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FOREWORD

The H,-0, Space Shuttle auxiliary power unit (APU) program is a NASA-
Lewis effort aimed at hardware demonstration of the technology required for
potential use on the Space Shuttle. Use of such a system on the Space Shuttle
would provide significant cost and weight advantages over the current baseline
design.

This program is being conducted under the direction of Harry M. Cameron,
Project Manager. It is a follow-on effort to two study programs conducted by
NASA-Lewis under Contracts NAS 3-14407 and NAS 3-14408. The results of these
studies were reported in the following NASA Contractor Reports: NASA CR-2001

and NASA CR-199%, 1995, 1996, 1997, 1993, and 1928.

This report is submitted in two volumes. Volume | covers the work to date
in the design of the APU. Volume || contains the appendixes. |nitial activi-
ties showed that the initial reference APU design could be modified to reduce
system uncertainties; these analyses for the initial reference system are
summarized in Appendix A. A new reference system was defined; this design,
along with that of the test unit, is described in Volume | of this report,
Appendix B of Volume |l contains the steady-state system analysis.

The requirements of NASA Policy Directive NPD 2220.4 (September 14, 1970)
regarding the use of S| units have been waived in accordance with the pro-
visions of paragraph 5d of that Directive by the Director of Lewis Research

Center.
Distribution of this report is provided in the interest of information

exchange. Responsibility for the contents resides in the author or organiza-
tion that prepared it.
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APPENDIX A

INITIAL REFERENCE SYSTEM STUDY SUMMARY

The NASA initial reference system, shown in fig. A-1, differed from the
system studied under NAS 3-14408, shown in fig. A-2. The initial activity
was associated with modification of the system analysis computer program to
mode]l the NASA reference system. Because of these differences, parametric and
sizing studies were conducted to define new design points for the components.
Variables considered in these computer studies included turbine temperature;
shaft rpm; design life; materials; system inlet temperature; case drain
hydraulic cooling; full flow hydraulic cooling; and jet pump, heat exchanger,
valve, and turbine sizing. These studies showed that the operation of the
system was sensitive even to small variations of design values, particularly
recycle loop pressure drop, preheater slze, cooling load, and jet pump perfor-
mance.

Figs. A-3 and A-l4 show typical steady-state system analysis computer print-
outs. The design match computer model was used to investigate the design
variables, and the off-design model to evaluate a fixed design at various opera-
ting conditions. Fig. A-5 shows a selection of a design-point based upon vari-
ation of design values. The inlet pressure was first varied and then fixed at
675 psi. The jet pump corrected flow (size) next was varied and then fixed.
Finally, the recycle value APp. was examined parametrically.

These studies resulted in a design that met the design requirements. Figs.
A-6 to A-9 show pertinent parameters for this design over the anticipated
operating range.

The status reached in the transient version of the system computer model
is shown in fig. A-10. The turbine speed control loop was completed, and a
typical speed transient is shown In fig. A-11.

The heat exchanger, valve, jet pump, and turbine specifications were

essentially complete when the program was redirected to evaluate a new system
that eliminated the jet pump.

A-1
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DRIVE POWER KR LOSS HYPRAULIC
HYD PUMP  ALTERNATOR | LUBE FUMP GEAR 20X Q1L PRESS
T T 2007 T .00 T4,007 —T24,00 800,007 T
USEFUL HVDRAULLC PUMP HP 3 -38,00 N
TURBINE QUTPUT POWER =  30.00 Q/F = 479 SPC =59,674

N e —— PRAPELLANT SUPPLY GONDITION™ "
PROPELLANT

HYDROGEN QXYGEN
FLOW RATE 1,184 +805 - .
— ~ PRESSLRE “903.00 ST 900,007 N -
TEMPERATURE 55.00 300.00
ENTHALPY N n.2 ¥
PRESSURE REGULATORS
PRESSVAE [N 700.,0 9go0.0
-~ PRESSLRE OUT’ —— T T RIS, 0T T 875,0 - T T
TEMPERATURE IN 59,0 300.0
ENTHALPY IN -39,33 35,43
- EFFECTIVE AREA™ ™ “»0040 —TThQO0LTT T o
CoNTRoL ValvE EHP TRIM VALYE
““*"PRESSUHE‘IN‘“'____”—""___'——‘672.5 ST g865L T T TTeTALTT
PRESSURE QUT 50,0 59.9 658.1
TEMPERATURE IN 750.0 772.4 772, 4
— EFFEGTIVE AREA™ <0058 L[ E T Do + - Y-
RECYCLE YALVE S*PASS VALVE
— " PRESSLRE TN 72,5 7 672.8°
PRESSLRE QUT 67,4 672.8
TEMPERATURE IN 773,3 545.1
= EFFEGTIVE AREA T e LGB TTesRE T T T T
CONTROL PARAHETERS
T T TYRA[NME SPEED T T T A3NA0.G T -
INTERTURBINE TEMP. 1703.62
JET PUMP TEMPERATURE 399,922
COMBUSTOR INLET TEMP, 7S0.007 T T
COMBUSTOR [NFOIMaTION
— = WYDRQGEH FLOW ~—~ T £,184 ~  QXYGEN FLOW 805
PRESSLRE IN 55,4 PRESSURE OUT 55.4
TEMPERATURE [N H2 750.0 TEWP RATURE lN 02 772, 4

Figure A-4.--Typical 0ff-Design Point.
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= CONDITION o

INLET FLOW
PRESSLRE IN
TEMPERATURE IN
ENTHALPT IN

PRESSLRE RATIQ

PRIMARY JET
SECONDARY JET
RESULTANT
FLOW PARRA RATY
JET PUMP R(SE

FLOW
¢oLh StoE . 638
HOT SIDE L.969

« TURBINE EXHAUST OVERBOAAD

FLOW
coLp SI1pE  .805
HOT S]0E  1.134

FLQOW

COLD SIDE 1.184

~T HQT SIDE 1.195

SCALE FaCTOR

FLOW
coLD SI1pE 2.34Q
HOT SIDE 3%.000

HEAT REJECTED

FlLOuW
CoLD SIDE 2.380
HOT S10E 43.0

HEAT REJECTED

SEARCH MANUFACTURING JIVISION LCS ANGELES, CaL!F.
SELECTED CESIGY PQINT
11:471:53 PAGE 2 OF 2
_BYPASS AMBTENT PRESSURE 14,70 PSla
TURBINE [NFORMATION
1,989 SPEGIFIC HEAT RATIO 1,388
55,2 77 PRISSURE QUT 14.3
1950,0 TEWPzAyTURE QuUT 15667, 6
4519.,2 INTHaLPY CUT Jutely
3.74 EFF1SIENCY -2t
L1503 ¥4 LR
25488 s (e sy
JET PUMP PERFARMANCE
FLOW PARA FLaw PRESSURE TEMPE~ 4 TURY
28,62 1. 1A AT4 9 599,47
17,40 1.20 472,35 FER RS
2,38 472,98 3¥9.42
[+] .815 ‘P PRI/P SEC 1,200
1.6009 PRI FLOW PARA 1,1463 JET PuMP ARES , o504

RECUPEQATOR INFDQ%AT[GV
T

PRE IN P CUT yT H N - out £
a2 2 472,48 5«5 1 13@& 4§ 1835.9 45903 -
“14.8 14,7 166,86 12240 3TE.T QIR L

PRESSURZ 14,72

TEMPERATURE EGUALTZER [WFaRvaTIoN

PRE 1N P CUT TN T oouT + 0N 4oLt -
875.0 £74.7 362.0 7124 45,7 IGERE T
72,7 472.5 773.3 755.40 2833, RULH R

H2 PREMEATER INFQRMATIQN

PRE N P CUT T IN T ouT + 14 HTGT b
675,32 574.9 5%.43 5%4.2 -41,9 2 4.0 Tl

T &72.4 0 572.4 T73.3 224,88 2535.3 PEERY- e
2.000 o
LUBE OIL COQLEW 1n703MaTION

PRE IN P CUT T IN T ouT W OIN MOyt S
73,0 872.9  399.9 §315.% 1301.4 18901.38 ERE
200.¢ 13%8.3 449 .4 574,7 W0 AL
ALTERHATOR GEaR BOX LUBE PuMP TaraL

.0 1018.2 169.7 11B4. 4

HYDRAUL IS £IL COOLER INFoR%ATICN

PRE IN P CUT TN T ouT - IN -+ T rEe
672.% 672,48 835.5 54%.1 1but.0 1672.0Q ond
200.0 192, 480.0 S45.9 %] D 234

a3,9%

$-B1360
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Jet pump AP

Recycle flow

Steps to final design selections

PI = 675 psia

Jet pump { P| = 675 psia
recycle £
valve CA = | 80— ——-—-—-w‘/_T = 7.6
" | =
422?:4 3 1 Idle 2 60
| 2
= -
a2 b : Max hp 2 1o
| 1 2 20
Heat exchanger o v
sizes i ——_,,EB'
|L -_____,_.-—"'
| _ o &
500 600 700 7 7.5 8 8.5 5 10 15 20
Inlet pressure, psia WVT VvOR Recycle valve AP, psi
Jet pump, PA min

Figure A-5.--Design Point Selection Study.
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W = 1.66
:_ ‘; 225 P - t[.;asia
T-"R
H, shutoff and . .
o2 P =674 - W - 1b/min
pressure regulataor = Wo=3.33
P = 670.8 Q - Btu/min
T = 400
Jet pump Tl‘
Temp s1gnal __j 527R
H, recycle o o o Lube oil ’
2 . e o -
modulating Wo=1.285 cooler M- mes
valve
Turbine 6O6R
exhaust
Recuperator | Hydraulic fluid
P - 670, bypass valve P = 1h7 coofer
T =773 (modulating) T = 11124 P = 670.7
W o= 1.68 . AQ = 387 T = 495
P = 670.5
T = 528
- 550R
P = £70.3 ‘P = B70.4 Recuperator g gpm
T=77 T=107 T
8, trim H,-0, Flow : To lube oil
valve contro] valyve ~  vem—m——— e msmEsSsSTTN cooler
P = 1hBB \ T * )
s m— — T = 1583.9 12.5 hp
LA paems 653/_||:'_P-Bf+ :
T=7N I 4 P ump _
. I
2 02 temperature t Combustor i L — —
ualizer } . P 1__.
=4 :i__b———— - IB—"’ Gearbox|12.5 hp >
i 53 hp
P = 77.5 C — -
= $69.9 T = 1960 Turbine
= 750
Alternator
63, 000 rpm

02 shuteff and

pressure regulator

Wo=1.127
P > &75
T =300

Zero hp

Figure A-6.--dperational Data at Sea Level ldle Power.

To hydraulic
fluid cooler

5-B1400
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W > = 8.43

P > 675 psia P=Psia
To= 55R . T = OR
H, shutoff and W=18.73 .
2 P = 671.6 e W = Lb/min
pressure regulator T = 400 Q = Btu/mi
= = Btu/min
T=312 ;
T= 2
Hz recycle Temperature signalj 43
] . Lube oT1 1188
modulating W =0 cooler
valve Turblne’ 520
exhaust | Hydraulic fluid
P = 503 Recuperator P = 15.1 ! cooler
T = 708 bypass valve T=780__ 1 A 186k P = E]G
W = 10.30 (modulating) vy Q= T =47
Temperature| P = 504 = i3
- signal T =708 Recuperator
® T = 708 0, trim  control valve | 6 gpm To Tube oil
: 1
vatve P = 487 N oo Som=nmmmm oo \'coolter“
11'1 AP - P = hza\l T = 1366 ! 200 Pe
T = 4 Pump |
Temperature " ‘ Combustor : « — To
T = .
ef-Iual izer o F 27 —— IB..J _§ 200 — ’;‘{d':ZUI fe
428 hp| w© hp ! ut
= 487 P =397 3 = cooler
= 688 T = 1960 Turbine -
I Alternator
shutoff and 63,000 rpm
Zero hp

5-81336

Figure A-7.--Operational Data at Sea lLevel Full Power.
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Hydra fluid

o am o ———

_'P. IB‘

. 53 hp

o

= psia

= %

Ib/min

e £ -4 =
£

= btu/min

673.2
557

To lube ail
cooler

t 4

12.5 hp

f—t

Pump

L -
. ) —l_ To hydraulie
™ fiuid cooler
12.5 hp |

GEARBDX

Turbine

63, 000 rpm

W =1.,03
i P > 675
T =55
H2 shuteff and )
pressure regulater P = 674.9 W = 2,06
- IR
P = 672.6 TL
T =219 i
1
Hz Recycle TeTEBratureLfignal o
modulating i =
valve W =0.20
Turbine ’
Recuperator exhaust
bypass valve P =0, 70' 1
P = 873.1 (modulating) T o7 | cooler
T = 7734 f 1
W =1.0
Temperature P = £73.1
signal P = 673.1 T = 552
T =1%00 Recuperator
P = 673.1
T =773 P
02 trim F-]z-(‘_)2 flow 1 Ta 135
' valve trol valve o U —
P = 674.8 ey P =51.8
! — — — —— ——
& T =773 P - 657 "\I
HZ-U2 temparature ‘
equalizer 1— r‘] P =518 Combus tor
L'J P =672.9 P = L7.8
T =750 T = 1960
02 shutoff and
pressure regulator
W = 0.697 .
: P > 6775
T = 300

| S|

Alternator

Zero hp

s-B1401

Figure A-8.--Operational Data at 0.50 psia and lIdle Power, -
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W= 8.16

P > 675 P = Psia
T =35 \;J = 18.32 T = OR
.Hz shutoff and P = 671 3 .
pressure regulator/ T = 513 = 538 W = Lb/min .
1 T = 400 . Q = Btu/min
= SOSH_
y recycle[H ] e T =313 T = 433
medulating Temperature signal =0 LUb? ofl A = 1188
valve cooler
Turbine Hydraulic T = 521
exhaust fluid
22 1 -
P > Recuperator P=2.6 1 con el = 53‘+
T =701 bypass valve | 6 T = 417
W =10.16 {modulating) T =767
‘ T = 701
= 701 0y trim Hy=0p flow ) To lube oil
P = 663 1 val \ T = 1343 I
T = 657 valve control valve Sccmmcm e r e i e = ﬁ\cooter+
—_ — —_— 1
200 h
Y P = 509 P=h13| ' P,
t Pump, _
H.-0,. temperature r To
272 P 5 P = 413 l Combustor, —Jl. ,l é L—_—;— "__* hydraulic
equalizer ‘\¥5— -?- A=~ £ | 200 | fluid
8 : 428 hp 3 hp_— coaler
LEL,J P =20 P =385 ] = g
T = 682 T = '960 Turbine
| Alternator
63, 000 rpm

0, shuteff and
pressure regulater

Zero hp

5-81337

Figure A-9.--Operational Data at 0.50 psia and Full Power,
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Turblne

speed Hz—u2
reference
valve !
reference }
Turbine . LW W G W e ey - Valve RH.-a
speed Fre%;n\c; * _ :\IT-I\tke\g\r\a\t\c;;\ } Hydrogen-oxygen ‘ NI frequency §_., ;?—::Zr _.",\\‘ 2] 2:
i = hedule i valve
compensation A \Vﬂlfﬁ‘ﬁﬁfof{ schedule compensatich va Ve &
LY \PE\ Ay \\;\. s ™ \
1
AARRER R I
[\Speed compensation T
Inter-turblne far temperature : Position
temperature peantrel sensor
reference S
Inter- 1
turblne =TT ’ Xvaen
t ature * oo Oxygen trim valve hFrequency Vaive N Uxyd N
emper Frequenc _ ¥9 . . btrim
| Freq Y Integrator =N NI position schedule Peompensat iony driver W»‘ N
compensation LR EENS yalve
Jet pump N afye_
reference position
temperature sens?r
Jet pump !
exhaust . Recycle valve - SN LAY NN
temperature |Frequency B | ¢ position reference +, s Frequency Valve o eiyc e
1 . § Integrator L - valve
compensation 9 py com e{‘ia\tl"\" driver RN,
Combustor Vel Q
inlet Valve
temperature \positlon‘Q
reference s&nsor
Recuperator 1
Combustor inlet bypass valve 1
. - R RRRRR Recuperator
temperature F + position reference + Frequency Valve \b p J
—____gjfrequency | oi% | Integrator a3 compensat fon] |driver [TL 270ass
compensat ion = P g valve N
b N NN WS
Legend:’ Completed \\\\\\
In process

Figure A-10.--Control Definition Status.

5-B1385
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Turbine speed, rpm

62,000

61, 000

60,000

Figure A-11.--Typical Transient Output.

1% //(
T A Recovery to
\ ’,z" percent control
\ y
\ 4 /I \
/ // \ 0.12
\ / // \ 0.08
kl;:f,h.h percent speed change
/ 0.04
// Zero to 350 hp
-’// at 4800 hp/sec
l I [ 0.00
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Time, sec

Hydrogen flow control valve, sq.in.



APPENDIX B

STEADY-STATE COMPUTER SYSTEM ANALYSIS

This appendix contains steady-state computer results made for the task 8
feasibility analysis and subsequent system analysis studies. The printout
notation is shown in fig., B-1,  The hydraulic oil case drain model used assumes
that 30 hp {constant) was rejected to the case drain and that 0 to 20 hp was
rejected to the full flow, corresponding to 0 to 350 hp useful output. The
units used are:

Density--1b/cu Tt
Enthalpy--btu/lb
Pressure--psi
Temperature-~°R
Power--hp
Area-=sq in.

AMM is the average molecular weight.

The conditions for the cases run are shown in table B-T, The cases
labeled |, |1, and 1}l were run in December 1372 as part of the alternate
system preliminary design., These cases were used as a basis for the formu-
lation of the component specifications. The cases labeled IV were run to
verify that a small change in the turbine nozzle area was not significant.

The cases labeled V and VI were run after the control PDR to define extreme
operating conditions expected during test,

B-1
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72| Hydravlic | 71 ¢70

1 -———
23 | pump
h acz Hydraulic
5 o w s oil
o E oo I Hyd Case
2 e & W ydragen 19 18 ral
" I 3 preheater Regenerator - - rain
- —» A3 SLT B Mg
— —
™12 28 3 32 35 536
A A A
-— —— |
9 10 " | 5| I ) D R Ay
"
l 5
| N
A
gl 19 A7
|
; o o [T
2] () (0-477-Recyen) 3] Luse oi
- ul ™ sl A
3z 20
s A
2 BYP
I 3 d Y,ffAha W3 (0.477-BYPSCA) A,
-~
| 3 A, A2
e A W
I 7~ 25 4 4 Ly — E&NS
I 54 53% 52 W, 51 50 Recuperator A3z
—  — Pamb
| 65 8Je6 67
| Ay
57
L
Equalizer
1 2 3 { 5
0 ) APU
2 Ay N A - load
LA 3
1 o
5 Oxygen S
| b Accumulator

$-81402

Figure B-1.--Computer Program Notation.



TABLE B-1

"COMPUTER CASES

. Baseline cases

£-9

Hydraulic
power, hp 0 5 10 30 1801270 1350 | anbient Hydraulic
Gear box pressure, temperature,
power, hp 30 35 1 125 220 315 400 psia Of
1,1B 2,28 3,3B 4,48 5 6 7 0 550
8,88 9,98 10,108] 11,118 12 13 14 .7 550
15,158 | 16,168| 17,1781 18,188 19,198 | 20,208 | 21 0 750
22,228 | 23,238} 24,24B| 25,258 | 26,268 { 27,278 | 28,288 4.7 750
29,298 | 30,3081 31,318 32 33 34 : 0 Leo
368 378 388 398 Los L1B 4L42B 4.7 830
. ZSOOR H2 inlet with 350 Btu/1b extracted between 36 and 39
43 Lh 46 46 -- - - 14,7 ' 750
rt. 70,000 rpm énd 1750°R intra~turbine temperature
' 52 |51 -- -- -- - 50 New gearbox (reduced losses)
55 g4 -- -- -- -- 53 01d gearbox (increased losses)
IV¥. Minor change in turbine nozzle area
S6B -- -- 57B 58B 59 60 0 650
618 -- -- 628 638 6k 65 4.7 650
V. Check cases aftef control PDR
668 -- - | .- -- -- 67 0 | 780
688 -- -- -- -- -- 69 14.7 780
Vi, 5190R H2 Thlet after control PDR {full recuperator bypass)
JOFB - - -- -- == 71FB 0 780
,72rB - -- -- -~ -- 73FB 4.7 780
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HX NO,
1 coLh SIDE
HOT SIDE
HX NO,
3 col sIPE
... HOT SIDE
HX ND,
S coLd SIDE.
HOT BIDE
. .HX_NO,
6 CoLb SIDE
HOT SIQE
MX NO,
8 CoLD SIPE
_HOT SIDE
HX NO,
9 CoLD SICE
nDT SIDE

¥ CONDITION *

HYDRAULIC POWER

HYDRAULIC PUMP

TOTAL GEAR HOX'

FLOW

SPECIFIC HEAT RaATIOD

PHESSURE RATIC

TEMPERATURE
PRESSURE IN
PRESSURE QUT
EFFECTIVE AREA
FLONW

Computer Case 1

DMATCH AMBIENT PRESSURE .00 PSIA,
. .00 GEAR BOX LOSS 24,90 FIRST STAGF POWER
30,00 LUBE PUMP 4,00 SECOND 5TAGE
30,00 TOTAL TURBINE
TURRINE INFORMATINN
1.813 PRESSURE 52,646 1,48 EFFICIFNCY 187
1364 TEMPERATURE  1931.0 1385%,1 FFFICIENCY 2ND
35449 ENTHALPY .0 .0 EFFICIENCY TOTAL
CONTROL VALVES
PREHEATER BYPASS  RECUPERATOR BYFASS OXYGEN TRIM oxy
1219.32 706,39 1060.93 1
573.71 574,12 897,89
573.71 574.12 347,21
1,00000 L00000 L00064
1,081 .000 .593
FLOW IN PRESSURE QUT  IN TEMP  OUT  IN H oUT  EFF.
1,220 574,97 574,97 55,00 160,26 -45,5 79,8 ,090
o138 573473  573.73 1219,32 70,73 A4185,2 21,1 984
FLOW IN PRESSURE oUT  IN TEMP  DUT  In H OUT  EFF.
1.220 574.96 574.86 160,26 409,80 379.8  133B,%  ,4¢50
1,220 574,65 574,34 714,80 432,64 2427,9  1824,2 509
FLOY IN PRESSURE OUT 1IN TEMP  OUT  IN H oUT  EFF.
1,220 574,84 574,69 4p9,80 Ti4,94 1338,3% 2428.,8  ,9%0
574000 200400 199.98 731.13 690,69 .0 W0 L1286
FLOW IN PRESSURE QUT  IN TEMP  OUT 1IN H oUT  EFF.
14220 5T4e32 SThalbk 4%2.64  T06.39  1424.2  2398.4 LB79
2B.500 200,00 199.99 743,92  £59.99 0 L0 LRTH
FLOW  -IN PRESSURE OUT  IW TEMP  DUT  IN H OUT  EFF,
1.220 573.83 S73,77 106,39 1219,37 2398,4 4185.2 .756
1.813 $428 .63 1385,06 B11,93 .0 0 B4l
FLOW IN PRESSURE DUT  IN TEMP  OUT TN H oUT  EFF,
1.220 573.70 573.46 1089,01 1060.9%  3731.3  3633.7 036
¢593 900,00 899.97 500,00 1060,93 35,4 235,08 el

07 DEC 72 13183841
28.26 SPC 3.625  AMW 3.00
2974 0/F L4886
58,00 PT OUT .282
o017 AL #1517 A3 -5538
.374 a2 .2315 AL L6036
A&ED KP 58400 N 63000.
GEN FLOW HYDROGEN FLOW
060.93 106093
387.20 573.43
56,88 56,74
00164 .00829
.593 1.220
SCALE FACTOR HEAT TRANS,
14000 14000 518,64 BTU/MIN
1,000 14000 4 PASS COUNT
SCALE FACTOR HEAT TRANS,
1,000 14000 1169.05 BTU/MIN
14000  1.000 & PASS PARALL
SCALE FACTOR - HEAT TRANS.
1,000 1,000  1329.46 BTU/MIN
1.000 1.000 4 PASS COUNT
SCALE FACTOR HEAT THANS, .
1,000 14000 1188,12 BTU/MIN
1.000 1,000 4 PASS COUNT
SCALE FALTOR HEAT TRANS,
1.000 14000 2179.22 BTU/MIN
14000 14000 2 PaSS COUNT
SCALE FACTOR HEAT TRANS,
1.000  1.000 =119,05 BTU/MIN
1.000  1.000 1 PASS PARALL
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STATION

[ e o T T
ODE~-NC W= O D00 UL g

AT, Y ) LU, L]
F = - o

PRI
~ O Ui

AN WY
[E R AL =Y Y )

L L
cOom-—owWe

o
L ¥}

PRESSURE

000
-DDD
000
000
900.000
899,975
897.887
897.883
347.211
347,200
564,880
2004000
199,994
199.9%94
199,994
2004000
200000
200.000
199,982
«0Q0
«000
«000
w000
«000
«000
575.000
574.988
S7T4.970
S74.965
574.%966
57d.961
574+863
574.85]
574.851
574.839
574,688
578,668
574668
5744649
574335

TEMPERATURE

000
000
000
000
300.000
1060.,932
{060,932
10604932
1960.932
1060,.932
10690.932
743,915
659.990
659,990
659,990
731.133
731,133
731133
690,694
IDDO
«000
000
Q00
-Ooa
000
55.000
55.000
150.25%
14604299
160425%
160.255
409,797
409.797
409,797
409,797
Tiu.936
Ti4,.797
Tsu.797
TitaT797
432,637

RHD

+000
«000D
000
«Q00
16648
2.5%7
24591
2591
f.011
1e01t
s 166
<000
000
«000
000
« 000
000
200
000
« 000
+0G0
+000

«000.

$000
£000
3.984
3.984
683
683
683
W83
256
256
256
.256
+153
153
$153
 .153
243

Computer Case 1 (Contlnued)

ENTHALPY

2000
000
+000
+000
35.434
255.773
235,775
235.775
236,482
236,412
236,758
w000
$000
Q00
000
000

+ 000
«000
000
«G00
#0090
+000
+G00

- 000
«000
=d5,499
=Hdh.500
379,752
3794752
3719.752
379,752
1358,.3502
1338,302
13584302
1338.302
2428,381
2427.891
2427.891
2427.891
1424.231

STATION

4y
a2
43
4y
45
44
a7
iaa
Y]
50
51
52
53
54
55
56
57
58
59
50
61
b2
63
54
b5
b6
67
Y-
&9
70
71
72
73
74
75
76
77
T4
79
80

PRESSURE

574,323
57d«169
ST74d.141
STdeidl

5Td.121

5T3.832
LB73.774
5744121
5T4eb21
5735774
5T3.740
573.713
573.705
5735.728
573.729
573.728
5734698
573,457
573,428
56735
52+678
52.b6A4
{1.706
14475
i.276

« 629
+2R2
000
000
«000
+000
«00¢
000
»000
+000
«000

«000G -

w000
000
+000

TEMPERATURE

432 .637
T06.389
T06.389
706,389
706,389
To6.389
1219.316
704,389
706,389
1219.319
1219,319
1219.3419
«000
1089.007
1219,319
70,730
1089,007
1060,.932
1060.932
1060,932
1931,035
1931,035
1665,002
1385,.0%946
1385,056
B11.,935%
00N
000
L000
550,000
690,694
691,758
000
<000
2000
+000
«000
L000
L000
L000

RHO

23
+155
»155
+155
0155
«155
«0A8
«155
2000
088
<088
. 088
«000
«101
.088
$964

- <101

«104
»104
+010
«005
«000

- =000

000
Q00

w000

«000
000
«000
000
«000
.000
000
«000
«000
«000
000
«00¢
<000
«000

ENTHALPY

1424,230
2398,437

2398,.416

239B,416
2398, U106
2398,430
4185,241
2398,414
L0800
4185,250
4185,24%
4185,249
.000
3731.26%9
4185,249
21.094
3731.268
3633.653
1633,652
3621 ,481
6700.618
000
.000
000

£ 000
000
000
000
000
L000
000
000
L0000
L000
000
000
+000

L 000
2000
1,000

11
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* CONDITION %

HYDRAULIC POWER

HYDRAULIC PUMP
TOTAL GEAR HOX

FLOW

SPECIFIL HEAT RATIOD

PRESSURE RATID

TEMPERATURE
PRESSURE 1IN
PRESSURE oUT
EFFECTIVE AREA
FLOw

HX NGO,
1 cOLD SIDE
HOT SIDE
MX NO,
I COLD SIDE
HOT SIDE
HX NO,
S COLD SIDE
HOT SIDE
HX NO,
& CoLD SIDE
HOT SIDE
HX NO,
8 coLD SIDE
HBT S5IDE
HX NO,
9 CoLh SIDE
HCT SIDE

PREHEATER BYPASS

AMBTIENT PRESSBURFE

875,09
574.45
574,14
1.00000
1.021
FLOW IN PRESSURE QUT
1,168 574,99 574,98
147 5T74.16 ST74.15
FLOW IN PRESSURE QUT
1368 574.97 574.88
1,168 574,69 S7H4.40
FLOW IN PRESSURE QUTY
1,168 574,86 574,72
57.000 200400 199.98
FLOW IN PRESSURE QUT
1e16B 574.49 GST74.24
28.500 200,00 199,99
FLOW IN PRESSURE OUT
2293 574,19 574,19
1.9%2 1044 75
FLDW IN PRESSURE CUT
1.168 574,13 573.97

.?83

900,00 899.97

Computer Case 1B

DHATCH 00 PSIA,
. 00 GEAR BOX LOSS 2d,00 FIRST STAGE PQWER 2R, 38
30,00 LUBE PUMP 4,00 SECOND STAGE 29,42
30,00 TOTAL TURBINE 58,00
] TURBINE INFNDRMATION
1.952 PRESSURE 53.70 1.63 EFFICIENCY 1ST 435
1.358 TEMPERATURE 194047 R EFFICIENCY 2NUQ 403
32.98 ENTHALPY o o0 EFFICIENCY TOTAL 082

RECUPERATOR BYPASS

CONTROL VALVES

OXYGEN TRIM OXYGEN FLOW

707.28 750400 75¢.00
S574.20 897.39 479.19
374.2¢0 47%.20 58,81
$48615 L0007 «00133
876 783 #7873
IN TEMP ouT IN H our EFF . SCALE
55,00 139,64 -45,5 311.46 103 1.000
875,09 734490 298745 Ib.b ,978 1.000
IN TEMP ouT IN H ouT EFF . SCALE
139.64 397.25 3116 129n.6 447 1.000
715,43 422,13 2430,.1 1384,9 ,509 1.000
IN TEMP aur IN H our EFF. SCALE
397.25 715,43 1290.6 243041 953 1.000
T51.17 £90.72 o0 .0 L1121 1.000
In TEMP aur IN H ouTr EFF. SCALE
427.13 - T707.28 1384.9 2401.5 886 L.000
TU3.83 660,00 0 0 L2861 1.000
IN TEMP ouT N H auT EFF. SCALE
707,28 1377,09 2491,5 4741.3 **xxx 1.000
1377.20 1210.51 o0 -0 4249 1.000
IN TEMP aur ™ H out EFF. SCALE
T74.15 75000 2635.9 2551,2 L0561 1.000
3p0.00 750,00 35,4 160.,9 ,949 1.000

07 DEC 72 131431540
sPC 3,903  AMY 3.37
0/F 70
PT QUT .338

A1 1517 a3 .5538

A2 2335 Al .6096

Kp 58.00 N §3000.

HYDROGEN FLOMW

750.00
573.95
S8.60
00567
1,168
FACTOR HEAT TRANS,
1000 417,25 BTU/MIN
1,000 4 PASS COUNMT
FACTOR HEAT TRANS,
l.000 143,87 BTUAMIN
1.000 6 PASS PARALL
FACTOR HEAT TRANS,
1000 1331448 BTU/MIN
1000 & PpSS COUNT
FACTQOR HEAT TRANS,
1.000 1187.95% BTU/MIN
1.000 4 PASS COUNT
FACTOR HEAT THANS,
1.000 684,91 BIU/MIN
1.000 2 PASS COUNT
FALTOR HEAT TRANS,
1.000 =98 ,88 BTU/MIN
1.000 1 PASS PARALL
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STATION

[ .
DO NEWNE OO0~ LR

ted Led Led Lof Ld WL L G WP T R P U o D Y O o
SO~V EHN O L0V EWNN- O

=3
=

PRESSURE

000
=000
000

« 000
200.000
899.9619
897.395
897.389
479,197
479,187
SB.805
2004000
199,994
199,99y
199.994
200«000
200000
2004000
199,982
«000
«000
=000
+000
«00N
«000
575000
574,989
S7U.97S
S574.972
574,972
574.96R
574.883
574873
STU.B73
574,862
STdeT24
574.706
574706
57Td.5488
S5¥d,408

TEMPERATURE

000
2000
L000
«000
300.000
150,000
750,000
750000
750,000
750,000
750,000
743,826
660,000
660000
e63.000
73141686
7i1.166
T31.166
690.720
000
000
£000
000
000
Q00
554000
55.000
139.637
139637
139,637
139,637
3%7.209
357.20%
397.249
397,249
T18.427
7i15.426
T15.426
T15.426
422,129

RHD

«000
«000
«000
D00
16.64UR
3.673
3ebH63
T4663
1.955
1,955
+240
«000
0G0
+Q00
«000
GO0
000
200
=000
«N00
«000
«000
IDOO
+000
000
3.984
3.984
+B07
B07
2807
«807
268
bl
281
«2bi
+ 153
«153
«153
¢ 153
249

Computer Case 1B (Continued)

ENTHALRY

000
»000
£000
«NOC
35.43%4
1604871
160,881
16p.821
162,402
162,402
163.979
+ 080
000
000
« 000
«Q00
L0000
«Q00
«000
+000
+000
«000
L000
«000
$000
=45,499

=45.53N00 -

3114603
3114603
511,603
3114603

1290.,573

12904572

1290.572

1290.572

24304102

2630.098

24350.098

243504098

1384, 655

STATICON

a1
ngz
43
a4
a5
L]-]
a7
18
49
50
51
52
53
54
55
Sé
57
58
59
&0
61
(274
63
64
65
LY
67
48
h9
74
71
T2
73
T4
79
Ta
77
78
79
R

PRESSURE

574394
574245
STu.ge?
574+227
KT4.209
574.192
574« LB6
57u4.199
ST4.186
574.186
ST4a.164
ST 107
57g.142
S74.15%
5744155
5744159
5744135
5734972
5754953
58.602
S3.714
53,700
12.004
1.628
1.443
754
«338
«000
QN0
000
.000
«000C
«000
-000
<000
«Q00
000
'000
«000
.000

TEMPERATURE

dg2.129
707282
ToT.282
ToTaP62
To7.282
T0T.282
1377.063
TOoT.282
To7.282
875.091
B75.091
875,091
£000
TTd.147
B75,09¢
734396
7744147
7T50.000
750.000
756,000
1740 ,.H82
1940,682
1665,000
1377.196
1377196
1210,51¢%
000
000
000
550,000
690,720
h91,784d
000
L2000
+000
R0
000
000
000

RHO

ENTHALPY

1384,855
2801,.548
2u01,547
240t .,547
2401,547
24014547
a741,268
2401 ,547
.000
2987 ,545
2967.545
£987.544
000
2635,Rp%
2987.545
56,573
2655,868
2551 ,245
2551,245
2540,.288
6735.432
000
2000
+000
2000
000
000
SO00
«000
000
L000
L000
L0008
L000

. 000
»000
L000
£000
000
1.000

25
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* CONDITION =% DMATCH AMBIEMT PRESSURE .00 PSIA, 07 DEC 72 13144105

HYDRAULIC PDRWER 5,00 SEAR BDX LOSS 24,00 FIRST STAGF POWER 30,83 sPC I.45]  AMW 315
HYDRAULIC PUMP 30,29 LUBE FUMP LT SECUND STARE 32.06 n/F .561
TOTAL GEAR BOX 35.29 ToTal. TURBINE 63.29 PT OUT «305
TURRINE INFORMATION
FLOW 2.030 PRESSURE 57.65 1.60 EFFICIENCY 13T L4129 Al « 1517 A3 .5538
SPECIFIC HEAT RATIO 1e381 TEMPERATURE  1935,9 1379,8 EFFICLENCY 2ND 386 A2 «2335 Al .6096
PRESSURE RATIO 3%.98 ENTHALPY oG .0 EFFICIFNCY TOTAL «468 Hp 63.29 N £3000.
CONTROL VaALVES
PREHEATER BYPA5S  RECUPERATOR BYPASS DXYGEN TRIM GXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 1228.02 704,88 934,39 938,39 934439
PRESSURE IN 573,52 - 573.98 897.18 400456 573.18
PRESSURE QUT 573.51 573,98 400457 h2.76 6257
EFFECTIVE AREA .70909 ' Lo000n L00074 00168 »00830
FLOW .980 +000 729 .729 1.300
. HX NO, FLOM IN PRESSURE DUT [N TEMP  OUT TN H tUT  EFF. SCALE FACTOR HFAT TRANS,
1 {OLD SIDE 1,300 574,99 5T74.95 55.00  274.67 45,5 RO6,3 (187 1.000 1.000 1107.53 BTU/MIN
HOT SIDE 321 S573.48 573.u8 122Be02  1U4B.73  4215.9 341.6 L920 1,000 1000 4 PASS COUNT
WX NO, , FLOW IN PRESSURE DUT  IN TEMP  QUT TN H QUT  EFF. SCALE FACLTOR HEAT TRANS,
3 <ouD sIDE 1300 574.93 5Tu4.79 274.6T 436443 Bob.3 1430,4  LU6S 1.000 1.000 621,94 ATU/MIN
HOT SIDE 1,300 %74,56 574,22 622,71 447,53 210%9,2 1479.6  L503 1.000 1.000 & PASS PARALL
H¥ NO, FLOw IN PRESSURE DUT IN TEMP  0UT  IN H QUT  EFF. SCALE FACTOR HEAT TRANS,
S coLb SIBE 1,200 574,77 574,60 436,43 622,74 t438,4  2105.3 .913 1.000 1,000 867,10 BTU/MIN
HOT &IbE 57.000 20000 199.9¢ Ul U2 Bll.T4 0 £ 0 L1440 1.000 1.000 4 PASS COUNT
. HX NO, FLOW IN PRESSURE QUT  I% TEMP  OUT 1IN H OUT  EFF. SCALE FACTOR HEAT TRANS,
& CoLb SIDE 1300 S7T4«21 5T74.02 447.53  704.8R 1479.6  2393.1 ,B68 1.000 1.000 1187,76 BTU/®IN
HOT SIQE 28,500 200,00 199,99 748,01 660.00 W0 0 L83 1.000 1000 4 PASS COUNT
HX NO, FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H oUT  EFF, SCALE FACTOR HEAT TRANS,
8 (CDLD BIDE 1,300 573,45 573,58 Fou,B8 1228,0% 2393.1  4219.9 775 1.000 1.000 2370.14 BYU/ZMIN
HOT SIDE 24030 1.38 Y 1379.75  B23.27 .0 +0 o825 1.000 1,000 2 PASS COUNT
HX NO, FLOW IN PRESSUPE QUT ~ IN TEMP  QUT  IN H DUT  EFF. SCALE FACTOR HEAT TRANS,
9 COLD SIDE 1,300 573.45 573.21 96181 934,39  I2A9,0  3193.7 L0441 1.000 1.000 -123,54 BTU/MIN

HOT SIDE « 729 900400 899.97 300,00 934,30 35.4 2052 L959 1.000 12000 1 PASS PARALL
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STATION

12 ...

13
14
15
16
17

2¢

21 e -
22 .

23

- 24

25
26

28
29

-30

31
32

. 33,

34
35

37
36

39

a0

2T

PRESSURE

36

«000
+000
.000
$000

9004000

B99.958

B97.185

BY7.179

4004573

4004560

624757

200.000

199,994

199,994

199,994

2004000

200,000

- 200000

199.901
«000
«000
«000
+000

2000 .

«000
575.000

- 574,986

574.959
574.%42

-ST74.942

574.933
570,794
574.780
ST4.780
BTU.T66
BETdebg2
57d4.582
B574.547
5744563
574a.220

TEMPERATURE

Q00

000

#000

<000
3004000
934,392
34,392
934,392
334,352
34,392
934,392
7444010
&bQ.002
660,002
66Q.002
6404417
640,417

6UQ.U1T

611.761
000
£ 000
000
00
000
000
$5.,000
55.000
274.673
274673
274,673
274,673
436,432

436.432 -

436,432
4364432
622.73%
622.710
6224710
622.710
4474531

RHO

«000
«000
£ 000
«000
16548
2950
EXRLS!
24941
14322
14322
«208
«000
=000
2000
« 000
.ooo
«000
+000
« 000
000
000
«000
«000
000
«000
T.984
3.984
«382
«382
e 382
« 382
241
«241
-1’8
w241
#1758
175
o175
175
+235

Computer Case 2 (Continued)

ENTHALPY

000
+000
Q00

«000

313.434
205,209
205,215
205,215
2064187
2064187
206,876

« 000
«000
£000
+000
000
000
000
GO0
«000

« 000
000
300
«D00
«000
45,499
-45-500
8064277
806.277
806,277
Bue.277
1458,413%
14384413
143%8,.413
1458.413
21054281
7105.177
2105.177
. 210%5,176
1479.647

STATION

“1
2
43
44
45
Y.
47
43
19
59
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
b6
67
68
69
7o
71
72
73
74
75
Th
77
78
79
80

PRESSURE

5T4.206
574.019
573.997
573.997
573.975
5T3.0647
S73.5682
873973
573975
S575.582
ST3.543
573.521
573.51%
73,479
573484
573479
573,449
573.213
573184
624566
- §7.4b7
57.652
12818
1+003
1384
«bB1
-305
000
«000
«000
«Q0U
«000
«000Q
«000

000

. w000
+ Q00
000
000
000

TEMPERATURE

4474531
To4.B79
Toua,879
TodBYG
704,879
708,879
1228,026
704,833%9
704,879
1228,025%
12268.025
1228,025
£000
961,807
122R,025
1UB, 7248
G61.B07

934.392 .

934,392
934,392
1935.943
1935,943
1664,999
1379,751
1379.751
823.271

«D00

« 000

« 000

550.000

5964321
597,482
«000
000
«000
000
+000
000
000
w000

RHO

+235
»155
155
#1155
«155

- #1585

087
=159
000
#0087
087
087
«000
«115
«0B7
« 745

L1158

118

#1118

013
006
«000
«000
000
+000
«000
«000
«000
000

-« 000

Ionu
2000
<000
+000
#0009
2000
000
300

-« 000

000

ENTHALPY

1479,647
2393,121
2393,121
2393.121
2393,.120

2393.114 ...

4215,929
2393.120

+000
4215.925
4215,.,925
4z215,.924

£ 000
3289,021
4215,923
341,604
3z289,021

3193,698
3181,967

718,065 .. . .

+ 000
«000

2000 . _ .

000
000
,000
000
000

000 .

<000
«000
+000
«000
000

000

« 000
000
. «f00
1.000

i

3193.699. ...
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* CONDITION *

HYDRAULIC POWER
HYDRAULIC PUMP
- TOTAL GEAR BOX

. FLOW

SPECIFIC HEAT RaTIO

PRESSURE RATIO

- TEMPERATURE
PRESSURE 1IN
PRESSURE OUT

- EFFECTIVE AREA

FLOW
. HX NO.
1 coLG SIDE
KOT SIDE
 MX NO, N
3 CoLp SIDE
.. .. .HOT SIDE
WX NO,
... 5_ COLD SIDE .
HOT SIDE
. HX% NO,
& CoLD s51Dg
HDT SIDE
T W No,
8 COLD SIDE
o . HDT SIDE
WX NO,’
9 COLD SIDE
HOT SI1DE

PREHEATER BYPASS

DMATEM AMBIENT PRESSURE
5.00 GEAR BOX LOSS
30.29 LUBE PlnP
-35.29
2.119 PRESSURE
1.358 TE#PERATURE
34,27 ENTHALPY

1025.64

FLO¥
1,268
«371

FLOM
1.268
1.268

FLOW
1.268
5T.000

FLOW
1+268
28,500

FLOW
6518
2.119

FLOW
1+268
.851

573.%0
573.62
13216

+8%8

IN PRESSURE DUT
574,99 574.95%
573.85 573.84

IN PRESSURE OUT
57494 57481
574,59 574.27

IN PRESSURE DUT
574,78 574,63
200400 199.90.

IN PRESSURE 0UT
574.2% ST4.08
200,00 199,99

IN PRESSURE QUT
573,96 573,94
149 77

IN PRESSBURE OUT
573482 573463
900.00 89%.96

1

RECUPERATOR BYPASS

TQ5S,
574,
574,
« 138

.6

IN
55
1025

IN
264
622

IN
430
639

IN
4y
743

IN
105
1375

IN
T7d
300

Computer Case 2B

T2 - I

+00 P51A,
2,00 FIRST STAGF POWER
4,00 SECCND STAGE
TOTaL TURBTINE
TURRINE INFORMATION
58,32 {70 EFFICIENCY 18T
941.5 1375.2 EFFICIENCY 2ND
o0 ] EFFICIENCY TOTAL
CONTROL VALYES
OXYGEN TRIM OXY
50 75000
03 8%6.92
03 479.28
49 L00077
50 .851
TEMP out IN H QuT EFF.
W00 264,25 -45,5 Ted,.5 .216
«b& 165.58 3511.0 397.8 886
TEMP  ODUT N H OUT  EFF.
25 430432 Th4.5 1815.6 Ld6d
335 4d1,91 2103.a 1458.8 504
TEMP  OUT N H OUT  EFF,
.32 22,33 1415,6  210%,8
949 613.09 w0 .0 L1138
TEMP  OUT  IN H  "DUT  EFF,
91 705.50 1458.8 2395.3 .B73
9B 660,00 .0 «0 ,278
TEMP  0UT TN H QUT  EFF,.
W50 1362,26 2395,3  4689,0 L981
24 1057.32 «0 0 WU75
TEMP  OuUT IN H QUT  EFF,
16 75000 2635.9 25851.2 L0511
.00 750,00 35,4 160,99 (949

07 DEC 72 13144113
30.90 SPC T 3,600 AME 3.37
32,38 0/F 674
63429 PT OUT 343
L0368 AL w1517 A3 .5538
L0t A2 .2315 A4 L5096
+481 Hp 63.29 [ 63000.
GEN FLON HYDROGEN FLOW
750.00 750.00 .
479,27 575,61
63,87 63465
20045 «0Q725 .. .. .- - .
.851 1,268
SCALE FACTOR HEAT TRANS, ..o .
1.000 14000 1027.49 BTU/MIN
1,000 14000 4 PASS COUNT
" SCALE FACTOR FEAT TRANS,
1.000 14000 325,82 BTU/MIN
1,000 14000 . _ 6 PASS PARALL
SCALE FACTOR SZAT TRANS,
1,000  §4000 873,06 BYU/MIN _
1,000 14000 3 PASS COUNT
SCALE FACTOR _ HEAT TRANS,
1,000  1.000 1187.94 BTU/MIN
1.000  1.000 4 PASS COUNT
SCALE FACTOR  HEAT TRANS.
1.000 . 14000 1418.26 BTU/MIN
1,000 1,000 . 2 PASS COUNT
SCALE FACTOR HEAT TRANS,
1.000  1.000 “107.43 BTU/MIN
1.000  1.000 1 PASS PARALL
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STATION PRESSURE TEMPERATURE

= R S R Em s R A e :
OB AL WS D0 BB Y-

AN R
[+ RV TR TN -

Mg
o~

oW
(=30 - 3= ]

«000
«000
000
«000
G0.000
899,965
896,926
896,920

L 479.R8S

4794273
63.848
200000
199,994
199,994
199,994
200000
2004000
200,000
199,899
«00N
=000
«000
000
.000
«000
575000

--5T74e987
574954

ST4e946
STd«%94b
S74.938
S74.808
574.795
ST4.795%
574.782
S57U.627
STu.bp8
STd.608

. 5T4.590

STd.247

+000

«000

000

«000
300.000
149,995
749,995
T49,995
749,995
749,995
749,995
743.982
6604001
660,001
660,001
639,917
639,937
639,937
611.086

=000

«000 .

«000
«000
«000
000
554000
55,000
2644253
2644253
264.253
264,253
430,323
430323
430.323
4334323
622330
622.327
622327
6224327
441.912

RHO

«000
-« 000
000
000
16648
3.673
3661
3.6861
1.358
1,955
260
000
+000
+000

=000 .

<000
«00N

£000 ..

«000
«000

«000 -

«000
000

- «000

«N00
I.984

T.984 .

398
398
+398
« 398
244
n2H4d
244
244
. «175
175
175
« 175
+238

Computer Case 2B (Continued) .

ENTHALPY

+000
«000

000 .

£ 000
35,434
160,870
160.881
160.881
162,401
162.401
163,955
«000

« 300
2000
»009
«000
000

- #000
«Q00

£ 000
«0090
2000
20090

- «000
«000
=U5,499
=45,500
T64.528
T6iy.528
764.528
T64.598
1415.565
1415.565%
1415,585
1415.565
2103.848
2103.838
2103.838
2103.837
1458.769

STATION

BN
42
3
ag
45
46
a7
48
a9
5¢
S1
52
53
S4
55
LT
S7
S8
59
60
61
&2
LX)
&4
65
66
b7
[Y:]
6%
70
71
72
73
T4
75
76
77
78
749
L]

FRESSURE

574,253
574+078
5744055
5744055
STUe035
S73+960
575.941
574.029
573.941
573.941
573.911
573.8948
573.623
573.841
573.847
573.841
573818

573,631

573.609
63.646

S58.334 .

584319
15,010
1.702
1.493
#7065

. a343
"2 000
«000

«000

000
«000
4000
000

«000

£000
+000
000
«000

TEMPERATUKE

441,912
705,497
705.497
T0S.497
7054497
705,497

1362,259
705,497
705,497

1025,648

. 1025,644
1025.644
L0200
774,161

. 1025.648
165,582
7744161
749,996
749,996
749,996

1941 ,545
1665,000
. 1375,243
1375,.243
1057.315

2000

<000
+«000C
550.000
595.814
596,975
«0Q0
L0080
000
L0000
«000
000
000
«0Q0

1941,.545 .

RHO

- w238

+15%
155
#1595
«15%
»155
«081
« 155
«000
«108
»108
=108
000
+139
s108
« 657
-139

o144
«016
«00&
-000
«00¢0
«000
«000
«000
2000
«000
«000
000
«000
«000
<000
«000
2000

009 .

000
£000
«000
+0C0

ENTHALPY

1458,769
23495,244
2395.288
2395.288
2395,288

2395.286 ...

4688 ,986
2395,2a7
«000
3510,976
3510,975
3510,975
«000
2635,912
3510.974
397.756
2635,912
2551,223
2551 222
2540,381

. &6738,894 ..

»000
000
000
000
000

$000 ... ...

»000
5000
- «000
«000
«000
Q000
000
» 000

«000
2000
000
1,000

L0000

19
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Computer Case 3

* CONDITION ¥ NQ BYP AMATENT PRESSURE .00 PSIA, 19 DEg 72 14156142
HYRPAULIE POWEP 10,70 GEAR AROX LOSS 24,00 FIRST STAGE POWER 3.4 Spr X, 287 AMW - 3.22
HYDRAULIC PUMP 30,587 LURE PlMD d.,00 SECaNp STARE I5.16 n/F +5%6
TOTAL GEAR EBOX 40,57 TOTAL TURBTINE bR ,57 PT GUT «330
THRAINE IMFORMATINM 5538
FLOw 2.223 PRESSURE 67.49 1,73 EFFICIENEY 157 L430 Al $1517 Ai ‘oot
SFECIFIC WEAT RATID 1.360 TEMPFRATURE 1936, 4 137741 FFFICIENCY 2Mp + 390 a2 « 2335 A é ogo
ARFS8URE RATIO 36,15 ENTHALPY »0Q «0 EFSICIFNRY TOATAL w472 HP 88,57 N 3 )
CANTEAr. VALVFS
PREMFATER RAYPs3S RECUPERATNR RYPASS OXYGFN TRIM CXYGEN FLOW HYDROGEN FLDW
TEMPERATURE t23%2.04 739,15 B75,50C 875.50 875.50
PRESSURE I¥ 573.27 573,78 £94,58 4A3 .80 572,85
PRESSURE ouUT 573,14 573.78 4Ry, 62 hB.28 68.04
EFFECTIVE ARFaA o 24247 LOGnon +ONNR2 200152 ‘ «0086]
ELOW 294k , N00 B30 <830 1,392
HX NGO, FLOY IY PRESSURE QUT IN TEMP auT N H ouT EFF. SCALE FACTOR HEAT TRANS,
1 CoLDh SIDE 1,392 574,98 574,94 88,00 329.97% =i45,9 in23,0 234 1.000 1.000 1494,70 BYU/MIN
HOT SIDE #4487 S73.17 573416 1232404 203.8#~ 4230a1 530.9 LB7d 1000 1.000 4 PASS COUNT
HX NO, FLOW IN PRESSURE oUT IN TEMP ouT IN N ouTt EFF, SCALE FACTOR HEAT TRANS.
3 CULD SIDE 10392 ET4.91 ST4aT7d 329,93 5% .94 102840 1525.5 ATY 14000 1.000 6‘12.75 BTU,MIN
HOT SIDFE 1,392 574,47 574,07 a0, 17 467,95 20u7,.2 1854,9 L,500 1.000 1.000 A PASS PARALL
HX ND, FLO® N PRESSURE QUT N TEMP ryT ™ H ouT EFF. SCALE FACTOR HEAT TRANS,
S cnLn SIRE 1,3%2 574,70 574,51 459,954 606,13 1525.5 2r47.1 LB96 1.000 1.000 726,18 BTU/MIN
HOT SIOE S7.000 200.00 199,55 523.18 598,70 0 O 140 1.000 1.000 4 PASS COUNT
KX NO, FLOW IN PRESSURE oUT IN TFEMP ouT T~ H ouT EFF. SCALE FACTOR FEAT TRANS,
& CoLd SInE 1.392 474405 573.84 46T .95 709415 15%4.9 240R8,1 A5& 1.000 1.000 1187.,98 RTU/MIN
HOT SIDE 28,500 290,50 199,99 Tug,pq9 6hH,08 50 W0 W297 1.000 1.000 4 PASS COUNT
wY NO, FLO® IN PRESSLURE QUT N TEMP nuT ™ W auT EFFa SCALE FACTOR HEAT TRANS,
B goLn SInE 1,392 573,41 573,33 709,15 12%2,0%  2408,1  4230.0 783 1.000 1.000 ?536,85 BTU/MIN
AT STODE 2223 1.4%9 o7l 1377.07 B33.23 0 0 LR1H l.00¢g 1000 P PABS COUNT
HX NO, i FLOW IN RRESSURE OUT TN TEMP AuT ™ H ouT EFF o SCALE FagTar HEAT TRANS,
9 CoLD SIDE 14392 573.143 &§72.8% Fo2.16 B75.54 1081 .4 298A,2  ,nut 1.000 1.000 129,09 BTU/MINM

HOT 3IDE «R3G 970,00 899,94 son,.n0 B75,50 35.4 191.0 ,956 1.000 1.000 1 PASS PARALL
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3TATION

SR+ IR I I R R LV

-

PRESSURE

«000

+ 000
00N
000
pN.000
899,953
896.58%
3964575
u4gl.e1h
48%, 5605
&R, 2B0
200.000
199,998
199,99¢
199.994
2004000
200000
200,000
199,852
000
L0008
000
000
L300
D00
575000
S7Ta.982
S78936
576.92%
5748.92%
S7TH8.911
574,734
S74.TLR
S74.71R
5744701
574.513%
STU.d32
5TL.u92
STd.d7n
5TL069

TEMPEFATURE

J000
000
000
000
300.000
875.498
875,458
B875.498
B75.498
875,4°48
BTS,u%8
789.8R38
bbe,.007
bhb, 047
bhh,047
623,131
623,181
623,181
598.743
«000
000
LO0N0
«0Ne
.000
000
554000
35.0N00
329,932
32%9.932
329.932
379,932
489,957
459,957
459,957
459,957
606,128
606.174
606,174
606174
467.945

RKD

000
<000
000
000
1habdA
T.114

3,102

3102
1.hEp
1.682
«239%
000
+000
000
+000
000
Q00
00N
000
000
000
<000
-000
JN00
3.%84
T,984
318
ISIB
«518
.318
229
+ 229
2« 229
«229
«179
170
+179
»179
22U

Computer Case 3 {Continued)

ENTHALPY

000
000

L 00D
2000
35.434
190.984
190,992
190.992
191.956
191.9%8
192.954
000

« 000
+000
.N04
000
2000
2000
2000
000
-Dno
«000
L000
000
.000
~45,499
-45,500
1027.991
1627.991
1027.991
1027.991
1525.522
1525.522
1525.522
1525,5P2
2007.0k
2047.227
20u47,277
204T7.276
1554,877

STaTICN

4i
He
43
iy
45
L]

oRESRURE

5T4.0%2
573.835
573,810
573.810
573,785
573.405

€7%,.,332 .

5T3.TAS
573.7R5
5734331

513.2R7

57%.266
57%.158
B573.1F2
573171
573.162
573+130
572880
ST2.849
b3a036
b2.509
hPal9%
13,4882
1.729%
1.4°2

« 737
£330
Q00
#0000
000

~ 000
«000
000
000

000

000
000
SO0Q
S00¢
«Q00

TEMPERATIRE

447,945
ToG. 14"
709,145
T0@ 1448
700,148
700,148

1232,029
700,148
709.14R

1232.036

1232.036

12372.036

.000
902,162

1232.,036
203.874
902,162
ATS.U98
BIS . 4GA
B75.498

19314,586

1938 ,584

165,000

1377066

T 1377066

833,224
L000
La0n
2000

§50,.000

57?-?70

Sa6. 106
000
000
00N
.000
LN00
L000
N00
L6000

RHD

274
al5S4
154
« 134
«154
154
«0R7
«154
000
«ORT
027
<087
«000
a121
«0R7
521
121
-124
124
015
006
000
000
<000
<000
000
+000
000
+000
+ 000
#0000
«0N0
<000
000
«000
Q00
L000
~000
000
000

ENTHALPY

1554,877
2U08,081
cuoa, 080
2doR, 080
2408,n80
2u08,072
4230,03¢
2408,080
.000
4230,085
233,054
4230,054
L0000
3n81,.601
4236,0%1
530,853
InB1,.640
2988,93¢0
29BR 929
. 2977.468
6T28,114
SN00
D00
000
2000
+000
2000
000
000
loon
000
JN00
-000
LN00
0000
100
L0008
000
1,000

19
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Computer Case 3B

*¥ CONDITIODN % ayPagrs AMBTENT PEERSURE L00 P8I, 19 DEC 72 14157129
HYDRAULIC POWER 10.90 GEAR 80X LOSS 24400 FIRST STAGF POWER 33,47 SPC 3,385  AMW  3.37
HYDRAULIC PUMP 30.57 LURE PUMP 4,00 SECDOND STARE 35,10 O/F 671
TOTAL GEAR BOX 40,57 , TOTAL TURWTNF &RL57 AT Qut «359
TURBINE INFORMATION 8
ELOW 2.289 PRESSURE . 42,99 R0 EFFIRIENCY 18T L837 1 «1517 A3 .03
SPECIFIC HEAT RaTIn 1.3548 TEMPERATURE  1942.4 137u.,1 EFFICIENRY 2ND LA00 ¥ «2335 Ay 6096
PRESSURE RATTO : 34,91 ENTHALDY 0 0 sFFICIFNCY TOTAL L231 HPp $8.57 N 63000.
CONTROI, VALVES
: PREHFATER RYPa5§  RECUPFRATPR BYPASS nXYREY TOIM AXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 1084,40 703.54 750400 T50.00 . 750,00
PRFSSUP.E' IN ST3.6% 573,84 A94,41 AT 3% 573,26
PRESSURE wguT 573.44 573,60 477,35 6B.9R 48,74
FFFECTIVE ARFA £16152 L5907 ngoas 00157 00783
FILOW «883 +553 2919 +919 1,389
HX MO, FLOW IN PRESSUPE OUT  IN TFMP  AUT TN H auT  EFF. SralE FACTOR HEAT TRANS,
1 coLn SINE 1.369 574,98 574,94 58,00 314,00 -85,5 B64,5 .252 1.000  1.000 1383,21 BTYU/MIN
HOT STDF «UBT 573,53 573.52 1054,40  211.87  371S.2 560.2 LAUR 1.000 1,000 4 PASS COUNT
HX NO, FLOW 14 PRESSURE QUT IN TENRP nyT IN H auT EFF. 3eALE FACTOR HEAT TRANS, .
3 COLD SIDE 1.369 574.92 574,75 310,04 450405 964.5  1UB%,.0 L4869 1.000  f.000 718,28 BTU/MIN
HOT SIDE 1.369 574,50 S74,12 €03,99 45874 2039,6 1521.0 501 14000  1.000 & PASS PARALL
HX NO, Frow IN PRFSSUBE QUT. IN TEMP  OUT TN g ouUT  EFF. SCALE FaCTOR HEAT TRANS,
5 gOLD SINE 1,369 574,72 S74.54 450,05 403,99  1489,0 2n39.A L8958 14000  1.000 753,98 BTU/MIN
HOT SIDF 57.000 20000 19%.85 62189 596,54 a0 0 J14R 1.000 1,000 4 PASS COUNT
HX ND, FLOW T4 PRESSUSE OUT  IN TEMP  QUT TN H QUT  EFF. . SCALE FACTOR HEAT TRANS,
& Loph SIRE 1369 574,10 573.89 45R.TH 703,54 1521.8 2318R,.5 A58 1.000 l.000 1187,.95 BTU/MIN
HOT SIDE 2R.500 200,00 199.99 744,10  &RO,ON W0 0,295 1.000  1.000 4 PASS COUNT
MY NO, FLOW IN PRESSUPE QUT TN TEHP  OUT TN H ouY  EFF, SCALE FACTOR HEAT TRANS,
& gnLp SINnE B18 573,71 S73.48 Tol. 56 (302,44 7388,5 4619.1  ,953 1.000 1.000 1620,99 RTUZMIN
HOT SIDE 2.289 1.57 .50 1378.08 995,95 o0 N 1Y 1.000 1.000 ? PASS COUNT
NX NG, FLOM IN PRESSURE OUT  IN TeEmP  nUT TN H ouUT  EFF, SCALE FaCTOR HEAT TRANS,
9 CniP s1tE 1e36% S73,49 573.2R TTHe19 750400  2636.0 2551.2 .05 1.000 1.000 “116,07 BTU/MIN

HOT SIDE «91% 200,00 B99,94 Ipn,ne 750,00 35,4 1T40.2 ,949 1.00¢0 1.000 1 PASS pARALL
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STaTTON
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PUESSIRE

000
«000
»000
«000
200+000
899,360
896,412
A96&.405
4794345
479,332
68,98z
200000
199,998
199,994
199,998
200,000
2004000
200000
199.845
000
000
«00n
«000
<000
+000
575.000
57449858
574.%4n
S74.929
S74.929
STu.917
ST7T4.753
ST4.736
S74.T36
STH.T20
STL.5un
574.51%
5744519
STU.49R
ST4e1lé

TEMBED ATURE

000
000
000
«000
I00.000
750.002
750.002
750.002
TS0.002
150.002
750.002
T&4.099
640,000
560,000
Gép.0n0
621,889
623,689
621,889
596,536
«000
000
«0N0
<000
000
2000
55.000
S5.000
34,003
314,043
3lu.043
Ilg,043
4504050
450.050
450.0%50
450,050
605,938
603,789
603,939
603,989
458,705

Ruo

000
<000
«000
16.44UR
3.573
T.659
3458
19538
1.95%
« 281
,000
000
000
.000
«000
<000
00
00N
000
2000
<000
«000
000
«000
3.98a
3.984
33
« 334
«33d
«33d
«233
233
233
« 233
«18n0
+ 180
L1808
«18n
229

Computer Case 3B (Continued)

eNTHALRPY

000
«000
L0NG
000
35.4%4
160,872
160.8R5
160.8085
162.402
162,402
163,932
«DN0
«000
«0NQ
2000
«000
000
000
L0000
000
~000
-000
«000
000
2000
’u5lu99
~45,500
904,525
FEL,525
Gbh 525
B&4.525
1u89.042
t489,011
14%9,011
1489,.011
2039.548
2039,549
a2n39,569
2039,5A9
1521.047

STATION

a1
a2
u3
ay
4s
ua
u7
48
a9
50
54
52
53
54
55
56
57
58
=9
60
61
62
A3
by
55
66
67
68
69
70
71
72
73
74
TH
Ta
77
78
79
AG

PRESEURE

5744100
573,892
ST3.B68
5734848
37,844
573.714
575.604
573,840
573,483
573.684
573,447
573.631
3734445
BE7%.519
5734529
573,519
573,402
573.281
573,255
48,744
£3.003
42,987
14,024
1.804
1575
.802
+359
<000
L000
+000
.000
+000
2000
L000
L000
w000
-an
000
L0t
L000

TEMPERATLRF

458,745
703.559
702,559
703.559
703.559
703.559
1%342.L40
703.559

703,559

1084,T94
1082,396
1082,396
000
774,186
10808,396
211821
TTH,.18%
756,007
750,002
. 750,002
1942.364
1942,364
1665,000
1378,08¢
1374,n81
995,950
L0000
L000
L000
550,000
B77.922
578,750
.00
L0080
L0006
.00
L0080
L0
L000
L000

RNO

229
+156
+§56
+1%6
«156
+156
«QR2
»156
<000
+101
«101
101
000
«139
101
500

_«139

«1d4
144
018
«006
000
2000

000

000
«000
000
«000
#0000
«009
<000
«000
«0040
2000
000
«000
2000
+ 000
000
#0000

ENTHALPY

1521,047
2R8R8 U541
2388,494
238R,d9u
2388,4%93
2383,491
GH19,.134
238A, 493
000
3715,239
3715.238
3715.238
000
£h35,992
3715.235
Sa0.204
2k35,991
2551,23R8
2551.234
2540.513
6T42,037
000
«000
000
000
<000
000
000
000
000
«000
000
000

« 0400
L0008
000
2000
000
000
1,000

21
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* CONDITION = DMATCH AMBIENT PRESSURE
. HYDRAULIC PUMWER 20.00 GEAR BOX LDSS

HYNRAULIC PUMP 35,14 LURE PUMP

TOTAL GEAR BOX 125,14

FLOK 4.950 PRESSURE

SPECIFIC HEAT RATIO 1,358 TEMPERATURE

PRES3URE RATIO 38.57 ENTHALPY

PREHEATER BYPASS  RECUPE
TEMPERATURE £187.47
PRESSURE IN $67.86
PRESSURE oUT S6b.43
EFFECTIVE AREA L10715
FLOW 1,542 -
HX NO, FLOW IN PRESSURE QUT
i1 ¢oLD SIDE 2.980 574,93 574,69
HOT SIDE 14358 566475 Sbbab0
HX NO, FLOW IN PRESSURE QUT
X CGLD 8510E 24980 S7d4456 573.78
HOT -SIDE 2.980 572,65 571.01
T MK ND, - FLOW IN PRESSURE QUT
5 ¢OLD SIDE 2,980 S73,60 572,83
HOT SIDE 57.000 200.00 199465
HX NO, FLOW IN PRESSURE OUT
6 COLD SIDE 24980 ST0.93 57007
HOT SIDE 28,500 200,00 199.93
CHX NO. . . FLOW IN PRESSURE OUT
& C¢OLD SIDE 2,980 568,41 588,12
HOT SIDE 4,959 3400 1.52
WX NOD, FLGw 1N PRESSURE oUT
9 COLD SIDE 2.980 S6b.46 565469
HOT SIDE 1,970 900,00 B899.8%

wURiIPULT)

00 PSIA.

24400
4,00

waADT v

FIRST STAGE POWER

SECOND STAGE
TOoTalL TURBINE

TURBINE INFORMATION
EFFICIENCY 15T
EFFICIENCY 2ND
FFFICLENCY TOTAL

136,91 3.55
1949.8 13668,6
-0

CONTROL VALVES

RATDR BYPASS
581.47 .
569.87
569,87
L00000
«N00
IN TEMP  OUT
5,00 381,14
1187 .87 385.08
IN TEMP  OUT
301418 459,99
552,03 469,90
IN TEMP nouT
459,99 552,02
598,05 56%.94
IN TEMP  DUT
469.9¢ 581 .47
653,03 582,65
N TEMP  OUT
S81,47 1187,87
1366464 759,86
In TEMP  DUT
BOOLUB 775,51
300,00 775.48

OXYGEN TRIM

775.48
882497
465,79
00185
1.970
IN H ouT
-85,5 1228.7
4974.8 1243.9
IN H auT
1228.7 1525.6
1857.5 1562,0
IN H quy
1525.6 1857.4
lo 'o
IN H QuT
1546240 1960.6
o0 »0
IN H quT
19690,6 4074,8
«Q «0
IN H ouT
2728.0 2640,5
35,4 166.9

74.80
78,38

153.14

s 842
«397
.484

OXYGEN FLOW

EFF.
2848
«709

EFF,
61
«481

EFFe
667
247

EFF,
« 509
494

EFF.
772
773

EFF.
+050
«950

TTS.u4B
465,63

150.14
«00351

1.970 - -

SCALE
1.000
1.000

SCALE
1.000
1.000

3CALE
1.000
1.000

SCALE
1.000
1.000

SCALE
14000
1.000

SCALE
1.000
1.000

07 DEC 72 13144159
spe 24373 AMW  3.35
D/F b8l
PT oUT 081

Ay #1517 A3 .553B

Y- +2335 AL . 6036

Kp 153,14 N 63000.

HYDROGEN FLOW
775451
565,56 .
169,60
01756

FACTOR
1.000
1.000

FACTOR

1.000

1.000

FACTOR
1.000
1.000

FACTOR
1.000
l1.000

FACTOR
l.000
14000

F4CTOR
1.000
1'000

2,980 ...

HEAT TRANS,

3797.50 BTYU/MIN . ..

& PASS COUNT

HEAT TRANS, ..
84,79 BTU/MIN
6 PASS PARALL

HEAT TRANS,
9BB.B7 BTU/MIN
4 PASS COUNT

HEAT TRANS,
1187.92 BTU/MIN
4 PASS COUNT

HEAT TRANS,
6301,04 BTUZMIN
2 PASS COUNT

HEAT TRANS,
260477 BTU/MIN
1 PASS PARALL
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STATION

e
N O

e
-
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el 1l LA
-~ 0~

PRESSURE

000
«000
«000
«000
900000
899.8%2
883,009
882.972
465.694
4654627
150,139
200000
199,934
199,934
199.934
2004000
2004000
2004000
199.652
000
«000
#0000
000
«000

e . «000

ST5000
574.%28

. 578.691
574:626
S5T4.626
5744561
573760
S573.68¢
ST3.681
S7T3603
572.832
572+738
572738
572645
.. 571011

TEMPERATURE

«000
«0090
000
«000
3004000
775483
775.483
775443
T75.403
. 775,483
TTS.483
653,035
542.649
- 562,649
562.649
598,049
598,049
5%8.049
565,941
«G00
2000
«000
+000
000

- «000

S5.Q00
55,000
381.139
381,139
3B1.139
381,139
459,988
459,988
. 459,988
459,988
552.024
552.031
5524031
552031

469.898

Computer Case 4 (Continued)

RHO EMTHALPY

+000
000
«000
w000
152648
3,495
3.430
3.429
1.812
1,812
585
«000
«000
000
«000
-« 000
«000
+000

+000 .

+ 000
«000

- «000
000
«000
- <000
1.784
T.984
.. =278
BRY-24-
2275
2715
228
228
228,
.228
192

- w192
+192
«192
«222.

+0Q00
+Q00
000
«000
A5.434
166,925
166.980
166,980
168.322
168.322
169,374
«000
«000
«00¢
«000

« 000

« 000

+ 000
000
000
000
«000
«000Q
<000

- 000
—‘65-499
45,509
1228,737
1228.737
1228.737
1228,73¢
1525.623
1525.622
15254622
1525621
1897 .43%4
1857 .,456
1857.456
1657 .454
1561,.,983

S3TATEON

41
42
a3
gy
as
456
a7
48
a9
50
31
52
53
Bd
35
56
57
548
59
60
61
62
63
64
65
66
a7
&
69
To
71
72
73
T4
75
76
77
748
79
8¢

PRESSURE

S7T0.930
570,065
63908
549,968
56G.871
5HBa410
5684119
56%.871
ShF.87L
5684119
567.919
567865
5664433
5664595
S566.751
566595
566.459
565.6487
565.555
1494603
1364945
136.910
29.843
3.550
3.004
1522
«681
+000
«000
000
«000
<000
<009
«000
«000

« 000

Q00

=000
«000
000

TEMPERATURF

469,898
581,473
581,473
581.473
S81.473
S81.473
1187.867
581.473
SB81,.473
. L1BT7.875
1187,875
1187..B75
+000
apn.u77
1187.875
3g5.082
800,477
715.508
T?5.508
T75.508
1949,84S

1949,845 .

1665.000
1366,.644
13664644
T59.858
«000

<000

£000
550,000
551.992
553.204
«000
«000
000
+000

000
000
- 000

8000

RHO

222
+134
«184
184
+ 184
183
« 0389
« 184
000
« 089
« 089
«089

. «0040

+131
-089
269
.131
.136

136 .

0037
013

-«000

000
<000
Iuoo
020
000
«000
006
«000
=000
«000
«000

- <000

«000
000

W00 .. L

000
«000

- <000

CHNTHALPY

1561,982
196,584
1960,582
1960.582
1960,581
1960 ,555
4074,848
1960,581

«000
4074,875
4074,870
4074,868

000 . ..

2727.949
4074,842
1243.884
2727.956
26u0,455
2640,452
2631,387
a771,330

- £ 000

2000
«000

000, —

<000
000
«000
<000
000
-- «000
000
000

—e000 ...

000
000

£ 000
«000

18

«000

i . 10000
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Computer

Case 4B

- * CONDITION ¥  DMATCH AMBIENT PRESSURE .00 P5I1A. 07 DEC 72 . 13145819 . .
~ HYDRAULLIC POWER 90,00 GEAR BDX LOSS 24,00 FIRST STAGE PQWER 74,82 spc 24387 . AMW 3.3B
HYDRAULIC PUMP 35,14 LUBE PUMP 4,00 SECOND STAGE 78.33 0/F 676
TOTAL GEAR BOX 125,14 ToTAL TURBINE 153,14 PT QUT 695
TURBINE INFORMATION '
FLOW 4,979 PRESSURE 137.12 3.58 EFFICIENCY 1ST 4483 Al 1517 A3 .5538
_SPECIFIL MEAT RATI1O 1,357 TEMPERATURE  1950.6 136640 EFFICIENCY 2ND «399 A2 . _.2335  _ A4 (6096
PRESSURE RATID 38,28 ENTHALPY .0 0 EFFICIENCY TOTAL 484 Fp 153,14 N 63000.
CONTROL VALVFS ‘ ) . R e
PREHEATER BYPASS RECUPERATOR BYPASS NXYGEN TRIM OXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 1161459 581,87 T49.16 TU9.96 149,99
PRESSURE IN 568.23 569,90 B82.88 476471 565,91 . -
PRESSYRE QUT S66.49 569,90 476.77 150.26 149,73
EFFECTIVE AREA +10533 01337 00186 00344 01720
FLOW 1.479 «276 2.009 2.009 2,970 o e
"HX NO, FLOW IN PRESSURE OUT IN TEMP ouT IN H ouT EFF. SCALE FACTOR HEAT TRANS,
{ COLD 8IDE 2.970 574,93 574,69 55,00 38103 45,5 1228.3 .295 1.000 1.000 3783,38 BYU/MIN —
HOT SIDE 1491 567406 566489 1161,59  390.33  3983.5 1264,1 697 1,000 1.000 4 PASS COUNT
. KX NO, FLOW IN PRESSURE QUT IN TEMP  DUT  IN H OUT  EFF. SCALE FACTOR HEAT THANS, .
3 CcoLD 31DE 2970 S74.56 573.77 381.03 46¢401 1228.3 1525.7 461 1.000 1.000 883,35 BTU/MIN
HOT SIDE 2.970 572,846 571,04 552,19 469,91 1858,0 1562.0 L48] 1.000 1.000 6 PASS PARALL
WX NO, FLOW  IN PRESSURE OUT 1N  TEMP oUT IN M OUT  EFF,  SCALE FACTOR  HEAT TRANS,
5 COLD SIDE 2,970 S73,61 572.85 460,01 552,20 1525,7  185B8,0 .668 1,000 1.000 987,08 BTU/MIN
S _ HOT SIDE _ S7.000 200,00 199.65 598,06  Séd.01 o0 W0 L247 1000 1.000 . __ 4 PASS COUNT S
HX NO. Flow IM PRESSURE QUT  IN TEMP  ~DUT N H QUT  EFF, SCALE FACTOR HEAT TRANS,
.. .. & Cp.0L s1DE 2.970 57096 570«)0 469,91 58187 156240 19620 4610 1.000 1.000 . . 1187,89 BTU/MIN __
HOT SIDE 28,500 200.00 199,93 . 653,31 562,94 .0 0 493 1.000 1.000 4 PASS COUNT
_ __HX NO, FLOW IN PRESSURE OUT 1IN TEMP  QUT In H QUT  EFF.. SCALE FACTOR .. ._HEAT TRANS,., . __ ______
8 cOLD SIDE 2,694 568,71 568.47 581,67 1220.87 1961,9 4190.6 815 12000 1,000 6004,90 BTU/MIN
HOT SIDE 4,979 Fe0d 155 1565,99  791.3d .0 .0 .733 1.000 1,000 2 PASS COUNT
HX KO, FLOW IN PRESSURE OUT IN TEMP  QUT IN H OUT  EFF. SCALE FACTOR HEAT TRANS, )
9 CoLD SINE 2.970 566474 566407 Ti8.35  TH9,99 2636.4  2551.0 L051 1.000 1.000 =253,61 BTU/MIN
HOT SIDE 2,009 900,00 899.85 300,00 749,96 35.4 160.9 949 1.000 1.000 1 P4S5 PARALL
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[T,

STATION

M-S OG-0\ B W -

PRESSURE TEMPERATURE

«000
«000
+000
«000
00000
899,851
BB24913
882.877
4164774
4Y6.,708
150.257
200,000
199934
199,934
199.934
200000
200,000
200000
199,653
2+ 000
000
«000
»000
«000
+000
STS+000
574529
- BT8e693
574.628
S7d.564
573.768
573.690
- 573.690
573.612
572846
. 572,753
S572.753
572661
571-037

L000
000
000
000

300.000

749,962

749,962

749,962

749,962

749,962

749,962

653,310

562,901

562,941

562,981

598,058

598.058

598,058

964,013

.000
.000
000
000
0200
«000
554000
554000
381.026
381.026
381.026
381,026
4604013
460013
460,013
460013
552.199
552,191
552.191
552.191
469.310

RuD

« 000
«000
000
«000
16,648
3,673
3.604
34603
1945
1,945
612
»000
« 000
000
«000
.000
«000
«000
«000
«000
000
«000
«000
£ 000
«000
3,988
T,.984
275
275
275
275
228
228
228
228
192
1892
192
192
222

Computer Case 4B (Continued)

ENTHALPY

2000
2000
000

) «000
35.434
1604863
160.925
160,925
162.402
162,402
163.625
«000
«000
«000
«000
«000
+000
«000
<000
«000
000
009
000
0200
=000
=45,499
=454500
1228,303
12284303
1228.303
1228.303
1525.7t06
1525,.715
1525.715
1525.714
1B58,047
1856.017
1858.,017
1858.0106
1562.028

5TaTION

41
4z
43
Uy
45
&6
a7
48
©3
50
51
52
53
54

PRESSURE

570.957
570097
S72.00¢
570,001
5692904
568.709
568.467
569.903%
568,467
S68.467
5684275
5684227
5664895
5664895
567057
566+895
566765
S5&6.031
565906
149.730
137154
137,118
29905
3.582
5.040
1-552
+695
«000
«000
«G00

e Q00

« 000
«000Q

- <000

000"

000
«000Q
«00¢
«000
000

TEMPERATURF

469.910
561.868
581,868
581,868
581,868
581,868

1220.869
581,860
581,468

1161,591

1161.594

161,591

000
774,353

1161.591
390,333
7744353
749,991
749,991
749,991

1950,616

1950.616

1665,000

1365,991

1365.991
791,344

00D
000
2000
550.000
552,002
553.214
000
000
000
000
.UOO
000
000
000

RHD

222
« 184
84
«184
« 184
«183
0BT
«184
«000
092
092
092
« 000
« 137
092
265
137
-143
143
«038
«013
2000
«000
009
«000
000
000
000
«000
«000
«Q00
Q00
« 000
=000
«000
«000Q

. +000

«Q00
«000
«000

ENTHALPY

1562.027....

1961.970
1961,.%908
19461,964
1961.%67
1961 ,%46
41490,585%
1961 .97
000
3983,5¢u2
3983,497
3983,496
000
2436430
3%83,468
. l268,192
2636,431
2551,045
£2551.043
2542,205
6T74.075
+000
+000
000
000
000
000
000
000
«200
«000
L0000
»000
.000
000
000

. w000

+ 000
000
1.000

38
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* CONDITION *

— . - .-HYDRAULIC POMWER

HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW .

- SPECIFIC HEAT RATIO

PRESSURE RATIO

TEMPERATURE
~+~. PRES3URE IN

PRESSURE OUT

EFFECTIVE AREA

FLOW
HX NO,
1 COLD SIDE
ROT SIDE
. .. HX NO, o
3 COLD SIBE
KDT SIDE
T HX NO,
S COLD SIDE
. ... hOY sIpE
HX NO,
... .6 COLD SIDE
HOT SIDE
_ __HX NO, .
8 OLD SIDE
ROT SIDE
HX NO.
? ¢oLD SIDE
HOT SIDE

Computer Case 5

DMATCH AMBIENT PRESSURE .00 PSIA,
180,00 GEAR HOX LOSS 20,00 FIRST STAGE POWER  121.55
40.29 LUBE PUMP 4,00 SECDOND STAGE 12h.74
220,29 TOTAL TURBINE 248,29
TURRINE INFORMATION
7.993 PRESSURE 219,38 5.52 EFFICLENCY 15T Y
1,357 TEMPERATURE  1956,5 1361,0 EEFICIENCY 2ND TS
39.72 EnNTHALPY 0 .0 EFFICLENCY TODTAL D491
‘ CONTROL VALVES
PREMEATER BYPASS  RECUPERATOR BYPAS OXYGEN TRIM DXYGEN FLUW
1163,81 540,22 - T27.17 12777
557.28 Se2.08 - 453,40 474,00
L06114 £00000 200309 » 60555
1.721 L0060 3,270 3,270
FLOW IN PRESSURE oUT 1IN TEMP  OUT  IN H OUT - EFF, SCALE
4,721 574,82 S5T4.22 55,00 403,42 =45,5 1318.1 318 1.000
2.999 552432 551458 1163.8] 51535 3990.8 1T26«H .G85 1.000
CFLOW IN PRESSURE OUT 1IN TEM®  OUT IN  H QuUT  EFF. geaLE
4.721 573,87 57190 40342  460.00  1314.1 152640 491 1,000
8,721 549,23 56%5.35 529.00 470,56 1775.9 1564,3 L1465 1.000
FLOW IN PRESSURE OUT  IN TENP  DUT  IN N pUT  EFF,  SCALE
4,721 571,51 969,68 460,09 529,05 1526,0 177A.1  J50S 1.000
57.000 200.00 199,58 596,57  555.71 o0 0 W299 1.000
FLOW IN PRESSURE OUT [N TEMP  OUT  IN H OUT  EFF. SCALE
4,724 565416 562455 470.56 S80.22 15564.3  1815.9 446 1,000
28,500 200.00 199.8¢ 626.65 534,86 .0 «0  ,58A 1,000
FLOW IN PRESSURE OUT _ 1IN TEMP  OQUT 1IN ] QuUT  EFF. SCALE
4,721 558,55 557,84 540,22 1163,83  1815,8 3991.0 L7480 1.000
Te991 deb3 2efil 1461.04 TuB,.S1 » 0 .0 THE 1,000
FLOW IN PRESSURE 0QUT IN TEMP ouT TN H ouT EFF. SCALE
4,721 5514256 589.74 T51.80 72792 25571  2473.4 L.NS3 1,000
3,270 900.00 B99.65 500400 72777 35.4 155.6 o947 1.000

07 DEC T2 . 13145131
s5pC 2.171 . AMW 3.0 _
arsF 693
PT QUT 1.076

AL «1517 A3 .E538

A2 . .2335 _ AM 6096

HP 248,29 N 63000.

"HYDROGEN FLOW

FACTOR
1.000 -
1.000

FACTOR .

1.000
1.000

FACYOR
1.000
14000

FACTQR
1.000
1.000

FACTOR
1.000
1.000

FACTOR
1.000
1.000.

T27.92
549,43
239.49
02775

4.721

HMEAT TRANS,

6418,60 BYU/MIN -

& PASS COUNT
o HEAT TRANS, ...

1000408 BTU/MIN

& PASS PARALL

" HEAT TRANS,
1180.77 BTU/MIN
4 PASS COUNT

HEAT TRANS,

.. 1187477 BYU/MIN

4 PASS COUNT
.. _HEAT TRANS, .

10268,70 BTU/MIN

2 PASS5 COUNT

HEAT TRANS,
=395,23 BTU/MIN
1 PASS PARALL
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STATION

P T I T A T TR O i ot : ) :
R N R O OO Nr M E NN O SO LN RWNES S 0RO NE W~

PRESSURE TEMPERATURE

Q00
«000
000
'000
900000
B99.651

B53.499

853,404
a74,.173
474.001
240.332
200,000
199.838
199,818
199,838
200.000
2004000
2004000
199.582

« 000

«000

«000

=000

+000

- 8000 .
575000

5744820
57d.216
5T4e.044
S5T7d.044d
573.871
ST1.904
571707
571.707
571509
549.683
569,457
569,457
S6%.230
565,362

000
000
+000
000

3004000

727,765

7274765

T27.765

727,765

7274765

727,745

6264647

534,665

534,865

534,845

596,566

5964566

596,566

555,707
000
£000
000
000
<000

«000 . -

55.000

554000
403.420
403.4290
403.420
HO3,420
460,087
460087
460,087
460,087
529054
529003
529.003
529+003
4704555

RPHO

»000
000
000
.000

16,648 -

T.827
32630
2.012
2.011
1,018
«000
=000
«000C
«000
«000
« 000
«000
000
2000
«000
-« 000
«000
000

000 -

3.984
3.984
260
2260
280
«260
227
.227
«227
227
197
«127
«197
+ 197
220

Computer Case 5 (Continued)

ENTHALPY

000

L000

.000
.004Q
A5.434
1554591
155.773%
155,773
157.293
157.294
158,246
+000
w000
000
Q00
.000
+000
«000
«000
<000
000
20090
+000
«000
«000
wl5,.499
=45.502
13144127
1314.12%
1314,525
1314,124
1525967
1525.9585
1525,965
1525.962
1776080
1775.898
1775.48%90
1775.8%2
1560.31%

STATION

41
a2
43
4q
45
4o
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
b6
67
68
b9
70
71
72
73
74
75
76
77
78
79
Bo

PRESSURE

565158
562509
562.314
562554
562.079
5584553
557841
5624079
S62.079
557.843
557.3U5
5574279
551.6807
551584
552.31%
551 +4%64
5512680
SHQ.T4Y
549.431
239.493
219.437
219.380
47.209

5.523

- 4630

2405
1-076
£ 000
«000
.000
«000
#0000
« 000
000
«000
«000
£ 000
«000
000
000

TEMPERATURE

470,555
Suf.224
S54p.224
Su0.224
340,224
5404224
1163.728
5404224
Suc,224
1163.807
1163.807
1163.6807
00
7514805
1163.807
$15.346
751.805
T27.920
T27.920
727.920
1956,515
1956.515
1664,998
1361.043
1361.043
748,510
000

. w000

D00
550:000
550,439
551,653

000

L 000

000

000

L0000

w000

L0000

L000

RHO

220
193
-191
«191
o191
190

. «09¢

191
«000
«090
«090
020
2000

. =139

« 089
+198
#1348
«144
144
o083
«021
<000
»000
000

«00¢ ..

000
000

2000 -

.00
000
«000
000
000
«000
000
+000

000 .-

«000
+000
+000

ENTHALPY

1564,310
1815.910
1815.906
1815.906
1815,902
1B815,843

3991,023 .

1815,.902

000
3990,95%
3990,939
3990.937

L2000 . .

2557,093
3990,818

1726,593

2557,086
2473,365

2473,359 .

2466,936
6T97,383
000
000
200

000
. 000
000
000
«000
#0040

000 . .

000

000
000
L0000
000
000
.00
000
1,000

iz
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* CONDITIOM *

HYDRAULIC POWER

HYDRAULIC Puve
TOTAL GEAR BNX

FLOW

SPECIFIC HEAT RATIO

ORESSURE RATIO

TEMPERATURE
PRESSURE IN
PRAESSURE OUT
EFFECTIVE ARFA
FLOKW

HX NO,
1 CaLh SINRE
HOT SIRE
HX NO,.
3 COLD SIDE
HAt SIOE
HX NOD,
5 caLh RIDE
HOT SIDE
HX NO,
6 CoLh SINE
HQT SICE
HX NO,
& [LoLD SINE
HOT SIDE
HX WO,

% CoLD siPE
HOT SIDE

ND 8YP AMBIENT PRESSURE
27000 GEAR B0X LOSS
us,4%3 LURE PUMB
115,43
11.020 PRESSURE
1,356 TEMPERATURFE
40,37 ENTHALPY
PRFHEATER BYPASS RECUpPE
1146,74
5PT7T.01
02737
{339
FLOW IN PRESSURE QUT
6,430 574,67 573,54
5.0%2 S529.18B 527.00
FLOW IN BRESSURPE OQUT
Gel30 5T2.8B HAT.2R
6,436 S&64,47 887,52
FlLow 1IN PRESSURE QUT
6,430 BAB,55 BAS,29
57.000 200.00 199.53
FLO® IN PRESSURE QUT
4,438 55T.14 553.24
28.500 290,00 199,77
Fil.Ow IN PRESSURE QUT
6,830 5S45.,96 544,64
11.02¢0 Be422 3.2%
FLOW IN PRESSUPE OUIT
5.430 5B2b.,an Br4.21
4,589 900,00 899,36

Computer Case 6
.00 PSIA,
24,00 FIPST STAGF POWER 160,44
4,09 SECOMD STAGE 174,99
TOTAL TURBTNE T4T.43
TURBINE INFORMATINN
301,07 7.46 EFFICIENCY 187 L453
1961,1 1357,.4 EFFICIFNGY 2HWD 405
.0 .0 EFFICIFENCY TODTAL LTS
COMTROL VaLVES
RATOR BYRASS AOXYREN TRIM DXYGFN FLGW
521,17 £96,67 496,67
552.38 866,76 528 .R%
552,38 529.18 329.62
»00009 00845 200697
000 4,589 4,589
. IN TEMP  NUT N H our EFF. SPALE
55,00 416,71 -45,5 1384,8 ,33) 1000
1166,74 607.95 193049 20582,6 ,494 1.000
IN TEMP nuT TN H - .Ut EFF. sralLE
U1kaT1 460401 136444 1525.7 LU43 1.000
S1d, 56 410,17 17249 1562.8 454 1.000
IN TEMP nouT ™ H ouT EFF. SCALE
440,01 544,57 1525.8 1724,0 403 1.000
595,2% 550.9% .0 £00 327 1.000
IN TEMP nuT ™ H ouT EFF. SCALE
47n.17 521.17 1562.8 1747.6  3uB 1.080
616.R7 524,31 o0 0 W53 1.000
IN TFMP nyt N H ouT EFF . SCALE
Sgl,.17 114574 1797.¢ 393t.3  ,Tusd 1.000
1357.38 750.30 o0 0 L7268 1.000
IN TEMP ruT ™ H ouT EFF. SCALE
720413 697.07 PuUR.6  2764.8 L0655 1.000
300,00 696,47 35,4 14R, 2  ,944 1.000

19 DEC 72 14157108
sPL 2.096  AMWC 3,45
/% 714
PT QUT 1.474

A3 .5538

a1 «1517

' 2335 Ak L6096

KPP 383,43 N 63000.

HYDROGENM FLOW

697407
523,63
378,48
L03%80
£.4830
FACTOR HEAT TRANS,
1000 9066,42 BTU/MIN
1.000 4 PASS COUNT
FACTOR HEAT TRANS,
14000 1036.75 BTU/MIN
14000 6 PASS PARALL
FACTOR HEAT TRANS,
1.000 12715.69 BTU/MIN
1.000 4 PASS COUNT
FACYOR HEAT TRANS,
1.000 1187.99 BTU/MIN
1.000 4 PASS COUMT
FACTOR HFEAT TRANS,
1.000 14043 ,16 BIU/MIN
1.000 2 PASS COUNT
FACTOR HEAT TRANS,
1.000 -519,79 BTU/MIN
1,000 1 PASS PARALL
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PRESBSURE

+000
«000
«000

« 000
2q0.000
899.357
B0beT4e
BoAhLTRT
529.180
528.891%
129.4618
208,000
199,773
199,773
199.773
200.000
200,000
230«000
T 199.527
«000
+000
«000
<000
«000

« 000
575«000
574866
573,543
573.212
S$73.217
572.880
569.282
56A.%14
568-913
56A.54h
565.295
Sé6ul.B8¢
S564,B81
ShledbA
557«521

TEMPERATURE

000
000
000
£000
3004000
696.673
696.673
6954673
695,473
696.673
6%6.673
816,875
524,310
524,310
524,310
595,246
595,244
59%,246
550.962
«000
L000
<000
+000
L000
L000
55.000
55.000
416,711
416,711
416,711
416,711
460.012
4bp.012
4460.012
460,012
S14.573
514,559
514.559
514.559
470173

PHn

000
2000
«000
W00
164448
g.04p
T.h24
3,623
24364
2367
1,471
- 000
00N

L000.
«N00

«000
000
«000
«N00
«000
£00
«000
«000
« 000
T84
T.284
+251
+251
251
» 251
226
22k
224
w22h
201
201
«201
«201
« 217

Computer Case 6 (Continued)

EMTHALRY

LON00
000
000
000
35.4734
148.207
148.617
148,618
jug.878
149,879
150.4058
<000
IUOO
L0000
000
000
lono

+ 0G0
000
«000
L0000
Q00
Qo0
000
000
=-45,499
=Ud5.504
1364,434
134,430
1364,430
1364,027
1525.4655
1525,650
1525.4650
15258,.5605
1724.031
1723.972
1723,972
1723965
1562.810

STATINN

4y
ng

Y

ty
us
a4k
a7
ua
u9
8¢
51
52
53
54
RS
B&
5T
)
549
AQ
61
LY
63
)
45
LX)
&7
48
&9
T0
71
T2
73
Tu
75
76
77
78
79
a0

PRESSURE

557137
"B53.236
552.809
H52.A09
582581
Sid5.957F
SAdeb59
552.381
552.381
SA4.&59
543.733
CAT.692
SP7.0t2
5P6.997
529.184
524997
5264000
S2d.214
S23.635
328,483
30141590
INE.0T73
bU.196

72457 |

be218
3.294
1.474
000
« 000
«O0R0
~0N0
«00N0
«000
000
4000
£000
£000
+QNg
2000
=000

TEMPERATURE

470.17%
B21.172
521.171
Sp1.171
S21.171
521.171
1144,745
521.171
521.171
1146,742
11dk,742
1184, 742
+000
720,131
1146747
607,949
T20.131
A9T.0T0
697.070
- 97,070
1961.111
191,911
1665,000
1357,381
1357.581
750,296
000
000
000
SS0.000
550,061
573,794
008
La0n
000
Inoﬂ
L000
LN00
L000
.0a0

RHD

217
« 195
«185
195
194
192
#0920
+194
000
«090
090
quo
000
«139
«0R7
Ilbu
«139
«1dd
184
=091
029
+000
.000
0600
000
000
«000
000
000

2000

000
«000
.nﬂo
000
000
LQ00
+ 000
«000
000
«000

ENTHALPY

1562.80%
1747.551
1747 ,.545
1747 .545
1747.538
1747.43%
3931,317
1747,538
000
3931,305
3931.283
3931.282
00
2445,402
3936,935
2052.582
2445,589
2364,75%
2340, 74d
2360.843
6816,538
000
000
000
000
« 200
SO0
000
NO0
000
.000
.Noo
000
000
«N00
000
L0060
000
000

t.000

25



he-1

. % CONDITION *  DMATCH AMBIENT PRESSURE
HYDRAULIC POKER 350,00 GEAR BOX LOSS
HYDRAULIC PUMP 50,00 LUBE PUMP
TOTAL GEAR BOX 400,00
FLOW 13,700 PRESSURE
SPECIFIC HEAT RATIO 1,355 TEMPERATURE
PRESSURE RATIO 46,78 ENTHALPY

PREHEATER BYPASS

TEMPERATURE 1134,78
PRESSURE IN 528,22
PRESSURE OUT 491,84
EFFECTIVE AREA 00755
_FLDK 540
HX NO, FLOMW IN PRESSURE QUT
1 COLD SIDE T.932 574.49 572.78
HOT SIDE 7e392 497410 492425
HX NO, . ...FLow IN PRESSURE DUT
3 CoLd SIDE 74932 5T71.76 5Sbb6.34
HOT SIDE 7.932 559,13 588.76
MX N6, . FLOW  IN PRESSURE OUT
5 (COLD SIDE 7.932 565,21 560,38
___HOT SIDE _ _ S7.000 200400 199.52
HX NO, FLOW IN PRESSURE QUT
6 CoLD SIDE . 7,932 S4B8.17 542.71
HOT SIDE 28,500 200,00 199.73
KX NO. ' FLO¥ . IN PRESSURE QUT
8 COLD SIDE 7,932 531,63 529,65
HOT SIDE 13.700 7.60.  4.08
HX NO, FLOW IN PRESSURE QUT
9 coLb SIDE 7.932 491.31 48B.41
_ HOT SIDE 5,768 900,00 899,02

Computer Case 7

«D0 PSIA,

24,00 FIRST STAGE POWER 210.20

4,00 SECOND STAGE /17,80

TOTAL TURBINE 428,00

TURBINE INFORMATION

373,20 9.15 EFFICIENCY IST 456
1964,3 1354.9 EFFICIENCY 2ND 407
«0 o0 FFFICIENCY TOTAL « 499

RECUPERATOR BYPASS

S11.07 67676 676,76

S41.41 743,92 474468

S41,41 47947 408,40

00000 0618 01328

<000 5.768 5,768

IN TEMP  BUT  IN H QUT  EFF. SCALE FACTOR
55.00 424,22 ~85.5  1392,7 L3342 14000 .. 14000-..
1134,78 668,13 3888.6  2262.B 432 1.000 1.000
IN TEMP  OUT  IN H. OUT  EFF. SCALE FACTOR
428422 460400 139246  1525.6 L4356 1.000 14000
506.35 469,80 1694.3 1561.3 445 1000 1.000
N TEMP  OUT  IN H OUT  EFF.  SCALE FACTOR
460,00 S06,.35 1525,.6 1694,3  ,341 1.000 1.000
596,13 S49.64 o0 N L3442 1000 1.000
IN TEMP  OUT  IN H OUT  EFF. SCALE FACTQR
469480  S11.07 15613 1711.1 290 1.000 1.000
612,09 519.15 0 o0 L8653 1.000 1.000
IN TEMP  DUT  IN. H oUT  EFF. sCaLE FACTOR
511,87 1134,78  1710.,9  388%9.4 ,739 1000 1.000
1354,9y 754.32 X W0 W T12 1.000 1.000
IN TEMP  OUT N H DUT  EFF. StAl.E FACTOR
699,53 677,45 23741 2295.%  L05& 1.000 1.000
%00,00 676,16 35,4 143,55 ,942 1,000 1.000 _

CONTROL VALYFS

NXYGEN TRIM OXYGEN FLOW

07 DEC 72 - —.__.13106¢17.
spC 2.055. AMW 3.4B —_
Q/F £ 727
PT DUT 1,828

'$ 01517 A3 .5538

¥ .2335 . Ab 6096

He 428,00 N 63000,

HYDROGEN FLOW

677.45

4B7.49 E — -

407401
«06k22
7.932 - e e .-

HEAT TRANS,

11407.,85 BTU/MIN
4 PASS COUNT

HEAT TRANS,.
105436 BIU/MIN

& PASS PARALL
MEAT TRANS,
1338,85 BTU/MIN
4 PASS COUNT .
HEAT TRANS,

1187.98 BTU/MIN

& PASS COUNT

HEAT TRANS, L
17279.94 BTU/HIN
2 PASS COUNT

HEAT THANS,
=625,12 BTU/MIN
{ PASS PARALL



STATION

Pl BRI R TR Y

PRESSURE

«000
«000
«000
«000
900000
g99,022

L Tade231

Td3.920
475.169
474,681
4QB.404
2¢0+000
199,732
199,732
199.742
- 200+000
200,000
200000
199,522
«000
000
+000

« 000
000

<000 .

S75.000
*5T4.49¢
- 872.785
-572.271

572.271
- 571757

56b.340

Sa%8.T77

565.777

565.214

SH0.380

559.755 -

5594755
5594130

c—: 5484757

TEMPERATURE

000
«DH00
=000
000
300.000
676.75%
6764759
6T4,755
6764755
676,755
6T6.755
b12.088
S519.149
519,149
519.149
5964135

5964435 °

5964135
549,5635
«000
000
<000
«000
#0000
000
55.000
55,000
4244210
424.216
42a.216

424,216 - -

459,999
459,999
459.999
459.999
5064354

5064354
5064354
4hv. 804

- 506.354 .

RHO

000
«000
«000
«000
{bebYB
4,180
3,453
3,451
2a195
24193
1.885
«000
000
« 000
«000
«000
2000
«0Q¢C
«000
2000
000
«000
«000
000
w000
3.984
31.984
«247
2244
2486
«246
w225
0225
225
+225
203
«203
203
202
w21l

Computer Case 7 (Continued)

ENTHALPY

000
«000
£ 000
«000
35.434
143,477

cldg.z22d |

144,226
145,527
145.530
145,855
«500
«000

+ 000G
«000
«000
L000

« 000
«000
«000

« 000
«000
'000
«000
«000
-U45,499
=45,506
13924660
{392,655
1392.655
£392.650
15254571
{525,563
15254563
1525.556
1694,343
1674.335
1694.335
1694,325
1961 .3U3

STATION

a1
a2
43
a4
us
dé&
47
aa
49
50
51
52
53
54
55
Sk
g7
Sy
59
60
61
b2
63
64
65
66
67
&6
69
70
71
72
73
74
75
76
77
78
T
8o

PRESSURE

SUB. 165
542707
542+0%6
542.056
541403
5% <625
. 5794654
541409
541,405
52%.654
528.224
“2B.218
491.837
49z2.253
487a.102
492.253

TEM

'

491.312

4884407
UBT7 490
407.009
373.291
373.195
79.053
Q-lsa
T4606
4085
1.828
«Q00Q
000

« 300
#000
«000
«000Q
«00¢C
=000
000
«000
«000
«000
000

PERATURE

UsF.804
511,072
511.072
511,072
511.072

511.0n72°

1134,784
511.072
511,072

1154,784

113a,.784

1134,784

000
699,93%

1134,.784
668,134
699,931
&77.048

C 677.448

677,448
1964,250

l'lqéﬂ.EBO

1665,000
1354.942
1354,942
TSd 316
000
000
000
550,000
849,985
551.199
+000
f00
«000
000
<000
«000
«000
+000

RHO

w00

214
+ 195
«.19%
«195
«194
'lql
«0P9
«10d
000
.Qaq
+088
» 068
000
.135
~UR3
<141
-134
+ 138
«138
«lle
«036
«000Q
+000
000

'000
«000
000
<000
000

000

000
«000
« 000
«00¢
000
<000
«000
000
+000

ENTHALPY

1561.335
1711,097
1711.087
1711.087
1711,076
1710,925
3R89,374d
1711076
000
$8469,375
3B89,.340
38B89,340
. 000
2374.151
3886,598
2262,757
B3r8,112
2295,305
2295,287
2293,7350
6829,857
000
<000
000

- .-- 000
000
«000
<000
000
2000
090
«000
«N00
000
000
300

000 .

000
0000
1.000

17



- e wr

. ¥ . CONDITION * DMATCH -AMBIENT PRESSURE 14.70 PSIA, 07 DEC. T2 . . - 13¢4T7908

.. .._ HYDRAULIC POWER .00 GEAR BOX LBSS 24,00 FIRST STAGE POWER 43,05 _ BPC .. Bab22. AMW 3.03
HYDRAULIEL PUMP 30,00 LUBE PUMP 4,00 SECQND 5TAGE 14,95 0/F «501
TOTAL GEAR BOX 30,00 TOTAL TURBINE SR, 00 PT GUT 14,700
‘ " TURBINE INFORMATION ' ' I
FLOW 2.6811 PRESSURE Bl1.22 14.93 EFFICIENCY 1ST 2427 Ay #1517 A3 .5538
~. . . SPECIFIC HEAT RATIO 1,363 TEMPERATURE  1928,8 15734 EFFICIENCY 2ND <573 AZ .2335 . Ab 6096
FRESSURE RATIO S.44 ENTHALPY .0 o0 EFFICIENCY TOTAL «507 H# 58.00 N £3000.
CONTROL VALVES . . .
PREHEATER BYPASS  RECUPERATOR BYPASS OXYGEN TRIM DXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 1355,02 654,67 1031,76 1031.74 103176
PRESSURE IN 571.96 572.86 £94,85 356.71 - 571.27
PRESSURE QUT 571.86 572,86 C 356,73 B7.85 87.63
AFFECTIVE ARE 40279 200000 00100 00252 + 01260
e .. 3LOW C e 1.813 <000 «939 . « 939 - 1,872 - .
"X NO, FLOW IN PRESSURE OUT 1IN TEMP  OUT TN H OUT  EFF. SCALE FACTOR HEAT TRANS,
e ! CcOLD SIDE t.872 574,97 574,90 55,00 290,37 =U5,5 869.4 ,182 1,000 1.000 1713,01 BTU/HMIN
: HOT SIDE o860 571+88 571.87 1345.02 182,96  462B8.2 557.2 L9018 1,000 1,000 4 PASS COUNT
. JBX ND, . ... FLOW IN PRESSURE QUT  IN TEMP  OUT N H oUT  EFF. SEALE FACTOR  _.. HEAT TRANS.
3 CcoLD 51DE 14872 574d.86 574.56 290,37 459,97 B69.4 1525.6 460 1.000 1.009 1228,60 BTU/MIN
HOT SIDE 1,872 574,07 573,35 659,02 475,55 2232,4 1582,7 ,498 1000 1.000 6 PASS PARALL
X ND, FLOW  IN PRESSURE oUT IN  TEMP OUT IN H  OUT EFF,  SCALE FACTOR  HEAT TRANS,
5 COLD SIDE 1,872 574,50 574.1k 459,97 59,00 1525,6 2232.4 .87% 1.000 1.000 1323.39 BTU/MIN
el HOT BIDE . 57.000 200.00 199.96 68T7.88  645.77 I +0  ,185 1000 LeQO0 4 PASS COUNT
' HX NO, FLOW IN PRESSURE OUT 1IN TEMP  OUT ™ H 0T  EFF. SCALE FACTOR HEAT TRANS,
. . & ¢oLDb siPE 1.872 573,32 572.94 47555  654.67 1582.7 221742 772 1.000 10090 . 1187,%97 BTU/MIN
HOT SIDE 28,500 200,00 199,99 T07.54 620,91 o0 0 L3373 1.000 1000 4 PASS COUNT
_HX NO, . FLOW IN PRESSURE cUT 1IN TEMP  DUT N H oUT  EFF. SCALE FACTOR . . _KEAT TRANS,
8 ¢OLD SIDE 1,872 572,22 ST2.09 654, AT  1345,01  2217,1  462B.2 ,.751 1.000 1.009 4514,33 BTU/MIN
KOT SIDE 2.81¢ 14.88 14.74 1573.36  510.13 o0 0 LR3Y 1.000 1.000 2 PASS COUNT
HX NO FLOW IN PRESSURE oUT 1IN TEMP  OUT I H OUT  EFF. SCALE FACTOR HEAT TRANS,
-9 COLM SIDE 1«B72 57180 57133 105968  1031.76 362943 3532,2 L037 1.000 1.000 =181,75 BTU/MIN

HOT SIDE «939 900,00 899.95 300,00 1031.74 15.4 22B.7 .963 1.000 1000 . 1 PASS PARALL



lz-8

STATION PRESSURE TEMPERATURE

t
B
o o

T T T T g O R T R bk o
AT N ELHUNI-O IP SOV EWN O N NE WD Rl R Bl U SRRl R

000
D00
«H00

«000 .

900000
899.949
. B94,862
894.851
3564733
356.707
87.862
2004900
199.986
199,986
199,988
2004000
200,000
200000

-199.959 ..

«000
«000
«000

+ 000

« 000

. 000
STS.000
STU.972
. 8T4.896
S7U.876
574.B76
. 574.857
574.568
STU.533
574,533
574,502
5744157

578.115 .

S7T4.115
574.073
5734347

2 000
000
000
+000
300.000
1031.764

1031.764.°

1031.764
1031.764
1031.764
1031.764
707.544
620,913
b20. 9135
620.913
687,881
687.681%
687,881
old5.T766
«000
«000
«000

« 000

£ 000

v wQ00 e
55.000

55000

290366 .

290+366
2904366

2904366 .

459,967
459,967
459,967
459,967
659,002
659,021
655,021
659,021
475.547

RHa

1

« 000
+000D
000
«D00
GebYb
2«678
2eb63
24667
1:071
1.070
«265
2000
« 000
000
«000
000
000
2000
«000
«000
000
+000
«000N
«000
« 000
1,984
T.9784

«361 .

361
361
1361
«229
«228
+228
«228

Talbb

166
166
2166
«221

Computer Case 8 (Continued)

ENTHALPY

«000
«000
«000
.000
315434
228.728
2284735
228.735
229,487
229.457
229.821
000
«000
«000
000

« 000
2000
000
000
«000

+ 000
+00C0
2000
«000

- 000
«ldS,.499
~45.500
569,385
869,385
869.3R5
B6F. 385
1525.5548
1525.558
1525,558
1525.558
22524354
2252.418
252418
2Rsgedt?
1582.6B5

STATION

41
4z
a3
iy
us
46 -
a7 .
48
49
50
51
52
3
54
55
56
57
58
59
60
61
62
63
&4
b5
66
67
68
49
70
71
72
73
T4
75
76
71
78
74
80

PRESSURE

5734317
ST2a943
572904
5724901
572.859
572+225
572095
572.859
572859
572.095
572.008
5714959
571.863
3T1e867
571877
571867
571.799
57143314

e BT Le265

87.630
A1.244
- Bla223
19.060
14,929
S 14.875
14.742
14700
000
«000
000

- =009
000
«000
«000
<000
£000
$Q00
000
«000
.000

TEMPERATUKE

475.547
65,672
654,672
658,872
. 654,472
654,672
1345,010
&5d,672
654,672
13454016
1345.016
1345,016
.000
1059,680
1345,016
182,957
1059.680
1031.764
1031.764
1031.764
1928,.769

1928,769 . -

1665,000
1573.377
1573.377
a1n,1e29
810.129
000
000
550,000
645,766
Lub.BTY
000
«000
000
000
2000
000
000
000

RHO

224
« 167
167
#167
o167
167

081 _.

+ 167
«000
<081
«081
081
<000
v 104
IOBI

-1

104
107
«107
« 017
008
+000
«000
« Q00
«000
- 000
000
»000
«000
000
.000
#000
000

=000 .

.000
«000
«000
«000
«000
000

ENTHALPY

1582,685
2217156
2217.153
2217.1%5
2217,154
2217,147

2217.154

2000
ungB.1Té
4628,174
4628,173

000
3629.264
428,171

457.202

I62%.262
3532,193

C3832,192

3520.868
6692,639

— 2000 . .-

200
000

- 000 —..

£000
£ 000
000
000
000
000
000
000

000
000
Iooo
.000
4000

1,000

4628,154 |

o000 e

18
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Computer Case 88

. _®k_CONDITION %  DMATCH AMBIENT PRESSURE 14.70 PSIa, .07 DEC 72 .. _1%147146 . ..
eeee .HYDRAULIC POWER . .00 GEAR BOX LOSS 2h.00 FIRST STAGE POWER 43.24 . SPC . . 6.006 . AMW 3.36 B
HYDRAULIC PUMP 30,00 LUBE PUMP 4,00 SECOND STAGE 148,76 0/F 669
TOTAL GEAR BOX 30,00 TOTAL TURBINE 58,00 BT QUT 14,700
TURRINE INFQRMATION ,” ) o - -
FLOK 3.003 PRESSURE B2.61 14,97 EFFICIENCY 1ST 843 Ay 1517 A3 .5538
. .. -SPECIFIC HEAT RATID 1.358 TEMPERATURE  1937.8 1571.9 EFFICIENCY 2ND W77 ¥ «2335.. . A4 6096
PRESSURE RATIO .52 ENTHALPY o0 ] EFFICIENCY TOTAL .e521 Rp 58,00 N 63000.
- CONTROL VaALVES S - . B
PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOMW HYDROGEN FLOW
TEMPERATURE 1049.15 ‘ 662,27 749.80 ‘ 749,80 7U9,80
- - PRESSURE 1IN ST2.78 573.00 B935.85 476450 . . 572.20
PRESSURE QUT 572,62 575,00 476452 90.44 90413
EFFECTIVE AREA + 23575 17627 00110 00206 : «01031
—— — FLOW 1.204 1.023 1.203 1203 S 1.800 Lo -
HX NO, FLOW IN PRESSURE OUT 1IN TEMP  OUT  IN H OUT  EFF. SCALE FACTOR HEAT TRANS,
cieee mee {1 COLD SIDE. 1.B00 574.97 57d.% 55,00 283.75 ~45.5 B42,.B  ,230 1.000  1.000 . 1598.60 BTU/ZMIN . . .
HOT SIDE 2596 ST72.63 572.62 1049,15  217.47  3592,.7 582.9 LR36 1000  1.000 4 PASS COUNT
. MX NO, FLOW . IN PRESSURE OQUT IN TEMP  QUT . IN H OUT EFF, .. SCALE.FACTOR _...... HEAT TRANS, .. .
3 COLD SI0E 14800 ST4.BT 57450 283,75 460,19 BL2,8  1526,4 L460 14000 14000 1230,29 BTU/MIN
HOT SIDE 1,800 574,14 573.48 667.18 475,89 22al,0 1583,9 L499 1.000 1.000 & PASS PARALL
 hx NO, ' "FLO®  IN PRESSURE OUT IN  TEMP ouT IN H  OUT  EFF.  SCALE FACTOR " HEAT TRANS. )
5 (OLD SIDE 1,800 574,54 574,22 460,19 667,23  1526,4 2261.2 885 1,000 1e000 1322.41 BTU/MIN
N HOT SIDE . 57.000 20000 199.95 6%4,04  652.21 «0 o0 W179 . 1.000 1.000. 4 PASS COUNT .
HX NO, . FLOW IN PRESSURE OUT 1IN TEMP  OHT 1IN H QUT  EFF. SCALE FACTOR HEAT TRANS,
... b CoLD SIDE. . 1800 574,43 5T73.09 475.89 662,27  1583.9 2243,8 ,785 1.000 12000 1187.54 BTU/MIN
HOT $IDE 28,500 200,00 199,99 713,34 627,45 o0 o0 G363 1.000 1,000 4 PASS COUNT
.. —. MX NO, . FLOW IN PRESSURE OUT  IN TEMP  DUT 1IN H DUT  EFF. SCALE FACTOR . . HEAT TRANS, .
8 coOLD SIDE 777 572,90 572,87 662,27 558,23  2243,8 5379.6 ,985 1,000 1.000 2437.04 BTU/MIN
HOT SIDE 3.003 18.92 14.76 1971.86 1187.45 .0 o0 LU23 1.000 1,000 2 PASS COUNT
HE WO, FLOW IN PRESSURE OUT 1IN TEMP ouT IN H ouT EFF . SCALE FACTOR HEAT TRANS,
% LoLp SIDE 1.800 57257 572.25 TT3.88 749,80 2634.9 2550.5 L0561 1.000 1,000 =151.86 BTUZMIN

HOT SIDE 1,203 900,00 899.94 © 300,00 749,80 35.4- 160,88 .949 1.000 1.000 1 PASS PARALL
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«000
«000
000
=000

900.000

899,939
BI3.B63
893.A50
4764523
4764499

90.437
200,000

.199.988

199.988
199.988

2004000 -

200000

2004000

199,965
) «000
000
«000
2000
000
«000

575,000

S74.974
ST4.905
574.887
574.887
574.870
STuebQ0
STa.572
574,572
5T4.543
ST4.222
574.183
S5T7d.1563
STd.143

. 573464

TEMPERATURE

« 000
000
000
000
300000
T49.7986
T49.798
TL9.,798
T49.7%8
T43.798
789,798
713,343

627.146.

6274148
627.148
694,038
694,038

534,038 |
652,205-

«000
Q00
-000

« 000

2000
«000
55.000
554000
283.74%
283,749
283,749
283,749
460189
4604189
460,189
4b60.189
6bT.227
667,182
667,.,1A2
6hT,.182
475.4488

RHO

+000
2000
000
«000
1h.648
I.6740
3. 650
T.649
1945
1.944
v 369
+ 000

«000.

«000
+ 000
«000
«000
«000
«000
000
<000
+000
«000
« 000
» 000
3.984
3.984
+370
«370
« 370
« 370
0228
+228
« 228
.228
W 16d
s104
w164
«lbd

221

Computer Case 8B (Continued)

ENTHALPY

2000
2000
L000
« 000
354434
160.82%
160.846
169,846
162.365
162.365%
163,790
000
« 000
000
000
« 000
« 000
000
«000
2000
£000

#0090

+ 000

-000

«000
=i5,499
45,500
Bd42,.765
B42.76é
BU2.768
842,766
{526,378
1526.378
1526.378
15264377
22614179
2261.021
2261.021
2ébl«020
1583.937

STATION

g1
42
a3
a4
a5
e
47
48
a9
5¢
Si
52
53 .
54
1]
56
S7
58
59
60
61
. k2
&3
b4
65
1)
67
68
69
70
7L
72
73
T4
75
76
77
78
79
80

PRESSURE

5734435
575.087
573047
573.047
573.008
572897
. 57248067
572995
572.867
STE.B&T
572+805%
572777
572.619
572+621
572635
572621
5724573
572.247
572.202
90.176
A2.627
B2.606
19391
14.974

v 1640919

144764
14,700,
.000
2000
000
<000
<000
<000

. «000 .

«00¢
000
«000
« 000
«000
«000

TEMPERATURE

475,888
bb2.PTY
662,274
BhRe2TH
662,274
66 2TY
1558,230
662,274
bo2.2THL
1049,148
1049148
1049,148
L0008
773,R78
1049,148
2174819
773.878
49,801
- 749,801
749,801
1937.826
1937.826
1664.996

1571.855%"

1571 .A55
1187.453

1187.45%°

=000
W0¢0
550,000
652,205
653,307
+000
000
000
000
000
000
00N
«000

RHO

221
» 165
#165
« 1869
«165
« 165
071
«165
000
105
»105
105

- «000

o138
.105
485
1138
Sit4
« 144
.023
4008

=000

C«000.. ..

v 090
«000

«000

. «000
<. w000

000
000
000
«000
«000
«000
000
«000
000
« 000
000
«000

ENTHALPY

1583.,936 .

2243,797
2243.79%
2243,796
2243,796
2243,793

$379.573} _ ..

2243,795

000
3592.689
3592,667
3592,667

«000 .

2634,892
3592,663
582,936
2634,891
2550.512
2550,.511
2540.768
6725.046
+000
000
«000
000
000
2000

- <000

+000
+000
000
000
»000
000
£000
000
000
000
000
1,000

26
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* CONDITION #

HYDRAULIC PQWER

HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW

SPECIFIC HEAT RATIO

PRESSURE RATIOQ

TEMPERAT IRE
. PRESSURE IN
PRESSURE oUT

DS |

EFFECTI !y AREA
e -FLOW
HX ND, .
COLD SIDE
AGT SIDE
_HX NO.
T CeLdh side
»0T SIQDE
" Hx wa, '
5 coOLD SIDE
____________ HOT SIDE
MX NO,
e & . COLD SINDE
HOT SIDE
T ND, -
& (¢OLD SIDE
HOT SIDE
KR AT,
% CoLh SIDE
HOT 3I0DE

PREHEATER BYPASS

AMBIENT PRESSURE

Computer

RECUPERATOR BYPRASS

Case 9

BMATEH 14,70 PSIA,
5.00 GEAR HOX LOSS 24,00
360,29 LUBE PUMP 4,00 SECOND ST
35,29 TOTAL TUR
TURRINE INFORMATION
3.014 PRESSURE B6 .22 18,95
1,362 TEMPERATURE 19337 1564, 4
5.77 ENTHALPY el .0

COMTROL VALVES
OXYGEN TRIM

1342.58 641,5% 974,55
57i.72 " 572.69 893,88
571.39 57269 381,74
20852 .00000 00810

1.357 2000 1,053

FLQW IN PRESSURE OUT IN TEMP  OUT IN H
1,961 574,97 574,87 55,00 335,47 05,5
504 57154 57152 1347.58 238.01 4619.6

- FLOW IN PRESSURE LUT IN TEMP  OUT IN H.
1o961 S74.82 5Tde48 338,47 460401 106148
1,261 573,97 873.22 599,67 470,80 2024 .4

FLOW IN PRESSURE qQuT IN TEMP ouT IN . H
1,961 574,41 574,05 460,01 599,58 1525.7
5T.000 200+00 199.856 629490 597.13 w0
FLOW IN PRESSURE QUT IN TEMP out Th H
1.961 57318 572.7B 470480 641453 1565,3
28,500 200,00 199.98 696,91 609,51 »0

FLOW IN PRESSURE QUT IN TEMP ouT IN H
1,961 572,00 573,88 641,53 1342, 60 2171.1
3e018 14.89 1475 1564,41 BoT.12 .0

FLO¥ IN PRESSURE QUT IN TEMP ouT ™ H
1.%1 S571.45 570.98 1002.28 97u4.58 34297
1,043 900,00 @899.94 300,00 974.55 35,4

FIRST STAGE POWER

AGE
BINE

QuT
1061.8
660.6

QuUT
1525.7
1565.3

ouT
2024,1
lo

ouT
21711
o0

ouT
4619.6
» 0

ouT
3333,3
214.9

EFFICIENCY 18T
FFFICIERCY 2MD
FFFICLENCY TOTAL

oxy

EFFe

. e220

858

EFF.
465
Ia93

EFF.
822
« 193

EFF.

TS

«387

EFFe .

760
821

EFF.
.039
961

46,05
17.24
63,29

429
578
513

-

GEN FLOW
974,455
381,714
93,62
00257
1.0583

SCALE
1,000
1.000

SCALE
1.000
1.000

-BCALE
1.000
1.000

SCALE
1.000
SCALE
1.00¢
1000
SCaLE

1.000
1.000

1000

07 DEC 72 13¢a7130
5pC 5,125 . AMW  3.10
O/F «937
PT QUT 14,700

Al 1517 A3 .5538

A2 «2335 AL 6036

HP 83,29 N 63000.

HYDROGEN FLOW

974455
570491
93.35
L01284
1,968 .. o
FACTOR HEAT TRANS,
1,000 2371.84 BTU/MIN _ ___
14000 4 PASS COUNT
FACTOR HEAT TRANS, - . .
1,000 909,82 BTU/MIN
14000 6 PASS PARALL
FACTOR " HEAT TRANS,
1,000 977.50 BTU/MIN
12000 4 PASS COUNT
FACTOR HEAT TRANS,
1.000 1188,15 BTU/MIN ___
14000 4 PASS COUNT
FACTOR __ . HEAT TRANS, . _
1.000 4802439 BTU/MIN
1,000 2 PASS COUNT
FACTCR "HEAT TRANS,
1.000 -189,07 BIU/MIN
1000 1 PASS PARALL
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LTATION

© OB~ O AT L U

r-v-b-;'bnrdt-!.iﬂﬁﬁ
O W e

LY RLT RS
N o

A
L*r

1 Ll At L 0t
FUWR—O

(AP RERF AP
Lo~ g

=
<

PRESSURE

«000
+000
000
300
900.000
B99.942
893,896
893.883
381.737
381.708
934623
200.000
. 199.982
199,982
199.982

200.000..

2¢0.000

200,000

- 199.862
000
«000
+J00
+000
«000

[ «000

§75.000
574.969
.. BT4.873
ST7Td.848
570,848
574,823
574,483
S74,4u9

574.449 °

STd.215
" 574,054
. STd4.011
S74.011
573.968

$73.218 ..

TEMPERATURE

«000Q

«000

« 000

«000
300.000
974353
9744553
9T4.553
974553
974.553
974,553
696.910
609,513
609,513
609.513
629.902
629,902
629,902
597131

+000

«000Q

«000 .

» 000
«000

£ 000
S5.000
55.000
.33B.472
3384472
I3B.4T2
335.472
460,014
460+014

460.014

599,584 -

599,669
599,669
599,669
_4T0.796

460.014 .

RHD

«000
+000
+000
« 000
16648
2.B38
2+819
2+819
1212
1.212
«296
«000
000
000
+000
«000
«000
« 000
2000
« 000
£000
« 000
s 000

« 000

2000
3.984
3.984

- +310

«310

«310

«310

-228

w228

« 228

«228

o184

« 1814

+181

+181
. »223

Computer Case 9 (Continued)

ENTHALPY

«000
~000
000
«000
35.434
214.909
214.920
214.%20
215.792
2ls5.792
216.290
«000
«000
«000
000
000
«000
«000
<000
«000
«000

« 000

« 000

« 000
-DOO
=45,4929
=45,500
1061 .844
1061544
loé]l.B44
106,844
1525.731
1525.73¢
1525.73¢
1525,73¢
2i2d.424
2024.421
2024,421
2024.429
1565.299

§TATION

41
az
43
L4
45
4&
47
48
a9
50
51
52
53
54
55
56
57
1]
59
60
61
ke
63
b4
65
&6
&7
&8
69
70
71
72
.73
T4
75
76
77
78
79
ap

PRESSURE

573.185
ST2.778
572732
572732
5T2.087
5724004
5T1+863
5T2.687
572.687
571863
5714758
571773
5714394
571524
571543
571.524
571.454
5T0.379
- 5T70.910
93.352
36.239
Bo.217
19,792

14.953
14.894 .

14,747
14.700
«000
«000
2000
000
Q00
£ 000
Q00
2000
000
000
000
« 000
«000

TEMPERATURE

BT0.796
641 .528
641,528
b41.528
by1,.528
641.528
1342597
641.528
641,528
1342.577

1342,577
1342.577
.000
1002.278
1342.577
238,010

L 1002.278
974,554

RHO

«223
«170
.170
170
«179
170
082
«170
«000
+082
082
082
000
o110
«081

ENTHALPY

1565.298. . . ..

2171.091
2174.090
2171.09¢
2171,089
2171.,076

4619 ,643

TS

Q74,554 ... . ..

974,554
1933,716
1933.716
1664 ,959
1564,409
156,409

807.118

807.118

«000
«000

550,000

545,346

586,521

2000
«000
<000
«0Q0

000 .

»000
000
«000

110
113

113

019
«009

- 000

«00¢Q
+000
«00¢
«000
«000

- «000

« 000
«000
«00¢
«000
<000
000
«000
000

- =000

«000
000
000

2171,089
«000
4619.573

4619,571
44619,570
000
329,683
4619,564
50,638
3429,681
3331,27%

3333,278 ...
3322.222

6710.,704
«000
000
«000
«000
«000
-000

14

000 .

£ 000
+000
000
«000
» 000

2000 .

000
+000

«000

D00
«000

..1,000.
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. % CONDITION =

----HYDRAULILC POMER

HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW

SPECIFIC HEAT RATIOD

PRESSURE RATID

TEMPERATURE
PRESSURE 1IN
PRESSURE OUT

EFFECTIVE AREA

. -FLOW
MX NO,
! ¢OLD SIDE
HAT SIDE
—— . RX NB,
3 CoLD SIDE
HOT SIDE
WX NO,
5 ¢OLD SIDE
HOT SIDE
HX NO,
& Co,D S1PE
HOT SIDE
————..HX ND,
8 coLb SIDE
HOT SIDE
WY WO,
% CoLD SIDE
KOT SIDE

Computer Case 9B

47 DEC 72 Lo 4387ea3 o
SPC . 5,398 AMW 3.37
os/F 28670
°T OUT 14,700

Al «1517 A3 5538

A2 2335 al L6096

jild 63.29 N 63000.

" HYDROGEN FLOW

DMATECH AMBIENT PRESSURE 14,70 PSIa,
5,00 GEAR BOX LOSS 24,00 FIRST STAGE POWER 46,19
- 30,29 LUBE PUMP 4,00 SECOND STAGE 1710
35,29 TOTAL TUWRBINE 63.29
TURBINE INFORMATION
3,475 PRESSURE 87.36 14,99 EFFICIENCY 18T 2842
1.358 TEHPERATURE 1940.9 15629 EFFICIENCY 2MND 2580
S.83 ENTHALPY o0 a0 EFFICIENCY TOTAL »521
. CONTROL VALVES
PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM OXYGFN FLOW
1110.901 646,86 749.9% 749,99
572,49 572481 893.10 477.42
572.20 S72.81 4T7 45 95.b6
16721 11953 00117 00218
1.137 «J04 f.274 1.274
FLOW IN PRESSURE 0OUT IN TEMP ouTt IN H ouT EFF. SCALE
1901 574,97 GT4.B8 55.00 335,89 4545 1051486 ..266" 1.000
« 7863 572.22 5T2e20 1110.01 273.72 T804.3 BR2e5 793 1.000
FLOW IN PRESSURE QUT IN TEMP ouT _IN M. QUT  EFF.. SCALE
1,901 S74.83 ST74.51 415,89 46001 10516 1525.7 466 1.000
1,901 574,03 573,32 602,35 470,65 2033,8 1564.6 L49& 1000
"TFLOW  IN PRESSURE OUT IN  TEMP OUT IN H  OUT  EFF.  SCALE
1.901 S74,45 574,11 460,01 602,35 1525,7 2033.8 LB32 1.000
.. 57000 200000 197.87 631190 598,77 «0 o0 4189 1.000
FLOW IN PRESSURE QUT IN TEMP ouT IN H oy EFFea SCALE
1.901 .573.28 ST2.90 470.45 bdb. b6 1540446 2189,B .766 1.000
26,500 200,00 199,98 700,469 613,66 20 «0 4378 1.000
_FLOW IN PRESSURE oOUT IN TEMP  OUT IN H QUT  EFF. SCALE
LF97 ST72.64 572,59 bub Bs 1530,12 21R9.8 5280,5 L9640 1,000
3.175 1493 18.77 1562.89 1103.13 »0 «0 4502 1.000
FLOY IM PRESSBURE OUT IN TEMP  OUT IN H QUT  EFF. SCALE
1.901 572.14 571.79 T7a,14, 749.99 2635,8 2551,2 051 1.000
1.274 900,00 899,93 300,00 749,99 35,4 160.9 L2949 1.000

749,99
571,74 o
95,33
«01090
e 14901 e o e
FACTOR HEAT TRANS,
1.000. 2085.22 BTU/MIN .
1.000 & PASS COUNT
FACTOR HEAT TRANS, ..
1000 901,086 BTU/MIN
1.000 & PASS PARALL
FACTOR "WEAT TRANS.
14000 965,75 BTU/MIN
1.000.. _ 4 PASS COUNTY
FACTOR HEAT TRANS,
14000 1187.94 BTU/MIN
1,000 4 PASS COUNT
FAGTOR _ . HEAT TRANS, .
1.000 3080.29 BTU/MIN
1,000 2 PASS COUNT
FACTOR "HEAT TRANS,
1.000 ~160.87 BTU/MIN
1,000 1 PASS PARALL ... .



Computer Case 98 (Continued)

. 24
STATION PRESSURE TEMPERATURE RHO ENTHALPY STATION PRESSURE TEMPERATURE "RHQ ENTHALPY
1 +000 . #0090 « 000 +000 4l . 573.2R5 470,647 223 1564,756
2 + 000 $000 2000 2000 u2 5724903 YT C .16% 2189.779
3 000 000 L 000 000 43 572.860 6U6.B6D «189 2189,778
4 . <000 L000 000 .000 uy . 572.860 B46,660 . 169 2189,778
5 900000 300.000 16648 35.434 4s 572817 646,860 189 2189,778
& 899.93% 749,988 34673 160.868 4o 5724639 Bab, 60 165 2189,774
D AU . 893,118  749.984 Z.645 160.893 [/ S . GT2+459% 1530.122 . .. 072 S280,584 . .- .
8 893.104 TU9,958 3.645 160893 48 s12e807 b0b 860 169 2189,777
9 477.447 74%.988 1.948 162.4086 u9 572.5%93 buh,a60 «0N0 000
10 477,420 749.988 14948 162,406 50 572594 1110,009 «098 sBo4,261
1L ¥oevQr 470D 590 163,813 51 §72.52¢ 1110,009 2098 3IBQL,260
12 200.000 7004689 2000 000 52 . BTR.493 1110.009 098 3804,259
e 33 o 199,984 613.656 +000 «000 53 - e 8T24197 LO000 . . . .. <000 000 e
14 199,984 613,656 «000 «000 S4 572.197 770,142 «138 2635,809
15 199,984 513,656 «000 000 5% 572.222 1110,00° «098 iA04,253
Y& ... . 200.000. 631.098 _.e000. 000 56 ©L 8724197 273.716 e 2382 BORWHST
17 200,000 631,098 +000 000 S7 572+144 T74.142 138 2635,808
18 2004000 631.098 2000 «000 58 571.788 Ta49,992 144  2551,1e9
e e 199.B69 .. 596,775 - Lo #0000 . . W000 59 . e BT14737 . T49,.992 . ... .. eLlB4 .. 2551,168.
20 #0008 000 «000 L000 a0 95,331 749,992 024 2541, 044
21 «000 000 000 2000 a1 87.%89 1940,.860 .009 6737,070
Ce @B e 000 - 000 «000 . «Q00 - 62 . 874357 1940.8640 . .. «000 . @000
et «000 +000 «000 «000 &3 20.077 - 1665.000 «000 000
23 «000 000 . 000 000 64 144,993 1567 .86% 000 <000
PV} S 000 ... . 000 . <000 000 65 . 10.932 1562.889 . a000 . L0000 e — —
26 575.000 55.000 3.9684 -45,499 Y] t4aTho 1103.129 £000 000
27 5T4.971 55,000 T.984 =45,500 &7 14,700 110%,129 «000 .00
S T R 574,881 335,898 312 1051.620 LY:S . » 000 000 «000 000
?!f 5740355 335.893 - $312 1051.6?_0 69 «000 .000 000 -Dﬂu
30 570.858 335,693 312 1051.620 70 «000 355,000 <000 000
3 574,835 335,893 312 1051.020 71 Y 11 586,581 «000 «000 B
32 5744515 46p.008 228 1525.706 72 +000 587.75%2 - 000 «000
13 574,433 4bp.008 228 1525.706 T3 000 «000 « 200 000
- .. S7H4.483 4bn.ond 228 1525.706 T4 «00.0 LO0B ... L0000 . . L0000
35 STd.d51 WH0. 008 228 1524%,706 75 «000 «000 000 +000
16 574.111 502352 180 2033.826 Tée 2000 000 000 L0080
X7 ... .. SBla.0l} 602,348 «18n0 20353.812 77 . 2000 L000 . Q00 . « 000
L1:} 570.071 eb2,3u8 »180 2035,81¢& T8 : 2000 +000 2000 L0000
319 574,030 b02.308 180 2053.812 79 . e 000D +000 »000 000

40 ... S973.318 470a647 . «223 1564.756 a0 . 00 000 . «000 1,000 . -
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Computer Case 10

* CONDITION ® DMATCH AMBIENT PRESSURE 14,70 PSIA, : . 07 DEC T2.. L L3elT7eST7
— HYDRAULIC POWER 10,00 GEAR BOX LOSS 24,00 FIRST STAGE POWER 48,94 spc Ll 719, AMW 3,12
HYDRAULIC PUMP 30,57 LUBE PUMP 4,00 SECOND STAGE 19.63 G/F «350

TOTAL GEAR BOX

40.57 TOTAL TURHINE - 6B.57 PT QUT 14,700

TURBINE IMFORMATION

FLOw 3.191 PRESSURE 80,98 10,98 FrFICIENCY 18T «430 Al $1517 A3 . .5538
-~ SPECIFIC HEAT RATIO 1.362 TEMPERATURE 193648 155640 EFFICIENCY 2ND 574 iz «233S - Ah . 6096
PRESSURE RATID 6407 ENTHALPY .0 o0 EFFICIENDY TOTAL «517 HP 64,57 N £3000.
_— ' . ' CONTROL VALVES
: PREHEATER BYPaSS RECUPERATOR RBYPASS NXYGEN TRIM OXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 1335,65 ‘ 632,52 954.72 954,72 954,72
... PRESBURE 1IN 571642 : 572447 893,07 390.80 - ST0a52 o~ o e
PRESSURE DUT . 570.94 572447 390.84 98.9% 98,64
EFFECTIVE AREA L7448 00000 00117 00267 401335
—- - FLU“ - 10357 «000 1-13? 1132 - 2.059 -~ - s e e
HX NO. FLOW IN PRESSURE QUT  IN TEMP  OUT  IN H DUT  EFF, SCALE FACTOR HEAT TRANS,
—s--e 1 COLD SIDE. 2.059 574,97 ST4.86 S5.00  351.02 =85,5 1111.4 231 1.600 1.000 .. 2381,90 BTU/MIN.
' HOT SIDE 2672 571419 5T1417 1335.6%  253.79 859541 T22.8 L8485 . 1,000 1.000 4 PaSS COUNT
HX NO, © FLOW IN PRESSURE OUT IN TEMP  OUT IN H DUT  EFF, SCalLE FACTOR HEAT TRANS,. . —e
3 CoLb siDE 2059 ST4.80 ST4ed2 351,02  460a.11 111146 1526,1 L4466 1.000 1.000 853,82 BTU/MIN
HOT SIDE 2,059 573,86 &73,05 S8U,BT 469,93  1972,6  1562,1 .49? 1.000 1,000 6 PASS PARALL
WX NO, FLOW IN PRESSURE gUT IN TEMP  OUT  IN H oUT  EFF. SCALE FACTOR HEAT TRANS,
S COLD SIDE 2,099 5T4,35 573,96 460,11 585,00 1526,1 1973.0 800 1,000 1.000 920,18 BTU/MIN
HOT SIDE ST.000 200.00 199.814 616418 . SB4,.99 .0 00 L200 1.000 1.000 . 4 PASS COUNT o
HX NO, FLOW IN PRESSURE QUT  IN TEMP  OUT  IN H OUT  EFF, SCALE FACTOR HEAT THANS,
e e e & COLD SIDE 2,059 573.01 GS72.57 469,93 632,52 156241 2139.5 741 1.000 . 1.000 . 1188,80 BTU/MIN. _
HOT SIDE 28,500 200,00 199.98 689,44  H01,74 o0 o0 L400 1,000 1.000 4 PASS COUNT
——._HX NO, . . FLOW IN PRESSUPE OUT  IwN TEMP  OUT  IN H OUT . EFF. . SCALE FACTOR . ___HEAT TRANS. e
8 coLd SIDE 2,059 S74,73 ST1,%8 632,52 1335,71  2139,5  4%95.4 ,L,7él 14000 1.000 5056,39 BTU/MIN
HOT SIOE T.191 14.91 14.75 1555.98 802.79 .0 0 JBL6 1.000 1.000 2 PASS COUNT
T HX w0, FLON  IN PRESSURE OUT IN  TEMP OUT IN H  OUT  EFF, SCALE FACTOR HEAT TRANS, o
9 Co,LP s51%g 24059 5T71.40 5T70.59 982.42 954.72 334046 3264,3 041 1.000 1.000 -198,32 BTU/MIN

HOT SIDE 1,132 990,00 B99,%94 300,00 954 72 35,4 . 210.1 959 1.000 1.000 "1 PASS PARALL
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STATION

OB~ N E N e

P
in U ©

PRESSURE

<000
«000
« 000
«000
900.000
899,935

.. 893,084

893.070
390,836
390,603

98,932
2¢0.000

199.980 ..

159,980
199,980

. 200.000

200.000
200.000

.-199.806

«000
«000
«000
«0Q0
«000
=000
575.000
574.%66

. 8744857

S7u.829
574.82¢9

. 874.800

STd. 420
574.383

TEMPERATURE

. 574,383 .

S7d.346
5734955

- 5734909

573«909
ST3.863

. 5734052

000
000
+ 000
000
300000
954,721

. 954,721 .

F54.721
954,724
954.721
954,721
689,435
601.74}
601,741
001.T41

- blé.182

6le,182
bi16.182

. .3BU.TBb

.uoo
#9000
000
«000
«000
2000
55,000
55,000
351.020
351.020
351.020
351.020
460,109
4bge109
460,109
460,109
584.997
5844874
584,874
SB4.874
469,928

RHO

«000
«300
£000
000
164648
2.893

2871 .

2.871
1265
1e2268
«329
000

«000 .

«000
2000
+000
000
<000

. «000

000
»000
-« 000
«000
»000
«000
3.984
3,964
299
299
1299

«299 ..

«228
228
. 228
228
«18d
184
.isu
184
«223

Computer Case 10 {Continued)

ENTHALPY

«000
000
«000
000
55,434
210,119
. 210.132
210«132
2114051
211.051
211.593
«00C
«000
+000
20090
«GO0
000
«000
«000
«000
+000
«000

« 000
000

. «000
=45,499
45,500
1111.38}
1111384
1111,381
1111.381
1526.,078
1526.078
15264078
15264077
1973.004
1972.,571
1972.571
1972.57¢
15624118

STATION PRESSURE

41
42
u3
ay
45
a6
47
48
a9
59
51
52
53
54
55
Sh
57
58
59
60
61
62
63
ou
65
66
67
&8
69
70
71
72
73
T4
75
74
77
76
79
B9

573.014
5724571
572.522
5T2.522
572472
L71.729

571576

572.472
5724472
5714577
571.472
5714425

S5T0.937 . ..

571171
571194

- 571.171

571.095
570.5%1
e 5TP.51T
9B.637
91,001

F0.977 .

BabH3s
144978

o liewle
1de752
14700
#0000

000

«000
. . -e000
«000

«000

300

«QC0

#0000

S ... 000
«000

L0000

000

TEMPERATURE

469.928
632,519
632.519
632.519
632,519
632.519

6524519
632,519
1335,.646
1335.644
1335,.6u4b
£000
982.425
13355,648

982.425
954,723
. 954,723
954,723
1935h,780
1936,780
1665,001
1555.976

1555,%76 . .

802,788
Bp2.788
000
000
550.000
570,992
5724181
000
000
«000
000
«000
-000
000
- =000

1335.710

253,788 .

RHQ

ENTHALPY

223 .

«172
172
l172
172
172
082
2172
000
082
Ioaa
082

-«000.

112
082

S eldl2

112
«115

-e115

«020
009

- «000

. <000 ..

<000
Q00

+ 000
000

- 000

«000
«000

- «000 .

S 000 ..

«000
Q00

«000
« 000
«000
«000

N

+000

1562.1tB.

2139.51%
2139,514
2139.514
2139,513
2139.49%

. 4595,368

2139.513

« 000
45%5,140
4595,138
4595.137

15

000

3360,650
4595,131
722.823

T 3360.648

Ip6a,323

3264,322.

3253,.441
6722.190

200

« 000
000

L0008

2000
000

000

U0
000

-+ 000
L000
000

—— 000
000
000

e 4000

-000
leon
1,000



Computer Case 10B

- - % CONDITION = . DMATCH AMBIENY PRESSURE 14,70 PS4, ¢7 DEC 72 . 13148106

v -HYDRAULIC POWER 10,00 GEAR BOX LOSS 24,00 FIRST STAGE PQWER 49.06 . SPC . .. 4,947 _ AMW  3.37
HYDRAULIC PUMP 30,57 LUBE PUNP 4.00 SECOND STAGE 19,51 o/F 672
TOTAL GEAR BDX 40,57 TOTAL TURBINE 68,57 PT OUT 14,700
N TURBINE INFORMATION ' S S -
FLOW 1,345 PRESSURE 92,06 15.02 EFFICIENCY 18T T By e1517 A3 .5538
.. "SPECIFIC HEAT RATIO 1.358 TEMPERATURE  1943,3 1554 ,3 EFFICIENCY 2ND .580 AZ «2335 . Ak 6036
PRESSURE RATIO be13 ENTHALPY o0 W0 EFFICIENCY TOTAL 527 WP 68,57 N 63000.
I . CONTROL VALVES -
PREMEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 1125,54 637.15 749,79 TU9.79 749,80
...... . PRESSURE IN 572422 572.60 892433 . 47813 : CBT1a38 e -
PRESSURE QUT 571.84 572.60 478,16 100,82 100,47
EFFECTIVE AREA 15079 .10437 L00123 L00230 L01148
. FLOW : 14155 . 886 1,344 1.344 2,001 - - - . .
WX NO, FLOW IN PRESSURE OUT  IN TEMP  OUT IN M OUT EFF. - SCALE FACTOR HEAT TRANS,
e —— Y cOLD SIDE 2,001 574,97 ST4,87 55,00 349,60. -45,5 .1105.8 ,275 1.000 1+000 .. 2303,3% BTU/MIN . .
HOT SIDE L8046 S71.88 $71.84 1125.54  293.92 385842 BB83.7 JT77 1,000 14000 4 PASS GOUNT
. _. HX NO, FLOW IN PRESSURE OUT 1IN TEMR  QUT  IN H OUT  EFF. SCALE FACTOR ___ HEAT TRANS, N
I coLd SIDE 2.001 ST4eBY 574445 549,60  460.15  1105.8 152642 467 1,000  1.000 841,15 BTU/MIN
HOT SIDE . 2,001 573.92 573,16 586,57 469,94  1978,5 1562.2 492 1,000 14000 6 PASS PARALL
T wx No, FLOM  IN PRESSURE OUT IN  TEMP OUT IN H  QUT EFF.  SCALE FACTOR HEAT TRANS, o
5 {OLD SIDE 2,001 574,38 574,01 460,15 586,65 152b,2 197B.8 807 2000 14000 905,39 BTU/MIN
. HOT SIDE .. 57.000 200.00 199481 616485 586,16 .0 W0 196 1.000. 1.000 .. & PASS COUNT . .
HX NO, FLOM IN PRESSURE QUT  IN TEMP  OUT  IN H QUT  EFF, SCALE FACTOR HEAT TRANS,
— .. _ & CoOLD SIDE 2.001 573412 5724790 469.94  637.15  1562.2  2155.7 749 1,000 14000 _ . 1187,55 BTU/MIN. ..
HOT SIDE 28,500 200,00 199,98 693,27 605,73 .0 W0 392 12000 1.000 4 PASS COUNT
..... HX NO, FLOW IN PRESSURE QUT.  IN TEMP  OQUT  IN H OUT EFF. . SCALE FACTOR _____ MEAT TRANS, I
8 COLD SIDE 1,115 572,39 572,33 637,15 1513,59 2155,7 5222,2 .956 1.000 1.000 3419,30 BTU/MIN
HOT $SIDE 3.345 14495 14477 1554.31 1069.77 0 .0 528 1.000 1,000 2 PASS COUNT
Wi AD, FLO® IN PRESSURE QUT 1IN TEMP  OUT  IN H GUT  EFF. SCALE FACTOR HEAT TRANS. o
9 CLoLD SI1DE 2.001 57178 571,40 773,99 749.89 2635.3 25450.5 .051 1.000 1.000 ~169,65 BTU/MIN

_  HOY S5IpE 1.344 900,00 B99.93 300.00 149.79 35.4 160.8 349 14000 1.000 _ _ 1 PASS PARALL C——



LE-8

STATION FRESSURE TEMPERATURE

I «000

2 000

-3 « 000

- 4 « 000

-5 900000

[} 899,926

e .. 892,343
8 ‘ 892.327

9 478,159

10 .. . 47BJi26

i1 100.822

12 200e000
3y 159,83
14 199,981

15 199,981

S - ——--1 ] Y 1 T
17 2004000

18 2004000

N 1 ORI, S199.807

20 000

21 «000

S 28 i «000
23 T« 000

24 000

B «000 ...

2é S75000

27 S74.968
2B . .. .. BTU,BH5
29 574,839

3p . S74.839
.31 ... B5y4.812
32 STheds3

33 574418
e B4 . STd,418
35 574.382

36 574.012
3T L. L 573969
38 573.%69

39 : S73.925
Y 1 573,157 .

«000
«000
2000
«000
300,000
749,791

749,791 ...

749,791
T4G.79Y

. T49.791.

749,791
693,269

.. 605.734

605,734
605.734
b16.84%
616,849
616,849
-586,4159
«000
«000
000
«000
000

... «000
55.000
ES.000
349,603
349,603
349,603
349,603
46044154
460+154
460,154
460.154
586,448

. 5Bb.574
SB6.574
586.574
469.94]1

RHO

«000
+ 000
2000
2000
15.648
3,674

.-3.643

3.643
12951
1,9%1
411
+ 000

w000 ..

000
«000
000
Inoo
+000

000 ...

#0090
+000
~«0D0
000
000
... «000
3,984
T.984
«300
+300
«300
+ 300
228
«228
«228
+ 228
184
=184
«1B8
-18"
. «223

Computer Case 10B {Continued)

ENTHALPY

«Q00
000
000
000
35.434
1604822

160.850
162.358
162,358
163,750
«000

... «000Q
000
«000
«000
« 000
«000
000
000
«000
«000
«000
£000
+000
=d5,499
=45.500
1105.813%
1105.813
1105.813
1105,.813%
1526.247
1526.246
1526,246
1526.246
1978.792
1918.532
1978,532
1978.531
1562.169

160,849

STATION

41
LI
4%
44
45
46

PRESSURE

ar. .

48
ug
50
51
52
53
54
55
56
57
58

- 59

60
61
62
&3
b4
&5
b6
&7
68
&9
70
71
7e
73
T4
75
76
77
78
79
Buy

573.121
5T72+7C2
572+65%
5724655
572607
572.388

572¢333

572598
572+333
572334
$72.250
572222
571.841
571.841
571.878

571841

578783
571.395

-571.339

100,472
92.080

. 92.056

20.812
15.017

14.950.

{47714
14700

+000

«000
=000
« 000
w000
«000
« 000
Q00
000
«000
000
£000
« 000

TEMPERATURE

469.941
837,150
837.150
637150
6374150
6374150
.1313.58¢
637.150

637,150

1125.539
31125.539
1125.539

+000
T73.991
1125.539
293.923
TI3.991
T4, 796

TU,796

749,796
1943,2714

19243.,271 -~

1665.000
1554,.314
- 1554,314
169,767
1069,767

000
550.000
571,695
572.884

000

RHO

223
«171
171
#1171
«171
171

. <073

«171
«000

. <097

097
« 097
«000
«138
«097

- +355
«138.

144

- wldd

L026

Iouq

000

«000
000

o000

«000 . .. ..

#000... ..

2000
000

LO00 .

«000
000
«000

«000
200
«000
«000
«000
20069
«0060
=000

000

«000
2000
»000
000
+000Q
=000

ENTHALPY

1562,169
2155.748
2155,747

2155.747

2195,746
2155,742

. 5222.243
2155.746
000
3858,251
3558,249
1858.248

23

000 ..

2635.273
3858,240

a3, 7186 .

2635,271
2550,475
2550.474
2540470
6745.254

o000 ...

«000
000
«000
000
000

L000 - ..

.000
000
000
000
000

- -n Q00

« 000
000
.«000
000
« 000
1,000



gt-d

. — - % _CONDITION *

o HYDRAULIC PDWER
HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW

.~ SPECIFIC HEAT RaTIO

PRESSURE RATIO

TEMPERATURE
~—— . PRESSURE IN

PRESSURE QUT

EFFECTIVE ARE

— e _FLOW e
HX NO,
~. .} coLd SIDE..
HOT SIDE
. WX NO, )
3 oD SIPE
HOT SIDE
" Hx NO,
S ¢cOLD 3IDE
—_— HOT 8IDE
KX NO,
ceeeee . . & COLD SIDE
HOT SIDE
L...HX NO,
8 coLdh SITE
HOT SIDE
WX NB,
9 CoLd SITE

o HOT. SIDE

Computer Case 11

BMATCH _AMBIENT PRESSURE 14,70 FSIA.
90400 . GEAR BOX LDOSS 24,00 FIRST STAGE POWER 88,78
35,14 LUBE PUHP 4,00 SECOND STAGE 6tl,36
125,14 ToTal TURBINE £53.14
TUKBINE INFORMATION
5,783 PRESSURE 161.21 15.45 EFFICIENCY 1ST 440
1,359 TEMPERATURE 19503 1458,2 EFFICIENCY 2ND 2549
10,43 . ENTHALPY 0 T W0 FFFICIENCY TOTAL 547
: CONTROL VALVES
PREHFATER BYPASS  RECUPERATOR BYPASS OXYGEN TRIM DXYGEN FLOW
1243.94 563,97 821.18 821.18
564.96 567,78 876.44 4i4,.02
542.74 567.78 Quua.12 176.77
10625 .00000 L,00219 200432
t.B41. «000 2.245 2.245
FLOW  IN PRESSURE OUT IN TEMP OUT IN H  OUT  EFF, SCALE
34538 ST74.90 ST4.56 55.00 3B89.46 85,5 1260.8 L281 1.000
1:697 563435 563.12 1243.94 416.90  U4RT1e8 1365.,1 696 1.000
FLOW IN PRESSURE QUT IN TEMP  OUT IN H OUT  EFF.
3.538 574.38 573426 389,46  460.01 126048 1525,7 .&58 14000
3,538 ST1,71 569,46 543,52 470,29 1827,6 1563.4 L475 1.000
FLOW IN PRESSURE QUT IN TENP  OUT IN H DUT  EFF. SCALE
3,538 573,03 S71,97 450,01 543,52 1525,.7 1B27.6 607 1,000
57.000 200400 19%.63 597.61 560475 «0 0 <268 . 1.000
FLOW IN PRESSURE 0OUT 1IN TEMP  OUT TN H oUT  EFF. SCALE
. 34538 549.34 568.05 470629  563.97 15634 1899,2 ,S46 1.000
28,500 200,00 199,90 641 .71 550,63 a0 «0 o531 1,000
FLOW . IN PRESSURE OQUT IN TEMP  DUT IN H. . OUT EFF.
3,538 565,75 545,34 563,97 1243,94 1899 ,2 4271.8  .760 1000
5.783  15.27 tu.85 1458,22 767.02 o0 «0 773 1.000
FLOW IN PRESSURE oUT 1IN TEMP  OUT IN H OUT  EFF. SCALE
F.538 562,91 561.84 BOT.20  821.22 2890.3 2800.0 047 1,000
2.245 900,00 899,81 Jpn.00 821,18 35,4 . 17749 952 14000

SCALE FaCTOR

SCALE FACTOR

Q7 DEC 72 .. .. _ . y3wdBrdo____
SPE . ... 2JTT3.. AMW  3.30
D/F »635
PT OUT 14,700

Al 1517 A3 .5538

A2 L2335 ... Al .6096

HP 153414 N 63000.

HYDROGEN FLOW
821.22

— .. DSbhfi.bd — e
176.14
«021060

. BeS538 . o —— . -
FACTOR

le000 .-
1000

HEAT TRANS,
0621.27 BTU/MIN - . .
4 PASS COUNT

HEAT TRANS,... -
937,02 BTU/MIN

1,000
1,000 & PAS5 PARALL

FACTOR HEAT TRANS, T
1.000 1068,13 BTU/MIN
1,000 . 4 PASS GOUNT

FACTOR HEAT TRANS,
14000 1187,94 BTU/MIN
1.000

4 PASE COUNT

.. _HEAT TRANS.

1.000 8393,50 BTU/MIN
1.000 2 PASS COUNT

FACTOR THEAT TRANS, o
1.000 «319,68 BTU/MIN
14000 1 PASS PARALL .._.__



6t-9

'STATION PRESSURE TEMPERATURE

Y Ry Y Ry

15
U ¥ . Q.
17
18
19
20
21
Y- - S
T a3 :
24

@8

26
27
28
29
39
SR T
32
33
34
35

000
«000
«000
000
900+000
8499.808
876H.496

- BT6.,445

4444123
444.023
174,769
200.000

199,902

199,902
199.902
2004000
200.000
2004000
19%.630
000
+000
-« 000
«000
000

S75.000
574,899
STUe562
5744469
574.469
5744375
573.256
5734145

- «000.

573.145 ..

573.035
STt.971
571,841
ST1s841
ST1.711

. 56%.458

«000

«000

2000

« 000
30Q.000
821,117
8214177
8214477
8214177
821.177
B21.177
64373
550,633
5504633
550.633

-597.614

597.614
597.614
560,750
2000
000
«000
000
«000

«000 .. .

55.000
554000
389,462
389,462
389.462

.389.462

460,009
460+009

460.009 ..

460,009
543.523

543,518 .. .

543,518
543,518
470.294

RHO

L]
2000
000
«000
000
16,648
3.265
3.16¢
3.1814
1.620
1.619
+ B4
=+ 000
000
+«D00
«000

«000.

«N00
«000
000
«000
«000
«000
+000
«000
_.+0Q0
3,984
3,984

269
-3 .1
s 269
w228
«228
228
.228
«193
«193
n193
+193
«222

Computer Case 11 (Continued)

ENTHALPY

«000
000
+000
«000
35.434
177.864
177.927
177927
179.080
1794081
179,872
ioou
«000
«000
«000
+000
«000
«000
000
<000
000
«000
000

+ 000
RS L 1]
45,499
~45.501
1260.62)
1260.821
1260,.821
. 1280.820
1525.6%4
15854693
152%.693
1525,6914
1827,627
1827.607
1827.607
1827.605
1563.410

STATION PRESSURE YEMPERATURE

41
42
43
4y
'
s
47
48
ue
50
51
52
53
5q
55
S6
57
58
59
60
61
62
63
64
65
66
87
68
9
70
71
T2
73

T4 . ..

75
Té
T
78
79
80

569.344
568.045
567911
5674911
567776
565.756
565.340
567176
567776

565340

565,045
560 .965
S562.751
5634147
563.345
563,117
562915
561 .843
561.645
1T76+141
161.259

161.214

344939
154451
15.266
14.855
14.700
000
«000
'000
«000
+000
+000
#0000
«000
«000
+000
000
«000
<000

4704294
S63.969
563.969
563,969
563,969
563,969
1243.939
563.969
563.969
1243,937
1243,.937
1243,937
+000
B47,200
1243.937
416.902
8u7.200
B2l.215
821.215
821.215

1950.252 -

195n,252
16865,.,000
1458,214
1458.2146
T67,023
TeT.023
«000
«N00
540,000
551,536
552,748
+ 000
2000
000
000
«000
000
«000
+000

RHO

222
«187
«187
«187
«187
« 187
«085
«187
«000
«(QB85
«085
085

900 ..

«12%
+085
!au7
«125
127
127
o041
016
+000
000
+000
«000
«900
«000

L000. . ..

Q0o
«000
«Qa0
- 000
000
«000
« 000
. 000
<000
«000
«000
=000

ENTHALPY

1563,408

1899,211
18499.209

24

1899.209 ... ..

18499.,206
1899,1714

4271,811

189%,206

«000
4271,803
4271.796
4271.794

2890,323
4271,759
- 1365,053

2890,319

2799,954

000

— 2T99,950- - .-

2791.309
6773,313
. 2000
000
000
«000
<000
000
+000
=000
000
+000
£ 000
000

e 200

+ 000
000
000
000
+ 000
1,000



0h-9

% CONDITION *

" HYDRAULIC POWER

HYDRAULIC PUMP

- --- TOTAL GEAR BOX

- FlLOW

SPECIFIC HEAT RATIO
PRESSURE RATIC

- TEMPERATURE
PRESSURE IN
PRESSURE DUT

EFFECTIVE AREA
FLO®

SU—} 3 1+

1 COLD SIDE
HOT SIDE
WX NO,
3 CoLD SIDE
.. . HOT BIDE ..
HX NO,
.5 . £OLD SIDE.
HOT SIDE
WX ND, o
& CoLD sIDE
HOT SIDE
HX ND, ’
a ¢OLD SIDE
L HOT SIOE
Hx No.

9 CoLD SIDE
HOT SIDE

DMATCH

90.00
35.14
125,14

S5.875
1,357

10.45

FREHEATER BYPASS

AMBIENT PRESSURE

GEAR BOX LOSS
LURE PUMP

PRESSURE
TEMPERATURE
ENTHALPY

Computer

14,70 P

2

SIA.

4,00
4.00

Case 118

FIRST STAGE POWER
SECOND STAGE
TOTAL TURBINE

TURBINE INFORMATION

161,83
1952,4

0

RECUPERATOR BYPASS

15,49
t456,8
lo

EFFICIENCY 387
EFFICIENCY @2ND
EFFICIENCY TOT

CONTRDL VALYES

OXYGLEN TRIM

86,31
64,33
153,14

» 845
554

AL + 551

OXYGEN FLOW

117¢,21
566,08
563,93
L09190 .
1,631
. FLOW
3,503 574,90 574,57
1eB71 564420 %63.93
FLOW
T.50% 574439
3,503 571,77
FLOW
. 3,503
57.000 200.00
FLOW . IN PRESSURE QUT
3.503 549.45
28,500 200,00
FLOW N PRESSURE oUT
2,766 566,68
5.B75 15,30
FLOW
3.503 563.75
2,373 900,00

IN PRESSURE QUT

IN PRESSURE OUT
573,29
569.56

IN PRESSURE OUT
573,07 S72,03
199463

568,18
199,91

566,42

IN PRESSURE DUT
542+79
899,80

67 DEC 72 13168159
spe 2.817 AWd 3.38
o/F 677
PT OUT 14.700 .

Ay - «1517 -- A3 .G538

AR «2335 Ab L B096

HP 153414

N 63000.

HYDROGEN FLOW

S64,89 749,95 749,95 750400 -
567,91 875,96 474,71 562,62
567,91 474.80 177,36 176,74
« 034590 00221 00458 L .. - 02041 - -
.736 2.373 2.373 3,503
N TEMP  OUT  IN H OUT  EFF. SCALE FACTOR HEAT TRANS, ...
1170421  429.37  4013.4 1411,9 L6648 1,000 14000 & PASS COUNT
IN TEMP. OUT N W OUT  EFF. SCALE FACTOR " HEAT TRANS,
388,92 460,00 1258.7  1525.7 .458 14000 14000 934,93 BTU/MIN
544,04  470.26  1829,4 . 1563.3 L4786 1,000 1.000 & PASS PARALL
IN TEMP  OUT 1IN H  OUT  EFF. SCALE FACTOR HEAT TRANS,
460,00 544,05 1525,7 . 1829,5 .61 11000 14000 1064,07 BTU/MIN
597.64 56092 .0 W0 P67 1.000  1.000 4 PASS COUNT
IN TEMP  OUT . IN H OUT EFF.._ SCALE FACTOR _.__HEAT TRANS, o
470.26  564.89  156%e3 190248 851 1.000  1.000 1187.97 RTU/MIN
642,12 551,10 L0 o0 530 1,000 1000 4 PASS COUNT
IN TEMP  OUT IN M . DUT  EFF.  SCALE FACTOR " HEAT TRANS.
554,89 {331.3t  1902,4 4579.7 ,LAS9 1.000  1.000 S T406,42 BTUZMIN
1456.79  657.44 .0 W0 672 1.000  1.000 2 PASS COUNT
IN TEMP  OQUT  IN W OUT  EFF. SCALE FACTOR HEAT TRANS,
778,81 750.00 2636.6 255140 4051 1.000  1.000 “299,70 BTU/MIN
300.00 749,95 35,4 160.9 948 1.000  1.000 1 PASS PARALL
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o um®~o

STATION PRESSURE

B e

b be e peone
O®E T E -

Nrait® DD~ O U e

N
-

GRS R TITY
oW E Wi

[FRERERE R PR TN
A Y =S O D~

e
viE

«000
000
«000
«000
F00.000
899.801
876,011
B75+961
4744802
474.708
1774360
2004000

199,905

199,905
199,905

. 2004000

200.000
200.000

. 199,634 ..

«000
+000
+000
000
«000

« 000 ...

575000
57449901

- 87T4.571

ST4d.480
ET4.4890

5744388 ...

573.290
573.182

.573.182

573.073
572.030

. S71.902

571.902
571774
569.563

TEMPERATURE

«000
<000
«000
«000
3004000
749.%47
749,947
T749.%47
749,947
Tid9.947
T49,947
G2, 116

. 5514103 .

551,103
551.103
597637
597.637
597.637
560920

«000

000

«009 .

«000

#2000
. «000
55.000
S55.000
388,923
388,923
388.923

4404002
460.002

. 460.002 .

460,002
544.046
Sd4.040
544,040
S44,040
470.255

388,923 .

RHD

000
«000
000
<000
1hebUB
34673
3.576
3575
1.937
1.937
723
4000
000
«000
«000
«000
w000
000
« 000
«000
000
«000
«000
«000
. «000
. 3.984
T.984
270
270
«270
o269
«228
«228
228
228

193

193
#193
193

222 .

Computer Case 11B (Continued)

ENTHALPY

«000
«000
+000
L0004
358.434
160.859
160.%46
160.%946
162405
162,406
163,510
«000
-000
«000
000
2000
«000
000

«000 .

«000
000
«000
«000
20090
Ll
45,499
=454501

- 1258,.745
1258.744
1258.744
1258.743
1525.6479
1525.668

1525.668 .

C 15254640
1829,462
1829.44¢
1829.440
1829,438
1563.,271

STATION

a3
42
43
a4y
45
46
a7
a4
L9
50
51
52
53
54
55
56
57
58
59
60
61
&2
63
L
65
66
67
68
69
T
71
T2
73
T4
75
16
77
78
79
Bg

PRESSURE

S6%9.451
5684183
568051
568051
5&67+919
L6bebR3
Seba.416
Sh7=913
Chbadlb
Shbhedlb
546,104
5664085
563.93¢2
S6%.933
5644203
563%.933
5634751
5624793
SA2.618
1764736
161873
161.632
35.127
154487
15.301
14874
14,700
+000
2000
000
«G00
«000
«000
«000
2000
«000
«000
«000
000
000

TEMPERATURE

470,255
564,890
564,890
564,890
564,820
568,8%0
1331, 311
564,890
Sed,.890
1170.213
1170,213
{170,213

000
Tra.813
1170.213
429,365
774,013
T50.001
T50.001
750,001
1952,.439
1952.439
1665,000
1456,751
1456,791
857,444
857,444

000

000
5504000
551.560
552.772

000

+000

«000

«000

»000

«000

000

«000

REO

222
«187
«187
«187
187
«1B7
2081
.157
000
091
+091
091
000
«136
«091
2040
136
142
142
«045
«016

«000 .. .

«000
«000

~«000

«000
+000
000
2000
« 000
«000
«000
«000

- =000

« 000
«000
«000
000
000
000

ENTHALPY

1563,270
1902.440
1902.438
1902.414
1902.435
1902.412
4579,741
1902.435

£000
4g13,431
4013, ded
4013,.423

L0000

2636,581
4013,378

1431.861 ...

2636,577
2551.01%

2551,008 . -

2542.817
5T781,401

+000
+ 000

«000.

53

$000.. .0

s 000
000

QU0

000
000
D00
000
«000
~«000
000
»000

£000 . ..

000
000
1,000
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Computer Case 12

_ % CONDITION %  DMATCH AMBIENT PRESSURE 14,70 PSIA, : . 07 DEC 72. . .. 1334913f .. _
. —- 'HYDRAULIC POWER 180,00  GEAR BOX LOSS 24,00 FIRST STAGE POWER 134,17 SPC . 2.380. AMW 3.38 _
HYDRAULIC PUMP 40,29 LUBE PUMP 4,00 SECOND STAGE 114,12 0/F 676
TOTAL GEAR BOX 220,29 TOTAL TURBINE 248.28 PT OUT 14,700
TURAINE INFORMATION ' ) '-MA ’ 7‘-"5_”__“
FLOW 8,736 PRESSURE 241.00 16.21 FFFICIENCY 18T Luu? Ay $1517 Aﬁ -253
- SPECIFYIC HEAT RATID 1.357 TEMPERATURE 195647 141649 EFFICIENCY 2ND .507 A2 .2335 A 096
PRESSURE RATIO 14,86 ENTHALPY .0 .0 FFFICIENCY TOTAL .543 MP  pUB,2PR 3000.
e - CONTROL VALVES
PREHEATER BYPASS  RECUPERATOR BYPASR NXYGEN TRIM DXYGEN FLOW HYDRUGEN FLOW
TEMPERATURE 1197.87 553,46 756439 756,19 756,58
... PRESSURE. IN 553 .53 559,39 845,03 450412 543.76
PRESSURE OUT 506,28 559,39 460,33 264,25 263431
EFFECTIVE AREA 06069 +00000 00343 006831 L 03155
—- - FLON , 1.931 000 3.524 3,524 5,212
WX NO, FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H OUT  EFF. SCALE FACTOR HEAT TRANS,
...~ 1 (OLD SIDE 5.212 57478 574400 55.00 . A07.58 w45,5  1329,9 308 1,000 34000 ... T168.47 BTU/MIN .
~ HOT SIDE 3.288 547.31 S06.40 1197,87  S3b.02  4109.1  1800.6 579 1000 1.000 4 Pa3s COUNT
— WX NO, ___FLOW . IN PRESSURE OUT IN TEMP  OUT  IN H QUT  EFF, SCALE FACTOR. _ _. HEAT TRANS, - .. ——
s coLb SIDE S.212 573462 57123 407.58 459,94  1329.9 1525.4 L0449 1.000 14000 1019.10 BTU/MIN
HOT SIDE 5,212 568,00 563,30 S24,31 470,41  1759,1  1563.7 462 1,000 1.000 & PASS PARALL
Tk w0, T BLON  IN PRESSURE OUT  IN  TEMP  OUT  IN K OUT "EFF.  SCALE FACTOR  HEAT TRANS, o
S CcOLD SIDE 5,212 570,75 568,56 459,94 524,28  1525,4 1759.0 471 1.000 1.000 1217.20 BTU/MIN
el _ HOT SIDE __ 57.000 200.00 199.57 596.47 554432 0 W0 4309 .. 1,000  1.000..... & PASS COUNT . ____
HX NO, FLOW IN PRESSURE OUT 1IN JEMP  OUT  IN H DuUT  EFF. SCALE FACTOR HEAT TRANS,
6 COLD SIDE... . Se212 .%563.09 .559.96 470.4)  533.46 156347 . 1791.7 413 14000 1000 1388410 BTU/MIN
HOT SIDE 23,500 200,00 199,82 622,99 530,90 .0 W0 JB04 1.000 1,000 4 PASS COUNT
o _HX.NO,'..  .__ FLOW  .IN PRESSURE QUT . 1IN TEMP  DUT  IN W our EFF, SCALE FACTOR ._ . WEAT TRANS, = .
8 COLD SIDE 5,212 555,13 554,25 533,46 1197,86 1791.6 4109.3 .752 1.000 14000 12079.45 BTU/MIN
HOT 81DE B.736 15.8% 15404 1816.87  757.94 o0 T T 1.000 1.000 2 PASS COUNT
"M MO, " pLOW  IN PRESSURE OUT IN  TEMP OUT IN  H  DUT_ EFF.  SCALE FACTUR " HEAT TRANS, T
9 CoLD SIDE 5,212 545,98 584417 781.24  TS6.58 266041 &573.7 051 1,000 1,000 ~450,56 BTU/MIN

HOT SIDE 3,524 900,00 899,59 300,00 756,39 35,4 . i62.4 948 1.000 1.000 1 PASS PARALL
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" 8TATION

A0 -

i1
12
R 3. S
14
i

16

17
18

e 19

20
2l

PRESSURE TEMPERATURE

- B

23
24

e85

26
27

e @B

29
30

— 30

32 .
33

B e

15
e
e 3T
- 38
39

. d0 .

«000
«000
000
« 000

900,000

899,586

. BAZelldbd .

843,028
460,335

4604119 ..

264,251
2004000
199,816
199,81é
199.816

. 200.000

200.000
200,000

199,569 ...

«000
2000
- =000
«000
»000

.«000 .

575.000

ST&.T80.
574045 .

573,832
573.832
573.519
5714234
570.993
570.993
570752
5684555

. 5684279

568.279
Sa8.004
563.342

«000
«000
« 000

000 -

300,000
756,392
756,392
756392
756.392
7560392
756.392
622.992
530.8%6
530,896
53¢.8%6

596,467

L96,467
5964467

554,319 . . -

Q00
000

«000 .

000
«000

- .a000 ..
S5.000

55.000

407.575 -

407.572
407,575
4074575
459.941
459.941

459,941

459,941
S524.276

5244314

524,314
S24.314
470.u07

RHO

=000
« 000
$000
«000
164648
1.627

. 3400

3,399
1.856
1+855
14065
«000
« 000
000
«000
«000
«000
« 000
«000
«000
»000
- «000
«000
«000

+ 000,

‘5.984
3984

257 .

257
« 257
« 257
227
o227
227
227
»199
+199
199
«199
+ 219

Computer Case 12 {Continued)

ENTHALPY

000

+ 000

$ 000
«0N0
35.434
1624391
162.587
162.588
163.941
1635.94}
lo4,666
« 000
000
000
«000
«000
000
=000
-000
000
000
- w000
»000
=000

- «000
45,499
1329.893
1329.821
1329.891
1329,889
1525.421
1525.418
1525,418
1525.445
1798.955
1759.088
1759.088
1799.083
1583.744

STATION PRESSURE TEMPERATURE

41
42
43
44
a5
a6
47
48
49
20
51
52
53
54
55
56
57
58
59
&0
61
62
&3
64
65
66
L)
68
69
70
71
Te
73
74
75
76
77
78
79
80

563.092
559,961
559.677
559.677
§59.393
555.128

554250 ...
559.,39%

559,393
5544249
553.613
553,526

546.284

S46.404
547,306
Sdh.404
545,985

544,167

SU3.763
263.314
241.058

240.997.

51676
16214

. 15.832.

154036
144700
«000
$000
«000

000

. 000
.000
« 000
+000
+000
000
«000
«000
2000

470.407
S33. 004
533,464
S33.464

533,864

533,464

1197.8e4_ .

533.464
533,464
1197.874
1197.874
1197.874
000
781.237
1197,874
536.019
781.237
756,576
756,576
756,576
1956,74d1
1956.741
1665,002
1416,868

1436.868 .

7579464
T57.944
000
000
550.000
$50.332
551.546
000

D00 .

000
000

000 .

w000
000
. «000

RHQ

o219
«193

192

192
«191
«0886
-192
000

086

«086
086

~«000

L. e1B87

w000

131
.055

+130
o136

2136 ..

LT
023

«000

»000
000

«000
«000
«000
«009
000

000 -

000
2000
«000
000
» 000
000
«000
000

<000

ENTHALPY

(1563.741
1791,698
1791,693

1791.693 ... .

1791.648
1791,618

4109.26% ..

1791,.688
«000
L4109,307
4109,29%
- 8109,289
«000
2660,108
4109.139
18G0.614
2660,09%
2573,651

2567.660
67499,398

+000
060

«000
+000

L000 ...

£000
000

000
000

CL 000

000
000
000
2000
000
1.000_. .

25734642 -

000

w000 e

33

et $ 000 em
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% CONDITION ¥

HYDRAULIC POWER
HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW

UMATCH

270
45
315

i

-— SPECIFIC MEAT RATIO

PRESSURE RATIOD

: TEMPERATURE

~-.. PRESSURE IM
PRESSURE oOUT
EFFECTIVE AREA

- — FLON
MX N,
C .- 1 COLD SIDE
HeT SIDE
o HX NO, :
3 coLb 53DE
HOT SIDE
T No.
5 COLD SIDE
emeo. . ROT.SIDE
HX NO,
e ... & COLD SIDE .
HOT SIDE
e ME NDy ;
8 ‘coLd SIDE
HOT SIDE
TR KO,
% CoLb SIDE
HOT SIDE

PREME
1

FLOW
6,868
S5.385

FLOW
6.868
6,868

FLOW
6,868

= ST.000

FLOW
b.868
28,500

. FLOM

6,868
11.691

FLOW
64868

4,823

Computer

Case lj

79.89
63,54
43.43

1452
U84
538

GEN FLOW
T1b6,40
47750
351,07
00895
4,823

SCaALE
1.000

14000

SCALE
1.000
1,000

SCALE
1.000

14000,

SCaLE

1.000

SCALE
1.000

1.000

SCALE
1.000

AMBIENT PRESSURE 14,70 PSIA,

.00 GEAR BOX LOSS 24.00 FIRST STAGE POWER 1

W43 LUBE FUMP 4,00 SECOMD STAGE 1

k] TOTAL TURBINE 3

TURBINE INFORMATION ) '

1.591 PRESSURE 320.49 17,17 EFFICIENCY 18T

1.356 TEMPERATURE  1961,3 1395,7 EFFICIENCY 2ND

18,67 ENTHALPY oD oD EFFICIENCY TOTAL

: ) . CONTROL VALVES

ATER BYPASS RECUPERATAR BYPASS OXYGEN TRIM oxy

169.70 517483 716,40

519,58 549,54 791.99

520427 549,54 477.86

L, 02857 200000 .00492
1,483 «000 4,823
IN PRESBURE oUT  IN TEMP OUT  IN H oUT  EFF.
574,62 573,34 55,00 419,01 =45,5 1373.1 327
522,79 520429 1169.70 622,28 0010.6 2102.7 491
IN PRESSURE oUT IN TEMP oyt IN H oUT  EFF.
572.58 568,49 419,01 460.00 1373.1 1525,6 440
563,02 55%,14 512,08 470,11 1715.0  i562.5 ,451
IN PRESSURE OUT N TEMP  OUT  IN H QUT  EFF, -
567,65 563,97 460,00 512,07  1525,6  1T15.0 342
200400 199.54 596.20 551405 W0- .. w0 331
IN PRESSURE OUT  IN TEMP  QUT 1IN K ' OUT  EFF.
5S4,70 S50.52 470411  S17.B83 1562.5 1735.5 329
200,00 199.76 615,31 522,61 .0 D 4638
IN PRESSURE OUT  IN TEMP  OUT  _IN H oUT _ EFF,
S42,22 S40,73 517,83 1169,70 1735.4 4011.,0 (743

1654  15.28 1395,67  758.88 o .0 L.725

"IN PRESSURE OUT IN  TEMP OUT IN H _ OUT  EFF,
19,57 517.19 T40.49  Tlb.84 2516.8 2433, L0854
900,00 899,27 300,00 7le.4D 3g,4 152.9 945

1,000

07 DEC 72 13150124
spe _2.224  AMW  3.43
0/F .702
°T OUT 14,700

AL © 41517 A3 .5538

A2 .2335 . Ah 6096

HP 343,43 N 63000.

HYDROGEN FLOW
716,84
516441 .
349,84
L0ul76
6,868 .. o .
FACTOR HEAT TRANS,

1.000 9743,73 BTU/MIN

1,000 4 PASS COUNT
FACYOR HEAT TRANS, .. ..

14000 1067.30 BTU/MIN

1.000 & PASS PARALL
FACTOR " HEAT TRANS,

1.000 1301,24 BIU/MIN
1.000 4 PASS COUNT _
FACTOR HEAT THANS,

1,000 .. .. 1187,99 BTU/MIN

1,000 4 PASS COUNT
FACTOR  _ HEAT TRANS. . _

1.000 15630.38 BTU/MIN

1.000 2 PASS COUNT
FACTOR  HEAT TRANS, -

1,000 ~569,47 BTU/MIN

1.000 1 PASS PARALL
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8TATION PRESSURE

s
i

' .
CE~N T UL W

10
1
12

IS T SO

14
15

SR Y
17 ‘
18

B L
20
21

‘‘‘‘‘ 28

23
24

RS .

2é
27

28

29
-30

N 5 S

kT
33

34

k1
36

e QL

«000
«000

«000 -

« 000
200,000
899.275

. 792.204

791.988
47T.848
47T« 494
351,067
200.000

199,760 - -
C 199,760

199,760

200000

200,000
230,000
199,536
000
«000
=000
«00N
2000

000 -

575.000
STd.618
S73,338
572958
5724958
572578
5684486
568,066
5684066
5674645
563,965

-563,495

563.495
563.024
S55.142

TEMPERATURE

«000
=000
«000
2000
300.000
Tle.404
Ti6.404
Ti1be404
716404
Tlb4404
Tl6.404
615,314
5224613
522.613
S522.613
596,202
594,202
596,202
551,054
000
«000

000 .

000
000

55.000
55000

. B19.007
419.007
419.007

L 419007 -

459,995
4594995

459,995

459.995
512,074
5t2.077
5124077
5124077
4TQ.108

« 000 ..

RHO
2000
« 000
2000
000
16.648
3.%04
3,437
3438
2068

Computer Case 13 (Continued)

ENTHALPY

2.066

1,517
000
«000
«000
«000
«000
000
«000
« 000
«000
« 000

«000 -

« 000
00
«000
3.984
3.984

+230

=250
«250

Le250

226
«226
226
226
202
+202
0202
+202
. s2l86

« 000
2000
#8000
000
35,434
152.894
153.337
153.338
1544659
1544660
155.21¢0
000
000
»000

+ 000
000

« 060
Q00
000
000
«000
«000
«000
«000

- <000
~45.499
~45,505
1373.113
1373.109
1373.109
1373.105
1525585
15¢5.580
152%.599
15254574
1115,026
1715031
171%.031
1715.023
15624533

S$TATION PRESSURE TEMPERATURE

41
a2
43
&y
4s
46
47
a8
4%
50
51
52
53
54
55

56

57
S8
59
60
b1
62
63
hi

65 . . ..

bb
67
68
69
70
71
72
73
T4
75
76
77
78
79
80

554.702
§504517
5504030
550030
5d9.583
542.223
5404729
S49.543
5494543
540,729
539.6335
539,584

5204271 ...

520,286
522.790

52042886

5194573
517.102

Si6.412
‘349,844

320.574

3204492

bB.164
17170
164543
15.284
14.70¢
#000¢
«000
.000
«000
«000
000
=000
000
=000
» 000
«000

<000 .

HT0. 106
517.826
S17.8264
517.326
S17.8268
S517.824
1169700
517.828
S17.826
1169.700
1169,700
1169,700

2000
Td0.889
1169,700
622,276
T40.089
T16.837
T16.837
716,837
19614263
1961.263
1665.,000
1395,.674

. 1395,674

758,875
758,875
+000
000
550,000

. 3504055

551.270

000

000
£ 000
« 000
«000
«000
«000
«000

RHD

2216
195
+195
195
»195

192

+ 087
#195
«000
«087

«087

0B7

- «000 ...

=133
ﬂoaq
159
133
138

137

-09“
«031
«000
£000
000

~«000Q

=000
000

2000

w00, L.

000
«00¢
000
« 000
000

«000
«000

<000

000
«000
«000

ENTHALPY

1562,.525
1735,4488
1735,.,481
1735.481
1735.473
1735.357

12

4oii,028

1735,473
000

. 4011.030
4011,.003
4011.002

2516,785
4010,599
21024650
£516.770
2433.859

2430,450
6B1T. 665
000
«000
. 000

.« 000.

«000
000

2433,845 .-

2000

2000 e -

Q00
<000

£000 ...

«000
«000

.ooo
000
wee -2 000
000
000

1,000 .— . ..

000 .
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Computer Case 14

__% CONDITION *  DMATCH AMBIENT PRESSURE 14,70 PSIA, ‘ 07 DEC 72 12184¢38
_ HYDRAULIC POWER 350,00 GEAR BOX LOSS 24,00 FIRST STAGE POWER  220.75 sPC 2.187 AMY 3,46
HYDRAULIC PUMP 50.00 LUBE PUMP 4,00 SECOND STAGE 207,25 T Q/F T .719
TOTAL GEAR BOX 400,00 TOTAL TURBINE 428,00 PT OUT 14,700
T . ' N TURBINE INFORMATION ST ' o o
FLOW 14,317 PRESSURE 390495 18,15 EFFICIENCY IST « 455 Al <1517 A3 -5538
_ SPECIFIC HEAT RATIO 1,356 TEMPERATURE  1964,4 1383,9 EFFICIENCY 2ND 471 A2 L2335 Al -6096
PRESSURE RATIO 21,54 ENTHALPY .0 o0 EFFICIENCY TOTAL 534 He 428,00 N 63000
o CONTROL VALVES - B
PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW HYDROGEN FLOW -
TEMPERATURE $151,98 508,97 691,57 691457 © 892431
_ PRESSURE IN 523.40 S3B,04 722.83 469,46  477.98 i
PRESSURE QYT 4B2.94 538,04 470.01 428.00 426,52
EFFECTIVE AREA 00855 «00000 LD0AT2 £01712 08559
___FLOW S 638 o k000 5,986 _ 8,98  B.33%y L
HX ND, FLOW IN PRESSURE OUT 1IN TEMP  OUT  IN M OUT  EFF. SCALE FACTOR HEAT TRANS,
1 COLD SIDE B,334 574,44 572,56 55,00 425,88 -85,5  139R.,9 338 1.000 1.000 ~  12033.06 BTU/MIN
HOT SIDE T«493% 488,71 883+32  1151.98 679.08 T94B .2 2300,9 U438 1,000 7 1.000 4 PASS COUNT
HX NO, - FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H OUT  EFF. SCALE FACTOR HEAT TRANS,
TTTTTTUS COLD SIDET 843317 ST1442 S565.46 425,88 440,00 13%8.9  1525.6 434 1,000  1.0007 7 1055.48 BTU/MIN T
HOT SIDE 8.331 557.53 Kde.ls 504,51 469,69 16B7.6 1560.% 443 1.000  1.000 & PASS PARALL
T HX NO, "TFLOW © IN PRESSURE QUT = IN TEMP  OUT  IN H QUT  EFF, S5CALE FACTOR = '~ "HEAY TRANS, — ~ 7
5 CoOLb SIDE 8,331 564,22 5%8,91 465,00 504,51  1525.,6 1687.7 .327 1.000  $.000 1350,57 BYU/MIN
___HOT SIDE 57,000 200400 199.52 596,12 549,19 o0 20,345 14000 1,000 4 PASS COUNT
. MX NOD, FLOW  IN PRESSURE OUT  IN TEMP  OUT  IN H oUT  EFF, SCALE FACTOR HEAT TRANS,
' & LoD 8IDE B.331 585.49 539.48 489,69 508.97  1560.9 1703.5 .278 1.000 1.000 1187.94 BTU/MIN
TTTTTT U HOT SIDE T 28,500 200,00 199,72 611,11 518,09 o0 «0 658 1.000 1,000 = 4 PASS COUNY T
WX NO, FLOW IN PRESSURE OUT  IN TEMP  DUT  IN H pUT  EFF. SCALE FACTOR HEAT TRANS,
——— -8 coLb SIDE - B,331 S27.23 525,03 508,97 11%1,98  1703,3  3949,1 ,L,735  1.000 1,000 - ' 18709.27 BTU/MIN ——
HOT SIDE 14.317  17.27 15.56 1383,93 761.65 .0 O LT 1000 1.000 2 PASS COUNT
ST UHK CND COFLOW IN PRESSURE QUT  IN TEMP  QUT .IN H oUT  EFF. SCALE FACTOR HEAT TRANS,. "'
9 COLD SIDE 84331 4B2.24 479.03 715.27  692.31  242T7.6  2347.,2 ,055 1.000 1.000 =670.48 BTUZMIN

HOT SIDE 5,986 900,00 898,93 300,00 691,57 35,4 147.0 ,943  1.000  1.000 I PASS PARALL
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77 STATION PRESSURE  TEMPERATURE

2000
«000
«000
«000

9004000
498,.92¢

T23.182
T T22.830
470006
469461

427,996

200.000
199,723

199,723

199,723
2004000
200.000
200,000
199,518
«000
«000
-~ 2000

000

000
000

TTTT875.000

5744439
872.558
S71.989
571.989
571.419

565.461

S64,839
564,839
5644218
558.910
558,221
558.221

557532

5464149

«000
T 000
000
# 000

300.000

691.573
691,573
6514573
6914573
6914573

691,573
61141114

518.089

518.089 = 7

S18.089
596.118
596.118
596,118
549,194
+ 000
000
«000

000

000
«000

T 55.000

55,000
425,881
42%5.8384
425,081
425,88}
460.003
4604003
460,003
460,003
504515
504,512
5044512
5044512
469,686

RHO

000
«000
000
«000

164648

4a076
3.273
3.2712
2.120
2.117
1.929
«000
+000
T 2000
000
=000
«000
« 000
« 000

T e000

«000¢

£000

T w000
«008
# 000

T 3,984

31.984
246
» 245
245
245
w225
=225
225
224
0203
«203
«203
«203
«213

Computer Case 14 (Continued)

ENTHALPY

«000

C 000

2000

£ 000
35.434
146,997
147.801
1474803
148.967
148,970
149,161
«000

. «000
«000

000

. 000

‘ 2000
: «000
« 000
«000
000
L000
«000
«000
2000
{5,499
-45,507
1398,89¢4
1398.890
1398.890
1396, 884
T §525.575
1525,567
1585.567
1525,559
1687.,674
1687.656
{687.6%596
1687.646
1560.876

STATION

a1
42
43
g
45
a6
47

T 48

ug
5¢
51
52
53
54
55
56

57

58
59
60
&)
b2
63
64
65
6é
67
68
69
70
71
72
T3
T4
75
74
77
78
79
ap

PRESSURE TEMPERATURE

545.493
539.478
538760
538.760
5334040
527.231
5254035
538.040
538.040
5254035
523.412
525403
482.938

4834321 .

gBB.713
483.321
4R2.218
479.02%
B 477975
426.523
391054
390.954
8245653
184146
17.27¢2
15.556
14.700
«H00
«000
2000
«000

« 000
<000
«000
«00%
000
000

T w000
«000
«000

469,686
508,967
508,967
508,967

508,967

508.967
1151 .984
508,967
508.987
1151.984
1151.984
1151.984

000

T15.265

1151.984
679.075
715,265
692,306
692,306
692,306

1964.369

1964,369
1685,000
1383,92%
1383.928

Tol.648°

Tol,648
«000
000

550,000

549,967

551.181
<000
000
000
000
000
000
000
«000

RHD

T w194

«213
194
«194
194
194
190
+086

#0006
« 086

" L0886

~0R6"

<000

«129°

+ 080
»136

129

«133
132
119
+038
«000
«000
<000

4000

2000
080
£000
000
. 000
000

2000

«000

«000 -
2000

2000
« 000

000 7

«000

4000

ENTHALPY

1560.867
1703,463
1703.452
170%.45%2
1703.441
1703.,275
3949,063
1703,441

«000
3949,0682

3949,023

3949,023
W00
2027.661
3948,193
2300,906
2U2T.5638
2347,161
2347,140
"2346,140
6B30,699
J000
L000
L000
«000

T L0060
000
L000
2000

£ 000
000
2000
000
«000

+000
«000
«000
+000
1.000

w000

17
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Computer Case 15

 __CONDITION * DMATCK . AMBIENT PRESSURE .00 PSIA. . . 07.DEC 72....-._ 13352118 —
HYBRAULIC POWER . .00  BEAR BOX LOSS " 28400 FIRST STAGE POWER  28.26 spC 1,625. AWM 3.00
HYDRAULIC PUMP 30,00  LUBE PUMP 4, 00 SECOND STAGE 29.74 9/F 486
TOTAL GEAR BOX 30,00 ToTAL TURBINE 58.00 PT OUT .282
T o ' TURBINE INFORMATION - T
FLON 1.813  PRESSURE 52,66 1,08  EFFICIENCY 1ST 417 AL «1517 A3 .5538
. SPECIFIC HEAT RATIO  1.364  TEMPERATURE  1931,0  1385,1  EFFICIENCY 28D . a378 A2 . +2335 ... Ah 609
PRESSURE RATIO 35.69  ENTHALPY .0 ‘0 EFFICIENCY TOTAL 460 HF  58.00 N 63000.
e . . CONTROL VALVES ] o L _
PREHEATER BYPASS RECUPERATOR BYPASS GXYGEN TRIM OXYGEN FLOW MYDROGEN FLOMW
TEMPERATURE 1219,32 706,39 1060.93 1060.93 1060493
___._PRESSURE. IN . . . 573,71 574,12 . 897,88 347020 ... . 573eM3 s - —
PRESSURE OUT 573471 576,12 347,21 56.88 56,74
EFFECTIVE ARE 1.00000 200000 .00064 L00166 00829 ,
o FLOW - ... 1081 . .. L000 . 593 . L 4B93 e o 14220 R —
HX NO, FLOW  IN PRESSURE OUT IN  TENP OUT In ~ H  OUT EFF.  SCALE FACTOR HEAT TRANS.
U1 COLD SIDE . . 1,220 574,99 574,97 55.00 @ 160.26  +05.5 .. 379.8 ..090 . 1,060 1,000 . . 518,68 BTU/MIN. .
HOT SIDE *U38 57373 573.73 1219.32  70.73  4185.2 2101 .986 1,000 1,000 4 PaASS COUNT
WX NOw. .. FLOW  IN PRESSURE OUT IN  TEMP OUT . IN M. OUT. EFF.  SCALE FACTOR o MEAT TRANS,. _
3 COLD SIDE  1e220 574,96 574486 160.26  409.80  379.8  1338,3 ,450 1,000  1.000 1169.05 BTU/MIN
HOT SIDE 1.220 574,65 574,34 714.80 432.68  2427.9 142842 509 14000  1.000 6 PASS PARALL
TTTURX NO. 7 PLoW  In PRESSURE OUT  IN  TEMP_ OUY ¢ M OUT  EFF,  SCALE FACTOR  HEAT TRANS, T
S ¢OLD SIDE  1.220 574,84 574,69 409,80 Ti4.94  1338,3 282848 ,950 1,000  1.000 1329.a6 BTU/MIN
7 ROT SIDE . .S7.000 200,00 199.98 731013 690.69 . e ‘0 2126 . 1.000 . 1.000 _ _ 4 PASS COUNT  ____
MX NO, FLOW  IN PRESSURE OUT IN  TEWP_ OUT IN W OUT  EFF,  BCALE FACTOR HEAT TRANS, ‘
i b COLD SIDE. . 1a.220_ 5Td.32 57d.16 . 432.64  706.39 1428.2 239844 879 1.000 1.000 _ . 11BB,12 BTU/NMIN _
HOT SIDE 28,500 200,00 '199.99 743,92 559.99 .0 L0 4270 14000 14000 4 PASS COUNT
WX NOw _ . _FLOW _ IN PRESSURE OUT _ IN  TEMP OUT  IN . H.. OUT EFF. .. SCALE FACTOR  HEAT TRANS, o _
& cOLD SIDE 1,220 573,83 573,77 706,39 1219,32  2398,4  4185.2 (756 1,000  1.000 2179.22 BTU/ZMIN
HOT SI0E 12813 128 "63  1385.06 811,93 0 "0 .848 1,000 14000 2 PASS COUNT
HX ND. FLoW  IN PRESSUPE OUT IN  TEMP OUT Iy W OUT  EFF.  SCALE FACTOR MEAT THANS, ’
o toLb SIDE 1220 573.70 573.46  1089,01 1060.93  3731.3 36337 036 1.000  1.000 “119.05 BTU/MIN

HOT SIDE 593 900,00 899.97 500,00 1060,93 35.4 235.8 L96d 1.000 .1.000 1 PASS PARALL
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STATION PRESSURE TEMPERATURE
R U 000 4000 ..
’ «000Q « 000
3 «000 000
_ 4 . «000 Q00
5 990000 3004000
6 _ 899.975  1060.931
7 _.l._.._ B97.83T 1050.931
8 897,883  1060.931
@ 347.251 1060.931
A% . 3uT.200 . 1060.931
11 56,880 1060,931
12 - 200000 743,915
B 2199998 659,990 o
14 199.994 659,990
15 199,994 659.990
e 4B 2000000 © . 7314133
17 200,000 7314133
18 ) . 200.000 7310133
19 e 199,982 .- 690.693
20 000 000
21 - 000 <000
- IR «000 «000
23 . «000 2000
24 . $000 _ k000
e BS e 0000
26 - 575,000 55000
2T 574,985 55,000
e @B 2o BT 84970 160.256
29" : 574.%66 160.256
30 574,966 160,256
e B STH%81 - 16256
B - 574.863 409.797
35 ~ 574.851 409.797
RO ... _..5Td4851 . 409.797
35 574.839 409.797
36 , 574.688 714.935
BT e - . BThebeB .. T14.795 .
38 5T0.668 Ti14.795
15 5744649 14,795

o 8Q_ ... 574,335 ..

w000

432,637.

RHOD

- «000
000
2000
000

16.648

24397

24591 .

2e591
1.011
1.011
e166
«000

000
«000

W000 .

000
1000

.- «000

000
«000
« 000
«000
« 000
000
3.984
T.984

«58% .

2683
+683
«583
«258
+256
1256
256
«153
- «153
e 153
+153
# 243

000 .-

Computer Case 15 (Continued)

ENTHALPY

000
000
« 000
000
35,434
235,773

255.775
236.412
2sb.412
236,758
000
«000
000
000
«000
<000
«000

e imeee-- ¢ Q00
+000

+000

«000

000

« 000

- 000
=45, 499
45,500
379,754
379.754
379.754
.. .379.755
1338.301
1338.30%
13584301
1358.301
2U28.3T8
2427 .BRT
2427.887
2427.887
1424,230

235,775 -

STATION

41
42
43
44
435
&6
47
48
49
50
51
52

. 83 ..

54
55
56
57
58
59
&40
61
62
65
64
65
b6
67
48
69
70
71
72
73
74
75
76
77
78
T9
8¢

PRESSURE TEMPERATURE

5744323 832,637
574alb0 71064389
574141 Tob.389
5T4e181 706,389
5T4.121 706,389
573.832 706,389
”573.773m.,1219.316
574.121 706,389
5744121 705,389
575778 . 1219.319
573.700  1219.319
573,713 1219.319
.. 573705
C 5T1.728 1089,006
573,729  1219.319
573,728 70,731
575,698  1089,006
5734457  1060.,931
573,428 - . (060,931 -
56.735 1060.931
524678 1931.035
S2.664  1931,035
11706  1665,002
1.475  1385.056
1276 . 1385,046
.629 811.93%
.282 2000
«000 000
000 L000
£ 000 750,000
»000 690,693
«000 691,753
«000 000
«000 L000
£000 «000
000 L0000
«000 . 000
000 2000
£ 000 .000
000 000

AHO

#2483
«155
«155
« 155
« 155
«155

.« 0B8

Ce000

«155
«000
«0FB
084
+088
«00¢

C #1011

-+ 000

«088

o964 .

104
«104

£104 .

010
«005

«000 .

«000
2000
« 000
«000
000

«000
«000
«00¢

T 2000

.« 000 -

+ 000

000
« 000

.«000

.000
«000¢

. 2000

ENTHALPY

1424,230 .

23498.417
2I9B,416

2398,416 . ..

2398416
2398,410

L 4185,241 .

2398,416
« 000

4185,250

4185,25¢0
4185,249

10

«000 .

3731.266
4185.249

3T31,266
3633 ,.65¢0
3633,6590
362,479
6700.619
«000
2000
000

- L000. ..

000
.000
000
200
000
+000
«000
000
« 000
2000
D00

»000

21,096 .

000 .
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.. % CONDITION *

e MYDRAULIC POWER

HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW

SPECIFIC HEAT RATIO

PRESSURE RATIO

TEMPERATURE
- . PRESBURE. IN

PRESSURE oUT

EFFECTIVE AREA

R FLOW
HX NO,
- .- 1 CoLDh 8IDE
HOT SIDE
e HE ND,

3 COLD SIDE

HOT SIDE
LT T
5 COLD 51DE
e ... HOT SIDE
HX NO,
_______ 6  CoOLD S10E
HOT SIDE
o} 5 Y . o
8 CoOLD SIDE
HOT SIDE
WX D,

? Coib SIDE

HOT SIDE

PREHEATER BYPASS

DMATCH AMBIENT PRESSURE
00 GEAR BOX LOSS
30,00 LURE FUMWP
30,00
1.952 PRESSURE
1,358 TEMPERATURE
32.98 ENTHALPY

875,09
STu4e15
574414
1.00000
1,021
FLOW IN PRESSURE QUT
1,168 574,99 574,98
e3dT STdelbd S5T4e1lS
FLOW IN PRESSURE OUT
14168 574,97 574,88
1,168 S574.69 574.40
FLOW IN PRESSURE oQUT
1.168 474,86 574,72
ST.000.. 200400 199.96..
FLOW IN PRESSURE OUT
1,168 574,39 574.24
28,500 200.00 199.99
.FLOW  IN PRESSURE DUT
2293 ST4,19 S5T4.19
$.952 1.44 «75
FLUW IM PRESSURE 0UT
1.168 574.13 573.97
783 200,00 899,97

HECUPERATOR HYPASS

Computer Case 15B

«00 PSIA,
2d,00 FIRST STAGE POWER
4,00 SECOND STAGE

‘TOTAL TURBINE

TURBINE INFORMATION

53.70 14643
19407 1377,2

o «0
COMTROL VALVES

707.28 750,00
574,20 897.39
574,20 479,20
(HBE33 00071
«B76 .783
IN TEMP  OUT IN H
55,00 139.6& wl5,.5 ..
875,09 T3.40 2987,.5
IN TEMP  OUT  IN H
139,64 397425 31446
715,43 422,13 2030,1
IN  TEMP  OUT IN  H
397,25 Ti5.43 1290,6
131,47  690.72 0
IN TEMP  OUT IN M
422,13  T07.2B  1384.9
743,83 560400 .0
IN TEMP  OYT _ IN H
707,28 1377.09  2401.5
1377.20 12104514 )
IN TEMP.  DUT  IN H
774415  750.00 263549
300,00  TS0.00 35.4

OXYGEN TRIM

ouy
‘31146
36.6

ouT
125046
1384,9

ouT
243041
+0

ouT
2401.5
.0

ouT
47401.3
+0

out
2551.2
160.9

EFFICIENCY 187
EFFICIENCY 2ND
EFFICIENCY TOTAL

oxY

EFF .

.e103

«978

- EFF..

U47
509

EFF.,

+953

o121

EFF .
+ 886
201

EFF,
MTY:
249

EFF.
+051

« 949

28,38
29.62
58,00

«435
.u°3
482

GEN FLOW

750.00
479419 - -
58.81
w0ODL133
783

SCALE
1.000
1.000

SCALE
1.000
1.000

" SCALE

1.000

SCALE
1000
1000

SCALE
1.000
1.000

§CALE
1.000
1.000

~ 1000 .

FACTOR

" HYDROGEM FLOW
75000
cme - BT3495 . - .o .

FACTOR
1.000 .
1.000

FACTOR
1.000
l.000

FACTOR
1.000

FACTOR

14000 .

1.000

FACTUR _
1.000
1.000

1.000
1.000 .

la000.. ..

" " HEAT TRANS,

07 DEC 72 13152826 .
C8PE - . 3,903 .. AMW 3.37
o/F «6T0
PT OUT «338
Ay «1547 A3 .5538
A2..  .2335. . Ab -6096
HP 58,00 N 63000,

584560

«00667

1,168

HEAT TRANS,
. Aa37.25 BTU/MIN
4 PASS COUNT

. HEAT TRANS,
1143,87 BTU/MIN
& PASS PARALL

" HEAT TRANS,
1331.48 BTU/HIN
4 PASS COUNT .

HEAT TRANS,
1187.95 BIU/®IN
4 PASS COUNY

HEAT TRANS. ——e
584,91 BTU/MIN

2 PaS8 COUNT

~98,88 BTU/MIN
.1 PASS PARALL
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£TATION PRESSURE TEMPERATURE

|
. | )
e | !
s O o On=d O A
' .

S % R

JRRDUTNE .- SRS

— 25

[ 5 R

e Bl

18

20
21

23
24

2é
27

29
30

<32
33

35
36

- .
-0 U =

u;zzq_f;m“.m

1 B

000
«000
«000
« 090
900.000
899,969
B97.395%
897.389
479197

479,187

58,805
200.000

199.994.

199,994
19%.994

200,000 -.

200.000
200.000

199.982 - -

«000
«000

.« 000

+000

000
000

ST5.000
5764989
574.975
570.972
574.972

. B748.988 .

574883
S7T4.873

. 574.873

-STUd.B62

R ©

la
39

a9.... .

STh.724

578.706 .

574.708
5744688
574.405

«000
=000
<000
000
100.000
750.000

- T50.000.. . .-
750000

750000

- 750000

750.000
743,826

660,000

660,000
6604000

-T31.166

731.166
7314166

-690.720 - -

«000
000

« 000 .
2000

000

- o000
554000

55.000

- 1394637

139.637
139.637

139,637

197,249

‘397-2“9
39T7.249

397.249
T15.427

-T15.426

Tis.u426é
715426

4224129

RHD

«000
«000
« 000
«000
16648
3.673
2,663
3.667
1955
1,955

240

000
«000
«000
000
2000
«000
000
+000
000
.000

- - s 000

2000
«000

- a000 .

3984
I.984
807
807
«807
«807
e bl
s2bil
[y-L-1
«264U
+«153
-» 153
+153
«153

249

Computer Case 15B (Continued)

ENTHALPY

+000

000

«000

<000
I5.434
160.87T1
160,681
160.881
162.402
162,402
163.979
«000

« 000

«000

«000

- 000

000

=000

~ -« 000
+000
«000
«000
«000
«000
«000
=45.499
45,500
A11.603
3114603
3I11.603
311.603
1290.573
1290.572
1290.572
1290.572
2430.102
2430.0098
2430,098
2430.098
1384,.855

STATION PRESSURE

41
42
43
44
45
dé

47 .

as
a9
50
51
52
53
54
55
5é
57
S8
59
&0
&1
62
63
b4
65
bh
67
&8
49
To
71
T2
73
Ta
75
T6
77
78
79
B9

S5T4e3%4
5744245
574227
5T4.227

5THe209

5744192

5744186 .

5744199
57T0.186

S574.186 .

574164
5Tde14d7
. 5T4s142
574+15%
5T4,155
. 5T44155
5744135
573972
573,953
58.602
53.714

534700

12004
128

- 1o H83

754
338
<000
000
000
000
000
+000
,000
000
000

e ie-. w000

£000Q
« 000
«000

TEMPERATURE

422.129

CToTeR82°

T07.282
707.282
707,282
7067.282
1377.093
707.282
707.282
8754091
B75.09!
B7S.091
£000
TT8.147
875.091
73,356
774,147
750,000

750.000

T50.000
1940.682

16565,000
1377.196

1210.515
.000
»000
000

T750.000
690.720
691.784
000
000
«000
«000

<000 . .

«000
000
000

1940.682

1377.196

RHO

249
«155
«155
#1655
2155
«155
«080
+155
+000Q

Cel24

124
«124

C <000

«139
« 124

2.745% ..

2139
sld

o ells

+015
1L
L-e000
4000
«000

«000.

Q00
000

w000 -

. 000
«000
000
+000
« 000
000
«000
«000

000

=000
000
000

T ENTWALPY

1384,855
2401,548
2001.547
24p1.547
2401.,547
2401,547
4741,268
2401,547

+000
2987,545
29687,545
2987.544

2635,0869
2987.545

2635,868
2551245

2540,289
6735.632

000

L000
#0200

«09Q0
« 000
000
+000
«000
+ 000
2000
D00
--+000
+000
«000
e 4000
loou

«000

14000

00

36.573,

22

- 25514845 ..

. @00 L
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* CONDITION *  DMATCH AMBIENT PRESSURE .00 PSIA.
. _HYDRAULIC POWER 5,00  GEAR BOX LDSS 24.00 FIRST STAGE POMER
HYBRAULIC PUMP 30,29  LUBE PUMP 4,00 SECOND STAGE
TOTAL GEAR BOX 35,29 TOTAL TURBINE
TURBINE INFORMATION
FLOW 1,974  PRESSURE 57,34 1,60  EFFICIENCY 18T
—— SPECIFIC HEAT RATIO  1.363  TEMPERATURE  1931.9  1384.4  FFFICIENCY 2ND
PRESSURE RATIO 35.81  ENTHALPY .0 .0 EFFICIENCY TOTAL
. L : CONTROL VALVES ‘
PREHEATER BYPASS  RECUPERATOR BYPASS OXYGEN TRIM 0xY
TEMPERATURE 121745 704,37 1058, 87 1
— .- .PRESSURE IN 573,48 573,93 897.48 |
PRESSURE OQUT 573443 - 573,93 3ug.21
EFFECTIVE AREA 1,00000 100000 00070
- .FLOK S 1,175 .000 647
HX NO, FLOW  IN PRESSBURE QUT IN  TEWP OUT IN W  OUT  EFF.
.t COLD SIDE. 1327 574.99 574496 55,00  160.55  =45,5  .380.,7 .,091
HOT SIDE 151 573046 573446 1217445 72489 417847 33,7  ,985
—-—~HX NO," . ... FLO®  IN PRESSURE QUT IN  TEMP ©QUT IN H  OUT  EFF,
3 COLD SIPE 1,327 ST4e95 574,64 160455 426498 © 38047  1803.0 449
HOT SIDE 1,327 574,57 574,18 7531.50 451,95 2563.5 1496.0 509
T wo, 7 RLo®  IN PRESSURE OUT  IN  TEMP  oUT IN  H  QUT  EFF.
5 COLD SIDE 1,327 574,81 574,62 426,98 753,52 1403.0 2563.6 ,952
.. . HOT SIDE .._.57.000 200.00 19999 769.96  724.55 0. L0 .132
HX NO, © FLOM  IN PRESSURE DUT IN  TEMP OUT -IN H  OUT  EFF,
e~ & COLD SIDE . 14327 S5Td4.156 - 573.97 451,95  T04.37 . (496.0 23913 .BbY
" HOT SIDE 28,500 200,00 199,99 744,05 660,00 0 .0 .288
WX NO. . . _._FLOW  IN PRESSBURE OUT IN  TEMP QUY IN H  OUT . EFF,
8 COLD SIDE 1,327 573,58 573,52 708,37 1217.44  2391,3 4178.6 .75
HOT SIDE 1.974 1438 58 1384,35 811.72 .0 «0  JB42
wX NE, FLOW  IN PRESSURE OUT IN  TFEMP .OUT N H  0OUT  EFF,
9 CoLd SIBE  1.327 573.03 573.15  1086.77 1058.67  3723.5 3625.8 ,03é
HGT SIDE L647 900,00 899.97 300,00 1058.67 5.4 235.2 .964

Computer Case 16

10,85
32,44

63,29

418
«379
«461

GEN
056.67
348.20
f1.94
«00180
«647

SCALE FACTOR

1.000
1000

SCALE FACTOR _...

1000
1.000

SCALE FACTOR

1000
1.000

SCALE FACTOR

le000
1.000

SCALE FACTOR __ .

1.000
1.000

SCALE FACTOR

1900
1.000

FLOW

0T DEC 72 13152143
8pC 33586 . AMW 3.00
Q/sF 488
PT OUT 306

Al « 15147 A3 .5538

Ag 23315 __  Ah4 6096

Hp 63,29 N 63000,

HYDROGEN FLOW
1058.67
573.12 -
61,78
00901
1.327---

HEAT TRANS,

1.000. -

1.000 4 PASS COUNT

1356.21 BTU/MIN
6 PASS PARALL

1.000
1.000

HEAT TRANS,
1539,66 BTU/HIN
4 PASS COUNT

1.000
la00 ...

HEAT TRANS,
1187.79 BIU/MIN
4 PASS COUNT

1a000 .
le000

HEAT TRANS, . _
2371410 BTU/MIN
2 PASS COUNT

1.000
1.000

HEAT TRANS,
=129,80 BTU/MIN
1 PASS PARALL

1.000
1.000

565,48 BTU/MIN .

-HEAT TRANS, .



£5-9

"STATION PRESSURE

:
1

- g
e

O DT ~I0 U £y -

i
:
)
i
i
h

« 000
000
~«000
«000
S00.000
899,971
897.489
B97.u84

" 3404215
JaB.202

61,938
2004000

L 199,994

199.994
199,994

200000

200.000
200000
199,989
«000
000

000 ...

000
« 000

- . «000.... .
575.000

574.986

- STU.985

ST4.980
S74+960

. 5T4.954

574.835
574.821

. 574.821

ST4.806
STU.621

. ST4.597 ...

STU.S97
ST4.572
ST4.1B80

TEMPERATURE

«000
« 000
000
«000
300.000

1058.,671 -

10584674
1058.671
1058,671
1058.671
10568,671

T44.051

660,003
6604003

T69.959 :

769,959
769,959
T724.548
000
<000

«000
«000
«000
55.000
55.000
160.550
1604550
160550
160,559
a426.977
426,977
426,977
4264977
753.52¢

753,501
753.501

A1 .95 ... .

b6D.003 .. . ...

L000 - o

753,504 .

RHO
«000

000 .

000
=000
16.648
2603
2596
2.596
1+016
1016
«182
+000

«000
«000

e000

«000
“000

o000 -

«000
000
«000
«000
« 000

. #0000 .
3.984

3.9684
682
«hB2
.1-F4

-eb82
246
w246
288
e24b
«144

«l4a .

«lad
+144
232

2000 ...

Computer Case 16 (Continued)

ENTHALPY

«500
w000
«000
«000
35.434
235.227
235.230
233.230
23%.873
2355.873
256,217
000

000
«000

- «0090
«00¢
000

-~ - 4000
000
«000
«000

« 000
«000

.- «000
=illS . 499
=US.500
- 380.7486
380,746
I80.74s
380,746
1403.027
1403.027
1403,027
1403.027
2563,5%4
2563.527
2563.527
2503.526
1496,012

« 000 .

STATION

a1
42
43
a4
a5
a8
ay
48
ue
50
51
52
53
54
55

- 56

57
58
59
&0
61

b2 .

63
LY}

PRESSURE

6Y e

6é
67
68
69
70
71
72
73
74
75
76
77
78
79
&0

ST4416%
573.971
57%.948
573.948
573.925%
573.583

. 8734510

57%.925
5754925
573.516
573.476
573.444

- 573.435

S573.468
573463
573.462

$573.427

573.151
S73.117
61.780
57.350
57335
124717
1,001

1.383 .

N-1-1
506
«000
»000
«000
«000
000
<000
2000
«0040
000
=000
« 000
000
..a000

TEMPERATURE

451,951
To4.371
T04.371
ToB 3T
704,371
704,371
1217.440
ToU.371
ToU 371
1217453
1217.485%
1217.453

000 ...

1086.767
12174453

72.887
1086.767
1068.671
1058,674
1058,671
1931,.929
1931,.929
1664,999
1384,.353

811.722
2000
000
«000

7504000

T30.911

731.939
000
000
+000
«0G0

. #000
«000
+ 000
«000

-1384,353 ... ..

RHO

232
»155
» 135
#1598
155

155

.0B8
«155

000 -

088

088

« 088

103
«088
2+785
101
«1040
«104
018
006

- 000 -

000
w000

«000
+ 000
-+ 000
«000
«000
000
=000
« 000

«000 .

2000
-000
«000
« 000
«000
-« 000

«000 .

«000..

ENTHALPY

1496,.011
23%91.342
2391,342
2391.342
2391.34}
2391,334

4178.62%

2391.341
000

4178,4666

4178,667
4178,667

3T723.47%
4178667

3T.678.

3723,474
3625.787

-3625,T86 -

3613,747
6703,393
: 000
000
000

000
200
000
« 000
«000
« 000
«000
000

«000
000

000 .

R 11 1 I

16

e - e000 ...

o w000

+000
«000

1,000 L L



h5-4

% CONQITION * DMATCH AMBIENT PRESSURE

HYDRAULIC POWER 5.00 GEAR BOX LOSS

HYDRAYLIC PUMP 30,29 LURE PUMP

TOTAL GEAR BOX 35,29

FLOW 2.124 PRESSURE
wwmm.. SPECIFIC MEAT RATIO 1358 TEMPERATURE

PRESSURE RATIO 33.14 ENTHALPY

PREHEATER BYPASS
TEMPERATURE 877.24

RECUPE

e PRESSURE IN 573496
PRESSURE QUT 573,95
EFFECTIVE &REA 1.00000
- FLOW . 1.108
HX NO, FLO¥ IN PRESSURE 0OUT
vewn -~ 1 LCOLD SIDE 1271 574499 574.97
HOT SIDE J164 573,97 573,986
WX NO, FLOW IN PRESSURE QUT
3 cOLD. SIDE 1,271 S74,96 ST4,B8
HOT SIDE 1271 S5Tdeb2 574.26
CUHX O, FLOW  IN PRESSURE OUT
S (¢OLD SIDE 1271 574483 5T4.66
e - ... HOT . SIDE ST.000  200.00 199499
HX MO, FLOW IN PRESSURE QUT
e & COLD SIBE 1271 574425 ST4.07
HOT SIDE 28.500 200,00 199,99
e HX NO, FLOW ..IN PRESSURE OUT
8 CcOLD SIDE 328 574,01 574,00
MOT SIDE 2.124 156 «82
H¥Y X0, FLOW IN PRESSURE OUT
5 oLl SIDE 1.271 S573.94 573.7%
B5% 900,00 899,96

HOT SIDE

Computer Case 16B

«00 PSIA,
24,00 FIRST STAGE POW
4,00 SECOND STAGE

TOTaL TURBINE

TURBINE INFORMATION

SR,.44 1.76 EFFICIENCY
1941.6 137645 FFFICIENCY
o0 o0 EFFICIENCY

CONTRDL VALVES

RATOR BYPASS OXYGEN TRIM
705,44 750.00
ST4.02 896.91
574,02 479.40
46535 .00078
. 946 «B53
N TEMP  OUT  IN M ouT
55400 141436 5,5 317.3
877,24 76,35  2995.0 53.8
IN TEMP  OUT  IN H ouT
141,36 415,54 317,53 1360.0
758,73 482,40 2567.8  1460.6
IN TEMP  OUT 1IN H ouT
415,54  TS54.73 136040 2567.8
TT0+56 725435 'O 0
IN TEMP  OUT 1IN H ouT
442,480 T0S.44 14606 2395.1
743,99 660,00 o o0
IN TEMP  OUT IN H ouT
705,446 1376.30  2395,1  473B.5
1376.48 1205.88 .0 o0
IN TEMP  OUT IN H ouT
778417  750.00  2635.9  2551,2
300,00 750,00 35,4 160,9

ER

18T
ZND
TOTAL

oXY

EFF.
«105
«378

EFF.
4a7
-Soq

EFF.,
#9553

127 .

EFF.

872 .

278

EFF .
AEEX
254
EFF e
#3151
2949

07 DEC 72 . 13152155 .
30.97 sEC . C.3,811.0 AMW 3,37
32,31 0/F 671
63,29 PT oUT 367
L4356 Ay $1517 A3 5538
La03 A2.  +2335. Ab 5096
» 483 HP 63429 N 63000
GEN FLOW HYDROGEN FLON
750.00 750.00
479.39 573.73 -
64,01 63,78
00145 ,00726
.A53 -T2 R—
SCALE FACTOR HEAT TRANS,
1.000 14000 461416 BTU/MIN
1.000  1.000 2 PASS COUNT
SCALE FACTOR HEAT TRANS,
1.000 1000 1325,52 RTU/MIN
1,000 1,000 & PASS PARALL
SCALE FACTOR HEAT TRANS,
1,000 14000 1535,34 BTUZMIN
1,000 1,000 4 PASS COUNT
SCALE FACTOR HEAT TRANS,
1.000 14000 ... 1187.95 BTU/MIN.
1.000 1,000 4 PASS COUNT
SCALE FACTOR .. HEAT TRANS,
1,000 1,000 762,86 BTU/MIN
1.000 14000 2 PASS COUNT
SCALE FACTOR HEAT TRANS,
1.000 1,000 =107,66 BIU/MIN
1.000 1,000 | PASS PARALL



55-14

|
i

STATION PRESSURE TEMPERATURE
. «000 W00
2 « 000 - «000
3 «000 «000
4 . «000 #000
5 J00+000 3004000
[] 899,965 750,000
A . 8964913 750.000
8 896.%06 TS0.000
9 4794397 7504000
10 479,385 T50.000
11 634005 750,000
12 200,000 743,986
A3 . 1994994 6604000
14 199,994 660,000
Y6 . 200.000_. T770.562
17 200,000 T70.562
18 200,000 770,562
19 199.990 .. T729.352 .
20 «000 2000
21 } 2+000 000
L B2 eeme - 2000 «000
23 « 000 «000
- . «000 <000
- - T D00 . «000
26 575.000 55000
27 574,987 55,000
2B 574.971 141.363
.29 S57TU.966 1414363
.30 574,%66 141,353
3y 5T4e%62 .
32 ST7U4.B58 415,545
33 “S74,845 415,545
3 . BTUWBG5 . 415,545
35 . 574.833 415,945
k1 74,663 TSa.733
3T . STHabUL L T54.733
38 STdwbul TS4«733
39 S7d.618 754.733
40 1. ST4e263 - 442,398

RHO

«000
000
«000

: +000
tbebdd
3.673
LT1-13}
3.6461
{956
14956
1261
000
«000
«000

« 000
«000
«000
+000

« 000

« 000

«000
«000
«000
«000
« 000
2.984
3.984
» 795
» 795
« 795
«795
»253
_«253

2253

v253
RET!
144
P148
«144
#237

Computer Case 16B (Continued)

ENTHALPY

«000

«000
«000
000
35.434
160,871

. 180.882
160.882
162.402

. 1624402
163,955
000
+000
«000

+000

louo

«000

+ 000

«000

«000
=000
2000
000
«000
«000
=u5,499
=45.%00
317.284
317,285
317.285
317.285
13604035
1360,035
1360.035
1360.035
2567.6as6
2567 .845
2567.845
2567 .6844
1460.,573

STATION

a4}

42

43
a4
45
-

a7y ..

48
49
50
31
Sg2
53
54
55
56
57
56
59
60
61
T
&3
&4
6%
65
&7
68
469
70

L

T2
73
T4
75
76

77 .

78
79
8¢

PRESSURE TEMPERATURE

STd4«250
ST4.072
574051
ST4«051
ST4e030
574009
G74.002
S74.018
574002
574.002
573970
573,256

c . 9734950

573.964
573965
. 573,984
5T73.941
573.754

573.731

63,783
SBeldb)
SBa445
134037

1.763
14561
«B819
#3467
000
«D00
«000
feem .DDO
© «000
«000
2000
2000

« Q00

-« 000
<000
«000
+000

442.398
TG5.043
705.4043
. TOS.H43
. 705,443
70S.443

13764301 .

705,443
705,443

. B77.245.

B77.245
877.245
«000
Trd.166
BT77.245
T6.352
T70.166
750,000
L T50.000
750.000
1941,568
1941.568
1665.000
1376.078
1376,478
1205.882
<000
#0008

£ 000
7504000

.o T31.514 .

7324542
000

£000..

«000
000
000
«000
000

+000

" RHO

ENTHA

w000

LPY
237 1860,573
«16% 2395,100
«15% 2395.100
«i55 . 2395.100
+155 2395,099
$ 159 23495,099
080 4738.473
«155 2395,099
«000 000
124 2995,029 ..
124 2995,028
124 2545,028
#0000 .
139 2635,932
124 2995,028
«500

o184  2551,239% ... ..

016 25
008 &7
000
«000
+000
000
+00¢
«000

. .000

« 000
«000

-«D00

«00¢
«000

#0800 ...

«000
«000
«000
£ 000
009

L000 _ .

28

L 20 T -
«13% 2635,931
144 2551,240

40,399
38,997
000
2000
000
.000
<000
000
=000
000
«000

« 000 . . - -

«000
000

000
000
. «000
L0008
000

1,000 .

YT



95-4

.« .. % CONDITION * b

..— KWYDRAULIC POWER
HYDRAULIC PUMP
TOTAL GEAR 80X

FLOW
SPECIFIC HEAT RAT
PRESSURE RATID

TEVPERATURE

e - PRESSURE IN
PRESSURE OUT
EFFECTIVE AREA

L FLOW
WX NO,
s e .1 COLD SIDE -
HOT SIDE
~ .« . HX NO, :
3 COwLD SIDE
HOT SIDE
" WX NO, o
S5 COLD SIDE
- e .- BDT SIDE .
WX NO,
e & COLD BIDE..—.
HOT SIDE
e HX NO, . e
8 coLb S1DE
HOT SIDE
7 wx No,
9 COLD SINE

w01 SIDE .

Computer Case 17

33.43
35.14

68.57

EFFa - .

MATCH AMBIENT PRESSURE .00 PSIA,
10,00 . GEAR BOX LOSS 24,00 FIRST STAGE POWER
30,57  LURE PUMP 4,00 SECOND STAGE
40,57 TOTAL TURBINE
TURBINE INFORMATION
2.147  PRESSURE 62,06 1,72  EFFICIENCY ST
10 1.363 . TEMPERATURE  1933.6 1382.7  FFFLCIENCY 2ND
36400  ENTHALPY .0 .0 EFFICIENCY TOTAL
o . CONTROL VALVES
PREHEATER BYPASS  RECUPERATOR BYPASS OXYGEN TRIM axy
1217483 702,47 103093 1
573417 573,72 896,97
57316 573,72 359,63
199999 200000 L00077
{e227 - - - 000 ,720
FLOW IN PRESSURE OUT IN  TEMP OUT IN M  OUT  EFF,
1,427 S57T4.98 574.96 55,00 183.77  ~4%5.5  459.9 .111
2201 S73.18 673,18  1217.83  87.83  41B0.0 117.1  ,972
FLOW  IN PRESSURE OUT IN  TEMP oOut In H  QUT
!tf-IZT 57“.9“ 57“0?9 183-77 dﬂ}-bb 45909 1“65.3 ."452
1.427 574,49 574,02 759,12  467.20 2583,2 1552.1 4507
FLOW  IN PRESSURE OUT IN  TEMP ouT IN H  QUT  EFF,
1,427 574,76 574,54 443,66  TS59.16  1465,3 25834 947
STe000 200.00 199.99 . 776473  729.86 . 0 .0 4141,
FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H  OUT  EFF.
14427 STHa00 ST3.77 467420 T02.47 1552,1 ..2384.T _ .850
28,500 200,00 199,99 744,15 659,99 .0 W0 ,308
FLOM  IN PRESSURE OUT IN  TEMP OUT IN  H. OUT  EFF.. ..
1.427 573,33 573,25 702,47 1217.84  2384,7  4180.0 ,758
2147 1049 .78 1382.69 813,89 0 .0 L8364
FLOW IN PRESSURE aQUT iN TENWP ouT IN H ouT EFF.
TeU27 573,18 572484 1059401 1030.9%  3627.0 352943 4037
.720 900,00 B899.97 300,00 1030,93 35,4 22B.5 4963

-ed20
381
453

GEN FLOMW
030.93
359,482
67447
2001592
«720

SCALE
1.000
1.000

SCALE
1.000
1.000
SCalLE
1.000

SCALE

14000

1.000

SCaALE
1.000
1.000

SCaALE
1.000
1,000

. 14000,

07 DEC T2 13153107
spc - BalT6... AMW 3.03
0/F «505
PT QUT «339

Al +1517 A3 .5538

A2 ._.2335 . Ak 6096

Hp 68.57 N 63000.

T HYDROGEN FLOW

1030493
.. . 8T72.80 . .. ... . .
66499
«00958
- 1ald27 s e e
FACTOR HEAT TRANS,
o le000 . . T2l e23 BTU/MIN ...
1.000 a4 PASS COUNT
FACTOR .. .. HEAT TRANS, - . .
1000 1434,83 BTU/MIN
1.000 6 PASS PARALL
FACTOR _“MFEAT TRANS. ST
1.000 1595,70 BTU/MIN
1,000 ... 8 PASS COUNT __ __
FACTOR HEAT TRANS,

12000 _ _ 1188416 BTU/MIN

1.000 4 PASS COUNT

FACTOR _____ HEAT TRANS, __ . __ __
1.0090 2562,25 BTU/MIN
1.000 2 PaSS COUNT

FACTOR HEAT TRANS,
1.000 =139,.31 BTU/MIN
1.000 .1 PASS PARALL . . __



" ATATION PRESSURE TEMPERATURE

t
'

- -

13

a4

1. T ——

26
27
— .. 28
29
30
— 1
32
33
1
35
k1]
S ¥ |
38
39

IVes© 0 G~ 0 U1 5 W Tues

«008
«000
000
« 000
9004000
899.%66
896,974
89639&7
359,834
359,819
67.1068
200,000

199.994
199.%94 "

199,994

T 200.000

2004000
200.000

199,990 - .

000
«000
«000
«000
2000

. w000
S75«000
STh.984
S78.955
57d.%48
574.%48
ST4.%4!
ST74.795
574777
STU«T777
574,760
5T4.544

. ST4.516

S574.516
5744487
S7d4.019

+ 000

«000

« 000

000
300.000
1030.931
.1030.931
1030.931
1030.931

1030,931

1030.931
744,151

659.99¢0
659,990

TTh,T734 .

776,734
TTe.734
729,857

«000

=000

000

« 000

000

IEOPN «O00
55.000
55.000

-~ 183,769
183,769
183,769

o 1834769

443 .658
443,656
443.658
445,656
759.160
... 759.116
759.116
75%.116
467596

659.990 . .

RHO

«000
«000
000

« 000
16.648
2ebby

- 2872
2ebT2
1.0814

Computer Case 17 (Continued)

ENTHALPY

. 1.081.

«203
«000
. 4000
«000
«000
«000
«000
+000

e w 000

« 000
000
000
2000

000

«000.

T. 984
T+988
« 586
2586
© #5865

«586 . .

+ 237
237
237
237
s142
o142

el

o142
Y41

000
«000
000
«000
35.434
22B.526
228,53)
226,531
229.254
229,254
2294659
000
000
«000
2000
+000
«000
2000

- w000
<000
«000

w000

«000
« 000

- + 000

-nSUQqq
=454500
459.869
459.869
459,869

459.869

1465.253
1465,.,253
1465,253
1465,25%
2983.357
2583.202
2583.202
258%.201
15524137

STATION

4y
82
43
id
s
46
47
4B
49
50
51
52

. 53

54
55
56
57
58
59
&Q
61
62
63
64
65
T3
&7

68 - . ...

69
10
71
T2
73
T4
75
76
77
T8
79
8o

PRESSURE

574.001
573.775
5754789
5T3.749
573.722
5742327
573251
5373.722
573.722
.- 573251
5754205
573170
5731690
573,180
573.182
5734180
573.140
§72.83%
—. 572.800
66,988
624077

. 624061
13.78%
1.724

e . 1488 .

«738
«330

« 000
000
-« Q00
«000
- 000

SRS X

«000
«000
L« 000
2000
«000
000

e w000

TEMPERATURE

4674196
To2.472
T02.472
To2.472
Ta2.872
To2.472
. 1217.845
Te2.472
To2.472

1217.828 .

1217.828
1217.828
. 000
1059.006
1237.828
87,834
"1059.006
1030,.,931

1030.931

1030,931
1933.622

' 1933:622'

1664.997

1382,691

i382,691
813,894
+000
+000
000
750,000
. T37.914
T38.936
000
‘-ODﬂ
«000
«000

. »000
«000
000

. 2000

RHO

«22%
«156
#1586
156
S e-1.]
«156
«0RB
156
«000

e 088

« 088
«0R8

«000 ...

+104
.088
1.758
104
« 107
e 407
Q13
«006

e 000 -

000
«000

S 000 .

«00¢
«000

S e 000 o

000
+ 000

-a000 .

000
«000

w— w000

« 000
000

L w000

«000
2000

-« 000

ENTHALPY

1552.,137
2384,681
2384,681
2384681
2384,680
2384,.672

11

Q1e0.041 . ..

2384,680

«000
S u17e.982 . .
4179,980
4179,980

«000 . ... ..
3626,952
417%,960

b U A9 U JU

3626,951
3529.333

3529,352 e

3517.488
§709.881

000
000
000 .

000 e

«000
«000

+ 000
000

«000
«000
U 1+ 1 « B —
000
000
e w000 .

L0000 . .

000, — .

000
« 000

o lg000



g5-4

% CONDITION *

- --— WYDRAULIC POWER
HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW

PRESSURE RATIO

TEMPERATURE
——— —PRESSURE IN. .

PRESSURE QUT

EFFECTIVE AREA
—-—- FLOn -
. WX NO,
e 1 CoOLD 8)DE
HOT SICE

—__..HX NO, S
3 CcOLD SIDE
HOT SIDE
T e N0,
5 ¢OLD SIDE

HX NO,
—e ... COLD SIDE ..
HOT SICE

e HX ND,
8 (COLD 3IDE
HOT SIDE

RX NO,
° CoLl SIPE
HOT SIDE

—we- - HOT SIDE .

SPECIFIC HEAT RATIO

Computer Case 17B

DMATECH .. AMBIENT PRESSURE L00 PSIA,
10,00. GEAR BOX LOSS 24,00 FIRST STAGE POWER.
30,57 LUBE PUMP 4,00 SECOND STAGE
40,57 TDTAL TURBINE
R TURBINE INFORMATION
2.295 PRESSURE 63415 1,88 EFFICIENCY {ST
1.358 TEMPERATURE  1942.4 1375.6 EFFICIENCY 2N
33,53 ENTHALPY .0 o0 EFFICIENCY TOTAL
. , - CONTROL VALVES
PREHEATER BYPASS  RECUPERATOR BYPASS OXYGEN TRIM oxy
909,62 703,49 750,00
573.73 573.82 896439
573.73 575,82 479,54
1,00000 ,32925 00084
. Leldd 951 922
FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H ouUT  EFF,
1373 574,98 ST4a96 55,00  167.93 #4545 405.6 . 4132
,229 573,73 573.73 999,62 96,37 31076 156,6 4952
FLOW IN PRESSURE OUT 1IN TEMP  OUT . IN H. . OUT  EFF,
1,373 574,95 574,82 167.93 434,50 405,6 1431.2 .450
14373 574453 57411 760.31 459.28 2587,4  1523.0 .508
FLOW  IN PRESSURE OUT  IN TEMP  OuUT  IN H  GUT  EFF.
1:373 S5T4.79 57459 438,50 760431 143)1,2 2587.4 L951
5T.000 200.00 199,99 T77e20 73083 .. W0 W136.
FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H DUT  EFF.
£o373 574.09 S573.88 459,28  T703.49 152%.0 2388.3 857
28,500 200,00 199.9%9 744,10 660,00 .0 0 295
FLOW IN PRESSURE OUT. IN TEMP  OUT  IN H QUT  EFF.
422 573,80 573,79 703.49 1374,52 2388,3 4732,2 ,998
2:295 1+66 «B7 1375455 1170.93 a0 o0 W304
FLOW IN PRESSURE OUT  IN TEMP  DUT 1IN H PUT  EFF.
1.373 S573.71 573449 774,16 750,00 263640 255142 .0Si
,922 900,00 899,96 300,00 750,00 35,4 160.9 .949

33.5¢6
35.02
68.57

$ 437
403
+4B3

GEN FLON

750.00
479.52. -
69,16
«00157
922

SCALE FACTOR
1.000 .

1.000

SCALE. FACTOR .

l.000
“le00QO

T sCaLE
1.000
SCALE
1.000
SCALE

1000
1.000

SCALE FACTOR

1.000
1.000

14000

14000 .

- 1a000

WYDROGEN FLOW
750400

57347 . —

68,92
200785
1373 -

HEAT TRANS,
1000 .
1.000

HEAT TRANS.
1.000

619,38 BTU/MIN
4 PASS COUNT

HEAT TRANS, . _ .
t408.12 BTU/MIN

~116,37 BTU/MIN
... 1 PASS PARALL

07 DEC 72 . o 13153116 ..
_.8PC . 34393 AW 3.37
0/F S 71
PT QUT « 590
AL #1517 A3 .5538
a2 .2335 . Ab .6096
HP H8,57 N 63000.

14000
1.000 & PASS PARALL
FACTOR " HEAT TRANS.
14000 1587,36 BTU/MIN
1.000. ¢ PASS COUNT
FACTOR HEAT TRANS.
1.000 _ . 1187,95 BTU/MIN
1,000 L PASS COUNT
FACTOR ____HEAT TRANS., . .
1,000 988,56 BTU/MIN
14000 2 PASS COUNT



STATION PRESSURE TEMPERATURE

O R O N R

U

e 000
000
«000
000
200.000
B99,960
B96,.394
B96.387
479.545
G79.521
69,180
200.000
199,994
199,994
199.994

. 200000

200,000
200,000
199.990
+000
«000
2000
« 000
«000
000
575.000
57d.98%
574,961
574,955
574,955

ﬁ5740949

.. 574.8013

574,819 °

574.803

ST4.787
574,588
57d.581
STL.5614
574.535
STd4ei07

2000

000

«000

000
3004000
749.9%9
749.999
749.999
749,999
74%.999
749,999
744,103
660,000
460,000
660,000
TT7.199
777.199
777199

.-730.428

000
«000
«000
+000
<000

<000 .. ..

554000
55.000
1467.932
167.932
167,932

. 187,932

4344503
434,503

“3“-533.
434,503

760,309
760.308
Thp«308
Thoe308
459.281

RHO

000
+000
« 000

S T
164648
3.67%
T.658
T bG8
1956
1956
w282
000

« 000

T L0000
«000
000
«000
000
-=000
© w000
w000

«D00°

« 000
«0Q0
«000
T.984
3.%84
+BUB

YT

«H4B
648
242
242
242
242
«142
o142
«142
142
229

Computer Case 17B (Continued)

ENTHMALPY

-000
«000
«000
#0000
35,434
160,871
160.884
160,384
162«401%
162.40]1
163,931
«000
000
«000
«000
«000
«000
000
=000
«000
«000
«000
«000
000

. «000
=45,499
-a5l500
405,629
405,629
405,629
4054630
t431.231
14514233
1431.23)
143)1.231
2587,385
2587,383
2587.383%
2587.382
1523%5.023

STaTION

41
42
43
44

45 .

46
a7t
448
a9
50
51
52
53
54
55
56
57
56

59 .

60
61

62 . .

63
b4
&5
-1}
&7
68
69
70
!
T2
73
T4
75
Te
77
T8
79
B9

PRESSURE TEMPERATURE

. 5T4.091 ..

57%.882
573.858
573858
5734833
87134799
573.788
573822
573.738
5735.788
5734757
573.735
573.728
573733
573.73%
. 8T73.733
573,705
ST3.454

S5T3.468 .

68,920
63.164

634148 .

t4.059
1.883
14662
.B72
L399
<000
«000
£000
2000
000
000
000
000
000
000
000
<000
000

459,281

Tp3. 498
703,494
T03.494
T03.494
703.494
1378519
To3,.4%4
703,498

. 9094623 . .

909623
909.623

RHO

«N00.. .. .

774,188

909.623
96,366
TT4.184
T50.000
750000
750.000
1942.391
1942,.,391
1665,000
1375.5%1
1375.551
1170,.926
000
000
+000
750.000
738,377
739,399
000

$ 000
2000

« 000
000
«000

« 000
<009

ENTHALPY
. .229. 1523.023.
.156  2388,266
»156 2388,.,265
.156  2%8B,265
156  2388,265
.156  238B,264
£080  4732,185 _
.156  2388,264
000 000
_el20 . 3107.598
+120 . 3107.595
«120  3107.595
£000 .. L0800
.139  2635,990
L1120 3107,595
S437 . 156,601
«139 2635,989
.44  2551,234
L144
«018 2540,5¢8
(006 6742,13t
#000 -
4000 000
<000 000
000 000
000 000
<000 000
000 -
.000 «000
000 000
<000 .000
2000 000
000 000
000 .000
000 000
000 000
000 000
000 000
000 000
000 .. 1,000

20

- 2551.234 -

w000 —

L000




09-4

...-% CONDITION *

_____ MYDRAULIC POWER
HYDRAULIC Py¥P
TOTAL GEAR BOX

FLOW
PRESSURE RATIQ

YEMPERATURE
PRESSURE IN
PRESSURE oUT
EFFECTIYE AREA

e FLOW
HX NO,
— . .1 COLD SIDE
HOT SIDE
————-HX ND, S
3 COoLD SID
HQT SIDE
T wx Ne.
5 (OLD SIDE
... MOT SIDE
WX NO,
- & Co_D SIDE _
HOT SIDE
——__MX NO, -
8 (coLD SIDE
HOT SIDE
MK KD, '
9 COLb SIDE
e e HOT SIDE

SPECIFIC HEAT RATIO.

Computer Case 18

07 DEC 72 . 13153144 .
SPC. 2.307 . AMW  3.19
0/F « 582
PT QLT 688

At «1517 A3 .5538

A2 .. ,2335 __ Ak .6096

HP  153.14 N 63000.

HYDROGEN FLOW

FACTOR

- 1.000.

1.000

FACTOR
l.000
l.000

FACTOR
14000
1,000

FACTOR
1.000
1000

FACTOR
1.0090
1000

FACTOR
1.000
1.000

BMATCH AMBIENT PRESSURE .00 PSIA.
90,00  GEAR BOX LOSS 24,00 FIRST STAGE POWER 74,86
35,14  LUBE PUMP 4,00 SECOND STAGE 78,28
125414 TOTAL TURBINE 153,14
TURRINE INFORMATION
4.811  PRESSURE 136413 3.56  EFFICIENCY 15T L4348
1.360  TEMPERATURE  1945.7 1371.5  EFFICIENCY 2ND .390
38,27  ENTHALPY o0 .0 EFFICIENCY TOTAL 477
‘ CONTROL VALVES
PREKEATER BYPASS  RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW
1181.46 602,05 904,82 908482
56726 569,46 883.91 409,61
56654 569.46 409,89 148,53
,22052 L00000 00180 00388
2,260 . 000 1.769 1.769
FLOW IN PRESBURE OUT IN  TEMP oOUT IN H  OUT  EFF, SCALE
3,042 574,93 S5T4,T6 55,00 256,36  =85,5  733.0 L1179 1.000
J782 S567.04 567.0% 1181.86  226.91  4052.5  617«7 o847  1.000
FLOW  IN PRESSURE OUT IN  TEMP OUT IN M . OQUT . EFF. SCALE
3.042 57d.66 573.95 256.36  460.03  733.0  4525.8 444 1.000
3,042 572469 570469 T15.45 491,89 2430.2 1642,2 LUBT 1.000
"FLOW  IN PRESSURE OUT- IN  TEMP OuT IN H  OUT EFF.  SCALE
3,042 573,79 572,88 460,03 715,48  1525,8 243042 .795 1.000
57,000 200+00 199499 TBl.46 699,51 .0 o0 «255 . 14000
FLOMW IN PRESSURE QUT IN  TEMP OUT IN M  OUT EFF,  SCALE
3.042 .570.60 569466 491,89  £02.05  1642.2 2032.7 ,607  .1.000 ..
28,500 200,00 199,97 673.31 584,14 .0 L0 ,a92 1,000
FLOX  IN PRESSURE OUT IN  TEMP OUT . IN .. H._. OQUT EFF, . . SCALE
3,042 567.89 587,59 602,05 1181,47  2032,7 4052,6 753 1,000
nl811 3.02 154 1371-51 Th2ab64 e 0 a7T91 i1.000
FLOW IN PRESSURE OUT  IN TEMP  OUT N H  OUT  EFF.  SCALE
I+0U2 566,85 56%.94 916,20 08,83 3199.8 I{04,7 L0437 1+000
1,769 900.00 B99.87 300,00 903,82 35,4 199.0 _,957 1,000

908.83
565,78 . .. .
148.05
$01940
3,042 e o

HEAT TRANS,
—. 2368.09 BTU/MIN
4 PASS GOUNT

.. HEAT TRANS, -. ... —
2411,61 BTU/MIN
6 PASS PARALL

HEAT THANS,
2751.27 BIU/MIN
4 PASS COUNT. __
HEAT TRANS,
1187.93 BTU/MIN
4 PASS COUNT

- HEAT TRANS, ____ __ ___
6144,37 BTU/MIN
2 PASS COUNY

HEAT TRINS,
209,54 BTUSMIN
1t PASS PARALL



19-4

. e s m e e e e H H
WO~ O 0O~V -

s Mo
£l M S

STATION PRESSURE

[FR PR EERy Y VY TN
WME GO O~
| . .
\
)

[E R R RV
-0 -1 o

=
(=3
i

|

t

Y -3- SN

000
«000
000
« 000
900,000
899.84%

. 883,947

883,943
409,884
409.813
148,531
200.000
199.97
199,987
199,967

. 2004000

2004000
2004000

. 199,988

«000
«000
«000
000
D00
<0002

575,000

574.925
874.735
S574.710
574.T1¢

. B744665

573.934
573.873
573.873
573.791
572.883
572761
572,761
5724539

570.691

TEMPERATURE

«000. .

«000

+ 000
‘ «000
300,000
908,817
208,817
908,817
908,817

F08.817

908.817
673,312
584.136
584,136
584,136

TB1.465 .

781,445
781,485
699,513
000

« 000
«000
«000
2000
«000
55.000
55.000
256.359
256.359
256.359
.. 2564359
460.032
460.032
460,032
460032

T15.478°

T15.464
T1S.464
715.464
491.894

RHO

«000
000
000
2000
1656408
3.029
2a768
2.96A8
1.384
{.384
503
«000
«000
+ 000
000
000
000
+000
« 000
000
«000
« 000
«000
2000
«000
3.984
3.984
410
s410
810
410
-EEB
w228
2228
«226
«153
«152
152
w152

$212

Computer Case 18 (Continued)

ENTHALPY

«000
«000
«000
000
35.434
199,032
199.067
199.067
200070
200,070
200,650
000
-000
000
«000
000
<000
000

«000 ..

«000
2000
000

£ 000
L000

. e000
45,499
=45.500
132,990
752.991
732.991
732.992
1525,78%
1525.788
1525,788
1525.7B7
2430.244
2450.192
2450,192
2430,189
1642.179

STATION PRESSURE TEMPERATURE

a1
a2
a3
g
45
46
a7
4B
ay
59
51
52
53
54
55
56
EX)
S8
59
60
&1
b2
b3
bi
65
LT
&7
A8
69
70
7
Te
T
Ty
715
16
77
78
79
:14)

570.603
S49.b664
569.559
549,559
5694455
S6T+890

. 567588

5694455
56455
567,585
567.378
567,263

S66.580

567008
567.036
567.008
SheeBUT
565.942

- 565.785

148.055
136166
136,131
29,589
34557

3.015

1,537
.1-1.]
«000
<000
. 000
+000
£000
«000

2000

Q00

000
e w00

«000
2000
«000

491.894
602,054
602.054
602.054
602.054
602.054

- 1181.465

602.058
602,054
1181461
1181.461
1181.461
«000
936,200
1181.461

226,913 .

936,200
908,829

.- 908,829

908.829
19245,689
1945,.,689
1685,000
1371.509
1371.509

To2.438

«000
000
«NO0

750.000

T42.788

Tu3,. 805

000

«000 .

000
2000
000
«000
000
.+000

RHO

.e212
«179
+179

w179
179
+178

YA
«179
000
.Oqo
«090
«0%0

e 0000

all6
«090
060
116
119
119
+032
«013
-+000
«000
<000
- #9000
«000
<000
2000
«000
2000
«000
+000
«000
000
000
2000
«000
«000
«000
- «000

ENTHALPY

1642,178
2032.701
2032.699
2032,699
2032.697
2032,669
4952,579
2032,697
000
4052.563
4052,558
4452,555

SN + 1+ 1

3199.844
4052,550
. A1T,b73
3199,.840
3104,.656
3104,.652
3095,116
6755.879
2000
2000
000

.29

JO00 .

000
000
<000
L0080
L000
£000
2000
000

.-- 2000
000
000
000
000
000
1,000




79-4

- » COMDITION * . OMATEM AMBIENT PRESSURE
HYDRAULIC POYER 90,00 GEAR BOX L0OS58
HYDRAULIC PUMP 35,14 LUBE PUNMP
TOTAL GEAR BOX 125,14 .
FLOW . 4,990 PRESSURE

— —— .. B3PECIFIC HEAT RATIO 14357 TEMPERATURE

36,65 ENTHALPY

PRESSURE RATIO

PREHEATER BYPASS  RECUPE
- TEMPERATURE 1015.71
.. PRESSURE IN 568.85
PRESSURE 0QUT S68.47
EFFECTIVE AREA L2541
. FLOW 2,039
WX NO, FLOW IN PRESSURE oUT
e 1 COLD SIDE..  2.977 574,93 574477
HOT SIDE 2938 568,52 568.47
e % NOD, ... FLOW IN PRESSURE 0QUT
3 COLD SIDE 2,977 574468 574400
ROT SIDE 2,977 ST2,74 570,87
X NO, " FLOW  IN PRESSURE QUT
S coLb SIDE 2.977 573,84 572,97
el HOT BIDE _. ST.000 200400 199,99
HX NO, FLOW IN PRESSURE OUT
,,,,,,,,,, & COLD SIDE... 2977 57078 569.69
HOT SIDE 28,500 200,00 199,97
' HX. NO, . ___FLOW IN PRESSURE OUT.
8 (OLD SIDE 1,701 569,20 589,09
HOT SIDE 4,990 3,23 1.71
T mx NO, FLOW IN PRESSURE QUT
9 CcoLD SIDE 2.977 58B.34 587,60
HOT SIDE 2,013 900,00 B99,85

Computer Case 18B

L00 PSIA,
26,00 FIRST STAGE POWER 70,99
4,00 SECOND STAGE 78,15
- TOTAL TURBINE 153,15
TURBINE INFDRMATION
137.43 3.75 EFFYICIENCY 18T JH43
1950.6 1367.3 FFFICIENCY 2ND L4g3
.0 .0 EFFICIENCY TOTAL 488
CONTROL VALVES )
RATOR BYPASS OXYGEN TRIM OXYGEN FLOW
604,36 749,45 709,85
569,67 BR2.80 478404
569,67 478411 15060
09933 L00186 L00344
1.276 2.013 2.013
N TEMP  OUT  IN H BUT  EFF. SCALE
55,00 254.39 . ~05,% 725,1  .208 14000
1015471 249.24  3476.3 T04.9 o796 1,000
IN TEMP  OUT 1IN H . QuUT  EFF.
258,39  460.13 72541 152641 A48 14000
717.75 491,78  2438,2  1641.,8 Lu88 1,000
IN TEMP  QUT  IN M OUT EFF.  SCALE
466,13  717.83  1526,1 243B,5 ,802 1.000
781.64  T00.80 0 W0 251 . . 14000
N TEH®  oUT 1IN H 0UT  EFF. SCALE
491,78 604.36 1681.8  2040,8 615  1.000
670,90 585,85 .0 W0 L486 1,000
IN TEMP  OUT__IN.. H__ OUT _EFF, ... SCALE
604,36 1324.22 2040,8 4558,8 944 1,000
1367.33 959,82 .0 0 534 1.000
IN  TEMP  OUT IN M OUT EFF.  SCALE
774,24 749.B8 2636.1 2550,7 .051 1.000
300,00 749,85 I5.4 . 16048 949 1,000

SCALE FACTOR ___ _.

67 DEC 72 13154101 -
SPC 24393 AMW  3.3B
Q/sF 2678
Pt OUT 767

AL «1517 A3 5538

A2 «2335 .. A4 6096

He 153.15 N 63000.

HYDROGEN FLOW
749.88
S6T7.48 . . - .-
150.07
01719
24977

HEAT TRANS,
2294.,10 BTU/MIN. ..
4 PASS CODUNT

FACTQR
1.000
1.000

HEAT TRANS, . _.

1.000 2384,41 BTU/MIN
1.000 6 PASS PARALL
FACTOR  HEAT TRANS, o
1,000 2715.90 BTU/MIN
1.000. .. & PASS COUNT .
FACTOR HEAT TRANS,
14000 . 1187.88 BTU/MIN ___
1.000 & PASS COUNT
FACTOR ___ __HEAT TRANS,  _.__
1,000 0276,88 BTU/MIN
14000 2 PASS COUNT
FACTOR " HEAT TRANS.
1,000 254,15 BTU/MIN
14000 1 PASS PARALL ——



£9-4

STATION PRESSURE
N 000
e 000
3 000
4 « 000
-] F00.000
e ML .. BB2.836 . .
8 BB2.T799
9 4784110
.10 478043
11 {50,598
ie 200,000
_____ 13— . 199.949
14 199.%69
15 199,969
S - R 2004000
17 200+000
18 200.000
e 3 199,989
20 «000
21 £000
o B2 e e «000
23 000
24 000
e @ «000 .
26 S75000
e7 ST4.928
——pB . . 5744787
29 574.724
30 ST74728
. 5 S 574.480
32 574.001
33 571.923
. 38 ... 573,923
35 573.844
35 572+972
.31 .. .. 572855 .
38 5724855
319 ] 572.737
80 570867

TEMPERATURE

2000
+000
000

000 .

300.000
Td4y,8%54

749,854
749.854
749,854
749,854
674,896

. .5B5.853 ..

5B85.853
585,853
T81.641
7814641
T81.641

«000

«000

« 000

20090

000

- «000
35.000
55.000

. 254,390

2544390
254,390
254,390
460,125
4604125
4604128
4604125
T17.827
TLT«T753
717,753
TiT.753
) 391-750

749,854 _ .

700,803

RHO

«000
«000
«000
000
1he5648
3.674
3,600
32604
1954
1951
o014
«000

«000 -

«000
000
000
+ 000
000
«000
000
«000
«000
s 000
« 000

~a000

349084
3,984
#4313
«413
413
.. al413
" e228
«228
228
228
«152

w152

152
+152
2213

Computer Case 188 (Continued)

ENTHALPY

£ 000
«000
«000

« 000
354434
164,837
160,899
160.8929
162.372
162,373
1654599
- 000
«000
«000
«000
«000
«000
000
000
200
000
«000
«000
+000

e 22000
=5 . 499
=45.500
Te5.148
7254148
7254148
725,149
1526.134
15264133
15264133
15264132
2458.,476
2438.215
2438,215
2438,213
1641,.768

STATION PRESSURE

41
42
a3
44
45
46
47
48
49
59
5t
52
53
54
55

56 .

57
58
59
&9
61
A2
63
by

65 ... . -

&6
67
LT-]
69
T0
71
T2
73

T4

75
76
77
78
79
a9

. 570.763

569,887
569787
569,787
569.687
S569.196

5694090 .

569669
569.090
569.091
568.925
568.8448
S56B.468
568.468

5684518

56844648
568,338
567.604
567.479

150.069

137.467

137.431

29,970
3.750

3,230

1713
« 76T
000
£000
«000

«000 .

«000
«000
000
2000
«000
$000
+000
000
000

TEMPERATURE

491,760
GQhs3062
604.302
604,362
608,362
604,362
1324.7225
604,362
604,862
1015.713
1015,713
1015713

000 .

T74.241
1015,713
249.236
TT4.241
749,843
749.883
749,683
1950.5641
1950, 641
1664,998
1367,331
13487.331
959,822

000

Q00

«000
750,000
T42.972
743.989

«000

000

«000--

«000
000
000
000
000

RHD

. «213

cahl8

. el4d3.

«178
+178
«178
178
«178
2082
178
1000
108
«108
«108

C«000.. .

137
.106

w137
«143

«038
o013

Q00

«000
«000

-e000

«000
« 000

-w 00

«000
«000

- w900

2000 .

«000
«000
« 000
«Q00
000

«Q00
2000
000

ENTHALPY

1641.767
2040,793
2040,792
2040.792
2040,790
2040.781
4554,832
2040,789
2000
3476,337
3476,333
3876,331
«000
2636,076
3476,324

2636,073
2550,694
25504696
2541,.833
6773.740
«000
Q00
2000

2000 ..

« 000
000
« 000
000
000
000
000
4000
+000
000
«000

#0900
2000
1,000

2000

a5

Toh,BB6 ..
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Computer Case 19

* CONDITION * DMATCH AMBIENT PRESSURE «00 P31A, . 07 DEC 72. . 13154323
. - HYDRAULIC POMER 180,00 GEAR BOX LOS3 24,00 FIRST STAGE POKER 1214564 SpC 2.128. . AMW 3.28
HYDRAULIC PUMP 40,29 LUBE PUMP 4,00 SECOND STAGE 126.64 0/F 2628

TOTAL GEAR BOX 220,29 TOTAL TURBINE 248,28 FT QuUY 1.087

TURBINE INFORMATION

FLOW 7.812 PRESSURE 218.38 5.54 FFFICIENCY 13T Y Al «1517 A3 .5538
— - SPECIFIC HEAT RATIO = 3,359 TEMPERATURE  1953.2 136540 EFFICIENGY 2ND +396 A2 . L2335 .. Ak 6096
PRESSURE RATIO 39,43 ENTHALPY o0 o0 EFFICIENCY TOTAL « 485 Hp  24B.28 N 63000.
N e - - CONTROL VALVES : - R
PREHEATER BYPASS  RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW HYPROGEN FLOW
TEMPERATURE 1160460 563,28 835,98 835,98 836,08
e .PRESSURE IN o 555,89 S6i.11 BSu,.60 431,99 . . ... £51.49 . . ...
PRESSURE QUT 554,04 561,11 432,18 239,35 238,50
EFFECTIVE ARE 18293 00000 L00304 200602 03011
e FLOMW S e e - 24998 : L $000 - 3.013 S3.013 0 S % £ 1
MX NO, FLOW IN PRESSURE QUT  IN TEMP  DUT  IN H DUT  EFF, SCALE FACTOR HEAT TRANS,
e - 1 COLD SIDE - 4,799 574.81 574,34 55,00 301,66 . w=d5.5 14,8 223 . 1.000.. 14000.._. 4608,13 BTU/MIN
HOT SIOE 1,802 SS54.28 554.04 1160460 366,69  3979.7 1172486 718 1,000  1.000 4 PASS COUNT
e WK NO, - FLON IN PRESSURE DUT  IN TEMP  OUT  IN H -QUT . EFF.. . SCALE FACTOR .  HEAT TRANS, - e
3 cCoLb SIDE 44799 574407 572428 301.66 459,84 914,88  1525.1 L4386 14000 1.000 2928,28 BYU/MIN
HOT SIDE 4,799 S69.20 Gad,s7 564,79  W93,.81  2252.5  leu9.1 471 1.000 1.000 5 PASS PARALL
" nx No, "7 BLOW IN PRESSURE' OUT IN  TEWP  QuT IN M DUT  EFF,  SCALE FACTOR  HEAT TRANS,
5 cOLD SIDE 4,799 571,87 589,74 459,80 644,68  1525,1 225242 4434 1.000 1,000 T488.93 BYU/NIN
. HOT SIDE. . 57.000. -200.00 199.99 783,10 678.11 o0 . o0 2325 . _ 1.000 .. 3.000. ____ & PASS COUNT_ _
" HX NO,; FLOW IN PRESSURE OUT  IN TEMP  QUT  IN H OUT  EFF, 8CALE FACTOR HEAT TRANS,
b COLD BIDE .. 4,799 . 564.45 561.61 493,81 563,28 . 1689.0 .. 1896,7 447 1.000 14000 . ..1188,25 BTU/MIN _ __
HOT SIDE 28,500 200,00 199,92 649,26 558,47 o0 .0 .584 1.000 1.000 4 PASS COUNT
—_____RX.NO, ... FLOW  IN PRESSURE OUT 1IN TEMP  OUT  IN H OUT  EFF. .SCALE FACTOR  __ HEAT TRANS, e
8 COLD SIDE 4,799 557.35 556,61 963,28 1160.57 189&,6  3979.7 .745 1,000 1.000 9995,64 BTU/MIN
. HOT SBIDE 7.812 4465 2.43 1364499 755403 o0 0 L7618 1.000 1,000 2 PASS COUNT
T o,  pLow IN PRESSURE OUT  IN TEWP  DUT  IN H OUT  EFF. SCALE FACTOR  HEAT TRANS, T
% CoLd SIBE 4.799 553.66 551.87 B6D.84 B36.08  2943,1 2851,4 ,047 1.000 1.000 =q40,01 BTU/MIN

HOT SIDE . 3,013 900,00 899.57 300,00 835,98 35,4 t181.4 953 . 1.000 1.000 ~ L PASS PARMLL ___
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TUSYATION PRESSURE TEMPERATURE
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000

«000
000
«000

9004000

B99.669
854,739
854.644
432,181
431,993
2394346
200,000

- 199.925

199,925
199,925
200.00Q0
200,000
200,000
199.987
«000
«000
«000
«000
«000
« 000

5754000

574814

- 5744339

5744206
5744206

STd.072. .

572.281
572078

S72.078 . _

571.874
569,763
S69.478
569.473
5694195
S6l.669

#0040
000
£000
«000

3004000

B835.975
835.%75
835,97%
835.975
835,975
835.975
bUG,264

558,472

558.472
558,472
783,098
783,096
783,096
6784106
000
000
« 000
000
«000
L000

554000

55,000
301.661
30166}
101.66]

301.061

459,844
459,844

459,844 ..

459,844
684,677
bbﬂlTQI
bb4.791
b54.791

493.809

RHD

«000
«000
<000
2000
16+648
3.223
3.084
3063
1.556
1,556
+B64
«000

«000. ..

«000
«000
- «000
+000
«000

000 .

2000
000
000
000
«000

«000 -

3.984
3,784
- «347
o347
«347

e 34T .

228
<228
228
228
elbd
+164
2164
-16“
209

Computer Case 19 (Continued)

ENTHALPY

000
000
2000
«000
35.434
181.438
.181.553
1814553
162.46484
182,644
183.157
«000
000
000
000

--. «000
«000
«000

—- «000
«000
000
«000
000
«000

- . 000
=U5,499
45,502
914,825
914,825
914.82%

1525.07%
1525.073
152%,073
1525.07¢C
22521597
2252550
2252.550
22524544
1649.052

14,826 -

STATION

.oy

42
43
a4y
45
46
47
48
a9
50
51
52
53
EL
55
56
ST
EL
59
50
61
62
63
&4
65
68
67

b8 s

&9
70
71
72
73
74
75
76
77
78
79
8¢

PRESSURE

TYIrLL:
S5&61a606
561356
S61e356
5614105
557.349

. 5B6.607
561105
S61.105
5564605
556.092
555.892
550,040
554041
550.281

. 554.041
55345659
S51+868

- 451,493
2384503
2184436

- 218,380

Ge.880
54539

”'651 -

2430
1087
000
+000
=000

000

«000

000

e . #00€C
000

' =000
e 2 000
«000

«000

.« 000

TEMPERATURE

493,809
563.278
563.278
563.278
563,278
563.278
11604573
563,278
563.278
11604597

- 1160.597
1160.597

+000 .. .

862,440
1160.597
166,693
Bo2.440
836,077

836,077 ..

836,077
1953,178
1953,178
1665.002
1344.986

755.03¢
#2000

<000 .

000
750,000

745,486
+000
«000
«000
2000
000
«000
000

748,870

RHO

=209
«185
+«185
« 185
«185
«184

. «090

+ 185
«000

. w090

- «276.

--«Q00 . .

1364,.986 . ...

---Uoo .

Se Q00 . .

L4000 . L.

090
«090

- <000

«121
090

121
o124

124

« 054
021

«000
«000
=000
«000
«000

«000 .. -

000
500

«H00 .. .

«900
+000

=000
000

£ 000
looo

000

ENTHALPY

1649,048. .

1894,677
1896,673
1896,673
1896,669
1896.604
979,679
1B94,669

«000
3979.761
3979.749
3979.T4d

2943,106
-3979.705
1172,631
2943,097
2851 ,399

2844 ,364
6786,151

+000
+000
000
000
2000

000
« 000
000
+000
2000
-2 000.
000
«000
000
«000
+000

+000 .

c2851,3%1 . ...

000 -

a2

000 . .

10000
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* CONDITION *.

HYDRAULIC PuMpP
TOTAL GEAR .BOX

FLONW

PRESSURE RATIOQ

TEMPERATURE
PRESSURE IN
PRESSURE OUT

EFFECTIVE AREA

—_ - FLOW

HX ND,
N |
HOT SIDE

e HX ND,
3 cOoLD SIpE
HOT SIDE

S COLD SIDE
e ROT SIOE
MK NO.

"6 CoLD SIDE
HOT 8IDE

e HX NB, .
B COLD SIDE
HOT SIDE

T MK NO,
9 Copb S1PE
—ee——... HOT SI1I0E

- HYDRAULIC POWER..

SPECIFIC HEAT RaATIO

CoLD 8108 . .

e - FLOW

e 3,223,

DMATCH AMHIENT PRESSURE
180,00 GEAR BOX LOSS
40,29 LUBE PUMP
220,29
7.966 PRESSURE
1,357 TEMPERATURE
38,48 ENTHALPY

PREHEATER BYPASS
1071.02
- 558,48
556,26
« 14455
2.707

IN PRESSURE QUT
574,82 574436
556,55 556,26

FLOW
4,743
2,038

IN PRESSURE QUT
5T4,10 572,35
569433 584.%0

CFLOW
4,743
84743

"IN PRESSURE OUT
571.95 569488
20000 199.99

FLOW
9,743
57.000

FLOW
—— @eT43 .
28,500

IN PRESSURE DOUT
S64.68 541492
200,00 199,93

IN PRESSURE OUT .
559,49 559,08
4.8 2459

3,450

Te9h6
 FLoM

1,743 555.92

909,00

55435
899,65

IN PRESSURE OUT

Computer Case 19B

200 PSILA,

24400 FIRST STAGFE POWER 12L.75

4.00 SECOND STAGE 126.54

‘ TOTAL TURBINE. 248,29

TURBINE INFORMATION

219,49 5.70 EFFICIENCY 187 447
1955,9 1386247 EFFICIENCY 2ND <403
«0 » 0 EFFICIENCY TOTAL 491

RECUPERATOR BYPASS

CONTROL VALYES

OXYGEM TRIM

564,21 749,66

56141 853,37

561,41 469,09

«04884 200309 '
1,293 3,223

IN  TEMP  OUT N K QUr
55.00 300.64 wld5,5 910.8

1071,02 380,33 1468,3 1225.5

IN TEMP ouT . . IN K .. QUT
300,66 460,00  910,8  1525.6
666423 493.93 2257.6 1649.5

IN TEH®P auT IN H ouT
460400 6686.23 15254 225746
783.14 678469 [3] 20

IN  TEWP  OUT  IN M OUT
493,93 564421 _1649.5...1900,0
649,84 559,10 o0 o0

IN TEWP ouY _tw . H_. oUT
564,21 1260,96  1899,9  4331,6

1362.69 Bbie31 o0 0

IN  TEMP  OUT  IN M OUT
TT4,.48 750.00 2636456 £550.8
Agn, 00 749,86 35,4 160,8

OXYGEN FLOW

749,86

468,87

240,60

00581

3,223 .
EFF.  SCALE
L242  1.000
680 1,000
EFF. . SCALE
236 §,000
871 14000
EFF.  SCALE
L638 1,000
o323 . 14000
EFF.  SCALE
(451 14000
582 1,000
 EFF,. .. SCALE
8737 1.000
628 1,000
"EFF.  SCALE
L052 1,000
(968 _ 1,000

07 ©

SPe
a/F
PT QUT

Al
Az
lala

H

FACTDR
1.000
1000

FACTOR
1.000
1.000

FACTOR
1.000
l1e00¢

FACTOR

1.000 _

1,000

. FACTOR

1.0C0
1.000

FACTOR

1,000
Jle000

EC 72 .

2,470 AWM 3.39
679

1,158

«1517 A3
+2335 Al
2uB 429 N

.5538
6096

YOROGEN FLOW
750.00
554.03- - .-
239.75
02806
4,743

HEAT TRANS,
4535,78 BTU/MIN_
4 PASS COUNT

HEAT TRANS, . .
291&.27 BTU/MIN
& PASS PARALL

" HEAT TRANS,
347,78 BTU/MIN
4 PASS COUNT

HEAT TRANS,
& PASS COUNT

_HEAT TRANS,

8389,62 BTU/MIN
2 PASS COUNT

TTTTHEAT TRANS,.
406,90 BTU/MIN
1 PASS PARALL

—.13154155 ..

63000.

C . 1187.94 BTU/ZMIN_
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STATION PRESSURE TEMPERATURE

Neao 0o ~30 Ul £ WA

o e g

18

T I

29
21

[E-.F S

23
24

B

26
27

28

29
30

— 3

32
33

P 1 S

315
k1

e BT

18
39

4o _..

HX

e 000
« 000
000

000

900.000

‘899,651
-B53.469

U B53,373

469.046

. 468,871

240,600
2004000

199,926 ..

199,926
199,926
200.000
200,000
200000

199,987

+000
2000

«000 ..

«000
000

. «000
S¥5.000
S74.818
5744356
STd.226
S74,226

S574.095

5724345
BE72s:t146

572+146 . .

571947
569.881

569.604 ... .

589.604
5692327
564.897
8,00000

«000
000
«000

000 .

300-000
TU9.860

e TH49 4860

749,660
749,860
749,860
749,860
549,835
559,096
559,096
959,096
783,137
7834137
783,137

«000
«000
«000
«000
<000

e« 000 L.

55.000
55.000
300,657
3004657
300,657

300657 ..

459.998
459,998

459,998
666,232

bhH 230
bhh. 230
. 493,933
FRO &

6780692 .. ...

459,998 . .. .

6664230 . .

RHO

«000
+ 000
2000
1000
16.648
3.673
34484
34484
1914

12913 .

+98¢
«000
. 2000
«000
2000

£ 000

«000
000
000
«000
000
+000
000
«000
-. «000
3,984
3.984
2348

« 348
348

«228
228

227
«163%
. .el63
«163
e163
e .. =209
wl2,.4343

R YT

228

Computer Case 19B (Continued)

ENTHALPY

<000 .

«000
«000
#0000
35.434
160.639
161.005
161.005
162,406
162,406
163,253
«000
«000
+000
#0009
000
000
+000

- «000
«000
«000
«000Q
000

$ 000

- - =000 .
~U45.499

=45,5082
910,793
210.7%4
910,794

1525.642
15254639

15254437

2257 .605

2257.9%4

2257.594

2257.588

. 1649.507
PHO s

9104795

1525.639 ...

STATION FRESSURE TEMPERATURE

41
42
43
44
45
46
47 .
48
49
59
5t
52
5%
54
55
S
57
58

L Re

61
b1
62
63
64

66
67
68
69
70
71
72
T3

75
T8
77
78
19
Bo ..
« 529255

PN, 1 S —

T4 _ . i

.. 544.681

561917
S61+673

S61.673

5610428
553 .48%

. 559,081

561410
559,08}

559,081 .

558.629
SS58.482

5564259

556,259
5564545
556.259
555.9722
5544350
5544025
239.750
2194543
219.487
47.208
Se704

44837 . .

24587
1.158
2000
«000
«000

- -«000.

«000
=000

2000

Q00
000

«000
000
. a000

»Q00.

493,933
S64.213
S64.213
S64.213
564,213
Se4.213
1260,957
564,213
564,213
1071.027
1071,022
1071.022

S000 .

TT4,478
1071.022
Ja0.332
774,478
T50.002

RO

ENTHALPY

«209 . 1649,503 .

+18% 1899 ,96)
+185 1849,957
«185 1899,957
» 185 1899,95%3
184 {899,919

54

C w084 4331.631

750,002 . - ..

750,002
195%,8565
1955.865
1665,000
1362,6%2

861,306
000

2000 ..

«000
750.000
T4 515
745531

2000

«000

+000

«000

000

+000

« 000

~-«900

13e2.692 .. . ..

»185 1899,.953
000 000

«100 J66B,397 L L .

«10¢ 36658,388
+10¢ 3668,383

- o000 .. «000

+«134 26316.640
«100 3468,337

267 . 1225.511 ...

«134 eb36,432
180 2550.836
«140 .. 2550,82% .
061 2544,166
021 6795.372

--«000 - « 000
«000 2000
«000 +000
+000 . «000 ...
,000 L0080
+000 +000
- «000 . 000
+ 000 «000
« 000 +000
w000 . . . L,000 . .
s000¢ <000
«000 +000
0000 e g 000
«000 «000
2000 «000
e 000 . G000 .
2000 2000
2000 000
000 1,000 ..
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* CONDITION * DHATCH . .AMBIENT PRESSURE
- MYDRAULIC POMER 270,00 GEAR BOX LOSS
-HYDRAYLIC PUNMP 45,43 LUBE PUMP
TOTAL GEAR 80X 315,43
FLOW 10,821 PRESSURE
~---8PECIFIC HEAT RATIO 1,358 TEMPERATURE
PRESSURE RATIO 40.12 ENTRALPY

TEMPERATURE
——-——PRESSURE IN

PRESSURE OUT

EFFECTIVE AREA

——FLOW .
HX NO,
e 1 GOLD SIDE
. HOT SIDE
—HX. NO,
3 Co,LD s1De
NOT SIDE
FH#;A;} Nb. e
5 COLD SIDE
- _....HOT SIDE _
WX ND,
. &_ COLD SIDE.. ..
HOT SIOE
e W¥_NQg .
8 coLb SIDE
HOT SIDE
B _—-Hi NO,
9 CoLb SIDE

. —. . HOT BIDE

PREHEATER BYPASS

1145.42

541,50

534,69

10288

3,210
FLOW  IN PRESSURE 0UT
6.515 574466 573.72
3.305 535.59 534,69
FLOW  IN PRESSURE QUT
6.515 573417 569483
5,545 564,37 556,38
FLOW  IN PRESSURE oUT
5.515 569,07 565,37
$7.000 200:00 199499
FLOW  IN PRESSURE QUT
54515 . 555.96 551482
28,500 200,00 199,89
FLON  IN PRESSURE OUT
6,515 544,03 542,68
104821  6e24  3.32
FLOW  IN PRESSURE DUT
6.515 534400 531s46
4,306 900,00 899,37

REGUPERATOR BYPASS

Compute

r

Case 20

«00 PSLA,

24,00 FIRST STAGE POWER 168,55

4,00 SECOND STAGE 174,88

TOTal TURBINE 343,43

TURBINE INFORMATION

299,97 748 EFFICIENCY 187 448
1958.4 1360.0 EFFICIENCY 2NO «400
0 «0 EFFICLENCY TOTAL £ 891

543,66
550.91
550,91
06000
000
IN  TEMP  OUT
55,00 334,51
1145.42  483.81
IN  TEMP  QUT
334,51 460402
626,97 492,85
IN  TEMP  QUT
460,02 626,98
784421 666491
IN  TEMP  OUT
492,85  543.66.
837,71 546,49
IN  TEMP  OUT.
543,66 1145,42
1360.57  758.13
CIN TEMP  OUT
B09.76  TBA.41
300,00 784,11 .

CONTROL VALVES
OXYGEN TRIM

OXYGEN FLOW

784,11 784411
807.72 464,71 -
465,08 129.28

, 00447 L00836

4,306 L. 4306
IN M OUT  EFF, SCALE
ally,5 1048,2 L4256 . 1.000
192645 |, 1612.3 .607 14000
IN H  QUT  EFF. SCALE
1046e2 1525.T .029 1.000
2119.9  1645,5 ,459 1,000
™ M  OUT EFF.  SCALE
1525,7 2120,0 515 1,000

e W0 4362 . 14000,
I H  OUT  EFF, SCALE
164544 . 182T7.8 351 __ 1.000.
.0 W0 L630 1,000
_.IN M. .OUT EFF.. .. SCALE
1827,6 2926,T 4737 1000
.0 0,737 1.000

TN H  OUT EFF,  SCALE
2759.5  2670.9 050 1.000

35.4 169.0 o950 1,000

07 DEC 72 13155143
SPC 2.058  AMW  3.35
0/F Wb61
PT OUT 1,487

Al «1517 A3 .5538

¥ .2335 ._ A4 .60%6

HP 343,43 N 63000.

HYDROGEN FLOW

784,41
- $30.78. -
328409
.04182
6.515 . .
FACTOR HEAT TRANS,
1000 7111498 BTU/MIN
1.000 4 PASS COUNT
FACTOR . HEAT TRANS,
1000 3124,03 BTU/MIN
1000 6 PASS PARALL
FACTOR  HEAT TRANS,
1.000 3871,70 BTU/MIN
14000 __ . 4 PASS COUNT.
FACTOR HEAT TRANS,
1,000 . 1187,70 BYU/MIN
1,000 & PASS COUNT
FACTOR _ ___HEAY TRANS, . _
1.000 13674.90 BTUZMIN
14000 2 PASS COUNT
FACTOR " HEAT TRANS,
1.000 ~577.48 BTU/NIN
1.000___ _ 1 PASS PARALL
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STATION PRESSURE

- I R 000
é 000
3 «000
x| »000
S 900000
6 899,372
S S 807.912
8 807.718
9 465,043
— 1¢ . . . UbG.TOT
11 329.28%
12 200.000
_.. 13 . . _199.,888 .
14 - : 199,888
1% 199.888
A6 200000
17 200000
18 2004000
e A9 L 199,988 .
20 - Co 000
24 «000
— 28— -- 2000
’ 23 1000
24 . +000
—— 29 «000
2é S75«000
27 . STU.657
... 28 ... 573.T:8
9 573,445
30 573,445
—— B L BT3.1TY
3z ’ 56%.82%
33 569.u448
34 . 569.448
35 . 569.071
3 . S65.371
— 3T S&U.BT3
38 564,873
39 S64.374
B0 . _. 556,377

TEMPERATURE

2000

000

000

«000
3004000
784,407
784,107
784,107
T8u.107
7844107
TBu,107
637,704
S46,488
546,458
586,488
784,213
784,213
TB4.213

£ 000
«000¢

$000

+000

«000

S #0090
55.000
554000

334.514 ..

334.514
334,514

460017
4604017
e 4804017
460,017
626,978

e - B264968 . .

626,768
624,968

. 492.8%2 .

666,914

334,514 -

RHO

«000
«000
«000
«000
144648
3,433
3.086
3.085
1.780
1.779
1.262
« 000
«000
+000
«000
« 000
000
«000
000
«000
«000
«000
« 000
- <000
«000
3.984
T84
«313
+313
«313
312
227
«226

226

«226
171
171
«171
«171
« 207

Computer Case 20 (Continued)

ENTHALPY

000
<000

.000

000
35,434
168,975
169,250
169,251
1704311
170,312
170,765
000

000

000

000

000

000

000

e 4000
V200

000

000

000

000
4000
~45,499
~45,504
10464155
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Computer Case 20B

—o.__.% CONDITION %_. _DMATCH . . AMBIENT PRESSURE .00 PSIA,. ... .. ..071o0EC.72 43155934,
——__ _HYDRAULIC POWER 270,00 ... GEAR BOX LOSS 20.00 . FIRST STAGE. POWER 168,61 .. SPC . . .. 2,074  AMd 3.39
HYDRAULIC PUMP 45,43  LUBE PUMP i 2,00 SECUND STAGE 170,82 0/F 682
TOTAL GEAR BOX 115,43 TOTAL TURBINE 343,43 PT OUTY 1.527
' " TURBINE INFORMATION o S o A3 7 5;5. o
FLOW 10,905  PRESSURE 300,58 7.57 EFFICIENCY 18T 450 Iy 1517 2 2 36
. SPECIFIC -HEAT RATIO.. 1,357 TEHPERATURE  1959,5 13596 EFFICIENCY 2ND L Ll0T - A2 v2335 . é°9
PRESSURE RATID 39,72 ENTHALPY o0 .0 EFFICIENCY TOTAL L 493 HP 343,43 3000.
— - _—— o CONTROL VALVES - e e e
PREHEATER BYPASS  RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW HYDROGEN FLONW
TEMPERATURE 1109,.56 S43,92 Tdo, 67 749,67 . 750.00
——— PRESSURE IN 543 .82 - 551,10 806,92 - : 475.08 . .. - -- . 532,79 : -
PRESSURE 0OUT 536.44 551.10 B75.40 329.56 328.39
EFFECTIVE AREA 09024 «01942 00481 00810 0u082
—— FLOW .. . 2.985 . AU . g 421 .. . L u.821 . 64485 . . .. N
HX ND, FLOW IN PRESSURE OUT IN TEMP our IN H ouT EFF ., SCALE FACTOR HEAT TRANS,
el % CDLD SIDE 6,485 S7u4,66 573,73 55,00 333,98 . =45,5 1044.0 265 1,000 1,000 . T085.48 BTUZMIN . _ .
HOT SIDE 3,500 537.42 636440 1109.56 A48B.B6  3801.9 1630,7 .589 1,000 1.000 & PASS COUNT
e _HX NO, . FLOW IN PRESSURE QUT. N TEMP OUT. IN M _. OUT . EFF, ... SCALE FACTOR. .__ HEAT TRANS, . e
3 CoLd SIDE 6.485 573,19 6§6%.88 433,98 460400 1044.0 1525.6 L4829 1,000 14000 3122,88 BTU/MIN
HOT SIDE 5,485 564,47 556,54 627.56 492,87 2122,0  1645.5 499 1.000 14000 5 PASS PARALL
T Hx ND, " bLow  IN PRESSURE OUT IN  TEMP OUT IN M _ OUT  EFF.  SCALE FACTOR HEAT ‘TRANS, T
g coLd SIDE 6,485 569,13 565,46 460,00 627.56 1525,6 2122.0 517 1,000  1.000 3867.47 BTU/MIN
. ...HOT SIDE. _..5T.000 200s00 199.99 Taue.22  667.06 . 0 . w0 _u361 . .. 1.000___1.000 —___ & PASS COUNY S
WX NO,. FLOW IN PRESSURE OUT IN  TEMP  OUT IN H OUT  EFF. SCALE FACTOR MEAT TRANS,
6. COLD SIDE . 6.485 556433 552,01 . 492,87  S43.92 . 1685.5 __1828.7 2352 ___1.000 14000 . .1187,95 BTU/MIN_____
HOT SIpE 28,500 200,00 199,89 637,87  5u6,6% .0 W0 629 1,000 14000 4 PASS COUNT
o HX.NO...._ __ FLOW _ IN PRESSURE OUT . 1IN TEMP  OUT.__IN _ .H__.0OUT _EFF.___ SCALE FACTUR.__ _ MEAT TRANS, e
8 COLD SINE 5,639 585,95 544,91 543,92 1194.37  1828,6 4096,% .797 1,000 14000 12791.486 BTU/MIN
HOT S1DE 10.90%8 6435 3441 1359.85 B00.52 .0 L 1,000  1.000 2 PASS COUNT
BETE © FLOW  IN PRESSURE OUT IN  TEWP OUT IN W _ OUT EFF,  SCALE FACTOR  HEAT TRANS,
9 CoLD SIDE 4485 S35.79 S33.42 778456  750.00 263644 2550.4 ,0%2 1,000 14000 ~557,92 BTU/KIN

HOT SIDE - 4,421 900,00 899,36 390,00 749,67 . 35,4 . 160.8 948 . 1.000 14000 ... 1 PASS PARALL e



BTATION PRESSURE TEMPERATURE
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Computer Case 20B (Continued)
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STATION PRESSURE TEMPERATURE
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543.924
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750.001
1959,5063

16565,000
1359.4446

1359 ,.646

Boo.524
<000

N .Y 1 J—

«000
750.000

— THS,635 ..

T4b.650
000

e 0000

2000
004

«000
<000 .

—e- w000
000 - -

<000 . ..

1959,503 . ... _.

, S 9
RHO ENTHALPY
0207  1665.505 .. . . e
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e 0000 e G000
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$000 .000
£000 +000
0000 g 000
«000 $000
A 000 4000
-4000 .. +000. —_
«000 o0
000 ,000
w000 G800
+ 000 L000 :
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Computer Case 21

% CONDITION *  DMATCH AMBIENT PRESSURE .00 PSIA. 07 pEg 72 13155155
HYDRAULIC POWER 350,00  BEAR BOX LOSS 24,00 FIRST STAGE PUWER 210,33 $pe 2,024  AMH 3.39
HYDRAULIC PUMP 50,00  LUBE PUMP 4,00 SECOND STAGE 217,68 0/F 683
. TOTAL GEAR BOX 406,00 TOTAL TURBINE 428,00 PT OUT 1,843
TURBINE LNFOHRMATINN
FLOW . 13,494  PRESSURE 372,06 9.18  EFFICIENCY 1ST 451 AL . . <1517 A3 .553B
SPECIFIC HEAT RATIO  1.357  TEMPERATURE  1962,0 1357,6  EFFICIENGY 2ND 404 Az 2335 Ah L6096
PRESSURE RATIO 40,55  ENTHALPY o0 ‘0 EFFICIENCY TOTAL 495 WP 428,00 N 63000.
7 ' CONTROL VALVES
PREREATER BYPASS RECUPERATON BYPASS DXYGEN TRIM OXYGEN FLOW HYDROGEN FLOWK
—=——-TEMPERATURE 1134,61 532,37 750,20 ) 7S0.20 750478
PRESSURE IN 525,19 539,34 744,15 476,00 503.23
PRESSURE OUT 508.29 539.34 476,49 408.00 406,54
..—... EFFECTIVE AREA . L06071 L00000 L, 00619 W01289 ... . .—._,06U44S
FLOW 2.954 000 5,475 5,475 8,019
o HX NO.  FLoW  IN PRESSURE GUT IN  TEMP OUT . IN . H  OUT  EFF, . SCALE FACTOR . . HEAT TRANS, R
{ CcOLD SIDE 8,019 574,48 573,00 55,00 355,43  =45,5 112B.7 .278 1,000 1.000 9415.85 BIUZMIN
HOT SIDE 5,065 510+70 508451 1134061  565.68  388B,5 190449 4527  1.000  1.000 4 PASS COUNT
T R NO. FLOW  IM PRESSURE OUT IN  TEMP OUT IN K  OUT_ EFF, " SCALE FACTOR T HEAT TRANS,
3 COLD SIPE  Be019 57212 567402 355,43 460402  1528.7 1525.7 428  1.000 14000 1183,23 BTU/MIN
HOT SIDE ... 8.019 558,99 S47,20 . 601,98  491.21 ..2032,3 16394 449 1,000 14000 . & PASS PARALL .. .ooo.
HX NO, FLOW  IN PRESSURE oUT IN  TEMP OUT IN W  OUT_ EFF,  SCALE FACTOR HEAT THANS,
___.'s_ coLD SIDE _. 8,019 565,87 560,46 460,02 601.99  1525.7  2032.3 o437 _ 1.000  1,000_.__ 4062.83 BTU/WIN. ____
HOT SIDE  57.000 20000 199,99 T84.92  661.47 .0 W0 380 1,000 1,000 4 PASS COUNT
____HX_NO, . _FLO¥ . IN PRESSURE oUT IN  TEMP OUT IN K OUT  EFF. ._ SCALE FACTOR .__ .HEAT TRANS. R
6 Cn D s3DE Be019 5S4beSe 540473 49t.21 532,37 1639.3 1787.5 4295 1.000 14000 1187,86 BTU/MIN
HOT SIDE 28,500 200,00 199,86 630,84 539,22 .0 W0 L8656 1,000 1,000 4 PASS COUNT
— b o - . e e ma—
HX NO, FLOW IN PRESSURE OUT IN  TEMP _OUT IN  H _ OUT  EFF, SCALE FACTOR HEAT TRANS, -
B CoOLD SIDE 8,019 528,90 526,86 532,37 113462 1787,3 38BB.,7 4730 1,000 1,000 16851,18 BTU/MIN
ROT SIDE 13.498  T.64  4ei2 1357461 762444 .0 W0 o721 . 1.000 . 1.000 _. .2 PASS COUNT
, HX NO, FLOW IN PRESSURE QUT IN  TEMP OUT IN H _ OUT  EFF, SCALE FACTOR HEAT TRANS,
C o M9TloLb 810E | 8.019 507.46 S04e25 . 775,36 . 750.76 2638.7  2552,4 052 . 14000 . 1,000 _ . =691.68 BIU/MIN .

HOT SIDE 5,475 900,00 899,03 300,00 150,20 35.4 16049 947 1.0090 1.000 1 PASS PARALL
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Computer Case 21 {Continued)
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* CONDITION ¥ p

‘

HYDHAYLIC POMWER
HYDRAULIC PUMP
TOTAL GEAR ROX

FLOW

MATCH

- - SPECIFIC HEAT RATIO

PRESSURE RATIO

TEMPERATURE
-PRESSURE IN
PRESSURE QUT

«00 GEAR 80X LOSS
36,00 LUBE PUNP
30.00

2.811 PRESSURE

1,363 TEHNPERATURE

S.44 ENTHALPY

PREHEATER BYPASS

EFFECTIVE AREA
—— . FLOW .
HX NO,
J— - 1 COLD SIDE .
HOT SIDE
- .~ WX NO, .-
X CoD 810E
HOT SIDE
WX NO, N
S ¢oLD $IDE
I . KROT SIDE ...
HX NO,
e . 8 __COLD 8IDE
HOT SIDE
— ) 3 .
& COLb SIDE
HOT SIDE
T W oNo,
9 CoLD SIDBE

— —ms — - ..HOT. SIDE

AMBIENT FRESSURE

1345,02
571.96
571,86
396062
1,413
FLOW  IN PRESSURE QUT
1.872 574,97 574,90
L4680 S5T1.88 STi.87
FLOW IN PRESSURE guT
1,872 574486 S74.56
1,872 ST4,07 573,35
FLOW  IN PRESSURE QUT
1,872 574,50 5Td,16
57.000 200400 199496
FLOW  IN PRESSURE oUT
1.872 573.32 572.94
28,500 200,00 199,99
FLOW  IN PRESSURE QUT
1,872 572,22 572,09
2.841 14.88 14474
TFLOM  IN PRESSURE OUT
1,872 571,80 571.33
<939 900,00 . 899,95

RECURPERATDR BYPASS

Computer Case 22

14,70 PSIa, -
24,00 FIRST STAGE POWER . 43,05
4.00 SECOND STAGE 14,95
TOTAL TURBINE 58,00
TURBINE INFORMATION
81,22 14,93 EFFICIENCY 18T $227
1928,8 1573,4 EFFICLENCY 2ND 573 ..
«0 «0 EFFICLENCY TOTAL 507

CONTROL VALVES

654,67 1631,77
572,64 894485
572.84 356,73
00000 ,00100
2000 939
IN  TEMP  OUT IN  H
55,00 290,36  =45,5
1345,02 182,95 4628.2
IN  TEMP  OUT IN  H
290,36 459,96  869.4
659,02 475,54 2232,4
IN TEMP OUT  IN M
459,96 659,00  1525,5
687,88 6ld5.76 .. _ a0
IN  TEMP  BUT IN M
475,54 654,67 . (562,7
707.55 620,92 .0
IN  TEMP  OUT . IN M
654,67 1345,01 2217.1
1573.38  Bi0e12 .0
IN  TEMP  DUT  IN W
1059.68 1031.77 . 3629.3
300,00 1031.77 35.4

OXYGEN TRIM

our
869,4
457,2

our
1525.5
1582.7

ouT
2232,3
0

ouT

2217.1.

o0

Qut
4628.1
o0

QuT
3532.2
228,7

DXYGEN FLOW

"SCALE FACTOR

1034.77
356,71
87.86
00252
2939
EFF,  SCALE
J182 . 1.000
901 1,000
EFF, . SCALE
460 14000
L4098 1,000
EFF.  S5CALE
873 1,000
2185 _ . _1.000
EFF.  SCALE
WT72 _ 14000
.373 - §.000
EFF. . SCALE.
751 £.000
.831  1.000
EFF
037 . 1,000
.963 . . 1.000

07 DEC.72. .. ... 13156151 . ...
SeC S.622 AMW  3.03
o0/F «501
PT OUT 14,700
Al 1517 A3 .5538
- A2 .23;5 .. Ah . 6096
MP 56,00 N €3000.

HYDROGEN FLOW

1031.77
571.27
87.63
01260
1,872 o
FACTOR HEAT TRANS.
1.000  1713.00 BTU/MIN .. ...
1,000 4 PASS COUNT
FACTOR .. .HEAT TRANS, -
1.000 (228,59 BTU/MIN
1,000 6 PASS PARALL
FACTOR  MEAT TRANS, T
1,000 1323.38 BTU/MIN
1,000 @ PASS COUNT. . ____
FACTOR HEAT TRANS.

14000 1187494 BYU/MIN_ -

1.000 4 PASS COUNT
FACTOR . WEAY TRANS, _ ..
C1.000 4514,35 BTU/MIN

. 1000 2 Pa85 COUNT

T HEAT TRANS,
=181.75 BTU/MIN
1. PASS_PARALL .

1.000
-l a0



" STATION PRESSURE TEMPERATURE

——d . e000

2 «000

3 4000

-4 000

5 0000

6 B99,.949

— T 894,862

-8 B94,851

9 1564733

.10 3544707

it 8T.862

12 200.000

13 199,986

14 199,986

{5 199.984

16 . 200,000

17 200,000

18 2004000

.89 ... 199,859

20 000

21 000
@2 000 ..

23 000

24 «000

25 — «000

26 575000

27 S74.972

28 ... STU.898

29 S7deB76

30 ST4eB76

. 5 T . 8T4.B57

L ¥ 574.564

13 5744533

B STGaS33

35 S7T4.502

36 STUe157

e AT 5T4aliS

.38 574,415

39 574.072

40 5734349

«000

«000

000

000
3004000
1031766
1031.764
1031.766
1031.766
1031.7686
1031.766
707.552
620.916
620,918
620,916
687,880
687,680
687,880

. bAS.T65
«000
000

e +000
<000

000

. <000
55,000
55.000

. 290365
2904365
2904365

- 290,385
459,964
459.964

. 459,964
459,964
658,998
o 659,017
659,017
659,017

. ee. UT5.545

RHO

000
000
000
« 000
16:648
2+678
24667
24663
1:071
1,070
245

Computer Case 22 (Continued)

ENTHALPY

«000

. «000
«000

«000

+000
000
«000
«0040
«000
«000
«000
000
. «000
3984
1.984
- o381
w361
«361
361
229
228
v228
1228
w166
. aléb
dbb
2166

s22t .

000
«Q00
«000
<000
354434
22847248
228,736
228.73%
229,458

229,458 .

2év%.f822
000
+000
000
»000
2000
000
200
+ 000
«000
-000%

Q00

« 000
«000
$ 000
=d5.499
~454500
869,381
869,381
869.381

869,381 .

1545.547
1525.547

1525.547 . .

1525.546
22324339

2232,40% ..

2232.405
2232.404
158245677

STATION

41
42
43
4y
us
4g
a7
48
49
50
S5t
52

. B3

54
55
58
57
58
59
60
61
b2
63
Ay

65 .

1]
&7

68

69
70

LT

72
73

Tl e

75
Té

N i

T8
79
8o

PRESSURE

5734317

ST2.943
572.901
572.904%
572.859
572,225

. 572.095
- 572.859

572859
§72.095
572,008
571.959

. 5714869

5718606
571.877
571.866
5714798
3714331

- -B71.265

B74630
. Ble2dd

- B1.223

19060
14.929

140742
144700
«0040
#0000
«000
Q00
+ 004
«D0Q

«000. . ...

«000
«000Q
- 000
«000
«000
- «900

144875

TEMPERATURE

475,545
654,666
654,666
854,666

654,686

654,666
1345,008
654,666
654,864
1345.016
1345.016
1345.016

«000
1059 .683
1345,016

182,946

1659 ,.683
1031.766
1031 .,766
1031,.,766
1928,769
1928,769
166%.000
1573,377

AL0.125
810.125

£000

000
750,000
- 645,745
646,873

«000 -
w000 L

000
«000
000
«0Q0
«000

1573.377

RHO

ENTHALPY
L e221 . 15B2,677 ___ .
W167  2217.133
o167 2217,133
W167 . 2217.133 .
+1867  2217.132
W187  2217,120
081 4628,145
D167 2217,132
000 000
£081 . 4628,174
L081 428,172
CO0BL  462B,171
e e000 .. L0060
$104  3629,273
«0B1 428,169
4586, 457 164 ...
04  3829,272
«107  3532.202
~«107
L0117 - 3520.877
S008°  68Y2,.646
o000 o
4000 L0080
«000 L0008
a0 G000 e
+000 £000
£000 L000
.000 g 000
£000 $800
000 L.000
aQ00 o G000 .
«000 $000
$000 L0060
w000 o o Q000
. 000 000
000 000
40060 .. YT
+000 000
«000 . «000
2000 o1 0000 .

000 .

g 000 e

SN |- R

35320201 - e e



9/-4

Computer Case 22B

* CONDITION ¥  DMATCH AMBIENT PRESSURE 14,70 PSIA, o T o7 pEC T2 13156159

"7 HYDRAULIC POMER .00  GEAR BDX LOSS ' 24.00  FIARST STAGE POWER 43,24  SPC 6,006  Amy  3.36
HYDRAULIC PUMP 30,00  LUBE PUMP 4,00 SECUND STAGE 14,76 0/F e

———___TOTAL GEAR BOX. . 30,00 : o T0TAL TURBINE . 58400  ..PT OUT 18,700 -0 oo o

TURBINE INFORMATON .

e L ON <. 34003 PRESSURE 82,61 14,97 EFFICIENCY 18T w043 AL W1S51T . . A3 .5538
SPECIFIC HEAT RATIO  1.358 - TEMPERATURE  1937.8  1571.9  EFFICIENCY 2¥D 577 A2 42335 Ak L6096
PRESSURE RATIO 5,52  ENTHALPY 0 .0 EFFICIENCY TOTAL .521 HP  S8.00 N 63000,

, CONTRDL VALVES S -
PREHEATER BYPASS RECUPERATOR BYP2SS OXYGEN TRIM OXYGEN FLOW HYOROGEN FLOW

e TEMPERATURE . 1049415 T s62427 749,80 749,80 ... .. . 749480 . . . .
PRESSURE IN 572.78 573,00 893,85 476450 572,20
PRESSURE OUT 572462 573.00 47ba52 90,44 90.13

. EFFECTIVE AREA- \23653 . .17625 . .00110 - 00206 S a01031 o e
FLOW 14204 1,023 1,203 1,203 1,800

——__HX.NOD, __FLOW  IN. PRESSURE OUT IN  TEMP OUT . IN. H . DUT EFF. .SCALE. FACTOR. . HEAT TRANS., ..

1 COLD SIDE 14800 574.97 574491 55,00 283475 45,5  B42.8 ,230 1,000  1.000 1598,60 BTU/MIN
HOT 8IDE 596 572,63 572462  1049.15 217,82  3592.7  S5B2.9 836 14000  1.000 4 PASS COUNT
ux wo, " FLOM  IN PRESSURE GUT IM  TEMP  oOUT IN K OUT EFF.  SCALE FACTOR  HEAT TRANS, o
3 COLD SIDE 1800 574e67 STheé0 283,75 460419  BL42.B 152644 460 1,000  1.000 1230,28 BJU/MIN

.7 KROT SIDE .  1.800 S74.14 &73.46  667.18 475.80  2261,0 1583.9 L499 . __1.000...1.000.____ & PASS PARALL . .
WX NO, FLOW  IN PRESSURE QUT [N  TEMP OUT IN H  OUT EFF.  SCALE FACTOR HEAT TRANS,

e 5. COLD SIDE.. 1,800 S74.54 574,22 460,19  6AT.23  1526,4 2261.2 .BB5 . 1,000 . 1,000 _ 1322,41 BTU/MIN

HOT SIDE  57.000 200400 199.96 694,04 65221 .0 0 o179 1,000 1.000 4 PASS COUNT
HX . NO, . . FLOW . IN PRESSURE OUT . IN  TEMP OUT... IN H. QUT EFF, ... SCALE FACTOR ___ MWEAT TRANS. .
6 COLD SIDE  1.800 573.43 573409 475,89 662,27  1583.% 224348 785 1,000 1.000 1187,.54 BTU/MIN
HOT SIDE - 28,500 200,00 199,99 713,34 627,15 .0 o0 L3563 1,000 14600 4 PASS COUNT
T TR Ne, T eLow IN PRESSURE QUT  IN TEMP  OUT IN W OUT EFF.  SCALE FACTOR  HEAT TRANS.
8 COLG SIOE 777 572,90 572,87 662,27 1558,23 2243.8 5379.6 .985 1,000 1,000 2437,04 BTU/MIN

P HOT SIDE 32003 16,92  14.Th . 1571+86 1387.45 .. o0 W0 o423 14000 1,000 . 2 PASS COUNT . _.__
HX NO, FLOW  IN PRESSURE OUT IN  TEMP OUT IN H  DOUT EFF,  SCALE FACTOR HEAT “TRANS,

. .9 CoLD SIPE.  1s800 572457 572425 T134B8  709.80 26349 255045 4051 _ 1,000 1,000 ___=i51,66 BTU/MIN

ROT SIDE 1,203 900,00 B899,%4 300,00 T4%,80 35,4 160.8 949 1,000 l.000 1 PASS PARALL



LL-9

STATION PRESSURE TEMPERATURE

1 000
2 000
R T S «000
4 «000
S 00000
e B 899,939
7 893,843
] 893.850
—_— 9 .. 4764523
10 47bs 099
11 0. 437
12 2004000
13 . 199,988
14 199,988
15 199,988
e ... 200,000
17 200,000
18 200,000
1 1994945
20 «000
21 000
e @& i v mem «000
23 «000
ce4 000

. BS «000 .
2é 575000
27 ST4.974
— 2B . _..... S74.9DS
29 S574.8487
30 ST4.887
e B e BT U 48T
32 S7u.600
33 STH572
— 3 . ST4.572
s STH.543
36 ) 5744222
— 3T 5744183
.-38 5744183
19 STd4143
573.464

40

2000
+000
$009
.000

3004000

749,798

749,798
T49.798
749,798
Tu9.798
749,798
713,343
627,148
627,148
627,148
694,038
694,038
694,038
652,205
«000
«000
«000
000
.000
«000
55.000
55,000
283,750

©2B3.750

2834750
283,750
460,190
4604190
460,190
4604190
667,227
667,182
647,182
667.182
475,889

RHO
«000
«000
«000
«000

16648
3674
3.850
1649
{945
1eFud

369
000
1000
« 000
« 000
000
000
+ 000

000 ..

200
000
000
000
060
000

" 3.98a

34984
«370
2370
+370
«370
+ 228
.228
228
«228
«164
elbd
« 161
RE-1}
»221

Computer Case 22B (Continued)

ENTHALPY

000
000
2000
«000
35.434
160.823
160.846
16048464
1624365
162,365
163,790
+000Q
#0090
2000
000
000
000
«000

<000
«000
«000
«000
000
«000
=45 .499
“454500
Baz.767
B4z2.,767
842,767
842,767
1526,579
15264378
152&,378

1526.376 -

2261.179
22e1.021
2261.021
2261.020
1583.937

«000 .

STATIGN PRESSURE TEMPERATURE

41
agz
43
44
45
46
47
as
a9

- 5g

51
32

. 53

54
55
56
37
58

59.

60
61
62
63
Y]
&5
bb
&7
&8
69
70

L

7é
73
T4
75
Te
77
78
79

-ag..

573.435
573.087
575.047
573.047
573.008

572.897 .

572.867
572995
572866
5T2.867
572+805
572.777
5724620
57é«621
5724635

5724621

572.573
ST2.247

572.202

90.126
82.627
82604
19.391
14,974
14,919
14.764
14.700
Q00
+000
Q00
000

+000

#0009 .

«000
-000
+000
«000
«000

«000 ..

475 .89
hbH2.274
662.274
662,274
662.274
662,274
158,230
662,274
b62.274
1049,148
1049.148
1049,148

«000 .. . .

T73.877
1049,148
217.820
T13.877
T49.801

T49,808 .

T49.801
1937.826
1937.826
664,996
1571.85%
1571.855
1187,.453
1187.453

+000
000

750,000

652,205

653,307

000

L4000 .

« 000
=000

«300 .

2000
«000
«000

255058 L

RHO ENTHALPY

e221  1583.937
o165  2243,798
«165 | 2243.797
<165  2243,767
$165  2243,796

, «165 _ 2243,794
D71 5379,573
«165  2243,796
000 T
W105  3592,669
2105  3592,668
«105  3592,867
$000 . L000

Ce138  2634,891
«105  3542,664

v <W4B5 .. 582,938

o138 25634,890
L144  2550,512

e lud
£023  2540.267
«008  6725,045

Y1 B Y. Y B
£000 000
<000 000"
$000 . 000 _
000 2000
000 000
000 L0000
080 L000
000 ,000

L0000 - .0 .0060
000 2000
$000 000

e 0000 000

+000 000
$000 000
w000 . 800
L0090 000
+000 .000

#0060 .. 1,000



8/-4

Computer Case 23

* CONDITION *  DMATCH AMBIENT PRESSURE 14.70 PS)A. . 07 DEC 72 13157113
_ HYDRAULIC POMWER 5,080 GEAR BOX L0SS 24.00 FIRST STAGE PQWER 46,00 sPC 5.015  AMW  2.99
HYDRAULIC PUMP 30,29 LUBE PUMP 4,00 SECOND STAGE 17.29 0/F ,483
TOTAL GEAR BOX 35,29 TOTAL TURBINE 6%3.29 PT QUT 14.700
TURBINE INFORMATINN - o
FLOW 2.949 PRESSURE E5.78 14,95 eFFICIENGY 1ST Ph2u AL « 1547 A3 5538
o SPECIFIC HEAT RATID . 1.364 TEMPERATURE 193046 1565.2 EFFICIENCY 2ND W572 .. .A2.. ..2335 . A4 6096
PRESSURE RATIO S.Th ENTRALPY 0 ol FFFICIENCY TOTAL .508 HP 63,29 N €3000.
N CONTROL VALVES B —
: PREHEATER BYPASS . RECUPERATOR BYPASS DXYGEN TRIM OXYGEN FLOW HYDROGEN FLOMN
TEMPERATURE 1331.63 651,45 1066405 1066405 1066405
—.—.— PRESSJRE IN - 571.57 572.58 . 894,43 343,30 X . 570,83 o
PRESSURE OUT 571.46 572,58 143,33 92.61 92,38
EFFECTIVE AREA L43732 «00000 L00105 £00272 J01362
e e FLOW . 1.588 000 19690 . 960 . L 1.549 .
WX NO, FLOW IN PRESSURE GUT  IN TEMP  OUT  IN H oUT  EFF. SCALE FACTOR HEAT TRANS,
e 1 (OLD SIDE 14989 574497 574e89 55.60  249.33 ald5.5. 70541 o152 . 1000 . 1,000 . 1493.02 BYU/MIN
' HOT SIDE 431 57153 571a52 1331463 15206 458149 352.7 .924 1.000 1.000 4 PASS COUNT
——_HX. NO, -~ FLOW IN PRESSURE OUT . IN TEMP ouT N H . oUT FFF,.... -SCALE FACTOR .._ __HEAT TRANS, —
3 COLD SIDE 14989 574.86 57455 249,33 460,23 705.1 1526,5 .u454 14000 14000 1633.76 BTU/MIN
HOT SIDE 1,989 573,97 573.14 714,31 482,61 2u28.2 1608,5 Lu98 1,000 1.000 & PASS PARALL
T Hx NO. " FLoW  IN PRESSURE DUT IN  TEMP OUT IN H  OUT  EFF.  SCALE FACTOR  HEAT TRANS, o
5 coLh SIDE 1,989 574,48 574,08 460,23 714,39 1526,5 2426.4 L8EB 1.000 14000 (789,90 BTU/MIN
e _ _ HOT SIDE _ S7.000 20000 199.98 . . T46.57 692.2% .0 L0 190 . 1,000 .1,000.____ 4 PASS COUNT ____
HX NO, FLOW IN PRESSURE QUT  IN TEMP  OUT 1IN H oUT  EFF, SCALE FACTOR REAT TRANS,
B COLD SIDE ... 1.989 573,10 S72.68 . 4B82.6] . 651,45  1608.5 2205.8. .754 __ 1.000 . 1,000 1188.19 BTU/MIN _
HOT SIDE 28,500 200,00 199,99 70644 619,65 0 .0 ,388 1,000 1,000 4 PASS COUNT
______HX NO, . FLow IN PRESSURE QUT = IN TEMP  OUT __ IN M . OUT EFFe. _ SCALE FACTOR ___ MEAT TRANS., . ____
8 COLD SIDE 1,989 571,87 S71.73 651,45 $331,68 2205.,8 4581.2 ,744 12000  1.000 472454 BTU/MIN
MOT SIDE 2.949 14489 14475 1565,20 803.68 0 o0 ,833 1.000 14000 2 PAS5 COUNT
) HX NO, FioW IN PRESSURE QUT  IN TEMP  OUT  IN W OUT EFF.  SCALE FACTOR  HEAT TRANS,
9 cOLD SIDE 1,989 571,48 570,91 1094,10 1066,05 3748,9 3451.4 ,L03S 1,000 1.000 =194.01 BTU/MIN

- MOT 8IDE 360 R00.00 B99.95 30000 1066405 3544 237.0 L9865 1.000 1.000 4 PASS PARALL .. . __



4TATIQN PRESSURE
[ R 000
R «000
3 GO0
Y <000
‘5 900000
6 899,946
e . B94.442
8 894,431
9 3434330
e A0 343.301
1! 924614
12 2004000
— A3 .- 199.988
14 199,986
15 199,986
16 . ..._ 200000
17 200,000
18 200000
e 19 199.9B4
20 #000
2l 2000
L. R2- — -a000
23 «000
24 000
25 . . 000
26 575.000
27 5704946
-] - P . 574.895
29 STa.876
30 S7T4.876
S § § e 5744857
32 STueSub
13 S74.511
_F4 .. 5T4e511
35 574ed476
36 . 8744075
- ¥ - . STH.024
33 5744024
39 . 5734972
A0 ST34135

TEMPERATURE

000
+000
+000
000
300.000
10664053

. 10664053

10664053
10664053
1066.053
1066,053
706,438
619,652
619.652
619,652
L TUe 870
TU6,570
Tl6,570
692.287
«00¢
000
2000
000
000
«000
55.000
55.000

- 249,325
2494325
2u9,325
249,325
460.234
46G.234
4604234
460.234
7144385
Ti14.312
714,312

7144312

482,610

RHO

+000 .

000
000
.uuo
16648
2583

2567 ..

2.567
994
« 334
w269
000

..a000
«000
000
«000
« 000
000
«000
«000
«000
+000
+000
DOQO

w000 .

3.984
34984
H22
a2z
422
w22
228
228
228
228
«153
«153
«153
#1533
217

Computer Case 23 (Continued)

ENTHALPY

«000
«000
000
000
3S.434
2537.010
237016
23it.0lé
2374636
237.630
237,919
«000

2000 . -

«000
00

000 ..

2009
000G
-00Q
«000
«000

w00

<000
«000
+000
=45.,499
=45.,500
705,140
705.141
705.141
7054141
1526.540
1526,540
15264540
15264540
2426.438
24264179
24264173
2426178

1608.465.. ..

STAYIoN PRESSURE

41
42
43
44
s
46

B

48
49

50... ..

51
Sg

sS4
55
1
57
58

59 ..

&0
61

b8 e

&3
&4

65 e

.13
67
68
&9
70
71
T2
73

74 .

75
76
77
78
79

B0

853 .

. 5734099
5724677
572.62%
572629
572.5B2

871725
S72.582
572582

L 571725
571+628
571.566

. BT1edB5

571.522
571+530
S71.528
571442
5704908
92,381
85,803
85.781
19.687
144952
14893
14747
jU4=700
«000
000
«000
+000
Q00
000
«000
<000
«000
2000
«Q00
000
«000

TEMPERATURE

4g2.610
651 446
651.446
651,444
651,446
651,446

1331 ,660. .

651,446
451,446

1331.626 .

1331.626
13314626
000
1094,105
1331,.626
152.062
1094,105
1066.053
1066,053
10664053
1930,571

1950.571 e

1654 ,999
15965197

1565.197 . .

803.679
803.679
«000
<000
7504000

TobaT16

7T, 765
«200
000
000
«000
» 0400
» 000
000

RHO

217 .

e168
«168
168
168
w168
082
+168
«000

~e0B2

082
«082

4000

2100
«082
723
100
2103

-+103

«Q17
09

-« 000

=000
000

«000_

«000

- 000

«000
000

000 . ..

« 000
«00¢

2000

+000
$ 000

w000

«H00 .

« 000
» 000

«000.

ENTHALPY

2205.844
2205.843

1608.465 .

. 2205.843 ...

2205.843
2205.829

H4581.16T

2205,843
000

.. 4580,978_

4580,975
4580,974

000 L

3748,941
4580.973

352,729 .

.X748,940
3651,398

L .3651,396 . ...

"3640,119
6698, 737

SRR TT B

«000
<000

«000
000

Y. 1,Y.

IOOO
«000
« 000
000
000

USRS + 1]

000

«000

s ] ]
«000
2000

. 14000

e 000

Y]



08-4

Computer Case 238

.. CONDITION *  DMATCH AMBIENT PRESSURE 14,70 PSIA. 07 DEC 72 13357125
. . HYDRAULIC POMWER 5,00  GEAR BOX LOSS 24,00 FIRST STAGE POWER 46420 SPC . 5,400  AMW  3.37
HYDRAULIC PUMP 30,29  LUBE PUMP 4,00 SECOND STAGE 17,09 0/F 670
TOTAL GEAR BOX 35,29 TOTAL TURHINE 63429 PT OUT  14.700
- TURBINE INFORMATION R
FLOW 3,176  PRESSURE 87.39 15.01  EFFICLENCY 187 442 AL e1517 A3 .5538
._. SPECIFIC MEAT RATID  1.358  TEMPERATURE  1940.8  1563.0  EFFICIENCY 2ND W5B0 . A2 ... 42335 Al 6096
PRESSURE RATIO 5.82  ENTHALPY .0 .0 EFFICIENCY TOTAL 524 WP 63,29 N 63000.
S o o CONTROL VALVES . AT B
PREHEATER RYPASS  RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 1001 .54 658,82 750400 750400 750401
——___PRESSURE IN - .- . 572.55 572476 . 893410 - . GTT7.62 571499 -.
PRESSURE ouT 572.45 572.76 477465 95,69 95,36
EFFECTIVE AREA 32280 22147 L00817 L00218 01090
. FLOW - 1.372 1170 1.275 1,275 . 14901
HX NO. FLOW  IN PRESSURE QUT IN  TEMP OUT IN H  QUT EFF.  SCALE FACTOR HEAT TRANS,
——. 1 COLD SIDE . 1,901 574.97 574,91 55,00 243442 .  =45.5  681.8 o199 . 1,000 1.000__ . 1382,81 BTU/MIN .. _
HOT SIDE 529 572.46 572445  1001.54  184.98  3427.1  463.9 4863 1,000 1.000 4 PASS COUNT
L HX KO, . . FLOW . IN PRESSURE OUT IN  TEMP OUT .IN H . OUT EFF, . . SEALE FACTOR ___ _HEAT TRANS, e
3 COLD SIDE  1.901 S574.67 574459 283,42 U460.03  681.8  1535.8 L858 1,000  1.000 1604,60 BTU/MIN
HOT SIDE 1,901 574,06 573.28 720,58  4B2,15  2448.1 16069 ,500 1,000 1.000 6 PASS PARALL
T © FLOW IN PRESSURE QUT IN  TEMP OUT IN W OUT EFF.  SCALE FAGCTOR  HEAT TRANS,
5 coLd SIDE  1.901 574,52 ST4,16 460,035 720,59 1525.8 2448,2 898 1.000  1.000 1753.76 BTU/MIN
. HOT SIDE 57,000 200+00 199,99 750411  697.14 V0 W0 L183  1.000 1,000 ... . 4 PASS COUNT . ___
WX NO, FLOW  IN PRESSURE OUT IN  TEMP DUT IN H  DUT EFF.  SCALE FACTOR HEAT TRANS,
& _COLD SIPE._ 14901 573.25 572.86 GBZ.18  658.82  1606e9 223147 o769 . 14000  1.000 ... 1187.89 BTU/MIN _ .
HOT SIDE 28,500 200,00 199,99 781,75 625,38 .0 W0 376 1000 14000 4 PASS COUNT
" _HX NO, _ _FLOM  IN PRESSURE DUT IN  TEMP OUT _IN . H.. OUT EFF. . . SCALE FACTOR ____ MEAT TRANS. . _ ..
8 COLD SIDE . 727 572,68 572,65 658,62 1554,84 2231,7 536746 o991 1.000 1,000 2280,55 BTU/ZMIN
HOT SIDE 30176  {4+95  14eT77 .  1562.99 1222485 . .0 0 o376 1000 14000 2 PASS COUNT
T FLOW  IN PRESSURE OUT IN  TEMP OUT IN H  OUT EFF.  SCALE FACTOR  HEAT TRANS,
9 COLD SIDE 10901 572,39 572.04 778.16 750401 2635.9  2551,2 ,051 1,000  1.000 160,95 BTU/MIN

_____ - HOT SIDE 1,275 900,00 899,93 300,00 790,00 .. 35,4 160.9 ,949 1,000 _3.000 ... 1 PASS PARALL - .



18-4

STATION PRESSURE
- i «000
2 2 000
3 000
. & «000
5 F00.000
[} 899,933
— v 8934114
] 8934099
9 477« b4ys
—Yd_. . .. ATT.818
11 ' 5.694
12 200.000
e VY . 199,388
14 199,968
15 199,948
e 16 .. 200.000
17 200,000
14 200000
e 49 . 199,985
20 «000
21 2000
e PR s e 000
23 2000
‘ 24 000
e 88 000
2b 575000
27 574971
e BB . ST4W905
29 5T7T4.868
30 574.888
3l . _._.5T74.871.
32 5744588
313 S74.556
.. 34 e~ .. 95TU4 4558
35 S74.525
36 574,156
e 3T . 5T4e108
38 57ds108
i9 ST4.060

S P e .5734283

TEMPERATURE

«000

«000

2000

300
300.000
750,002
750002
750.008
750002
750.002
7530.002
T1l1a750
625,377
625,377
625377
T50.411
TS50.111
750.111

- 497,137

000
000
«000Q
«000
2000
«000

- 55.000

554000
243.419
243.419
ea3, 419
243,419
4604029
4b0,029
460,029
460029
720.594

. 720578

720.5748
T20.578

4824377

RHO

«Q00
+000
« 000
2000
16648
3.673
3e645
1,449
1.948
1+748
V390
«000
2000
«000
2000
«000
«000
«000
000
«000
0G0
«000
000
000
«000
T.984
Te984
- #4833
«H33
U433
2433
228
228
‘0228
»228
152
152
#1652
152

218"

Computer Case 238 {Continued)

ENTHALPY

«000
«000
«000
<000
35,434
160,872
160,897
160,897
162.408

162,408 . ..

163.816
T X000
000
300
000

Q00 ..

000
<000
«000
000
000
£000
<009
2000
- 000

=45.499

~45.500
68l.806
6B1.806
b81.506
681,807

1525,785

1525.785

15254785

1525.785

2448.196

26448139

2448,139

2446,138

1606,893

STATION

41 ..

42
43
4y
a5
46

L

48
49
S0
51
gz
53
54
55

58 .

S7
56
59
&0
61
be
63
&4
&5
b6
&7
68
69
70
71
72
73

T4

75
76
77
78
19

.89 . ... -

PRESSURE

5734250
5T72.862
572.818
572.818
§T2.774
572678

.. 572.650
572757
572650

. 572.6%50

572584
5724550
572.446
572.4d6
572.456
R72.446
5724393
572.038

.- . BT7L.986

954363
874408
.- B7.386
20.087
15.007
14947
14773
14.700
«000
«000
.000
.+00Q0
«000
GO0
#0000
«000
«0040

— . «000
« 000
«000
000

TEMPERATURE

482,177
658,817
658,817
658,817
658,817
658,817
1554, 841
658,817
658,817
1001.53¢6
1001.534
1001.536

«00¢
TT4,.160
1001.536
184,938
TTd.160
750,006

750,006 . -

750,006
1940,841
1940.841%
1665.000
1562.994

1562.994 .. ...

1222,848
1222.848
000
«000
750.000
710.353

711,399

.« 000

«000 -

«N00
+000
.0¢0
000
000
w000

- 000

RHO

. =218
s166
el6b
«l66
1606
«166

a7

. 166
<000
110
JtQ
«11¢
«000
«138
«110

«579

+138
L1404

- alld

.024
009
~4000
000
«000
$000
$ 00y
L0600
$000
-000
000
000
000
£000

L 000 ..

000
Q00

000 .

«000
<000

ENTHALPY

1606,892 ...
2231,5678
22314677
2231,677 ...
2231,677
2231.675
9367.627 .. .
2231.6764

000
3427131
3427.129
3427,124

000
2635,877
3427,126

463,947

2635,875
2551,224
25514223 oo
541,094
6737.043

000 e s e

«000
000

e 00D . e e e

#3000
000
— L0000 .
L000
000
000 .
L0080
-000
. 4000
«000
000

+000
000
1,000 .. .

£000 ...

26
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Computer Case 24

. .. % CONDITION ¥  DHATCH AMBIENT PRESSURE 14,70 PSIA, 7. DEC 72 13157160 -
—— HYDRAULIC POMWER 10,00  GEAR 80X LDSS 24,00 FIRST STAGF POWER 48,89 SPC .. ... 4596 . AMW 2.99
‘ HYDRAULIC PUMP 30,57  LUBE PUMP 4,00 SECUND STAGE 19,68 O/F .485
TOTAL GEAR BOX 40,57 TOTAL TURBINE 68,57 PT OUT 14,700
TURBINE INFORMATION o i
FLOW 3,109  PRESSURE 90,43 14,98  EFFICIENCY 18T J423 A1 1517 A3 .5538
—.._ . SPECIFIC HEAT RATIO  1.364  TEMPERATURE  1933,0  1557.3  EFFICIENCY 2ND .570 A2 . . .2335 Al 6096
PRESSURE RATIO .04 ENTHALPY 0 «0 EFFICIENCY TOTAL «511 HpP 68,57 N 63000.
R CONTROL VALVES C -
PREHEATER BYPASS  RECUPERATOR BYPASS OXYGEN TRIW OXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 1322,82 645,29 1065.,34 1065.34 105,34
. PRESSURE IN - 571.20 572,32 893,78 344,32 o 57081
PRESSURE OUT 571408 572,32 344,35 97067 97.42
EFFECTIVE AREA , 41275 00000 L 00111 00287 01434
e FILON 1,684 000 1,015 1,015 2,094 .
HX NO, FLOW  IN PRESSURE OUT IN  TEMP OUT IN K  OUT  EFF. SCALE FACTOR MEAT TRANS,
——— 1 COLD SIDE - 24094 574.96 574489 56,00 . 202e43 =455 67749 o148 .. . 14000 . 14000 — 1514.96 BTU/MIN.
HOT SIDE 410 571417 571e16 1322.B2 150464  4549.9  I4B,7 ,924 1,000 14000 4 PASS COUNT
—_— _HX ND, FLOW IN PRESSURE OUT IN  TEWP OUT In H  OUT  EFF. . SCALE FACTOR ... _HEAT THANS, N
3 oD SIDE 24094 GS74.85 574451 262483 460e32  677.9 152649 452  1.000 1000 1777.86 BTU/ZMIN
HOT SIDE 2,094 573,87 572,93 724,95 484,94  2463.5 161649 497  1.000 1,000 b PASS PARALL
WX O, " FLOW | IN PRESSURE OUT IN  TEWP OUT IN W OUT  EFF.  SCALE FACTOR  HWEAT TRANS,
5 COLD SIPE 2,090 574,43 573,98 460,32 725,00 1526,9 24636 .883 1,000 14000 1961.,80 BTU/MIN
o HOT SIDE ...57.000. 200,00 199499 760407  TO1elB.—rn - 40 0 o196 . 1.000. 1.000. .. ._ & PASS COUNT . . _ ..
HX NO, - FLOW IN PRESSURE OUT IN  TEWP OUT IN W  OUT  EFF, SCALE FACTOR HEAT TRANS,
_ b CULD SIDE#A 24094 . 572.59 ST2.4% LB .94 645.29 __1416.9 _ 2184,.3 «T38 . 14000 __ . 1.000__ 1183012 BTU/"IN__._.__.
HOT SIDE .. 28,500 200,00 199.98 702,23 615,18 .0 .0 .40l 1,000 1,000 4 PASS COUNT
e HX NOD, _ _FLOW  IN PRESSURE QUT IN  TEMP OUT IN _ H  OQUT  EFF, .. . SCALE FACTOR __ HEAT TRANS, .
8 COLD SIDE 2,094 574,54 571,38 645,29 1322.88 2184,3  4550.2 .743 1,000 1000 4954.68 BTU/NIN
ROT SIDE 3,409 14491 14475 1557410 799.39 .0 .0 .B31 1,000 1000 2 PSS COUNT
T X Ne, " FLoW  IN PRESSURE OUT IN  TEMP OUT IN H  OUT  EFF.  SCALE FACTOR  HEAT TRANS, -
9 COLD SIDE  2.098 571.07 570450 109%.48 1065.34 3786.8  364B.9 .035 1.000 14000 -204.88 BTU/MIN
KOT SIDE 1,015 900,00 899,94 35,4  236.8 L.965 14000 1,000 { PASS PARALL

300,00 1065,34



D

STATION PRESSURE
S «00a
2 <000
3 «000
- & + 000
5 9004000
b 899,941
1 ... 893,798
8 893,785
9 344,355
10 . J4de328
11 97.665%
12 200,000
13 __ 199,985
14 199,985
15 199,985
t6 . 2004000 .
17 200,000
18 200,000
19 199.987.
29 2000
21 000
- ¥ S 0G0
‘23 « 000
24 000
25 . S 500 ..
2é ST5000
A8 ... _._STu.886
29 STlU.866
30 STheB66
3. .. 574.B45
32 574.595
-33 574,466
B 17 IOUR—— YY1}
s ST4.428
3 S73.982
37 .. S13.924
38 5T3.924
1) S73.865

__ag

_..5724933. .

TEMPERATURE

«000
«000
000
+000
3004000
1065,344

.1063.2404

1065244
1065,344
1065,3d4
{065.344
702.232
615,176
615,176
615,170
760.073
760073
70073

000
000
000
«000
000
«000
55.000
55.000
. 242.432
242432
242.432
2424432
460.318
460,318

. 4604316

4604318
724,999

. 124,952

7244952
7244952
484940

-- T0Le176.

R0 ENTHALPY
£ 000 000
«000 2000
#2000 ]
+000 «000
16648, 35.434
2585 236,839
2567 236.846
2.567 236846
+998 237466
2998 237466
284 237,745
000 000
+000 «000
«000 - 000
«300 «000
«000 + Q00
«000 « 000
000 «G0D0
«Q00 .. —. 000
«000 «000
«000 «000
000 . - «000
2000 »0090
«000 L0000
«000 .
31,984 =U45,499
3.984 45,500
435 . 67T.907
« 435 6774907
w435 677,907
. w435 677.908 ... .
228 1526,852
228 1526,.852
. e228 . 15264852
«228 1526,851
«151 2463,631%
«151¢ 2463 ,445
151 24063 ,465
150 2463,464

216 .. 1616.932

Q06

STATION PRESSURE
41 . 572492
LT 5724427
43 572375
44 . 8572375
45 572.322
4s 571539

. 49 _S71«381
us 572522
49 572.322
50 571.581
g1 571.274
52 571.205
53 ..58T1.077
Sy 571163
55 5734172

-1 571163
57 57T1.075
548 570495

.89 .. BT0.409
60 Ted17
61 90,457
62 v Y00 43S
63 - 20398
6y 14.976
(-1 e 144911
L1 14,752
&7 14,700
b& «009Q
69 «Q00
70 £000
71 T w00
T2 000
73 « 000
TG . e «000
75 «000
Té «000Q
77 w000
78 000
19 2000

B .. _ w000

Computer Case 24 (Continued)

TEMPERATURE

UB4.940 .

645.291
645,291
645,291
645,291
645.291
1322.885
645,291
645.291
1322.820
1322,.420
1322,R2¢0
000
1093,479
13z22,.820

150.839

1093,479
1065,.345

1065.345 -

1065,.345
1932,%4A
1932,548
1664,998
1557.096

1557.096 ...

799,386
799,386
000
2000
750,000

720,706 . . . -

Te1.743
£000
£ 000
#0000
»000

«000 .

«000
000

«000 ..

RHO

L alb9

- #2186

e169
+ 169

w169
+169

.82 .

T

2000
082
VB2
082

. +000

100
QB2

129 . _

«100
103

- 103

- .000 . e

000

018
=009

000

000

000

«00¢
.ono
2000

- 000

000
000

«000 .

«000
2000

« 000
«000

_e000

« 000
+000

ENTHALPY

1616,932
2184,271
2184.270
. 2184,270
2184,269
2184,254
4550.165 . .
2184,269
+000
4549,938
4549,%36
4549,934
000
31746,T60
4549,933
348,689 _
3746,758
3448,926
__.3648,9248
3637.778
6707,486

RN Y Y R

000
4000
T L000
L000
«000

15

Y'Y T

000
000
.00
«000
000
Qnuu ———
.000
2000

050
2000

e -2 000

1,000
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— ... ® CONDITION * DMATCH  AMBIENT PRESSURE
————HYDRAULIC POMER « 10,00 GEAR BOX LOSS ..
HYDRAULIC PUMP 30,57  LUBE PUMP

TOTAL GEAR BOX 40,57

FLOW 3.346 PRESSURE
SPECIFIC HEAT RATIO  1.358  TEMPERATURE
PRESSURE RATIO 6,12  ENTHALPY

TEMPERATURE
~———PRESSURE IN

PRESSURE QUT

EFFECTIVE AREA

——._.FLOK -
HX NGO,
e 1 COLD SIDE
HOT SIDE
———-H% NO, . .
3 ¢OLD SIDE
HOT SIDE
T wx no,
5 COLD SIDE
. HOT SIDE
HX NO.
—ee. . & COLD SIDE .
HOT SIDE
IO |} R ']+ ] .
8 COLD SIDE
HOT &IDE
T WX NO,
¢ coiD SIDE
R - HOT SIDE

PHREHEATER BYPASS
994451

§T72.30

FLOW

- 26002

2345

FLO™
2,002
2.002

" FLOW

2.002

87000

FLOW
2.002
28,500

-~ FLOW

767
e346

FLOW
24002
1,345

572.19
+33582
1,457

IN PRESSURE QUT
574.97 574490
572.20 S7£,19

IN PRESSURE ouT
574,86 574,55
57396 573411

IN PRESSURE QUT
574448
200400

5T4a07
199.99

IN PRESSURE oUT
57307 5T2.64
200,00 199,99

IN PRESSURE OUT
572,44
14.97

572,41
14.78

IN PRESSURE QUT
S72«13 571+75
900,00 899,93

Computer Case 24B

14.70 P3IA.

24,00
4,00

FIRST STAGE POWER
SECOND STAGE
TaTal TURBINE

TURBINE INFORMATION

92.10 15.04 EFFICIENCY 18T
1943,2 1554,5 EFFICIENCY 2ND
o0 o0 EFFICIENCY TOTAL
© EONTROL VALVES :
RECUPERATOR BYPASS DXYGEN TRIM axy
652424 749,95
572453 892.32
572.53 478444
22122 « 00123
14235 1.345
IN TEMP  QUT 1IN H QUT  EFF.
55.00 237442 m45.5 658,3 . ,194
¥94,51 1B5,24  3402.7 465,.,0 LBel
IN TEMP  OUT- -IN - H QUT  EFF.
237,42  4h0,04 658,31 1535.8 ,452
73015 484,45  2481.7  161S.1 .499
IN TEMP  OUT  IN H ouT  EFF.
4604046 730417 152%.8  2481.8 ,893
762.39 705!11 - '0 -Q .139
IN TEWP  QUT  IN H ouUt  EFF.
484,45 65224 . 161541 2208,6 753
707,36 620,65 .0 0,389
IN TEMP  OUT . IN H QUT  EFF.
652,24 1545,67  2208,6  5335.3 ,990
1554.46 1215403 .0 0,378
IN TEMP OUT IN H  OUT  EFF.
T74.14 749,96  2635.8 2551,1 L051
300,00 . 749,95 35 .4 160.9 .949

49,08
19.50
68,57

wlu2
«580
« 527

GEN FLOW

TH9,95

478.41

i00.87

« 00230
1.345

SCaLE

1.000 .

1.9000

- SCALE
1.000
1.000

SCALE
1.000
1.900

SCALE

14000 -

1.000

.BCALE
1.000
1.000

SCALE
1.000
1.000

.47 DEC

spc
QsF

PT OUT

i1
¥
Hp

72 13157348 .
4,949 AMW  3.37
672
14,700
1517 Al .5538
«2338 ~ Ah .6096
48,57 N 63000.

" HYQROGEN FLON

?“9096 .
- 571.59 - -
100.52
L01148
2,002
FACTOR HEAT TRANS,
14000 ... 1408,67 BTU/MIN .
1,000 4 PASS COUNT
FACTOR . _ HEAT TRANS, _
1,000 1736,43 BTU/MIN
1,000 & PASS PARALL
FACTOR HEAT TRANS.
1.000 1913,33 BTU/MIN
1.000 4 PASS COUNT
FACTOR HEAT TRANS,
1,000 1187.93 ATU/MIN
1,000 4 PASS COUNT
FACTOR __ ___HEAT TRANS,
14000 2397.50 BTU/MIN
12000 2 PASS COUNT
FACTOR  HEAT TRANS,
1.000 169,61 BTU/MIN
(L.000 .. . .1 PASS PARALL .. ______



Sg-9

STATION PRESSURE
R T 2000
2 =000
3 «000
.4 « 000
5 00000
] 899,926
oo V. B92.335
] B92.320
9 478,438
- 10 278.406
1 100.867
¢ 12 20¢0.000
13 199,986
14 199,986
15 199.986
16 2004000
17 2004000
18 200.000
19 - 199,987
20 000
21 «000
.22 +000
23 000
24 «000
.85 L. 000 .
26 575.000
27 574.968
— 28 - ST4.897.
29 ST7T4.879
30 5704879
——.31 .S7a.861 .
32 5744551
33 ET4.516
. 5TUeB16 ..
35 ST4.481
36 S7T4.071
e BT BTuLO17. .
‘38 STU01T
39 573,963
IR 1 DR - ¥ & T ¥ I S

TEMPERATURE

+000
000
2000
000
3004000
749.955
T49.955
749,955
749.955
749,955
749,952
707360
&20.647
620,647
b20.647
162,392
762,392
762.392
7054112
«000
«000
«000

« 000

« 000
«000
554000
554000
237.421
2374421
23Te421

- 237.421

4b60.042
460,042
4bpe0u2
460.042
7304172

-T30.154

T30.154
7304154

484,448

" RHO

«000
000
300
000
1heb648
3.673
3.642
3.642
1.952
1952
411
«000
300
2000
«000
<000

<000

000
»000
«000
«000
«000
000
«000
«000
T.984
3.984
sl Eid
44y
LT
444
2228
228
»228

SLLE

.1“q
2149
149
217

Computer Case 24B (Continued)

ENTHALPY

«000
«000
«000
«000
35.434
160.861
160.888
160,888
162.395
162,395
163,787
«000
«000
2000
000

£ 000
«000
+000

000 - .

«000
«000
«000
«000
000
«000
-5, 49
=45,500
658.291
658.291
658.291

. 658,291
1525.835
1525,835
1525.835
1525.834
24814760

2481,697 ..

24814697
2481.696
1615,138

STATION PRESSURE TEMPERATURE

41

42

43
44
45
46
47
48
49
50
51
52
53
54
55
54
57
58
59
60
f1
82
63
64
65
66
67

. b8 .

&9
70
71
Te
73

- T4

75
76

LR

78
79

ap. .

. 573.070 .

$T78+b42
572594
872.594
572545
572.439

~572«410

572527
5724410
572410
572337
572,299
572191
5724191
K72.202
572.191
5724133
571745

57168689

100547
92119
92,095
20826
15.036

S 1a.370
1d4.781
14.700

000
«000
«000
«000
« Q00

«000.

<000
«000
000
000
- w000
000
«000

484,445
bh2,244
652.244
652.244d
852,244
652.244
1545.673
652,244
632,244
994,507
994,507
994,507
000
778,138
990,507
185,242
Tr4.138
T49.960
Td49.960
T49.960
1943,247
1943.247
1665.200
1554,459
1554,459
1215,028
1215.028
«000
+000
750.000
723,067
724,102
=800

RMO

«000 ..

000
000
2000
«000
«000
.«000

.e2i?

168
168
#1568
«168
«168

ENTRALPY

«072.

2168
2000
111
«ill
11
000
«138
111

..a578

«138
'1““
144
028
009

«000
«000

Q00
000
«000
«000Q
« 000
«000
«000
«000

«000 .

«000
«009

w000

000
« 000

16154137 L

e208,.642
2208.64)

208,641 .

2208.640
2208,638
5335.313
2208,640

2000

. 3402,687 . .

Juy2,685
402,684
000

 2635,796

342,682

464,995 . ...

2635,794
25514057

-..2851.056

000 ...

«000Q. .

2541,044
6745.806

2000

000
«000

€000

#0000
000
«000
«000
000
«000
« 000
+000
. 4000
.000
.oon
.e000
«000
000

23

~«000.. . — 1,000 —— . o — o



98-4

* CONDITION =* DMATCH AMBIENT PRESSURE
HYDRAULIC POWER 20,00 GEAR BOX LOSS
HYDRAULIC PUMP 35,14 LUBE PUMP
TOTAL W AR BOX 125,14

FLOW S.,63L PRESSURE
SPECIFIC HEAT RATIO 13561 TEMPERATURE
PRESVURE RATIOD 10,38 ENTHALPY

PREHEATER BYPASS  RECUPE
YEMPERATURE 1235.85
—o_ PPLSSURE IN 564415
PRESSURE OUT 563,37
EFFECTIVE AREA 25083
— _FLOW B 2,614
X NO, FLOW IN PRESSURE OUT
—— 1 COLD SIDE 3,603 574,90 574,65
HOT SIDE 1989 563,74 563.67
e WX ND, . FLOW IN PRESSURE QUT
- 3 COLD SIDE 34603 574s51 573.5]
HOT SIDE 3,603 S71,70 549,04
WK NO.  FLOK  IN PRESSURE oUT
S coOLD SIDE 3,603 571,28 872,04
. _HOT_-SIDE . .57.000. 200.00 199,99
HX NO, FLOW IN PRESSURE OUT
6 _COLD SIDE._ 3.603 §68.92 567.50
HOT SIDE  .28.500 200,00 199,95
HY NO, .  ___FLOW _ IN PRESSURE QUT.. _.
8 COLD BIDE 3,603 565,06 564,62
HOT SIDE S.631  15.26 1485
"~ mx Mo,  TFLOW  IN PRESSURE OUT
$ COLD SIDE 34603 563.48 562,29
fee\ ... ._HOT.8IDE _ 2,028 900,00 899.82 .

Computer Case 25

14,70 PSIA.

07 DEC 72 13158107
24,00 FIRST STAGE POWER 88,80 SPC ... 2,700 . AMW  3.15
4,00 SECOND STAGE 64,34 0/F +563
T0TaL TURBINE 153,14 PT OUT 14,700
TURBINE INFORMATION N o T i
160430 15.45  EFFICIENCY LST 433 A .1517 A3 5538
1946 .4 146141 EFFICIENCY 2ND 542 A2 .2335 . Ab 6096
o0 o0 EFFICIENCY TOTAL +«539 HP 153.14 N 63000,
CONTROL VAL VES )
RATOR BYPASS OXYGEN TRIM OXYGEN FLOW HYQROGEN FLOW
SH5, 64 942,08 942,08 942,10
S567.21 B7B.01 494,07 Sh1.98
567.21 394,18 174,61 174.07
L, 00000 L00211 L0047 02355
L000 2.028 24023 - 34603 e
IN  TEMP  OUT IN H  GUT  EFF. SCALE FACTOR HEAT TRANS,
55,00 273.52  ~45,5 . 801.6 185 14000 14000 ......3052.22 BIU/MIN . .
1235.85  267.23  4243.2  T76.,5 820 14000 14000 4 PASS COUNT
IN  TEMP  OUT IN W ° OUT  EFF... .. SCALE FACTOR . HEAT TRANS. . —. ..o
273452 4S59.83  B01.8 1525.0 461 1000 1,000 2606,43 BTU/MIN
696,22 492,81 2362,7 1645.5 451 1.000 14000 & PASS PARALL
IN  TEMP OUT IN M OUT EFF.  SCALE FACTOR  HEAT TRANS.,
459,83 696,06 1525,0 236242 (738 1,000 14000 3016.26 BTU/NIN
780412 689,75 . . .0 o0 4262 _ . 14000 .. 14000_____ & PASS COUNT. . . .
IN  TEWP  OUT IN H  OUT  EFF. SCALE FACTOR HEAT TRANS,
492,81 585,64 . 1645.5_. 1975.1 . .546 _ 1,000 _ 14000 ___ 1187.76 BTU/MIN ___
662,72 572,87 .0 T 1.000  1.000 4 PASS COUNT .
IN  TEMP OUT.. IN H_. QUT EFF. _ SCALE FACTOR ____ HEAT TRANS. . _
585,64 1235.81  1975,1  4243.1 743 1,000 1,000 8171.80 BTU/MIN
1461415  769.96 0 0,789 1,000 1,000 2 PASS COUNT
IN  TEMP  OUT 1IN H OUT  EFF,  SCALE FACTOR  HEAT TRANS,
969,99 P42.10 331649 3220,3 041 1.000 1-000_ =348,.25 BTU/MIN
300,00 . 942,08 I5.4 207,01 .958 1.000 . 1.000  __ _{ _PASS PARALL _ ... _
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BT

DO~ U E -

ATION PRESSURE

S I +000
+ 000

2000

+000

9004000

B99.B24

878,051

8784005

3944175

394,073

174610

200,000

e e 199,949
199,949

199,949

e 200000
200.000

200,000

199,988

« 000

: 000
e w000
000

+ 000

e «000
575000

574.89%

e e BT H B4
574.577

5744577
e . BT 8 4509
573.507
573.393%
S73.393
573.278
5724037

pE—Y W'Y 1L

571.869
5T1.703
e . _S6%,041

TEMPERATURE

000

«000

+000

+000
3004000
942,084
942.084
942.084
942,084
942,084
FU2.0B84
te2.724
572.0666
572.666
572,646

7804121

780,121
780,321
689,754
T «000
2000
#0000
000
»000
000
"554000
S5.000
273.516
273.516
273,516
273,518
459,826
459,826
459.826
459,826
6964057

696.221. . -

6964221
6964221
- H92.808

Rro

000
+Q00
.000
«000
16.648
2,928
2.858
24858
12291

1.291 .

574
+000
«000
000
2 0G0
000
« 000
2000
<000
«000
+ 000
000
« 000
000
«000
3.984
3.984
.36“
384
» 384
. 384
+ 228
«22R
o228
«228
157
#1587

«157

+157

ce2lY

Computer Case 25 (Continued)

ENTHALPY

000
«000
000
000
35.434
2070867
207.109
2074110
208.033
208,033
2084463
000
«Q00
«000
«004

«Q00 . .-

«000
+000
- «000
«000
000

000 --

2000
Q00

-45.&99
=45.501

801.627.

801.627
801,627

801,628

19252024
1525.,023
. 1525.023
1525,021
2362.167
2562.737
R562,T37
2382,733

1EUS.4TT

STATION PRESSURE

42
43
ay
4%
46
a7
48
49
S0
D
52
53
54
55

56 ..

57
58

59 ..

&0
61

62 - .

63
&4
a5
bb
&7

68 .

69
70

73

STa L

75

I £
72

76

-7

78
79
89

R¥OD

1946,391 o« .o

TEMPERATURE
5684917 492,808
5674500 585,637
567356 585.637
. 567.356 585,637
567213 545,637
5654056 585,637
5644621  1235.P09
S67+213 565,637
567.213 585,437
564,620  1235,B45
564.315  1235,R45
5644154  1255.845
563,367 000
563,671 969,897
5634740  1235,A45
-563.671 267.226 .
5634437 969,897
562,207 942,105
- 581,979 942,105
1744069 942,105
160.342 1946,39¢
4604301
34,651  1665.002
15449  1461,148
15,265  1441,148
144854 769,959
144700 769,959
o000 «000
000 L000
000 750,000
«000 741,393
000 742,412
 .000 V000
«000 $000
2000 000
000 000
000 000
000, £000
000 +000
«000 000

ENTHALPY
211, . 184S
182 1975,131
.182 1975.129
»182 1975,129
182 1975.126
«iB1 1975,088
«0B& 4243 ,140
«182 1975.126
«000Q «000
«086 4243,268
086 4243 ,261
+086  4243,257

.. «000. - L000
d12 3316,921
086 4243,247

. e3B6_.. 776,534
il 3316,916
«115  3220,261

. e315..-3220,.256 .
036 3211,344
016 675%9.825
P < X+ R : 1 | I
000 «000
«00Q L000

Y1
«00Q0 000
«000 L,000
L0008
«00¢ «000
«000 000

.+000
«000 .000
«000 000
w000 . o
«000 000
000 »000
w000 .

000 +000
#0006 000

WHTS

000

L000

L000

000 . .

Q00 . 1,000 .

L0000
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Computer Case 25B

wewe . W CONDITION ®* . DMATCH AMBIENT PRESSURE 14,70 PSIA,

—.. .. HYDRAULIC | OHWER 90,00 GEAR BDX LOSS 24400 FIRST STAGE POKER 86,89
HYDRAULIC PUMP 35,14 LUSE PUMP 4,00 SECOND STAGE 54,25
TOTAL GE\R BOX 125,14 TOTAl TURGINE 153,14

TURBINE INFORMATION -
FLOW 5,880 PRESSURE 161,96 15,55 EFFICIENCY 157 o445

—— — SPECIFYC HEAT RATIO 1357 TEMPERATURE 1952.4 1457 .2 EFFICIENCY 2ND 2554
PRESSURL RATIO 10,42 ENTHALPY o0 0 gFFICIENCY TOTAL .55

—_—— . e - CONTROL VALVES

PREHEATER BYPASS  HRECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW
TEMPERATURE 103613 588.26 - 750.00 750400

— _.PRESSLRE IN s - . SBEe56 . . - BET.8D .. o BTS.91 476.32
PRESSURE OUT 565.83 : 567.60 476,41 17751
EFFECTIVE AREA ,20716 11145 00221 «00407

— . FLDW - 2.270 : 1,604 . 2.375 . 2.375
HX NO, FLOW IN PRESSURE OUT.  IN TEMP  QUT 1IN H QUT  EFF. SCALE

e~ .4 COLD SIDE - 34505 574,90 574.67 - 55.00 270.92 . =45,% T91.2 220 . 1.000.

HOT SIDE {¢236 565.93 56583 1036413 293467  3547.3 882.7 L7157 1.000

o HX NO, .. FLOW IN PRESSURE QUT .. IN TEMP  OUT  IN H OUT  EFF, SCALE

3 CoLD SIDE 3,505 574454 573459 270,92  459.96 791.2 1525,5 .441 1.000

H*T SIDE 3,505 571.88 569,35 699,37  492.79  2373.6  1645,4 ,4B2 1.000

TTUHX WO FLOW IN PRESSURE QUT IN  TEMP OUT IN H  DUT  EFF. SCALE
5 cI.D SI0E 3,505 573,37 S72.19 459,98 699,35  1525,5 2373.T7 747 1.000

e — . K7 SIDE _ 5T7.000 200.00 19%.99 C7B0W3H 695 .34.. .. «0 0 .278 14000
HX NO, FLOW IN PRESSURE QUT IN TEMP  DUT  IN H OUT  EFF,. SCALE

b OLD SIDE .. 34505 569.23 567490 492,79 S8B.26  1645.4  1984.3  .557 1.000

HOT SIDE 28.500 200400 199.95 660419  STda31 o0 0 524 1.000

e _MX KD, . . FLOW IN PRESSURE DUT IN TEMP  OUT.._..IN H QUT  EFF...._SCALE

8 (0oLD SIDE 1,901 567.0% 546489 S5B8.26 14144918 1984,3 4871.2 .950 1.000

0T SIDE S.8B0 15.36  14.91 1457221 1014404 0 «0 510 1.00¢

TR ONY, FLOW  IN PRESSURE OUT IN  TEMP OUT IN M OUT EFF.  SCALE
S CoLD SIDE 3.505 545.65 564469 TTG.83  T50.056  26%ba7  2551.2 4051 1.000

e .. HOT SIDE . 2,375 900,00 899.80 3Q0,00 . 750,00 L 35,4 0 16049 L4949 1.000

07 DEC 72 43158116 . .
SPC 2.619 _ AMY 3.3B
0/F L6717 :
PT OUT 14,700
a1 1517 A3 .5538
C_ A2 42335 . . A4 .6096
Kp 153,14 N 63000.
'HYDROGEN FLOW -
75006
- 11 73T - [
176.88
$ 02035
e 34505
FACTOR HEAT TRANS,
1.000. .. 2933,00 BYU/MIN. .
1,000 4 PASS COUNT
FACTOR ... HEAT TRANS. L
1.000 2574,22 BTU/MIN
1,000 6 PASS PARALL
FACTOR  HEAT TRANS, N
1.000 2973.33 BTU/MIN
1.000 _ .. & PASS COUNT
FacTOR HEAT TRANS,
1,000 ___ £188.09 BTU/MIN
14000 4 PASS COUNT
FACTUR _ .. HEAT TRANS, ..
1.000 G488, 77 BTU/MIN
1,000 2 PASS COUNT
FACTOR  HEAT TRANS,
1.000 =299,49 BTU/MIN
1e000 .

o . 1 PASS PARALL
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STATION PRESSURE TEMPERATURE

1 «000 +000

F «000 2000

3. +000 L000

4 « 000 +000

5 9004000 300.000

[ 899,801 750,003

e T . 875.942 7504003
a B7%.911 7500003

9 4764413 750.003
M0 4Te 320 750.003
11 177507 - 7564003

14 2004000 666,190
e AV . - 199,954 574.312
14 199.954 574,312

15 199,954 ST4.312
e 200,000 780,337
17 2004000 T80 .337

18 200,000 T&0.337

e V9 —_ 199,98B .. 891,339
£0 «000 «00GC

el 000 w00
PR - N w000 - «000
23 2000 «000

24 « 000 «000
fw'zs‘m___‘,AAA, QUUOW . «000Q
26 575.000 © 55,000

27 S74.901 55.000

P8 ... ST4.666 270,920

19 574602 270.%20

50 STU«602 270.920

N 3 TR 574.538 ° 270.920
32 573,590 459,964

33 S73.482 459,964
34 . S73.482 #59.964
35 573,373 459,964

1 572193 699,355
3T o __572e035 ....699.366
38 572035 699,346

39 573.B7& 699,366
MO ... 5894346 ... .492.788

RHO

=000
000
1000
000

‘ 16.640

I.672
35758
3.578
1743
1,943
128
«N0D
«000
«009
000
000
000
«000
«000
<000
«000
« 000
w300
«000
«000
3.984
1.984
«387
«387
387
«387
w228
228
«228
228
+156
« 156

$156 -

2+ 154
w212

Computer Case 25B (Continued)

ENTHALPY

000

=000
<000

«000

35,434
,160.873
L 160.959

1604959
162+413

l162.413 ..

163.522
000
«000
000
«000
000
000
000

«HO0 -

000
<000

+000

2000
«000
<000
-45.499
~45,501
791190
791190
7914199
791.191
1525.5%34
1525,532

1525.532 .. .

15454538
a373.727
2373.762
2373.762
2373.759

S 1645.404 .

STATION PRESSURE

41
4z
43

4y

45
4a
47
48
49
50
51
52
53
S4
55
56
57
58
59
&
61
b2
63

b4
11

b6
67
48
69
70
71
T2
73

75
Te

e TT

T8
79

. B¢

T4

569,229
5674902

" 56T.7bE
ShT«T66

567630
567027
Sh6.892
567601
S5hb6.891
See,892
S604057T
Hhb 559
S6%.833
5654833
S65.928
555.833
5654652
9644095
5hg.52]
176882
162005
161964
35.155
15.548
152361
14905
14.709
«000
»000
000
000
«000
000
000
«000
«000

. «Q00
000
«000

~ aQ00

TEMPERATURE

462,786
58A,259
588,259
SB8,259
568,259
558,259
1414.006
588,259
58R,259

1036,131 .

103641314
1036,131

£ 000
774,431
16364131
293,608
774,431
T750.057

75N 057 ..

750,057
1952,448
1952.448
1665.002
1457.211
1457.211
1014,0837
1014,037
L000
IOOO
756,000
T41.420
T42.639
000
L0000
L000
«000

«000. ...

»000
«000

. «000 ..

RHQ ENTHALPY

. eld2 . .e551,.244

212 11645,402
«181 1984 ,324
181 1984,323
L1181 . 1984,.323 .
«181 1984,.321
o181 1984,310
«QTT7 .. 4BTL.1T4
181 1984,321

#0090 000

. wl05 | 3S547.274

«10% 1547,769
«105 3547.266

.28

2000 .. «000 e

137 2636,5686
105 3547.252

352 882,725 . e e

«137 2636,682
LT 2551,347

«045 2543,015
016 6781.662

~a000 - e 000
«000 000
«000 «000
w000 e & Q00 s
+000 000
000 L 000
L0 - G000
«000 J000
«000 +000
#0006 - « 000
+000 000
000 000
000 . e000.. -
000 000
000 «000
w000 000
« 000 000
«00G 000
«000 . 1,000 .
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* CONDITION *

HYDRAULIC POWER

HYDRAULIC PUMP
— e TOTel GEAR BOX

e FL Y

SPACIFTC HEAT RATIO

PRTi SURE RATIOQ

s TEMPERATURE
PRESSURE IN
PRESSURE 0QUT

— - RIFECTIVE AREA

T OW
—— - RX NO, -
i1 COLD SINE
HOT SIDE
WX wO, -
3 CoLh s1le
-+ - HOT SIDE
MX NO,
—— ... 5 [oLD SIDE
HOT SIDE
HX. NO,
6 CoLD 81DE
HOT SIDE
& COLD SIDE
I HOT SIDE
HX NO,

HOT SIDE

—— FLOW®

 FLOW

9 COLD SIDE .

DMATCH AMBIENT PRESSURE

GEAR BOX LOSS
LUBE PUNMP

180,00
40,29
220,29

84553
1,359
14,80

PRESSURE
TEMPERATURE
ENTHALPY

PREHEATER BYPASS
1193,91
551.98
549,35
- 16744
3.213

RECUPE

IN PRESSURE OUT
574,77 574,18
549,70 549.37

FLOW
5,289
24077

IN PRESSURE QUT
573.85 57106
$67,96 %62,54

 FLOW
5,289
. 5.289

IN PRESSURE QUT
571,16 588,64
200.00 19799

FLOW
5,289
57T.000

IN PRESSURE OUT
562,27 558494
200,00 199,91

5,269
28,500

IN PRESSURE QUT
583,79 552,88
15.683 15.04

5.289
8,553

IN PRESSURE QUT
548.89 546,83
900,00 899,61

FLOW
94269
3,263

Computer Case 26

14,70 PSI4,

24,00 FIRST STAGE POWER 134,21
4,00 SECDND 5TAGE 114,07
TOTAL TURBINE 248,28
TURBINE INFORMATION
239.91 16.21 EFFICIENCY 18T T2
1953,6 1419,7 EFFICIENGY 2ND »501
.0 W0 EFFICIENCY TOTAL 0537
CONTAGL VALVES
RATOR EYPASS OXYGEN TRIM OXYGEN FLOW
546,54 855,42 555,42
558,34 BUGL90 427,05
558,34 427.28 262.70
00000 .00337 00678
« 000 3,263 3,263
IN TEMP  OUT .. IN H QuUT  EFF. SCALE
55,00 313.08 “i5,5 960.,7 227 1.000
1193,91  400.08  4095.4  1301.2 4697  1.000
IN  TEMP OUT IN M  OUT  EFF,  SCALE
313408 459,91 940.7  1525.3 434 14000
651,78 493,61 . 2206,9 1648.3 L,467 . 1.000
IN TEMP  QUT  IN W OUT  EFF. SCALE
459,91 651,71 _ 1525,3  2206.7 594 1,000
TB2.79 6Td«Q0 v 0 « 337 1.000
IN TEMP  DUT . IN HW. OUT EFF. . -SCALE
493,64 558,54  1648.3  1873,0 414 1.000
BU5.69 554,60 .0 W0 .599 1,000
IN TEMP OUT IN M QUT EFF,  SCALE
556,54 1193,90 1872.9 4095.,5 ,.738 1.600
1419,69  T764.50 .0 W0 L7S59 . 1.000
IN TEMP  OUT  IN H ouT  EFF. SCALE
882.25 B855.54 30119 291%.0 046 _  1.000
300,00 655,42 38,4 186,1 954 1.000

07 DEC 72 13158138
sPC Ca.y3p  AMW 3.26
0/F ,617
PT OUT = 14.700

AL .1517 ... A3 .5538

A2 .2335 ah  .6096

WP 63000.

24d.28 N

HYDROGEN FLOMW

FACTOR
1.000
1.000

FACTOR
1.000
1,000

FACTOR
1.000
1.000

FACTUR
14000
1.000

FACTOR
1,000
1000

FACTOR
1a000
l.000

855454 -
506,36
261479
- 203389
S.289

e o HEAT TRANS, . .

532190 BTU/MIN
4 PASS COUNT

HEAT TRANS,
2986.47 BTU/MIN

. & PASS PARALL ... _

HEAT TRANS,
. 3604.04 BYU/MIN .
4 PASS COUNT

w—— - HEAT TRANS,

1188,64 BTU/MIN

4 PASS COUNT

TTHEAT TRANS.
11755441 BTU/MIN
2 PASS COUNT

HEAT TRANS,

=431 .40 BTU/MIN

1 PaSS PARALL
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Computer Case 26 (Continued)

24
STATIOl PRESSURE TEMPERATURE RHO ENTHALPY STATION PRESSURE TEMPERATURE RHGQ ENTHALPY
i «000 «000 «000 000 41 562.2T4 495,014 209  1648.309
2 «000 2000 +000 «00¢ 42 558,945 5564544 <186 1873,037
S B « 000 «000 2000 C ab00 43 . G5S58.642 556,544 L w186 L 1873L032 o
4 000 A 000 000 2000 44 558.642 556,544 186 1873,032
S 9004000 300.000 164648 35,434 a5 558.339 556.544 #1086 1873.027
N T . 899,611 855,415 . 3.168 1Ba.134 | 4e 53,792 .. 556.544 . ____ «184__ 1872,949 ____.
T BuS.019 B55. 415 2.978 186.26% 47 552,879 1193,90% 086 Q095,473
8 844,904  855.415 2978 1Baa266 48 558,339 556.544 186 1873,027
. .9 427276 855,415 L 1e513 . 187.294 . 49 ..558.33% 556,54l 000 000 ..
10 4zT.049 55,415 1.512 187,298 50 552879  1193,914 <086  4095,504
11 262.698 855,415 332 167.729 51 552.225 1193,914 <086  4095,488
WA 2004000 . 645,686 . .. L0000 ... - W000 . 52 .. .. 5651984 . 1193.914 . G086 . 4095,482 . .
13 199,912 554,604 000 600 53 . 549,352 000 «000 1000
14- 199,912 554,604 000 «000 54 549,365 BB2.25% «118  3011.87S .
1S 199,912 .. 554.604 S w000 - - . « 000 BS. ... .. . 585,705 1193,9148 ... . L0B& _ .4095,487 — .
16 200.000 782,790 000 W 000 56 549,365 4o0.077 «251 1301.160
17 2004000 TBE.79¢0 «000 000 ST SuB.889 BB2.251 «118  3011,864
1B .- 200,000 . 782,790 - — 4000 - - 4000 . 58 .- ... 546.828 B55,541 . —.—..—a121 - 2918,958
43 199.986 6744002 «000 «000 59 S4ba360 855,541 0120 2918,947
20 +000 #000 T 4000 . <000 60 2614791  B55.541 058 . 2912.536 .
e J e 4000 . 000 . - <000 N 1 Y | 2394972 1953,632 o2 e 023 - 6TBB 1B —— e
- 22 4000 «000 2030 2000 62 239.910 1953.632 000 «000
23 2000 2000 2000 2000 63 51326 1665,001 «000 «000
24 . w000 #000 ... L0006 .. w000 . Bl e 160215 18194693 L4000 000
25 «000 «000 000 «000 65 154834 1419,693 «000 000
26 575000 554000 3.984 45,499 66 154,037 Ted,501 000 000
e BT . STH.TTY S5.,000 ... .%.984 . =45,503 .- &7 . o 44aT00 . TEHL501 - 000 e G000
28 S574.182 313,084 334 G60.676 68 ’ «000 L0000 . «000 2000
29 574.014 313.084 334 9604677 &9 «000 « 000 2000 ‘ 000
— 30— 574.0140 313,084  e338 .. 9604677 . TD - e -.a000 150,000 o q0O00 o 000 — e
31 ‘ 573.845 313,064 +334 5604677 71 <000 T4l 154 000 .000
32 571.658 459.%10 227 1525.310 72 000 745,171 +000: «000
— 35 GT1.410 .. 459.910. . . 227 1525.307 < J— ] I L w000 G000 11 DO
34 5714410 459,910 P27 1524,307 T4 2000 L 000 2000 000
.35 5714162 459,910 227 (525,304 75 2000 2000 «000 «0060
e 36 . 5BB.H39.. .651.712 2167 22064698 . TE e e m 9000 L G000 .. 000 .000 -
: 37 568.300 651,778 _el6&6  2206,926 77 2000 «004 000 T 4000
.38 568,300 651.778 166 2206.926 78 $000 000 «000 £000
B9 SbT.%62. ... 651.778 Calbb 22064920 0 - T9 e a0 L L G000 G000 . LW R00

4o 562.+544 493.614 w2(9 16484313 a0 «000 «000 000 1.000
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% CONDITIQN *

_HYDRAULIC POWER

HYDI AULIC PUMP
TOYAL GEAR BOX

YLOW

DMATCH

180,00
40,29

AMBIENT PRESSURE

LUBE PUMP

220,29

.. 8FECIFIC HEAT RATIO

Pl ESSURE RATIQ

TEMPERATURE

—. PRESSURE IN
PRESSURE QUT
EFFECTIVE AREA

,,,,, FLOW -
HX NO,
——..1 ¢€OLD SIDE.
HOT S1DE
—_HX NO, -
3 COLD SIDE
HOT SIDE
" HX NGO, '
S ¢OLD SIDE
e HOT SIDE
HX NO,
— .6 COLD SIDE.....
HOT SIDE
__.HYX NO,
8 COLD SIDE
HOT SIDE
THR NO,
9 CoL0D sSIDE
. .HOT SIDE

8,757
1.357
14,78

PREBSURE

ENTHALPY

1083.88
§55.47 .
552,23
L1249
2:800
FLOW IN PRESSURE OUT g
5,212 574.78 ST4.21
2e411 552.66 552.24
. FLOW . IN PRESSURE. QUT
6,212 573.88 ST71.76
5,212 568.16 562.89
" FLOW  IN PRESSURE OUT
5,242 S71.28 568,82
L BT.000. 20u.00 199.99
FLOW IN PRESSURE OUT
Be212  562e63 559435
28,500 200,00 199,91
. FLOwW IN PRESSURE DUT
5,609 556,64 556,19
8,757  15.94  1Se10
FLOW IN PRESSURE GLUT
5.2]12 551683 550405
3,545 900,00 B899.58

GEAR 80X LOSS

TEMPERATURE

Lomputer

14,70 PSIA,

Case 26B

24,00 FIRST STAGE PUWER 134,29
4,00 SECOND STAGE 113,99
ToTaL TURBINE 248,28
TURRINE INFORMATION
241,29 16,32 EFFICIENCY 18T 448
195740 141742 EFFICIENCY 2ND +508
i a0 EFFICIENCY TOTAL «S543

: CONTROL VALVES
PREHEATER BYPASS RECUPERATOR BYPASS

S%7.56

558,73

558.73

05773

14603

IN TEMP ouT
55400 Sij.41

1083,88 415.21

IN TEMP  DUT ..
31141 459,97
853,83 493.72

IN TEMP  OUT
459,97 653,74
T82.8% 674461

IN TEMP  OUT
493,72  5587.56 .
bha,l6 555417

IN TEMP

557,56 1317,69

141719 B95.89

IN TEMP ouT
TT4.51 750403
3u0,00 T49 84

V]V

OXYGEN TRIH

749.84
542,85
467,31
00344

3.545

In H
=4545
3713490

In L
954.0
2214,1

N H
1525,5
.0

IN H
1648.7
ID

IN H
1876,.6
+0

In H
2636.7
35,4

ouT
954,0
1358,5

ouT
1625.5
1648,7

ouT
2213.48
lo

ouT
1876,.0
o0

our
453145
o0

ouT
2550,48
160.8

DXYGEN FLOW
749.84
467.10
264,52
00622

3,548

EFF e

249

«650

EFFo ..

34
L4068

EFF.

«600

«335 .

EFF.
419
«597

EFF.
11
«605

EFF.
052
«948

SCALE

1.000.

1.000

. BCALE

1.000
1.000

SCALE
1000

1000

SCALE

- 14000

1.000

SCALE
1.000
1.000

SCALE
1.000
14000

07 DEC 72 13158158
spC 2.385 AMW 3,39
o/F «6B0
PT OUT 14.700

Al «1517 A3 .5538
. A2 .2335 Ak 6036

Hp  24B.28 N 63000.

FACTGR
1.000
FACTOR

1.000
1.000

7
5
2

1.000 _

FACTOR
1.000

.o deD00. ...

FACTOR

le000 .

1000

FACTOR _._ .

l.000
1.00¢

FACTOR
14000
1,000

" HYDROGEN FLOW

50403
49,65
63,59
03108

S.212 - e

HEAT TRANS.
.. 5208497 BTU/MIN.
4 PASS COUNT,

HEAT TRANS,

2978.,91 BTU/MIN

6 PASS PARALL

"HEAT TRANS.
3587.26 BIU/ZMIN
. 4 PASS COUNT
HEAT TRANS,

4 PaS8§ COUNT

.-HEAT TRANS,

9580,32 BTUIMIN
2 PASS COUNT

" HEAT TRANS,

447,24 BYU/HIN
_1_PASS_PARALL:

1187.84 BTU/MIN,
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" STATION PRESSURE TEMPERATURE

000

2000
000
«000
00000
899,585

. B42.970

By2.852
467+313

. 467104
264,522

2004000
199,914
199,914
199.914

- 200.000

200,000
200,000

199,986

000
«000

«000 ..

000
»000

- « 000 .
575000

STd.780

974.208 -

574.046

STL4.046

. 573.883

5714760
571.520
571.520
5714279
568,823

. 568,493

S6B8.493
5684164

562,892 .

L0090
w0090
. 000
W 000
3000000
749,842
749,842
749,842
749,842
749,842
749,842
66,157
555,166
555,166
555,166
782,631
762,831
782.831
674,605
000
.000
£000
000
L000
L000
55.000
55,000

511.410

311.410
31i.410
311410
459.97¢
459,970
459,970
459.970
653,745
653.826
653,826
653,826
493,717

RHO

«000
+000
«000
-k
16648
3.673

3.442 .

ETLLE!
14907
1906
1,079
«0G0
000
«000
«500
« 000
L0008
.oon
000
000
« 000
« 000
.000
«000
«D00
3.984
3.984
#3336
+336
" +336
2336
«227
227

«227.

L e227
-1b6
21686
«166
2166
+209

Computer Lase 26B (Continued)

ENTHALPY

V00
«000
<G00
+000
35,434
160,835
161.038
161.038
162.408
162,408
1634177
»000
2000
«000
300

« 000
2000
000
009
=000
000
«000

« 000
000

« 000
45,499
45,502
53959

9534960

983.%60

953.940
1525.534
1525,.531
1525.531
1525,528
2213,826
22144103
22144103
2214.097
1648.693

STATION

41
a2
43
44
45
b
a7
48
49
Sp
51
52
53
54
55
"B
¥4
58
59
60
-3}
&2
&3
64
65
66
&7
68
69
70
71
T2
735

74"

.75
Ta
77
74
79

ag.

PRESSURE

5624630
5594350
559+050
559.056
558.762
CSasbhdd

. 5564190

5584734
5564190
5564190
5355.634d
9554474
552.2%2
552.236
952,656
352236
551.826
S50.048

549553

263,586
2414355
241293
S1.745
151930
15097
14.700

- .«000

<000
<000
000
<000

000

«000
«0NQ
000
000
«000
2000
- 2000

TEMPERATUHE

493.717
5574561
557.501
557561
557.561
557,561
1317.668
587.561
5%7.561
1083.,883
1083,883
1083,883
000
7744509
1063.883
415,206
774,509
70,030
750.030
750.030
1956.95¢

1956.951 -

1665.001
1417,193
14174193
896,891
896,891
«000
£000
750,000

L Tu44,.200

745,217
«000
L0090
000

«000

000
o000
£ 000

000

RHQ

ENTHALPY

. 1648,65%0
1876.605
i876,600
1876,600 .
1876.595
1876,55%
4531,.484
1876,594

2000

C.3T13.040 .
3713.027
3713.023

4%

WOOO0 . o

2636,662
3712.957

1358,541 . ..

636,653
2550,840

. 2550.B31 . _.

2544,770
6799,9595
e .e000 .
2000
L000

[ 14 ] + R

T w000
Inoo

w000

000
000
-«900
« 000
000

e & D00

«000
«000
C.a000.
«000
£ 000

o000
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Computer Case 27

* (ONDITION ¥  DMATCH AMBIENT PRESSURE 14,70 PSIA, .. 07.DEC T2 -.13159126
HYDRAULIC POWER = 270,00 GEAR BOX LOSS 24,00 FIRST STAGE POWER  179.96 SPC.. —.... 24186  AMW  3.33
HYDRAULIC PUMP 45,43 LUBE PUMP 4,00 SECOND STAGE 163,47 0/F 653
7CTAL GEAR BOX 315,43 TUTAL TURBINE 343,43 PT OUT 14,700
' TURBINE INFORMATION — - o g
Fi OW 11,450 PRESSURE 319,32 17.17 EFFICIENCY 18T 447 Al «1517 A3 -5536
—— SPECIFIC HEAT RATID 14558 TEMPERATURE  1958.7 1398,2 EFFICIENCY 2ND L479 B2 . 2335 AL -609
PRESSURE RaTIO 18,59 ENTHALPY .0 ol EFFICIENCY TOTAL 0533 HP 343,43 N 63000.
— . < CONTROL VALVES — R
PREHEATER BYPASS RECUPERATOR BYPASS QXYGEN TRIM OXYGEN FLOW BYDROGEN Fi.Ok
TEMPERATURE 1167.97 549,89 798.45 798,45 768,78
PRESSURE IN o 537.17 - S47.94 793,66 465414 - - 524,35 . ... ._...
PRESSURE OUT 528,77 547.94 465,52 350,74 389,45
EFFECTIVE AREA L09790 00000 .00485 00935 04875
- FLOW . 3,346 000 : ~ 4,538 4.538 e - 64952
HX NO, FLOW IN PRESSURE auT  IN TEMP  OUT  IN H OUT  EFF, SCALE FACTOR HEAT THANS,
—— 1 COLD SIDE . 64952 574461 573453 . 55,00 341e3b6 . =45.5  1073.3 L.257 . 1.000. .1.000 - ._ 77768,09 BTU/MIN. __
HOT SIDE 3.606 529.86 528477 1167.97 505.68  4004.8 1691.4 .595 1.000 1.000 4 PASS COUNT
——HX NO, - . FLOMW IN PRESSURE OUT .IN TEMP  OUT. N  H OUT .. EFFa..—_ . SCALE FACTOR .___. HEAT TRANS, . s
3 COLD SIOE 6,952 572.89 569.07 341.36 460,01  1073.3  1525.6 0428 1.000 1,000 3144.58 BTU/MIN
HOT SIDE 62952 562.92 553,59 618,78 492,35  2091,2 1643.6 .456 1,000 1.000 6 PASS PARALL
T HX NO. " FLOM  IN PRESSURE OUT IN  TEMP ouT IN K OUT  EFF,  SCALE FACTOR HEAT TRANS,
S COLD SIDE 6,952 588,21 564,04 460,01 618,79  (825,6 2091,2 L4990 1+000 1000 3932.23 BTU/MIN
e . HOT SIDE . 574000 200+00 199.99 7808411 66481 . .0 o0 L 368 . 1,000 .1.000._. _ 4 PASS COUNT -
HX NO, FLOW IN PRESSURE OUT N TEWP  OUT N M OUT  EFF. SCALE FACTOR MEAT THANS,
—— & COLD SIDE .. .952 553.41 548,58 492,36  539.89  1643.6 . 1814.5 o332 1,000 1,000 ____ 1187.99 BTU/MIN
HOT SIDE 28,500 200,00 199,88 635,32 544,03 .0 .0 638 1,000 t.000 5 PASS COUNT
___HX NO, .. FLOW IN PRESSURE OUT  IN TEMP  OUT__ IN H  OUT . EFF. ... SCALE FACTOR . HEAT THANS, —
@ COLD SIDE 6,952 540,10 538,55 - 539,89 1167,97 1614,4 4005.0 .732 1.000 1.000 15229.34 BTU/MIN
HOT SIDE 116490 16455  15.29 1398.21 766.38 .0 L0 736 1.000 1.000 2 PASS COUNT
" WX NO, CFLON  IN PRESSURE QUT IN  TEMP DOUT IN M OUT EFF.  SCALE FACTOR  MEAT TRANS. N
9 COLD SIDE 6.952 527.96 525.15 8204446  798.78 281045 2721.1 L0649 . 1,000 1,000 621,35 BTU/MIN

HOT SBIQE 4,538 900,00 899,30 300,00 798,45 . 3544 172.4 950 1.000 14000 . .1 PASS PARALL



Computer Case 27 (Continued)

) . ‘ : . .29
STATI{N PRESSURE TEMPERATURE RHO - ENTHALPY STATION PRESSURE TEMPERATURE RHO ENTHALPY
b e . L a000 o w000 «000.. L000 .. 41 .. . ... 553.414 492.360 . _ .. <206 ... 1A43,.621 e
2 « 000 «000 2000 «000 42 54B.979 559,650 187 $1B14,.503
k] . 2000 2000 000 20090 43 5484457 539,890 «1B6 1814,494
4. . 2000 000 2000 +000 4 T 5488457 539,890 . «lB& . 1Bl4.4%4 . _
5 800000 3004000 1he648 35.434 45 5474935 539,890 «186 1B14,485
6 896,297 7984450 34332 172.382 46 5404099 539,890 «184 1814.354
T 793.B84.__. JT9B.450 ... 2e%46  C_1T24678 L. AT . 5%B4550 . 1167,971. . __eUBT __4004.967____ .. .
8 793,659 798,450 2+945 172679 48 547.935 539,890 «186 $1BLLG, 485
g 465.518 798,450 1,733 173,614 49 547.935 539,890 «000 «000
10 8854135 798,450 . 1+73¢ 1734615 = 50 . 538550 1167.974 087 __H4004,977_
1 350,741 798,450 1,307 173.967 51 : 5374427 1167.974 0BT 4004.950
12 2004000 635,320 « 000 #0008 S2 5374167 1167.974 G806 4004,944 .
1@ 199,878 . Sd4.025 ... L0000 . . L0060 . 53 . 528770 . . 000 . L w000 G000,
14 199,878 544,025 050 000 54 528.773 824,469 120 2810,510
15 199,878 S44,.02% $000 w000 55 529.861 11687,974 : 085  4004,768
e 200000 784,106 «000 . .. ,000 .56 ... 528.773 505.676 .. el92. g69L.440 . . 0
17 200,000 784,106 000 000 57 - 5274960 824,468 120 2410,492
18 200,000 7844106 2000 © 000 58 5254147 798,784 «122 27214116
e 1% 2 199,986. _. by 811 . . . 000 000 .. 59 . .. 5244347 T9B.784 . ... ..i2% - 272l.098 .
20 #0090 000 2000 <000 &0 Z49.452 798,784 « 082 2717.225
21 s000 000 £ 000 000 61 319.402 1958,709 031 6808,173
e B8 « 000 . .. «000 . «000 2000 62, . .. 319,329 1958,709 . 000 oo o 000 e _
23 000 000 « 000 W 000 63 : 67.780 1665.000 «000 .000
24 000 000 «000 £ 000 b4 17173 139B.206 «000 +000
——— s 000 - #0000 ... . w000 000 65 . . .. 164589 . 139B,206. .. o000 —«000 —
26 S75:000 554000 3.5984 =45.499 b6 15.287 Te64376 ‘ « 000 000
27 574.609 55.000 3.984 45,505 a7 14700 Tob,376 «000 2000
28 .. S73.527 . 34i.364 . «¥06 - 1073,%08 .. &8 - #0000 000 000 G000
29 S73.209 341.364 0306 1073.308 69 000 000 000 000
-390 573.209 341364 306 1075.308 70 « 000 750,000 +000 000
3l 5724891 . 3Ui.364 . . 306 1073.307 Tl o aD00 . TE5,516 . .o a000 o - a000
iz 569.071 460,005 226 1525.628. 72 000 Tuh,532 <000 000
33 Se8.641 460,005 226 1525.623 73 «000 +000 «000 000
B . S6B.ba1_ . d4BQ.D05 226 15254623 . TH .. . .a000 L. #0000 . L0000 . L0000 _
35 5684211 450,005 226 1525.617 75 «000 000 «00C 000
36 Sed. 043 618,787 373 20914236 To £ 000 000 2000 « 000
3 563,081 618,779 . ed73 . 20914197 . TT - 0 o e .aD00 L G000 G000, ... G000 . .
38 S&3.48¢ 618,779 173 20914497 78 « 000 «000 2000 <000
-39 562.948 618,779 «173  2091.1B7 79 «000 2000 000 L000

b0 ES53,884. . 492.360 206 1643.628 ___B) . .. .. . .«000 £000 . L0000 1. 000.— .
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Computer Case 27B

% CONDITION &  DMATCH AMBIENT PRESSURE . 14.70 PSLa, ... 07 DEC 72 _....13159159
. HYBRAULIC POWER 270,00 GEAR BOX LOSS 24,00 FIRST STAGE POWER 180,02 . _. SFC . .. 2e2i0 . AMM 3.39
HYDRAULIC PUMP 45,43  LUBE PUMP 4,00 SECOND STAGE 163,41 o/F 682
TOTAL GEAR BOX 315,43 TOTAL TURBINE 343,43 PT OUT 14e700
' TURBINE INFORMATION 7 T
FLOW 11,618 PRESSURE 320,19 17.25 EFFICIENCY 1ST 450 I} L1517 A3 -5538
—— SPECIFIC HEAT RATIO 14357 TEMPERATURE  1960.2 1397,0.. EFFICIENCY 2ND WUB2. . A2... . 42335 A4 .6036
PRESSYRE RATIO 18,56 ENTHALPY 0 o0 EFFICIENCY TOTAL «536 HP 343443 N 63000.
' . CONTROL VALVES R
PREHEATER BYPASS RECUPERATOR HYPASS OXYGEN TRIM DXYGEN FLOW HYDROGEN FLOMW
TEMPERATURE 1116.97 540,29 749,58 749,58 769497
PRESSURE IN : 540.63 548,24 . 792.21 478,04 . . .. —.527.23 e
PRESSURE QUT 531.28 548,24 47841 351,07 349,63
EFFECTIVE AREA L08111 02688 - L, 00492 .00893 04467
__FLOW T 3,002 . 1,188 : SLa,TLY - : BeTI1 - o o e 64905 el -
WX NO, FLOW IN PRESSURE OUT 1IN TEMP  OUT  IN H QuUT  EFF, SCALE FACTOR HEAT TRANS,

—i.3 COLD BIDE .. 64905 57461 573455 55,00 . 340.59.  wd5¢5. . 107042 o269....1.000 .. 1s000 . T704,74 BTU/MIN
KX NO, . - FLOW IN PRESSURE OUT  IN TEMP  OUT 1IN H OUT  EFF.. . SCALE FACTOR __ ___ MEAT TRANS. . . _ ..
3 CoLD SIDE 62905 572+92 569215 34059  460.0%  1070e2 1525.7 .428 1.000  1.000 1145,27 BTU/HIN
HOT SIDE 6¢905 563,08 554.1¢ 819,73 492,43  2098,5 1643.9 L456 1.000 1.000 & PASS PARALL
T Wk NG, " eLoW  IN PRESSURE QUT IN  TEWP OUT IN  H _ OUT_ EFF.  SCALE FACTOR  HEAT TRANS, =

5 ¢OLD SIDE 6,905 568,31 544,19 460,03 619,79  1525,7 2084.7  .493 1,000 1.000 3929,.45 BTU/MIN
. o HOT BIDE . S7.000 . 20000 199:99 - _ 7Bd.11 . B664,93 . . 0. . o0 368 1,000 .1.000__ 4 PASH COUNT. ______ -
KX NO, FLONW IN PRESSURE OUT  IN TEMP  OUT  IN H oUT  EFF. SCALE FACTOR HEAT TRANS,
__ 5_CBLD SIDE . 6.905 553469 549,29 .. 492.43 540,29 _ 1643.9  1815.% L334 1.000 . 1,000 ... 1187,93 BTU/MIN .
HOT SIDE 28,500 200,00 199,88 635,51 544,34 .0 0,638 1,000 1000 o PASS COUNTY
HX NO, . _FLOW . IN PRESSURE oUT 1IN TEMP  OUT _ IN W. QUT EFF.  SCALE FACTOR _.____ HEAT TRANS, . ...
8 .COLD SIDE 5,718 542,96 541,86 540,29 1236,76 1B815.8  4245.9 ,L813 1.000 1.000 13895,19 BTU/MIN
HOT SIDE 11616 16463 1533  1396.,99 827,22 .0 W0 L565 1.0600 14000 2 PASS COUNT
HX NO, FLOW IN PRESSURE GUT IN  TEMP OUT IN H  QUT_ EFF,  SCALE FACTOR HEAT TRANS,
9 CoLD SIPE £.905 530453 527,95 774,53  T49.97  2636.3 255042 052 12000 14000 594,51 BTU/MIN

.- _ -WOT SIDE 4,711 900,00 899,28 3gae,00 749,58 . Is,4 16048 947  1.000 1.000 . ...3_PASE PARALL .
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8TATION PRESSURE
T «000
2 <000
3 <000
. «000
5 9004000
b 899.279
i _.T192,435
8 7924214
9 4784409
10 . - 478,043
11 151,073
12 200,000
13 199,880
14 199,880
15 199,880
16 ____._ . 2004000 .
47 200,000
18 2004000
-y 199,988
20 ) «000
21 000
22— 000
23 000
24 <000
e 85 +000
26 5754000
27 5744614
— 28 5T3.548 . .
29 5734235
30 573,235
I . 572492%
12 569,154
33 368,730
38 ... .. S6B.T30
35 568,306
36 564,188
37 ... 563,633
38 563,633
39 563,077
_B0__ . . . 5544158 .

TEMPERATURE

o000
2000
«000
2000
300.000
T49.580
749.5B¢
749.5890
T49.589
749,580
749,580
635,508
S44,.238
544,238
S44,238
784,113
T84, 115
_ TBY4.113
.. 664,927
2000

w000

000

000

000

2000
55.000
55,000

340.591
. 380594
460,029
460,029
4604029
460,029
619.786
619.720
619,726
619,726
492,430

340e59 o

Computer Case 27B (Continued)

RHD ENTHALPY

000 ..

200
000
«000
164648
3.673
3.237
T.236
1953
1,952
1,433
w000
— w000
000
000
2060
000
000
000
«000
000
000
000
« 000
«000
3984
3.98y
«307 .
«307
307
$307
E2b
226
.226
226
173
173
2173
2173
1206

000
000
000
000
35,434
160,774
1614159
‘1614160
162.308
162,310
le2.7%4
+000
2000
«000
+000
2000
009
009
000
#0040
«000
000
«000
<000
«000
-H5-49'~?
=45.505
1070e24%
1070.240
1070.240
1070240

1525.715

1525.710
1525.710
1525,704
2094.739
2094,520

.2094.520

20944510
1643.837

.41

42
43

.44

45
48

.47

48
49

50.

S1
52

. 53

54
55
56
57
548
59
60
61

h2 . .

63
64
65
b6
67

&8 ...

69
70

T4

72
73
74
75
76
77
78
79
89

"STATIDN PHESSURE

593.692
549.288
548.774

... 508774
‘548259

S42+958
S41.665
SdBa.244
5414865

. 541.865

5404827
5404630
5314277
531,277
532514
531,277
530530
527+955

527.233

349,827
320.269

3204187

68,043
17.251

154627 .

15.334
14700

-000
000
2000
000
00U
«000
=000
- w000
« 000
« 000
o000

$000 - -

TEMPERATURE

492,430
S40.287
S40.287

540.287

5404287
S540.287

" RHO

. «&0o

1236,760 _

540,287
S40.287
i116,%973
1116,973
1116.973

000

774,529
1116,973
511.240
774,529
T49.972
749,972
749,972
1960.,2458

19604248 -

1664,999
13956,988
1396,988
B27.217
B27.217
«000
«000
750.000

«187
«186

. «i80

186
+185
082
«186
«000
092
092
«092

#0000 ...

#128
«091
2191
128
133

w133

<089
«031

-~ 000

+ 000
«000

«000 .

C 000

745,522 . ..

746,538
« D00
000
«000
000

«000 .

=000
£ 000
'onu

«000

—eDOG —

«000
<000

«000 — ..

«000
<000
+000

L0000

- «000

. e300 .

- <000

000
«000

ENTHALPY

1643 ,880
1B15,907
115,899
. 1B15,B%9
1815,890
1815,8018

L 4245,941

1815,8%0
000

3827,T45.

3827.720
3827.716

«000
2636,276
3827,523

—1T718.521

2636,260
2550,167

- --2550,.152.-

2546 ,408
6813.768

SR 1Y,

«000
«000

Bl

e e 1 mm e — v

+000
000
«000

000
000
000
.. =000
000
«000
000

+ 000
000
14000

e— g 000

e w000 .
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* CONDITION ¥ DHATCH AMBIENT PRESSURE
"HYDRAULIC POMWER 350400 GEAR HOX LOSS
HYDRAULIC PUMP 50,00 LUBE PUMP
TOTAL GEAR B0X - 400,00

FLOW - 14,108 PRESSURE
SPECIFIC HEAY RATIO 1,357 TEMPERATURE
PREBSURE RATIO 21,

47 ENTHALPY

PREHEATER AaYPASS RECUPE
- TEMPERATURE - 1151.55
PRESSYRE INM 520415
PRESSURE OUT 50067
~~.EFFECTIVE - AREA-— - - 05881
FLOW 3.035
KX NO. —--FLOW IN PRESSURE OUT
1 coLD SIDE 8,417 ST4,43 S57<,79
HOT SIDE 5382 50330 500.77
WX NO, FLOW IN PRESSURE oUT
3 CoLD SIDE 8,417 5ST1.80 5bhé.1B
. HOT SIDE . ... 8.417 657.38 sd4.48
HX NO, FLOW IN PRESSURE DUT
. % COLD SIDE. .. 8,417 564,91 559,00
HOT SIDE S7Te000 20000 19999
—— HX .NO — FLOW IN PRESSURE GQUT
[ CULD S10E Bed17T 543,78 537.36
HOT SIDE 28,500 200,00 199,85
- ux Nﬂ L“FLow IN PRESSURE 0UT
8 cOLD SIDE 8,417 524,30 522,03
HOT SIDE __ 14.108 17.28 15+56
4% NO, FLOW IN PRESBURE QUT
.9 CoLD S8IDE B.417 A99.57 496405
HOT SIDE 5,692 900,00 898,94

Computer Case 28

14,70 PSILA,

SCALE FACTOR

24400 FIRST STAGF POWER 220,83
4,00 SECOND STAGE 207.17
TOTAL TVURBINE UgB .00
TURBINE INFORMATION
389.75 18.15  EFFICIFNCY 1ST 451
1962.,2  1386,2  EFFICLENCY 2ND Ja67
.0 .0 EFFICIENCY TOTAL .530
" CONTROL VALVES )
RATOR BYPASS QXYGEN TRIM OXYGEN FLOW
529,92 761.52 761.52 -
535,83 723,86 476061
935,83 477.16 427.54
. 00000 . 400673 . 01573
000 5,692 5,692
IN  TENP  OUT-- IN . H-. OUT . EFF. .- SCALE
55,00 360,11  =45,5 1147.1 <278 1,000
(151255  581.46  3947.0 1959,3 ,520  1.000
IN  TEWP OUT IN M OUT  EFF.  SCALE
360.11 460.02 1147.1 1525,.,6 Lu23 le000
596,31  490.7L{ . 2012.4 1637.5 ..047 ___1.000
IN TEMP  OUT  IN H . OUT EFF.
460,02 596,31 .. 1525,6 = 2012.4 4820 14000
784488 660431 o0 W0 W383 1,000
N TEMP_ OUT. IN .. OUT EFF. . SCALE.
490.71 529.92  1637.5 177846 ,283 -000
629,35 537,62 .0 W0 662 1.000
N TEMP OUT IN M OUT EFF.,
526,92 1151,55 1778.4 3947.5 .726  1.000
138617 76950 . #0 0 720 _ 34000
IN  TEMP  OUT IN M OUT EFF.  SCALE
787.02 762413 -. 26793 259241 4051 1,000
300,00 761,52 35,4 163.6 L,948 1,000

SCALE FACTOR

07 DEC 72 14100139
SPC 2.116  AMW 3,38
a/F .676
PT oUT 14,700
oAb w1817 . A3 .5538
A2 . 2335 AL .6096
[]] 428,400 ] 63000.
HYDROGEN FLOh .
ST " TS T
494,88
426,09 .
g 07883 .
8,417
FACTOR — . HEAT TRANS, .. ..——
1,000  10037.42 BYUZMIN
10000 4 PASE COUNT
FACTOR  HEAT TRANS, T
14000 T186,22 BTU/MIN
1.000 __ & PASS PARALL . ...

HEAT THANS,

14000 . . 4096491 BIU/NIN
14000 4 PASS COUNT

FACTOR . HEAT TRANS, e
1.000 1187.87 BTU/MIN
1.000 4 PASS COUNT

“"HEAT TRANS,

1.000 18255,91 BTU/MIN

_14000 _...__..2 PASS COUNT
FACTOR HEAT TRANS,

1000 . . _=734,55 BTU/MIN._

1,000

1 PASS PARALL



BTATION

{ « 000

2 «000

— 3 - «000

4 +009

5 004000

,,,,,, 6 . _ ... 8B98.%4y

7 T2de226

8 T23+88%

N B e 47Tatn8

10 476,610

i1 427,581

12 200,000

13 199,851

14 199,851

15 199.851

16 2004000 —.

17 200,000

w 18 200.000
\.IIJ e V9 199,985 .

O 20 «000

a1 2000
22— . G000

23 2000

24 « 000

29 .. a000

26 S75.:000

27 574.427

28 . . 572,787

29 572295

30 5724295

Bl . . 5T14893

32 5664178

33 5654542

.3 565,542

35 564,908

36 558,997

A ...558,191

38 558.191¢

39 557.382

I 'Y + IO 544,479

PRESSURE TEMPERATURE

000
2000
+000
«000
300000

761524 . . .

761,524
Tb1.524
Tb3e524
761,524
T7b1.524
629,349
537.624
537,624
537.624
T84 .877
784,877
T84.BT7

660,315

000
000
000
«000
«000

000 .

S5.000
55.000

3604106

360.106
360.400
360.106
460,018
460,018

. 4bg,018

460,018
596,313

596,313

S9b.313
596,313

. HQO}?IS

RHO

«000
« 000
000
«000
{64648
3.589
2.892
2.391
1906
1,904
1,708
« 000
2000
«000
« 000

o000 ...

2000
«000
+000
« 000
«000
-eQ00
-ooo
» 000
2000
3.984
3,94
«290
290
«290
«290
=225
+225
«225
225
o377
o177
0377
«176
203

Computer Case 28 (Continued)

ENTHALPY

000
«000
«000
«000
. 35.434

163,612 ..

164.215
164.217
165.067
165,069
165,237
000
«000Q
000
000
e 400D
«000
+000

------------- <000 -

«000
«000
000
2000
2000

000 .

=45,499
-“5-507
11474075
11474073
11474073
1147.074
1525.,637
1525.629
1525,629
1525.621
2012.399
2012,378
2012.378
20124363
. 1637,513

STATION PRESSURE TEMFERATURE

41
42
43
4y
us
46
47
a8
49
50
51
52
53
54
55
.56
57
58

.59 .

&0
&1

543.778
537.363
5364597
5364597
535.829

. 524.305

B2 e

63
&4
55
LT
&7
68
&9
To

72
73
T4, ...
75
T

..... CTT e
78 -
79

_ . BO . ..

PR & W

— - 000,

5224033
535.829
5354829
522.034
520369
520152
S00.667
5004769
503.299
500.769
499.567
496.045

494,882 .

4264046
3B89.853
389,754
B82.257
18.153
-47.282
15.560
14700
+000
«000

« 000

- +000D

«000
«Q00
£ 000
«000
«000

«00¢
«000
«000

490,715
529,916

529.916 .

529.916
529.916
529,916
1151,549
529.916
529.916
1151,549

C 1151 .549

1151.549

000 ..

787,019
1154.549

581,464

T87.019
Te2.125

- Te2a125 .

7624125
1962.209
1962.209
1664 ,999
1386.1648
1386,168

769,499

769,499

000
000

750,000
Tub, 314

T4T.329

2000

L0000 .. ...

000
«000

RHKO

000 . o

000
000

- oa000 .

ENTHALPY
«203  1637,501
o186  177B,43B
Ce1B6  4TTBL6RS. . ...
2186 1778,.425
«186  1778,6)3
o182 1778.428
086 3947 ,476
2186 1778,.613
«000 . . 2000 ___ _
<086  .3947,477
«085  3947.437
$085  3947,432
W000 ... . G000 ..
119 2679,363
.083  3947.029
elb2 19594332 e .
W116  2879.336
123 25%92,061
022..- 2592,036 ... .
106 2590,588 ‘
«038  6B822.658
. 000 L0008 e
£000 000
2000 «000
a0 e 000
000 $000
»000 «000
000 D000 e
000 .000
+000 L000
C o000 — .00
2000 .000
«000 L000
w000 000,
«0090 £000
000 000
o000, —o_ L0000 . .
«000 000
«000 «000
0000 e 100

20



oolL-9

x CONDITION »

HYDRAULIC POWER
HYDRAULIC PUMP
TOTAL GEAR 80X

FLOW

- SPECIFIC HEAT RATIO

PRESSURE RATIO

TEMPERATURE
—-PRESSURE N

PRESSURE oUT

EFFECT!VE AREA
—FLOW .

HX NO,
— -.1. cOLD SIDE -
HOT SIDE
_-.'.Hx ND,
3 Co,D sIDE
HUT SIDE
T WX NO, o
S CoLDh 8IDE
HOT SIDE
HX NO,
e & GoOLD SIDE.- .
HOT SIDE
—HX NO, -
B CULD SIDE
HOT SIDE
WX NO,
9 COLD 8IDE

.. .HQY B1DE

Computer Case 28B

- DHATEH AMBIENT PRESSURE . 14.70 P514, a7 .pEC.72. .. _1Ge00832 .
350,00 GEAR BOX LG5S 28,00 FIRST STAGE POWER 220,85 _..8PC - .. - 2.122 . AMW 3.3
50,00 LUBE PUMP 4,00 SECOND STAGE 207415 O/F 684
400,00 YOTAL TURSINE 028,00 PT OUT 14,700
TURBINE INFORMATION A ]
14,447 PRESSURE 390,02 18,18 EFFICIENCY 15T 2452 a1 V1517 i .553
1.357 TEMPERATURE  1962.6 1385,9 EFFICLENCY 2ND L4608 . A2 .2335 ... A .6096
21.45 ENTHALPY o0 0 EFFICIENCY TOTAL .53t P~ 428,00 N 63000.

CONTROL VALYES

RECUPERATOR BYPASS

— -FLOM

PREHEATER BYPASS

OXYGEN TRIM

OXYGEN FLOW

1138,83 530,00 749,36 749,36

521,69 555,95 - 723,35 478.53

50175 535,95 479,07 427.69

L05522 L 00675 00676 01546

24903 416 - e BTG4 YL L)
FLOW IN PRESSURE OUT IN  TEWP OUT IN H  OUT EFF.  SCALE
8,403 574,43 572,79 56,00 359,91 ... =45,5 .. 1146.3. (281 1,000
5.500 504437 501e75 1138.8% 582,34 3902.8 1962.4 ,513 14000
IN PRESSURE OUT IN  TEMWP OUT. —_IN .. M.  OUT  EFF..—_.BCALE
8.803 5T1:8%1 566421 359.91  460s01  1186e3  1525.6 L0623 1.000
8,403 557,44 544,58 596,53 490,73 2013,1 1637.6 L4647 14000
FLOW IN PRESSURE OUT  IN JEMP OUT IN W QYT EFF.  SCALE
. B,U03 564,94 559,05 460,01 596,55 1525,6 2013.2 .420 1.000
 57.000 200000 199s99 784,88 660431 o0 . .0 383 1,000
FLOW [N PRESSURE QUT IN  TEMP OUT IN H  0OUT  EFF, SCALE
B.403 . 543.88 537.48 490.73  530.00  1637.6 . 1778.9 .283_  1.000
28,500 200,00 199.85 629,38 537,66 .0 W0 662 1.000
FLOW  IN PRESSURE OUT . IN  TEMP OUT _.IN M. OUT  EFF,. . .B8CALE
7,986 525,58 523,5t 530.00 1170,56  1778,7 4013.6 ,748 1.000
144847  17+31 15458 1385.86 784,59 .0 W0 ,703 1,000
“FLOW  IN PRESSURE OUT  IN  TEMP  OUT IN M OUT  EFF.  SCALE
B.403 500458 497.14 T74.58 749,99 2635.8 2549,6 ,052 1,000
5,748 900.00 898,94 300400 749.36 3544 160.7 <947 _ . 14000

HYDROGEN FLON
745,99

e e 498,0 - - -
426417
WO7731

e Bal03 -

FACTOR HEAT TRANS,

14000 10014,36 BTU/ZMIN
14000 4 PASS COUNT
FACTOR HEAT TRANS, . o
1.000 3187.23 BTU/ZMIN
1,000 b PASS PARALL
FACTOR  HEAT TRANS, -
1.000 4097.25 BIU/MIN
1.000____ . & PASS COUNT =
FACTOR HEAT TRANS,
10000 1187.92 BTU/MIN __
1.000 4 PASS COUNT
FACTOR. ____ HEAT TRANS, o
1,000 17848,43 BTU/MIN
1000 2 PASS COUNT
FACTGR  HEAT THANS. T
1.000 =724,60 BTU/MIN
14000 1 _PASS PARALL .
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STATION
1 000
2 «000
3 000
.4 «000
-] 900000
[ 898.940
T T23.709
8 723350
9 479.069
L h0—.  4T7B.525
11 427.692
12 20040400
_ 3y _ 199.852
i4 199,852
iS5 199,852
b . 200.000 ..
17 2004000
18 2004000
1S 199,985
20 + 000
21 +000
Y- ) N 000
23 +000
24 +000
L B 000
2é - 575.000
27 574429
- { - P ST72.795.
29 572305
39 572.305
. .31.. - S5T1«814
LT S56b.208
33 5654575
By 5854575
15 S64.9473
36 559,054
_ 37 _.._5S5B.246 .
38 €58.246
39 587.440
Y} SO,

PRESSURE TEWPERATURE

o 548576

«000
« 000
+000
«000
300.000
749,362
TUr.362
Ta9.362
Ta9.362

- 7894362

749,362
629,379
537,657
$37,657
5374657
784,878
784,878
784.878

b6 312

+ 000
«000

. «000. .

000
+000
«000
5,000
55,000

359.910. .

359.910
359,910
159.910
4604013
460,013
440,013
460013
596.550

. 596.532 . .

596.532
596.532

490,728 . ..

RHO

+000
2000
«000
.000
16.64UA
3.673
24957
2,954
1956

1954 .

1.747
«N00

=000 ..

2000
+000
000
000
«000

«000 .

«G00
« 000
«000
000
2000

. #0000
3984

3.984
290
290
290
290
225
225
«225
225
177

176 .

176
176

«203...

Computer Case 28B {Continued)

ENTHALPY

£ 000
.«000
<000
2000
35,434
160.724
1b1.363
161364
162256
S 1b2.256
162.442
«000
2000
«000
000

000 .

000
»000
«000
«000
«000
000
. 000
000
000
45,499
-HS-SOT

11464309

1146.307
11464307
11”6.305
1525.8621
1525,615
1525.613
1525.60%
2013.222

2013.146
2013.132
1637,561

20134346 . ..

STATION PRESSURE TEMPERATURE

4y
42
43
ua
45
46
a7
48
49

- 50

51
52

.83 .

5S4
55

. B8

57
S8

L -

60
61
62
63
64
.85
66
67
bl

69

70
71
72
73
T4,
15
Té

T

78
79

BO e

543.877
5374484
5364720
536.720
5354956
525,580
523.513
535.954
5234513

. 5234513

521.883
S21.4488
501.748
501.748
5044366
501.748
500577
497,143

- 4964010

426179
390.118

390.018

ce 00D

824337
168179

- 17,308

15577
140700
.« Q00
000
000

000
«000
<000
«000
«000

.- -eDOC

«000
«00Q
..«Q00

499,728
529.997
529.997
529.997
529,997
529.997
1170.557
529.%97
529.997
. -113B.82é
1138,826
1138,826

»000 .

TT4.583
1138,826
582.336
774,583
749,985

749.985 _ .

749,985
1962.592

RHO

I3

ENTHALPY

203 16374551
»186 1778.927

- »1Be 1778.914

«1B86 1778.914
«1B6 1778,.902
«182 1778,732

Ce0B4 _ 4013.595

«186 1778.902
000 «000

o087 _..3903,281 .

LaQ00 000

«0B7 393,242
«QB87 3903,237

,121  2635.822 )
084 3902,824

.a162 __1902.404 . .
. el21 2635,797

1962.592 e

1665.000
1385,.858
-1385,60858
784,538
784,588

2000

000
750.000
Tub.314
747,329

«000

«008 . .

+0Q0
«000

6000 L

000
050

SUSUEY ] 'L R

«000 000 —_—
+000 L0009
40090 L000
0000 2000 s
000 S a000
$000 . 060
2000 o000 e
$000 000
+000 L000
ST J— e 000 s
£000 A 000
000 000
n000 L000___
£600 L000
000 000
W00 . W00
«000 Lo0c
000 L000

125 2549,5a1

+108 2548,085
«038 824,109

w000 1000

o125 25494537 e
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Computer Case 29

% CONDITION *  "DMATCH AMBIENT PRESSURE .00 PSIA, _ - 15 DEC 72 - 08535126
——MYDRAULIC POWER — .00 - GEAR BOX LOSS 244,00 FIRST STAGE POWER 28.26 " §PC T 73,8250 AMW  3.00
HYDRAULIC PUMP 30,00 LUBE PUMP 4,09 SECOND STAGE 29.7Td 0/F « 486
_ﬂ_IQTAngﬁﬁﬂAPpﬁ L “§0.00 ) o TOTAL TURBINE 5@109 y PT DPT '252,,”1Mm,_,ﬁm4u‘_
TURBIME INFORMATION A 5538
FLOW 1.813 PRESSURE 82466 1448 EFFICIENLY 18T 417 Al 1517 i ‘6096
——BPECIFIC HEAT RATIO ~ 1,364 TEMPERATURE 1931,0 1385,1 EFFICIENCY 2ND : 378 0 A2 T 2335~ : é 000
PRESSURE RATIQ 35,69 ENTHALPY 0 0 EFFICIENCY TOTAL JU60 P 58,00 3 :

HYDROGEN FLOW

’ T X ) CONTROL VALYES I
PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW

TEMPERATURE 1219,32 706,39 1060.93 1060.93 1040.93
TTPRESSURE IN T T TTTTTUUUUUUSTILIL T T T 874,12 T 7 T T a97,88 77 T T 3ATe30 0 T T TR 43 T
PRESSURE QUT 573,71 . 574.12 347,21 Bo,.68 56,70
EFFECTIVE AREA 1,00000 00000 00064 00166 00829
TTRLOW T T T U T .08 . T L0000 R 1-% S C T o59F St I T
WX NO, FLOW 1N PRESSURE DUT  INW TEMP  OUT IN H QUT  EFF. SCALE FACTOR HEAT TRANS,
—§"COLD SIDE T 1,220 574,99 ST4,97 T 55,00 160,26 ~° =45,5 379,88 L090 14000 —1.000° "S18,64 BYU/MIN T
HOT SIDE #3138 S73,73 573.73 121932 70.73  418%.2 21.1  .986 1,000 1.000 4 PASS COUNT
— KX NG, ~~ FLOW "IN PRESSURE DUT — IN  TENP  OUT "IN H- QUT EFFa "~ SCALE FACTOR —— MEAT TRANS, - ~———
3 Co,b s10¢ 14220 5T4.96 '574.B6 160426  409.80 379.8 1338.3 ,450 1,000  1.000 1169,05 BTU/MIN
HOT SIDE 1,220 574,65 574,34 TTi4,80 432,64 2427.9 la24.2 509 1.000 1,000 & PASS PARALL
HX NO, FLOW IN PRESSURE olT  IN TEMP  QUT  IN H oUT  EFF. SCALE FACTOR HEAT TRANS,
S COLD SIDE 1,220 474,84 5T4,69 609,80 714,94 1338,3 | 2428.4 L9590 14000 14000 1329,46 BTU/MIN
‘HOT-8IDE 57,000~ 200400 199498 -~ T31.43  690.49 -0 $0 o126 -7 1.000  1.000  — - 8 PASS COUNT - ——
KX NO, FLGW IN PRESSURE OQUT N TEMP  OUT  IN H QUT  EFF. SCALE FACTOR HEAT TRANS,
——&—COLD SIDE " 1220 ~ST4s32 STdelb — 432:84 - 706439 - 1424.2 2398.4 B79---1.000 1.000--— - 118B8.12 BTU/MIN-—r
HOT SIDE 28,500 200,00 199,99 743,92 659.99 # 0 0 J270 1.000 1,000 4 PASS COUNT
~HX NO, - ~—FLOW IN PRESSURE oUT - IN TEMP  QUT 1IN H QUT  EFF, -~ SCALE FACYTOR — - --HEAT TRANS, - —-——
8 C0L0 SIDE 1,220 573,83 S73,77 706,39 12t9,32 2398,4  4185.,2 756 1.000 1.000 2179.22 BTU/MIN
HOT SIDE 1.813 1.28 063 13585.,06  811.93 «0 0 LB44 14000 - 1,000 2 PASS COUNT
HX NO, FLOW IN PRESSURE QUT  IN TEMP  OUT 1IN H QUT  EFF, SCALE FACTUR HEAT TRANS,
9 Coub 8iDE 14220 ST3.70 S73.46 1089,01 106093 3731.3  3633,7 L0346 1.000 1.000 ~1§%,05 BTU/MIN

WOT SIDE = — ,L,593 90Q.,00 899,97 - 300,00 1060,93 - 35,4 235.8 ,964 1.000 1000 - -1-PASS PARALL——
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Computer Case 29 (Continued)

e . . o S 11
ATATION PRESSURE TEMPERATURE RHD ENTHALPY STATION PRESSURE TEMPERATURE RHQ ENTHALPY
T 0007 noQ 000 0 .000 41 0 5740323 432,437 C203 Q824,230 o e b
2 «000 2000 e000 «000 4z . 5744160 706,389 CL155 2398,417
3 000 « 000 «000 £000 u3 57depdl Tob.389 " w155  2398,416
N E—— 000 2000 < w000 «000 4y 5T4s1dl Tob,389 - <155 239B,416 oo
5 F00.000 3004000 ibehuB 35.434 45 5T4s121 Tob,389 «155 2398,416
& ‘ 899,975  1060.932 T 24591, 235,773 4b 571,832 706,389 «155 2398410
-7 897,888 1060932 - 24591 - 235,775 - 47 873.774 1219.318 088 4185,241
8 897.883  1060.932 24591, 235.775 48 5744121 706,389 «155  2398,418
9 347,211  1060,932 1.0114 23s.412 49 5Tu.)21 706.389 «000 $000
10— T M4T 2007710604932 15031 "2%6e412 7 507 S 573774 "1219.319 2088 - 4185,250——
11 S6.B80  1060.932 166 236,756 S ST3. 740  1219,319 B8 4185,249
12 2004000 745,915 000 «000 52 573.713  1219.319 <ORB  4185,249
“13 T 199,994 77 659.999 £000 - T L0006 53 573.705 L 000 «000 - W 0QQ e e
14 199.994 659,990 «900 <000 54 573.728  1089,006 «101  3731,269
15 199.994 659,990 £000 #0080 - 55 . 873.729 1219.319 T 4088  4185,249
TTULe T 2006000 0 7 7314133 000 T W000 ° S6 573.728 70730 2,964 - 214098 — oo
17 200.000 7314133 . L000 £000 S7 573,698  1089,006 101 3731.268
18 200,000 731,133 2000 -000 58 §73.457  1060.932 #104  3633,653
LT T 199,982 77 TT690.694 T - L 000 TW000 0 59 7 0 T BT3.42B  1060,932° 77 7 L1084 TU3BFFL6H2 T T
20 000 «000 000 -000 60 564735  1060,932 010 3621,481
21 «000 «000 + 000 000 61 . S2+678  1931,035 005 6TO0.618
TTRERTTTTTT T 4008777 0 k000 7 000 L0000 82 T T T T ER.664 T 1931,035 TTTTTTTLO00 T T, 000 T T T
23 «000 L000 +000 . 000 63 11.706  1665.002 «G00 J000
24 o000 «000 W00 2000 64 1.475  1385,056 000 «000
Tt Ry T «000 «000 $000 £000 65 1276 13B5,056 © L0000 v T,000 T
26 575,000 55,000 3,984 ma5,499 66 ‘ +629 811,935 000 «000
ar 574.988 55.000 3,984 =45,500 67 .2R2 000 4000 £000 .
- 28 - = S570.970 160255 . .b83 379,752 = &8 : 000 000 C W00 ot L0Q0
29 S74.966 1604255 683 379.752 69 W 000 «000 «000 #000
30 574965 1604255 683 379,752 70 000 460,000 000 000
3} - U ST4.961 1604255 T ab83 379.752 71 T 4000 690,690 L0000 v T, 000 T
32 574,863 409.797 «256  1338.301 T2 ) 000 691,758 « 000 © 4000
33 574,851 409,797 256 1338,301 73 : «000 000 « 000 000
- Y BTG 851 409797 © w256 1338,301 T4 v oot w000 - - L0000 v o 000 o 000
35 744839 409.797 «256 13384301 75 «000 <000 2000 J000
36 574,688 714.938 - w153 242B.380  Té «000 #000 «000 ;o «000
— 3P 57debb8 T14.798 »153 2427.89Q 717 »000 © o W000 - Q00 e 000
38 574668 Ti4«796 *153  2427.89¢ 78 . w000 000 « 000 «000
39 5T4ebi? Ti4a796 +183  2427.890 79 000 «000 #000 $000 .
—4p ———574,335 432,637 - ,243  1424,230 &9 - 000 $000 - L000 1000 —————
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Computer Case 298

‘# CONDITION *  ~DMATCH = AMBIENT PRESSURE .00 PSIA, -

"HYDRAULIC POMER 00  GEAR BOX LOSS 24400 FIRST STAGE POWER  28.38

HYDRAULIC PUMP 30,00  LUBE PUMP 8.00 SECOND STAGE 29.62
__TOTAL GEAR BOX 30,00 ) 7 TOTAL TURBINE 58,00

TURBINE INFORMATION

FLOW 1.952  PRESSURE 53.70 1,63  EFFICIENCY 1IST .835
—SPECIFIC HEAT RATIO ~ 1,358 ~TEMPERATURE  1940.7  1377.2  EFFICIENCY 2MD e

PRESSURE RATIO 32,98 ENTHALPY .0 0  EFFICIENCY TOTAL 882

TEMPERATURE 875409 707,28 750.00
TTPRESSURE IN T ST4.15 574.20 897,39
PRESSURE OUT 574.14 574.19 479,20
EFFECTIVE AREA 1,00000 48307 L0071
CTRLONTT T T T T1.821 876 783
HX NO, FLOW IN PRESSURE oUT  IN TEMP  OUT  IN H ouT
—= §- COLD SIDE ~ 1,168 574.99 574.98 55.00 139.84 “ldS5.5 311.6
HOT S1DE e147 57416 5T4e1S B7S.09 73.40  29B7.% 3646
—HX NG« - —FLOW IN PRESSURE ouT IN TEMP CouT IN H out
: 3 COLD SICE 1e168 574497 STG4aBB 139.64  397.25 311.6 1290.4
HOT SIDE t.168 574,69 574,40 Ti5,43 422,13 2430,.4 1384,9
HX NO. FLOW IN PRESSURE QUT 1IN TEMWP  OUT  IN H ouT
S COLD SIDE i.168 574,86 574,72 197,25 715,43 1290.6  2430.1
—— WOT-SIDE — - 57.000"200400 199,98 " 731417 - 6%90.72 & o0 - 0
HX NO, FLOW IN PRESSURE auTt IN TEMP ouT IN M ouT
6—COLD SIDE-— --1.186B - STu.39 5S7T4e.24 -~~~ 422,13 707,28 - 1384.9 - 2801.5
HOT SIDE 28,500 20000 199.99 743,83 560,00 +0 .0
—HX—NO, --— ~--——FLOW — IN PRESIURE OUT-— N TEMP ouT — "IN H--- - QUT -
8 CoLb SIDE #2933 5T4e1¥ 574419 T0T.28 1377.09 240345  4741,3
HOT SIDE 1.952 1edd 75 1377.20 1210.51 «0 .0
HX NO, FLOW IN PRESSURE QUT  IN TEMP  OUT IN H ouT
9 COLD SIDE 1,168 ° S§74.13 573.97 774.15 750.00 2635.,9  25%1.2
- HOT SIDE — - 783 900,00 B99,97 - 300,00 750,00 35,4 160,9

e CONTROL VALVYES
PREHEATER BYPASS  RECUPERATOR 8YPASS

DXYGEN TRIM

OXYGFN FLOW

15 DEC 72 - 08:35138
SPC 3,903 AMW  3.37
0/F 570
P oout +338 .
¥ #1517 A3 .5538
A2 «2335 ~ ~ Ah .60%6
HP 58,00 N 63000.

KYDROGER FLO®

750400 750400
479,19 T T 873,95 A
S8.81 S8.60
£00133 00687
«783 - T 14168 T
EFF. SCALE FACTQP HEAT TRANS,
103 1.000 1.000 Y17 .26 BTU/MIN—
978 1060 1.000 & PASS COUNT
EFFe SCALE FACTOR -~ 'HEAT TRANS. ——
U447 14000 1,000 1143,87 BTU/MIN
«509 1.000 1.000 b PASS PARALL
EFF. SCALE FACYOR HEAT TRANS,
953 1.000 1.000 1531,47 BYU/MIN
121 1,000 1,000 - -4 PASS COUNT -
EFF. SCALE FACTOR HEAT TRANS,
wB86--- 1,000 --12000--—-- 1187,95 ATU/MIN—
261 1.000 1.000 4 PASS COUNT
EFFe — SCALE-FALTOR ———HEAT TRANS y—-
FEEX 1,000 1,000 684,92 BTU/MIN
249 1.000 1.000 2 PaSS COUNY
EFF. .SCALE FACTOR HEAT TRANS,
051 1000 12000 =%8,88 BYU/MIN
949 - 14000 1.000 - t PASS PARALL——
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Computer Case 29B (Continued)

et atmi e a—— .. - e b s =k 23__
STATION PRESSURE TEMPERATURE . RHO ENTHALPY STATION PRESSURE TEMPERATURE RHQ ENTHALPY
—_— 000 «000 - 000 « Q00 4y 574.5%4 42,129 - - - 4249 1384 ,R85 — oo e
2 «000 «000 « 00 + 000 42 5744245 To7.282 w155 240t ,548
3 000 000 .000 000 43 ST4.227 T07.282 . 155 2401 .548
— 000 000 0 L0050 «Q00 - 44 574a227 707,282 = - - .15% - 2401,548 - - oo e
S 900000 300.000 1hab48 35,434 45 BT4.209 T07.282 « 155 201,547
[} 899,949 750.000 T 34673 160.871 - 46 5744192 T07.282 «155 2401.,547
ST TTB9T4395 < 750,000 — 3863 160,881 - 47 - 5744186 - 1377.093 $080 4741,268 oo
B 897,389 750.000 34663 160.881 48 S5T4.199 707,282 «155 2401,547
9 479,197 T50.000 1.955 162.402 49 5T74.1B6 TOT.282 2000 000
10— —479.18T7 - 750,000 1,955 162,402 50 574186 - A75,092 -al24  --29B7.549 -
11 58,805 750,000 240 163,379 51 574.164 A7S.092 124 2987.548
12 2004000 743,826 +000 000 52 5744147 B75.0492 124 2987,548
13— 199,994 660,000 C L0000 L000 53 ©ST74.182 000 <000 - B
15 199.994 660,000 +000 «Q00 55 574155 875.092 « 124 2987,548
TLETTTTTTTTTTT 2004000 T T31.166 T L0000 000 56 5744155 73,396 T 2.THS 0 3B,STE - oo
17 200,000 T31.166 ~ «000 «000 57 5744135 774,147 159 2635.868
18 200.000 731.166 000 + 000 58 ST35.972 750,000 wldd 2551 ,245
TR T T 98 4982 T T 490.T719 . w000 2000 - B9 573953 750.000 © ok L44 o 2551,244 0 oo
20 «000 .000 : «000 - 000 60 S8e60& 750,000 015 2540.268
21 2000 « 000 000 000 61 o B3.T714 1940.682 -« 005 6735.631 B
-t TTTT T «000 7 000 T L0007 «000 62 U BLLT00 1940.482 T e 00 Cookfen T T
23 «000 000 2000 - 000 63 ; 12004 1665,000 «00Q . 000 :
24 « 000 000 «000 <000 64 . 1628 1377.196 «000 « 000
- S «000 «000 «000 W000 85 7 1443 1377.196 T e Q0 T g 0Q0 T s e
26 S75.000 S5.000 3,984 45,499 1) « 754 1210,514 2000 L0000
e7 S74.989 S55.000 3.981 ‘md5,500 67 «338 000 «000 «000
T 28 T §T449758 139.8638 897 311.606 ~ 68 T . 000 LO00 7 77 L0000 T T L0000 T T T
29 STH.?72 139,638 +807 311.6006 &9 +000 000 000 «fga
30 574,972 139,638 807 311.608 70 «000 460,000 «+000 «000
-3y T T STda.968 139.638 807 311.606 . T} «000 690,719 - « 000 : #0007 e
32 5744883 397249 v 264 1290.573 T2 . «000 691,783 «000 +000
34 - . ST4.B73 397.249 « 264 12904573 T4 o ’ «000 «000 C a@00 o G000
3s S74.862 397,249 1260 1290.573% 5 : +000 000 «000 « 000
36 S57d.T24 71544206 o163 243504099 Té « 009 000 «000 «00C
ek & St ST4.T06 715,425 163 2430,095 - 77 0 v et 4@00 - G000 - o000 - G000 -
38 ST4.T06 715.425 153 2430.095 78 - 000 L,000 000 000
9 574.608 715425 «153 24304095 79 «000 000 « 000 2000

SR e BT4e605 0 4224129 2249 13B4.BSS 80 o .000 000 ~——— g 000~ —=—1,000 —————
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Computer Case 30

"k CONDITION » DMATCH AMBIENT PRESSURE .00 P31a,

THYDRAULIC POWER 5,00 GEAR BOX LOSS 24.00 FIRST STAGFE POWER
HYDRAULIC PUMP 30,29 LUBE PUMP 4,00 SECOND STAGE
TOTAL GEAR BOX 35.29 TOTAL YURBINE

TURBINE IMFORMATION :
FLOW 24053 PRESSURE 57.78 1.60 EFFICIENCY 1S
T SPECIFIC HEAT RAT]O 1.360 TEMPERATURE 193745 ° 1377.9 EFFICIENCY 2N
FRESSURE RATIO 36,03 ENTHALPY o0 o0 EFFICIERCY TO

CONTROL VALVES

PREHEATER BYPASS

RECUPERATOR BYPASS

TEMPERATURE 1232,04 705,08
TTPRESSURE IN T T 5T3.54 T BT4.00 7T
PRESSURE OUT 573.23 574,00
EFFECTIVE AREA 13228 200000
CTUFLOW S T T T T a892 T .000
WX NO, FlLaw IN PRESSURE OUT 1IN TEMP  QUT
——1"""COLD SIDE 14290 574.99 574495 55,00 322.97
HOT SIDE «398 573,48 573.48 1232.04 188,20
—HXNO, ——FLOW "IN PRESSURE QUT ~ N TEMP  6UT -
3 COLD SIDE 1290 5T74.92 874,78 322.97 438,65
HOT SIDE 1,290 574,56 574,24 968,43 4ds,71
+ HX NO, FLOM IN PRESSURE GUT IN TEMP ouT
' S (COLD SIDE 1,290 S74,75 S74,60 438,65 568,42
HOT SIDE ——57.000 200400 199.53 - - S984.02  563.03
KX NO, FLOW IN PRESSURE QUT 1N TEMP ouT
——6—CoLD SIDE - 14290  5T84e23 ST4004 - 445,71  T0S.08-
HOT SIDE 28,500 200,00 199,99 744,02 660,00
—HX-NO,— —~———FLOW -—-IN PRESSURE QUT - IN TEMP  OUT
8 coLb SIDE 1.290 573,68 573,61 705,08 1232,04
HOT SIDE 2.053 1.39 .68 1377.93  82B.02
HX NO, FLOW IN PRESSURE qQuT IN TEMP olUT
¢ CoLD sIPE 12290 573445 573.23 910.36 EB3,.58
———HOT SIDE—- -~ .T63 900,00 899,97 - 300,00 - 883,58 -

OXYGEN TRIM

883,58
697.09
422.09
200075
‘ o 763
IN H ouT
T widB.5 - 1000.2°
4230.4 475,.0
IN K- oUT
10002 1a44b,.6
1914.9 1472.9
IN H ouT
1448,6 1914,9
‘Jo .0
N H ouT
L4T72a9 £393,8
.0 '0
- IN - M- OUT -
2393,8 4230,1
o0 00
IN H QuT
I110a2 3017.0
35,4 192.9

30.B2
32,47

63.29

T
0
TAL

.uz8

«389 -

ATl

OXYGEN FLOW

15 DEC 72 08135152
spe 3.490 AW 32
0/F .591
PT OUT .304

Al «1517 A3 .5538

a2 .2335 - - AL .6096

HP 63,29 N 63000,

HYDROGEM FLOW

883.58

422.07

63.08

e0Q140

« 763
EFFa SCALE
0228 '1-000
«887 1.000
© EFF. - SCALE-
2871 1.000
«500 1.000
EFF s SCALE
«893 1.000
#1144 1.000
EFF . SCALE
«B6F — - 1,000
262 1.000
EFF. ~— SCALE-
«783 1.000
817 1.000
EFFa SCALE
2044 1.000
954 1.000

883.58
TTTUgT3.e0 T
62.688
«00801
S B LT T
FACTOR HEAT TRANS,
14000 — 1346,93 BTU/MIN
1.000 4 PASS COUNT
FACTOR —-—HEAT TRANS, ~—
1.000 575,91 BTU/MIN
1.000 & PASS PARALL
FACTGR HEAT TRANS,.
1.000 604,07 BTU/MIN
-~ 14000 - 4 PASS COUNT-- - —
FACTGR NEAT TRANS,
o 1600 —- o~ 1188403 BTU/MIN——
1.000 4 PASS COUNT
FACTOR - ———HEAT TRANS, - - -ommrmm
1.000 2366,75 BTU/MIN
1.000 2 PASS COUNT
FACTOR HEAT TRANS,
1.000 =120.12 BTU/MIN
1.000 1 PASS -PARALL————
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STATION PRESSURE TEMPERATURE

B S - 000 -
2 «000
3 «0Q0
- 4 - « 000 ~
5 900000
6 B99.957
-1 897.09L -~
8 897.085
9 422,087
10— “He2e 078
il 63.082
12 200a000
NI 199,994
14 199,994
15 199.994
T e T 2004000
17 200.000
i8 200000
49T T 1994535
20 «000
21 «000
-V 000
23 000
24 0000
-1 . ’ 000 T
2b S75.000
e? ST4.987
g8 — " S5T4a945
29 5744935
310 574,935
T3y T 8744925
32 574.778
i3 STheTO4
- T et ST4.Ted
35 ST4.750 -
3é S5T44597
3T " STRWST9
38 574+579
39 57454}

000

000

000

«000
300.000
883,582
BB3,582
883,582
683,582
883,582
883,582
Tdd.01e
659,999
659,999
659,999
S84.024
5Bu.024
584,024

T 563,034

#2000
«000
«000
« 000
« 000
« 000
SS.000
55,000
322.972
322.972
32R.972
322.972
438,649
438,649
438,649
438.649
568.422

$&8.426

568,426
568.426

g 5?“62“2”“"““5-705

RKO

«000

« 000
«000

+ 000
16:648
31,091
3.081
3,088
fa458

1.458 - -

o219
«000
«000
«000
w000
00N
«000

«000 77

«000
000
«000
«000
000
«000
34984
3.98y
w325
125
325
T 328
«240
240
240
s2090
«188
+188
«188
« 108

"~ o238

Computer Case 30 {Continued)

ENTHALPY

«000C
000
«000
000
35.434
192.936

192,943

192.943
194.024
1944024
194,880
«Q04
" e00¢0
«000
009

+000 -

000
«000

000
000
« 000
Q00
000
2000
45,499
=45.500
1000.198
10004198
000,198
1000.198

2000

1446. 8649

14d46.649

1446, 649 -

1446.649
1914.930

1914.943 -

19144943
1914.943

14724863

STATION PRESSURE TEMPERATURE

41
42
43
a4
45
46
47
48
49
50 -
51
52
53
54
55
56
57
58
59
60
61

82

63
64
65
bé&
&7
68
69
70
74
72
73

" T4

7%
76
717
T8
79

- 50 JE

574e227
ST4e0UY
STidu023
ST74023
ST4a001
573.677
ST3.614
574.001
57T4.001

- 573.614

5734575
575557
5744233
573476
573.484
5T3.476
573,448
573.226
573.199
62.877
57797
57.782
12859
1604
1.385
+bB0
«304
«300
«000

+ 000
«000
«000

« 000

«000 -

« 000
«000
2000
«(00
«000

L0009

445,705
705,089
To5.080
To5.080
TuS,080
705.080
1232,043
795.080
705,080
1232.043
1232.043

1232.043

000
10,364
1232.043
18A,.19%
910,364
883,582

RHD

TEL]
- «15%

T 087

«155
«155
«155
-155%

+155
000

:.087
«0B7

4a3,582

ag3.582
1937.524

T 1937.524

1665.000
1377.935
1377.935
828,023
2000
000
000
460.000
5357.276
53B8.506
<000

000 -

000
«000
=000
« 000
000

000 -

© e 000 -

YL

«Q87
2000
120
- 087
+570
«120
»123

«123

«018
006

000 7T

«000
«000

000
000

000

«G00
« 000
«000
+ 000
«000

4000 -

+ 000
«000

2000
«000

~ 000

ENTHALPY

1472.863
2393,827
2393,826

- 2393,826 - -

2393,828
2393,819

2393,826
000

4230,086 -

“4230,086 —

4230,085
4230.084
‘ 000
3110.164
4230,083
475,037
31104164
3017.043

. 300S,437
6T24.209

«000
« 000

«000
000

000
«000

—~ 000 -

«000
000

4000

. e000

— ==-,000
000
w040

3017.043 -

#0007

-l 000"

———— 000

T I T

1000
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“ % CONDITION ®  DMATCH AMBIENT FRESSURE
“HYDRAULIC POWER — ~° 5,00 GEAR BOX LOSS
HYDRAULIC PUMP 30,29 LUBE PUMP
_TOTAL GEAR BOX 35,29
FLOW 2.117 PRESSURE
~SPECIFIC HEAT RATIO 1,358 TEMPERATURE
PRESSURE RATIO 34,77

PREHEATER RYPASS

ENTHALPY

RECUPE

TEMPERATURE 1086,21
““PRESSURE IN 573.86
PRESSURE OUT 573.76
EFFECTIVE AREA «20084
FLOW R T 4819
MX NO, FLOW IN PRESSURFE 0UT
-4 COLD SIDE-" 1,267 574,99 574,99
HOT SIDE 4% 573.77 573476
THX NO. T FLOW IN PRESSURE QUT
3 CoLD sIDE 1.267 574.93 574.79
HOT SIDE - 1,267 574,58 574,27
WX NO, FLOW IN PRESSURE QuT
5 co.Lbh SIDE 1,267 574,76 ST4,61
———HOT SIDE—.57.000 200.00 199.52 -~

HX NO, FLOW
~&~—CoLD SIDE— 1.267 -
HOT SIDE 28,500
“HX--NO o o - FLOW - -
8 COLD SIDE 756
HOT SIDE 2117
Mi NO, FLOW
9 CoOLD BIDE 1.267
—-HOT -SIDE - -,850

IN PRESSURE QUT
5874+26 5T74.08
200,00 199,99

-IN PRESSURE OUT -~ IN

573,93
La4b

573,90
o7l
IN PRESSURE QUT
573,74 573455
900,00 899,97 -

Computer Case 30B
+00 P3L4,
24,00 FIRST STAGE POWER
4,00 SECOND STAGE
) TOTAL TURBINE
TURBINE INFORMATICN
58.27 1.48 EFFICIENCY 8T
©1941,.5 1374,7 EFFICIENCY 2ND
o0 o0 EFFICIENCY TOTAL
CONTROL VALVES
RATOR BYPASS OXYGEN TRIM axy
705,52 749,99
ST4,04 T T B96.93
573.91 479,22
«08903 «00077
T #5512 «B30°
IN TEMP  OUT IN H QUT  EFF.
55,00 315,78 w55 971.5 .253
1086421  204+68 37214 533,8 L,B855
IN TEMP  OUT 1IN H guUT  EFF.
315478 434.40 971.5 1430,9  LoT1
567,80 441,71 1912,7 1458,0 ,500
IN TEMP ouT IN H ouT EFF.
434,40 567,80 1439,9 1912.7 L8955
283,44 562.17 Y B o0 42 - -
IN TEMP auT IN H ouT EFF .
441.7T1 -T705.52 - 1458.0 2395.4 .873
743,98 660,00 o0 0 L278
- TEMP ouUT =-tn - H- - OUT EFF.
705,52 1344.77 2395 .4 462743 955
1374.,72 996.23 «0 «0  oShbé
IN TEMP ouT IN H auT EFF.
TrU.1S  T789.99  2635.,9  2551.2 4051
- 300,00 749,99 ~ 35,4 “160e9 .949

15 DEC 72 08135157
30.88 SPC C 7 T3.600 © AMW  3.37
32.41 0/F 671
63,29 PT OUT 332 o )
<436 Al «1517 A3 .5538
2399 - - A2 - —-.2335 - Ah 6096
L4890 P 63,29 N 63000.
GEN FLOW HYQROGEN FLOM
769.99 709,99
479.21 © -0 §73,53 e e
63,81 63,59
00145 00720
B850 —eye267 R
SCALE FACTOR HEAT TRANS,
1.000 1.000 - - - 12B8.86 BYU/MIN- -
14000  1.000 4 PASS COUNT
SCALE FACTOR  — HEAT TRANS, -
1.000  3.000 582,16 BTU/MIN
1.000 14000 & PASS PARALL
SCALE FACTOR HEAT TRANS,
1.000 1,000 610.70 BTU/MIN
1000 14000 ~——- 4 PASS COUNT - —~—
SCALE FACTOR HEAT TRANS,
- 14000 - 14000 -—— 1187492 BIU/MIN ———
1,000 1.000 4 PASS COUNT
— -SCALE -FACTOR ——-——HEAT-TRANS, ——-——
1,000 14000 1686.31 BTU/MIN
1,000 1.000 2 PASS COUNT
SCALE FACTOR HEAT TRANS,
14000 14000 =107.33 BTU/MIN
1,000 14000 - 3 PASS PARALL——
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T G000
2 000
3 000
I «000°
5 900,000
b 899,965
—7— — 896,932
8 896.925
9 479,217
-1 4794205
11 63.810
12 2004000
13— - 199,994
14 199,954
15 199.994
e U 200,000
17 200.000
L6 2004000
T19TTTTTT T 199,821
20 «000
21 «000
55 e 800
23 «000
24 000
i —— «000°
26 575,000
27 574,987
28 " 5T8e948 -
29 574.938
30 574,938
R BT Y929
32 5744789
33 5744776
- 34— ST4dT76
35 S70.762
36 574,615
Y 5744598 -
38 ST4+598
39 5744580
-4p- - —— — S574.274

STATION PRESSURE TEMPERATURE

— L0000

«000
«000
) «000
300,000
749.986
T TU9 .86
T49.988
T49.9846
T 749,986
749,986
T43,980

TTT 660,002

660,002
660.002

583,405
583,405

T 562,174
«000

«000

«000

«000

«000

S5.000
55.000
315,784
315.784
315.784
- 315.784
4344404
434,404

4344404

4344404
567,797
- 5674795
567.795
567795

o dbteTR

T583.405

_ L0060 <

RHO

2 200
000
«000
«000
16.648
3.673

............ Tebbl

Tebbl
14955

b 1955

260
«0N00
<000
«000
2000
e 000
.000

s 000
«L00
#«C00

+ 000
000
«0Q0
000

" #4000
3,984
J.%84
TT T «332
#3532

o332

< 333 -

242
242
$242
P42
+184
+188
+188
+188
+238

Computer Case 30B (Continued)

ENTHALPY

«000
000
=000

’ «000
35,434
160.668

160,879
162,399
1624399
163.953
«004Q

T 4000
<000
«Q00
T L 000
« 000
«000

«000

«000
«000
000
+000
’ «00¢0
45,499
~454500

9T1.498

971.498
971.498
971498

14404858

1430 ,.858

1430.858 -

1430,858
1912,739

1912.733 -

19124733
19124733
14584026

160.87%

STATION PRESSURE TEMPERATURE

Cay

42
a3
44
45
ub

B A
- 48

49

- §g -

51
S5g2

~ 83

54
s5

S5a

57
58
59
60
a1
b2
63
b1
65
66
67
68
69
70

T

T2
T3
T4
75
Tb
77
78
79
89

574261

ST4.084
574.564
574.064
S5T4eQd3
573.932

573905
- 5744039

573,905

" 5734905

573.873
573.860

573.756

573.7h4
573,773
573.764
573,741

"§T34533

63.589
S8.281
T S5B.2686
12.998
1.676
T letbd
- «743
332

« 000
<000
«000

« D00
000
«000Q
«000
«000
+000
000
«000
+000
000

44t.712
T05.520
T65.520
T05.520
7T05.520
To5.520

—-1344,768

705.520
705.520
1066,.215
1086,215
1086.215

RHD

#1011

7784151
1086,215
204.679
TTd.161
749.987
T4F 987
Tu9,987
1941.536
1941.536
1665,000
1374.723
1374.723
996,234

000

N0

.000

460.000

S3b.631
537.862
«+000
<000
060
=000
000
000
000
«000

238
«155
«155
0155
«155
- 155
082
«155
«000

«101
«101
«000
»139
«101
#5520
«139
144
w144
«0186
D006

T 000

000
«000

2000

#0000
2000
«000
000

009

000
«000
«000

000 -

000
« 000
« 000
«000
«00¢

-+ 000

ENTHALPY

1458,025 - e
2395,369
2395.369
2395,369 - o o
2395,368
2395.366
~-4627,336 ———
2395,368
.000
----- 3721567 - <
3721,566
3721.566
— 'ooc e
2635,877
3721,564

e - 533,780
2635,877
2551.189
2551,189
25404348
738,823

. Lagy T
«000

000

000 T/
000
« 000
. 000
«000

S 00 e e s e
2000
«000

e g 000 s
000
000
I T T RS ——
000
+ 000

.._;mmmllooo -
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Computer Case 31

¥ CONDITION ¥ DMATCH AMBIENT PRESSURE  ,00 PSIa,

HYDRAULIC POWER~— 10,00 ~ GEAR BOX LOSS 24.00 FIRST STAGE POWER 33,40
HYDRAULIC PUMP 30,57 LUBE PUKP 4,00 SECOND STAGE 35.17
TOTAL GEAR BOX 40,57 TOTAL TURBINE 68,57

TURBINE INFORMATION

FLOW 2.246  PRESSURE 62462 1.73  EFFICIENCY 1ST .432
“SPECIFIC HEAT RATIO "~ 1,359 ~~'TEMPERATURE  1940,0 13754  EFFICIENCY 2ND 392
PRESSURE RATIO 36424 ENTHALPY .0 W0 H75

PREHEATER BYPASS

TEMPERATLURE 1234,146
"PRESSURE IN " 573.32
PRESSURE QUT 572.70
EFFECTIVE AREA «09091
“FLOM o o "7 «852
WX NO, FLOW IN PRESSURE
TV COLD SIBE 71,3820 574,98 ST
HOT SIDE 530 573.18 573
THX ONO, T TTTTFLOW TTTIN PRESSURE
3 coLh SIDE 10382 574.90 574
HOT SIDE 1,382 ST4,47 574
HX_NO, FLOW IN PRESSURE
5 coLd sIoE 1,382 574,69 574
———-HOT SIDE——57.000 -200+00 196

HX NO, FLOW IN PRESSURE
—4—CoLD SI0E—1.382 574499 573
HOT SIDE 28,500 200,00 199
—HX-NO, - ~—FLQW ~IN PRESSURE
8 cOLD SIDE 1,382 573,46 573
KOT SIDE 20246 1e49
MX NO, FLOW IN PRESSURE
‘% CoLD sibDg 1.382 573.13% 572
~——HOT ‘8IDE - -—-,863 900,00 899

CONTROL VaALVES
RECUPERATOR BYPASS OXYGEN TRIM

703,32 828,28
573.83 896.50
573.83 445,78
«00000 00083
T L000 28463
QUT  IN TEMP  OUT  IN H
93 - 55,00 ° 3T4,B7 - wi5,5
vib 1234.16 243,14  4237.5
out "IN TEMP  QUT "IN © H -
72 374,87 456,09 1204.6
Y S45,21  460.65 1833.6
QuUT  IN TEMP  OUT I H
31 - 456,09 545,22  1511.3
«T3 - 556,62  S40.TT 7 el -
QUT  IN  TEMP  OUT N H
88— 4E0.65 T03.32 41528.1 -
W99 Ta4,12 659,99 )
QUT -~ IN TEMP  OUT - IN H -
L3873 ,.32 1234,19  2387,.6
o 73 1375.36  832.81 o0
oUT  IN TEMP  OUT  IN H
« 90 854,16 B828.28  2914,8
96 ipo,00 B2a,28 - 35,4

EFFICIENCY TOTAL

auT
1204,.6
680.7

auT
1511,3

15281

ouT
1833.6
«0

ouT
2387.7
«0

QuT
423T7.6
«0

ouT
2824,.8
179.4

. OXYGEN FLGOW

828.28
445,77
68.58
200166
#8653
EFF.
271 1.000° -
840 1,000
EFF.
ATT 14060
496 1.000
EFF.,
887 1.000
<158 1.000
EFF.
856 1,000
297 1,000
EFF.
L79¢  1.00Q
.807  1.000
EFF.
»047 1.000
953 1.000

SCALE FACTOR
SCALE FACTOR

1.000
SCALE FACTOR
SCALE FACTOR

SCALE FACTOR

SCalLE FACTOR

15 DEC 72 08136812
spc 3.321  AMW  3.28
0/F 625

PT ouT 329

A1 41517 A3 5538

42 - .2335 - A .B0%6

63000.

HP 68,57 N

HYDROGEN FLOW
828,28
572487 0 T
88.34
U DLE M

T 1382

HEAT TRANS, .
1,000 1727,87 BTU/MIN—
1,000 4 PASS COUNT

TTTTHEAT CTRANS, T
423,93 BTU/MIN
& PaSS PARALL

1.000

HEAT TRANS,
445,92 BTUAMIN
el PASE COUNT— ———

1.000
1a00Q -

HEAT TRANS,
e 1188412 BTU/MIN.——

4 PASS COUNT

1.000
i.000

- — HEAT - TRANS. T
2557.07 BTU/MIN
2 PASS COUNT

1,000
1.000

HEAT TRANS,
124,42 BTU/MIN
1 PASS PARALL- —-

1,000
1.000
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STATION PRESSURE TEMPERATURE RH

- 2000 «000
2 «000 000
3 =000 « 000
g «000 000
5 00000 300,000 1
] 899,902 828,276
896,506 828,276
8 896,498 828.276
9 445,784 828.278
10— —HA5. T 828.276
11! 68,577 828,276
12 200.000 Jéa,11e6
i3y 199,994 " 659,993
14 199,994 659,993
15 199.994 659,993
167 7 T 2004000 556,617
17 200.000 5564617
18 2004000 556,617
19 T198eT2B T 54076 T
a0 «000 «000
21 ) «000 «000
-1 Y 11 R 2000 T
23 «00Q0 «000
24 «000 000
— s «000 T <0007
eb 575.000 55.000
27 ST4.985 55.000
-] - — STGe931 " " 3T4.8T4 — "
29 STUa917 3Tu.874
30 ’ STU.917 374,874
TRy T ST4.9037T T 3T4.8 T T
12 S5T4.721 4564094
i3 574,704 456,094
T3 T TS T4 708 T 4566094 T
a5 5745658 4564094
16 - S57Ue513 545.219
TR T STU4L.493 7 545,215
38 574.493% S45.215
- 39 . STaed7T4 545,215

405745104 460,652

[

« 000
«0200
«000
«000
bebud
Te245
3.233
3.233
1.616

12616

« 250
«000
«000
000
«000
«000
«000
«000

000 T

«000
«000

000

000
000
«000
3.984
3.98y4
280
+280
- a280
»280
«230
230
w230
«230
194

194 -

w194
«194

i228 -

Computer Case 31 (Continued)

ENTHALPY

«000
«Q00
«000
«000
35.434
179.576
179,587
179,587
180,770

= 1804770

181,803
2000

T e D00

IOUU
- «000
« 000
w000
000
4000
000
«000

$ 000
300

000

=45,499
=45:500

1204.582 -

1204.582
1204,582

T 1204,58 7

1S11.287
1511,287

1511287 -

1511286
1833.615

1833.598
1633.598

TaQb0 T

{833,598 " °

1528.077

STATION PRESSURE

day -

42
u3

T

45
46

gy -

48
49
S0
51
52
53
54
55

-1

57
58

gg v

L1
61

62’

&3
64
-]
&6
&7

48 -

69
70
71
Te
73
T4
75
7b
7
78
79

s

574087
574.878
5736851
573.851
5734826
5734455
s 573,383
573.826
573.826
573383
573.339
573.322
872697
573.163%
573.176
873,163
573133
572896

b8.340
622633

T b2.619

13.923
1.728

T L ed99
«735

«329

e wem .000
=000

«000

T T k000

«000
000

oot 4000

000
000

v, -000

«000
«000

5724866

TEMPERATURE

450,652
703.320
T03.320
703,320
703.320
Taz.320
1234,.187
T03.320
703,320

1234,158

1234,15#A
1234,15¢8
«000

B4 164
1234,158
243,137
854,164
428,276
828,276
azp,276é
1940.033
1940,033
1664 ,999
1375,358
1375.1358
432.814
000
«000
000
460,000
508.461
509.729
«900

T 4000
«000

«009

RHD

. .15& i

228
156
156

«156
« 156

.087 -

2156
P00
+087
087
«087

126
087

Celd32

=126
129
129
«016
<006

Q00T

2000
«000

~ 000 o -

«000

«000
«000

T w000

»000
000

C #0000

- - .oon o

<000
000
©e00Q0

000
«000
2000
000
«000

“.000

14
ENTHALPY

2367.4657
2387 ,6487
2387,657 -
2387,656
2387 .649
4237638 e
2387,656
000
~-4237,535-
4237.534
“237.534
000~ e e
2914.764
4237.530
Tt RBGGTRY T
2914,763
2624,751
-1 T2 -1 B - .
2813,405
6734,924
BRI 1| S

000
o 00 e
000
#000
)41 P
$000
£000
SRS S
<000
.000
Y000 —
+000
«000
-------- 0000~
«000
4000 :
1y 900
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* CONDITION ¥ ~ DHATCH AMBIENT PRESSURE
" HYDRAULIC POWER ~~° 10,00  GEAR BOX LOSS
HYDRAULIC PUMP 30.57  LUBE PUMP
__TOTAL GEAR BOX 40,57
FLOW 2,287  PRESSURE
~TSPECIFIC HEAT RATIO™ 1,358 ° ‘TEMPERATURE
PRESSURE RATIO 35.48  ENTHALPY

TEMPERATURE 114934
——PRESSURE IN ~"~"=" " " 573,56
PRESSURE OUT 573.38
EFFECTIVE AREA «153194
TTTFLOW O ¢ T T e T93
HX NO, FLOW IN PRESSURE oUT
e eOLD SIDETT1,368--574,99° 574,93
‘ HOT SIDE «575 573.40 573.38
TTUHROND, T —FLOW "IN PRESSURE QUT
3 CoLb 8IbE 1368 574,91 ST4.73
HOT 8IDE 1,368 574,49 574,13
HX NO, FLOW IN PRESSURE auT
S coLb SIDE 1,36B 574,70 574,53

— HOT- SIDE-— 574000 200400
HX NO, '

FLOW IN PRESSURE QUT
6 COLD SIDE - 1+368- 57d.11 573490
HOT SIDE 28,500 200,00 199,99

MK -NB4 - ——FLQW - —IN ‘PRESSURE QUT -
8 ¢cOLD SIDE 1,006 573,66 573,62
HOT SIDE 2287 1e54 77
HX NO. FLOW IN PRESSURE QUT
¢ CoLD 9IDE 1368 573.36 S73.15

HOT -5IDE- —-—-,918 —900.00-

PREHEATER BYPASS RECUPERATOR BYPASS

899.96 -

Computer Case 31B

«00 P3IA.
24,00 FIRST STAGE POMWER 33.43
4,00 SECOND STAGE 35.14
TOTAL TURBINE 68,57
TURBINE INFORMATION
62.93 1.77 EFFICIENCY 18T 437
1942,.4 1373.5 EFFICIENCY 2ND «398°
-0 0 EFFICIENCY YOTAL 480

CONTROL VaLVES

703,59
573.85
573.62
04742
T w362
iN TEMP  OUT
55,00 371,10
1149.34 256,18
IN TEMP  OUT
371.10  453.91
546,88 458,58
CIN TEMP  OUT
453,91 544,89
556437  940.34
IN TEMP  QUT
- 458,58  703.59
T4a,10 660,01
IN TEMP  OUT
703,59 1309,88
137351 930487
IN TEHP
T74413  749.95
‘300,00 - 746,95

ouT

NXYGEN TRIM

705,95
B96.41
479.23
00084
918
IN M ouT
=45,5  1189,9
194149 732.3
"IN H ouT
1189,9 1503.2
1632,4 1520.4
IN H ouT
1803,2 1832.5
o0 . a0
IN - H ouT
15204 2388.6
.0 .0
IN H ouT
2388,6  4S04.4
+ 0 « 0
IN H ouTt
2635.8 2551,0
I5.4 160,9

OXYGEN FLOW

749.95
UT%.22
68.92
£00158
«718
EFF., SCALE
.289 1.000 -
816 1.000
EFF. SCALE
LG7T 1.000
L497 1.000
EFF. SCALE
.B8B 1.000
V156 1.000 -
EFF. SCALE
L A58 1,000 -
.295 1.000
EFF, SCALE
905 1,000
661 1.000
EFF, SCALE
051 1.000
949 - 1,000

15 DEC 72 08336121
5pC 1.382 ° AMW  3.37
0/F o671
PT QUT o347

Al «1517 A3 .5538
AR 2335 Al .6096

HP 48,57 N £3000.

749,95
© 573412 ER—
68,68
- 400782
S 8 T B
FACTOR HEAT TRANS, _
"1.000 - - 1690,21 BTU/MIN-——
1,000 4 PASS COUNT
FACTOR  ~ ~~HEAT TRAW3, =~ ~—
1,000 428,69 BTU/MIN
1.000 6 PASS PARALL
FACTOR HEAT TRANS,
1,000 450441 BTU/MIN
14000 - -~ & PABS COUNT — ———
FACTOR MEAT TRANS,

14000 -———-1187.81 BTU/MIN—

1.000 4 PaASS COUNT
~FALTOR --——-HEAT TRANS,-————-
1.000 2128,10 STU/MIN

1,000 2 PASS COUNT
FACTOR HEAT TRANS,

i.000 m115,%94 BTU/MIN

1000 < —1-PASE-PARALL—
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STATION PRESSURE TEMPERATURE

B «000 - + 000
2 «000 000
3 «000 000
4 — 000 «000
5 200000 300.000
] 859,950 T49.948

-1 ~B98.,420 749,948 -
8 8964412 749.948
9 479.229 749,948
10— TTRT9 216 T49.,948
11 68,916 749,948
12 200000 Ta4,1014
i3 - 1994994 7 6404013
14 199.994 660.0132
iS 199,994 660.013
Tle T 2004000 0 556,346
17 200,000 556434606
18 2004000 5564366
1y TTTTTT198.T09 T BU0.340
20 «000 «00¢
41 «000 +000
-+ T «000 o #2000
23 «00Q0 « 000
24 «000 «000
- ZS'f—_____“ «000 «000
26 S75.000 55.000
27 S74.985% 55.000
28 . STd.932 371.104
29 L 5T4.919 371.104
30 574,919 371104
TR T 674,906 77 3T1.104
32 57d.728 453,912
33 5Td.T12 453,912
Ty T 5T4.T12 - " 453.912
35 B8T4.896 453,912
36 814525 S544.888
3T T 5744506 T S44,.88¢0
38 574,506 544,880
3 574.0487 S84.889

— 5741264584575

Rt

«000
«000
+000
« 000
16,648
3.47%
3.6%9
1.659
14958
1.995
28
«000
«000
«000
«000
«000
«000
«000
«000
«000
« 000
«000
«000
«200
T a000
3.984
3.984
«283

e 283

« 263
«2B3
232
232

«232 7

+232

« 194

........ © el94
«194
«194
w229

Computer Case 31B (Continued)

ENTHALPY

300
»000
«000
«000
35.434
1604859
160,872
160.872
162.390

162,390

163,921
+Q00
000
2000
000
000
2000
000
309
«000
2+ 000
«Q00
+000
«000
«0C0

-45.49%9

=454500

j189,.,905
1189.905
1189,.905
1503.245
1503+244
1503.244
1S503.244
1832.456
18324424
1832,424
1832424

1520.422

STATION

41
a2
ag

44

a5
44

at - -

4a
49

‘50

51

T3
53

54
55

S6 -

57
538
59
60
61
62
63
64
65

Y

67
68
&9
70
71
T2
73
74
75
76
77
78
79
Bo

PRESSURE

ST4.11t0
573.903
573.878
5734878
573.854
573.658
573.616
573.853
573.016
573.616
5735786
575562
$73.382
5734385
9734499

T 5734385

5734358
§73.147
573.121
684677
62.942

622926

14.011
1774

1541

« 775
« 347
«000
IOUO
«000Q
«000
«000
«000

0G0

2000
000
000
000
.000
,000

TEMPERATURF

458,575
703,592
T03.5652
703.592
703,592
T03.592
1309.,877
703,592
703,592
1149,345
1149,345
1149,345

«Q00
Tid.129
1149,345
256,182
Tra.129
749,949
T49.949
749.94%9
1942,353
1942,353
1664,999
1373,513
1373.513
930.B870

+000

<000

+000
450.000
508,204
509.472

«000

«000

000

« 000

000

2000

2000

000

RHO

229
«156
»158
21586
«158
+«156
(083
156
+000
094
. 094
LT
«000
. 1356
094
409
139
P144
P14
LY
$006
000
« 000
$ 000

«000 -

«000
«000
<008
«000
000
000
«000
«000Q
«D00
« 000
000
«000
000
000

000

ENTHBLPY

1520.422
2388,609
2348,609
2388 509
2388,608
2388,604
usou,la0
238B,608
000
“3941.048
941,047
3941,0u47
«000
2635,.791
3941 ,043
T32.300
2635.790
2551 ,048
2551.048
2540.325
6741,784
T L0007
000
«000
«000
+0080
'000
«000
000
000

D000

=000
«000

-000 PrE

000
«000

000 o

«000
000

23

1.000 U
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% CONDITION * —~DMATCH AMBIENT PRESSURE
HYDRAULIC POWER™ ™~ = 90,00 ~ - GEAR BOX LD3S
HYDRAULIC PUMP 35,14 LUBE PUMP

~ TDTALVGQER QQE,_"W 125,14
FLOW 4,998 PRESSURE

" SPECIFIC HEAT RATIO "7 1.357 TEMPERATURE
PRESSURE RATIO 18,65 ENTHALPY

+

PREHEATER BYPASS RECUPE

TEMPERATURE 1190.38
~PRESSURE IN 568.07 '—
PRESSURE QUT 566417
EFFECTIVE AREA 074861
“FLOW T T T 1.233
HX NO. FLOW IN PRESSURE QUT
1T COLD SIDETT 24960 5T4.93  S574.67
HOT SIDE 1727 BShbelyl Sb66.18
TTHX NO, T T FLOW T IN PRESSURE QUTT
3 COLD 8IDE 2960 574453 573469
HOT 8IDE 2,959 572465 571,13
WX NO. FLOW IN PRESSURE QuT
5 ¢oLD SIDE 2,960 573,54 572,62
——— = HOT SIDE — 57.000 20000 191.6&7

HX NOD, FLOW IN PRESSURE @uT
—6—CoD SIDE~— 2960~ 5T1.05 570.21
HOT SIDE 28,500 200,00 199,92
WK -NO - ———FLOW - —— IN PRESSURE QUT-—
8 coLb SIBE 2,960 568,58 568,30
NOT SIDE 4.998 J.00 1#52
WX NO, FLOW IN PRESSURE QUT
9 CoLD 51P€ 2¢960 566405 565.35
———-HOT 8IDE “2,038 - 900,00 899,85

Computer Case 32

400 PSIA,
24400 FIRST STAGE POWER 74,78
4,00 SECOND STAGE 78437
TOTAL TURBINE 153,14
TURBINE INFORMATION
137.18 31.55  EFFICIENCY 187
1951.2 136540 EFFICIENCY 2ND
o0 .0 EFFICIENCY TOTAL

: CONTROL. VALVES
RATOR BYPASS OXYGEN TRIM

576410 729.75 " T29.75
570.02 882,85 4BL LT
570402 484,74 150.25
+00000 «00186 « 00339
000 2,038 2.033
IN TEMP ouy N H ouT EFF.
55.00 426.16 =45.5 1400,0 327
1190.,38 441 .88 44683.6 1458,.5 «659
IN TEMP oUT © O IN H . QUT - EFF.
dgbelb 460404 14000 1525.8 L4688
d9g,.52 dpl,02 1o66.2 1540.8 L4777
IN TEMP ouT IN H ouT EFF.
460,04 498,53  1525,8  1666.3 685
515.23 ’ 500-82"" «0 o9 .?7“
IN TEMP ouT IN H OuT EFF «
C H6lbe02 STbelD 15404 --1941.T7 .609
648,06 557,33 .0 +0  L493
IN TEHWP ouUT - IN K- QUT EFF e
576,10 1190,39 1943.7 4083,86 779
1565.04 Th0+33 0 « 0 L7686
IN TEMP auTr TN H ouT EFF.
753,59 Te9.79 2563,.7 2480,2 L052
300,00 729,75 35,4 156,1 L9447

Ub4
« 398
lBh

OXYGEN FLOW

1.000
1.000

SCALE
1.000
1.000

1.000
1.000

T T T 545,23

SCALE FACTOR
1.000
1.000

" SCALE FACTOR
1.000
1.000

SCALE FACTOR

SCALE- FACTOR

SCALE FACTOR
1.000
1.000

15 DEC 72 - 8136847
sPe 2,396 AW 3.40
o/F 688
PT QUT 680

Al «1517 A3 .5538

A2 - '.2335 - A4 .6096 -

Hp 153.14 N 63000.

. AYDROGEM FLOW
729,79 .
1"9.73
«01693

T 2a980 0

HEAT TRANS, .
- 4278,71 BTU/MINT—
4 PASS COUNT

" 14000
1.000

o HEAT TRANS,
372,55 BYU/MIN
6 PASS PARALL

14000
1.000

HEAT TRANS,

1.000 415,76 BTU/MIN
1.000-- -- -4 PABS COUNT——

FACTOR HEAT TRANS,
1.000--—---1187,88 BTU/MIN—
1.000 4 PASS COUNT

———HEAT TRANS, ---
6340,25 BTU/MIN
2 PASS COUNT

1.000
1,000
HEAT TRANS,
=206.97 BTU/MIN

-1 PASS PARALL- - —-

1.000
‘1000
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STATION PRESSURE TEMPERATURE

RHO

-000 T

«000
«000
«000
«000

16.648

1.814

‘3742 -

3741
2:050
‘24050
634

«000

2000
+000

<000
«000

<000

«000
« 000
000
« 000
+ 000
2000

3.984

«000 000
«000 w000
«000 «000
a0007 T «000
900000 300000
899.851 729.755
—— 882,888 —T29,.,755
8B2.852 7129755
484,739 729.755
T ABAWBTE 729,755
150248 729,755
200,000 648,059
T 199,920 857,333
199,920 $57.333
199,920 557,333
"200«000 T 516,230
200,000 516,230
200000 516.23¢
191669 TTS00.821
« 000 000
« 000 » 000
000
«000 «000
« 000 « 000
000 000
57S.000 55.000
578.929 55,000
574.66%9 4264159
S7T4.597 4264159
STh597 4264159
“S878.52677 7 42641597
573694 460040
573.616  460.040
573.616 460.040
573.539 460040
572'517 445l533
5724734 498,515
572734 - 498.515
572+650 498.51%
571129 - 4644020

3+984
YLl
o248
«248
T a246
o228
2228
228
«2310
-210
«210
2210
«225

«000

Computer Case 32 (Continued)

ENTHaALPY

+ 000
+000
«000

«000°

35.434
156.063
1564130
1564130
157.711

..... 157,711 -

159,074
«D00

000
000

C 000
«000
<000
-000
«000
+000
000
+000
000
+000
-45.499
~45.500
1399.961
1399.961
1399,961
1399.960
15254816
15254815
15254815
15254614
16664270
16664204
1666,204
16664203
15404449

46

000"

STATION

41 -

42
43
a4
45

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
by
65
6b
67
68
49
70

R

72
73
74
75

17
78
79

Bg

Té

PRESSURE TEMPERATURE

571.051
5T0.206
570151
57T0elll
570.015
ShB.SAS

568.298

570015
570,018
568,299
568,100
5684066

S66s179
Sbbedl2

5664179 ©

5664054
565.348
565.228

149.727

137.2%8
137.182
29.932
3.550

" 3.003
1519
+680

T <000
«000
«000

«Q00
000

R 11+ 1+ IR

+000
«000

Y

«000Q
<000
«000

«000Q-

Ho4,.020
5764046
576,096
576,094
576,096
876,096

"1190,390

576.098
S76.096

- 1190,383

1190.383
1190,.383
«000
7153.59%¢
1196,383
441.877
753,591
T729.786
729.786
729.786
1951.241
1951,.211
1664.999
13565,.042

©1365.042

760,331
000
«000
«000

460,000

- 465.832

4674154
» 000
000
« 300
« 000

Tt L0000
000
000
+000

RHO

«225
+185
«185

«185 -

« 185
«185
»089
«185
«000
- 089
«089
«089
«000
142
«0B9

2142
- 147

-187

« 048
013
0090
«000
000

=000

"1000 o

-000
000

000

«000
000
0040
«000
000

L0080 e

000
2000
000
000
«000

ENTHALPY

- 1540, 448
1941,747
19u1,745
1941.745
1941,743
1941,716

4083, 624 - -

1941 ,743

+000
4083,599
4083,594
4083 ,5%4

L000
2563 ,6bd
4083,554

2563 ,661
g4a0,228
‘RhB0.226
2471,585
6776,135
. Ta000
2000

+ 000
e = 800
000

000

«000
«000
-, 000
<000
»000

«000
000

e 4000

«000
«000

1458,546 -

<000

- 26

=y agn -

S 1,000



911-g

Computer Case 33

“# CONDITION * - OMATCH AMBIENT PRESSURE 00 PSIA.

HYORAULIE POWER ~ 180,00  GEAR BOX LOSS 24400 FIRST STAGE POWER 121,52

HYDRAULIE PUMP 40,29 LUBE PUNP 4400 SECOND STAGE 126476

JOTAL GEAR BOX 220,29 TOTAL TURBINE 208,28

. TURBINE INFORMATION

FLOW 8.047 PRESSURE 219469 S.52 EFFICIENCY 18T W50
——SPECIFICTHEAT RATIO™ ~ 1,356  TEMPERATURE™ '1957,5 1359,9  EFFICIENCY 2ND 2403

PRESSURE RATIO 39.79 00 .0 EFFICIENCY TOTAL 492

TEMPERATURE
TTPRESSUYRE IN T
PRESSURE 0UT

EFFECTIVE AREA

T FLONW ——
HX NOo FLOW
——1- CoLD SIDE—— 44698 -

HOT SIOE 3,474
—HX NO, o FLOW
3 COLD SIDE 44698
HOT BIDE 4,698
HX NOs FLOW
S COLD SIDE  Gu695

———"HOT -SIDE~——57,000~

MX NO, FLOW
—_— ”CULD SIDwa*‘qlbqs
HOT BIDE 20.500

HX NO. - - FLOW
8 COLD SIDE 44698
HOT S10€ 8,047

MX NO, FLOW
9 COLD SIDE 4,698
———— -HOT BIDE - 3.349

PREHEATER BYPASS

ENTHALPY

RECUPERATOR BYPASS

55,09 S34,03
557.70 562,39
550.00 562,39
+ 03602 «00000
T 1le224 - - «000
IN PRESSURE QUT IN TEMP auT
S5Td4de62 574-13 55.00 43&-07"
550,99 S49,99 1165,09 569,12
IN PRESSURE QUT - IN TEMP ouT -
ST73.8L STi.79 436407 459.94
569.24 565’59 488,35 46d.16
IN PRESSURE QUT IN TEMP ouy
5TLe40 5ShTebb 459.%4 488.31
‘200,00 189,27 — 513,28 495,13
IN PRESSURE QUT IN TEMP auT
565397 56285 -~ 464416 934403
20000 19%.80 621.18 528.96
IN PRESSURE QUT  IN TEMP  OUT
55893 558.23 ‘934.03 116507
4,63 2,40 1359 ,87 747,29
IN PRESSURE QUT IN TEMP out
S49.69 548.26 717,68 694,75
900.00 899.65 300.00 694,57

CONTROL VALVES

OXYGEN TRIM

694,57
853,37
486.65
L00310
IN H ouT
=45,5 - 1437,.1
1995,2  1885.4
N H QUT -
1437.1  1525.4
16293 1540,.,9
IN H pUT
15254 1629.1
------ 0 o0
IN H ouT
~-1540.9 - 1793.8 -
| »0
IN H ouT
1793.7 3995,4
.0 o0
IN H ouT
243745 2357,.1
35.4 147.7

EFF.

e343 - — 14000 - 1e000-——-6964,93 BTU/NIN
«545 14000  1.000 4 PASS COUNT

EFF, -~ SCALE-FACTOR: -~—-—HEAT TRANS, — -
L45T 1,000 14000 415,12 BTU/MIN

J463 1,000 1.000 & PASS PARALL

EFF.  SCALE FACTOR HEAT TRANS .

<532 1.000  1.000 487,31 BTU/MIN

#3340 ——— 14000 12000 ~—-— 4 PASS- COUNT-—

EFF.  SCALE FACTOR HEAT TRANS,

P45 - 14000 - 1.000-—— 1187,93 BTU/MIN

«S87  1.000  1.000 4 PASS COUNT

EFF, - SCALE FACTOR -—- HEAT TRANS, - o
«764  1.000 1,000 10343,17 BTU/MIN
2742 1,000  1.000 2 PASS COUNT

EFF..  BCALE FACTOR HEAT TRANS,

2055 1,000  1.000 ~377.50 BTU/MIN
2945 1,000  1.000 | PASS PARALL ————

CXYGEN FLOW

694457
486,449
240448
00541

‘34349

BCALE FACTOR

15 DEc ‘72 © oBs3TtRy - -
sPC 2192 AMW  3.45
0/F «T13
PI DUI 1.075 S
[ 3% 1517 A3 .5538
EEl V- R & X 3 S U] .5096
HP 248.28 N 63000.
HYDROGEN FLOW
694,75
S G YT L9
2394066
«02705
- A..__...._q'ega._....m..ﬁ.“va._r._ﬁ._.—r._—-_._m

HEAT TRANS, .




Computer Case 33 {(Continued)

L11-19

. — .. . R 34,
STATION PRESSURE TEMPERATURE = RHD ENTHALPY STATION PRESSURE TEMPERATURE RHO ENTHALPY
e B Y 1 | Ik 000 £000 - 000 41 © 565,390 464163 S 4223 1540,904 e - e
2 <000 +000 =000 +000 4z 5624845 534,029 $193  1793.769
3 «000 «000 +000 000 az -’ S62:615 534.029 2193 1793,765
e B +000 «000 «000 «000 4y : 5624615 5344029 - - - 193 - 1793,765- - -
S 9004000 300000 162648 35,434 us 5624385 534.029 «193  1793,761
6 899,650 694,575 4058 1474707 46 5584935 534,029 +192  1793.T04
it - 853,468 6944575 - - 34848 147.914 u7 5584232 © 1165.,075 +090  3995,368
8 8534374 6942575 34848 147,914 48 56243685 5344029 $193  1793.761
9 486,652 5944575 2,184 149,585 49 562365 534.029 +000 +000
10— - 4BLLUBT - 6944575 2+184 149586 50 - 5544231 - 1165,087 - 4090-—-3995,812 -~
11 2404483 694,575 1.076 150,721 51 557.738  1165.087 +09G.  3995.401
12 200.000 6214180 000 000 52 557.704  1165,087° <090  3995,400
13 TT199.804 5284959 T a000 T 40060 - 53 549,997 000 e0n0 000 - T
14 199,804 5284959 _#000 . - .000 54 5494992 T17.677 186 2437,478
15 199,804 528,959 +000 000 55 550.988  1165.087 «0B9  3995,239 '
16 200.000 513,276 TTe000 77 400077 56T 549,992 5604120 "7 7,182 1BES,413 oo
17 200,000 513,276 000 « 000 57 5u9,687 T17.677 P16 2437,472
18 200,000 513,276 +000 000 58 5484257 694,752 .151  2357.117 :
19 189,268 495,132 TTTTTL000 T T 4000 59 S47.963 694,752 777 4151 TR3STL12 T T T
20 +000 2000 +000 <000 60 239.657 694,752 +067  2350,945
21 +000 21000 +000 000 61 219.747  1957,513 .021  6801,715
22 0007 L000 TTTTT,000 T L0000 T 62 T 2194690 7 4957,513 T 7,000 7,000
23 000 «000 2000 .000 63 474313 1665,001 4000 000
24 000 2000 «000 +000 64 5.521 1359.872 «000 000 5
25 00077 L0000 TTTTTTL000 #0007 77765 T T 44627 13894872 T L0007 <000 - B
26 575000 55,000 3.984 =454459 66 2.402 747,292 000 . 000
27 5744822 554000 3.984 =45,50¢2 67 14075 <000 000 000
28 S74,179 7 436,071 7777 77 4241 7 1437.065 68 T L0000 T T L0007 TTTT 4000 7,000 T
29 573,995 436,071 241 1437,063 69 <009 000 000 000
30 573,995 4364071 v241  1437.063 . 70 £ 0090 460,000 £000 000
34 ST73.810 ~ 436,071 T7TTT L2400 14374060 0 T4 0 TTTTUTUTT L0000 TTU 482,702 7 7 L0007 T L0007 T
32 571.788 459.940 +227  1525.424 72 000 464,033 «0090 +000
33 571,593 459,940 »227  1525.421 73 000 «000 «000 2000
34 S71,593 T 459,940 L,227 ASE5,421 7T T4 U 7T Q00T L0001 T ,000 T T L 000 T
35 5714397 459,940 © w227 1525.419 75 000 +000 «000 «000
36 569,662 488,313 216 1629,148 76 +000 «000 000 <0090
37 569,453 " 488,350 L2147 1629,279  TT 7T w000 0 tTL000 T Q00 T m o, 000 T T T
38 569,453 488,350 214 1629,279 ° 78 000 000 2009 000
39 S69.245 488,350 $213 1629.276 79 000 +000. 2000 T .000
g 565.5%0 464163 © - ,22377 1540.9060 80 000 e 0087 T 000~ 1000

HX = 8,00000 FHO 2 =~32,8204 - PRO = ,5i6204




glLl-9

% CONDITIQON ¥ -~ DMATCH

TTHYORAULIC POWER ° 270,00 -
HYDRAULIC PUMP 45,43
TOTAL GEAR BOX 315,43
FLOW 11,078

- SPECIFIC HEAY RATIOD 1.356
PRESSURE RATIO 40,44

TEMPERATURE 1
T TPRESBURE IN T
PRESSURE 0OUT
EFFECTIVE AREA
B QW e
WX NO, FLOW
-1- CoLD SIDE — b.406
HOT SIDE 5,756
—HX NO, T FLOM
3 CcOLD SIBE 6,406
HOT SIDE HalQb
HX NO. FLOW
5 COLD SIDE ball(b

~——-HAT 8IDE-—- ST,000

HX NO, FLOW
~&--COLO SIDE —— 6,406
HOT SIDE 28,500

HX NO, - -~ - FLOW
8 CoLD S1pE 6.406
HOT SIDE 11.078

HX NO, FLOW
9 CoLD SIDPE 6.006
————— HOT ‘SIDE - — 44671

PREHEATER RYPASS

AMBIENT PRESSURE

GEAR 80X LOSS
LUBE PUMP

PRESSURE
TEMPERATURE
ENTHALPY

Computer

Case 34

«00 PSIA,
24,00 FIRST STAGE POWER -~ le8.01
4,00 SECOND STAGE 175.02
TOTAL TURBINE 143,43
TURBINE INFORMATION
301,40 7.45 EFFICIENCY 18T 54
1961.9 $1356,5 EFFICIENCY 2ND - o806
«0 o EFFICIENCY TOTAL 497

RECUPERATOR BYPASS

CONTROL VALVES
OXYGEN TRIM

DXYGEN FLOW

15 DEC-72

HYDRGGEN FLOW

— 083378438 —
_ .sPC . .__..,...2.107—-- AH‘II 3-49
0/F « 729
PT OUT  1.474
A 517 A3 .5538
Y L2335 — Ab .6096
Mp 343,43 N 63000.

147,33 51%.22 671.06 671,06 671 .50
544,30 552,81 BO&L,97 4Be.22 - T £ 1Y -1 R
522,58 552.81 486453 329.78 128.66
01164 «000Q0 «00453 + 00782 «03911
2650 T <000 4,671 BebT1 TR 408 T T
IN PRESSURE QUT IN TENP ouT IN H ouT EFFa SCALE FACTOR HEAT TRANS, ,
ST4«47 573.49 -~ 55,00 GU1eTO ~  wlS5 1658,0 350140001000 9631 483 BYU/NIN—
525,71 522,89 1147,33 baz2,54 3932,9 2173.7 Lu62 1.000 1.000 4 PASS COUNT
"IN PRESSURE QUT - 1IN TEMP nMuT - IN H- QUT ~ EFFe~—— 8CLALE -FACTOR -—— —HEAT TRANS, - ——— —
572,80 S&9,12 441,70 459 98 1458,0 1525.5 L6447 14000 1000 432,88 BTU/MIN
564e49 55786 482461 4bde14 160844 1540,7 L451 1.000 1.000 6 PABB PARALL
IN PRESSURE OUT IN TEMP ouY IN H ouT EFFa SCALE FACYOR HEAT TRANS,
568439 565427 459,98 482460 152545 1608.3 .432 1,000 1.000 $30.41 BTU/MIN
200,00 188,07 512,34 - 492,55 - «0 w0 J378 - 1,000 14000 --— 4 PASS COUNT——
IN PRESSURE OUT IN TEMP ouT IN H ouT EFF. SCALE FACTOR HEAT TRANS,
- 557,48 553,65 - —- 464,14 515,22 1549,7 172642 o346--— 1,000 — 14000 ——— 1188,00 BTU/MIN——
20000 199.73 811.76 518.82 o0 0 L4630 1.000 1.000 a4 PASS COUNT
IN PRESSURE QUT-- IN TEMP - OUT IN H ouT EFFes -~ BCALE FACTOR ——-—HEAT TRANS, - -~
S46.51 S45.22 915.22 1147.32 172620 3933.3  .751 1,000 1.000 14140,73 BTU/MIN
IN PRESSURE OUT IN TEMP ouT IN H ouyY EFF . SCALE FACTOR HEAT TRANS.
S22+31 520+21 693,75 671.+50 2353.1 2275.1 4057 1.000 1000 =499,77 BTU/MIN
900,00 89%.36 500400 671.06 3544 14241 o942 - 14000 - 14000 -1 -PABS-PARALL-——




6lL1-9

T « 000 « 000
2 «000 «000
3 +000 «000
4 090 — +000
S 900000 300000
b 899,356 671,063
7 B0Te153 — 6712063
a 8064967 671063
9 486,529 6714083
10— 4864219 - - 671063
11 329.781 671,063
12 - 200.000 611,763
13T 199,729 7 518,816
14 199.729 518,816
i5 199,729 518.8106
TR T T T T 2004000 0 512.341
i7 200,000 512,341
18 200000 512,341
T 1% T T 188,068 T T 492.554
20 «000 .000
2l «000 +000
T 22T T T e0Q0 T »000G
23 «000 +000
24 «000 « 000
4] - «000 000
26 S75.000 554000
27 5ThebbB 55,000
TT28TTTT T ST3.492 T 441.700
29 ST3.144 qug.700
30 573.144 441,700
TR T BT2.795 T 441700 T
32 569.121 459,979
33 568,756 459,979
B 5pB o TS6
35 S68,.,3990 4159.979
36 S565.2664 4B2,.600
B 50048080 4B2.614
38 S64,880 4B2.614
39 S64.490 4B2.614
BO— 55T +860 — 464141

RHD

459,979

«000
«000
«000
+000
16.6uUB
4,221

~3.78%

34783
2e2b8
‘2e2b7
1,533
T #0900
“a 000
-aQ00
«000
«000
«000
«0400
000
«000
«000
T «000
000
000

e a0
3.984

1.984
" «237
2237
«237

T e @37
- «228 .

o226
*.226
" e226

«2)4

21l

«2148

w21ld

220

Computer Case 34 (Continued)

ENTHALPY

«000

+000
«004

«000

‘35,434
142.123
142.571
142.572
1444159
1““-161
LUf . 958
«000
+ 000
-000
2000

000
«000

«000

000
000
L0090
£000
« 000

=45.499
=d45.504

14574970

1457.966
1457.966

1457.962 =7~

1525.532

1525.527

T 15254527
1525.523
1608.317
1608363
160B.363
1608.358

T 1540724

STATION PRESSURE TEMPERATURE

uy
42
43
4y
45
46
a7
48
49
50
54
52
53
54
55

g

57
58
59
&0
61
&2
63
64
465
bé
67
68
69
TO

R YHREIET T

72
73

75
Té6
T
78
79
ag

oy

557.a84
553,648
553.22%
5534829
552.809
Sds.509
S45e225
552.809
552.809
5454225
5444305
544.2%6
522581
522.5888
525.715
S522.888
522.314
S20.206
519.649
31284659
301.474
301.397
644303
Te453%

~he2l2

3.288

VWWI-Q71

+000
«000
«00¢

2000
«000
T «000
«00¢
«000
«000
«000
000

T w000

« 000 ~

dod4.141
515.216
51%5.216

515.216

S15.216
515.216

- 1147.321

515,214
515.216
1147.326
1147.326
11474326

W 000
693,754
1147326

e42.543 "7

693,754
AT1.4597

T eTL.A9T T

571,497
1961 .878

1961,878 °

1665,001
1356,.472

1356.472 -

748,530
#0090
« 000
000

460,000

461,713
863,046
000

000

<000
«000
- «000
«000
«000

4000

RHO ENTHALPY

T W34BT 22754075

_._.17_

4220 15404719 e mm e ———
«197 1726,152

197 17264152 =
«197 1726.14%
«195 1726,047

2090 -~ -3933,335 -
197 1726,148
000 000

4090 -~ 3933349 —————
+ 090 3933,327
«090 3933,327

w000 T L0090 —— e
L 2353,109
<087 3932,883 )

T#15% T 2473, 703 0 T -
LY 2353.098 : .
+1468 2275.086

+ 095 2271.363
«029 6819.527

$000 T T L0008
+000 +000
«000 .00
""" 00 T T TR e
000 .300
, a000 .000 _
N P P05 SO ——
000 $000 .
$ 000 000 .
T L0000 —
$000 000
000 L, 000 : o
$000 — =, 000 v
000 $000
000 L000
- . 00 °,.._.._L.,u.. - . o Do - S —
2000 000
£000 000

000 1,000



ozti-4

Computer Case 36B

¥ CONDITION *  BYPASS AMBIENT PRESSURE 14,70 PSIA, 19 DEc T2 15320158
HYDRAULIC POWER N0 GEAR ROX LOS5S 24,00 FIRST STAGE PDWER 43,24 SPC 6.008 AMW  3.36
HYORAULIC PUMP 30,00 LUBE PUMP 4,00 SECOND STAGE 10,76 n/F 5569
TOTAL GEAR BOX 30,00 TOTAL TURBYINE 58,00 PT OUT 14,700
TURRINE INFORMATIAN ‘
FLOW 3.003 PRESSURE 82,60 14,97 EFFICIENCY 18T 43 At 1517 A3 .5538
SPECTFIC HEAT RATIO . 3,358 TEMPERATURE  1937.8 1571,9 EFFICIENCY 2ND «S77 A2 42335 Al . 6096
PRESSURE RATIO 5,52 ENTHALPY N N EFFICIENCY TOTAL 521 HP S8.00 N 63000.
CONTROL VALVES
PREHEATER BYPASS RECUPFRATNR BYPASS axXYeEn TPIM OXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 1053.15 h61, 84 . 749,87 T49.87 749,88
PRESSURE IN o 572.78 573,00 B93.85 476.4% 57219
PRESSURE OUT 572.81 572.86 4Th.52 90.44 90412
EFFECTIVE AREA 223116 «1725% 00110 0206 201031
__FLOW 1.196 1,013 . 1.203 1.20% ~ Ll.8p0 B
HX NO, FLOW IN PRESSURE QUT  IN TEMP  OUT IN H oUT  EFF. SCALE FACTOR HEAT TRANS, .
1 CoLb SIDE 1,800 574,97 574.90 - 55,00 287,04  =d5,5 ASK.0  ,232  Ll.000 1.000  1622.38 BYU/MIN
HOT SIOE +B08 572.63 572.6t 1053.,15 221,31 360648 596.1 LA33 1.000 1,000 4 PASS COUNT
HX NO, FLOW IN PRESSURE ant In TEMP  OUT  IN H OUT  EFF.  BCALE FALTOR ~ HEAT TRANS, o
3 COLD SIDE 1.R00 5Td.BT 574,60 287404  UAQ.OB 85640 1526.,0 461 1.000 1.000 1205,.7% BTU/MIN
HOT STOE 1.800 ST4.td4 &73,47 462,80 475,40  P24S,7 15A2.1 L499 1.000 1,000 & PASS PARALL
TTHX NOD, " OFLOW IN PRESSURE OUT IN TEMP nUT ™ H ouT EFF . SCALE FACTOR — ~HEAT TRANS, T
5 COLD SIDE 1,800 574,54 574,22 460,08 642,76 15246,0 2245.5 LRA3I 1.000 1.000 1294,95 BTU/MIN
HOT SIDE  S7.000 200.00 199.96 bBY 64  LUB,52 o0 0 179 1,000 1,000 4 PASS COUNT B
HX NO, FLOW IN PRESSURE QUT IN TEMP  DUT IN K ouUT  EFF. SCALE FACTOR HEAT TRANS,
& CoLD SIDE 1.R00 573.44 573.09 4T5.00  bbl.84 158241 2247.,3  ,78% 1,000 1,000 1188,.00 BTU/MIN
HOT SIDE 28,500 200,00 199,99 713,03 &R6.76 W0 o L3863 1.000 1.000 4 PASS COUNT
HX NO. FlLow IN PRFSSURE DUT 1M TEMP  RUT  IN H OUT  EFF, SrALE FACTOR HEAT TRANS,
& COLD SIDE 786 ST2,90 572,84 661,84 1557,47 2242,3 S5376.9 964 1,000 1.000 ° °  2464,96 BTU/MIN
HOT SIDE 3.003 14.92 1476 1571.85 1183,04 ] 0,227 1.000 1,000 2 PASS COUNT
HMX NO, FLOW IN PRESSURE QuUT IN TEMP  DUT TN H OUT  EFF. SCALE FACTOR " MEAT TRANS, ’
9 CoLDp SIDE 1:800 572.57 572.24 773.95 749,88 263S.1 255048 ,L051 1.000 1.000 =151,84 BTU/MIN

HOT SIDRE 1,203 900,00 a99.94 300,00 749,87 35,4 160.8 949 1.000 1.000 { PASS PARALL



1Z1-8

STATION

N I

PRESSURE

=000

«000

looo

=000

T 9ohl.000
899.939
893,86%

B93.850°

4Th.517
476.49%
F0.U3A
200,000
199.988
199,984
1994988
2004000
200,000
200.000
199,961
D00
«000
+000
«000
=000
000

575.000

ST8.974
§74.904

TEMPERATURE

S574.886°

S574.884
S5T4.869

S574«59R "

BT4.569
578.569
57T8.541
STh.229
574.181
STda168¢
STd.142

L000
« 000
#000
000

300.000

749.872

749,872

T49,872

749,872

T49,.872

ju9.872

713,035

62h.TH3

b26.763

264743

889,645

B9, 6US

689,645

648,524
.000
000
«000
D00
000
000

55.000
55.000

287.038

247,018

2hT.038

287.018

4b0.079

460,079

4b0.079

460,079

6624780

5730465

662,799
462,799
662,799
475,398

RHD

«000
«000
NOQD
200
1h.648
IWbTH
3.6U9
3.649
1.944
1.944
2349
000
«000
000
000
2000
T
000
000
W 000
000
+000
000
00N
000
3.984
3.984
+ 365
365
« 385
+365
228
228
«22R
+ 228
s1b6
0166
2166
+165
‘221

Computer (ase 36B (Continued)

ENTHALPY

000

+ 000
«000

+ 000
35,434
160,841
160.843
{60.843
162.382
162,382
163,804
+ 000
«000
+000
=000
+Q00
0000
-0090
<000
+000
+000
000
2000
«000
«0NG

wl5 499
wd5,.500
855,993
855,993
855,993
855,993
1525,970
1525,970
1525,9740
1525.94%
2245,523
22US.660
2245,.660
2RUS L HED
1582.144

STATION

41
a4z
a3
44
45
4s
a7
48
a9
50
51
52
53
=)
55
Bé&
57
58
59
60
A1
6
&3
.Y}
65
- b
&7
&8

. 69
70

71
72
73
74
75
76
77
T8
79
80

PRESSURE

573.436
S73a088
573.049
573.049
573.009
572.8%6
572.865
572.997
572845
572.8k5
572.803
572.775
572613
572413
B724627
572613
572565
5724239
572.194
904125
82.625
82.604
19390
14.973
14.919
14763
14,700
£000
2000
«000
=000

« 000

« 000
000
«000
+000
«000
«000
«000
«000

TEMPERATURF

475.TGR
b4 B37
b61,A37
641,837
b6l ,R37
ha1,B37
1557.471
bt1,R37
661 ,R37
1053,1448
1083,14A
1083,148

000
773,950
1053,144
221,308
T73.950
THT,A75
149,875
T49.875
1937,827
1937.827
1664,998
1571.8528
1571.854
1183,0u0
1183,040

00N

000
A3n,000
H4B,524
648,524

000

000

+000

000

00

000
000
000

RHO

«221
o165
o165
v 165

2165 °

145
« 071
165
«000
.105
.105
(105
1080
«138
108
477
.118
wldy
2144
« 023
008
2000
«000
1000
2000

'a000

000
« 000
000

CLe000 0 7

000
000
+000
000
000
000
000
000
000
+000

ENTHALPY

1582,143
2242,267
2242.266
2242.266
242,265
2242,263
5374,899

Te2d2,265%5

2000
1606,578
31606.577
36046,576

000

2h35,145
3606,57%

S9&6.144
2635.144
2550,770
2550.769
2540,52%

6725.342 .

000
+000
+000
<000

2000
.nuu
MLT )
L000
« 000
000
000
000
-000
000
+ 000
2000
2000
1,000

000

k1
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Computer Case 37B

® CONDITION *  RYPARS AMBTENT PRESSURE 14.70 PSIA. 19 DECc T2 15521126
HYDRAULIC POMER 5,00 GEAR BNX LOSS 24,00 FIRST STABE POWER 46,21 spC 5.401  AMW  3.37
HYDRAULIC PUMP 30,29 LURE PUMP 4,00 SECQND STARE 17.08 0/F 570
TOTAL GEAR BNX 35.29 . TOTAL TURBINE 63,29 PT CUT 14,700
) TURRINE INFORMATION A 5538
FLOW 3,176 PREYSURE BT .40 15.01 EFFTCIFNCY 1ST LH02 al 21517 3 6896
SPECIFIC HEAT RATIO 1.358 TEHMPERATURE  1940.8 156340 FFFICIENCY 2ND 580 az ,2335 Ab ReER
PRESSURE RATIO 5,82 ENTHALPY «0 o0 FFFICIENCY TOTAL «524 HP 63,29 N )
LONTROL VALVES
) PREHEATER 8YPASS  RECUPERATNR BYPASS NXYGEN TRIM OXYGEN FLOW ~ HYDROGEN FLOW
TEMPERATURE 958416 664,69 . 709,94 749,94 749,94 o
PRESSURE IN 572.56 572.73 893.10 477.64 572,04
PRESSURE DUT 572,49 572.66 477.69 95,71 95,38 i
EFFECTIVE AREA LHO69T 29291 00117 00218 01090
FLOW 1.468 1.278 1.279 14275 1.902
HX NO, FLOW IN PRESSURE OUT  IN TEMP  BUT  IN H OUT  EFF. SCALE FACTOR HEAT TRANS, o
1 coLd SIpE 1,902 574,97 574,91 55,00 207,46 45,5 S44,0 L1169 1,000 1.000 1120.86 BTU/MIN
HOT 8IDE «233 ST2.51 S72.50 958,16 189,95 3276.3 T4S.7 4895 1,000 1,000 4 PASS COUNT
HX NO, FLOW IN PRESSURE QUT  IN TEMP  DUT  IN H QUT  EFF. SCALE FACTOR HEAT TRANS,
3 CoiD SInE 14902 S74489 574.62 207,06 460,07 54440 1525.,9 449 1.000 1000 1867,26 BTU/MIN
HOT SIDE 1,902 574,07 573,24 769,45  48T,.89  2819,4 1627.7 .S501 ° 1.000 1,000 =~ & PASS PARALL
_ HX ND, FLOW IN PRESSURE DUT N TEMP  OUT N H oUT  EFF. SCaLE FACTOR HEAT TRANS, o
5 CcoOLD SIDE = 1,902 ST4.S55 574,17 460,07 749,46 1525,9 261%.4 ,915 ° 1.000 1.000 7 2079.36 BYU/MIN
HOT SIDE 57.000 200400 199.99 198412 737,75 ) 0 W17 1.000 1.000 4 PASS COUNT
T WX NO, " FLOW IN PRESSURE 0UT IN TEMP ouT IN H ouT EFF. ~ SCALE FACTOR " T HEAT TRANS, T
& Cn D 310E 12902 S73.423 572.84 4BT.89  6bU4.6Y 162T.7 2252.2 TN 1.000 1.000 1187.66 BTU/MIN
HOT SIDE 28,500 200,00 199.99 TiT.11 631,07 .0 0 LI75 1,000 1.000 4 PASS COUNT A
HX NO, FLOM IM PRESSURE OUT IN TEMP  NUT IN H QUT  EFF. SCALE FACTOR HEAT TRANS,
8 COLD SIDE b28  ST2.88 572,46 660,69 1559,39 2252,2  5383.7 ,998 1,000 1.000 1953,40 BTU/MIN
© HOT SIDE 3,176 14.95 14.78 1563.03 1271.75 .0 0 324 1.000 1.000 2 PASS COUNT -
HX NO, FLOW IN PRESSURE nUT IN TEMP  DUT N H guUT  EFF. SCALE FACTOR HEAT TRANS,
¢ CoLp SINE 1.902 ST2.45 572.09 TT4.09  749.94 2635.6 2551.0 05! 1.000 1,000 T wi60,93 BYU/MIN

HOT SIDE 1.275 600.00 899,93 300,00 749,94 35,4 16049 949 1.000 1.000 1 PASS PARALL
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8TATION PRESSURE
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o Dm0

«000
«00n
» 000
000
9004000
399l933
B93,112
833,098
477.68%
477662
95.707

‘200.000

199.989

196,989

199.989
2o0a.000

C200.000

200.000

199,997

000

000

+ 000

+ 000

«000

«000
S§75.000
S§T4.971
574.915
574.901
574,901
S5T74.RB4
570+b18
57T86.586
5TL.586
574.55u
STd.173
Sra.121
STa.129
S574.08¢
513-263

TEMPERATURE

»000

000

000

«000
3fn0.000
TUF,937
T49,937
TU9,937
T49.937
749.937
749,937
717.114
631,072
631,072
631,072
798,118
798,118
798,118
T37.747

000

000
000

« 000

« 000
£000
55,000
55.000
207.450
20T sldb0
207,440
2074460
46N, 046
460. 0564
460.066
460,066
769.458
ToG,448
769,4UB
T69.448
487,891

RHO

Computer Case 37B {Continued)

ENTHALPY

«0NG
«000
£000
000
35,434
160.857
160,881
{60,882
162.393
162,393
163,802
«0N0
000
000
«000
«000
«ON0

« 000
<000
SO0
«000
«000
+000
«000
000
=45,499
=45.500
543,951
543.95¢
543,951
S543.952
1525.923
1525.9222
1525.92¢2
1525.922
2619.436
2619,402
2619.402
25619.401

1627667

STATION PRESSURE TEMPERATURE

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
&8
59
60
61
b2
b3
b4
65

573.229
R72«R38
572793
572.793
572.749
572.478
572456587
5T72.729
572.656
5724657
572.593
572.55%
572.483%
572«504
572.571
72504
5724451
572.095
572.084
95.376
8T.421
87.399
20092
15.013
14,953
14.776
14,700
+ 000
+000

s 000

+ 000

+ 000
«0090
«000
«000
«000
+000
«000
«000
#000

aaT.891
b&l,685
664,685
664,685
b6d,5h85
60,685
1559,.388

. 64U, 685

bhd, 685
9584155
958,155

958,155

000
774,090
958,155
149,954
774,090
749,941
749,941
749,941

1940,.832
1940 ,R32

1864,998 -

1563,034
1563,034
1271.747
1271.747
«000
«000
833,000
760,810
761,165
«000
000
«000
000
« 0200
oN00
«000
000

RMD

8165 7

«215
o165
«165
«165
»165

+071
.155
000
«115
115
«115
000
«138
«115
I736
«138
144
144
024
« 009
«000
«000
000
«N00
000
«000
000
000
000
+«000
«000
«000
000
000

000
000

000
«000

1000

ENTHALPY

1627.667
2252.243
2252.242
2252.242
2252.241
2252,240
5383,6514
2252.241
000
3276.304
3276,303
3276,302
000

- 2635,633
3276.301
Ius5,688

2635,632

2550,999
2550,998
2540,869
6736,753

.000
+000
000
«000
L000
000
000
000

«000

2000
<000
2000
2000
« 000
. L 000
‘ 2000
T .000
T L000
1,000

28
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% CONDITION ¥ BYPASS AMBTENT PRESSURE

HYDRAULIC POWER 16,00 GEAR BOX LOSS

HYDRAULIC PUMP 30,57 LURE PUMP
____TOTAL GEAR BOX 40,57

FLOW 24296 PRESSURE

SPECIFIC HEAY RATIO j.358 TEMPERATURE

PRESSURE RATIO 33,21 ENTHALRY

PREMEATER RYPASS  RECUPE
__ TEMPERATURE 8964.03
PRESSURE IN ST3.08
PRESSURE OUT 573,68
_ EFFECTIVE AREA _ 1,00000
FLOW 12170
HX ND, _ FLOW IN PRESSURE OUT
i1 COLD SIPE 1.374 574.98 574.96
HOT BIDE 2204 573469 573.69
"HX 'NOD, " FLOW IN PRESSURE OUT
3 CoLb sSIDE 1,374 ST4.95 574482
HOT SBIDE 1,374 574,51 574,05
WX NO, FLOW IN PRESSURE oUT
5 COLDO SIDE 1,374 574,79 574,57
T HDT SIDE 57,000 200.00 200400
HX NO, FLOW IN PRESSURE 0OUT
6 COLD SIDE = 1+374 S5Td.04 573482
HOT SIDE 28,500 200.00 200,00
“THXNO, “ FLOW _ IN PRESSURE OUT
8 coLd SIDE <345 ST3,75 573,74
R HOT SIDE 2298 jebbB «89
KX NO, FLOW IN PRESSURE QUT
9 coLD SIDE 1,374 573.66 573.45
~T HOT S1DE T L9222 400,00 899,954

EFFe

Computer Case 38B
.00 PSI4A,
24,00 FIRST STAGE POWER
4,00 SECOND STAGE
TOTAL TURBINE
TURBINE INFORMATION
63.19 1,90 EFFICIENCY 18T
1982.4 13759 EFFICIENCY 2ND
«0 C a0 EFFICIENCY TOTAL
CONTROL VALYES
RATOR BYPASS OXYGEN TRIM oxy
732.25 750,03
S73.76 896,38
S57T3.74 479.%50
49969 L 00084
1,029 922
IN TEMP OUT  IN H QuUT  EFF,
56,00 155.12 =i45,5 362.7 o119
B94.03 86.97 305344 112.4 L9602
IN TEMP OUT  IN H ouT
155,12  459.93 362.7 1525.84 U450
832,37 487,00 2639,0 1624.6 510
IN TEMP  OUT TN H QUT-  EFF,
459,935 832,37 1525.4 2B3%.0 9%&4
846442 796.34 0 o0 G130
IN TEMP  OUT  IN H QUT  EFF.,
4BT.04  732+25 1624.6  288%.0 L8865
770.40 687,90 «® «0 L2911
IN TEMP puT " IN H° - QUT EFF4’
732,25 1375,73 2489,0  4736.5 E¥¥X¥
137591 1215.42 o0 W0 L2049
IN . TEMP  DUT IN H oUT  EFF,
T74.22 750.03 2636.1 2551.3 051
300,00 750,03 35,4 160.9 949

33.58
34,99
68,57

£ 437

L
2484

GEN FLOW
750,03
479.49
69,20
«00157
922

SCALE

1000

1.000

"SCALE
1.000
1.000

SCaLE
1.000

" 1.000

SCALE
1.000
1.000

SCALE
1,000

1,000

SCALE
1.000
1.000

15 DEC 72 T12141120
SPC 3,396  AMW  3.37
o/F «67T4
PT OUT .398 B
Al #1517 A3 .5538

A2 +2335 Al . 6096

Hp 68.57 N $3000.

HYDROGEN FLONW

.. TS0.03
57342
68.96
 W00785 _
1378
FACTOR _  HEAT TRANS, e
1.000 S60.80 BTU/MIN
1.000 4 PASS COUNT
FACTOR ~ " "HEAT TRANS, -
1.000 1597,.37 8TU/MIN
1.000 b PASS PARALL
FACTOR HEAT TRANS,
14000 1804,65 BTU/MIN
140007 4 PASS COUNT ——
FACTOR HEAT TRANS,
1000 1187.62 BTU/MIN: -~
54000 a PASS COUNT
'FACTOR """ "HEAT TRANS, —
1.000 775.90 BTU/MIN
1,000 2 PASS COUNT
FACTOR HEAT TRANS,
1000 “116,47 BYU/MIN
1000 ‘1 PASS PARALL



qZ1-9

- ! :
=0 P - U L N

f
t

g B et puk b b g
D@~ U

|
(TR [REEERERY vy
o~ W S o®

STATION PRESSURE TEMPERATURE

-

[0, 1]
O

LTV
(TN,

NN
~ oW

«000
«000
000
«000
900000
89%9.%60

T 896,390

896,382
__A4T79.500
69.204
2004000
199.996
199.996
199.996
200.000
200,000
2004000
199.994
«200

«000

« 000

000

«Q00

« 000
575000
__574.985
5T0.963
574,958
576,958
STu.953
574.8,9
578,803

W
U

o
L]

a0

T 5744803
S74.7886
574.573

T STR.543 7

574543
574514
T 5744055

4794086

+000
+000
2000
«000
3004000
750.027

© 750.027

750.027
7504027
750.027
750.027
1706397
687,903
687,903
687,903
8d46.424
Bdb.424
846,424
7964336
. 000
2000
000
+000
000

2+ 000
55.000
55.00¢
155.121
155,121
155.121
155.121
459,928
459,928
45%,928
459.928
832.367

T 832,360

332-366
83243866
487,038

RHD

+000
000
«000
« 000
16.648
34673
2.658
3,658

14956

1+956
282
000
000
000

.008

«000
« 000
000
«000
«000
«000
2000
«000
«000
«000
3.984
3.984
718
o711
Tl
« 711
+ 229
229

«229

229
‘129
129
129
129
216

Computer Case 38B (Continued)

ENTHALPY

«000
«000
000
=000
35-“3“
160,878

160,891

160,894
162.408
162,408
163.937

1000 

2000
$000
L +000
«000
000
looo
000
2000
000
«009
+000
<000
000
45,499

=45.500

362.705
302,765
3ez,708
3624705
1525.417
15254417
1525.417
1525.417
2839.912
2839.009
2839,009
2839,908

1624.574

STATION

41
a2
43
a4
45
4é
47
48
49
50
St
52
53

54 -
55

56&
57
5a
59
60
b1
62
63
64
65
b6
67
68
&9
T0
71
72
73
T4
75
76

T

78
79
a¢

PRESSURE TEMPERATURE

S5T4.037
573.821
S73.795
S§73.795
ST3.769
573,745
573.737
573755
573.737
S73.737
573.706
5T3.6684
573676
573.687
573.689%
573,687
573.660
573.446
5T3.422
68.964
63.204
63.188
14068
1903
1.684
.889
398
2000
«000
«000
«000
«000
«000
«000
«Q00
«000
2000
2000

« 000
2000

487,038
T32.249
732,249
732,249
732,249
732,249

1375.732 " 7

732.249
732.249
894,026

894,026

B4, 026
000
TT4.219
Bey.026
86,972
Tia.219
750,028
750,028
7504028
1942,398
1942,3%48
1665,001
1375,915
1375.915
1215.,417
«000
+000
o000
830,000

Bo9.801°

810,765
000

«000

«000
«000

«800

«000
«000
»000

RHQ ENTHALPY

<2186
149
149
o149
149
+ 149

«149
«000
Tal22
122
122
«000
«139
122

 ytees

«139
14
144
018
« 008
000
« 000
«000

000 7

000
«00¢

0007 7

«000
000
«000
«000
«000

« 000 7

«000
000

«000

000
Te000°

«080 77

T e006 7T

1624.574 -

2089,036
2489,035
2489,035
2489,035
2489,034

2489,034
: «000

3053,367

 3053,366
.000 ’ S

2634,113
3053,3467

2636,112
2551.332

2551,332 7

2540,608

4736,458 7

16

T 3053,368° U

112,419 T

AT42.209

«000
2000
+000

.000
«000

2000
4000
2000
2000
000

000
000

000
Q00

- o00

W00 T

T

-~ Tege T

Soqlege
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Computer Case 39B

$ CONDITION =  BYPASS AMBIENT PRESSURE .00 P5Ia, 15 DECc 72 12161141
HYDRAULIC POWER 50,00 égan BNX LOSS 24,00 FIRST STAGE POMER 75.08 " sPC 2,395 AMM 3,38
HYDRAULIC PUMP 35,14 LUBE PUMP 4,00 SECOND STAGE 78,07 Q/F 6Tk

__ TOTAL GEAR BOX 125,14 TOTAL TURBINE 153,14 PT OUT «T97

TURBINE INFORMATION :

.. FLOW 4,995 PRESSURE 137,57 3,82 EFFICIENCY 18T o443 Al 1517 A3 .5538
SPECIFIC HEAT RATIO 1357 TEMPERATURE  195¢.7 1368,0 EFFICIENCY 2ND L8404 A2 L2335 ab . 6096
PRESSURE RATIO 35,99 ENTHALPY S ad 0 EFFICIENCY TOTAL .489 HP 153.18 N 63000,

o T CONTROL VALVES

PREHEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW HYDROGEN FLOW

__ TEMPERATURE _ 953,68 ) 616436 749,94 749,94 _ C T49.96 S
PRESSURE IN S68.92 569454 : 882,76 478438 567.79
PRESSURE OUT 548.62 569,17 478,38 150.76 150.23

_ EFFECTIVE AREA 31036 L15737 00186 00344 «01720 ] o
FLOW 2.284 1.602 22015 24015 2.980

! _HX NO, . FLOM IN PRESSURE QUT N TEMP  OUT 1IN H oUT EFF,  BCALE FACTOR _ HEAT TRANS, e

1 coLD SIDE 2.980 S5T4,93 574,80 55,00 202,90 45,5 52742 #165 1.000 1.000 1706,72 BTU/MIN
HOT SIDE 596 568,80 Sh8,78 953,68  185.59 326047 466.3 .B55 1.000 1.000 4 PA33 COUNT
T HX NO, T {N PRESSURE oUT IN TEMP ouTt IN H ouT EFFe 8CALE FACTOR 7 HEAT TRANS, o
3 CoLD SIDE 2+980 574.T3 S574.10 202.90 460408 527.2 1525,9 L437 12000 1.000 2975,91 BTU/MIN
HOT SIDE = 2.980 572.76 S70.77 791,15 503,49  2695.4  1684,2 ,489 1.000 1,000 & PASS PARALL
HX NO, FLOW IN PRESSURE QUT - 1IN TEMP  OUT IN H OUT  EFF. SCALE FACTOR HEAT TRANS,
5 ¢OLD SIDE 2,980 573,90 573,02 480,05 791,19 1525,9 2695.4 B3¢ 1.000 1000 3485.68 BTUSMIN
T HOT SIDE T ST.000 200400 199.99 858,06 758,09 .0 0 247 14000 14000 — & PASS COUNT B
MX NO. FLOW IN PRESSURE OUT IN TEMP  OUT  IN H ouUT  EFF. SCALE FACTOR HEAT TRANS.
T & COLD SIDE 2¢960 STped8 S569.77 S503.49  b16.36 1684.2 2082.8 618 1.000 1.000 © 1188.03 BTU/MIN
HOT S1DE 28,500 200,00 199,98 686,23 597,91 o0 0 L 483 1.000 1,000 4 PASS COUNT
TTTHX NG, FLOW IN PRESSURE OUT IN TEMP ouT IN H OUT EFF. ~ SCALE FACTOR ~— ~ HEAT TRANS, =~~~
8 coLb SIDE 1+377 569,28 569.17 B616+36 13d6.11 2082.8  4632.0 L971 1,000 1.000 3511,.43 BTU/ZMIN
B HOT SIDE 4,995 3431 178 1367.96 1033.87 0 o0 L4455 1000 1,000 2 PASS COUNT
HX NO, FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H QUT  EFF, SCALE FACTOR HEAT TRANE,
9 CoLb SIDE 2.980 568,65 567.92 TT4e32 T49.96  2636.4 2551.,0 L0514 1.000 1.000 =254,4% BTU/MIN

HOT 8IDE 2,015 900,00 899.85 300,00 789,94 35,4 160.,9 949 1.000 1.000 - "1 PASB PARALL
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STATION PRESSURE
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«000
«000
«000
«000
900.000
899,851

B82.763
478,380
T 4TB.3ILS
150,757
200.000

T199.97T

199.977
199,977

T200.000

200.000
200.000

«000

Q00

2000
«000
«000

S75.000

_ ~ STd«928
5744765
ST4a76S
5744731
STu«099
573,021
573.942
S73.024

T 5724891 0

572.89)

5724758

T 570771

TTTRB2.TIY T

T 7199.995

Toon

©5TR.799

5744021

TEMPERATURE

=000

«000

«00Q

« 000
300.000
T49.93%
749.936
T49.9386
749,938
749,936
749,936
t86.230
597.912
597,912
597.912
856.057
856,057

- 855,057

T756.091
+000
«000
#2000
«000
+000
«000

55,000
55,000

202.%902

202.902

202.902

202.%02

460054

460,054

460,054

4604054

791.186°

7791159
7914155
791155
5034495

Ru0

000

«000
000
«000
164648
3,673
‘3,403
‘3|ﬁ03
1.952
1,951
w615
000

. «000

000
«000
000
000
000
«000
«000
«000
«000
«000
«000
_e000
984
3.984
«526
«526

526

228
«228

228

«228
«134
‘e138
«134
«134
+208

Computer Case.39B (Continued)

ENTHALPY

«000
2000
«000
«000
35.434
160.856
160,919
160.919
162,390
162,391
163.617
000

« 000
2000

« 000
«000
«000

000

«000
«Q00
2000
«000

«000.

«000
000

T ed5,.499
=45,500
527.230
527.231
527.231

1525.87%
1525,870
1525,870
1525.869
2695.557
2695.404
269S5.404
2695.4401
16844169

527.232

STATION

41
42
43
1]
45
36
47
48
49
59
51
52
53
Sq
55
56
57
58
59
60
b1
b2
63
b4
65
b6

67 -

b8
69

70

71
72
73
T4
75
76
77
78
79
8¢

PRESSURE TEMPERATURE

570.684
56%.774
S69.672
S69.672
569,570
56%9.242
569,169
569.540
569,169
569.169
569,013
568,922
568.622
S68.783
SeB.8014
568,703
S6B.653
S67.918
567793
150,228
1370610
137575
30.004
3.822
3.310
1780

« 7197
«000
«000
+000
«009
«000

- «000

000"

2000
«000
«000
«000
«000
T «000

503.495
616,361
blée361
616,361
616,361
616,361
1346,114
616,381
b16,361
953,478
853,678
953,478
000
774,325
953,478
185,586
774,325
749.965
149,965
749,965
1950,452
1950,.652
1664,999
1367.952
13467.,958
1033871
2000
«000
«000
830,000
a19,.7127
820,483
«000
000
+000
000
000
000

000

+000

RHO

T o208
175
«175

175

175
475
« 0814
l75
«000
0115
115

«115 -

«000
o137
o115

oSTY

137
«143
+183
+038

« 013

000
«000
«000

000 T T

» 00,0
2000
«000
000
000
Te00
«000
«000

000 77

«000
«000

w000

«000
«000
«000

ENTHALPY

1684,168
2082.839
2082,837

2062,835
2082,829
S 4631,973
2082.834

000 -

3260,659
3260,655
3260,453

o000
2636,376
3260,650

2636,373
| 2550,993
2550,990
2542,123

o000
1000
000

000
000
«000
2000
000

«000
000

000
000

.000
000

L0008 T T

2082,837

064,288

6TT4.4113

$ 000

—= "000 "

T a000

3!

000 0 T
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* CONDITION %  BYPASS AMBIENT PRESSURE
HYDRAULIC POWER 180,00  GEAR BOX LOSS
HYDRAULIC PUMP 40,29 LUBE PUMP
__TOTAL GEAR BOX 220,29 .
_ FLOW 7.972 PRESSURE
SPECIFIC HEAT RATIO 1.357 TEMPERATURE
PRESSURE RATIO 37.84 ENTHALPY

PREHMEATER BYPASS

RECUPE
_TEMPERATURE . 101851
PRESSURE IN 558,85
PRESSURE oUT 557 .56
EFFECTIVE AREA 021160
FLOW 3.095
_HX NO, _ FLOW IN PRESSURE QUT
1 COLD SIDE Qe T4T STHB2 STdal2
HOT SIDE 14652 557,74 557.56
TR NO, "FLOW IN PRESSURE 0UT
3 Cob s1% deT4T 5T4e20 572455
___ HOT SIDE 4,747 569,38 564,71
HX NO. FLOW IN PRESSURE QUT
S coLD SIDE 4,747 572,15 569,99
TTT T HOT SIDE T S7.000 200400 199499
HX NO, FLOW IN PRESSURE OUT
T COLD SIOETT 4eT4T SH4.U49 ShleéS
HOT SIDE 28,500 200,00 199,95
TTHX NO, " FLOW IN PRESSURE OUT
8 coLD SIDE 2,902 559,76 559,46
o HOT SIDE Te972 4.99 2469
HX NO, FLOW IN PRESSURE OUT
9 COLD SIDE 4.747 557.23 555.66
T 7 MOT SIDE 3,225 Q00,00 899,65

Computer Case 40B -

+00 PSIA,
24,00 FIRST 8TAGE POWER
4,00 SECOND STAGE

TOTAL TURBINE

TURBINE INFGRMATION

21967 5.81 FFFICIENCY 18
- 1955.9 1363.2 EFFICIENCY 2N
«0 «0 EFFICIENCY TO

CONTROL VALVES

RATOR BYPASS OXYGEN TRIM

77.26 749,79

561412 853.29

559,46 470416

08364 00309
1.845 3.225

IN TEMP  OUT  IN H QuT
55,00 255482 -45,5 730.8

1018.51  317.22  3485.8 977.2

IN TEMP  OUT 1IN H  ouT
255.82  460.08 730+8  1525.9
731,38 506,63 2485.9  1695.4

IN TEMP  OUT  IN H ouT
460,08 731,45 (525,9 2086.1
858,46 728459 o0 .0

IN TEMP  OUT  IN H  ouT
506:63 577.26 1695.4  1945,7
662,03 571,93 .0 .0

IN TEMP  OUT 1IN H ouT
577,26 1299,06  1945,6  4465,9

1363.18 926476 0 o0

N TEMP  OUT  IN M out
TT4.40 749,93  2636e4  2550,6
300,00 749,79 35.4 160,8

121 .85
f2&,u4
248,29
T 847
D « 405
TAL o492

OXYGFN FLOW
TU9.79

EFF.
208
728

EFF o
«A30
Wi73

EFF.
«hél

326

EFF.
454
«580

EFF,.
918
-555

EFF.
. 052
.948

469,
2404

98
79

«00560
3.225

SCALE

1000

1.000

SCALE
1.000

14000

SCALE
14000

“1.000

- 8CaLE
“1e000

1.000

SCALE
1.000
1.000

SCALE
1,000
1.000

15 DEC 72 12342110
" 8PC 241717~ AMW 3.39
o/F «bT9
PT OUT 1.202 .
Al 1517 A3 .5538
T AR 2338 Al L6096
HP 248,29 N £3000.

HYDROGEN FLOW

789,93 N
555.33
239,94
02802
T4, T0Y T
FACTOR HEAT TRANS, |
14000 777 3685.15 BTU/MIN T

1.000 4 PASS COUNT
FACTOR ~ " HEAT TRANS, -

1,000 3774.29 BIU/MIN

1.000 &6 PASS PARALL
FACTOR HEAT TRANS,

1,000 558,04 BYU/WIN
“1.000 TTTT@ PASS COUNT T
FACTOR HEAT TRANS,

10000 "7 1188,00 BTU/MIN

14000 4 PASS COUNT
FACTOR "~ HEAT ‘TRANS, e

1.000 7513,81 BTU/WIN

1,000 2 PASS COUNT
FACTOR HEAT TRANS,

1.000 ~407,18 BTU/WIN

1,000 " 1 PASS PARALL ~" =
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STATION PRESSURE TEMPERATURE

@O~ N N

£000
»000
000
w000
9004000
899,651

" 853,388

853.292
470155
469,980
240,795
200.000
199,95
199,951
199,951
200000
200,000

. 200000

199.994
000
«000
=000
« 000
«000
«0200

575.000

574.618

574.421%

578431

5744311

STG.200
572550
5724351

" 572.351

572.151
569.993

T 869,888

S69.688
56%.38¢%

" Se4.709

«000
«000
000
000
300000
749,789
T49.789
T49.769
T49.789

CT49.789

749,789
662,035
571.927
571.927

ST1,927

858,459
458,459
858,459
728,589

#0070

«000

« 000
«009
«000Q
«000
35.000
55.000
255,816
255.8186

.255.816

255,816
460.078
460.076
460.076
4604076
7314446
731.377
7314377
731.377
5064030

RHD

Ca 000
000
«000
.oou

16.648

3.47%3

3.484

3-”8“

1.%19

1.918
« 982
+000

000

«000
« 000
« 000
+000
2000
« 000
«000
«000
«000
«000
«000
«000
3.98d

3.984

- eld11
11
W11
vlil
228
228
228
228
w148
»148
+148
+148
+204

Computer Case 40B (Continued)

ENTHALPY

+000
«000

. 000
000
35.434
160G,.822
160.988
160.989
162.3B5
162,384
163,236
«000
+000
«000
«000
«000
000
+000
+000

+ 000
<000
«000
«000
«000
000
-HS.‘I?‘?
45,502
T30.826
T30.827
130,827
730.0829
"1525,934
1525,.931
1525.931
1525,.929
2486.14%
2485.894
2485.8%94
2485,888

1699.405°

STATION

0
42
43
ay
45
a6

47

48
49
50
54
52
53
54
55
56
57
58
59
60

61

62
63
&4
65
bt
X4
68
69
70

1y

72
73
74
75
76
77
78
79
89

PRESSURE TEMPERATURE

564486
5614653
Shle404d
561404
561,159
5959.75%6
559,462
561117
559.462
959,463
559,034
558,852
557.563
557.563
557736
557563
557226
555656
555332
239.944
219.724
2196567
47.245
5.806

4952
2:686
{.202
«000
«000
2000
«000
« 000
«000
+ 000
«000
000
«Q00
«000
2000
«000

B

506.630
577.259
577.259
5774259
577.259%
577.259

T 1299,.065 ¢

577.259
577.259
1018,.507
1018,507
1018.507
«000
774,402
1018,507
317.216
774,002
THT.932
749,932
Ta9.932
1955.874
1955,874
1664.999
1363,17%
1363.179
26,763
+000
«000
«000
8306.000
822.199
823,153
~ «000
«000
«000

- 2000
$000
000
«000
000

RHO

32

ENTHALPY
<204 16Y5,402
«182 1945,.567!
+182 1945,666
«182  1945,666
182 1945882 -
w181 1945,637

T «082 "TH4465,935
182 1945,8661
«000 «000
«106 T 3085,824
1086 3485,.814
106  3485,812
000 000
«135 2636,402
w106  3485,786
321 97T.246
135 2636,394
o140  2550,.617
w140 2550.610
061 2543,.924
021 6795,.129
000 «000
« 000 «000
«Q00  .000
« 000 « 000
000 000
«000 L0000
2900 «000
« 000 «000
« 000 L0008
«000 «000
«000 +000
.ooo o v —n .ooo
«000 «000
«000 «000

CeQOO 000
«000 1000
«000. « 200
«000 1,000

N 1.000

«000



0£L-9

® CONDITION *

HYDRAULIC POWER
HYDRAULIC PUMP
_TOTAL GEAR BOX

FLOKW

SPECIFIC HEAT RaATIO

PRESSURE RATYO

_ TEMPERATURE
PRESSURE IN
PRESSURE OUT

FLOW
MK NO,
1 coOLD 8IDE
HOT SIODE
HX NO,
3 CoLD SIOE
KOT S§IDE
Hx NU. )
5 cOLb SIDE
© HWOT SIDE -
MX NO,
776 CoLD 8IDE
HOT SIDE
TTHX ND, o
& CoLD SIDE
_ HOT SIDE
HX NO,

9 Conb SIDE
HOT SIDE

Computer Case L1B

«00 PSTA.

2d.00 FIRST STAGE POWER 168,73

4,00 SECOND STAGE 174,70

TOTAL TURBINE 343,43

TURBINE INFORMATION

300.79 Teb9 EFFICLENCY 18T 2450
{95945 1360.1 EFFICIENCY 2ND 409
«0 0 EFFICIENCY TOTAL 4940

CONTROL VALVES

RATOR BYPASS OXYGEN TRIM OXYGEN FLOWM

HYDROGEN FLOW

15 DEC 72 T 12962051
spe 2,076 AMW  3.33
Q/F 682

_PT OUT_ 1,581

Ad «1517 A3 .5538

a2 «2335 Ay .6096

HP  343.43 N 63000.

_EFFECTIVE AREA

10913

BYPASS AMBIENT PRESSURE
270,00 GEAR BOX LOSS
45,43 LUBE PUMP
315,43
10,913 PRESSURE
1357 TEMPERATURE
39.l12 ENTHALPY
PREHEATER BYPASS  HRECUPE
10645.13 T
545.00
S40.08
12742
3.516

FLOM IN PRESSURE QUT
6,489 574,66 573,83
2.973 540.73 5S40.08

IN PRESSURE OUT
573.35 57020
564,57 556,27

FLOW
6,489
6,089

IN PRESSURE DUT
569,45 565,64
200400 199499

FLOW
6,489

ST.000

FLOW

6.489
20,500

IN PRESSURE OUT
555,85 551463
200,00 199,93

IN PRESSURE QUT
506,89 S46,1%
- L) 3453

FLOW
4,807

FLOW
6.489

4,424

IN PRESQURE QUT
539.43 537.07
900,00 B99.3s

556,71 749,65 149,65
S50.67 806.77 477.70
B4b.41 478403 329.79
204554 - l.0Q452 00804
1.682 4,424 #e024
IN TEMP  OUT  IN M QUT  EFF.  SCALE
55,00 295,17 =45,5 Bga.7 .238 1.000
1065.13 430.87 35647.5 1417.2 .628 1,000
IN TEMP  OUT  IN H ouUr  EFF. SCALE
29S417 460.02 BBA.7 1525,7 L4224 1.000
684,25 505,29 2320,6 1690,4 L4460 1.000
IN TEMP  OUT  IN M QUT  EFF. SCALE
460,02 584,28 1525,7 2320.8 ,561 1.000
859,99 Til.76 «0 «0 W37 14000
IN TEMP ouT IN H ouT EFF. SCALE
S505.29 5564714 16904 1873.5 L3355 " 1000
650,01 559,23 N «0 L8627 1.000
IN TEMP ouT T IN H ouT EFF. "SCALE
556,71 1243.08 1873 .4 4268.2 ,854 1.000
1560.08 857.‘69 '] o0 « 625 ‘1.000_
IN TEMP ouT IN H ouT EFF. SCALE
TTa.53 Ta9,99 2636,5 2550.4 052 1.000
3o0,00 T89,65 = 35,4 160,8 ,L,948 1.000

789,99 i
536,45
328,62
_ebab22 ) o
Tl
FACTOR  HEAT TRANS, o
14000 062,35 BTU/NIN'
1.000 4 PASS COUNT
FACTOR ~~ " HEAT TRANS, )
1.000 8133,51 BTU/MIN
14000 6 PASS PARALL
FACTOR HEAT TRANS,
1.000 559,49 BTU/MIN
1000 7 & PASS COUNT.
FACTOR HEAT TRANS. :
1.000° — 1187.96 BTU/MIN
1,000 4 PASS COUNT'
FACTOR ~———HWEAT TRANS, : T
1.000 11512,01 BTU/MIN
1000 2 PASS COUNT
FACTOR HEAT TRANS,
1.000 558,38 BYU/MIN
" 1.000 ‘1 PASB PARALL
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STATION PRESSURE TEMPERATURE

000
«000
«000
«000
900.000
899,362

806,766
478027
4717704
129,794
200,000
199.926
199.926
199.926
200.000
200,000
200.000

o000
«000

«000
«000
«000
5754000
5744659
573.832
573.593
573.593
S73.354
570,196
S69.822
56%.822
569.048
565643
| 5654107
565.107
564570

T 7 Babe2To

806,957

199,994

000

«000
«000
«000
«000
300.000
749,655

T 749,655

Th9,655
749,655
T49,655
749,655
650,011
559.234
559.234

.559.234

859,992
859,992
859,992
T11.757

«000

« 000

«000

000

« 000

«000
55.000
554,000
295,165
295,165
295,165
2954165
46p.016
460.01¢
460.016
460016
684,275
684y.248
6R4,.248
684.248
905.287

RHO

«000
«000

<000

+000
164648
3673
3.296
3.295
1951
1.950
1.344
2000
2000
« 000
«000
000
+000
2000
«000
«000
+000
« 000
«000
«000
«000
3.98¢
3.984
=355
=359
+ 355
«354
227
- 227
«227
226
w158
o158
«158
+158
202

Computer Case 41B (Continued)

ENTHALPY

«000
«000
«000
+000
35,434
160,791
161.122
164,123
162,327

162,328 7

162.899
2000
« 000
» 000
+000
+00D
+000
«000
« 000
£000
« 000
000
-000
«000
«000
=45.499
45,504

888.705

888.708

688,706

B8BB.T07
1525.682
15254677
1525.677
1525.673
23204751
2320.648
2320646
2320635
1690.424

STATION PRESSURE TEMPERATURE

41

S 42

43
LT
45
a6

4y o
48-

a9
59
Si
Se
53

. 54

55
‘36
57
58
59
60
61

62

63
64
&5
66
&7

68

&9
70
71
72
73
T4
15
T6
77
78
79
8¢

‘555,849

551626
551.165
551+165
550.702
5464895
5464110
550.871
Sds.111

T S4b.110

545,250
584.997
540.078
5404077
540.729
S40.077
SX9.427
537.073
536.446
328.0621
300,866
300.789
64.052
T+699
bel4Bb
3.534
{0581

«000

IOUD
000
+000
£000
$000
+000
«000
£000
.000
<000
2000
»000

505,287
S56.707
556,707
556,707
556.707
556,707
1243,057
S56.707
556.707
1065,126
1065.126
1065.126
«000
TT8.534
1065.126
430.868
TT4.534
T49,990
TuT,.990
749,990

. 1959,.511

1959,511
1665,000
1360,076
1360.076
857,687
«000
000
«000
830,000
B2, 777
824,730
000
«000
<000
000
2000
000
000
«000

" RHO

202

184
«183

£183°

2183
«182

«083 7

«183
=000
«099
«098
«098
«000
«131
]
229
w130

“135
135

«0BY

C+029

«000
«000Q
«000
«000
#0090
«000
«000
«f0Q
«000

000

«000
«000

L0000 T

«000
+000

«000
«000
T «000

e 000 T

ENTHALPY

16%0.,448
1873,482
1873.474
1873,474
1873.406
1873,401

1873,465
_ 000
3647,591
347,571
3647,565

L000
2636,466
3647 .465
1417,232
2b3b,U72
2550,425
2550,412
2546,020
b810,667

000

2000

000

T e000 T

000
<000
000
« 000
«000

«000
000
«000
« 000
«000

2000
! .000
T 1,000

~ 000

oge T

3

4268,235 T
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¥ CONDITION ¥

HYBRAULIC POWER

HYDBRAULIC PUMP
TOTAL GEAR BOX

FLOW

SPECIFIC HEAY RATIO

PRESSURE RATIO

TEMPERATURE
PRESSURE IN
PRESSURE OUT
EFFECTIVE AREA
_FLONW

HX NO,
t CnLb SIDPE
HOT SIDE
_ WX NO, ‘
3 COLD SIBE
HOT SIDE
WX NO,
5 COLD SIDE
HOT SIDE _
WX
_ b CULD SIDE
HOT SIDE
" WX NO,
8 coLD BIDE
HOT SIDE
HX NO.

9 COLD SIDE
HOT SIDE

AMBIENT PRESSURE

GEAR BOX LOSS

TEMPERATURE

PREHEATER a?Pnss RECUPERATOR BYPASS

IN PRESSURE QUT
IN PRESSURE OUT
"IN PRESSURE pUT
N pn?ssuns_onT :
IN PRESSURE QUT

527,33 525,71

IN PRESSURE QUT

Computer Case 42B

14,70 PSIa,

2,00 FIRST STAGE POWER 2
4,00 SECDND STARE 2
TOTAL TURBRINE [
TURBINE INFORMATION
390.18 168,26 FFFICIENCY 18T
1942.6 §386.1 EFFICIENCY 2MD
o0 L0 FFFICIENCY TOTAL
CONTROI. VALVES
OXYGEN TRIM axy
541,69 T49.45
535,34 723.15
4By .57
+00s80
1.457 5.747
TEMP our TN H ourT EFF .
55.00 327.2% =55 IN17.3 L2460
1102,18 533,64 3775.5 1791.,5 .543
TEMP nuT TN H ouT EFF, -
327,25 459,93 1087.3 1525.3 448
644463 502.25 21081.7 1679,% ,449
TEMP nuT N M ouT EFF,
459.93 G454 1525.3 2181.4 468
860413 _700.&6 o0 «0 L3938
TEMP  RUT  IN H. oUT  EFF,
L 50225 SA81.69  1679.3  1820.6 LR85
. 640,63 549,58 o0 «0 658
TEMP ouT IN H aur EFF.
541,69 1219,69 1820, 5 4185.4 LB03
1386.11 832.81 o0 o0 4655
TEMP ouT N H aut EFF.
TTd.b7 750.07 26%6.3 2550,0 L0852
300a.00 749,45 3I5.4 16047 L947

20.94
07.06
2A.00

LT
2868
«531

GEN 'FLOW
Ti9.45
dhb,04
427,87
«03472
SeT47

SCALE
1.000
1.000

. SCALE
1000
1.000

SCALE
1,060

" 1.000

"SCALE

1.060

1.000°

S8CALE
1.000
1.000

SCALE
1.000
1.000

19 DEC 712 15149324
SPC 24123 sy 3.39
o/¥ L0084
PT OUT 14,700

'3 1517 A3 .5538

A2 «2335 Ay 6096

HP 428,00 N 63000.

HYDROGEM FLOW -
750,07
503.57 )
426,35
« 07359 ‘
8,008 .
FACTOR WFAT TRANS,
1000 R934.01 BTUZMIN
1.000 4 PASS COUNT
FACTOR HEAT TRANS,
1.000 4270.,55 BTU/MIN
1.000 & PASS PARALL
FACTOR HEAT TRANS, -
1,000 £515.07 BTU/MIN
1,008 4 PASS COUNT
FACTOR HEAT TRANS,
1.000 1188,09 BTU/MIN
14000 4 PASS COUNT =~ ~ 7
FACTOR HEAT TRANS,
1.000 16433,.2% BTU/MIN -
1.000 2 PASS COUNT
FACTOR HEAT TRANS, -
1.000 »725,05 HTUIHIN
1.000 1 PASS PARALL
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™Y NG
VW

iaf
-l o

STaTION PRESSURE
1 «000
e 000
3 w000
4 00N
5 930000
[ 898,939
7 723508
8 " T23.148
9 484,578
10 4B8a.037
11 427.472
12 2004000
13 199.899
14 199,899
15 199,899
16 200.000
17 200,000
18 200a.00n
i9 199,993
20 000
21 «000
e wONG
2000
«000
+000
57S«00n0
27 S57Td.429
.28 572.934
29 572.484
30 572.4848
31 572.042
32 Shbab5%
33 Sebh.022
1] Sehb.022
is S65.39n -
559,275
. _ 5SB.O1%
18 E58,4,417%
19 557.557
40 5444187

TEMPERATURE

£0N0
000
2000
000
3004000
yaq 44y
749448
749,448
709,448
T49. 448
749,448
640,635
549,579
509,579
549,579
860,127
880,127
860.127
T00.657
000
.000
£000
000
000
000
55.000
55,000
3127.253
327,253
327,253
. 327.253
459,931
459,931
459,931
459,931
64,579
buu, 4631
bu4.631
644,631
502,255

RHO

« 0000
w000
«000

000

1hebUB
3.673
249564
2.954
1.979
12974
1.747
IODB
000
000
2000
000
£ 200
00N
«000
000
«N00
«000
000
«000
. «000
$.9840
3.984
T.319
319
« 319
. .310
225
225
225
«225
146
165
165
185
199

Computer Case 42B

ENTHALPY

«000
« 000
2000
w000
35,434
160,744
161.3R3
161385
162.25%4
162,258
162,448
000
000

000

000
000
2000
D60
000
000
«000
000
«000
-000
«000
““5.”99
=d5,507
1017.293
1017.:293
1017.293
1017.293
15254322
1525.314
1525314
1525,306
2181,385
2181 .69
21B1,691
2181,.,475
{479,284

STATION

4y
4z
43
iy
45
dg
47
48
49
50
51
ET
53
54
it
Sé
BT
58
59
L1
61
LT
63
64
&5
hé
67

48

A9
70

o Ti

T2
73
T4
75
76
77
78
79

ag

(Continued)

PRESSURE

S43.471
5344925
536.144
5364144
539+362
527335
525.713
5315.339
525.710
525.712
524.152
523.871
509,223
509.2725
511.178
509,225
508,071
504,683
503.966
a2b.349
190.276
390175
A2.374
18,259
17392
15:629
14,700
« 000
+000
«000
«000
«000

« 000
«000
«000
«000Q

« 000
«000
«000
»000

TEMPERATURE

502.255
541,689
541,689
S41.689
S41.68%
S41.689
1219.,687
541,689
541,689
1102,147
1102.147
1102.147
000
Tra.674
i102,147
533,437
TTL.ATH
750,072
750,078
7s50.n72
1962,597
§19562,5%97
{h65,002
{386,106
138A,106
832,809
832,809
000
000
830,000
824,685
848,314
«000
2000
000

W 000
000
000
000

« 000

RHO

o198
182
»182

182

182
«179
«021
182
«000
2091
«091
<091

L0680

«123
«08%

175
.123

-127

127

108
«038
+000
«000
« 000
<000

C L0000

. eQ00

«000
«000
L1
<000

2000
2000
«000
«000
«000
000
« 000
000
+ 000

ENTHALPY

1A79.276
120,612
128,599
1820,599
1820,586
1820, 451
4185,337
1220.586
000
3775,818
. 3775.781
3775,775
.000
2636.302
3775,474
1791, 481
2636,277
2550.024

2548,39)
6824,477

Cef00

«000
+000
_«000
N00
000
«000
000
f00
L0000
.000
000
000
000
000
000

2000

« 000
1,000

2550,000

70
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¥ CONDITION *  H2 TAN AMBIENT PRESSURE

GEAR BOX 1L.088

900.G0 B899.94

Computer Case 43

14,70 PS]A,

HYDRAULIC POWER 00 24,00 FIRST STAGE PONER
HYDRAULIC PUMpP 30,00 LUBE PUNP 4,00 SECOND STAGE
TOTAL GEAR BOX 30,00 TOTAL TURBINE
. TURBINE INFORMATION
FLOW 2.672 PRESSURE 80,25 14,91 EFFICIENCY 18T
~ SPECIFIC HEAT RATIO 13867 TEMPERATURE  1921.4 1574,8 EFFICIENCY 2ND
PRESSURE RATIO 5.38 ENTHALPY o0 o0 EFFICIENCY TOTAL
B CONTROL VALVES
PREHEATER BYPASS - RECUPERATOR BYPASS OXYGEN TRIM oxy
TEMPERATURE 1263.08 . 494403 1236425 1
* PRESIURE IN 572.21 573.04 896419
PRESSURE QUT 572,21 573,04 308.67
EFFECTIVE AREA #006000 200000 00086
FLOW 1.934 <000 738
HX NO. FLOW IN PRESSURE OUT IN_ TENMP  OUT 1IN H oUT  EFF.
1 COLD SIDE 14938 5TUe71 57H459 250400 254,48 707.8 725.5 «004
HOT 81DE =-,000 S72,30 S72.30 1263,04 250,00  4339,3 T0T.8 waxx
WX NO, FLOW IN PRESSURE puUT N TEMP  OUT  IN H oUT  EFF,
3 cOLD SIDE 14938 STude56 S5T4432 250,48 321465 725.5 9908,9 LuS7
HOT SIDE 1.934 S573.94 S73.44 401.61 331,86 1307.2 1035.7 .47¢
HX NO, FLOW IN PRESSURE OUT N TEMP  OUT  IN H ouUT  EFF.
5 cﬂLD SIDE 1934 S5T4.27 574.08 321.65 496.40 994.9 1657.% 712
] HOT SIDE 57.000 200,00 196,45 Sehk, B3  S520,24 o0 0 L190
HX NO, FLOW IN PRESSURE QUT N TEMP  OUT IN H QUT  EFF,
& COLD SIDE 1,934 573,41 S§73,12 331,86 494,03 1035,7  1850,0 LT04
HOT BIDE 284500 20000 195.74 562409  465.87 o0 0 Ll
HX NO, ‘ FLONW IN PRESSURE QUT IN TEMP ouT IN H ouT EFF.
8 CoLD SIDE 14934 ST2.51 572.39 490403 1263405  165p.0 @ 4339.3 712
HOT SIDE 2,672 14,86 14,73 1974,81 649,51 o «0 L8568
HX NO, FLOW IN PRESSURE QUT 1IN TEMP  DUT.  IN H QUT  EFF.
9 ¢oLD SIDE 1,934 572,21 571,61 1263,04 1236,25  4339,3  4244,9 028
HOT SIDE «738 300400 123625 35«44 278,46 L972

G2.91
15.09
58,00

414
«S68
U498

GEN FLOW
236,25
308.464
85,45
+00251
_aT38

SCALE
1.0090
1.000

SCALE
1.000
1000

SCALE
1,000
1.000

SCALE
1.000
1000

SCALE
1.000
1.000

SCALE
1,000
14000

26 FER 7% 15105114
spC 5.343  aMw 2.78
0/F e 381
PT OUT 14.700

A1 L1517 A3 .553B

A2 42335 ab L6096

HP 58,00 N 63000.

HYDROGEN FLOW

FACTOR
14000
1.000

FACTOR

1.000

1.000

FACTOR
1.000
1,000

FACTOR
1,000
1.000

FACTOR
1.000
1.000

FACTOR
1.000
14000

1236.25

CSTL.53

- 85,30
«04424
1,934

HEAT TRANS.

39,20 BTU/NIN

4 PASS COUNT

HEAT TRANS,
521,02 BTU/MIN
& PASS PARALL

" HEAT TRANS,
1281,36 BTU/MIN
@ PASS COUNT

HEAT TRANS,

1188,08 BTU/MIN

4 PASS COUNT

HEAT TRANS.
5200,98 BTU/MIN
2 PASS COUNT

WEAT TRANS,
w}82,60 BTU/MIN
{ PASS PARALL
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" 8TATION PRESSURE TEMPERATURE

-
P

bl LV I TIL SV T TR )
LR R o L TR Y

Al W W e T
Wi o O

[P A R ]
o e

£ ol L L8
-3 N |

OO~ Ve W -

et i s e e
P~ N EWu

« 000
2000

« 000
000
9004000
899,958
896,193
894,185
3pBe 665
3084842
85,445
200,000
1954744
1954744
195744
200,000
200,000
2004000
198,450
000
2000

« 000
+000
000
+000
575.000
5744714
574,593
2744575
574,575
574,556
ST4e347
ST4.294
ST4,.294
574.271
573.999
573,970
57T3.970
S73.941
573,436

«000
+Q00
«000
000
300.000
1236.252
123,252
1236.252
1236.252
1236.252
1236.252
562,088
465.869
465,869
465.869
566,835
‘566,835
566.835

520,244

«000
000
«000
000
000
«000

é50s000

2504000
254.482
254,482
254.482
254,482
3214651
321.651
321,651
321.651
4964100

. 401,608

461.608
401.608
331.8565

RHO
«000
«000
«000
+000

16648
2«165
2.154
2156

o752
«751
+ 209
«000
000
«000
«000
0008
000
000
+000
2000
« 000
«000
2000
«000
_«000
ey
21
«413

«413

#4413

«413

326
326
326
«326
2212
261
o261
s261
«315

Computer Case 43 (Continued)

ENTHALPY

«000
«000
«000
L 000
35,434
278.603
2T8.604
e78.604
278.716
278,716
e7é,761
2000
000
“e000
» Q00
2000
« 000
000
+ 000

000

=009

(000

=000
=000
«000
707.603
707.808
725.515

725,515
725,516
994,926
994.920
994,926
994.926
1657.494
1307.,208
1307.208
1307.208
" 1035,654

725.515

STATION

4t
az
43
44
45
46
ay

- 48

49

50 .

51
52
53
54
S5
56
57
58
S9
6¢
- b1
T4
63
64
A5
-1}
67
&8
&9
7o
71

T2

T3

74

75

Te -

77
78
79

8o

PHESSURE TEMPERATURE

573.412

573110

573080
573.08¢
S73.045
572513
872.390
ST3.045
573,045
572.390
5T72.302
572.214
572.214
872.302

572,302

572.302
§572.214
571612
571525
85.297
80.267
80.2467
18.832
{4.909
14.856
14.733
14700
000
«000
«000Q
«000
«000
«000
+000
000
000
»000
«000
«000
+000

331,865
494,033
494,033
494,033
494,033
494,033
1263.046
494,033
494,033
1263.040
1263.040
i263.040

+ 000
1263,040
1263.040
250,000
1263,040
1236,252
1236,252
1236,.252
1921.425
1921 ,425
1665.000
1574,814
1574844
649,515
549,515

«000

000

750,000

520,244

S20.204

<000
000
« 000
«Q00
«000
000
2000
«0300

RHO

ENTHALPY
#3159 1035,654
212 1649,990.
212 1649.989
212 1649,989
D212 1649,989
o212 1649,981
+0B5  #339,3)2
o212 @ 1649,989
«000 + 000
+085  4339,29%
185 4339,291
.085  4339,289
000 000
085  4339,291
(085 339,291
S419  T07.B4S
«085 4339,289
087  4244,872
<087 4244,870
013 4233,110
«Q08 6665.562
000,000
o000 000
000 000
000 «000

CaB00 T 4000
«004Q «000
2000 2000
000 .000
.000 000
2000 000
«000 +000
000 000
.000 000 .
$000° 7,000
<000 4000
000 000
2000 000
+000 «000
000

1,000 -

23
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Computer Case L4

® CONDITION = Mg TAN AMBIENT PRESSURE 14,70 PS1a, 26 FEB T3 151051232
HYDRAYLIC POWER S,00 GEAR BOX LG5S 24,00 FIRST STAGE POWER 45,89 8pPC 4,789  AMW 2 77
HYDRAULIEC PUMP 30,29 LUBE PUNMP 4,00 SECOND STAGE 17440 0/F 374
TOTAL GEAR 80X 35,29 TOTAL TURBINE 63.29 PT OUT La.700
TURBINE INFORMATION ' '
FLOMW 2.817 PRESSURE a4,87 10,94 EFFICIENCY 187 w432 M #1517 A3 .5538
SPECIFIC HEAT RaTIO 1,367 TEMPERATURE 19236 1566,9 EFFICIENCY 2ND «S6h A2 +2335 Al 6096
PRESSURE RATIOD 5,68 ENTHALPY o0 -0 EFFICIENCY TOTAL 498 HP 63,29 N 63000.
o CONTROL VALVES
PREMEATER BYPASS RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLGW HYDROGEN FLONW
TEMPERATURE 1278.29 S74.96 1251.59 1251,59 1253459
_PRESSURE 1IN 571435 572.38 ~ 895.83 302.14 ) 570.59
PRESSURE OUT 571.35 572.38 302447 90,24 90.09
EFFECTIVE AREA 00000 00000 00050 200268 01521
FLOW ) 2,050 2000 767 w767 2,059
HX NO, FLOW IN PRESSURE QUT  IN TEMP  OUT  _IN H 0UT EFF.  SCALE FACTOR HEAT TRANS,.
{ COLD SIDE 2,050 574.68 S574.54 250400  254.29 70748 724,8 004 1:000  1.000 34,75 BIUZMIN
HOT SIDE *e000 573e45 571445 1278,29  250.00  4393.0 707,.9 ¥EEN 1,000 1.000 " 4 PASS COUNT
HX NDe FLOW IN PRESSURE QUT IN TEMP  DUT  IN H QUT  EFF. SCALE FACTOR "HEAT TRANS,
3 coLD SIDE 2,050 574,50 574,20 254,29 396,75 T24.8  12B8,7 ,452 1.000 14000 1155.86 BTU/MIN
HOT SIDE 2:050 S5T3465 572.90 S69.31 414496 191840 1357.8 L4990 1,000 1.000 6 PaSS PARALL
T HK MO, FLOW IN PRESSULRE OUT IW TEMP  OUT IN M QUT  EFF. SCALE FACTOR " HMEAT TRANS,
5 LoD SIDE 24050 5Tde1d S73.74 396,75 669.38  1288.7 2268,7 ,LB845 1,000  1.000 2008.82 BTU/MIN
o HOT SIDE 57,000 200,00 199,97 719,47 655,94 o0 «0 <197 1,000 1.000 4 PASS COUNT
HX NO, FLOW IN PRESBURE oUT IN TEMP ouT IN H ouT EFFa. SCALE FACTOR HEAT TRANS,
& CoLD SIDE 2,050 572,87 S72.47 414,96 574,96 1357.8 1937.8 ,72é 1.000  1.000 1188,8T BYU/WIN
""" . HOT S1DE 284500 200.00 199.88 635,48  S44.23 0 0 Luid 1,000 1.000 - 4 PaSS COUNT
HX WO, FlLOW IN PRESSURE QUT  IN TEMP  QUT  IN H OUT  EFF. SCALE FACTOR KEAT TRANS,
8 CoLD 3IDE 24050 57170 574455 574.96 1276.32  1937.8  4393.,1 ,709 1,000 1000 - - 5032.67 BTU/MIN —
HOT SIDE 2.817 14,88 14,74 1566,88 716,54 . 0 o) L857 1.000 1.000 2 PASS COUNT
WX NO, FLOW IN PRESSURE QUT IN - TEMP OUT IN H OUT  EFF. SCALE FACTOR * HEAT TRANS,
9 coLd SIDE 2,050 571,35 470,69 1278,29 1251,59  4393.,0  4298.,9 ,n27 1000 1.000 =192,90 BTU/MIN

HOT SIDE o767 900.00 899.95 300.00 1251.59 35.4 282.5 .973 L.000 1,000 1 PASS PARALL
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8TATION PRESSURE

- .
O 00~ 0 U U

-
-

Mo
o= o

e e e e e
WE~-N e

«000
«000
«000
+000
F00.000
899,955
895.834

T 895.827

3024166

.302.140

G0.242
2004000
199,881
199,841
199,881
200,000
200+000
200,000

199,974

«000

«000

« 000

=000

«000

+000
575.000
STa.679
ST4.5u3
STu.523
574.523
574.503
574.+200
S570.168
STde168
8576.136
STi.Tu1
573,496
573.6956
ST3.651
572.900

TEMPERATURE

«000
000
000
+000
300.000
1251.593
1251,593
1251.593

1251.593.

$1251.593
1251.593
635,477
544,235
T 544,239
544,235
719,471
Ti9.471
719,471
655,939
« 000D
000

« 000
2000
«000
«000
250.000
250.000
254,292
254.292
254,292
254.292
3% .754
396,754
356.754

396,754

669.385
569,307
569.307
569,307
414,957

RHO

2000
2000
« 200
000
16.648
2elud
2,136
2136
« 729
« 729

2219

«000
«000
2000
«000
+ 000
o000
«000
«000
«000
+000
. «000
L -e000
«000
«000
el21
2y
+H413
2413
+413
413
-aba
260
« 264
w264
1064
« 188
»188
s 188
252

Computer Case 44 (Continued)

ENTHALPY

000
«000
«000
000
35.434
282.514
€82,51%
282,515
282,612
282,612
282,645
«000
2000
« 000
«000
«000
«000
«000
<000

000

«000
«000
«000

000

. w000
707.603
T07.808
724,764
T24.764
7244764
Ted.764
1288,677
1288,677
1208,677
1288,677
2268.730
1918.013
1918013
1948.,013
1357,794

STATION

41
iz
43
L
45
4é&
4z
48
49
50
51
52
53
54
55
Se
57
58

' 59

b0
61

T b2

63
64
65
b6
87
68
89
70
71
72
73
T4
75
76
77
78

79
8¢

PRESSURE

572,866
5724469
572.424
S72.424
572,378
571:696
S7i.552
572.378
S72.378
571.552
571452
571.352
5714352
571.452
571.452
ST1.452
571352
570.686
5704587
90.092
84.897
844875
19,4568
14,939
14.881
14.741
14.700
£ 000
«000
«000
<0090
«Q00

-ooo
«000
«00¢
«000
=000
«000
«000

TEMPERATURE

414,957

S574.962°

574,%2
574,962
§74.,962
574,962
1278,317
ST4.962
S74,.962
1278.294
1278,294
1278.294
«000
1278,294
1278,294
250,000
T 1278,294
1251.593
1251.593
1251.593

1923,792

1923,.792
16865,.000
1566,.877
1566,877
716,540
T16.540
000
« 000
750,000
679,454
879,835
«000
2000
2000
000
000
000
«000
000

RHO

o 186"

-252
-156
»186
+186

«186
«085

"eiB6

« 000
«085
+085
« 0BS5S
000
«0B5
«0}85
419

«085

026

086 -
054

008
« 000

000 °

000
«000
=000
«000
«000
«000
«000
000
«000
«000
«000
«000
«000
<000
«000
« 000
«000

ENTHALPY

1357.794
1937,.811
1937.810
1937,.810
1937,810
1937,798
43193,110
1937,810

000
4393027
439%,025
4393,023

000

4393,025

4393,025
T07.859
4393,022
4298,911
4298,909
4287,287
6674,356
000

«000
000
«000
«000
«000
000
+000
+000
.000
«000
000
«000
L 000
+ 0060
+000
000

1,000

000

15
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*® CONDITION *

MYDRAULIC POMER
HYDRAULIC PUMP
TOTAL GEAR pOX

FLOW
SPECIFIC HEAT RATIO

" PRESSURE RATIO

TEMPERATURE
_PRESSURE IN
PRESSURE QUT
EFFECTIYE AREA
FLOW

HX NO.
{ COLD S8SIDE

HOT SIDE

HX NO,
3 coLD SIBE
HOT SIDE

WX NO,
5 CoLb sIDE
HET SIDE

HX NO,
& COLD SIDE
o HOT SIOE

HX NO,
& CoLbh sIDE
HOT SIDE

HX NO,
9 coLd SIDE
HOT SIDE

H2 TANM AMBIENT PRESSURE
10,00 GEAR BOX LOSS
30,57 LUBE FUMP
49,57

2.973 - PRESSURE
1347 TEMPERATURE
5.98 ENTHALPY
PREHEATER BYPaASS ' RECUPE
1273.94
5T70.90
570.90
«00000
2.157
FLOW IN PRESSURE OUT
24157 STa.64 5T4.50
=, 000 STi,01 571,01
FLOW IN PRESSURE QUT
2,157 574,45 ST74,41
2157 873.49 572.63
FLOW IN PRESSURE OUT
2+157 S74.04 573.59
57,000 200,00 199,98
FLOW IN PRESSURE QUT
2,157 572,59 5ST2.14
28.500 200.00 199.90
FLOW IN PRESSURE oQUT
2+¢157 571.28 5STl.12
2,973 14,90 14,75
FLOW IN PRESSURE QuUT
2,157 570,90 570,18
«Bi16 900.00 899,95

Computer Case 45

14,70 PSIA,

24,00
4,00

TURBINE INFORMATION
14,96
1559.0

89,52
192643
0

FIRSY STAGE POWER

SECOND STAGE
TOTAlL TURBINE

EFFICIENCY 18T
EFFICIENCY 2ND
EFFICIENCY TOTAL

CONTROL VALYES

RATNR BYPASS
S79.81
ST2.04
572.04
« 000040
«000
IN TEMP ouT
250.00 254,06
1273,%4 250,00
IN TEMP our
254,06 407,36
59d8.13 427428
IN TEMP our
40T+36 693.98
T45,11 676,7%
IN TEMP ouT
427,28 579,81
641.59 550.74
IN TEMP ouT
579,8) 1273,94
1559,03 722,32
IN TEMP ouT
1273,94 124708
300.00 1247.08

124740
895.3
305,11
«0009

W81

IN

707.8
az77,7

IN
723.9
2005.0

IN

1329,

Y

IN
1404 .1
0

IN
1954.8
«0

IN
4377,7
35.4

OXYGEN TRIM

a
0

3
6

]
H

H

H

H

H

H

out
723.9
707.9

auT
1329.1
1404.1

ouT
2354.9
«0

ouT
1954,.8
«0

our
4377.7
o0

out
4283,0
281.4

oxy
1

EFF.
+004
FAEK

EFF.
d5]
491

EFF,
«B849
«203

EFF.
«Ti2

d24

EFF.
709
850

EFF.
028
972

48,79
19,78
68,57

adi12
«563
«500

GEN FLOW

247.08
305,11
95,26
«00281
e816

SCALE
1.000
1.000

SCALE
1.000
1.000

" BCALE
1.000

1.000

SCALE
1.000
14000

SCALE
1.000
1.000

SCALE
1,000
1.000

26 FEB T3
SPC 4,396
Q/F «378
PT oUT 14,700
LY «1517
A2 - «2335
T Hp 68.57

HYDROGEN FLOW

1207.08
570.07
95.09
+01599
2.157

FACTOR
1000
1.000

FACTOR
14000
1.000

FACTOR
1:000
1.000

FACTOR
1.000
1.000

FACTOR
1.000
1,000

FACTOR
1.000
1.000

15105155
AMW 2,78
A3 .5538
Al L6096
N 63000.

HEAT TRANS,
33,61 BTU/MIN
" # PASS COUNT

MEAT TRANS,
1305.48 BTU/MIN &
6 PASE PARALL

HEAT TRANS,
2212.86 BTU/MIN
4 PASS COUNT

HEAT TRANS,
1187,83 BTU/MIN
4§ PASS COUNT

HEAT TRANS,
5226.29 BTU/MIN
2 PASS COUNT

HEAT TRANS,
»204,24 BTU/MIN
1 PASS PARALL
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STATION PRESSURE TEMPERATURE

1 «000
2 « 000
3 «000
[ «000
S 900.000
[ 699.950
7 895,307
[} 895,297
9 305.134
19 305,105
i1 ’ 95,256
12 2004000
13 169,902
14 199,992
15 199,902
16 200,000
17 ) 2004000
18 200,000
19 o 199.982
eg «000
2l «000
22 2000
23 000
24 «000
25 «000
26 B S75«000
el STRebyy
28 570,495
-1 57T4.472
30 STA.472
31 574,450
32 7 B578.1141
33 S5T4.074
349 574,074
35° ° 77 5Td.038
3& S73+590
37 573.%39
8 573.539
39 ST3.u87
490 ) o S72.625

«000
000
+000
000
300.000
1247076
1247.07¢6
1247076
1247.076
12474076
1247,076
641,588
550,745
550,745
550745
745,111
745,111
745,114
676,707
«000
000
000
«000
«000
L000
250.000
250.000
254,061
254.061
254.061
254,061
4074356
4074356
407,356
4074356
693,984
594,132
594,132
5944132
427.278

RHD

2000
«000
«000
+000
164b4B
24151
2eld!
2ol
« 738
«738
232
000
2000
000
«000
« 000
«000
«000
000

000

2000
« 000

<000 .
000

«000
o421
421
sd14
o414
o414
«U14
»257
«257
+257
" 257
158
cal82
182
+182
245

Computer Case 45 (Continued)

ENTHALPY

«000
«000
«000
«000
35.434
281,362
281,363
281464
281.444
281,500
000
«000
«000
+00¢
«000

«000°

000
000
«000
2000
0090
000
«000
«000
707.603
T07.809
723,853
T23.853
T231.853
723.853
1329.067
1329.067
1329.067
1329.066
2354.935
2005,008
2005.008
20054007
1404.134

STATION PRESSURE TEMPERATURE

a1
42
43
44

45
&

a7
Y]
49
50
51
52
53
54
55
568
ST
58
59
&0
[}
[T
63
&y
65
1.3
67
&8
69
70
71
72
73
74
75
Té
77
78
79

80

572.587
572142
572091
572091
S72.040
571.280
571.120
572040
572.040
57i«120
ST1.010
S5T0.899
570.899
571010
571010
571.010
570.899
S5T0.177
ST7T0.068
95,094
89.540
89.516
20165
14.963
14.899
14.746
14700
+000
«000
«000
«000
«000
«000
<000

« 000
«000
000
000
2000
000

G27.278
579.812
579.812
579.81¢
579.812
579.R12
1273,936
579.812
579,842
1273,939

1273,939

1273.939
000
1273,939
1273.939
250,000

' 1273,939

1247.074
1247.076
1247,076
1924347
1926,347
1665,000
1559.028
1559,028

T22.323

T122.323
<004
000

750,000

Toe,024

T06.T76%
2000
000
000
000
« 000
«000
«000
+000

RHO

ENTHALPY

1apd,133
1954,802
1954,801
1954,801
1954,800
1954,78¢
4377.658
1954,800
+000
4377.6T1
4377 .668
4377 ,665
<000
4377668
4377668
707,665

" 4377,.665
4282,981

4282,978

4271,494
b683,842
«000

T 4000
«000
»000
000
000
000
«000
«000
+000

"« 000
«000
«000

T «008
000
«200
+000
Q0o

14000

23
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Computer Case 46

% CONDITION ® M2 TAN AMBIENT PRESSURE 14,70 PSIA, 26 FEB 73 15106108
HYDRAULIC POWER 90,00 GEAR BOX LOSS 24,00 FIRST'STAGE POWER 88,79 sPe 2.57% AW 2.90
HYDRAULIC PUMP 35.14 LUBE PUMP 4,00 SECOND STAGE 64,35 T O/F 439
TOTAL GEAR 80X 125.14 TOTAL TURBINE 153,14 PT OUT 14,700
TURRINE INFORMATION '
FLOW 5,362 PRESSURE 158,43 15,41 EFFICIENCY (ST <620 . Al 21547 A3 .5538
SPECIFIC HEAT RATID 1.365 TEMPERATURE  193%,1 1466,3 - EFFICIENCY 2ND «527 A2 +2335 A 6096
PRESSURE RATIO 10,30 ENTHALPY «0 0 EFFICIENCY TOTAL 526 HP 153.14 N 63000.
© CONTROL VALVES '
PREHEATER BYPASS  RECUPERATOR BYPASS OXYGEN TRIM OXYGEN FLOW " HWYDROGEN FLOMW
TEMPERATURE 1181.05 495,42 115286 1152.86 1152.87
PRESSURE IN 563466 566,73 B82.56 348,95 561.74
PRESSURE 0UT 543466 66,73 349,04 170.50 T iT0.12
EFFECTIVE AREA L,00000 200000 L 001588 £00474 02696
FLOW i 3,727 «000 14635 12635 3,727
HX NO. FLOW IN PRESSURE QUT  IN YEMP  OUT IN M oUT  EFF. SCALE FACTOR HEAT TRANS,
1 COLD S]DE 3,727 573.98 573.52 250400 252.14 707.8 Tibed L002 = 14000 14000 31,55 BTU/MIN
HOT SIDE =000 563.98 563.98 1181.05 250,00 40510 708,0 #%x¥ - 1,000 1,000 - 4 PASS COUNT -
HX NO. FiLow IN PRESSURE QUT IN TEWP  OuUT  IN H OUT  EFF. SCALE FACTQR HEAT TRANS,
© 3 cOLD SIDE 3,727 573.38 572,44 252.14 380,51 716,3 1226.3 434 1,000 1.000 1900,55 BTU/MIN "
HOT SIDE 3,727 570.76 568,40 548412 40%9.21  1843.7  1334.0 L0469 1.000 1.000 6 PASS PARALL
" HX NO, FLOW IN PRESSURE OQUT IN TEWP  OUT IN K OUT EFF. ° SCALE FACTOR HEAT TRANS, -
5 COLD 8]IDE 34727 572425 571405 380.51 648,05 122643 2193.9 .677 1,000 14000 3605,92 BIUZMINM
HOT SIDE 57,000 200+00 199.98 T75.87  b44.78 0 «0 L2081 1,000 1,000 4 PASS COUNT
HX NO, FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H OUT  EFF. SCALE FACTOR HEAT TRANS.
& CoLD s1PE 3.727 S6B.29 546.99 409.21 U495.42 1336.0 1654,9 ,507 1.000 1.000 1188,48 BTU/MIN
— HOT SIDE 28,500 200,00 198,57 579,29 484,07 el 0 L5480 - 1,000 1.000 - @ PASS COUNT -
HX NO. FLOW IN PRESSURE QUT N TERP  OUT  IN H OUT  EFF. SCALE FACTOR HEAT TRANS,
8 CcOLD SIDE 3,727 564,72 564,29 495,82 1181.06 1654,9 4051.1 .To& 1.000 1,000 8929,63 BTU/MIN
HOT SIDE 5,362 15423  14.83 1466.34  673.93 «0 o0 WBL6 1.000 1.000 2 PASS COUNT
HX NO, © FLOW IN PRESSURE OUT IN TEMP  DUT  IN H OUT  EFF. SCALE FACTOR HEAT TRANS, o
9 CoLD-sIDE 3,727 S563:66 562404 1181.05 1152.87 40510 3953,0 ,032 14000 1.000 =365.2T BTU/MIN

_HOT SIDE 1,635 900,00 @99,86 300,00 152,86 35,4 258,0 L9468 i.000 1.000 1 PASS PARALL
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Computer Case 46 (Continued)
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Computer Case 52

x CONDITION x  DMATCH AMBIENT PRESSURE 00 PSIA, 18 DEC 72 16101152
HYDRAULIC POWER 00 GEAR BOX LDSS 24.00 FIRST STAGF PDWER 27,97 sPC 3,540 AN 3.51
HYDRAULIC PUMP 30,00 LUBE PUMP a,00 SECOND STAGE 10,03 O/F .T42
TOTAL GEAR 80X 30,00 TOTAL TURBINE 58,00 PT OUT 313
TURBINE INFORMATION
FLOW 1,770 PRFSSURE 60,43 1.50 EFFICIENGY 18T SU67 ¥} #1235 A3 4509
SPECIFIC HEAT RATIO 1.352 TEMPERATURE  2058.5 1418,8 EFFICIENCY 2MD 017 0 A2 1901 A 4963
PRESIURE RATIO 40.39 ENTHALPY .0 0 EFFICIENCY TOTAL «503 Hp 58,00 N 70000.
COMTROL VALVES :
PREMEATER RYP48S  RECUPERATOR RYPASS OXYGEN TRIM DXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 8u2.74 755.33 750,00 T50.00 750,00
PRESSURE IN 574.36 574,3R 897458 530.52 ' 574.2! -
PRESSURE QUT 574436 57a,38 530.53 64,73 4,59
EFFECTIVE AREA CRRERERE =10,10000 «00069 +00116 « 00560
"FLOW ) «931 883 £ 754 « 754 f1.018 T
HX NO. FLOW IN PRESSURE QUT IN TEMP  OUT T H OUT  EFF. SCALE FACTOR HEAT TRANS,
1 cOoLD SINE 1.016 574,99 574,98 55,00 110.60 =id5,5 212,8 L07F  C 1.000  1.000 262,51 BTU/MIN
HOT SIDE o0Bb STa.3T ST4.37 By2.7T4 E9.4A  287S5.% «30,1 994 1.000 1.000 4 PASS COUNT
HX NO. " FLOW IN PRESSURE QUT IN TEMP nuT IN H ouT EFF. SCALE FaACTOR HEAT TRANS. -
3 CoLD SIDE 1.016 ST4,98 574,92 110.60  400.00 212,08  L1301.1 446 1,000 1.000 1105.95 BYU/MIN
_____ HOT SIDE 1,016 574,76 574,55 759,36 426,46  2584,1  1A01.) 513 1.000 L.000 6 PASS PARALL
HX NO, FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H oUT  EFF. SCALE FACTOR HEAT TRANS,
S CcoLDh SIDE 1,016 S74,90 574,79 490,00 759,36 1301,.1 25884.1 .97 1.000 1.000 1303,.84 BTU/MIN
HOT SIDE 57.000 20000 199.99 T70.06  731.82 «0 #0103 - 1,000 - 1,000 4 PASS COUNT Co
MX NO, pLOY IN PRESSURE DUT IN TEMP ouT IN H ouT EFF. SCALE FACTOR HEAT TRANS,
T 6 CoLD SIDE 1016 574.54 574.42 426,06  T755.33  1401e1 2569.9 L9168 - 1,000 1,000 -  1187,.86 BTU/MIN - -
HOT SIDE 28,500 200,00 200,00 785,66  T04,3R .0 0 228 1.000 1.000 4 PASS COUNT
HX NO, FLOW IN PRESSURE QUT  IN TEMP  OUT  IN H QUY  EFF. SCALE FACTOR - HEAT TRANS,
8 ¢oLD SINE 138 574,39 574,39 755,33 1418,75 2549,9  48BR.1  wwEx 1,000  L.000 309,93 BTU/MIN
HOT SIDE 1770 1433 o 70 1418,R2 13315,73 .0 0 125 1,000  1.000 2 PASS COUNT
HX NO, FLOW IN PRESSURE OUT N TEMP  DUT  IN H ol)T  EFF., SCALE FACTOR HEAT TRANS,
? CoLb 91PE 12016 5T74.3% 574.23 T?heT2  750.00 2644.9 235f.,3 ,056 1,000 1.000 95,17 BTU/MIN

HOT SIDE 754 900,00 899,97 300,00 750.00 35.4 160.9 ,9u4 1.000 1.000 1 PASS PARALL
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“STATION PRESBURE TEMPERATURE

-y ’
O Q@m0 U B

[ R R W
D~ oW

NN
V-

AN N
(=R RN T, P

000
« 000
«000
900.000
R99,.971
B97.565
897.5840
5304528
530.520 -
6,727
200,000
199,997
199,997
199.997
T 200.000
200,000
200000
199.990
000
000
000
000
000
2000
5754000
ST4.992
" BT4.984
S574.98%2
574.98%
S74,98%
5744919
ST4.944
S74.91%°
574.903
S5TuT9%
" ST8.TT9
STasT19
STee764
TTUSThe.550 7

2000
2000
$000
«000
300.000
750.001
750,001
756,001
TS50.061

"T50.001

7504001
7RS. 659
704,342
704.382
704,382
770,058
770,058
770,058
731,824

000

090

080

«000

L000

000
55,000
55,000
110,603
110,613
110,603
110,603
199,998
399,998
399,998
399,998
759,357
759,360
759,360
759,360
426,459

RHO

000
+ 000
2000
000

16.648

3.673
314463
Tebb1
2e1064
2164
«2bd
2000
2000
000
w000
000
« 000

-« 00N
000
000
0
2000
2000
00N

“ 2000
3,984
3.984
1.119
1119
1.419
T 1a119
w262
262
:262
262
eld2
Ca142
L eld2
el

T el24b

Computer Case 52 {Continued)

ENTHALPY

2000

£ 000
«000
«000
35,434
160,872
160,880
160.880
162.218
162.218
163,952
« 000
0040
£000

+ 000
000
J000
4000
+000
000
000
000

« 000
-000
000
=U5,499
=45 ,499
2t2.807
212.08n8
212.608
cl2.8n8
13014068
1301.0¢8
1301,088
13014068
2584,.054
25844064
2584,064
2584.064

" 1401.082

STATION

41
42
a3

gy

45
a6
-a7
a8
49
S0
51
52
53
54
L1
56
57
58
59
60
&1
b2
63
b4
65
b6
67
Y]
h9
70
71
72
73
74
75
76
77

78

T9

Bo -

PRESSURE TEMPERATLURE

S74.542
5T4.424
5744810
STd.d10
57443959
STu«392
: 57“.359
574.3R4
574,384
S74.389
5744373
574360
ST4.359
S74.370
574,370
STU,370
5744355
5744227
5Td.213
844593
d0.4401
604431
13,662
14496
14333
«648
313
«000
000
000
«000
2000
2000
000

« 000
«000
Q00
«000
«000
«000

4gb, 059
T55.%33
755.333
755,333
T55.33%
-T55.33%
418,750
755,333
755.333
842.740
a42,74n
By2,740
000
T76.723
Ay2,7u0
5%.475
774,723
T50.001
750.001
T50.001
205R,495
205R, 495
1750,000
1418,825
144RR25
1335,733
TRT.016
L000
000
750,000
734,824
731,824
000
000
000
000

J 000
000
000
000

RHO

w2lb
«143
«j83
183
143
143

Q78 -

«143
«0oge

128 -

128
1PB
«000
«138
<128

© X.T752
«138
145

" eldd
017

« 0086
«000

T w000

+ 006

000
«000
2000

«000

<000
«000
000

J0ng
£000

2000
+000
«000
000

L0080

«000
s 000

ENTHALPY

1401,082
2569 ,9up
2569.942
2569,942
2569,941
2569,941
4RBB. 0TS
2569,941
«000
2875.07%
2R75,073
eB75,072
+000
2444 ,902
2875,073
30,109
2644,902
2551.25%
2551,255
2540,419
‘T168,415
T 4000
0008
«000
«000
« 000
« 000
+000

000

« 000
"L 000
« 000
000

2000

i . <000
. «000
000
«000

- 000
T 14000

55
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™ CONDITION * NMATCH AMBIENT PRESSURE

HYDRAULIC POWER 10,00 GEAR BOX L0838
HYBRAULIC PuMp 30,587 LUBE PUMP
TOTAL GEAR BOX 40,57

FLONW 2,082 PRESSURE
SPECIFIC HEAT RAYIN 1,352 TEMPERATURE
PRESSURE RATIO G1,04 ENTHALPY

PREHEATER BYPASS

RECUPE
TEMPERATURE au3, 77
PRESSURE IN 574,11
PREISURE OUT STu.11
EFFECTIVE AREA SEEEERN =10
T FLOW ” 1.092
HX NO, FLOW IN PRESSURE OUT
) 1 COLD SIDE’ 1+195 574,99 5%4.98
HOT SIDE «102 574412 ST0.12
"HX NO, FLaw IN PRESSURE OUT
3 COLD SIDE 14195 574.97 S74.8%
o HOT BIDE 1,195 ST4,68 ST4.37
HX NO, FLOW IN PRESSURE OUT
S goLD SIDE 1,195 S74,87 S74,72
- HOT SIDE ~ ST7.000 200400 199.99
WX NO, FLOW IN PRESSURE OUT
- & COLD SIDE 1,195 STd.36 STde20
HOT BIDE 26,500 200,00 199,99
WX NO, FLOW IN PRESSURE OUT
8 COLD SINE 226 ST4,15 574,18
HOT SIDE 2,082 fe5h 81
WX NO, FLOW IN PRESSURE QUY
9 CoLh SIDE 16195 574410 573.93
HOT BIDE .887 900,00 B99,9%

Computer Case 51

00 PS8IA,
24,00 FIRST STAGF POWER
4,400 - RECOND STAGE
TOTAL TURBINE
TURBINE INFORMATINAN
71,09 1,73 EFFICIENCY 18T
2060.4 1417,1 EFFICIENCY 2ND
o0 «0 EFFICIENCY TOTAL
CONTROL VALVES
RATOR RYPASS AXYGEN TRIM oxy
709,70 750.00
574.15 © B9b.65
574,15 531,09
10000 00082
758 887
IN TEMP ouT IN H ouUT EFF.
55000 7[110“0 '“5-5 21‘.6 nO?z
843,77 61.36 2878.56 w@2.p ,992
IN TEMP ouT IN H ouT EFF.
111.40 399,98 215.6 1301.0 ,443
TE2,49 430,37 2595.0 1815.7 .510
IN TEMP nuT IN L] our EFF .
399,98  Te2.48  1301,0 2%95.0 981
T1T.22 T732.04 .0 «0 L1207
IN TEMP nuy N H ouT EFF.
430,17 T09.70 1415.7 2410.,0 .883
TR Y 642,90 o0 . w0 265
IN TEMP nuT ™ H ouT EFF,
769,70 1417,06  2410,0  4AB2,1 &X%»
1417.14 $1289,790 0 0 L1180
N TEMP  AUT TN W oUT  EFF,
77676 760,00 2464540 2551,2 L0546
300,00 750,00 35,4 160,99 ,944

33.09
35.46
68,57

«469
17
«504

GEN FLOW
750,00
531.08
ToelS
00136
«887

SCALE
1.000
1.000

" SCALE
1,000
1.000

SCALE
1.000
1.000

SCALE
14000
1.000

SEALE
1,000
1,000

SCaLE
1.000
1.000

18 DEC 72 16501147
SPC 3,079  AMW  3.51
o/F o743
PT OUT .36}

A 1235 A3 L4503

A2 L1901 Ab 4963

WP 68,57 N 70000.

HYDROGEN FLONW

750.00
© 573.91
75.99
$00682
1.195
FACTOR HEAT TRANS,
{.000 311,91 BTU/MIN-
1.000 4 PASS COUNT
FACTOR HEAT TRANS,. -
1,000 1296.51 BYU/MIN
1,000 & PASS PARALL
FACTOR HEAT TRANS,
1,080 1545,69 BTU/MIN
14000 4 PASS COUNT -
FACTOR HEAT TRANS.
1,000 - - 1187,7t BTU/KIN -
14000 a PABS COUNT
FACYTOR HEAT TRANS,
1,000 559,05 ATU/MIN
1,000 2 PASS COUNT
FACTOR HEAT TRANS,
1.000 =112,0d BTU/MIN
1.000 1 PASS PARALL
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8TaTION

LR ENN- T - R

PRESSURE TEMPERATURE

«000
000
«000
«000
900000
A99,9561
B94.H57
8964650
$314090
S31.079
764150
200.000
190.99n
199,994
169,994
200,000
200.000
200,000

T 1994950

«000
«000

T «000

«000

000

o «00h
575000
5T74.%88

T STa3.97R
ST4.976
STU.9Th

" BT0.973%
S570.889
ST4.878

" S5T4.678
STu.887
STU«T17
S74,697
5T4.697
STu.é677
STh.369

000
000
<000
000

300,000

709,997

749,997

749,997

749,997

749,997

749,997

Thb,613

662,895

662,895

662,895

777.217

777.217

T77.217

732,037

0000‘

+000
«000
000
090
+000
55.000
5S.000
111.399
111,399
111.399
111,399
399,982
399,982

T 399.982

399,982
762,476

T Th2,493

762,493
Th2.493
430,368

RHD

000
000
000
000
1b.648
34673
Tubb 0
LTL11
2e147
24167
310
D00
000
«000
«000
«000
000
«000
<000
=000
‘2000
T 000
+000
<000
«000
3.982
1.984
1108
1+108
1,108

1108

s+ 262
w262
262
«262

o142

o112
142
«la2
«240

Computer Case 51 (Continued)

ENTHALPY

» 000
000
000
«000
35,434
160,871
160,8R3
160.883
162,215
162,215
163,898
2000
2000

£ 000

« 000
000
000
«000
«000
<000
«000
+000
000
000
«000

=45 ,u499
-45.500
215,617
215.617
215,617
215.617
1301.005
1301.006
1301.005
1301.005
2594.,989
2595,049
2595.0490
2595,040
1415.730

STATION

a1
ag
43
Ld
45
46
a4t
ua
ue
50
51
52
53
54
55

" 5h

57
58
- 58

B0 .

by
62
A3
64
65
66
LY
48
69

70 -

T
T2
73
74
75

76

7
78
79
Ag

PRESSURE

874,357
5T74.200
ST4.182
574,182
5744163
STH»153
5T4. 149
5744151
574.1S1
5T4.14%
574.126
STUa.108
STu.108
S57d.122
ST4.122
ST4.122
ST4.101
573.932
573.912
75.993
Ti.402
Ti.090
16.013
1.732
{537
«B807
+3h1
+000
«000
+000

« 000
«000

« 000
+000
«000
«000
«000

« 000
«000
«00

TEMPERATURE

430,348
709.708
709,704
To9.70u
709,704
To?.704d
417,068
709,704
709,704
By3.76h
843,766
843,764
JNoo
TTh.762
Bux.Toék
61.357
T76.762
749,997
749,997
749,997
2040,813%
2060,417F
1750.000
1417 ,134
1417 .136
1289 ,465
T8Y.014
2000
750,000
739,222
739,944
2000
000
+000
-00"
+000
«200
«000
000

RHO ENTHALPY

244 1815,730
154 2010,036
150 2410,036
154 2410,036
w154 £4010,035
154 2410.035
078 - UBB2,117
« 154 2410,.03%
«000 «000
128 2878,4635

«128 287B.434

128 2A78,630
+000 000
+138  2645,032
.128  2A78,.6348
$.680 =22,837
138 . 2645,031
«184 ' 2551,234
J144  2551,234
" o019 2540,648
.007  T7175,495

W00 000
L0080 L0008
L0100 2000
L0800 ,000
.000 L000
«0n0 2000
L0007 000
000 L6008
.000 L6000

©.0n0 000
$000 .000
£000 L000
L2000 - 000
£000 L000
+ 000 «000
L000 - ,000
+ 000 000
$000 L000

000 1,000

S¢
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* CONDITION *

HYDRAULIC POWER

HYDRAULIC PUMP

TOTAL GEAR BOX

FLOKW

DMATEH

350
50
400

1

APECIFIC HEAT RATIO

PRESSURE RATIQ

TEMPERATURE
PRESSBURE IN
PRESSURE OUT

EFFECTIVE AREA .

FLOK
HX NO,
1 ¢coLb SINE
HOT SIDE
"MX ND,
3 CoLD s10E
- WOT SIDE
HX NO,
S COLD SINE
HOT SIDE
WX NO,
© & CoLp SIDE
HOT BIDE
" HX _NO, :
& (cOoLD SIDE
HOT BIDE
HX NO,
9 ca.h sinE
HOT SIDE

PRERE
1

FLOW
7.361
T.R141

" FLOW

T+361
TeIbg

FLOW

T.361
5T+000

FLOW
Ta36)
26,500

FLOW
7,361

12.521

FLOW
7.361
5,260

AMBIENT PRESSURE

00 GEAR BOX LOSS
+00 LUBE PUMP
00
2.621 PRESSURE
1.352 TEMPERATURE
24,85 ENTHALPY
ATER RYPASS
159,34
532,62
522.81
L09776
3.550
IN PRESSURE OUT
ST4.56 ST3.34
524,08 522.83
IN PRESSUPE OUT
5726t 5AB432
561,48 551,42
IN PRESSURE alT
567,35 562,73
20000 199.99
IN PRESSURE OUT
550489 545,98
200,00 199,87
IN PRESSURE ONT
536,01 534,25
16485 15440
IN PRESSURE OUT
521489 518,79
900,00 899,05

Computer Case 50

14,70 PSIA,

24,00
4,00

TURAINE INFORMATINN
£7.57
1429 ,4

436,467
2081,2
«0

FIRST S8TAGE POWER

SECOND STAGE
TOTAL TURBYINE

2
2
4

EFFICIFNCY 19T
EFFICIENCY 2ND
EFFICIENCY TOTAL

CONTROL VALVES

RECUPERATOR DYPASBS

536,76
544,79
544,79
«00f00
«000
IN TEMP aur
55,00 347,25
1199,.34 S22.91
CIN TEMP ouT
347.25 460.00
611,72 491,88
IN TEMP Quy
Lag,00 611,72
T8a.20 663.31
IN TEMP ouT
491,88 5316.76
633,48 s42,0%
IN TEMP auT
536,76 1199,34
1429.490 T87.02
IN TEMP nuT
B849.10 819.94 .
300,00 819,45

OXYGEN

819,45
T42.53
509,32
«00641

5,260

IN H
=45,5
4313.7

IN H
10966
2066,4

IN H
1525.6
«Q

N H
1441.9
0

IN H
1803,1
Y]

il H
28%6.0
3S.4

TRIM

[o]1A 5
1N96,6
1753.3

olT
1525.8
1641.9

ouT
2nés.4
o0

oluT
1403,3
o0

oyt
4113.%
-0

ouT
2754 ,6
177.4

oxy

EFFe
«255
«591

EFF.
J42e
453

EFF.
+ 4568
« 373

EFF.
317
kb

EFF,

42
o720

EFF .
053
946

17.48
10.52
28,00

«481
o483
«553

GFEN FLOW
819.45
508,84
4hB.90
«01593
Sa260

18 DEC 12 16501128
s8pc 1,893  AMW 3.4
o/F o715
PT QUT 14,700

iy #1235 A3 4509

A2 «1901 Al L4963

HP 428400 N 70000.

HYDROGEN FLOW

SCALE FACTQR

1.000
1.000

SCALE
1.000
1.000

SCALE
1.000
1.000

SCALE
1.000
1,000

‘BCALE

1.000

1,000

SCALE
1.000
1.000

1.000
1.000

FACTOR
i-000
1.000

-FALTOR

1.000
1.000

FactTor
1.000
1.000

FACTOR
1000
1.000

FACTOR
1.000
1.000

819,94
S17.86
467.86
07966

T.301

HEAT TARANS,
8406,56 BYU/MIN
2 PASS COUNT

KEAT TRANS,
3158,.02 BTU/MIN
& PASS PARALL

HEAT TRANS,
3981.16 BTU/MIN
4 PAaSS COUNY

HEAT TRANS,
1188.,03 BTU/MIN
4 PASS COUNT

HEAT TRANS, -
17009.60 BTU/MIN
2 PASS COUNT

HEAT TRANS,
=Tdb,72 BTU/MIN
t PASS -pPARALL
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STATION PRESSURE TEMPERATURE

HWAMMNND DD Y S
O PENTNEWNN -

[CRT BT
W I e

00N

«000

«00N

0040
F00.000
B99.050
Ty42.855
Tu2.52%
509.321
S508.84)
468,894
200,000
199,870
199,879
169,874
2004000
200,000

2004000

199.98%
«000
«000
+000
+000
«000

000

575.000
5744562
573.338
5T24973
572973
S572e611
S568.318
567.835
567.835
3672352
562.729

562,803

562,103
S61.476
5514214

#0900
+000
000
2000
300,000
819,451

819,451

819,45y
819,451
819,454
819,451
633,479
542,034
542,034

542,034

784,203
784,203
784,203
663,313
+000
+000
«000
2000
000
«000
55.000
55.000
347.250
347.250
3a7.250
347,250
459.997
459,997
459,997
459,997
611716
611.723
611,723
611.723
491.884

RHO

<000
«000
«000
+000
16548
X.267
2e704
2+707%
{.B58
1.857
1.712
000
000
00N
« 000
«000
«000
000
«000
000
000
«N00

“ 2000
«N00
«000
3,984

3984

« 301
+301
«301
« 301
226
. e226
1226
226
174
174
174
«174
«205

Computer Case 50 {Continued)

ENTHALPY

+000
«000
«000
+000
35.434
177.449
177,875
177.876
178,505

178,506 -

178,606
1000
000
000
000
«0N0
000
000
<000

<000

J0ON0

000
+000

«000 .

000

- =U5,499
=45.505
1096,540
1096.55%
1096.559
1096,558
1525.5R7
1525.5R1

1525.581 .
1825,575 .

20064431
2068,445

206&,445 -

20b6.433
16d1.862

STAYION

é4
42
43
“d
a5
46
AT

48
25
go -

51
52
83
54
55
56
57
58
59
50
41
62
63
b
&5

B -1-]

&7
48
69
To
71
T2
73
T4
75
16
77
78

79

Bo

PRESSURE

550890
BUS.962
545.378
545,178
SUleT3
534.010
534.248
5444793
544793
S3y+248
532,930
532.62%
522.810
SP2.A2%9
S24.077
522.829
521.8R8
518.7A5
517860
4hT .82
436.745
436671
93,469
17.572
16.84b
15.39¢6
14.700
«000
000
1000
000
«000
<00
+000
+000
000

« 000

«000

«000¢
«000

TEMPERATIIRE

491,884
536,759
535,759
536.75¢9
536,759
536,759
-1199,337
536,759
536,759
1199,338
1199,338
C1199,33R
L000
B49,0%9
1199,138
522,906
Raq, 099
RLa,94dn
BLS, 040
819,940
2081.208
2081,20R
1750,000
1429,408
jugo,apg
TAT. 016
Ta7.N16
<000
LN00
756,000
Tub, 438
T71.610
$000
L0008
000
L0080
<000

+ 000
4000
.000

RHO

ENTHALPY
205 1641 ,854
2187 1R03.253
»187 1803,243
w187 1R03,243
w188 1803.233
183 - 1B03,087
083 4113,910
186 $1803,233
»000 +000
«0B3 -4113,912
«0B83 4113880
«0R3 4113,R72
«000 000
o116 eaYh, h21
2081 4113,566
184 1753,299
Wilb 2R96,000
118 2794,.55%
118 2794,534
107 2793,436
« 040 T260,847
£ 000 ,000
2000 2000
2000 000

T .000 "W 0G0
2000 000

« 000 000
000 - 000
«000 000

: « 000 . 2000
S L0080 0 T .000
«000 «N00
«000 J000
<000 000
«000 2000
«000 «000
000 o000
«000 +000
«000 +000
000 1.000

31



ghl-8

¥ CONDYTION *

HYDRAULIC POWER

HYDRAULTIC PUMP
TOTAL GEAR BOX

FLONW

DHATCH

a1
41

SPECIFTC HEAT RATIOD

PRESSURE RATIOD

TEMPERATURE
PRESSURE N
PRESSURE OUT
EFFECTIVE AREA
FLOM

HX NO,
1 COLDh 8INE
HOT 8IDE
HX NO.
3 COLD SIDE
HOT SIDE
WX NO,
S ¢caLk SIPE
HOT SIDE
KX NO,
T & CoLh SINE
HOT SIDE
HX NO, ‘
@ coLb SIPE
HOT SIDE
HX NO,
9 CoLd SIDE
HOT SIDE

PREHE

FLOw
1.392
=126

FLOW
1392
1.392

Fl.OM
1.392
57.000

FLOW
1392
28,500

FLOW
178
20427

FLOW
1.392
1,035

Computer Case 55

AMBIENT PRESSURE™ .00 PSIa,

00 GEAR BOX LOSS 32,92 FIRST STAGE POWER 38.63

.15  LURE PUMP 5,49 SECOND STAGE 40,93

.15 TOTAL TURBTNE 79,58

TURBINE INFORMATION

2,427 PRESSURE Thetl 2.03 EFFICIENCY 157 69

1,352 TEMPERATURE  2061.0 1420,.6 EFFICIENCY 2ND 428

38,714 ENTHALPY 0 o0 EFFICIENCY TOTAL 511

CONTROL VALYES

ATER. AYPLSS RECUPERATNR BYPASS OXYGEN TRIM OXYGEN FLOW

847,76 763,94 750,02 150,02

573,78 573,82 895,45 530,96

573.78 573.82 530.9A8 80,89

PREEED a{0,10000 00098 £00159
1,268 1,214 1,035 1,035
IN PRESSURE OUT TEMP  OUT 1IN H  ouT EFF, SCALE
574,98 574.97 55,00 114.67  =d5,5 227.2 .07S 1,000
573,80 573479 BAT.T6 64.37  2892.5 -9,3 ,988 14000
IN PRESSURE oUT TEMP  OUT  IN H  OUT EFF. SCALE
574,96 574485 118467 399,99 227.8 1301.0 L4841 1,000
574.56 57d.13 762,14 433,94  2593.8 1429.1 ,507 1.000
IN PRESSURE OUT TEMWP  AUT TN H OUT  EFF, SCALE
574,82 574,62 399,99 762,11  1301.0 2593.7 .948 1.000
200400 199.99 782,09 729,54 .0 o0 L,138 1,000
IN PRESSURE QUT TEMP  BUT  IN H OUT  EFF. SCALE
5T4e1!l 573499 433,94  763.94  1429.1 2600.1 Re7 14000
200,00 200,00 Bld,87 704,15 .0 0 .290 1,000
IN PRESSURE OUT TEM®  BUT IN  H  OHT  EFF. . SCALE
573.83 573,83 763,94 1420.50 2600,1 4894,2 sxs¥ 1,000

1.80 .98 1420.57 1300489 .0 W0 G121 1,000

IN PRESSURE oUY TEMP nuT ™ H ouT EFF. SCALE
573,77 573.55 776,79 750402 2645.1 2551,3 056 1,000
900,00 899,95 300,00 750,02 35,4 160.9 944 1.000

18 DEC 72

- §PC

o/F
fT oUT

Ay
Ag
HP

HYDROGEN FLOW

"FACTOR

1.000
1.000

FACTOR
1.000
1.000

FACTOR
1.000
1.000

FACTOR
1.00¢0
1.000

FACTOR
1.000
- 1e000

FACTOR

1.000
1.000

16311147

3,538 - AW 3.5

743

429
«1375 A3 L5021
2117 Ak 5527
79,56 N 70000.

756.02
573.52
BO.65
«00796
1,392

HEAT TRANS,
379,58 BTU/MIN
4 PASS COUNT

HEAT TRANS, T
1494,.89 BTU/MIN
& PASS PARALL

HEAT TRANS,
179946 BTU/MIN
A PASS COUNT

HEAT TRANS,

1630,10 BTU/MIN -

4 PASS CDUNTY

MEAT TRANS,
407.50 BTU/MIN
2 Pass8 COUNT

REAT TRANS,
«130.63 BYU/MIN
1 PASS PARALL
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8TATION

gk B : .
N D O~ U D

. e g g
LR R, T NP

v
-0

VR VLT
£ Py

LY R N TR P
-l ]

PRESSURE

000
« 000
2000
2000
00.000
899,952

== B9S,460 -

B95.451
S30.97A
"530.962
an.na9
2004000

© 1994997
199.997
199,997

- 200.000
200.00n
200,000
199.991
« 0040
+000

o w000 " 7

«000
«000

«000
575.000
574,984
ST4.274
STGe967
‘57d.967
574.963

v 570.849
: STU.834
ST4.B34
S5T4.B19
574.610
574,592
578.592
57a.5464

"874.131 -

TEMPERATURE

2000
£ 000
.000
2000
3004000
750016

7500186
750,018
750.0186
750016
814,668

© 7044151
7044151
704,151
TB2.089
782,039
182,089
729,541
0090
2000
+000
000
+000
000
55,000
55,000
T11a.672
11G,672
114,672
114.672
399,994
399,99}

- SQQQQQI-‘

399,991
162,109
T 762,137
7624137
7624137
433.935

- 7504018

RHO

«000
«000
«000
+000
16,64A
3,673
3. 858
3.654
2.166
2e1686
+330
« 000
00N
«000
+000
+ 000
2000
.+ 00N
« 000
«000
«000
«000
000
«00n
«000
3.984
3,984
teb2
10862
1.0862

fefib2 =

282
Te262
2262
«262
o142
142
142
o142

etz

Computer Case 55 (Continued)

ENTHALPY

+000
«000
«000
+000
35.434

1560.875

140,892
160.892
162.220

162.220

163,881
L .000
«000

#0000 "

000

« 000

« 000
«000
«000
« 000
‘sQ00
400
« 000

«000
000 .

5,499
=45.500
227.177
'227-177
227,177

1301.002
1301.042
130f.042
1304002

2593.694

2593,7%¢
2593.79¢0
2593.790
T 1429,093

227.178 -

STATION PRESSURE TEMPERATURE

41
42
43
ay
45
"
47
a8
a9
50
51
52

53

54

- 55

56
57
58
59
“hQ
61
&2
L3
by

45 -
Y

&7
LT ]
&9
70
71
72
73

7y
75 ¢

76

77"

78

e
B0

5744114
573.895
573.868
573.868
5734840
573.833
573,830
573,819
573,819
573,833
573,802
5734777
573.776
573.795
573,796
573,795
573.767

573.550¢
© 573.523
. A0 649

" Thel29
Taatild
16,744
2.027
1799
»959
429
800

« 000
000
000

. =000

2000
»000
000
000
+000
+000

9000
000

'

433,935

© 763,938

763 ,93R
763.938
763,938
763,938
1420.497
763,938
763,938
ByT.Th1
47,761
BUT.761

L000
776,794
AuT,761
BE-LTE1.1.
776,794
750,018

T50.018-

T50.018
2060,982

2060.9%962

17504009
14206,572
1420,572
1340887

801,202

«000°

2000
T50.000
T29.541
729,541
000

«000

000
«N00
«000
000

-* '--000
«000

[

+

RHOD

242
141
141
2141
2141
o141
078
«§01
Q00
w127
«127
o127
000
«138
127
3431
138
184

TS

D21
007

2000

000
2000
" 4000
000
«000

S L000

000
. w000

L0800

«000
000
T a000
«000

«000

«000
w000
«000
«000

ENTHALPY

1£29,093
2600. 088
2600,n87
2600,087
2600,0A87
2600,088

'459“.217 !

2600,086
000

- 2892,514
'2593.515
2892,514

: 000
2645,139
2892,515

-9.3“@

2645.139
2551 ,2¢9A

- 2551,298
Ca5406,82%
7177.878
T 000
000

2000

000

L0800

- 000

- 000
Tt <000
000
000
.000

S 000
- 000
- -000
w000
«000
+000

" 1,000

- LB00

a7



051-9

% CONDITION »

HYDRAUL IC POWER
HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW

SPECIFIC HEAT RATIC

PRESSURE RITIQ

TEMPERATURE

" PREBSURE INM

PRESIURE OUT
EFFECTIVE AREA

T OFLOM
HX NO,
1 coLd SiIDE
HOT SIDE

" WX NO,

’ 3 COLD SIDE
" WOt sIDE
HX WO,

S COLD BIRE
HOT SIDE
HX NO,
& CoLD SIDE
HOT S81DE
WX NO,
& coLd SIPE
HOT SIDE
uX NO,

9 CaLp SIPE
HOT B81DE

_FLOW

DMATCH

10,00
41,94
51.94

a.Taa
1.352
37,22

PREHEATER RYPASS
84s,
573.
S73.
LELLI L L)

AMBIENT PRESSURE

GEAR BDX LOSS
LUBE PUMP

PRFSSURE
TEMPERATURE
ENTHALPY

RECUPF
52
43
43
-1ﬂ

1.430

1.573
144

FLOW
1.573
1.573

FLOVW
1,573

ST.000

FLOW
1.573%
28,500

FLOW
272
2. Td4

FLOW
1.573

17!

IN PRESSUPE QUT
574.98
5T3.46

574,96
573446

" IN PREQSURE oUT
574.95
574,45 573,89

574,89

IN PRESSURE OUT
574,77
200.00

574,52
199.99

IM PRESSURE OUT
S73.87
200,00

573.59
200,00

* IN PRESSURE oUT
573,514

573.51

2400 1:07

IN PRESSURE OUT
573.42
900,00 B899.94

573416

Computer Case 54

«00 P3Ia,

i2.92
5,49

FIPST STAGFE POWER

SECOND 8T
TOTAL TuP

TURBINE INFORMATIOM

84,146 226
2062,.,4 1419,1
o0

AGE
BINE

EFFICIFNCY 15T
EFFICIENCY 2ND

a0 EFFICIENTY TOTAL

CONTROL VALVES

RATOR BYPASS
729,15
573.50
573.50
Lho000
1.302
N TEMP  DUT
55.00 115.10
. Bup,32 LT TR1.)
iN TEMP nuty
115.10 199,94
765,54 437,68
IN TEMP ouT
399,96 765,53
790,84 731.15
1M TEMP  NUT
437.48 729.158
788,74 6T6.08
N TEMP  OUT
729,15 t419,00
1419492 1305.9)
IN TEMP ouT
TT6.81 750400
300,00 750,00

OXYGEN TRIM
750,00
894,18
531.24
.00108

1,471

™ H
=45,5
28%94.5

IN H
2268.7
2605.7

IN H
1300,%
o0

IN H
14430
o0

N H
24%78.2
0

IN H
2645.2
35.4

ouT
228.7

=,1

ouT
1300.9
1a43.9

ouT
2605.7
o0

ouT
2476.2
o0

ouT
4889,1
lo

our
2551.2
160,9

oxy

EFf.
«0T74
« 986

EFF.
LY
504

EFF.
.935
.153

EFF,
«A30
321

EFF.,
PTTTY

164

EFF.
« 056
944

43.B8
ab.47
90.34

470

«428

512

GEN FLOW
750,00
5%31.22
91.4%,
«00180
1171

_SCALE FACTYOR

© 1e000

1,000
SCALE FACTOR

1.000
1.000

SCALE FACTOR

1.000
1.000

SCALE
1.000
1.000

SCALE FACTOP

1.000
1.000

SCALE
1.000

'1.000_

FACTOR

18 DEC 72
SPC 3.170
ar/F oTO4
PT OUT 79
[} #1375
A2 2117
HP 90.34

HYDROGEN FLOW

750.00
573.12

91.22
«00900
© 1.573

“le000 T
1.000

1.000
1.000

1.000
1.000

FACTOR
1.000
1.000

1.000
1.000

1.000
1.000

1631132

AMW . 3.52

A3
Al
N

MEAT TRANS,
31 .40 BYU/MIN 77
4 PASS COUNT

BEAT TRANS,. .
1687.15 BTU/MIN

& PASS PARALL

HEAT TRANE,
2052.94 BTU/MIN
4 PASS COUNT

HEAT THANS,
1628,70 BTU/MIN
4 PASS COUNT

HEAT TRANS, :
654,65 BTYU/MIN
2 PASS COUNT

HEAT TRANS,
= 47,83 BTUSMIN
1 PASS PARMLL

.5021

- 5527
7000.



15t-4

8TATION

—

Ne=O -0 O~ E WM -

PRESSURE

«000
«000
+000
«000

"900.000

B99,%42

A94.18R

BY4.17Y

531.237

531.217

91,493
2¢0.000
199,994
199,994
199,994
200,000
200,009
200.000

«000
000
000
«000
«000
« 000
57%.000
574,980

CSTh,.962

574,957
574.957

© 574,953

574.809
57T4.790
574.790
STa.7TTy
578.517

‘STa.481

STa.u81
SToelgh

" 573.887

TEMPERATURE

000
000
000
000
3004000
750,000
750,000
750,000
750,000
"730,000
750,000
TBB, 735
676,077
676,077
676077
790.835
790,815
790,835
T31.149
000
000
000
+000
000

« 000
55.000
55,000
115.098
115,096
115.096
115.096
399,943
399.943
399,963
199.9563

Th5.526 -

765,518

765,535

7654535
437.682

Computer Case 54 (Continued)

And

1

000
000
000
«000
bebiR
3.673
3,649
3.649
2al87
24167
«37%3
2000
2000
«000
« 000
«000
« 000
«000

" e000

«000
«000
000
+000
L0010
«000
3.984
31,984
1056
1,058
1056
{.056
1242
s 262
262
o262
o141

T el4dy

«1d1
w101

T e240

ENTHALPY

000
000
000
« 000
35,434

160.871
“160.892

160,892
162,215

162.215

163.831
- 4000
2000
000
+ 000D
000
000
«000
«000
«0N0
«000
2000
«000
000
000
45,499
=45,500
228,676
228.677
228,677

228,677 .

1300.935
1300.935
1300,935
1300.935
2605.646
2605.698
2605.698
2605.697
14434048

STATION

41
42
a3
a4
as
86
a7
48
ag

59

51
52
53
EL
55
Sé
ST
58

1)

60
b1
b2
h3
.Y]
1]
bé
a7
68
&9

70

71
72
73
T
78
76
717
78
T8
8o

PRESSURE

§73.846
573.593
573.560
573.560
573.526
573.512
573.506
573.504
573.504
573,506
ST3e4bT
573.434
73,434
573.458
§73.458
573,458
§73.421
573158

573.123°

1.222
By.181
B4.143
18.883
2.2b%
24008
f.0T70
479
« 000
2000
000
Q00
«000
+000
«000
2000
«000
«000
«000
000
«000

TEMPERATURE

437,482
T29.14é
729,144
729.146
T29.146
T29.144

RMO

1419,042 -

T29. 146
729,144

B8, 321 -

Bus,321
848,321
000
TT6.R10
848,321
66,356
776,810
750,002
750,002
750,002
2062,410
2062,410
1750.000
1419,116
1419.116
1305.910
201,202
.00
000
750,000
738,689
739,683
000
000
000
000
000
000
«000
000

w127 -

Ca184

« 240
« 149
«149
« 149
+ 145
« 149
078
149
«000

«127
o127
«000
«138
o127
287
« 138
104

<023
«008

" «000

«000
2000
« 000
«000
009
«000
«000
«+000

«000

000
«000

L000

«000
000
«000
000
000

+000

ENTHALPY

1443, 044
2478,15%5
2478,155
2a78,155
2478,154
-2078,154
4RB9,NB1
2078,153
«000
"EBQH.GSS
2av4d, a8
2894,453%
000
2bus,18A
2894 ,454
-, 084
2645,187
551,236

2540,99%
7183%,361
T .000
100

« 000

T TL000
«000
«000

"« 000
000
000

000
000

000
000
<000
.uuo
+000
1,000

2581,235 -

«000

<000
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Computer Case 53

¥ CONDTTION *  DMATCH AMBIENT PRESSURE 14,70 PSIA, , 18 PEC 72 16113112
HYDRAULIE POWER 350,00 GEAR BOX LO5S8 32,52 FIRST BTAGE POWER 233,50 SPC 1.944 - AW 3.45
HYDRAULIC PUMP 68,59 LURE PUMP 5,49 SECOND STARE 223.50 0/F - o713
TOTAL GEAR 80X 418,59 . TOTAL TURBINE 456,59 PT OuUY 14,700
TURRINE INFORMATION ‘
FLOW 13.560 PRESSURE 421 .48 17,97 EFFICIENCY 48T NI Al «1375 A3 502
SPECIFIC HEAT RATID 1,352 TEMPERATURE  2080,.6 1433,5 EFFICIENCY 2MD .89 42 .17 Ay 5527
PRESSURE RATIO 23.45 ENTHALPY 0 0 EFFICIENCY TOTAL «558 WP 456,99 N 70000.
CONTHOL VALVES
PREHEATER BYPABS RECUPERATOR BYPASS  aXYsEN TRIM OXYGEN FLOW HYDROGEN FLONW
TEMPERATURE 1202,45 550.91 822,14 822,14 822.72
PRESSURE IN © 525,58 540,00 704,914 499,09 : 507.96
PRESSURE OUT 513,60 540,00 499,566 459,41 457.96
EFFECTIVE AREA .09399 £00000 200733 a01735 0B6TH
" FLOW ‘ 3,742 T L000 5,643 5,643 T 74917
MX NO. FLOW IN PRESSURE QUT  IN TEWP  OUT  IN M 0UT  EFF. SCALE FACTOP HEAT TRANS,
f coLp SIRE 7.917 S74.49 573,08 55,00 347,62 =45.,5 1098.,0 ,255 1,000 1.000 9053.98 BTU/MIN -~ -
HOT SIDE G,176 515.44 513462 1202.45 S3T.B&  G124.4 1806.4 579 1.000 1.000 4 PAS3 COUNT
MX NO. FLOW IN PRESSURE DUT ~ IN TEMP  OUT  IN H BUT  EFF. SCALE FACTOR - HEAT TRANS,
3 COLD SINE 7.5917 §72.20 567431 34762  459.91  1098.0 152%.3 .824 1,000 1.000 3382,55 BTU/MIN
HOT SIDE 7.917 S59,40 547,80 612,71 493,35  2069,9 1447,2 .450 1,000 §,000 & PASS PARALL
NX NO, FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H OUT EFF.-  SCALE FACTOR HEAT TRANS,
5 ¢OLD 5IDE 7.917 566,19 560,86 459,91 eil2.62 1525,2 . 206%9.6 LU51 1.000  1.000 4309,71 BTU/MIN
- - HOT SIDE ~ S7.000 200,00 199.99 - T98.45 648,70 .0 20 383 - 1,000 1.000 - & PASS COUNY
HX NO, FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H ouUT  EFF, SCALE FACTOR HEAT TRANS,
=& COLD SIDE - 7+917 547.18 58139 493,35 550,91 1647.1 185%.0 .29 1.000 - 1,000 1629,84 BYU/MIN
HOT SIDE 28,500 200,00 199,97 690,99 549,00 .0 W0 G417 1000 1.000 2 PASS COUNT
- .MX ND, © - FLOW IN PRESSUPE OUT IN TEMP  oOUT N H oUT  EFF, - SBCALE FatTor HEAT TRANS, :
8 coLD SIDE 7.917 529,58 527,48 550,94 1202,43 1B52,8  4124.6 ,L738 1000 1,000 17987,.16 BTU/MIN
HOT SIDE 13,560 17415  15.51 ° 1433,52 B0t.20 .0 W0 (716 1.000 1.000 2 PASS COUNT
MX NO. : FLOW 1Y PRESSURE QUT TN TEWP  AUT TN H BUT  EFF. BCALE FACTOR HEAT TRANS,
9 Co_b SIBE T.917 512,51 509.06 B5t.96 822,77 2905,7 2R04.0 ,053 1,000 1.000 ~805.27 BTU/MIN

HOT SIDE 5,643 980,00 898,91 300,00 B22,14 35.4 178,1 946 1.000 1.000 1 PASS PARALL
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PRESSURE

20008

« 000

« 000

. 008
9004000
'898.909
- 709,310
THa.912
A99 .65
499,092
459,408
200,000
199,968
199.968
199,96A

" 2004000
200,000
2004000

106,987

«000

«000

«000

+000

=000

000
S7T5.000
S5Ti4.49%
573.082
BT 062
STP662
572242
567,308
566.T49
56b.THS
566,189
S69.862
560.131
560131
§59%.40p
S47.803

TEMPERATURE

L6000
«000
2000
000
300,000
B2l 44
B22.144
B22.144
B22.144
 BR2elds
822.144
690,993
549,000
569,000
569,000
798,453
798,453
798,453
668,701
W 100

+ 000
«000
«000
«000
000
55.000
S5.0N0
34T.625
347,625
347,625
347,625
459,910
459,910
459,910
459,910
b12.622
612,712
bl2,712
612.712
493,355

RHO

- «000
+000
«000
«000

1hab4UB

3.259

24577 -

2.576
1.819
1.817
1674
«000
«000
w000
«000
«000
«000
«N00
«000
000
. <000
000
000
« 000

I LE

1,984
1,984
»301
300
«300
e300
226
w225
+ 225
225
o174
«173
«173
«173
« 204

Computer Case 53 (Continued)

ENTHALPY

.Doo
000

000

«000
35,434
178,100

178,605
179.172
179.174
179,273

«000

«000°

«000
<000
«000
000
«000
T «000
+000
« 000

Onp 7

000
000
000
-45-“99
~45,506
10968.033
1098.032
{098,032
10984031
1525.256
1525,249
1525.249
1525.2482
2069,57¢2
2069,875
2069,875
2009.861
16474154

178,604 - -

BYATION

a1
42
u3
a4
45
46

48
49

50 -

51

T3

53
S4
S5
56
57
S8
‘59
60
61

-

6%
64

a3,

4é
&7
48
69
T0

T

72
73
T4
75
76
77
78
79
80

“7,. —

PRESSURE

S547.183
SiU1.3R8
540.493
SU0.4893
539,947
529.544
527479
539.597
S19.597
S2T«477
525.930
525.583
513595

5134615

515.1481
51%3.615
512.505
S09.056
5079463
457964
421566
421477
90.312
17.973
17.150
15,513
14.700
000
000
000

« 000
«000
«000
20040

2« 000

A 000
«000

« 000

« 000
«000

TEMPERATURE

433,355
550,911
5504911
550,911
550.911
550,911
1202.435
§50.911
550,911

t

1202.,448
1202,448
000
851,956
1202.448
537.854
851,956
Bz2R,722

BR2.722 -

Bz22.722
2080,606
2080,644
1750,001%
1643%,518
145%.518

Bot1,202

Bo1,202

000
000

750,000

Tab,659

781,188

«000
000
000
+000
«000
000
«000
000

RHO

203
A2
181
+181
0181
78

w0h2

« 181

=000

6176

2115

o082 -

2081
+081
«000
114
2080

113
silé

« 104
=039

000 "

+000
«000
«000
000
000
000
+000
« 000
« 000
«000

T #000

+000
«000

w000

e 000

«000
<000

ENTHALPY

1847,145

1852,999
1852.988
1852,988
1852,97¢
1852,798

412“.630 o

1852,976
« 000

4124 ,841
4120,633
000
2905,743
4124,381
180b,636
2905,718
2804,010
" 208,985
2802.,R96
T258,792

2000

000

+ 000

« 000

«000

« 000

2000

000

© 000

000

«000

2000

«000

000

T 000
000
000
1,000

4124,.679 -

=T e00

23
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Computer Case 56B

* CONDITIGN *  BYPASS AMBIENT PRESSURE .00 PSIA, ‘ . , 02 HAR 73 $7106550
HYDRAULIC PONER <00 GEAR BDX LOSS 24,00 FIRST STAGE POWER 30411 §PC 3.871  AMM  3.37
HYDRAULIC PUMP 30,00 LUBE PUMP 4400 SECOND S5TAGE 2789 0/F «670
TOTAL GEAR BOX 30,00 : TOTAL TURBINE 58400 FT OUT 493
i _ TURBINE INFORMATION :
FLOW 1.935 PRESSURE 53,25 1486 EFFICLENCY 18T 430 Al «1517 A3 -6300
SPECIFIC HEAT RATIO 1,358 TEMPERATURE  1939,.9 1371.9 EFFICIENCY 2ND «430 A2 «2335 Ak 6930
PRESSURE RATIO 28,70 ENTHALPY o0 o0 EFFICIENCT TOTAL 499 NQOT Oe N 63000.
CONTROL VALVES
PREHEATER BYPASS RECUPERATOR BYPASS 02 PRES REG OXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 853,21 703,52 749,98 749,98 750400
PRESSURE IN . 574419 574423 B99.,48 569¢83 574400
PRESSURE OUT 574,07 574.22 569,84 S8.31 58,11
EFFECTIVE AREA 21151 57500 G072 W00111 - 400662
FLOW - 1.084 599 _ .77 «7TH A 1,159
HX NO. FLOW IN PHESSURE QUT  IN TEMP  QUT  IN H ouT  EFF. SCALE FACTOR HEAT TRANS,
.. . % coOLD SIDE 1,159 574,99 574.97 55,00 120,05 =45,5 246,2 L0081 - 1.000 1,000 338,07 BTU/MIN
HOT SIDE 115 ST4,20 574.20 853.21 S6.06 291145 =41,9 ,999 1,000 1.000 6 PASS COUNT
.— . HX NOo FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H OUT  EFF. SCALE FACTOR HEAT TRANS,
3 COLD SIDE 1,159 574,97 574.89 120,05 400416 206,2  1301.7 473 1000 34000 1223,47 BTU/MIN
HOT S1DE 14159 ST4.70 574,43 712,07 416,34  24i8.3  1363.0 .S00 . 1,000 1,000 6 PASS PARALL
HX NO, FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H oUT  EFF. SCALE FACTOR HEAT TRANS,
5 cOLD SIDE 1,159 574,87 574,73 400,16  T12.05 1301.7° 2416,3 ,935 14000 1,000 £294,19 BTU/MIN
HOT SIDE . 57.000 200.00 198,21 733,56  694.08 .0 o0 L118 12000 1.000 4 PASS COUNT
KX NO, FLOW IN PRESSURE QUT 1IN TEMP  OUT  IN H OUT EFF., * SCALE FACTOR HEAT TRANS,
.. & COLD SIDE . 1.159 S74.42 574.28 416,34 703,52 1363.0 23B6.4 ,839 1,000 1.000 1188.47 BTU/MIN _ _
HOT SIDE  28.500 200.00 199,47 758,71 675,36 .0 0 4243 1,000 1.000 4 PASS COUNT
i HX ND& FLOW IN PRESSURE QUT  IN TEMP  QUT IN ~ H DUT  EFF. SCALE FACTOR _ HEAT TRANS,
8 COLD SIDE 260 STUL15 574414 T03.52 15T1.43 2388.,4 4721,3 ,999 1,000 14000 606,90 BTU/MIN
HOT SIDE 1.935 1.78 1410 1371,86 1205.75  2936,1 -2621.4 ,249 1,000 1.000 ‘2 PASS COUNT
WX NO,  FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H . QUT EFF, SCALE FACTOR " HEAT TRANS, i
9 COLD 8IDE 1e159 5Td.18 S74.02 T73.97 750.00 2635.,3 2551.,2 ,L051 1000 1.000 «97,39 BTU/MIN
HOT SIDE o1TE. 900.00 899,48 300,00 749,98 35,4 160,9 ,949 1,000 1,000 1 PASS PARALL
EXHAUST DUCT PT PS KACH
_ INLET. 1.102 1,048 271

EXIT « 493 251 1.000



q51-¢

STATION PRESSURE TEMPERATURE

gcn-ao:n::bam.—

«000
000
«000
«000
200,000
899,480
569.814
569.818
569,838
569.82¢9
584312
200,000
1994470
199,470
199.470
200.000
200,000
200.000
198,214
+000
000
+000
2000
000
«000
575.000
574,989
STa.973
STU.970

570.970

STUe9867T
S7T4.890
5T4.879
5TG.879
570,869

. 874,733

STH.T16
5744716

. 574,698

574.426

«000
2000
«000
«000
300.000
T49.983
T44,983
T49.983
T49.983
749,983
749,983
758,711
675,358
675,358
575,358
133.564
733,564
733,564
694,083
«000
+009

+ 000
«000
+009
«000
55.000
55,000
120.¢52
129.052
120.052
120.058
400,165
4004165
400,165
400,165
712,048
T12.070
Tig=079
Ti2.070
416,335

RroO

« 000
«000
(000
000
16.648
3671
2325
«000
2e325
24325
« 238
«000
« 000
000
«000
000
«000

<000 .

000
2000
+000
«000
000
«000
+000

3.984
3.984

«788

«988
«988
+ 988
v262
262
e262
T 262
.- «154
154
«154
o154
+252

Computer Case 56B (Continued)

ENTHALPY

000
000

000 ..

«000
35.434
160,869
162.0686
000
162.066
162,066
163.977
D00
«000
000
«000
«000
«000
«000

« 000
«000
+000
«000
«000
+00¢
000
45,499
wiS5,500
2Ub,.165
2db.165
245,165
24b,165
1301.705
1301.708
1301.705
1301.705

2418,260 .

2418.337
2418,337
2418,3%7
1383,0214

STAYION

41
42
a3
44
as
as
a7
48
a9
59
51
52
53
54
55
56
57
58
54
60
81
62
63
64
65
66

&7 .

1)
69
70
T1
T2
73
T4
75

Te .-

77
78

79 -

8o

PRESSURE TEMPERATURE

ST4.415
5744279
ST4a2b2
974.262
574.245
STadld?
STu.142
STd4e234
ST4ec24
574,224
ST4.203
S5T4.186
STlh.0b66
574.201
574203
ST4.201
5744181
574.015
ST3.997
58.11¢
53.260
53.25¢2
104167
1856
1779
1102
«493
«000
000

«000

000
« 000
« 300
« 000
«000
«000
«000

« 000

1.048
261

416,335
T03.520
703,520
703,520
703.520
703,520
13731.4314
703,520
703,520
B53,214
853,214
853,214
«000
773.972
853,214
56,060
T73.,972
749.997
T49.997
749,997
1939,940
1939.94%
1645,.000
1371.887
1371.857
1205.747
000
000
000

650.000 .

694,083
694,083
000
2000
«000
000

000
£000 -

«271
f1.000

RHO

252
«156
.e1586
o156
#4156
«150
080
1586
000
o127
w127
«127
2000
139
o127
3,929
139
. «145
145
015

_e 005

«000
« 000
<000
«000
«000
. «000
«000
Q00
«000
<000
«000
w000
000
«000

000 . .

000
«000
«000

ENTHALPY

1363,021
2388.3%66

2388,366

2388,306
2388,366
2388 ,384
4721.311
23BB,3b66
2000
£%911.,485
291,485
2911.484
+000
2635.259
2%911.485%
=41,87%
2635,25%8
2551.237
2551.236
2540,269
&732,884
000
«000
«000
2936,137
2621.3488
+ 000
«000
«000
«000
«000
+000
«000
+000
«000
000

+ 000
«000
.«000
L.000

23
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* CONDITION ¥

HYDRAULIC POWER
HYDRAULIC PumMp

TOTAL GEAR BOX

FLOK

BYPASS

90
35
125

SPECIFIC HEAT RATID

PRESSURE RATIO

TEMPERATURE
PRESSURE IN
PRESSYRE QUT
EFFECTIVE AREA
FLOW

HX NO.
1 COLD SICE
HOT 3IDE
HX NO,
3 COLD SIDE
HOT SIDE
_Hx NO,
5 COLD SIDE
HOT SIDE
HX NO»
. & COLD SIDE..
HOT SIDE
HY NO.
8 COLD SIDE
nOT SIDE
X NO,
9 COLD SIDE
HOT SIDE

EXHAUST pucT
INLET
EXIT

H

FLOW

2.935 .

«957

. FLOW

2.935

AMBIENT PRESSURE

.00 GEAR BOX LOSS

«14 LUBE PUMP
eld
o920 *~ PRESSURE
1357 TEMPERATURE
33,70 ENTHALPY
PREHEATER BYPASS RECUPE
065,79 .
S569.44
568,88
20749
1.978
IN PRESSURE OUT
974.93 S74,.62
569.49 569.28
IN PRESSLURE QUT
574.51 573,80
572.66 570.%

2935

FLOW
2,935

ST.000

FLOW
2.9315
28.500

FLOW
2.184
4,920

FLOW
2,935
1.985

PT
2.325
1,039

IN PRESSURE 0UT
"573.65 SY¥2.46

200400

198418

1IN PRESSURE oUT

S70.88
20000

570410
199,40

IN PRESSURE OUT

56%.85
3.80

569.69
2,32

IN PRESSURE 0UT
569,15 Sé8.29

900.00

P3
2.210
«552

897.51

MACH
« 274
1.000

Computer Case 57B

«00 PB1a,
24,00 FIRST BTAGE POWER T79.04
4,00 SECOND STAGE 74,10
TeTAL TURBINE 153,14
TURBINE IMFORMATION
135,50 de02 EFFICIENCY 18T 437
1950,.3 1358,8 EFFICIENCY 2ND 424
Ny o0 EFFICIENCT TOTAL

CONTROL VALVES

RATOR BYPASS 32 PRES REG OXYGEN FLOW
591,25 748,719 Tad .79
569,90 897.51 Sh1.78
569.69 5614.83: 148,45
«09545 00184 00286
751 {.985 1,965
IN TEMP ouT IN H ouy EFF., SCALE
55,00 325,09 =45,5 1008,6 L2467 14000
1065.79 17151 3650.4 416,0 ,885 1.000
IN TEMP ouT IN H ouT EFF, SCALE
325,09, 460,00 1008,6 1525.7 452 L.000
623,30 471,60 210742 1590,2 L4889 1.000
IN TEMP nuT IN H out EFF. SCALE
460,00 623,30 1525.7 2107.2 ,LTi3 14000
688,94 b3i.42 «0 «0 L238 1.000
IN TEMPR oyT IN H ouT EFF. SCALE
477.60 591,25 1590.2 1994,9 ,LS15 1.000
698,18 611420 o0 0 390 1,000
IN TEMP ouT IN H ouT EFFa SC‘LE
591,25 1228.98 1994,8 4219.2 .831 1,000
1558,7¢ 833,41 2919,6 1932.1 .484 1000
IN TEMP Ut IN H ouT EFF. SCALE
774,15 750,00 2635.8 2551.1 ,051 1.000
300,00 748,79 35.4 160.6 ,947 14000

«502

05 MAR 73 0104157
spc 2.359 AM¢ 3.38
0/F BTH
PT QUT 1.039

At 21517 A3 .6300

A2 02335 Al -6930

NDOT =0, N 63000.

HYDROGEN FLOMW

FACTOR

1000

l.000

FACTOR
1.000
1,000

FACTOR
1.000
1.000

FACTOR
1.000
1.000

FACTOR
1.000
1.000

FACTOR
1.000
1.000

750,00
568417
147.93
«01693

2,935

HEAT TRANS.
3094,29 BTU/MIN
6 PASS COUNT

HEAT TRANS, :
1517.64 BTU/MIN
6 PASS PARALL

HEAT TRANS,
1707.05 BTU/MIN
4 PASS COUNT

HEAT TRANS,
1187,92 BTU/HIN
& PABS COUNT

HEAT TRANS,
4858,40 BTU/MIN
2 PASS COUNT

HEAT TRANS.
*24B,44 BTU/MIN
1 PASS PARALL
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BTATION

PRESSURE

«000
000
2000
000
900000
. 897,508
S61.,831
S561.831
561.831
561776
1484453
200000
199,397
199,397
199.397
200.000
200.000
200,000
198,183
+000
«000

« 000
«000
«000
«000

575,000

STH.930
974,620
STUeS66
STl.S66

574512

573.798
S13.722
STI.722
573«64b
. 5724660
572.760
572.760
572.661
S70.962

TEMPERATURE

+000
«000
2000

. 000
3004000
748,788
748,788
T48.788
748.788
748,788
748.788
598,182
6114197
6l1.197
6114197
688,939
688,939
688,939
634,420
«000
2000
2000
L000
«000
£000
55,000
55,000
325,087
325,087
125,087
325,087
460,000
4604000
460,000
460,000
623,301
823,301
623.301
623,301
477,598

RHO

«000
000

000 ..

2000
1He648
J.671
2+297
000
2297
2.297
.1
«000
«000
«000
« 000
«000
« 000
« 000
2000
000
000

" #0000
«000
000
«000
3984
3.98¢4
«322
322
o322
o322
2228
228
«228
228
175
«175
175
«175
w219

Computer Case 578 {Continued)

ENTHALPY

2000
000 -

2000
«000
35.434
1604592
161,819
=000
161.819
161.819
{163,368
‘a0
«000

« 000
«000
«000
«000
«000
#0400

+ 000
«000
«000
«000
+000

T «0090
45,499
=45,500
10VB,.646
1008.8646
1008,0646
100B. 646
1525.669
1525,668
155,668
1525.067
2107.216
2107.215
. 2107.215
2107.213
1590.158

STATION PRESSURE TEMPERATURE

a1’

42
43
4%
45
46
47
48
49
50
51
52
53

54

55
56
57
S8
59
60
61
62
63
54
65
66
67
68
69
70
1
72
73
T4
75
76
17
78
79

80

570.883
570097

570.002 -

S57T0.002
569906
566,848
569.6B87
569.900
569687
569687
569.518
569.442
568.879
569280
569.486
569,280
969.154
568,288
Sbb.166
147934
135.53)
135.49¢6
25.147
4.021
34795
2325
1.039
2000

© #0000
«000
«000
«000
«000
«000
«Q00
«00¢
+000
2000
2210
552

477.598
591.251
.591.251
591.251
541,251
591.251
1228,.976
591,251
591.25%
1065.785
1065.785
1065.785
000
1704147
1065,785
171.505
774.147
750,000
71504000
150,000
1950,337
19504337
1645.000
1358.764
1358.764
B33. 414
750,139
«000
«000
650,000
647.774
654,831
000
«000
+»000
000

« 000
000
271
1.000

RHO

219
«184

o181

«181
«181

181

087
«181
2000
«103
+103
«103
«000
«138
«103
626
+138

. »l43

0143
«038
+013
«000
«000

.« 000

«000
000
«000
«000
«000
#000
«000
«000
+ 000
000
«000
« 000
« 000
«000
«000
«000

ENTHALPY

1590.157
1994 ,6852
L. 1994,850
1994,850
1994,849
1994,848
4219,18%
1994 ,84%9
000
3650,438
350,434
3650,.433
2000
2635.765
3650.4934
418,001
2635.762
. 2551.,124
2551 ,1¢22
2542,197
6T73.046
+000
«000

« 000
2919.583
1932.138
+000
.000
«000
+000
«+000

C .+ 000

+ 000
»000
000
000
000
«000
1.000

22
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* CONDITION *

HYDRAULIC PONWER

HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW

BYPASS

180
40
220

SPECIFIC HEAT RATIC

-PRESSURE RATIOQ

TEMPERATURE

- .- PRESSURE IN
PRESSURE QUT
EFFECTIVE AREA

co FLOW

HX NO,
1 CcoLD SIDE
HOT SIDE

E— [

3 COLD SIDE
HOT SIDE

_'HX NO,
5 coOLD SIDE

—e HOT SIDE

HX NO,.
& COLD SIOE
HOT SIDE

HX NO.
8 COLB SIDE
HOT SIDE

THX NOD.
9 COLD SIDE
HOT S1DE

EXHAUST DUCT
INLET
EXIT

 PREHE
1

FLOW
dab69

1,818

FLOW
4,669
4,669

FLOMW
4,669
57.000

FLOW
lha,6069

28,500

FLOW
4,417
T.842

FLOW
Ueb6?
3,173

PT
3,488
1.559

Computer Case 58B

AMBIENT PRESSURE «00 PSIA.
+00 GEAR BODX LDSS 24,00 FIRST STAGE POWER 128,08
29 LUBE PUMP 4,00 SECOND STAGE 120420
.29 TOTAL TURBINE 248,29
. TURBINE INFORMATION
7.842 PRESSURE 216,07 6,04 -EFFICLENCY 18T A4l
14357 TEMPERATURE  1955.8 1353.3. EFFICIENCY 2ND 423
35,75 ENTHALPY .0 .0 EFFICIENCT TOTAL «505
: CONTROL VALYVES
ATER BYPASS  RECUPERATOR BYPASS 02 PRES REG OXYGEN FLOW
106,46 550,17 744,58 74,58
S&61e08 S562.80 894,22 553485
559.99 S02.04 553,59 23b6.69
22514 «010a68 00294 00464
2.851 192 3,173 3.173
IN PRESSURE OUT IN TEMP  OUT IN H OUT EFFs  SCALE
574,82 S74,00 55,00 341,07 45,5 1150,8 291 14000
561.07 560.28 1106.86  252.80 379146 719,14 .832 1.000
IN PRESSURE Outf [N TEMP  OUT IN H QUT  EFF. SCALE
573.69 571.68 361,07 460400 11508  1525.6 443 1.000
569,186 S85,.12 584,52 479,31 1971.28  1596.3 L4471 1,000
. IN PRESSURE OUT IN TEMP  DUT In H OUT EFF. BCALE
575,50 569,64 460,00 584,52 1525,6 1971.3 544 1.000
200.00 198.29 689,02 b22.20 ad «0 4292 . 1,000
IN PRESSURE QUT 1IN TEMP  OUT  IN H QUT  EFF. SCALE
S44.92 563,07 479,31  550.17 1596,3  1850,8 354 1.000
200400 §99.37 678443 590415 «0 a0 043 1000
In PRESSURE OUT IN TEMP OUT 1IN H ‘QUY  EFF. SCALE
562,43 561.80 550,17 1130,29 1a50.,8 3874.5 ,722 1.000
S.b6 3.49 1353,28 739,86 2913.6  1758,3 T4 1.000
IN PRESSURE OUT IN TEMP  OUT  IN H 0UT  EFF, SCALE
569,95 557475 T7U.08 75000 2635,3 2550.,9 .051 1.000
S00.00 894,22 300,00 T4u4.58 35.4 159.6 L.938 1.000
Ps MACH
3,316 o271
827 1.000

05 MAR T3

SPC
Q/F
PT OUT

a1
A2
NDOT

09309127
24136 AMM 3.39
L8680
1,559
1517 A3 -6300
22335 Ak 6930
e N 63000.

HYDROGEN FLOW

FACTOR
4e000
1.000

FACTOR
1.000
1.000

FACTGOR
1.000
1.000

FACTOR
1.00¢
1.000

FACTOR
1.000
1.000

FACTOR
1.000
1.000

750.00
557.44
235.86
+ 02745
4,669

HEAT TRANS. .
5585.81 BTU/MIN
& Pagss COUNT

HEAT TRANS,
17%0,08 BTU/MIN
& PASS PARALL

HEAT TRANS.
2080.,69 BTU/HMIN
4 PASS COUNT

HEAT TRANS,
1187,96 BTU/MIN
4 PASS COUNT

HEAT TRANS,
G059,.70 BTU/MIN
2 PASS COUNT

HEAT TRANS,
=394,57 BTU/MIN
1 PASS PARALL
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S3TATION PRESSURE TEMPERATURE
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+000°

«000

«000

«000
900.000
894,218
553,%87
553,987
553,987
553,845
236,687

. 200.000

199,370
199,370

199.370.

200.000
200.000
200,000
198,288

«000

«000

«000

+000

«000

«000
575.000
S574.82a
573,996
ST3.844
ST3.844
573.693
571.884
571.691
S5T1.691
571.498
569.643
S69.403
969.403
5694163
S65.124

=000
« 000
«000
+000
300,000

. THY 584

Tdy 5840
Ta4,584
744,584
Tdy.584
Ta4.584
678.427
490,154
590.154
590,154
689,024
689,024
689,024
622,203

2000

« 000

2000

«000

«090

«000
S5.000
55.000
363,068
Jaj, 068
361,068
361,068
460,000
460,000
460,000
460,000
584,523
584,519
584,519
584,519
479.311

RHO

a000
«000
«000
« 000
16,648
34587
2.282
« 000

24282

2.282
374
+000
«000
«000
«000
2000
2000
000
2« 000
1000

. w000

000
« 0090
+000
« 000
3,984
3,984
290
«290
«290
«290
227
227
227
«227
«183
+183
«183
«183
o216

Computér Case 58B (Continued)

ENTHALPY

«000
«000

000 .

«000
35.434
159.606
160.874
+000
160,874
i60.874
162,069
«000
+000

« 000
000
1000
=000
000
«000
000
000
000
000
«000
«000
=45,499
45,502
1150.827
1159.826
1150.826
1120.82¢6
1525.4645
. 1525.642
1525.642
1525.640
1971 .267
1971.249
1971.249
1974.245

1596.346

STATION

41
42

43

44

45’

LL-]
47
48
49

50 .

51
52
53
S4
55
56
57

. 58

59
&0
&1
&2
63
bi
55
1]
67
68
69
70
71
72
73
T4
75
LL)
77
78
19
89

PRESSURE TEMPERATURE

564.918
5634065
562,833
5624833
562,600
562,428
561.798
562,600
S562.0494
5614661
561,208
561.039
559.993
S60.277
5614075
S60.277
859,953
557.749
5574437
235,863
2164127
2164071
39.470
be 043
Se 664
3.488

. 1559
«000
«000

« 000
000
«Q00

« 000
«000
«000
»000
«000
3.316
827

479.311
550,171
§50.171
SS50.171%
550,171
550.171%
1130,286
550.171
550,171
1106.456
1106,456
1106,4586
+000
TT4,077
1106,456
252,798
774,077
749,999
749,999
749,999
1955,844
1955,844
1645.000
1353,280
1353.280
739,864
811.591
© #9000

. «000
650,000
647,862
861,974
000
000
+000
=000

« 000

" 000
w274
1,000

RHO

216
«189
189
«189
«189
189
.Oqu
«169
«000
2097
«097
2097
000
«135%
«097
+ 408
«135

" 140

. s021.

1490
«060

ST

=000
«000
+000
«000
«000
000
<000

.« 000

000
+000
«000
+000
«00¢
«000
«000
000
«000
«000

ENTHALPY

1596,343
1850,772
1850,768
1850,768
1850,765
1850,782
3874,504
1850.765

«200
3791.650
3791,639
37191,635

«000
2635,322

3791.638

719,078
2635.315
2550.895
¢550,.688
2544,.069
679%.200
«000
=000

.« 0LD
2913.602
1758,310
000
«000
000
«000
000

« 000 -

000
« 000
000
«000
2000
«000
«000
1,000

29
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* CONDITION *  NO BYP AMBIENT PRESSURE W00 PSIA,
HYDRAULIC PQWER 270,00 GEAR BOX LOSS 24,00 FIRST STAGE PONER |
HYDRAULIC PUMP 45,43 LUBE PUMP 4,00 SECOND STAGE !
TOTAL GEAR BOX 315,43 TOTAL TURBINE 3
' TURBINE INFORMATION
FLOW 10,805 PRESSURE 296432 B.11 EFFICIENCY 18T
. SPECIFIC HEAT RATIO 1,356 TEMPERATURE 196048 1309 .4 EFFICIENCY 2ND
PRESSURE RATIO 36,52 ENTHALPY 0 .0 EFFICIENCT TOTAL
‘ ‘ CONTROL VALVES
PREHEATER BYPASS. RECUPERATOR BYPASS 02 PRES REG oxy
TEMPERATURE 1103,33 : 530,80 707,32
_. PRESSURE IN .. 549,90 552.56 889,37
PRESSURE 0OUT 547 .65 552.56 S46,18
EFFECTIVE AREA .18586 «00000 .00403
. FLOW 3.419 «000 4,450
HX NO, FLOW IN PRESSURE QUT IN TEMP  OUT  IN H QUT  EFF.
1 cOLD SIDE . 6,355 574.67 573,11 55,00 _ 383.48 =85.5 . 1237.7 313
HOT SIDE 2.936 549.85 S47.66 1103433 323.62 3780.5 1002.8 ,T4d
___HX HO, .. FLDW IN PRESSURE CUT IN TEWP  OUT in H ouUY  EFF.-
'3 COLD SIDE 6,355 572.51 5869.16 383,48  460.00 1237.7 1525.6 435
HOT SIDE 6.355 964,27 557.10 559,39  479.00 1883,1 1595.1 L457
T “FLONW IN PRESSURE OUT N TEMP  OUT  IN H QUT  EFF,
5 COLD SIDE 6,355 568,48 565,13 460,00 559.40 1525,6 1883.1 L433
— HOT SIDE __ 574000 200.00 198436 689,37 616.20 0 .0 L319
HX NO. FLOW IN PRESSURE QUT  IN TENP  OUT IN H OUT  EFF,
___b_COLD SIDE _. 6,355 556,71 653,41 _ 479,00 530,80 1595.,1 1782,1 ,273
HOT SIDE 28,500 200.00 199.38 668.99 580,07 .0 o0 L4368
—_HX NO, _ _FLOW  IN PRESSURE QUT IN TEMP  OUT IN M OUT EFF.
& COLD BIDE 6,355 552,23 551,00 530,80 1103,33  1782,1 3780,5 ,&99
HOT SIDE 10,805 7.58 4.75 1349,38  733.13  2932,1 $757,1 ,753
HX NO, FLOW IN PRESSURE OUT  IN TENP  OUT 1IN H OUT  EFF.
9 COLD SIDE 6.355 547,08 542,89 743,11  720.07 2526.5 2445.7 .052
MOT SIDE _ 4,450 900,00 889,37 300400 70732 15,4 150,8 ,919
EXMAUST DUCT PT P$ HACH
INLET ' 4,753 4,519 271
EXIT 2.126 1,128 1.000

Computer Case 59

77.38
66,05
43.43

« 445
A28
«510

GEN FLOW
707.32
S45.92
324410
+ 00653
450

SCALE FACTOR

- 14000
1,000

1.000
1000

"SCALE FACTOR

1.000
- 1a000

SCALE FACTOR

1.000
te000

. GCALE FACTOR

1.000
1.000

"BCALE FACTOR

1.000

. 14000

. SCALE FACTOR

05 MAR 73 1035428
SPC 24055 _ AW 3.43
0/F «700 .

PT OUT 24,426

Al «1517 A3 6300

Y] «2335 A4 6930

NDOT -{, N 63000.

HYDROGEN FLOM
720,07
S02.,32 S .
323,01
«03796
6,355 I

HEAT TRANS, ‘
8154,7& BTU/MIN . .
6 PAS3 COUNT

1a000
1.000

. HEAT TRANS, = . _
1629,.34 BTU/NIN
b6 PASS PARALL

1.000
1.000

HEAT TRANS,
2272.20 BTU/ZHIN
4 PASS COUNT

1.000
1.000

HEAT TRANS,
1488,22 BTU/MIN _

Y000
4 PAS5S COUNT

1.000

._. HEAT TRANS, o eemn
12700,06 BTU/MIN
2 PABS COUNT

"HEAT TRANS,
~513.68 BTU/MIN
§. PASS PARALL_.

1.000
1.000

1.000
1,000
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STATION PRESSURE TEMPERATURE
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«000
«000

«000 .

«000
990000

889,348

5464183
546,183
S4b6,18%
545,918
3204103
2004000
199,337
199,337
199,337
2004000
200000
200,000

198,357

«000
000
000
«000
2000
«000
575.000

. 574,673

573.109
$72.811

3724811

572,513

569.1461
S668.802
568.802
S68.442

565,135

564.701
S6de70}
S56d.2066
557.096

«000

000

«000

+000
300.000
T0T.322
T07.322
707.322
T07.322
707.322
T07.322
668,990
5Bp,. 065
S80.065
SBGe0b5
689,370
689,370
669,370

616,205

000
»000
«000
=000
«000
«000Q
55.000
55.000

3B3.476

383,476
383,476
383,476
459,997
459,997
459,997
459,997
559,398
559,392
559,392

.559.3%92 . ..

479,001

RHO

«000
«000

+000

+000
16648
3.924
2e402
000
2.402
2el0!
1.422
=000
«000
«000
#0090
«000
«000

. «000
«000
+ 000
+000
«000
+ 000
«000
«000
3.984
3,984
«273
2273
.e273
272
226

. 226
o a22b6
226
187
«187
«187
0187

213

Computer Case 59 (Continued)

ENTHALPY

«000

w000

35.434

L 480,779
152,267

« 000
152.267
152,268
153,262

.«000

«000
+000
«000
«000
+ 000
+000
+000
000
- «000
+ 000
+000

2000

« 000
=45,499
«45,504

1237738
1237.734

12574734

1237.732
1525.598
1525.593
1525.593
1525,589
16834144
1883,115
1883.115
1883,108
1595,099

«000
«000

STATION PRESSURE TEMPERATURE

41
42

P X SO

[
45
46
47
48
49
5p
51
52
53
54
55
58
57
58
59
60
61

62

63
64
&5
b6
67
68
&9
70
71
Te
73
T4
75
. T8
T7
T8
79
8o

556714
553.408
552.983
552.%83
552.558
5524233
550.996
552558
552.558
550,996
550.144
549,857
547.652
547.660
S49,851
S47.660
547.077
542.890
5424324
323,009
2964395
296.319
53.55¢0
Baild
7+585
4.753
2126
«000
«000
«000
000
000

« 000
+000
000
+000
000
+000
44559
1.128

479,001
530,803
530,803
530.803
530,803
530,803
1103.334
550,803
530.803
1103.330
1103.330
1103.330
«000
743,114
i103,330

- 323,645

743,114
720.069
720,069
720,069
1960,778
1960.778
1645,000
1349,382
1349,382
733,126

T39.990 .

000
000
650,000
648,221
669,383
2000
000
000
«00¢
«000

+ 000

271
1.000

RHO

«213
«191

. el91

391
191
191
095
o191
«000
« 095
095
+ 095
+000
«140
+ 095
« 309
139
olii
1}
« 086

. 029

«000
«000

ENT

HALPY

1595,094
1782.072
1782,066
1782,066
1762.059
1782,053
3780,.543
1782,059

000
3760,529

C3780,509

3780,503

«000
2526,557
3780,502
1002.791
2526,545

. 2445,713

cuusS,.701 -
2641.204

_ 6815,305

« 000 _

«004
« 000

000

«000
«000
«000

000

«000

.. =000
000

«000

«000
«000
«000
2932,072
1757.056

000
000

.. w000 |

000
+000

DR «000

w000

Q00
«000
«000
o000

000
« 000
000
<000
« 000
Yyl
1.000

#0000 .
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. . ¥ CONDITION *

—_. ._HYDRAULIC POWER
HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW

-~ -SPECIFIC HEAT RATIO

PRESSURE RATIO

TEMPERATURE
—..—..PRESSURE IN

PRESSURE OUT

EFFECTIVE AREA

e FLONW -
HX NO.
_ .. -1 ¢OLD SICE _
HOT SICE
_ ___._HX ND, .
3 coLD 9IDE
HOT SIDE
T Hx NO, '
5 coLp SIDE
... . HDT BIpE
HX NO.
___________ 6 COLD SIDE
MOT SIDE
. HX NG, B
8 COLD BIDE
HOT SIDE
T MY NOD. '
9 COLD SIDE
o HOT SICE

EXHAUST OuCT
INLET
EXIT

Computer Case 60

NO BYP AMBIENT PRESSURE .00 PSIA,
350,00 GEAR POX LOSS 206,00 FIRST STAGE POWER 221,29
50.00 LUBE PUMP 4e00 SECOND STAGE 20671
400,00 TOTAL TURBINE 420,00
TURBINE INFORMATION
13,447 PRESSURE 316735 9,956 EFFICIENCY 18T 048
1.356 TEMPERATURE 196443 1306,8 EFFICIENCY 2ND .629
36,87 ENTHALPY o0 .0 EFFICIENCT TOTAL 514
CONTROL VALVES
PREMEATER BYPASS  RECUPERATOR BYPASS 02 PRES REB DXYGEN FLOW
1094,72 540,24 6TU_ bb 6Th. b4
537,34 541431 8s83,a1 538,91
532.76 541,31 539,31 401,22
14278 +00000 «00500 +00907
1.726. 2000 5,616 5616
FLOW IN PRESSURE QUT  IN TEMP  OUT  IN H OUT  EFF. SCALE
. 7.831L 574,50 572.12 55,00 396,87 .=45,5 1289.1 ,329  1.000.
4.105 537416 532476 1094472 3THeB82 375043 1204.1 692 1000
CFLOM IN PRESSURE OUT I TEMP  OUT N H QUT EFF. .. SCALE
7.831 ST1.18 566,11 396,87 460,01 1289,1 1525.6 .429 1.000
7.831 558476 Su4Ba.18 543499 478427  1829¢0 1592.3 L447 1.000
FLOW IN PRESSURE QUT  IN ~  TEMP  DUT 1IN H OUT  EFF.  SCALE
7.831 565,01 560,06 460,01 544,00 1525.,6 1B29,1 366 1.000
S57.000 200.00 19B.40 689,62 £12.97 0 .0 L334 1,000
FLOW IN PRESSURE OUT  IN TEMP  DUT  IN H OUT  EFF, SCALE
7.831 S547T.55 502460 478,27 520,24  1592.3 37440 L3225 1.000
28,500 200.00 199.33 665.04 575,84 o0 o0 L478 1.000
. FLOW IN PRESSURE OUT  IN TEMF  OUT IN H  QUT EFF. . SCALE
7.831 540,82 538,95 520,24 1094,72 174440 3750,3 ,L695 14000
13,447 9.30 5,92 1346,76  T40.20  294T.6 1779.3 .734 1.600
FLOW IN PRESSURE OQUT  IN TEMP  OUT IN H OUT  EFF. SCALE
7.831 531,69 525,35 717.35 695,34  2438,0 2358,7 L05% 1.000
5.616 90060 883,81 300400 674468 35.4 163,1 L8988  1.000
BT Ps MACH
5.916 " 5,525 271
2,645 1edbd 1.000

05 MAR 73 10554113
SPC 2.017 . AMW 3,46
0/F «T17
PT out 2,645

Al 1517 A3 .6300

A2 «2335 Al .6930

NDOT "0, N 63000.

" HYDROGGEN FLOW

695,34
S24,49 L
399,91
05398
7,631
FACTOR HEAT TRANS,
1,000 ___ 30451,38 BTU/MIN
1.000 & PASS COUNY
FACTOR HEAT TRANS, o
1.000 1852,12 BTU/NIN
1,000 6 PASS PARALL
FACTOR "HEAT TRANS,
1,000 2376,82 BTU/MIN
1.000 4 PABS COUNT
FACTOR HEAT TRANS,
1,000 1188,.13 BTU/MIN
1,000 4 PASS COUNT
FACTOR HEAT TRANS,
1,600 15711,60 BTU/HIN
1,000 2 PASS COUNT
FACTOR " HEAT TRANS,
1.000 605,07 BTU/HIN
1,000 1 PASS PARALL
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N 2T P

«0q0
000
«000
+000
00000

883,807 .

539,313
5394313
539.313
538,907
401222
2004000
199.332
199.332

L 199.332
200000

200.000
200,000
198.399
«000
000
« 000
000

«000.

+000
575.000
574,504
S572.122
571,653
571.653
571.183
5664109

. 5654560

565.560
565.011
S40.064
559.412
559.412
558,759
548,138

STATION PRESSURE TEMPERATURE

2000
«000
«000
«000
3004000
674,656
674,656

6744056

bTh.656

‘bTH.0656

67446586
665,045
575.839
575.839
579.639
689,617
689,017
689,617
612.972
#000
000
000
.000
«000
2000
55,000

55,000

396,870
396,870
396,870
396,870
460,010
469,010
4604010
460.010

. S4q.002

B4%,988
543,988
543.988
478,274

RHO

000
« 000
«000
2000
16648
g.122
2.502

000

2e502
24501
1.8%7
«000
« 000
+ 000
»000
«000
+ 000
+ 000
2000
000
«000
«000
#0000
«000
«000
1.9684
3.984
0263

263

263
«R63
«225

225 .

225
«225
+189
»189
189
« 189
+210

Computer Case 60 (Continued)

ENTHALPY

900
«000

«000

2000
35,434
143.052

144,730
2000

144.730
144,732
145.410
<000
«000
+000
000
«000
«000

« 000

« 000
»000
000
«000
000
#000
«000
=-i5, 499
~45,500
12894105
1289,10¢
1269,102
1289.098
1525.608
1525.4601
1545.601
1525.594
1829.107
1829.045
- 1B8e94045
1829.034
1592.314

STATION PRESSURE

41
42
43
44
45
aé
47
438
e
50
51
52
53
Sy
55
56
57
-1

- 59

60
61
62
63
64
65
6b
&7
66
69
70
T
T2
73
74
75
Té
77
78

T

.31

547550
SU2.604
541959
541.959
5414313
S4p.819
5384952
Sy .313
5414313
538952
537 .642
5374345
5312.756
532758
5374160
532.758
531.885
525349
S24.494
399.906
367442
367348
65.697
2.962
9,302
S5.916
24645
«000
«000
«000
#0090
«000
000
«000
«000
«000
«000
«000
Seb25
Ladi0G

TEMPERATURE

478,274
520,237
520.237
520.237
520,237
520,237
1094,724
5204237
520,237
1094.717
1094,719
1094,719
000
T17.354
1094,719

174,820 .

T17.354
695,338
695,338
695,338
19&“.29“
1964,2%4
1645,000
1346,.757
§346.757
Tu0.238

RHO

wlls

739,990 - . .

2000
000
650.000
648,474
675,904
«000
«000
000
+000
000
«000
271
1,008

o210
191

194

191
191
o191
« 094
#1991
094
«094
I09u
000
142
«0%4
o260
o141

144
»111
« 038
« 000
«000
»000
»000
000
<000
«000

£ 000

2000
«000
000
«Q00
« 000
000
«000
000
«000
«000

000

ENTHALPY

169243086
1744.027
1T44,016
1744,01¢6
1THU.006
C1TAd,998
37504325
1744,0086

« 000
3750,.308
3750.277
3750.270
. 000
235,992
3750,265
i204.128
2435,974

2358,4692
2356.217
6829.876
«000
000
« 000
2947 ,606
1779.307

2358,709

26

2000 .

000
«000
«000
«000
2000
000

« 000

000
000
000
000
s 000
1,000
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¥ CONDITION »

- HYDRAULIC POMWER
HYDRAULIC PUMP
TOTAL GEAR BOX

FLOW
- —.. BPECIFIC HEAT R
PRESSURE RATIO

TEMPERATURE
—w... PRESSURE IN
PRESSURE QuUT
EFFECTIVE AREA
—._ FLOW '

HX NO.
wiee—. L. COLD SIDE
HOT SIDE

e HX NO, -
3 cOLD SIDE
HOT SIDE

HX NO,
5 LOLD SIDE
— HOT &IDE

HX NO.
.. & goLb SIDE
HOT SIDE

—— _ . HX ND,
B COLD SIDE
HOT SIDE

HX NO,
S COLD SIDE
HOT 3IDE

EXHAUST DuCT
INLET
EXIT

BYPASS AMBIENT PRESSURE
$ 00 GEAR BOX LOSI
30,00 LUBE PUMP
30,00
3.046 PRESSURE
ATID 1.359 TEMPERATURE
Seb0 ENTHALPY

PREMEATER BYPASS

1027
572
572
2

RECUPE
£ 09 .
78
72
010

1.321

FLoW
1,829 S

«508 5

- FLOW 1
1,829 5
1.829 5

 FLOM 1
1,829
57,000

FLOW
1.829
28,500 2

FLOW 1
« 773
3.046

FLOW I
1.829
1.216 9

‘PY
14,777
140743

574,49
200400

572,90

IN PRESSURE QUT

T4.9T S74.86
T2+78 572.73

N PRESSURE OUT
74,82 574,55
THheoB 57337

N PRESSURE OUT
274.16
196414

IN PRESSURE OUT
573,34

573,01
00.00 199,46
N PRESSURE OUT
572.87
14,94  14.78

N PRESSURE OUT

572.68 §72,3!

00.00 B898.94
MACH
+030
2036

P5
14.768
14700

Computer Case 61B

14,70 PBIA,

46.13
11.87
58,00

<441
«565
-7 8

GEN FLOW
749,84
566,90
91463

400175

EFFe
175

24400 FIRST STAGE POMER
4,00 SECOND BTAGE
TOTAL TURBINE
TURBINE INFORMATION
83,73 1,96 EFFICIENCY IST
1931,5 1571,3, EFFICIENCY 2ND
»0 o0 EFFICIENCT TOTAL
CONTROL VALVES
RATOR BYPASS 02 PRES REG oxy
6%6.95 749,84
572491 898,94
572487 S66.92
«33001 00113
1.056 1.216
IN TEMP ' OUT  IN ] OUT  EFFe
55,00 289,90 ~45,5 B67.5 .242
1027.09  115.54 351640 230.,5 L938
IN TEWP our IN H QuT EFF s
289,90 460,00 867,5 1525.7 L4860
059,57  473.76 22344  15T7H,2 ,503
IN TEMP  oUT  IN H ouT
460,00 699,57 1525,7 £234.,4 ,LA53
694,02  653.05 o0 o0
IN TEMP  OQUT  IN H DUT  EFF,
473,76 656,95  1576,2 2225.1 700
735432 650,75 .0 o0 o323
In TEMP  DUT . IN H QUT  EFF.
656,95 1532,83 2225.,1 5290.1 L0958
1871,26 1157.37  3304.9 2528,.8 .453
IN TEMWP  QUT  IN H guT  EFF.
773479 750,00  2634,6 2551,2 050
$00.00 749,84 35,4 160,86 949

1.216

SCALE
1,000
1.000

SCALE FACTOR

1,000
12000

SCALE
1.000
1000

SCALE
1,000
1000

SCALE
1.000
1,000

SCALE
1.000
Le000

05 MAR 73
SgC ba.091
0/F vb0b5
PT OUT 14,713
Al 1517
A2 +2335
NDOT =04

HYDROGEN FLOW

750400

572.27

91.32

01048

1,829

FACTOR

1.000
1000

1000
1.000

FACTOR
1.000
1.P00

FACTOR
1.000
1.000

FACTOR
1.000
1.000

FACTOR
1,000
1,000

09119143

AMW  3.36

A3 .6300
Ak 6930
N 63000.

HEAT TRANS,
1670.29 BTU/HIN
& PASS COUNT

HEAT TRANS.
1204,13 BTU/MIN
b PASS PARALL

" HEAT TRANS,
{296.,49 BTU/HIN
4 PASS COUNT

HEAT TRANS,.
1187,28 BTU/MIN
4 PASS COUNT

- MEAT TRANS, .
2369,17 BTU/MIN
2 PASS COUNT

KEAT - TRANS,
=152,52 BTU/MIN
1 PASS PARALL
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STATION PRESSURE

S@m= OWNE W

«000
<000
2000
000
900.000

898.942.

S6b,.921
5664921
566.921
S66.900
91,628
200.000
199,460
199.440
199.460
200,000
200,000
200,000
198,137

«000

«000

«000

«000

«000
: «000
575.000
574.973
574.860
S74.84%
574.84)
S574.823
S74.547
ST4.518
57T4.518
STa,u488

. 5744158

STde117
STd.117

..574.077

573.368

TEMPERATURE

»000
000
«000
«000
3004000
TH9,843

749,843

749,843
749,843
749,843
T49.643
735.323

650,747

650.747
650,747
694,015

694,015

694,015
453,046
000
000
000
000
<000
<000
55,000
55,000
289.895
289,895
269,895
289,895
460,000
- 460,000
4604000
460,000
659,572
659,575
659,575
659,575
473,762

RHO

2000
2000
« 000
000
16.648

3.670 -

2.314
000
2.314
2.313
 «373
+000
+000
2000
2000
000
000
000
000
«000
«000
+000
«000
000
2000
3.984
3.984
362
e362
362
2362
. .228
228
»228
228
186
166
»166
W166
221

Computer Case 61B (Continued)

ENTHALPY

2009
«000
000

. 2000
35.434
160,838
162.044
+000
162,044
162,045
103.795
000
+000
000
«000

« 000
«000

« 000
«000
«000

« 000
000
«000
«000D
-45,499
=45,500
BT .493
507.493
BbT,493
Bo7.493
1525.677

1525,677 . -

1525,6717
155,677
2234.351
2254,358
2234.358
2234.357
1576,156

STATION PRESSURE

41
42
43
44
45
48
ay
48
49
50
51
Se
53
54
55
L
57
S8
kL)
60
LYY
be
&3
&4
685
66
67
48
69
10

T

T2

73

T4
75
T6
17
78
79
84

573.33%8
573.008
572,967
572967
572.927
572.901%
572.871
572913
5T2.874
572.877
5T2.814
572.781
572,723
5727206
572.778
572.726
ST2.077
572.313
572266
Fl.314
83,752
83,731
17711
14,963
144936
14777
14.713
«000
«000
«000
«000

" 4000
+000
+000

000

«000
+000
«000
1d.768
14700

TEMPERATURE

473.762
656,948
656,948
656,948
656,948
656,948
1532,835
656,948
656,948
1027,091
1027.091
1027.091
«000
T73.790
1027.091
115.543
T73.790
150,002
7504002
1504002
1931,537
19314537
1645,000
1571 .263
1571.,263
1157.386
1157.366
« 000

«000 -

650.000
653,046
653.046
«00¢
000
«000
+000
«000

«000

4030
L0365

RHO

221
167
1867
167
w167
167
072
167
000
107
«107
107
«000
«138
«107
1.046
«138
2144
104
2023
«008
000
«000
«000
000
=000

roL000
«000

- «00¢0
«000
«000
«000

. «000
«000
«000
«000
4000
2000
«000

.a000

ENTHALPY

1576,156
2225,133
22254133
2225.133
2225,.132
2225,131
5290,080
2225.132
L000
3515.984
1515,982
3515.982
000
2634,587
3515.982
230,454
2634,586
2551.217
2551.216
2540.995
6T02.776
000
000
«000
3304,870
2528,832
«000
000
L000
000
«000
+000
000
«000
<000

«000 .

000
«000
«Q00
1,000

32



Computer Case 62B

* CONDITION ¥ BYPASS AMBIENT PRESSURE 14,70 PSIA, 05 MAR 73 09108850
HYDRAULIC POWER 90,00 GEAR BOX LO3S 24,00 FIRST STAGE POWER 55.20 SPC 24823 AMW 3,38
HYDRAULIC PUMP 35,14 LUBE PUMP 4,00 SECOND STAGE 5794 Q/F 677

TOTAL GEAR BOX 125,14 TOTAL TURBINE 153.14 PT OUT 14,727

TURBINE INFORMATION

FLOW 5.888 PRESSURE 16219 1544 EFFICIENCY 18T « 438 Al 1517 A3 -6300
SPECIFIC HEAT RATIO 1,357 TEMPERATURE 1952,4 1457,9 EFFICIENCY 2ND 572 A2 22335 Al .6930
PRESSURE RATIO 10.50 ENTHALPY «0 N EFFICIENCT TOTAL 549 NOOT O N 63000.

CONTROL VALVES

991-3

PRENEATER BYPASS  RECUPERATOR BYPASS 02 PRES REG OXYGEN FLOW HYDROGEN FLOW
TEMPERATURE 1081,23 573,32 747,15 747,75 750400
PRESSURE IN 567.20 567,580 896,58 569,15 565,29
PRESSURE OUT 566439 567,55 559,23 17770 177.08
EFFECTIVE AREA ,20264 «13311 L00221 00347 .02035
FLOW 2.287 1ei62 2.378 2.378 3.510
HX NO. FLOW IN PRESSURE gUT  IN TEWP OUT IN H  OUT EFF., SCALE FACTOR HEAT TRANS,
weee 1 COLD SIDE . 3,510 574,90 574,45 55,00 339,31  =45,5 1085.2 .277 1,000 1.000 3898,80 BTU/MIN
HOT SIDE 1e224 567.25 566488 1081423 200.24  3704a1 517.7 .858 14000 14000 6 PASS COUNT
KX NO. "~ FLow IN PRESSURE OUT  IN TEWP  OUT  IN H  OUT  EFF. SCALE FACTOR HEAT TRANS,
3 COLD SIDE 3,510 574,28 573.26 339.31 460,00 1065,2 1525,7 .449 1,000 1.000 1616,52 BTU/HIN
HOT SIDE 34510 571.67 569.29 608415  478.54 205441 1593.6 .482 1.000 14000 6 PASS PARALL
 HX NO. FLOW IN PRESSURE OUT  IN TEMP  OUT 1IN H oUT  EFF, SCALE FACTOR HEAT TRANS,
5 COLD SIDE 3,510 573,04 571.95 460,00 50B.15 152547 2054.1 ,649 1.000 1,000 1655,07 BTU/MIN
HOT SIDE  57.000 200,00 198,22 e8B.16 628,74 o0 0,260 1000 1,000 4 PASS COUNT
WX ND, FLOW IN PRESSBURE OUT  IN TEMP  OUT  IN M OUT  EFF. SCALE FACTOR HEAT TRANS,
& COLD S9IDE . 3.510 569.18 S6B8.08 478,54 573,32 159346  1932.0 ,449 1,000 1,000 1187,92 BTU/MIN
HOT SIDE  2B.500 200400 199.39 689,52 601.98 .0 W0 L415 1,000 1,000 4 PASS COUNT
. HX NO. FLOW IN PRESSURE OUT IN  TEMP  OUT  IN H  OUT  EFF. SCALE FACTOR HEAT TRANS,
8 COLD SIDE = 2.348 567.74 567.55 573.32 1332.52 1932,0 4584,0 L858 1,000 1,000 6228.2% BTU/MIN
HOT SIDE 5,088 15,35 14,91 1457,88 896,68  3109.4 2051,7 634  (,000 1.000 2 PASS COUNT
HX NO, FLOW IN PRESSURE QUT  IN TEMP  OUT  IN W OUT EFFa SCALE FACTOR HEAT TRANS,
9 COLD SIDE 3,510 566,70 565,46 776,15 750,00 2635,7 255141 ,051 1,000 1,000 =297.12 BTU/MIN
HOT §IDE 2,378 900,00 B96.58 . 300,00 T47.75 35.4 160,46 .944 1.000 1,000 1 PASS PARALL
EXHAUST OuCT PY Po MACH '
INLET 14,909 14,883 . 050
EXIT 14.727 14,700 051
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STATION PRESSURE TEMPERATURE

1 «000

2 «000

—— 3. P «000
4 «000

5 900,000

e b B96,.583
7 559.232

a8 Sh9.232

I ? . 559,232
10 559,152

i1 177.703

- 12 200.000
i3 199,387

14 199.387

. 15 . 199.387
16 200,000

17 200,000

_.- 18 . . 200a.000
19 198.217

20 « 000

........ el « 000
22 2000

23 «+000

- . 24 . »000
25 «000

2b 575.000

2T 5744900

28 574,445

29 574,365

.- 30 . 574,345
31 $74.285

32 ST3.262

. 33 . ST3.154
34 573.154

35 573,045
36 . STL,.952
37 ST1.813

38 571,813
39, . ... 571.674.

40 569.2%0

«00¢
«000

«000°

100.000

747,755
TU4T 755

T47.755
T47.755
T47.755
T47.755
689,521
601,978
601.978
601,978
688,158
688,158
688.158
628,738
IOOO
000
000
.000
000
«000

55.000°

55.000
339.309
339,309
339.309
339.309
460,000
460,000
4604000
460,000

.608,154

608,154
608,154
608,154
478.535

RHO

000
000
.000
+000

164648

3.675
2.291
000

2.2%1

2291
<727
.« 000
+000

« 000

«000
1000
2000

2000

2000
« 000
«000
000
«000
«000
000
3.984
3. %84
«309
+ 309
+309
.309
1228
+ 228
+228
" a228
178
« 178
o178
178

218

tomputer Case 62B (Continued)

ENTHALPY

«000
«000

000 .

«000
35.434
100,350
161 .589
«00GC
161,589
161.589
103,014
.. =00
« 000
«000
«000
«000
000
000
000

"« 000
«000
-«000
«000
«000
«000
=45,499
45,501
1065,16¢0
10651860
1065,160
1065,.160
1525.,663
1525.661
1525,661
1525.660

.2054,119

2054,116

T 2054.116

20944113
1593,.,565

STATION

41
42
43
4y
us
46
47
48
49
50
51
52
53
54
5%
56
57

58

59

bl
b2

b4
65
b
67
1.}
69
70
71
T2
‘T3
T4
75
Té
77
78
%
ag

&40

63 -

PRESSURE

56%.176
5684085
- 567.950
567,950
567,616
567,741
S67.547
567.802
S&67.547
567.547
S567.301
$67.196
566.394
S66.883
S6T7.249
S66.083
S66,.702
565.462
565.288
"17T0051
162.234
162.192
29.923
15.441
15,351
14.909
14,727
«000
000

£ 000
«000¢
«000

" 4000
«000
«000
«000
2000
2000
14,883
14.700

TEMPERATURE

478,535
5735.317
573,317
573.317
$73.317
573.317
1332.524
573.317
ST3.317
1081,229%
1081,229
1081,229
<000
TIA.146
1081.229
200,242
T74.144

750,000

750.000
T50.000
1952,430
1952,430
1645.000
1457,87¢9
1457.879
896,483
896,683
« 040
000
650,000
646,963
454,025
«000
#000
2000
« 000
«000
«000
+050
«051

" RHO

ENTHALPY

2218
«185

185

«185
«185
«185
+ 081
«1B5
«000
«101
+101

. #1018
T .009

137
« 401
526
+ 137
eld2
4z
T

«Q16

000
+000
«000
«000
.000
«000
«000
«000
«000
« 000
« 000
+000
«000
« 000
«000
«000
«000
2000

$000

1593.563
1931,969

1931.967

1931.967
1931,965
1931,963
4584,040
1931,9%4

000
3704,082
3704,076
1704.073

« 000

2635,710
. 3704,075 .

- 517,715
635,708

2531,063%

2551.059
2542,819
67681.372
<000
=000

. w000

3109,392

2051,680
000
«000
000
L0200
»000
« 000
« 000
2000
« 000
000
000
000
« 000

1.000

20



* CONDITION *

.. HYDRAULIC POMWER
HYDRAULIC PUMP
TOTAL GEAR BOX

FLOX
SPECIFIC HEAT R
PRESSURE RATIO

891-4

TEMPERATURE

. PRESSURE IN
PRESSURE o0UT
EFFECTIVE AREA

~ e . FLOW

HX NO,
1 COLD SBIDE
HOT SIDE

HX NO,
3 cOLD S1DE
HOT SIDE

HX NO,
S CcoLDb SIDE
_. HOT SIDE
HX NO.
6 COLD SIDE .
HOT SIDE

HX NO.
8 COLD SIDE
HOT SIDE

HX NO.
9 COLD SIDE
HOT SIDE

" EXHAUST DUCT
INLETY
EXIT

Computer Case 63B

BYPASS AMBIENT PRESSURE 14,70 PSIA.
180,00 GEAR 80X LOSS 24,00 FIRST STAGE POWER 1
40,29 LUBE PUMP ‘4400 SECOND STAGE 1
220,29 TOTAL TURBINE 2
TURBINE INFORMATION
8,675 PRESSURE 239,03 16.08 EFFICIENCY 18T
ATIO 1.357 TEMPERATURE 19571 1412.1 EFFICIENCY 2ND
14,86 ENTHALPY . o0 ol EFFICIENCT TOTAL
' CONTROL VALVES
PREHEATER BYPASS  RECUPERATOR @YPASS 02 PRES REG oxy
1115,78 543,21 T42485
558437 559,96 B93.04
557.19 599,13 551475
223042 04139 00325
3.069 669 3,512
FLOW IN PRESSURE OUT IN TEMP  QUT IN H OUT  EFF.
5,162 574.78 573.76 55,00 3&8.79 =45,5 13180,9 .296
2.093 558,38 S57.30 1115.78  2T2.79 3824.0 ~T98,9 795
FLOW IN PRESSURE CGUT IN TEMP  OUT  IN H oUT  EFF.
5,162 573.39 S571.17 368,79  460.00 11B0.9  1525.6 L440
Se162 567.88 563,02 975,92 479.29 1941e1 1596,2 487
FLOW IN PRESSURE OUT IN TEMP  OUT IN ] OUT  EFF.
5,162 570,70 568.46 460,00 575,92 1525.6 1941,1 ,507
57,000 200.00 198,31 688,85 519,90 «0 «0 301
FLOW IN PRESSURE OuT 1IN TEMP  OUT  IN H OUT  EFF.
S.162 562.77 560.54 479.29  543.21 {596,2 1B26.4 ,327
28,500 200,00 199.36 874,97 586447 «0 0 L4552
FLOW IN PRESSURE QUT IN TEMP  DUT  IN H oUT  EFF.
4,493 559,78 S59.13 543,21 201,09 1826.3  4120.7 757
By6TS  15.90 15,09 1412415  T81.9T7  3026.6  1838,3 ,L725
FLOW IN PRESSURE OUT IN TEMP  OUT  IN H DUT  EFF.
5,162 556,90 554,16 774,03 750,00 2635,1 2550.8 .05!
3.512 900,00 B93.04 300400 742.8% 35.4 159,2 934
PY P8’ MACH
15.090 15.041 068
14,750 14.700 070

42.19
06.10
48.29

TS
«527
'5“8

GEN FLOMW
T42.85
551,58
26179
00517
3.512

SCALE
1.000
1.000

SCALE
1.000
1,000

SCALE
1.000
1.000

SCALE
1.000
L.000

SCALE
1000
1.000

SCALE
1.000
1000

05 MAR T3
SPC 24363
O/F +680
PT OUT 14,750
Al 1517
Ag 22335
NDOT Ou

09308129

AMM  3.39

A3 .6300
Al .6930
N 63000.

HYDROGEN FLONW

750,00
553,77
260.84
+03056
- Ba162
FACTOR HEAT TRANS. .
1.000 5330.96 BTU/MIN
1.000 6 PASS COUNT
FACTOR HEAT TRANS.,
1,000 1779.69 BTU/MIN
1,000 6 PAGS PARALL
FACTOR HEAT TRANS,
1,000 2144,70 BTU/MIN
1.000 4 PASS COUNT
FACTOR HEAT YRANS,
1.000 1188,00 BTU/MIN
1.000 4 PASS COUNT
FACTOR HEAT TRANS,
1.000 10308,02 BYU/MIN
1,000 2 PASS COUNT
FACTOR HEAT TRANS,
1,000 434,92 BTU/MIN
1.000 1 PASS PARALL



691-4

STATION PRESSURE TEMPERATURE

«000
«000
«000
«Q00
900.000

893,043

$51e75¢
551 .754
551,754
351.579
2614792
200,000
199,359
199,359

199,359 .

2004000
200.000

. 2004000

158.310
000

. «000
«000
+000
«000
«000
575,000

ST4.784

573,763
573,574
573,574
573,385
5714173
5704937
5704937
5704704
568,465
568,174
5684174
567,883
563,019

000
+000
«000
.000
300,000
742,853
742,853
702,853
742,853
742.853
742,853
674,974
586,466
586,468
586.468
588,853
688,853
688,853
619,897
<000
<000
4000
«000
«000
«000
55,000

55,000

368,790
368,790
368,790
368,790
460,000
460,000
460,000
460,000
575.918
575.916
575,946
575.916
479.286

Computer Case 63B (Continued)

RHO  ENTHALPY

«000
«000
«000
«000
16.848
3598
2.260
«000
2.280
2.280
1.081
+000
«000
«000
«000
« 000
2000
« 000
«000
« 000

2000 .

000
« 000
«000
<000
3.984
3.984
284
«284
« 284
« 284
227
w227
«227
“ e 227
« 185
«184
2184
1184
2215

«000.

«000
+000
«000
35,434
159,200
160,481
«009
160.48}
160.481
161.598
«000

«000°

«000
«000
+ 000
. «Q00
« 000
«000
«000
«000
« 000
« 000
000
«000
=45,499
=45,502
ii80.889
1140.,888
1180.888
1180,887
1525,638
1525,.634
1525,634
1525,631
1941.090
19414077
1961,077
1944.072
1596.226

STATION

41
42
43
4y

45

86

47.

48
49
50
51
52
53
54
55
56
57
58
59
60
62
63
64

85
b6
67
68

69
70
71
72
73
74

75
76
77
78

79

&0

PRESSURE

5624769
5604536
5604253
560.253
559.970
359.701
55%.126
559.965
559.126
55%.126
558,564
556,365
557.193
557.299
556.381
557,299
5564901
5544156
S53.772
260.883
239,089
239.027
43,505
16,080
15.898
15.090
14,750
«000

000 .

« 000
«000
«000
000
000
«000
- 000
«000
« 000
.15.041
14700

TEMPERATURE

479.286
543,214
S43,214
543,214
S43.214
543,214
1201.095
Sy3,. 244
543,244
115,779

1115,779

1145.779
© «000
T74.027
1115,779
272.7856
774,027
750.000
750,000
750.000
1957.071
1957.071
1645,000
1412.148
1412,148
781,968
781,908
000
<000
650,000
647,684
661,799
+000
«000
«000
000
+000
2000
«0068
«070

RMO

215
«190

=190

#19
‘isb
189

" J0B6

150
«000
« 094
« 095

095

2000
135
«095
«374
«135
«140

 L140

067
023
000
000
000
000
000
2000
000
000
«000
000
000
000
£ 000
,000
000
000
2000
000
000

ENTHALPY

1596,223
1826,354
1826,349
1826,349
1826344

. 1826,341
4120,673
1826.344
+000
3sz24,004
3623,991
3823,986
«000
2635,081
3823.9856
798,871
2835,073
2550,822
2550,814
2544,607
&8¢00,259
«000

+000

. 000
‘3026,593
. 4838327
. +000
«000
000
«000
000
«000
«000
«000
- o000
000
<000
« 000
«000
1,000

29
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—— FLOK

Computer Case 64

* CONQITIGN ¥ NO 8YP AMBIENT PRESSURE 14,70 P3Ia,

HYDRAULIC PODWER 2704400 GEAR B8OX LOSS ed 090 FIRST STAGE POWER 189.77

HYDRAULIC PUMP 45,43 LUBE PUMP 4,00 SECOND STAGE 153,66

TOTAL GEAR 80X 315,43 TUTAL TURBINE 343.43
TURBINE INFORMATION

FLOW 11.497 PRESSURE J16.10 16.,8% EFFICIENCY 1ST

SPECIFIC HEAT RATIO 1.357 TEMPERATURE 1961a1 1389,.1 EFFICIENCY 2ND

PRESSURE RATIO 18,72 EFFICIENCT TOTAL

ENTHALPY o0 a0
l CONTROL VYalVES

PREMEATER BYPASS  RECUPERATOR BYPASS 02 PRES REG OXYGEN FLOW
TEMPERATURE 1124,41 527,20 720,38 720438
PRESSURE IN 546435 549,44 388.02 543.94
PHESSURE QUT 583,32 549,44 544,25 345,79
EFFECTIVE AREA 17270 «00000 00431 200710
3,647 2000 4,701 4,708
HX NO, FLOW IN PRESSURE OUT  IN TENP  OUT 1IN H OUT  EFF. SCALE
i CcOLD SIDE 64796 ST4.63 572,83 55,00 388,00  =45,5 1255.,2 .31 14000
HOT SIDE 3,449 S46,31 543,73 1124.41  334.61 3853,7  1046,5 739 1.000
HX NO. FLOW IN PRESSURE OUT.  _IN TEWP  OUT  IN H OUT EFF. . SCALE
3 COLD SIDE 6,796 572,14 568,.3% 388,00 460,00 1255.2  1525,6 ,L433 1.000
HOT S1DE 64796 562474 554.61 554,21 478,80  1864.9  1594,3 454 1.000
HX WD, FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H OUT  EFF..  SCALE
5 COLb SIDE 6,796 56T.49 563,73 460,00 554,21  1525.6  1864,9 ,011 1.000
HOT SIDE STe000 200400 198437 689,31  615.01 .0 0 G324 1,000
HX NO FLOW IN PRESSURE OUT  IN TEMP  OUT  IN H OUT  EFF. SCALE
6 COLD SIDE . 6,796 5SS4.17 550401 478.B0 527.20 15%4.,3 1769.,1 ,2%5& 14000
HOT SIDE 28.500 200.00 199,33 667,59 573,58 o0 0 L0471 1.000
HX NO, FLOW IN PRESSURE QUT  IN TEMP  OUT IN H OUT  EFF. 8CALE
8 COLD SIDE 6,796 S49,07 S547.64 527,20 1124,4f  1769,1  3853.7 .693 1,000
HOT SIDE 11497 16,59 15,33 1389,08 739,99  2997.5  1765.3 .753 1.000
HX NO. FLOW IN PRESSURE OUT  IN TEMP  QUT IN  H OUT  EFF, SCALE
9 CcOLD SIDE 4,796 543,04 538,03 756,45 735,08  2580.2 2498,2 ,051 1,000
. HOT SIDE 4,701 900,00 888,02 300,00 720.38 35.4 153.9 917  _1.000
EXHAUST DUCT FT P5 MACH '
INLET 15,333 15,253 2087
EXIT 144780 144700 . 089

«A44
«500
«543

05 MAR 73 10153147
spc 2.187  amw 341
0/F 692
PT OUT 14,780

a4 '1517 A3 '2300

.6330

82 2335 P

NDOT 0. :

HYDROGEN FLONW

FACTOR
1.000
l.000

FACTOR
1.000
1.000

FACTOR
1.000
1.000

FACTOR
1,000
1.000

FACTOR
1.000
1,000

FACTOR

1,000,
1,000

735.08
537.36
344,62
04216
6,796 ORI

HEAT TRANS,

& PASS COUNT

.HEAT TRANS, R
1837.76 BTU/KIN
6 PASS PARALL

" HEAT TRANS,
2306.13 BTU/MIN
4 PASS COUNT

HEAT TRANS, .
1187,95 BTU/MIN
4 PA3S COUNT

HEAT TRANS,
14167.06 BTU/MIN
2 PASE COUNT

HEAYT TRANS, .
»557 .33 BTU/MIN.
1 PASS PARALL



iL1-9

STATION PREISURE TEMPERATURE

LR R T Wy T

-
o

« 000
«000
«000
«000
206000

BB, 020

544.248
544,248
5444248
543,944
145,788

.. 200,000

199,334
199,334
199,334
200000
200.000

. 200,000

198,370
+000
«000
«000
«000

000 .

«000
575.000

_ 5T7a.626

572.835
5724940
5724490
S72.144
568,313
S6T+901
S67.901
S6T 490

. 563,729 .

563.235
563.235
562.740
554.607

«000

«000

w000

«000
3004000

; T20.378
720.378
720,378

. T720.378
120,378
T20.378
&67,587
578,575
5768.575
578,575
689,309
689,309
689,399
ulS.u07
«000

« 000
000
000
000
«0040
$5.000
55.000
388,003
388,003
386,003
386.003
460,000
460,000
460,000
460,000
554,206
554,208
554.208
... 55u,206
478,800

RHO

« 000
«000
«000
+000
Lhebi8
3,828
24340
« 000
20340
2.339
{1.484

000

000
000
«000
«000
«000
+»000
« 000

« 000

+ 000
+000
2000
000
«000
1.984

3,984

269
+ 269
269
269
226
2226
226
226

«188

+188

»188.

+ 188
«212

Computer Case 64 (Continued)

ENTHALPY

«000
«000

«000

«000
35.434
153,884
155,301
000
155,301
195,303
156,143
«000
« 000
w000
«000¢
«000
+000

2000

+ Q00
« 000
000
«000
000

«000 .

«000
-i5.499

125%.186
1255. 184
1255,184
1295.181
15¢5.600
1525.594
1525.594
15254589

1864.916
1804.916
1864.908
1594.328

=45,505 ..

18644926

STATION

41
He
43
44
45

46

a7
48
a9
50
51
52
53

. 94

55
Sé

57
58

59
40
b1
62
63
64
65
1]

67 .

68
59
70
71
72
73
74
75
76
17
78
79
Bo

PRESSURE TEMPERATURE

554169
550410
549.924
- 5494924
549.438
549.067
54T.6043
54%.438
549,438
S4T.0643
S06.639
546.349
543.316
543,725
546314
543.725
S43.037
538,028
537,359
3444616
316.176
316.095
S64963
16,869
L6591
15,333
14.780
2000
«000
2000
2000
«000
2000

« 000
«000
«000

+ 000
«000
1542535
14700

478,800

527.197
527.157
5274197
527.197
527.197
1124,446
527.197
527,197
1124.406
1124406
1124.4086

«000
758,455
1124.408
334,613
758,455
735,079
735,079
735,079
1961,062
1961, 062
1845,000
1349,084
1389,084
739,990
739,990

«000

000
650,000
548,158
669,322

000

+000

«000

2000 |

«000
«000
087
« 089

RHO

2212
2192
191
al91
o191
«191
«093
«191

2000

«093
«093

. s+092

. +000

. w000 .

«000 .

«139
1092
297
135

«139
« 090
«031
+000
« 000

2000
000

«000
«000

000

«00¢
+000

«000

«000
000
«000
«000
«000

000

«000¢

ENTHALPY

1598.322
1769,124
1769.147
1769.147
1769,109
1769,103
3853,.724
1T69.109
: «000
JA53,.724
3853,700
3853,693

2000
2580.225%
1853.692
1046,524
2580,210

2498,188
2494,178

_ &B1&,787
000
2000
+000
2997 ,540
1765,2%0
000

+ 000
#0000

«000
000
« 000
« 000
000
..... 2200
«000
2000
«000
1.000

_2498,202

e 000 ... L

23



Computer Case 65

zL1-8

% CONDITION *  NO BYP AMBIENT PRESSURE 14.70 PSIA, 05 HAR 73 10349537
__ HYDRAULIC POWER .. 350,00  GEAR BOX LOSS 24,00 FIRST STAGE POWER 232,34 SPC 2,109 . AMW 345
HYDAAULIC PUMP 50.00  LUBE PUHP 4,00 SECOND STAGE 195,66 0/F L 711
TOTAL GEAR BOX 200,00 TOTAL TURBINE 428,00 PY OUT 14,827
B o TURBINE INFORMATION ' )
FL W 14,063  PRESSURE 384490 17.76  EFFICIENCY 187 448 AL o1517 A3 6300
. SPECIFIC HEAT RATIO .. 1.356  TEMPERATURE  1964.4  $376,0  EFFICIENCY 2ND e A2 +2335 Ah 6930
PRESSURE RATIO ENTHALPY 0 °6 EFFICIENCT TOTAL .541 NDOT =0, N 63000

21,45
CONTROL VALVES

"PREHEATER BYPASS  RECUPERATOR BYPASS 02 PRES REG DXYGEN FLOW HYDROGEN FLOW
7L MPERATURE 1110,19 18,02 684,16 684416 706486
- __PRESSYRE IN . _ 533.54 . 537,97 882,35 537,12 518495 e
. PRESSURE QUT 528,26 537,97 537457 420440 419,03
EFFECTIVE AREA e14133 «00000 ,00524 £01006 £06212 :
_____FLOW — 3,914 . <000 . 5.842- 5.842 . _ 8,221 S
HX NO, FLOW IN PRESSURE OUT IN  TEMP OUT IN H  OUT  EFF. SCALE FACTOR HEAT TRANS,
1. COLD SIDE _. 8.221 574,85 571.83 55,00 399.79 =45,5 1300.2 ,327 . 1.000 1,000 _ _ 11063,60 BTU/NIN ..
HOT SIOE 4,307 533.34 528.38 1110439 382,92 380440 1235.3 689 1000 1,000 6 PASS COUNT
. HX NGO, ... FLOW _IN PREBBURE OUT ..IN  TEMP OUT  _IN H OUT  EFF. SCALE Facrgn o HEAT TRANS, —_—
3 coLD SIDE 8.221 S$70.79 565.20 399,79 460,01  3300,2 1525.6 ,428 1.000 1.000 1852,60 BTU/MIN
¥ HOT SIDE 8,221 S57.1%1 505.48 540.56 478,03 181T.0 - 1591.4 L4ud 1,000 . 1,000 ; & PABS PARALL
T WX NO.  FLOW_ IN PRESSURE OUT EN  TEMP_  OUT IN_ M OUT_ EFF,  SCALE FACTOR  HEAT TRANS. o
S COLD SIDE a.221 563,99 558,55 . . 460,01 ° 580,61 - 1525,6 - 1817.2. .35! 1,000 . 1,000 2397.45 BTU/MIN
i ... HOT 91IDE 57,000 200400 198.41 . 689,59 b12.25 o0 o0 o337 _1.000 1.000 4 PASS COUNY _
HX NO. . FLOW IN PRESBURE OUT  IN TEMP  OUT  IN M OUT  EFF. SCALE FACTOR HEAT TRANS,
"6 COLD SIDE__ 8,221 544483 539,39 478,03 518,02 1591.4 . 1736,0 215 1,000 1,000 1188,83 BTU/MIN
HOT SIDE 28,500 200.00 199.33 _  664.34 575.04 .0 W0 L0479 1,000 1,000 4 PASS COUNT
—___.HX NO,. __FLOW _ IN PRESSURE QUT __IN TEMP  OUT _ IN H oUT  EFF, SCALE FACTOR _ _ HEAT TRANS, -
8 COLD SIDE  8.22%1 537.42 535,35 918,02 1110,21  1736,0 3804,1 ,.690 1,000 14000 17002,13 BTU/MIN
_ MOT SIDE 14,063  1Te36 15464 1376,00 706,22 299643 17B7.6 734 1,000 34000 2 PAS5S COUNT
T WX NO, " TFLOW  IN PRESSURE OUT  IN. TEMP  OUT  IN M oUT  EFF, SCALE FACTOR  HEAT TRANS,
9 COLD SIDE 8.221 S27.39 519,92 729.14 706,86 2477.2 2399.0 4052 1000 1000 “842,86 BTU/MIN
CHOT SIDE  5.842 900400 882,35 300,00 . . 684s186 . 3544 14543 4895 15000 1,000 1 PABS PARALL _ _
EXHAUST DUCY PT PS MACH
INLET 15,636 15,520 o104 ) o
EXIT 10,827 144700 W12
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ETATIO

|

DB -

N PRESSURE TEMPERATURE
«000 000
«000 «000
_— «000 «000
«000 «000
900.000 300.000
. BB2.348 _ 6By.161
537.57% 684,161
5374571 684,161
- 93T.571 | 684,161
537.123 684,161
420405 6844161
ne B00.000 _bb4. 341
199,334 57S.044
199,334 575,044
199,334 575,044
200,000 689,590
200.000 689,590
2004000 ... 689,590 .
198,407 612.251
: 000 000
[ «000 . «000
300 000
+000 « 000
e «000 «000
« 000 +000
© 575.000 55.000°
S74,4%3 . 55,000 .
571.830 399,768
...-571.308 169,788
5T1.308 399,788
ST0,TET 399,788 -
565199 460,007
Sed.594 . 460,007 .
564,594 460,007
563,988 460,007
. 5984548 _ . 540,609 .
557.830 ‘5404557
5574830 - $40,.557
e . 95Tl112 5404557
545,085 478,034

RHO

000
«000
«000
«000
16.0648

4.051

2.U4586
« 000
2.454
2elSi
1:918
« 000
«000
«000

L000 ..

#0090
2« 000

. 0000
«000

i «000
_ <000
2000
000

.« 000
«000
3.984
3.984
2261
.zbi
2261
1}
o225
s 225
225
o224

2190

189
 .189
189
209

Computer Case 65 (Continued)

ENTHALPY
000
«000

«000

35.434°

L LAS. 314
146,949
«000
146,940

. 146,943 B

147,485

..« 000
«000
«000

+ 000

. « 000
ceiee . w000
. «000
«000
«000
000
«000
+000

« 000
~45,499

=45,507 .

1300,.,239
13004235
. 1300.235
1300.231

1525586
. 1585.578 .

1525.5748
15235,.571

1816,.995
1616.,995
1816.983
1591.A02

«000

«000 7

1817.190

8TATION PRESSURE TEMPERATURE

a

42
44

85

T )
47
48

49 .

‘50
51
. 52
53
54
55
56
57

59

60

.61
62
63
64
45
56

67,

68
b9
T¢

T

T2
73
T4
75

77
T8
19
80

43

76 ...

544,830
539,394

5384682

53846682
5374969
537.423
535.351
537+969
5374969
535.352
533,874

. 533,538

528.263
528370

. 533,335

S2B.376

‘ 527,388
58 ...

519,921

-518.953

419.026

- 38S.003

384.904
684907

17779 .

174365
15«038
14827
«000Q
«000
«000
«000
«000
0040
+000
000
«000
«000

«000 -

154520
14.700

478,034
518,018

518,018
518,018
518,018
~11104205
518.018
* 518,018

T 1110,194

1110.194
1110.194
: «000
729.138
11104194
382.921
729,138
7ok, 861

T Tob.861

T706.861
1964448

. 1964.4486

1645.001
1375,997
1375.997
Tab,223
Tus,.223
+000
L0200
650,000
648,449
675,875
2000
«000
«000

. «000
«000
2000
104

«i12

RHO

_ 918,018 - _

3603,977 .

a000.

L000

ENTHALPY
+209 1591,393
«191°  1734,000
191 1735,988
191 1735,988
«191 1735,977

190 1735.,968
1092 3804.061
191 1735.977
000 000
092 3804,.021
«092 3803,985

a2,

« 000 «000
138 T2477,187
092  3803,973
252 1235,305
«138 2HTT 107
2144 _2398,970
« 180 23va.951
o114 23Y6,948

_ L037__ 6831,055
«000 « 060

" «000 «000
«000 .. «000
«000 2996,311
+000 1787.555
000 2000
«000 «000
«000 «000
2000 .. 000
«000 000
«000 «000
2000 <000
«000 000
«000 + 2000

. +000
000 «000
2000 «000
0007
+000 - 1,000

e
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* CONDITION *

HYDRAULIC POWER
HYDRAULIC PyMp
ToTAL GEAR BOX

FLONW

SPECIFILC HEAT RATIO

PRESSURE RATIO

TEMPERATURE
PRESSURE IN
PRESSURE OUT
EFFECTIVE AREA
FLOn

HY NO,
1 COLD SIDE
HOT SIDE
HK NO-
5 COLD SIDE
HOT SIDE
“HY NO.
5 CcOLD SIDE
_ HOT SIDE
Hx NO.
6 COLD SIDE
- HOT SIDE "~
Hx NO,
- 8 cOLD SIDE -
HOT SIDE
T HY NO,
T LOLD SIDE
HOT SIDE

ExHAUST OUCT
INLET
ExIT

Computer Case 66B

BYPASS AMBIENT PRESSURE .00 PSIA.
.00 GEAR BQX {058 24,00 FIRST STAGE POW
30,00 LUBE PUMNP 4,00 SECOND STAGE
30.00 TOTAL TURBINE
TURBINE INFORMATION
1,935 PRESQURE 53,32 . 1,89 EFFICIENCY
1.357 TEMPERATURE  1980.0 £386,9 EFFICIENCY
28.17 ENTHALPY w0 o0 FFFICLENCT
CONTROL VALVES
PREHEATER BYPASS  RECUPERATOR BYPASS 02 PRES REG
807.77 706489 749.96
574,30 574437 899.47
574.28 574.34 559,41
«05892 41739 200073
1,099 780 £ T84
FLOW IN PRESBURE QUT  IN TEMP  OUT  IN H ouT
1.150 574,99 574,98 55,00 80.72 5,5 78,7
«051 574,29 $74429 60777 55.07  2753.5 =45,3
FLOW IN PRESSURE OUY IN TEWP  OUT 1IN H ouT
1,150 574,97 S74,87 80,72 400408 - T78.7 ~1301,4
1150 5T74.68 574,56 To1,05 437448  2590.0  1367,3
" FLOW IN PRESSULRE DUT  IN TEMP  OUT IN H our
1,150 574485 574,72 400408 761405 1301.4 2590,0
571000 200000 ,195,13 730-00 73&-“5 ) «0 .0‘
FLOW 1IN PRESSURE OUT IN  TEWP OUT IN M  QUT
1,150 574.55 574,41 41T.48 706489  1367.3  2400.2
20,500 200.00 1,199,386 752461 66896 a0 o0
FLOW IN PRESSURE DUT  IN TEMP  OUT  IN H GuT
«170 574435 574,34 706,89 13BB.80 24002 4782.5
1,935 1482 /7. 1414 138,88 129186 3269.7> 3068.1
FLOW IN PRESSURE ODUT 1IN TEMP  OUT  IN W opuT
£.150 STae.27 S74.10 779,39 749,98  2630.7 2551.2
o780 900,00 899.47 300.00 749.96 35,4 160,%
PT PS MACH
14136 1080 271
+508 o274 «994

ER

187
2NL
TOTAL

oxy

EFF.
«034
T

EFF.
169
«505

" EFF.
. «9%0
o115

EFF.
NYY
" 4250

EFF,
rEER

o142

EFF,
#051
949

30.16
27.84
58.00

429
WH38
«U99

GEN FLOW
T4 .95
55941
50647
«00114

2 T84

SCALE

1.000

1.000

SCALE
1000
1.000

SCALE
1000
14000

SCALE
14000
1.000

SCALE
1000
1.000

BCALE
1.0040
‘7 1f000

12 JuUL 73 13153156
8PC 34869 AMW 3.39
o/F 1H
PT OUY +508

Al «1517 A3 6300

A2 2335 AL L6930

NpOT 0 N 63000,

HYDROGEN FLON

TU9e98
574+08
'58.01
«00857
L e150 -
FACTOR HEAT TRANS,
1,000 142,89 BTu/mIN
1.000 b PASS CQUUNT ~ -
FACTOR HEAT TRANS,
14000 7 1406.35 UTU/MINT
14000 6 PASE PARALL
FACTOR """ HEAT TRANS.
1000 1482.15 BIU/NIN
1000  47PASS CUONt
FACTOR HEAT TRANS,
1.000 1187.99 BIU/MIN
f.000 4 PASS CUUNT
FACTOR MEAT TRANS,
1,000 405.7& BIU/MIN
1.000 2 PASS CUUNT
FACTOR ~  HEAT TRANS. :
1.000 =98,39 BIU/MIN
1.000 1 PASS PARALL"



GL1-49

STATION PRESSURE TEMPERATURE

1 L000 -
2 «000
3 «000
4 T <000
5 909,000
N 899,47}
7 NSV RLN
] <000
9 «000
10 559,414
11 58,475
12 200,000
13 199,359
14 199,359
13 199,359
16 200,000
17 200,000
149 200,000
1% 196,132
29 «000
21 2000
22 . «000
23 2000
24 2000
25 ‘ 2000
26 575,000
27 STG&,.989
28 573,976
a9 574,975
30 574,975
31 574,974
32 574.872
33 574,861
34 574,861
15 574,85¢
36 514,716
37 574,698
36 574,698
39 574,679
&y S74,%58

«000
+000
000
000
300,000
749,962
Ta9,.962
749,962
«000
749,962
749,962
152,612
668,955
668,95%
668,955
780,000
780,000
780,000
136,453
- 000
000
000
«000
«000

« 000
55,000
55,000
80,724
80.721
B0.721
80,724
400,084
40p,084
409,084
400,084
761,051
761,050
761,050
761,050
a17,.,47s

RHO

«000
000
+000
« 000
1644640
3.671
000
4000
000
000
4238
000
¢ 000
9000
4000
tove
p000
2000
gooe
2000
9000
2000
s 000
2000
2000
3,984
3,984
2,163
2s1563
2.163
2.163
o262
o262
«262
w2062
142
LT
L
142
«251

Computer Case 66B (Cont inued)

ENTHALPY

«000°

2000
«000
«000
35.434
160,864
T w000
« 000
000
«000
163.972
«000
«000
o000
«000

« 000
«00¢0
«000
«000
2000
2000
«0090

« 000

« 000

« 000
~45.499
=45.500
TB.727
T8.727
TB.T727
T8.727
1301.3%6
1301.3%8
£301.398
1301.396
25689,987
2589,.983
2589,.983
2589,.983
1367,334

STATION PRESSURE TEMPERATURE

a1
42
43
a4
as
a6
a7
48
49
50
51
52
53
54
55
56
57
58
59
L1}
61
b2
63
64
65
1.}
67
68
69
Te
T
72
73
Ty
75
Té
77
78
79

80

S74.547
STu.4l3
574,396
574,396
574,379
ST4,345
574,343
ST4,3606
S5Td.344
574,344
574,323
574,305
574,278
574.28¢6
574,280
574,286
574,267
57?0[03
574,085
58,044
53,339
53,325
10,183
1.893
i.817
bei36
"4508
000
+000
#9000
000
«000

+ 000
«000
«000
«009
+000
«000
1.080

270

417,476
706,890
706,890
706,890
T06.890
T06.890
13688,801
706,840
706,890
BOT 766
BOT.766
807.7b6
+000
774384
BpT.Thb
55.471
714,366
749,978
T49.978
749,978
1960,000
1960.000
i663,060
1388,8717
il88,a877
1291.863
#000
+000
«000
780,000
736,453
T3k 453
+000
«000
000
«000
2000
«000
«2T1
«994

RKO

«251
« 155
«155
«155
2155

#4155

084
«155
«000
132
«132
132
«000
o139
o132
+9890
«139
145
« 145
2015
005
«000
« 000
2000
000
2000
000
«000
«G00
«000
«000Q
000
«000
+000
«000
«000
«0040

- 4000

2000

T 000

ENTHALPY

1367.334
400,179
2400,179
24004179
2400,179
2800,178
4782.531
2400,178
000
'2753,474
753,474
2Ta3. 474
’ «000
2b3b6,799
2753.473
=4S5,265
2636,.709
29514170
2551.169
£540,204
b8ge,.aT0
+00Q0

+« 000
2000
3269,4691
J061,114
) 2000
» 0G0
000
2000
20060
000
2000
000
«000
<000

30

Te00 ¢ e

«000
2000

1,000 e
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* CONDITION »

HyDRAULIC POWER

HYORAULIC PUMP
TOTAL GEAR BOX

FLONW

SPECIFIC HEAT RaTIO

PRESSURE RATIO

TEMPERATURE
PRESSURE IN
PRESSURE ouUT
EFFECTIVE AREA
FLOW

Hx NO,
1 COLD SINE
HOT SIDE
Hx NO.
3 COLD SIDE
HOT S1DE
BY NO,
S CcOLD SIDE
HOT SIDE
Hx Nﬂ'
& (COLD SIDE
HOT 8IDE
Hx ND.
8 COLD SIDE
HOT BY0E
WY NQo
9 CoLD SIDE
HOT SIDE
ExHAUST pucT
INLET

ExIT

NO BYP AMBIENT PRESSURE
150,00 GEAR BOX L0SS
50,00 LUBE PLMP
400,00
13,255 PRESSURE
1.357 TEMPERATURE
36.2¢0 ENTHALPY

PREHEATER RYPASS RECUPERATOR BYPASS 02 PRES REG
1117497 535.79 750,97
538.46 543416 884,32
536419 543.486 555.95
25742 « 00008 « 00503
4,685 000 5.319
FlLow IN PRESSURE QUTY IN TEMP ouT IN H
Te936 STU.49 571.36 55.00 348.90 »l5,5
3,251 S537.43 536,19 1117.97 329,82 31631.1
FL oW IN PRESSURE QUT IN TEuP ouT IN “
T.936 S5T0.51 563,4% 348,90 446000 1103,.0
T.93b6 555,57 550,34 613,55 494415 207247
FLOW IN PRESSURE QUT iN TEMP out IN H
T.936 562,28 557,08 460,00 61355 152545
57.000 200,00 197.95 TR0,00Q 64749 20
FLOW IN PRESSURE QUT IN TEMP ouT IN H
T.936 549,74 544,52 494,15 535.179 1650,1
28,500 200,00 198,72 644,05 553.41 « 0
Fl.Ow IN PRESBURE QUT IN TEMP out IN H
Te936 542.26 540.32 935,79 1117.97 1799,.,7
13,255 Ga48 6.0%9 1348,74 TB4.56 3197.9
FLOW IN PRESSURE QUT IN TEMP ouT IN H
Ta?3b 535,17 S27.58 795,09 T71.05 2708.4
5.319 900.00 B8B4,32 300,00 750,97 35.4
PT PS8 MACH
6,087 5.787 271
2,721 10444 1,000

Computer Case 67

00 p3LA,
24,00 FIRST STAGE POMWER
4,00 BECOND STAGE

TOTAL TURBINE

TURBINE INFORMATION

366,460 10,13
1960.0 1348,7
0 20

CONTROL VALVES

ouT
1103,0
1027.5

olT
1525.5
1650,1

our
2072.8
o0

ouT
1799,.8
=0

aut
3a831,2
1981.6

ouT
2624,0
161.2

2
2
4

EFFICIENCY 1AT
EFFICIENCY 2ZND
EFFICIENCT TOTAL

21.53
06,47
€8.00

43
2826
510

OXYGEN FLOW

EFF.
276
oThE

EFF.
220

+851

EFF,
480
414

EFF .,
RTA
405

EFF.
116
«894

EFFe.
« 049
911

750.97
555495
401,14
«00BSE

5.31¢

SCaLE
1.000
14000

SCALE
1000
1008

SCALE
1.000
1000

SCALE
1.000
1000

SCALE
1,000
1:0090

SCALE
1+000
14000

14 JuL 73 101a5121
Spe 1+988 AMW 35.37
0/F 870
PT OUTY 2+72)

Ay +1517 A3 » 6300

A2 +2335 Ab L6930

NpOT 0s N 63000,

HYDROGEN FLOW

77105
S2b4+59
40124
«05733
7.936
FACTOR HEAT TRANS.
1.000 114,63 BTU/MIN
1,000 & PASS COUNT
FACTOR HEAT TRANS.
1.000 3352,99 HTU/MIN
1,000 & PASS PARALL
FACTOR HEAT TRANS.
1.009 4342,88 BTU/MIN
1,000 4 Pass cOUNT
FACTOR HEAT TRANS,
1,000 1187.96 BTU/MIN
1.000 4 PASS CUUNT
FACTQR MEAT TRANS,
1.000 §6124 .41 BTU/MIN
1.000 2 PASS COUNT
FACTOR HEAT TRANS,
1.000 »569,7L BTU/MIN
1.006 1 PASS PARALL



LL1-4

ATATION PRESSURE TEMPERATURE

O~ VBN

+000

000

000

«000
900,000
884,321
$55,.9%45

+000

«000
555,945
ap1,.142
200,000
198,722
198,722
198,722
200,000
200,000
200.000
197,950

«000

«000

2000

« 000

000

«000
575.000
514,491
571,358
576,933
570,933
570.508
561,409
562,843
562,043
562,277
857,046
556,309
556,309
555,571
550,359

«000
«000
«000
2000
300,000
750,973
750.973
150973
#0090
750,973
750,973
484,048
853,414
553.413
553,414
T8G.000
780,000
780,000
647,4%
000
000
+000
«000
«000
«000
55,000
55,000

348,897

348,897
348,897

348,897

460,000
460,000
460,000
460,000
613,554
613,554
613,559
613,554
9949105

RnO

000

2« 000

000

000
16,648
34402
«000
«000
000
+ 000
b33
000
«000
2009
000
+000
«000
+000
2000
2000
1000
000
«000
« 000
#0000
31.984a

-

1.984

«299
«298

.298

«298
w224
224
«220
«224
o172
o172
o172
oi72
22048

Computer Case 67 {Continued)

ENTHALPY

000
«000
000
«000
35.43%0
161.159

«000 .

«000

« 000

« 000
1624915
«000
«000
«000
«000
«000
«000
«00¢Q
2000
2000
«000
«000
«000
«000
«00Q
45,499
-HS-SO&
1103.029
1103.028
1103,028
1103.027
1525537
1525.530
1525.530
1525.522
2072.7469
2072.75¢&

20724756

2072.782
16504045

STATION PRESSURE TEMPERATURE

a1
uz
a3
Y]
as
46
a7
ag
u9
50
51
52
53
Sq
55
S6
57
£a
59
Y]
61
62
63
1]
&5
[-1.]
67
LY.}
(2]
70
Tl
72
73
74
75
76
77
78
79
Y]

549,738
544,519
543,839
543,839
543.159
542,2%6
580,315
543,159
543,459
540,315
538,938
$38,457
536,188
536,188
537,432
536,188
535,173
527.581

526,593

401.235

366,692
364,598

65,5480
477
6,087
2,121

000
000
+000
«000
«000
«000
<000
«000
2000
000
«000
'50707
1,844

094,145
53%.766
535.786
53%.7686
535,786
535,784
11174970
535,784
535,786
1117970
1117.970
1117.970

«000
T95.087
1117970
129.820
795,087
TTL.047
TT1l.047
TT1.047
1960,000
1960.,000
1643,622
1348,744
1348,744
To8.564

«000

000

«000
760,000
‘TT&,555
799,152

«000

« 000

2000

+000

«000

« 000

271

1.000

RND

«204
o187
1186
1806
+186
186

T L092

«186
«000
« 092
«092
«092
000
125
092
297
125
«128

2128

« 098
2036

T G000

2« 000
« 000
«000
«000
«000
«000
«000
000
2000
000
000
+000
000
+000

" 4000

«000
20090
« 080

ENTHALPY

T 1650,056
1799,7s0
1799,739
1799,.739
1799,727
1799.712
3831,174
1799,727

«000
3831,174
3831,141
3831,13¢0
« 000
12708.“0'

3831,105
1027,540
'2708,386
2623,99%
2623,973
‘2621,250
e814,087

000
000

. «000

3197 .910
1981, 644
: «000

2000
000

W 000

000
+000
« 000
+000
«000

«000

.000
Q00

1,000

18
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Computer Case 68B

‘% CONDITION ¢  BYPASS AMBIENT PRESSURE 18,70 P8JIA,
MYDRAULIC POMER. «00 GEAR BOX L3S 30,00 FIRBY ATAGE POWER 48,12
MYDRAUYLIC PUNP 30,00 LUBRE PUMP. 4,00 SECOND ATADE 11,080
‘TOTAL GEAR BOX 39,00 TOTAL YURBINE 58,00
TURBINE INFORMATION . .
FLOR ‘3,038 PRESSURE 83,72 14,98 EFFICIENCY 187 L)
SPEGIFIG HEAT RATLD 1,357 TEMPERATURE  1940,0 159642 EFFICIENCY 2ND T
PRESSURE RATIO 559 ENTHALPY ] o0 EFFICIENCT TOTAL «310 .
. CONTRDL 'VALVES .
PRENEATER BYPASS  RECUPERATOR BYPASBS 02 PRES REG OXYGEN FLOW °
TEMPERATURE Y4bedb 65444 ‘T49.03 749,83
PRESSYRE IN 573.09 57324 898492 373,17
PRESSURE OUT 573,02 373419 573,77 94,81
EFFECTIVE AREA +39187 033508 2001159 200175
FLOW {o448 1255 1,232 1.232
HX NO, FLOW IN PRESSURE QUT  IN TEWP  OUT  IN ] QUT  EFF, SCALE
1 ¢oLD sjoE 1:.806 574,97 STd,84 55,00 21e,94 w(5,% 5796 182 12000
HOT 3IDE #3362 ST3,03 .8573,02 V4beltd 87444 :3235,7 11940 o944 Le000
HX NO, FLONW IN PRE3SSURE OUT  In TENP  QUT  IN N QUT  EFF, BCALE
-3 COLD SIDE - 1,806 57a.83% 574,48 216,94 460400 $79.,6  1825,7 ..4S8 12000
HOT SIDE 1,808 5Ta,00 573,09 T4Te79 Q79,55 2543,5 897,84 ,50% 1000
WX ND, FLOW IN PRESSURE DUT  IN TEMP  QUT  IN H out  EFF, SCALE
5 ¢0LD IDE 1,806 574,82 574,10 460,00 747,79  $529,7 2543.5 .,899 12000
HOT SIDE ST 000 200400 198,11 TB0400 72575 T a0 . a0 4170 1:009
HX NO, FLOW IN PRESBURE QUT IN TEMP  OUT N H QUT  EPF, BCALE
‘6 COLD SIDE 14806 573466 573,33 479455 865.46  159T7.4 .225%.0 ..744 14000
HOT S1DE 28,500 200,00 199,32 729,37 644,56 o0 o0 o340 . 1,000
HX NO, FLONH IN PRESBURE QUY IN TEMP  QUY  IN H QUT  EFF, ‘§CALE
8 COLD SIpE 2550 573,20 573,16 6984 1SBTET  2259,90  Subl.6  ,990 LeG00
HOT .$1DE 3,038 12,95 14,79 §596,25 1325,74 .AT7i6,1 3133,.,4 ,291 1¢000
HX NO, FLOW IN PRESSURE OUT IN TEMP  OUT  IN " VY EPF, BCALE
? COLD SIDE 1800 572,97 872,62 116480 750400 -2636,7 -255L.2 ,051 14000
HOT .310€ 1,232 900,00 898,92 300,00 749,83 35,4 160,8 948 14000
EXHAUST DuptT Bt 8. MACH
INLET 14,707 14,776 032
ZxIT 14,715 14,700 +038

‘04 AVG T3 22104828
8P 49078 AMW 3,39
o/ 82
T QUY 144749

At LIy A3 .83200

A2 +2338 Al L6940

NDOY O N 63000

‘HYDROGEN FLONW
“T50,00
12,57
9le1é
001034
$,808
TACTOR (HEAT “TRANA,
" o000 1130,80 STU/NIN

14000 6 PASS COONY
FACTOR iHEAT TRANS,

12000 1708,63 BTUSMIN

1,000 -4 PASS PARALL

FACTOR ‘HEAT TRANS,

1,000 1838,09 8TU/HIN

12000 4 PASY COUNT
FACTOR REAT TRANS,

140040 1187,61 BTU/MIN

14000 4 RASS COUNT

FACTOR HEAT THANS,
" 12000 1774522 OTU/MIH

14000 ‘2 -‘PASS COUNT

FACTCR '‘MEAT TRANS,

1,000 i 94.45 BTU/N]IN

14000 | RASS PARALL
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0000

2« 000
«H00
000
200,000
890,918
573,713
« 000
«000
573,713
914807
200,000
199,322
199.322
199,322

‘2064000
2004000

2004000
1984113
«000
2000
2000
«00¢0
«000
000

575000

874,970
574,855
5T78.842

- 574,842

574,828
5744479

‘574,450

574450

‘8Ta.421

ST4.095

T 5744050

574,050

ST44005

573,693

STATION PRESSURE TEMPERATURE

9000
2000
000
4900
300,000
Ta9,828
‘T49,828
‘Tag,428
«000
749,028
749,028
729,569
684,562
64,562
604,562
780,000
780,000
780,000
T25,75%
0009
#0000
000
+000
o000
o000
B5000

o BS,000
216,949

216,940
‘2164900
‘2162940
459,999

459,999

459,999
459,99%
747,788
T4T,T88
‘T47,7858
T47.785

C4T9,554:

«000
.q000
«000
#9000
1h 648
3670
« 000
«000
000
+000
«378
2000
s+ 000
000

«000

« 000
2000
+000
o000
o900
000
+000
+ 000
o000
2000
3,924

+ 489
489
1089
Y1)
228
o228
o228
+228

2145

0145

..145'

2149
-.2;9

Xg988

Computer Case 68B (Continued)

RHO ENTHALPY

«000
2000
080
1900
35434
1604834
»000
«000

$000

000
163791
9009
«004Q
+000
-+000
+000

1000

000
«000
-w000
«00Q
o009
+0090
+0090
2000
wh5,499

579,592
" 85T9,552
879,592

579,552

1525+674
15254674
15254674
15254674
2543,488
2543,48%
‘254304895
‘254%.484
15974354

oid5,500

ATATION ‘PRESIVRE TEMPERATURE

a1
42
43
44
A3
e
ar
as
49
50

91
52

53
54
55
56
a7
50
89
40
L]
62
63
-

68

"

L3

L1
49
T0
T
T2
‘13
T4
75
. Te
17
78
9
80

573,663

573,338
5734299

573,299
573,259
373,201

573,18%

813,259

573,185
573,18
573.129
873,093

573,019
ST3,021
§73.031
573,021

512.974 .

5724618
5724573
91,1560
83,746
83,725
17,722
10,984
14,954
t4, 787

14715

«000
000
« 000
«000
4000

«000:

«000
2000

o000
«000

14,700

000

144776

A79+3%4
505,461
645,461
85,461
L LLTTT 3
4654ib}
1587,.171
665,461
605,481
906,460
9484460
946,460
000
TTdel02
906,480
87,440
‘TTa.402
7494999
76494999
749,999
1950,000
{960,000

1670,748
15964247
T 1996,247

13254737

1325737 .

000
2000
780,000
125,755
T25,755
2000

000

«000
o000
«000
« 000
o032
#0358

RHO  ENTHALPY

219
oléS
9165
o165
e16%
.a070
w163
g 000
altd
.ellb
116
.4000
wilb
14779
v138
«1da
RTT
4023
008
.aQ00
2900

«000

4000
2000

o000
4000
«000

1000‘

4000
4000
o000
. ¢000
2000
.« 000
2000
3000
.4000

000

1997,3%3
254,912
2234,97¢
2254497y
284,97y
2254,970
5481,974
2254,9%0
4000
3235,4659
3235,0654
3235,6%%
«000
2636,T38
3215,452
115,029
26346,737

25514213
25514282
@540,988

64307 ,282
2000
000

IT18,122
333,368
" 4000
o000
2000

.000'

o000
o000
« 000
2000
2000
000
L4000
.aD00
14000

.21
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* CONDITION *

HyDRAULIC POWER
HyDRAULIC Pymp
ToTAL GEAR BOX

FLONW

ND BYP

350
50
090

1

SpECIFIC HEAT RATIO

PREISURE AATIO

TeMPERATURE
PRESSURE Iw
PRESAURE QUT
EFFECTIVE AREA
FLON

Hx NO-
1 COLD SIDE
HOT SIDE

HY ND,
3 cOLb SIDE
HOT 8IOF

MY NO,
5 COLO SIDE
HOT BIDE

HI NO-
6 COLD SIDE
HOT SIODE

Hx NO.
8 cOLY 9IDE
HAT 8TO0E

My NB.
9 cOLD SIDE
HOT 31IDF

ExHalst ouct

INLEY
ExIT

PRENHE
1

FLOW
8,328
3,835

FLOW
8,328
8,328

FLOW
8,128
57.000

FLOW
8,328
28,500

FLOW
8,328
13,852

FLOW
8.320
5.525

PT
15.490
18,834

Computer Case 69

AMBIENT PRESSURE 14,70 P3IA
4«00 GEAR BOX LOSS 24,00
« 00 LUBE PUNP 4,00 SECOMD 8T
.00 TOTAL TUR
TLURBINE INFORMAYINN
3,852 PRESIURE 383,89 17.86
1357 TEMPERATURE  1960.0 13773
21449 ENTHALPY o0 «0
CONTROL VALVES
ATER BYPASS  RECUPERATOR BYPASS 02 PRES RES
135,28 533,62 750474
532,14 539,96 570442
+25556 400000 200538
4,892 L000 5,525
IN PRESSURE OUT IN TEMP  OUT IN H
574.48 570,97 55,00 353.14 «85,5
533,57 532.14 1135.28 339.69  3891,2
IN PRESSURE OUT N TEMP  OUT  IN H
570403 562420 153,14 460.00 lll’o?
55%,59 547,88 $08,59  493,95. 2055.3
IN PRESSURE OUT 1IN TEWP  OUT - 1IN N
560,95 555.21 460,00 H08.59 |525,5
200,00 197.94 780,00 64S.20 .0
IN PRESSURE QUT IN TEMP OUT  IN H
5“7019 Sd{,46 493,95 533462 . 1#“9-3
200,00 198,70 542,62 551.88 o0 .
IN PRESSURE OUT  IN TEMP  OUT  IN H
53897 536,81 533,62 1135.28  1791.9
17.45 15,69 1377427 794430 3269.0
IN PRESSURE OUT IN  TEMP OUT IN M
531400 522032 807.06 782,79 275043
900.00 882,97 300,00 Th0.T6 35,4
Ps MACH
15,567 <107
14700 «115

FIRST STAGE POWER

AGE
BINE

" out
1119.7
1066.4

aut
1525.5
1649,.3

“ouT
2055.3
'o

ouT
1792,0
o0

otT

- 3891.3

2006.9
ouT

2665,.0

163,58

2
1
a

EFFICIENCY 18T
 EFFICIENCY 2ND
EFFICIENCT TOTAL

oxY

EFF .
1876
«T36

EFF,
418
49

EFF.
LY
21

EFF,
267
810

EFF,
713
691

EFF,
«048
909

32445
95,59
2R,00

oHy3
482
«537

GEN FLOW
To0.Té
ST0.42
420412
«00887
5,525

SCaLE
1.000
1.000

SCALE
1000
1+000

SCALE
11000
1,000

SCALE
1000
{.000

SCALE
1.000
{000

§CALE
1000
1000

20 JUL 73 19315119
SPC 2078 AMW 3,35
0/F b3
PT OUT 1ye834

M L1517 A3 . 6300

A2 02335 Ad L6930

NOOT =0s N 63000,

HYDROGEN FLOW

FACTOR
1,000
1.000

FACTOR
1.000
1.000

FACTOR
1.000
1,009

FACTOR
1.600

1.000

FACTOR
1.000
1000

FACTOR
14000
1.000

T82+79
52120
421+38
06b02

05323

HEAT TRANS,
9703,50 BTU/MIN
& PaSS COUNT

MEAT TRANS,
3379.51 BTU/MIN
& PASS PARALL

HEAT TRANS,
dgle,ed BTU/NMIN
4 PASS COUNT

HEAT TRANS.
1166,00 BTU/MIN
4 Pags cOUNT

HEAT TRANS,
§17482,78 BYU/MIN
2 PA3S COUNT

HEAT TRANS.
- ®70847) BYU/MIN
I PABS PARALL



lg1-9

STATION PRESSURE TEMPERATURE

~n
[ -

L T e .
DE~NOCVEPNREO-DO~] W E -

2000
000
«000
«000
200.000
882,989
570.417
<000
«000

CST0.417

420.116
200,000
198,698
198,698
198,698
200,000
200,000

200000

197,945
«000
000
«000
.000
000
+»000

| 575,000
! 51“-“39

570,975
S70.501
570,501
570,027
S62.201
561,577
S61.577
S60,952
555,205
554,397
554,397
5531.587
S4T.883

000

000

000

«000
300.000
T60.7564
760.756
760,758

«000
T40.798
T60.756
b2, 621
551,877
551,877
551.877
TA0.000
780,000
T80.,000
6A%5,244

«000

«000

«000

«000

«000

«000
55,000
55,000
353,142
353,142
353,142
353,142
460,000
460,000
460,000
450,000
608,58¢
608,589
608,589
608,589
493,947

RHO

000
000
«000
«000
th.548
3.530
+ 000
2000
W000
1.681
000
000
2000
000
«000
«000
+« 000
» 000
«000
+000
000
000
000
000
3,984
5.984
0295
«295
295
«290
«224
o223
« 223
223
« 173
2172
ai?2
172

203

Computer Case 69 {Continued)

ENTHALPY

+ 000
«000
000
« 000
35.434
163,485
«000
«000
000
«000

165,088 .

«000

000
«000

«000
«000
« 000

0000 .
+000

000

000

«000Q
«000

«000

«000

=45.499

'a5v5°7
1119.707
1119.705
1119.705

1119.7604 .

1525.521
1525.513
1525.513
1525.508
2055.338
2055.323
2055.323

2055.309:

fe49.308

BTATION PRESSURE TEMPERATURE

ay
42
a3
44
as
as
ar
as
a9
S0
51
52
53
54

55"

56
57
.58
59
60
61
b2
63
64
65
66

67 -

68

69 .
To -

71
72
73
74
78
76
77
78
79
80

S547.194
541,461

540,711

T.540.714

539,96}

. 538.965 :

536,810

. 539,961
539,961

536,810
535.254

C834.TI6

532,144
5324144
533.567
532.144

C S31.002
‘522,318 -
5214196
4214180

383,994

'5353.593
- 48,597
17.565

17,453

- 15.690
34,834

+000

« 000,
«0N0

£ 000

T .000
1000',
# 000

" 4000
«000
«000
000

15,567

14,700

493,947
533.62)
533,621
533,621
533,421
533,621
1135.282
S33.621
533,621
1135.282
1135,282
1135,262
+000
8074077

- 1135.282

339.6%0

- 8074077

T82.786
"T82,786
TB2. T84
1960.000

19604000
. 1643.519

1377.2712

. 1377272

794,304
794,304
2000
0900

780,000
774,062

799,062
' 000
000
«000

« 000

. »000

. «f0N
ed07
o115

RHD

ENTHALPY

1649.297
1791.,954
1791.5942
1798,.,942
1791,930
1791.913
3891,278
1791.,930
«000
3891,276
38y1,239
389i,226
000
2750,135
3891.19¢%
10654611
2750,110
 2665.007
.26g0,982
2062.T62
6834,503

#000°

«000
00t
3269,050
2008,940
000
Ta000
000

000

000
+000
«000
«000

+ 000

4000
.000

«000.

'ooo
1,000

17



¢gl-4d

* CONDITION * FULL BYPASS  AMBIENT PRESSURE

HYORAULIC POWER «00 GEAR HOX LOSB
HYDRAULIL PUMP 30,00 LUBE PUMP
ToTAL GEAR 80X 30,00

FLONW 1.868 PRESSURE
SpECIFIC HEAT RATI1D 1360 TEMPERATURE
PRESSURE RATID 2738 ENTHALPY

PREHEATER BYPAS3S RECUPE
TEMPERATURE 936,19
PRESBURE IN 573,50
PRESSURE QUT 573.47
EFFECTIVE AREA A7T00
FLOw 1.180
Hx NO, FLOW IN PRESSURE QUT
1 cOLD SIDE 1,180 574,78 574,54
HOT SIDE «000 573,53 573,53
Hx NO, FLOW IN PRESSURE QUT
3 coLp sSidE 1.180 ST4.51 574.25
HOT SIDE 1,180 573,97 S73.82
HX ND, FLOW IN PRESSURE OUT
S COLD SIDE 1,180 57d.21 5S74.01
HOT SIDE 57,000 200.00 198,18
Hx NO, FLOW IN PRESSURE QUT
& CcOLD SIDE 1.180 573.80 573,60
HOT SIDE 28.500 200,00 199.55
My NO, FLOW IN PRESSURE OUT
& COLD SIDE «000 573,55 573.55
HOT SIDE {.868 1.86 1.18
HY NO. FLOW® IN PRESSURE QUT
9 COLD SIDE 1.180 573,50 573,30
HOT SIDE o488 900,00 899,43
ExHAUST DUCY PY PS MACH
INLET 1.176 1118 271
ExIY o526 279 1,000

Computer Case 70FB

«00 PSLA.
24,00 FIRST STAGE PUWER
4,00 SECOND STAGE

ToYal TURBINE
TURBINE INFORMATION

53404 1.94 EFFICIENCY 18
1960.0 1400.3 EFFICIENCY &N
o0 o0 EFFICIENCT TO

CONTROL VALVES

RATOR BYPASS 02 PRES REG
238,17 922,04
- 573453 B99,u3

S73.49 559.43

w4TT00 «00071
1.180 .17, ]

IN TEHWP ouT IN L] QuT
919.00 52246 1740.14 1752.5
938,19 919.00 3208,9 1740.1

IN TEMP out IN H ouTt
Sgc.db 645 .85 175245 2186,3
TT3.68 649.91 2634, 2200.5

IN TEWP ouT Ik H ouT
byS.8% TT3.068 2156.? 2634,.2
780,00 764.64 ol o0

IN TEMP ouT IN H Quy
649,91 938,17 2200.% 3206.9
965.37 892.57 0 o0

IN TEMP our IN H puT
$38.17 1400.21 2206.9 482247

1400.27 1396449 3433.9 2422.4

IN YEWP ouT IN H QUT
938,19 922.05 320649 3150Q,6
519,00 922.04 105.8 202,2

T
[V

TAL

oxy

EFF.
2008
xEex

EFFo
49}
493

EFF.
v953
elid

EFF.
«914
«231

EFF .
¥E8N

.008

EFF,
039
961

Jo.22
27.78
58,00

<419
w423
490

GEN FLOW
922.04
559.43
57.590
00113
2008

SCALE
1000
1000

SCALE
14000
1.000

SCALE
1:000
1000

SCALE
1«000
1000

SCALE

legoo ’

1000

SCALE
1000
1.000

12 JuL 73 15154127
SpC 34736 AMY 3.19
O/F 2583
PT QUT *526

AL 41517 A3 6300

A2 2335 A4 L6930

NDOT Oe N 63009.

HYDROGEN FILOW

Q22405
573+28
‘5934
«00748
1.180
FACTOQR HEAT THANS.
Le000 L4600 BIU/MIN
ie000 & PASS COUNT
FACTOR HEAT TRANS,
1,000 511,97 BIU/ZMIN
1.00¢ & PASS PARALL™
FACTOR HEAT TRANS,
1.000 528.77 BTU/HIN
1.000 4 PASS CUUNT
FACTUR HEAT TRAN.
£.000 1187.68 BTU/ZHIN
1,000 4 PASS CUUNY
FACTUR HEAT TRANS.
14000 00 BTU/MIN
1.000 2 PASS CUUNT
FALTOR HEAT TRANS,
1000 =66.27 BTU/MIN
{.000 I PASS PARALL



£g1-9

STATION PRESSURE TEMPERATURE

L AR DR

10

000
«000
« 000
900,000
849,434

559,431
+000
«000

559,431

57.901

200,000

199,545

199,545

199,545
200,000
200,000
200,000
198,184
«000
+000
«000
000
000
«000
575.000
574,779
STu,.542
574,529
574,529
574,515
574,247
S74,.230
574,230
S74.214
S74,011
573.991
573,991
573.971
573,820 __

000
000
«000
«000
519,000
922,044

22,044
922,084

«000
9224004
922,004
965,367
B92.971
892,571
892,571
780,000
780.000
780,000
Tb4,644

«000

«000

«000

+000

«000

000
519.000
519.00¢
522,457
522,457
522,457
5224457
ba5,848
&45,848
645,848
645,848
TT3.680
713,680
773,069
773.680
689,909

RHO

w000
2000
QU0
000
5.392
2.982

000
000
000
+000
«194
2000
000
«000
«000
000
«000
«000
« 000
000
«000
000
«000
o000
«000
203
203
202
«202
202
202
170
170
170
«170
o139
«139
139
139
168

Computer Case 70FB {(Continued)

ENTHALPY

«000
2000
2000
LI
105,849
202.228

«000
«000

« 000
«000
203.974
2000

- 000
«000Q
«000

+ 000

« 000

- 000
«000
000
+000
«000
«000
«000
+000
1740.095
1740.091
17524515
1752.914
1752.514
1752.514
2l86.256
21B56,255
2lB6.255
#1B6.255
fb3d.232
P634.232
634,232
2634.231
2200.482

STATION

a1
42
43
44
45
4s

ar
a8
49
5S¢
51
52
53
S4
55
Sé
57
58
59
60
b1

BT

63
LT
65
1.3
&7
&8
69
70
71
72
73
T4
75
76
17
T8
7%
89

PRESSURE TEMPERATURE

573.604
S5T3.600
573,576
ST3.57¢
573,552

573,552

873,552
573,528
574,495
573.552
573,528
573,504
573,471
573.528
573,528
573,58
575,504
573,299
573,275
59,336
53.05b6
53.04¢
10.097
1.937
1,863
1.176
«520
«000
«000

+ 000

« 000
000
«000
«000¢
«000
«000
000
+000
ie118
279

649,909
938,175
238,175
938,475
958,175
935.1?5

1400.208
938,175
938,175
938,193
938,193
936,193

«000
9384193
938.193
519.000
938,193
922,045
9224045
922,045

1960,000

1960,000

1668,407

1400,267

- 1400.287

1396,085
1547.106
' 000
000
780,000
LY YY)
Ted,64U
000
000
«000
«000
2000
000
271
1.000

RHOD

168
117
od17
317
117
117

«079
o117
« 000
117
117
117
«000
o117
o147
«203
117
119
119
«01e
«005%
«000
000
000
2000
2000
«000
«000
+000
«000
«000
000
«000
«000
«000
2000
+ 000
«000
«000
«000

ENTHALPY

2200,481
3206,859
3206,859
3206.859
3206,858
3206,858

4822,711
3206,858

« 000
3206,921
3206,921
3206,920
T ,000
3206,921
3206,924
1740,071
1296,920

3150,775

3150,773
3138,95¢6
6B806,532
«000

-9 000

« 000
3433 ,868
3422,43°2
«000
«000
«000
«000

« 000
000

« 000
000

+ 000
000
«000
000
«000
1.000

12



78 1-g

* CONDITION *

Computer Case 71FB

FULL BYP AMBIENY PRESSURE «00 PB1A,
HyDRAULIC POWER 350,00 GEAR BNX LOSA 24,00 FIRST STAGE POWER 228,33
HYDRAULIC PuMP 50,00 LUBE PUMP 4,00 AECOND BTAGE 203,67
ToTAL GEAR fOX 409,00 TOTAL TURBIKE 428,00
TURBINE INFORMATION
FLOW 13,761 PRESSURE 372.92 12,15 EFFICIENCY 18T «A451
SPECIFIC HEAT RATIO 1.355% TEMPERATURE 1960.0 1388.6 EFFICIENCY @ND 450
PRESSURE RATIO 30,70 ENTHALPY o0 o0 EFFICIENCT TOTAL 526
CONTROL VALVES
PREHEATER BYPASS RECUPERATOR BYPASY 02 PRES REG OXYGEN FLOMW
TEMPERATURE 655.07 855.07 6d4,5% 644453
PRESSURE IN 518.61 919.44 BT%.52 555.83
PRESSURE QUT 51746 51829 555.8% 407,57
EFFECTIVE AREA ATTO0 ATT00 200517 « 00885
FLOW Te902 7902 B.8060 K. 8860
Hx NO. FLOW IN PRESSURE ouT IN TEMP ouT IN H out EFF . BCALE
1 COLn 3IDE T+902 565,09 556,19 519,00 519,17 1739,9 1740.4 L001 1.000
HOT SIDE «000 Sl9.,d48 519,44 655,07 5:19.00 2217.5 1739,2 #xx¥» 1.000
Hx NO, FLOW IN PRESBURE OUT IN TENP oyt IN H ouT EFF, BCALE
3 CcOLD 8IDE TeF02 554.91 544,87 519,17 592.79 1740 .4 1999,8 .J441 1000
HOT SIDE T7.902 535,29 529,13 666421 412.12 2326.9 20672 044 1:000
Hx NOD, FLOW IN PRESSURE DUY IN TENP ouT IN H out EFF. SCALE
S CcOLD SINE T.902 S43.,42 536,97 592.79 6Bb.21 1999.7- 2327.0 .499 1.000
HOT SIDE ST«000 200.00 198,07 T80.00 102.94 o0 «0 L0122 1.000
Hy NO,. FLOW IN PRESSYRE QUT IN TEMP ouT IN M ourY EFF, SCALE
& COLD SIDE T«902 528,38 521,91 b12,.12 655,07 2067.2 2217.6 302 1.000
HOT SIDE 28,500 200.00 199.36 TS4.5¢ 67089 «0 e0 o587 1.000
HY NO. FLOW IN PRESSURE OUT IN TEMP ouT IN H out EFF, SCALE
8 COLD BIBE 2000 520.26 520,26 655,07 1348.54 2217,.5 4639,3 *x3x 1000
HOT SIDE 13,761 11.59 8,11 1348,63 1347.79 3410,3 3099,8 001 1000
Hx NO, FLOW IN PRESBURE QUT IN TEMP ourT IN H puT EFF. SCALE
9 COLD SIDE 7.902 Si8,.,61 512.3% 655,07 608.73 P2it«5 219%,2 047 1.000
HOT SICE S.860 90p.00 879,52 519.00 644.53 105,8 135,9 ,92% 1000
ExHAUST DUET PT PS MACH
INLEY Ba.l12 Ta712 271
ExIT 1.925 1,000

3,627

14 JuL 73 10tdu124
apc 2+064 AW 3.51
o/F 742
PT OUT 3eb27

M 21537 A3 L6300

A2 «2335 A4 L6930

NDOT 0 N 63000.

HYDROGEM FLOW

FACTOR
1,000
1,000

FACTQR
1,000
1,000

FACTOR
1,000
1.000

FACTOR
1.000
1.000

FACTOR
1.000
1,000

FACTOR
1.000
1.000

60873
51147
400434
+ 05559
T.%02

HEAT TRANS.
3,66 BTU/MIN
& PASS COUNT

HEAT TRANS,
2049,65 BTU/MIN
6 PASS PARALL

HEAT TRANS,
2658%5,50 BTU/MIN
Q PASS COUNT

HEAT TRANS,
1187,94 BYU/MIN
4 PASS CUUNT

HEAT TRANS,
«00 BTU/MIN
‘2 PASS COUNT

HEAT TRANS,
“3176,56 BTU/MIN
I PASS PARALL



sg1-8

8TATYION PRESSURE

DO~ E Wi

000

000

«000

«000
900,000
879,519
555,833

«000

« 000
555,833
407.568
200,000
199,342
199,382
199,362
200,000
200.000
200,000
198,049

000

«000

2000

«000

000

«000
575.000
565,093
§56,188
555,549
555,549
554,908
544,872
544,146
544,146
543,439
S36.9%66
536,126
f34.126
535,285
529,131

TEMPERATURE

« 000
+000
«000
«000
519,000
684,528
64,528
684,528
«000
644,528
644,528
7544504
670,890
670,890
670,890
780,000
780,000
780,000
T02.936
« 000
« 000
«000
<000
000
000
519,000
519,000
519,1é8
519,168
519,168

- 519,168

592.78%
592.785%
592,785
592.745
686,210
6Bs.210
686,210

b12,.122

Computer Case 71FB (Continued)

RHO

ENTHALPY

2000
«000
«000
+000
105,849
135.%26
«000

« 000

« 000
1000
138,464
#0000
w000
«000
«000
«000

« 000
«000
+000
000
«000
000
«000Q
«000
«000
1740095
1739.937
1700.401
1740.391
1740.391
1749.381

1999.776 |

1999.763
1996,7563
1999,750
2326960
23264943
23264943
2326.927
2067.23%

STATION PRESSURE TEMPERATURE

44
uz
a3
a4
as
46
a7
48
49
50
51
52
53
54
55
Sé
57
58
59
&0
61
62
63
&4
65
b6
&7
LY.
69
T
T
T2
73
T4
75
T6
17
T8
79
ag

528,364
521.915
521,090
521.090
520,263
520,263
520,263
519,436
518,292
520,263
519.436
518,407
51T.461
519,436
519.436
519,436
518.607

512,303

511,473
400,341
373,020
372,924
46,931
124148
11.587
8.112
Y.627
«000
2000
L2000
000
.000
L000
000
000
2000
2000
000
T.Ti2
1,929

6124122
655,069
655,069
655,069
6595.069
655,069
1348,542
655,049
655,069
655,069
655,069
455,069
«000
655,069
655,069
519,000
655,069
648,726
648,726
648,726
1960,000
1960,000
1639,55%4
1348.,632
1348.632
L347.791
«000
2000
000
780,000
774,833
801,385
+000
«000
«000
2000
«000
«008
271
1.000

RHO

ENTHALPY

2067,285
2217,550
2217.550
2217.534
2247,534
4639,350
2217.518
'uou
2217,535
2217.519
‘2257.503
»000
2217,519
2217.519
1739,212
2217.503
21y%,159
2195.143
2193162
6814,239
+000
+000
o000
3110,303
3099,8346
«000
«000
«000
000
2000
000
000
000
2000
000
2000
'ouu

«000
1,000

19



9g1-19

* CONDITION »

MYDRAULIC POWER
HYDRAYLIC PUMP
ToTAL GEAR BOX

FLOw
SPECIFIC HEAT R
PRESSURE RaTlo

TEMPERATURE
PRESSURE IN
PRESSURE oUT
EFFECTIVE AREA
FLOw

HY NGO,
1 COLD SIDE
HOT SIDE
Mx NO,
3 COLD SIDE
HOT SIDE
" Hx NO,
5 COLD SIDE
) HOT SIDE
MY NO.
& (COLD SIDE
HOT SIBE
Hx NO.
8 COLD SIDE
HOT SIDE
Hx NG,
9 COLD SIDE
HOT 3IDE

ExHAUST DUCT
INLET
ExIT -

FULL BYP

30,00 LUBE PUNP
30,90 ‘
2.992 PRESSURE
ATiO 1.358 TEMPERATURE
S5e56 ENTHALPY

PREHEATER B8YPASS

FLOW
1.823
«000

FLOW
1.823
1,823

FLOW
1.823
57,000

FLOW
1.823
28.500

FLOW
000
2,992

FLOW
1,823
i.16%

PY
14,803
14,717

Computer Case 72FB

AMBIENT PRESSURE 18470 PSIA.

« 00 GEAR BOX LOSS

833,12

571461

571.54

«ATT00
1.823
IN PRESSURE OUT
57447 573,93
571466 571,66
IN PRESSURE ouT
573.87 575.25
5T2.65 572.2%9
IN PRESSURE QUT
ST3.17 572.74
200.00 198,17
IN PRESSURE OUT
572.25 571.82
200,00 199.50

IN PRESSURE OuUT
571.72 571.72

14.99 14,80
IN PRESSURE 0OUTY
571.61 571.22
900.00 898,79
PS5 MACH
14.791 «03%
14,700 «04y

24,00
4,00

TURBINE [NFORMATION
15,01
1598,8

83,46
1960.0
o0

FIRST STAGE PDMWER

SECOND STAGE,
TOTAL TURBINE

EFFICIENCY 15T
EFFICIENCY 2ND
EFFICIENCT TOTAL

CONTROL ValLVES

RECUPEKATOR BYPASS

833,12
371.66
571.59
!“7700

1,823

i TEMP ouT

519.00 S20.08
833,12 519,00
IN TEMP ouT
520,68 640.01
766,65 ﬁaﬁ-qq
IN TEMP ouT
040,01 Tab,65
780.00 755-@3

In TEMP auTt

546,89 833.12
877.45 800,53
IN TEMP ouT
833,12 1598468
1598,76 1594.73

IN TEMP ouy
833.12 819.89
S19.00 815.87

02 PRES REG

814,87
898,79
575.78
«00114

1169

IN H
174041
28d] .6

IN H
174641
2609.6

IN H
2165,8
0

In H
2189,9
«0

IN . H
ced4l1.,6
3788,3

IN H
2841 .0
105.48

ouT
1746,1
174040

QuT
216S.8
2189,.9

out
2699.6
N

ouT
2841 .6
lo

ouT
5522, 1
3777.3

ouT
2795,6
177.6

axy

EFF.
005
LR

EFF,
«A85S
+ 487

EFF,
+905
+1068

EFF,
808
« 334

EFF.,
XE¥X

«005
EFF.

JO42
958

46,07
11.92
58,00

436
=111
«507

GEN FLOW
819.87
573,78
91450
100174
14169

SCALE
1.000
1+000

SCALE
1.000
1000

SCALE
1000
1000

SCALE
1.000
1000

SCaLE
1+000
1000

SCALE
L«000
1.000

12 JuL 73 14155107
&pL S+984  aMw 3.3
0/F T
PT DUY 14747

Al 1517 [:%] + 6300

A2 «2335 A4 L6930

NDOT “0e N 43000,

HYDROGEN FLOW

Bl9«89
CYATRY)

9199
01094

FACTOR
1,000
1.000

FACTUKR
1,000
1.000

FACTUR
1.000
L.000

FACTOR
1,000
1.000

FACTGR
1,000
1.900

FACTOR
1«000
1.000

1,823

HEAT TRANS,
11.00 BIU/MIN
b PASS CUUNT

HEAT TRANS.
765,00 BTU/MIN
6 PASS PARALL

HEAT THAND
808,95 BIU/MIN
4 PASE CYONT

HEAT TRAND.
1187.,9% BIU/MIN
4 PASS CUONT ~

HEAT TRANS,
200 BTU/MIN
& PASS CUUNT ~

HEAT TRANS,
~83.80 BIU/MIN
1 PASS PANALL



ig1-4

STATION PRESSURE

<000
+000
«000
«000
200,000
498,789

573,779

«000

$ 000
573.779
91,581
200,000
199,495

199,495

199,495
200.000
200,000
200,000
198,109
«000
2000
000
£ 000
000

1000'

575.000
574,473

573.931

573,898
573,698
573,865
573.250
573,211
573,211
5734171
572,745
572,697
5724697
572,649
572,287

TEMPERATURE

«000
«000
«000
« 000
519,000
419,869

819,869
819,869
. 000
819,869
819.869
877.ﬂ5n
80p.528
800.528
500,528
780,000
780,000
780,000
756.427

« 000

«000

+000

« 000

« 000

«000
519.000
919,000
520.681
520.0681
5204681
S20.681
640.013
680,013
840,013
60,013
766,651
766,651
Tbh.65]
766,065}
66,893

RHO

000
«000
«000
«000
S5.392
3,265
«000
«000
000
«000
336
«000
«000
0060
«000
<000
«000
#0090
«000
000
000
+000
000
000
«000
«203
»203
202
«202
202
202
171
171
«171
171
2140
140
«140
o1U0
109

Computer Case 72FB (Continued)

ENTHALPY

«000

« 000
2000

« 000
105.849
1772551
«000
«000

« 000
«000
179734
« 000
2000
«00Q
«000
+000
000
«000
«000
«000

« 000
1000

« 000
+000Q
1740.095
1740.086
1746121
17464120
1746.12¢
1746.119
2165.789
2ib5.788
2165.788
2165.787
2609571
.2609.569
2609,569
260%,548
2189,0880

STATION PRESSURE TEMPERATURE

41
42
43
94
as
a6
a7
48
a9
50
51
52
53
54
55
Sb
57
58
59
60
61
62
63
b4

65

b6
&7
b8
&9
70
71
72
13
T4
75
Té
77
78
79
8g

5724247
571.820
STL.767
ST1.767
571,715
571,715
571,715
5T1.603
571,593
571.715
571,663
571.611
571.541
STi.663
571.663
571.663
571.6i1
571.21%
571.164
91.985
83,479
17.688
15,013
14,9686
14,803
14,717
« 000
000
000
«000
«000
000
«000

« 000
+000¢
«000
000
14,791
14,700

646,893
833,123
833,123
833,123
833,123
833,123

1598,684
833,123
833,123
853,119
833,119

- 833.119

000
B33.119
833,119
5;9.000
833,119
819.892
819.892
819.892

1960,000
1960,000
1673.,043
1598.782
1598,782
1594,.730
159“07;0
’ 2000

»000
780,000
756,427
756,427

2000

w000

« 000

«Q00

+ 000

000

« 035

« 041

RMQ

189
128
128
128
128
126
009
«128
«000
+ 128
128
128
«000
128
128
1202
w128
«130
«130
«021

008 .

2000
000
+000
«000
+000
000
000
«000
«000
«000
2000
#000
«00¢
+000
2000
«000
+000
«Q000
«0090

ENTHALPY

2189,879
2841,578
2841,.577
2841,577
2841,576
26841,576
ss22,108
2841,575
«000
2841,562
2841,560
2841,55%
000
2841,560
2841,560
1740,0u2
2841,559
2795,564
2795,.563
2784,793
687,484
+ 000
000
«000
3788,324
3T77.268
) 000
000
«000
«000
2000
000
000
<000
000
000
000
000
2000
1,000

13
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* CONDITION *

L
HYDRAULIC PQWER

HyDRAULIC PUMP
TnTAL GEAR BDX

Fi OW

ApECIFIC HEAT RATIO
PRESSURE RATIO

TEMPERATURE
PRESSURE IM
PRESSURE OUT

EFFECTIVE AREA

FLOW
My NO,
{f COLD S1DE
HOT SIDE
Wy NO,
3 COLD SIDE
HOT SIDE
My NGO,
S CoLnk SIRE
HOT SIDE
Hx ND.
6 (COLD SIDE
HOT SIDE
HY NO.
& (COLD SIDE
HOT SIDE
Wy NO,
9 COLD SIDE
HOT SIDE
ExHAUSY DUCT
INLET

ExIT

FULL BYP

350,00
50,00
890,00

14.32¢
1355
20.84

RREHEATER AYPASS

AMBIENT PRESSURE

GEAR BNX LOSYH
LUBE PUMP

PRESSURE
TEMPERATURE
ENTHALPY

RECUPERATOR BYPASS
651,91 651.87
51410 515.01
512.86 513,77
47700 «47700
8.214 a,214
FLow IN PRESSURE OUT IN TEMP ouT
8,214 564,29 554,70 519,00 519416
000 S15,00 S15.00 651,91 519.00
FLOW IN PRESSURE OUY IN TEMP out
B.214 553,31 542,49 519.16 591.11
B,218 532.13 525,49 683,01  610.59
FLOW IN PRE3SURE QUT IN TENP ouy
8,214 500.92 533,95 591,11 683,01
ST,000 200.00 198,07 780,00 7014148
FLOW IN PRESSURE 0QUT iN TEMP out
8,214 524,66 517,70 610,59 651,87
28,500 200.00 199,34 TS2.44 6468474
FLOW IN PRESSURE QUT IN TEWP auT
«000 S5i5.9% 515.9% 651,87 1371.83
14.320 18.21 16.03 1371.92 1371.08
FlLow IN PRESSURE 0UT IN TEMP out
8,214 514410 507.21 651,91 845,72
b,106 900400 B7T.86 519,00 641,22
T Ps MACH
16,029 15.81% 139
14,930 14,700 «150

Computer Case 73FB

14,70 palA,

24,00
a,00

FIRST STAGE POWER

SECOND 8T
TOTAL TUR

TURBINE INFORMATION
bl EFFICIENCY 187

387.06 18,
1960,9 1371.9
o0

AGE
BINE

2
1
a

EFFICIENCY 2NO

o0 EFFICIENCT TOTAL

CONTROL VALVES

02 PRES REG
6d1,22
877406
570.32
«+ 00543

6.108

IH H
2208.4

IN H
1740,3
2315.7

IN W
1993.8
.0

IN L]
‘2061,.8

o0

IN H
2206.2
31570

IN H
22046,3
105.8

our
174043
173%.1

ouT
1993,.9
2061,8

our
2315,7

o0

ouT
2206.,3

]

ouT
4721.3
3146.5

ouT
2184,5
135.1

axy

EFF.
001
LA

EFF.
+ 036
N TT.

EFF.
487
#4418

EFF.
291
«990

EFF,
FEEN
«001

EFF,
047
«920

33,60
94,40
28,00

0451
#1195
«547

GEN FLOW
b41.22
570.32
423,84
«00907
o106

SCALE
1.000
1.000

SCALE
12000
14000

SCALE
1.000
1000

SCaALE
1000
- Y000

SCALE
1.000
1.000

SCALE
10080
1000

14 Ju, 73 101da104
sPC 2e148  AMW 3,51
a/F 2743
PT OVT 14930

‘1 1511 A3 L5300

A2 T233s A4 L6930

o N 63000.

NooY

HYDROGEN FLOW

64572
506031
qlee2d
06283
8,214
FACTCOR MEAT TRANS,
1.000 3.428 BTU/MIN
1.000 6 PASS CUUNT
FACTOR MEAT TRANS,
1.000 2082,65 BTU/MIN
1.000 6 PASS PARALL
FACTOR MEAT TRANS,
1.000 2643,70 BYU/MIN
1.000 4 Pass cOUNT
FACTOR HEAT TRANS,
1.000 1186,81 BTU/MIN
1.000 4 Pas5 COUNT
FACTOR HEAT TRANS,
1.000 200 BTU/MIN
1,000 2 PASE COUNT
FACTOR HEAT TRANY,
1.000 =176,25 ATU/MIN
1.000 1 PASS PARALL
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STATION PRESSURE TEMPERATURE

BB AR -

10

000
000
000
»000
900,000
877.8%9
570,320
»000
000
S70.32¢
423,838
200,000
199,359

199,359

199,359
200,000
200,000
200,000
198,046

«000

000

000

«000

«000

+000
575,000
561,295
S54,701
554,008
550,008
553,314
S42,.495
S41,709
Su4t,T09
540,922
833,954
531,038
533,038
532,128
525,492

«000

«000

«000

«000
519,000
bdi.218
641,216
ddi,.218

000
bil,.216
601,216
T52.439
668,749
668,744
668,741
T780.000
780,000

. 7804000

701.138
2000
2000
000
«000
2000
«000

519,000

519.000

519,158

519.158

519,158

519,158

591,113

591,113

591.113

5914413

683,015

483,015

683,015

683,015

610,589

RHO

+ 000
«000
+ 000
« 000
5.392
4,322
000
«000
000
+000
2,067
«000
«000
«000
«000
« 000
«000

«000

+000
«000
« 000
+000
«000
«000
2000
203
2199
196
o196
1196
196
173
173
2173
W 172
+ 150
149
0189
Wl49
2163

Computer Case 73FB (Continued)

ENTHALPY

«000
«000
+000
«Q00
105,849
135.14%
000
«000
«000
»000
137.613
«000

=« 000
2000
000
+000
2000
«000
000
000
+000
«000
«000
«000
«000
1740095
1739,925
1740.341
1740.330
174¢.330
1740319
1993.874
1993.860
1993.860
1993, 840
2315.708
2315.5689
2315.689
2315.67}
2061.802

STATION PRESSURE TEMPERATURE

ay
42
43
44
as
(1
ay
48
. 49
S0
51
s2
53
54
55
S&
57
58
59
&0
61
62
&3
64

65 -

66
a7
648

a9

70
T
72
73
T4
15
T6
17
T8
T8
80

§524.660
517,696
516,601
516,801
515,905
515,908
515.905
515,008
513,787
515,897
514,999
514,100
512.857
514,999
514.999
514,999
514,100
507,212
506,307
416,239
387,959
87,859
69.515

18,614

18,212

16,029

14,930

° .000

«000

000

«000
000
«000
«000
«000
#0090
«000
«000
15,855
14,700

410.589
651 .A70
651,870

" 4514870

651,870
651,870
137t.032
A51.870
651,870
651.909
651.909
451 .909
«000
651.909
651.909
519,000
651.909
445,717
645,717
645,717
1960,000
1950,000
1639,038
1371.925
1371,.925
1371.085
«000
«000
20040
T80.000
776,759
80i.312
«009
«000
«+000
2000
+000
«000
«139
«150

AHO

ENTHALPY

2061,787
2206,277
2206,260
2206,260
2206,243

:2206.!!3;
4721,347

2206,225
000
2206,381
2206,364
2206,3487
1000
‘2206,364
52206.36ﬂ
1739.142
'320613“7
2184,523
21848,506
2182,939
6B14,599
000
000
+000
3156,994
3146,537
2000
000
#000
000
000
000
« 000
000
«000
«000
«000
«000
000
1,000

18



