

.21559 

.71908 

.22255 

.22603 

.22951 

.23299 

.2364 7 

.23994 

.24342 

.74689 

.25036 

.25383 

.04621 

.0*968 

.05314 

.05661 

.06007 

.06353 

.06.499 

.'70*5 

.07390 

.07736 

.08082 

.08627 

.08772 

.091|8 

.09*63 

.09808 

.10153 

.10*97 

.10842 

.11187 

.11531 

.11875 

.12220 

.12564 

.12908 

.13252 

.135*6 

.13*3* 

.16283 

.16626 

.16970 

.1531) 

.15656 

.159*9 

.16362 

.16685 

.17028 

.17370 

.17713 

.18055 

.18398 

.187*0 

.1*082 

.19424 

.19766 

.20108 

.20669 

.20791 

.21132 

.21674 

.21815 

.22156 

.22697 

.22838 

.23179 

.23520 

.23860 

.24201 

.246*1 

.24881 

.0*5 31 

.1)4871 

.05210 

.05556 

.05889 

.06279 

.065*8 

.06967 

.07246 

.07586 

.0797* 

.08262 

.08661 

.08919 

.09278 

.1)9618 

.0996* 

.10267 

.10636 

.10968 

■11306 
.11664 
.11981 
.123)9 
.12656 

.12993 

.13331 

.13668 

.16066 

.16361 

.16678 

.150)6 

.1536) 

.15688 

.16076 

.16366 

.16696 

.17037 

.17368 

.1776* 

.18040 

.18376 

.18711 

.19046 

.1938? 

.19717 

.2005? 

.20367 

.207?? 

.21067 

.21)41 

.21776 

.220*6 

.22396 

.227^9 

.230*1 

.23 JT 

.23711 

.2*0*5 

.2*399 

.04444 

.0*777 

.651 n, 

.06*4,1 

.05776 

.06109 

.06442 

.06774 

.07107 

.07*39 

.0777? 

.08104 

.08436 

.08768 

.09)00 

•09432 
.09764 
.10095 
.10427 
.10758 

• 11090 
•11421 
.11752 
.12083 
.12414 

•12745 
•13076 
•13606 
.13737 
•16067 

.14398 

.1*728 
•15058 
.15318 
.15718 

.16048 

.16378 

.16707 

.17037 
•17366 

•17696 
.18025 
.18354 
.18*8) 
.1901? 

.19341 

.19676 

.19996 

.70327 

.70656 

.2098. 

.2131? 

.2164,1 

.21969 

.27797 

.2262. 

.72957 

.21606 

.71916 

•04366 
.04687 

.0601* 

.06341 

.05667 

.0599* 

.06321 
•066*7 

.06973 

.07299 

.07625 

.07952 

.08277 

.08603 

.08929 

.09255 

.09580 

.09906 
•10231 
.10556 

.10881 

• 11206 
.11531 
•11856 
.12181 

.12506 
•12830 
.13155 
• 13479 
•13003 

•14128 
.14*52 
.14776 
•15100 
.15423 

•15747 
.16071 
.1639* 
.16718 
.170*1 

.17365 

.17608 
•18011 
• 18334 
.18656 

.18979 

.19302 

.19624 

.199*7 

.20269 

.20592 

.2041* 

.21214 

.21558 

.21880 

.22202 
•2252* 
.22845 
•23167 
.21*88 

.04279 

.9*600 

.0.921 

.052*2 
•08563 

•0588) 

.06204 

.0652* 

.06844 

.07165 

.07*85 

.07805 

.08125 

.08*44 

.08764 

.04084 

.04403 

.04723 

.10042 
•10361 

•10681 
•11000 
.11319 
.11638 
.11957 

.12275 

.12594 
•12912 
.13231 
•13549 

.13868 

.14186 

.1*504 

.1682? 
•151*0 

•15*50 
.15775 
.16093 
.16*11 
.16728 

.170*6 
•17303 
. I 7600 
.17997 
•18314 

.18631 

.1»948 

.1426* 

.14561 

.14897 

.2021* 

.20530 

.208*7 

.21 lb) 

.21*79 

.21795 

•22111 
.22*27 
.227*3 
.2)058 

.04711? 

.0*517 

.0*8 12 

.051*7 

.05*6? 

,05777 

.06091 

.06*06 

.06770 

.07035 

.073*9 

.07663 

.07978 

.08791 

.08605 

.08919 

.09233 

.095*7 

.09860 

.10174 

.10488 

.10601 

.1111* 

.11427 

.11740 

.12053 

.12366 

.12679 

.12992 

.13304 

.13617 

.13929 

.14242 

.14554 

.1*866 

.15179 

.15*90 

.15803 
•16114 
.16426 

.16738 

.170*9 

.17161 

.17673 

.17984 

.18295 

.18606 

.189)7 

.19278 

. 195,19 

.19850 

.20160 

.20*71 

.2078? 

.2109? 

.21*03 

.21713 

.22023 

.2233* 

.7264 ) 

.0*127 

.04436 

.0*746 

.05055 

.0*16* 

.0567* 

.05963 

.06292 

.06601 

.06909 

.07718 

.0)527 

.07836 

.08144 

.08452 

.08761 

.09069 

.09377 

.09685 

.09993 

.10301 

.10609 

.10917 

.11224 

.115)2 

.11539 

.12147 

.12456 

.12761 

.13068 

.13375 

.13682 

.11909 

.14296 

.14603 

.1*909 

.15216 

.15522 

.15829 

.16135 

.16*41 

.167*7 

.17053 

.17360 

.17665 

.17971 

.18277 

.18583 

.18888 

.19193 

.19499 

.19804 

.20109 

.2061* 

.20720 

.2102* 

.21329 
•2163* 
.21938 
.222*! 

.0*055 

.04359 

.04663 

.0*967 

.05271 

.0557* 

.05878 

.0618? 

.06485 

.06789 

.0709? 

.07395 

.07698 

.0800? 

.06305 

.08608 

.08910 

.09213 

.09516 

.09519 

.10121 

.10*24 

.10726 

.11028 

.11331 

.11633 

.11935 

.12237 

.12539 

.128*0 

.13142 

.13464 

.13745 

.14047 

.1*348 

.14658 

.14951 

.15252 

.15553 

.15854 

.16155 

.16*56 

.16757 

.17057 

.17358 

.17658 

.17959 

.18259 

.18560 

.18859 

.19160 

.19*60 

.19760 

.20060 

.20360 

.20659 

.70959 
•21258 
.21558 
.71857 

.03995 

.0*78* 

.0*582 

.0*881 

.05180 

.05478 

.95777 

.06075 

.06374 

.0667? 

.06970 

.07268 

.07566 

.0784* .0816? 

.08460 

.08757 

.09055 

.09353 

.09650 

.099*7 

.102*5 

.10542 

.10839 

.11136 

•11433 
.11730 
.12027 
.12323 
.12620 

.129)7 

.13213 

.13510 

.13806 

.1*102 

.1*199 

.14695 

.1*991 

.15287 

.15583 

.15878 

.16174 

.16*70 

.16765 

.17061 

.17356 

.17*52 

.179*7 

.1824? 

.18517 

.18832 

.19127 

.19*72 

.197)7 

.20011 

.20366 

.20601 

.20895 

.21190 

.21484 
25730 .25222 
26077 .25562 
26*2* .2590? 
2*771 .262*2 
27117 .26581 

2*71? .74763 
25067 .2*596 
25*66 .2*917 
25711 .2524« 
26066 .25571 

.21810 .2337* 
•2*131 .23689 
.2**5? .2.005 
.2*77* .2*320 
.2509* .2*635 

22953 .225*8 
,23263 .2285) 
23571 .23156 
23883 .23461 
2*193 .23765 

22157 .21778 
22*55 .22073 
22755 .223*7 
2305* .22661 
23353 .22955 

.2746* .26921 

.27810 .27260 

.28156 ,27600 

.28502 .77939 

.28848 .28278 

76*06 .75898 
26')? .26725 
27066 .2655? 
27380 .26879 
2771? .77205 

.25415 .2*950 
•25736 .21266 
.26057 .25580 
.26378 .26895 
.26698 .26710 

,2*502 .2*070 
,2*811 .2*373 
25120 .2*677 
25*30 .2*981 
25739 .25285 

23*52 .232*9 
2)951 .23543 
2*2*9 .238)6 
2*5*8 .2*130 
2*8*7 .24473 

130 

.00975 

.01269 

.0156* 

.01858 

.02153 

.02**7 

.02741 

.03035 

.03329 

.6362 ) 

.03917 

.04211 

.0*505 

.04799 

.05092 

.05386 

.056 79 

.05973 

.06266 

.06559 

.06852 

.07145 

.07*38 

.07731 

.08024 

.08317 

.08609 

.08902 

.09195 

.09487 

.09779 

.10072 

.10364 

.10656 

.10948 

.11260 

.1153? 

.11826 

.12116 

.12408 

.12699 

.1299) 

.13282 

.1357* 

.13865 

.1*156 

.164*8 

.1*739 

.15030 

.1532) 

.15611 

.15902 

.16193 

.16484 

.16774 

.17065 

.17)55 

.17645 

.17936 

.18226 

.18516 

.18806 

.19096 

.19386 

.19676 

.19965 

.20255 

.205*5 

.20834 

.21124 

.21413 

.21702 

.21991 

.22281 

.22570 

.22859 

.23147 

.23436 

.23726 

.24014 



ê 

DEPTH 
rt 

flOO 
810 
820 
830 
840 

aso 

860 
870 
880 
890 

900 
910 
920 
930 
940 

950 
960 
970 
980 
990 

lüOO 

1050 
1100 
1150 
1?00 

1 ?50 
1300 
1 350 
1*00 
1*50 

1500 

PRESSURE 
PSIA âîM 

378.25 25.19 
374.69 25.50 
379.14 25.80 
383.58 26.10 
388.03 26.40 

392.47 26.71 
396.91 27.01 
401.36 27.31 
405.80 27.61 
410.25 27.92 

414.69 28.22 
419.1* 28.52 
423.58 28.82 
62b.03 29.13 
*32.47 29.43 

*36.91 29.73 
*41.36 10.03 
44¾.80 30.33 
*50.25 30.6* 
*54.69 30.94 

*59.1* 31.2* 
*81.36 32.75 
503.58 34,27 
525.80 35.78 
5*8.0? 37,29 

570.25 38.80 
592.47 *0.31 
614.69 *1.83 
636.91 43,3* 
659.13 44.85 

681.36 *6.36 

T-91 

.007 OAfôtN .993 HtllUM AVERAGE HOLttJLAR HEIGHT 

OENSlTf»LHS/CUHIC Fî 

TEMPERA ïURt *F 
60 70 80 30 

.29194 

.29540 
•29885 
.30231 
.30577 

.30922 

.31267 
•31612 
.31957 
.32302 

.3264? 

.12991 

.33336 
•33681 
.14025 

.34369 

.34714 

.35058 

.35401 

.357*5 

.36089 

.37806 

.39520 

.41232 

.*2941 

.44647 

,46351 
.*8051 
.49750 
.51446 

.53139 

40 

•28618 
,28957 
.29296 
•29634 
.29973 

.30312 

.30651 

.30989 

.31328 
•31666 

•32004 
,32342 
.32680 
•33018 
.33365 

.31693 

.14030 

.34368 

.34705 

.35042 

.35379 

.37063 

.387*4 

.40423 

.42099 

.43772 

.45443 

.4711? 

.48778 

.50441 

.52103 

50 

.28064 

.28397 

.28729 

.2906? 

.29394 

.29726 
•30068 
.30390 
.3072? 
.31063 

.31386 
•317|7 
.32049 
.32380 
.3271, 

,33042 
.33374 
.33706 
.34036 
.34366 

•34696 
•36349 
.37998 
.39645 
.*1290 

.4293? 

.4457? 

.4620« 

.47841 

.49476 

.51106 

.27531 

.27858 
•28)84 
.28610 
•28836 

.2916? 
•29488 
• 298U 
•30140 
•30466 

.30790 

.31116 
•3144? 
.31766 
.12091 

•32417 
.3274? 
.33066 
.33391 
•3371* 

•3404U 
.3666? 
.37?80 
.38896 

•40611 

.4212? 

.4373? 
•45340 
•46944 
•48547 

.50146 

.27018 

.27339 

.27659 

.27980 

.28299 

•28619 
•28940 
.29259 
.29579 
•29898 

.3021 « 

.30538 
•30857 
.31176 
.31495 

•31814 
.32133 
.12452 
.32771 
•33090 

•33408 
•34999 
.36590 
.38177 
.3976? 

•41344 
•*?9?4 
•4450? 
•46078 
•47651 

•4922? 

.26525 
•26839 
.27154 
•27468 
.2778? 

.26097 

.28411 

.28725 
•29039 
.29353 

.29666 
•2*980 
.30293 
.30607 
.30920 

.31234 

.31547 

.31860 

.32173 
•3248b 

•32799 
•34J6? 
•36924 
.37482 
.39039 

•40594 
•42145 
•43695 
.45244 
•46789 

•48333 

90 

•26048 
.26357 
•26666 
.26975 
.27284 

.27592 

.27901 

.28210 

.28518 
•28826 

.29135 

.294*2 

.29751 

.30058 

.30366 

.30675 

.3098? 

.31290 

.31548 

.3190* 

.32212 

.337..6 

.35281 

.36812 

.381*2 

•39869 
.4139* 
.42917 
.44439 
.45957 

.47474 

0.7 % 02< 

«.194 

109 110 

.25584 .Z51»5 

.?5ft9<! .25««« 

.20196 .257*2 

.26*94 .260*0 

.2680J .2*338 

.27106 .26636 
,2 7»04 .26935 
.27712 .27233 
.28015 .27531 
.2*316 .27*29 

.2**22 .2812* 
,2*42* 
.24227 .2*721 
.29530 .29019 
.24*32 .2931* 

.3013« .29*1» 

.30*37 .29910 

.30734 ,30207 

.310*2 .30*0* 

.313*3 .30*02 

.316*6 .31094 

.33153 .32582 

.3*661 .3*063 

.36167 .355** 

.37670 .37021 

.34171 ,3**96 

.*0669 .39970 

.»2166 .*1*42 

.*3662 .*2412 

.»5155 ,«*379 

.*66*6 .*5**6 

DENSITY 

99.3 % He 

120 130 

.2*716 .2*303 

.25010 .2*592 

.25303 .2*880 

.25547 .25168 

.25890 .25*57 

.261*3 .257..5 

.26*76 .26033 

.267*9 .26321 

.270*2 .26609 

.27388 .26897 

.276** .27168 

.274*0 .27*73 

.28233 .27761 

.28825 .260** 

.28H|» .2*336 

.291)0 .2*623 

.29*02 .28911 

.2969* .24196 

.299*6 .29*88 

.3027* .29772 

.30570 .30060 

.32024 .31*45 

.33**6 .32428 

.3*4*0 .3*35* 

.3639* .35767 

.378*8 .37215 

.3424* .38641 

.«07«? .*006« 

.*21*7 .41*66 

.«3630 .«2907 

.*507? .*«325 

500 3*.02 
600 «0.»3 
700 *7.63 
800 5«,*« 
900 81.2* 

.392*4 

.46926 

.5*558 

.62135 

.69661 

.38*73 

.*6009 

.53*9* 

.60929 

.6*313 

.37733 

.*5127 

.52*7? 

.59769 

.67016 

.37020 

.**277 

.51*87 

.58651 

.65766 

.36333 

.*3*59 

.50539 

.57575 

.6*565 

.35672 
,*2671 
.*9626 
.56538 
.63*08 

.35035 

.*1911 

.*87*5 

.55838 

.62289 

.3**20 

.*1178 

.*7895 

.5*572 

.61210 

.33*25 

.*0*69 
,*707* 
.536*0 
.60168 

.3328? 

.3*7*5 

.*62*1 

.52739 

.59160 

.326*7 

.39123 

.*5513 

.51867 

.58187 

1000 68,05 
1100 7*.85 
1200 81.65 
1300 88.*6 
1*00 95.26 

.7713* 

.»*559 

.91933 

.99257 
1.06533 

.756«* 

.»2933 

.90172 

.97363 
1.0*509 

.7*21* 

.81372 

.88**1 

.955*« 
1.02561 

.72**0 

.79*66 

.86*50 

.9378* 
1.00683 

.7151* 
■78*18 
.6527« 
.92098 
.9687* 

.70235 

.77019 

.83762 

.90*66 

.97129 

.68999 

.75670 

.82301 

.88892 

.95**6 

.67804 

.7*369 

.80889 

.87372 
,93818 

.66658 

.73109 

.79526 

.85905 
,922*8 

.655*» 

.7189* 

.78207 

.8**65 

.90727 

.6**69 

.70718 

.76931 

.83111 

.89258 

1500 102.07 
1600 108.87 
1700 115.68 
1800 122.*8 
1900 129.29 

1.13762 1.11607 1.09512 
1.209« 1.1866 1.16*6 
1.2806 1.2567 1.2335 
1.3517 1.3263 1.3019 
1.*221 1.3955 1.3700 

1.07537 1.05612 1.03752 
1.1*35 1.1230 1.103» 
1.2111 1.1896 1.1689 
1.278* 1.255* 1.2339 
1.3*51 1.3216 1.2986 

1.01959 1.00227 .9855« 
1.08*3 1.0660 1.0*8? 
1.1*87 1.129« 1.M06 
1.2128 1.192* 1.1727 
1.276» 1.2551 1.23*1 

.96917 .95369 
1.0311 1.01*5 
1.0925 1.0750 
1.1536 1.1351 
1.21*3 1.19*9 

2000 136.09 
2100 1*2.90 
2200 1*9.70 
2300 156.51 
2*00 163.31 

l.«921 l.»6«3 
1.5616 1.5326 
1.6307 1.6006 
1.699» 1.6681 
1,7677 1.7352 

l.»37* 1.«1 1H 
1.50*8 1,*778 
1.5715 1.5*35 
1.6379 1.6088 
1.7019 1.6738 

1.3869 1.3629 
1.*519 1»*268 
1.5165 *.«90S 
1.5807 1.3536 
1.6**6 1.6)65 

1.3397 1.3173 
1.«027 1.3793 
I,*653 I.**09 
1.5275 1.5022 
1.589» 1.5632 

1.2957 
1.3567 
1 .* 1 7* 
1 .*777 
1.5378 

1.27*7 
1.33*8 
1.39*6 
1.6560 
1.5112 

1.25*5 
1.3137 
1.3726 
1. » 311 
1,*89« 

2500 170.11 
2600 176.9? 
2700 183.72 
2800 140.53 
2900 197.33 

1.835« 1.8018 
1.9029 1.8681 
1.9698 1.93*0 
2.0365 1.9996 
2.1027 2.06*7 

1.7*95 1.7381 
1.83*7 1.8025 
1.8995 1.8668 
1.96*0 1.9247 
2.0251 1.9928 

1.708? 1.6741 
1.7713 1,7*12 
1.83*1 1.6030 
1.8965 1.86*5 
1.9586 1.4257 

1.6509 1.6238 
1.7122 1.68*1 
1.7731 1 •7**0 
1.8336 1.8037 
1.8939 1.8631 

1.5975 
1.6569 
1.7160 
1.77*8 
1.813? 

I.5720 
1.6305 
1.6888 
1.7*67 
1.80** 

1.5*7* 
1.6051 
1.6*25 
1.7196 
1.776* 

3000 204.1* 
3100 210.9* 
3200 217.75 
3300 22*.55 
3*00 211.36 

2.1685 2.124« 
2.2334 2.1438 
2.2990 2.2578 
2.3636 2.3215 
2.«274 2.18*8 

2.091» 2.0555 

2.155? 2.1178 
2.21«? 2.1748 
2.200» 2.2*16 
2.3*10 2.1028 

2.020* 1.4865 
2.0818 2.0*70 
2.1*29 2.1071 
2.2016 2.1670 
2.26*0 2.2265 

1.9537 1.9220 
2.0113 1.9808 
2.0726 2.0342 
2.1316 2.0973 
2.1903 2.1551 

1.891« 1.86)7 
1.9*93 l.4I»8 
2.006« 1.9765 
2.06*1 2.0J20 
2.1211 2.08»? 

I.8330 
I.8*42 
I .4*5? 
?. »10 09 
2.0^83 

3500 238.16 
3600 2*4.96 
3700 251,77 
JAOO 258,57 
i«00 265.38 

2.4918 

2.556% 
2.610b 
2.6813 
2.7438 

2.4477 
✓.51ü? 
2.5723 
2,6143 
2.6958 

2.40«0 
2.4666 
2.62 79 
2.58«« 
2.6494 

2.3639 

2.4246 
2.484-4 
2.6449 

2.6046 

2 « J?41 
2.1839 
2.44.34 
2.6026 
2.5614 

2.2867 

2.3446 
2•4033 
2.461b 
2.6196 

2.2406 

2.3066 
2.3644 

2.421« 
2.470U 

2.212/ 
2.269 i 
2.326. 

2.363 
2.4399 

2.1779 
? .2343 

.2905 
’. '*46 3 
.-.319 

2. 1 «*4 2 

2.199« 
2.2542 
2.3 i 4 
5.36«. \ 

2. 1 116 

2.166* 
2.2?! 1 

2 3296 

4000 272.1H 
4100 278,99 
4200 2*5,79 
4300 29?.60 
4 4 U fl 299,40 

2.8059 2.7569 
2.8676 2.0178 
?,9291 2.8 783 
2,9902 2.9186 
3.0510 5.9904 

2.7097 2.6639 

2./696 2.7231 
2.8292 2,7« iM 
2.8086 2.0401 
2.947s ? « 098** 

2.6198 2 «b 77? 

2.6701 2, 1346 
2.7361 2.6917 
2,7936 2.7486 
2.0509 2.0051 

?.536*> 2 »496 J 

2.6926 2.9618 
2.6409 2.607% 
2.7049 2.6026 
2.’607 2.71 76 

2.4S7? 2.4197 

5.SI23 ?.4 7 4 I 
2 • 6 67 1 2,52*1 
2,6216 ; .58 i 9 
c ,67b0 ¿.6iSf 

2.3b I* 
¿,4370 
2.49U* 
? «St jS 
2,6963 

4600 »06,21 
4600 313,01 
4700 319,81 
4800 326,6? 
4900 »33.4? 

3.1114 3.0679 
1.1716 3.1172 
3,2314 3.176? 
3,2909 3.2347 
3.3500 3.2930 

3.0062 
3.0646 
3.1257 
3.1806 
3.2J«0 

2.956 » 

3,0139 
3.071 1 

J.1281 
3.1049 

2.9080 
2.9640 
3.0213 
3.0774 
3.1334 

¿•»611 
2.917? 
2.9730 
J.Q204 
3. >036 

2.8161 
2.8714 
2.9263 
2.9010 
3.0364 

2 • 7 7 *’ J 
2.8269 
2.001U 
2.9350 
2.980« 

2.7 301» 
2.7037 
2.6 372 
2.8906 
2,9436 

2.6008 
?.7420 
?. 794 7 
2.84 »3 
2.8907 

2.6490 
2.7011 
2.76J6 
2.0054 
2.0571 

5000 340,23 3.4089 3.3511 »,29S\ 3.2412 3.1891 J.138b 3.0896 3.U422 2.9962 2.9617 2.9086 



SP. VOL 

0.7 % O7, 99.3 % He 

T-92 

,00» U»t(jtN 

SPFCIFIC VOl'iHt tCUHIC fl/LH 

.<»<»3 MEUU« HUlECUL*-» »EIÛ^T ». l1*1» 

DtPÎM 
n 

0 
10 
20 
ÎO 
»0 

so 
so 
10 
on 
on 

100 
uo 
120 
I JO 
1*0 

ISO 
160 
1»0 
160 
190 

200 
210 
220 
230 
2*0 

2S0 
260 
2 »0 
260 
290 

JOO 
JIO 
320 
330 
3*0 

3S0 
360 
370 
360 
390 

*00 
*10 
*20 
*30 
**0 

«SO 
*60 
*70 
*60 
*90 

SCO 
S10 
520 
SJO 
5*0 

550 
560 
570 
560 
590 

«00 
610 
620 
630 
e«o 

650 
660 
«70 
660 
690 

700 
710 
720 
730 
7*0 

750 
760 
770 
760 
790 

PRESSURF 

PS1* »76 

I* .70 
19.1* 
23.56 
26.03 
32.*7 

36.92 
«1.36 
»5.61 
50.25 
5*.70 

69.1» 
63.56 
66.03 
72.*7 
76.92 

61.36 
85.61 
90.26 
9*.70 
99.1« 

103.5* 
106.07 
112.»7 
116.92 
121.36 

125.81 
130.26 
13«.69 
139,1» 
1*3.68 

1*8.03 
152.*7 
156.92 
161.36 
165.61 

170.26 
17».69 
179.1» 
163.58 
188.03 

192.*7 
196.92 
201.36 
205.81 
210.25 

21«.69 
219.1* 
223.56 
228.03 
232.*7 

236.92 
2*1.36 
2*5.80 
250.26 
25*.69 

259.1« 
263.56 
268.03 
272.*7 
276.92 

281.36 
285.60 
290.25 
29*.69 
299.1* 

303.58 
306.07 
312.*7 
316.92 
321.36 

325.60 
330.25 
33*.69 
339,1» 
3*3.66 

3*8.03 
362.*7 
366.91 
361.36 
365.81. 

1.00 
1.30 
1.60 
1.91 
2.21 

2.51 
2.81 
3.1? 
3.»? 
3.7? 

», 02 

«.33 
*.67 
«.93 
6.23 

6.5* 
6.8» 
6.1» 
6.»« 
6.76 

7.06 
».35 
7.65 
7.96 
8.26 

8.66 
8.86 
9.1 » 
9.»7 
9.»» 

10.07 
10.36 
10.68 
10.96 
11.28 

11.56 
11.89 
12.19 
12.*9 
12.79 

13.10 
U.*0 
13.70 
1*.00 
16,31 

1*.61 
1*.91 
15.21 
15.52 
15.82 

16.12 
16.*2 
16.73 
17.03 
17.33 

17.63 
17.9* 
18.2* 
16.5* 
16.8* 

19.15 
19.*5 
19.76 
20.05 
20.36 

20.66 
20.96 
21.26 
21.56 
21.87 

22.17 
22.*7 
22.77 
23.06 
23.38 

23.68 
23.98 
2».29 
2*.59 
2».89 

30 

85.20* 
65.*30 
53.109 
*«.69» 
36.58» 

33.9»« 
30.302 
27.366 
2».950 
22.926 

21.207 
19.72» 
18.«*2 
17.31» 
16.316 

»0 

86.9*2 
66.766 
6*.192 
»5.606 
19.371 

3*.63« 
10.920 
27.92» 
25.»58 
23.393 

21.639 
20.129 
18.81’ 
17.666 
16.6*8 

15.»2» 
I*.6)0 
13.912 
13.261 
12.669 

12.1?» 
11.630 
11.172 
10.7*9 
10.15» 

9,9930 
9.6539 
9.3365 
9.0399 
8,7615 

8.»99» 
8.2533 
8.0208 
7,8011 
7,5932 

7.3963 
7.2092 
7.0315 
6.8*23 
6.7012 

6.5*75 
«.»007 
6.260» 
6.1263 
5.9977 

5.87*5 
5.7563 
5.6*27 
5.5336 
5.*286 

5.3276 
5.2305 
5.1367 
5.0*63 
».»590 

*.87*7 
*.7933 
*.71*5 
».6383 
*.56*6 

*.«933 
«.«?»l 
«.3571 
*.2920 
«.2289 

«.1676 
t•I062 
*.050» 
3.99*2 
3.9396 

1.8869 
3.83*8 
3.78*5 
3.7355 
3.687» 

3.6*12 
3.595» 
3.5516 
1.5086 
3,«665 

16.7*1 
1 *.928 
1 * . 199 

13.531 
12.92« 

12.37» 
11.86» 
11.199 
10.968 
10.568 

10.1960 
9,9*97 
9.5262 
9.2233 
8.939? 

8.6722 
8.*20» 
8.18)5 
».959* 
7.7*72 

7.5*62 
7.3553 
7.17*0 
7.001* 
6.8370 

6,6801 
6.530* 
6.1872 
6. 50 3 
6.1191 

6.993* 
6.8727 
5.7569 
5.6*56 
5.5385 

5.*355 
5.3362 
5.2*05 
5.1*83 
5.0592 

50 

89.69? 
68.101 
65.27« 
*6.5)8 

«0.167 

35.329 
11.518 
28.*8? 
25.967 
23.861 

22.071 
20.93? 
19.191 
18.019 
16.990 

16.096 

15.2?« 
1 * . » 7 8 
13.801 
11.18* 

12.620 
12.101 

11.6?» 
11.18« 
10.»»8 

10.3991 
10.0*60 
9.7161 
9.*069 
9.11»? 

8,8**8 
8.588* 
8.3*6» 
8.1179 
7.9016 

7.69«? 
7.5016 
7.316« 
7.1*06 
6.9729 

6.8129 
6.660? 
6.51*2 
6.37** 
6.2*06 

6.11?* 
5.9891 
6.8712 
5.7577 
5.**96 

6.5*3? 
5,«*?0 
5.3**5 
5.250* 
5.1595 

*.9712 
*.8901 
*.8098 
«.7321 
*.6569 

«,«8*0 
*.513» 
».*«50 
». 1787 
*.31»3 

*.251« 
«.1911 
».1321 
».07*8 
».0191 

3.96*9 
1.9121 
3.8608 
1.8108 
1.7620 

3•» I*6 
3.668 3 

1.6232 
3.6792 
3.5363 

5.0 » l 8 
*.9871 
».9060 
«.8268 
», 7*91 

60 

90.»20 
69.*3« 
«6.16» 
*).« 30 
40.9«« 

36.021 
32.15« 
29,0»» 
26.» »6 
?».32" 

22.60 3 
20.933 
19.668 
18.3»! 
lf.3l? 

16.369 
15.62* 
1 ». 761 
U.OTI 
13.»»2 

12.86» 
12.1*0 
11.86* 
11.»0« 
10.969 

10.6022 
10.2*21 
9.905» 
9,590» 
9.2951 

9.017« 
8.7660 
8.6091 
8,2760 
8.065* 

».8*6» 
7.6*78 
7.*69? 
7.2797 
7.1088 

6.9*55 
6.7898 
6.6*10 
6.»98« 
6.3621 

6.2313 
6.1059 
5.9855 
5.869« 
5.7583 

5.6511 
5.5* »9 
5.»*83 
5.152* 
5.2598 

5.1703 
5.0839 
5.000* 

.9)96 

11 MPt6*l t-«t •» 
70 »0 

*.«»*« 
*.60?» 
*.5310 
».*66* 
*.3996 

4.3369 
*.?'»0 
*.2138 
«.156» 
*.0986 

4.0«33 
1.989* 
1.9370 
3.88*0 
3.836» 

3.7879 
3.7*08 
3.69*7 
3.6*98 
3.6060 

«.8*13 

*.7««« 
».6921 
«.6210 
*.6619 
».»850 

*.»200 

*.3«69 
*.2956 
*.2359 
«.1780 

».121« 
*.066 » 
«.013) 
3.9613 
3.9108 

3.8613 

3.8112 
3.166? 
3.T20» 
3.6758 

92.160 
70,77? 
5 »,** 3 
»8.3«? 
*l.»3? 

36.713 
32.773 
29.598 
26.98« 
2*.795 

22.935 
21.335 
19.9*4 

18. »2* 
17.6*5 

16.681 
15.821 
15.0*5 
l*,3*0 
13.»00 

13.11« 
12.57« 
12.081 
I 1.6?« 
11.199 

10.8 I«» 
10.*381 
10.0951 
9.77*3 
».*730 

9.1900 
8.9236 
8.6719 
8.«3«« 
8,2096 

7.9963 
».79*1 
7.6017 
7.*189 
7.?»*6 

7.0783 
6.9196 
6.7678 
6.6226 
6.*837 

6.3503 
6.2225 
6.0997 
5.9816 
5.868? 

5.7588 
5.6537 
5.5521 
5.*5*» 
5.3601 

5.2690 
5.1808 
5.0957 
5.0132 
».9335 

93.910 
72.IJ6 
56.‘27 
49.251 
»2.519 

3 1.40» 
33.191 
30.156 
2».493 
25.262 

21.36» 
21.73» 
20.320 
19.0»6 
l ).977 

16.99) 
16.119 
15.32) 
14.610 
13.96) 

l 1. 160 
12.811 
12,106 
11.842 
i 1.410 

11.0066 
I o.614 1 
10.2851 
9.95)6 
9.6511 

9•1626 
9.0911 
6.83*8 
8.5928 
6.3635 

6.1*65 
) .9*0? 
7.)»*5 
).5580 
).3805 

).2110 
),0*93 
6.89*6 
6.)468 
6.6059 

6.4693 
6.338» 
6.2139 
6.0936 
5.9)80 

5.6666 
5.)595 
5.6561 
3.5565 
5.*603 

5.36)5 
5.2)77 
5.1909 
5.I06» 
3.0258 

90 

95.638 

73.**? 
69.610 

60.16« 
43.306 

38.098 

34.009 
10. ) 14 

28.1102 
?« . ' 10 

23.'99 
22.I 19 
20.696 
19.429 
18,»09 

I ). 11 I 
16.41) 
16.611 
14.880 
1 4 , ? I « 

1 J.607 

l 1.0*9 

12.61« 
12.061 
11.620 

11.211* 
10.8)06 
I O)»6 
10.1*16 
9.8289 

9.6161 

9.2686 
8.9975 
8.7611 
8.6176 

IOO 

97.3)8 

»».776 

«0.693 
61.078 
4«.091 

18. »90 

1*,6?) 
31.2)2 

28.610 
2«.I»7 

24.211 
22.«» i 
21.0)1 
19. )82 
18,641 

1).6?« 
16.71« 
16.89» 
16.150 

1*.«)1 

11.85* 
13.286 

I ?. »6? 
1 2 . ? »9 
1 l .811 

I 1 .» 1*« 
1 1.026 ' 
10.66*3 

10. 1250 
I O . O O » O 

9.)078 

9.»261 
9.1603 
8.909* 
8.671» 

«.856* 
*.»81« 
*,7090 
».6386 
».570* 

«.50*1 
*.* 197 
*.3)73 
*.316* 
*.257* 

*.2000 
*.l»»n 
* -0H96 
*.0365 
3.98*9 

3.93*7 
3.8856 
3.8378 
3.791 1 
3.7*56 

*.94 )U 
4.8708 
4./969 
«.)253 
4.655) 

».5882 
4.522b 
4,«590 
4.39)0 
4.33*9 

4.2781 
«.2214 
». 1658 
*.1119 
».059? 

4.0080 
1.9580 
1.9093 
3.8617 
3.815» 

8.2963 
8.0865 
7.8870 
7.6972 
7.5161 

7.1*37 
7.1790 
7.0215 
6.870» 
6.726« 

6.5882 
«.*556 
6.3281 
6.2057 
6.0879 

5.97«« 
5.8653 
5.7600 
5.6685 
5.5606 

5.*659 
5.37*6 
5.2862 
5.2006 
5.1180 

5.0378 
».960? 
«.88*9 
*.8118 
*.7*11 

*.6)21 
*.6055 
*.5*0» 
».»776 
*.«163 

».3567 
».2986 
*•?*?? 
*.1871 
*.131« 

».0813 
».030» 
3.9808 
3.932* 
3.8851 

8.(464 
6.2328 
8.029* 
1.83*2 
7.6520 

7.«765 
7.JOB) 
7.1*83 
6.9950 
6.8*8 I 

6.7072 
6.5720 
6.**2« 
6.3176 
6.1977 

6.0823 
5.9711 
5.863» 
5.7*05 
5.6609 

5.56*2 
«.*71* 
6. 181« 
5.29** 
5.2101 

5.1,-82 
« O * ‘•i J 

4 
4 • H J 

*» • Ibb* 

J 

4.4**» 

4 • 4 V> Ü 
4.*7** 
*. jie* 
4.?%2* 
4.20711 

4.102* 
4.0*2i 
4.0010 
3.V*<»9 

no 

9<4.11H 
76.11? 
61.77R 
*1 .9R« 
44.*7S 

3V.481 
3*•?** 
31.0?9 
?0.0!R 
26.6*4 

?4 .fcf4 
22.^ < 
? I .44 1 
20,11* 
i *. <vn 

n .010 
17,01 ♦ 
16.1 n 
1*6.420 
14.710 

14.100 
1 .“v? 
12.^0 
12.4^8 
l ? • O 4 1 

11 *M 77) 
1 1.222V 
10.8*60 
10.*087 
10.1H*7 

9.A**0? 
9.*9 3* 
9•1?3? 
9,0676 
8•A?*7 

8.*964 
8.3788 
8.172? 
7.97*4 
7.7879 

7.6091 
7.4383 
7 ,?7*3 
7.1191 
6.969* 

1?0 

100.8** 
77.447 
é?.86l 
*2.9no 
4*.667 

-.0.17* 
1*.A6 1 
3?. 1“7 
?9.S27 
? 7.I \) 

?*.0Q* 
¿3.144 

? O • 4 4 7 
|9.3 '6 

16. ¿-64 

17.310 
16.460 
lS.6^0 
14.9-6 

I 4 . 3 4 7 
I i. 7-.9 
13.217 
12.716 

!?.?*? 

1 I .8206 

11**130 
1 l.04 17 
10.6971 
10.3677 

10.0*79 
*.7611 
9.48*9 
9 • ??*8 
8.9797 

8.7464 
8.52*0 
8.3148 
8.1146 
7.9238 

7.7419 
7,5681 
7.4070 
7.2411 
7.0909 

1 30 

102.59* 
78.781 
63.94* 
53.813 
46.464 

40.667 
16.481 
37.94* 
*O.OJS 
?7 .**« 

?*.*28 
73,747 
7?. 198 
70.840 
19,»1 JM 

18. 
1 / .608 
16.74 3 
1 * . 9 6 O 
l*.?46 

I 4 , *94 
I i,99* 
13.444 
I2.93S 
17.463 

6.8761 
6.6886 
6.5*6* 
6.4797 
6.3076 

6.94*1 
6.80*1 
6.6707 
6.541* 
6.4173 

6.1901 
6.0769 
5.9678 
5.8675 
5.7611 

*.6611 
*.*683 
5.4767 
*.3880 
5.1074 

5.2191 
5.13HH 
5.U606 
4.9851 
4.91 W 

4.84 O D 
4. m 1 
4.7041 
4.6187 
4.57*1 

4.*1 13 
4.4*11 
4. 194 7 
4.3177 
4.?H?1 

4,7780 
4.1 fS7 
4.1719 
4.0717 
4.0747 

6.2979 
6.1877 
6.0717 
«.9647 
*.8614 

7616 

*•66*7 
* *770 
5.4818 
*.194* 

5.3100 

5.72» I 
*.14-7 
*•. O /1 7 
4.99 11 

4.974^ 
4 .8*4'* 
4.78*8 
4.7193 
4.6*46 

17.0239 
11.6151 
11.7333 
10.8759 
I 0.54U7 

10.775* 
9.9788 
9.6488 
9.3843 
9.1339 

8.8966 
8.6714 
8.4574 
8.7537 
8.059* 

7.8744 
7.6977 
7.5788 
7.3671 
7.7123 

7.0640 
6.9216 
6.T849 
6.6535 
6.577? 

6.4056 
6.7884 
6.1755 
6.0666 
*,961* 

*.8601 
*.7620 
S.66 1? 
*.*75* 
*,4867 

5.4007 
5.11 7* 
5.7367 
5.1564 
* . O M ** 

5.O1I8 7 
4.9 3 7 (2 
4.86/* 
4.79 »8 
4.7 341 

4.5917 
4.*30* 
<* .4 7 09 
4.41¿9 
4,3*64 

4.3011 
4.24 76 
4,1951 
4.144? 
4.094* 

4,6701 
4.6078 
4.*4 7? 
4.486? 
4.4107 

4.3747 

4.3201 
4.?869 

4.7148 
4.164? 



T-93 

DEPTH 
FT 

h«o 
«10 
«20 
«30 
0*0 

*50 
«to 
«TO 
«80 
«»0 

000 
910 
92fl 
930 
9*0 

950 
O«0 
970 
4« C 
99(1 

1000 
1050 
1100 
l 150 
1?00 

1250 
1300 
1350 
1*00 
1*50 

1500 

PRES5UW* 
PJU »TM 

170.25 25.19 
IT*.69 25,50 
3T9.1« 25.00 
363.50 26.10 
380.01 26.*0 

392.47 26.71 
396.91 27,01 
*01.16 27.31 
»05.80 27.61 
*10.25 27.92 

*1*,69 28.22 
*19.1* 28.52 
*23.58 28.82 
*28.03 29.11 
*32.*7 79.*3 

*36.91 79.71 
»*1.36 30.03 
*»5.80 30.33 
»50.75 30.6* 
*5*.69 70.9* 

*59.1» 31,2* 
*81.36 32.75 
503.58 7*.27 
525.HO 35,78 
5*8.07 37.29 

570.25 38.60 
542.47 *1.31 
6|*.69 *1.83 
636.91 »3.3» 
659.13 **.65 

681. 6 *6,36 

.007 OKTGEN 

30 *0 

3.*25» 3.»9«» 
3.3653 3.*536 
1.3*61 3.6135 
3.3079 3.37*5 
3.2705 3.3363 

3.2339 1.2991 
3,1982 3.2625 
3.1633 3.2269 
3.1292 3,1921 
3.0958 3.1580 

3.0611 3.12*6 
3.0311 1.0920 
2.9948 3.0600 
2,9691 1.0287 
7.9190 7.9980 

2,9096 7.9680 
2.88'j 7 7.9386 
2.857» 7.9097 
7.87*8 7.881* 
7.7976 7.8537 

7.7710 7.8265 
2.6*51 2.6981 
2.530* 2.5811 
2.*25l 2,4738 
2.1288 7.3753 

2.239« 7.78*5 
7,1575 2.7006 
7.081 1 7.1277. 
7.0100 7.0501 
1.9*3« 1.9825 

1.8819 1.9193 

specific wolphe.cubic fí/lb 

.993 hEUUH 

50 60 

3.5631 3.6323 
3,52)6 3.5896 
3.6808 3.5*81 
3.**09 3.5075 
J.*0?0 3.«674 

3.36*0 3.*791 
3.3269 3.3917 
3.7906 3.35*7 
1.2550 3.3174 
3.2703 3.282* 

1.186? 3.2*78 
3.1574 3.7138 
1.1203 3.1805 
3,0881 3,1*80 
3.0571 3.1161 

1.0266 3.08*8 
2.996» 3.05*7 
2.9670 3.0247 
7.93*1 ?,99*8 
2.9099 2.9661 

2.8871 2.91/7 
7.7611 2.80*1 
7.6317 2.687» 
7.527* 2.5709 
7.»219 2.«685 

2.1293 2.37*0 
2.2*16 2.2866 
2.16*1 2.2086 
2.090? 2.1302 
2.0217 2.0599 

1.9567 1.99*2 

6VER6GE MOuLCULâH »EIGHT 

TEhPEM»1uHE,F 
70 »0 90 

3.701? 3.7701 3.8391 
3.6578 3./260 3.79*0 
3.615» 3.6828 3.7501 
3.57*0 3.6*07 3.7072 
3.5316 3.599* 3.665? 

3.«9»? 3.5541 3.62*2 
3.*556 ).8198 3.58*1 
3.*177 3.*813 3.5**9 
3.3808 3.«*17 3.5066 
3.3**6 !.*Q6B 3.»691 

3.3093 3.3708 3.*323 
3.27*6 3.3355 3.3465 
3.2*0« 3.3010 3.3613 
3.2076 J.2672 3.3269 
3.1751 3.23*1 3.2931 

3.1*33 3.2016 3.2600 
3.1120 3.1699 3.2277 
3.0015 3.1387 3.1959 
3.0515 1.108? 3.16*8 
3.0221 3.0782 3.13*» 

2.9933 3.0*84 3.10«* 
2.8572 8.4102 2.9632 
2.7330 2./837 2.83»« 
2.619« 2.6680 2.7165 
2.5150 2.5616 2.6081 

2.*187 2..63» 2.508? 
2.1297 2.3(28 2.6158 
2.2*71 2.2886 2.3301 
2.170? 2.2103 2.2503 
2.0986 2.1373 2.1759 

2.0316 2.0690 2.106* 

SP. VOL. 

0.7 % 02/ 99.3 % He 

100 110 

3.4080 3.9769 
3.8621 3.930? 
3.817* 3.88*7 
3.7737 3.8*03 
3.7310 3.7968 

3.6892 3.75*3 
3.6*8« 1.7127 
3.6085 3.1721 
3.5695 3.6323 
1.5313 3.593» 

3.*939 3.5555 
3.*57* 1 518? 
1.6215 3.*«|8 
3.386* 3.**61 
3.1521 3.»Ill 

3.1)85 3.3768 
3.2855 3.3*13 
3.2532 3.310* 
3.2215 3.278? 
3.1905 3.2*66 

3.1600 3.2155 
3.0161 3.0692 
2.8851 2.9157 
2.7650 2.813» 
2.65*6 2.7012 

2.5524 2.5977 
2.*589 2.5019 
2.3716 2.4130 
2.2903 2.330* 
2.21*6 2.2531 

2.1*38 2.1812 

120 130 

4.0*59 *.11*7 
3.9984 ».066« 
3.9521 *.0193 
3.9068 1.9732 
3.8625 3.9282 

3.8143 3.88*3 
3.7770 3.8*13 
1.7357 3.7992 
3.6952 1.7581 
3.6557 3.71/9 

3.6170 3.6785 
3.5791 1.6*00 
3.5*20 3.6022 
3.5056 3.5653 
3 .*7nl 3.5241 

3.*35? 3.»437 
3.401? 3.4589 
3.3677 3.*2*9 
3.13*9 1.3915 
3.3027 3.358« 

3.27|? 3.3267 
3.12?? 3.1751 
2.9863 3.0370 
2.8620 2.9105 
2.7*77 2.79*3 

2.6*2* 2.6871 
2.5**4 2.5879 
2.«5*5 2.4960 
2.37o* 2.4105 
2.2920 2.3306 

2.2187 2.2561 

500 3*,0? 
600 »0.83 
700 »7,63 
800 5».*« 
900 61.2» 

2.5*82 
2,1309 
1.8329 
1.609* 
1.4355 

2.5992 
2.1735 
1.869» 
1.6*13 
1.46J8 

2.6502 
2.21*0 
1.9058 
1.6731 
l.»9?2 

2.7012 2.7523 
2.2585 2.3010 
1.9*22 1.9787 
1.7050 1.7369 
1.5205 1.5*88 

2.8033 2.85*3 
2.1*35 2.3860 
2.0151 2.0515 
1./687 1.8006 
1.5771 1.605« 

2.9053 2.966» 
2.4285 2.4710 
2.0879 2,1?»] 
1.832* 1.86*3 
1.6337 1.6620 

3.007* 3.058» 
2.513» 2.5560 
2.1607 2.1972 
1.8961 1.9280 
1.6903 1.7186 

1000 68.05 
1100 7*.85 
1200 »1.65 
1300 «8.«6 
1*00 95.26 

1.296» 
1.1826 
1.0877 
1.0075 
.93867 

1.3219 
1.2058 
1.1040 
1,0271 
.95685 

1.3*7* 
1.2289 
1.130? 
1.0*66 
.975(11 

1.3724 1.3483 
1.2521 1.2752 
1.151* 1.1726 
1.066? 1.085« 
.99321 1.01139 

l.»?38 1.4*91 
1.298* 1.3215 
1.1919 1.2151 
1.105« 1.1250 

1.02956 1.0*771 

l.»7*7 1.5002 
l.]**7 1.3678 
1.2363 1.2575 
l.l«*5 1.16*1 

1.06589 1.08*0* 

1.5257 1.5511 
1.3909 l.*l*l 
1.2787 1.2999 
1.1836 1.2032 

1.10221 1.12035 

1500 .02.07 
1600 108.87 
1700 115,68 
1800 12?.»8 
1900 129.29 

.87903 

.0268* 

.78079 

.73982 

.70319 

.89600 

.8*272 

.79575 

.75396 

.71657 

.91298 

.85865 

.81071 

.768)0 

.7299» 

.92991 .9*686 

.87*5* .890»* 

.82568 .8*061 

.78221 .79631 

.7*331 .75668 

9638* .98079 
90630 .92222 
8555* .87053 
81062 .62*5* 
7/005 .783*3 

99773 1.01*67 
>93806 .95397 
8856« .900*1 
83867 ,85276 
79678 .81017 

1.03160 1.0*856 
.96905 .98571 
.91535 .93025 
.86687 .88099 
.823*9 .63687 

2000 136,09 
2100 1*2.90 
2200 1*9.70 
2300 156.51 
2*00 163.31 

67020 .68292 .69563 
6*035 .652*7 .66*65 
6132* .62*76 .6361» 
5886* .599*9 .6106* 
56572 .57630 .58689 

.7083* .72101 .73372 

.67667 .6887» .70085 

.6*787 .659*0 .67093 

.62158 .63262 .6*165 

.597*5 .60803 .61861 

7*66] .75911 .77180 
71292 .72500 .73708 
682*6 .69399 .70652 
65*6« .66568 ,67671 
62918 .63972 .65029 

.78**8 .79716 

.76917 .76123 

.71706 .72857 

.6877* .69875 

.660«» .671*1 

2500 UO.M 
2600 176.9? 
2700 .83.72 
2800 190.53 
¿900 19/.33 

5**83 .55*99 
52551 .61529 
*0765 .51705 
«9105 .50010 
«7554 .*8*33 

5651« .57528 
5*5ni .55*79 
526»* .5358* 
50918 .5182? 
»9300 .50182 

585*2 .54557 
56*57 .57*31 
5*521 .55*62 
52728 .53633 
51057 .51924 

60572 .6158* 
58*0« .54380 
56399 .S73J4 
5*538 .55**2 
52802 .53675 

62549 .636)1 
60153 .61329 
58276 .592)1 
561*5 .5726) 
5*550 .55*21 

.6*621 

.6230? 

.60150 

.5815* 

.56293 

3000 20*.1» 
3100 210.9* 
1200 21/.75 
31u0 224,55 
3*00 211.36 

.«6116 

.*»766 

.*3*9« 

.*2304 

.«118« 

.46961 

.*5583 

.»*290 

.*30/6 

.«1413 

.»7806 

.*6*00 

.*5081 

.*38*6 
,*2600 

.48651 

. » / ? IH 

.*587» 
•*»61? 
.»3*26 

.(•9*95 

.*8036 

.«6665 

.05180 

.*»169 

.503*0 

.»8851 

.* /*5« 

.*01»7 

.*«913 

.5118« 

.»9669 

.*8?»« 

.*6913 

.*5657 

.5202« 

.50*85 

.*4034 

.* 7680 

.»6*01 

.5287) 

.5130) 

.*98?9 

.»8**7 

.* /1*5 

.537)* 

.521)7 

.506)4 

.♦92)2 

.« 7888 

.5*556 

.5293? 
• 51»0H 
.»4978 
.««631 

3500 218.16 
1600 244.96 
3700 26).77 
18iiO 268.57 
3*00 265.38 

•0132 .«0855 
14133 .19838 
18184 .38875 
17295 .17961 
36*46 .37095 

*1570 .*230* 

•05*2 .*12*5 
39550 .*02*1 
)8618 .3024½ 
37/«« .3819« 

.‘3027 .43750 

.«14*0 .*2651 

.40927 .41610 

.30461 .»0626 

.300*1 .39600 

**» 7? .*514» 

*335* .*4055 
»224* .*247« 
»1241 .41955 
40118 .*0085 

*5016 .*6618 

4*757 .*5*69 
*1650 .**3«? 
*?6?I .*3281 
41 » '4 .42281 

.*7159 

.46160 

.4502 < 

.*1444 

.*2927 

4000 272.18 
4100 278,99 
4200 285./9 
4 )00 202.60 
4403 240.40 

.16634 

.3*872 

.1*1*0 

.31**2 

.32776 

.36273 
,36*89 
. 3*7*3 
.34030 
.33351 

. 16906 
,361o* 
.35346 
.3*610 

.334?/ 

.37518 

.36721 

.359*8 

.3620« 

. 1*50 1 

.30170 

.373*0 

.365*9 

. 15796 

.J6U76 

.18802 

.3/456 

.3/)51 

.J6J8I 

.35650 

.39*33 

.3057? 

.17752 

.36070 

.3622) 

.*006* 

.34187 
, 18 153 
.1/55 7 
.36/4/ 

.40646 

. 14804 

. 1006* 

. )■ 1*4 

.37169 

.41127 
,40410 
.395c6 
.18711 
.174*2 

.»145 / 

.4101* 

.»0156 

.19)17 

.30616 

4500 3()6,21 
*600 113.01 
» 7 0 0 31 9.81 
*800 126.6? 
4000 111.«2 

.121*0 

.31530 

.11)0»/ 

.)0187 

.20851 

.32702 

.32080 

. 11*86 

. 10415 

.30368 

.3326» 

. 326 30 

. I2u?i 

.31**1 

.30881 

. n«26 
• 33180 
.12661 
.31068 
.3119H 

.1*38« 

.33720 

.33000 

.32*95 

.3191* 

•3*4*4 

.3*279 

.33616 
• 31021 
.32*30 

.15510 

.3*026 

.3*171 

.335*5 

.129*5 

.360/1 

.36175 

.34/lu 

.3*0/1 

.33*54 

. )/611 

. iso?* 

.35246 

.1*696 

.3307? 

.37141 

.36*70 

.3678? 

.35121 

.1**26 

. 17/50 
,37019 
.36 117 

.356*6 

.36001 

5000 1*0.23 .20335 .200*1 .303*8 .3085 3 .3) 357 .3186? .12167 .32871 .31175 .33874 .3*381 



DENSITY 
0.5 % 0,, 99.5 % He 

T-94 

DEPTH 
FT 

0 
10 
20 
30 
«0 

50 
50 
70 
80 
90 

100 
no 
120 
130 
no 

150 
160 
170 
180 
190 

200 
?10 
220 
230 
240 

250 
260 
270 
280 
290 

300 
310 
120 
330 
340 

350 
360 
370 
380 
390 

400 
410 
420 
430 
440 

450 
460 
470 
480 
490 

500 
510 
520 
530 
540 

550 
560 
570 
580 
590 

600 
61 0 
620 
630 
640 

650 
660 
670 
680 
690 

700 
710 
720 
730 
740 

750 
760 
770 
780 
790 

PRESSURE 
PSU âTM 

14*70 1.00 
19*14 1.30 
23*58 1.60 
28.03 1.91 
32.47 2.21 

36.92 2.51 
41.36 2.81 
45.81 3.12 
50.25 3.42 
54.70 3.72 

59.14 4.02 
63.58 4.33 
66.03 4.63 
72.47 4,93 
76.9? 5.23 

81.36 5.54 
85.81 5.84 
90.25 6.14 
94.70 6.44 
99.14 6.75 

103.5« 7.05 
108.03 7.35 
112.«? 7.65 
116.92 7.96 
121.36 8.26 

125.81 8.56 
130.25 8.86 
134.69 9.17 
139.14 9.47 
143.5« 9.77 

148.03 10.07 
152.47 10.38 
156.92 10.68 
161.36 10.98 
165.61 11.28 

170*25 11.58 
174.69 11.89 
179.14 12.19 
183*56 12.49 
188.03 12.79 

192.47 13.10 
196.92 13.40 
201.36 13.70 
205.81 14.00 
210.25 14.31 

214.69 14.61 
219.14 14.91 
223.56 15.21 
228.03 15.52 
232*47 15.82 

236.92 16.12 
241.36 16.42 
245.80 16.73 
250.25 17.03 
254.69 17.33 

259.14 17.63 
263.56 17.94 
268*03 18.24 
272.47 18.54 
276*92 18.84 

281.36 19.15 
285.80 19.45 
290.25 19.75 
294.69 20.05 
299.14 20.36 

303.58 20.66 
308.03 20.96 
312.47 21.26 
316.9? 21.56 
321.36 21.87 

325.80 22.17 
330.25 22.47 
334.69 22,77 
339.14 23.0« 
343.58 23.38 

348.03 23.68 
352.47 23.98 
356.91 24.29 
361*36 24.59 
365*80 24.89 

DENSITY.IHS/CUÖIC 

AVERAGE 

»■ 1 

MOLtCULAH «EIGHT 4.143 .005 OXYGEN 

30 40 

•01158 .01135 
•01508 .01478 
•01858 .01821 
.02208 .02163 
.02557 .02506 

.02907 .02849 

.03256 .03191 

.03605 ,03533 

.01955 .01876 
•04304 .04218 

•04653 .04560 
.05001 .0490? 
.05350 .05243 
.05699 .05585 
.06047 ,05927 

.06196 ,06268 

.06744 .06610 

.07092 .06951 

.07440 ,0729? 

.07788 .07613 

,0«136 .07974 
•08484 .08315 
,08831 .08655 
.09179 .08996 
.09526 .09317 

,09874 ,09671 
.10221 .10017 
.10568 .1035? 
.10915 .10697 
•11261 .11037 

.11608 .11377 

.11955 .11717 
•12301 .12057 
.12648 .12396 
.12994 .12736 

.13340 .13075 
•13686 .13414 
•14032 .13753 
.14378 .1409? 
•14724 .14431 

•15069 .14770 
.15415 .15109 
.15760 ,15447 
•16106 ,15786 
•16451 .16124 

.16796 .16463 
• mtl .16801 
•17486 .17139 
.17830 .17477 
•18175 .17815 

•18520 .1815? 
.18864 .18490 
•19209 .18828 
.19553 .19165 
.19897 .19502 

•20241 .19040 
,20584 .20177 
•20928 .20514 
.21272 .20851 
•21616 .21187 

.21959 .21524 
•22302 .21861 
.22646 .22197 
.22989 .22534 
.23331 .22870 

.23674 .23206 

.24017 .2354? 
•24360 .23879 
•24703 .24214 
.25045 .24550 

.25388 .24806 

.25730 .25221 

.26072 .25557 
•26414 .2509? 
.26756 .26227 

.27097 .26563 

.27439 .2609« 

.27781 .27233 

.28122 .27567 

.20464 ,27902 

.995 HELIUM 

50 60 

.01111 .0109] 

.01449 .01421 

.017«« .01751 

.02121 .02080 

.024*7 ,02*lo 

.02791 .02739 

.03129 .0106« 
,034a* .01198 
.03800 .0172/ 
.04115 .04058 

.04470 .04185 

.048(14 .0*711 

.051*1 .OSO*'* 

.05*74 .05171 

.05811 .05699 

.061*5 .060?« 

. 06*9(1 .06156 
• 06«14 .0668* 
.071*6 .070 M 
•O?*«* .07340 

,07H1M .0766- 

.08152 .0799« 

.08484 .0812* 

.08870 .09651 
•09)5* .0897* 

,09*68 .09106 

,0982? .09614 
.10155 .09961 
. 1048«» . 1028« 
.1082? .10615 

.11155 .1094? 
•1148« *11269 
.11821 .11595 
.12156 .11922 
.12487 .12248 

.12820 *125?« 

.13151 .12901 
,13485 .13228 
.1381« .13554 
.14150 .13800 

.14483 .14206 

.14815 .14531 

.1514? .14857 

.15479 •1518 « 

.15810 .15509 

.1614? .15814 

•16474 *16160 
,16006 «16485 
.1711? .16810 
.17468 *17135 

.17799 .17460 

.18111 .17705 
•10461 .10109 
,1879? .10434 
.19124 .10759 

,19454 .19083 
.19785 .1940m 

.20115 .19732 

.20446 .20056 

.207/6 .20180 

.21106 .2070* 

.21417 .21029 

.21767 .2135? 

.22097 .21676 

.22426 .21999 

.22756 .2232 < 

.23005 .22647 
,23416 .2297.) 

.23745 .23291 

.24074 .23616 

.24401 .21939 

.2473? .2426? 

.25061 .24585 
•25391 .24908 
.?57?n .25230 

.260*« .25551 

.26377 .2587« 

.26705 ,2619m 

.27031 .26520 

.27162 .26041 

TEMPERA IuWt.F 
70 80 

•01071 .01051 
•01394 .01368 
•0)710 .01686 
.02041 .02003 
.02364 .Oc'J?! 

.02607 .U^òJH 

.01011 .02955 

.03334 .0327? 

.03656 .03589 
•03979 .0(906 

.04302 .0*222 
• 0*625 .0>.5J9 
•0*9*7 .0*656 
.05270 .05172 
.0559? .06*89 

•05914 .03005 
.06236 .00121 
•06558 .06*37 
•06880 .06/51 
•07202 .0/069 

.0752* .0/305 

.07046 .0/701 

.08167 .00016 

.08489 .06332 
•00810 .06647 

.09111 .06963 
•09*53 .0*270 
.09774 .09593 
.10094 .09908 
•10416 .10224 

.10736 .10530 

.11057 .10053 
•11378 .11160 
.1169« .1)403 
.12019 .11797 

.12339 .12112 

.12659 .12426 

.12979 .127*1 
•13299 .13055 
•13620 .13309 

.13939 .13603 
•14259 .13997 
• 1*579 .1*31 1 
• 14890 .1 >. 625 
•1521« .14930 

.15537 .15252 

.15857 .15565 
•16176 .1^879 
.16495 .1619? 
•16814 .16505 

.17)33 • 16018 

.1745? .)/)31 

.17771 .17*44 

.18089 .17757 
•18408 .18070 

•10726 .10303 
•19045 .18695 
•19361 .19008 
.19681 .19320 
•20000 .19633 

•2031« .19945 
.20635 .20257 
.20953 .20569 
.21271 .20881 
.21589 .2119J 

.21906 .21505 

.22224 .21016 
•22541 .22120 
•22850 .22439 
.23176 .22751 

.23*91 .23062 
•23809 .23374 
•24127 .23605 
•24443 .2jV96 
.24760 .2007 

.25077 .2*618 

.25393 .2.929 

.25710 .25239 

.26026 .25550 

.26341 .26061 

90 100 

.01032 .01013 

.01343 .01319 

.01655 .01626 

.01967 .01932 

.02270 .022-10 

,02690 .025*4 
.02901 .02049 
.01212 .03155 
.0352* .03*61 
.038 15 .0 1 /60 

.0*1*6 .0*072 
,0**67 .0*1// 
,0*76H .0*683 
.05078 .0*908 
.05189 .06293 

.05700 .05590 

.06010 .06903 

.06320 .06200 

.06611 ,06513 

.069*1 .06017 

.0726) .07122 

.07661 .07*2/ 

.0787’ ,07731 

.08101 .QH0J5 
,08*91 ,003*0 

.00801 .006** 
,09110 ,009*8 
.09*20 .09252 
.09729 .09556 
,10038 .09860 

.103*0 .1016* 

.10657 .10*67 
,10966 .10771 
.11275 .11075 
•1158* .11370 

•11893 .11601 
.12202 .11905 
•12510 ,12288 
.12019 .12591 
.13127 .12894 

.13436 .13197 

.13744 .13500 
•14052 .13003 
•14360 .14106 
.14668 .)4508 

.14976 .14711 
•15284 .15013 
.1559? .15316 
•15900 .15618 
.16208 .15920 

.16515 .16222 

.1682? .1652* 

.17130 .16826 

.17437 .17128 

.17744 .17*30 

.18051 .17732 

.18358 .18033 

.18666 .18335 

.1097? .)0616 

.19279 ,10937 

.19505 .19239 

.1909? .195*0 

.20)99 .198*2 

.20505 .20)*? 
,2001) .20**3 

.21)17 .207*« 

.21*?* .2)0*5 

.21730 .21346 

.22016 .216*6 

.2234? .21947 

.22648 .22248 

.22953 .22540 

.23259 .22048 

.23565 .231*9 

.23070 .234*9 

.24176 .23749 

.2**01 .2*0*9 

.2*786 .2*349 
•25091 .2*6*0 
.25196 .2*9*0 

110 120 

.00995 .00978 

.01296 .01274 

.01597 .01570 

.0189« ,01865 

.02190 .02161 

.02499 .0?4«6 

.02709 .02/6,1 

.03100 .030*6 
,01*00 .013*? 
.01700 .03617 

.0*001 .0391? 

.0*301 .0*217 
,0-.601 .0*521 
.0*900 . 0*8 I 6 

.05200 .05111 

.05500 .05*05 

.05800 .05/00 
,06099 .0594* 
.06194 ,06209 
,06690 .ÜòSMl 

.06997 .06077 

.07297 .071 >1 
,07596 . U 7*«5 
.07095 ,07769 
.,)6194 ,00061 

,08.91 .08347 

.0879? .00641 

.09091 .00914 

.09109 .09228 

.09680 .095?! 

.09986 .09015 

•10205 .1010« 
•10503 .10401 
.10801 .10695 
.11179 .10908 

•11478 .11201 

.11776 •11574 

.12074 .11867 

.1217? .12169 

.12669 .1246? 

.12967 .127*5 

.13265 .13017 

.1356? .13310 

.13860 .1362? 

.14157 .13914 

.14454 .14207 

.14752 .14499 

.15049 .1*791 
•153*6 .15083 
.156*3 .15376 

•16940 .15667 

.16236 .15969 

.16613 .16261 

.16830 .1654? 

.17127 .16814 

.174?) .17125 

.17720 .174)7 
• 18016 . I77nP 
.18112 .17499 
.18608 .18290 

.18406 .1050) 

.19201 .1007? 

.19497 .141*3 

.1479? .194*4 

.20000 .19/46 

.2038* .20016 

.20600 .20127 

.20975 .206)7 

.21271 .20900 
•2)666 .21198 

.21061 .21400 

.22167 .21//9 

.2245? .22069 
,227*7 .22369 
. ? 30*2 . ??6.»9 

.21137 .22939 

.23611 .23229 

.23926 .23518 

.24221 .23808 
,24516 .24098 

130 

.0096? 

.0125? 

.01543 

.01834 

.02124 

.02414 

.02706 

.02995 

.03205 

.0 36 75 

.03865 
. 0*155 
.04445 
.04/36 
.0502* 

.05314 

. 0560 1 

.05041 

.0610? 

.064 /? 

.0676) 

.07050 
,073J9 
,0/628 
.07917 

.08206 
,00495 
.08704 
.0907? 
.09361 

.09649 

.09438 
•10226 
.10514 
•1080? 

.11091 

.11379 
•11667 
•11954 
•1224? 

.12530 

.12818 
•13105 
.11393 
•13600 

•13968 
.14255 
•1*542 
.14829 
•15)16 

.15403 
•15690 
.15977 
.16264 
.16550 

.16H37 

.17124 

.17410 

. 1 7646 

.17901 

.182/0 

.18656 

.180*2 

.19120 

.19*14 

. 19700 

.19906 

.202/1 

.2065/ 

.20042 

.21120 

.21* )3 

.21699 

.21964 

.22264 

.22554 

.220 19 

.23124 

.23409 

.23694 



DfPTw 

FT 

600 
filO 
820 
830 
640 

850 
fibO 
870 
H«n 
890 

«00 
«10 
9?0 
«30 
«4 C 

950 

9b0 
970 
980 
990 

1 JOO 
I 05 
MOO 
, ISO 
WOO 

1260 
1300 
1 350 
)400 
1450 

1600 

PRESSUHF 

9514 4 TM 

370.25 25.19 
374.69 25.50 
379.14 25.BO 
383.56 26.10 
386.03 26.40 

392.47 26.71 
396.91 27.01 
401.36 27.31 
405.fiO ? 7.6) 
410.26 27,9? 

414.69 28.22 
419,1* 28.62 
4^3.68 28.8? 
428,03 29.13 
432.47 29,43 

436*91 29.73 
441.36 30.03 
445*80 )0.33 
•*60.26 30.64 
*64,69 30.9* 

*69.14 31.24 
*81.36 32,76 
6uJ.6H 34.27 
525.80 35.78 
^48.02 37.29 

570.26 38.80 
692.47 *0.31 
61 *.69 *'..8 3 
6J6.91 *3.34 
669.13 44.85 

681.36 46.36 

.006 OXYblN ,995 HELIUM 

T-95 

DENSITY,L8S/CUBIC FT 

AVERAGE molECULAH «EIGHT 

TEMPERATUHE,F 
60 70 Ö0 90 30 

.28805 
•29146 
.29488 
•29829 
.30169 

•30610 
.30850 
.31191 
.11531 
.31872 

.32212 
,32652 
.32892 
• 33?J? 
.33572 

.3391 I 

.34261 

. .34690 
•34930 
.35269 

.3560« 

.3730) 
,7899«. 
.4068 i 
.42369 

.4406 ) 

. 57 34 

.«7*12 
•«9088 
.50762 

.62*3) 

40 

.28237 

.28571 

.28906 

.29240 

.29574 

.29908 

.3024? 

.30576 
• 30910 
.31244 

.31577 

.11911 

.3224* 

.32577 

.32911 

.33244 

.33577 

.13910 

.34243 

.34576 

.34908 

.76569 

.38228 
• 39886 
.41639 

.43190 

.**839 

.46485 

.48129 

.49771 

.61410 

50 

.27691 

.28019 

.28347 

.28674 

.2900? 

.29330 

.29658 

.29986 

.30313 

.30040 

, 309*7 
.31298 
.316^2 
.319*9 
.32276 

,32602 
.32929 
.33266 
.33582 
.33909 

.34216 

.36846 

.37*92 

.3911« 

.*0740 

.42361 

.439T9 
•45594 
.47208 
.48818 

.50427 

.27165 

.27487 

.27809 

.28131 

.28452 

.28773 
•29096 
.29417 
.29738 
.3006O 

.30381 

.30701 
• 310? 3 
•31344 
.3166* 

.3)986 

.32304 

.32624 

.32944 

.33267 

.33687 

.35186 

.3678* 

. 383 79 

.3997? 

.41663 

.4 )150 
• 447 3* 
•46319 
•47901 

.49479 

.26669 

.26976 

.27291 

.27607 
•27923 

.28238 

.28554 
•28870 
.29185 
.29501 

•29816 
•30130 
.30446 
.30761 
.31076 

.31391 

.31706 

.32020 

.32334 
•32649 

.32963 
•34534 
•3610? 
•37669 
.39232 

.40794 

.42353 
•*3910 
.45*65 
•*7018 

•48568 

•?617| 
•26482 
.26792 
•2710? 
.2741? 

.2772? 
•2o03? 
.28342 
.20652 
.28961 

.29271 
29580 

.29890 
• 3u199 

•30509 

.30818 

.31127 
•31436 
.317*6 
•32054 

.3*362 

.33905 
•35446 
•36981 
.36519 

.40053 

.41584 

.43114 
•4464? 
•46167 

• 4 7689 

.25701 

.26006 

.26311 

.26616 

.26920 

.27225 

.27630 

.27833 

.28138 
,28443 

.28746 

.29061 

.29355 

.29658 

.2996? 

.30266 

.30669 

.30873 

.31176 
•31480 

.31783 

.33299 

.34811 

.36322 

.3783? 

.39339 

.40843 

.62347 

.43847 

.46346 

•4684? 

0.5 % 0,, 

».1*3 

too no 

.25241 .2*111 

.255*8 .25105 

.258*1 ,253.. 

.261*8 .25643 

.26**6 .25.81 

.267*5 .26282 

.270** .26576 

.273*3 .26870 

.276*2 .27163 

.279*2 .27*57 

.212*0 .27751 

.285!. ,260*5 

.21838 .28339 

.29137 .28632 

.29*3* .21926 

.29733 .29219 

.30032 .29512 
•30330 .29105 
.30621 .30099 
.30926 .30792 

.3122* .10615 

.32719 ,321*8 

.3*200 .33610 

.35688 .35071 

.37168 .36528 

.38650 .3798* 

.«0129 ,3943. 

.»1605 .»0841 

.*3080 ,42340 

.«»55* ,*3790 

.46025 .«5236 

DENSITY 

99.5 % He 

12(1 130 

.2*318 .23979 

.2*677 .2*26» 

.24.67 .2*5*8 

.25256 .2*833 

.255*5 .25118 

.2583* .25*02 

.2612« .25687 

.26*13 .25.71 

.267n2 .26255 

.26.91 .26539 

.27210 .26623 

.275*1 .27107 

.278*7 .27301 

.281*5 .276/8 

.28*3» .27459 

.2872? .282*2 

.29010 .28526 

.29249 .21104 

.29517 .29001 

.29878 .29376 

.70163 .29659 

.31603 .31076 

.330*0 .32*89 

.3**76 .33901 

.35909 .35311 

.373*1 .36720 

.38771 .38127 

.402((0 .39531 

.41626 .40935 

.*3051 .«2336 

.***72 .*3735 

500 1».0? 
600 *0.13 
700 »7.63 
100 5«.»« 
000 61.2« 

38722 .37961 .3721) 
»6102 .»5397 .**526 
53832 .52782 .51771 
61308 .60)18 .58971 
6873* .67*0» .66125 

.36527 .35850 .35197 

.*3681 .4281) .*2103 

.50801 .*9867 .*8966 

.57871 .56810 .55786 

.6*80* .63708 .6256* 

3*568 .33961 ,33375 
»1353 .«0630 .39931 
*8097 ,«7258 .46**7 
5*799 .538*7 .52926 
61*62 .60396 .59367 

32809 .32262 
39255 .38603 
«5665 .«490« 
52018 .51178 
5837* .57*1* 

1000 68.05 
1100 74,85 
1200 81.65 
1300 18.46 
1*00 95.26 

.76110 .7*6*3 .73*30 

.83*36 .81832 .80291 

.90712 ,8897« .87305 

.97938 .96072 .9*2?» 
1.05)18 1.03121 1.01149 

•7117? .70563 .60300 
.78805 .77376 .7599* 
.85696 .8*1*6 .62652 
.925** .9087» .89267 
.993*8 .97563 .958*1 

.68082 .66907 ,65772 

.7*665 .73381 .72138 

.8)207 .79815 .78*69 

.87713 .86213 .8*76» 

.»»178 ,.257* .9102» 

6*67* .63612 
70939 .69776 
77166 .75911 
833*4 .82009 
8952» .86072 

1500 102.07 
1600 108.87 
1700 115.68 
1800 12?.*6 
1900 129.29 

1.12250 1.1012» 1.0808? 
1.193« 1.1709 1.1*4? 
1.2638 1.2*00 1.2172 
1.3337 1.3088 1.28*7 
1.4033 1.3771 1.3518 

1,06101 1.0*209 1.02376 
1.1283 1.1082 1.0887 
1.1951 1.1739 1.1533 
1.2615 1.2391 1.2175 
1.1275 1.30*0 1.281* 

1.00607 ,98898 .972*7 
1.0700 1.0519 1.03»« 
1.1335 1.11«» 1.0959 
1.1967 1.1766 1.1571 
1.2595 1.238* 1.2160 

95651 .9*105 
.0)7* 1.0010 
.0760 1.0607 
.1363 1.1.01 
.1983 1.1 9| 

2000 136.09 
2100 1*2.90 
2200 1*9.70 
2300 156.51 
2*00 163.31 

1.4723 l.«*»9 1.4115 
1.5*09 1.5123 1.»8*8 
1.6092 1.579» 1.5508 
1.6769 1.6*60 1.6162 
1.7**2 1.712? 1.681* 

1.3931 1.3686 t.J**9 
1.4583 1.4327 1.*080 
1.5231 1.496« I.*707 
1.5876 1.5599 1.5331 
1.6516 1.6229 1.5952 

1.3220 1.2999 1.2785 
1.38*1 1.3610 1.3387 
1.4459 1.4219 1.3966 
1.5073 1.4823 1.»562 
1.568* 1.5*25 1.517» 

.2578 1.2378 

.3171 1.2963 

.3762 1.35«« 

.*3*9 1.4122 

.*932 1.*697 

2500 170.11 
2600 176.92 
2700 103.72 
2800 190.53 
2000 197.33 

1.8112 1.7781 1.7*61 
1.8777 1.8*35 1.8)05 
1.9*39 1.9085 1.87*5 
2.0096 1.4731 1.9310 
2.07*9 2.0375 2.0011 

1.7153 1.6856 1.6569 
1.7786 1.7*79 1.7183 
1.841h 1.8099 1.7743 
1.40»? 1.6715 1.8399 
1.9665 1.9328 1.5003 

1.6291 1.6023 1.576« 
1.6895 1.6618 1.6350 
1.7*97 1.72)0 1.6933 
1.809» 1.7794 1.751* 
1.8689 1.8385 1.8090 

.5512 1.5269 

.6090 1.5839 

.6665 1.6405 

.7237 1.6969 

.7806 1.7530 

3000 20*.1» 
J1U0 210.9* 
3200 217.75 
3300 224,56 
3*00 211,16 

2.1399 
2.20** 
2.2686 
2.3325 
2.1968 

2.1013 
2.16*9 
2.2261 
2.2909 
2.3533 

2.06«? 
2.1267 
2.1119 
2.2507 
?.31?? 

2.0?8 t 

2.0149 
2.1511 
2.2120 
2.2726 

1.9938 
2.06*3 
2.11*6 
2.1 7*6 
2.23*2 

1.9603 
2.0200 
2.074» 

2.I 386 
2.1472 

1.9279 
1.9161 
2.0*53 
2.1036 
2.161» 

1.8967 
l.96*0 
2.0123 
2.0697 
2.1268 

1.166» 
1.4236 
1.910* 
2.0170 
2.091? 

1.837? 
1.8916 
1.9*56 
2.0053 
2.0607 

1.8081 
1.86» 1 
1.9145 
1.97*6 
2.0243 

3500 216.16 

3600 2**.96 
3700 261.77 
3100 268.67 
1900 265.31 

2.»589 2.»16* 

2.5216 2.*771 
2.51*0 2.5115 
2.6*61 2.6996 
2.7077 2.660? 

2.3711 2.1120 

2.*J»| 2.1927 
2.*4*6 2.*52? 
2.55*1 2.611* 
2.61*6 2.5701 

2.2935 2.2557 

2.3526 2.3138 
2.*11? 2.3717 
2.4646 2.*241 
2.5277 ?.*86* 

2.2190 2.1135 

2•? 7hJ 2.2*00 
2.3313 2.2962 
2.3900 2.1521 
2.4464 2.4071 

2.1*9) 2.1)60 

2.20*9 2.1709 
2.260* 2.2256 

?.:M6» 2.2800 
2.3703 2.33*0 

2.0837 

2.1374 
2.1419 

2.2*56 
2.2469 

»000 272,18 

*100 278.99 
*200 285.79 
«100 292.60 
4*00 209.»0 

2.7640 J■7206 

2.8301 2.(80( 
2,1406 2,8*05 
2.9504 2.1994 
3.0110 2.9519 

2.6/1,0 2,6219 
2.7312 2.6171 
2.7421 2.7*51 
2.8506 2.1024 
2.9014 2.1601 

2.585« 6.5*31 
2.6*29 ..O000 
2.7001 ¢.6563 
2.7570 2.71?* 
2.1136 2.7683 

2.5026 2.4632 
2.5586 2.4183 

2.61*1 2.4731 
2.6693 2.6276 
2.72** 2.6120 

2.42(9 2.3179 

2.«741 £.**16 
2.5115 '.»960 
2.5171 2.5*11 
2.6*01 2.6009 

2.3521 

?.*050 
2.4576 
2.5101 
2.5623 

»400 106.21 
«600 11 1.0 1 
*700 114,61 
•100 126.6? 
*400 111,*? 

3.0706 1.0171 
1.1244 1.0761 
1.1190 1.13*» 
3.2*76 1.1922 
3.1060 1.2*41 

2.9661 2.917* 

3.02*6 2,47«» 
1,0811 1.0104 
1.1311 3.087) 
1.1466 3.1*31 

2.8694 2.8238 
2.9258 2.8740 
2.9817 2.43*0 
3.0371 2.4887 
3.0921 3.0*3? 

2.779 > 2 . 7.160 

2.8116 2.7198 
2.8179 2.1*32 
2.9*20 2.6465 
2.9957 2,4*46 

2.64*2 2.6516 

2.7*7? 2.7019 
2.1000 2.7511 
2.8426 2.81(10 
2.9050 2.6617 

2.61*1 
2.6659 
2. 7175 
2.7686 
2,8196 

4000 3*0.23 1.16*1 1. 1072 3.2521 3.1987 3.1*71 1.097* 3.0*90 1.002» 2.4471 2.9111 2.870* 



T-96 SP. VOL 
0.5 % 0„ 99.5 % He 

.00« OXVGtN 

SPFC1FIC VOLOME.CUBIC E î/Ld 

.O«« HELIUM AVERAGE MOLECULAR mEIGH! 4.1*3 

DEPTH 
FT 

0 
10 
20 
30 
*0 

SO 
«0 
TO 
SO 
90 

100 
110 
120 
130 
1*0 

150 
160 
l TO 
ISO 
190 

200 
210 
220 
230 
2*0 

250 
260 
2T0 
280 
290 

300 
310 
320 
330 
3*0 

350 
360 
3TC 
380 
390 

*00 
*10 
• 20 
*30 
**0 

*56 
«60 
*T0 
♦so 
*90 

500 
510 
520 
530 
5*0 

550 
560 
STO 
5S0 
590 

600 
610 
620 
630 
640 

650 
660 
6T0 
6B0 
690 

TOO 
TIO 
T20 
T30 
T*0 

TSO 
760 
TTO 
TSO 
T90 

PRESSURE 
PSIA ATM 

1*.T0 
19.1* 
23.58 
28.03 
32.*T 

36.92 
*1.36 
*5.81 
50.25 
5*.TO 

59.1» 
63.58 
68.03 
T2.*T 
76.9? 

81.36 
85.81 
90.25 
9*.70 
99.1« 

103.58 
108.03 
112.47 
116.92 
121.36 

125.81 
130.25 
134.69 
139.1* 
1*3.58 

1*8.03 
152.«T 
156.92 
161.36 
165.81 

1T0.26 
IT*.69 
179.1* 
183.58 
188.03 

192.47 
196.92 
201.36 
205.81 
210.25 

214.69 
219.1* 
223.58 
228.03 
232.47 

236.92 
2*1.36 
2*5.80 
250.25 
254.69 

259.14 
263.58 
268.03 
272.47 
276.92 

281.36 
285.80 
290.25 
294.69 
299.1* 

303.58 
308.03 
312.47 
316.92 
321.36 

325.80 
330.25 
334.69 
339.1« 
3*3.58 

3*8.03 
352.47 
356.91 
361.36 
365.80 

1.00 
1.30 
1.60 
1.91 
2.21 

2.51 
2.81 
3.12 
3.*2 
3.72 

4.02 
*.33 
*.63 
*.93 
5.23 

5.5* 
5.8* 
6.1* 
6.** 
6.75 

7.05 
7.35 
7.65 
7.96 
8.26 

8.56 
8.86 
9.17 
9.47 
9.77 

10.07 
10.38 
10.68 
10.98 
11.28 

11.58 
11.89 
12.19 
12.*9 
12.79 

13.10 
13.40 
13.70 
14.00 
14.31 

14.61 
14.91 
15.21 
15.52 
15.82 

16.12 
16.42 
16.73 
17.03 
17.33 

17.63 
17.9* 
18.2* 
18.5* 
18.8« 

19.15 
19.*5 
19.75 
20.05 
20.36 

20.66 
20.96 
21.26 
21.56 
21.87 

22.17 
22.*7 
22.77 
23.08 
23.38 

23.68 
23.98 
24.29 
24,59 
24.89 

30 

86.356 
66.31« 
53.826 
*5.299 
39.105 

34.403 
30.711 
27.736 
25.287 
23.236 

21.493 
19.99* 
18.691 
17.5*7 
16.536 

15.636 
14.828 
14.100 
13 .**0 
12.8*0 

12.291 
11.787 
11.323 
10.895 
10.497 

10.128 
9.78*0 
9.4627 
9.1618 
8.8799 

8.61*6 
8.36*8 
8.1292 
7.9065 
7.6958 

7.4960 
7.3065 
7.1265 
6.9551 
6.7917 

6.6359 
6.4872 
6.3*50 
6.2089 
6.0786 

5.9537 
5.83*0 
5.7190 
5.608* 
5.5020 

5.3996 
5.3010 
5.2060 
5.11*3 
5.0259 

«,9*06 
4.8580 
«.7782 
4.7010 
4.6263 

4.5539 
*.*838 
*.*158 
♦.3*99 
«.2861 

4.22*0 
«.1637 
«.1051 
*.0*82 
3.9928 

3.9389 
3.8865 
3.8355 
3.7858 
3.7375 

3.690* 
3.6*4* 
3.5996 
).5559 
3.5132 

«0 

88.117 
67.667 
54.924 
46.222 
39.903 

35.10* 
31.337 
28.301 
25.802 
23.709 

21.931 
20.401 
19.072 
17.905 
16.873 

15.95» 
15.130 
14.387 
U.7I* 
13.101 

12.5*1 
12.027 
11.553 
11.116 
10.711 

10.33* 
9.9828 
9.65*9 
9.3*80 
9.0601 

8.789* 
8.53*5 
8.29*1 
8.0669 
7.8519 

7.6*81 
7.»5*7 
7.2709 
7.0960 
6.929* 

6.770* 
6.6186 
6.4736 
6.33*8 
6,2018 

6.07«« 
5.9521 
5.83*7 
5.7219 
5.613* 

5.5089 
5.4083 
5.311* 
5.2179 
5.1276 

5.0*0* 
«.9562 
«.87*8 
«.7960 
*.7198 

.6*60 

.57** 

.5051 

.4378 

.3726 

.3092 

.2*77 

.1878 

.1298 

.0733 

4.0183 
3.96*9 
3.9128 
3.8622 
3.8128 

3.76*7 
3.7178 
3.6721 
3.6275 
3,58*0 

50 

89.881 
69.021 
56.023 
*7.1*6 
*0.700 

35.806 
31.96* 
28.867 
26.318 
24.183 

22.3*9 
20.809 
19.452 
18.262 
17.210 

16.27? 
15.43? 
14.67« 
13.988 
13.36? 

12.791 
12.267 
11.78* 
11.338 
10.92* 

10.5*0 
10.1818 
9.8*71 
9.53*1 
9.2*0* 

8.96»« 
8.70*5 
8.*59? 
8.2273 
8.0080 

7.800? 
7.60?9 
7.4155 
7.2371 
7.0671 

6.90*8 
6.7501 
6.6021 
6.4606 
6.3250 

6.1950 
6.0703 
5.950* 
5.8353 
5.72*7 

5.618? 
5.5156 
5.4167 
5.3213 
5.2291 

5.1*03 
5.05«* 
4.9713 
«.8910 
*.8133 

«.7380 
«.66*9 
*.59«? 
*.5256 
*.*59) 

*.39*5 
4.33)7 
*•2707 
».211* 
4.1538 

*.0978 
».0*33 
3.990? 
3.938* 
3.8881 

3.8390 
3.791? 
3.7*46 
3.6991 
3.65*6 

60 

91.6*2 
70.37* 
57.121 
*8,071 
* 1,*98 

36.508 
32.590 
29.433 
26.833 
2*.657 

22.807 
21.216 
19.833 
18.620 
17.5*6 

16.591 
15.733 
14.961 
1*.261 
13.62* 

13.0*1 
12.506 
12.01* 
11.559 
11.137 

10.7*6 
10,7805 
10.0796 
9.7201 
9.4208 

9.1393 
8.87*1 
8,62*1 
8.3879 
8.16*3 

7.952? 
7.7511 
7.5600 
7.3781 
7.20*7 

7.039* 
6.8816 
6.730H 
6.5863 
6.4*81 

6.3156 
6.1883 
6,066? 
5.9*89 
5.8361 

5,7?7* 
5.6228 
5.5220 
5.42*7 
5.3308 

5.2*0? 
5.1526 
5.0678 
4.9859 
4.9067 

*.8299 
4.765* 
*.683« 
4.613* 
4.5*56 

*.«796 
».*157 
*.3536 
*.2931 
*.?3** 

♦.177? 
*.1217 
4.0675 
*.01*8 
3.9635 

3.913« 
3.86*6 
3.8)71 
3.7707 
3.725* 

[E MPEHA1UHE *E 
70 80 

93.406 
71.728 
58,219 
»8.995 
*2.295 

37.209 
33.216 
29.998 
27.3*9 
25.130 

23.2*5 
21.6?« 
20.21» 
18.977 
17,88) 

16.409 
16.035 
15,2*8 
14.53* 
13.885 

13.291 
12,7*6 
12.24« 
11.780 
11.351 

10.951 
10.579? 
10.2317 
9.906* 
9.6010 

9.31*2 
9.0*39 
8.7891 
8.5*8« 
8.3203 

8.104« 
7.8993 
7.70*5 
7.5191 
7.3*2* 

7.1739 
7.0131 
6.8592 
6.7122 
6.5711 

6.4361 
6.3066 
6.1820 
6.062« 
5.9*73 

5.8367 
5.7301 
5.6272 
5.5281 
5.432* 

5.3*00 
5.2508 
5.16«« 
5.0810 
5.0001 

«.9219 
«.8*61 
*.7725 
4.7012 
*.6320 

4.56*9 
«.«997 
*.*36) 
*.37*8 
*.31*8 

4.2566 
4.2000 
«.1**6 
«.0911 
*.0187 

3.9877 
3.9381 
3.8895 
3.8*23 
1.7961 

45.169 
13.080 
59.318 
*9.919 
«3.09* 

)7.911 
33.8* I 
30.563 
Í7.H6» 
25.60» 

23.68) 
22.031 
2U.S95 
19.33» 
16.220 

1 7.227 
16.337 
15.515 
14,808 
14.1*6 

13.5*1 
12.986 
12.*7» 
12.002 
1l.56* 

11.157 
10.7781 
10..2)8 
10.092* 
9.7813 

9.4891 
9.2137 
8.95*2 
8.7087 
8.4766 

8.256* 
8.0*76 
7.8*89 
7.6601 
7.4800 

7.308* 
7.1«»« 
6.9878 
6.8378 
6.69*3 

6.5566 
6.4246 
6.2977 
6.1759 
6.0587 

5.9*59 
6.8372 
5.7326 
5.6315 
6.63*1 

5.*399 
5.3*90 
5.26)0 
5.17u0 
5.0936 

6.0139 
*.9365 
*.8617 
«.7890 
«.7186 

«.6501 
*.5837 
*.5191 
*.»565 
4.395* 

«.3361 
*.2783 
*.2222 
«.167« 
*.11*0 

4.0621 
*.0l 1* 
3.9620 
3.9138 
3.8669 

90 

96.930 
7*.*35 
60.*16 
50.8*3 
*3,891 

38.612 
3*.*69 
31.129 
28.379 
26.077 

2*.121 
22.438 
20.976 
19.691 
18.557 

17.6*6 
16.639 
16.822 
15.081 
1 *.*07 

13.791 
13.226 
12.705 
12,223 
11.778 

11.363 
10.9769 
10.6161 
10.278* 
9.9618 

9.6639 
9.3837 
9.1191 
8.8691 
8.6327 

8.*085 
8.1956 
7.9935 
7.8010 
7.6178 

7.4429 
7.2759 
7.116« 
6.9636 
6.8175 

6.6772 
6.5*27 
6.4)36 
6.289« 
6.1700 

6.0552 
5.9««* 
5.8379 
5.73*9 
5.6356 

5.5398 
5.4471 
5.3576 
5.2709 
5.1870 

5.1059 
5.0271 
*.9508 
*.8769 
*.8050 

*.736* 
4.6677 
4.60)9 
3.5381 
*.»759 

*.*15* 
*.3567 
«.299* 
4.2*36 
«.189« 

«.136* 
4.08*9 
4.03*5 
3.985« 
3.9376 

100 

98.64* 
75.787 
61.513 
51.768 
**.689 

39.31« 
35.0V5 
31.69« 
28.845 
26.650 

24.55V 
22.8*5 
21.356 
20.0*4 
18.89) 

17.860 
16.4*1 
16.104 
15.355 
14.668 

1«.0«1 
13.*65 
12.4)5 
12.«*5 
11.441 

11.564 
11.175? 
10.60S* 
10.*6*6 
10.1*20 

4.8340 
4.5535 
9.28*1 
9.0295 
8.7889 

8.5606 
8.3*39 
8.1379 
7.9*21 
7.755* 

7.5773 
7.*075 
7.2**9 
7.089* 
6.9*0» 

6.7978 
6.6608 
6.5293 
6.4030 
6.281* 

6.16** 
6.0517 
5.9*3»' 
5.838* 
5.7372 

5.6396 
5.5*5» 

,»5*1 
,3658 
,2805 

,147a 
.1176 
.0394 

*.96*/ 
*.1)416 

«.8200 
*.751/ 
«.68*8 
*.6147 
*.556* 

«,*4*8 
«.*350 
«.3/6/ 
*.3194 
*.26*6 

«.2108 
*.1582 
«.1070 
*.0571 
«.0081 

110 

100.457 
77.1*1 
62.613 
52.691 
*5.»86 

»0.015 
35.721 
32.260 
29.«10 
27.02* 

24.997 
23.253 
21.717 
20.«06 
14.230 

18.18? 
17.2*2 
16.396 
15.628 
1 » .930 

14.241 
13.705 
13.165 
12.666 
12.20« 

1 1 .776 
11.37*1 
1 1,000* 
10.6507 
10.322* 

10.0138 
9.7231 
9.*490 
9.190? 
8.9*50 

8.7126 
8.4921 
8.2825 
8.0830 
7.8932 

7.7119 
7.5389 
7.373* 
7.2151 
7.0635 

6.916* 
6.7790 
6.6*51 
6.516« 
6.3927 

6.2736 
6.1590 
6.0*8« 
5.9*18 
5.8388 

5./195 
5.6*3* 
5.5507 
5.4609 
5.3739 

5.2847 
5.2081 
5.1291 
5.0625 
«.4781 

*.9058 
*.8357 
*.7675 
«.7013 
*.6170 

*.57* 1 
*.5133 
« .»5*0 
4.3962 
*.1199 

«.2851 
*.2316 
».1795 
* .1286 
«.0790 

120 

102.218 
78.493 
63.710 
El.615 
*6.28* 

«0.718 
36.3*7 
32.825 
29.926 
27.408 

25.*35 
23.660 
22.117 
20.76 3 
14.566 

18.500 
17.5«* 
16.681 
15.4,1? 
15.101 

1 « .5« 1 

13.4,5 
13.305 
12.888 
l?.* 1 7 

I I .480 
11.5731 
11.1427 
10.8366 
10.5028 

10.1888 
9.8911 
9.61*1 
9.3505 
9.1011 

6.86*7 
8.6*03 
8.«270 
6.’2*1 
6,0307 

7.8*63 
7.6702 
7.5021 
7.3*10 
7.1868 

7.0389 
6.8971 
6.7608 
(.6299 
6.50*0 

6.38?9 
(.2661 
* • 15 36 
6.0*51 
5.9*0* 

5.8393 
5.7*16 
«.6*73 
6.5549 
5.*67* 

5.3817 
5.2987 
8.2183 
5.1*03 
5.06*5 

*.9911 
*.4197 
*.8503 
4.7839 
4.7174 

5.65 36 
4.591a 
4.5312 
*.*7?« 
*.*153 

«.354« 
*.3050 
4.2520 
«.200? 
4.1*97 

130 

103.982 
79.8*8 
6«.809 
5*.5*0 
*7.08? 

« 1 • * 1 9 
16.9 7* 
13.391 
30.««1 
27.471 

25.873 
2«.067 
22.4VB 
21.121 
19.403 

18.814 
17.8*6 
16.970 
16.176 
15.,52 

14.741 
I«.18* 
13.626 
13.109 
12.631 

12.186 
11.7718 
11.38*9 
11.0226 
10.6829 

10.3635 
10.0627 
9.7740 
9.5109 
9.2571 

9.0166 
8.788* 
8.5715 
8.3651 
8.168« 

7.9808 
7.8017 
7.6305 
7.4667 
7.3048 

7.159» 
7.0151 
6.8766 
6.7*3« 
6.6)5« 

6.4921 
6.373* 
6.2590 
6.1*86 
6.0*21 

5.9343 
5.8399 
5.7*38 
5.6508 
5.5609 

5.4716 
5.3892 
5.107* 
5.2280 
5.1510 

5.076? 
5.0016 
*.9331 
«.86*6 
4.7979 

*.'J3l 
«.6700 
4.6086 
«.5*88 
«.«405 

*.*337 
«.3784 
«.3?«« 
4.27)8 
4.2205 



depth 

ET 

800 
810 
«20 
830 
8*0 

8*0 
880 
8T0 
880 
890 

900 
910 
920 
930 
9*0 

9*0 
960 
970 
980 
990 

1 000 

I 0*0 
1 I 00 
11*0 
1200 

12*0 

1 100 
I 3*0 
l»00 
1«*0 

1*00 

PRESSURE 

PSI» ATM 

370.2* 2*.19 
374.69 ?5,*0 
379.14 2*.80 
383.*8 26.10 
388.03 26.40 

392.47 26.71 
396.91 27.01 
401.36 27.31 
40*.80 21.61 
410.2* 27.92 

414.69 28.22 
419.14 28.*2 
423.5« 26.82 
426.01 29.13 
432.47 29.43 

436.91 29,73 
441.36 10.03 
44*.60 30.33 
4*0.2* 10.64 
4*4.69 10.94 

4*9.14 11,24 
461.36 32.7* 
*03.*« 34.27 
*2S.«0 15.78 
*48.07 17,29 

*70.2* 38.80 
*92.47 *0.31 
t 14.69 * 1.61 
636.91 43.34 
6*9.13 44.8* 

681.16 46.36 

.00* 0XT6EN 

10 *0 

J.4T16 l.*415 
3.4309 3.5000 
3.3913 3.4*9* 
3.3525 3.4200 
3.3147 3.3813 

3,2777 3.3436 
3.241* 3.3066 
3.2061 3.270* 
3.1714 3.23*2 
3.1376 3.2007 

3.1044 3.166« 
3.0720 1.1317 
3.0402 3.1013 
3.0091 3.0696 
2,9787 3.038% 

2.9489 3,0080 
2.9196 2.9782 
2.8910 2.9490 
2.8629 2.9203 
2.«3*3 2.«922 

2.«083 2.8647 
2.680» 2.734* 
2.564* 2.61*9 
2.4*80 2.*072 
2,1602 2.4074 

2.2700 2.31*4 
2,1866 2.2302 
2.1092 2.1*12 
2.0172 2.0778 
1.9700 2.0092 

1.9072 1.94*2 

T-97 
specieic volume.cubic et/lb 

.995 HELIUM «9ER86E MOLECULAR »EIGHT 

TEMPER*1UHE.7 
»0 SO 

3.6111 
3.5691 
1.527« 
1.487* 
1.4480 

60 

3.6«12 
3.6381 
3.5960 
3.5*49 
3.5147 

70 

3.7*11 
3.707? 
3.6642 
3.6223 
3.5813 

3.8210 
3.7762 
3.7124 
3.6898 
1.R480 

90 

3.8909 
3.84*2 
3.8007 
3.7*72 
3.7147 

1.4094 

3.371« 
3.3149 
3.2989 
3.2617 

3.229? 
1.19*4 
3.1624 
3.1300 
3.09»! 

3.0673 
1.0369 
3.0070 
2.977« 
2.9491 

2.9210 
2.78«? 
2.667? 
2.5*64 
2.4*46 

3.47*4 
3.4169 
3.199» 
3.3627 
3.3267 

3.2916 
3.2*7? 
3.2234 
3.1904 
3.1*81 

3.126* 
3.09*4 
3.1)650 
3.0352 
3.0060 

2.97 7 1 
2.8420 
2.7186 
2.60*6 
2.501» 

3.5411 
3.5022 
3.4639 
3.4264 
3.1898 

3.1*40 
3.1189 
3.284* 
3.2*09 
3.2179 

3.18*7 
3.1*40 
3.1230 
3.0927 
3.062« 

3.0337 
2.89*7 
2.7699 
2.6*47 
2.5489 

3.6072 

3.5673 
3.5283 
3.4901 
3.4*29 

3.4163 
3.3806 
3.34*6 

3.3113 
3.2777 

3.244« 
3.2126 
3.1810 
3.1*01 
3.1197 

3.0900 
2.9»94 

2.8212 
¢.7039 
2.5961 

3.6731 
3.612* 
3.5928 
3.5519 
3.51*9 

3.4787 
3.4421 
3.4066 
3.3718 
3.337* 

3.3040 
3.2712 
3.2191 
3.2076 
3.1766 

3.1463 
3.0031 
2.8726 
2.7*31 
2.6433 

2.3607 

2.271« 
2.1911 
2.1l«3 
2.0484 

1.9811 

2.,060 
2.317* 
2.23*1 
2.l*«9 
2.0876 

2.0211 

2.4*14 
2.361l 
2.2774 
2.199* 
2.1268 

2.0*89 

2.4967 

2.404» 
2.3194 
2.2401 
2.1660 

2.0969 

2.5420 
2.4484 
2.3614 
2.2806 
2.20*3 

2.1348 

SP. VOL. 
0.5 % 0„ 99.5 % He 

100 

3.9607 
3.9142 
3.8690 
3.8246 
3.7813 

3.7390 
3.6977 
3.6*72 
3.6176 
3.5789 

3.5411 
3.50*0 
3.4677 
3.4321 
3.3974 

3.3633 
3.329» 
3.2970 
3.26*0 
3.233* 

3.202» 
3.0*6» 
2.92*0 
2.8023 
2.690* 

2.587-1 
2.4920 
2.403* 
2.3212 
2.2*4* 

2.1727 

110 

4.0306 
3.9833 
3.9172 
3.8921 
3.8480 

3.8049 
3.762« 
3.7216 
3.681* 
3.6420 

3.603* 
3.56*7 
3.528 7 
3.492* 
3.4*71 

3.422* 
3.3884 
3.15*1 
3.3??* 
3.290* 

3.2*89 
3.1106 
2.97*3 
2.8*1» 
2.7176 

2.6127 
2.5356 
2.44*6 
2.3618 
2.2836 

2.2106 

120 

4.100* 
4.0523 
4.00*4 
3.9*9* 
3.9146 

3.8708 
3.8279 
3.7860 
3.74*1 
3.70*0 

3.66*7 
3.6273 
3.5897 
3.*510 
1.5170 

3.4816 
3.4*70 
3.*m 
3.3799 
3.3*73 

3.31*3 
3.16*3 
3.9266 
2.9006 
2.7848 

2.6780 
2.5792 
2.4876 
2.4023 
2.322« 

2.2486 

130 

4.1703 
4.1214 
4.0736 
4.0269 
3.9812 

3.9367 
3.8931 
3.«50* 
3.8088 
3.7680 

3.7281 
1.6891 
3.6*08 
3.613* 
1.5767 

1.5408 
1.50*6 
1.4711 
3.4373 
3.40*1 

3.3716 
1.2179 
3.0779 
2.9498 
2.8320 

2.7233 
2.6228 
2.5297 
2.4429 
2.3621 

2.2865 

*00 34.02 
600 40.83 
700 47.63 
800 *4.»4 
900 61.2» 

1000 68,0* 
1100 74.8* 
1200 «1.6* 
1300 88.46 
1*00 95.26 

1*00 102.07 
1600 108.87 
1700 115.68 
1800 122.48 
1900 129.29 

2000 136.09 
2100 1*2.90 
2200 1*9.70 
2300 1*6.51 
2*00 163.31 

2*00 170.11 
2600 176.92 
2700 183.72 
2800 190.53 
2900 197.33 

3000 204.1» 
3100 210.9* 
3200 217.75 
3100 224.55 
3*00 211.36 

3*00 218.16 
3600 2*4.96 
)700 2*1.77 
3800 2*8.57 
3900 265.38 

*000 272.18 
*100 278.99 
*,-00 285.79 
«300 292.60 
**00 299.40 

4*00 106.21 
»600 313.01 
4700 319,81 
*800 126.6? 
»900 113.42 

*000 1*0.23 

2.*82* 2.63*3 
2.1597 2.2028 
1.8*76 1,89*6 
1,63.1 1.663* 
1,4549 1.4836 

1.3139 1.3397 
1.198* 1.2220 
1.102* 1.1239 
1.0211 1.0*09 
.95131 .9697* 

.89086 .90806 

.83797 .8**07 
,79126 ,80642 
.7*978 .76*07 
.71263 .72618 

.67919 .69208 
,6*897 ,66123 
.6214» .6331» 
.59633 .6075* 
.57131 .58*03 

.55211 .*62*1 

.532*6 .**2*5 

.51**4 .52197 

.49761 .50681 

.*819* .49080 

.46732 .*7*89 

.4*36* .46192 
,44080 .44882 
,4287) .416*2 
.*1739 .42*9* 

,*066» .*1*02 

.’96*7 .*0371 

.38700 .39393 

.’7792 .18*67 

.36932 .37*91 

.3611* .367*6 

.1*33* .1*962 
,3**9* .1*20* 
.1.188» .1**8* 
.33212 .31796 

.32*67 .13137 

.319*0 .32*06 

.311*0 .11004 

.10792 .31326 

.302*8 .30771 

.2972* .10217 

2.68*9 

2.2*59 
1.931* 
I.69*7 
1.5123 

1.36*6 
1.2»** 
1.1**» 
1.0607 
.988)6 

.92*22 

.87017 

.821*0 

.778*1 

.73971 

.70496 

.673*7 

.64484 

.61871 

.59474 

.57270 

.5*21* 

.533*8 

.*1*08 

.49967 

.48*4* 

.*7021 
,4*68* 
.4**11 
.*32*8 

.4211* 

.4100? 

.40086 
.391*1 
.382*7 

.37397 

.36*8« 

.3*81* 

.3*081 

.3*37« 

.33706 

.33064 

.l?*»« 

.318*0 

.3120* 

.107*0 

2.7377 
2.2890 
1.968* 
1.7280 
1.54)0 

1.391* 
1.2689 
1.1669 
1.0806 

1.006*6 

.9*2*4 

.88627 

.8367* 

.79270 

.7*332 

.7178* 

.68*74 

.6*6*6 

.62989 

.60**7 

.*8300 

.5622) 

.54301 

.52*1* 

.508*3 

.49301 

.478*0 

.46487 

.4*209 

.4*00» 

.42867 

.4170. 

.41)779 

.3081» 

.3890* 

.180 39 

.3721? 

.36*26 
.3*677 

.3*961 

. 3*277 

.33620 

.32994 

.32193 

.31816 

.31263 

2.7894 
2.3320 
2.00*1 
1.7603 
1.5697 

1.4172 
1.292* 
1.168» 
1.100» 

1.02*98 

.9*961 

.90238 

.85188 

.80701 

.76687 

.7306« 

.69798 

.66825 

.6*107 

.61619 

.59327 

.57211 

.55252 

.*1*33 

.517*0 

.*01*6 

.48678 

.*7289 

.»*98* 

.**7*9 

.*1602 

.*2*07 

.*1*71 

.«0*91 

.39*62 

.38679 

.37837 

.37036 

.36272 

.35**2 

.3*8*5 

.3*37« 

.33*38 

.32927 

.3231« 

.3177* 

2.8411 
2.3751 
2.0422 
1•7926 
1.598* 

1.4430 
1.3159 
1.2099 
1.1202 

1.0*339 

.97679 

.918*0 

.86706 

.82133 

.78038 

.743*6 

.7102* 

.67991 

.6*225 

.62688 

.603*3 

.*»198 

.*»203 

.**3*0 

.*2823 

.*1013 
.49*0* 
.48091 
.»6762 
.4**12 

.4*333 

■43220 
.42)6* 
.41167 
.40218 

.39319 

.38462 

.37646 

. )6868 

.36123 

.36413 

.3*73* 

.340») 

.33460 

.32861 

.32286 

2.8929 
2.4182 
2.0792 
1.8249 
1.6270 

1.4688 
1.3393 
1.231* 
1.1401 

1.06182 

.99397 

.93*59 

.88221 

.8156* 

.79394 

.756*5 

.722*9 

.69162 

.66343 

.63759 

.61182 

.59188 

.57151 

.55267 

.51508 

.*1869 

.50333 

.48893 

.47**0 
,46267 

,**06* 
.*39 )1 
.•28*7 

.*18*1 

.40876 

.399*8 

.39086 

.3825* 

.37*6? 

.36706 

.3*982 

.3*290 
.3*627 
.33991 
.33381 

. .12797 

2.9*4* 
2.4613 
2.1161 
1.8*71 
1.6*57 

1.4946 
1.3628 
1.2*29 
1.1*«» 

1.08022 

1.01114 
.9*08» 
.89736 
.84992 
.807*1 

.76930 
.73*73 
.70330 
.67461 
.64831 

.62*11 

.6017* 

.58106 

.56183 

.*4392 

.5272* 

.*1160 

.4969* 

.4831* 
,47020 

.**79» 

.4059« 

.3-)710 

.3R864 

.380* 7 

.3728» 

.36**0 

• 3*84* 
.3*1'1 
.34*2" 
.33903 

.3)307 

2.9963 
2.50*3 
2.1*10 
1.8894 
1.6844 

1.5»0* 
1.3862 
1.27*4 
1.1798 

1.09861 

1.02831 
.96677 
.91249 
.86420 
.82104 

.7821* 

.7*697 

.71*99 

.68*79 

.6*902 

.63436 

.61163 
.590*5 
.57098 
.**279 

.*1*78 

.*1987 
,50496 
.49092 

.47773 

.»6*30 

.4*1** 

.442«1 
,*3189 
.*?)»« 

.*123« 

.*011* 

.39*7? 

.386*1 

. )7867 

.37117 

.36*01 
.3*71* 
.1*0*5 
..)**?* 
.31817 

3.0*79 
2.*47* 
2.1899 
1.9217 
1.7111 

1.5462 
1.4097 
1.29*9 
1.1996 

1.11702 

1.06*47 
.98286 
.92762 
.878*0 
.834*4 

.79*02 

.7*922 

.7266* 

.69694 

.66970 

.6446* 

.62149 

.6000* 

.58016 

.56162 

.544 12 

.52813 

.51296 

.49868 

.*8*24 

.»72*9 

.*606* 

.**9 1? 

.43860 

.428*4 

.»1877 

.409*6 
,400*0 
. )92** 
.38**8 

, 3 16 8 * 

.369*6 

.162*7 

.3**87 

.349** 

.34327 

3.0996 
2.590* 
2.2267 
1.9540 
1.7417 

1.5720 
1.4331 
1.3173 
1.2194 

1.11543 

1.0626* 
.99896 
.94271 
.89281 
.84809 

.8078* 

.77144 

.73834 

.70812 

.68039 

.6*490 

.6313* 

.609*7 

.58931 

.57046 

.5*286 

.51639 

.*2096 

.506* 1 

.49279 

.4709? 

.*677* 

.**623 
,44834 
.41409 

.42*16 

.41*80 

.40690 

.)98)6 
.3902« 

.382*1 

.17*10 

.16799 

.16119 

.35*6* 

.3*838 



0.5 % Oj, 99.5 % He T-98 

PRESSURE 
PSU 

it.ro 
30.00 
so.oo 
loo.oo 

P00.00 

300.00 
too.00 
SCO.00 

looo.oo 

2000.00 
looo.oo 
tooo.oo 
sooo.oo 

PRESSURE 

PSIt 

it.ro 
30.00 
SO.00 

100.00 

200.00 
300.00 

too.00 
soo.oo 

1000.00 
2000.00 
3000.00 

tooo.oo 
sooo.oo 

PRESSURE 

PSU 

It.TO 

30.00 

SO.00 

100.00 

POO.00 

300.00 

too.00 
soo.oo 
looo.oo 

2000.00 
3000.00 
tooo.oo 
sooo.oo 

O.OOS OXtOEN 0.99S HELIUM 

ENTHtLPiiHTU/LR 

O.OOS OXYGEN U.OOS HELIUM 
Cv.btii/lh f 

tEMPEHXTUHt 

70 90 110 130 30 

S99.sr 
S99.ro 
599.Rf> 

600.20 

601.09 

601.90 
602.Tl 

603.52 
6or.S3 

615.36 

623.0» 

630.60 
638.09 

SO 

623.60 

623.T3 

6P3.90 

6?t.3? 

625.It 

625.96 
626.T« 

62T.60 
631.6t 

6 19.SS 

6tT.3t 

6St,96 
662.to 

6.7.63 

6.T.T6 
6*7.93 

6«».36 

6*9.1» 

6S0.01 
650.83 

651.66 

655. IS 

663.72 
67(,58 
679.2* 
686,70 

671.68 

671.81 
671.9» 

672..0 

6 7.8/ 

6s 9.79 

703.60 

711.0* 

695.71 

695.K* 
696.01 

696.63 

712.01 

719.96 

726.79 

73S.ll 

710.7* 

719.87 

720.0* 

720.»7 

736.15 

7t*. 1 3 

7SI.98 

759.60 

673.23 

67..06 
67*.90 

67S.73 
679.8* 

697.27 

698.11 
69».95 

699.79 
703.9* 

721.32 

722.16 
723.01 

723.86 
728.02 

PMtSSUME 

PSU 30 50 

1..70 .723 .721 

30.00 .723 .72) 
50,00 .723 .72) 

100.00 .723 .'23 

H MPEHtIUHE 
Til 90 110 

723 . 72 1 . 72 1 

/23 . 723 . 72 3 
/23 . 72 1 . 72 1 
723 .723 .721 

200.00 
100.00 
*00.00 
600.00 

1000.00 

.723 

.723 

. 723 

. 723 

.723 

. 723 

.723 

. 721 

. 723 

. 723 

.723 

.773 

. 773 

.723 

. 723 

. 723 

. 72 I 

. 72 1 

. 723 

. 723 

. 723 

. 72 I 

. 7. 3 

. 72 1 

.723 

2000.00 
3000.00 

*000,00 
6000.00 

.72* 

.72* 
. 72* 
.72* 

.72* 

.72* 

.723 

. 72* 

0.005 OXYGEN 0.995 HELIUM 
EN1HQPV.h7U/LH E 

TEHPEHXTUHfc 

70 90 30 

6.6955 

6.3692 

6.20*2 
5.793* 

5.5772 

5.3610 

5.1*68 

6.9286 

t.5011 

6.1659 

3.9*26 

3.8029 

3.69*0 

50 

6.5*39 

6.6175 
6.2523 

5.8*15 

5.6253 

5.6091 

5.1930 

6.9768 
*.5*9* 

6.21*9 

3.9911 

3.8515 
3.7*27 

6.5900 

6.6637 

6.2986 

5.8878 

5.6716 

5.*55* 

5.2393 

5.0231 
*.5958 

*.2608 
*.0378 

3.8983 
3.7895 

6.61* 7 

6.5083 
6.3*31 

5.9323 

5.7161 

5.5000 

5.2838 

5.0677 

6.6*05 

*.3057 

*.0»27 

3.9*32 
3.83*5 

110 

6,6776 

6.5513 
6.3861 

5.9752 

5.7591 

5.5*29 

5.3268 

5.1107 

6.6836 

«.3*88 

*.1259 

3.9864 
3.8770 

130 

6.7190 

6.5927 

6.*275 

6.0168 

5.8007 

5.58*5 

5.368« 

5.1523 
*.7252 

*.3905 

*.1676 

6.0282 
3.9198 

0.005 OiTGEN 0.995 HE LI UM 
(*E»M»i CONUUCTlVlTr.eTU/SEC M E 

I multiply U8lF Entry hv .ooooiooi 

PPLSSUHE 
PSU 

1*. 70 

30.00 

50.00 

100.00 

10 50 

TEMPEHXTUHt 
TO 90 110 

2.23 2.29 2. 16 2.*2 2.*9 

200.00 
300,00 

«00.00 
SOO.OO 

1000.00 

2000.00 
3000.00 

*000,00 

5000.00 

0.005 OXYGEN 0.995 HELIUM 

CP,BTU/L8 E 

0.005 OXTGEN 0.995 HELIUM 

PHXNOTL NUMBER 

50 

TEMPERATUKt 

70 90 no 130 30 

1.2025 

1.2026 

1.2026 

1.2029 

1.2025 

1.2026 
1,2026 

1.2028 

1.2025 

1.2026 

1.2026 

1.2028 

1.2023 

1.2026 

1.2026 

1.2028 

1.2026 
1.2026 
1.2027 

1.2029 

1.2026 

1.2026 

1.2027 

1.2028 

PRESSURE 

HSU 30 

I*.TO .68 

30.00 

50.00 

100.00 

50 

.68 

TEMREHXTUHE 
70 90 

.6» .68 

110 

.67 

1.2033 

1.2037 

1.20*1 
1.20*5 

1.2065 

1.2032 

1.2035 
1.2039 

1.20*3 

1.2062 

1.2032 

1.2035 

1.2039 

1.2062 
1.2059 

1.2031 

1.2035 

1.203» 

1.20*1 
1.2057 

1.2032 

1.2035 
1.2038 

1.20*1 
1.2055 

1.2031 

1.2033 

1.2036 

1.2039 

1.2053 

200.00 

300.00 
*00.00 
500.00 

1000.00 

1.210 
1.21* 
1.215 

1.209 

1.213 

1.21* 

1.209 

1.212 
1.21* 

1.20» 
1.211 
1.213 

1.208 

1.211 
1.213 

1.208 

1.210 
1.212 

2000.00 
3000.00 
•000.00 
sooo.oo 

1 30 

. 723 

.723 

.72 1 

.723 

. 72 3 

.723 

. 72 1 

.72 1 

. 72 3 

.72 ) 

. 72* 

130 

2.55 

1 30 

.67 



T-99 

4 

0.5 % 02l 99.5 % He 

HRESSUPE 
PSU 

U.70 
30.00 
SO.OO 

100.00 

?00.00 
100.00 
400.00 
soo.oo 

1000.00 

¿0O0.00 

3000.00 
4000.00 
5000.00 

0.00* OXYGEN (1.995 HELIUM 
CR/CV 

PRESSURE 
PSU 

U.70 
30.00 
50.00 

100.00 

?00.00 
100.00 
4U0.00 
soo.oo 

1000.00 

¿000.00 

3000.00 
4000.00 
5000.00 

30 

1.663 
1.663 
1.66J 
1.663 

1.664 
1.664 
1.665 
1.665 
1 .66H 

1.67 
1 .68 

50 

I .661 
1.663 
1.661 
1.663 

1.661 
1.664 
1 .664 
1.664 
1.667 

1.6? 
1 .67 

temperature 
70 90 110 I 30 

I .663 
1.663 
1.66 3 
1.663 

1 .663 
I .664 
I .664 
I .664 
1.667 

1.6? 
1 .67 

1 » 66 3 

I .663 
1.663 
1 .663 

1 .663 
1 .664 
1.664 
1.664 
1 » 66 ? 

1.67 
1.67 

1.663 1.663 
1.663 1.663 
1.663 1.663 
1.661 1.663 

1 .661 
I .664 
1.664 
1.664 
1.666 

1.67 
1.67 

1 .663 
1.664 
1 .664 
1.664 
1 .666 

1.6? 
1.67 

0.005 OXYGEN 0.995 HELIUM 
VISCOSITY.LB/FT SEC 

(multiply table ENTRY BY .00001001 

PRESSURE 
PS IA 

U.70 
30.00 
50.00 

100.00 

POO.OO 
300.00 
400.00 
500.00 

1000.00 

2000.00 
3000.00 
4000.00 
5000.00 

30 

1.263 

50 

1.296 

TEMPERATURE 
90 70 

1029 1.364 

11U 

1.396 

130 

1.429 

0.005 OXYGEN 0.995 HELIUM 
SONIC VELOCITY FT/SEC 

30 

3130 
3132 
3134 
1U0 

3152 
3163 
3175 
318 7 
3245 

3162 
(460 

50 

1192 
3193 
1196 
1201 

1211 
(224 
1235 
32*7 
( 304 

14 16 
3528 

temperature 
70 90 

3253 
3255 
3257 
3263 

(274 
(3R5 
(296 
(30 7 
31b 3 

34 h9 
(5 76 

13 U 
3315 
1318 
1323 

3334 
1345 
1356 
3 366 
1421 

1523 
162b 

no 

3373 
3175 
337 7 
3362 

3391 
3404 
3414 
3425 
34 78 

35/8 
36/8 

no 

1413 
3435 
3437 
3442 

1452 
3463 
14 7 3 
1483 
1535 

1632 
3730 

i 



OÍNSITY 

0.3 % 0,, 99.7 % 

DEPTH PRCSSURF 
ET PSU »TM 

« U.TO 1.00 
10 19.1» 1.30 
20 23.SO 1.00 
30 28.03 1.91 
*0 32.47 2.21 

50 36.9? 2.51 
*0 »1.36 2.81 
TO »5.81 3.12 
SO 50.25 3,«2 
90 54.70 3.72 

100 59.1» ».02 
110 63.58 «.33 
120 68.03 «.63 
130 72.*7 ».93 
1*0 76.92 5.23 

150 81.36 5.5» 
160 85.81 5.8» 
170 90.25 6.1* 
180 9*.TO 6.»« 
190 99.1» 6.75 

200 103.58 7.05 
210 108.03 7.35 
220 112.47 7.65 
230 116.92 7.96 
2*0 121.36 8.26 

250 125.81 8.56 
260 130.25 8.86 
270 134.69 0.17 
280 139.1* 9.*T 
290 1*3.58 9.77 

300 1*8.03 10.07 
310 152.47 10.38 
320 156.92 10.68 
310 161.36 10.98 
3*0 165.81 11.28 

350 170.25 11.58 
360 174.69 11.89 
170 179.1* 12.19 
180 183.58 12.49 
390 181.03 12.79 

*00 192.47 13.10 
*10 196.92 13.40 
«20 201.36 13.70 
430 205.81 14.00 
440 210.25 14.31 

450 214.69 14.61 
460 219.1« 14.91 
470 223.58 15.21 
«80 228.03 15.52 
«90 232.47 15.82 

500 236.92 16.12 
510 2*1.36 16.42 
520 2*5.80 16.73 
530 250.25 17.03 
540 254.69 17.33 

550 259.1* 17.63 
560 263.58 17,94 
570 268.03 18.2« 
580 272.47 18.54 
590 276.92 18.8* 

600 281.36 19.15 
610 285.80 19.45 
620 290.25 19.75 
630 294.69 70.05 
640 299,14 20,36 

650 303.58 20.66 
660 J0H.03 70,96 
670 312.47 21.26 
680 316.97 71.56 
690 321.36 21.87 

700 325.80 22.17 
710 330.25 22.47 
720 334.69 22.77 
730 339.1» 23.08 
740 343.58 23.38 

750 3*8.03 23.68 
760 352.47 23.98 
7Tq 356.91 24.29 
780 361.36 24.59 
790 365.80 24.89 

He 
.003 OXYGEN .997 

10 40 50 

.01142 .01120 .01098 

.01488 .01458 .01429 

.01833 .01796 .01761 

.02178 .0213« .02097 

.02523 .0247? .02»?» 

.02867 .02810 .02768 

.03212 .03148 .03096 

.03557 .01486 .03*17 

.03901 .03823 .037*8 

.042*5 .04161 .04079 

.04590 .04*98 .04410 
,0493« .04835 .0474) 
.05278 .05173 .05071 
.05622 .05510 .05407 
.05966 .05847 .0573? 

.06309 .06183 .0606? 

.06653 .06520 .06391 

.06996 .06857 .067?! 

.07340 .07193 .07051 

.07683 .07530 .07381 

.08026 .07866 .077)2 

.08369 .08202 .0804? 

.08712 .08538 .0837? 

.09055 .08874 .067nl 

.09397 .09210 .09011 

.09740 .09546 .09360 

.10083 .09882 .09689 

.10425 .10217 .100)8 

.10767 .10553 .10347 

.11110 .10888 .10676 

.11452 .11224 .11004 

.11793 .11559 .11313 

.12135 .1189* .11662 

.17*77 .12229 .11990 

.12819 .1256« .123)9 

.13160 .12898 .126*7 

.13501 .13233 .12975 

.138*3 .13568 .13303 

.1*18* .13902 .13611 

.14525 .1*236 .13959 

.14866 .14571 .1*287 

.)5207 .14905 .1*614 

.155*7 .15239 .1*9*2 

.15888 .15573 .15269 

.16229 .15906 .15597 

.16569 .16240 .1592« 

.16910 .16574 .1625) 

.17250 .16907 .16578 

.17590 .172*1 .16905 

.17930 .1757* .1723? 

.18269 .17907 .17559 

.18609 .182*1 .17886 

.189*9 .18574 .1821? 

.19289 .18906 .18519 

.19628 .19239 .18865 

.19967 .19572 .19161 

.20307 .1990* .19517 

.20646 .20237 .198*3 

.20985 .20569 .20170 

.21323 .20902 .20496 

.21662 .21234 .20871 

.22001 .21566 .211*7 

.22340 .21898 .21*7? 

.22678 .22230 .2179» 

.23017 .22561 .2212« 

.23355 .22893 .22*49 

.21693 .2322» .2277« 

.24031 .23556 .23044 

.24369 .23887 .23«?« 

.24707 .24216 .237»4 

.25044 .24550 .24074 

.25362 .24881 .74344 

.25720 .25211 .74773 

.76057 .25542 .75048 

.76395 .75873 .75177 

.26732 .26204 .75646 

.27069 .2653* .260?! 

.27406 .26865 .26345 

.27743 .27196 .26664 

.28080 .77526 .76441 

T-100 

DENSITY,LBS/CUBIC H 

HELIUM AVERAGE MOlECULAH 

TEMPER»IUHE.E 
60 70 80 

.01076 .01056 .01037 

.0)40' ,01375 .01350 
•01727 .0169« .01663 
.02057 .02013 .01976 
.07377 .07337 .02789 

.07707 .02651 .02602 

.03077 .07970 .0791b 

.03357 .03289 .03228 

.03676 .03607 .03540 

.04001 .03975 .01853 

•04325 .0424« .04165 
.04650 .04567 .04478 
.0497» .04880 .04790 
.05796 .05198 .05107 
.05627 .05516 .0441« 

.05946 .0583« .05776 
•0677o .0615? .06038 
.06594 .06470 .06350 
.06917 .06787 .0666? 
.07741 .07105 .06974 

.07565 .07477 .07285 

.07888 .07740 .07597 

.08211 .08057 .07908 

.08534 .0837» .08219 

.08857 .08691 .08531 

.09180 .09008 .08842 

.09503 .09325 .09153 

.09826 .09641 .09464 

.10144 .09958 .04775 

.10471 .10275 .10085 

.1079» .10591 .10396 

.11116 .10908 .10707 

.11439 .11224 .11017 

.11761 .11540 .11328 

.12081 .11856 .11638 

.12*05 .12172 .11948 

.12727 .12488 .12258 

.13049 .12804 .12568 

.)3371 .13120 .12878 

.1369? .13436 .13188 

.1401« .13751 .13498 

.14335 .14067 .13808 

.14657 .14382 .14118 

.14978 .14697 .14427 

.15299 .1501? .14737 

.15620 .15327 .150*6 

.15941 .15643 .15355 

.16262 .15957 .15664 

.16583 .1627? .1597] 

.16904 .16587 .16282 

.1722* .16902 .16591 

.17544 .17216 .16900 

.17865 .17531 .17209 

.18185 .17845 .17517 

.18505 .18159 .17826 

.18825 .18473 .16134 

.191*6 .18788 .16*43 

.19*66 .1910? .18751 

.19786 .19*14 .19059 

.20104 .19729 .19167 

.20*24 .200*3 .196 7b 

.2074* .20157 .19983 

.71064 .70670 .2079) 

.21183 .7098* .20599 

.7170) .21297 .20907 

.22027 .21610 .21214 

.77341 .21974 .21527 

.77660 .27737 .21879 

.77979 .77550 .72137 

.71797 .27863 .22*4* 

.71616 .23176 .22751 

.73934 .23488 .21058 

.74751 .21801 .23165 

.2*57? .2*11» .2367? 

.24890 .24426 .23979 

.25204 .2*739 .2*286 

.25526 .25051 .2.592 

.258*5 .25363 .2*899 

.2616? .25675 .25205 

.26*80 .25987 .25512 

6E1GHT 4.087 

9o loo no 

.01018 .0)000 .00982 

.01375 .01302 .01779 

.01613 .0160* .01576 

.019*0 .01906 .0187? 

.07748 .07707 .07169 

.07555 .07509 .07445 

.0284? .07811 .0776? 

.01169 .01113 .01058 

.03476 .03*1* .0115» 

.03783 .03716 .03650 

.0*090 .0*017 .039*6 

.04196 .04318 .0474) 

.04703 .0*619 .04538 

.05010 .0*9?0 .04834 

.05116 .05721 .05130 

.05623 .04522 ,05*26 

.059?9 ,04823 .047?! 

.06714 .06124 .06017 

.065»! .06475 .0611? 

.06847 .06725 .06608 

.07153 .07026 .06903 

.07459 .07326 .07198 

.07765 .07627 .07*93 

.08071 .07927 .07788 

.08376 .08227 .08083 

.08482 .08527 .08378 

.08987 .08827 .08673 

.09292 .09127 .08968 

.09598 .09427 .0926? 

.09903 .09727 .09557 

.10208 .10027 .09851 

.10513 .10326 .101*6 

.10818 .10626 .10*40 

.11123 .10925 ,10734 

.11*28 .11225 .11029 

.1173? .1152* .11322 

.12037 .11823 .11617 

.12341 .12122 .11911 

.12646 .12*21 .1220« 

.12950 .12720 .12*98 

.1325* .13019 .12792 

.13558 .13318 .13085 

.13863 .13617 .13379 

.14166 .13915 .13672 

.1*470 .1*21* .13966 

.14774 .14512 .1*259 

.15078 .1*8111 .14553 

.15382 .15109 .1*845 

.15685 ,15*07 .15138 

.15988 .15705 .15*32 

.16292 .16003 .15725 

.16595 .16301 .16017 

.16898 .16599 .16310 

.17201 .16897 .1*603 

.17505 .1719* .16895 

.17808 .17*92 ,17188 

.18110 .17790 .17*80 

.18*13 .18087 .17773 

.187)6 .18385 .18065 

.19018 .18682 .18357 

.19371 .18979 .186*9 

.1962* .19277 .18941 

.19976 .1957J .19733 

.70778 .19870 .19525 

.20530 .20168 .19817 

.20833 .20*6* ,20109 

.71135 .20761 .20*00 

.21*36 .21056 .7069? 

.21 738 .21 35* ,,'0983 

.220*0 .21651 .21775 

.273*2 .219*7 .21466 

.226*4 .22?*» .21858 

.225*5 .225*0 .27149 

.23746 .77836 .22440 

.235*8 .23132 .22731 

.238*9 .23*28 .23022 

.7*150 .2372* .23313 

.2**5? .2*020 .2360* 

.?«75? .2*316 .23894 

.25053 .2*612 .24184 

120 

.00964 

.01247 

.015*8 

.01840 

.07111 

.02471 

.027|* 

.03005 

.03796 

.03588 

. 0JHT9 

.0*169 

.04460 

.0*791 

.050*7 

.0531? 

.05673 

.05913 

.06704 

.06494 

.06784 

.0707* 

.0736* 

.0769* 

.079*4 

.0873* 

.085?« 

.088)4 

.09103 

.09393 

.0968? 

.09972 

.10261 

.10550 
•106’9 

.11128 

.11*17 

.11706 

.11995 

.1228* 

.12573 

.12861 

.13150 

.13438 

.13727 

.1*015 

.1*303 

.1*592 

.14880 

.15167 

.15444 

.157*3 

.16031 

.163)9 

.16606 

.16894 

.17181 

.17*69 

.17746 

.18043 

.18311 

.186)8 

.18905 

.1919? 

.19*79 

.19766 

.20042 

.20339 

.20674 

.70912 

.21198 

.21484 

.21771 

.22057 

.22343 

.22629 

.22915 

.23201 

.23487 

.23773 

130 

.009*9 

.01735 

.01422 

.01809 

.07095 

.071«? 

.07668 

.0795» 

.037*1 

.03577 

.03813 

.0*099 

.0*385 

.0*671 

.0*957 

.057*7 

.05528 

.05813 

.06099 

.06384 

.06670 

.06955 

.07240 

.07525 

.07810 

.08095 

.08380 

.08664 

.08950 

.09234 

.09519 

.09803 

.10088 

.10372 

.10656 

.109*1 

.1)225 

.11509 
,11T93 
.12077 

.12361 

.12644 

.12928 

.13212 

.13495 

.13779 

.14061 

.14346 

.14629 

.1*91? 

.15195 

.15*79 

.15761 

.160*4 

.16327 

.16610 

.16891 

.17175 

.17*58 

.177*0 

.18023 

.18305 

.18587 

.18869 

.19151 

.19431 

.19715 

.19997 

.70279 

.20561 

.208*1 

.2112* 

.21406 

.21687 

.21969 

.22250 

.22531 

.22812 

.23094 

.23375 



DEPTH 
rr 

000 
eio 
Rao 
030 
040 

050 
060 
070 
000 
000 

900 
910 
920 
930 
940 

950 
960 
970 

900 
990 

1000 

1050 
1100 
1150 
1?00 

1250 
1300 
1350 
1400 
1450 

1500 

PRESSURF 
PS14 4TH 

370.25 25,19 
374.69 25.50 
379.14 25,00 
303.50 26,10 
300,03 26.40 

392.47 26.71 
396.91 27,01 
401.30 27.31 
405,00 27,61 
410.25 27,92 

414.69 20.22 

419.14 20.52 
<*23.50 20.0? 
420.01 29.13 
432.47 ?9.43 

436.91 29.73 
441.16 10.03 
445,00 30.33 
450.26 30,64 
<•54.69 30.94 

459.14 31.24 

401.36 32.75 
603.60 34.27 
625.00 35.70 
640.0 ? 37.29 

670.25 30,00 
592.47 40.31 
614.69 41.03 
630.91 43.34 
659.13 44,05 

601.36 46.36 

T-101 DENSITY 

.003 OXVGtN 

OENSITY.LHS/tilbIC H * 0.3 % 02/ 99.7 % He 

• 997 HtUUM AVERAGE 0OLÉ1ULAW «tlGhT 4.007 

30 40 50 60 
TCMPtWATUHE 

70 tíO 90 100 110 12n 13o 

.20416 .27056 

.20753 .20106 

.29009 .20516 
•29426 .20046 
.29762 .29175 

27316 .26790 
27640 .27116 
27964 .27433 
28200 .27751 
28611 .20060 

.26299 .2-)818 

.266*1 .20)24 

.26923 .26430 

.27234 .2o 736 

.27545 .27042 

25355 .24907 
25655 .25202 
25956 .25498 
26257 .25794 
2655t .260H9 

24*. 75 .24059 
24766 .24344 
25056 .24030 
25347 .24915 
25637 .2520) 

.23055 

.23936 

.24217 

.24490 

.2477« 

.30098 .29505 .28914 

.30434 .29034 .29257 

.30770 .30164 .29501 

.31106 .30493 .29904 

.31442 .30022 .30227 

20305 .27857 .27340 
2H702 .20168 .2/654 
290?« .20400 .2/960 
29337 .29791 .2«266 
29653 .29102 .20571 

26H5H .2638** .25927 

2715M .26679 .262)0 
2745« . 2fe9 7h ,26r'07 
277^6 .27270 .26797 
2805* .27564 .27007 

.25406 .25059 

.25771 .25339 
, 2605**. .25620 
.26342 .25901 
.26626 .26181 

.31778 

.321)3 

.32440 

.32783 

.33118 

31151 .30549 
31480 .3007? 
31009 .31)95 
32130 .315)5 
32466 .31840 

2997) .29413 
30287 .29724 
♦0604 .30035 
30921 .30346 
31237 .30657 

.206/6 .2M35M 
•29101 ,2«659 
.29407 .28958 
.29792 ,29250 
.30097 .29550 

27Mb * .2737/ 

2015** .2766/ 
26449 .27957 
-»M /4 < .202 .f 
29037 .20536 

.26911 .26461 

.2719« .26741 

.2/4*1 .27022 

.2(/66 .2710^ 

.200*0 .27601 

• 13454 
.33709 
.34124 
.34459 
.34793 

.32795 

.33124 

.33452 

.33780 

.34109 

.3216? 

.32404 

.32807 

.33129 

.33451 

.3155 * 

.31869 

. 3?10* 

.3?5(j? 
• 32«1M 

.3096? 

.J1277 

.J1500 

.J109H 

. )2209 

• i 11402 
.30707 
• 3 i Ü 1 2 
•3131/ 
.11 622 

.29*-7 

. )0157 

. J0**57 

.)0756 

.)1055 

.29)32 

.2W0? 7 
• 2 9 9 ? 0 

. 30215 

.loSO* 

•20A?U 

.29)14 

.29403 

.29693 

.299«? 

.20H5 

.?06r9 

.20904 

.2910« 

.294 7? 

.2786) 

.28141 

.?«4?1 
. ? 8 7 0 C 
.20980 

.15128 

.36799 

. )8466 

.40134 

.^1797 

.34437 

.36076 

.3771? 

.39347 

.40978 

.33/73 

.35301 

.36907 

.38690 

.40191 

.ill )4 

.3471? 

.362HM 

. 3786 I 
• 394 33 

. )2519 

.3406« 

. )5615 

.17161 

.38703 

• ) I 9 ? f» 

•J344H 
. 3**96 7 
• 36404 

•jduoo 

. 3 ! )56 

. )2049 

. )<♦ )4? 

. 360 32 

.373?? 

. ) MO 

.32272 

.3)7 )9 

.35204 

,16 66 7 

• )027 1 

.31716 

.)3167 

.34597 

.36036 

.297*6 

.31177 

.32696 

.34011 

.35426 

.29269 

.30666 

.32051 
• 3 3444 
.34836 

.4 3450 

.46117 

.46772 

.40426 

.50077 

42607 .41/49 
44235 ,43306 
4605« .44970 
47400 .4657) 
491 OU .40160 

•4100? .4024) 
.42560 .417«? 
.44133 .43317 
.45694 .4485? 
.47256 .46)04 

3 51) . i««!)« 

41023 .4029? 
42532 .41776 
44039 .43256 
45544 .44734 

30120 .)7472 
39588 .38907 
41045 .40339 
4?50u ,41769 
43953 .43199 

36037 .36225 
38248 .3761? 
39657 .30999 
4)065 .40303 
42470 .41765 

.5)726 .60716 .49/46 .4801« .4/913 .4/047 ,4h? 1 1 .46-.04 .44025 .43874 .43)46 

500 34.02 
600 40.63 
700 47,63 
000 54.44 
900 61.24 

.30)99 .37449 
,45679 ,44784 
.53105 .52070 
.60401 .59307 
•67800 .66497 

367?« .16034 .35366 
43926 .43099 .42303 
61075 .501)0 .49195 
58)78 .57091 .56044 
65235 .64020 .62850 

34723 .34101 .33503 
41535 .40795 .40002 
48306 .47448 .46620 
55035 .54061 .53121 
61721 .6063? .59582 

32924 .32366 .3)027 
39392 .30727 .30083 
4502? .45050 .44303 
52214 .51336 .50469 
5056« .57589 .56639 

1000 60.05 .75085 
1100 74,05 .02312 
1200 81.65 ,09490 
1300 00.46 .96622 
1400 95.26 1.03707 

.73636 .72244 .70904 

.00730 .792)0 ,77744 

.07778 ,86130 .84543 

.94778 .93005 .9129« 
1.01735 .9903« .9801U 

•69613 .68367 .6/166 
.76334 .74973 ,73659 
•83013 .01539 .00116 
.09653 .80064 .0653? 
•9625! .94553 .92912 

.66006 

.72393 

.70742 

.05054 
•9)330 

•64007 
•71169 
.77415 
.03624 
.09799 

•63003 
•69985 
.761.31 
.82242 
.00321 

•62756 
•60040 
•74009 
•00906 
•06000 

1500 102.07 
1600 100,07 
1700 115.60 
1000 122,48 
1900 129.29 

1.10744 1.08647 
1.17735 1.15516 
1.2460 1.2233 
1.3150 1,2911 
1,3044 1.3585 

1.06627 1,04604 
1.13373 1.1131) 

1.2008 1.1791 
1.2674 1.2445 
1.3316 1.3096 

1.02009 1.01000 
1.09326 1.07412 
1.1501 1.1370 
1.2225 1.2012 
1.2865 1.2642 

.99254 .97569 
1.05563 1.03775 
1.1103 1.0994 
1.1806 1.1608 
1.2426 1.2210 

.95940 .94365 
1.02047 1.00377 
1.08)2 1.0636 
1.1416 1.1230 
1.2016 1.1022 

•92040 
•90761 
1.0465 
1.1050 
1.1633 

2000 136,09 
2100 142.90 
2200 149,70 
2300 156.51 
2400 163.31 

1.4525 
1.5202 
1,5076 
1,6544 
1.7208 

1.4255 
).4921 
1.5502 
1.6219 
1.6093 

1.3995 
1.4640 
1 .53(10 
1.5946 
1.6588 

1.3744 
1,4307 
1.5027 
1.5663 
1.6295 

1.3502 
1.4135 
1.4764 
1.5390 
1.601? 

1.3260 
1.J891 
1.4510 
1.5126 
1.5736 

1.3042 
1.3655 
1.4265 
1.4071 
1.5474 

1.2024 
1.3420 
1.4020 
1.4625 
1.5219 

1.2614 
1.3208 
1.3799 
1.4387 
1.4971 

1.24)0 
1.2995 
1.3577 
1.4156 
1.473? 

1.221? 

1.2789 
1.3363 
1.1933 
1.4500 

2500 170.11 
2600 176.9? 
2700 183,72 
2000 190.53 
2900 107.33 

1,7869 
1.8526 
1.9178 
1.9026 
2.0472 

1.754? 
1.0188 
1.8030 
1.9468 
2.0101 

1.7227 
1.786? 
i .04 n 
1.9121 
1 .9/45 

1.492 * 
1.7546 
1.8170 
1.87H7 
1.940? 

I.6630 
1.7245 
1.7857 
1.0465 
1.9069 

1.6)47 

1.0952 
l.7555 
I.*153 
1.0749 

1.6073 
1.6669 
1.726? 
1.7852 
1.8439 

1.5809 
1.6395 
1.6900 
1.7561 
1.8139 

1.5552 
1.6131 
1.6707 
1.7279 
1.7040 

1.53(15 
1.5075 
1.644? 
1.7006 
1.7567 

1.5065 
1.5627 
1.6106 
1.674? 
1.7295 

3000 204.14 
3100 210.94 
3200 217.75 
3300 224.55 
3400 231,36 

2.1)12 
2.1749 
2.2303 
2.301) 
2.)639 

2.0732 2.0)64 
2.1359 2.09H1 
2.1983 2.15'**. 
2,2602 2.2207 
2.32)8 2.2M13 

2.00)? 1.9671 
2.06)9 2.0268 
2.122- 2.0864 
2,182-. 2.1455 
? .?4 ? 1 2,2044 

1.9341 1.9022 
1.9930 1,9602 
2.0516 2.0179 

.1099 2.075¼ 
2.1670 2.1325 

1.8714 1.0415 
1.9286 1,8979 
1.9855 1,9540 
2.042U 2.0097 
2.0983 2.0653 

1.0126 1.7046 
1.06«? 1.8394 
1.9215 1.0940 
1.97mS 1.9482 
2.0331 2.002? 

)500 238.16 
3600 244.96 
3700 251.77 
3000 258.47 
3900 265.^0 

2.4261 2.303? 

2.H00U 2,4440 
2.5495 ».5047 
2.610/ 2.564« 
2.67U (,6240 

?.)4|7 2.30Im 

?,4 017 ¿.16 0 7 
2.4611 2.419*. 
2.5206 2.4700 
2.5/97 «'.5361 

.\?6?9 ¿.¿255 

2.)211 2.2029 
2.3791 2.)399 

^.-)66 f.)960 
2.4940 2.4533 

2.1893 2.1544 
2.2459 2.2102 
2.3022 2.2656 

2.3581 2.J2Ü« 
2.4130 2.3757 

2.1205 2.0877 

2.1755 ?.l4»9 
2.2302 2.19*9 
2,2047 2.2496 
2.3387 2.3030 

2.0559 
2.1094 
2.1627 
2.2155 
2.2603 

4000 272.18 
4|00 270.99 
4200 2*5,79 
4)00 292,60 
4400 299.40 

2.7)21 2.6844 
2.792) 2.74)7 
2,8522 2,0027 
2.9117 2.061? 
2.9700 2.9196 

?.6Jh4 2.-)940 
2.696 7 ? .65 1 
2.7569 2.7007 
? . H I -> 7 2.765 7 
2.0/0 1 ?.H??.) 

2.5509 2.5095 
2.6077 2.5654 
2.6641 2,«2)0 
2.720? 2.0/64 
2.7761 2.7)14 

2.4692 2.4 JOi 
2.5244 2.4847 
2.5792 2.5308 
2.6339 2.5927 
2.6802 2,6462 

2.)927 2.356? 
2.4463 2.4091 
2.4997 2.4617 
2.5520 2.514? 
2.6067 2.5664 

2.3200 
2.37)0 
2.4250 
2.4767 
2.52b? 

4600 )06.21 
4600 31J•o1 
4700 119.H1 
4000 326,62 
4900 *3).4? 

3.,)297 

3.1083 
3.1466 
3.2044 

3.2621 

».9775 2.92/3 

3.0353 2.9041 
).0927 3.0400 
3.1490 3.0971 
3.2066 3.1530 

2.0787 2.0)17 

2.9347 2.8870 
.2.9906 2.9420 
3.046* 2.9967 
3.101) 3.0512 

2.7863 2.7423 

?•84 U 7 2.7960 
2.8961 2.8496 
2.9491 2.9029 
).0027 2.9559 

2.6996 2.6504 
2.7527 2.7107 
2.0055 2.7628 
2.8581 2,0147 
2.9104 2.0664 

?.01«3 2.5794 
2.6700 2.6305 
2.7214 2.6814 
2.7727 2.7319 
2.0237 2.7823 

5000 )40,23 ).)194 3.263? ) •? 0 * * ).156) 3.1054 ).0562 J.0087 2.9625 2.9178 2.8744 2.8324 



T-102 SP. VOL 
0.3 % Oa, 99.7 % He 

PRCSSIJRF 
PSI» «TM 

DEPTH 
ET 

0 
1« 
20 
10 
«0 

SO 
60 
70 
SO 
»0 

100 
lio 
120 
lio 
1*0 

150 
160 
170 
ISO 
190 

200 
210 
220 
230 
2*0 

2S0 
260 
270 
280 
290 

ISO 
110 
320 
310 
3*0 

ISO 
360 
370 
380 
390 

*00 
*10 
*20 
*30 
«60 

*50 
*60 
*70 
*S0 
*90 

SOO 
510 
920 
S10 
5*0 

550 
560 
570 
580 
590 

600 
610 
620 
630 
6*0 

650 
660 
670 
680 
690 

700 
710 
720 
730 
7*0 

750 
760 
770 
780 
790 

1*.70 
19.1* 
23.58 
28.03 
32.*7 

36.92 
*1.36 
*5.81 
50.25 
5*. 70 

59,1* 
63.58 
68.03 
72.«7 
76.92 

81.36 
85.81 
90.25 
9*. 70 
99.1« 

103.58 
108.03 
112.«7 
116.92 
121.36 

125.81 
130.25 
136.69 
139.1« 
1*3.58 

1*8.03 
152.67 
156.92 
161.36 
165.81 

170.25 
17*.69 
179.1« 
183.58 
188.03 

192.67 
196.92 
201.36 
205.81 
210.25 

216.69 
219.1* 
223.58 
228.03 
232.*7 

236.92 
2*1.36 
2*5.80 
250.25 
25*.69 

259.1« 
263.58 
268.03 
272.*7 
276.92 

281.36 
285.80 
290.25 
29*.69 
299.1* 

103.58 
308.03 
312.*7 
316.92 
321.36 

325.80 
330.25 
33«.69 
339.1* 
3*3.58 

3*8.03 
352.«7 
356.91 
361.36 
365.80 

1.00 
1.30 
1.60 
1.91 
2.21 

2.51 
2.81 
3.12 
3,*2 
3.72 

*.u? 
*.33 
*.63 
«.93 
5.23 

5.5* 
5.8* 
6.1« 
6.«« 
6.75 

7.05 
7.35 
7.65 
7.96 
8.26 

8.56 
8.86 
9.17 
9.*7 
9.77 

10,07 
10.38 
10.68 
10.98 
11.28 

11.58 
11.89 
12.19 
12. *9 
12.79 

13.10 
13, *0 
13.70 
1*.00 
16.31 

16,61 
U.91 
15.21 
15.52 
15.82 

16.12 
16.62 
16.73 
17.03 
17.33 

17.63 
17.9* 
18.2* 
18,5« 
18.8* 

19.15 
19.*5 
19.75 
20.05 
20.36 

20.66 
20.96 
21.26 
21.56 
21.87 

22.17 
22.*7 
22.77 
23.08 
23.38 

23.68 
23.98 
2».29 
2«.59 
26.89 

30 

87.539 
67.223 
5«.56* 
*5.919 
39.6*1 

3*.87* 
31.132 
28.116 
25.63« 
23.55* 

21.788 
20.268 
18.9*7 
17.788 
16.763 

15.850 
15.031 
1 *.293 
13.628 
13.016 

17.1J9 
11.9*9 
11.678 
II.O«« 
10.6*1 

10.767 
9.9181 
9.5923 
9.787* 
9.0013 

8.732« 
8.679« 
8.2*05 
8.01*8 
7,8012 

7.5987 
7,6066 
7.22*0 
7.0502 
6.88*6 

6.7269 
6.5761 
6.6319 
6.29*0 
6.1619 

6.0353 
5.9138 
5.7972 
5.6851 
5.577« 

5.6736 
5.3737 
5.2773 
5.186« 
5.09*7 

5.0081 
«.92*5 
*.8*36 
*,7663 
«.6897 

«.6163 
*.5*52 
*.*763 
*.«095 
*,3**7 

*.2817 
*•2206 
«.1612 
«.1035 
4,0*75 

3.9929 
3.9398 
3.8881 
3.8377 
3.7887 

3.7*09 
3.69*3 
3.6*88 
3.60*5 
3.5613 

003 OJirbtN 

«O 

89.32« 
68.59« 
55.677 
*6.856 
*0.*»9 

35.585 
31.767 
28.689 
26.156 
26.03* 

22.232 
20.681 
19.333 
18.150 
17.10* 

16.172 
15.317 
1«.S8« 
13.902 
I 3.261 

12.713 
12.192 
11.712 
11.266 
10.857 

10.*75 
10.1196 
9.7872 
9.*761 
9.18*2 

8.9098 
8.6515 
8.*077 
8.1775 
7.9595 

7.7529 
7.5569 
7.3705 
7.1932 
7.02*3 

6.8632 
6.7093 
6.5623 
*.«215 
6.2868 

6.1576 
6.0337 
5.91*6 
5.8003 
5.6903 

5.58*3 
5.6823 
5.38*0 
5.2892 
5.1977 

5.109« 
5.02*0 
*.9*15 
«.8616 
«.78*3 

*.7095 
«.6370 
«.5667 
*.*985 
«.«32* 

«.3682 
«.3058 
«.2*52 
*.1863 
«.1291 

*.073» 
*.0192 
3.966« 
3.9151 
1.8*50 

3.8163 
3.7687 
3.722* 
3.6771 
3.6330 

SPFCiriC V01UME.CUBIC E T / L tí 

.997 MtLIUM »VER*GE 80LECUL66 WEIGHT 

T|mPER»Tu«E,E 
50 60 70 tíO 90 

91.11? 
69.967 
56.790 
«7.79? 
«1.25» 

16.297 
32.40? 
29.261 
26.679 
2*.516 

22.676 
21.09* 
19.719 
18.512 
l 7.**5 

16.*95 
15.6*3 
1 * • 8 76 
1 * , 1 79 
13.5*6 

12.966 
12.*15 
lI.9*5 
II.*93 
11.071 

10.68* 
10.32)0 
9.9820 
9.66*7 
9.3670 

9.0872 
8.8215 
8.57*9 
8.3*00 
8.1177 

7.9071 
7.7071 
7.5171 
7.3361 
7.1618 

6.999« 
6.8*25 
6.6926 
6.5*91 
6.*116 

6.2797 
6.1513 
6.0319 
5.9151 
5.8011 

5.6951 
5.5910 
5.»908 
5.39«) 
5.3008 

5.2107 
5.1216 
5.039« 
♦.9579 
*.8791 

«.6028 
«.7288 
*.6571 
*.5876 
».5200 

«■*5*6 
*.39|0 
«.329? 
«.2691 
».2107 

«.1538 
«.0986 
*.0«*a 
3.992« 
3.9*1» 

3.8916 
3.8*11 
3.7958 
1.7*97 
3.70*7 

92.897 
71.338 
57.90» 
*8.730 
*2.066 

37.008 
33.037 
29.816 
27.201 
2«.94« 

23.12o 
21.507 
20.105 
18.875 
I7.787 

16.817 
15.9*9 
15.166 
1 »,*56 
13.810 

13.220 
12.678 
12.174 
11.717 
11.240 

10.843 
10.5227 
10,1768 
4.85 33 
4,5*4« 

4.26*3 
8.9457 
8.7*23 
8.5028 
8.2760 

8.061? 
7.8573 
7.6636 
7.6790 
7.303* 

7.1354 
6.9757 
6.8228 
6.6765 
6.536« 

6.6019 
6.2731 
6.1*43 
6.030* 
5.9159 

5.8058 
5.6998 
5.5975 
5.6989 
5.6038 

5.3120 
5.2231 
5.1373 
5.05*3 
*.4738 

*.8960 
*.8206 
«.7*75 
*.6765 
».6078 

*,5* I O 
«.«761 
*.*131 
*.3514 
*.242* 

«.23«« 
*.1780 
*.1232 
*.0697 
«.0177 

3.9670 
3.9)76 
3.8694 
3.8221 
3.776* 

4*.685 
72.711 
54.017 
«9.667 
«2,875 

37.719 
33.672 
3 O , » O 4 

27.723 
2a.*75 

23.563 
21.420 
20.690 
14.237 
18.128 

17.1*0 
16.255 
15.»56 
1*.733 
1 *.075 

13.,73 

12.421 
12.«1? 
11.4*2 
I 1.506 

II.101 
10.72*1 
10.3719 
10.0*14 
9.7326 

«.«*16 
9.1678 
8.9096 
8.6653 
8.43*3 

8.215* 
8.0075 
7.8100 
7.6220 
7.4*30 

7.2722 
7.1090 
6.9532 
6.8039 
6.6611 

6.52*3 6.3428 
6,2667 
6.1*53 
6.0288 

5.9166 
5.808« 
5,70*3 
5.6037 
5.5068 

5.«132 
5.3226 
5.2352 
5.150« 
5.0686 

*.9893 
*.9123 
«.8379 
*.7655 
*.6955 

*.627* 
*.5613 
*.*471 
*.«3«6 
*.3739 

*.3!*8 
*.257* 
«.2016 
*.1*70 
*.09*0 

*.0*23 
3.9919 
3.9*28 
3.89*8 
3.8*81 

46.* 74 
7«.082 
60.131 
all .603 
«3.66« 

-18.* Ju 
3*.306 
'0.982 
íB.¿*6 
25.95* 

2,.008 
22.13? 
20.877 
14.549 
18.»64 

l7.*63 
16.661 
I a. 7» 7 
la.011 
1«. l«o 

13.727 

13.16* 
12.6*6 
12.166 
11.723 

11.310 
10.4267 
10.5666 
10.2307 
4.4153 

4.6191 
9.3*00 
9.0768 
8.8280 
8.6927 

8.3645 
8.1578 
'.4565 
7.7651 
'.5825 

7.«086 
7.2*23 
7.083« 
6.9315 
o.7859 

6.6*6» 
6.5125 
6.38*0 
6.260« 
6.1*17 

6.0272 
5.4172 
5.8104 
5.7086 
5.6098 

5.51*» 
5.»221 
S.J330 
5.2*67 
6.1633 

5,08?« 
5.00*2 
*.4282 
*.85*6 
». 7831 

*.7138 

*.6*6» 
«.5810 
*.al7* 
*.*555 

«.395» 
«.3368 
«.2799 
».22*3 
*.170* 

«.1176 
*.0663 
«.0162 
3.967« 
3.4198 

48,258 
75.45* 
61.?»* 
51.5 39 
««.«93 

39.1*1 
3».9*1 
31.655 
28.768 
26.*36 

2*.*61 
?2.7*6 
21.26? 
14.4..1 
18.811 

17.186 

16.967 
16,0 18 
15.288 
I ». 605 

I3,490 
I3.*06 
12.8 74 
I2.391 
I I .414 

11.514 
11.1270 
10.7616 
10.*19? 
10.0980 

4.796* 
9.5120 
9.2**1 
8.9906 
8.7508 

8.5237 
8.3079 
8.1031 
7.9079 
7.7220 

7.5**9 
7.3756 
7.2137 
7,0590 
6.9107 

6.7687 
6.6323 
6.5013 
6.3756 
6.25*5 

6.1380 
6.0259 
5.9177 
5.8135 
5.7128 

5.6156 
5.5217 
5.*309 
5.3*30 
5.2581 

5.1767 
5.0969 
5.0186 
»•9*36 
*.8709 

*.8002 
*.7315 
*.6650 
».6001 
*.5171 

».*759 
*.«163 
«.3582 
*.3017 
«.2*66 

».1931 
*.1*07 
6.0897 
«.0*00 
3.9915 

4.087 

100 

100.0*6 

76.825 
62.356 
52.»77 
45.30) 

39.853 
15.576 
32.128 
29.291 
26.41* 

2*.845 
23.158 
21.6*8 

20.32» 
14.152 

18.106 

17.173 
16. 124 
15.565 
1* .864 

I».?1J 
13.650 
I3. I 12 
12.615 
12.155 

11.727 
11.3286 
10.4562 
10.6074 
10.2804 

4.9735 
4.68*3 
9.4113 
4.1533 
8.9091 

8.6779 
8.4582 
8.2*9« 
8.0508 
7.8617 

7.6812 
7.5088 
7.3**0 
7.1865 
7.0355 

6.8906 
6.7521 
6.6187 
6.*906 
6.3673 

6.2*88 
6.13*6 
6.02«« 
5.9182 
5.8158 

5.7168 
5.6212 
5.5287 
5.*14* 
5.3528 

5.2684 
5.1876 
5.109o 
5.0326 
*.9585 

«.8866 
*.8)68 
*.7*84 
».6829 
*.6188 

*.556* 
«.«957 
«.«366 
*.3791 
*.1230 

«.266* 
*.2151 
«.1632 
*.1126 
«.0631 

110 12o 

101.831 103.619 

78.198 74.569 
63.*70 64.583 
53.4 1 3 5*. 35(1 
*6.109 «6,917 

*0,56* «1.276 

36.211 36.6*6 
32.70? 3J,?75 
?4.8I3 10.316 
? 7 , 39* 2 7.8 75 

25.)34 26.7*1 
21.671 21.4** 
2?.03* 2í.*?0 
20.666 21.0*8 
19.«93 19.61« 

16.«.11 16.1*1 
17.«78 17.79« 
I6.6?n 16.911 

15.8*í 16,1,0 
15.13* 15.399 

1« •« 6 7 1*.7*i) 

13.892 l*.l(6 
13.1*5 13.579 
12.8*0 13.064 
12.371 12.598 

11.936 l?.l«« 

11.5301 1).73)6 
11.1511 11.3*60 
10.7963 10.9860 
10.«638 10.6*6» 

10.1610 10.3281 
9.856« 10.0283 
9.578« 9.7*66 
9.3158 9.4786 
9.0673 9.2258 

8.8320 8.9861 
8.608* 8.7586 
8.3959 8.5«?« 
8.1938 8.3367 
8.0011 8.1*07 

7.817* 7.9518 
7.6*21 7.7753 
7.»7»* 7.60*7 
7.31*0 7•«*1 « 
7.1603 7.2861 

7.0130 7.135? 
6.8717 6.99|» 
6.7161 6.8513 
6.6057 6.7206 
6.«802 6.5931 

6.3695 ».*703 
6.2*3? 6.3520 
6.1311 6.2379 
6.0230 6.1280 
5.9188 6.0218 

5.8181 *.9143 
5.7207 Î.8203 
5.6266 5.72*5 
5.5365 5.6318 
6,**7* '.5*2? 

5. J6?2 5.*553 
6.2795 5.371? 
6.1493 5.2898 
5.1216 5.21(16 
6.0*81 5.1318 

*.9729 5.0591 
*.9014 «.9864 
*.8328 4,9168 
».7857 4.8*65 
».700* *.7»?0 

*.6164 *, / 1T« 

*.5751 »•65*6 
*.51*9 4.5413 

».*56* *.5317 
*.3993 » ,» /66 

*.3*37 «.«141 
♦.2895 *.3619 
*,2166 «,31n! 
«.1851 «.2577 
4.13*8 «.2065 

130 

I05.«06 
80.4«? 
65.697 
65.28 ’ 
*7.72/ 

«1.98/ 
l/.*80 
13.8*8 
10,858 
28.J66 

26.??/ 
? * , 14 ? 
22.6U6 
21 .«I I 
?l) . I /6 

14,0/6 
16,040 
! Z.?D, 
16.146 
15.66 1 

1«.49 1 
1*. 1/6 
13.Ht? 
13.284 

12.00« 

12.353 
11.9331 
11.5*08 
11.173/ 
10.829? 

10.505« 
10.2006 
9.9129 
9.6*12 
9.38*0 

9.1*02 
8.9088 
8.6889 
8.»797 
8.2803 

8.0902 
7.9086 
7.7351 
7.5690 
7.4100 

7.2575 
7.1111 
6.9706 
6.8357 
6.7058 

6.5809 
6.«606 
6.3446 
6.2327 
6.12*7 

6.0205 
6.9197 
5.8223 
6.7281 
6.6364 

5.6*66 

5.*630 
6.3801 
5.2946 
6.2216 

6.1*5« 
6.0/22 
6.0007 
*.931? 
*.8636 

*./9/8 
* .73 38 
*.6 / |6 

».6110 
*.6614 

«.*9*4 
«.«381 
6.3636 
*.3302 
*.278? 



DEPTH 
TT 

800 
em 
820 
830 
8*0 

eso 
860 
ë?0 
880 
890 

900 
91(1 
920 
930 

940 

950 

96o 
970 
9H n 
990 

1000 

1050 
1100 

1 150 
1200 

1250 
HOC 
1350 
1400 
1450 

1500 

PRESSURE 

PSI* «TM 

3T0.2S 25.19 
374.69 25.50 
379.14 25.80 
363.58 26.10 
388.03 26,40 

392.47 28.71 

396.91 27.01 
*01.36 27.31 
*05.80 27.61 
*10.26 27.92 

*14.69 28,22 

619.1* 28.52 
*23.68 28.82 
428.03 29.13 
4 32.47 29.43 

436.91 29.73 

*41.36 30.03 
4*6.80 30.33 
»50.25 30.6* 
»54.69 30.4* 

*64.1* 31.2* 

♦81.36 32,75 
503.48 14.27 
625.80 35,78 
5*8.02 37.29 

570.26 38.80 

492.47 *0.31 
614,69 *1.81 
636.91 *3.3* 
449.13 *4.85 

681.36 *6.36 

T-103 

SPFCIfIC VOlUME*CUB!C FT/Lö 

.001 OXVGfcN .097 HtLIUM AVLfUGF HQLtCULâK «EIGHT 

TF-MPéHA iuWt »F 
40 50 60 TO bO 90 30 

3.5192 

3.4780 
3.4377 
3.3984 
3.3400 

3.322b 

3.28brt 
3.2499 
3.2148 
3.1805 

3.1449 

3.] I4U 
3.0819 
3.0503 
3.019b 

2.9892 

2.9594 
2.930b 
2.9020 
2.8741 

2.846/ 

2.717b 
?.599fc 
2.4916 

2.392b 

2.301 I 

2.216b 
?• 1380 
2.0650 
1.9969 

I.9 3JJ 

3.5899 

3.5479 
3.5068 

3.4667 
3.4276 

3.3891 

3•Jb 18 
3.3152 
3.2794 
3.2444 

3.2101 

1.1766 
3.1438 
3.1116 
1.0801 

3.0492 

1.0190 
2,9894 

2.9603 
2.9318 

2.9038 
2.7719 
2.6516 

2.5416 
2.4403 

2.34/0 
2.2607 

1806 
2.1062 
2.0367 

1.9/18 

1.6608 

).6184 

3.5760 
3.5351 
3.4*75? 

3.4561 

3.4180 

3.3806 
3.3440 
3.3083 

3.27)4 
3. ?Jo? 
3.?0h7 
3.17?r 
3.1*07 

3.1UO? 
3.0 784 
3.0*8? 
3.0185 
?.<7«0* 

?.R6I0 

?.8¿6* 
? .70)7 
?.5S!) 
?,4881 

2.30)0 
? .30*0 

?.Ï83? 
?.1*73 
2.0764 

¿.010? 

3.7316 
3.6870 
3.6*5? 
3.6035 
3,5627 

3.8?¿o 

3.48*0 
3.4450 
3.4087 
3.3723 

3.3366 
3.10 1 7 
3.2676 
3.2341 
3.2013 

3.1603 

3.1378 
3.1060 
3.0768 
3.047) 

3.01811 
2.8800 
2.7557 
2.6*1? 
2.5360 

2,4380 

2,3*9? 
2.2650 
2.1886 
2.116? 

2.0*86 

3.8024 

3.7570 

3.71*3 
3.6710 
3.6304 

3.5807 

3.5501 
3.511? 
3.4733 
3.436? 

3.3098 
3.16*3 

3.329* 
3.295* 
3.2619 

3.220? 

3.107? 
3.1658 
3.1350 
3.10*7 

3.0 75? 
2.9353 
2.8078 

2.6010 
2.5838 

2.4840 

2.3034 
2.3085 
2.2295 
2.1559 

2.0871 

3.8 733 
3.8279 
3.7836 
3.7*02 
3.6080 

3.0565 

3.6161 
3.5766 
3.5J78 
3.5001 

3.4630 
3.4268 

3.3013 
3.3566 
3.3226 

3.2893 

3.2566 
3.22*6 
3.1932 
3.1624 

3.1323 
2.0897 
2.8599 
2.7*09 
2.6316 

2.530H 

2.4376 
2.3512 
2.2707 
2.1957 

2.1255 

3.0441 

3.8979 
3.8527 
3.8085 
3. 7655 

3.723) 

3.6821 
3.6410 
3.6025 
3.56*0 

3.5263 
3.4803 
3.4533 
3.4179 
3.3832 

3.3*93 

3.3160 
3.2833 
3.251* 
3.2201 

3.1893 

).0442 
2.9119 
2.7908 
2.6 794 

2.5768 
2.4819 
2.39J7 
2.3118 

2.2354 

2.1640 

0.3 

4*08/ 

iOO 

4.Ü14V 

3.96/^ 

3.8/Ö9 

3./902 
3. /482 
3./0/2 
3.66/1 
3.4279 

3.5693 

1.5519 
1.5151 
3.4/91 
3,4438 

3.4092 

3.3/53 
3.3422 
3. J097 

3.277/ 

I. 2464 

J. U986 
2.9640 
2.H4Û6 
2.72/2 

2.622/ 
2.5260 
2.436** 
2.3529 
2.2752 

2.2024 

% 02, 

no 

4.0858 

4.0178 
3.9910 
1.9453 
3.9006 

3.8569 

3.814? 
3./726 

3.7118 
3.6918 

3.652/ 
3.6144 
3.5/70 
3.5403 
3.5045 

1.4693 

3.4348 
3.4010 

3.36/9 
3.3153 

3.3015 
3.1531 
3.0160 
2.8904 

2.7/50 

2.668/ 
2.5703 
2.6790 
2.3941 
2.3149 

2.2409 

SR. 
99.7 

12(1 

» .1565 

4.1078 
4.0601 

4.0136 
3.96«? 

3.92)7 
3.880) 
3.8)78 
3•7963 
3.7557 

3.7160 
3.6770 
).6389 
3.60)6 
3, SOS 1 

3.5293 
3.4942 
3.4598 
3.4261 
3.3910 

3•3606 

3.2076 
3.0680 
2.9*02 

2.8229 

2.71*6 

2.61*5 
2.5216 

2.435? 
2.35*6 

2.2793 

VOL. 

% He 

130 

4.2274 

4.1778 
4.1293 

4.0820 
4.0358 

3.9906 
3.9*6* 
3.903? 
3.8609 
3.8195 

3.7791 

i . 7 396 
3.7008 
3.6628 
3.6256 

1.5892 

3.5535 
3.51U6 
3.4843 
3.4507 

3.4177 

3.2620 
3.1200 
2.9901 
2.8706 

2.7605 
2.65.7 
2.5642 
2.4763 
2.3944 

2.31T7 

500 34.02 
600 40.83 
700 47.63 
800 54,44 
900 61.24 

1000 68,05 
1100 74.85 
1200 81.65 
1300 88.46 
1*00 95,26 

1500 102,07 

1600 108.87 
1700 115.68 
1800 122,48 
1900 129.29 

2000 136,09 
2100 142,90 
2200 1*9.70 
2300 156.51 
2*00 163.31 

2500 170.11 
2600 176.92 
2700 183.72 
2800 190.53 
2900 197.33 

3000 204.14 

3100 210.94 
)200 217.75 
3300 224.55 

3400 231.36 

1500 2)8.16 

3600 244,96 
.1700 241.7 7 
3800 268.57 
3900 265,38 

»000 272.18 

4100 278.99 
*200 285.79 

4)00 292.60 
4400 299,40 

*600 3(16.21 

*6.00 )13.01 
*700 11 9.61 
*800 120.62 
*900 ).)3.42 

5000 1»0.23 

2.6178 
2.1892 
1.R831 
1.6534 
1.47*7 

1.3318 
1.2149 
1.117* 
1.0350 
.96425 

.90298 

.84937 

.80206 

.75998 

.72232 

.68846 

.65780 

.62989 

.60444 

.58111 

.55962 

.53978 

.52144 

.50438 

.48848 

.47366 

.45979 

.44677 

.43*54 

.42303 

.41218 

.40193 

.39223 

.3830* 

.17*31 

.)6602 

.<5B1J 

. 35061 

. <4 34« 

.)3661 

.31007 

.32)80 

.)1780 

.31207 

.70656 

.10126 

2.6703 2.7227 
2.2329 2.2766 
1.9205 1.9579 
1.6861 1.7189 
1.5038 1.5329 

1.3580 1.384? 
1.2387 1.2626 
1.1392 1.1610 
1.0551 1.0/5? 
.98295 l.OOls? 

.92041 .93785 

.84568 .88204 

.817*3 .83280 

.77450 .78899 

.73610 .7*981 

.701*9 .71455 

.67022 .68241 

.6*176 .6536) 

.61580 .627)? 

.59198 .60283 

.57006 .580*4 

.5*981 .5598’ 

.53107 .5*07* 

.51368 .5229* 

.49748 .506*5 

.4823* .4910? 

.46818 ,*766» 

.45*91 .*63ns 
•442*4 ,460)) 
.43070 .«IBIS 

.41961 .42/05 

.40916 ,41617 

.39926 .406 )(1 

.38989 .39671 
,38099 .3876* 

.37253 .3790? 
,36447 ,3/0«? 
,16680 .)6290 
,3*960 .)5661 
,3*261 , 3484? 

33586 .3*16? 
329*6 .3.36)) 
3233* .)2866 
3174» .322«8 
31186 .)17,6 

306*6 .3116» 

2.775? 2.8276 
2.320? 2.3639 
1.9953 2.0327 
1.7516 1.76*3 
1.562)) 1.5911 

1.4103 1.4365 
1.2861 1.3100 
1.1826 1.2046 
1.095) 1.1154 

1.02030 1.03895 

.95525 .97267 

.8983? .9)470 

.8481) .8635! 

.80352 .8)801 

.76356 .77730 

.72761 .7*062 

.69507 ./0747 

.665*6 .67734 
•63846 .6*979 
•6)370 .62454 

.59090 .60131 

.56986 .57987 

.55037 .56001 

.5322? .5*157 

.5154? .524*1 

.4997.1 .50836 

.48*9» .493)8 
•471)7 .47930 
.458)9 .4660» 
.4*600 .45364 

.*)**'• .44)91 
• * ?36 1 .4108 ) 
.413)? .4203) 
.40 36* .4 ) 0*0 
. 39* 31 .40096 

.38661 .39201 
• 377)6 .jM 3*9 
.369)8 .37536 
.16)57 .3676? 
.16*1? .360?? 

. )4 ? 3» .j*)|4 

.3*076 .3*639 
• 3)4)8 .31990 
.)?H?9 .)3)70 
• 3 ??*4 .)?77* 

•3168? .3220? 

¿•8800 2.9324 
2.4076 2.4513 
2.0701 2.1076 
1.8170 1.8498 
1.6202 1.6493 

1.4627 1.4889 
1.3338 1.3576 
1.2264 1.2482 
1.1355 1.1556 

1.05761 1.07679 

•99010 1.00751 
.93099 .9*730 
•87885 .89420 
•83250 .84701 
•7910* .80474 

.75368 .7667* 

.'1991 .73231 

.689)8 .70)02 
•66)12 .672*5 
.635*0 ,64626 

.6117* .622)7 

.58990 .59990 

.56965 .57931 

.55087 .56016 

.53336 ,54233 

.5)70* .5257? 

•60176 .6)016 
.*8/42 .49666 
.‘/396 .481») 
•*»129 .4689? 

.*'.9 3* .4677(. 

.438(1* .44526 

.*2/3» .*3*16 

.*I7?3 .*?*07 

.40762 .*I4?R 

•358*9 ,40*9» 

•Jo9H0 .3961* 
.34,53 .387/2 
.3/36* .)7967 
.366)1 .37?no 

.36890 .)6466 

.)5202 .36766 

.)4542 .35093 

.3)909 .344*9 

.3)303 .33831 

•32/20 .332)7 

2.98*8 3.0373 
2.49*9 2.5386 
2.14S0 2,18?» 
1.8826 1.9152 
1.6783 1.7074 

1.5150 1.541? 
1.3814 1,4051 
1.2700 1.291? 
1.175 ? 1.1958 

1.09493 1.1)380 

1.02*92 1.04232 
.963*2 .9799* 
.9095? .92*90 
.8*1*8 .87695 
.81849 .83220 

.77976 .79279 

.7**72 .757)3 

.7)287 .72*71 

.*8378 .69608 

.66709 .6*795 

.6)25* .6*299 

.60993 .6)992 

.58893 .59866 

.569*4 .5787? 

.55130 ,56028 

.53*36 .6*304 

.51»51 .62689 

.50366 .6117» 

.489/0 ,4976/ 
• 4 /65 / .48,)9 

.4641/ .4/(69 

.46245 ,46966 

.44) )4 .44« I» 

.4)0»» . ■ ,//C 

.42093 .,2/68 

.411*6 ..1'9/ 
,4,1246 .»0»// 
.39 )8 / .4000-, 
. 3»6?0 . lO) 73 
.377M9 .38)/7 

,)7042 .376)/ 

•3612/ .36891 
.)6(,45 . 36 195 
.34989 .36627 
. 34 360 . 148»/ 

.3.)/56 . i4?73 

3.089* 3.1420 
2.582? 2.6259 
2.2198 2.2572 
1.9479 1.9806 
1.73*5 1.7*56 

1.5673 1.5935 
1.4289 1.4526 
1.3115 1.3351 
1.2169 1.2360 

1.13224 1.15090 

1.05971 1.07713 
.«9*25 1.01255 
.9*02* .955*0 
.09044 .90495 
.84589 .85963 

.80579 .81084 

.76961 .78194 

.73*63 .74816 

.70*42 .71772 

.67878 .68964 

.65318 .66378 

.62991 .63990 

.608?! .61783 

.58803 .59730 

.669?* .67819 

.65170 .5*036 

.6.)627 .6*16» 

.51989 .52/99 

.6064* .613)0 

.491»? .499*4 

.4/900 .40»40 

. 46607 .474(/8 

.*55)9 .462)9 

.4*««? ,461J6 

.*1*?| ,4406( 

.42441 .410»« 

.4 1-)(19 ,4, I 40 

.4062? .41237 

.1977» .40)// 

.3896* .39561 

.1019? .3«/»» 

.37*6* .380)6 

.)67,.6 .)7296 

.3606» . 366()4 

.36*16 .3694) 

.34/90 .35305 

END 




