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PROJECT OVERVIEW 

FACILITY DESCRIPTION 

The Fort Leonard Wood Laundry Plant is located in Building 
2352 which is situated in the Northeast portion of Main Post. 
Building 2352 has approximately 48,000 square feet of floor 
space which contains various types of laundry and dry 
cleaning process equipment. The facility provides service 
to the Post Hospital and Army training units. The facility 
also provides service to individuals on a piece rate basis. 

Building 2352 is heated with steam unit heaters. The building 
has no cooling except for window air conditioners serving the 
accounting area. The plant area has ventilation fans to 
provide air circulation during the cooling season. 

The laundry plant receives steam and hot water from the Boiler 
Plant located Building 2351. The steam is used for building 
heating and for process requirements of the laundry equip- 
ment. The hot water is used by the laundry plant's washing 
machines. In addition to the steam and hot water supplied 
from the boiler plant, the laundry facility also has some 
gas-fired dryers which use LPG as a source of heating energy. 
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B    PURPOSE OF THE STUDY 

The purpose of this energy engineering analysis program 
(EEAP), Laundry Plant Study at Ft. Leonard Wood, Missouri is 
to develop energy saving type projects for funding through the 
energy conservation investment program (ECIP) or other 
applicable funding source. 

SCOPE OF WORK 

The following outlines the tasks performed in this study. 
The complete scope of work is included in Appendix G of this 
report. 

1. Review of previously completed energy engineering 
analysis program (EEAP) studies applicable to the laundry 
facilities. 

2. Perform a detailed survey of the laundry facility and 
associated energy using equipment. 

3. Perform a complete energy audit and analysis of the 
laundry facilities. 

4. Identify energy conservation opportunities including low 
cost/no cost items. 

5. Provide complete programming and implementation documen- 
tation for all recommended ECO's. 

6. Prepare a comprehensive report documenting the work 
accomplished and the results of the study. 

D.   ENERGY CONSERVATION OPPORTUNITIES (ECO'S) 

Contract Annex A, ENERGY CONSERVATION OPPORTUNITIES, provides 
a minimum list of ECO's to be evaluated under this contract. 
A copy of Annex A follows: 
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CEMRK-ED-MF REVISED 6 SEPTEMBER 1988 

ANNEX A 
ENERGY CONSERVATION OPPORTUNITIES 

LAUNDRY STUDY 
FORT LEONARD WOOD, MISSOURI 

1. Insulation (wall, roof, pipe, duct, etc.) 

2. Insulated glass or double glazed windows 

3. Weather stripping & caulking 

4. Solar films 

5. Vestibules 

6. Reduction of glass area 

7. Shutdown energy to hot water heaters or modify controls 

8. Energy conserving fluorescent lamps and ballasts 

9. Reduce lighting levels 

10. Replace incandescent lighting 

11. Use more efficient lighting source 

12. Infrared heaters 

13. Heat reclaim from laundry equipment 

14. Heat destratification 

15. Heat recovery from laundry wash water 

16. Booster heaters at major hot water users 

17. Lower processing hot water temperature 

18. Make HVAC operations more efficient 

19. Steam traps (size, operation, type) 

20, Optimize laundry facilities operation (space utilization, 
more efficient equipment-operational procedures) 
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21. Use air curtains/plastic strips at personnel entrances 

22. Dryers equipped with temperature sensor located on discharge 
duct. Sensor to provide information to stop heating during 
drying cycle at the most energy efficient point. 

23. Recycling of rinse water for a following wash cycle 

24. Equipping dryer exhaust with heat exchanger for preheating 
incoming air to dryer 

25. Verify that supply steam and condensate system is functioning 
in the most efficient manner 

26. Utilization of high temperature, oil heated processes rather 
than steam 

27. Use of cold water laundering 

28. Waste heat recovery 

29. Efficiency of compressed air system 

30. Thermal storage 

31. Shut off steam supply during non use hours 

E.   ENERGY CONSERVATION OPPORTUNITIES NOT ANALYZED 

Of the 31 ECO's listed in Contract Annex A, 15 were eliminated 
from consideration prior to any calculation of potential 
energy saving. 

* ECO #2 - identifies insulated glass or double glazed 
windows as an ECO. All windows have been replaced in a 
recent building renovation and are double glazed. 
Therefore this item was not evaluated. 

* ECO #4 - identifies solar films as an ECO. The building 
is not air conditioned and therefore solar films were not 
evaluated. 

* ECO #5 - identifies vestibules as an ECO. Vestibules are 
in place at existing primary entrances and therefore were 
not evaluated. 
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ECO's #9, #10 & #11 - identify conservation opportunities 
as related to building lighting. The facility has only 
one incandescent fixture and the remaining lighting 
consists of standard suspended fluorescent fixtures. 
Therefore, all potential conservation measures related 
to building lighting are addressed in ECO #8 titled 
"Lighting Modifications". 

ECO #13 - identifies heat reclaim from laundry equipment. 
The laundry washers and dryers represent the process 
equipment most likely to benefit from heat reclaim. Heat 
reclaim for washers is addressed in ECO's 15 and 15A. 
Heat reclaim for dryers is addressed in ECO's 24 and 24A. 

ECO #16 - identifies the use of booster heaters for major 
hot water users. Booster heaters are all ready in place 
at the laundry facility. 

ECO #18 - addresses improved efficiency for HVAC systems. 
The laundry facility generates a great deal of heat from 
process equipment and therefore the building heating 
system is relatively small and simplistic. The facility 
is not air conditioned. Due to the nature of the 
existing HVAC systems, there is little potential for 
conservation in this area. 

ECO #22 - addresses conservation of energy by using 
sensors in dryer discharges ducts to control drying 
cycles. This feature exists in those dryers used in 
ECO's 20A and 20B. 

ECO #25 (steam & condensate efficiency) - the existing 
steam and condensate system is functioning efficiently 
and this ECO was not evaluated. 

ECO #28 (waste heat recovery) - this ECO is evaluated as 
part of ECO's 15, 15A, 24 & 24A. 

ECO #29 (efficiency of the compressed air system) - a new 
air compressor was being installed during the energy 
audit site survey. It is not feasible to replace the new 
air compressor and the piping is in good condition with 
no apparent leaks, therefore no ECO's were evaluated for 
the compressed air system. 

ECO #30 (thermal storage) - thermal storage is a feature 
of the packaged equipment used in ECO's 15 and 15A. 
Further use of thermal storage was not considered. 
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F.   ENERGY CONSERVATION OPPORTUNITIES ANALYZED 

Of the 31 ECO's listed in the Contract Annex, 16 were analyzed 
for potential energy savings. In some cases an ECO was 
considered with different options. In that case a letter 
suffix was attached to the ECO number to identify each option 
separately. The total number of ECO's analyzed including 
options is 21. Some ECO's have been re-titled to give a more 
accurate description of the type modification reguired to 
achieve energy savings. A list of all ECO's considered in 
this report follows: 

ECO # ECO TITLE 

1 Repair Pipe Insulation 

3 Caulk & Seal Windows 

6 Reduce Window Area 

7 Install Gas Fired Hot Water Heater 

8 Lighting Modifications 

12 Install Radiant Heaters 

14 Heat Destratification 

15 Install Wash Water Heat Recovery Unit 

15A Install Wash Water Heat Recovery Unit 
With New Heater 

17 Lower Hot Water Supply Temperature 

19 Replace Steam Traps 

20 Install 1000 LB Continuous Batch Washer 

20A Replace Steam Dryers 

20B Replace 400 LB Gas Dryer 

21 Install Air Curtain 

2 3 Recycle Rinse Water 
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24 Install Exhaust Heat Recovery on 100 LB Dryers 

24A Install Exhaust Heat Recovery on 400 LB Dryers 

26 Install Thermal Fluid Presses 

27 Cold Water Laundering 

31 Turn Off Steam 
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SECTION III of this report provides an economic summary and 
description of the ECO's analyzed. 

Calculation procedures and documentation are included in SECTION IV. 

SECTION V of this report contains a sample or programming documents 
for a project involving ECO's. 
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II.  ENERGY AUDIT 

A comprehensive energy audit was accomplished at the Fort Leonard 
Wood landry facility. The purpose of the audit was to analyze 
existing energy consumption at the facility. The energy audit 
included the following activities: 

1. Analysis of utility records for fiscal years 1985 
through 1987. 

2. Analysis of laundry production records for fiscal 
years 1987 and 1988. 

3. A complete inventory of all energy consuming equipment 
located in the laundry building. 

4. A computer simulation of energy consumption at the 
laundry facility for calendar year 1987. 

Information obtained from the above activities was compiled and 
cross referenced to provide an estimate of energy use for 
different areas and functions within the laundry facility. 

A.   UTILITY DATA ANALYSIS 

Table II-l displays information extracted from utility records for 
the laundry facility. Fuel consumption is based upon meter 
readings taken at the boiler plant located in Building 2351. 
Energy costs are based upon actual expenditures made to fuel 
suppliers. As shown, total fuel consumption was highest in FY 85 
with total fuel use at 34,215 million btu. Total fuel use in FY 86 
& FY 87 was approximately 14% lower with total fuel use at 29,356 
and 29,522 million BTU respectively. Total electricity consumption 
is listed as 2337, 2472, and 2417 million BTU for FY 85, 86 & 87. 

Table II-2 shows average monthly energy use over the three year 
period between FY 85 and FY 87. Annual electricity use averages 
to 705,723 KWH or 2408 million BTU. Propane consumption averages 
to 286,409 gallons per year which equates to an energy use of 
27,352 million BTU. Average fuel oil consumption is shown as 
26,539 gallons which equates to 3679 million BTU of energy. Total 
average fuel use equates to 31,031 million BTU. 

Figures 11-1,11-2 & II-3 graphically depict the information 
contained in Table II-2. 
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Fuel oil is used on a random and infrequent basis at the boiler 
plant in Building 2351. Over a three year period the consumption 
of fuel oil consists of less than 12% of total fuel use. Since 
fuel oil usage makes up such a small percentage of total use, 
calculations and life cycle cost analysis contained in Section IV 
consider LPG as the only fuel used at the Laundry Facility. 
Therefore, fuel saving resulting from ECO's are considered as 
savings in LPG. 

Not reflected in utility data is water usage. Water is a valuable 
resource and considerable dollar savings are possible through a 
reduction in consumption of domestic water. However, water is not 
considered as an energy resource, and a detailed analysis of water 
consumption is outside the scope of work of this study. For 
example, the cost associated with supplying water to Fort Leonard 
Wood facilities is approximately 68 cents per 1000 gallons of 
water. ECO #20 saves approximately 1,735,500 gallons of water each 
year which amounts to a dollar savings of $1180.00. 
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YEAP. 

OCT 
NOY 
DEC 
JA« 
FEB 
HAP 
APP. 
KAY 
JUH 
JÜL 
ACG 
SEP 

TOTAL 

84 
84 
84 
85 
85 
85 
85 
85 
85 
85 
85 
85 

KWH 

55754 
52680 
38790 
43042 
86292 
47656 
50700 
65818 
44496 
65278 
73040 
61042 

ELEC 
HBTU'S 

190 
180 
132 
147 
295 
163 
173 
225 
152 
223 
249 
208 

TABLE II-l 
BUILDING 2352 - FOET LEONARD WOOD, HO. 

UTILITY DATA FY85 - FY87 

ELEC 

$ 

2648.00 
2502.00 
1843.00 
2045.00 
4099.00 
2264.00 
2408.00 
3126.00 
2114.00 
3101.00 
3572.00 
2985.00 

684588  2337 32707.00 

LPG 
GALS 

28509 
34882 
27374 
44290 
33613 
23790 
32329 
20468 
22833 
19215 
27735 
19308 

LPG 
HBTU'S 

2723 
3331 
2614 
4230 
3210 
2272 
3087 
1955 
2181 
1835 
2649 
1844 

LPG 

$ 

15247.00 
18655.00 
14640.00 
23686.00 
17976.00 
12723.00 
17290.00 
10946.00 
12211.00 
10276.00 
14833.00 
10326.00 

334346  31931  178809.00 

12 FUEL 12 FUEL [1 FUEL 
GALS  HBTU'S    $ 

350 
440 

1236 
364 

1343 
2640 
1760 
1467 
1222 
1497 
2365 
1796 

49 
61 

171 
50 

186 
366 
244 
203 
169 
208 
328 
249 

340.00 
427.00 

1200.00 
353.00 

1304.00 
2563.00 
1790.00 
1424.00 
1187.00 
1454.00 
2296.00 
1744.00 

16480 2284 16082. 

TOTAL 
$ 

18235.00 
21584.00 
17683.00 
26084.00 
23379.00 
17550.00 
21488.00 
15496.00 
15512.00 
14831.00 
20701.00 
15055.00 

227598.00 

YEAP 

OCT 
NOY 
DEC 
JAN 
FEE 
MAI 
APF. 
HAY 
JÜN 
JUL 
AÜG 
SEP 

85 ; 
85 ; 
85; 
86 
86 
86 
86 
86 
86 
86 
86 
86 

KKH 

59646 
52150 
76254 
74462 
37292 
75970 
64484 
37400 
67704 
64850 
48534 
65500 

ELEC 
HBTU'S 

204 
178 
260 
254 
127 
259 
220 
128 
231 
221 
166 
224 

ELEC 

$ 

2917.00 
2467.00 
3607.00 
3522.00 
1764.00 
3593.00 
3050.00 
1769.00 
3202.00 
3067.00 
2233.00 
3013.00 

LPG 
GALS 

724246  24"2 34204.00 

40742 
28587 
32199 
21994 
16980 
22390 
19619 
17208 
17594 
18738 
12821 
10630 

LPG 
HBTU'S 

3891 
2730 
3075 
2100 
1622 
2138 
1874 
1643 
1680 
1789 
1224 
1015 

LPG 

$ 

21789.00 
13307.00 
14989.00 
10238.00 
7904.00 

10423.00 
9133.00 
8010.00 
8190.00 
8723.00 
5968.00 
4948.00 

[7 FUEL t2 FUEL \2 FUEL 
GALS  HBTU'S    $ 

259502  24781  123622.00 

1145 
1131 
2677 
5238 
2262 
2335 
1362 
1255 
1326 
1085 
1788 

11392 

159 
157 
371 
726 
314 
324 
189 
174 
184 
150 
247 

1580 

973.00 
961.00 

2275.00 
4451.00 
1922.00 
1984.00 
1157.00 
1066.00 
1127.00 
922.00 

1511.00 
9681.00 

32996 4575 28030.00 

TOTAL 
5 

25679.00 
16735.00 
20871.00 
18211.00 
11590.00 
16000.00 
13340.00 
10845.00 
12519.00 
12712.00 
9712.00 

17642.00 

185856.00 

YEAP KKB ELEC ELEC LPG LPG LPG 12  FUEL tt  FUEL 12 FUEL TOTAL 

HBTU'S $ GALS HBTU'S $ GALS HBTU'S $ 
c 

OCT 86 53466 182 2459.00 17041 1627 7933.00 6868 953 5424.00 15816.00 

NOY 86 53712 183 2471.00 27674 2643 12882.00 1244 173 983.00 16336.00 

DEC 86 75030 256 3451.00 28691 2740 12019.00 2825 392 2231.00 17701.00 

JAN 87 69998 239 3220.00 30622 2924 12828.00 5186 719 4096.00 20144.00 

FEB 87 45284 155 2160.00 27398 2617 11477.00 3277 454 2588.00 16225.00 

HAP 87 61600 210 2944.00 23431 2238 9815.00 4380 607 3459.00 1621£.00 

APP. 87 64780 221 3096.00 19976 1908 8368.00 2857 396 2256.00 13720.00 

HAY 87 52750 180 2521.00 16988 1622 7116.00 1496 207 1182.00 10819.OC 

JUN 87 64016 218 3060.00 18036 1722 7555.00 412 57 325.00 1094C.00 

JUI 87 78666 268 3760.00 15230 1454 6380.00 448 62 354.00 10494.00 

AÜG 87 33276 114 1591.00 20178 1927 8453.00 404 56 319.00 10363.00 

SEP 87 55758 190 2665.00 20113 1921 8425.00 744 103 588.00 11678.00 

708336 2416 33398.00 265378 25343 113251.00 30141 4179 23805.00 170454.00 
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TABLE II-2 
BUILDING 2352 - FORT LEONARD WOOD, HO. 

UTILITY DATA - 3 YEAR AVERAGE 

YEAR KWH ELEC ELEC LPG LPG LPG n FUEL \1 FUEL /2 FUEL TOTAL 

KBTÜ'S $ GALS HBTU'S $ GALS HBTC'S $ $ 

OCT AVE 56289 192 2674.67 28764 2747 14989.67 2788 387 2245.67 19910.00 

NOV AVE 52847 180 2480.00 30381 2901 14948.00 938 130 790.33 18218.33 

DEC AVE 63358 216 2967.00 29421 2810 13882.67 2246 311 1902.00 18751.67 

JAN AVE 62501 213 2929.00 32302 3085 15584.00 3596 498 2966.67 21479.67 

FEB AVE 56289 192 2674.33 25997 2483 12452.33 2294 318 1938.00 17064.67 

KAP AVE 61742 211 2933.67 23204 2216 10987.00 3118 432 2668.67 16589.33 

APR AVE 59988 205 2851.33 23975 2290 11597.00 1993 276 1734.33 16182.67 

KAY AVE 51989 178 2472.00 18221 1740 8690.67 1406 195 1224.00 12386.67 

JÜH AVE 58739 200 2792.00 19488 1861 9318.67 987 137 879.67 12990.33 

JÜL AVE 69598 237 3309.33 17728 1693 8459.67 1010 140 910.00 12679.00 

AUG AVE 51617 176 2465.33 20245 1933 9751.33 1519 210 1375.33 13592.00 

SEP AVE 60767 207 2887.67 16684 1593 7899.67 4644 644 4004.33 14791.67 

TOTAI 705723 2408 33436.33 286409 27352 138560.67 26539 3679 22639.00 194636.00 

YEAP. $ PEE  $ PEE ELEC $ PER  $ PER LPG $ PER  $ PER \2 FÜEL TOTAL 

KWH  HBTU'S $ GAL LPG HBTÜ'S $ GAL il    HBTU'S $ $ 

OCT AVE .0475170 13.931 2674.6" .52112594 5.456741 14989.67 .8055722 5.802756 2245.67 19910.00 

HOY AVE .0469276 13.752 2480.00 .49201804 5.152114 14948.00 .8422735 6.063939 790.33 1821S.33 

DEC AVE .0468291 13.736 2967.00 .47185716 4.941037 13882.67 .8468388 6.109208 1902.00 18751.67 

JAK AVE .0468635 13.730 2929.00 .48244691 5.052086 15584.00 .8249907 5.953177 2966.67 21479.67 

FEB AVE .0475105 13.905 2674.33 .47899117 5.015036 12452.33 .8448126 6.094340 1938.00 17064.67 

HAK AVE .0475149 13.926 2933.67 .47350275 4.958032 10987.00 .8557990 6.172706 2668.67 16589.33 

APE AVE .0475317 13.932 2851.33 .48371893 5.064929 11597.00 .8702124 6.276236 1734.33 16182.67 

KAY AVE .0475482 13.914 2472.00 .47695010 4.994636 8690.67 .8705548 6.287671 1224.00 12386.67 

JÜH AVE .0475326 13.937 2792.00 .47818278 5.007344 9318.67 .8915541 6.436585 879.67 12990.33 

JÜL AVE .0475493 13.944 3309.33 .47720136 4.997834 8459.67 .9009901   6.5 910.00 12679.00 

AÜG AVE .0477624 13.981 2465.33 .48167419 5.043793 9751.33 .9054202 6.538827 1375.33 13592.00 

SEP AVE 

)NTE 

.0475206 13.928 

.0473839 13.884 

2887.67 

2786.36 

.47349703 4.957950 

.48259720 5.053461 

7899.67 

11546.72 

.8622595 6.217909 4004.33 14791.67 

12 H( 
AVE 

.8601065 6.204446 1886.58 16219.6" 
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B.   LAUNDRY PRODUCTION ANALYSIS 

Appendix "A" of this report contains laundry production records 
for fiscal years 1987 & 1988. These records show monthly and annual 
laundry production on an individual piece basis. 

Appendix "B" contains a spread sheet analysis of the information 
contained in Appendix "A". The purpose of this spread sheet is to 
convert piece rate production to total pounds laundered. The 
spread sheet also separates dry cleaning production from total 
laundry production. Appendix "B" shows that approximately 208,586 
lbs of dry cleaning and 4,155,644 lbs of laundered items were 
processed at the facility in FY 87. Total production equates to 
4,364,230 lbs for FY 87. Total production for FY 88 was 
approximately 3,470,015 lbs. Of that amount, 3,294,263 lbs was 
laundered items and 175,751 lbs was dry cleaning items. The two 
year average production was 3,917,123 lbs of total production. The 
average dry cleaning production was 192,169 lbs. The average 
production of laundered items was 3,724,954 lbs. 

Appendix "C" compares laundry production with water consumption 
over a three month period. The study period was limited to three 
months due to the availability of water consumption records. The 
purpose of the spread sheet in Appendix "C" is to obtain an 
accurate estimate of water consumed per pound of laundry. Once 
water consumption is determined on a unit basis, total annual water 
use can be estimated using laundry production data. As shown in 
Appendix "C", water consumption equates to approximately 2.6 
gallons of water per pound of laundry processed. Using the average 
production rate of 3,724,954 lbs per year, the total annual process 
water use calculates to be 9,684,880 gallons. 

C.   EQUIPMENT INVENTORY 

Part of the energy audit for the laundry facility included a 
complete inventory of all energy consuming equipment. During the 
inventory, equipment operators were interviewed to determine 
approximate hours of equipment use. Hot water and dryer exhaust 
temperatures were measured and recorded. Motor amperage readings 
were taken on items of equipment that were in operation during the 
inventory. Maintenance files were checked for any available 
product literature on existing process equipment. 

Appendix "D" contains a floor plan of the laundry indicating the 
location of process equipment. This appendix also contains 
equipment data forms which show information collected during the 
inventory. 

Table II-4 is used to estimate energy consumption based on 
information collected during the equipment inventory. A description 
of information contained in the table follows: 
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Column 

-A- Amount of steam input to process equipment in LBS/HR. 
The amount indicated was determined from product 
literature, data plate information or estimated from the 
size of steam supply lines. 

-B- Amount of steam input to process equipment in thousands 
of BTU per hour. The amount indicated was calculated 
using the LBS/HR amount multiplied by a BTU content of 
1080 BTU per pound of steam. 

-C- Gallons of hot water used per equipment cycle. Product 
literature shows that hot water amounts to approximately 
68% of total water consumption. The amount indicated was 
calculated by multiplying quantities in Column -D- by 
0.68. 

-D- Total water used per cycle. Amount shown was taken from 
product literature or was estimated by cross referencing 
production data, equipment capacity and hours of use. 

-E- Amount of propane input to process equipment. The amount 
indicated was taken from equipment data plates. 

-F- Total number of equipment cycles per year.   The amount 
indicated was estimated through interviews with equipment 
operators and by cross referencing production data with 
equipment capacities. 

-G- Total number of hours each year that fuel is input to 
the process equipment. The amount shown was estimated 
by cross referencing equipment efficiencies taken from 
product literature with production data and equipment 
capacities. 

-H- Total annual steam use in millions of BTU's. The amount 
shown was obtained by multiplying quantities in Column 
-B- by those in Column -G-. 

-I- Total annual hot water use in thousands of gallons. The 
amount shown is obtained by multiplying quantities in Column 
-C- by those in Column -F-. 

-J- Total annual water consumption in thousands of gallons. 
The amount shown is obtained by multiplying quantities 
in Column -D- by those in Column -F-. 

-K- Total propane consumption by process equipment. The 
amounts shown do not include the propane consumed by 
plant boilers to produce steam. Consumption is 
calculated by multiplying quantities in Column -E- by 
those in Column -G-. 
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Table II-4 shows a total steam consumption of 13,636.4 million 
BTU's per year and a propane consumption of 5910 million BTU's each 
year. The hot water energy consumption of 5519 million BTU's per 
year was calculated using the total hot water energy consumption 
in gallons and assuming a temperature rise of 100 degrees 
fahrenheit (BTU = Gallons hot water x 8.33x100). 
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TABLE 11-4 
BUILDING 2352 - FORT LEONAH) WOOD, NO 

PROCESS FUEL & WATER CONSUMPTION 

• 

HOT TOTAL      CYCLES FUEL TOTAL TOTAL TOTAL TOTAL 
EQÜIPHEKT     ID   STEAK   STEAM  WATER WATER PROPANE  PER INPUT STEAM HW WATEP. PROPANE 

i     (LBS/HE)  (KBH)  (GPC) (GPC)  (NBH)  YEAR HOURS MHBTL (GALS X (GALS X NMBTU 
/YEAR 1000) 1000) 

.A.    „B_   -c-  -D-   -E-   -F-  -G-   -H- -I-   -J-    -K- 

iHHtiMttiitt***********************************"^^ 

WASHER-EXTRACTOR - A 1 750 810.00 
WASHER-EXTRACTOR - A 2 750 810.00 
WASHER-EXTRACTOR - A 3 750 810.00 
WASHER-EXTRACTOR - A   4 750 810.00 
WASHER-EXTRACTOR - B 5 900 972.00 
WASHER-EXTRACTOR - B 6 900 972.00 
WASHER-EXTRACTOR - C 7 200 216.00 
WASHER-EXTRACTOR - C   8 200 216.00 
WASHER.-D           9 150 162.00 
WASHER-D 10 150 162.00 
WASHER-D 11 150 162.00 
SHEET «ASH 12 200 216.00 
SHAPER, PRESS k CONV 13 .00 
DRYER-TUMBLER 14 .00 
DRYER-A 15 350 378.00 
DRYER-E 16 350 378.00 
DRYER-" 17 350 378.00 
DRYER-E 18 350 378.00 
DRYEJ.-C 19 350 378.00 
DRYER-A 20 350 378.00 
DRYER-E 21 350 378.00 
DRYER-E 22 350 378.00 
DRYER-E 23 350 378.00 
DRYER-E 24 350 378.00 
DRYER-E 25 350 378.00 
DRYER-I 26. 350 378.00 
DRYER-G 27 .00 
DRYER-C 28 .00 
DRYER-G 29 .00 
DRYER-G 30 .00 
DRYER-E 31 350 378.00 
DRYER-E 32 350 378.00 
DRYER-E 33 350 378.00 
DRYER-B 34 350 378.00 
DRYER-B 35 350 378.00 
DRYER-D 36 350 378.00 
DRYER-D 37 350 378.00 
DRYER-H 38 350 378.00 
DRYER-F 39 .00 
DRYER-F 40 .00 
DRYER.-I 41 .00 

1061 
1061 
1061 
1061 
1414 
1414 
354 
354 
177 
177 
177 
707 

1560 
1560 
1560 
1560 
2080 
2080 
520 
520 
260 
260 
260 
1040 

610 280 225.75 
610 280 225.75 
610 280 225.75 
610 280 225.75 
610 280 270.9 
610 280 270.9 
732 280 60.2 
732 280 60.2 
732 280 45.15 
732 280 45.15 
732 280 45.15 
1988 690 148.35 
1988 1988 0 

3000 1370 320 0 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 

250 1000 750 0 
250 1000 750 0 
250 1000 750 0 
250 1000 750 0 

1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 
10O0 700 263.38 
1000 700 263.38 
1000 700 263.38 
1000 700 263.38 

3000 1000 700 0 
3000 1000 700 0 
2000 0 0 0 

647.09 
647.09 
647.09 
647.09 
862.78 
862.78 
258.84 
258.84 
129.42 
129.42 
129.42 
1405.9 

951.6 
951.6 
951.6 
951.6 

1268.8 
1268.8 
380.64 
380.64 
190.32 
190.32 
190.32 
2067.5 

96C 

18' 
IE' 
18' 
18' 
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TABLE 11-4 
BUILDING 2352 - FORT LEONARD WOOD, HO 

PROCESS FUEL 4 WATER CONSUMPTION 

HOT TOTAL      CYCLES  FUEL TOTAL  TOTAL  TOTAL   TOTAL 
EQUIPMENT ID STEAM STEAM  WATER WATER PROPANE  PER INPUT STEAM   HW   WATER  PROPANE 

t (LBS'HP.) (MBH)  (GPC) (GPC)  (MBH)  YEAR HOURS MMBTU  (GALS X (GALS >:  MMEIl 
/YEAR      1000)  .1000) 

-A- -B- -C-  -D-   -E-   -F-  -G-   -H-   -I-   -J-    -K- 

LINT TRAP 42 .00 
LINT TRAP 43 .00 
SHEET PRESS 44 1500 1620.00 
SHEET PRESS 45 1500 1620.00 
SHEET PRESS 46 1500 1620.00 
SHEET PRESS 47 1500 1620.00 
SHEET SPREADER-FEEDER 48 .00 
SHEET SPREADER-FEEDER 49 .00 
SHEET-FOLDER 50 .00 
SHEET-FOLK! 5! .00 
SHEET-FOLDER 52 .00 
SHEET-FOLDER 53 .00 
TOWEL FOLDER 54 .00 
STEAM SUPPLY,'DIST 55 .00 
SLEEVE PRESS 56 100 108.00 
FOLDING MACHINE 5" .00 
YOKE PRESS 5£ IOC 108.00 
COLLAR FORMEr 59 100 108.OC 
18" PRESS 60 100 108.00 
BODY PRESS 61 100 108.00 
BODY PRESS 62 100 108.00 
18" PRESS 63 100 108.00 
COLLAR FORMER 64 100 108.00 
YOKE PRESS 65 100 108.00 
FOLDING MACHINE 66 .00 
SLEEVE PRESS 6" 100 108.00 
PRESS 68 IOC 108.OC 
PRESS 69 100 108.00 
MUSHROOM PRESS 70 100 108.00 
GARMENT PRESS 71 100 108.00 
MUSHROOH PRESS 72 IOC 108.00 
GARMENT PRESS 73 100 108.00 
GARMENT PRESS 74 100 108.00 
TROUSER PRESS 75 100 108.00 
TROUSER PRESS 76 100 108.00 
PANTS DRYER CABINET 77 .00 
PANTS DRYER CABINET 78 .00 
TROUSER PRESS 79 100 108.00 
TROUSER PRESS 80 100 108.00 
TROUSER PRESS 81 100 108.00 
TROUSER PRESS 82 100 108.00 
COAT PRESS 83 450 486.00 
COAT COLLAR PRESS 84 100 108.00 
COAT SLEEVE PRESS 85 100 108.00 

II - 11 

0 
0 

400 645 
400 645 
400 645 
400 645 

0 
0 
0 
0 
0 
0 
0 
0 

500 53.75 

500 0 
500 53.75 

500 53.75 

500 53.75 

500 53.75 

50C 53.75 
500 53.75 

500 53.75 

500 53.75 

500 0 
500 53.75 

500 
500 53. ?5 

500 53.75 

500 53."5 

500 53.75 

500 53.75 

500 53.^5 

500 53.75 

500 53.75 

500 0 
500 0 
500 53.75 

500 53.75 

500 53.75 

500 53.75 

500 241.88 

500 53.75 

500 53.75 



TABLE 11-4 
BUILDING 2352 - FORT LEONAH) WOOD, NO 

PBOCESS FUEL i WATER CONSUMPTION 

^*************i****************************************************************************^^ 

EQUIPMENT 

HOT TOTAL      CYCLES FUEL TOTAL  TOTAL  TOTAL TOI/1 
ID   STEAM   STEAM  WATEP. WATER PROPANE  PER INPUT STEAM   HW   KATER PROPAKE 
t     (LBS'HR)  (MBB)  (GPC) (GPC)  (MBE)  YEAR HOURS HHBTU  (GALS I   (GALS X MMBTU 

/YEAR      1000)  1000) 
-A-    -B-   -C-  -D-   -E-   -F-  -G-   -H-   -I-   -J- -K- 

************************************************************************************************************** 

DRYER ■ 
DRYER ■ 
DRYER • 
DRYER ■ 
DRYEP. ■ 
WASHER 
WASHER 
WASHER 

70 LB 
110 LB 
110 LB 
110 LB 
110 LB 

- 110 LB 
- 110 LB 
- 110 LB 

18' 
38" 
18" 
3£" 

COMPRESSER 70# 
COMPRESSER 110* 
COMPRESSER llOf 
VAPOR ABSORBER 
38" PRESS 

PRESS 
PRESS 
PRESS 
PRESS 

18" PRESS 
38" PRESS 
JACKET FORMER 
JACKET FORMER 
52" PRESS 
PANT STEAMER 
PANT STEAMER 
52" PRESS 
COMPRESSER 
COMPRESSER 

86 250 270.00 
87 300 324.00 
88 300 324.00 
89 300 324.00 
90 300 324.00 
91 450 486.00 
92 450 486.00 
93 450 486.00 
94 .00 
95 .00 
96 .00 
97 100 108.00 
98 100 108.00 
99 100 108.00 

100 100 108.00 
101 IOC 108.00 
102 100 108.00 
102 100 108.00 
104 100 108.00 
105 100 108.00 
106 100 108.00 
107 100 108.00 
108 100 108.00 
109 100 108.00 
110 100 108.00 
111 .00 
112 .00 

26000 28080.00 

750 550 147.81 
750 550 177.38 
750 550 177.38 
750 550 177.38 
750 550 177.38 
750 550 266.06 
750 550 266.06 
750 550 266.06 

0 
0 
0 
0 

500 53.75 
500 53.75 
500 53.75 
500 53.75 
500 53. ^ 
500 53.75 
500 53.75 
500 53.75 
500 53.75 
500 53.75 
500 53.75 
500 53.75 
500 53.75 

0 
0 

13636.  6625.8  9r43.8 5910 

STEAM USE (NMBIUs: 

PROPANE USE (HMBTUS! 

HOT KATER (NMBIUs) 

13636.4 

5910 

5519.26 
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Table II-5 uses equipment inventory information to estimate total 
annual electricity consumption for process equipment. The motor 
horsepower indicated was taken from equipment data plates. Motor 
kilowatts were calculated using .746 KW per HP. Cycles per year 
and hours per year were estimated as in Table II-4. Total kilowatt 
hours were calculated by multiplying equipment KW by hours of use. 
Table II-5 shows electricity consumption for process equipment as 
325,967 kilowatt hours. 

Table II-6 is used to cross reference washer capacities with 
production data to estimate total number of cycles required and 
total hours of equipment operation. 

Table II-7 is used to cross reference dryer capacities with 
production data to estimate total number of cycles required and 
total hours of equipment operation. 
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TABLE II-5 
BUILDING 2352 - FORT LEONARD WOOD, HO 

PROCESS ELECTRICITY CONSUMPTION 

******************************************************************************************************** 

EQUIPMENT ID HP HP HP KW KW KW CYCLES HOURS HOURS HOURS KWH KWH KWH 
/ KTR KTR KTR KTR KTR KTR PER /YEAR /YEAR /YEAR KTR KTP MTP 

1 2 3 1 2 3 YEAR KTR 1 KTR 2 KTR 3 1 2 3 

-A- -B- -C- -D- -E- -F- -G- -H- -I- -J- -K- -L- H 
********************** ***********************************************************************************************' tX*XXXJt 

WASHER-EXTRACTOR - A 1 7.5 12.5 25 5.60 9.33 18.7 610 460 125 125 2573.7 1165.625 2331. 

WASHER-EXTRACTOR - A 2 7.5 12.5 25 5.60 9.33 18.7 610 460 125 125 2573.7 1165.625 2331. 
WASHER-EXTRACTOR - A 3 7.5 12.5 25 5.60 9.33 18.7 610 460 125 125 2573.7 1165.625 2331. 
WASHER-EXTRACTOR - A 4 7.5 12.5 25 5.60 9.33 18.7 610 460 125 125 2573.7 1165.625 2331. 
WASHER-EXTRACTOR - B 5 10 15 30 7.46 11.2 22.4 610 460 125 125 3431.6 1398.75 2798. 

WASHER-EXTRACTOR - B 6 10 15 30 7.46 11.2 22.4 610 460 125 125 3431.6 1398.75 2798. 

WASHER-EXTRACTOR - C 7 3 10 3 2.24 7.46 2.24 732 550 145 145 1230.9 1081.7 324.5 
WASHER-EXTRACTOR - C 8 3 10 3 2.24 7.46 2.24 732 550 145 145 1230.9 1081.7 324.5 

WASHER-D 9 2 2.5 5 1.49 1.87 3.73 732 550 145 145 820.6 270.425 540.9 

WASHEP-D 10 2 2.5 5 1.49 1.87 3.73 732 550 145 145 820.6 270.425 540.9 

WASHEP.-D 11 2 2.5 5 1.49 1.87 3.73 732 550 145 145 820.6 270.425 540.9 

SHEET WASH 12 15 .75 .75 11.2 .560 .560 1988 1988 400 400 22246. 223.8 223.8 

SHAPER, PRESS & CONV 13 15 15 2 11.2 11.2 1.49 1988 1100 925 1590 12309 10350.75 2372. 

DRYER-TUMBLER 14 20 5 2 14.9 3.73 1.49 1370 805 410 805 12011. 1529.3 1201. 
1 2 .746 1.49 0 1000 800 800 596.8 1193.6 0 

DRYEP-A 15 1.5 1.12 0 0 1000 800 895.2 0 0 
DRYEP-B 16 .5 1 .373 .746 0 1000 800 800 298.4 596.8 0 
DP.YEP-C r it. 3 .560 2.24 0 1000 800 800 447.6 1790.4 C 
DBYER-B 18 .5 1 .373 .746 0 1000 800 800 298.4 596.8 0 
DP.YEE-C 19 .75 3 .560 2.24 0 1000 800 800 447.6 1790.4 0 
DRYEP-A 20 1.5 1.12 0 0 1000 800 895.2 0 0 
DRYEP-E 21 .75 1.5 .560 1.12 0 1000 800 800 447.6 895.2 0 
DRYEP-E 22 .75 1.5 .560 1.12 0 1000 800 800 447.6 895.2 0 
DRYEP-E 23 .75 1.5 .560 1.12 0 1000 800 800 447.6 895.2 0 
DRYER-E 24 .75 1.5 .560 1.12 0 1000 800 800 447.6 895.2 0 
DRYEP-E 25 .75 1.5 .560 1.12 0 1000 800 800 447.6 895.2 0 
DRYEP-E 26 .75 1.5 .560 1.12 0 1000 800 800 447.6 895.2 0 
DRYEP-G 27 1 1.5 .746 1.12 0 1000 800 800 596.8 895.2 0 
DRYEP-G 28 1 1.5 .746 1.12 0 1000 800 800 596.8 895.2 r 

DRYEP-G 29 1 1.5 .746 1.12 0 1000 800 800 596.8 895.2 0 
DRYEP.-G 30 1 1.5 .746 1.12 0 1000 800 800 596.8 895.2 f 

DRYEP.-B 31 .5 1 .373 .746 0 1000 800 800 298.4 596.8 0 
DRYER-B 32 .5 1 .373 .746 0 1000 800 800 298.4 596.8 0 
DRYEP-B 33 .5 1 .373 .746 0 1000 800 800 298.4 596.8 0 
DRYEP-B 34 .5 1 .373 .746 0 1000 800 800 298.4 596.8 c 
DRYEP-B 35 .5 1 .373 .746 0 1000 800 800 298.4 596.8 0 
DRYEP.-D 36 .75 1.5 .560 1.12 0 1000 800 800 447.6 895.2 r 

DRYEP-D 37 .75 1.5 .560 1.12 0 1000 800 800 447.6 895.2 c 
DRYEP-H 38 .25 1.5 .187 1.12 0 1000 800 800 149.2 895.Z 0 
DRYEP-F 39 5 25 2 3.73 18.7 1.49 1000 800 800 2984 1492: 0 
DRYEP-F 40 5 25 2 3.73 18.7 1.49 1000 800 800 2984 14920 c 
DRYEP-1 41 7.5 10 .5 5.60 7.46 .373 0 0 0 t) 
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TABLE 11-5 
BUILDING 2352 - FORT LEONAH) WOOD, HO 

PROCESS ELECTRICITY CONSUMPTION 

EQUIPMENT ID   EP 
I    HTR 

l 

HP   HP   KW   KW   KW CYCLES HOURS HOURS HOURS  KWB 
HTR  HTR  HTR  HTR  HTR PER /YEAR /YEAR /YEAR  HTR 
2   3   1   2   3 YEAR MTR 1 HTR 2 HTR 3   1 

KWB    KWB 
HTR    HTR 
2     3 

-K- _?_  _B.  -c-  -D-  -E-  -F- -G-  -H-  -I-  -J- 

LINT TRAP 
LINT TRAP 
SHEET PRESS 
SHEET PRESS 
SHEET PRESS 
SHEET PRESS 
SHEET SPREADER-FEEDER 
SHEET SPREADER-FEEDER 
SHEET-FOLDER 
SHEET-FOLDER 
SHEET-FOLDER 
SSHEET-FOLDEP 
TOWEL FOLDER 
STEAM SUPPLY/DIST 
SLEEVE PRESS 
FOLDING MACHINE 
YOKE PRESS 
COLLAR FORMER 
18" PRESS 
BODY PRESS 
BODY PRESS 
18" PRESS 
COLLAR FORMER 
YOKE PRESS 
FOLDING MACHINE 
SLEEVE PRESS 
PRESS 
PRESS 
HUSHROOH PRESS 
GARMENT PRESS 
HUSHROOH PRESS 
GARMENT PRESS 
GARMENT PRESS 
TROUSER PRESS 
TROUSER PRESS 
PANTS DRYER CABINET 
PANT'S DRYEP: CABINET 
TROUSER PRESS 
TROUSER PRESS 
TROUSER PRESS 
TROUSER PPISS 
COAT PRESS 
COAT COLLAR PRESS 
COAT SLEEVE PRESS 

42 
43 
44 
45 
46 
4? 
48 
49 
50 
51 
52 
53 

54 
55 
56 
C7 
J ■ 

58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
r£ 
79 
80 
81 
82 
83 
84 
85 

15 
15 

7.5 
7.5 
7.5 
7.5 
1.5 
1.5 

1 
1 

.25 
.5 
1 

.33 

.33 

1 
1 
.5 
.5 
1 
1 
1 
1 
2 

.25 

.25 

.33 

.33 

.25 

1.5 
1.5 
.5 
.5 

1.5 
1.5 
1.5 
1.5 

.25 

.25 

.33 

.33 

.063 

.063 

11.2 
11.2 
5.60 
5.60 
5.60 
5.60 
1.12 
1.12 
.746 
.746 
.187 
.373 

.746 

.246 
0 

.246 
0 
0 
0 

3.73 
3.73 

0 
0 
0 

.246 
0 
0 
0 
0 
0 
0 
0 
0 

.746 

.746 

.373 

.373 

.746 

.746 

.746 

.746 
1.49 

0 
.746 

0 

.746 

.746 
0 
0 
0 
0 

.187 

.187 

.246 

.246 
0 
c 

0 
.187 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.12 
1.12 
.373 
.373 
1.12 
1.12 
1.12 
1.12 

0 
0 
0 

0 
0 
0 
0 
0 
0 

.187 

.187 

.246 

.246 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.047 

.047 
0 
0 
0 
0 
0 
0 
0 

2000 
2000 
700 
700 
700 
700 
700  700 
700  700 
700  700 
700  700 
700 
700 

700 
2000  2000 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 
300 

700 
700 
700 
700 

2000 

300 
300 
300 
300 
300 
300 
300 
300 

300 
300 

22380 
22380 
3916.5 
3916.5 
3916.5 
3916.5 
783.3 
783.3 
522.2 
522.2 

130.55 
261.1 

522.2 
492.36 

0 
73.854 

0 
0 
0 

1119 
1119 

0 
0 
0 

73.854 
0 
0 
0 
0 
0 
0 
0 
0 

223.8 
223.8 
111.9 
111.9 
223.8 
223.8 
223.8 
223.8 
447.6 

0 
223.8 

0 

0 
0 
0 
0 
0 
0 

130.55 
130.55 

172.326 
172.326 

0 
C 

0 
373 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

335." 
335." 
111.9 
111.9 
335." 
335.7 
335.7 
335." 

0 
C 
0 

0 
0 
0 
0 
0 
0 

130.6 
130.6 
172.3 
172.3 

0 
0 

0 
0 
0 
c 
0 
r 

0 
0 
0 
0 
0 
0 
0 
0 

c 

t 

0 
0 
0 
0 

14.10 
14.10 
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TABLE II-5 
BUILDING 2352 - FORT LEONARD WOOD, HO 

PROCESS ELECTRICITY CONSUMPTION 

EQUIPMENT ID   HP   HP   HP   KW   KW   KK CYCLES HOURS HOURS HOURS  KWH 
I  KTR  MTR  HTR  KTR  HTR  HTR PER  /YEAR /YEAR /YEAR  HTR 

1   2   3   1   2   3 YEAR KTR 1 HTR 2 HTR 3   1 

KWB    KWE 
HTR    Mil: 
2     3 

_A_  _B.  _c-  -D-  -E-  -F- -G-  -H-  -I-  -J-   -K-    -L-     H 

DRYER - 70 LB 
DRYER - 110 LB 
DRYER 
DRYEP. 
DRYER 

110 LB 
110 LB 
110 LB 

WASHER - 110 LB 
WASHER 
WASHER 

110 LB 
110 LB 

COMPRESSER 70? 
COMPRESSER :10f 
COKPRESSER 110f 
VAPOR ABSORBER 
38" 
IE" 
38" 
18" 
38" 
18" 
38" 

PRESS 
PRESS 
PRESS 
PRESS 
PRIES 
PRESS 
PRESS 

JACKET FORMET: 
JACKET FORMEF. 
52" PRESS 
PANT STEAMER 
PANT STEAMER 
52" PRESS 
COKPRESSER 
COMPRESSER 
CONVEYDI 
CONVEYOR 
VACÜUK UNIT 
VACUUM UNIT 

86 .5 .75 .373 .560 0 750 550 550 205.15 307.725 0 

87 .33 .33 .246 .246 0 750 550 550 135.40 135.399 0 

88 .33 .33 .246 .246 0 750 550 550 135.40 135.399 0 

89 .33 .33 .246 .246 0 750 550 550 135.40 135.399 0 

90 .33 .33 .246 .246 0 750 550 550 135.40 135.399 0 

91 7.5 3 2 5.60 2.24 1.49 750 550 60 550 3077.3 134.28 820 • c 

92 7.5 3 2 5.60 2.24 1.49 750 550 60 550 3077.3 134.28 82C . b 

93 5 .5 2 3.73 .373 1.49 750 550 60 550 2051.5 22.38 82C .6 

94 15 .5 .33 11.2 .373 .246 300 60 550 3357 22.38 135.4 

95 15 .5 .33 11.2 .373 .246 360 4028.4 0 0 

96 15 .5 .33 11.2 .373 .246 360 4028.4 0 0 

97 0 0 0 500 0 0 0 

98 0 0 0 0 0 0 

99 0 0 0 0 0 0 

100 0 0 0 0 0 r. 

101 0 0 0 0 0 f; 

102 0 0 0 0 0 r. 

103 0 0 0 0 0 C 

104 0 0 0 0 0 0 

105 0 0 0 0 0 r 

106 0 0 0 0 0 0 

107 0 0 0 0 r. f. 

108 0 0 0 0 0 0 

109 0 0 0 0 0 0 

110 0 0 0 0 0 0 

111 60 44.8 0 0 500 22380 A r. 

112- 60 44.8 0 0 500 22380 c r 

113 .5 .373 0 0 500 186.5 c r 

114 .5 .373 0 0 500 186.5 Ü 

115 J 3.73 0 0 500 1865 0 l: 

116 5 3.73 

324 

0 

184 

0 

148 

500 1865 

2244ÜC 

0 

77348 24 

i 

TOTAL KHH — 32596".2 
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D.   COMPUTER ANALYSIS 

A computer program was used to simulate energy consumption at the 
laundry facility for calendar year 1987. The software selected 
for computer simulation was PC-DOE, Version 2.1 B. PC-DOE is a 
microcomputer version of the D0E-2.1B computer program. All 
instruction and reference manuals which apply to DOE-2.1 also apply 
to PC-DOE. 

The computer simulation was used primarily to estimate energy 
consumption for plant and space heating equipment. The program 
does not account for steam operated process equipment. To obtain 
an accurate simulation of total consumption, process steam was 
included in domestic hot water use in the computer simulation. 
Electrical loads for process equipment are shown in the computer 
simulation as miscellaneous equipment. 

Input files for the computer simulation are contained in Appendix 
"E" of this report. Output files from the computer program are 
listed in Appendix "F". 

Table II-8 compares energy consumption as estimated by the computer 
simulation with energy consumption taken from utility records. 
Figures II-4 & II-5 graphically depict information contained in 
Table II-8. 

The computer model estimates a total annual electricity consumption 
of 2143.4 million BTU's. Utility records show an actual use of 
2384 million BTU's in 1987. Therefore, the computer provides an 
estimate that is approximately 10% lower than actual usage. When 
comparing total annual electricity consumption for 1987. 

Figure II-5 shows a fairly accurate simulation on monthly 
consumption trends for electricity. This graph shows a substantial 
drop in actual electricity use between July and August. This 
dramatic change i consumption can probably be attributed to the 
period between meter readings during the summer months of 1987. 

The computer model shows an annual fuel use of 29,147.1 million 
BTU's. The total actual fuel use of LPG & Fuel Oil combined was 
27,302 million BTU's in 1987. Therefore, the computer provides a 
model that predicates within 7% total annual fuel usage. 

Figure II-A shows that monthly fuel consumption trends are not 
accurately predicted by the computer model when compared with 
utility records. The computer shows a fairly consistent fuel usage 
from month to month. Utility records show a wide fluctuation. The 
difference between the computer simulation and monthly utility 
records may be attributed to varying production rates at the 
Laundry Facility from month to month. Some differences could also 
be attributed to the actual time elapsed between meter readings. 
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TABLE II-8 
BUILDING 2352 - FORT LEONARD WOOD, NO 

COMPUTER SIMULATION vs UTILITY RECORD DATA 

******************************************************************************* ***************************** 

UTILITY RECORDS COMPUTER MODEL    * 
******************************************************************************* ***************************** 

ELECTRICAL STEAM FUEL FUEL TOTAL * t  TOTAL TOTAL   * 

USE PRODUCTION (OIL) (GAS) FUEL USE * k  FUEL ELECTRICAL * 

HBTUS 1000 LB HBTUS MBTCS HBTUS  i *  INPUT USE   * 

*  JAN 87 239 2614 719 2924 3643 * k    2564 185.5  * 

*  FEB 87 155 1977 454 2617 3071 i k   2344.6 169.2  * 

*  m. 87 210 1998 607 2238 2845 > k   2658.2 192.9  * 

*  APR 87 221 1608 396 1908 2304 * k   2517.4 185.5  * 

*  HAY 87 180 1088 207 1622 1829 < k   2248.6 166.5  * 

* JUNE 87 218 1105 57 1722 1779 * 2433 181  * 

*  JULY 87 268 1137 62 1454 1516 i k   2432.8 181  * 

*  AUG r 114 1092 56 1927 1983 < k   2322.2 172.8  * 

*  SEPT 87 190 1226 103 1921 2024 ' k   2432.8 181  * 

*  OCT 87 173 1266 697 1025 1722 ' k   2352.8 174.4  * 

*  NOV 87 217 1411 569 1716 2285 ' k   2181.4 160.6  * 

*  DEC 87 199 1627 970 1331 2301 ' k   2659.3 193  * 

*  TOIAi 2384 18149 4897 22405 27302 * k  29147.1 2143.4  * 

jjtri**»*****! r*********xi* t**********x*x*************************************** ***************************** 
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E.   SUMMARY 

The information obtained from utility records, production records, 
the equipment inventory, and computer simulation was compiled and 
cross referenced to obtain a reasonable estimate of energy 
consumption for particular areas within the laundry facility. 

Table II-9 provides a summary of information resulting from the 
energy audit. A plant efficiency of 75% was used in converting 
steam consumption to total fuel consumption. The plant reward 
efficiency was taken from a boiler and chiller plants energy 
engineering analysis program report dated April, 1988 prepared by 
Lutz, Daily and Brain. Existing energy consumption used in this 
study for the various categories is shown under the heading SPREAD 
SHEETS. 

Figure II-6 provides a graphical representation of electricity use 
for various purposes at the laundry. Figure II-7 provides a 
representation of total fuel use in different areas. 

Table 11-10 provides a summary of energy use for different 
processes at the facility. Figures II-8 & II-9 graphically depict 
the information in Table 11-10. 

The information collected and analyzed during the energy audit is 
used to make reasonable estimates concerning existing fuel usage. 
When ECO's are analyzed for economic feasibility in Section IV, 
ECIP guidance cost factors were used for fuel costs. Current ECIP 
guidance is used for determining discount factors in the life cycle 
cost analysis. 

Energy costs were taken from current ECIP guidance because these 
values were approved for use in a previous study for facilities at 
Ft. Leonard Wood. 
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TABLE II-9 

FORT LEONAPJ) WOOD 
BUILDING 2352 
AUDIT SUMMARY 

********************************************************************************************************** 

PROPANE 12 FUEL TOTAL FUEL STEAM ELECTRIC ELECTRIC 
HBTU MBTU MBTU HBTU KWH X 1000 MBTU 

************************************************************************************************************************** 

UTILITY RECORDS 27352 3679 31031 705.7 2408 

COMPUTER PROGRAM 29147 628        2143 

SPREAD SHEETS 

A     PROCESS ELEC 
B     CONY. OUTLETS 
c   UNIT HEATER: 
D     LIGHTS 
E     PLANT ELF: (FROM COM?. OUTPUT! 

SUB TOTAL 689-37       2352.82 

326 1112.64 
26 88.74 

5.47 18.67 

61.7 210.58 
270.2 922.19 

A PROCESS STEAM 
B PROCESS PROPANE 
C PROCESS HOI KATER 
D DOMESTIC HOT WAT 
E SPACE HEAI (FROM COMP. OUTPUT) 

18181 13636 
5910 5910 
7359 5519 

16 12 
1170 

32636        2507 

************ ilTlJix*)!************»***********************************************************************"'"»'"***'*»"'' 
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TABLE 11-10 
BUILDING 2352 - FORT LEONARD WOOD, MO 

PROCESS ENERGY DISTRIBUTION 

STEAM   HOT KATER  PROPANE  TOTAL FUEL  ELECTRICITY  ELECTRICITY   TOTAL 
HBTU     HBTU     KBTU     NBTU     KWH X 1000    HBTU     MBTU 

xxxxxxxxxx*xxxxxixxx*xxxxxxxxx*xxxxx*xx****»xxxxxxx^^ 

WASHERS A     1849     5519 
DRYERS B 5267.5 
SHEET PRESSES C     2580 
DRY CLEANING D 1655.5 
OTHER E     2284 

13636     5519     5910     25065        326    1112.64  26177.64 

*XX**X*X****T*X*XX*XXXXXXXXXXXXXXXXXXXXX^ 

0 7368 97.4 332.43 7700.426 

5910 11177.5 82.6 281.91 11459.41 

2580 20.4 69.63 2649.625 

1655.5 24.1 82.25 1737.753 

2284 101.5 346.42 2630.420 
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III. ENERGY CONSERVATION OPPORTUNITY (ECO) SUMMARY AND DESCRIPTION 

Tables III-l & III-2 show all of the energy conservation 
opportunities (ECO's) selected for analysis at the Fort Leonard 
Wood laundry facility. Table III-l lists ECO's in ascending 
numerical order. Table III-2 lists ECO's in descending order of 
savings investment ratios. 

The pages immediately following Table III-2 
description of each ECO selected for analysis. 

contain a brief 

TABLE III-l 

ENERGY CONSERVATION OPPORTUNITY SUMMARY 
BUILDING 2352 - FORT LEONARD WOOD, «0. 

ECO / TITLE 
FUEL ELEC FUEL ELEC TOTAL 

SAVINGS SAVINGS SAVINGS SAVINGS SAVINGS 
(COST) (COST) (COST) (COST) (COST) 
KBTU MBTU $ $ $ 

SAVINGS 
INSTALLED  SIMPLE INVESTMENT 
COST   PAYBACK   RATIO 

YEARS   (SIR) 

1 REPAIR PIPE INSULATION 901 0   2948.34 .00   2948.34 17531 5.95 1.95 

__ 3 CAULK 4 SEAL WINDOWS 298 0     975.15 .00     975.15 4814 4.94 1.37 

6 REDUCE WINDOW AREA -1.7 -.3       -5.56 -3.89       -9.45 1 -.11 -148.00 

7 INSTALL GAS HW HEATER 702.9 0   2300.10 .00   2300.10 24702 10.74 1.50 

8 LIGHTING MODIFICATIONS 0 54.23          .00 703.36     703.36 7975 11.34 .77 
12 INSTALL RADIANT HEATERS 359.7 7.9   1177.05 102.46   1279.51 13754 10.75 1.06 

14 HEAT DESTRATIFICATION 382 -208   1250.02 -2697.76 -1447.74 5646 -3.90 -.76 

15 HASH »ATE! HEAT RECOVERY 4375 0 14316.31 .00 14316.31 120403 8.41 1.87 

15A HASH HATER HI HTH NEW HTR 3954 0 12938.67 .00 12938.67 110474 8.54 1.84 

17 LOWER HW SUPPLY TEMP 941" 0   3079.23 .00   3079.23 119 .04 418.31 

19 STEM! TRAP REPLACEMENT 172 0    562.84 .00     562.84 105 .19 54.03 

20 INSTALL 1000 LB CBW 2114.7 0   6919.93 .00   6919.93 103847 15.01 1.08 

20A REPLACE STEAK DRYERS 3123 2.8 10219.39 36.32 10255.71 84545 8.24 1.96 

20B REPLACE 400 LB DRYER 638.8 28.5   2090.35 369.65   2459.99 51605 20.98 .73 
/21 IISTALL AIR CURTAIN 393 0   1286.01 .00   1286.01 794 .62 10.92 

23 RECYCLE RIMSE HATER 2479 0   8112.03 .00   8112.03 32704 4.03 3.82 

24 EXHAUST HR 100 LB DRYERS 7678 -153 25124.72 • •1984.41 23140.31 379122 16.38 1.00 

24A EXHAUST HI 400 LB DRYERS 1273 0   4165.64 .00   4165.64 57927 13.91 1.16 
26 THERMAL FLUID PRESSES 1620 13.75   5301.13 178.34   5479.46 220006 40.15 .42 
27 COLD HATER LAUDERING 2098 -20   6865.29 -259.40   6605.89 119 .02 908.26 

31 TORN OFF STEAH 1147 0   3753.33 .00   3753.33 8910 2.37 6.80 
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TABLE III-2 

ENERGY CONSERVATION OPPORTUNITY SUMMARY 
BUILDING 2352 - FORT LEONARD WOOD, MO. 

ECO \ TITLE 

FUEL ELEC FUEL ELEC TOTAL SAVINGS 
SAVINGS SAVINGS SAVINGS SAVINGS SAVINGS INSTALLED SIMPLE INVESTMENT 
(COST) (COST) (COST) (COST) (COST) COST   PAYBACK RATIO 
HBTÜ HBTU $ $     $ YEAK (SIR) 

27 COLD WATER LAUNDERING 2098 -20 6865.29 -259.40 6605.89 119 .02 908.26 

17 LOWER m SUPPLY TEMP 941 0 3079.23 .00 3079.23 119 .04 418.31 

19 STEAM TRAP REPLACEMENT 172 0 562.84 .00 562.84 105 .19 54.03 

21 INSTALL AIR CURTAIN 393 0 1286.01 .00 1286.01 794 .62 10.92 

31 TURN OFF STEAM 1147 0 3753.33 .00 3753.33 8910 2.37 6.80 

23 RECYCLE RINSE WATER 2479 0 8112.03 .00 8112.03 32704 4.03 3.82 

20A REPLACE STEAM DRYERS 3123 2.8 10219.39 36.32 10255.71 84545 8.24 1.96 

1 REPAIR PIPE INSULATION 901 0 2948.34 .00 2948.34 17531 5.95 1.95 

15 WASH WATER EEAT RECOVERY 4375 0 14316.31 .00 14316.31 120403 8.41 1.87 

15A WASE WATER HR WTH NEK HTR 3954 0 12938.67 .00 12938.67 110474 8.54 1.84 
7 INSTALL GAS HW HEATER 702.9 0 2300.10 .00 2300.10 24702 10.74 1.50 

2 CAULK i  SEAL WINDOWS 298 0  975.15 .00  975.15 4814 4.94 1.37 

24A EXHAUST HP: 400 LB DRYERS 1273 0 4165.64 .00 4165.64 57927 13.91 1.16 

20 INSTALL 1000 LB CBK 2114.7 0 6919.93 .00 6919.93 103847 15.01 1.08 

12 INSTALL RADIANT HEATERS 359.7 7.9 1177.05 102.46 1279.51 13754 10.75 1.06 

24 EXHAUST HP 100 LB DRYERS 7678 -153 25124.72 -1984.41 23140.31 379122 16.38 1.00 

8 LIGHTING MODIFICATIONS 0 54.23    .00 703.36  703.36 7975 11.34 .77 

20B REPLACE 400 LB DRYER 638.8 28.5 2090.35 369.65 2459.99 51605 20.98 .73 

26 THERMAL FLUID PRESSES 1620 13.75 5301.13 178.34 5479.46 220006 40.15 .42 

14 HEAT DESTRATIFICATION 382 -208 1250.02 -2697.76 -1447.74 5646 -3.90 -.76 

6 REDUCE WINDOW AREA -1.7 -.3  -5.56 -3.89  -9.45 1 -.11 -148.00 
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A. ECO #1 - PIPE INSULATION 

Savings are based upon replacing approximately 10% of all piping 
insulation. It is assumed that damaged insulation provided no 
resistance to heat loss. This project has a payback period of 
approximately 6 years.  Its SIR is 1.95. 

B. ECO #3 - CAULK AND SEAL WINDOWS 

Energy is wasted by air infiltrating through window cracks. The 
savings shown for this project are based upon estimates of crack 
width and length for all windows. This project shows consider- 
able energy savings with a rapid payback of 4.94 years and a SIR 
of 1.37. 

C. ECO #6 - WINDOW AREA REDUCTION 

By reducing window area, summer cooling loads are decreased 
through a reduction in solar heat gains. If windows are replaced 
with materials having "U" values egual to those of the existing 
wall, then winter heating loads should also be reduced. 

Savings for this ECO are estimated through computer simulation. 
The computer program shows there is no significant potential for 
conserving energy by reducing window area at the laundry 
facility. 

D. ECO #7 - INSTALL GAS HW HEATER 

Efficiency of hot water production is currently limited to the 
system efficiency of central plant eguipment. The PVI Company 
produces a gas fired hot water heater that guarantees efficien- 
cies in excess of 83%. The high efficiency is accomplished 
through direct contact heating elements and utilization of a 
stack economizer. The installation of such a heater will reduce 
energy consumption at the laundry facility by approximately 1367 
MBTU per year and provide a payback period of less than 4 years. 

E. ECO #8 - LIGHTING MODIFICATIONS 

The laundry facility is currently lighted with standard suspended 
fluorescent light fixtures. There is only one 200 watt 
incandescent fixture in the building. Existing lighting 
efficiency can be improved by installing new ballasts and lamps 
and by reducing lighting levels in the accounting area. 

ECO #8 will save approximately 54 MBTU of electrical energy. 
The payback period for this project is 11.34 years. The SIR is 
0.77. 
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ECO #12 - INSTALL RADIANT HEATERS 

Building heating efficiency can be improved by replacing existing 
steam unit heaters with infra-red radiant heaters. Infra-red 
heating provides comfort at reduced temperatures and eliminates 
the need for electrical energy. 

ECO # 12 provides an estimated fuel savings of 360 MBTU and 
electricity savings of 7.86 MBTU each year. This project has a 
payback of 10.75 years and an SIR of 1.06. 

G.   ECO #14 - HEAT DESTRATIFICATION 

This project involves installing circulating fans at ceiling level 
to force warm air back to floor level. The savings accomplished 
in fuel consumption are offset by additional electricity 
consumption. 

H.   ECO #15 & #15A - WASH WATER HR 

This project involves the installation of a skid-mounted packaged 
heat recovery unit. The heat recovery unit directs waste water 
through a heat exhchanger and heats incoming cold water. The unit 
also has the capacity to store hot water and provide additional 
heat as needed. 

ECO #15 provides an annual fuel savings of 4375 MBTU under existing 
conditions. If this project is implemented along with a more 
efficient hot water heater (ECO #15A), the annual savings are 3954 
MBTU and the payback period is 8.54 years with an SIR of 1.84. 

I.   ECO #17 - LOWER HOT WATER TEMPERATURES 

This project involves adjusting hot water supply temperature at 
the central plant and using existing booster heaters to achieve 
temperatures required at each washer. This project saves 941 MBTU 
each year with a payback of .04 years. This project should be 
tested before overall implementation. The exact capacity of 
existing booster heaters is unknown and required temperatures may 
not be achieved at each washer. One unit should be selected for 
testing before this project is implemented. 

J.   ECO #19 - STEAM TRAP REPLACEMENT 

The savings estimated through steam trap replacement are based upon 
leakage of one trap. No faulty traps were identified during the 
audit process. This ECO is presented to emphasize the importance 
of a steam trap inspection program. 
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K.   ECO #20 - INSTALL 1000 LB CBW 

This project involves the installation of a continuous batch washer 
with a total capacity of 1000 pounds. This type of equipment 
reduces energy consumption by reducing hot water consumption. This 
project gives a payback of 15.01 years and a SIR of 1.08. 

L.   ECO #20A - REPLACE STEAM DRYERS 

Existing 100 lb steam dryers have extremely low efficiency due to 
equipment design and resulting long drying cycles. All of the 
steam dryers now in place (20) can be replaced with two each 220 
lb gas fired dryers without a reduction in total capacity. 

ECO #20A provides an annual fuel savings of 3123 MBTU. Annual 
electricity savings are estimated to be 2.8 MBTU. The simple 
payback period is 8.24 years and the SIR is 1.96. 

M.   ECO #20B - REPLACE 400 LB GAS DRYERS 

Advanced technology and design has produced gas dryers that can 
remove 1 lb of water for as little as 1800 BTU's. Existing dryers 
use approximately 2700 BTU's to remove 1 lb of water. 

This ECO has a simple payback of over 20 years and an SIR of 0.73. 

N.   ECO #21 - INSTALL AIR CURTAIN 

dderable quantities of outside air infiltrate into the building 
>ugh the loading dock area.  Reducing this infiltration will 

Cons: 
through the loading 
also reduce overall energy consumption, 

ECO #21 involves installing a PVC closure type curtain rather than 
a forced air type curtain. This project saves approximately 393 
MBTU each year and pays for itself within 7 months. Since this is 
a low cost project with rapid payback it should be implemented as 
soon as possible. 

O.   ECO #2 3 - RECYCLE RINSE WATER 

Energy can be conserved by recycling rinse water to following wash 
cycles. To accomplish water recycling diverting valves must be 
installed on existing washers. A collection sump, circulating pump 
and holding tank must be installed. Some control modifications are 
also required. 

ECO #23 saves approximately 2479 MBTU of energy each year and a 
payback period of 4.03 years.   Its SIR is 3.82. 
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ECO #24 - EXHAUST HEAT RECOVERY 100 LB DRYERS 

Considerable energy is wasted from dryer exhaust air. The 
installation of an air to air heat exchanger will recover much of 
this wasted energy. Existing 100 lb dryers are exhausted through 
two separate lint filter systems. Heat exchangers could be 
installed at these two common points. 

This ECO provides considerable energy savings potential. It is 
estimated that approximately 7678 MBTU of fuel could be saved each 
year through this project. However, high equipment costs cause 
this ECO to have a marginal payback of 16.38 years and an SIR of 
1.00. 

Q.   ECO #24A - EXHAUST HEAT RECOVERY 400 LB DRYERS 

Existing 400 lb dryers are exhausted separately and each dryer 
would require it's own heat recovery unit. "Energenics" Inc. 
manufacturers a package heat recovery and lint filter system. 
Installation of these units shows an energy savings potential of 
1273 MBTU per year. However, the payback period for this project 
(13.91 years) is marginal and it has an SIR of 1.16. 

R.   ECO #26 - THERMAL FLUID PRESSES 

Thermal fluid presses provide improved efficiency and production 
over existing steam presses. ECO #26 involves replacing existing 
sheet presses with new thermal fluid presses. 

This project provides an estimated savings of 1620 MBTU per year 
in fuel energy and 13.75 MBTU in electrical energy. The payback 
period is in excess of 40 years and its SIR is 0.42. 

ECO #27 - COLD WATER LAUNDERING 

Energy required for water heating can be eliminated through cold 
water laundering. However, wash cycle times will increase slightly 
and the quality of product is usually not as good as achieved 
through hot water laundering. Although, this ECO provides energy 
savings and rapid payback, careful consideration should be given 
to the quality of the end product prior to implementing this ECO. 
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T.   ECO #31 - SHUT OFF STEAM 

Energy can be conserved by shutting of boilers when there is no 
requirement for steam. This procedure will eliminate boiler 
cycling to maintain system pressure during off use periods. This 
ECO saves energy and has a rapid payback period. However, the 
periodic shut down of central plant boilers causes thermal 
expansion and contraction in the steam distribution system. 
Repeated cycles of expansion and contraction can result in pipe 
system failure. 

Ill - 7 



ECO # 1 

DESCRIPTION:        REPAIR PIPE INSULATION 

SAVINGS POTENTIAL:  PORTIONS OF STEAM SUPPLY AND CONDENSATE RETURN PIPING 
INSULATION ARE IN NEED OF REPLACEMENT. INSULATION 
REPAIR WILL REDUCE PIPING HEAT LOSSES AND IMPROVE SYSTEM 
EFFICIENCY. 

A:  ESTIMATED SAVINGS 

POTENTIAL SAVINGS WERE BASED UPON THE FOLLOWING CONDITIONS: 

AN ESTIMATED TEN PERCENT OF PIPING IS IN NEED OR REPAIR: 

DAMAGED INSULATION IS REPRESENTED AS BARE EXPOSED PIPE FOR CALCULATION 
PURPOSES. 

THE FOLLOWING SPREAD SHEETS CALCULATE HEAT LOSSES FOR  THE TEN PERCENT OF 
BARE PIPE AND LOSSES AFTER INSULATION. 

HEAT LOSS FOR EXPOSED PIPE (MBTU) =      965.93 
HEAT LOSS FOR INSULATED PIPE (MBTU) =     64.74 

TOTAL FUEL SAVINGS 901.19 
$ SAVINGS = 2946.89 
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HEAT LOSS DUE TO INSULATED PIPE 

PIPE NOMINAL PIPE 10* Or PIPE OUTSIDE ANNUAL HEAT LOSS f   TOTAL 

SERVICE PIPE SIZE LENGTH PIPE TEMPERATURE TEMPERATURE USAGE (BTU/HR HEAT LOSS 

(INCHES) (FEET) LENGTH (F) (F) (HOURS) «FT) (MBTU) 

STEAM 8 112 11.2 325 80 8760 65.00 6.37728 

6 120 12 325 80 8760 54.00 5.67648 

5 49.5 4.95 "7Zfe 

toft-J 80 8760 48.00 2.081376 

4 94.5 9.45 3£5 80 8760 4£.00 3.476844 

»i £7 2.7 325 80 8760 33.00 . 922426 

£.5 36 3.6 325 80 8760 31.00 .377616 

£ 162 16.2 325 80 8760 £4.00 3.405685 

1.5 £05 20.5 325 80 8760 33.00 5.32614 

1.25 139.5 13.95 80 8760 31.00 3.786262 

1 342 34.2 3£5 80 8760 30.00 6.9S776 

.75 237 £9.7 3£5 80 8760 £7.00 7.02464'. 

.5 16 1.6 3£5 80 8760 £4.00 .336364 

CONDENSATE         3.5 58.5 5.85 180 80 8750 18.00 .922426 

3 162 16.2 180 60 8760 16.00 £.270532 

2.5 144 14.4 180 80 8760 15.00 1.89216 

2 18 1.8 180 80 8760 13.00 .204964 

1.5 49.5 4.95 180 80 8760 14.00 .607058 

1.25 207 £0.7 160 80 8760 13.00 2.357316 

1 117 11.7 180 80 B760 11.00 1.127412 

.75 729 72.9 180 80 8760 10.00 

TOTAL 

6.36604 

64.74910 

TOKEN FROH ASHRAE HANDBOOK OF FUNDAMENTALS 
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HEAT LOSS DUE TO EXPOSED PIPE 

PIPE  NOMINAL PIPE 1W0F PIPE OUTSIDE ANNUAL HEAT LOSS » TOTAL 

SERVICE PIPE SIZE LENGTH PIPE TEMPERATURE TEMPERATURE USAGE «BTU/HR HEAT LOSS 

<INCHES) «FEET) LENGTH «F> »F> «HOURS) »FT) «MBTUi 

STEAM       & 112 11.2 325 60 8760 1690.36 165.846b 

£ 120 12 325 80 8760 1323.60 139.1575 

5 49.5 4.95 325 60 8760 1126.26 46.63685 

4 94.5 9.45 325 60 8760 925.92 76.6455; 

3 27 2.7 325 60 8760 734.42 17.37050 

2.5 36 3.6 325 60 8760 612.66 19.32715 

2 162 16.2 325 60 6760 514.53 73.02650 

1.5 205 20.5 325 80 6760 419.47 75.32842 

1.25 139.5 13.95 325 60 8760 370.72 45.30273 

1 342 34.2 325 60 8760 299.65 69.76473 

.75 297 29.7 325 60 8760 244.23 63.5413: 

.5 16 1.6 325 60 6760 199.40 2.794790 

CONDENSATE   3.5 56.5 5.85 160 60 8760 243.90 12.43650 

3 162 16.2 160 60 8760 215.90 30.63660 

2.5 144 14.4 160 80 8760 180.50 22.768-99 

2 16 l.S 160 00 8760 151.80 2.393562 

1.5 49.5 4.95 160 80 8760 123.90 5.372552 

1.25 207 20.7 160 80 6760 109.70 19.852i2 

1 117 11.7 160 80 6760 66.60 9.101290 

.75 729 72.9 160 80 6760 72.50 

TOTAL 

46.25675 

965.9325 

* TAKEN FROM ASHRAE HANDBOOK OF FUNDAMENTALS 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
.PROJECT NO. & TITLE:  DACA41-89-D-0007    PIPE INSULATION 
ISCAL YEAR:   1989 ECO #,s 1 

'ANALYSIS DATE: ECON LIFE 15 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

X .9 

17531 
964 

1052 
17592 

0 
17592 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

COST  * SAVINGS 
$/MBTU MBTU/YR 

A. ELEC 12.97 0 
B. DIST 4.34 0 
C. RESD 3.49 0 
D. LPG 3.27 901 
E. WOOD 2.00 0 
F. TOTAL 901 

0 
0 
0 

2946 
0 

2946 

8.69 
12.42 
12.21 
11.67 
10.17 

0 
0 
0 

34383 
0 

34383 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

0 
9.11 

0 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. TOTAL 

(1) 
SAVINGS 
(COST) 

0 
0 
0 
0 

(2)       (3) (4) 
YEAR OF  DISCOUNT  DISCOUNTED 

OCCURANCE  FACTOR   SAVE(COST) 
1.00 
1.00 
1.00 

0 
0 
0 
0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 0 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 11346 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 2946 

. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 34 3 83 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 1.95 

*  COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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ECO # 3 

DESCRIPTION:        CAULK & SEAL WINDOWS 

SAVINGS POTENTIAL:  CAULKING AND SEALING OF WINDOWS WILL REDUCE THE AMOUNT 
OF OUTSIDE AIR INFILTRATING INTO THE BUILDING. 
REDUCTION OF INFILTRATION WILL ALSO REDUCE BUILDING 
HEAT LOADS AND TOTAL FUEL CONSUMPTION. 

A:  ESTIMATED SAVINGS 

POTENTIAL SAVINGS WERE BASED UPON THE FOLLOWING CONDITIONS: 

# OF     CRACK 
WINDOWS    LENGTH 

486        9 
95       12 

AVERAGE CRACK LENGTH =9.5 FEET 

INFILTRATION (CFM) = Q/P X P 

Q/P = INFILTRATION PER FOOT OF CRACK 
P = PERIMETER OF CRACK 

FROM ASHRAE TABLE 5.6 LOAD MANUAL 

Q/P =        .25 TIGHT FITTING WINDOW 
Q/P = .5 AVERAGE FITTING WINDOW 

CFM PER WINDOW =    .5X9.5= 5 
CFM PER WINDOW =    .25 X 9.5 =        2 

HEAT LOSS PER DEGREE 

Q = 1.08 CFM DELTA T 

Q = 5.13 DELTA T    AVERAGE FITTING WINDOW 
Q = 2.57 DELTA T    TIGHT FITTING WINDOW 

THE HEAT LOSS PER DEGREE WAS USED IN THE FOLLOWING BIN CALCULATIONS TO 
DETERMINE THE ANNUAL HEAT LOSS PER WINDOW FOR TIGHT AND AVERAGE FITS. 

ENERGY LOSS AVERAGE FIT =        1027368 
ENERGY LOSS TIGHT FIT   = 514685 

SAVINGS PER WINDOW = 512683 
# OF WINDOWS = 581 

TOTAL ENERGY SAVINGS (MBTU) 298 
TOTAL $ SAVINGS = 975.13 

IV - 4 



ENERGY CALCULATIONS FOE HEAT LOSS DUE TO WINDOW INFILTRATION 
(TYPICAL WINDOW WITH WEATHERSTRIPPING) 

-A- -B- -C- --D-- --E-- —F— —G— -H- ... j— 

102 0 0 0 1640000 2045000 0 2 .00 

97 0 0 0 1640000 2045000 0 22 .00 

92 0 0 0 1640000 2045000 0 94 .00 

87 0 0 0 1640000 2045000 0 262 .00 

82 0 0 0 1640000 2045000 0 474 .00 

77 0 0 0 1640000 2045000 0 676 .00 

72 0 0 0 1640000 2045000 0 902 .00 

67 2.57 5 12.85 1640000 2045000 .0000078 900 14420.99 

62 2.57 10 25.7 1640000 2045000 .0000157 794 25445.04 

57 2.57 15 38.55 1640000 2045000 .0000235 706 33937.40 

52 2.57 20 51.4 1640000 2045000 .0000313 642 41147.89 

47 2.57 25 64.25 1640000 2045000 .0000392 557 44624.96 

42 2.57 30 77.1 1640000 2045000 .0000470 593 57010.98 

37 2.57 35 89.95 1640000 2045000 .0000548 565 63372.24 

32 2.57 40 102.8 1640000 2045000 .0000627 583 74732.78 

27 2.57 45 115.65 1640000 2045000 .0000705 396 57107.12 

22 2.57 50 128.5 1640000 2045000 .0000784 286 45826.70 

17 2.57 55 141.35 1640000 2045000 .0000862 156 27496.02 

12 2.57 60 154.2 1640000 2045000 .0000940 78 14997.83 

7 2.57 65 167.05 1640000 2045000 .0001019 40 8332.13 

2 2.57 70 179.9 1640000 2045000 .0001097 18 4037.88 

-3 2.57 75 192.75 1640000 2045000 .0001175 7 1682.45 

-8 2.57 80 205.6 1640000 2045000 .0001254 2 512.75 

514685.16 

-A- OUTDOOR TEMPERATURE 
-B- HEAT LOSS PER DEGREE FARENHEIT FOR A TYPICAL WINDOW 
-C- DIFFERENCE BETWEEN INDOOR DESIGN AND OUTDOOR TEMPERATURE. 

-D- HEAT LOSS 
-E- EQUIPMENT CAPACITY 
-F- FUEL INPUT 
-G- EQUIPMENT ON TIME 
-H- HOURS AT OUTDOOR TEMPERATURE 
-J- TOTAL HEAT LOSS (BTU) 
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ENERGY CALCULATIONS FOE HEAT LOSS DUE TO WINDOW INFILTRATION 
(TYPICAL WINDOW WITHOUT WEATHERSTRIPPING) 

-A- -B- -C- --D-- --E-- —F— —G— -H- -J- 

102 0 0 0 1640000 2045000 0 2 .00 

97 0 0 0 1640000 2045000 0 22 .00 

92 0 0 0 1640000 2045000 0 94 .00 

87 0 0 0 1640000 2045000 0 262 .00 

82 0 0 0 1640000 2045000 0 474 .00 

77 0 0 0 1640000 2045000 0 676 .00 

72 0 0 0 1640000 2045000 0 902 .00 

67 5.13 5 25.65 1640000 2045000 .0000156 900 28785.87 

62 5.13 10 51.3 1640000 2045000 .0000313 794 50791.07 

57 5.13 15 76.95 1640000 2045000 .0000469 706 67742.74 

52 5.13 20 102.6 1640000 2045000 .0000626 642 82135.68 

47 5.13 25 128.25 1640000 2045000 .0000782 557 89076.27 

42 5.13 30 153.9 1640000 2045000 .0000938 593 113800.14 

37 5.13 35 179.55 1640000 2045000 .0001095 565 126497.90 

32 5.13 40 205.2 1640000 2045000 .0001251 583 149174.77 

27 5.13 45 230.85 1640000 2045000 .0001408 396 113992.04 

22 5.13 50 256.5 1640000 2045000 .0001564 286 91475.09 

17 5.13 55 282.15 1640000 2045000 .0001720 156 54885.06 

12 5.13 60 307.8 1640000 2045000 .0001877 78 29937.30 

7 5.13 65 333.45 1640000 2045000 .0002033 40 16631.84 

2 5.13 70 359.1 1640000 2045000 .0002190 18 8060.04 

-3 5.13 75 384.75 1640000 2045000 .0002346 7 3358.35 

-8 5.13 80 410.4 1640000 2045000 .0002502 2 1023.50 

1027367.66 

-A- OUTDOOR TEMPERATURE 
-B- HEAT LOSS PER DEGREE FARENHEIT FOR A TYPICAL WINDOW 
-C- DIFFERENCE BETWEEN INDOOR DESIGN AND OUTDOOR TEHPERATURE 

-D- HEAT LOSS 
-E- EQUIPMENT CAPACITY 
-F- FUEL INPUT 
-G- EQUIPMENT ON TIKE 
-H- HOURS AT OUTDOOR TEMPERATURE 
-J- TOTAL HEAT LOSS (BTU) 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    CAULKING & SEALING 

SCAL YEAR:   1989 ECO #,s 3 
ALYSIS DATE: ECON LIFE 8 

1. INVESTMENT 

A. CONSTRUCTION COST 4797 

B. SIOH 264 
C. DESIGN COST 288 

D. ENERGY CREDIT CALC (1A+1B+1C) X .9 4814 
E. SALVAGE VALUE ° 
F. TOTAL INVESTMENT (ID - IE) 4814 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  *   SAVINGS   ANNUAL   DISCOUNT  DISCOUNTED 
$/MBTU    MBTU/YR   SAVINGS  FACTOR  *   SAVINGS 

m 

ELEC      12.97 0 0      5.74 0 
DIST       4.34 0 0      7.18 0 

A. 
B.    
C. RESD       3.49 0 0      6.79 0 
D. LPG 3.27        298        974      6.75 6578 
E. WOOD       2.00 0 0      6.41 0 
F. TOTAL 298        974 6578 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A. ANNUAL RECURRING ° 
(1) DISCOUNT FACTOR (TABLE A)  * 5.97 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 0 

B. NON RECURRING      (1)       (2)       (3)        (4) 
ITEM SAVINGS   YEAR OF  DISCOUNT  DISCOUNTED 

(COST)   OCCURANCE  FACTOR   SAVE(COST) 
a. 0 1.00 0 
b. 0 1.00 0 
c. 0 1-00 0 
d. TOTAL 0 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 0 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 2171 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 974 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 6578 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) l-37 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 

IV - 5 



v> 

UJ 
UJ 

I 
C/l 

u z 
öl 

5$ 
1- 

Os V) 
t- 

0 
u. 
O P 

UJ       " 

< ^ > s » o N T^ 
?v3 < Öv O^ 

K * h fS rv 
< 
o 

UJ 
UJ 

z 
o 
UJ 

I 
U 

o 
> 

_l 
(0 IS 
O -^ 

IXI 
E 
UJ 

o r- 1- (- < c < 
2 

a h w 
u t«\ 

z - u 
E 3 It • 

fc. 0 
UJ z <r 
> o 0 

t- 1- 
h- < i- cn 

5 5 2 
UJ 

O u 
u. 

tL 5 
UJ UJ 

0 
UJ 

- U 
c 
0 
K 
U < D 

H 
I o> 
Z 
?-> 

u 
2 ■x ' '           UJ 

1- 
m 
C 
u 

^ 

$ 
O *      f 1 
H U   <           0 < 
t- 

> 
Z 

sD r o 
u 

c 
*•> 
a < 
.J 

h w - V 

11 % 

_l 
< tfl 
h E 
OI 
h 

< (- trt 
3 2 
«• 

ID 

> 5 
c 
© 

«2 ' 
> 

2 UJ 
^ 

5 ° 
< 8 
Z    Q 
< . "2 2 

3 

2 
< 
3 
0 0 K 

il 
(- a 
< 6 
5 ° £    00 3 o 
I-  m cu 
to s 
UJ   f <: < 
H  S 0 ^ 

2 
0 UJ 

8[- 
o > § 

1- 
Q. 

,3s 
\h 

UJ 

X 
w 

in 
CO 

n 

0 

Oi 

2 fc 

< 

^ 

5 
X 
t- 

< 

< 
E* 
CO 

D 

O 
u. s 

UJ 
-1 

U>2 

«I 

■ 

o as 
tc 
o 

O 
tr & 

u 
0 V) u, 

< 
o 

IV   -   6 



ECO # 6 

DESCRIPTION:        REDUCE WINDOW AREA 

SAVINGS POTENTIAL:  REDUCTION OF WINDOW AREA PROVIDES SAVINGS POTENTIAL BY 
DECREASING SOLAR LOADS IN THE SUMMER AND INCREASING 
WALL "U" VALUES TO DECREASE WINTER HEATING LOADS. 

A:  ESTIMATED SAVINGS 

POTENTIAL SAVINGS WERE ESTIMATED THRU COMPUTER SIMULATION. THE FOLLOWING 
PAGE SHOWS MONTHLY ENERGY CONSUMPTION AFTER WINDOW AREA REDUCTION. 
WINDOW AREAS WERE REPLACED WITH MATERIALS HAVING "U" VALUES THE SAME AS 
EXISTING WALLS.  AS SHOWN ENERGY CONSUMPTION INCREASED SLIGHTLY OVER 
THE 12 MONTH PERIOD.  THIS IS BECAUSE NO COOLING SAVINGS WERE REALIZED 
BECAUSE THE BUILDING IS NOT AIR CONDITIONED AND WINTER HEAT LOADS 
INCREASED BECAUSE OF THE REDUCTION IN SOLAR HEAT GAIN. 

ANNUAL FUEL CONSUMPTION BEFORE WINDOW AREA REDUCTION = 29147.1 
ANNUAL FUEL CONSUMPTION AFTER WINDOW AREA REDUCTION = 29148.8 
ANNUAL SAVINGS (COST) MBTU -I-7 

$ COST AT 3.27 PER MBTU -5.56 

ANNUAL ELEC CONSUMPTION BEFORE WINDOW AREA REDUCTION = 214 3.4 
ANNUAL ELEC CONSUMPTION AFTER WINDOW AREA REDUCTION = 2143.7 
ANNUAL SAVINGS (COST) MBTU ~-3 

$ COST AT 12.97 PER MBTU -3.89 
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COMPUTER SIMULATION RESULTS 
FOR 

WINDOW AREA REDUCTION 

**************** **************************** ****************************** 

*    COMPUTER MODEL k   WINDOW REDUCTION   * 
**************** **************************** ****************************** 

*  TOTAL TOTAL k   TOTAL TOTAL   * 

»  FUEL ELECTRICAL ' k   FUEL ELECTRICAL  * 

»  INPUT USE k   INPUT USE   * 

*  JA» 87 k    2564 185.5 i k   2559.8 185.3  * 

*  FEB 87   * k   2344.6 169.2  ' k   2342.5 169.1  * 

*  MAR 87   < »   2658.2 192.9 * k    2659.4 193  * 

*  APR 87   i k   2517.4 185.5 i 2522.7 185.8  * 

*  HAY 87   < 2248.6 166.5 * 2254.1 166.8  * 

* JUNE 87   * 2433 181  * 2433.5 181.1  * 

* JULY 87   * '   2432.8 181 * 2432.8 181  * 

*  AÜG 87   * 2322.2 172.8  * 2322.2 172.8  * 

* SEPT 87   * 2432.8 181  * 2432.8 181  * 

*  OCT 87   * 2352.8 174.4  * 2354 174.5  * 

*  NOV 87   * 2181.4 160.6  * 2181.4 160.6  * 

*      DEC 87   * 2659.3 193  * 2653.6 192.7  * 

*  TOTAL   * 29147.1 2143.4  * 29148.8 2143.7  * 
***************** **************************** ***************************** 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    WINDOW AREA REDUCTION 
ISCAL YEAR:   1989 ECO #,s 6 
ALYSIS DATE: ECON LIFE 25 

1. INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

1 
0 
0 
1 
0 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

COST  * SAVINGS 
$/MBTU MBTU/YR 

A. ELEC 12.97 -.3 
B. DIST 4.34 0 
C. RESD 3.49 0 
D. LPG 3.27 -1.7 
E. WOOD 2.00 0 
F. TOTAL -2 

-4 
0 
0 

-6 
0 

■9 

11.16 
17.19 
17.12 
16.15 
13.47 

-43 
0 
0 

-90 
0 

-133 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST ( 3A X 3A1) 

0 
11.65 

0 

B. NON RECURRING (1) 
ITEM SAVINGS 

(COST) 
a. 0 
b. 0 
c. 0 
d. TOTAL 0 

(2)       (3)        (4) 
YEAR OF  DISCOUNT  DISCOUNTED 

OCCURANCE  FACTOR   SAVE(COST) 
1.00 
1.00 
1.00 

0 
0 
0 
0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 0 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) -44 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) -9 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) -133 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) -148.00 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 8 9 
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ECO # 7 

DESCRIPTION:        INSTALL EFFICIENT GAS FIRED HOT WATER HEATER 

SAVINGS POTENTIAL:  EXISTING HOT WATER PRODUCTION IS LIMITED TO THE 
EFFICIENCY OF THE CENTRAL BOILERS.  AN ENERGY 
EFFICIENT HOT WATER HEATER WILL IMPROVE EFFICIENCY 
AND REDUCE ENERGY CONSUMPTION. 

A:  ESTIMATED SAVINGS 

SAVINGS ESTIMATES ARE BASED UPON THE FOLLOWING CONDITIONS: 

AVERAGE TEMPERATURE OF SUPPLY HOT WATER = 160  DEG F 
AVERAGE TEMPERATURE OF SUPPLY COLD WATER = 60  DEG F 
EXISTING PLANT EFFICIENCY  = 75 % 
EFFICIENCY OF NEW HOT WATER HEATER = 83 

EXISTING ENERGY USE FOR HOT WATER 

GALLONS HOT WATER X 8.33 X DELTA T 

8- 

MBTU =         
1,000,000 

GALLONS HOT WATER =   6565600 
DELTA T = 100 

MBTU =        5469.145  NOT ACCOUNTING FOR PLANT EFFICIENCY 
MBTU =        7292.193  USING 75% PLANT EFF. 
MBTU =        6589.331  WITH 83 % EFFICIENT HOT WATER HEATER 

SAVING MBTU =        702.8620 
$ SAVINGS = 2300.38 
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COST  * SAVINGS 
$/MBTU MBTU/YR 

A. ELEC 12.97 0 
B. DIST 4.34 0 
C. RESD 3.49 0 
D. LPG 3.27 702.9 
E. WOOD 2.00 0 
F. TOTAL 702.9 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    INSTALL GAS HW HEATER 
.ISCAL YEAR:   1989 ECO #,s 7 
ANALYSIS DATE: ECON LIFE 25 

1. INVESTMENT 

A. CONSTRUCTION COST 24616 
B. SIOH 1354 

C. DESIGN COST 1477 

D. ENERGY CREDIT CALC (1A+1B+1C) X .9 24702 
E. SALVAGE VALUE ° 
F. TOTAL INVESTMENT (ID - IE) 24702 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

0 11.16 0 
0 17.19 0 
0 17.12 0 

2298 16.15 37121 
0 13.47 0 

2298 37121 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A. ANNUAL RECURRING ° 
(1) DISCOUNT FACTOR (TABLE A)  * 11.65 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 0 

B. NON RECURRING      (1)       (2)       (3)        (4) 
ITEM SAVINGS   YEAR OF  DISCOUNT  DISCOUNTED 

(COST) OCCURANCE  FACTOR SAVE(COST) 
a. 0                1.00 0 
b. 0                1.00 0 
c. 0                1.00 0 
d. TOTAL 0 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 0 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 12250 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 2298 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 37121 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) I-50 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
IV - 10 
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"High efficiency 
doesn't necessarily mean 
you'll ever save a dollar 

on fuel cost. 
But high fuel-to-water efficiency 
is saving thousands every day. 

TURBOPOWER 
Water Heaters IV   -   12 



Here's how PVTs Turbopower* 
water heater did in the lab... 

UNDERWRITERS LABORATORIES INC. 

an independent, not-for-profit organization testing for public safety 

May   13,   1987 

PVI Industries, Inc. 
Mr. D. A. Varalla 
P.O. Box 7124 
Fort Worth, TX  76111 

Our Reference: MH11050, 87NK9584 

Thermal Efficiency Testing Subject: 

Dear Mr. Varalla: 

This will Report the results of thermal efficiency testing of 
Turbopower heat source modules conducted at your factory and 
witnessed by the writer during the weeks of April 27 and May 4, 
1987. 

Testing was witnessed on representative Turbopower Module 
Sizes 250TP, 500TP, 1000TP, 2500TP, and 4000TP.  Results are 
considered representative of the remaining ten sizes not tested. 
The thermal efficiency test was conducted following the guide- 
lines in Part II, Par. 2.8, Addenda Pages 6, 7, and 8, ANSI 
Z21.10.3B-1986.  Results of'tests on all sizes indicate a thermal 
efficiency not less than 83.0 percent. 

This letter completes our work in connection with Project 87NK9584 
and we have notified our Accounting Department to submit an in- 
voice for the charges incurred. 

If you have any comments or questions, please do not hesitate 
to contact the undersigned. 

Very truly yours, 

T. K. THOMPSON (Ext. 3270) 
Engineering Associate 
Heating, Air Conditioning 
and Refrigeration Department 

TKT:jp 

Reviewed 

/j/ HUGHES'^ (Ext. 2472) 
(Engineering Group Leader 
Heating, Air Conditioning 
and Refrigeration Department 

ANSI Z2I. W.3 is a recognized water healer standard. Il sets an incoming water temperature, sets a specific temperature rise, measures all gas consumed during 
testing and actually weighs the heated water to obtain its BTU content This BTU content when compared to the total BTUs of gas consumed during lestmg 
determines the exact percentage of energy that was directly absorbed by the water Because it calculates only the energy absorbed by the water ANSI Z2I lit 3 
is a tme measure of a heater's fuel-to-water efficiency and is far more accurate than efficiency determined from flue gas temperature and CO; analysis w ithout 
any water temperature parameters, such as ANSI Z21 IV Almost every advertised water heater efficiency rate is determined by the less accurate flue gas tern 
peralure and CO analysis 
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A Comparison 
of Efficiency Tests 

Fuel-to-Water Efficiency 

ANSI Z21.10.3: "Gas Water Heaters" 
• incoming water temperature is established at 70°F ± 2°F 
• temperature rise is established at 70°F± 2°F 
• flow rate is such that there is no variation in outlet temper- 

ature greater than ± I°F, once temperature rise is set 
• inlet and outlet temperatures are recorded every minute 
• test runs for 30 minutes 
• heated water is weighed at the end of the test to determine 

exact volume which in turn determines its BTU content 

ANSI Z21.10.3 determines thermal efficiency by isolating 
the BTUs absorbed directly into the water. The result is true 
fuel-to-water efficiency, accurate recovery rates and a more 
accurate determination of fuel use in given installations. 

Flue Analysis Efficiency 

ANSI Z21.13: "Gas-fired low pressure 
steam and hot water boilers." 
• no incoming water temperature specified 
• no temperature rise specified 
• flow rate is such that outlet temperature can vary by ± 4°F 
• no check of inlet and outlet temperatures 
• no specified test length for indoor hot water boilers 
• no weighing of heated water 

Flue gas analysis derives efficiency from a test without 
parameters. All that is measured is flue temperature and flue 
gas C02 level. This determines only the percentage of BTUs 
lost through the flue and does not isolate the BTUs absorbed 
into the water. The result are recovery rates and suggested fuel 
savings that are both suspect in accuracy. Most advertised 
water heater efficiencies are derived from flue gas analysis. 

For more information on Turbopower® or any of the other 
quality PVI® water heater and boiler products, return this card. 

Check the 
other side 
to see if 

your name 
is correct. 

TP 1 

BUSINESS REPLY MAIL 
FIRST  CLASS PERMIT    NO.   1783 FORT UORTH,  TX 

POSTAGE WILL BE PAID BY ADDRESSEE 

PVI INDUSTRIES INCORPORATED 
PO BOX 7124 
FORT WORTH TX    76111-9963 

NO POSTAGE 
NECESSARY 

IF MAILED 
IN THE 

UNITED STATES 

PV 475 1-89 ||,,.l.ll.....ll«illiMlMtl«l>l»ill»Mll>l>i>M iv - 14 



Other Advantages 
of Turbopower® 

Superior Tank Linings 
To ensure rust-free hot water, PVI offers NICKELSHIELD*and POLYSHIELD1" tank linings. Applied only after complete 

tank fabrication, the linings are holiday-free with no exposed welds and no need for sacrificial anodes or maintenance. 
NICKELSHIELD«The premium tank lining in the industry. NICKELS HI ELD® is a 97% pure nickel coating applied by an 

electroless chemical bath process. The result is an even and continuous non-ferrous metallic lining which is applicable to all 
water conditions and is the superior choice in high temperature potable water systems. 

POLYSHIELD.'" When lower first cost is a primary consideration, PVI offers POLYSHIELD'"-a polymerized flourocarbon 
plastic. Unlike competitively priced porcelain enamel or "glass" linings. POLYSHIELD™ is non-porous and non eroding and 
means extended life in a lower-cost lining. 

Durable Heating Section 
TURBOPOWER®'s heating section is completely non-ferrous on the waterside with solid copper fire tubes and a copper-clad 

combustion chamber for corrosion resistance and long life. 

Ease of Maintenance 
TURBOPOWER®'s burner and entire heating section can be removed with ordinary hand tools and without disturbing the 

tank for routine cleaning, maintenance and repair. Also, all units have a minimum 23" manway for waterside access. 

Guaranteed Against Thermal Shock 
The "floating'* fire tube design allows for unhindered expansion and contraction in response to temperature changes. 

Lower Venting Costs 
TURBOPOWER* is U.L. listed for less expensive type "B" venting which can save hundreds of dollars in up front costs. 

Ease of Installation 
PVI's SUPERTANK1"' design allows certain units with up to 1500 gallons of storage to be installed through standard 36" 

doors. Idea! for retrofit. 

Non-Condensing 
Because TURBOPOWER® operates at an efficiency level slightly below the level where water vapor condenses, there is no 

need for the expensive lined flue pipes and collectors needed to deal with acidic condensate. 

TURBOPOWER'S® patented, totally submerged 
2-pass combustion chamber and firetubes. 

IV   -   15 



And here's how it's doing 
in the field. 

$12,500 saved in nine months. 
On October 15, 1985, the owners of an Austin, Texas apartment complex replaced two 1200 MBH atmospheric watertube 

boilers with two 1200 MBH TURBOPOWER® gas water heaters. The apartment complex has 200 units with central laundry 
and almost 100% occupancy each year. Comparison of gas bills for the same nine months before and after TURBOPOWER'"" 
installation showed a 31.6% reduction in fuel use and a $12,500 fuel savings, even with a gas price increase! These savings 
made up the cost difference between the superior TURBOPOWER® heaters and some less expensive atmospheric substitutes 
in less than a year, with all subsequent savings going into the owner's pocket. 

$5685 saved in five months. 
Owners of a hotel in Gainesville, Georgia replaced an atmospheric boiler and storage tank with two 500 MBH TURBO- 

POWER®gas water heaters on April 10, 1988. The hotel has 79 guest rooms and a house laundry. Comparison of gas bills from 
the same time the previous year indicated an average monthly fuel savings of $1100 and an incredible 45% average monthly 
reduction in fuel use! 

$7742 saved in six months. 
In May 1986, owners of a residential hi-rise in Pittsburgh replaced four 500 MBH atmospheric boilers and separate storage 

with two 1600 MBH TURBOPOWER® water heaters. Comparing gas bills from May to October 1986 with those from May to 
October 1987 shows a 26% reduction in fuel use and a $7742 fuel savings! 

/ 

About two years ago, PVI decided to do something 
that no other water heater manufacturer had done - 
acquire independent third party certification of our 
efficiency rate. We did this to help alleviate all the con- 
fusion surrounding water heater efficiency claims and 
to let engineers and business owners know that they 
didn't just have to take our word for it. 

If they never learned a thing about fuel-to-water 
efficiency, it's okay, because these owners have since 
discovered the most important thing about PVI's TUR- 
BOPOWER.® It saves them money. Big money! And the 
fuel savings quickly pay back any cost difference 

between TURBOPOWER« and less expensive atmo- 
spheric substitutes, with the owners pocketing all the 
future savings. 

So if you're involved in new construction or are con- 
sidering replacing your existing hot water system, you 
owe it to yourself to look into PVI. The efficiency is not 
just a claim, it's verified and guaranteed. And the sys- 
tem is a proven money saver. 

Incidentally, only one other manufacturer has since 
had their efficiency claim certified by an independent 
third party. As for all the others, we guess you'll just 
have to take their word for it. 

1-800-433-5654 

PVI INDUSTRIES INCORPORATED 
P.O. BOX 7124 • FORT WORTH, TEXAS 76111 IV   -   16 



ECO # 8 

DESCRIPTION:        LIGHTING MODIFICATIONS 

SAVINGS POTENTIAL:  ELECTRICITY CONSUMPTION CAN BE REDUCED THRU MORE 
EFFICIENT LIGHTING AND REDUCTION OF LIGHT LEVELS, 

:  ESTIMATED SAVINGS 

SAVINGS ESTIMATES ARE BASED UPON THE FOLLOWING CONDITIONS: 

EXISTING FLUORESCENT FIXTURES ARE MODIFIED WITH ENERGY 
EFFICIENT BALLASTS AND LAMPS. 

EXISTING INCANDESCENT FIXTURE IS REPLACED WITH ENERGY 
EFFICIENT FLUORESCENT FIXTURE. 

LIGHTING LEVELS CAN BE REDUCED IN THE ACCOUNTING AREA WHERE 
TWO FIXTURES CAN BE REMOVED. 

ENERGY SAVINGS THRU LIGHTING MODIFICATIONS 

THE FOLLOWING SPREAD SHEETS SHOW EXISTING ELECTRICITY USE DUE 
TO LIGHTING AND CONSUMPTION AFTER MODIFICATIONS ARE MADE. 

EXISTING CONSUMPTION  = 61718   KWH 
CONSUMPTION AFTER MOD.  = 4 6126   KWH 

SAVINGS (KWH) = 15592 
SAVINGS (MBTU) = 53.21502 
$ SAVINGS  = 690.1988 

CONSUMPTION AFTER MOD. & RED.  = 45826 
SAVINGS (KWH) = 15892 
SAVINGS (MBTU) = 54.23891 
$ SAVINGS  = 703.4786 
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iiinnmimiiitiwwMiummmtttwHnnfWMMtfttttWMtwttwiiiiiiitm« www WHIIIIIIIIHH 

t TYPE  WBER MATTS  TOT«.  WDIFIED MODIFIED HOURS   TOT«.  KDIFIED SAVINGS   SAVINGS 
»OF    OF    PEÄ   MATTS MATTS PER  TOTAL   PER    KH    TOT«.    KWH      % 
•FIXTURE FIXTURE FIXTURE        FIXTURE   MATTS   YEAR KHH 
WWHWIWWIHHHWWIHHWHWHHWWWHmHHWHMWWHWWIWWHWHHWW 

ft      307    %  23*72     72   22104   2060 61301.76  45376.3  15325.44 

B       1    200   200     72     72   2080     416  143.76   266.24 

««wff«iMiiititM«w»M«imiiiMWH«wmtwwww^  

FIXTURE TYPES:  A - FLUORESCENT 2 - 40« BULB FIXTURE 
B - INCANDESCENT 200« BULB 

LIWT 
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t TYPE  »USER MATTS  TOT«.  MODIFIED MODIFIED HOURS   TOT«.  MODIFIED SWINGS   SWINGS 
t OF    OF    PER   MATTS  MATTS PER  TOT«.   PER    KMH    TOT«.    KMH      % 
»FIXTURE FIXTURE FIXTURE        FIXTURE   MATTS   YEAR KMH 

ft      307    96  29*72     72   21960   2060 61301.76  45676.8  1562*.% 

B       i    200   200     72     72   2060     416  149.76   266.24 

^t*«^««^*«4«*«w^««^^t«»««^l«^«l^"^^'^^^»''"«"»**>*****»**l'<l'l",''"' 

FIXTURE TYPES:      A - FLUORESCENT   2 - 40« BULB FIXTURE 
B - INCANDESCENT 200U BULB 

ÖLCULATION CONTAINS REDUCTION OF LIGHTING IN ACCOUNTING AREA 

LIWT 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    LIGHTING MODIFICATIONS 
ISCAL YEAR:   1989 ECO #,s 8 

ANALYSIS DATE: ECON LIFE 15 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

7947 
437 
477 

7975 
0 

7975 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

COST  * SAVINGS 
$/MBTU MBTU/YR 

A. ELEC 12.97 54.23 
B. DIST 4.34 0 
C. RESD 3.49 0 
D. LPG 3.27 0 
E. WOOD 2.00 0 
F. TOTAL 54.23 

703 
0 
0 
0 
0 

703 

8.69 
12.42 
12.21 
11.67 
10.17 

6112 
0 
0 
0 
0 

6112 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

0 
9.11 

0 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 

(1)       (2)       (3)        (4) 
SAVINGS   YEAR OF  DISCOUNT  DISCOUNTED 
(COST)   OCCURANCE  FACTOR   SAVE(COST) 

0 
0 
0 
0 

1.00 
1.00 
1.00 

0 
0 
0 
0 d. TOTAL 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 2017 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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ECO # 12 

5CRIPTION:        INSTALL RADIANT HEATERS IN PLACE OF STEAM UNIT HEATERS. 

SAVINGS POTENTIAL:  INFRA RED HEATERS PROVIDE A FEELING OF COMFORT AT 
SAVINGS POTEN11AL,.  ^^ TEMpERATURES ^D ELIMINATE THE PROBLEM OF HEAT 

STRATIFICATION NEAR THE ROOF.  THE RADIANT HEATER IS ALSO 
MORE ADAPTABLE TO ZONE CONTROL IN LARGE OPEN AREAS. 
A 30% SAVINGS IN FUEL COSTS IS ASSUMED FOR CALCULATIONS. 
THIS AMOUNT IS LESS THAN THE 3 3% PROJECTED BY ASHRAE 
PROCEDURES AND LESS THAN THE 32-50% SHOWN IN PRODUCT 
CATALOGS. 

A:  ESTIMATED SAVINGS 

THE FOLLOWING SPREAD SHEET USES THE BIN METHOD TO ESTIMATE EXISTING 
ENERG? CONSUMPTION. THE SPREAD SHEET PROVIDES A CHECK OF ESTIMATES 
PROVIDED IN THE COMPUTER SIMULATION. 

FUEL CONSUMPTION (SPREAD SHEET) = 
FUEL CONSUMPTION (COMPUTER SIMULATION) = 
(USE 1199 MBTU) 

SAVINGS = 1199 X .3 = 
$ SAVINGS § 3.27 PER MBTU = 

ELECTRICITY SAVINGS 

21 UNIT HEATERS WITH .25 HP MTRS 

KWH SAVED = (21)(.25)(.746)(588 HRS) = 
MBTU SAVED = 
$ SAVINGS AT 12.97 PER MBTU = 

1199 
1170 

359.7 
1176.22 

MBTU 
MBTU 

MBTU 

2302.902 
7.859805 

102.46 
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TOT«. FUEL USED FOR SPACE »CAT 

-B- -C- -D- —Dl~ --D2- --E-- —F  r -H- —J— 
-A- b 

102 0 0 0 0 0 1640000 2045000 .00 2 .00 

97 0 0 0 0 0 1640000 2045000 .00 22 .00 

92 0 0 0 0 0 1640000 2045000 .00 94 .00 

87 0 0 0 0 0 1640000 2045000 .00 262 .00 

82 0 0 0 0 0 1640000 2045000 .00 474 .00 

77 0 0 0 0 0 1640000 2045000 .00 676 .00 

72 0 0 0 0 0 1640000 2045000 .00 902 .00 

67 0 0 0 0 0 1640000 2045000 .00 900 .00 

62 0 0 0 0 0 1640000 2045000 .00 794 .00 

57 0 0 0 0 0 1640000 2045000 .00 706 .00 

52 0 0 0 0 0 1640000 2045000 .00 642 .00 

47 0 0 0 0 0 1640000 2045000 .00 557 .00 

42 22000 5 110000 2580 112580 1640000 2045000 .07 593 83246388.60 

37 22000 10 220000 5160 225160 1640000 2045000 .14 565 158631398.17 

32 22000 15 330000 7740 337740 1640000 2045000 .21 583 245527712.74 

27 22000 20 440000 10320 450320 1640000 2045000 .27 3% 222364720.98 

22 22000 25 550000 12900 562900 1640000 2045000 .34 286 200745928.66 

17 22000 30 660000 15480 675480 1640000 2045000 .41 156 131397335.12 

12 22000 35 770000 18060 788060 1640000 2045000 .48 78 76648445.49 

7 22000 40 880000 20640 900640 1640000 2045000 .55 40 44922165.85 

2 22000 45 990000 23220 1013220 1640000 2045000 .62 18 22741846.46 

-3 22000 50 1100000 25800 1125800 1640000 2045000 .69 7 9826723.78 

-8 22000 55 1210000 28380 1238380 1640000 2045000 .76 2 3088398.90 

1199141064.76 

-ft- DUTSIDE AIR TEMPERATURE 
-B- BUILDING HEAT LOSS (BTU/HRtF) 
-C- TEMPERATURE DIFFERENCE 
-D- B«C 
-Dl- INFILTRATION LOAD 
-D2- D+Dl 
-E- EQUIPMENT CAPACITY 
-f- EQUIPMENT FUEL INPUT 
-6- EQUIPMENT RUN TIME 
-H- HOURS OF OCCURANCE FOR OUTSIDE AIR TEMPERATURE 
-J- TOTAL FUEL USED <BTU) 

IV - 20A 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
»ROJECT NO. & TITLE:  DACA41-89-D-0007    INSTALL RADIANT HEATERS 
ISCAL YEAR:   1989 ECO #,s 12 

ANALYSIS DATE: ECON LIFE 15 

1. INVESTMENT 

A. CONSTRUCTION COST 13?25 
B. SIOH Hi 
C. DESIGN COST °" 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 n 
E. SALVAGE VALUE ° 
F. TOTAL INVESTMENT (ID - IE) 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  *   SAVINGS   ANNUAL   DISCOUNT  DISCOUNTED 
$/MBTU    MBTU/YR   SAVINGS  FACTOR  *   SAVINGS 

ft . ELEC 12.97 7.9 102 8.69 890 

R. DIST 4.34 0 0 12.42 0 

C. 
r» 

RESD 
LPG 

3.49 
3.27 

0 
359.7 

0 
1176 

12.21 
11.67 

0 
13726 

E. WOOD 2.00 0 0 10.17 0 

F. TOTAL 367.6 1279 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A. ANNUAL RECURRING ° 
(1) DISCOUNT FACTOR (TABLE A)  * 9-i:L 

(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 0 

B. NON RECURRING      (1)        (2)        (3) (4) 
ITEM SAVINGS   YEAR OF  DISCOUNT  DISCOUNTED 

(COST)   OCCURANCE  FACTOR   SAVE(COST) 
a 0 1.00 0 
b 0 1-00 0 
c. 0 1.00 0 
d. TOTAL 0 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 4824 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

*  COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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ECO # 14 

DESCRIPTION:        HEAT DESTRATIFICATION 

SAVINGS POTENTIAL:  HEAT TENDS TO RISE IN AREAS WITH ELEVATED CEILINGS 
CAUSING HIGHER TEMPERATURES NEAR THE ROOF. IF THIS 
OVER HEATED AIR CAN BE FORCED BACK TO THE FLOOR LEVEL 
WHERE HEATING IS REQUIRED A REDUCTION IN ENERGY USE 
MAY BE REALIZED. 

A:  ESTIMATED SAVINGS 

SAVINGS ESTIMATES ARE BASED UPON THE FOLLOWING CONDITIONS: 

TEMPERATURE AT THE ROOF LEVEL IS 5 DEGREES HIGHER THAN AT FLOOR LEVEL 

TEN FANS WITH A CAPACTIY OF 18000  CFM EACH WILL BE REQUIRED TO 
FORCE OVER HEATED AIR BACK TO FLOOR LEVEL. 

FANS WILL OPERATE FOR 27 24 HOURS PER YEAR 

SAVINGS WERE CALCULATED USING THE BIN METHOD THE FOLLOWING PAGES 
SHOW EXISTING ENERGY CONSUMPTION AND CONSUMPTION WITH DESTRATIFICATION 
FANS INSTALLED. 

FUEL SAVINGS 

EXISTING USE = 1199 MBTU 
USE AFTER MODIFICATIONS =      817 MBTU 

SAVINGS 382 

$ SAVINGS 1250.17 

ELECTRICAL COST 

10 FANS X 3HP  .746 KW/HP =     22.38 KW 
HOURS = 2724 
KWH COST = 60963.12 

MBTU COST = 208.0671 
$ COST 2697.76 
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TOTAL FUEL USED FOR SPACE HEAT 

-A- -B- -C- --D-- -H- —J— 

102 0 0 0 0 0 1640000 2045000 .00 2 .00 

97 0 0 0 0 0 1640000 2045000 .00 22 .00 

92 0 0 0 0 0 1640000 2045000 .00 94 .00 

67 0 0 0 0 0 1640000 2045000 .00 262 .00 

82 0 0 0 0 0 1640000 2045000 .00 474 .00 

77 0 0 0 0 0 1640000 2045000 .00 676 .00 

72 Ü 0 0 0 0 1640000 2045000 .00 902 .00 

67 0 0 0 0 0 1640000 2045000 .00 900 .00 

62 0 0 0 0 0 1640000 2045000 .00 794 .00 

57 0 0 0 0 0 1640000 2045000 .00 706 .00 

52 0 0 0 0 0 1640000 2045000 .00 642 .00 

47 0 0 0 0 0 1640000 2045000 .00 557 .00 

42 22000 5 110000 2580 112580 1640000 2045000 .07 593 83246388.60 

37 £2000 10 220000 5160 225160 1640000 20450(H) .14 565 156631398.17 

32 22000 15 330000 7740 337740 1640000 2045000 .21 583 245527712.74 

27 22000 20 440000 10320 450320 1640000 2045000 .27 3% 222364720.98 

22 22000 25 550000 12900 562900 1640000 2045000 .34 286 200745928.66 

17 22000 30 660000 15480 675480 1640000 2045000 .41 156 131397335.12 

12 22000 35 770000 18060 788060 1640000 2045000 .48 78 76648445.49 

7 220ö(i 40 880000 20640 900640 1640000 2045000 .55 40 44922165.85 

2 22000 45 930000 23220 1013220 1640000 2045000 .62 IS 22741846.46 

22000 50 1100000 25800 1125800 1640000 2045000 .69 7 9826723.76 

-8 22000 55 1210000 28380 1238380 1640000 2045000 .76 2 3088398.90 

1199141064.76 

-ft- OUTSIDE AIR TEMPERATURE 

-B- BUILDING HEAT LOSS (BTU/HR*F) 

-C- TEMPERATURE DIFFERENCE 

-D- B»C 
-Dl- INFILTRATION LOAE 

-D2- D+Dl 
-E- EQUIPMENT CAPACITY 

-F- EQUIPMENT FUEL INPUT 
-G- EQUIPMENT RUN TIME 
-H- HOURS OF OCCURANCE FOR OUTSIDE AIR TEMPERATURE 

-J- TOTAL FUEL USED (BTU) 
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TOTAL FUEL USED FOR SPACE HEAT 
WITH DESTRATIFICATION 

-ft- -6- -C- ~D~ -01- -D2-- -E~ -F-- -H- —J— 

102 0 0 0 0 0 1640000 2045000 .00 2 .00 

37 0 0 0 0 0 1640000 2045000 .00 22 .00 

92 0 0 0 0 0 1640000 2045000 .00 94 .00 

87 0 0 0 0 0 1640000 2045000 .00 262 .00 

82 0 0 0 0 0 1640000 2045000 .00 474 .00 

77 0 0 0 0 0 1640000 2045000 .00 676 .00 

72 0 0 0 0 0 1640000 2045000 .00 902 .00 

67 ö 0 0 0 0 1640000 2045000 .00 900 .00 

62 0 0 0 0 0 1640000 2045000 .00 794 .00 

57 0 0 0 0 0 1640000 2045000 .00 706 .00 

52 0 0 0 0 0 1640000 2045000 .00 642 .00 

47 0 0 0 0 0 1640000 2045000 .00 557 .00 

42 22000 0 0 0 0 1640000 2045000 .00 593 .00 

J7 22000 5 i10000 £580 112580 1640000 2045000 .07 565 79315693.03 

32 22000 10 220000 5160 225160 1640000 2045000 .14 563 163685141.63 

27 22000 15 330000 7740 337740 1640000 2045000 .21 396 166773540.73 

22 22000 20 440000 10320 450320 1640000 2045000 .27 286 160596742.93 

17 22000 25 550000 12900 562900 1640000 £045000 .34 156 109437773. £7 

12 22000 30 660000 15480 675480 1640000 2045000 .41 78 65698667.56 

7 22000 35 770000 18060 788060 1640000 £045000 .46 40 39306895.12 

2 22000 40 860000 20640 900640 1640000 2045000 .55 18 £0214974.63 

-3 22000 45 990000 £3220 1013220 1640000 2045000 .62 7 8844051.40 

-6 22000 50 1100000 25800 1125800 1640000 2045000 .63 2 2807635.37 

8167411£7.33 

-A- OUTSIDE AIR TEMPERATURE 
-B- BUILDING HEAT LOSS <BTU/HR«f > 
-C- TEMPERATURE DIFFERENCE 
-D- B«C 
-Di- INFILTRATION LOAD 

-02- D+Dl 
-E- EQUIPMENT CAPACITY 

-F- EQUIPMENT FUEL INPUT 
-G- EQUI!¥ENT RUN TIME 
-*- HOURS OF OCCURANCE FOR OUTSIDE AIR TEMPERATURE 

-J- TOTAL FUEL USED <BTU> 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    HEAT DESTRATIFICATION 

SCAL YEAR:   1989 ECO #,s 14 
ALYSIS DATE: ECON LIFE 15 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

5626 
309 
338 

5646 
0 

5646 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  *   SAVINGS   ANNUAL   DISCOUNT  DISCOUNTED 
$/MBTU    MBTU/YR   SAVINGS  FACTOR  *   SAVINGS 

A. ELEC 12.97 -208 -2698 8.69 -23444 

B. DIST 4.34 0 0 12.42 0 

C. RESD 3.49 0 0 12.21 0 

D. LPG 3.27 382 1249 11.67 14577 

E. WOOD 2.00 0 0 10.17 0 

F. TOTAL 174 -1449 -8866 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

500 
9.11 
4555 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 

(1) 
SAVINGS 
(COST) 

0 
0 
0 
0 

(2)       (3)        (4) 
YEAR OF  DISCOUNT  DISCOUNTED 

OCCURANCE  FACTOR   SAVE(COST) 
1.00 
1.00 
1.00 

0 
0 
0 
0 

-2926 

d. TOTAL 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 

IV - 24 

4555 

-949 

-4311 

-.76 
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ECO # 15 

DESCRIPTION:        HEAT RECOVERY OF WASTE WATER 

SAVINGS POTENTIAL:  UPON COMPLETION OF A WASH CYCLE HOT WATER DISCHARGES 
INTO THE SEWER. A HEAT RECOVERY UNIT CAN BE USED TO 
RECLAIM MOST OF THE HEAT LOST IN HOT WASTE WATER. 

A:  ESTIMATED SAVINGS 

SAVINGS ESTIMATES ARE BASED UPON THE FOLLOWING CONDITIONS: 

AVERAGE TEMPERATURE OF WASTE WATER = 130 DEG F 
AVERAGE TEMPERATURE OF SUPPLY HOT WATER = 160 DEG F 
AVERAGE TEMPERATURE OF SUPPLY COLD WATER = 60 DEG F 
AVERAGE WATER TEMP. AFTER HEAT RECLAIM = 120 DEG F 

EXISTING ENERGY USE FOR HOT WATER 

GALLONS HOT WATER X 8.3 3 X DELTA T 
MBTU =         

1,000,000 

GALLONS HOT WATER =   6565600 
DELTA T = 100 

MBTU =        5469.145  NOT ACCOUNTING FOR PLANT EFFICIENCY 
MBTU =        7292.193  USING 75% PLANT EFF. 

ENERGY USE WITH HEAT RECOVERY 

GALLONS HOT WATER X 8.3 3 X DELTA T 
MBTU = 

1,000,000 

GALLONS HOT WATER = 6565600 
DELTA T = 40 

MBTU = 2187.658  NOT ACCOUNTING FOR PLANT EFFICIENCY 
MBTU = 2916.877  USING 75% PLANT EFF. 

MTU SAVINGS = 4375.316 
$ SAVINGS = 14316.31 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    INSTALL HEAT RECOVERY UNIT 
ISCAL YEAR:   1989 ECO #,s 15 
ALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

120403 
6170 
7400 

120576 
0 

120576 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

COST  * SAVINGS 
$/MBTU MBTU/YR 

A. ELEC 12.97 0 
B. DIST 4.34 0 
C. RESD 3.49 0 
D. LPG 3.27 4375 
E. WOOD 2.00 0 
F. TOTAL 4375 

0 
0 
0 

14306 
0 

14306 

11.16 
17.19 
17.12 
16.15 
13.47 

0 
0 
0 

231046 
0 

231046 

6 

* 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

-500 
11.65 
-5825 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. TOTAL 

(1) 
SAVINGS 
(COST) 

0 
0 
0 
0 

(2)       (3) (4) 
YEAR OF  DISCOUNT  DISCOUNTED 

OCCURANCE  FACTOR   SAVE(COST) 
1.00 
1.00 
1.00 

0 
0 
0 
0 

76245 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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-5825 

13806 

225221 
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Ludell supplies 
the ideas and 
the components 
to build the most 
efficient cus- 
tomized system 
you can buy! 
The schematic flow diagram 
illustrates the many ways Ludell 
Water and Heat Recovery 
Equipment can save you time, 
energy and money. Each system 
will vary with plant requirements 
and function. Each is designed to 
save initial installation and 
operating costs as well as to 
increase existing boiler equipment 
efficiency. Each is built around 
the exclusive design of Ludell 
Heat Reclaimers which recover 
costly BTU's from waste hot 
water to heat incoming cold water. 
Efficiently, Ludell Heat reclaimers 
can reduce water heating load by 
up to 50% and lower fuel costs and 
boiler requirements at the 
same time. 

A Ludell hot water and heat 
recovery system guarantees all the 
hot water you need, even during 
peak load periods. Efficiently 
and economically. 

0rr Plug in a 
Ludell 'Total 
Package" System 
Complete assembly and fabrication of a 
Ludell Water and Heat Recovery System 
— built to your specifications within our 
own plant — can save you expensive 
installation costs. You simply "plug in" 
the plumbing and electrical connections. 
It's that easy! 

How do we do it? First, by inspecting 
and evaluating your plant needs. In many 
cases we find that the "Total Package 
System" can be the most economical way 
to go. Then we design it and build it to 
your needs. And ship it to your plant 
pre-assembled, ready to start saving you 
money as soon as you install it. And, we 
back it with Ludell dependability. 

You'll benefit with faster fill up rates 
and a constant supply of hot water. You'll 
reduce your boiler load by up to one-third! 
And you'll save up to 50% on your water 
heating fuel bill. We'll even help you 
estimate how long it'll take the Ludell 
Total Package System to pay for itself! 
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ECO # 15A 

DESCRIPTION:        HEAT RECOVERY OF WASTE WATER WITH NEW BOILER INSTALLED 

SAVINGS POTENTIAL:  UPON COMPLETION OF A WASH CYCLE HOT WATER DISCHARGES 
INTO THE SEWER. A HEAT RECOVERY UNIT CAN BE USED TO 
RECLAIM MOST OF THE HEAT LOST IN HOT WASTE WATER. 

A:  ESTIMATED SAVINGS 

SAVINGS ESTIMATES ARE BASED UPON THE FOLLOWING CONDITIONS: 

NEW BOILER EFFICIENCY = 83 % 
AVERAGE TEMPERATURE OF WASTE WATER = 130 DEG F 
AVERAGE TEMPERATURE OF SUPPLY HOT WATER = 160 DEG F 
AVERAGE TEMPERATURE OF SUPPLY COLD WATER = 60 DEG F 
AVERAGE WATER TEMP. AFTER HEAT RECLAIM = 120 DEG F 

EXISTING ENERGY USE FOR HOT WATER 

GALLONS HOT WATER X 8.3 3 X DELTA T 
MBTU = 

1,000,000 

GALLONS HOT WATER =   6565600 
DELTA T = 100 

MBTU -        5469.145  NOT ACCOUNTING FOR PLANT EFFICIENCY 
MBTU =        6589.331  USING 83% PLANT EFF 

ENERGY USE WITH HEAT RECOVERY 

GALLONS HOT WATER X 8.3 3 X DELTA T 
MBTU = 

1,000,000 

GALLONS HOT WATER =   6565600 
DELTA T = 40 

MBTU = 2187.658  NOT ACCOUNTING FOR PLANT EFFICIENCY 
MBTU = 2635.732  USING 83% PLANT EFF. 

MTU SAVINGS = 3953.599 
$ SAVINGS = 12938.67 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    INSTALL HEAT RECOVERY UNIT 
ISCAL YEAR:   1989 ECO #,s 15A 
ALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

120403 
1122 
1224 

110474 
0 

110474 

ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

m 

6 

* 

COST  * SAVINGS ANNUAL DISCOUNT 
$/MBTU MBTU/YR SAVINGS FACTOR  * 

A. ELEC 12.97 0 0 11.16 
B. DIST 4.34 0 0 17.19 

C. RESD 3.49 0 0 17.12 
D. LPG 3.27 3954 12930 16.15 

E. WOOD 2.00 0 0 13.47 

F. TOTAL 3954 12930 

SAVINGS 

0 
0 
0 

208813 
0 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

-500 
11.65 
-5825 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. TOTAL 

(1) 
SAVINGS 
(COST) 

0 
0 
0 
0 

(2)        (3) (4) 
YEAR OF  DISCOUNT  DISCOUNTED 

OCCURANCE  FACTOR   SAVE(COST) 
1.00 
1.00 
1.00 

0 
0 
0 
0 

68908 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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-5825 

12430 

202988 

1.84 
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Ludell Heat Exchangers: 
The Heart of the System 
LUDELL CONSTRUCTION 
MAKES THE DIFFERENCE. 

Ludell, originator of the continuous tube 
reclaimer, manufactures a wide range of 
Heat Reclaimers and Heat Exchangers in 
the styles and sizes to suit your needs 
Fabrication includes all types of materials 
(stainless steel, carbon steel, cast iron, 
admiralty, muntz metal, brass, cupro 
nickel, aluminum or silicon bronze and 
also offers a broad line of baked or cold 
set phenolic or epoxy linings for added 
corrosion resistance). Ludell designs and 
manufactures to meet or exceed Com- 
mercial Standards, ASME Code for Uni- 
fired Pressure Vessels Standards and 
TEMA Standards (Tubular Exchang- 
ers Manufacturers Association). 

Baffle plates welded-in-place increase 
efficiency and mean longer life. 

• Baffles are welded to the shell to be- 
come one integral unit with no moving 
parts. 
• All welded construction holds baffles 
and tubes firmly in place so baffles can- 
not cut into shell or tubes. 
• Provides a tighter fit because baffles, 
welded-in-place, eliminate clearance other- 
wise required for sliding of bundles into 
shell; shifting and twisting; eliminates by- 
pass of water between the baffles and 
shell. Bypassed water will not pick up heat. 

• Ludell welded baffles, requiring per- 
fect alignment in the manufacturing pro- 
cess, assures you of maximum heat trans- 
fer and better overall performance in 
heat reclaiming 

f 

Ludell 
Ludell Manufacturing Company    5200 West State Street, Milwaukee, Wl 53208    (414) 476-99; 
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ECO # 17 

DESCRIPTION: 

SAVINGS POTENTIAL: 

LOWER HOT WATER SUPPLY TEMPERATURE 

HOT WATER IS CURRENTLY SUPPLIED AT A TEMPERATURE OF 
160 DEGREES FAHRENHEIT. THIS TEMPERATURE WATER MAKES 
UP ONLY 15% OF TOTAL HOT WATER REQUIREMENTS.  THE 
REMAINING HOT WATER CAN BE SUPPLIED AT A LOWER TEMP. 
REDUCING HOT WATER SUPPLY TEMPERATURE WILL REDUCE 
DISTRIBUTION LOSSES AND OVERALL HOT WATER HEATING 
LOAD. 

A:  ESTIMATED SAVINGS 

SAVINGS ESTIMATES ARE BASED UPON THE FOLLOWING CONDITIONS: 

EXISTING HOT WATER USE AT 160 DEG = 6625000   GALS 
% OF HOT WATER AT DIFF TEMPERATURES AS FOLLOWS: 

120 DEG 
130 DEG 
140 DEG 
150 DEG 
160 DEG 

05 
26 
13 
41 
.15 

5% 
26% 
13% 
41% 
15% 

100% 

EXISTING ENERGY USE FOR HOT WATER 

GALLONS HOT WATER X 8.3 3 X DELTA T 

1,000,000 
MBTU 

NOT ACCOUNTING FOR PLANT EFFICIENCY 
USING 75% PLANT EFF. 

GALLONS HOT WATER = 6565600 
DELTA T = 100 
MBTU = 5469.145  NOT ACCOUNTING FOR PLANT EFFICIENCY 
MBTU = 7292.193  USING 75% PLANT EFF. 

ENERGY USE TO HEAT TO 140 DEG 
GALLONS HOT WATER = 6565600 

DELTA T = 80 
MBTU = 4375.316 
MBTU = 5833.754 

ENERGY USE TO HEAT TO 150 DEG 
GALLONS HOT WATER = 6565600 * 

DELTA T = 10 
MBTU = 224.2349 
MBTU = 298.9799 

ENERGY USE TO HEAT TO 160 DEG 
GALLONS HOT WATER = 6565600 * 

DELTA T = 20 
MBTU = 164.0743 
MBTU = 218.7658 

TOT. ENERGY USE WITH 
140 DEG & REHEAT = 6351.500 

,41 = 2691896 

.15 = 984840 

TOTAL SAVINGS (MBTU) = 
TOTAL $ SAVINGS = 

940.6929 
3079.23 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    LOWER HW TEMPERATURE 
ISCAL YEAR:   1989 ECO #,s 17 

PkNALYSIS DATE: ECON LIFE 25 

1. INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

132 
0 
0 

119 
0 

119 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

COST  * SAVINGS 
$/MBTU MBTU/YR 

A. ELEC 12.97 0 
B. DIST 4.34 0 
C. RESD 3.49 0 
D. LPG 3.27 941 
E. WOOD 2.00 0 
F. TOTAL 941 

0 
0 
0 

3077 
0 

3077 

11.16 
17.17 
17.12 
16.15 
13.47 

0 
0 
0 

49695 
0 

49695 

NON ENERGY SAVINGS or (COST), disc 

A. 

7.00% 

B. 

ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

0 
11.65 

0 

NON RECURRING 
ITEM 

a. 
b. 
c. 
d. 

(1) 
SAVINGS 
(COST) 

0 
0 
0 
0 

(2)       (3)        (4) 
YEAR OF  DISCOUNT  DISCOUNTED 

OCCURANCE  FACTOR   SAVE(COST) 
1.00 
1.00 
1.00 

0 
0 
0 
0 TOTAL 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 0 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 16399 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 3077 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 49695 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 418.31 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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ECO # 19 

DESCRIPTION: 

SAVINGS POTENTIAL: 

STEAM TRAP INSPECTION/REPLACEMENT 

REPLACEMENT OF WORN STEAM TRAPS ELIMINATES LIVE STEAM 
RETURNING TO THE BOILER AND IMPROVES SYSTEM EFFICIENCY 
AND REDUCES FUEL CONSUMPTION. 

A:  ESTIMATED SAVINGS 

POTENTIAL SAVINGS WERE BASED UPON REPLACING ONE FAULTY TRAP CONNECTED TO 
TO A 3/4 INCH PIPE SUPPLYING STEAM AT 15 PSI. 

MBTU SAVINGS = 
STEAM LOSS/HR X HR/YR X BTU/ LB STM 

EFF X BTU/MBTU 

STEAM LOSS/HR = 13.7 
HR/YR = 8760 
BTU/LB STEAM = 107 5 
EFFICIENCY = .75 
BTU/MBTU = 1000000 

MBTU SAVINGS 
$ SAVINGS = 

172.0172 
562.84 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
^PROJECT NO. & TITLE:  DACA41-89-D-0007    STEAM TRAP REPLACEMENT 
ISCAL YEAR:   1989 ECO #,s 19 

"ANALYSIS DATE: ECON LIFE 8 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

X .9 

117 
0 
0 

105 
0 

105 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  *   SAVINGS   ANNUAL   DISCOUNT  DISCOUNTED 
$/MBTU    MBTU/YR   SAVINGS  FACTOR  *   SAVINGS 

A. ELEC 20.58 0 0 5.74 0 

B. DIST 6.20 0 0 7.18 0 

C. RESD 3.49 0 0 6.79 0 

D. LPG 4.90 172 843 6.75 5689 

E. WOOD 2.00 0 0 6.41 0 

F. TOTAL 172 843 5689 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

0 
5.97 

0 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. TOTAL 

(1) 
SAVINGS 
(COST) 

0 
0 
0 
0 

(2)       (3)        (4) 
YEAR OF  DISCOUNT  DISCOUNTED 

OCCURANCE  FACTOR   SAVE(COST) 
1.00 
1.00 
1.00 

0 
0 
0 
0 

1877 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

. TOTAL NET DISCOUNTED SAVINGS ( 2F5 + 3C) 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

*  COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 8 9 
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ECO # 20 

DESCRIPTION:  INSTALL A CONTINUOUS BATCH WASHER (1000 LB CAPACTIY). 

SAVINGS POTENTIAL:     A CONTINUOUS BATCH WASHER REDUCES WATER CONSUMPTION 
TO 1.0 TO 1.2 GALLONS PER POUND OF LAUNDRY.  SAVINGS 
IS ACCOMPLISHED THROUGH WATER RE-CYCLING & IMPROVED 
DRUM DESIGN. 

A:  SAVINGS IF CBW IS USED FOR SHEETS ONLY. 

AVERAGE ANNUAL SHEET PRODUCTION (LBS):   1084663 

EXISTING WATER USE PER LB: 2.6 

WATER USE PER LB WITH CBW: 1.2 

WATER SAVINGS PER LB: 1.4 

TOTAL ANNUAL WATER SAVINGS (GALS):      1518528. 

TOTAL ANNUAL HOT WATER SAVINGS (GALS):  1032599. 
(HOT WATER = .68 TOTAL WATER) 

GAL * 8.3 3 * DELTA TEMP 
MBTU SAVINGS =   

1,000,000 * SYST. EFFIC. 

DELTA T = 100 
SYSTEM EFFIC. = .75 

MBTU SAVINGS = 1146.873 

B:  SAVINGS IF CBW IS USED AT MAXIMUM CAPACITY: 

HOURLY CAPACITY (LBS/HR): 1000 

WEEKLY CAPACITY (LBS/HR) @ 40 HR WEEK: 40000 

ANNUAL CAPACITY (LBS/HR) 8 50 WEEKS/YR: 2000000 

TOTAL ANNUAL WATER SAVINGS (GALS): 2800000 

TOTAL ANNUAL HOT WATER SAVINGS (GALS): 1904000 

MBTU SAVINGS = 2114.709 

$ SAVINGS = 6919.93 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    INSTALL CONT. B WASHER 
ISCAL YEAR:   1989 ECO #,s 20 

■ANALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

103485 
5692 
6209 

103847 
0 

103847 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

COST  * SAVINGS 
$/MBTU MBTU/YR 

A. ELEC 12.97 0 
B. DIST 4.34 0 
C. RESD 3.49 0 
D. LPG 3.27 2114.7 
E. WOOD 2.00 0 
F. TOTAL 2114.7 

0 
0 
0 

6915 
0 

6915 

11.16 
17.19 
17.12 
16.15 
13.47 

0 
0 
0 

111678 
0 

111678 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

0 
11.65 

0 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 

(1) 
SAVINGS 
(COST) 

0 
0 
0 
0 

(2)       (3)        (4) 
YEAR OF  DISCOUNT  DISCOUNTED 
OCCURANCE  FACTOR   SAVE(COST) 

1.00 
1.00 
1.00 

0 
0 
0 
0 

36854 

d. TOTAL 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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Production per Hour 
TOTAL WASHING TIME 

20 Min. 24 Min. 30 Min. 36 Min. 

Batch size: 110 lbs. (50 kg.) This table is for guidance only Some applications may require longer formulas 

Specifications 
(Subject to change without notice) 

Washing cylinder 

Diameter 
Depth 
Volume 
Loading capacity 

and loading factor 
Capacity depend» on eavaral »actor», 
Including typ* of goodt araahed, liquor 

76 in. (1930 mm.) 
32 in. (810 mm.) 
88.7 cu. ft. (2512 L)* 
100 lbs. at 1.1 lbs./cu. ft. 
(45 kg. at 1:56) 

110 lbs. at 1.2 lbs./cu. ft. 
(50 kg. at 1:50) 

Including conical portion and eilt ring  120 IbS. 3t 1.3 IDS./CU. ft. 

(55 kg. at 1:46) 

Each module 

Length 
Add to first module 
Add to last module 

Width (without side panels) 
Approx. Height 
Water valve* 
Drain* 
Quick drain valve* 
Steam inlet* 
Air connection 
Approx. water 

consumption** 
Approx. net weight 

Add to first module 
*lf used 

"Depending on washing program 

43 in. (1092 mm.) 
59 in. (1283 mm.) 
8 in. (121 mm.) 
92 in. (2489 mm.) 
103 in. (2616 mm.) 
1 or 1 VA in. 
5 in. 
10 in. 
2 in. 
1/2 in. 
1-1.4 gals./lb. 
(8-12 L/kg.) 
2480 lbs. (1125 kg) 

615 lbs. (280 kg.) 

Pellerin Milnor Corporation 
P. O. Box 400, Kenner, LA 70063, U.S.A. 
Telephone 504/467-9591 
Printed in U S A 
CPaaenn Manor CorporatJoiv-IJW 
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ECO # 20A 

DESCRIPTION: 

SAVINGS POTENTIAL: 

REPLACE EXISTING STEAM DRYERS WITH GAS DRYERS (220LB). 

NEW GAS DRYERS (200LB CAP) USE APPROXIMATELY 3000 BTU 
TO REMOVE 1 POUND OF WATER.  EXISTING STEAM DRYERS USE 
APPROXIMATELY 4050 BTU TO REMOVE 1 POUND OF WATER. 

A:  SAVINGS BASED ON EXISTING USE. 

AVERAGE ANNUAL PROD. FOR 1 STEAM DRYER (LBS) 
AVERAGE ANNUAL WATER REMOVAL (LBS OF H20): 
EXISTING ENERGY USE (BTU PER LB H20): 
EXISTING ANNUAL ENERGY USE PER DRYER (MBTU): 
(PLANT EFFICIENCY NOT INCLUDED) 
EXISTING ANNUAL ENERGY USE PER DRYER (MBTU): 
(USING 75 % PLANT EFFICIENCY) 

NEW ENERGY USE (BTU PER LB H20): 
NEW ANNUAL ENERGY USE PER DRYER (MBTU): 
SAVINGS PER DRYER PER YEAR (MBTU) 
SAVINGS FOR 20 DRYERS 
SAVINGS AT $ 3.27 PER MBTU 

B. NUMBER OF NEW DRYERS REQUIRED 

EXISTING ANNUAL PROD.OF STEAM DRYERS (LBS) 
NEW PRODUCTION RATE PER CYCLE (LBS) 
CYCLE TIME 15 MINUTES 
NEW PRODUCTION RATE PER HOUR (LBS) 
HOURS REQUIRED PER YEAR 
(USE TWO SYSTEMS) 

C. ELECTRICITY SAVINGS 
EXISTING ELECT. USE (TAKEN FROM TABLE II-5) 

DRYER TYPE 

A 
B 
C 
D 
E 
H 

100000 
65000 
4052 

263.38 

351.1733 

3000 
195 

156.1733 
3123.467 
10219.39 

2000000 
220 

880 
2272.727 

# ANNUAL TOTAL 
KWH KWH 

2 895.2 1790.4 
7 895.2 6266.4 
2 2238 4476 
2 1044.4 2088.8 
6 1342.2 8053.2 
1 1044.4 1044.4 

23719.2 

NEW ELECTRICITY USE 

BLOWER MTR (KW) 
BASKET MTR (KW) 
BURNER MTR (KW) 

KWH SAVINGS 
MBTU SAVINGS 
$ SAVINGS e 12.97 

HRS KWH 

7.46 2273 16956.58 
2.24 2273 5091.52 
.373     2273  847.829 

22895.93 

823.271 
2.809824 

36.32 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    REPLACE STM. DRYERS 
ISCAL YEAR:   1989 ECO #,s 20A 

"ANALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

.9 

84250 
4634 
5055 
84545 

0 
84545 

ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

A. 
B. 
C. 
D. 
E. 
F. 

ELEC 
DIST 
RESD 
LPG 
WOOD 
TOTAL 

COST  * 
$/MBTU 

12.97 
4.34 
3.49 
3.27 
2.00 

SAVINGS 
MBTU/YR 

2.8 
0 
0 

3123 
0 

3125.8 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

36 
0 
0 

10212 
0 

10249 

11.16 
17.79 
17.12 
16.15 
13.47 

405 
0 
0 

164927 
0 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3Al) 

0 
11.65 

0 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. TOTAL 

(1) 
SAVINGS 
(COST) 

(2) (3) (4) 

0 
0 
0 
0 

YEAR OF  DISCOUNT  DISCOUNTED 
OCCURANCE  FACTOR   SAVE(COST) 

1.00 
1.00 
1.00 

0 
0 
0 
0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 54560 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

4. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

t5.   TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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165332 

10249 

165332 

1.96 
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DRYERS 
FOR • BATCH • WASHERS • AND • OTHER . WASHING • SYSTEMS 
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Dries rapidly and evenly 

Conserves energy 

f^^ -It means instant unloading 

[Lett] A freestanding MILNOR dryer increases effi- 
ciency improves workflow, and reduces labor in 
laundries with conventional washing systems [Right J 
MILNOR s fixed titt toward the unload end lets goods 
fall out by gravity in as little as 15 to 20 seconds     *■ 
Besides being ready for a new load sooner, the dryer 
saves fuel by retaining more heat, since goods aren t 
blown out by hot air during unloading 

MILNOR dryers are an integral energy-saving part 
of an automated batch laundry processing system ^ 
Their fast uniform drying ability results in four loads 
per hour of full-dry linen supply terry 

Various sizes and types 
These dryers help streamline laundry production. 

^■^cities are keyed to popular batch wash- 
fl B ere is a choce of one-batch (110 lb./50 
K^,,Yi two-batch (220 lb /100 kg ) sizes 
Heating methods include gas. steam or ther- 
mal oil An unheated model is also available 
for loosening no-dry cakes of goods Differ- 
ent pedestal heights are available as 
options 

MILNOR dryers are pass-through machines 
that load at one end and discharge at the 
other They form an integral part of an auto- 
mated batch laundry processing system, 
along with a continuous batch washer, an 
extraction system, and transport conveyors 
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These fully automatic dryers can also be used 
to streamline operations with washer-extrac- 
tors and conventional washers Pass-through 
design allows excellent workflow while auto 
matic loading/unloading and drying controls 
reduce operator attention 



They save energy 

■oerior airflow provides fast efficient drying 
nd healthy fuel savings 

_    . blower motor is half the size ol a maior 
competitor s (thanks to MILNOR s exclusive 
airflow through the goods, instead of around 
the outside of the basket) This saves power 
The dryer s microprocessor also helps assure 
optimum fuel use In gas models tor example, 
both inlet and outlet temperatures are 
monitored In this way. the cycle can be 
ended once the goods are dry. without burn- 
ing more fuel than needed Incoming fuel 
and fresh air can be modulated too to reduce 
gas use (See the microprocessor description 
for more information ) 

MILNOR dryers avoid wasting heated air 
They're well insulated Their basket seals are 
long-lived And because they don't unload by 
blowing out the goods (and the hot air with 
them), these dryers retain much of the heat 
for the next load 

This drawing shows basic airflow With recirculation 
the desired amount of ho! air returns to the heat    i 
source instead ol exiting at the top It then flows 
through the goods in the same path as illustrated 

Here's why these dryers reduce cycle time 

Five important features contribute to fast, uni- 
form drying that results in four loads per hour 
of full-dry. linen supply terry in actual field 
installations 

1. Heat comes from the bottom. 
MILNOR takes advantage of the fact that heat 
rises, by placing the heating element beneath 
the goods 

2. Basket has huge open area. About 
65% of the basket s perforated side sheet is 
open That's over one-third more open area 
than a major competitive dryer So hot air can 
ftow through the basket more freely 

3. Hot air is forced through the 
goods. A unique air path* prevents heated 
air from escaping around the load And to 
maintain proper air direction, MILNOR has 
designed-in longer seal life A self-lubricating 
seal system includes a low-fnction radial seal 
riding on a smooth part of the basket The 
seal is not continuously scraped by the reverse 
side of basket peforations as with competitive 

designs Thus, unlike these competitive designs, 
it won't fail early and allow hot-air bypass 

* Application has been made tor worldwide Datenis 

4. Goods circulate freely, for fast, 
Uniform drying. There s a constant turn- 
over of goods. Because the basket is tilted 
gravity forces the goods toward the low end 
while airflow returns them to the opposite 
end The goods open up and float freely 
thanks to the large basket diameter Continu- 
ous rotary motion effectively exposes all fabric 
surfaces to hot air 

5. Goods unload instantly, MILNORS 
fixed tilt - toward the unload end - lets goods 
fall out by gravity     in as little as .15-20 sec- 
onds Compare that to dryers which have to 
blow the goods out or dump them by tilting 
mechanisms A MILNOR dryer is ready tor 
another load sooner 
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They improve work environment, 
safety 

^^^   OR uses fuel to dry the goods, not heat 
fl H   jndry Working conditions benefit from 
^(rective insulation and the fact that hot air is 

not blown out of the dryer in the unloading 
process 
MILNOR s belt drive is considerably quieter 
than a chain drive system too Of course, 
automated loading/unloading eliminates heavy 
labor, compared to conventional dryers An 
automatic lint filter is available as an optional 
extra 
For safety, an automatic sprinkler is standard 
on all MILNOR gas and thermal oil-fired dryers 
(optional on others) It may also be manually 
actuated Once actuated, the spray will not 
shut off if machine goes off Fixed mechani- 
cal temperature sensors, external to the 
microprocessor control, shut off the heat 
source if temperature exceeds a preset level. 

AUTOLINT"' system simplifies 
lint collection 

MILNOR's AUTOLINT syster-. (optional at extra 
cost) ehmintates the need to manually clean 
the dryer's lint filter. 

Following each drying cycle this system auto- 
matically strips the dryer s internal lint filter 
clean Lint is conveyed into a quickly detach- 
able bag (which can hold more than a full 
day s run) at a remote enclosed collection 
point 
Unlike many lint filters which operate contin- 
uously. MILNOR s lint screen in stripped only 
after the dry cycle thus preventing heat loss 
Nor does it interfere with the operation of the 
jjrjor since the entire process - which takes 

econds - occurs while the dryer is 
I Jmg/loadmg 

Microprocessor control means 
simplicity and accuracy 

The solid state control's alphanumeric display 
provides helpful operating information 
Programming in the field is simple By key- 
board, plant management can select every 
parameter that affects each step in a formula, 
such as reversing/non-reversmg. airflow 
blower speed, incoming temperature stack 
temperature, formula time, etc  Cooldown 
temperature, which can also be selected, 
can be different for each formula if desired 
(Cooldown is standard on all models) 

Precise temperature is necessary when drying 
delicate fabrics In gas and steam models, fast- 
acting probes and microprocessor technol- 
ogy allow MILNOR to accurately control inlet 
and outlet temperatures to within about one 
percent! (Compare that to dryers which offer 
only a high fire/low fire scheme ) MILNOR's 
gas valve is infinitely adjustable, controlled by 
the microprocessor to yield the exact gas flow 
rate required for the commanded tempera- 
tures - regardless of the condition of the 
goods. Combustion air is also modulated to 
maintain the proper gas/air mixture for effi- 
cient combustion. 

The microprocessor also optimizes the airflow, 
regardless of the type of load (to maintain free 
circulation of the goods for fast, efficient, 
uniform drying) 
Once programmed. MILNOR's microprocessor 
can interface with press and batch washer 
controls to form a completely automated 
system. 

With MILNOR systems, the dryer can be inter- 
faced with the exclusive MILTRAC/MILNET™ 
serial control system. This system minimizes 
installation wiring and simplifies trouble- 
shooting. 

SPECIFICATIONS 
Model 58040 Model 58058 

1 Batch 2 Batches 
Maximum capacity - 110 220 
lbs (kg.)* (50) (100) 

Basket diameter - 58 58 
ins. (mm.) (1473) (1473) 

Basket depth - 40 58 
ins (mm ) (1016) (1473) 

Blower motor 7.5 10 
size - HP 
Basket motor 2 3 
size- HP 
Combustion air fc h 
motor - HP 
Approx overall 81 81 
width - ins (mm ) (2057) (2057) 

Approx overall 78 96 
depth - ins (mm ) (1981) (2438) 

Approx overall 129 146 
height - ins (mm )•• (3277) (3708) 
Approx net 4225 4987 
weight - lbs (kg ) (1920) (2267) 

•Depending on density ol goods 
"Does not include pedestal heighi 
Specifications subject to change without notice 

These dryers are highly adaptable 

MILNOR dryers can be positioned as close as 
one foot apart They can be arranged in 
various W3ys with MILNOR conveyors     to 
help fit the proper system to your laundry s 
size and shape 
These machines can be added to existing 
installations, too They are sized lor compati- 
bility with several major batch washers They 
can also be used to modernize the drying 
section of plants that have large washer- 
extractors or conventional washers 

Typical MILNOR engineering adds 
up to dependability 

Dryers manufactured by MILNOR feature the 
same high quality design, construction and 
materials found in other MILNOR laundry 
machinery and systems. 

Steel parts that contact the wet load are of 
course stainless The basket is made of heav- 
ier gauge stainless steel than is customary 
with many competitive machines (and this 
allows more open area). Steam coils are 
copper, so they won't rust. The timing belt 
drive doesn't need lubrication as competitive 
geared motor and chain drives do. and the 
belt doesn't slip as V-belts can The timing 
belt drive also helps insure precise basket 
rotation speed The cylinder runs on long- 
lasting, quiet rollers As mentioned earlier, 
a special basket seal design prevents the 
need for frequent seal replacement. Easy 
access is provided for maintenance 

Ask about MILNOR's other 
automated laundry machinery 

Please contact us for information about MIL- 
NOR CBW batch washers, extraction presses 
conveyors, and washer-extractors Our Laun- 
dry Engineering Department can design an 
integrated laundry system that will give you 
maximum productivity and energy efficiency 

Pellerin Milnor Corporation 
P.O. Box 400 
Kenner, Louisiana 70063 
USA (suburban New Orleans) 

Printed in USA 

Class 5 1 
B'OChute B22SLB4023 67271 
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ECO # 20B 

DESCRIPTION: 

SAVINGS POTENTIAL: 

REPLACE EXISTING (400 LB) GAS DRYER. 

NEW GAS DRYER (400LB CAP) USES APPROXIMATELY 1800 BTU 
TO REMOVE 1 POUND OF WATER.  EXISTING DRYER USES 
APPROXIMATELY 2695 BTÜ TO REMOVE 1 POUND OF WATER. 

A:  SAVINGS BASED ON EXISTING USE. 

AVERAGE ANNUAL PROD. DRYER #14 (LBS): 
AVERAGE ANNUAL WATER REMOVAL #14 (LBS OF H20) 
EXISTING ENERGY USE (BTU PER LB H20) : 
EXISTING ANNUAL ENERGY USE PER DRYER (MBTU): 
(PLANT EFFICIENCY NOT INCLUDED) 

NEW ENERGY USE (BTU PER LB H20): 
NEW ANNUAL ENERGY USE PER DRYER (MBTU): 
SAVINGS PER DRYER PER YEAR (MBTU) 
SAVINGS AT $ 3.27 PER MBTU 

B. NUMBER OF NEW DRYERS REQUIRED 

EXISTING ANNUAL PROD.OF GAS DRYER (LBS) 
NEW PRODUCTION RATE PER CYCLE (LBS) 
CYCLE TIME 15 MINUTES 
NEW PRODUCTION RATE PER HOUR (LBS) 
HOURS REQUIRED PER YEAR 
(USE ONE SYSTEM) 

C. ELECTRICITY SAVINGS 

EXISTING ELECT. USE (TAKEN FROM TABLE II-5) 

DRYER TYPE # ANNUAL 
KWH 

TOTAL 
KWH 

548000 
356200 

2695 
959.959 

1800 
641.16 

318.799 
1042.47 

548000 
400 

1600 
342.5 

14 16531.7  16531.7 

16531.7 

NEW ELECTRICITY USE 

BLOWER MTR (KW) 
BASKET MTR (KW) 
BURNER MTR (KW) 

KWH SAVINGS 
MBTU SAVINGS 
$ SAVINGS @ 12.97 

HRS KWH 

3.73    342.5 1277.525 
18.65    342.5 6387.625 
1.49    342.5  510.325 

8175.475 

8356.225 
28.51980 

369.90 

IV - 55 



LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    REPLACE 400 LB GAS DRYER 
IFISCAL YEAR:   1989 ECO #,s 20B 
^ANALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

51425 
2328 
3086 

51605 
0 

51605 

5, 

ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  * SAVINGS ANNUAL DISCOUNT DISCOUNTED 
$/MBTU MBTU/YR SAVINGS FACTOR  * SAVINGS 

A. ELEC 12.97 28.5 370 11.16 4125 

B. DIST 4.34 0 0 17.19 0 

C. RESD 3.49 0 0 17.12 0 

D. LPG 3.27 318.8 1042 16.15 16828 

E. WOOD 2.00 0 0 13.47 0 

F. TOTAL 347.3 1412 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. TOTAL 

(1) (2)       (3) 
SAVINGS YEAR OF  DISCOUNT 
(COST) OCCURANCE  FACTOR 

0 1.00 
0 1.00 
0 1.00 
0 

0 
11.65 

0 

(4) 
DISCOUNTED 
SAVE(COST) 

0 
0 
0 
0 

20953 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 0 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 6914 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 1412 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 20953 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) -41 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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Just a sampling of PACESETTER advantages... 

Wide, Easy-Access 
Loading Doors 
Pacesetter's large loading and unload- 
ing doors simplify handling and readily 
accommodate sling, conveyor and cake 
loading. Special wide design quickly ac- 
cepts the largest loads. Two-hand con- 
trols assure maximum operator safety, 
and guide rails prevent doors from 
swinging when opening or closing. 

Efficient Basket 
Design 
For better load distribution and more 
heat penetration through the load, 
Pacesetter baskets are shorter in rela- 
tionship to diameter than others. With 
this thoroughly engineered design, 
Challenge's exclusive Axial Air Flow 
becomes even more efficient. This 
uniform drying speeds handling and 
means more loads per hour. 

% 

# 

***** 
• • 

Straightforward 
Automatic Controls 
Controls are positioned for easy use and 
can be set for manual, or optional semi- 
automatic or automatic discharge. Door 
and tilt controls are available either front 
or rear. Warning devices and safety inter- 
locks are standard. 

Low Maintenance Throughout 
Pacesetter is designed with fast, simple maintenance 
in mind. All components are easily accessible for 
inspection and servicing—nothing's hidden under 
sheet metal. Single frame construction leaves the 
space under the machine open, and there are no 
obstructive aprons. The side-mounted burner is par- 
ticularly easy to access. 

CHALLENGE INDUSTRIES 
720 East Perry Street 
P. O. Box 547 
Bryan, Ohio 43506 
Telephone (419) 636-3111 
FAX (419) 636-5948 
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ECO # 21 

DESCRIPTION: 

SAVINGS POTENTIAL: 

INSTALL AIR CURTAIN AT LOADING DOCK AREA. 

AN AIR CURTAIN CONSISTING OF CLEAR VINYL STRIPS WILL 
REDUCE THE AMOUNT OF OUTSIDE AIR INFILTRATING INTO THE 
BUILDING. REDUCTION OF AIR INFILTRATION WILL REDUCE 
THE BUILDINGS HEATING LOAD. 

A:  ESTIMATED SAVINGS 

THE FOLLOWING SPREAD SHEETS USE THE BIN METHOD TO ESTIMATE EXISTING 
AIR INFILTRATION AND HEAT LOAD DUE TO INFILTRATION AS WELL AS 
INFILTRATION AND HEAT LOAD WITH AN AIR CURTAINS INSTALLED. 

EXISTING HEAT LOAD DUE TO INFILTRATION = 
HEAT LOAD WITH AIR CURTAIN = 
SAVINGS MBTU = 
$ SAVINGS AT 3.27 PER MBTU 

416 MBTU 
23 MBTU 

393 MBTU 
1286.01 
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INFILTRATION LOSSES THRU OVERHEAD DOOR 
(WITH AIR CURTAIN INSTALLED) 

-A- -B- -C- -D- -E- -F- -G- -H- -I- -J- -K- -L- -H- -N-     -0- 

102 44 .005 .22 120 50 500 0 0 0 2 2 0 0      0 

97 44 .005 .22 120 50 500 0 0 0 22 18 0 0      0 

92 44 .005 .22 120 50 500 0 0 0 94 75 0 0      0 

87 44 .005 .22 120 50 500 0 0 0 262 197 0 0      0 

82 44 .005 .22 120 50 500 0 0 0 474 306 0 0      0 

77 44 .005 .22 120 50 500 0 0 0 676 307 0 0      0 

72 44 .005 .22 120 50 500 0 0 0 902 280 0 0      0 

67 44 .005 .22 120 50 500 5 1.188 2700 900 247 1069.2 666900  667969.2 

62 44 .005 .22 120 50 500 10 2.376 5400 794 212 1886.544 1144800 1146686.544 

57 44 .005 .22 120 50 500 15 3.564 8100 706 195 2516.184 1579500 1582016.184 

52 44 .005 .22 120 50 500 20 4.752 10800 642 186 3050.784 2008800 2011850.784 

47 44 .005 .22 120 50 500 25 5.94 13500 557 165 3308.58 2227500 2230808.58 

42 44 .005 .22 120 50 500 30 7.128 16200 593 172 4226.904 2786400 2790626.904 

37 44 .005 .22 120 50 500 35 8.316 18900 565 156 4698.54 2948400 2953098.54 

32 44 .005 .22 120 50 500 40 9.504 21600 583 161 5540.832 3477600 3483140.832 

27 44 .005 .22 120 50 500 45 10.692 24300 396 105 4234.032 2551500 2555734.032 

22 44 .005 .22 120 50 500 50 11.88 27000 286 72 3397.68 1944000 1947397.68 

17 44 .005 .22 120 50 500 55 13.068 29700 .156 33 2038.608 980100 982138.608 

12 44 .005 .22 120 50 500 60 14.256 32400 78 16 1111.968 518400 519511.968 

_.    7 44 .005 .22 120 50 500 65 15.444 35100 40 7 617.76 245700 246317.76 

w   -3 
44 .005 .22 120 50 500 70 16.632 37800 18 3 299.376 113400 113699.376 

44 .005 .22 120 50 500 75 17.82 40500 7 1 124.74 40500  40624.74 

-8 44 .005 .22 120 50 500 80 19.008 43200 2 0 38.016 

38159.748 

0   38.016 

23233500 23271659.75 

ENERGY USE (HBTU) = 23.27165975 

-A- ODTSIDE TEMP 
-B- CRACK LENGTH (FT) 
-C- INFILTRATION PER FT OF CRACK (CFH) 
-D- TOTAL INFILTRATION THRU CRACK 
-E- DOOR AREA (SF) 
-F- VELOCTIY THRU OPEN DOOR (FPH) 
-G- INFILTRATION THRU OPEN DOOR (CFH) BASED ON OPEN 5 HIN/HR 
-H- TEMPERATÜRE DIFFERENCE BETWEEN OUTSIDE & INSIDE 
-I- HEAT LOSS THRU CRACK INFILTRATION (BTÜH) 
-J- HEAT LOSS THRU OPEN DOOR (BTUH) 
-K- HOURS AT OUTSIDE TEMP. -A- FOR LOSSES THRU CRACK 
-^^OURS AT OUTSIDE TEMP. -A- FOR LOSSES THRU OPEN DOOR 
■^PoTAL HEAT LOSS THRU CRACK (BTÜ) 
-N- TOTAL HEAT LOSS THRU OPEN DOOR (BTU) 
-0- TOTAL HEAT LOSS THRU OPEN DOOR & CRACK (BTÜ) 
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INFILTRATION LOSSES THRU OVERHEAD DOOR 

-A- -B- -C-  -I > -E- -F- -G- -H- -I- -J- -K- -L- -M- -N- -0- 

102 44 .02 88 120 895 8950 0 0 0 2 2 0 0 0 

97 44 .02 .88 120 895 8950 0 0 0 22 18 0 0 0 

92 44 .02 88 120 895 8950 0 0 0 94 75 0 0 0 

87 44 .02 88 120 895 8950 0 0 0 262 197 0 0 0 

82 44 .02 88 120 895 8950 0 0 0 474 306 0 0 0 

77 44 .02 88 120 895 8950 0 0 0 676 307 0 0 0 

72 44 .02 88 120 895 8950 0 0 0 902 280 0 0 0 

67 44 .02 88 120 895 8950 5 4.752 48330 900 247 4276.8 11937510 11941786.8 

62 44 .02 88 120 895 8950 10 9.504 96660 794 212 7546.176 20491920 20499466.18 

57 44 .02 88 120 895 8950 15 14.256 144990 706 195 10064.736 28273050 28283114.74 

52 44 .02 88 120 895 8950 20 19.008 193320 642 186 12203.136 35957520 35969723.14 

47 44 .02 88 120 895 8950 25 23.76 241650 557 165 13234.32 39872250 39885484.32 

42 44 .02 88 120 895 8950 30 28.512 289980 593 172 16907.616 49876560 49893467.62 

37 44 .02 88 120 895 8950 35 33.264 338310 565 156 18794.16 52776360 52795154.16 

32 44 .02 88 120 895 8950 40 38.016 386640 583 161 22163.328 62249040 62271203.33 

27 44 .02 88 120 895 8950 45 42.768 434970 396 105 16936.128 45671850 45688786.13 

22 44 .02 88 120 895 8950 50 47.52 483300 286 72 13590.72 34797600 34811190.72 

17 44 .02 88 120 895 8950 55 52.272 531630 156 33 8154.432 17543790 17551944.43 

12 44 .02 88 120 895 8950 60 57.024 579960 78 16 4447.872 9279360 9283807.872 

7 44 .02 88 120 895 8950 65 61.776 628290 40 7 2471.04 4398030 4400501.04 

• 4 44 .02  . 88 120 895 8950 70 66.528 676620 18 3 1197.504 2029860 2031057.504 

44 .02 88 120 895 8950 75 71.28 724950 7 1 498.96 724950 725448.96 

-8 44 .02  . 88 120 895 8950 80 76.032 773280 2 0 152.064 0 152.064 

152638.992 415879650 416032289.0 

ENERGY ÜSE (HBTU) =   416.0322890 

-A- OUTSIDE TEHP 
-B- CRACK LENGTH (FT) 
-C- INFILTRATION PER FT OF CRACK (CFH) 
-D- TOTAL INFILTRATION THRU CRACK 
-E- DOOR AREA (SF) 
-F- VELOCTIY THRU OPEN DOOR (FPH) 
-G- INFILTRATION THRU OPEN DOOR (CFK) BASED ON OPEN 5 MIN/HR 
-H- TEMPERATURE DIFFERENCE BETWEEN OUTSIDE & INSIDE 
-I- HEAT LOSS THRU CRACK INFILTRATION (BTUH) 
-J- HEAT LOSS THRU OPEN DOOR (BTUH) 
-K- HOURS AT OUTSIDE TEHP. -A- FOR LOSSES THRU CRACK 
-L- HOURS AT OUTSIDE TEHP. -A- FOR LOSSES THRU OPEN DOOR 
ÄAL HEAT LOSS THRU CRACK (BTU) 

AL HEAT LOSS THRU OPEN DOOR (BTU) 
-0- TOTAL HEAT LOSS THRU OPEN DOOR & CRACK (BTU) 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    INSTALL PVC CLOSURE STRIPS 
ISCAL YEAR:   1989 ECO #,s__ 21 

ANALYSIS DATE: 

1. INVESTMENT 

ECON LIFE 8 

A. CONSTRUCTION COST 795 

B. SIOH 40 

C. DESIGN COST 48 

D. ENERGY CREDIT CALC (1A+1B+1C) X .9 794 
E. SALVAGE VALUE ° 
F. TOTAL INVESTMENT (ID - IE) 794 

ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  *   SAVINGS   ANNUAL DISCOUNT  DISCOUNTED 
$/MBTU    MBTU/YR   SAVINGS FACTOR  *   SAVINGS 

ELEC      12.97 0 0      5.74 0 
DIST       4.34 0 0      7.18 0 

A. 
B.    
C. RESD       3.49 0 0      6.79 0 
D. LPG        3.27       393      1285      6.75        8674 
E. WOOD       2.00 0 0      6.41 0 
F. TOTAL 393      1285 8674 

. . NON ENERGY SAVINGS or (COST), disc = 7.00% 

A. ANNUAL RECURRING ° 
(1) DISCOUNT FACTOR (TABLE A)  * 5.97 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 0 

B. NON RECURRING      (1)       (2)       (3)        (4) 
ITEM         SAVINGS YEAR OF  DISCOUNT  DISCOUNTED 

(COST) OCCURANCE  FACTOR   SAVE(COST) 
a. 0 1.00           0 
b. 0 1.00           0 
c. 0 1.00           0 
d. TOTAL 0 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 0 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 2863 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

4. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 1285 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 8674 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 10.92 

* COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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ECO # 23 

JESCRIPTION:        RECYCLE RINSE WATER 

SAVINGS POTENTIAL:  WATER DISCHARGED AFTER A RINSE CYCLE CAN BE RE-USED IN 
A FOLLOWING WASH CYCLE. RE-USE OF RINSE WATER REDUCES 
THE HOT WATER HEATING LOAD AND OVERALL WATER 
CONSUMPTION. 

A:  ESTIMATED SAVINGS 

SAVINGS ESTIMATES ARE BASED UPON THE FOLLOWING CONDITIONS: 

AVERAGE TEMP. OF DISCHARGE RINSE WATER = 145 DEG F 
AVERAGE TEMPERATURE OF SUPPLY HOT WATER = 160 DEG F 
AVERAGE TEMPERATURE OF SUPPLY COLD WATER = 60 DEG F 
RINSE WATER AS % OF TOTAL WATER USE   = .4 40% 

ENERGY SAVINGS THRU RINSE WATER RECYCLE 

GAL OF RINSE WATER X 8.3 3 X DELTA T 
MBTU =         

1,000,000 

GALLONS HOT WATER =   6565600  * .4 =   2626240 
DELTA T = 85 

MBTU = 18 59.509  NOT ACCOUNTING FOR PLANT EFFICIENCY 
MBTU = 2479.346  USING 75% PLANT EFF. 

$ SAVINGS = 8112.03 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    RECYCLE RINSE WATER 
ISCAL YEAR:   1989 ECO #,s 23 

PkNALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

32590 
1792 
1955 

32704 
0 

32704 

ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

A. 
B. 
C. 
D. 
E. 
F. 

ELEC 
DIST 
RESD 
LPG 
WOOD 
TOTAL 

COST  * 
$/MBTU 

12.97 
4.34 
3.49 
3.27 
2.00 

SAVINGS 
MBTU/YR 

0 
0 
0 

2479 
0 

2479 

ANNUAL 
SAVINGS 

0 
0 
0 

8106 
0 

8106 

DISCOUNT  DISCOUNTED 
FACTOR  *   SAVINGS 

11.16 
17.19 
17.12 
16.15 
13.47 

0 
0 
0 

130917 
0 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

-500 
11.65 
-5825 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. 

(1) 
SAVINGS 
(COST) 

(2) (3) (4) 

0 
0 
0 
0 

YEAR OF  DISCOUNT  DISCOUNTED 
OCCURANCE  FACTOR   SAVE(COST) 

1.00 
1.00 
1.00 

0 
0 
0 
0 

43203 

TOTAL 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

:. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

,. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

^6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

* COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 

130917 

-5825 

7606 

125092 

3.82 
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ECO # 24 

DESCRIPTION: 

SAVINGS POTENTIAL: 

INSTALL EXHAUST HEAT RECOVERY UNITS ON 100 LB DRYERS. 

EXHAUST ON 100 LB DRYERS LEAVES THE EQUIPMENT AT 
150 DEGREES FAHRENHEIT.  THE DRYER EXHAUST IS DRAWN 
THROUGH LINT FILTERS BY CENTRAL FANS. WHEN EXHAUST AIR 
IS REJECTED TO THE OUTSIDE IT IS APPROXIMATELY 120 
DEGREES FAHRENHEIT.  TOTAL AMOUNT OF EXHAUST AIR IS 
72,000 CFM. ENERGY CAN BE RECOVERED FROM THE DRYER 
EXHAUST TO PREHEAT MAKE-UP AIR. 

:  ESTIMATED SAVINGS 

THE FOLLOWING SPREAD SHEET USES THE BIN METHOD & PRODUCT LITERATURE 
TO ESTIMATE SAVINGS FROM AIR TO AIR HEAT EXCHANGERS. 

TOTAL ANNUAL ENERGY SAVINGS (NOT ACCOUNTING FOR PLANT EFF) = 5757.96 

TOTAL ANNUAL ENERGY SAVINGS WITH 75% PLANT EFFICIENCY = 7677.28 

$ SAVINGS AT $ 3.27 PER MBTU = $ 25,105 

ELECTRICITY COSTS 

ADDITIONAL FANS WILL BE REQUIRED TO FORCE MAKE-UP AIR INTO BUILDING. 
APROXIMATELY THE SAME AMOUNT OF ENERGY WILL BE REQUIRED TO MAKE-UP 
AIR AS IS NOW USED FOR EXHAUSTING AIR AT THE LINT TRAP. 

ADDITIONAL ELECTRICAL USE =       22380 KWH X 2 
44760 KWH 

ADDITIONAL ENERGY USE (MBTU) =     152.7659 
ADDITIONAL $ COST AT 12.97 /MBTU =  1984.41 
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HEATING 
EXHAUST HEAT RECOVERY 

INTAKE Tl T3 T4 

100 LB DRYERS 

T3-T1 T3-T4 BTUH / EXHAUST CF1 CF2 K EXHAUST INTAKE HBTU 

ACFH ACFH SCFH SCFH SAVED' HRS SAVED 

72000 72000 102 120 107.53 .89831 .94 1.0498 64678 67900 18 12.47 871057 1 0.87 

72000 72000 97 120 104.06 .89831 .95 1.0592 64678 68510 23 15.94 1113445 12 13.36 

72000 72000 92 120 100.60 .89831 .96 1.0688 64678 69130 28 19.40 1355133 51 69.11 

72000 72000 87 120 97.13 .89831 .97 1.0786 64678 69762 33 22.87 1597520 135 215.67 

72000 72000 82 120 93.67 .89831 .98 1.0886 64678 70406 38 26.33 1839209 210 386.23 

72000 72000 77 120 90.20 .89831 .99 1.0987 64678 71061 43 29.80 2081597 211 439.22 

72000 72000 72 120 86.74 .89831 1.00 1.1090 64678 71729 48 33.26 2323286 192 446.07 

72000 72000 67 120 83.27 .89831 1.01 1.1195 64678 72410 53 36.73 2565673 169 433.60 

72000 72000 62 120 79.81 .89831 1.02 1.1303 64678 73103 58 40.19 2807362 145 407.07 

72000 72000 57 120 76.34 .89831 1.03 1.1412 64678 73810 63 43.66 3049749 134 408.67 

72000 72000 52 120 72.88 .89831 1.04 1.1523 64678 74531 68 47.12 3291438 128 421.30 

72000 72000 47 120 69.41 .89831 1.05 1.1637 64678 75266 73 50.59 3533825 113 399.32 

72000 72000 42 120 65.95 .89831 1.06 1.1753 64678 76016 78 54.05 3775514 118 445.51 

72000 72000 37 120 62.48 .89831 1.07 1.1871 64678 76781 83 57.52 4017901 107 429.92 

72000 72000 32 120 59.02 .89831 1.08 1.1992 64678 77561 88 60.98 4259590 110 468.55 

72000 72000 27 120 55.55 .89831 1.09 1.2115 64678 78357 93 64.45 4501977 72 324.14 

72000 72000 22 120 52.09 .89831 1.10 1.2241 64678 79170 98 67.91 4743666 49 232.44 

72000 72000 17 120 48.62 .89831 1.11 1.2369 64678 80000 103 71.38 4986053 23 114.68 

72000 72000 12 120 45.16 .89831 1.12 1.25 64678 80847 108 74.84 5227742 11 57.51 

72000 72000 7 120 41.69 .89831 1.13 1.2634 64678 81713 113 78.31 5470129 5 27.35 

72000 72000 2 120 38.23 .89831 1.15 1.2771 64678 82597 118 81.77 5711818 2 11.42 

72000 72000 -3 120 34.76 .89831 1.16. 1.2910 64678 83501 123 85.24 5954205 1 5.95 

SAVINGS NOT ACCOUNTING FOR PLANT EFFICIENCY = 5757.96 

EXHAUST ACFM = ACTUAL AMOUNT OF AIR BEING EXHAUSTED 
INTAKE SCFM = ACTUAL AMOUNT OF MAKE-UP REQUIRED 
EXHAUST SCFM = CORRECTED AMOUNT OF EXHAUST AIR = EXHAUST ACFM * CF1 
INTAKE SCFM = CORRECTED AMOUNT OF INTAKE AIR = INTAKE ACFM * CF2 
# HRS = TOTAL OPERATING HOURS AT GIVEN OUTSIDE TEMPERATURE Tl 
BTUH SAVED PER DRYER = (1.08)(SCFM EXHAUST)(T3-T4) 
MBTU SAVED PER DRYER = (BTUH SAVED PER DRYER)(#HRS OPERATION)/l,00O,000 

OUTDOOR AIR (MAKEUP AIR) TEMPERATURE ENTERING HEAT RECOVER UNIT 
MAKEUP AIR TEMPERATURE LEAVING HEAT RECOVERY UNIT 
EXHAUST AIR TEMPERATURE ENTERING HEAT RECOVERY UNIT 
EXHAUST AIR TEMPERATURE LEAVING HEAT RECOVERY UNIT 

T4 EQUALS T3 (EFFICIENCY)(ECF)(T3-T1) 
EFFICIENCY = 70%; ECF = 0.99 

FLOW RATIO = (SCFM INTAKE/SCFM EXHAUST) 
CORRECTION FACTOR TO CONVERT AIR FLOW AT EXHAUST TEMPERATURE TO STANDARD 
AIR TEMPERATURE (SCFM) =    (70" + 460") 

( T3 + 460") 

CORRECTION FACTOR TO CONVERT AIR FLOW AT 
AIR TEMPERATURE (SCFM) =    f?o" * 460") 

( Tl + 460") 

Tl 
T2 
T3 
T4 

K = 
CF1 = 

CF2 INTAKE TEMPERATURE TO STANDARD 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
|PROJECT NO. & TITLE:  DACA41-89-D-0007    EXHAUST HR 100LB DRYERS 
"FISCAL YEAR:   1989                        ECO #,s 24 
ANALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

377800 
20779 
22668 

379122 
0 

379122 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  * SAVINGS ANNUAL DISCOUNT DISCOUNTED 
$/MBTU MBTU/YR SAVINGS FACTOR  * SAVINGS 

A. ELEC 12.97 -153 -1984 11.16 -22146 

B. DIST 4.34 0 0 17.19 0 
C. RESD 3.49 0 0 17.12 0 

D. LPG 3.27 7677 25104 16.15 405430 
E. WOOD 2.00 0 0 13.47 0 
F. TOTAL 7524 23120 383284 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. 

(1) (2)       (3) 
SAVINGS YEAR OF  DISCOUNT 
(COST) OCCURANCE  FACTOR 

0 1.00 
0 1.00 
0 1.00 
0 

-500 
11.65 
-5825 

(4) 
DISCOUNTED 
SAVE(COST) 

0 
0 
0 
0 TOTAL 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 126484 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

4. FIRST YEAR DOLLAR SAVINGS  (2F3+3A=(BLD/YEARS LIFE)) 

k5. TOTAL NET DISCOUNTED SAVINGS  (2F5+ 3C) 

6. DISCOUNTED SAVINGS RATION      (SIR = 5/1F) 

*  COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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Bulletin 79-4-75 
Supercedes 11-77 

■-&*.!■-%, ■ <r;f-^.sx»r. 

IT 

Unit open for cleaning 
• MojraTarheat|ransfer units 

for large commercial «|^|^|MtritU1hstallations. 
. Economical, c^pcV W&tile. Easy to 

install and clean. Completely Jgl|fciye heat exchangers. 

DU   DES CHAMPS LABORATORIES INCORPORATED 
.-w*- 
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ZlDUCT SERIES 75 FROM DLI: 
Now, to complement our basic 
Z-Duct Series 74 (1,000 CFM), 
we've developed a new addition to 
the line. Z-Duct Series 75 modules 
of 4,000, 6,000, 8,000, and 10,000 
CFM designed specifically for large 
installations. By combining modules 
in various arrangements, flow rates 
up to 100,000 CFM can be easily 
assembled. Installation and 
duct work are simplified. 

Z-Duct Series 75 is designed 
to function economically in almost 
any situation where fresh air is 
being drawn into a building or 
industrial process to replace spent, 
stale or contaminated air of a 
different temperature. It transfers 
the thermal energy from the 

.exhaust air stream to the in-take 
stream, greatly reducing the 

,iount of fuel, as well as the 
equipment capacity required to 
condition the fresh air. (The same 
reductions apply to summer air 
conditioning as to winter heating.) 

Complete Separation 
Between Air Streams 

Z-Duct is a unique and simple 
counterflow heat exchanger. It 
consists of a single folded energy 
transfer surface, fitted within a 
duct in such a way as to divide it 
into two separate yet intermeshed 
passages. Opposing air streams 
are brought into close proximity, 
while cross-contamination is 
virtually prevented. 

Economical, Efficient 

Z-Duct is a compact, lightweight 
energy exchanger with no moving 
parts. The only exchanger with gas 
temperature applications up to 
1200°F. The only one that provides 

_high recovery efficiency over any 
Age of temperature with low 
.•rating costs and minimum 

"maintenance. Higher transfer 
efficiencies are attained because 
no intermediate thermal transfer 

fluids are required as in heat pipes 
and run around systems. 

Easy to Clean 

Removable panels are readily 
accessible for convenient visual 
inspection and cleaning of exhaust 
chambers and exhaust side heat 
transfer surfaces after installation. 
The only energy recovery device 
incorporating this important 
feature. 

No Humidity Problems 

Condensation removal is provided 
for by a built-in drip pan and drain. 
Condensation from gases having 
high humidity improves Z-Duct 
performance and helps keep 
surfaces clean. Optional 
equipment is available for use where 

UNIQUE MODULAR 
freezing temperatures might be a 
problem. 

Special Considerations 

Proper precautions must be taken 
with the exterior inlet and exhaust to 
assure that no contaminated air will 
return to the building or process 
through the inlet air duct. 

For high temperature and 
special environments, consult DLI 
for the appropriate materials and 
special design features that will 
assure the long life and efficiency of 
the system. 

STANDARD Z-DUCT SPECIFICATIONS 
Z-Duct Series 75 modules are 
designed for 4,000, 6,000, 8,000, 
and 10,000 CFM with 0.93-inch 
W.C. pressure drop. 

FLOW SCHEMATIC NOTE 
FACTORY CAN 

REVERSE BAFFLE 
PLATE FOR 

OPTIONAL FLOW 
PATTERN 

HEAT TRANSFER 
ELEMENT 

u S ana Foreign Patents 
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T-    FIGURE 1 
PRESSURE DROP 

VS 
FLOW 

Z-DUCI ENERGY RECOVERY t 

0.2 0« 06 06 10 12 

R = SCFIVU /RATED CFM OF Z-DUCT 

Basic Equations 

1. SCFMEX = 

Arc,.       /70 + 460\ 

2. SCFMIN = 

/70j_460\ 
ACFMIN   V T, + 460/ 

T4 

i'4 

INTAKE(IN) 

L 

EXHAUST (Ex) 

3. Flow Ratio = K = SCFM(N/SCFMEX 

4. T4 = T3 - (Efficiency)(ECF)(T3 - T,) 

5. T2 = T, + (Efficiency)(ECF)(1/K)(Ts - TO 

6. Energy recovered from the exhaust air when con- 
densing is not taking place is: 

Q = (1.08)(SCFMEX)(TS - TO = BTU/hr 

NOTE: Moisture in exhaust air yields higher value of Q.TJ anrJT? 
assuming other conditions remain constant and the above equa- 
tion is no longer valid. Consult manufacturer if condensing ap- 
pears to be an important factor in your equation selection. 

Selection Procedure 
A. Using equations 1 and 2, determine the values of 

SCFM 

B. Using equation 3, determine the flow ratio, K. 

Refer to Figure 1, set pressure drop of side (intake or 
exhaust) having highest SCFM at desired value (use 
1.0-inch pressure drop when sizing packaged units) 
estimate the average air temperature within the 
Z-Duct, and determine the value of SCFM/(rated 
CFM of Z-Duct). Size the unit: 

Rated CFM of Z-Duct = (SCFMJ/R 

D. Select the standard Z-Duct product or multiples 
thereof that has a CFM rating nearest to the calcu- 
lated value. Selecting a unit having a lower rating re- 
sults in a higher pressure drop, slightly lower effic- 
iency, and lower initial cost. 

E. Determine the value of SCFMEX/(rated CFM of Z- 
Duct) and value of K. Enter Figure 2 and determine 
efficiency. Look up ECF in Table 1. 

F. With efficiency known, use equation 4 and 5 to de- 
termine T< and T2. 

G.Use equation 6 and calculate the energy recovered. 

NOTE: For more accurate 
calculations see Bulletin 78-8-1. 

DLI WARRANTY 

DesChamps Laboratories equip- 
ment is guaranteed from defects in 
material and workmanship for one 
year from date of shipment. 

DLI will repair or replace, at no 
charge, f.o.b. our plant, defective 
materials returned freight prepaid to 
the DLI factory within the 
guaranteed period. Any unauthor- 
ized repairs or replacement made to 
DLI equipment will void this 
guarantee. 

DESCHAMPS LABORATORIES INCORPORATED 
P.O. Box 348, East Hanover, N.J. 07936» (201) 884-1460 Telex: 64-2030 

Z-DUCT is a trademark of DesChamps Laboratories  Inc . Printed in U S A 
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ECO # 24A 

DESCRIPTION: 

SAVINGS POTENTIAL: 

INSTALL EXHAUST HEAT RECOVERY UNITS ON 400 LB DRYERS. 

EXHAUST ON 400 LB DRYERS LEAVES THE EQUIPMENT AT 
150 DEGREES FAHRENHEIT.  THE DRYER EXHAUST IS DRAWN 
ACROSS LINT FILTERS BY CENTRAL FANS. WHEN EXHAUST AIR 
IS REJECTED TO THE OUTSIDE IT REMAINS AT 150 
DEGREES FAHRENHEIT.  TOTAL AMOUNT OF EXHAUST AIR IS 
8,000 CFM PER DRYER. ENERGY CAN BE RECOVERED FROM THE 
EXHAUST TO PREHEAT MAKE-UP AIR.THIS AFFECTS DRYERS 
NUMBERS 14, 39 AND 40. 

:  ESTIMATED SAVINGS 

THE FOLLOWING SPREAD SHEET USES THE BIN METHOD & PRODUCT LITERATURE 
TO ESTIMATE SAVINGS FROM AIR TO AIR HEAT EXCHANGERS. 

ANNUAL ENERGY SAVINGS FOR DRYER 14 = 

ANNUAL ENERGY SAVINGS FOR DRYER 39 = 

ANNUAL ENERGY SAVINGS FOR DRYER 40 = 

TOTAL ANNUAL ENERGY SAVINGS FOR 400LB DRYERS = 

TOTAL ANNUAL $ SAVINGS AT $3.27 PER MBTU = 

387 MBTU 

285 MBTU 

285 MBTU 

957 MBTU 

$3129.00 

ELECTRICITY COSTS 

HEAT RECOVERY UNITS FOR 400 LB DRYERS DO NOT REQUIRE ADDITIONAL FANS 
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HEATING 
EXHAUST HEAT RECOVERY 

INTAKE Tl T3 T4 

400 LB GAS DRYERS (NO. 39 S NO. 40) 

T3-T1 T3-T4 BTÜH i EXHAUST CF1 CF2 K EXHAUST INTAKE HBTU 

ACFH ACFH SCFH SCFH SAVED/ 
DRYER 

HRS SAVED/ 
DRYER 

8000 8000 102 150 116.74 .89831 .94 1.0498 7186 7544 48 33.26 258127 0 .00 

8000 8000 97 150 113.27 .89831 .95 1.0592 7186 7612 53 36.73 285057 4 1.14 

8000 8000 92 150 109.81 .89831 .96 1.0688 7186 7681 58 40.19 311910 15 4.68 

8000 8000 87 150 106.34 .89831 .97 1.0786 7186 7751 63 43.66 338840 40 13.55 

8000 8000 82 150 102.88 .89831 .98 1.0886 7186 7823 68 47.12 365693 62 22.67 

8000 8000 77 150 99.41 .89831 .99 1.0987 7186 7896 73 50.59 392623 62 24.34 

8000 8000 72 150 95.95 .89831 1.00 1.1090 7186 7970 78 54.05 419476 57 23.91 

8000 '8000 67 150 92.48 .89831 1.01 1.1195 7186 8046 83 57.52 446406 .50 22.32 

8000 8000 62 150 89.02 .89831 1.02 1.1303 7186 8123 88 60.98 473258 43 20.35 

8000 8000 57 150 85.55 .89831 1.03 1.1412 7186 8201 93 64.45 500189 39 19.51 

8000 8000 52 150 82.09 .89831 1.04 1.1523 7186 8281 98 67.91 527041 38 20.03 

8000 8000 47 150 78.62 .89831 1.05 1.1637 7186 8363 103 71.38 553972 33 18.28 

8000 8000 42 150 75.16 .89831 1.06 1.1753 7186 8446 108 74.84 580824 35 20.33 

8000 8000 37 150 71.69 .89831 1.07 1.1871 7186 8531 113 78.31 607755 32 19.45 

8000 8000 32 150 68.23 .89831 1.08 1.1992 7186 8618 118 81.77 634607 33 20.94 

8000 8000 27 150 64.76 .89831 1.09 1.2115 7186 8706 123 85.24 661537 21 13.89 

8000 8000 22 150 61.30 .89831 1.10 1.2241 7186 8797 128 88.70 688390 15 10.33 

8000 8000 17 150 57.83 .89831 1.11 1.2369 7186 8889 133 92.17 715320 7 5.01 

8000 8000 12 150 54.37 .89831 1.12 1.25 7186 8983 138 95.63 742173 3 2.23 

8000 8000 7 150 50.90 .89831 1.13 1.2634 7186 9079 143 99.10 769103 1 .77 

8000 8000 2 150 47.44 .89831 1.15 1.2771 7186 9177 148 102.56 795956 1 .80 

8000 8000 -3 150 43.97 .89831 1.16 1.2910 7186 9278 153 106.03 822886 0 .00 

SAVINGS PER DRYER NOT ACCOUNTING FOR PLANT EFFICIENCY = 284.53 

EXHAUST ACFM = ACTUAL AMOUNT OF AIR BEING EXHAUSTED 
INTAKE SCFM = ACTUAL AMOUNT OF MAKE-UP REQUIRED 
EXHAUST SCFM = CORRECTED AMOUNT OF EXHAUST AIR = EXHAUST ACFM * CF1 
INTAKE SCFM = CORRECTED AMOUNT OF INTAKE AIR = INTAKE ACFM * CF2 
# HRS = TOTAL OPERATING HOURS AT GIVEN OUTSIDE TEMPERATURE Tl 
BTUH SAVED PER DRYER = (1.08)(SCFM EXHAUST)(T3-T4) 
MBTU SAVED PER DRYER = (BTUH SAVED PER DRYER)(#HRS OPERATION)/l,00O,000 

OUTDOOR AIR (MAKEUP AIR) TEMPERATURE ENTERING HEAT RECOVER UNIT 
MAKEUP AIR TEMPERATURE LEAVING HEAT RECOVERY UNIT 
EXHAUST AIR TEMPERATURE ENTERING HEAT RECOVERY UNIT 
EXHAUST AIR TEMPERATURE LEAVING HEAT RECOVERY UNIT 

T4 EQUALS T3 (EFFICIENCY)(ECF)(T3-T1) 
EFFICIENCY = 70%; ECF = 0.99 

FLOW RATIO = (SCFM INTAKE/SCFM EXHAUST) in^n 
CORRECTION FACTOR TO CONVERT AIR FLOW AT EXHAUST TEMPERATURE TO STANDARD 
AIR TEMPERATURE (SCFM) =   (7tr + 460") 

Tl 
T2 
T3 
T4 

K = 
CF1= 

CF2= 
( T3 + 460*) 

CORRECTION FACTOR TO CONVERT AIR FLOW AT 
AIR TEMPERATURE (SCFM) =    <7Q- + 460') 

( Tl + 460") 

INTAKE TEMPERATURE TO STANDARD 
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HEATING 
EXHAUST HEAT RECOVERY 

INTAKE ■ Tl T3 T4 

400 LB   GAS DRYERS   (HO '. 14) 

T3-T4 BTUH t W    EXHAUST CF1 CF2 K EXHAUST INTAKE T3-T1 HBTU 

ACFH ACFH SCFH SCFH SAVED HRS SAVED 

8000 8000 102 150 116.74 .89831 .94 1.0498 7186 7544 48 33.26 258127 1 .26 

8000 8000 97 150 113.27 .89831 .95 1.0592 7186 7612 53 36.73 285057 5 1.43 

8000 8000 92 150 109.81 .89831 .96 1.0688 7186 7681 58 40.19 311910 21 6.55 

8000 8000 87 ' 150 106.34 .89831 .97 1.0786 7186 7751 63 43.66 338840 54 18.30 

8000 8000 82 150 102.88 .89831 .98 1.0886 7186 7823 68 47.12 365693 84 30.72 

8000 8000 77 150 99.41 .89831 .99 1.0987 7186 7896 73 50.59 392623 85 33.37 

8000 8000 72 150 95.95 .89831 1.00 1.1090 7186 7970 78 54.05 419476 77 32.30 

8000 8000 67 150 92.48 .89831 1.01 1.1195 7186 8046 83 57.52 446406 68 30.36 

8000 8000 62 150 89.02 .89831 1.02 1,1303 7186 8123 88 60.98 473258 59 27.92 

8000 8000 57 150 85.55 .89831 1.03 1.1412 7186 8201 93 64.45 500189 54 27.01 

8000 8000 52 150 82.09 .89831 1.04 1.1523 7186 8281 98 67.91 527041 51 26.88 

8000 8000 47 150 78.62 .89831 1.05 1.1637 7186 8363 103 71.38 553972 46 25.48 

8000 8000 42 150 75.16 .89831 1.06 1.1753 7186 8446 108 74.84 580824 47 27.30 

8000 8000 37 150 71.69 .89831 1.07 1.1871 7186 8531 113 78.31 607755 43 26.13 

8000 8000 32 150 68.23 .89831 1.08 1.1992 7186 8618 118 81.77 634607 44 27.92 

8000 8000 27 150 64.76 .89831 i.09: 1.2115 7186 8706 123 85.24 661537 29 19.18 

8000 8000 22 150 61.30 .89831 1.10 1.2241 7186 8797 128 88.70 688390 20 13.77 

8000 8000 17 150 57.83 .89831 1.11 1.2369 7186 8889 133 92.17 715320 9 6.44 

8000 8000 12 150 54.37 .89831 1.12 1.25 7186 8983 138 95.63 742173 4 2.97 

8000 8000 7 150 50.90 .89831 1.13 1.2634 7186 9079 143 99.10 769103 2 1.54 

8000 8000 2 150 47.44 .89831 1.15 1.2771 7186 9177 148 102.56 795956 1 .80 

^         8000 8000 -3 150 43.97 .89831 1.16 1.2910 7186 9278 153 106.03 822886 0 .00 

SAVINGS PER DRYER NOT ACCOUNTING FOR PLANT EFFICIENCY 386.63 

EXHAUST ACFM = ACTUAL AMOUNT OF AIR BEING EXHAUSTED 
INTAKE SCFM    = ACTUAL AMOUNT OF MAKE-UP REQUIRED 
EXHAUST SCFM = CORRECTED AMOUNT OF EXHAUST AIR = EXHAUST ACFM * CF1 
INTAKE SCFM    = CORRECTED AMOUNT OF INTAKE AIR = INTAKE ACFM * CF2 
# HRS = TOTAL OPERATING HOURS AT GIVEN OUTSIDE TEMPERATURE Tl 
BTUH SAVED PER DRYER = (1.08)(SCFM EXHAUST)(T3-T4)      rn^Tnux „  nnn nnn 
MBTU SAVED PER DRYER = (BTUH SAVED PER DRYER)(#HRS OPERATION)/l,000,000 

_ •.._.•_•••->.     ■ v n \     T r~ ■ »i*\ ^r^ A ^TI i n r-    r" MT rn T kl/^    U tr A I     DLi  MI/ L> U    I I hi I   I 
Tl 
T2 
T3 
T4 

K    = 
CF1 = 

CF2= 

OUTDOOR AIR (MAKEUP AIR)  TEMPERATURE ENTERING HEAT RECOVER UNIT 
MAKEUP AIR TEMPERATURE LEAVING HEAT RECOVERY UNIT 
EXHAUST AIR TEMPERATURE ENTERING HEAT RECOVERY UNIT 
EXHAUST AIR TEMPERATURE LEAVING HEAT RECOVERY UNIT 

T4 EQUALS T3  (EFFICIENCY)(ECF)(T3-T1) 
EFFICIENCY = 70%;  ECF =0.99 

FLOW RATIO = (SCFM INTAKE/SCFM EXHAUST) „.„„.„« 
CORRECTION FACTOR TO CONVERT AIR FLOW AT EXHAUST TEMPERATURE TO STANDARD 
AIR TEMPERATURE    (SCFM)  = f70" * mT) 

( T3 + 460") 

CORRECTION FACTOR TO CONVERT AIR  FLOW AT 
AIR TEMPERATURE (SCFM)  = f/o' + 460") 

( Tl + 460") 

INTAKE TEMPERATURE TO STANDARD 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    EXHAUST HR 400LB DRYERS 
i-ISCAL YEAR:   1989 ECO #,s 24A 
ANALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

57725 
3175 
3464 

57927 
0 

57927 

ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

A. 
B. 
C. 
D, 
E. 
F. 

ELEC 
DIST 
RESD 
LPG 
WOOD 
TOTAL 

COST  * 
$/MBTU 

12.97 
4.34 
3.49 
3.27 
2.00 

SAVINGS 
MBTU/YR 

0 
0 
0 

957 
0 

957 

ANNUAL 
SAVINGS 

0 
0 
0 

3129 
0 

3129 

DISCOUNT  DISCOUNTED 
FACTOR  *   SAVINGS 

11.16 
17.19 
17.12 
16.15 
13.47 

0 
0 
0 

50533 
0 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. TOTAL 

(1) (2)       (3) 
SAVINGS YEAR OF  DISCOUNT 
(COST) OCCURANCE  FACTOR 

0 1.00 
0 1.00 
0 1.00 
0 

0 
11.65 

0 

(4) 
DISCOUNTED 
SAVE(COST) 

0 
0 
0 
0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 16676 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

4. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

^5. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

* COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 

50533 

3129 

50533 

.87 
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ECO # 26 

DESCRIPTION: INSTALL THERMAL FLUID PRESSES 

SAVINGS POTENTIAL:  THERMAL FLUID PRESSES ACCOMPLISH INCREASED PRODUCTION 
WITH A REDUCTION IN ENERGY CONSUMPTION OVER CONVEN- 
TIONAL STEAM PRESSES. 

A:  ESTIMATED SAVINGS 

SAVINGS ESTIMATES ARE BASED UPON THE FOLLOWING CONDITIONS: 

1. REPLACING THE FOUR EXISTING SHEET PRESSES WITH TWO THERMAL 
FLUID PRESSES.  (ONE LARGE PRESSES & ONE SMALL PRESS). 

2. TOTAL AMOUNT TO BE PRESSED AS FOLLOWS: 

SMALL ITEMS     330115 LBS 
LARGE ITEMS    1331423 LBS 

3, 

4, 

TOTAL ITEMS    1661538 

OPERATING HRS PER YEAR (NEW EQUIPMENT) = 

FUEL INPUT FOR NEW PRESSES: 

SMALL PRESS = 
LARGE PRESS = 

1040 

350000 350000 BTUH  * 1 PRESS = 
1400000 BTUH  * 1 PRESS =  1400000 

TOTAL FUEL INPUT 
HOURS PER YEAR = 
TOTAL ENERGY USE (MBTU) = 

1750000 
1040 
1820 

EXISTING ENERGY CONSUMPTION 

MBTU PER PRESS = 
# OF PRESSES = 

TOTAL USE  = 
TOTAL USE  = 

645 
4 

2580  PLANT EFFICIENCY NOT ACCOUNTED FOR 
3440  PLANT EFFICIENCY § 75% 

MBTU SAVINGS = 
$ SAVINGS = 

1620 
5301.13 

EXISTING ELECTRICAL CONSUMPTION 

KWH PER PRESS = 
# OF PRESSES = 

TOTAL USE  = 
TOTAL USE  = 

3916.5 KWH 
4 

15666 KWH 
53.47 MBTU 

NEW ELECTRICAL CONSUMPTION 

KW PER PRESS 
# OF PRESSES = 

TOTAL KW 
HOURS OF USE 
TOTAL KWH 
TOTAL MBTU 

5.595 
2 

11.19 
1040 

11637.6 
39.72 

ELECTRICITY SAVINGS = 
$ SAVINGS = 

13.74893 MBTU 
174.34 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    INSTALL THERMAL FLUID PRESSES 
ISCAL YEAR:   1989 ECO #,s 26 

'ANALYSIS DATE: ECON LIFE 25 

. INVESTMENT 

A. CONSTRUCTION COST 244250 
B. SIOH 96 
C. DESIGN COST 105 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 220006 
E. SALVAGE VALUE 0 
F. TOTAL INVESTMENT (ID - IE) 220006 

. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  * SAVINGS ANNUAL DISCOUNT DISCOUNTED 
$/MBTU MBTU/YR SAVINGS FACTOR  * SAVINGS 

A. ELEC 12.97 13.75 178 11.16 1990 
B. DIST 4.34 0 0 17.19 0 
C. RESD 3.49 0 0 17.12 0 
D. LPG 3.27 1620 5297 16.15 85553 
E. WOOD 2.00 0 0 13.47 0 
F. TOTAL 1633.75 5476 87543 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A. ANNUAL RECURRING 500 
(1) DISCOUNT FACTOR (TABLE A)  * 11.65 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 5825 

B. NON RECURRING      (1)       (2)       (3)        (4) 
ITEM SAVINGS   YEAR OF  DISCOUNT  DISCOUNTED 

(COST)   OCCURANCE  FACTOR   SAVE(COST) 
a. 0 1.00 0 
b. 0 1.00 0 
c. 0 1.00 0 
d. TOTAL 0 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 5825 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 28889 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

4. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 5976 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 9 3 368 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) .42 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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Steam/Thermal Ironer Models flatwork ironers 

superstar 
700-800 

The benchmark in quality flatwork finishing. 
SUPERSTARS, in use the world over, are designed and built in the U.S.A. 

*".ach features the ready availability of all U.S.A. made components and JENDRIVE II- 
d completely self-contained slide-out drive unit. 
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TECHNICAL DETAILS 
STEAM MODELS 

SERVICE REQUIREMENTS Description Connection Position 

Steam* 
Boiler horsepower (max. BHP required) 

Air 
Condensate 
Drain 
Vacuum outlet 
Electric supply 

125 psi (8.75 kg. sq. cm.) 
700    10 BHP,   800    11 BHP 
per roll. Average BHP consumption is 
70 - 80% of maximum requirement. 
No air supply required 

208 or 230V/3 phase/60 Hz standard 
(special to order) 

2" (50,8 mm) 

1V4" (38.1 mm) 
1" (25.4 mm) 
7" (177 mm) dia. 
Disconnect box 
included 

LH delivery end 

RH delivery end 
RH delivery end 
LH delivery end 
LH feed end 

* Steam usage is 0.7 lb. (0.33 kg.) per lb. dry weight of 100%cotton flatwork processed and 0.42 lb. (0.2 kg.) per lb. dry weight of Wended flatwork processed. 

DRIVE SYSTEM - JENDRIVE II engineered according to number of rolls 

FANS - High volume vacuum system engineered according to number of rolls 

SHIPPING SPECS - (L x W x H and weight) Superstar 700 Superstar 800 

Drive section and 1st roll (skidded) 

Each additional roll (skidded) 

13'-4"x6'x6'(4.06m.x1.83m.x1.83m.) 
8500 lbs. (3856 kg.) 
13'-4"x6'x6'(4.06m.x1.83m.x1.83m.) 
6500 lbs. (2948 kg.) 

13'-4"x6'-6"x6'(4.06m.x1.98m.x1.83m.) 
9200 lbs. (4173 kg.) 
13'-4"x6,-6"x6'(4.06m.x1.98m.x1.83m.) 
7100 lbs. (3220 kg.) 

Rp 

C.S.A. and F.M. approved 
Specifications subject to change without notice. 

LEGEND —i —SUPERSTAR 700 
mam -SUPERSTAR KM 
Dimensions shown in inches (millimeters in parentheses) 

9-9/16 
(243) 

2-3/4 
(70' 

FRONT SIDE 

(jshsia) For additional information contact your local Jensen Distributor. 

JENSEN CORPORATION • 2775 Northwest 63rd Court, Fort Lauderdale, Florida 33309 
Telephone (305) 974-6300 • TELEX 51-4561 JENSENMACH FTL • FAX (305) 972-6306 
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ECO # 27 

DESCRIPTION COLD WATER LAUNDERING 

SAVINGS POTENTIAL:  IF LAUNDRY CAN BE WASHED WITH COLD WATER THEN THE 
ENERGY USED TO HEAT WATER MAY BE ELIMINATED. 

A:  ESTIMATED SAVINGS 

POTENTIAL SAVINGS WERE BASED UPON THE FOLLOWING CONDITIONS: 

THIRTY PERCENT OF TOTAL LAUNDRY PRODUCTION IS SUITABLE FOR COLD WATER 
WASHING. 

WASH CYCLES TIMES WILL INCREASE APPROXIMATELY 25%. 

EXISTING PRODUCTION RATE (LBS/YEAR) = 
COLD WASH PRODUCTION (LBS/YEAR) = 
WATER USE (GALLONS/LB) = 
TOTAL WATER USE FOR COLD WATER WASH = 
HOT WATER SAVED =65% TOTAL USE = 

MBTU SAVED = 
GAL * 8.33 * DELTA T 

1,000,000 * EFFICIENCY 

DELTA T = 100 
EFFICIENCY = .75 

3724954 
1117486. 

2.6 
2905464. 
1888552. 

MBTU SAVED = 
$ SAVINGS  = 

2097.55140 
6865.29 

ELECTRICITY COSTS 

COLD WASH PRODUCTION (LBS/YEAR) = 
LBS/DAY = 
LBS/HOUR = 

USE EXISTING 600 LB DRYER FOR 2000 HOURS 

MTR 
# 

1 
2 
3 

5.60 
9.33 

18.70 

1117486. 
4469.945 § 250 DAYS/YEAR 
558.7431 § 8 HRS/DAY 

MTR     % OF 
KW  TOT HRS 

75 
20 
20 

HRS 
OPER. 

1500 
400 
400 

KWH 
USE 

8400 
3732 
7480 

19612 

TOTAL ELECTRICITY USE BEFORE COLD WASH = 
ADDITIONAL ELEC. USE AFTER COLD WASH = 19612 X .3 = 
ADDITIONAL ENERGY USE AFTER COLD WASH (MBTU) = 
ADDITIONAL $ COST= 

19612 
5883.6 

20.08073 
259.40 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    COLD WATER LAUNDERING 
ISCAL YEAR:   1989 ECO #,s 27 

'ANALYSIS DATE: ECON LIFE 25 

1. INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

132 
0 
0 

119 
0 

119 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

A. 
B. 
C. 
D. 
E. 
F. 

ELEC 
DIST 
RESD 
LPG 
WOOD 
TOTAL 

COST  * 
$/MBTU 

12.97 
4.34 
3.49 
3.27 
2.00 

SAVINGS 
MBTU/YR 

-20 
0 
0 

2098 
0 

2078 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

-259 
0 
0 

6860 
0 

6601 

11.16 
17.19 
17.12 
16.15 
13.47 

-2895 
0 
0 

110796 
0 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

0 
11.65 

0 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. TOTAL 

(1) 
SAVINGS 
(COST) 

(2) (3) (4) 

0 
0 
0 
0 

YEAR OF  DISCOUNT  DISCOUNTED 
OCCURANCE  FACTOR   SAVE(COST) 

1.00 
1.00 
1.00 

0 
0 
0 
0 

35608 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

4. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

*6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

*  COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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ECO # 31 

DESCRIPTION:        TURN OFF STEAM WHEN NOT REQUIRED 

SAVINGS POTENTIAL:  DURING CERTAIN HOURS OF THE YEAR STEAM BOILERS OPERATE 
JUST TO MAINTAIN SYSTEM PRESSURE WHEN THERE IS NO 
ACTUAL DEMAND FOR STEAM. BOILERS CAN BE TURNED OFF 
DURING THOSE HOURS AND FUEL CONSUMPTION WILL BE REDUCED, 

A:  ESTIMATED SAVINGS 

POTENTIAL SAVINGS WERE BASED UPON THE FOLLOWING CONDITIONS: 

BOILERS ARE ASSUMED TO CYCLE ON FOR 5% OF THE TIME WHEN THERE IS NO 
ACTUAL DEMAND FOR STEAM. 

NO SPACE HEATING IS REQUIRED WHEN OUTSIDE TEMPERATURES ARE ABOVE 62 
DEGREES FAHRENHEIT. 

THERE ARE 100 DAYS EACH YEAR WHEN THE BOILERS WILL OPERATE AN 
ADDITIONAL 30 MINUTES PER DAY TO REGAIN OPERATING PRESSURE. 

HOURS OF REQUIRED BOILER OPERATION ARE ESTIMATED FROM THE FOLLOWING BIN FILE 

TOTAL # OF HOURS HEATING IS NOT REQUIRED = 3332 
HOURS HEATING NOT REQUIRED BUT PROCESS HEAT IS = 14 3 2 

HOURS STEAM IS NOT REQUIRED = 1900 

HOURS BOILERS CYCLE TO MAINTAIN PRESSURE = 1900 X .05 95 

FUEL INPUT (MBTU) = 17.2/.75 = 23 

FUEL CONSUMED TO MAINTAIN PRESSURE = 2179 MBTU 

FUEL CONSUMED TO REBUILD PRESSURE = 100 X .5 X 21.5      1147 

TOTAL MBTU SAVINGS = 1032 

TOTAL $ SAVINGS = 3753.33 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    SHUT OFF STEAM 
ISCAL YEAR:   1989 ECO #,s 31 

^ANALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 9900 
B. SIOH ° 
C. DESIGN COST ° 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 8910 
E. SALVAGE VALUE 0 
F. TOTAL INVESTMENT (ID - IE) 8910 

. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  *   SAVINGS   ANNUAL   DISCOUNT  DISCOUNTED 
$/MBTU    MBTU/YR   SAVINGS  FACTOR  *   SAVINGS 

A. ELEC 12.97 0 0 11.16           0 
B. DIST 4.34 0 0 17.19           0 
C. RESD 3.49 0 0 17.12           0 
D. LPG 3.27 1147 3751 16.15 60574 
E. WOOD 2.00 0 0 13.47            0 
F. TOTAL 1147 3751                           60574 

. NON ENERGY SAVINGS or (COST), disc = 7.00% 

A. ANNUAL RECURRING 0 
(1) DISCOUNT FACTOR (TABLE A)  * 11.65 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 0 

B. NON RECURRING      (1)       (2)       (3)        (4) 
ITEM SAVINGS   YEAR OF  DISCOUNT  DISCOUNTED 

(COST) OCCURANCE  FACTOR SAVE(COST) 
a. 0                1.00 0 
b. 0                1.00 0 
c. 0                1.00 0 
d. TOTAL 0 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 0 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 19989 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 3751 

. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 60574 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 6-80 

* COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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1. COMPONENT 

ARMY 
FY 19   91  MILITARY CONSTRUCTION PROJECT DATA 

1. DATE 

MARCH,   1991 

3. INSTALLATION AND LOCATION 

FORT LEONARD WOOD, MISSOURI 

5. PROGRAM ELEMENT 6. CATEGORY CODE 

4. PROJECT TITLE 

WINDOW, DOOR & HOT WATER 
MODIFICATIONS  (QRIP) 

7. PROJECT NUMBER 8. PROJECT COST ($000) 

6.5 
9. COST ESTIMATES 

ITEM 

CAULK WINDOWS 

MODIFY HOT WATER CONTROLS 

AIR CURTAIN (PVC CLOSURE STRIPS) 

SUBTOTAL 

SIOH  (5%) 

DESIGN  (6%) 

TOTAL REQUEST  (FY 91) 

U/M 

LF 

IHRS 

EA 

QUANTITY 

5514 

4 

2 

UNIT 
COST 

.87 

35 

474 

COST 
($000) 

4.797 

.132 

.948 

5.877 

.294 

.353 

6.524 

10. DESCRIPTION OF PROPOSED CONSTRUCTION 

THIS PROJECT CONSIST OF THREE SEPARATE ENERGY CONSERVATION 
OPPORTUNITIES FOR THE LAUNDRY FACILITY  (BUILDING  2352). 

THE WORK CONSIST OF: 

CAULKING AROUND CRACKS IN 581 EXISTING WINDOWS. 

REDUCING HOT WATER TEMPERTAURES FOR WASH CYCLES. 

INSTALLING PVC STRIP CLOSURES ON TWO LOADING DOCK DOORS. 

DD /°™    1391 1 DEC 76 
PREVIOUS EDITIONS MAY BE USED INTERNALLY 

UNTIL EXHAUSTED . 

FOR OFFICIAL USE ONLY 
(WHEN DA TA IS ENTERED) 

PAGE NO. V-l-1 



ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA        MAR 1991 
FORT LEONARD WOOD, MISSOURI 
WINDOW, DOOR & HOT WATER MODIFICATIONS (QRIP) 

11.       QUANTITATIVE DATA, JUSTIFICATION AND ADDITIONAL DATA 

11.A      - 0 - 

ll.B thru ll.K      NOT APPLICABLE 

ll.L      PROJECT 

CAULK AROUND CRACKS ON 581 WINDOWS, LOWERING HOT WATER 
TEMPERATURES AND INSTALLING PVC STIP ENCLOSURES ON TWO 
LOADING DOCK DOORS. 

11.M      REQUIREMENTS 

INSTALLATION OF PVC CLOSURES AND WINDOW CAULKING WILL 
REDUCE INFILTRATION OF OUTSIDE AIR INTO THE LAUNDRY 
FACILITY. LOWERING HOT WATER TEMPERATURE REQUIREMENTS 
WILL REDUCE ENERGY NEEDED FOR PROCESS HOT WATER. 

11.N      CURRENT SITUATION 

THE INFILTRATION OF OUTSIDE AIR CAUSES SPACE HEATERS TO 
OPERATE LONGER THAN NECESSARY DURING WINTER MONTHS. HOT 
WATER IS CURRENTLY SUPPLIED AT 160 DEGREES FAHRENHEIT TO 
ALL WASHERS WHEN ONLY 15% OF WASH CYCLES ACTUALLY REQUIRE 
THIS TEMPERATURE. 

11.0      IMPACT IF NOT PROVIDED 

IF THIS PROJECT IS NOT APPROVED, FUEL REQUIREMENT 
REDUCTIONS AFFORDED BY THIS PROJECT WILL NOT BE REALIZED. 
THIS PROJECT WILL CONTRIBUTE ITS SMALL SHARE TO A REDUCED 
NATIONAL REQUIREMENT FOR FOREIGN OIL. 
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FORT LEONARD WOOD, MISSOURI 
WINDOW, DOOR & HOT WATER MODIFICATION (QRIP) 

11.P      ADDITIONAL 

A FORMAL ECONOMIC ANALYSIS HAS BEEN PREPARED.  SEE 
SRP-1 FOR DETAILED INFORMATION. 

PER ECIP CRITERIA, ANNUAL SAVINGS ARE AS FOLLOWS: 

LP GAS 1632 MBTU/YR 
ELECTRICITY 0 MBTU/YR 
ANNUAL ENERGY SAVINGS $5,3 37 
SAVING INVESTMENT RATION (SIR)      15 
SIMPLE AMORTIZATION 1.10 YEARS 

CONSTRUCTION COSTS HAVE BEEN PROJECTED USING THE TRI- 
SERVICE MILITARY CONSTRUCTION PROGRAM INDICES OF 4.0% 
FOR FY-89 AND 3.7% FOR FY-90. 

THIS PROJECT IS A RESULT OF EEAP/ESOS STUDY DACA41-89- 
D0007. 

DETAILED JUSTIFICATION 

D-l       GENERAL 

THIS PROJECT IS NECESSARY TO SUPPORT THE ARMY'S EFFORT 
TO REDUCE ENERGY CONSUMPTION. THE PROJECT COMPRISES OF 
CAULKING WINDOWS, LOWERING HOT WATER TEMPERATURES AND 
INSTALLING PVC STRIP CLOSURES AT OVERHEAD DOORS. 

WINDOW CRACKS AND OVERHEAD DOORS ALLOW AIR TO INFILTRATE 
INTO THE LAUNDRY FACILITY. ALL HOT WATER IS SUPPLIED AT 
160 DEGREES WHEN ONLY 15% NEEDS TO BE AT THAT TEMPERA- 
TURE. 
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D-3       ANALYSIS OF DEFICIENCY 

INFILTRATION OF UNTEMPERED OUTSIDE AIR CAUSES SPACE 
HEATERS TO OPERATE LONGER THAN NECESSARY. DOOR OPENINGS 
AND WINDOW CRACKS CONTRIBUTE TO THIS PROBLEM. ELEVATED 
HOT WATER TEMPERATURES REDUCE OVERALL SYSTEM EFFICIENCY. 

D-4       CONSIDERATION OF ALTERNATIVES 

AIR INFILTRATION 

FORCED AIR TYPE CURTAINS AND REDUCTION IN WINDOW AREAS 
WERE CONSIDERED BUT PROVED TO INVOLVE TO HIGH OF 
CONSTRUCTION COSTS. 

HOT WATER TEMPERATURES 

COLD WATER LAUNDERING WAS CONSIDERED BUT UNCERTAINLY OF 
WASH QUALITY REMOVED THIS OPTION FROM CONSIDERATION. 

D-5       CRITERIA FOR PROPOSED CONSTRUCTION 

THIS PROJECT IS PROPOSED TO FACILITATE ENERGY CONSERVA- 
TION AT FORT LEONARD WOOD. 

ALL EQUIPMENT SELECTED FOR INSTALLATION WILL MEET OR 
EXCEED THOSE EFFICIENCIES INDICATED IN THE CALCULATIONS. 

D-6       PROGRAM FOR RELATED FURNISHINGS AND EQUIPMENT 

NO RELATED FURNISHINGS AND EQUIPMENT ARE INVOLVED IN THIS 
PROJECT. BUILDING INTERIOR FUNCTION IS NOT CHANGED BY 
THIS PROJECT. 

DD1391 PAGE NO.  V-l-4 
FOR OFFICIAL USE ONLY 



ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA        MAR 1991 
FORT LEONARD WOOD, MISSOURI 
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D-7       DISPOSAL OF PRESENT ASSETS 

NO EQUIPMENT WILL BE REMOVED UNDER THIS PROJECT WILL BE 
TURNED OVER TO THE POST PROPERTY DISPOSAL OFFICER. 

D-8       SURVIVAL MEASURES 

THIS PROJECT IS NOT SUITABLE FOR INCLUSION OF PROTECTIVE 
SHELTER. 

D-9       SUMMARY OF ENVIRONMENTAL CONSEQUENCES 

THIS PROJECT SHOULD HAVE NO IMPACT ON AIR OR WATER 
POLLUTION AT FORT LEONARD WOOD. THESE SHOULD BE NO 
NEGATIVE IMPACT ON THE QUALITY OF HUMAN ENVIRONMENT. 

D-10      EVALUATION OF FLOOD HAZARDS 

THESE FACILITIES ARE NOT SITED WITHIN AREAS KNOWN TO BE 
SUBJECT TO FLOODING. 

D-ll      ECONOMIC JUSTIFICATION 

THIS PROJECT IS PART OF THE ENERGY CONSERVATION INVEST- 
MENT PROGRAM (ECIP). AN ECONOMIC ANALYSIS HAS BEEN 
PREPARED TO SHOW THAT THIS PROJECT MEETS ALL ECIP 
CRITERIA. AN ECONOMIC ANALYSIS CONFORMING TO ECIP 
GUIDELINES MAY BE FOUND IN SPR-1. 

D-12      UTILITY AND COMMUNICATION SUPPORT 

NO RELATED UTILITY SUPPORT PROJECTS ARE NEEDED. EXISTING 
UTILITY SUPPORT IS ADEQUATE. 

D-13      PROTECTION OF HISTORIC PLACES AND ARCHAEOLOGICAL SITES 

NO BUILDINGS AT FORT LEONARD WOOD ARE ON THE NATIONAL 
REGISTER OF HISTORIC PLACES. THE ENTIRE FORT IS ON AN 
ARCHAEOLOGICAL SITE. 

THIS PROJECT WILL HAVE NO EFFECT UPON THE ARCHAEOLOGICAL 
SITE. 
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D-14      PROJECT DEVELOPMENT BROCHURE (PDB) 

A PROJECT DEVELOPMENT BROCHURE HAS BEEN PREPARED FOR THIS 
PROJECT AND HAS BEEN PROVIDED AS AN ATTACHMENT. 

D-15      ENERGY REQUIREMENTS 

THE PROPOSED PROJECT WILL REDUCE THE ENERGY REQUIRED BY 
AFFECTED FACILITIES BY 1632 MBTU/YR OF LP GAS. 

SEE ENERGY REQUIREMENT APPRAISAL IN SRP-3. 
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SPECIAL REQUIREMENTS PARAGRAPHS (SRP) 

SRP-1  ECONOMIC ANALYSIS 

I. NONRECURRING INITIAL CAPITAL COSTS 

CAULK WINDOWS 4,797 
MODIFY HOT WATER CONTROLS 13 2 
INSTALL PVC STRIP CLOSURES  948 

TOTAL CONSTRUCTION COST 5,877 

SIOH (5.5%) 294 

DESIGN  (6%)  353 

TOTAL REQUEST (FY89) $6,524 

II. RECURRING ENERGY SAVINGS 

INSTALLATION COSTS FROM MEANS HANDBOOK. 

ENERGY COST DATA IS FROM ECIP GUIDANCE FOR LIFE CYCLE COST 
ANALYSIS. REGIONAL COSTS ARE SPECIFIED RATHER THAN ACTUAL 
INSTALLATION COSTS. 
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A.   LIQUID PETROLEUM (LP) GAS 

MBTU SAVED     =    1632   MBTU/YR 

7261.5 MBTU/YR 
GALLONS  SAVED  =         =    17 17g 

GAL/YR 
95,000 BTU/GAL 

$ SAVED  =  17,179 GAL/YR X 0.3106 $/GAL 
5,337 

SRP-2 COMMERCIAL ACTIVITIES ANALYSIS, NOT APPLICABLE 
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SRP-3 ENERGY REQUIREMENTS APPRAISAL (ERA) 

I. PROJECT DESCRIPTION 

THIS PROJECT IS TO INSTALL A PACKAGED HEAT RECOVERY UNIT, A 
GAS FIRED HOT WATER HEATER WITH STORAGE TANK, TWO GAS FIRED 
(220 LB) DRYERS, AND ACCOMPLISH LIGHTING MODIFICATIONS. 

II. ESTIMATED ENERGY CONSUMPTION 

THIS PROJECT WILL DECREASE (-) CONSUMPTION OF RESOURCES BY 
THE FOLLOWING AMOUNTS: 

1. ELECTRICITY 0 KWH/YR 
2. LP GAS 1,632 MBTU/YR 
3. ELECTRICAL DEMAND MINIMAL 
4. WATER SUPPLY - 0 - 
5. SEWERAGE - 0 - 
6. OTHER - 0 - 

THIS PROJECT WILL HAVE NO AFFECT ON THE CAPACITY OF THE 
FOLLOWING DELIVERY SYSTEMS. 

1. HEATING 
2. AIR CONDITIONING 
3. ELECTRICAL POWER 
4. WATER SUPPLY 

THE NEW IMPACT OF THIS PROJECT WILL BE THE REDUCTION OF 
REQUIRED HEATING AND ELECTRICAL ENERGY. THIS SAVINGS IS 
COMPATIBLE WITH THE ARMY DIRECTIVE TO REDUCE THE TOTAL ENERGY 
USE. 

III. ENERGY SAVINGS CALCULATIONS 

ENERGY SAVINGS WERE CALCULATED FOR EACH BUILDING AND ECO 
COMBINATION COMPRISING THIS PROJECT. A SUMMARY OF THE SAVINGS 
FOR INDIVIDUAL ECO'S ARE INCLUDED WITHIN THIS SECTION. 

THE ATTACHED SAMPLE CALCULATION SHEETS WERE USED TO CALCULATE 
THE INDIVIDUAL SAVINGS. EACH SAMPLE CALCULATION PAGE INCLUDES 
SOURCE DOCUMENTATION. 
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ECO # 3 

DESCRIPTION:        CAULK & SEAL WINDOWS 

SAVINGS POTENTIAL:  CAULKING AND SEALING OF WINDOWS WILL REDUCE THE AMOUNT 
OF OUTSIDE AIR INFILTRATING INTO THE BUILDING. 
REDUCTION OF INFILTRATION WILL ALSO REDUCE BUILDING 
HEAT LOADS AND TOTAL FUEL CONSUMPTION. 

A:  ESTIMATED SAVINGS 

POTENTIAL SAVINGS WERE BASED UPON THE FOLLOWING CONDITIONS: 

# OF     CRACK 
WINDOWS    LENGTH 

486        9 
95       12 

AVERAGE CRACK LENGTH =9.5 FEET 

INFILTRATION (CFM) = Q/P X P 

Q/P = INFILTRATION PER FOOT OF CRACK 
P = PERIMETER OF CRACK 

FROM ASHRAE TABLE 5.6 LOAD MANUAL 

Q/p = .25 TIGHT FITTING WINDOW 
Q/p = .5 AVERAGE FITTING WINDOW 

CFM PER WINDOW =    .5X9.5= 5 
CFM PER WINDOW =    .25 X 9.5 =        2 

HEAT LOSS PER DEGREE 

Q = 1.08 CFM DELTA T 

Q = 5.13 DELTA T    AVERAGE FITTING WINDOW 
Q = 2.57 DELTA T    TIGHT FITTING WINDOW 

THE HEAT LOSS PER DEGREE WAS USED IN THE FOLLOWING BIN CALCULATIONS TO 
DETERMINE THE ANNUAL HEAT LOSS PER WINDOW FOR TIGHT AND AVERAGE FITS. 

ENERGY LOSS AVERAGE FIT =        1027368 
ENERGY LOSS TIGHT FIT   = 514685 

SAVINGS PER WINDOW = 512683 
# OF WINDOWS = 581 

'TOTAL ENERGY SAVINGS (MBTU) 298 
TOTAL $ SAVINGS = 975.13 
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ECO # 17 

DESCRIPTION: 

SAVINGS POTENTIAL: 

LOWER HOT WATER SUPPLY TEMPERATURE 

HOT WATER IS CURRENTLY SUPPLIED AT A TEMPERATURE OF 
160 DEGREES FAHRENHEIT. THIS TEMPERATURE WATER MAKES 
UP ONLY 15% OF TOTAL HOT WATER REQUIREMENTS.  THE 
REMAINING HOT WATER CAN BE SUPPLIED AT A LOWER TEMP. 
REDUCING HOT WATER SUPPLY TEMPERATURE WILL REDUCE 
DISTRIBUTION LOSSES AND OVERALL HOT WATER HEATING 
LOAD. 

ESTIMATED SAVINGS 

SAVINGS ESTIMATES ARE BASED UPON THE FOLLOWING CONDITIONS: 

EXISTING HOT WATER USE AT 160 DEG = 6625000 
% OF HOT WATER AT DIFF TEMPERATURES AS FOLLOWS: 

120 DEG   
130 DEG   
140 DEG   
150 DEG   
160 DEG   

,05 
26 
.13 
.41 
,15 

5% 
26% 
13% 
41% 
15% 

100% 

GALS 

EXISTING ENERGY USE FOR HOT WATER 

GALLONS HOT WATER X 8.3 3 X DELTA T 

1,000,000 
MBTU = 

GALLONS HOT WATER = 6565600 
DELTA T = 100 
MBTU = 5469.145  NOT ACCOUNTING FOR PLANT EFFICIENCY 
MBTU = 7292.193  USING 75% PLANT EFF. 

ENERGY USE TO HEAT TO 140 DEG 
GALLONS HOT WATER = 6565600 

DELTA T = 80 
MBTU = 4375.316  NOT ACCOUNTING FOR PLANT EFFICIENCY 
MBTU = 5833.754  USING 75% PLANT EFF. 

ENERGY USE TO HEAT TO 150 DEG 
GALLONS HOT WATER = 

DELTA T = 
MBTU = 
MBTU = 

6565600 * 
10 

224.2349 
298.9799 

.41 = 2691896 

ENERGY USE TO HEAT TO 160 DEG 
GALLONS HOT WATER = 6565600 * 

DELTA T = 20 
MBTU = 164.0743 
MBTU = 218.7658 

,TOT. ENERGY USE WITH 
140 DEG & REHEAT = 6351.500 

TOTAL SAVINGS (MBTU) = 940.6929 
TOTAL $ SAVINGS = 3079.23 

,15 = 984840 
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ECO # 21 

DESCRIPTION: 

SAVINGS POTENTIAL: 

INSTALL AIR CURTAIN AT LOADING DOCK AREA. 

AN AIR CURTAIN CONSISTING OF CLEAR VINYL STRIPS WILL 
REDUCE THE AMOUNT OF OUTSIDE AIR INFILTRATING INTO THE 
BUILDING. REDUCTION OF AIR INFILTRATION WILL REDUCE 
THE BUILDINGS HEATING LOAD. 

:  ESTIMATED SAVINGS 

THE FOLLOWING SPREAD SHEETS USE THE BIN METHOD TO ESTIMATE EXISTING 
AIR INFILTRATION AND HEAT LOAD DUE TO INFILTRATION AS WELL AS 
INFILTRATION AND HEAT LOAD WITH AN AIR CURTAINS INSTALLED. 

EXISTING HEAT LOAD DUE TO INFILTRATION = 
HEAT LOAD WITH AIR CURTAIN = 
SAVINGS MBTU = 
$ SAVINGS AT 3.27 PER MBTU 

416 MBTU 
23 MBTU 

393 MBTU 
1286.01 
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INFILTRATION LOSSES THRU OVERHEAD DCCf. 
(WITH SIR CURTAIN INSTALLED; 

-A- -h-     -C- -E- -G- -J- 

102 44 .005 • cc i c ? 50 50'.' 

97 44 .0(i5 • till 120 «I.- 500 

92 44 .005 .22 12U 50 500 

87 44 .005 .It 120 50 500 

82 44 .U05 .22 120 50 500 

77 44 .005 12« 50 500 

72 44 .005 .£c 120 50 500 

67 «4 .(»05 • cc 120 50 50Ü 

62 44 . 005 .ii" 120 50 500 
C7 44 .00: • £ü 120 50 5ov 
r-. 44 .005 ;■:■ 120 50 500 

47 44 .005 C< I* 120 50 500 

42 44 .0(i5 .22 120 50 500 

37 44 .005 ■ U.L. 120 50 500 

3c 44 . i».: .22 120 50 WO 

27 44 . 005 2* 120 50 500 

cc 44 .005 • Cil 120 50 500 

il 44 .005 .22 120 50 500 

iC 44 .005 • CC 120 50 501 

7 44 . 005 pit 120 50 5(i0 

2 44 . 005 . c'c 120 50 500 

~J 44 .005 ■ cc 120 5(i 500 

-8 *4 .005 .£'i 12! 50 500 

(• (, 2 2 0 1.. 0 

u 0 0 cc 16 0 I'- 0 

0 0 0 94 75 0 ll 0 

0 0 0 262 197 (1 i\ 1.1 

C 0 0 474 306 0 V 0 

lj 0 0 675 307 0 0 0 

V 0 0 902 260 0 0 1.1 

c 1.165 2700 90v> 247 1069.2 666900 667963.2 

10 2.37 b 5400 794 212 1666.54H 1144600 1146656.54* 

15 3.564 6100 706 195 2516.164 1573500 1562015.164 

20 4.75c 10600 642 :B5 3050.764 2006600 £011650.764 

5.9i 13500 CC^ 165 33.8.56 2227500 2230805.56 

30 7.12c 162:.". c,q; 172 4226.904 2766400 279(i625.904 

35 0.316 16900 156 4695.54 2946400 2953056.54 

40 9.504 21600 562 161 5540.632 3477600 3453!40.832 

45 10.692 24300 396 105 4234.032 2551500 2555734.032 

50 11.66 27000 266 ""2 3337.66 1944000 1947237.66 

55 13.066 29700 156 «}•> 2036.505 380100 962:36.605 

60 14.256 32400 78 It 1111.36: j.;_... ?cc 

65 15.444 35100 40 i 6:7.75 245700 2462:7.76 

70 16.631 3760; 15 3 23". 376 iljiOv i:3633.j7£ 

75 17.52 4Ü500 7 litt. 7» 40500 40624.74 

50 19.006 43200 C 0 36.016 -j 38.0:6 

36:53.746 2323250'.- 2527:653.75 

ENERGY USE ,KETU) = 3.27165375 

-ft- OUTSIDE TEW- 
-B- CRACK LENGTH (FT) 
-C- INFILTRATION PER FT OF CRACK ;CFM) 
-b-  TOTAL INFILTRATION THRU CRACK 
-£- DOCR AREA (SF) 
-F- VELXTIY THRU OPEN DOOR (FPM, 
-G- INFILTRATION THRU OPEN DQCF  (CFM) BASED OK OPEN 5 KlN/HP 

-H- TEMPERATURE DIFFERENCE BETwEE-^ OUTSIDE i I NUDE 

-I- HEAT _OSS THRU CRAC-. INFILTRATION iBTJr; 

-J- HEAT LOSS THRL' OPEN DOOR  (BTJH) 
HOURS ;: OUTSIDE TEW'.  -A- FDR LOSSES THRL CRACK 
■OURS AT OUTSIDE TEMP.  -A- FOR LOSSES THRU OPEN DOOR 

-ft- TOTAL HEAT LOSS THRU CRACK.  (MBTL; 

-N- TCTAL HEAT LOSS THRU OPEN DOOR  (KBTU) 
-0- TOTAL HEAT LOSS TriRU OPEN DOOR I CRACr. (HETU I 
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INFILTRATION LOSSES THRU OVERHEAD DOü; 

-A- -P- -L- r _ -t- -F- -6- -h- -1- -J- -K- -L- -t- -•»-      -Ü- 

102 44 .02 .86 12C 655 8950 0 0 :_. i c 0 0 

97 44 . 0i .83 120 89L 8950 '-■ 0 O cc 18 0 0     0 

92 44 .ÖJ .83 12: 695 895.:» 0 0 C 94 75 0 u     0 

87 41 . 0c' .86 120 89: 8950 ■) 0 0 262 197 0 0     0 

62 44 .02 .86 120 895 695v 0 0 0 474 306 (j :>     c 

77 44 .02 .86 120 895 895.. 0 11 11 676 307 5,1 0     0 

72 44 .02 .88 120 895 635-> 0 0 0 9('2 260 0 1.1     •: 

67 4t .02 .88 120 895 895'.i 
e 4.752 46330 900 247 4276.6 119375:0 11941786.8 

62 14 .02 .86 120 895 8950 10 9.504 96620 79i 212 7546.176 £0491320 20499466.18 

5" 41 .02 .88 120 895 895«.; 15 14.256 14495C 706 195 10064.726 26273050 26262:14.74 

52 44 .(.'2 .68 120 395 6950 20 19.006 193320 642 186 12203.136 ' 35957520 35969723.14 

47 44 .02 .88 120 695 8950 25 23.76 241650 557 165 13234.32 39672250- 2906546'*. 32 

42 44 • 0c .88 120 395 695;. 30 28.512 289960 593 172 16907.616 49876560 49693467.62 

J>' 44 .02 .68 120 895 8950 35 Zl. 2£i «iwCJ.V 56: 1 St- 16794.16 52776360 52795154.16 

44 .02 .88 120 895 6950 40 38.016 366640 563 l&l 22163.328 62249040 62271203.33 

27 44 .02 .88 120 895 8950 45 42.768 434970 396 105 16936.128 45671850 45668766.13 

CO 44 .02 .88 120 895 8950 50 47.52 4633'JO 286 72 13590.72 34797600 34611190.72 

17 44 .02 .68 120 895 8950 52.272 531630 156 33 8154.432 17543790 1755l9i4.42 

12 44 . 02 .88 120 895 6950 80 57.02« 579960 75 16 4447.672 9279360 9263807.872 

7 44 .02 .66 120 695 6950 65 61.776 626290 40 7 2471.04 4396030 4400501.04 

44 .02 .66 120 695 695i> 70 66.528 676620 16 3 1157.504 2029860 2021057.504 

-3 4i . Oc .68 120 895 8950 75 71. cS 72*950 1 
« 492.9£ 724950  725448.9E 

-6 44 . 02 .66 120 695 8950 80 76.032 773280 0 (1 152. :-64 0   152.Obi 

415679650 416032269.0 

ENERGY USE (MBTUi = 416.0322890 

-A- OUTSIDE TErtf 
-B- CRACK LENGTH (FT) 
-C- INFILTRATION PER FT OF CRACr. (CFM) 
-D- TOTAL INFILTRATION THRU CRACK 
-E- DOOR AREA iSF) 
-f- VELOCTIY THRU OPEN DOOR (FPKi 
-G- INFILTRATION THRU OPEN DOOR (CFHJ BASED ON OPEN 5 MN/HR 
-*- TEMPERATURE DIFFERENCE BETWEEN OUTSIDE t INSIDE 

-I- HEAT LOSS THRU CRflO. INFIL'RATION <6TUh, 

-J- HEAT LOSS THRU OPEN DOOR (BTUH) 
-K- HOURS AT OUTSIDE TEHC  -A- FOR LOSSES THRU CRACK 
-L- HOURS AT OITSIDE TEMP.  -A- FOR LOSSES THRU OPEN DX* 

TD'AL HEAT LOSS THRU CRAO.  (KBTU; 
'OTAL HEAT LOSS THRU OPEN DOOR  (MBTU) 

-0- TOT A.. HEAT LOSS THRU OPEN DOOR t CRACK  (NfcTUi 
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CAULKING & 
ECO #,s 
ECON LIFE 

NO. 
SEALING 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION 
PROJECT NO. & TITLE:  DACA41-89-D-0007 

ISCAL YEAR:   1989 
'ANALYSIS DATE: 

1. INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

3 
8 

4797 
264 
288 

4814 
0 

4814 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

COST  * SAVINGS 
$/MBTU MBTU/YR 

A. ELEC 12.97 0 
B. DIST 4.34 0 
C. RESD 3.49 0 
D. LPG 3.27 298 
E. WOOD 2.00 0 
F. TOTAL 298 

0 
0 
0 

974 
0 

974 

5.74 
7.18 
6.79 
6.75 
6.41 

0 
0 
0 

6578 
0 

6578 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

0 
5.97 

0 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 

(1)       (2)       (3)        (4) 
SAVINGS   YEAR OF  DISCOUNT  DISCOUNTED 
(COST)   OCCURANCE  FACTOR   SAVE(COST) 

0 
0 
0 
0 

1.00 
1.00 
1.00 

0 
0 
0 
0 

2171 

d. TOTAL 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    LOWER HW TEMPERATURE 
ISCAL YEAR:   1989 ECO #,s 17 

'ANALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

132 
0 
0 

119 
0 

119 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

ANNUAL   DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *   SAVINGS 

COST  * SAVINGS 
$/MBTU MBTU/YR 

A. ELEC 12.97 0 
B. DIST 4.34 0 
C. RESD 3.49 0 
D. LPG 3.27 941 
E. WOOD 2.00 0 
F. TOTAL 941 

0 
0 
0 

3077 
0 

3077 

11.16 
17.17 
17.12 
16.15 
13.47 

0 
0 
0 

49695 
0 

49695 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

0 
11.65 

0 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 

(1) 
SAVINGS 
(COST) 

0 
0 
0 
0 

(2)       (3)        (4) 
YEAR OF  DISCOUNT  DISCOUNTED 

OCCURANCE  FACTOR   SAVE(COST) 
1.00 
1.00 
1.00 

0 
0 
0 
0 

16399 

d. TOTAL 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

*  COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 

V-l-16 

3077 

49695 

418.31 



• 

LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
ROJECT NO. & TITLE:  DACA41-89-D-0007    INSTALL PVC CLOSURE STRIPS 
ISCAL YEAR:   1989 ECO #,s 21 

ANALYSIS DATE: 

1. INVESTMENT 

ECON LIFE 8 

• 

A. CONSTRUCTION COST 79^ 
B. SIOH *° 
C. DESIGN COST 4° 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 794 
E. SALVAGE VALUE ° 
F. TOTAL INVESTMENT (ID - IE) 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  *   SAVINGS   ANNUAL DISCOUNT  DISCOUNTED 
$/MBTU    MBTU/YR   SAVINGS FACTOR  *   SAVINGS 

A. 
B. 
C. 
D. 
E. 
F.  TOTAL 

794 

ELEC      12.97         0 0 5.74           0 
DIST       4.34          0 0 7.18            0 
RESD       3.49          0 0 6.79            0 
LPG         3.27        393 1285 6.75 8674 
WOOD       2.00         0 0 6.41           0 

393 1285                            8674 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A. ANNUAL RECURRING JJ 
(1) DISCOUNT FACTOR (TABLE A)  * 5.97 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 0 

B. NON RECURRING      (1)       (2)       (3)        (4) 
ITEM         SAVINGS YEAR OF  DISCOUNT DISCOUNTED 

(COST) OCCURANCE  FACTOR SAVE(COST) 
a                    0 1-00 0 
b"                   0 1.00 0 
c[                    0 1.00 0 
d. TOTAL             0 ° 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 0 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 2863 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 1285 

TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 8674 

DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 10.92 

COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 

V-l-17 



LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    WINDOW, DOOR & HW MOD. 
FISCAL YEAR:   1989 ECO #,S     3, 17, &21 
ANALYSIS DATE: ECON LIFE 25 

1. INVESTMENT 

A. CONSTRUCTION COST 5724 
B. SIOH 315 
C. DESIGN COST 343 
D. ENERGY CREDIT CALC (1A+1B+1C) X .9 5744 
E. SALVAGE VALUE 0 
F. TOTAL INVESTMENT (ID - IE) 5744 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

COST  * SAVINGS ANNUAL DISCOUNT DISCOUNTED 
$/MBTU MBTU/YR SAVINGS FACTOR  * SAVINGS 

A. ELEC 12.97 0 0 11.16 0 
B. DIST 4.34 0 0 17.79 0 
C. RESD 3.49 0 0 17.12 0 
D. LPG 3.27 1632 5337 16.15 86187 
E. WOOD 2.00 0 0 13.47 0 
F. TOTAL 1632 5337 86187 

3. NON ENERGY SAVINGS or (COST), disc = 7.00% 

A. ANNUAL RECURRING 0 
(1) DISCOUNT FACTOR (TABLE A)  * 11.65 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 0 

B. NON RECURRING      (1)        (2)        (3) (4) 
ITEM         SAVINGS   YEAR OF  DISCOUNT DISCOUNTED 

(COST)   OCCURANCE  FACTOR SAVE(COST) 
a. 0                1.00 0 
b. 0 1.00 0 
C. 0 1.00 0 
d. TOTAL             0 0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 0 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 28442 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

4. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 5337 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 86187 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 15.00 

* COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 

V-l-18 
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installation:      FORT T.RnwaRn wnnn 

project: — 
project number 

temporary:   _ 

permanent: _ 

point of contact: 
user 

name 

title 

dfae 
name 

title _ 

engineer district 
name     

title 

other (A-E) 
name   _ 

title 

reviewed by: 
installation facility engineer 

name    

title 

approved by: 
macom engineer 

name     

title 

program year 

category code 

date 

phone   . 

autovon 

date — 

phone   . 

autovon 

date  

phone   . 

autovon 

date  

phone   . 

autovon 

date 

phone  . 

autovon 

date — 

phone . 

autovon 

FY   91 

project development brochure, PDB-1 

DA FORM 5020-R, Feb 82 

V-l-22 
TM 5-800-3 A-3 



facility 

FORT LEONARD WOOD/ MISSOURI 

project coordinator for 
using service 

functional requirements summary, PDB-1 
DA FORM 5020-1-R, Feb 82 TM 5_800_3       A_7 

V-l-23 



OBJECTIVE: 

THE PURPOSE OF THIS PROJECT IS TO REDUCE HEATING AND COOLING 
ENERGY CONSUMPTION AT FORT LEONARD WOOD. THIS MAY BE 
ACCOMPLISHED BY CAULKING WINDOWS, INSTALLING AN AIR CURTAIN 
AND LOWERING TEMPERATURES OF WAS WATER AT THE LAUNDRY FACILITY 
LOCATED IN BUILDING  2352. 

LP GAS CONSUMPTION WILL BE REDUCED BY AN ESTIMATED 163 2 
MILLION BTU PER YEAR. 

THE FIRST YEAR FUEL COST SAVINGS WILL BE ABOUT $5,3 37. THE 
SAVINGS INVESTMENT RATION FOR THIS PROJECT IS 15.0. THE 
SIMPLE PAYBACK IS 1.10 YEARS. 

I KQI7TREMENTS; 

THIS PROJECT IS REQUIRED TO REDUCE ENERGY CONSUMPTION AT FORT 
LEONARD WOOD, MISSOURI. 

IMPACT SUMMARY: 

IF THIS PROJECT IS APPROVED, AN ESTIMATED 1632 MBTU/YR WILL 
BE CONSERVED EACH YEAR. THIS WILL AMOUNT TO A COST SAVINGS 
OF $5,337. 

IF THIS PROJECT IS NOT APPROVED, FORT LEONARD WOOD WILL NOT 
BE ABLE TO ACHIEVE THE POTENTIAL ENERGY SAVINGS THAT THIS 
PROJECT CAN PROVIDE. 

functional requirements summary, PDB-1 
DA FORM 5020-2-R, Feb 82 ^_^ TM 5-800-3       A-9 



facility 
FORT LEONARD WOOD, MISSOURI 

project coordinator for 
using service 

detailed functional requirements, PDB-2 
DA FORM 5021-1-R, Feb 82 TM 5_800_3       A-11 

V—1—25 



facilities requirements sketch, PDB-V2 
DAFORM5022-R,Feb 82 TM 5-800-3        A-21 

V-l-26 



A. SPECIAL CONSIDERATIONS 

ITEM 

A-1 

AT 

AX 
AIT 
ÄlT 
Ä-7~ 

A-8 

A-10 

A-11 

~A^12 

A-13 

A-14 

A-15 

Cost estimates for each primary and supporting facility 

Telecommunications system coordination with USACC and authorization for exceptions 

Coordination with state and local governmental requirements (blind vendors, medical facilities, 

construction and operating permits, clearinghouse coordination, etc.)  

Assignment of airspace 

Economic analysis of alternatives 

Approval for new starts   

International   balance  of  payments  (IBOP)  coordination  with  U.S.  European command and 

NATO-overseas cost estimates and comparables (include rate of exchange used in estimates) 

Impact on historic places-on site survey by authorized archeologist and coordination with state 

historic preservation officer and advisory council on historic preservation  

Exceptions to established criteria 

Coordination with various staff agencies (Provost Marshall-physical security, etc.] 

'identification of related or support projects (so projects can be coordinated)  

Required completion date 

Other Special Considerations (List and number items) 

ENERGY CONSERVATION INVESTMENT PROGRAM 

ENERGY ENGINEERING - ANALYSIS PROGRAM 

INSTALLATION SCHEDULE 

v  o 
rr z 

NR 

NR 
NR 
R" 

NR 

NR 

NR 
_NR 
_NR 
R 

R 

R 

R 

«I 
CD Q} 

_A 
A" 

C "O 

I » 

x 

X 

3 2 o ~ 
O < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" if item it relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Si(jnificant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

*BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C  — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

documentation checklist 
DA FORM 5023-A-R, Feb 82 

V-l-27 
TM 5-800-3 C-5 



B. SITE DEVELOPMENT 

ITEM 

B-l 

B-2 

(A) 

(B) 

(CJ 

(0) 

B-3 

(Ai 
(B) 

B-4 

Consultation with the District Office to determine and evaluate flood plain hazards 

Preparation, submission, and/or approval of new 

General Site PJ^an   - —  -  — - 

Annotated General Site Plan          _ 

Sketch Site Plan        _  _ _  _ _. 

Facilities Requirements Sketch 

Preparation of 

Site Survey 

Subsoil information 

Approval by Department of Defense Explosive Safety Board (DDESB) for Safety Site Plan 

Jther Site Development Considerations (List and number items) 

o _ 

IS 
°~ ^ O)    O 

rr 2 

NR 

_N_B 

NR_ 

NR_ 

NR 

NR_ 

NR 

NR 

CO   O) 

O   <u 

c -o 

ES 
E 2 

Ef 

Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" if item i< relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

•nd attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B  — Using Service 

C — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

documentation checklist 
DA FORM 5023-B-R, Feb 82 

V-l-28 TM 5-800-3 C-7 



C. ARCHITECTURAL & STRUCTURAL 

ITEM 

C-1 

C-2 

C-3 

C-4 

C-5 

C-6 

C-7 

C-8 

C-9 

C-11 

C-12 

C-13 

C-14 

C-15 

C-16 

C -17 

C-18 

CM9 

C^F 
C-21_ 

C-22 

Reconciliation with troop housing programs and requirements 

Evaluation of existing facilities (including degree of utilization 

Approval for removal and relocation of existing useable facilities 

Evaluation of off-post community facilities 

Storage and maintenance facilities (including nuclear weapons)  

r.rwriination hospitals, medical and dental facilities with Surgeon General 

Coordination of aviation facilities with FAA 

Coordination air traffic control and navigational aids with USACC 

Tabulation of types and numbers of aircraft l abuiation 01 type» aim nmuucu -^ »..»■■«■■ _______ - 

Evaluation of laboratory, research and development, and technical maintenance facilitii 

Coordination chapels with Chief of Chaplains 

Review food service facilities by USATSA Review food service taciime. oy u-'-w -J^   

Automated data processing system or equipment approvals-cost analysis when ADP and/or 
communication centers not co-located with related facilities 

Coordination postal facilities with U.S. Postal Service Regional Director 

Laundry and dry cleaning facilities coordination with ASDil&L) 

Tenant facilities coordination with installation where sited 

Facilities for or exposed to explosions, toxic chemicals, or ammunition-review by DDESB (See 

also Item B-4)   

Analysis of deficiencies 

Consideration of alternatives -  
Determination whether occupants will Include physically handicapped or disabled persons 

As-build drawings for alterations or additions  
_Availability of Standard Design or site adaptable designs  

Other Architectural & Structural (List and number items) 

R
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- 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 

NR 
R X 
R X 

NR 
______ 

NR 
    

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existin9 docu- 

ment which is attached. 

'BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B  — Using Service 

C — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

documentation checklist 
DA FORM 5023-C-R, Feb 82 

V-l-29 
TM 5-800-3 C-9 



E. ENVIRONMENTAL CONSIDERATIONS 

ITEM 

E-1 

E-3 

E-4 

E-5 

Environmental impact assessment 

EIA conclusions require Environmental Impact Statement 

Determination of health, environmental or related hazards. Assistance to determine existence of any 
health environmental or related hazard may be requested from Aberdeen Proving Ground. MD 21010 
the Office of the Surgeon General, Ann: DASG-HCH (Army Environmental Hygiene Agency) 

"Air/water pollution permit, coordination with agencies and compliance with standards at Federal, 

state and local level '   

Corrective measures associated with Environmental Impact Statements or 
assessment—list separately and evaluate. 

Other environmental considerations (list and number items) 

O .- 

■o a 

rr z 

R 
NR 

NR 

NR 

NR 

.1 
CO   u I « E 2 

n 3    ° 
o — 
Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

* BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

■ explain) 

documentation checklist 
DA FORM 5023-E-R, Fob 82 

V-l-30 TM 5-800-3 C-13 



COMMENTS 

DOCUMENTATION CHECK LIST 

ITEM      COMMENT 

A-l       COST ESTIMATE:  THE COST OF WINDOW CAULKING, AIR CURTAIN 
AND LOWERING WATER TEMPERATURES IS $6,524. 

CAULK WINDOWS 4,797 
MODIFY HOT WATER CONTROLS 132 
INSTALL PVC STRIP CLOSURES  948. 

TOTAL CONSTRUCTION COST 5,877 

SIOH (5.5%) 294 

DESIGN  (6%)  353. 

TOTAL REQUEST (FY91) $6,524 

A DETAILED BREAKDOWN OF THE COST ESTIMATE IS SUPPLIED IN 
THE DD 1391 DOCUMENTATION. 

A-5       ECONOMIC ANALYSIS OF ALTERNATIVES:  SEE ATTACHED DD 1391, 
DETAILED JUSTIFICATION, SECTION 4. 

A-13      THIS PROJECT MEETS ALL ECIP REQUIREMENTS FOR FUNDING. 

A-14      THIS PROJECT IS PART OF THE EEAP CONDUCTED AT FORT 
LEONARD WOOD DURING FY 89. 

C-18      ANALYSIS OF DEFICIENCIES:  SEE ATTACHED  DD 1391 

C-19      CONSIDERATION OF ALTERNATIVES:   SEE ATTACHED DD 1391, 
DETAILED JUSTIFICATION, SECTION 4. 

V-l-31 



A. SPECIAL CONSIDERATIONS 

A-1 

A-2 

AT 
AT 
AT 
AT" 
A-7 

A-8 

ITEM 

Factors of risk, restriction or unusual circumstance expected to increase costs beyond applicable 

area averages  

Construction phasing requirements      

Functional support equipment (mechanical, electrical, structural, and security) to be built in 

Equipment in place and justification 

Other equipment and furniture (O&MA, OPA) and cos« 

Special studies and tests (hazards analyses, compatibility testing, new technology testing, etc. 

Type of construction (permanent, temporary, semi-permanent) 

Government furnished equipment (quantities, procurement time, availability 
and special handling and storage requirements). Funds used for procurement. 

Other special considerations (list and number items) 

o .- 

?! 
Sir. 
V     O 
rr z 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

K o 

Er 

o ~ 
O < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item if relevant and is required for thit project. 
Enter "NR" if item it irrelevant and it not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information it in an existing docu- 

L        ment which it attached. 

•BY WHOM (Check and intert appropriate letter) 

A -DFAE 

B — Uting Service 

C — Construction Service 

D — Designer 

E  - Other (Check Commentt Attached and 

explain) 

technical data checklist 
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B. SITE DEVELOPMENT 

ITEM 

(A) 

(O 

B-2 

B-3 

(A) 

(B) 

B-4 

B-5 

(A) 

(B) 

Construction restrictions or guidelines pertaining to 

site access and preferred construction routes  

Airfield clearance, explosive storage, working hours ,^sajety^ eU^ 

Facilities and/or functions or adjoining areas (structures, 
materials, impact) 

Real estate actions (acquisition, disposal, lease, right-of-way) 

Demolition/relocation   required   (data) 

Special considerations due to explosives/radioactivity/ 
chemical contamination/asbestos emissions/toxic gases ^ 

"Restrictions on'disposaT of demolished/relocated material 

including hazardous waste 

Pavement types and requirements (including traffic surveys 
and MTMC coordination) 

Landscape considerations 

Protection of existing vegetation 

Stockpile  topsoll 

Dther  Site  Development   (List  and  number   Items) 

_NR 

NR 

T3 

O .- 

X z 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.1 
CO Q> 

O <u 
I- O 

C   "O 

E£ 
E 2 

I 
u 2 o — 
Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" if item is relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. „_____^_——————— 

•BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C  — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-B-R, Feb 82 

V-l-33 
TM 5-800-3 D-7 



C. ARCHITECTURAL & STRUCTURAL 

ITEM 

C-1 

C-5_ 

cT 

Vibration-producing equipment requiring isolation 

Te^ic^ne and other design load criteria (typhoon, hurricane, earthquake loads, high or low 

loss potential)  

7^e"c7ve shelter evaluation and resistant design criteria (conventional/nuclear blast and rad.a- 

tion, chemical/biological) _  

Unusual foundation requirements [pier, pile, caisson, deep foundations, mat, special treatment, 

permafrost areas, soil bearing)  ^  

Designation and strength oUjnits to be accommodated 

Requirements and data for special design projects 

Unusual floor and roof loads (safes, equipment) 

Security features (arms rooms, vaults, interior secure areas) 

"otherArchitectural & Structural (List and number items) 

tr z 

NR 

NR 

NR 

NR 
NR 
NR 
NR_ 
NR 

O   ft» 
I- Q 

Et 
E 2 

E-H 
3 2 
o ~ 
Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" if item is relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED  - Significant information  it  in  an exi«tinB docu- 

ment which is attached. 

*BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B - Using Service 

C - Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-C-R, Feb 82 
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D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS 

ITEM 

D-1 

D 2 

D-3 

D-4 

OX 
D-tT 

D-7 

D-8 

D-9 

D-10 

Special mechanical requirements or considerations (eleva^c^a^hois^etc^ 

Special peak usage periodsand peak leveling techniques^ special peax U»°ü^ y'llv"J -• — '   ■ — ; r .. 
^—^T^^eTa^riaccessibility o. eguiom_ent, compatibility with existmg equipment 
Maintenance tuimun^.«-. ■    -       ■ ■ ■__ _  _—. -_ 
T^ynT^iiiSii^e^^ characteristics (proposed and/or existing, ,ncl. 

compressed air and gas) 

Mutiny    ■   MliMliTy  r^T«!^ rh^teristics (proposed and/or existing) 

Ventilating, air condition/refrigeration-availobility. general system type and character.st.es (pro- 

posed and/or existing! ^  

"Unavailability, general sysWl^Bnd^.r.cteri,tics inc.. airfield lighting, communica- 

tion, etc. (proposed and/or existing)  ^  

IJ^eTl^W^nre^^ ™e and 'ha^istics (pr0p0Sed 

and/or existing' 

1^7^q^m"ents/fuel conversion (sources/availability, loads, types of fuel, etc. 

Solar energy evaluation  

~Öt^e7Meconical & Utility Systems (List and number items) 

■o 

o .i 

?! 
■5 er 

v   O 
rx z 

R 
NR 

R 

R 

m a) 
o CJ 
I- O 

D 

D 
D 

C  XI 

E 5 
6 2 

II 
D    u 

o - 
D < 

R 
R 

UR__ 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item it relevant and is required for this pro,ect. 
Enter "NR" if item is irrelevant and it not required for this proiect. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 
COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

. ment which it attached.  . —— 

* BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C - Construction Service 

D — Designer 

E  -Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-D-R, Feb 82 
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E. ENVIRONMENTAL CONSIDERATIONS 3 
ITEM 

E-1 Waste water treatment, air quality, and solid waste disposal criteria 

"other Environmental Considerations (List and number items) 

o .= 

?! 
■50c 
°" ~ QJ      O 

X 2 

NR 

CD    0) 

O   4> 
H Q 

e-g 
e 2 
5< 

E^ 

D < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" if item i« relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

*BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-E-R, Feb 82 

V-l-36 TM 5-800-3        D-13 



F.  FIRE PROTECTION 

ITEM 

F-1 
Special fire protection systems or features (detection and suppression equipment, hazards, etc.) 

Other Fire Protection Considerations (List and number items) 

O   .- 

a>   o 
rr z 

NR 

CO   a 
O    4) 
H Q 

E 2 
5< 

I 
3 2 
o ~ 
D < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" if item is relevant and is required for this project. 

Enter •'NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

♦ BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B  — Using Service 

C  - Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-F-R, Feb 82 

V-l-37 TM 5-800-3       D-15 



See 
Tech. Data 
Checklist 

Item 

A-1 

A-2 

A-3 

D-1 

A-3, 
A-4, 
A-5 

A. SPECIAL CONSIDERATIONS 

ITEM 

A-1 

7AT 

IBT 
A-2 

A-3 

A-4 

A-5 

A-6 

A-7 

A-8 

IA) 

A-9 

A-10 

1ÄT 

"To 
A-11 

A-12 

A-13 

A-14 

Factors of risk, restriction, or unusual circumstance expected to increase costs 

beyond applicable area averages.   

" ~s7ec7al7p7"c7bi7c7ns7ru7tic^ codes/criteria (NATO, SOFA, base regulations, 

use of government furnished documents, etc.I   

SkilTedTabor and/or structural material availability impact.         

Construction phasing requirements 

Unique  contractor  requirements   (24   hr/day  work  capability; safety   require- 
ments-AR 385-10, DODI 1000.18, DODD 1000.3, DODI 6055.1; etc.) 

Utilities available to contractor (types, metering, costs, billing, etc.) 

Secure area availability for contractor equipment and materials storage 

Clearances required of contractor 

Contractor work area (location, limits) 

Function support equipment (mechanical, electrical, structural support require- 

ments) 

Cranes and hoists (loads, controls, uses, etc. 

Trash  handling system  (availability, storage area for recyclable material to co- 
incide with installation resource recovery plan)   

Real property installed equipment andjurmture^ 

Functional support equipment  

Equipment in place   

Other equipment and furniture (O&MA, OPA) 

Disposition of scrap and salvage 

Training of using service operating personnel (Operating Manual, etc.) 

Contingency plan for incidental discovery of archeological artifacts 

A-15 

JfiT 
(B) 

(D) 

(E) 

(F) 

1G)~ 

Maintenance and maintainability (i.e. avoiding features which have high mainte- 
nance requirements or new maintenance skills, etc.)   

Economic Considerations    , 

"Projected ecönomicTfe~ässociated with specified functional requirements.  

Special economic ranking considerations—design features for which factors 
other than economics (i.e., other than lowest LCC) should govern the decision 
as to which of the feasible alternatives should be selected, including 
statement of locally unacceptable alternatives and reasons therefor.  

"Projected facility utilization/operation schedule.                            _ 

"piarTr7edThan^esTn"facnity usIgeliüringjconomicNfe and alterations to be required. 

Projected preventive-maintenance (p-m) strategy (e.g., full p-m as 
recommended by manufacturer; minimum p-m—replace failures as they 
occur, and little else; full p-m on critical items only; etc.).    

"projected strategy for custodial care and maintenance for most commonly 
used types of exterior and interior finishes (e.g., frequencies for sweeping, 
vacuuming, washing, painting, etc.).  .                 

"Design felWeTThaTexplrTence" has shown require excessive M&R.  

w « 
o .t 

V O 
cr z 

NR_ 

NR_ 
NR 
NR 

NR 
NR 
NR 
NR 

R 
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NR 
NR_ 
NR_ 
NR_ 
NR 
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_NR_ 
NR 

NR_ 
NR_ 
NR 

NR 

NR 
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E 1 

D < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - 
and attached. 

DOCUMENT ATTACHED 
ment which is attached. 

Significant information summarized or explained 

— Significant information  i»  in  an existing docu- 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   —   Construction Service 

D   —   Deaigner 

E    —   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-A-R, Feb 82 

V-l-38 TM 5-800-3       E-5 



See 
Tech. Data 
Checklist 

Item 

B-1 

C-4 

B-2 

B-3 

B-4 

D-9. 
D-10 

B. SITE DEVELOPMENT 

ITEM 

B-1 

J.A1 
JB± 
JCj_ 
jp± 
JE± 
JF1 
J_G_)_ 
_[H± 

J'L 
JJ]_ 

(K) 

(M) 

8-2 

B-3 

B-4 

B-5 

JA)_ 

_1B1 
JCJ_ 

JD1 
JE1 
JF1 
_iG_L 

(H) 

B-6 

Required site plans (incl. design and construction factors) 

Site access and preferred construction Routes . 

Site restrictions (airfield^cl£arajice, expjosjvejtorage^etcj  

Existing facilities/functions on jdjj^nmg_are£s_btruc«jres_, niawria^s Jimpact) _ 

Disposal areas (trash^excavated rnateri£l_, constraints)  

Borrow and spoil areas . 

Grades or contours existinj_ . 

Existing trees, turf, ground cove ^landscape development^rosion control_ _ 

Bridges and fences (appjjcablejj«ign_critenaj . 

Railroads (routing, sidi^gs^docks^yards, grounding)  

Fire station and security^ pol ice location . 

Site utilities-capacity and quantity available to project (sanitary and storm 
sewers, drainage ditches, water and gas service, communication lines, hydrants 

and sprinklers, etc.) 

New facilities clearly_identrfied  

Necessary  support facilities required for complete functional project (ware- 
house, igloo, fuel storage, waste treatment, etc.) 

Subsoil conditions (actual or expected-groundwater, permafrost, etc.) 

Real estate actions (acquisition, disposal, lease, right-of-way) 

Demolition/relocation required to clear site (date) 

Pavement types and requirements 

Design loading and ujeJrejuejicy_by_type_of_pavmg  

Street size and layout (tra_Kic_controO  

Parking lots (signage^eu:.) , 

Sidewalks and curbs (handicapped, ejcj  

Gutters, culverts and othej_drainage_factors  

Runways, aprons and t3xivvays_  

Tie-down anchors or grounds  

Special surface conditions required  

Energy  conservation siting and features (wind solar, etc.). See also DDC Item 

D-13 (D)& (E) 

•5  E 
0)     O 
X  Z 

NR 
NR" 
"N_R" 
"_R" 
"NR" 
"NR" 
NR" 
NR' 
"NR" 
NR" 

R 

NR" 

NR 
NR 
NR 
NR 

NR 
NR' 
NR' 
NR' 
"NR 
NR' 
NR' 
NR' 

NR 

CD    o 
O    <u 

C T3 
tu a 

I " E 2 o - 
o < 

1 £ 

Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED  - Significant information  is  in an existing docu- 
ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   —   Construction Service 

D   —   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-B-1-R, Feb 82 

V-l-39 TM 5-800-3        E-7 



See 
Tech. Data 
Checklist 

Item 

B-5 

B-5 

B. SITE DEVELOPMENT (Continued) 

ITEM 

B-7 

(B) 

B-8 

-iA± 
JBJ_ 

(C) 

B-9 

Landscape treatment 

Preservation of existingjeatures  

" pTop^sed pTaiüir^ (low maintenance species, locations away from power lines. 

etc.) 

Storm drainagelSee also Item E-4) 

Total run-off area_aff_ecting_project  

Design intensity for_floods  

'5es?g~n"o~f sTor^n drainage system to include pick-up system and outfall lines 

Consideration of Coastal Zone Management Act (PL 92-583, 1972; Amendment 

PL 94-370, 1976) 

Other Site Development Considerations (List and number items) 

■a 
w    ft» o .t 

11 
= * 
% o 
rr z 

NR_ 

_NR_ 

NR_ 

NR_ 
NR 

NR 

CO   v 
O   o> 8 ~ 

O < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this proiect. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached.   

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B   —   Using Service 

C   —   Construction Service 

D   —   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-B-2-R. F«b 82 

V-l-40 TM 5-800-3       E-9 



C-8 

C-7 

C-2 

C-2 

C-3 

C. ARCHITECTURAL & STRUCTURAL 

ITEM 

C-2 

C-3 

Material Mnabilitylimjtations(^^ "—T- 
^^iTt^e^ng. planned or desired, use of pre-eng.neered bu,ld,ngs 

considered) 
777s77p77n7h7^cia, 'oading. subgrade moisture control, low maintenance 

types particularly in spill areas) ^ ^   

~~ ~ Exterior (materials, seajingjjfjoinu^gene^l maintenance) .  

~ " ,7ter7o7w7ls7n7partitions (material, finish, fire resistance, subgrade mo.ture 

control) 

"ceilings (height, finish, acoustics)  

Windows (type, size, special treatment) 

C-7 

C-10 

VVIMUUVVJ  uyK>" '     r   . 

L/um J  >ifr"" ' '— : — ...       i 
l^^TlTTTTcation, spec^ew^es^c^o^^urabjbty) 

purity l^tTTTvTTcTTToTsThardware. construction  of walls,  floors 

ceilings, arms rooms, vaults, etc 

C-11 7 NoT^T^tTnT^^ 
Stairs, elevators ajiddiute^jlc^anc^iz^^ .  

C-15 

C-16 

Loading docks andcanopjes  
TT^mH-oroducing equipment requiringjsolation^ 

Unusual   foundat.on   requirements  (pier,  pile, caisson, deep  foundations,  mat, 

special treatment, creep control)   

"jppH^hgyjizes (reflect'access dimensions)       

^rhr-rH "Tr"rt requi^emervts (hoists, cranes 

C-19 

C-20 

C-21 

^fTc^dsTTTeTTeTeTsllive/dead loads, matenals, access, low maintenance 

features like exteriordrair^eKj. 
Structural speciali^ls^bs, sumps^^nch^s^pjts)  

Seismic zone design criteria^  . — 

-A7e77in7^o7(7n7mer_^^e1pr^^   

"  Protective shelteTT^iuation andjesjstant design_criteria _ _ 

~ _ E7p7s7e/7u7ea7b>ast (protective, resistive, suppressive, venting and con^am- 

ment structures) :  

~ ^^2r°™«?±^°--a-9-n-"-- -u-e-  
Chemical/biological protection  . .  
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NR 

  

NR 

NR 

  

NR 
NR_ 

NR 

  

NR     
NR 
NR   

NR 

  

NR 
R D 

NR 

D   R   

_NR_. 
NR 
NR .   

  

NR 

UB_ .  
NR 
NR 
  NR 

NE_ 

NR._   —,    

BPnuiRED OR NOT REQUIRED - Not relevant or no information to com- sr»""«"•«• ■• '•'«"■«and i$ required ,or th,s pro,e 
Tnter "NR" » l»m •• relevant and is not reouired for this pro,ect. 

TO   BE   DETERMINED   -   ."formation  needed  but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - SiSnificant information su 

and attached. 
DOCUMENT ATTACHED  - Significant information  i: 

ment which ii attached.  

mmarized or explained 

s in an existing docu- 

■BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    -   Using Service 

C    —   Construction Service 

D   -   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-C-1-R, Feb 82 
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See 
Tech. Data 
Checklist 

Item 

C. ARCHITECTURAL & STRUCTURAL (Continued) 

ITEM 

C-24 

C-25 

C-26 

C-27 

Designation and strength of units to be accommodated 

Requirements for special design projects 

Safety features (occupant load, maximum travel distance to exits, hazard to be 

controlled or eliminated)  

Special design features for handicapped. 

Other Architectural and Structural (list and number items) 

■o 
L. ft) 
o ,b 
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S o 
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NR 
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ÜB_ 

CD   oj 
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REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" If item I« relevant and i« required for thl» project. 
Enter "NR" if item ii irrelevant and i» not required for thif proiect. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED  — Significant information  i» In  an exiting docu- 
ment which it attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

8    -   Using Service 

C   —   Construction Service 

D   —   Designer 

E   -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-C-2-R, Feb 82 

V-l-42 
TM 5-800-3        E-13 



See 
Tech. Data 
Checklist 

Item 

D-1 

D-2 

D-3 

D-9 

D-4 

D-5 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS 

ITEM 

D-1 

J>2 
D-3 

_D-4 _ 

D-5_ 

(A) 

""(f) 
(2) 

(3) 

(4) 

(5)' 

(6) 

(7) 

_i8l 
(B) 

~ic7 
JDT 
~E) 

IFV 

iCl 
J.Hj_ 

"L 
~uT_ 

1Ä) 
"iiT 

(2) 

13) 

(4) 

(5)' 

(6) 

(7) 

Special mechanical requirements or considerations  

Special peak usage periods and peak leveling techniques  

lvteinte~nance considerations (equipment room size, layout, location, general ac- 
cessibility of equipment, compatibility with existing equipment.)        

Energy monitoring control system (EMCS)_andj)ermanent utilities metering 

Plumbing system (proposed^a^id/or existing)  

General piping and storagejystem ^        .. _.   ■ -    -    - - 
Materials (galvanized, copper, etc.)   

Insulation 

Natural or LP gas 

Venting 

Distilled water 

Compressed air 

Hospital & surgical gases 

Other (chemical, fuel)   

Facility water supply   

Garbage disposal ,  

Sanitary drainage system  

Grease interception  

" Chemical waste drainage & disposa^lincl^xplos^veprocess waste)_ 

Radioactive waste   

Drinking fountains   

Water treatment   

Emergency fixtures (showers, eyewash fountains) 

Heating system  

Existing generation plant   

Location and distance from new facility 

Equipment (type, age, fuel, etc.)   

Current loads (average, peak, reserves for this and other projects, 

ing system) 

load level- 

Type of plant 

Manning & support requirements 

Pollution controls 

Type of product 

o .r u 
■3 * °" ~ o  o 
X z 

NR 
_UB_ 

NR 
_R 
NlT 
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R. 
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NR 
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REQUIRED OB NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant end is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 
ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —    Using Service 

C    —   Construction Service 

D   —   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-1-R, Feb 82 
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Tech. Data 
Checklist 

Item 

D-5 

D-6 

D-5. 
D-6 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Continued) 

ITEM 

D-6_ 

7B) 
m 

' (2)'' 

' (3) 

' (41 ' 

' '(5i ' 
(6). 

"(7) 

D-7_ 

"(A) 

Yl") 
' (2) 

' (3)' 

Heating system (continued^ .  

Requirements for proposed faciMty  — ■•- - 

Type of system   

 Heat load 'requirements (special «mPe.r?l.u.rf de.™a.n.d.s.1  

 Controls! metering & EMCS requirements  

 Distribution system jväly«, steam pressure, fluid temperature)  

Corrosion control   

Insulation   

 Additional equipment specifications . .  

(4) 

(5) 

(6) 

(7) 

(8)' 

_i9i 
JB) 
~~(1)" 

' (21 

' (3)' 

"(4) 

' (5) 

' (6) 

' (7) 

' (8) 

p_-8_ 
(A) 

~nT 
' (2)' 

' (3) 

' (4)' 

' (5)' 

Ventilating/air condj£ioning/refr|geration system  

Existing facilities _    _ _   ....  ■ - 

Location   
 Type of plant (refrigeration, chilled water, etc.)  

 Cur'rent loads' (average; peak.' rese'rves'for this and other projects, load level- 

ing system)   

 Type of product (CFM. temperature, GPM, etc.)  

Distribution system  

Special filtration requirements  

 Sp'eciaVhumidity, ventilation, or temperature requirements  

Security restrictions for open ducting  

Freezers or coolers   

Requirements for proposed_faciMty      - 

Type of system   
 Temperature, humidity and vVni conditions special to this design  

 Control, cycling, metering and^EMCS requirements  

 Distribution '(length of 'extension, location, flulid temperature)  

Corrosion control   

Insulation   
 Sp'ecialfir'e and security considerations for «his project  

Occupancy hours and days per week | .  

Heat and chilled water distribution system  

Heat system   

Type of service   

Existing system components     

 Valving and sectionalizing requirements  

 Allowable shut-down of service for main connections  

Sizing for future facilities  

■= CC 

X Z 

RE 
NR 
NR. 
NR. 
NR. 
NR. 
NR 
NR 
NR 
NR 
NR 
NR 

CO a> 

NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

SR . 
NR 

0) Oi 

E ^ E u 

E 2 o - 
o < 

n 
(j re 

o Z 
O < 

NR 
NR 
NR . 
NR. 
NR . 
NR," 
NR 
NR. 

NR. 
NR. 
NR. 
NR 
NR 

REQUIRED OR NOT REQUIRED - Not relevant or no informat.on to com- 
municate. Enter "R" if item is relevant and is required for th.s project. 
Enter "NR" if item is irrelevant and is not required «or th.s proiect. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED 
ment which i» attached. 

Significant information  is in an existing docu- 

'BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D   —   Designer 
E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-2-R, Feb 82 
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See 
Tech. Data 
Checklist 

Item 

D-5 

D-6 

D-7 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Continued) 

ITEM 

JBi 
(1) 

(2) 

(3) 

' (4) 

' 15) 

D-9_ 

iA2 
iBl 
"(C) 

1D7 

JEi 
JFi 
JG-1 
_(H)_ 

J'L 
_(J!_ 
JrO 

(M[ 
7N7 

(0) 

IPT 

JRi 
(S) 

"(TT 

Heat and chilled water distribution systemJcontinued)_ 

Chilled wate^sys^em 

Type ot service 

Existing system components  

Valving and sectionalizing requirements  

Allowable shut-down of service for main connections 

Sizing for future facilities  

Electrical system  

Power service characteristics (^location  

sTand-by power (available^ required)  

" _Sp"ecTaMnWri7r ämäional lighting requirements (brightness, night, emergency, 

justification)   

Uninterruptible power^required  

" _Commercial tie-i^re^ujrements &_restrictions  

PotentiaT for increasedj^owerjervicj!_needed  

Service outage duration limitations  

Secu7itY_alarm systemsjrypeji location^)  

" _s7re7t.7ar7in7o7seTumyJighting (brightness, houre, switching^tcJ  

" "fyp« o7f*tu7e7re£uiredJind^^  

" _T7lep"h^elx7en7ion circuits_or conduJt_(functionai_support & outlet location) 

" "~ Television circuiuoTconduitfunctional s_upp_ort_&_oujlet_l_ocation^  

hTtercom requirements (locations^ typd_  

Equipment list w/power requirements  

"~s7edafco7m^n7a7on7 requirements (filtering, maximum fluctuation limita- 

tions, convenors, etc.)   

" _ ETec7ro7c7h7d7g]& inteTfeTence measures (frequency irwojved)  

" ~~Special7witche"s~& wnuoVoutle^s, ^ceptacle_requirements, etc.  

Grounding requirements, lightning protection  

" ~~ Haz7rdous en7rc^rnln7recjuirements (location, activity involved, NEC classifi- 

cation, type of hazard)   

"   "Corrosion control (cathodic protection) _..._...  _  _    . .  

o ,r 

3 a 
°" re V   o 
rr z 

KLR_ 
NR 
NR 
NR 
NR 
NR 
NR 

_ R. 
_NR. 

NR. 
NR. 
_ R. 

NR. 

NR. 
NR. 
R. 

NR. 
NR. 
NR. 
NR' 

NR 
NR 
NR 

NR 

NR 
NR 

CO a> 
o S 
1- D 

D 

i» E 2 o ~ 
o < 

E 2. 

o < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate.  Enter "R" if item is relevant and is  required  for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO   BE   DETERMINED   -   Information  needed  but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - SiBnificant information summarized or explained 

•nd attached. 

DOCUMENT ATTACHED 
m#nt which is attached. 

Significant information  is  in  an existing docu- 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D   —   Designer 

E    -   Other (Cheek Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-3-R, Feb 82 
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See 
Tech. Data 
Checklist 

Item 

D-7 

D-8 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Continued) 

ITEM 

D-9 

_lu2 

IW) 

D-10 

1A7 

(B) 

7c7 

IDT 

IET 

(G) 

Electrical system (continued)  

" _ CHheT special power requirement (trafficjcornrol, antenn^eK. 

Applicability of task lightir^g£on£idera_uons  

Power management and metering requirements  

Electrical Distribution • 

" _ Actual"* eTtimat7d_load_s jpeak &_average_(KW demand))  

"_Ü7il7ylomp7ay"~ distribution  system   (substations,  transmission  lines, rate 

schedule, etc.)   

" ~Gov7rnme7t cTwnldlisTribut"ion"sysTem (Twitching station, transmission lines. 

feeders, etc.)   

"_ETtima«dTmp"acTo7p7o7osrd equipment installation on power factor, load 

balance and costs for corrective action proposed  

Öie7head/7nc^rg7ou^dJv^taje,jo^duc_to^si^e^rc^ndin£, etcJ  

i7tima7d7ower7ema^d^c^rjind_d|vjr2[tyjactor^  

" Pow7r qüa7ty~req~ui7me"nts (voltage and frequency regulation)         

(H) 

B:1! 
AA1 
1BL 
Jcl 
1D1 
JE1 
JF1 
AG1 
1HJ_ 

_1'L 

D-12 

1A7 

_!B1 
_ICJ_ 

(D) 

Power to intrusion, detection alarm systems around perimeter 

Airfield lighting requirements  

Area & location to be served . 
_SoTrce of power (normal &^emergency)  

Vault requirements - 

Primary feeders - 

Control cabling - 
" _^n7a7li7ht7gjcenterline, edge, d^t^nc^rn^rkersjnjensit^cont^l)  

ThreThoTdTäpproach, Ajt^be^beacon^ighting^  

Visual approach slope indicatorsJVASO_  

Obstructions lighting/barrier jmarkers^  

Taxiway edge lighting . 

" _He"li7ad7hiijp7rt lighting (penmewrja^dinj^rectionjio^erlane. etc.)  

Water supply system  

Source (commercial, well, storage, etc.)  

" _ Äve7o7rate oTsuppTylfFp at PS I [Current &_ Future  

Treatment requirements   
~_E7s7m7s7st7m7:o7p77nt7(tYpe, size, capacity, age. material,  location, 

valving, pressure, etc.)   

-o 
o .i: 

?l 
o" £ a>   o 
rr z 

NR 
NR 
"NR" 

[ R' 

NR 

NR 

_ R 
NR' 
" R 

R 
NR_ 
NR 
NR" 
NR" 
NR" 
NR" 
NR" 
NR" 
"NR" 
NR" 
NR" 
NR' 
"NR" 
" R" 
" R" 
" R" 
NR" 

R 

CD    oj 

O    V 
H Q 

_D 
D" 

c -a 

I « E 2 o ~ 
u < 

O   Z 
o < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarised or explained 

•nd attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached.  _^_^__ 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D   —   Deeigner 

E   —   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-4-R, Feb 82 
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See 
Tech. Data 
Checklist 

Item 

D-8 

D-8 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Continued) 

ITEM 

D-12 

(H) 

i'L 
~U)_ 

ID 
D-13 

7n 
(2) 

(6) 

7B) 

(cV 
ID) 

ID 

Water supply system (continued) ,  

Chemical analysis of water  

Emergency storage requirements  

" _PeatThouiTofTuppIv <^>u_^ &_estimated quantity)  

" ~Known minimal rTqJixements of supported function or Government equipment 

(quantity & quality)   

Chemical feeder^& piping system^  

Corrosion control (exist^ngjSj_planned)  

Metering or usage restrictions  

' Location" oTtie p"oin"ts (available capacity, interruption schedule) 

Waste water treatment system  

" _ ElistinTsystem ^c^m^onents Wz^capadty^dwKWnsji. 

Treatment plant   

Collector sewers 

Sewer mains (materials, depth)^  

Complete treatment - industrial process _ 

Chemical, fuel or oil spill collection facilities 

(2) 

(3) ' 

(4)' ' 

(5)' 

(6)' ' 

(7)' ' 

(8) ' 

(9] ' 
"<E_f 
'}?)_ 
"To 

Existing flows (min., avg., peak'  

Hydraulic capacity          
^own^stTrnTteTindustriäi or_f^cjional^is£>arjejjo^antity ^quality 

ConTributory population & per capita contribution  

Proposed system & components   

Treatment plant   

■a 

o .- 

£   o 
£C  Z 

,NR_ 

R 

NR_ 
NR_ 
_R 

" R 

CD QJ 

O oi 
r-   D 

_D_ 
D 

Collection sewers 

Lift station 

Complete treatment (additions or modifications!  

Chemical, fuel or oil spill collection facilities  

Waste water from portable water treatment plant  

Projected flows—average or peak   

By-pass restrictions   

'Location of tie'poinW (available capacity, interruptionjchedule)_ 

Compliance requirementsJfederal^, state, locaU  

" Na\io"na7p"o"il"Jtici~n" r^s^a^e£limin2tic1n£ys«rr^(t^DJSj_p^rrmt_ 

Corrosion control (existing or planned)  _ 

NR 
NR 
NR 
NR 
NR' 
NR' 
NR' 
NR" 
NR" 
NR" 
NR' 
NR" 
NR 
NR 
NR 
NR 
NR 
NR* 
R 
R 

NR 
NR 

c -o 

i « E 2 o ~ 
O < 

E JZ 

o * 
o Z 
a < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached.  _____^— 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D   —   Designer 

E    —   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-5-R, Feb 82 
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D-9 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Cont.) 

ITEM 

D-14 

In 
(2) 

' (3)' 

(4)' 

(5) 

' (6)' 

(7) 

_(81 
7_8) 

11)" 

"(2) 

Energy Sources   

Gas systems (LP^«urj|L_speci_al_)  

Loads and areas served   

Source of gas & type of service 

Supply pressure average         

Heating valve & type of gas (BTU percubicfoot) 

Valving & sectionalizing criteria       

Pressure regulation - reduction stations  

Existing lines, pumping stations, pressurization, base system_ 

Control & metering  

POL systems  

FuellprTmary or standby source, grade and^na'VS's)  

Storage'('tank size', location, type, number ^storage days) 

(3) 

' (4)' 

(5) 

' (6)' 

(7) 
(8i 

jcT 
(1) 

(2) 

Tl) 
(2) 

(4) 

(E) 

Areas served   

Fuel'requirements (known, estimated, quantity & type)  

Distribution wstem^cha}acteristics (piping, types of fuel, pumps, capacities) 

rr z 

Ventilation system (Vapor Emission Control) 

Safety specifications 

Filter separators 

Coal systerns i  

Storage (location & capacity) 

Source of supply (primary & emergency)  

 Type, energy value, analysis (Le.^ulfur.jäsh^etc.)  

Solar energy systems . : •  

Buildingheating. air conditioning, domestic hot water  

Heating process water 

Collector type & location 

Liquid, chemical or rock storage 

Freeze protection  

~'i^eTgylo7servaTio7d7ta (U values, orientation, passive solar consideration, 

etc.)   

R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R 

CD   v 

O   a) 
i- a 

NR 

NR. 
NR 

NR 

NR 

NR. 
'NR 

NR 
'NR 
'N'R 

Other Mechanical & Utility Systems (list and number items) 

NR 
NR' 
NR 

NR' 

E 2 o ~ 
u < 

E 2 
o * 
o S 
Q < 

NR_ 

NR 

REQUIRED OR NOT REQUIRED - Not relevant or no informat.on to com- 

municate. Enter "R" if item is relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached.  _^— 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D   —   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
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Tech. Data 
Checklist 

Item 

E-1 

E-1 

E-1 

E-1 

L 

ENVIRONMENTAL CONSIDERATIONS 

ITEM 

E-1 

1A)_ 

JCI_ 
(D) 

E-2_ 

"(A) 

1B7 
JCT 

(E) 

Water quality  

" _W~as7e water treatme^t^a^ag^m^nt^rc^ramJPL9^:5^-0— — — — 
" _w"ate7 ^aiityTrittriT^st^d^r^(rtdej;al1_swte_an£.ll^.a,J  

TreaTment requirements coordinated^ wit hj PA  

" ~~ Facilities tTbTinTtaHetTto meet regulatory agency criteria  

7) 

E-3__ 

1ÄT 
JBV 

1E) 

E-4 

T5_ 
(A) 

IBT 

_lci 
(D) 

"(EV 

Air quality  
" ~ ^pTcabl. air quality criteria (federal, state and local; PL 95-95 and 

Air Act Amendment of 1977)   

" ~~ Äctionlaken to corr^l^wUhj^ea^irementj  

TypT& amount of pollutantsjenerateci  

Results of proposed abatement measures  

" ~ E^islinTconüöllqJiprnent & monitoring procedures  

Clean 

Solid waste disposal  

" _ AppTkrableloTTd waste criwriaJfedej^taw^cHocal)  

" ~~^asTe"völu^ele^r«eo^(wpe_8^ha^acttristics)  

" ~~ MethocTordis7o^l Oand fill an djv ail ability of land^leachate^etc.^ 

" ~~rJsp^smoTTorrecyclable materials for «use or « cOTbustion_fuel_ 

Impact on installation recycling programs 

■o 
o .b 

3 = 
S o 

<r z 

NR. 
NR. 
.NR. 
NR 

Effects of  terrain changes (such as excavations, roadways, drainage 

etc.) 

Measures to control erosion 

Treatment of hazardous material . 
-"handling a7d_d7po7al of plychlörinated biphenyls (PCB) in electrical trans- 

formers  . 

* _ Handling ancTdisposal of a^«tos_rnaterials_  

" _ Handling and disposal of fiberglass products _•  

Storage of fuels and solvents  

" ~~ cöoTdinätiönwith installation spill control plans 

Other Environmen tal Considerations (list and number items) 

NR- 
NR_ 
NR_ 

.NR. 
NR 

• I 
CD oj 

O 4) 
t- D 

NR. 
NR. 
NR. 
NR~ 

NR_ 

NR 
NR 

.NR. 

NR 
"NR" 
"NR" 
"NR" 
"NR" 

I" E 3 o - u < a < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item it relevant and it required for th.s project. 
Enter "NR" if item it irrelevant and it not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information tource. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Si9nificant information i. in an exittin8 docu- 

ment which it attached.  __  

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    -   Using Service 

C    -   Conttruction Service 

D   —   Deaigner 

E    -   Other (Check Comment! Attached and 

explain) 

design data checklist 
DA FORM 5025-E-R, Feb 82 
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Tech. Data 

Checklist 
Item 

F-1 

F-1 

F. FIRE PROTECTION 

ITEM 

F-1 

JAT 
(B) 

<E> 

"7F7 

F-2_ 

~iAl 

JCi 
(D) 

"TET 

General design guidance;  

' ~~ Ö^c^änc7tVPejsee_NFPA^ lOl^hapj*)  

" _W~ate7 s"u~pp7y7ha7acteristics (existing or planned extensions) (capacity, pump 
activation, storage tanks and pumps, etc.)   

" ~MobileTkelp£a^tu7(response djstance/time^  

" _ Rrelewctionjnd ajarm s^stem^ejos^ng^r^la^ned.jy^loc^ion.^tc^ _ _ 

" ~~ ÄütömäticTuppression systems (water sprinkler, C02, foam etc-existing 

or planned   

" ~Ha^r\fof7ome7ts7k>w, ort^a^.TigTrsel NFPA 101; type-^xplosives. flam- 

mable/toxic chemicals, radioactive materials) 

* 
0   .t 0 

c 

'i •5 rr V 
CT s CD <u 

O 
rr z r- Q 

Special fire suppression system requirements  

Means of egress  - 

Fire area limitations   

Fire walls, partitions, draft curtams . 

'"D«e7t7n7y7em ^."detectors, supervision,  transmitters, annunciators, 

backup provisions)   

'_s7p7re^o7sT^m~d7n^b77ater to costly equipment, shut down of 

operations)  

Other Fire Protection (list and number items) 

.NR_ 

.NR_ 

.NR_ 

NR 

NR- 
NR_ 
NR. 

NR. 

NR 
NR 

u   tu 

i» E 2 
o - 
O < o < 

REQUIRED OR NOT REQUIRED - Not relevant or no Information to com- 
munleate.  Enter "R" if item i. relevant end is  required  for this proiect. 
Enter "NR" if item is irrelevant «nd i« not required for this project. 

TO  BE  DETERMINED   -   Information  needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant Information summarized or explained 

•nd stteched. 
DOCUMENT ATTACHED  - Significant Information  is  In en existing docu- 

ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   —   Construction Service 

D   —   Designer 

E    —   Other (Check Comments Attached and 

explein) 

design data checklist 
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1. COMPONENT 

ARMY 
FY 19   91   MILITARY CONSTRUCTION PROJECT DATA 

3. INSTALLATION AND LOCATION 

FORT LEONARD WOOD/ MISSOURI 

2. DATE 

MARCH, 1991 

4  PROJECT TITLE 

REPLACE STEAM DRYERS (ECIP) 

5. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST (SOOO) 

93.9 

9. COST ESTIMATES 

ITEM 

220 LB  GAS DRYER 

DUCTWORK 

PIPING 

SUBTOTAL 

SIOH 

DESIGN 

TOTAL REQUEST  (FY89) 

U/M 

EA 

LF 

LF 

QUANTITY 

2 

40 

30 

UNIT 
COST 

42,000 

2.65 

4.79 

COST 
(SO0O) 

84.000 

.106 

.144 

84.25 

4.64 

5.05 

93.9 

10. DESCRIPTION OF PROPOSED CONSTRUCTION 

THIS PROJECT CONSISTS OF INSTALLING 2 EACH, 220 LB GAS FIRED 
CLOTHES DRYERS.  THESE DRYERS ARE TO BE USED IN LIEU OF THE 
20 EXISTING 100 LB STEAM NOW IN USE AT THE LAUNDRY FACILITY 
(BUILDING 2352). 

THE WORK CONSIST OF: 

INSTALLING 2 EACH 220 LB GAS FIRED CLOTHES DRYERS WITH ALL 
ASSOCIATED EXHAUST DUCTWORK, PIPING AND CONNECTION TO 
EXISTING ELECTRICAL SERVICE. 

DD /°R
r
M„ 1391 1 DEC 76 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED . 

FOR OFFICIAL USE ONLY 
(WHEN DA TA IS ENTERED) 

PAGE NO.   V-2-1 



ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA        MAR 1991 
FORT LEONARD WOOD, MISSOURI 
GAS DRYER INSTALLATION (ECIP) 

11.        QUANTITATIVE DATA, JUSTIFICATION AND ADDITIONAL DATA 

11.A      - 0 - 

ll.B thru ll.K      NOT APPLICABLE 

ll.L      PROJECT 

INSTALL TWO GAS FIRED (220 LB) DRYERS,  WITH ALL 
ASSOCIATED EXHAUST DUCTWORK, GAS PIPING AND ELECTRICAL 
SERVICE CONNECTION. 

ll.M      REQUIREMENTS 

INSTALLATION OF GAS DRYERS WILL PROVIDE IMMEDIATE 
CONSERVATION OF LP GAS. THIS PROJECT WILL ALLOW 
CONTINUED PRODUCTION OF LAUNDERED ITEMS AT A REDUCED RATE 
OF ENERGY CONSUMPTION. 

ll.N      CURRENT SITUATION 

EXISTING EQUIPMENT IS INEFFICIENT AND OUTDATED. CURRENT 
ENERGY CONSUMPTION PER LB. OF PRODUCTION IS EXTREMELY 
HIGH COMPARED TO SIMILAR COMMERCIAL LAUNDRIES. 

11.0      IMPACT IF NOT PROVIDED 

IF THIS PROJECT IS NOT APPROVED, FUEL REQUIREMENT 
REDUCTIONS AFFORDED BY THIS PROJECT WILL NOT BE REALIZED. 
THIS PROJECT WILL CONTRIBUTE ITS SMALL SHARE TO A REDUCED 
NATIONAL REQUIREMENT FOR FOREIGN OIL. 

DD1391 PAGE NO.  V-2-2 
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ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA        MAR 1991 
FORT LEONARD WOOD, MISSOURI 
GAS DRYER INSTALLATION (ECIP) 

ll.P      ADDITIONAL 

A FORMAL ECONOMIC ANALYSIS HAS BEEN PREPARED.  SEE 
SRP-1 FOR DETAILED INFORMATION. 

PER ECIP CRITERIA, ANNUAL SAVINGS ARE AS FOLLOWS: 

LP GAS 3123 MBTU/YR 
ELECTRICITY 2.8 MBTU/YR 
ANNUAL ENERGY SAVINGS $10,255 
SAVING INVESTMENT RATION (SIR)     1.96 
SIMPLE AMORTIZATION 8.24 YEARS 

CONSTRUCTION COSTS HAVE BEEN PROJECTED USING THE TRI- 
SERVICE MILITARY CONSTRUCTION PROGRAM INDICES OF 4.0% 
FOR FY-89 AND 3.7% FOR FY-90. 

THIS PROJECT IS A RESULT OF EEAP/ESOS STUDY DACA41-89- 
D0007. 

DETAILED JUSTIFICATION 

D-l       GENERAL 

THIS PROJECT IS NECESSARY TO SUPPORT THE ARMY'S EFFORT 
TO REDUCE ENERGY CONSUMPTION. THE PROJECT COMPRISES OF 
INSTALLING TWO GAS FIRED DRYERS. 

D-2       ACCOMMODATIONS NOW IN USE 

THE LAUNDRY FACILITY CURRENTLY USES 20 STEAM DRYERS WITH 
A CAPACITY OF 100 LBS. EACH. 

EXISTING STEAM DRYERS ARE OUTDATED AND INEFFICIENT. 

DRYER HEAT IS CURRENTLY GENERATED THROUGH STEAM SUPPLIED 
BY CENTRAL PLANT BOILERS, THEREFORE EFFICIENCY IS LIMITED 
TO THAT OF CENTRAL PLANT EQUIPMENT. 

DD1391 PAGE NO.  V-2-3 
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ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA        MAR 1991 
FORT LEONARD WOOD, MISSOURI 
GAS DRYER INSTALLATION (ECIP) 

D-3       ANALYSIS OF DEFICIENCY 

MUCH OF THE PROCESS EQUIPMENT AT THE LAUNDRY FACILITY IS 
OVER 20 YEARS OLD AND CONSIDERABLE ENERGY IS WASTED DUE 
TO EQUIPMENT INEFFICIENCIES. THE INSTALLATION OF A NEW 
HOT WATER HEATER AND NEW GAS DRYERS WILL IMPROVE 
EFFICIENCY AND REDUCE CONSUMPTION. 

D-4       CONSIDERATION OF ALTERNATIVES 

STEAM DRYER REPLACEMENT 

STEAM DRYERS COULD BE REPLACED WITH GAS DRYERS OF THE 
SAME CAPACITY, HOWEVER, 100 LB GAS DRYERS ARE NOT AS 
EFFICIENT AS THOSE SELECTED AND EQUIPMENT INSTALLATION 
COSTS WOULD INCREASE OVER THE ALTERNATIVE SLECTED. 

D-5       CRITERIA FOR PROPOSED CONSTRUCTION 

THIS PROJECT IS PROPOSED TO FACILITATE ENERGY CONSERVA- 
TION AT FORT LEONARD WOOD. 

ALL EQUIPMENT SELECTED FOR INSTALLATION WILL MEET OR 
EXCEED THOSE EFFICIENCIES INDICATED IN THE CALCULATIONS. 

D-6       PROGRAM FOR RELATED FURNISHINGS AND EQUIPMENT 

NO RELATED FURNISHINGS AND EQUIPMENT ARE INVOLVED IN THIS 
PROJECT. BUILDING INTERIOR FUNCTION IS NOT CHANGED BY 
THIS PROJECT. 

D-7       DISPOSAL OF PRESENT ASSETS 

EXISTING DRYERS MAY REMAIN IN PLACE, HOWEVER, IF REMOVED 
UNDER THIS PROJECT, STEAM DRYERS WILL BE TURNED OVER TO 
THE POST PROPERTY DISPOSAL OFFICER. 

D-8       SURVIVAL MEASURES 

THIS PROJECT IS NOT SUITABLE FOR INCLUSION OF PROTECTIVE 
SHELTER. 

DD1391 PAGE NO.  V-2-4 
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ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA        MAR 1991 
FORT LEONARD WOOD, MISSOURI 
GAS DRYER INSTALLATION (ECIP) 

D-9       SUMMARY OF ENVIRONMENTAL CONSEQUENCES 

THIS PROJECT SHOULD HAVE NO IMPACT ON AIR OR WATER 
POLLUTION AT FORT LEONARD WOOD. THESE SHOULD BE NO 
NEGATIVE IMPACT ON THE QUALITY OF HUMAN ENVIRONMENT. 

D-10      EVALUATION OF FLOOD HAZARDS 

THESE FACILITIES ARE NOT SITED WITHIN AREAS KNOWN TO BE 
SUBJECT TO FLOODING. 

D-ll      ECONOMIC JUSTIFICATION 

THIS PROJECT IS PART OF THE ENERGY CONSERVATION INVEST- 
MENT PROGRAM (ECIP). AN ECONOMIC ANALYSIS HAS BEEN 
PREPARED TO SHOW THAT THIS PROJECT MEETS ALL ECIP 
CRITERIA FOR SAVINGS INVESTMENT RATIO (SIR) AND SIMPLE 
PAYBACK. AN ECONOMIC ANALYSIS CONFORMING TO ECIP 
GUIDELINES MAY BE FOUND IN SPR-1. 

D-12      UTILITY AND COMMUNICATION SUPPORT 

NO RELATED UTILITY SUPPORT PROJECTS ARE NEEDED. EXISTING 
UTILITY SUPPORT IS ADEQUATE. 

D-13      PROTECTION OF HISTORIC PLACES AND ARCHAEOLOGICAL SITES 

NO BUILDINGS AT FORT LEONARD WOOD ARE ON THE NATIONAL 
REGISTER OF HISTORIC PLACES. THE ENTIRE FORT IS ON AN 
ARCHAEOLOGICAL SITE. 

THIS PROJECT WILL HAVE NO EFFECT UPON THE ARCHAEOLOGICAL 
SITE. 

D-14      PROJECT DEVELOPMENT BROCHURE (PDB) 

A PROJECT DEVELOPMENT BROCHURE HAS BEEN PREPARED FOR THIS 
PROJECT AND HAS BEEN PROVIDED AS AN ATTACHMENT. 

DD1391 PAGE NO.  V-2-5 
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ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA MAR 1991 

FORT LEONARD WOOD, MISSOURI 
GAS DRYER INSTALLATION (ECIP) 

D-15 ENERGY REQUIREMENTS 

THE PROPOSED PROJECT WILL REDUCE THE ENERGY REQUIRED ] BY 
AFFECTED FACILITIES BY 3123 MBTU/YR OF LP GAS AND 2 .8 
MBTU/YR OF ELECTRICITY. 

SEE ENERGY REQUIREMENT APPRAISAL IN SRP-3. 

DD1391 PAGE NO.  V-2-6 
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ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA        MAR 1991 
FORT LEONARD WOOD, MISSOURI 
GAS DRYER INSTALLATION (ECIP) 

SPECIAL REQUIREMENTS PARAGRAPHS (SRP) 

SRP-1  ECONOMIC ANALYSIS 

I. NONRECURRING INITIAL CAPITAL COSTS 

DUCTWORK 
PIPING 
220 LB DRYERS 

TOTAL CONSTRUCTION COST 

SIOH (5.5%) 

DESIGN  (6%) 

TOTAL REQUEST (FY91) $93,900 

II. RECURRING ENERGY SAVINGS 

INSTALLATION COSTS FOR UNIT, GAS DRYERS BY LAUNDRY MACHINERY 
CO., 2210 CAMBELL STREET, KANSAS CITY, MO. 

ENERGY COST DATA IS FROM ECIP GUIDANCE FOR LIFE CYCLE COST 
ANALYSIS. REGIONAL COSTS ARE SPECIFIED RATHER THAN ACTUAL 
INSTALLATION COSTS. 

A.   ELECTRICAL 

MBTU SAVED     =     2.80 MBTU/YR 

2.80 MBTU/YR 
KWH SAVED      =        =      820 KWH/YR 

3.413 BTU/KWH 

$ SAVED =  2.8  MBTU/YR X 12.97 $/MBTU X 1.06 INDEX 
38/YR 

DD1391 PAGE NO.  V-2-7 
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ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA        MAR 1991 
FORT LEONARD WOOD, MISSOURI 
GAS DRYER INSTALLATION (ECIP) 

B.   LIQUID PETROLEUM (LP) GAS 

MBTU SAVED     =     3.23  MBTU/YR 

3.2 3  MBTU/YR 
GALLONS  SAVED  =         =    32,874 

GAL/YR 
95,000 BTU/GAL 

$ SAVED  =  32,874 GAL/YR X 0.311 $/GAL 
=  10,219 

SRP-2 COMMERCIAL ACTIVITIES ANALYSIS, NOT APPLICABLE 
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ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA 
FORT LEONARD WOOD, MISSOURI 
GAS DRYER INSTALLATION (ECIP) 

MAR 1991 

SRP-3 ENERGY REQUIREMENTS APPRAISAL (ERA) 

I. PROJECT DESCRIPTION 

THIS PROJECT IS TO INSTALL TWO GAS FIRED (220 LB) DRYERS. 

II. ESTIMATED ENERGY CONSUMPTION 

THIS PROJECT WILL DECREASE (-) CONSUMPTION OF RESOURCES BY 
THE FOLLOWING AMOUNTS: 

1. ELECTRICITY 820 KWH/YR 
2. LP GAS 3123 MBTU/YR 
3. ELECTRICAL DEMAND MINIMAL 
4. WATER SUPPLY - 0 - 
5. SEWERAGE - 0 - 
6. OTHER - 0 - 

THIS PROJECT WILL HAVE NO AFFECT ON THE CAPACITY OF THE 
FOLLOWING DELIVERY SYSTEMS. 

1. HEATING 
2. AIR CONDITIONING 
3. ELECTRICAL POWER 
4. WATER SUPPLY 

THE NEW IMPACT OF THIS PROJECT WILL BE THE REDUCTION OF 
REQUIRED HEATING AND ELECTRICAL ENERGY. THIS SAVINGS IS 
COMPATIBLE WITH THE ARMY DIRECTIVE TO REDUCE THE TOTAL ENERGY 
USE. 

III. ENERGY SAVINGS CALCULATIONS 

ENERGY SAVINGS WERE CALCULATED FOR EACH BUILDING AND ECO 
COMBINATION COMPRISING THIS PROJECT. A SUMMARY OF THE SAVINGS 
FOR INDIVIDUAL ECO'S ARE INCLUDED WITHIN THIS SECTION. 

THE ATTACHED SAMPLE CALCULATION SHEETS WERE USED TO CALCULATE 
THE INDIVIDUAL SAVINGS. EACH SAMPLE CALCULATION PAGE INCLUDES 
SOURCE DOCUMENTATION. 

DD1391 PAGE NO.  V-2-9 
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ECO # 20A 

DESCRIPTION: 

SAVINGS POTENTIAL: 

REPLACE EXISTING STEAM DRYERS WITH GAS DRYERS (220LB). 

NEW GAS DRYERS (200LB CAP) USE APPROXIMATELY 3000 BTU 
TO REMOVE 1 POUND OF WATER.  EXISTING STEAM DRYERS USE 
APPROXIMATELY 4050 BTU TO REMOVE 1 POUND OF WATER. 

A:  SAVINGS BASED ON EXISTING USE. 

AVERAGE ANNUAL PROD. FOR 1 STEAM DRYER (LBS) 
AVERAGE ANNUAL WATER REMOVAL (LBS OF H20): 
EXISTING ENERGY USE (BTU PER LB H20): 
EXISTING ANNUAL ENERGY USE PER DRYER (MBTU): 
(PLANT EFFICIENCY NOT INCLUDED) 
EXISTING ANNUAL ENERGY USE PER DRYER (MBTU): 
(USING 75 % PLANT EFFICIENCY) 

NEW ENERGY USE (BTU PER LB H20): 
NEW ANNUAL ENERGY USE PER DRYER (MBTU): 
SAVINGS PER DRYER PER YEAR (MBTU) 
SAVINGS FOR 20 DRYERS 
SAVINGS AT $ 3.27 PER MBTU 

B. NUMBER OF NEW DRYERS REQUIRED 

EXISTING ANNUAL PROD.OF STEAM DRYERS (LBS) 
NEW PRODUCTION RATE PER CYCLE (LBS) 
CYCLE TIME 15 MINUTES 
NEW PRODUCTION RATE PER HOUR (LBS) 
HOURS REQUIRED PER YEAR 
(USE TWO SYSTEMS) 

C. ELECTRICITY SAVINGS 
EXISTING ELECT. USE (TAKEN FROM TABLE II-5) 

100000 
65000 
4052 

263.38 

351.1733 

3000 
195 

156.1733 
3123.467 
10219.39 

2000000 
220 

880 
2272.727 

DRYER TYPE # ANNUAL 
KWH 

TOTAL 
KWH 

A 
B 
C 
D 
E 
H 

NEW ELECTRICITY USE 

BLOWER MTR (KW) 
BASKET MTR (KW) 
BURNER MTR (KW) 

2 
7 
2 
2 
6 
1 

7.46 
2.24 
.373 

895.2 
895.2 
2238 

1044.4 
1342.2 
1044.4 

1790.4 
6266.4 

4476 
2088.8 
8053.2 
1044.4 

23719.2 

HRS      KWH 

2273 16956.58 
2273 5091.52 
2273  847.829 

22895.93 

KWH SAVINGS 
MBTU SAVINGS 
$ SAVINGS @ 12.97 

823.271 
2.809824 

36.32 

V-2-10 



LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    REPLACE STM. DRYERS 
FISCAL YEAR:   1989 ECO #,s 20A 
ANALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

84250 
4634 
5055 

84545 
0 

84545 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

A. 
B. 
C. 
D. 
E. 
F. 

ELEC 
DIST 
RESD 
LPG 
WOOD 
TOTAL 

COST  * 
$/MBTU 

12.97 
4.34 
3.49 
3.27 
2.00 

SAVINGS 
MBTU/YR 

2.8 
0 
0 

3123 
0 

3125.8 

ANNUAL 
SAVINGS 

36 
0 
0 

10212 
0 

10249 

DISCOUNT  DISCOUNTED 
FACTOR  *   SAVINGS 

11.16 
17.79 
17.12 
16.15 
13.47 

405 
0 
0 

164927 
0 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. TOTAL 

(1) (2)       (3) 
SAVINGS YEAR OF  DISCOUNT 
(COST) OCCURANCE  FACTOR 

0 1.00 
0 1.00 
0 1.00 
0 

0 
11.65 

0 

(4) 
DISCOUNTED 
SAVE(COST) 

0 
0 
0 
0 

54560 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

4. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

*  COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 

V-2-11 
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installation:     FORT LEONARD WOOD 

project: 
project number 

temporary:   _ 

permanent:   

point of contact: 
user 

name    

title 

dfae 
name 

title 

engineer district 
name    

title 

other (A-E) 
name    

title 

reviewed by: 
installation facility engineer 

name     

title 

approved by: 
macom engineer 

name    

title 

program year 

category code 

date 

phone  . 

autovon 

date — 

phone  . 

autovon 

date — 

phone  . 

autovon 

date — 

phone   . 

autovon 

date 

phone  . 

autovon 

date 

phone   . 

autovon 

FY   91 

project development brochure, PDB-1 

DA FORM 5020-R, Feb 82 
V-2-13 

TM 5-800-3       A-3 



facility 

FORT LEONARD WOOD, MISSOURI 

project coordinator for 
using service 

functional requirements summary, PDB-1 
DA FORM 5020-1-R. Feb 82 TM 5_g00_3      A_7 
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OBJECTIVE; 

THE PURPOSE OF THIS PROJECT IS TO REDUCE HEATING ENERGY 
CONSUMPTION AT FORT LEONARD WOOD. THIS MAY BE ACCOMPLISHED 
BY INSTALLING 2 GAS FIRED DRYERS AT THE LAUNDRY FACILITY 
LOCATED IN BUILDING  2352. 

LP GAS CONSUMPTION WILL BE REDUCED BY AN ESTIMATED 3123 
MILLION BTU PER YEAR. 

ELECTRICAL ENERGY CONSUMPTION WILL BE REDUCED BY AN ESTIMATED 
2.8 MILLION BTU PER YEAR. 

THE FIRST YEAR FUEL COST SAVINGS WILL BE ABOUT $10,255. THE 
SAVINGS INVESTMENT RATION FOR THIS PROJECT IS 1.96. THE 
SIMPLE PAYBACK IS 8.24 YEARS. 

T'EOUIREMENTS: 

THIS PROJECT IS REQUIRED TO REDUCE ENERGY CONSUMPTION AT FORT 
LEONARD WOOD, MISSOURI. 

MPACT SUMMARY 

IF THIS PROJECT IS APPROVED, AN ESTIMATED 3126 MBTU/YR WILL 
BE CONSERVED EACH YEAR. THIS WILL AMOUNT TO A COST SAVINGS 
OF $10,255. 

IF THIS PROJECT IS NOT APPROVED, FORT LEONARD WOOD WILL NOT 
BE ABLE TO ACHIEVE THE POTENTIAL ENERGY SAVINGS THAT THIS 
PROJECT CAN PROVIDE. 

functional requirements summary, PDB-1 
DA FORM 5020-2-R. Feb 82 ^_^ ^ ^^       A_9 



facility 
FORT LEONARD WOOD, MISSOURI 

project coordinator for 
using service 

DA FORM 5021-1-R, Feb 82 TM 5_800_3       A_n 

V-2-16 



facilities requirements sketch, PDB-V2 
DAFORM5022-R,Feb 82 

V-2-17 
TM 5-800-3        A-21 



A. SPECIAL CONSIDERATIONS 

A-1 

A^T 
A-3 

A-4 

AT 
A-6 

AT 

A-8 

A-9 

A-10 

All 

A^12 

A-13 

A-14. 

A-15 

ITEM 

Cost estimates for each primary and supporting facility 

Telecommunications system coordination with USACC and authorization for exceptions 

Coordination with state and local governmental requirements (blind vendors, medical facilities 
construction and operating permits, clearinghouse ccoordination, etc.) 

Assignment of airspace 

Economic analysis of alternatives 

Approval for new starts 
International   balance  of  payments  (IBOP)  coordination  with  U.S.  European command and 
NATO-overseas cost estimates and comparables (include rate of exchange used in estimates) 

Impact on historic places-on site survey by authorized archeologist and coordination with state 
historic preservation officer and advisory council on historic preservation 

Exceptions to established criteria 

Coordination with various staff agencies (Provost Marshall-physical security, etc.] 

'identification of related or support projects (so projects can be coordinated) 

Required completion date 

Other Special Considerations (List and number items) 

ENERGY CONSERVATION INVESTMENT PROGRAM 

ENERGY ENGINEERING - ANALYSIS PROGRAM 

INSTALLATION SCHEDULE 

; o : z 

R 
NR 

NR 
NR 

R 
NR 

NR 

NR 
JNR 
_NR 

R 

* "5 

«i 
CD   ft> 
o <u 
H Q 

C "D 
Q)     ft) 

M 
8< 
x 

I« o iS 
o .- 
Q < 

_R 

R 

R 

R 

X 

X 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" if item is relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED  - Significant information  is  in  an existing docu- 

ment which is attached. 

f BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B  — Using Service 

C — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

documentation checklist 
DA FORM 5023-A-R, Feb 82 V-2-18 

TM 5-800-3       C-5 



B. SITE DEVELOPMENT 

ITEM 

B-l 

B-2 

(A) 

(B) 

(Ci 
(D) 

B-3 

(Ai 
(B) 

Consultation with the District Office to determine and evaluate flood plain hazards 

Preparation, submission, and/or approval of new 

General Site PJ^an   -_  -  — - 

Annotated General Site Plan          _ _ 

Sketch Site Plan   

Facilities Requirements Sketch 

B-4 

Preparation of 

Site Survey 

Subsoil information 

Approval by Department of Defense Explosive Safety Board (DDESB) for Safety Site Plan 

)ther   Site   Development  Considerations   (List  and   number   items) 

T3 

O .- 

It 
■5OC 

rr z 

NR 

JIB 

_NR_ 

_NR_ 

NR 

.i 
CD   0) 
O   V 

C  T> 
U    0) 

£ 2 

NR_ 

NR 

NR 

1 
3 2 
O  ~ a < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" if item is relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

•nd attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

*BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B  — Using Service 

C - Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

documentation checklist 
DA FORM 5023-B-R, Feb 82 

V-2-19 
TM 5-800-3 C-7 



C. ARCHITECTURAL & STRUCTURAL 

ITEM 

C-1 

C-2 

C3 
C-4 

C-5 

C-6 

C-7 

C-8 

C-9 
C-10 

(TTT 
C-12 

C-13 

C-14 

C-15 

Reconciliation with troop housing programs and requirements 

Evaluation of existing facilities (including degree of utilization) 

Approval for removal and relocation of existing useable facilities 

Evaluation of off-post community facilities 

Storage and maintenance facilities (including nuclear weapons) 

Coordination hospitals, medical anddental facilities with Surgeon General 

Coordination of aviation facilities with FAA 

Coordination air traffic control and navigational aids with USACC 

Tabulation of types and numbers of aircraft 

Evaluation of laboratory, research and development, and technical maintenance facilities 

Coordination chapels with Chief of Chaplains 

Review food service facilities by USATSA 

Automated data processing system  or equipment approvals-cost analysis when ADP and/or 
communication centers not co-located with related facilities 

Coordination postal facilities with U.S. Postal Service Regional Director 

Laundry and dry cleaning facilities coordination with ASD(I&L) 

C-16 

C-17 

c^TüT 
Ö19 

C-21 

C^Z2 

Tenant facilities coordination with installation where sited 

Facilities for or exposed to explosions, toxic chemicals, or ammunition-review by DDESB (See 

also Item B-4) 

Analysis of deficiencies 

Consideration of alternatives 

Determination whether occupants will Include physically handicapped or disabled persons 

As-build drawings for alterations or additions 

Availability of Standard Design or site adaptable designs 

Other Architectural & Structural (List and number items) 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 

NR 

R 
NR 
NR 
NR 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

L        ment which is attached. 

O v 
H Q 

c n 

ES 
E S 
8< 

E-f. 

Q < 

X 

\_ 
»BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B  — Using Service 

C - Construction Service 

D — Designer 

E - Other (Check Comments Attached and 

explain) 

documentation checklist 
DA FORM 5023-C-R, Feb 82 V-2-20 
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ENVIRONMENTAL CONSIDERATIONS 

ITEM 

E-1 
E-2_ 

E-3 

E-4 

E-5 

Environmental impact assessment 

El A conclusions require Environmental Impact Statement 

Determination of health, environmental or related hazards. Assistance to determine existence of any 
health environmental or related hazard may be requested from Aberdeen Proving Ground, MD 21010, 
the Office of the Surgeon Generat. Ann: DASG-HCH (Army Environmental Hygiene Agency) 

Air/water pollution permit, coordination with agencies and compliance with standards at Federal, 

state and local level 

Corrective measures associated with Environmental Impact Statements or 
assessment—list separately and evaluate. 

O .- 

Vs 
•5rr 
ai   o 
X z 

R 
NR 

NR 

NR 

CO   « 

O   d> 
1- Q 

M 
E S 

£1 
o S 
Q < 

Other environmental considerations (list and number items) 

NR 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

1 B Y WHOM (Check and insert appropriate letter) 

A - DFAE 

B - Using Service 

C — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

documentation checklist 
DA FORM 5023-E-R, Feb 82 

V-2-21 TM 5-800-3       C-13 



COMMENTS 

DOCUMENTATION CHECK LIST 

ITEM      COMMENT 

A-l       COST ESTIMATE:   THE COST OF INSTALLED GAS DRYERS  IS 
$93,900. 

DUCT WORK 106 
PIPING 144 
220 LB DRYERS 84.000 

TOTAL CONSTRUCTION COST 84,250 

SIOH (5.5%) 4,640 

DESIGN  (6%)  '  5,050 

TOTAL REQUEST (FY91) $93,940 

A DETAILED BREAKDOWN OF THE COST ESTIMATE IS SUPPLIED IN 
THE DD 1391 DOCUMENTATION. 

A-5       ECONOMIC ANALYSIS OF ALTERNATIVES:  SEE ATTACHED DD 1391, 
DETAILED JUSTIFICATION, SECTION 4. 

A-13      THIS PROJECT MEETS ALL ECIP REQUIREMENTS FOR FUNDING. 

A-14      THIS PROJECT IS PART OF THE EEAP CONDUCTED AT FORT 
LEONARD WOOD DURING FY 89. 

C-18      ANALYSIS OF DEFICIENCIES:  SEE ATTACHED  DD 1391. 

C-19      CONSIDERATION OF ALTERNATIVES:   SEE ATTACHED DD 1391, 
DETAILED JUSTIFICATION, SECTION 4. 

V-2-22 



A. SPECIAL CONSIDERATIONS 

A-1 

AT" 
A3 

AT 
A-5 

AT 
A-7 

A-8 

ITEM 

Factors of risk, restriction or unusual circumstance expected to increase costs beyond applicable 

area averages  

Construction phasing requirements 

Functional support equipment (mechanical, electrical, structural, and security) to be built in 

Equipment in place and justification 

Other equipment and furniture (O&MA, OPA) and costs 

Special studies and tests (hazards analyses, compatibility testing, new technology testing, etc) 

Type of construction (permanent, temporary, semi-permanent) 

Government furnished equipment (quantities, procurement time, availability 
and special handling and storage requirements). Funds used for procurement. 

Other special considerations (list and number items) 

■o 

o ± 

it 
V   O 
X Z 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

.E 
CO   ® 

O   0> 
I- O 

to   0) 

M e a 
<5< 

1 
o a 
o Z 
D< 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for thi« project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 
and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

*BY WHOM (Check and insert appropriate letter) 

A -DFAE 

B — Using Service 

C — Construction Service 

D — Designer 

E - Other (Check Comments Attached and 

explain) 

DA FORM 5024-A-R, Feb 82 
V-2-23 TM 5-800-3 D-5 



B. SITE DEVELOPMENT                                                                             ] 

R
e
q
u
ir
e
d
 o

r 
N

o
t 

R
e
q
u
ir
e
d

 

0) 
c 

»1 
CD   u 
O   V 
i- a 

E 2 

D
o
cu

m
e
n
t 

A
tt

a
ch

e
d

 

ITEM 

B-l 

(A) 

Construction  restrictions  or guidelines  pertaining  to 

site access and preferred construction routes 
NR 

Airfield clearance,  explosive  storage,  working  hours,   safety,  etc. JIB. - 

NR 

(C) Facilities and/or functions or adjoining areas (structures, 
materials, impact) 

B-2 Real estate actions (acquisition, disposal, lease, right-of-way) NR 

B-3 

(A) 

(B) 

Demolition/relocation  required   (data) 

Special considerations due to explosives/radioactivity/ 
chemical contamination/asbestos emissions/toxic gases 

Restrictions on disposal of demolished/relocated material 

including hazardous waste 

NR 

NR 

B-4 

B-5 

(AJ_ 

(B) 

Pavement types and requirements (including traffic surveys 
and MTMC coordination) NR 

Landscape  considerations 

Protection of existing vegetation  

Stockpile  topsoll 

NR 

NR 

      

Other Site  Development   (List and  number   items) 

1 - 

REQUIRED OR NOT REQUIRED - Not relevant or no information TO com- 

municate. Enter "R" if item is relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

L        ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-B-R, Feb 82 
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C. ARCHITECTURAL & STRUCTURAL Z) 
ITEM 

C-1 

C-2 

C-4 

C-6 
c__ 
C-8 

Vibration-producing equipment requiring isolation  — 

Seismic zone and otheTdeTign load criteria (typhoon, hurricane, earthquake loads, high or low 

loss potential)  

Tractive shelter evaluation and resistant design criteria (conventional/nuclear blast and radia- 

tion, chemical/biological)  

Unusual foundation requirements (pier, pile", caisson, deep foundations, mat, special treatment, 

permafrost areas, soil bearing)  

o .- 

?! 
_ z 

NR 

NR 

Designation and strength of units to be accommodated 

Requirements and data for special design projects 

Unusual floor and roof loads (safes, equipment) 

Security features (arms rooms, vaults, interior secure areas) 

"ÖtheTArchitectural _ Structural (List and number items) 

NR 

CD   <« 
O   0> 

C  T3 

E 2 
_< 

1 
5 u 

ü 2 o *- 
Q < 

NR 
NR 
NR 
NR_ 
NR 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

•nd attached. 
DOCUMENT ATTACHED  - Significant information  it  in  an existing docu- 

ment which is attached. 

*BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C - Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-C-R, Feb 82 
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f        D, MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS J 
ITEM 

D-1 

D-2 

P-3 

D-4 

Special mechanicalrequirement^^ 
-^^T^iT^QeDeriods^nd p^ak leveling techniques 

D-6 

D-7 

D-8 

Soecial peak usage penoas anu w«* '"'■"■' —     -1"  — ^ZT„,\ 

-ÄnT^Ä^^ 
compressed air and gas) 

D-9 

D-10 

Uoatinn—ava abi itv, general »Y»«1" l»fv ----"-—^ :  , 

posed and/or existing)  _ .  

li^^aTÄY^eTa^^ 
tion etc. (proposed and/or existing) ^   
"^^plÄ^el^^ "■» and characteristics «proposed 

and/or existing) 

l^e^r^nlsT^Ü^ 

Solar energy evaluation  

"f37heTMechanic"al & Utility Systems (List and number items) 

o .i 

11 
•5OC 

a>   O 
CC Z 

R 
NR 

*    T> 

c 

.1 
CD   d> 
o <u 
1- Q 

c -o 

E 2 
3< 

5 S 

u 2 O ~ 
Q < 

R 

R 

R 

D 
D 

R  

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
mu^e Enter "R" it item is relevant and is repaired for th,. pro.ect. 
E„w »N R" if item is irrelevant and is not required for th,. pro,ect. 

TO BE DETERMINED - information needed but not currently available. 

Enter code for information source. 
COMMENT ATTACHED - Si9nificant information summarized or explained 

DOCUMENT ATTACHED - Significant information i, in an existing docu- 

ment which is attached.  _____ 

* BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B  - Using Service 

C - Construction Service 

D — Designer 

E - Other (Check Comment» Attached and 

explain) 

technical data checklist 
DA FORM 5024-D-R, Feb 82 V-2-26 TM 5-800-3       D-11 



E. ENVIRONMENTAL CONSIDERATIONS n 
ITEM 

E-1 Waste water treatment, air quality, and solid waste disposal criteria 

Other Environmental Considerations (List and number items) 

o .- 

?! 
•50: 
0)   o 
a. 2 

NR 

o v 
H Q 

c -o 

E 5 
£Z 

o ~ 
Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and i» not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information «ource. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information it in an existing docu- 

ment which is attached. _^—————— 

* BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C — Construction Service 

D — Designer 

E - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-E-R, Feb 82 V-2-27 
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F. FIRE PROTECTION Z) 
ITEM 

F-1 
Special fire protection systems or features (detection and suppression equipment, hazards, etc.) 

Other Fire Protection Considerations (List and number items) 

o .= 

rr 2 

NR 

.1 
[fl    CD 

O   0) 

H Q 

tu  aj 

Et 
E 2 
5< 

E£ =>   u 

o 2 o ~ 
Q< 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" if item is relevant and is required for this proiect. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Si9nificant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existin9 docu- 

ment which is attached. 

♦BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C - Construction Service 

D - Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist] LJ 
DA FORM 5024-F-R, Feb 82 
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 \ 

See 

»eh. Data 

( "   
A. SPECIAL CONSIDERATIONS 

3 * 
S o 

or. z 

• 
-D 
0) 
c 

.1 CQ   o 
O    0> 
r- Q 

0)   a> 

i» E ™ 
o Z 
o < Q < 

Checklist 

Item ITEM 

A-1 A-1 Factors of risk, restriction, or unusual circumstance expected to increase costs 

beyond applicable area averages. NR   

(A) Special applicable construction codes/criteria (NATO, SOFA, base regulations, 

use of government furnished documents, etc.) NR 

(B) Skilled labor and/or structural material availability impact. 

A-2 A-2 Construction phasing requirements NR 

A-3 Unique contractor requirements   (24  hr/day work capability; safety  require- 

ments-AR 385-10, DODI 1000.18, DODD 1000.3, DODI 6055.1;etc.) NR 

A-4 Utilities available to contractor (types, metering, costs, billing, etc.) NR 

A-5 Secure area availability for contractor equipment and materials storage NR 

A-6 Clearances required of contractor NR 

A-7 Contractor work area (location, limits) R A 

A-3 A-8 Function support equipment (mechanical, electrical, structural support require- 

ments) R D   
D-1 (A) Cranes and hoists (loads, controls, uses, etc.) 

A-9 Trash handling system (availability, storage area for recyclable material to co- 

incide with installation resource recovery plan) NR   
A-3, 

A-4. 

A-5 

A-10 

1ÄT 
(B) 

lo 

Real property installed equipment and furniture                 

Functional support equipment                                                    

Equipment in place  

Other equipment and furniture (O&MA, OPA) 

NR 
~NR 
~NR 
~NR 

    

A-11 Disposition of scrap and salvage R A 

A-12 Training of using service operating personnel (Operating Manual, etc.) R D 

A-13 Contingency plan for incidental discovery of archeological artifacts R 

A-14 Maintenance and maintainability (i.e. avoiding features which have high mainte- 

nance requirements or new maintenance skills, etc.) R D 

A-15 

"TAP 

(B) 

~(c>— 

(D) 

(E) 

(F) 

~(G)— 

Economic Considerations  

Projected economic life associated with specified functional requirements.  

Special economic ranking considerations—design features for which factors 

other than economics (i.e., other than lowest LCC) should govern the decision 

as to which of the feasible alternatives should be selected, including 

statement of locally unacceptable alternatives and reasons therefor. 

NR 
N_R_ 

NR 

      

■ 

Projected facility utilization operation schedule.                                             

"pTannedThanges in facility usage during economic life and alterations to be required^ 

Projected preventive-maintenance (p-m) strategy (e.g., full p-m as 
recommended by manufacturer; minimum p-m—replace failures as they 

occur, and little else; full p-m on critical items only; etc.). 

Projected strategy for custodial care and maintenance for most commonly 
used types of exterior and interior finishes (e.g., frequencies for sweeping, 

vacuuming, washing, painting, etc.).                                                                    

"Design features that experience has shown require excessive M&R. 

_NR_ 

NR 

NR 

NR~ 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO   BE  DETERMINED  —   Information  needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED — Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED — Significant information is in an existing docu- 

ment which is attached. 

■- 

•BY WHOM (Check and inser 

A   -   DFAE 

B   —   Using Service 

C   —   Construction Servic 

D   —   Designer 

E   —   Other (Check Comr 

explain) 

■ 

-t approF 

e 

Tients A 

riate letter) 

tached and 

design data checklist 
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See 
Tech. Data 
Checklist 

Item 

B-1 

C-4 

B-2 

B-3 

B-4 

D-9, 
D-10 

B. SITE DEVELOPMENT 

ITEM 

B-1 

AA1 

JCJ_ 

J°l 
JEi 
_iFl 
1GI 
_W± 
J'L 
JJ! 

(K) 

iLi 
(M) 

Required site plans (incl. design and construction factors) 

Site access and preferred construction j^outes  

Site restrictions (airfield_clearance, expjosjvejto^age^etc.]  

Existing facilities/functions on jd)Vin^g^re£sJstrucwrM,^aWria]s;jmpact)_ 

Disposal areas (trash^excavated nnateria[, constraints)  

Borrow and spoij_areas . 

Grades or contours £xisting_  

Existing trees, turf, ground cover^landscape devekjpment^rosion controj__ _ 

Bridges and fences (^pMcablejJe£igj^cntenaj_ ^  

Railroads (routing, sjdmgs^docks^yards, grounding)  

Fire station and security police [£fat[on  

Site utilities-capacity and quantity available to project (sanitary and storm 
sewers, drainage ditches, water and gas service, communication lines, hydrants 

and sprinklers, etc.) 

a a 
•5 * 
« o 
f£ Z 

NR 
NR~ 
NR~ 
"_R~ 
"NR~ 
NR" 
"NR" 
NR 
NR" 
NR" 

CO     Q) 

O    OJ 
I- Q 

n 
Q < 

New facilities clearlyjdentified . 

Necessary support facilities required for complete functional project (ware- 
house, igloo, fuel storage, waste treatment, etc.) 

B-2 

B-3 

B-4 

Subsoil conditions (actual or expected-groundwater, permafrost, etc.) 

Real estate actions (acquisition, disposal, lease, right-of-way) 

Demolition/relocation required to clear site (date) 

Pavement types and requirements 

Design loading and uje^re^uency_by_type_of_paving  

Street size and layout lua_ffic_controH  

Parking lots (signage^etc.) . 

Sidewalks and curbsjhandicapped, etcj_  

Gutters, culverts and other_dra_inage_factors  

Runways, aprons and t£xivvays . 

Tie-down anchors or grounds . 

Special surface conditions required  

Energy conservation siting and features (wind solar, etc.). See also DDC Item 

D-13(D)& (E) 

R 

NR" 

NR 
NR 
NR 
NR 

NR 
NR" 
NR" 
NR" 
NR" 
NR" 
NR" 
NR" 

NR 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED — Significant information is in an existing docu- 

ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   —   Construction Service 

D   —   Designer 

E   —   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-B-1-R, Feb 82 V-2-30 
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See 
Tech. Data 
Checklist 

Item 

B-5 

B-5 

B. SITE DEVELOPMENT (Continued) 

ITEM 

B-7 

JA>_ 
(B) 

B-8 

JBJ_ 
(C) 

B-9 

Landscape treatment 

Preservation of existingjeatures  

~~ Proposed pTantir^ (low maintenance species, locations away from power lines, 

etc.)   

Storm drainage(See also Item E-4) 

Total run-offjjre8_affecting_project  

Design intensity jfor_floods . 

Design7f Storni drainage system to include pick-op system and outfall lines 

Consideration of Coastal Zone Management Act (PL 92-583, 1972; Amendment 

PL 94-370, 1976) 

Other Site Development Considerations (List and number items) 

-o 
si 
= t 
% o 
rr z 

NR_ 

JNR_ 

NR_ 
NR_ 
NR 

■a v c 

CD   o> 
O   Qj 
t- a 

NR 

o < 

REQUIRED OR NOT REQUIRED - Not relevant or no Information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this proiect. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 
ment which is attached.   

'BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B   —   Using Service 

C   —   Construction Service 

D   —   Designer 

E   -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-B-2-R. peb 82 
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C. ARCHITECTURAL & STRUCTURAL 

ITEM 

C-1 
Material -..».hiiitv limitations (include fill and pavjng)_ 

C-2 

C-3 

C-8 

^^e^raT^lele^i^^^ bU,,d'n9S 

considered) - ■—"  
-—^^-^7—aTTc^^^e^i^Tcontrol, low maintenance 

types particularly in spill areas)   

Exterior (rnaterials.jeajingofjoints^gene^l maintenance]  

"" _ TnterlorwaTlsInd partitions (material, finish, fire resistance, subgrade mo.sture 

control)  .  — " 

C-5 rvilings (height, finish, acoustics) 

C-6 

C-7 

C-10 

Windows (type, size, special treatment) 

_^o7sJ^ype^^oweiopira^^ 

Hardware (finish, location, special^eiaUeitric^ojTS,^ab^ty 
ndiuwaic   i ■ i' ""■ ■' ■ —  •    •  1 

^"fWsl^lprotec^^ 
' _ . — . . _ _^ _ _    **f   • AI_IIc     Tlr^c 

Securityl_tu7e71^wZlo^hardware, construction  of walls,  floors & 

ceilings, arms rooms, vaults, etc. 

C-11 
-^^^—^^^entsje^ 

C-7 

C-2 

C-2 

C-15 

C-16 

C-17 

C-18 

Loading docks andcanopies_ 
Vibration-producing equipment requiring isolation 

7Tn-s^a77o7ndation   requirements  (pier, pile, caisson, deep foundations,  mat, 

special treatment, creep control)  

--^^^  .  

Snecial bay sizes (reflect access dimensions) 

C-19 

C-20 

C-3 

C-22 

Overhead support requirements (hoists, cranes) 
-^7^7^^—^^Tliv^o^dlo^^eTials, access, low maintenance 

features like exterior drains, etc.) 
l^cuTral spec^^(slay,^mps^r^nche^P2ts)_ 

C-21       Seismic zone design criteria 
aT^-^lo.dTtaer^e^p^^  

-^^^^eUeTe^lu^tion andresistant designcriteria _ 

" _i;pros^/7ucTea7blast (protective, resistive, suppressive, venting and conta.n- 

ment structures) ._  
^dTat^nWecJiorL(Wi.oLra^3tion^inten_sity_, «el  

Chemical/biologj5^l_pro^ection  . .  

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
mJT.te   Enter »FT  if item is relevant and is  required for th,s pro,ect. 
Enter "NR" intern is irrelevant and is not required for this pro,ect. 

TO   BE  DETERMINED   -   Information  needed  but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED  - Significant information  is  in an existing docu- 

ment which is attached.  ^  I 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   -   Construction Service 

D   _   Designer 

E   -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-C-1-R, Feb 82 
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See 
Tech. Data 
Checklist 

Item 

C. ARCHITECTURAL & STRUCTURAL (Continued) 

ITEM 

C-24 

C-25 

C-26 

C-27 

Designation and strength of units to be accommodated 

Requirements for special design projects 

Safety features (occupant load, maximum travel distance to exits, hazard to be 
controlled or eliminated)  

Special design features for handicapped. 

Other Architectural and Structural (list and number items) 

■o 

B.I 
11 = t 
S o i z 

NR 
NR 

UR. 
JJR_ 

• § 
o  v 
I- Q 

E 2 O 5 
o < 

Is. 
8 I 
Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item if relevant and i« required for this project. 
Enter "NR" if item it irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED 
and attached. 

DOCUMENT ATTACHED 
ment which it attached. 

• Significant information summarized or explained 

■ Significant information it In an existing docu- 

•BY WHOM (Cheek and insert appropriate letter) 

A   -   DFAE 

B   —   Ut Ing Service 

C   —   Conttruction Service 

D   —   Designer 

E   -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-C-2-R, Feb 82 

V-2-33 
TM 5-800-3       E-13 



See 
Tech. Data 
Checklist 

Item 

D-1 

D-2 

D-3 

D-9 

D-4 

D-5 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS 

ITEM 

D-1 

D-2 

D-3 

D-4 

D_-5_ 

(A) 

"(1) 

(2) 

(3)' 

(4) 

(5) 

(6) 

(7) 

18L 
(B1 

Tc7 
JDT 

(E) 

IFV 

J'L 
(Jl 

Special mechanical requirements or considerations 

Special peak usage periods and peak leveling techniques  

Maintenance considerations (equipment room size, layout, location, general ac- 
cessibility of equipment, compatibility with existing equipment.) 

Energy monitoring control system (EMCS) and permanent utilities metering 

Plumbing system (proposed^and/or existing)  

General piping and storage_system ^         _. .. . 

Materials (galvanized, copper, etc.)   

Insulation 

Natural or LP gas 

Venting 

Distilled water 

Compressed air 

Hospital & surgical gases 

D-6_ 

TÄ7 
"(17 

(2) 

(3) 

(4) 

(5)' 

(6) 

' (7) 

Other (chemical, fuel)   

Facility water supply  .  

Garbage disposal  . 

Sanitary drainage system   

Grease interception   

Chemical waste drainage  & disposal (incl^xplo^vejjrocess waste)__ 

Radioactive waste  

Drinking fountains   

Water treatment 

£ s 
3 * 
o" « 0> O 

rr 2 

JJR. 
JJR. 

NR 
_R 
NR 

R 

Emergency fixtures (showers, eyewash fountains) 

Heating system   

Existing generation plant  

Location and distance from new facility 

Equipment (type, age, fuel, etc.) 

Current loads (average, peak, reserves for this and other projects, 

ing system) 

load level- 

Type of plant 

Manning & support requirements 

Pollution controls 

Type of product 

...R 
NR 

CD m 
O v 
K Q 

D 

.P. 

.P 
D 

NR. 
_R_ 
NR_ 
_R_ 
NR_ 
NR_ 
NR_ 
NR_ 
NR 
NR 
_R_ 
R 
R 
R' 

NR 
NR' 
NR 
NR' 
NR' 

D 

D 

D 

D 

8 2 
Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED — Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is In an existing docu- 

ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D   —   Designer 

E   -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-1-R, Feb 82 

V-2-34 
TM 5-800-3 E-15 
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Tech. Data 
Checklist 

Item 

D-5 

D-6 

D. MECHANICAL, ELECTRICAL. & UTILITY SYSTEMS (Continued) 

ITEM 

Heating system (continued)  

Requirements for proposed faciMty  

Type of system          
 Heat load requirements (special temperature demands)  

 Controls! metering & EMCS requirements  

 Distribution system '(Cäly«, steam pressure, fluid temperature)  

Corrosion control   

Insulation   

Additional equipment specifications 

Ventilating/air conditioning/refrigeration system   

Existing facilities ....  -    - 

Location   
etc.) Type of plant (refrigeration, chilled water, e 

 Current ioadV (average! peak,' 'reserves'fo'r'this and other projects, load level 

ing system)   

 Type of product (CFM, temperature,_GPM,_etc.)  

Distribution system       

Special filtration requirements  

 Special humidity, ventilation, or temperature requirements  

Security restrictions for open ducting  

Freezers or coolers  

Requirements for proposed_faciljty  _    . 

Type of system   
 Temperature, humidity and vent conditions special to this design  

 Control, cycling, metering and EMCS requirernents  

 Disir'ibution'fiengtnoVextension, 'location, fluid temperature)  

Corrosion control   

Insulation   
 Special fire and security considerations for this project  

Occupancy hours and days per week  

Heat and chilled water distribution system  

Heat system   

Type of service   

Existing system components        

Valving and sectionalizing requirernents  

■= X 

HB_ 
NR. 
NB. 
NB. 
NB. 
NB. 
NR 
NR 
NR! 
NR 
NR 
NR 
NR 

- I CD v 
O v 
t- a 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

o ™ o £ 
O < 

N.R. 
NR. 
NR 
NR 
NR 
NR 
NR 
NR 

Allowable shut-down of service for main connections 

Sizing for future facilities  

|NR 
NR_ 
N.R. 
N.R. 
NR. 
NR 
NR 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for th,s project. 
Enter "NR" if item is irrelevant »nd is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached.  _^_^____——— 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   —   Construction Service 

D   —   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-2-R, Feb 82 

V-2-35 
TM 5-800-3 E-17 
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Checklist 

Item 

D-5 

D-6 

D-7 

E D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Continued) 

ITEM 

D-8_ 

JBT 
(1) 

(2) 

(3) 

' (4) 

Heat and chilled water distribution systernjlcontinued)  

Chilled water_system  

Type ot service   

Existing system components  

 Valving and sectionalizing requirements  

 Allowable shut-down of service for main connections 

(5) 

D_-9_ 

iAi 
iBi 
"(C) 

1D1 JE! 
iFl 

iHl 
Jll_ 
_U)_ 

J.K1 

<M[ 

7NT 

lo) 

JPT 
JC£ 

(S) 

ITT 

Sizing for future facilities 

Electrical system  
_ Power service characteristics ^location  
_ sTand-by power (available^ required)  

' ~s7ecTaMnt7ri7r fu"n«ional lighting requirements (brightness, night, emergency. 

justification)  . 

Uninterruptible p owe required _. 

" ~ Commercial tie-in requirements &_restrictions  

Potential for increased^ow_erjervice_needed  

Service outage duration limitations  

Security alarm systemsjtype^& hxation)  

" ~ s7re7t.7ar7in7o7se7unjyJighting (brightness, hours, switch ing.jtcj  

" "fypei oTf^tu7erje^uiredJ_indu£inj_nrmu^tin_g,_NEC classification^etc.)  

" _Tllep"h7nelx7en7on circuits^ cpndu^lfunctionaljupport & outlet location) 

" ~~Television circuiwo^conduitjfunctional wpp^rt_&_outlet_l_ocation_)  

l7tercom requirements (location^ type)_  

Equipment list w/power requirements  

~ ~s7ec7af commendation! requirements (filtering, maximum fluctuation limita- 

tions, convenors, etc.)   

ETec7ro7ic7hield7gl<7ite7fe7en7e measures (frequency involved)  

SpecialTwitches & wnuoToutle«, receptacle_requicements, etc.  

Grounding requirements, lightning protection  

" _ Hazardous en7ro^men7re7uirements (location, activity involved, NEC classifi- 

cation, type of hazard)   

~ "~ Corrosion control (cathodic protection) _      _   _  

o ._ 

rr z 

NR_ 
NR_ 
NR 
NR 
NR 
NR 
NR 

CD G) 

O v 
I- Q 

c -o 

E 2 o E 
o < 

o S 
Q < 

_ R. 
NR. 

NR. 
NR. 
R 

NR. 
NR. 
NR. 
R. 

NR 
NR. 
NR. 
NR. 

NR. 
NR 
NR 
NR 

NR 
NR 

D 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this proiect. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information i< in an existing docu- 

ment which is attached.  ___^___^— 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B   —   Using Service 

C    —   Construction Service 

D   —   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-3-R, Feb 82 V-2-36 

TM 5-800-3       E-19 
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Item 

D-7 

D-a 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Continued) 

ITEM 

D-9_ 

(W) 

D-10 

AAi 
<B) 

~~ic7 

ID) 

IET 

(G) 

Electrical system (continued)  

" ~~ Other special power_requirements_(trafficfontrol, antenn^etc.^ 

Applicability of task lig^tir^g£onsiderat[ons  

Power management and metering requirements  

(H] 

D-1J^ 
JA)_ 

JBi 

1DJ_ 

JE1 
_iFl 
JG1 
JH1 
J'L 
JJL 

D-12 

IAT 

_iBl 
JCi 

(D) 

Electrical Distribution  

" _ Actual's eTtimated joads |peak &_8verage_(KW demand))  

"_Ütili7y"lompn"ay_distribution system   (substations,  transmission  lines, rate 

schedule, etc.)   

" _Gov7rnme7t 7wnld"^i»ri7ut"ion~sy7e7 (switching station, transmission lines. 

feeders, etc.)   
_"_E7timattd7m7ac7 o7 pToplsedTquTpment installation on power factor, load 

balance and costs for corrective action proposed  

Öve7he^/Tn*rg7o^cT(vc£tage,_co^u£tor_size.jrounding, etc.)  

ETtimawd^ower^ema^djfMWr^ndd^ewtyJactor  

Power q^a"irty7eq"ui7err^nts (voltage and frequency regulation)   

Power to intrusion, detection alarm systems around perimeter 

Airfield lighting requirements  

Area & location to be served  

Source of power (normal & emergency)  

Vault requirements  

Primary feeders  

Control cabling  
" _^nway"li^ht^gTce_nterline, edge, c^stanc^marl«rs^irnensjtyj:ontrol)  

ThrelhoTdTapproach, & st^b^beaconjiglrt_ing_  

Visual approach slope indicatorsJVASO^  

Obstructions lighting/barrier niarke^s  

Taxiway edge lighting . 
" ~~ Slipad7helipo7tlighting (^erimewrJa^dmg^rKtionJiOTerlane, etc.)  

Water supply system  

Source (commercial, well.jtorage, etc.) . 

" ~Ä^eT^gTraW oTsVppTyTFPD at PSI)_Current_& Future  

Treatment requirements  

~~Ex'is7n7s7st7m_co7p71ents (type, size, capacity, age, material, location, 

valving, pressure, etc.)   

o" « 0)   o 
OC Z 

NR. 
NR 
NR" 

CD o 
O c 
I- Q 

. R- 

NR 

NR 

_ R 
NR' 
_ R 

R 
NR 
NR 
NR" 
NR" 
NR" 
NR" 
"NR" 
NR" 
NR" 
NR" 
NR' 
NR' 
NR" 
~ R" 
~ R" 
" R' 
NR" 

R 

§i o Z 
O < 

n 
I i 
Q < 

D 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached.   

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   -   Construction Service 

D   —   Designer 

E   -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-4-R, Feb 82 V-2-37 

TM 5-800-3       E-21 
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Item 

0-8 

D-8 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Continued) 

ITEM 

D-12 

JEi 

J.G1 
(H) 

llf 

_(L) 

Water supply system (continued)  

Chemical analysis of water  

Emergency storage requirements  

~" PeaiThoupTorsupply (hours 8^«timated quantity)  

~ Known minimal rTquirements of supported function or Government equipment 

(quantity & quality)   

_Chemical feeder & piping systems  

Corrosion control (existingj&planned)  

Metering or usage restrictions  

~ Location" oTtie p"oin7s available capacity, interruption schedule)  

D-13 

1A7 

(1) 

' (2)' ' 

' (3) ' 

' (4)" ' 

' (5) ' 

' (6) ' 

"TBI 

JCV 
1D)_ 
"(1) 

' (2) 

' (3) 

' (4)' 

' (5)' 

' (6)' 

' 17)' 

' (8) 

' (9) 

"(El 
JFT 
IG) 

Waste water treatment system  

' _ Exis"ting"sy7tem ITcomponents Uize^ capacity^characteristics^  

Treatment plant   

Collector sewers   

Sewer mains (materials, deptfO  

 Complete treatment - industrial Pr°cess  

 Chemical, fuel or oil spill collection facilities  

Existing flows (min., avg., peak)  

Hydraulic capacity  
" ~ ^ownTestTmltecTinduMrial c^f^cjioMl^ischa^e2_(qua«iw &qual|ty)  

Contributory population & per capita contribution  

Proposed system & components .._ — 

Treatment plant   

Collection sewers   

Lift station   

 Complete treatment (additions or modifications)  

 Chemical, fuel or oil spill collection facilities  

 Waste water from portable water treatment plant  

 Projected flows—average or peak   

By-pass restrictions   

 Location of tiepoinW (available capacity, interruption rehedule)  

Compliance requirements_(federal_, state, locaO  

National Pollution" ^s^a^^limi^tiOT Syste^^DJS^P^rmit  

Corrosion control (existing or planned)    

NR_ 
._R_ 
_R_ 

.3- 
NR_ 
NR. 
_R 

'  R 

NR 

O  0) 
t- Q 

_D_ 
D 

E r. 
U re 
O £ 
O < 

NR 
NR 
NR 
NR 
NR' 
NR' 
NR" 
NR" 
NR" 
NR" 
NR" 
NR" 
NR" 
NR 
NR 
NR 
NR' 
R 
R 

NR 
NR 

_D_ 
D 

D 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   -   Construction Service 

D   —   Designer 

E   —   Other (Check Comments Attached and 

explain) 

J   V_ 

design data checklist 
DA FORM 5025-D-5-R, Feb 82 V-2-38 
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Checklist 

Item 

D-9 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Cont.) 

ITEM 

D-14 

ID 
(2) 

' (3)' 

(4) 

(5) 

(6) 

(7) 

'\si_ 
le) 

(1)" 

' (2) 

Energy Sources  

Gas systems (LP^natura[.^pec[al)  

Loads and areas served 

Source of gas & type of service 

Supply pressure average 

Heating valve & type of gas (BTUpercubic foot) 

Valving & sectionalizing criteria  

(3) 

(4)' 

(5) 
(6) 

(7) 
<8i 

JCi 
(1) 

' (2)' 

J3[ 
JD) 
ID 

' {V. 
(3) 

' (4)' 

JR[_ 
(E) 

Pressure regulation - reduction stations  

Existing lines, pumping stations, pressurization, base system  

Control & metering  

POL systems  
Fuellprimary or standby source, grade and analysis)  

 Storage'(tank size, location, type, number of storage days)  

•5 * 
o" £ 1>   o 

CC Z 

R. 
R 

Areas served   
Fuel requirements (known, estimated, quantity & type)  

Distr'ibution'system.chVracteristics (piping, types of fuel, pumps, capacities) 

 Ventilation system (Vapor Emission Control)  

R. 
R. 
R. 
R. 

,R. 
R. 
R 

- § 
CO v 

O 0) 
h Q 

NR 
.NR. 
NR 

11 
y    to 
O    S 
Q < 

.NR 
NR 

Safety specifications 

Filter separators   

Coal systems  

Storage (location & capacity) 

Source of supply (primary & emergency)  

Type, energy value, analysjsji^. sujfar.jskete.)  

Solar energy systems :  

Building heating, air conditioning, domestic hot water  

Heating process water 

Collector type & location 

Liquid, chemical or rock storage 

Freeze protection   
tiorTdTtalu values, orientation, passive solar consideration, 

NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 
NR" 

Energy conserva 
etc.) 

Other Mechanical & Utility Systems (list and number items) 

NR_ 

NR 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED 
ment which is attached. 

Significant information is in an existing docu- 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   -   Construction Service 

D   —   Designer 

E   -   Other (Check Comments Attached and 

explain) 

design data checklist] 
DA FORM 5025-D-6-R, Feb 82 
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Checklist 
Item 

E-1 

E-1 

E-1 

E-1 

E. ENVIRONMENTAL CONSIDERATIONS 

ITEM 

E-1_ 

JA)_ 

JBi 
JCi 

(D) 

E-2_ 

1A) 

JBT 
JCT 

JD± 
(E) 

E-3_ 

JA) 

iBi 
_lCi 

(E) 

Water quality  — —— 
" ~Was« wte?OT.OTwnt ma^ag^m±ntprogramJPl^92-500 & PL95-217)_ 

" _Wate7 quality criwr^&Jtanda_rds_<^dej-aLjt£e^nc^local)  

f7eäTm^rrequirementt_coor^t^ted_with_EPA  

" _ Facilities töb7irl7taied"to meet regulatory agency criteria  

Air quality    
_ ~^ppiicaIlelirqualitY criteria (federal, state and local; PL 95-95 and Clean 

Air Act Amendment of 1977)   

Actionläken to comply wjthjeqmrements  

TypT&lmount of p^llu_tants_generated  

R«uTts_of"proposed_ab3tem^ent measures  

" ~~ E^is"ting"contröl7quipment & monitoring procedures     

E-4 

_LAL 
E-5_ 

"(AT 

IBT 

_ici 
(D) 

"(ET 

Solid waste disposal  
" _ ApplicableloTd waste criwriaJf^e^Utate^ndJocal)  

" _vTasTe" TOlu^ele^rate£(WPe_8«^^acteristics)  

' ~ MetTTod öüjisposal Oand fill andjvailability of land^leachate^etc.) 

" ~~ rSisp^mo^oTrecyclable materials for reuse or » combuiti_on_fijel 

lmpäct~ön installation recycling programs 

Effects of terrain changes (such as excavations, roadways, drainage structures, 

etc.)   

Measures to control erosion 

Treatment of hazardous material  
'-rTandTmg^d~di^o7al of plychlorinated biphenyls (PCB) in electrical trans- 

formers   

" ~~ Handling a7d~disposal of asbestos_rnaterials_  

" _ Handling and disposal of fiberglass products _•  

Storage of fuels and solvents  

" ~~ C^o7dinltiön^^nstalla^°n S_P[M^n£rcJ_plans  

Other Environmental Considerations (list and number items) 

NR 
NR 
NR 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this proiect. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached.  

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   —   Construction Service 

D   —   Designer 

E   -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-E-R, Feb 82 

V-2-40 TM 5-800-3 E-27 
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Checklist 
Item 

F-1 

F-1 

F. FIRE PROTECTION 

ITEM 

F-1 

1Ä7 
(B) 

IcT 
JP1 

(E> 

1F7 

F-2_ 

J*l 
_iBi 
_1C1 

(D) 

IET 

General design guidance  

" _ Öccüpäncyty pe (sei.N_f_p^. l£1lP!lfp_l)  
" _WateT iüppFy'ch'aTacteristics (existing or planned extensions) (capacity, pump 

activation, storage tanks and pumps, etc.)   

MobiTe~f7re apparatus (response distance/time)  

Automatic suppression systems (water sprinkler, CO2, foam etc.—existing 

or planned   

" ~~Haz^rd^fTonTenlsllow, o7d^,"high~-se7 NFPA 101; type-explosives, flam- 
mable/toxic chemicals, radioactive materials)   

•D 

O.? 

U 3  °t °T o 
a. z 

Special fire suppression system requirements  

Means of egress  

Fire area limitations  . 

Fire walls, partitions, draft curtains  

" "De"te7tio"n~syltem Tty^e,  detectors, supervision, transmitters, annunciators, 

backup provisions)   

""Suppression systenTfdämage by water to costly equipment, shut down of 

operations) _____  

Other Fire Protection (list and number items) 

.NR_ 

._?_ 
NR_ 
NR_ 

N__ 

NR 
NR_ 
NR_ 
NR_ 

NR_ 

NR 
NR 

O   e> 
r- Q 

E 
E 
o 
o 

I1 

D < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item it relevant and i« required for this project. 
Enter "NR" if item it irrelevant and it not required for thit project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information tummarlzed or explained 

and attached. 
DOCUMENT ATTACHED - Significant information it in an exltting docu- 

ment which it attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B   —   Uting Service 

C   —   Conttruction Service 

D   —   Deeigner 

E   —   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-F-R, Feb 82 V-2-41 
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1. COMPONENT 

ARMY 
FY 19   91  MILITARY CONSTRUCTION PROJECT DATA 

2. DATE 

MARCH,   1991 

3. INSTALLATION AND LOCATION 

FORT LEONARD WOOD/ MISSOURI 

4. PROJECT TITLE 

RECYCLE RINSE WATER  (PECIP) 

5. PROGRAM ELEMENT 6. CATEGORY CODE 7. PROJECT NUMBER 8. PROJECT COST ($000) 

36.37 

9. COST ESTIMATES 

ITEM 

SPLIT DISCHARGE VALVES 

PIPING 6" 

PIPING 2" 

PUMP 

SUMP 

STORAGE TANK 

CONTROLS 

SUBTOTAL 

SIOH 

DESIGN 

TOTAL REQUEST 

U/M 

EA 

LF 

LF 

EA 

EA 

EA 

EA 

QUANTITY 

8 

50 

200 

2 

1 

1 

1 

UNIT 
COST 

1150 

40.34 

7.81 

465 

5700 

4181 

9000 

COST 
($000) 

9.200 

2.017 

1.562 

0.930 

5.700 

4.181 

9.000 

32.590 

1.792 

1.955 

36.377 

10. DESCRIPTION OF PROPOSED CONSTRUCTION 

THIS PROJECT CONSISTS OF MODIFYING 8 EXISTING CLOTHES WASHERS 
AT THE LAUNDRY FACILITY SUCH THAT RINSE CYCLE WATER CAN BE 
RE-USED IN FOLLOWING WASH CYCLES. 

THE WORK CONSIST OF: 

INSTALLING SPLIT DISCHARGE VALVES ON 8 WASHERS. 
INSTALLING 2 NEW PUMPS. 
INSTALLING NEW WASTE WATER SUMP. 
INSTALLING NEW 600 GALLON STORAGE TANK. 
MODIFYING WASTE WATER PIPING. 
INSTALLING NEW CONTROLS. 
INSTALLING RINSE WATER RECOVERY PIPING. 

DD FORM 1391 
1 DEC 76 

PREVIOUS EDITIONS MAY BE USED INTERNALLY 
UNTIL EXHAUSTED . 

FOR OFFICIAL USE ONLY 
( WHEN DA TA IS ENTERED) 
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ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA        MAR 1991 
FORT LEONARD WOOD, MISSOURI 
RECYCLE RINSE WATER (PECIP) 

11.       QUANTITATIVE DATA, JUSTIFICATION AND ADDITIONAL DATA 

11.A      - 0 - 

ll.B thru ll.K      NOT APPLICABLE 

ll.L      PROJECT 

MODIFY EXISTING WASHERS TO ALLOW FOR RECYCLING OF WATER 
USED DURING RINSE CYCLE. 

ll.M      REQUIREMENTS 

RECYCLING OF RINSE WATER WILL PROVIDE IMMEDIATE CONSER- 
VATION OF LP GAS. THIS PROJECT WILL ALLOW CONTINUED 
PRODUCTION OF LAUNDERED ITEMS AT A REDUCED RATE OF ENERGY 
CONSUMPTION. 

ll.N      CURRENT SITUATION 

EXISTING PROCESS IS INEFFICIENT AND OUTDATED. CURRENT 
ENERGY CONSUMPTION PER LB. OF PRODUCTION IS EXTREMELY 
HIGH COMPARED TO SIMILAR COMMERCIAL LAUNDRIES. 

11.0      IMPACT IF NOT PROVIDED 

IF THIS PROJECT IS NOT APPROVED, FUEL REQUIREMENT 
REDUCTIONS AFFORDED BY THIS PROJECT WILL NOT BE REALIZED. 
THIS PROJECT WILL CONTRIBUTE ITS SMALL SHARE TO A REDUCED 
NATIONAL REQUIREMENT FOR FOREIGN OIL. 

DD1391 PAGE NO. V-3-2 
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11.P      ADDITIONAL 

A FORMAL ECONOMIC ANALYSIS HAS BEEN PREPARED.  SEE 
SRP-1 FOR DETAILED INFORMATION. 

PER ECIP CRITERIA, ANNUAL SAVINGS ARE AS FOLLOWS: 

LP GAS 2479 MBTU/YR 
ELECTRICITY 0 MBTU/YR 
ANNUAL ENERGY SAVINGS $8,106 
SAVING INVESTMENT RATION (SIR)     3.82 
SIMPLE AMORTIZATION 4.0 YEARS 

CONSTRUCTION COSTS HAVE BEEN PROJECTED USING THE TRI- 
SERVICE MILITARY CONSTRUCTION PROGRAM INDICES OF 4.0% 
FOR FY-89 AND 3.7% FOR FY-90. 

THIS PROJECT IS A RESULT OF EEAP/ESOS STUDY DACA41-89- 
D0007. 

DETAILED JUSTIFICATION 

D-l       GENERAL 

THIS PROJECT IS NECESSARY TO SUPPORT THE ARMY'S EFFORT 
TO REDUCE ENERGY CONSUMPTION. THE PROJECT COMPRISES OF 
MODIFYING EIGHT EXISTING WASHERS AND INSTALLING PUMPS, 
PIPING, SUMP, STORAGE TANK AND CONTROLS. 

D-2       ACCOMMODATIONS NOW IN USE 

THE LAUNDRY FACILITY HAS NO PROVISIONS FOR RECYCLING 
RINSE WATER. 

EXISTING PROCESS ALLOWS HEAT TO BE WASTED BY DISCHARGING 
USEABLE RINSE WATER INTO SEWER. 

DD1391 PAGE NO.  V-3-3 

FOR OFFICIAL USE ONLY 



ARMY FY 1991 MILITARY CONSTRUCTION PROJECT DATA        MAR 1991 
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D-3       ANALYSIS OF DEFICIENCY 

ALL OF THE CLOTHES WASHERS AT THE LAUNDRY FACILITY 
DISCHARGE RINSE WATER TO SEWER. MODIFICATIONS TO 
EXISTING WASHERS WILL CONSERVE ENERGY WITHOUT AFFECTING 
LAUNDRY PRODUCTION. 

D-4       CONSIDERATION OF ALTERNATIVES 

HOT WATER RECOVERY 

WASTE WATER HEAT MAY ALSO BE RECOVERED BY INSTALLING A 
HEAT RECOVERY UNIT. THIS ALTERNATIVE WAS ANALYZED AND 
REJECTED DUE TO HIGH CONSTRUCTION COST. 

D-5       CRITERIA FOR PROPOSED CONSTRUCTION 

THIS PROJECT IS PROPOSED TO FACILITATE ENERGY CONSERVA- 
TION AT FORT LEONARD WOOD. 

ALL EQUIPMENT SELECTED FOR INSTALLATION WILL MEET OR 
EXCEED THOSE EFFICIENCIES INDICATED IN THE CALCULATIONS. 

D-6       PROGRAM FOR RELATED FURNISHINGS AND EQUIPMENT 

NO RELATED FURNISHINGS AND EQUIPMENT ARE INVOLVED IN THIS 
PROJECT. BUILDING INTERIOR FUNCTION IS NOT CHANGED BY 
THIS PROJECT. 

DD1391 PAGE NO.  V-3-4 
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D-7       DISPOSAL OF PRESENT ASSETS 

NO EQUIPMENT WILL BE REMOVED UNDER THIS PROJECT. 

D-8       SURVIVAL MEASURES 

THIS PROJECT IS NOT SUITABLE FOR INCLUSION OF PROTECTIVE 
SHELTER. 

D-9       SUMMARY OF ENVIRONMENTAL CONSEQUENCES 

THIS PROJECT SHOULD HAVE NO IMPACT ON AIR OR WATER 
POLLUTION AT FORT LEONARD WOOD. THESE SHOULD BE NO 
NEGATIVE IMPACT ON THE QUALITY OF HUMAN ENVIRONMENT. 

D-10      EVALUATION OF FLOOD HAZARDS 

THESE FACILITIES ARE NOT SITED WITHIN AREAS KNOWN TO BE 
SUBJECT TO FLOODING. 

D-ll      ECONOMIC JUSTIFICATION 

THIS PROJECT IS PART OF THE PRODUCTIVITY ENHANCEMENT 
INVESTMENT PROGRAM (PECIP). AN ECONOMIC ANALYSIS HAS 
BEEN PREPARED TO SHOW THAT THIS PROJECT MEETS ALL PECIP 
CRITERIA. AN ECONOMIC ANALYSIS CONFORMING TO ECIP 
GUIDELINES MAY BE FOUND IN SPR-1. 

D-12      UTILITY AND COMMUNICATION SUPPORT 

NO RELATED UTILITY SUPPORT PROJECTS ARE NEEDED. EXISTING 
UTILITY SUPPORT IS ADEQUATE. 

D-13      PROTECTION OF HISTORIC PLACES AND ARCHAEOLOGICAL SITES 

NO BUILDINGS AT FORT LEONARD WOOD ARE ON THE NATIONAL 
REGISTER OF HISTORIC PLACES. THE ENTIRE FORT IS ON AN 
ARCHAEOLOGICAL SITE. 

THIS PROJECT WILL HAVE NO EFFECT UPON THE ARCHAEOLOGICAL 
SITE. 

DD1391 PAGE NO.  V-3-5 
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D-14      PROJECT DEVELOPMENT BROCHURE (PDB) 

A PROJECT DEVELOPMENT BROCHURE HAS BEEN PREPARED FOR THIS 
PROJECT AND HAS BEEN PROVIDED AS AN ATTACHMENT. 

D-15      ENERGY REQUIREMENTS 

THE PROPOSED PROJECT WILL REDUCE THE ENERGY REQUIRED BY 
AFFECTED FACILITIES BY 2479 MBTU/YR OF LP GAS 2479. 

SEE ENERGY REQUIREMENT APPRAISAL IN SRP-3. 

DD1391 PAGE NO.  V-3-6 
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SPECIAL REQUIREMENTS PARAGRAPHS (SRP) 

SRP-1  ECONOMIC ANALYSIS 

I. NONRECURRING INITIAL CAPITAL COSTS 

SPLIT DISCHARGE VALVES 9,200 
PIPING  6" 2,017 
PIPING  2" 1,562 
PUMPS 930 

SUMP 5,700 
STORAGE TANK 4,181 
CONTROLS  9,000 

TOTAL CONSTRUCTION COST 32,590 

SIOH (5.5%) 1,792 

DESIGN  (6%)  1,955 

TOTAL REQUEST (FY89) $36,377 

II. RECURRING ENERGY SAVINGS 

INSTALLATION COSTS FOR RECYCLE EQUIPMENT BY LAUNDRY MACHINERY 
CO., 2210 CAMBELL STREET, KANSAS CITY, MO. 

ENERGY COST DATA IS FROM ECIP GUIDANCE FOR LIFE CYCLE COST 
ANALYSIS. REGIONAL COSTS ARE SPECIFIED RATHER THAN ACTUAL 
INSTALLATION COSTS. 

DD1391 PAGE NO.  V-3-7 
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LIQUID PETROLEUM (LP) GAS 

MBTU SAVED     =    2479 MBTU/YR 

2479  MBTU/YR 
GALLONS SAVED =       =  26,095 GAL/YR 

95,000 BTU/GAL 

$ SAVED  =  26,095 GAL/YR X 0.311 $/GAL 
8,106 

SRP-2 COMMERCIAL ACTIVITIES ANALYSIS, NOT APPLICABLE 

DD1391 PAGE NO.  V-3-8 
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SRP-3 ENERGY REQUIREMENTS APPRAISAL (ERA) 

I. PROJECT DESCRIPTION 

THIS PROJECT IS TO MODIFY EXISTING CLOTHES WASHERS TO ALLOW 
FOR THE RECYCLING OF RINSE WATER. 

II. ESTIMATED ENERGY CONSUMPTION 

THIS PROJECT WILL DECREASE (-) CONSUMPTION OF RESOURCES BY 
THE FOLLOWING AMOUNTS: 

1. ELECTRICITY 0 KWH/YR 
2. LP GAS 2,479 MBTU/YR 
3. ELECTRICAL DEMAND MINIMAL 
4. WATER SUPPLY - 0 - 
5. SEWERAGE - 0 - 
6. OTHER - 0 - 

THIS PROJECT WILL HAVE NO AFFECT ON THE CAPACITY OF THE 
FOLLOWING DELIVERY SYSTEMS. 

1. HEATING 
2. AIR CONDITIONING 
3. ELECTRICAL POWER 
4. WATER SUPPLY 

THE NEW IMPACT OF THIS PROJECT WILL BE THE REDUCTION OF 
REQUIRED HEATING ENERGY. THIS SAVINGS IS COMPATIBLE WITH THE 
ARMY DIRECTIVE TO REDUCE THE TOTAL ENERGY USE. 

III. ENERGY SAVINGS CALCULATIONS 

ENERGY SAVINGS WERE CALCULATED FOR EACH BUILDING AND ECO 
COMBINATION COMPRISING THIS PROJECT. A SUMMARY OF THE SAVINGS 
FOR INDIVIDUAL ECO'S ARE INCLUDED WITHIN THIS SECTION. 

THE ATTACHED SAMPLE CALCULATION SHEETS WERE USED TO CALCULATE 
THE INDIVIDUAL SAVINGS. EACH SAMPLE CALCULATION PAGE INCLUDES 
SOURCE DOCUMENTATION. 

DD1391 PAGE NO.  V-3-9 
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LIFE CYCLE COST ANALYSIS SUMMARY 
ENERGY CONSERVATION INVESTMENT PROGRAM (ECIP) 

INSTALLATION & LOCATION:  FT. LEONARD WOOD, MO      REGION NO. 7 
PROJECT NO. & TITLE:  DACA41-89-D-0007    RECYCLE RINSE WATER 

* FISCAL YEAR:   1989 ECO #,s 23 
ANALYSIS DATE: ECON LIFE 25 

INVESTMENT 

A. CONSTRUCTION COST 
B. SIOH 
C. DESIGN COST 
D. ENERGY CREDIT CALC (1A+1B+1C) X 
E. SALVAGE VALUE 
F. TOTAL INVESTMENT (ID - IE) 

32590 
1792 
1955 

32704 
0 

32704 

2. ENERGY SAVINGS or (COST) 
ANALYSIS DATE ANNUAL SAVINGS,UNIT COST & DISCOUNTED SAVINGS 

A. 
B. 
C. 
D. 
E. 
F. 

ELEC 
DIST 
RESD 
LPG 
WOOD 
TOTAL 

COST  * 
$/MBTU 

12.97 
4.34 
3.49 
3.27 
2.00 

SAVINGS 
MBTU/YR 

0 
0 
0 

2479 
0 

2479 

ANNUAL 
SAVINGS 

0 
0 
0 

8106 
0 

8106 

DISCOUNT  DISCOUNTED 
FACTOR  *   SAVINGS 

11.16 
17.19 
17.12 
16.15 
13.47 

0 
0 
0 

130917 
0 

NON ENERGY SAVINGS or (COST), disc = 7.00% 

A.  ANNUAL RECURRING 
(1) DISCOUNT FACTOR (TABLE A)  * 
(2) DISCOUNTED SAVINGS/COST (3A X 3A1) 

B.  NON RECURRING 
ITEM 

a. 
b. 
c. 
d. TOTAL 

(1) 
SAVINGS 
(COST) 

0 
0 
0 
0 

(2)        (3) 
YEAR OF  DISCOUNT 

OCCURANCE  FACTOR 
1.00 
1.00 
1.00 

-500 
11.65 
-5825 

(4) 
DISCOUNTED 
SAVE(COST) 

0 
0 
0 
0 

C. TOTAL NON ENERGY DISCOUNTED SAVINGS (or) COST 

D. PROJECT NON ENERGY QUALIFICATION TEST 
(1) 25% MAX NON ENERGY CALC (2F X .33) 43203 

a. IF 3D1 IS = OR GREATER THAN 3C GO TO ITEM 4 
b. IF 3D1 IS LESS THAN 3C SIR = (2F + 3D1)/1F 

IF 3Dlb IS GREATER THAN 1 GO TO ITEM 4, IF NOT 

4. FIRST YEAR DOLLAR SAVINGS (2F3+3A+(3Bld/YEARS LIFE)) 

5. TOTAL NET DISCOUNTED SAVINGS (2F5+ 3C) 

6. DISCOUNTED SAVINGS RATIO  (SIR = 5/1F) 

*  COST AND DISCOUNT FACTORS FROM ECIP GUIDANCE UPDATED 15 JUN 89 

V-3-10 

130917 

-5825 

7606 

125092 

3.82 
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Installation: FORT LEONARD WOOD 

project: — 
project number 

temporary:   _ 

permanent: _ 

point of contact: 
user 

name 

title 

dfae 
name 

title 

engineer district 
name     

title 

other (A-E) 
name   _ 

title 

reviewed by: 
installation facility engineer 

name  

title 

approved by: 
macom engineer 

name     

title 

program year    —FY   91 

category code     

date — 

phone  . 

autovon 

date — 

phone   . 

autovon 

date — 

phone  . 

autovon 

date — 

phone   . 

autovon 

date 

phone  . 

autovon 

date 

phone  . 

autovon 

project development brochure, PDB-1 

DA FORM 5020-R. Feb 82 
V-3-13 TM 5-800-3        A-3 



facility 

FORT LEONARD WOOD/ MISSOURI 

project coordinator for 
using service 

functional requirements summary, PDB-1 
DA FORM 5020-1-R, Feb 82 TM 5_800_3       A-7 
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OBJECTIVE: 

THE PURPOSE OF THIS PROJECT IS TO REDUCE HEATING ENERGY 
CONSUMPTION AT FORT LEONARD WOOD. THIS MAY BE ACCOMPLISHED 
BY INSTALLING A RECYCLE RINSE WATER SYSTEM AT THE LAUNDRY 
FACILITY LOCATED IN BUILDING  2352. 

LP GAS CONSUMPTION WILL BE REDUCED BY AN ESTIMATED 2479 
MILLION BTU PER YEAR. 

THE FIRST YEAR FUEL COST SAVINGS WILL BE ABOUT $8,106. THE 
SAVINGS INVESTMENT RATION FOR THIS PROJECT IS 3.82. THE 
SIMPLE PAYBACK IS 4.0 YEARS. 

FEQUIREMENTS 

THIS PROJECT IS REQUIRED TO REDUCE ENERGY CONSUMPTION AT FORT 
LEONARD WOOD, MISSOURI. 

IMPACT SUMMARY: 

IF THIS PROJECT IS APPROVED, AN ESTIMATED 2479 MBTU/YR WILL 
BE CONSERVED EACH YEAR. THIS WILL AMOUNT TO A COST SAVINGS 
OF $8,106. 

IF THIS PROJECT IS NOT APPROVED, FORT LEONARD WOOD WILL NOT 
BE ABLE TO ACHIEVE THE POTENTIAL ENERGY SAVINGS THAT THIS 
PROJECT CAN PROVIDE. 

functional requirements summary, PDB-1 
DA FORM 5020-2-R, Feb 82 V-3-15 TM 5_m_3       A_, 



facility 

FORT LEONARD WOOD, MISSOURI 

project coordinator for 
using service 

detailed functional requirements, PDB-2 
DA FORM 5021-1-R, Feb 82 TM 5_80o-3       A-l 1 
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facilities requirements sketch, PDB-V2 
DAFORM5022-R,Feb 82 

V-3-17 
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A. SPECIAL CONSIDERATIONS 

A-1 

A-2 

A-3 

Ä-4 

ÄT" 
A-7~ 

A-8 

A-9 

A-10 

'/CT2 

A-13 

A-14 

A-15 

ITEM 

Cost estimates for each primary and supporting facility 

Telecommunications system coordination with USACC and authorization for exceptions 

Coordination with state and local governmental requirements (blind vendors, medical facilities, 
construction and operating permits, clearinghouse ccoordination, etc.) 

Assignment of airspace   

Economic analysis of alternatives 

Approval for new starts 
International   balance  of  payments  (IBOP)  coordination  with  U.S.  European command  and 
NATO-overseas cost estimates and comparables (include rate of exchange used in estimatesi 

Impact on historic places-on site survey by authorized archeologist and coordination with state 
historic preservation officer and advisory council on historic preservation 

Exceptions to established criteria 

Coordination with various staff agencies (Provost Marshall-physical security, etc. 

Identification of related or support projects (so projects can be coordinated) 

Required completion date 

Other Special Considerations (List and number items) 

ENERGY CONSERVATION INVESTMENT PROGRAM 

ENERGY ENGINEERING - ANALYSIS PROGRAM 

INSTALLATION SCHEDULE 

/           1 
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CD   a» 

O  a> 
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R _X_ 
  NR 

NR 
NR 

R" 
  

~x—" 
NR 

NR 

  

NR   
NR 
NR 

R A 
R _A-   

R X 

R X 

R c 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item it relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED  - Significant information  it  in  an exitting docu- 

ment which it attached. 

♦BY WHOM (Check and intert appropriate letter) 

A - DFAE 

B  — Using Service 

C — Construction Service 

D — Designer 

E — Other (Check Commentt Attached and 

explain) 

documentation checklist 
DA FORM 5023-A-R, Feb 82 

V-3-18 TM 5-800-3       C-5 



B. SITE DEVELOPMENT 

ITEM 

B-2 

(A) 

(B) 

(CJ 

(0) 

B-3 

(Ai 
(B) 

B-4 

Consultation with the District Office to determine and evaluate flood plain hazards 

Preparation, submission, and/or approval of new 

General Site PJ^an   _ _  _  _. 

Annotated General Site Plan          _ _ 

Sketch Site Plan   

Facilities Requirements Sketch 

Preparation of 

Site Survey 

Subsoil information 

Approval by Department of Defense Explosive Safety Board (DDESB) for Safety Site Plan 

Hher Site Development Considerations (List and number items) 

_NR 

NR_ 

NR_ 

NR 

o .= 

Vs 
•50: 
0)   o 

NR 

NR_ 

NR 

NR 

CD   Q> 

y- o 

E 2 
II 
3 2 
o ~ 
Q < 

REQUIRED OR NOT REQUIRED - Nor relevant or no information to com- 

municate.  Enter "R" if  item  it relevant and  is  required  for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO   BE   DETERMINED   -   Information   needed  but not currently  available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

•nd attached. 

DOCUMENT ATTACHED  - Significant information  it  in an existing docu- 

ment which is attached. 

>BV WHOM (Check and insert appropriate letter) 

A - DFAE 

B  — Using Service 

C — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

documentation checklist 
DA FORM 5023-B-R, Feb 82 

V-3-19 TM 5-800-3 C-7 



C. ARCHITECTURAL & STRUCTURAL 

ITEM 

C-1 

C-2 

C-3 

C-4 

C-5 

C-6 

C-7 

C-8 

C-9 

C-10 

C-11 

C-12 

C-13 

C-14 

C-15 

C-16 

C-17 

<fl8" 
cTl9 

C-21 

Reconciliation with troop housing programs and requirements 

Evaluation of existing facilities (including degree of utilization) 

Approval for removal and relocation of existing useable facilities 

Evaluation of off-post community facilities 

Storage and maintenance facilities (including nuclear weapons) 

Coordination hospitals, medical and dental facilities with Surgeon General 

Coordination of aviation facilities with FAA 

Coordination air traffic control and navigational aids with USACC 

Tabulation of types and numbers of aircraft 

Evaluation of laboratory, research and development, and technical maintenance facilities 

Coordination chapels with Chief of Chaplains 

Review food service facilities by USATSA 

Automated data processing system  or equipment approvals-cost analysis when ADP and/or 
communication centers not co-located with related facilities 

Coordination postal facilities with U.S. Postal Service Regional Director 

Laundry and dry cleaning facilities coordination with ASD(I&L) 

"Tenant facilities coordination with installation where sited 

Facilities for or exposed to explosions, toxic chemicals, or ammunition-review by DDESB (See 

also Item B-4) 

Analysis of deficiencies 

Consideration of alternatives 

Determination whether occupants will Include physically handicapped or disabled persons 

As-build drawings for alterations or additions 

Availability of Standard Design or site adaptable designs 

Other Architectural & Structural (List and number items) 
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NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR   
NR 
NR 

NR 
NR 
NR 
NR 

NR 
R X 
R X   

NR 
NR   
NR 

J 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. _^—_————-— 

•BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B  — Using Service 

C - Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

documentation checklist 
DA FORM 5023-C-R, Feb 82 
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E. ENVIRONMENTAL CONSIDERATIONS 

E-1 

E-2 

E-3 

E-4 

E-5 

ITEM 

Environmental impact assessment 

EIA conclusions require Environmental Impact Statement 

Determination of health, environmental or related hazards. Assistance to determine existence of any 
health environmental or related hazard may be requested from Aberdeen Proving Ground MD 21010 
the Office of the Surgeon General, Ann: DASG-HCH (Army Environmental Hygiene Agency) 

Air/water pollution permit, coordination with agencies and compliance with standards at Federal, 

state and local level "   

Corrective measures associated with Environmental Impart Statements or 
assessment—list separately and evaluate. 

Other environmental considerations (list and number items) 

■a 

O .- 

3  "- 
°" £ V   O 

cr z 

NR 

NR 

NR 

NR 

CO    V 

C  T> 

E 2 
8< 

i "° !   0) 
;   .C 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existins docu- 

ment which is attached. 

* BY WHOM (Check end insert appropriate letter) 

A -DFAE 

B — Using Service 

C — Construction Service 

D — Designer 

E - Other (Check Comments Attached and 

explain) 

documentation checklist 
DA FORM 5023-E-R, Fob 82 V-3-21 

TM 5-800-3 C-13 



COMMENTS 

DOCUMENTATION CHECK LIST 

ITEM      COMMENT 

A-l       COST ESTIMATE:  THE COST OF INSTALLED RECYCLE RINSE WATER 
EQUIPMENT IS $36,377. 

SPLIT DISCHARGE VALVES 9,200 
PIPING 6" 2,017 
PIPING 2" 1,562 
PUMPS 930 

SUMP 5,700 
STORAGE TANK 4,181 
CONTROLS  9,000 

TOTAL CONSTRUCTION COST 32,590 

SIOH (5.5%) 1,792 

DESIGN  (6%)  1,955 

TOTAL REQUEST (FY91) $36,377 

A DETAILED BREAKDOWN OF THE COST ESTIMATE IS SUPPLIED IN 
THE DD 1391 DOCUMENTATION. 

A-5       ECONOMIC ANALYSIS OF ALTERNATIVES:  SEE ATTACHED DD 1391, 
DETAILED JUSTIFICATION, SECTION 4. 

A-13      THIS PROJECT MEETS ALL ECIP REQUIREMENTS FOR FUNDING. 

A-14      THIS PROJECT IS PART OF THE EEAP CONDUCTED AT FORT 
LEONARD WOOD DURING FY 89. 

C-18      ANALYSIS OF DEFICIENCIES:  SEE ATTACHED  DD 1391. 

C-19      CONSIDERATION OF ALTERNATIVES:   SEE ATTACHED DD 1391, 
DETAILED JUSTIFICATION, SECTION 4. 

V-3-22 



A. SPECIAL CONSIDERATIONS D 
A-1 

A-2 

AT 
A-4 

AT" 
ÄT" 
ÄT" 
A-8 

ITEM 

Factors of risk, restriction or unusual circumstance expected to increase costs beyond applicable 

area averages  

Construction phasing requirements 
c..^.;nn.i „.pnnrt enuiomentlmTThanical. electrical, structural, and security) to be built in 

Equipment in place and justification 

Other equipment and furniture (O&MA, OPA) and costs 

Special studies and tests (hazards analyses, compatibility testing, new technology testing, etc.)  

Type of construction (permanent, temporary, semi-permanent) 

Government furnished equipment (quantities, procurement time, availability 
and special handling and storage requirements). Funds used for procurement. 

Other special considerations (list and number items) 

o .= 

5! » 
•50: 
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<r z 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

# TJ 
0> 
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.1 
CD « 
O u 
I- o 

E-5 
E 2 

£Z 

D < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to torn- 
municate.  Enter "R"  if  item  ii  relevant and  is  required  for this project. 
Enter "NR" if item it irrelevant and it not required for thit project. 

TO   BE   DETERMINED   -   Information  needed  but not currently  available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information tummeri2ed or explained 

and attached. 
DOCUMENT ATTACHED  - Significant information  it  in  an exitting docu- 

ment which it ettached. 

«BY WHOM (Check and intert appropriate letter) 

A -DFAE 

B — Uting Service 

C — Conttruction Service 

D — Detigner 

E  - Other (Check Comment» Attached and 

explain) 

technical data checklist 
DA FORM 5024-A-R, Feb 82 

V-3-23 TM 5-800-3       D-5 



B. SITE DEVELOPMENT 

ITEM 

B-l 

(A) 

(B) 

(C) 

B-2 

B-3 

(A) 

(B) 

B-4 

B-5 

(A) 

(B) 

Construction  restrictions  or guidelines   pertaining   to 

site access and preferred construction routes  

Ai rfleld  clearance,   explosive  storage,  working  hours,   safety^ «c. 

Facilities and/or functions or adjoining areas (structures, 
materials, impact) 

Real estate actions (acquisition, disposal, lease, right-of-way) 

Demolition/relocation  required   (data) 

Special considerations due to explosives/radioactivity/ 
chemical contamination/asbestos emissions/toxic gases 

"Re'strictionson'disposaT of demolished/relocated material 

including hazardous waste 

Pavement types and requirements (including traffic surveys 
and MTMC coordination) 

Landscape  considerations 

Protection of existing vegetation 

Stockpile topsoll 

Other  Site  Development   (List and  number   Items) 

R
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R
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•     T3 
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NR 

JSIR.  . 

NR 

- —   - 

NR 

NR _ 

NR 

  —   -  ■ 
.    _   _ 

NR 

NR 

NR 

  —   -   

.. 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

..        ment which is attached. J   V, 

■BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-B-R, Feb 82 
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C. ARCHITECTURAL & STRUCTURAL 

C-1 

C-2 

cTäT 

C-5_ 

C-6 

cT 
C-8 

ITEM 

Vibration-producing equipment requiring isolation 
^Ic^c^nTc^eT^sig^ad criteria (typhoon, hurricane, earthquake loads. h,gh or low 

loss potential) 

7^e"c7i7e shelter evaluation and resistant design criteria (conventional/nuclear blast and radia 

tion, chemical/biological 

Tj^n^t-i^T^^nTTi^^ mat-special ,reatmem' 
permafrost areas, soil bearing)  

Designation and strength of units to be accommodated 

Requirements and data for special design projects 

Unusual floor and roof loads (safes, equipment) 

Security features (arms_rooms, vaults, interior secure areas) 

"ÖtheTÄrchitectural & Structural (List and number items) 

o ■- 

i)   o 
rx 2 

CD <u 
O <u 
H Q 

NR 

NR 

NR 

NR 
NR 
NR 
NR_ 
NR 

C T> 

ES 
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E-£ 
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O   2 
o .- 
Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for th.s project. 
Enter "NR" if item is irrelevant and is not required for thu proiect. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 
COMMENT ATTACHED - SiSnificant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information i. in an existing docu- 

ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C - Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-C-R, Feb 82 
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D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS 

ITEM 

D-1 

D-3 

D-4 

D-6 

D-7 

D-8 

D-9 

D-10 

] 
Special mechanicalrequ^remenjs^^io^ 

~§p"ecial peak usage periods and peak leveling techniques bpeciai pea«. u»oyc P<S"«"- ■— :   :     .  _ .1 

-^^——Ä^^aTI^ type and charactl^TIpToT^eT^/or existing, incl 

compressed air and gas) 

T^^a^a^ieneral system type and characteristics (proposed and/or .xlMing»^ 

-^Än^Tc^i^^ ,Pr°- 
posed and/or existing) 

'iie^^a^a^TyTSnTraT^Ttem type and characteristics incl. airfield lighting, communica 

tion etc  (proposed and/or existing) ^  

^^^p-pTyT^^el^n^a^oTlity. general system type and characteristics (proposed 

and/or existing) .  

T^-T^^Tj^^sion (sources, availability, loads, types of fueUKej  

Solar energy evaluation   

"Ö7he7iviecha"n^l «TÜTility Systems (List and number items) 

0 t 

?! 
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REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item i. relevant and is required for this pr0Ject. 
Enter "NR- if item is irrelevant and is not required for th.s project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 
COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information it in an existing docu- 

ment which is attached. 

* BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B - Using Service 

C - Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-D-R, Feb 82 V-3-26 
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E. ENVIRONMENTAL CONSIDERATIONS 

ITEM 

E-1 Waste water treatment, air quality, and solid waste disposal criteria 

Other Environmental Considerations (List and number items) 

w    O 
o .- 
-n   = 
01 a> 

tr z 

NR 

CD    0) 
O   0) 
H Q 

c -o 
0)     QJ 

E-5 
E 2 
<3< 

E^ 
o ~ 
Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no informetion to com- 

municate. Enter "R" if item it relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

* BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B — Using Service 

C — Construction Service 

D — Designer 

E  - Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-E-R, Feb 82 
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F.  FIRE PROTECTION 

ITEM 

F-1 Special fire p 
rotection systems or features (detection and suppression equipment, hazards, etc.) 

Other Fire Protection Considerations (List and number items) 

o .: 

v  o 
rr z 

NR 

O   4> 
I- Q 

E-H 

o ~ 
O < 

REQUIRED OR NOT REQUIRED - Not relevant or no information TO com- 

municate. Enter "R" if item i. relevant and is required for this project. 

Enter "NR" if item is irrelevant and is not required for this proiect. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached. 

» BY WHOM (Check and insert appropriate letter) 

A - DFAE 

B - Using Service 

C  — Construction Service 

D — Designer 

E  -Other (Check Comments Attached and 

explain) 

technical data checklist 
DA FORM 5024-F-R, Feb 82 

V-3-28 TM 5-800-3        D-15 



See 
Tech. Data 
Checklist 

Item 

A-1 

A-2 

A-3 

D-1 

A-3, 
A-4, 
A-5 

A. SPECIAL CONSIDERATIONS 

ITEM 

A-1 

1Ä7 

(B) 

A-2 

A-3 

A4 

A-5 

A-6 

A-7 

A-8 

(A) 

A-9 

A-10 

1Ä7 

(C) 

A-11 

A-12 

A-13 

A-14 

A-15 

JAP 
(B) 

JC)_ 

(E) 

~F) 

Factors of risk, restriction, or unusual circumstance expected to increase costs 

beyond applicable area averages.   

" ""sp'ecTal^pplicIbiTcönsTruTtion codes/criteria (NATO, SOFA, base regulations, 

use of government furnished documents, etc.)   

Skilled labor and/or structural material availability impact. 

Construction phasing requirements 

Unique contractor requirements   (24  hr/day  work  capability; safety   require- 
ments-AR 385-10, DODI 1000.18, DODD 1000.3, DODI 6055.1; etc.) 

Utilities available to contractor (types, metering, costs, billing, etc. 

Secure area availability for contractor equipment and materials storage 

Clearances required of contractor 

Contractor work area (location, limits) 

Function support equipment (mechanical, electrical, structural support require- 

ments) 

Cranes and hoists (loads, controls, uses, etc. 

Trash handling system  (availability, storage area for recyclable material to co- 
incide with installation resource recovery plan) 

Real property installed equipment andjurnituje  

Functional support equipment   

Equipment in place   

Other equipment and furniture (O&MA, OPA)  

Disposition of scrap and salvage 

Training of using service operating personnel (Operating Manual, etc.) 

Contingency plan for incidental discovery of archeological artifacts 

Maintenance and maintainability (i.e. avoiding features which have high mainte- 
nance requirements or new maintenance skills, etc.) 

Economic Considerations  

"Projected economic life associated with specified functional requirements.  

Special economic ranking considerations—design features for which factors 
other than economics (i.e., other than lowest LCC) should govern the decision 
as to which of the feasible alternatives should be selected, including 
statement of locally unacceptable alternatives and reasons therefor.   

Projected facility utilizationoperation schedule.                            _ 

l^ar^edThanges"in~faciiity usage during economicWe and alterations to be required. 

Projected preventive-maintenance (p-m) strategy (e.g., full p-m as 
recommended by manufacturer; minimum p-m—replace failures as they 
occur, and little else; full p-m on critical items only; etc.).  

Projected strategy for custodial care and maintenance for most commonly 
used types of exterior and interior finishes (e.g., frequencies for sweeping, 
vacuuming, washing, painting, etc.).                  

"Design feätüresThaTexperience has shown require excessive M&R.  
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REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and it required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED — Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 
ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D   —   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-A-R, Feb 82 

V-3-29 
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See 
Tech. Data 
Checklist 

Item 

B-1 

C-4 

B-2 

B-3 

B-4 

D-9. 
D-10 

B. SITE DEVELOPMENT 

ITEM 

B-1 

JA)_ 

JB± 
JCj_ 
J?± 
JE! 
JF1 
iGi 
JH1 
J'L 
JJ! 

(K) 

(M) 

B-2 

B-3 

B-4 

B-5 

JA1 
_iBi 
JC! 
JPl 
JE1 
_lFi 
JG2 

(H) 

B-6 

Required site plans (incl. design and construction factors) 

Site access and preferred construction j^>utes  

Site restrictions (airfield^cl£arance, explosivejto^age^ejc.]  

" "~ Existing"facilitie_s/functions on _adjoining_areas_(strucuires. mawrials^mpact) 

Disposal areas (trash^excavated mater[a[, constraints)  

Borrow and spoil areas . 

Grades or contours£xisting_ . 

Existing trees, turf, ground_co^erJa_ndscape development^rosion control_ _ 

Bridges andjences (jppjic^lejjesign_critenaj  

Railroads (routing, sjdmgs^docks^vards, grounding)  

Fire station and security^ police locatton , . 

siteTitTnties-capacity and quantity available to project (sanitary and storm 
sewers, drainage ditches, water and gas service, communication lines, hydrants 

and sprinklers, etc.) 

New facilities clearlyjdentified . 

"Necessary support facilities required for complete functional project (ware- 
house, igloo, fuel storage, waste treatment, etc.) 

Subsoil conditions (actual or expected-groundwater, permafrost, etc.) 

Real estate actions (acquisition, disposal, lease, right-of-way) 

Demolition/relocation required to clear site (date) 

Pavement types and requirements 

Design loading and ujeJre^uejicy_b^type_of_paving_ 

Street size and layout (^affjc_controO  

Parkingjotsjsjgnage^eu:.)  

Sidewalks and curbsjhandicapped, etcj  

Gutters, culverts and o^er_dra_inage_factors_  

Runways, aprons and taxiways  

Tie-down anchors o^grounds  

Special surface conditions required 

Energy conservation siting and features (wind solar, etc.). See also DDC Item 

D-13 (D)& (E) 

-D 
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X  z 

NR 
NR" 
"NR" 
"_R" 
"NR" 
"NR" 
"NR" 
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NR 
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NR 

NR 
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O CJ 
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I « E 2 
o - 
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REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED — Significant information i« in an existing docu- 

ment which is attached. 

'BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D   —   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-B-1-R, Feb 82 V-3-30 

TM 5-800-3 E-7 



See 
Tech. Data 
Checklist 

Item 

B-5 

B-5 

B. SITE DEVELOPMENT (Continued) 

ITEM 

B-7 

JAJ_ 
(B) 

B-8 

JA)_ 
JBj_ 

(C) 

B-9 

Landscape treatment 

Preservation c^e_xistmgjeatures  

" _p7oposed planting (low maintenance species, locations away from power lines, 

etc.) 

Storm drainage(See also Item E-4) 

Total run-offjrea_affectinj_project_ 

Design intensity Jo rfloods  

' [^sig"n7f »orm drainage system to include pickup system and outfall lines 

Consideration of Coastal Zone Management Act (PL 92-583, 1972; Amendment 

PL 94-370, 1976)   

Other Site Development Considerations (List and number items) 

■D 
o .t 

It 
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or. z 

NR_ 

_NR_ 

NR_ 
NR_ 
NR 

NR 

CD o> 
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I-  Q 

«'S I Ü 

Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item it relevant and is required for thi» project. 
Enter "NR" if item is irrelevant and is not required for this proiect. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED  - Significant information  is in an existing docu- 
ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   —   Construction Service 

D   —   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist] 
DA FORM 5025-B-2-R. Feb 82 V-3-31 
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C. ARCHITECTURAL & STRUCTURAL 

C-7 

C-3 

C-3 

Material avBHabilityJjmitstionsJ^^ Material J"'"""IMIV■^'"°""  . .„.y;.., 
7^e^a-|T,7,r^stln9, p.anned or desired, use o, pre-engmeered bu,.d.n„ 

considered) .  

Ij^l^i^^I^^ '™main,enance 

types particularly in spill areas)  . .  

rr z 

NR 

C-8 

~~ ~'Le7ior (materials, sealingofjoin«^gweral maintenance) ----- 

~ - Tn^orwaTlsTnTpaTtitions (material, finish, fire resistance, subgrade moisture 

control) 

Ceilings (height, finish, acoustics) 

Windows (type, size. sp^ciajjreatmenO VVIIIUUWS    \ (y Kw   --^-.   -i- __ -  

C-10 

         -TTT-ic^^^a^n^i^^ 

C-7 

C-3 

C-15 

Hardware mnisn^iov-a»»". ^--— — _ _ -  ;   ,„:„,n.i 

^—7^t^n^c^rd^sThardware, construct,on  of walls,  floors 

ceilings, arms rooms, vaults, «c£ 

Stäirlllevator, »ndchut^jlocation^iz^^ 

Loading docks andcanopje£___ 

NR 
NR_ 
NR 

" Vibration-producing equipment requiring isolation^ . _ 
 — ~ "    ,„:..   nil-   caisson   deep  foundations,  mat. Unusual   foundation   requirements   (pier,  p.le.  caisson, 

special treatment, creep control) 

C-16 

C-17 

C-18 

cr^i.l hay <J7es (reflect access dimensions] .  

Overhead support requirements (hoists, cranes' 

C-19 

C-22 

-^^^7^7—^^TT.ive/dead loads, materials, access, low mamtenance 

features like exterior_d_rains_;_e_tc.)_ 

.NR-- 

D < 

Itructuralspecialm^a^^umps^jrench^s^p^ 

Seismic zone designcriteria_  . _  

-^^nTio^^mer^.e^pP^^   

"Tractive shelteT^aTuation a_nd_resjsta_nt desjgncr,teria_ _ 

- - E^pTos^ucTeaTbTast (protective, resistive, suppressive. venting andern- 

ment structures) .   
^^d]It^n7rojectio^("w^ofradiatioruintensitv. source)  

Chemical/biological projection  

„,„„,„».  Ente^ ^ jrre|evsnt snd ,$ nM requ.red <of this project. 

information  needed  but not currently available. 
Enter "NR" 

TO   BE   DETERMINED 
Enter code for information source. 

COMMENT ATTACHED 
and attached. 

DOCUMENT ATTACHED 
mant which is attached. 

Significant information su mmarized or explained 

Significant information is in an existing docu- 

■BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    -   Using Service 

C   —   Construction Service 

D   -   Designer 

E    -   Other (Check Comments Attached and 

explain) 

riesiqn~dätlTchecklist) 
DA FORM 5025-C-1-R, Feb 82 

V-3-32 TM 5-800-3 E-n 



See 

Tech. Data 

Checklist 

Item 

C. ARCHITECTURAL & STRUCTURAL (Continued) 

ITEM 

C-24 

C-27 

Designation and strength of units to be accommodated 

Requirements (or special design projects 

Safety features (occupant load, maximum travel distance to exits, hazard to be 

controlled or eliminated)  

Special design features for handicapped. 

Other Architectural and Structural (list and number items) 

S o 
f£  Z 

NR 
NR 

NR 

1» a? 

I« E « 
o i- o < 

II 
Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 

municate. Enter "R" If item I« relevant end i« required for thli project. 
Enter "NR" if item it Irrelevant and i« not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED — Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED — Significant information i» In an existing docu- 

ment which if attached. 

•BY WHOM (Check end insert eppropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   —   Construction Service 

D   —   Designer 

E   —   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-C-2-R, Feb 82 

V-3-33 
TM 5-800-3        E-13 
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Tech. Data 
Checklist 

Item 

D-1 

D-2 

D-3 

D-9 

D-4 

D-5 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS 

J v. 

ITEM 

D-1 

_D-2 

D-3 

D-4 _ 

D_-5_ 

(A) 

"(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

_l8i- 
(Bj_ 
lc7 
JDT 

(E) 

IHT 

J'L 

TA) 

' ~<lT 
(2) 

(3)' 

(4) 

(5)' 

(6) 

(7) 

Special mechanical requirements or considerations 

Special peak usage periods and peak leveling techniques 

Maintenance considerations (equipment room size, layout, location, general ac- 
cessibility of equipment, compatibility with existing equipment.) 

Energy monitoring control system (EMCS) and permanent utilities metering 

Plumbing system (proposed_and/or existing]  

General piping and storagejystem ^    .. .. . 

Materials (galvanized, copper, etc.)   

Insulation 

Natural or LP gas 

Venting 

Distilled water 

Compressed air 

Hospital & surgical gases 

Other (chemical, fuel)   

Facility water supply   

Garbage disposal  

Sanitary drainage system   

Grease interception  

Chemical waste drainage  & disposal (incl^explos^veprocess waste)_ 

Radioactive waste   

Drinking fountains   

Water treatment   

Emergency fixtures (showers, eyewash fountains) 

Heating system   

Existing generation plant  

Location and distance from new facility 

Equipment (type, age, fuel, etc.)     

Current loads (average, peak, reserves for this and other projects, 

ing system) 

load level- 

Type of plant 

Manning & support requirements 

Pollution controls 

Type of product 

o ± 

11 
■5 * 
°" ~ a,   o 

rr z 

-NR- 
NR 

R 
NR 
_R_ 

R 

R. 
,R. 
R 

NR. 

NR 
NR_ 
_R_ 
NR_ 
_R_ 
NR_ 
NR_ 
NR_ 
NR_ 
NR 
NR 
_R_ 
R 

"R 
R' 

NR 
NR 
NR' 
NR 
NR' 

CD    Qi 

O    OJ 
I- Q 

D 

.P. 

.P 
'p 
D 

D_ 

D 

D_ 
"D 
D" 
D 

I"5 
E 2 o — 

<-> < 

o "2 I * 
O ~ 
O < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and it required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 
ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D    —   Designer 

E    —   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-1-R, Feb 82 

V-3-34 
TM 5-800-3 E-15 
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Tech. Data 
Checklist 

Item 

D-5 

D-6 

MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Continued) 

ITEM 

Heating system (continued^  

Requirements for proposed facihty  ._ 

Type of system  
 Heat load requirements (special temperature demands)  

 Control metering & EMCS requirements  

 Distribution system jväly«. siea'rn p'ressure, fluid temperature) 

Corrosion control   

Insulation ,  

 Additional equipment specifications  _ 

Ventilating/air ccmdmc^ing/rejrigeration system  

Existing facilities ._ ....  

Location   
Type of plant (refrigeration, chilled water, etc.)  

 dur'rent loads' (average! peak,' 'reserves for this and other projects, load 

ing system)   

 Type of product'(C'FM, temperature._GPM._etc.)  

Distribution system  

Special filtration requirements  

 Special'humidity, Ventilation! or temperature requirements  

Security restrictions for open ducting  

Freezers or coolers  

Requirements for proposed_faciNty .- 

Type of system   
' Temperature, humidity and vent conditions special to this design 

' Control, cycling,' metering and EMCS requirements  

' Di'str'iDut'ion'lle'n'g'th of'extension! 'location, fluid temperature) 

Corrosion control   

Insulation   
' 'sp'ecial'fir'e'a'n'd'se'c'u'ri'tYConsiderations for this project  

Occupancy hours and days per week  

Heat and chilled_wa_ter^swb_ujion system  

Heat system  

Type of service   

Existing system components  

 Valvi'ng and sectionalizing requirements  

 Allowable shut-down of service for main connections  

Sizing for future facilities  

level- 

o ._ 

■= rr 

<r z 

RR_ 
NR.. 
N.R. 
N.R. 
N.R. 
N.R. 
NR 
NR 
NR_ 

NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
N.R 
NR 
NR 

O     V 
h a 

c -o 
0) Oi 

£ 2 o - 
o < 

o  Z 
a < 

!LJ 
REQUIRED OR NOT REQUIRED - Not relevant or no informat.on to com- 

municate.  Enter "R"  if  item  is relevant end is  required  for this pro,ect. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO   BE   DETERMINED   -   Inlorm.tion  needed  but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED  - Significant information  is in  an existing docu- 

mant which is attached.  ,^____—^—^^— 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    -   Construction Service 

D   —   Designer 
E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-2-R, Feb 82 

V-3-35 TM 5-800-3 E-17 
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Tech. Data 
Checklist 

Item 

D-5 

D-6 

D-7 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Continued) 

r ITEM 

D_-8_ 

JB)_ 
(1) 

' (2)'' 

' 13) ' 
- (4) ' 

"(5)" 

p_-9_ 

AA1 
"iBi 
7o 

167 
JE! 
JFi 
JG1 

J'L 
U)_ 

IrO 
_<L)_ 

(M 

INT 
(0) 

(PL 
iQl 
iR-l 

(S) 

ITT 

Heat and chilled water distribution syswnvlcontinued)  

Chilled watejr_sys_tern  

Type ot service   

Existing system components  

 Valving and sectionalizing requirements  

 Allowable shut-down of service for main connections 

Sizing tor future facilities  

Electrical system • 
_ Power service characteristics ^location  
_sTand-by power (available^ requyed)  
_s"p"edaMn«ri7r hTnäional lighting requirements (brightness, night, emergency, 

justification)   

Uninterruptible poweM^qujred  

' _ Commercial tie-i^requirements ^restrictions  
_ Potential for increased power^service^needed  

Service outage duration limitations   
_ SecuTityalarm systemsjtype_& location)  

' ~s7e7t,7ar7in7o7e7urUyJighting (brightness, hours, switching^)  

~ "Typ« o7 füt^Lre^uiredJ_indu^ini_iir^iti^g,_NEC class^fication^tc.)_ _ 

~ _T7le7hc"nelxtension circuits« conduit, (functionaljupport & outlet locstiqn) 
_ Television circuiwoTconduitjfunctional wpp^r^&_outletjocationj  
_ Intercom requirementsjlocations. type)_  
_ Equipment list w/power^requirements  
_s7ec7al7omr^n7a'tions requirements (filtering, maximum fluctuation limita- 

tions, convenors, etc.)   
_ETec7ro7ic7hield]rig]&7te7fe7en7e measures Jfrequency involved)  
_Special7witche"s7 con_tr_o[ou_tlets_, recepta£le_requirements. etc.  

""Grounding requirements, lightning p^oMctipn  

"" Hazardous ^rc^nTreluirements (location, activity involved, NEC classifi- 

cation, type of hazard)   

"~ Corrosion control (cathodic protection)  ...  _  

•5 cc 
So 
rx z 

NR_ 
NR_ 
NR 
NR 
NR 
NR* 
NR 

_ R. 
NR. 

NR. 
NR. 
_ R. 

NR 
NR. 
_NR. 
_ R. 

NR 
NR 

NR. 
NR, 

NR 
NR 
NR 
NR 

0    u 
r-   D 

D 

NR 
NR 

D_ 
D 

D 

Qi QJ 

I « E 2 o ~ 
u < 

3 S o   ~ 
a < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevent and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED  - SiBnificant information  is in en existing docu- 

ment which is attached. 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    -   Construction Service 

D   —   Designer 

E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-3-R, Feb 82 

V-3-36 TM 5-800-3        E-19 
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Checklist 

Item 

D-7 

D-8 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Continued) 

ITEM 

D-9 

JU) 

JVi 
(W) 

D-10 

1A7 

(B) 

"7c7 

~(DT 

1E7 

Jf)_ 
(G) 

(H) 

D-V|_ 

JA)_ 

_1B! 
_1C1 
JD1 
JE1 
_iFi 
_iGl 
_iH± 
J'L 
JJL 
_iKl 
D-1_2 

JA)_ 

JBi 
JCJ_ 

(D) 

Electrical system (continued)   

Other special power requirement^(traffic j^ntroN antenn^ejc.^ 

Applicability of task lightmgj^n^iderations  

Power management and metering requirements  

Electrical Distribution . 

" ~~Actual's eTtimatedjoads jpeak &_averagejKW demand))  

""tÜili^y^ompTay-distribution  system   (substations,   transmission  lines,  rate 

schedule, etc.)   

" -fSov"eTnmen~t o"wnld"dimibution system (switching station, transmission lines, 

feeders, etc.)   
__E7timate"dTm7a« oTpToplsedTquipment installation on power factor, load 

balance and costs for corrective action proposed  

Ö^e7heäd/Tnderg7oü^^c£ta£e,_co^u£to^s^e,jrour^ing, ettJ  

E7timated~power demand facwrjncWJr^reUyJactor  

"Power qua"lity~requirements (voltage and frequency regulation 

Power to intrusion, detection alarm systems around perimeter 

Airfield lighting requirements  

Area & location to be served  

Source of power (normal & emergency) . 

Vault requirements - 

Primary feeders  - 

Control cabling  
' _Sn^a7li^t^gTce_nterline, edge, djstanc^rn^rk^rsJnjtensity_cont_rol)  

Threshold, approach, & strob^beacon^igh^in^  

Visual approach slope indicatorsJVASO^  

Obstructions lighting/barrier nnarkers . 

Taxiway edge lighting . 

" _ H^lip"ad7helipört~iighting (penmettrja^di^g^rectiojiJioverlane, etc.)  

Water supply system . 

Source (commercial, well, storage, etc.)  

" _Äve7age7a~K oTsVppTyTFPp at PSI)_Current 8^ Future  

Treatment requirements  . 
~-I*s7n7s7st7m_co^nent7(type. size, capacity, age, material, location, 

valving, pressure, etc.)   

o ._ 

?! 
o" t; 0)    o 

£E z 

NR. 
NR" 
NR" 

_ R 

NR 

NR 

R 
NR' 
" R 
' R' 
NR 
NR 
NR" 
"NR" 
NR" 
NR" 
NR" 
NR" 
NR" 
NR" 
NR" 
NR" 
NR" 
" R" 
" R" 
" R" 
NR" 

»I 
O   oj 
r- D 

D 

D 

C -D 

I « E 2 o .- 
O < D < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 
Enter cod« for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 

DOCUMENT ATTACHED - Significant information is in an existing docu- 
ment which is attached.   

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    -   Construction Service 

D   —   Deaigner 

E    —   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-4-R, Feb 82 V-3-37 

TM 5-800-3        E-21 
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Tech. Data 
Checklist 

Item 

D-8 

D-8 

MECHANICAL. ELECTRICAL, & UTILITY SYSTEMS (Continued) 

0-12 

iEi 

J9! 

IIP 

ID 
D-13 

ID 
(2)' 

(3) 

(4)' 

(5) 

(61 

PL 
(B) 

(cV 
IDT 

111 

(2) 

13) 

(4)' 

(5) 

(6) 

(7)' 

(8) 

(9)' 

"(El 

7G> 

Water supply system (continued)  

Chemical analysis of water  

Emergency storage requirements  

Pe"arhourTof7u7pl7(ho^ ^estimated quantity)  

K^own minima! requirements of supported function or Government equipment 

(quantity & quality)   

Chemical feeder & piping system^  

Corrosion control (existm£&j>lanned)  

Metering or usage restrictions  

' Locl^ioi o7t17p~oin7s (available capacity, interruption schedule)  

Waste water treatment system  
_EliisTin7syTteT^8rco"mponents Wze^capadty^characteristic^ 

Treatment plant   

Collector sewers   

Sewer mains (materials. deptrO  

Complete treatment - industrial Pr°c«s  

Chemical, fuel or oil spill collection facilities 

Existing flows (min., avg., peak)  

Hydraulic capacity  

" ~ ^owntesTFmaWcTirjduHri^  

" ~~' Contributory population & per capita contribution  

Proposed system & components   

Treatment plant   

Collection sewers   

Lift station   

 Complete treatment (additions or modifications)^  

 Chemical, fuel or oil spill collection facilities  

 Waste water from portable water treatment plant  

 Projected flows—average or peak   

By-pass restrictions   
 Loc'ation of tie'poinW (available c^p^ity.]ntmu£tion_schedule)  

Compliance requirements j_federal_, state, locaO  

" _r^tic7na7p7ll^iön Discharge Jlimin^tmn^ysjterM^DJS^Pj^mjt  

Corrosion control (existing or planned)    

O .t 

it 
3 c 
o" t; &>  o 
rr z 

NR_ 
. R_ 

.3- 

.3. 
N_R_ 
NR_ 
_R 

' R 

n 
a) 
c 

• I 

NR 
NR 
NR 
N'R' 
N'R 
N'R' 
NR' 
NR" 
NR' 
NR" 
NR" 
NR 
NR 
NR 
NR 
NR 
NR 
NR' 
R 
R 

NR 
NR 

t -C 
u * 
o " 
Q < 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is raquired for this project. 
Enter "NR" if item is irrelevant and is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached.  ^^^^^____^ 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D   —   Designer 

E    —   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-5-R, Feb 82 V-3-38 

TM 5-800-3       E-23 
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Tech. Data 
Checklist 

Item 

D-9 

D. MECHANICAL, ELECTRICAL, & UTILITY SYSTEMS (Cont.) 

ITEM 

D-14 

1Ä7 
(1) 

' (2) 

' (3)' 

' (4)' 

' (5) 

' 16) 

'(7) 

i?1 

(1) 

"(2) 

' (3)" 

(4) 

(5) 

(6)' 

Energy Sources .  

~~ fSaslystems O.P^atural, spedaO  

Loads and areas served  

' Source of gas & type of service  

Supply pressure average         

' Heating valve & type of gas (BTU percubic foot) _ ^ _ 

Valving & sectionalizing criteria  

Pressure regulation - reduction stations  

Existing lines.'pumping stations, pressurization, base 

Control & metering  

POL systems  
~Fuellprimary or standby source, grade andanalysis) 

Storage (tank size, location, type, number^storage 

Areas served 

system 

days) 

o .t 

en z 

(7) 

\sj_ 

(1) 

(2)' 

\3)_ 

ID 
' (2)' 

(3) 

(4) 

\kj_ 
(E) 

 Fu'eVreqiiiremen'ts (known, estimated, quantity & type)  

 DistribuVon^system'characteris|ics (piping.types of fuel,.pumps, capacities) 

 Ventilation system (Vapor Emission Control)  

Safety specifications 

Filter separators 

Coal systems 

Storage (location & capacity)  

 Source of supply (primary & emergency)  

 Type, energy value, anaJysjsjLe. wlfuojst^etc.)  

Solar energy systems :_ - 
" ""Bulldingheating, air conditioning, domestic hot water 

Heating process water          

Collector type & location  

Liquid, chemical or rock storage  

Freeze protection  
"_'^e7gy^o7se^on~data (U values, orientation, passive solar considerate, 

etc.)   

"ätheTMechanical & Utility Systems (list and number items) 

JR. 
.R. 
R. 
R. 
R. 
R. 
R. 
R. 
R_ 

NR 
NR 
NR 

CD tu 

NR 
NR 
NR 
NR 
NR 

u 2 
o Z 
Q < 

NR 
'NR 
NR 

NR 
NR 
NR 
NR* 
'NET 

NR 

REQUIRED OR NOT REQUIRED - Not relevant or no information to com- 
municate. Enter "R" if item is relevant and is required for th,s project. 
Enter "NR" if item is irrelevant and is not required for th.s project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant information is in an existing docu- 

ment which is attached.  ____^—— 

•BY WHOM (Check and insert appropriate leuer) 

A   -   DFAE 

B    —   Using Service 

C    —   Construction Service 

D   —   Designer 
E    -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-D-6-R, Feb 82 

V-3-39 TM 5-800-3       E-25 
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Tech. Data 
Checklist 

Item 

E-1 

E-1 

E-1 

E-1 

E. ENVIRONMENTAL CONSIDERATIONS 

ITEM 

E-1_ 

JAj_ 

_iBi 
JCI_ 

(D) 

E-2_ 

1A) 

1B7 

JCT 

(E) 

E-3_ 

1A7 

JBV 

J°L 
_iDl 
1E) 

E-4 

1Ä7 
E-5_ 

IAT 

1B7 

_lci 
(D) 

IET 

Water quality  — — 
" ~~Was« v7at7 t^aTment ma^ag^mentproprarnjP^^OO & PL 95-217^ 

" _Wate7 quality criwria_^stano^ra^(^d«aljt«ejnd_local)  

freäTm^t~equiremen^c^r^najed_withJPA  

" _ Facilities w bTinstalied to meet regulatory agency criteria  

" "TpplTlLelirquality criteria (federal, state and local; PL 95-95 and Clean 

Air Act Amendment of 1977)   

ÄctiönTaken to compl^i^h^eqmrements  

fypTcTamount of pollutantsjenerated  

Resü7ts~of proposed abatement measures  

" _ JxislinTcoTit'rölTquTpment & monitoring procedures   

Solid waste disposal  
" _ AppMcableloTd waste criwriajf^ej^taw ^oMocal)  

" ""Waste wlu"mele^rate£(wpe_8^haracjteristics)  

" _Method"ördis7o«l Oand fill andjvailability of land^leachate^etc.)  

" 'f^splsitTo^oFjeTycJable materials for reuje or as_combustion_fuel  

Impact on installation recycling programs 

Effects of terrain changes (such as excavations, roadways, drainage structures. 

Measures to control erosion         ■  _  

Treatment of hazardous material  
■~ handling Ind^diTposal of plychlorinated biphenyls (PCB)  in electrical trans- 

formers   

' _ Handling and disposal of asbestos_materials_  

" _ Handling and disposal of fiberglass products _J  

Storage of fuels and sojvents  

(5öo"rdinatiön"with installation spill control plans 

Other Environmental Considerations (list and number items) 

3 t 
% o 
f£  Z 

NR_ 
.NR_ 
NR_ 
NR 

NR_ 
.NR_ 

NR 

NR. 
NR. 
"NR. 
"NR 
NR 

CO    0) 
O   v 
V- D 

\ c a < 

NR 
NR 
NR_ 

NR 
NR" 
NR" 
"NR" 
"NR" 

REQUIRED OR NOT REQUIRED - Not relevant or no informat.on to com- 
municate. Enter "R" if item is relevant and is required for th.i project. 
Enter "NR" if item is irrelevent and is not required for th.s pro)ect. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Si9nific.nt information is in an existing docu- 

mint which is attached.  _^_^_____———— 

•BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   —   Construction Service 

D   —   Designer 

E    -   Other (Cheek Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-E-R, Feb 82 V-3-40 

TM 5-800-3       E-27 
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Checklist 
Item 

F-1 

F-1 

F. FIRE PROTECTION 

ITEM 

F-1 

1Ä7 
(B) 

IcT 

IE) 

~7F7 

F-2_ 

_iBi 
JCJ_ 

(D) 

~E7 

General design guidance - 

" _Öccüpäncy"tYPe (see_NFPA^lOl^hap^)  

" _Wat*7 s7p^y7ha7ac7eristics (existing or planned extensions) (capacity, pump 

activation, storage tanks and pumps, etc.)   

~~M^elknp7ar«us_(response distance/time)  

" ~ Rre^ectiotTar^ alarm s^stem^ejöstingjir^lMn^.jyp^. jocation,_etcJ_ _ 

" _ ÄütömäticTuppression systems (water sprinkler, C02, foam etc—existing 

or planned   

" _rüär'd"ofTonTen_ts1Tow, oTdTr^.'high^e" NFPA 101; type-explosives, flam- 

mable/toxic chemicals, radioactive materials)   

Special fire suppression system requirements  

Means of egress   

Fire area limitations   

Fire walls, partitions, draft curtains  

""~Dlte7tio"n"iv«em'(type._detectors, supervision, transmitters, annunciators, 

backup provisions)   

"-Su"p7resTio7s7ste"m_(d7mTgrb7 water to costly equipment, shut down of 

operations)  

Other Fire Protection (list and number items) 

s sr 

rr z 

NR_ 

.NR_ 

NR_ 
NR_ 

NR 

.NR. 

NR_ 

NR_ 

NR 
NR 

CO     4J 

O     tV 
H  Q 

E 2 

o t; 
D < 

REOUIRED OR NOT REQUIRED - Not relevant or no Information to com- 
municate. Enter "R" if item It relevant end is required for thli project. 
Enter "NR" if item is irrelevant end is not required for this project. 

TO BE DETERMINED - Information needed but not currently available. 

Enter code for information source. 

COMMENT ATTACHED - Significant Information summarized or explained 

and attached. 
DOCUMENT ATTACHED - Significant Information it In an existing docu- 

ment which I» attached.  _^__^__ 

'BY WHOM (Check and insert appropriate letter) 

A   -   DFAE 

B    —   Using Service 

C   —   Construction Service 

□   —   Designer 

E   -   Other (Check Comments Attached and 

explain) 

design data checklist 
DA FORM 5025-F-R, Feb 82 

V-3-41 TM 5-800-3 E-29 
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APPENDIX "B" 

ANALYSIS OF PRODUCTION RECORDS 



LAUNDRY PRODUCTION DATA 

HWHHHHWHHWHHWHHWHHHHWWHHWWHHHHHHHHHHHHHWHHHHHHWHWt 

UMT FY 87 I FY 67 FY 66 # FY 65 

LOT t ITEM DESCRIPTION' WEIGHT OF ITEMS TOT OF ITEMS TfjT 

LBS LAUNDERET LBS LAUNDERED LBS 

LOT II - HOSPITAL LAUNDR* 
M:SC-SMH_ 

MIS:-MED 
MJSC-LAR6E 

PkLO* CASES 

SHEET COTTO?. 

TABLE CLCT-I 

TOWEL HANI 

LAUNDRY LARSE BAE 

BAr>  ITEMS- PER LB 

BATHROBE 

BLANKET GOTTEN 

BLANKET UOQL 

CLOTH WAS^ 

COAT CONvAuESCEK" 

COAT OPERA'ING.'SCRUr 

60UN 0PERATJN5.'XRA> 

6YM SHOR'S 

PAJAM-- CÜA- 

PAJAMfi TROOSE-E 

fül FLOO: 2  >  5 

PANTS CONVH.ES:EN"/S: 

TCWEL BA"- 

WRA^-iR 

COVER HAM:-E: 

PILi.0» 

SHEEPSKIN 

coc" DR/OFTHC/FOD: <-. 
SMO:- 

DRESS HCS' 

SA.vA-Sc HOS: O
V
E: 

Dv'E NEw ITE*r 

SHEE
T
S F;T

T
EL 

.16 

.25 

1.25 
.94 

.16 

1.50 

l.UO 

1.50 

4.00 

A. 70 

.04 

.35 

.35 

.50 

.EC 

2. CX 
.6v 

.Bo 

.5; 

.60 

.90 

i.Ov 
i. o: 

1.25 

726 131.04 793 14..-- 

2E-E' £77.50 474 c- ■   - 

1 £.50 16 t'C 

64iE-: 19266.90 56046 165:2.6 

10295: 1266S6.75 94295 117666.75 

1957; 18297.66 17ÜC 15966.56 

104337 16760.66 964C^ 17353.16 

8543 126:4.50 917: 1390c.5 

7275 7275.00 7025 7025 

22952 34429.50 19273 £89:9.5 

£6^37 113748. OC 27356 109451 

3^ 159.8', 5362 25201.4 

66697 2667.66 626 01 2512.0. 

445 155.75 392 137.5: 

£7266 9543. K 27106 946".6 

4169c 14664.30 39:47 137C1.*: 

£639 709. 7: 2156 J: ~ 

35446 12406.10 3298" 11545.45 

3* 50* 17401. 00 32626 162:- 

14:3 IP: 156V.65 

26506 13253.00 2266. 3 1 w'4 . 

ne?:i 67665.84 1225:5 69622.55 

664Ü 41053.20 56600 3406. 

36: £ 7716.00 5014 i .' ,'CZ 

63; 504.60 45; 36!. 6 

22 17.60 7; 56.5 

£C! 100.50 35 17.5 

61«. 366.40 562 33". 6 

155" 140:. 3C 73: 65". r 
?r ~ 353. '0. 69: w r. 

37:~ 37!". 0'. 24": £*t~b 

3565c 446:5.v. 1252-: «c,;::>     :c 

6306:9 55*5C'1.& 66::6c £95"cw" 

B - 1 



LAUNDRY PRODUCTION DATS 

UN.'T     FY 87 «      FY 87      FY 66 #      FY 6£ 
LOT t     ITEM DESCRIPTION1 WEISHT    OF ITEMS       TOT      OF I TENS       TCT 

LBS     LAUNDERED      LBS      LAUNDERED      LBS 
HttHfHHHHtHH»»»HmiiHtHtHtHtHmH»»HH»HHH»HHHtfHHtH<HtH«HHHHm««HHt« 

LOT 12 - ORGANIZATIONAL 72 HF, 

APRON FOO: H 

aOTH WGE- 

NAPXIN 

PILLOW CASE 

SALVA3E DYE SHOP TOWE. 

SHEET COTTDf, 

TAR-E CCiTh 

UNIFORM FROO FOCI H 

SHOC-; 

K:SC SN;_L 

SLEEPING BA3 

BLANr'E" 
TROUSERS SWEAT 

TOUE. BATh 
SHORTS BY", 
COVERALLS/OVERALLS 

PAT. NAT RE SB 

SPRES: BE: 

SHIR" TEE- SWE*" 

BAE .AUNIiPv-DtF'E- 

Ctf BO. 

COVER AW; 

COVER NA""EE2 

COVER CANTEEN 

COVER HEu*ET 

DRAWERS CC7T0N/W00L 

6L0VE/CHEKICAL/TFINSER 

JACHT FIELD NE: 

LINER F2EJ- JAIXE- 

LlNEr PftS-r.; 

NOP 
NEO BANE KE.^T 

W:> FIELf ALL 

PI-LOWE 

RUE St "" 

RAGE 

SH£.TER HA.-E 
SHOE-TENNIS 

SOCKS 

TROUSER/'IELD/NK 

UNDER SHIRT WOO. 

WEBBING HE.NET/PA:- 

N!SC-3NALL 

NISCHC: 

HISC-LARSE 

SHIRT UTlLlTt/BDu 

TROUSERS UTlLlTY/BEk; 

.04 

.17 

.30 

.18 
1.25 
.9* 
.s: 
.60 

.18 

l.£5 

2.50 

1.20 

4. 00 

2.8: 

A. 70 

■  i u 

»ill 

.15 

.62 

.15 

.1! 

.18 

.09 

2.00 

.40 

.65 

1.50 
.07 
.65 
.6' 

1.35 

.16 
2.75 
.65 
.15 

2.20 
1.20 
.19 
.16 

1.25 

2.50 

2.15 
3.20 

672 

109221 

47369 

425955 

625*9: 

31665 

16 
318A 

822 

56976 

130711 

38099 

13^576 
44706 

2026 
5722 
1892 

766^? 
40642 

965 
1304 

57356 
3506 

625 

704 

696.9 

10662 

£719 

( 

252 

230*: 

209" 

53 J?:- 

0 

4632 0 

47056 
632 

13^9 

16299 

1215 

4949: 

1563" 

1360 
44 

5726 

7207 

166.00 

4371.24 

6052.73 
127766.50 

629.54 

1031672.50 

29765.10 

14.40 
2547.20 

147.96 
71220.00 

326777.50 
45718.60 

76416.32 
11176.50 
6112.00 

16021.60 
8832.40 

19712.25 
30621.50 

115.60 
195.61 

25561. 96 

525.9o 

66.75 
126.72 
629.01 

32569.00 
26?'.60 

. 00 
36".,'. 

1612.8: 
1363.05 

42V3. dK 

.00 

633". s: 

17661". 50 
540. b'. 
206.65 

36077.60 

1576.00 

9402.29 

261 A. 62 

1725.Oo 
110.0, 

12336.70 

£3062.40 

210 z •   c 
LJC. „ 

57292 3891.72 

4269* 7257.92 

3628*2 106E52.E 

11196. 2015.2; 
B91E52.25 

33«! *• 31409.16 
122 110.7 

20*2 1636. 4 
485. 680.2 

46422 bO&i 1. C^J 

1146*6 287120 

33306 39969.6 
14160: 80826.2: 
32611 8202.75 

1734 6536 
122E: 34386. E 

1717 6069. 5 
74242 16562 

39621 29715.75 
265* 316. *2 
1279 191.65 

49226 3052..12 
519* 775. ■ 
2336 257.16 
739'; 1330.36 

212 19.1" 
6266 I860' 

10252 *::;.; 
o L 

1149. 

2*12 

4666" 
0 

3*25" 
3826- 

2C-9 

6855 

10515 
2515 

2977C 

29158 
496 
2t2 

60S" 

7204 

1566.. *5 
35109.t 

0 
616'..26 

143*9: 
125.E; 

1026.25 

22122 
3016 

565c.: 

52*6.'- 
622.: 

605 
r*0£.5: 
23052.6 

234re: 2213195.02 20S**9* 1949556.6" 

B   -   2 



LAUNDRY PRODUCTION DATA 

UNIT     FY 67 t      FY 67      FY 66 t      FY 62 
LOT f     ITEK DESCRIPTION HEIGHT    OF ITEMS       TOT      OF ITEMS       TG" 

LBS     LAUNDERED      LBE      LAUNDERED      Ltr 

LOT 13 - LAUNDRY ORISANIZATIONS- 46 HR 
COAT FOOi H/MED 
TROUSERS FOODH/KEL 
DRESS FOOD-.'«ED 
APRC". 

LC" »A - IPS 72 rtOUF 
BLOOSE 
CURTAINS/DRAPES 
JAJ>;ET. FIELD 
SHIFT EXCEPT ED, 
SHIR* BDO 

SKIRT KJZU 

TROJSER EXCEPT I 

TROUSE" ED-: 

«isc-sr,p_. 
«IS:-ME: 
«IS:-_P56E 
CWERA— 
HAN*;E:>:F-~ 

NA^If« 

P;LLCW:AE: 

SHEE' 

SHEE" RE3 

TABLE CO 

BAG LAUSIG 

BAG SLEEP I \C- 

CAP 

W5S-  CO 
DRPtWE~£ 

PA: BEI 

SOI." 

RUSE 

SHIR- TE 

SrtOR" A'M^E'IL 

SX-\S 

BED5PREA1 

TDUE. BA> 

TiWL BEA> 

«ISC. S*A_ 

N1EC. ICL. 

«ISC. LÖR3E 

.5( 5040 £520. Of 4625 £4:7.5 

LEO 467c- 5606.40 4£04 504-,. t 

.8: 69: 626.S; 
c7- c>-   r: 

.25 11* £6.50 20 E r 

105:7 e7üZ|l; 9£;Z fi, [ 

.A"1 io: 47. 47" 400 162 

£. 5l 73 182.50 59 14".5 

3.00 203 609. Ov 275 62: 

.47 1466 668.02 1562 736.9c 

£.15 4159 6941.65 4525 S72S. 75 

.75 29 £1.75 
-.r.c it"   T-L: 

1.20 1773 £127.60 Lk'K 27E ".2 

3, ex: 3673 1 £392.60 4597 14710.- 

.16 126 £3.04 13t 24.42 

1.25 66 107.50 £40 30.: 

£.5; 110 £75. (tO 6" dr.i' 

4.0; 1* 56.00 1 * UL 

_ • ■> 71 12.07 59 10. '.■-■ 

. i~ I . 00 c 

> ±>. 44 12. £0 17 

1.2: 0 .00 I' 

1.25 2t 32.50 3c 4; 

.SH üc' £0.62 1 c 16.9: 

.75 162 121.50 132 99 

1.25 0 .OX1 0 ^; 

.12 0 . 00 0 0 

.04 50 2.0! 4~ 1.5; 

.16 429 79.02 c \1 9..:: 

2.6': ; 2. 6. 

4.70 0 .0; 

1.35 0 .CK 0 

.25 146. T- 493 122.2: 

.2-5 cc 
c   r c- l*."7; 

.15 462 72. 3C 45- 66.: 

4.70 n . 00 b j". t 

C7 . J' 319 161.62 236 135.62 

,7( 0 . 0-'." 0 0 

.16 0 .00 0 (■• 

1.25 0 .00 0 0 

i. J.1 0 .00 0 0 

14242 26166.42 16447 JO'-iE 

B  -   3 



LAUNDRY PRODUCTION DATA 

UNIT     FY 67 I FY 87      FY ÖS # FY 86 
LOT t     ITEM DESCRIPTION          UEISHT    OF ITEMS       TOT OF ITEMS TOT 

LBS     LAUNDERED      LBS LAUNDERED LBS 

LOT #5 - IPR £4 HOUR 
BLOUSE 
COAT/JACKET 
SHIRT EXCEPT FX 
SHIR" Bit 
SKIR- 
TROL-SER EXCEPT BJL. 
TROUSER BDJ 
KISC-SWA- 
«sc-ier- 
«ISC-.ARSE 

CLOTH UAS'- 

DRAWERS 

RU6 SG FT 

SHI^ TEE 

SOCKE 

TOUE. Bfi> 

LAUNDRY BÜZ- 

HISC-SHA... 

n;s:-tcD 
MISZ-LPP3E 

HANKERZr-;lEr 

PILLOU CASE 

SHEE" 

LCT it - PAYRCL. DEDUCTION 

1 BUNDLE PES WEE' 

£ BUNDLES PER WEEK 

PERHENAT POR'»' :l 

PEK-<!EV('." --A"'  22 

.47 65 39.95 89 41.62 

1.40 97 135.60 120 lti 

.47 82: 293.75 596 26J. 12 

£.15 265; 6213.50 2639 6102.85 

.75 21 15.75 54 40.5 

1.20 ICE: 1237.20 112: 135: 

w* L.\.' 29: o 9459.20 2825 %-:■ 

.18 85 11.70 77 13.66 

1.25 45 56.25 39 46.75 

2.5C 55.00 Lb' 57.5 

.04 IS .76 42 1.66 

.18 135 24.30 £19 39.42 

1.35 120 162.00 52 71.55 

.25 205 51.25 216 54 

.15 165 24.75 237 35.55 

.57 46 26.22 64 36.46 

.75 0 . 00 9 6.75 

.18 11 1.98 -•> 6.66 

1.25 0 .00 0 0 

2.5. o .00 0 '■■■ 

. 1 / 3D 6.12 39 6.6: 

.3v - .90 2 . 6 

1.25. 4 5.00 18 22.5 

Ö56; 17621.38. 6733 17452.22 

12.00 672.2 1047756.« 3370C 404- 

12. OC 2061E 247416.00 15667 iDOi 

10792: :?9f: 492 £ 

B   -   4 



LAUNDRY PRODUCTION DATA 

UNIT     FY 87 ♦      FY 67      FY B6 •      FY 88 

LOT «     ITEM DESCRIPTION WEIGHT    OF ITEMS       TOT      OF ITEMS       TOT 
LBS     LAUNDERED      LBS      LAUNDERED      LBS 

mHHH«HHHHHHt»HHHHmHHmH«f „„„„,*♦«♦+♦♦«*♦**♦*+****«*♦*«♦ *«««♦! 11 III 111 !♦♦*♦♦■♦♦ 

LOT #8 

.OT »5 

ORGANIZATIONAL DRY CLEANING 
ALB l.OC 
AMICE l.OC 

COA" SHORT 1.50 

COAT LONG LINE" £-60 

CORPORA. 1.00 

CURTAINDPAPE2 £■ 5: 

H00IWIN7ER - LINE" 1.35 

JACKET ALL 1.40 

ALTAR CLOTH (L. 3.<X> 

PARKS 2.80 

PURIHCfiTOR l.OC 

SHIR" -47 

SCAR" ALL -15 
TOWEL FINGER .18 

TR0USEP A.. 1.2Ö 
TAB-UECLOTC .94 

ROBE''SOW* AL. 1.50 

«is:-s*;„ • is 
«ISC-ME: 1-25 
«ISC-LARGE £-5', 

SLOVES.'M~~EN -05 

HAT D: i.-c 
TAPESTRY/FJ£ ."I 

HISt-SMA- -16 
FIISC-NEL 1-25 
«ISC-LARGE £.50 

CAC- PILE .16 
CAP GARRISON •!£ 

CO VERA—/OVERAGE 4.00 

SCAF WÜL. -30 

DRESS .51 
SHIRT WOO- -60 

TROUSEF WJLL 1.60 

ORGANIZA'IONA. DRY CLEANING 46 riR 

COA" AG 1.80 
TROL'SE: AG £.£0 

SHIR" .*7 

12 
0 

1212 
762 

1» 

361" 
556 

16 
67 

267 

-43 

1283 

298 

2€ 
£022 

107 

189 
1410 

ISA 

0 

23" 

C 
4:5 

0 
19" 6 
22G 
417 
582 
165 

16290 

28491 
39757 
27277 

12.00 
.00 

1816.00 

2023.20 

2.00 

9032.5: 

607.3:- 
£2.40 

£01.00' 
603.80 
43.00 

593.61 
58.62 
4.68 

2426.40 

100.56 

£82.50 

252.60 

230.00 

. 00 

21.32 
9.5'.. 

115.62 
1.26 
2.50 
.00 

74.70 
.00 

7992.0<: 

66.9: 
372.47 

327.BO 

£64.00 

27932.67 

51642.80 

87*65.40 

!£8£>,. 19 

13 

0 

IPt 
69: 

12 

20 

136 

It 
232: 

2^6 

c'c 

£712 
36-2 
109 

£602 

292 
19- 

501 
0 

421 

35 

1 
0 

1466 
620 
789 

61 
180 

HC: 

29- 

95725 151929.39 

20221: 

2346? 

229S<. 

22636 

79091 

£06* 
1796.6 

697: 

1066.5 

16. i 
6-0 

36.6.4 

16 

109-:. 67 
45.22 
3.96 

3282.6 

346.66 

163.5 
469.62 

366.25 

4-8 

45. ':: 

( 
295."* 

6.2 

1.2* 

0 

£67.6% 
7A. 4 

3:5: 

c-. - 

16". 6 
64:.e 

62- 

4w'c*-.; 

7256--E 

10635.66 

125446. 66 

B  -   5 



LAUNDRY PRODUCTION DfiTP 

KK»»M>»HttM*+M^t»«-M»tM+tt«»t«+l MUM M»»MM-MHH IIIHIIIHH t^fr»MHh«^M^»HH^»»«+«»)HMMHH>»WMM 

UNIT     FY 87 «      FY 67      FY 66 t      FY 66 
LOT 4     ITEH DESCRIPTION WEIGHT    OF ITEMS       TOT      OF ITEMS       TOT 

LBS     LAUNDERED      LBS      LAUNDERED      LBS 

LOT 110 - IPR DRY CLEANING 72 HR 
BLOUSE 
COAT FUR TRIMMED 
COAT SPORTS 
COAT LONG LINED 
COAT LONG WC LINER 
CURTAIN 
DRESS 
DRESS EVENING 
RUG 
SKIP* W/C PLEATS 
SKIRT W/PLEATS 
SHIRT ALL MIL/CIV 
SHIFT W/HIL CREASE 
SUP CIV 
SWEATER 
TABLE CLOTH 
NECK'IE 
TROJSE- ALL 
UNIFORM K. 
«ISC. SMAL. 

MISE «i 
KISL.  LARGE 

LOT III - IPR DRV CLEANING  (SAME DA' 

BLOUSE 

COAT FUR TRIMMED 

COAT SPORTS/UNI FORT. 

COP* LONG W.LINEC 

COAT JDNG WC .MR 

CURTAINS 

DRESS EXCEPT EVENINC- 

RUG 
SKIRT W/D PLEA'S 

SHIPT ALL 

SHIR' n/H_ CREASES 

SUIT cr. 
TROUSERS ALL 

UNIFORK MIL 

SWEATER 

«ISC.  SMALL 

MISC MED 

MISC.  LARGE 

NECKTIE 

.47 464 ££'7.46 

3.00 C 15.00 

LAO 787 1101.80 

£.60 9E 257.40 
£.10 £66 56£. fiv 
1      * ,' 
1 . 1 . 606.30 

.9! 366 333.06 

2.80 17 47.60 

1.35 78c 1055.70 

.90 53c 476.80 

1.15 7 6.05. 

.47 1193 560.24 

.47 54 25.36 

2.90 600 1740. o: 

1.00 761 761.00 
.94 22 20.66 
.04 us 4.76 

1.2'? 299<: 356S. 00 
2.90 6ö4 1963.60 
.16 157 26. £6 

1.2. 10c IE'7.50 

£.50 •Jw' 137.50 

10636 13672.91 

.47 199 93.53 
3.00 0 . 00 
1.50 50S 763.5C 
£.6: 3i 76. o: 

£. £0 139 305. fc 
l.K 115 126.5C 
.91 161 146.51 

1.35 66 91. B." 

.90 £85 256.50 

.47 1207 567.29 

.47 23 10.6: 

£.90 £i: 669. 3v 
1.20 £044 £452.6: 

2.90' 50* 1461.60 

1.00 314 314.00 

.18 121 21.76 

1.25. 36 47.5( 

£.50 20 50. o: 
.04 114 4.56 

61; 746E. 36 

B04 

25 

1016 

is: 
315 

£16 

5*7 

21 

361 

702 

36 

1119 

32 

796 

826 

3 

l£t 

3440 

111 

350 

81 

96 

131 

6 

400 
44 

1A1 
66 

156 
C u 

192 

78i 

16 

240 
164" 

133 

23B 

116 

23 

21 

61 

442! 

377. B6 

75 

1422. 4 

314.6 

661.5 

679. z 

49". 77 

56.6 

467.21 

621. i 

42." 

525.93 
15.04 

£306.4 
626 

2.82 
5.0* 
4126 

330.6 
62 

101.2! 
cV 

13796.66 

61.57 

16 

60t 

,'4. ' 

141.96 

172.. 

366.6 

7. 52 

696- 

1976.4 

365.: 

£26 

20.66 

26.75 

B   -   6 



LAUNDRY PRODUCTION DATA 

UNIT     FY 87 I FY 8?      FY 88 # FY 86 
LOT t     ITEM DESCRIPTION          «EIGHT    OF ITEWE TOT OF ITEMS TOT 

LBS     LAUNDERED LBS LAUNDERED LES 

LOT #12 - HOSPITAL DRY CLEANING 
COVERALL 
EXT DR. 
PAD FDA* RUBBER 
TROUSERS 
SHOCK/PANT SUIT 
MISC. SWLL 
«ISC NEL 
MISC. LARGE 
CURTAINS/DRESS 

TOTAL PRODUCTION ALL ITEf.E 

TCTAL PRODUCTION DRY CLEANING 

T"H. PRO: x"iON JWNDEREI ITEI= 

4.0C 1 4.00 7 26 

1.40 7 9.6. 126 179.: 

2.80 S3 260. 40 0 f 

1.2C i 6.*0 157 l&i.-. 

1.30 3719 4834.70 3135 4075.5 

.16 46.4* 20: St.? 

1.25 181 226.25 14 17.5 

£.50 0 .00 8 C'. 

1.10 1947 2141.70 2229 2451.9 

6213 7531.£9 58S3 £99'. 4 

3452655 4364230. 54 315964E 347001'.. 97 

134966 208586. 04 121590 175751.6; 

331766? 4155544.50 3036*1 329426].:: 

B   -   7 



APPENDIX "C" 

PRODUCTION ANALYSIS  JULY-SEP FY 88 



LAUNDRY PRODUCTION DATA 

UN:T JIL 66 AUS SS SEP 6S JUL 66 AUG 62 S'J 62 

LOT I ITEM DESCRIPTION HEIGHT # OF JTEfiS     * OF ITEMS     # OF ITEMS       * OF LBS        » OF LPc * OF L?S 

L6S LAUNDERED       LAUNDERE[       LOUNDERET       LAUNDERED       LAUNDEREI       LA^.TE'EE 
H»HtfHWtH»WHHH«HHHHt»»H#fW»HHHtHttf+HtHHHH»tHH»«M«ftf»H»mH«tHH«HH»HnfnmH»( 

LOT #1 - HOSPITAL LflUXT-'v 

MSC-SMA.L .16 :■■? 47 15 4.8? 6.42 u. / 

«ISC-tCD 1.25 i: 22<- 29 13.75 292.1 36.25 

«ISC-LARGE o 11 r 0 c~. • 12.: 

PILLOu CASE; • J'1. 7""' • 462" 392- * < 7 '     " 14EE. : ::35.2 

bHz. z '   t»U   ' i.»** 1.25 Tii'.: 66". 6EEE 70 it. 2: 11036." 7652. T 

TAKE C^1- .9i HE: 1250 1162 i::o. :<• 1P5 1022.22 

TOwE- HAM . i ^ 5£r 44^: 8102 1022.6E 792. 3E :A:E.22 

LAüNDPi LARBE BAC- :.50 Ki 92" 67E 14';i5.5 I;E: 

Bftpv ITEWS- PEP L& 1.00 492 14EE 652' 45: 146E 652 

&OTHFCEE i. 5 •: 121c 122" 850 IS?- 1°,;-.c 
i w': 

BLAN-E* COTTE:« <t.(V 15:2 1722 1675 6o5E 69 .'w i J . w 

BLANKE* WOOL A. 7«: 0 (j c"; i 0 

CLCTH UAS>- .04 43E-J c-..' - 0 172.62 206.06 2 

COA* CONVALESCE'«* 7- *Jr 
22 60 12. E5 11.E El 

COAT OPERATING-'SCRJE .25 1552 £4 EC 206: 697.55 o5v. J 72E. 25 

SO* OPERA"INC/XRA- .35 342: 404 2 366: 1190.25 1417.15 1251.25 

6v<r SPC-'S * ill 16: 16: 20s 45.25 45 5: 

PAJAr: CQ" •  w>- cini ET: 16«" 722.2 6tc. 2: 57c.-5 

k                K}H*S- * REUSE ~ .fK; 211: 22:2 175E 1055.5 1156.5 6-2 

'              PAE <\c:~ 2 ' 5 1.2: ist C T 122 192. t 35.:: *!'■    ' 

~'Af»~E   EJV.A.ESEE'.* 'SE"'_r 
c 

. J'. : jt' i rrl l £; E 79',.: 997.5 6. : 

"OWE.. B"- 
ET.7 BEE! K:?E 531; t7:;.:5 56::."2 4732." 

yRAr:^ ,6( 462" 46:2 430( £762.2 ".'C ' r -**",- 

COvEc MA^E- 2. V, 29<- &,» 162 5EE I'JVC 322 

PI-.Ou .BO 17 iu 79 12.; 9.2 63.2 

SHEEP'S>:N .80 0 7 11 o S.t 6.6 

COA* DR'0*"<."J3r !-. .50 0 v.» 0 ( 0 

SHOE!- .6u 97 0 i 56.2 0 

L^EEE HJE" . 9:"' C "■ 62 c:, 
J.' 

eiit "7.«. 45 

SALVASE Hos- ii'i: l.'.' .■ 
>' 1 i 1 = * E" i*l 

DVE NEo ITE-E :.(":■ 
(' '. -'■"'E *i   r 

SHEETE *:~K; 1.25 26v- 25i'*" ~-c.- : i r • 31 2. 

362:5.;2        ^ 

C   -   1 



LAUNDRV PRODUCTION DATf 

UNIT JUL ee   AUS ee   SEP 86   JUL sß   ALE 68   SEC & 
"LG- *         ITEM DESCRIPTION                       «EIGHT t OF ITEME     I Of ITEMS     ♦ OF ITEM.-       I OF LBS         t OF LB;         * 0- LEE 

US LAUNDERED       LAUNDERED       LAUNDERED       LAUNDERED       LAUNDERED       LAUNDERS 
W>WHHHHHWHHW»>t(HWW»HWm>HWmttmHWHWIHHfmHHH """"■' "»tHHHHMHHHHt 

iüT #2 - ORGANIZATION*. 72 HR 

APRON FOOD r .£5                       5                     <■' 
HOTri UAS-: .04               i:37:              12652 

NAPKIN .1?                 *Ac.:'                37fc? 

PiLLüh CASE .2.            42:5'"          470:5 

Sfi vASE DVE SHE-" TCWE. .lb                 1725                    0 

s-ir ee-::- I.E.           64-^:          9:2s: 
TAt.E CJT- .9-                  26:1                22e 
UNIPOR» FftXr FOCI  h . 9C                        V                      0 
Sr,E •; r .6:                      C                    0 

M;S: SM-... .it                o           2222 

SLEEVE EAE 1.25            4:9;           6259 

EL^V.E7 2.50                94E"              132;? 

TRDJSEFE SWE-' 1.20                  2620                5(>S2 

-OWE. h-'- .57               1752:              i%o: 

SHCR'E 5*" .25                 2923                510E 

COvERA^S'C'vERA.-r *-M                    100                  14E 

Pfil ft-"RE:: E.E.                     37£                  452 

SP-EAI  ?E: *.'•'■                    15^                 242 

BPE .K!'-:.r". •"-       23EE      &6E4 

c-: :-;. .:E     £f5     c 
COVE" A-: .:.     2o-:      o 
CO.'E- «A~"=-EEE .2c      3762      £.205 

COVER EATEc'- .1:       2ä0      1S2E 

CC'v'-f ■ HEJf" ■'■-                    165      17;7 

DRAWER2 CC"ON>ßE. .12       636      718 
6^0:E/EHEr::A. TE:N:-EC .05      B     29 

JACKET FIE.' NEE 3.CO                     377                  627 

uINEF ►IE.D JflE>.E- .«0                    &~                 15t 

.:sE: PA--- .E:                      '0 

w: :-5:                  e               :, 

NE:- BAN: ^E.ME" 

PA:- rIE.I A.L 

PI, DW: 

RUE EE " 

RAE: 

SHELTER HA.-S 

SHOE-TENN:: 

SOCKS 

TROOSER/'IE.I.'Nrl 

UNDER SHIP' JCC. 
HEBE INC- HE.ME"/PA> 

K:S:-S*A.. 

»IS:-HE: 

«ISC-.ARGE 

ShIRT n.I'i'BD- 2.:' 
TROUSE5: u*;.:Ti^ 3.27 

C   -   2 

K 1.25 0 1.1 

109:2 454.64 502.3c 432.4E 

4515 752. 2 E4V.7E £~r. 5r 

£742: 1 jr.: - 141:4.; 6c-- 

32.27 3EE. •.. 0 25c.£2 

64-E: ;05::; 112922.-5 609 :.25 

3030 2£.4E.E<. 2237.E 2Ö4E. E 

122 (1 IK." 

0 V 0 ; 

22'vE ■ 401."': 357.2: 

452b 5245 782 E. 75 52,5". 5 

11155 23227.5 330)17.5 -7°--.5 

3155 3s.. 602:.2 J78E 

146;- 993E.9"' 11172.T 2-JI-.5E 

3262 730.75 Veil. 5 815.75 

84 40: 562 532 

8276 1052.5 127E.E 23:7«. - 

£11 7l4.- 11J-.4 95.. 7 

732,2 132: 2754,5 164'.. 5 

405 E 245- 4352 3725. 7: 
J * '. 3:. E 25. 4- 

3H 30 0 4E.5 

4292 23--. 5~ 38-T. : *"9 -.   - 

122; 4c £9-.,. 25 125.2 

0 12.15 i6&. r 
835 114.42 129.24 • r 

11 7- 2.t: £- 

1112 i i ** 202: 3j4: 

£22 34. E 22. - 52. 2 

1. ?c 

,12 

-i. 
ic 

25 

,15 
CM , c. 

1, p'l 

.15 

, IE 
1, c^ 

:■ V 

0 (, ice 

22; 2!3 0 :52.T; £;".:: 

2362 6455 47". 

0 

2122.2 
(' 

-*~7 \ 1222 3244 422."c 3v . . C -1 

34"- 2222 302? 1202".5 £2932. E: 

0 -.1 ( 
t. j IE!: 734 60.45 16,,-; 

637 1154 892 1841.4 2532.2 

822 i' 95 1039.2 
C

M" 135c ?c 110.77 257.24 

2'54t 4012    ' £652 530.64 722. 2.- 

10 i24'r 32 12.5 311.2= 

0 242 0 0 605 

435 ~! :■: 117, 942.25 1 c c ' 

lbO KK'2 543 C 1 1 32:5.: 

2160^2 £622 X 2\\--; 192.562.5 E^EE:". 2: 

t::.52 

24.75 

'; '. * 



LAUNDRY PRODUCTION DßTP 

UK;T JUL Bö AUS 86 SEP 63 JUL 66 flUG 66 BE: & 

ITEK DESCRIPTIO'. WE16c" # OF ITEKE     t OF ITEMS     I OF ITEMS       # OF LBS        t OF LBS * 0-  ^P' 

LB5 LAUNDERED       LAUNDERED       LAUNDERED       LAUNDERED       LAUNDERED       LAUFEREI 
ÜT * 

LOT 13 - LAUNDRY OR I SAN IZ AT I (M. 46 HE 
COAT FOOD H/MED 
TROUSERS FOCDH/MEI 
DRESS FOODH/ME: 

APR?. 

LO" »- - IPP 72 HOJ- 

BLOUEE 

CURTAINS'DRAPES 

JAC"E",  FJELI 

SHIRT EXCE:: BD. 

SH!;T BDL 

SKIP* KL'•::.■ 

TROUSER ElCr~~ BEv 

TROuSEf BD. 

«SE-SWL. 
«ISC-nEI 
XI EC-LAR3E 

COVERS 
HANKERS-::1 

NAP*.:?. 

PIL^OWCUE 

SHEE" 

SrfEE" REE 

TAB-E CLO"- 

BAE LflUND^ 

BAS SLEE^INE 

CAP 

WAS* ZS~- 

DRA.-E-E 

PA: BE: 

RÜE: 

s-:" TEE 

SHOE- AT*_ET:L 

SOCK: 5 

BEDSP'REAI 
TOWEL BAT^ 

TOWEL BEA>. 

«St.  SMA„ 

«SC.  NED. 

«St.  LARGE 

.91 

.25 

47 

OC 

47 

7r 

IE 
04 
■ t 

57 

70 

16 

25 

5-0 

62E 

434 

71 

llv 

&4 

439 

443 

14 

13 

1 

I 

0 

(J 

0 

c 
23 

0 

0 

6 

19 

0 

0 

c 
0 

1725 

340 

31E 

49 

31 

73E 

£ 

126 

399 

12 

17; 

40." 

10 

6 

7 

u 
2 

10 

0 

0 
4 

49-t 

260 

22 

16 

8:4 

12 

0 

0 

0 

0 

311 

520.6 

64.6: 

9Ci.4: 

30.0c 

0 r*7 c 

3 C1 

165 55.4E 

315 943.65 

lb. 5 

223 276 
353 1417.6 

.Z'y 3.96 

11 17.5 

3v 32.5 

V 4 
C l.OE 

0 

0 

0 

17.25 

0 

0 

170 
374.4 

44.53 
7.75 

25.1 

16 

6C.lt 

857.65 

2.6. 

7.5 

0 

0 

45 21. 
0 

i 1 V 

6 0 5. 11 1 c 

32 Z>~* 12. 1 =■ t. 6 

1 C 0 4. 

* 1 
i^ 10 63 b.;~ 

0 (: 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 (. 

let 
0 
9 

66.63 

£7?, 25 

205.2 ii'.l 
126- 125".E 

1.6 3.9E 

10 13.75 

17.5 75 
G '. 

.5: . ~i,L 

c 0 

15 

c 
4.0: 

135^ 133E 2993.62 2534.5: 

C   -   3 



LAUNDRf PRODUCTION' DATA 

UNIT              J'JL 86            ftUB 86 SEP 86 JUL 68            ftUb 65 SE* 6= 

LP* *         ITEW DESCRIPTIOS                       WEIGHT         t OF ITEM5     * Or ITEMS • CF ITEWE I OF LBS t OF LBS * CF LEE 
LBS              LAUNDERED       LAUNDEREI LAUNDERED LAUNDERED LAUNDEREI LftüNjE-SI 

LOT #5 - IPR 24 HDUF 

BLOUSE 

COAT/JACKE' 

SHIRT EXCEPT BD.: 

SHIRT BDJ 

SkJ" 

TROUSER EXCEP" ED: 
TROUSER BDJ 
K:3C-S«A„ 

«ISC-CD 

WSL-Lft»3L 

CLOTH UftS^- 

DRAtJEcE 
RuZ- 5Q F" 
SH;F" TEt 

soc-.s 
TOWE. B-"- 
UAUNDR> B«S 
i« i s: ->■'-- 

WISHED 

K:S:-.~"-3E 

HAN-.E RZ-. IE- 

PI LLD» :P.EE 

S-€E~ 

ÜT «2 - PAr'RO^ DEDJTIO. 

1 BJND-E Pi- WEE- 

£ BJND.EE PER JEEK 

PERMED." PART; 21- 

4 ' 

v; 

75 

20 

IE 

50 

16 

If 
err- 

75 

It 

10 

IE.'>: 
12. OC 

296 

40 

3 
3 

14 

es 
l 

93 

111 

3E 

l 

IE 

v' 

4 

1:3-* 

4953 

i 

c - 

49" 

16 

7£ 

493 

1 

C 

16 

66 

0 

60 

74 

14 

0 

1*49 

33 IE' 

1402 

4£ 

ie: 

IE; 

1 

IE 

3 

0 

0 

0 

c 
0 

0 

0 
(1 

0 

('■ 

0 
o 
c 

543 

2326 
13-44 

4.7 
"7 / 

14.5" 

623.5 

i_» .- - 

71. E 

947.2 

7. c 

3.75 
7   c 

.56 

16.02 

1.35 

£3.2: 

16.65 

16.24 

1776.3E 

594 3 E 

1745- 

2.62 

3. t 

24.9: 

1066.5: 

157«.. 

.16 

15.6-. 

C 

20 

11.1 

0 

0 

£65:.9: 

39744 

16624 

0 

4.2 

-':,c-. 

39Z.45 

145. E 

524.6 

.16 

15 

0 

0 

0 

0 

0 

2792E 

161EE 

6410 47:4 3b .c 44,- 

C   -   4 



LAUNDRY PRODUCTION DATA 

UNIT     JUL 66    AUG 66 SEP 66 JUL 88    AUG 66 SEP 6: 
W

LL' ¥         ITU» DE3CPIPTIÜN         «EIGHT   i OF ITEMS  I OF ITEMS t OF ITEMS • OF LBS • OF LE: * 0" LEE 
LE5     LAUNDERED  LAUNDERED LAUNDERED LAUNDERED LAUNDERED LADDERED 

LOT 16 - ORGANIZATIONAL DR> CLEANING 

ALE l.O1: 0 0 0 0 C 

AMICE 1.0!' Ü c 0 0 0 0 

COAT SHORT 1.5. 35 136 7~    c J-. - 2^4 

COAT LONG LIKE: £.6( 1 35" 0 £.6 1C3I.2 (i 

CORf'JRAL 1.00 0 0 0 0 '.' ' 

CURTAINDRAPE2 lit Dv 601 44E C£ £00-.5 * id . J .: 

HOODWIN^ER - LINE! 1.25 0 0 0 0 'l- 0 

JAC'~ A.: 1.4: 11 2 n 15.4 2.6 

ALTA; ZS'-- ft.. 3. C"! 0 0 
fi 0 

PAR'.A £.60 27 4 0 75.6 i *   ;■ C 

PJRI'ILTA'O- 1.0! 0 0 c 
'-'■ 

•■ 

SHIR" .47 6 66-: 130 3.76 404.2 6i.: 

SCARr A.. .15 1!' 0 0 1.9 (> '•' 

TOwE. FINGER .It 0 0 c 0 0 ( 

TROJiE" A_ 1.20 62 453 136 74.4 55:. 6 163. 2 

TAB-ECO"- .94 22 86 30 20.66 62'. 72 26.2 

RDEEoCW*. A.. 1.50 0 42 5 C 62 13.5 

*I6C-SWA__ .18 16 6 3 3.24 1.02 .^i. 

K ISC-P.E. i t £.1 11 w"7 24 13.75 46.25 i: 

|                «ISC-LARGE 
;    c 12 15 2 32.5 47.5 

C 

"                GLOVES'":"£». .05 75 0 7.i: < 1.   . 

HA* tl 1.10 l 0 0 0 
'-■' 

1 . 

TAPEE'R"'. :LA: .54 255 5 0 £35.7 6.46 

KISC-SHA- .16 4 C r . 72 0 1. 

M:SL-I€I 1.25 : 0 0 1.25 V 

M:S:-UARGE 0 0 Ü 0 <! '- 

CAP PILE .16 6 Ü 0 1.44 C 
>■ 

CAP BftSRISC'. .12 153 135 0 £3.16 16.62 (, 

COVERA.L/OV^RAL.E 4.00 10 
i ;. 40 10: 46 

SCAR" WCilL . ^ 15 t! 
-■ 

v 

DREE 2 . 9: (■■ -" (j i: 1 r     m " 

SHIR" nOCL. .6! ~ 0 ^ 4.2 

TROUSE; WÜCL 1.60 0 0 

52'6 £6<:7.:: 

'* 

1565 262"' 3605. 6-0 6:3.1: 

LC" »5 - ORGANIZATION«. DRt C-EANING 46  Hr 

COA" AG 1.6'! 31 Si 29:6 2053 574". i< 7052.4 J1" il. ** 

TROUSER AC- -'     I'M 295t 5475 319: 679:.£ 12052.2 7025 

SHIRT .47 3193 3933 >', 2 ] 1500,71 1646.5. J'.i,    r ~ 

10362     1333-      7279   16039.31   20954.7.   ]«£76.57 
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LAUNDRY PRODUCTION DATO 

1                          UNIT     JUL 68 AUG 66 SEP 68    JUL 68 AUG 86    SEP 8E 
LO^ (»   ITEM DESCRIPTION        WEIGH'   t Of ITEMS I OF ITEMS * OF ITEMS I OF LBS • OF LBS * OF LBE 

LBS     LAUNDERED LAUNDERED LAUNDERED LAUNDERED LAUNDERED LAUNDEREI 
«imniiiniiimiHtt««M«»wf+"^i^""»*"**»*^^ 

LOT #10 - IPR DRY CLEANING 72 HR 

BLOUSE .47 9: 67 fl£ 42.77 40.65 36.5*1 

COAT FUR TRIMMED 3.(X £1 1 1 62 - - 
COAT SPOR'S 1.40 45 58 96 63 76.4 is".; 

COST LONG LINE! 2. 6 ■: 7 4 1; 7.6 lO.A 3:.£ 

COA' LONG 00 LINE- £.10 4 3 17 6. A 6.E *c    — 

CURTfilS 1.10 14 8 8 15.4 6.6 £.; 

DREES 
q< 4s 47 73 43.66 43.77 66.4. 

DREE; EVENIN3 £. 6'. 0 c 13 -; 5.6 36. A 

RUE 1.35 4 1 5.4 1.35 4.05 

SKIRT W/C ^EA'E .90 57 c ; 58 51.3 46.6 5£.£ 

SKIP" k/P.ESTE 
«    < r IE 3 13.6 3.45 c   -rr 

hi.    J 

SHIRT ALL MI./::»■ .47 46 56 110 21.63 £7.26 51.7 

S-ilT U.'MI. CREASE .47 6 4 9 £.63 1.68 4.23 

SLT Civ 2.90 51 70 75 147.5 2CE £17.5 

SWE-TE' l.(K 15 14 51 1 -1 14 r , 

TAK.E CCTh .94 1 0 0 .54 0 0 

NECK'IE .(»A 0 3 0 0 .1£ 0 

TROJSEF HL. 1. 2C 302 £48 30»:. 36E.4 25". 6 36; 

UNI-D-* M:~ £.9. 4 6 10 11.E i '. *■ *- 
m          MISC. S"*L. ■ i C 18 £0 35 3.24 3.6 7.0£ 

"           MIS: ME: 1.25 4 IE 1 5 •-' *   vr 

RISC.  LAR3E 
-     C ' 
I.. J'. 6 2 4 i". 

909. 07 

t>': 

665.4E 

32.: 

756 7£1 576 :i?3.4' 

LC"  >::  -  K>  DP'  CLtiN'lNE   'SA"E  D-" 

BLOL'EE . 47 15 5 39 7.05 £.35 16.23 

CDS' FUR TRIMMED 3. OC 4 C i 
%z- 
i u 0 - 

COAT SPOPTS/UKFORM 1.50 1£ 13 55 1c 19.5 82.5 

COP' .ONE w.-INE11 £.&; £ 1 4 ., J 2.6 I'... A 

CD*" u>E ,C .INE? .... C £ 
7 0 4.4 :.. - 

CUF'SINE l.K 12 3 (i lw>li t_ft   «. 

DREES ItZE*~ EVEMvE .9: 10 1 C 5.: . r. -■ 

RJG 1.2. 14 IE £7 16.5 l:.i 36. ^E 

SK:*~ w: P.ES*E . 90 C 
J ( 0 4.5 V »j 

SHIFT A.. .47 18 13 £9 *7    r ^ 6.:: is. E: 

SHIRT k.'ML CPEPEE; .47 aL 
•7C ~2 35. ei 34. ;•: 

SUIT CIV E.EK: 19 c 
J £t 14. " c     : 

TROUSERS AL. l.cTO 13: 135 -\. r 
il* J 157.; 16E.E 25c 

UNIFORM K. £. 90 3 6 Z 6.7 17.4 5.. 

SWEATER i.OC 4 £ l: 4 '- ;; 

«ISC.  SAA-- .18 7 3c IO 1.26 5.7: _■. fz 

HISC «ED 1.25 1 3 3 1.25 3.7: '   7Z 

MISC.  Löfr3E £.5; *i i 4 7.5 U.   v.' '■ ■ 

NE:-*!E .04 0 6 0 0 .3c \ 

J!. 325 356.33 305. o: 

C - 6 



LflJNDRV PRODUCTION DfTP 

UNIT              JUL 66            flUG 66 SEP 6E            JU. 66 AUS £E SEP 6: 

LCT *          ITE* DESCRIPTION                        WEIGKT         * IF ITEMS     * OF I TEC! 3 * OF ITEKE * OF Ur * C-  IK- * 0"  i_r 

LBS              LAUNDERED       LAUNDERED LAUNDERS: LAUNDERED LAUNDER LAL\DE:E: 

GT »IE - HOS^'TA. DR» CLEAN'S; 

COVERfLL A. 0, 

CDAT DR. I.A. 

PAD RJft« RUBBEF £.6, 

TROUSERS 1. c\ 

SHXK/PH\" SJ:" i. u'. 

«IS:, SCP... .    4 C 

M:S: «E: 1.   ~~- 

iris:, LAFSL '       C. ' 

CL;=*A:M'DFESE 1  .    1: 

0 0 
( 0 
') (' 

c u-.- -• 

0 

0 !■' 

TDTft. PRODUCTION ftl- ITE^S 

TCTH. PRGDJE'/JN D;I CLEAN:\E 

TD"A_ PRODJ:~:ON RUNDERE: I~E^E 

34: 

i\;i :95:;.s: 

tSSv'Sb 

i?SEEE."5 

Ü    *^    *M-    2^    J^L     '. tf*" 

P.'.u.i EC'i-Ef FEE! 

irl'.'JE DDrE:*;: w- 

9(c 961 

a:; 
4630 

-■RjErSE »IP"E: 

UP" 

WP" ::   _S  _Aj\ 
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APPENDIX "D" 

PLANT LAYOUT & INVENTORY FORMS 
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FT.    LEONARD   WOOD   LAUNDRY   PLANT   STUDY 
EQUIPMENT   SURVEY 

FLOOR   PLAN   EQUIPMENT   NO. 

TYPE   OF   EQUIPMENT 

EQUIPMENT   CAPACITY 

MAKE/MODEL   NUMBER 

12       3        4 

WASHER   -   EXTRACTOR 

G.A.    BRAUN   /   NTD   £00 

MOTOR DATA MOTOR   #1 

WASH 

MOTOR   #£ 

EXTRACTOR 

MOTOR   #3 

SERVICE 
H. P. 7-1 /?. 1£.5-£5 
VOLTS £OÖ-£30-4£0 £30 

F. L. A. £4.8-£l.£-10.8 40-46.4 
RPM 1740 650-1700 

ACTUAL   AMP 1 »i« *-J c.'7. 5 
ACTUAL   VOLT ir.' fci O "~ £■' vi o *"" d <Jt *J 

MISCELLANEOUS   EQUIPMENT    INFORMATION 

SPEED " WASH   - 

STEAM   LINE   SIZE 
STEAM   VALVE   RATING 

COLD   WATER   LINE   SIZE 
HOT   WATER   LINE   SIZE 

31. 7 EXTRACT £77 

1-1/2" 
14   PSI 

4" 
4" 

145   F      WASH   WATER 
110   F   EXTRACT   WATER 
SERIAL   NOS.    NTD60071167-70 
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FT. LEDNORD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOUR PLAN EQUIPMENT NO. 

TYPE UF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

5   6 

WASHER - EXTRACTOR 

800 POUND 

G.A. BRAUN / NTD 800 

MOTOR DATA MOTOR #1 

SERVICE WASH 
H. P. 10 
VOLTS £30-460 
F. L. A. £8-14 
RPM 1745 

ACTUAL AMP ££ 
ACTUAL VOLT 

MOTOR #2 

EXTRACTOR 
15-30 
£30 
55-74 
830-1670 

MOTOR #; 

MISCELLANEOUS EQUIPMENT INFORMATION 

SPEED "    WASH 

STEAM LINE SIZE 
STEAM VALVE RATING 

COLD WATER LINE SIZE 
HOT WATER LINE SIZE 

31. 7 EXTRACT - £77 

l-l/£" 
14 PS I 

4" 
4" 

SERIAL NOB. NTD80076176 
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FT.    LEONARD   WOOD   LAUNDRY   PLANT   STUDY 
EQUIPMENT   SURVEY 

FLOOR   PLAN   EQUIPMENT   NO. 

TYPE   OF   EQUIPMENT 

EQUIPMENT   CAPACITY 

MAKE/MODEL   NUMBER 

7       8 

WASHER   -   EXTRACTOR 

£00   POUND       (MAX   CAPACITY   £30   LB. ) 

G.A.    BRAUN   /   £00   NSP 

MOTOR   DATA MOTOR   #1 

WASH 

MOTOR   #2 

EXTRACTOR 

MOTOR   #3 

SERVICE EXTRACTOR 

H. P. 3 10 3 

VOLTS £00-£30-460 £30-460 £30-460 

F. L. A. 9. 9-13. 6-6. 6 £8-14 9.0-4.5 

RPM 1700 1650 1750 

ACTUAL   AMP 
ACTUAL   VOLT 

MISCELLANEOUS   EQUIPMENT    INFORMATION 

SPEED - WASH 

STEAM   LINE   SIZE 
STEAM   VALVE   RATING 

COLD   WATER   LINE   SIZE 
HOT   WATER   LINE   SIZE 

"""  tit 1 • fci 

3/4" 

EXTRACT   -   310/620 

SERIAL   NOB.    NSP2007871138 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

9   10   11 

WASHERS 

100 LB 

MODEL 44-22-100 

MOTOR DATA 

SERVICE 
H. P. 
VOLTS 
F. L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR #1 

WASH 
£ 
£08-230-460 
fc. 4-8. 0-3. 0 
1725 

MOTOR #£ 

WASH 
5-2.5 
£30 
14-13 
1865-1880 

MOTOR #3 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLPN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

12 

SHEET WASH 

TROY LAUNDRY MACHINE/EE1 

MOTOR DATA MOTOR #1 MOTOR #£ MOTOR #3 

CONVEYOR 
3/A 
£30-460 
36-1.8 

SERVICE 
H. P. 
VOLTS 
F.L. A. 

WOSH 
15 
23Ü-A6Ü 
46-£3 

CONVEYOR 
3/A 
230-AfcO 
3£-i.a 

RPM 

ACTUAL AMP 
ACTUAL VOLT 

MISCELLANEOUS EQUIPMENT INFORMATION 

SPEED 

STEAM LINE SIZE 
STEAM VALVE RATING 

COLD WATER LINE SIZE 
HOT WATER LINE SIZE 

3/A" 

1-1/2" 
1-1/S" 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

13 

SHAPER, PRESS, AND CONVEYOR 

TROY LAUNDRY MACHINE/c'El 

MOTOR DATA MOTOR #1 

SERVICE SHAPER 
H. P. 1 1 K. W. 
VOLTS £20 
F. L. A. 38 
RPM 3480 

COS =90 
ACTUAL AMP 
ACTUAL VOLT 

MOTOR #£ 

PRESS 
11 K. W. 
££0 
40 

COS = 83 

MOTOR #3 

CONVEYOR 
c 
£30-460 
7.0-3. 5 

MISCELLANEOUS EQUIPMENT INFORMATION 

SPEED 

STEAM LINE SIZE 
STEAM VALVE RATING 

COLD WATER LINE SIZE 
HOT WATER LINE SIZE 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

14 

DRYER - TUMBLER 

400 POUND 

CHALLENGE DRY FLO LAUNDRY/DFG-S 

MOTOR DATA 

SERVICE 
H. P. 
VOLTS 
F.L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR DftTA 

SERVICE 
H. P. 
VOLTS 
F. L. A. 
RPM 

MOTOR #1 

TUMBLER 
£0 
£30-460 
48. 7-24. 4 
3500 

MOTOR #4 

CONVEYOR 
1 
£30-460 
5. £-£. 6 

MOTOR #£ 

TUMBLER 
5 
£30-460 
7.9-15.6 

MOTOR #! 

BURNER 

£30-460 
6.0-3.0 

MOTOR #3 

CONVEYOR 

£30-460 
7. 0-3. 5 

MISCELLANEOUS EQUIPMENT INFORMATION 

PROPANE LINE SIZE 
GAS VALVE RATING 

FIRE RATE 

GAS INPUT 

BURNER SIZE 

STEAM 
AIR 
WATER 

£-l/£" 
15 PSI 

3, 350, 000 BTU 
£,750,000 BTU 
6000 CFM AIRFLOW THRU DRYER 

3 MILLION BTU 
80 LB COMPRESSED AIR 
40 LB MINIMUM WATER PRESSURE 

15-S01   CHICAGO BLOWER 

1£00 LB/HR AT 100-1£5 PSI 
4 CFM FREE AIR AT 80 PSIG 
40 GPM AT 40 PSI 
(APPROX. l-l/£ GAL./LB LAUNDRY) 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

MOTOR DATA MOTOR #1 MOTOR #2 

SERVICE 
H. P. 1-1/2" 
VOLTS £08-220-440 

F. L. A. 4.6-2.3 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

15   20 

DRYER 

TROY MINUTEMAN / 42 X 42 

MOTOR #: 

MISCELLANEOUS EQUIPMENT INFORMATION 

SPEED 

STEAM LINE SIZE 
STEAM VALVE RATING 

COLD WATER LINE SIZE 
HOT WATER LINE SIZE 

125 LBS MAXIMUM STEAM.PRESSURE 
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FT. LEONORD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

MOTOR DATA 

SERVICE 
H. P. 
VOLTS 
F.L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR #1 

TUMBLER 
3/4 
£08-230-460 
3. 6-3. 0-1.4-1, 
1725-1425 

19   17 

DRYER 

THERMATIC AMERICAN / MODEL 121 
42 X 42 

MOTOR #2 

FAN 
3 
£08-230-460 
7. 6-8. 8-3. 8-4. 4 
3450-2850 

MOTOR #3 

MISCELLANEOUS EQUIPMENT INFORMATION 

SPEED 

STEAM LINE SIZE 
STEAM VALVE RATING 

125 MAX STEAM PRESSURE 
11 BOILER HP 

1BHP=38.6 LB/HR STEAM 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

31   33  34 35 

MOTOR DATA MOTOR #1 

SERVICE TUMBLER 
H. P. 1/2 
VOLTS £20-440 
F.L. A. 1.6-9. 5 
RPM 1750 

ACTUAL AMP 
ACTUAL VOLT 

18   16   31 

DRYER 

110 LB. DRY WEIGHT 

AMERICAN ZONE AIR / 44 X 42 
FED STOCK NO. FSN-3510-141-8137 

MOTOR #2 

FAN 
1 

MOTOR #3 

MISCELLANEOUS EQUIPMENT INFORMATION 

SPEED 

STEAM LINE SIZE 
STEAM VALVE RATING 

36 RPM 

1" 

312 LB/HR STEAM CONSUMPTION 
£5 MINUTE DRYING TIME 

1BHP=38.& LB/HR STEAM 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

28   29   27   30 

GAS DRYER 

CISSEL / 44CD42E 

MOTOR DATA 

SERVICE 
H. P. 
VOLTS 
F.L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR #1 

TUMBLER 
1 
£08-240-480 
3. 3-3. 7-1. S 
1725 

MOTOR #2 

FAN 
1-1/2 
200-230-4&0 
£. 0-6. 0-3. 0 
1725 

MOTOR #: 

MISCELLANEOUS EQUIPMENT INFORMATION 

£50,000 BTU/HR INPUT (PROPANE) 
11" MANIFOLD PRESSURE 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

37 25   26   23   22 24   21 36 

DRYER 

V 210-240 LB/HR 

CISSEL / L4242 

MOTOR ] DATA MOTOR #1 MOTOR #2 MOTOR #3 

SERVICE 
H. P. 
VOLTS 
F. L. A. 
RPM 

TUMBLER 
3/4 
230-460 
2.8-1.4 

FAN 
1-1/2 
208-220 
6-3/5-2.5 
1440/1730 

ACTUAL AMP 
ACTUAL VOLT 

MISCELLANEOUS EQUIPMENT INFORMATION 

SPEED 

STEAM LINE SIZE 
STEAM VALVE RATING 

7.3 BHP AT 125 LB STEAM 
EQUIVALENT FOR GAS FIRED 300,000 BTU INPUT 

1BHP=38.6 LB/HR STEAM 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

38 

STEAM DRYER 

40 POUND DRY WEIGHT 

HUEBSCH MFG  -  MILWAUKEE 

MOTOR DATA 

SERVICE 
H.P. 
VOLTS 
F. L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR #1 

TUMBLER 
1/4 
208-220 
1. 1 

MOTOR #2 

FAN 
1-1/2 
208-220-440 
4. 9-4. 8-2. 4 
1725 

MOTOR #3 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. - 39   40 

TYPE OF EQUIPMENT - GAS DRYER 

EQUIPMENT CAPACITY - 400 POUND 

MAKE/MODEL NUMBER - NORMAN / 171 

MOTOR DATA        MOTOR #1 MOTOR #£ 

BURNER 
£5 
£30-460 
64-3£ 
1750 

MOTOR #."5 

SERVICE            TUMBLER 
H. P.               5 
VOLTS              £30-460 
F. L.A.             15-7.5 
RPM 

HYD PUMP 

£0B-££0-440 
/£. 7 

ACTUAL AMP 
ACTUAL VOLT 

FAN MOTOR IS INACCESIBLE 

MISCELLANEOUS EQUIPMENT INFORMATION 

GAS LINE SIZE 
BURNER CAPACITY 

£" 
3,000,000 BTU AT 7-20" W. C. 
(APPROX 50 CFM) 

DRYING TEMP. 205-£15 F 
EXHAUST TEMP. 180 F 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

41 

6AS DRYER 

400 POUND 

AMERICAN DRYER CORP. / 73 £1 

MOTOR DATA MOTOR #1 

TUMBLER 
7.5 
£08-£30— 
££-£1-10, 

4&0 
• 5 

MOTOR #£ 

FAN 
10 
£08-££0-440 
£8-£5-l£. 5 

MOTOR #3 

SERVICE 
H. P. 
VOLTS 
F. L. A. 
RPM 

BURNER 
l/£ 
£08-£30-460 
£.0-1.0 

ACTUAL AMP 
ACTUAL VOLT 

MISCELLANEOUS EQUIPMENT INFORMATION 

BURNER MINIMUM CAPACITY   840,000 BTUH 
MAXIMUM CAPACITY   2,000,000 BTUH 

(NATURAL GAS) 
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FT. LEONPRD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

42 

LINT TRAP 

CINCINNATI FAN / WAF-42-15 

MOTOR DATA MOTOR #1 

FAN 
15 
230-460 
39. 8-19. 9 

MOTOR #2 

PUMP 
1 
208-220-440 
3.2-1.6 
3450-2850 

MOTOR #3 

SERVICE 
H. P. 
VOLTS 
F. L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE ÜF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

43 

LINT TRAP 

CINCINNATI FAN / WAF-42-10 

MOTOR DATA MOTOR #1 

FAN 
10 
£30-460 
££. 8-13. 4 

MOTOR #£ 

PUMP 
1 
£08-220-440 
3.£-1.6 
3450-£850 

MOTOR #3 

SERVICE 
H. P. 
VOLTS 
F. L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NÜ. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

MOTOR DATA MOTOR #1 

DRIVE 

MOTOR #£ 

SERVICE 
H. P. 7-l/£ 
VOLTS £08-££ü-440 
F. L. A. £3.4-££-ll 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

44   45   46   47 

SHEET PRESS 

SIZE 120 

AMERICAN LAUNDRY MACHINE 

MOTOR #3 

MISCELLANEOUS EQUIPMENT INFORMATION 

SPEED 

STEAM LINE SIZE 
STEAM VALVE RATING 

COLD WATER LINE SIZE 
HOT WATER LINE SIZE 

DESIGNED FOR 100 LB STEAM 

4" REDUCE TO £" 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLUOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CP.PP.CITY 

MAKE/MODEL NUMBER 

MOTOR DATA MOTOR #1 

SERVICE DRIVE 
H. P. 1-1/2 
VOLTS £30-460 
F.L. A. 54. -£. 7 
RPM 1755 

ACTUAL AMP 
ACTUAL VOLT 

49   48 

SHEET SPREADER - FEEDER 

McCABE  - LUBBOC TX 

MOTOR #£ MOTOR #3 

FAN POSITIONER 
1/4 1/4 
115-230 115-£30 
4. 4-£. £ 5. £—d.£ 

M ISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

51   50 

SHEET FOLDER 

TROY / STOCK #FSN-3510-233-433: 

MOTOR DAT« 

SERVICE 
H. P. 
VOLTS 
F. L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLH 

MOTOR *1 

230-4&0 
3.2-1. 6 

MOTOR #£ 

1/3 
£08-220-440 
1.4-0. 7 

MOTOR #3 

1/3 
208-220-440 
1.4-0. 7 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. - 52 

TYPE OF EQUIPMENT - SHEET FOLDER 

EQUIPMENT CAPACITY - 120 INCH 

MAKE/MODEL NUMBER - AMERICAN LAUNDRY 

MOTOR DATA        MOTOR #1 MOTOR #£ MOTOR #3 

SERVICE 
H. P. 
VOLTS 
F.L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

MOTOR DATA 

SERVICE 
H. P. 
VOLTS 
F. L.A. 
RPM 

ACTUAL   AMP 
ACTUAL   VOLT 

MOTOR   #1 

1/2 
230-460 
2.7-1.35 

53 

SHEET  FOLDER 

JENSEN   ,    AMERICAN   STACKRITE 

MOTOR   *2 MOTOR   #3 

MISCELLANEOUS   EQUIPMENT   INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

MOTOR DATA 

SERVICE 
H. P. 
VOLTS 
F. L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR *♦! 

1 
£30-460 
3.8-1. 9 

54 

TOWEL FOLDER 

TEAM INDUSTRIES   L. A. 

MOTOR #£ MOTOR #3 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LPUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

MOTOR DATA 

SERVICE 
H. P. 
VOLTS 
F.L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR #1 

MIXER 
1/3 
115-230 
4.4-2. S 

55 

WATER & CONDITIONER DISTRIBUTION 

*4   EACH 
MOTOR   HH 

PUMP 
1/4 
115-230 
5. 2-2.fc 

MOTOR   #: 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

78  77 

PANTS DRYER CABINET 

MAKE/MODEL NUMBER COLMAC 

MOTOR DATA MOTOR #1 

EX. FAN 
1/2 
115-230 
7. 8-3. 9 

MOTOR #2 

BLOWER 
1/2 
115-230 

MOTOR #3 

SERVICE 
H. P. 
VOLTS 
F. L. A. 

CONVEYER 
1/lfc 
115 
3. 6 

RPM 

ACTUAL AMP 
ACTUAL VOLT 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONORD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

79   78   82   81 

PANTS PRESS 

CÜLMAC 

MOTOR DATA 

SERVICE 
H. P. 
VOLTS 
F.L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR #1 

FAN 
1-1/£ 
£08-££0-4A0 
4. 7-2- 35 

MOTOR #£ MOTOR #: 

MISCELLANEOUS EQUIPMENT INFORMATION 

3 HP STEAM 
80 POUNDS AIR 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NÜ. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

&6 

DRYER - DRY CLEAN AREA 

MOTOR DATA MOTOR #1 MOTOR #£ 

BLOWER 
3/4 

MOTOR #3 

SERVICE 
H. P. 
VOLTS 
F. L. A. 
RPM 

TUMBLER 
l/£ 
£30-460 
2. 6-1-3 
1 140 

ACTUAL AMP 
ACTUAL VOLT 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

87   88   89   90 

DRYER - DRY CLEAN AREA 

MOTOR DATA MOTOR #1 

SERVICE TUMBLER 
H. P. 1/3 
VOLTS ££•0 
F. L. A. 1.6 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR #£ 

BLOWER 
1/3 
£20 
1. 6 

MOTOR #: 

MISCELLANEOUS EQUIPMENT INFORMATION 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

92   91 

WASHER - DRY CLEAN AREA 

110 POUNDS 

110 SMS 

MOTOR DATA MOTOR «1 

SERVICE TUMBLER 
H. P. 7-1/2 
VOLTS £20-440 
F. L. A. £1-10.5 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR #£ 

TUMBLER 

££0-440 
11. 6-5.8 

MOTOR #: 

PUMP 
a 
££0-440 
£-. 8-3. 4 

MISCELLANEOUS EQUIPMENT INFORMATION 

80-100 PSI AIR 
60 PSI WATER 
100 PSI STEAM 
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FT. LEONORD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

93 

WASHER - DRY CLEAN AREA 

70 POUND 

MOTOR DATA MOTOR #1 

TUMBLER 
5 
££0-440 
13. 5-6. 75 

MOTOR #£ 

SERVICE 
H. P. 
VOLTS 
F. L. A. 

TUMBLER 
l/£ 
££0-440 
5. 4-£. 7 

RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR #: 

PUMP 
£ 
££0-440 
9.£-4.6 

MISCELLANEOUS EQUIPMENT INFORMATION 

80-100 PS I AIR 
60 PSI WATER 
100 PSI STEAM 
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FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

FLOOR PLAN EQUIPMENT NO. 

TYPE OF EQUIPMENT 

EQUIPMENT CAPACITY 

MAKE/MODEL NUMBER 

MOTOR DATA 

SERVICE 
H. P. 
VOLTS 
F.L. A. 
RPM 

ACTUAL AMP 
ACTUAL VOLT 

MOTOR #1 

COMPRESSOR 

£08-230 
47. 5 

94   95   96 

DRY CLEAN AREA 

COPELAND 

MOTOR #2 

PUMP 
1/2 
115-230 
e. o-4.o 

*2 EACH 
MOTOR #3 

COND. FAN 
1/3 

MISCELLANEOUS EQUIPMENT INFORMATION 

EXHÄÜST"FAN~FOR COMPRESSOR     -    1-1/2 HP 230-460 VOLTS 4-2 
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• FT. LEONARD WOOD LAUNDRY PLANT STUDY 
EQUIPMENT SURVEY 

MISCELLANEOUS EQUIPMENT LIST 

PRESSING STATION <£ EACH) 
FOLDING TABLE 

SHAPE POST 
SHIRT PRESS 

COLLAR PRESS 
BAG SLEEVER 

LONG COAT PRESS 

MODEL FF£ 
1 HMP  ££0 VOLT 
1/2"   STEAM LINE 
MODEL CRLYA1 
£.5-£.75 BHP AT 100-140 PSI STEAM 
Cj'.53   CU. FT. AIR AT 60 PSI 

1.75 BHP AT 100 PSI STEAM 
0.03 CU. FT. AIR AT 80 PSI 
0. 166 CU. FT. FREE AIR 
1.75 BHP AT 100-1£5 PSI STEAM 
0.03 CU. FT. AIR AT SO PSI 

PRESSING STATION (3 EACH) 
3 MISCELLANEOUS PRESS 

95-100 POUND STEAM SUPPLY 
70-80 POUND COMPRESSED AIR 

AJAX PRESSING STATION 

HANGER CONVEYOR £ MOTORS 
1/2 HP 115-208-230 

PRESSING STATION 
13 INDIVIDUAL PRESSES 

1/2" STEAM LINES 
1 BOILER HP 
55 POUND AIR PRESSURE 
85 POUND STEAM PRESSURE 

14 MARKING MACHINES 

AIR COMPRESSORS 

COMPRESSED AIR 

TWI STAR MOD TA 0265  EC111JJ 
125 LB  230 VOLT 

TWI STAR TA225 WW2-125 
60 HP 

• 
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APPENDIX "En 

COMPUTER INPUT 



«+* **** «**  ***  ***** 
***      »#♦** 

w»  ♦   «+♦♦*** ***♦ 

«   ♦      ♦ * ♦ * * 

**♦♦   **# *****    * **** 

* fr**t *** ***** *** * *♦♦♦ 

* * * *     * * *     * ** ♦    * 

* t i *     * **** *** t * ♦**♦ 

* * * *     * * « « t *    ♦ 

*** I *** **♦** Tftll M *** **** 

BU1LDIN6  ENERBY  ANALYSIS  P R 0 G R A M 

ORIGINALLY DEVELOPED B1'': 
LflWRENCE BERKELEY LABORATORY/UNIVERSITY OF CALIFORNIA 

MODFIED AND ENHANCED FOR THE PERSONAL COMPUTER BY: 
Cfl SYSTEMS INTERNATIONA-, INC./LAKEWOOD, COLüRADI 

* * t t t * * * t t t t   L E G A L     h C■ T I C ■ E   ************* 

ThIE PRÜGRA* WAS PREPARED AS AN ACCOUNT OF «OR:' SPONSORE! BY THE 

UNITED STATES GOVERNMENT.    NEITHER THE UNITE!' STATES NOR THE DEPAR*- 

m.H- Of ENERGY.  NOR ANY LT THEIR   EMPLOYEES,  NOR AM OF THEIR CON- 

TRACTORS,  SUBCONTRACTORS.  OR THEIR EMPLOYEES,  MAKES ANY MARRAM. 

EXPRESS OR IMPLIED,  OR ASSUMES ANv LE6AL LIABILITY OR RESPONSIBILITY 

FOR THE ACCURACY,  COMPLETENESS, OR USEFULNESS OF ANY INFORMATION, 

APPARATUS, PRODUCT OR PROCESS DISCLOSED, OR REPRESENTS THAT ITS 

USE WOULD NO* INFRINGE PRIVATELY OWNED RIGHTS. 

THIS PROSRA? HAS BEEN MODIFIED BY CA SYSTEMS INTERN"13MK-.   INC. 

NEITHER CA SYSTEMS INTERNATIONAL,   INC.,  NDF AM OF ITS EMPLOYEES, 

MAKES ANY WARRANT,  EXPRESS OR IMPLIED,  OR ASSUMES ANY LE&H. 

LIAEILITY OR RESPONSIBILITY FOR THE ACCURACY,  COMPLETENESS,  OR 

USEFULNESS OF ANY INFORMATION D1SD.OSED,  OR FOR INDIRECT,  SPEC1A- 

OP CONSEQUENTIAL WWGES SUCH AS,  BUT NOT LIMITED TO,  LDST PROFITS. 

INABILITY TO USE SOFTWARE,  OR CONSEQUENCES OF AN* USEP'S JUDGEMENT: 

IN UTILIZING THE PROGRAM OR DATA. 

♦ ♦♦♦*♦*«#**♦«♦**** »♦«♦**«•♦♦♦♦♦*«*♦* 

COPYRIGHT  (C)   196-    CA SYSTEMS INTERNATIONAL, 

ALL RIGHTS RESERVED 

INC. 
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1 ♦ INPUT=LOflDS .. 
,, T  INPUT-UNITS    = ENGLISH 

OUTPUT-UNITS   = ENGLISH 
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LDL     PROCESSOR     INPUT     DATA 

PC-DOE/DOE-2. IB    1/01/80   0:05   LDL RUN    1 

5c 

»♦«»«♦♦SCHEDULES********* 

£ ♦ 
3 * ABORT ERRORS .. 
4 * DIAGNOSTIC      WARNINGS .. 
5 ♦ LOADS-REPORT    VERIFICATION (LV-A.LV-C) 
t t SUHKARY=(LS-A, 

7 * 
6 *     TITLE LINE-1  *F0RT LEONARD WOOD LAUNDRY PLANT STUDY* 

9 ♦ 
10 * BUILDING-LOCATION   LATITUDES?       LONGITUDES 

11 * ALTITUDES 156   TIAE-Z0NE=6 

li ♦ flZI«UTH=196       HOLIDAY=YES 

13 ♦ DAYLIGKT-SAVINGS=YES 

1A ♦ GR0SS-AREA=47750 

15 * 

It ♦ RUN-PERIOI JAN 1  196? THR-J D£: 31  1967    .. 

17 ♦ 

ie ♦ 
15 ♦ $*******CON'STRUCTI0H U-VALUES********* 

2v ♦ 
21* SIDING=CON5TRXTI0N U-VALUE= 0.150    .. 

i ♦ BU-R0OF=CONSTRJCT1QN    U-VALJE= 0. lbi    .. 

.: ♦ SLAB=C0NSTRUCTI0N U-VALUE= 0.41    .. 

£<• * DÜH«=:ONSTR'XTICif«   U-VALJE= 0.5:    .. 

£5 ♦ DBPAN£=GLA3S-TYPE   PANES=2 6J£S-TVPE-C0DE= 4     .. 

26 * 

c7 * 

2fc ♦ 
29 * OCCUPY-l^SCHEDU-E   THRU DEC 31,     (WD)    (1,6)    (0.0) 

30 ♦ <7'8;    «c-e1 

32 « (9,15)   (1.0) 
(16,24)   (0.0) 

(WEH:   (l,2t)   (0.0)    .. 

3t ♦ EQU:»Ef."=SC4EDJ-E THR. DEC I..     (WD      (1,6)     (0.0; 

2Z ♦ (7,15)   (1.0' 

3> ♦ (16,24;   (0.0 

3; ♦ (WEH)   (1,24)   (0.0,'    .. 

38 ♦ 
35 ♦ »*******+EtU!LDING RESOURCE********* 

40 ♦ BUILDINC-RESOJRCE   GAS-SCHEDULE=0CCJP>-1 

Al ♦ GftS-THERBS=50 

42 ♦ 
43 * $w»+*+SPACE DESCRIPTION***«*«* 

4A ♦ 

45 ♦ LAUNDRrrSPACE      X=0 Y=C  Z=0 A2I«UTH=0 

4fc. ♦ AREA^4775C    V0UJME=S46045 

4" ♦ 
♦£ * TENPERATURE=<72)    Z0NE-TYP£=CONDITIONED 

45 ♦ 
♦ 50 * P£0PL£-SO€DULE=0CCUF'Y-l 

♦ 51 ♦ NUMB£R-0F-PE0PLE=30 

♦ 52- ♦ PE0PLE-+e-LAT=325 

♦ 52 ♦ PECP_E-H&-SENS=3l5 

♦ 5A * E   -   3 
♦ « *         LI5HTIN5-SCHEiyjLE=EQU]P*EN" 



5to * 
57 * 

58 ♦ 
59 * 

feO ♦ 
61 ♦ 

♦ 

i* * 

65 * 
66 ♦ 
67 * 

68 * 

69 ♦ 
70 * 

71 » 
U * 
73 ♦ 
74 « 
75 * 
76 * 
77 ♦ 
76 ♦ 
79 * 

6C ♦ 
81 ♦ 
62 ♦ 
62 ♦ 
64 ♦ 
65 ♦ 
66 ♦ 
67 * 

* * 

%    * 
Si ♦ 
9: ♦ 
93 * 

9* ♦ 
95 ♦ 
% t 

97 ♦ 
96 ♦ 
99 ♦ 

♦ IO: ♦ 
♦ 10 i  ♦ 
♦ 102 ♦ 
♦ 103 ♦ 
f 104 « 

♦ 105 ♦ 
♦ 106 * 
♦ 107 * 

♦ 106 ♦ 
♦ 105 ♦ 
♦ 110 ♦ 
♦ 111 ♦ 
♦ lie ♦ 

13 ♦ 
4 ♦ 

.15 ♦ 
♦ 116 * 
« 117 ♦ 

L16riTIMG-T'»PE=SUS-FL'JGF. 

L16HTIN6-KW=24 

EOUIP-SCHEDULE=EQUIPM£NT 

EQUIP»CNT-K«=133 

SOURCE-SCHEDULE=EQUI PMENT 

S0URCE-TYPE=H0T-WßTER 

SOURCE-BTU/HR=5000000 

lNF-*ETHOD=flIR-CHANSE 

INF-CFH/SQFT=0.01 

NORTH-WflLL=EXTERI0R-WfLL     X=0 Y=0 2=0 
TILT=90   fiZI«UTH=160 

HEIBHT=77.5   WIDTH=270 

CONSTRJCTION=SIDING 

NDRTH-WIND0M=WIND0»'     HEIGHT-ll. 1S5   HIDTH=140 
GLASS-TYPE=DBPANE    .. 

EftST-l#LL=EXTERIOR-WAL-       X=0 Y=169 Z=0 
TILT=90   ftZI«JTH=270 

HEIGHT=17.25   MIDTH=2C7 

C0NSTRUCTI0N=SIDIN6 

EAST-«IND0W=UIND0W       HEIGHTS. 4 WIDTH=62.< 

6LftSS-TYPE=DBPflNE    .. 

S0UTH-W£LL=EXTERI0R-*LL      X=270 Y=165 Z=0 
TILT=90   AZI*JTH=0 

*I6HT=14.5   W1DTH=270 

CONSTRUCT10N=S1DIN6 

SOJTh-WIND0W=WINWw     t£IGH7=6.4   «IDTH=1£3.5 

6i_fiSb-TYPt=I/B;'fiNE     .. 

WE5T-*C-=EXTERIÜF-WA_ 

WE5T-W:NMW= 

FLOORnJNDERSROLMf-fLOOF. 

CE1LIN61=ROOF 

CEIUN62=R00F 

CEILIN6>RD0F 

X=2"0    Y=0    Z=0 
T1LT=90   AZ1H'JTH=9<. 
HEIGHT=17.25   WIDTH=2C7 

C0NSTRLCT10N=5IDING 

»;ND>       *I6riT=fc.A   WIDTH=5£. 

GLAS5-TYPE=DBPANE 

X=0 Y=o Z=0 
TILT=18C AZIWUTH=160 

HtI6-T=:"7    H1DTH=£7C 

CON57R,XT10N=SL% 

X=0 Y=lfi Z=14.5 

TILT=25 «2IWJTH=1B0 

HEI6HT=1B0 WIDTH=270 

CONS*RJ:TION=BL'-RDU    .. 
X=15 Y=0 Z=14.5 

TILT="7   flZI«UTn=l80 

HEI6H7=18 WIDTH=45 

CONSTRUCTI0N=BL'-R0OF    .. 

X=1B0 Y=180 Z=14.5 

TILT=7 flZI«UTK=lö<.> 

HEI6HT=27   HIDTH=90 
CONSTRUCT 10N=BL'-RO0F    .. 

EJC'   .. 
COMClJTEOADS .. 

1NPLT=SYSTEMS .. 
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SDL     PROCESSOR     INPUT     DfiTft 

PC-DOE/DQE-2.IB    1/01/80   0:05   SDL RUN    1 

« 116 
* 115 
* 12t 
* 121 
* 122 
* 123 
* 124 
* 125 

* life 
* 1£7 

« 126 
« 129 
* 130 
* 131 

* 132 
* 133 

* 134 

* 135 
* I3t 
* 137 

* 141 
* 142 

SYSTEKS-REPORT     VERIFICflTIOK=(SV-ft) 

SUMNflRY=(S£-D)    .. 

HEflT-l=SCHEDULE   THRU DEC 31,   (ALL)   (1,24)   (70.)    .. 

HEAT-2=Z0NE-C0KTRDL   DESI6N-HEftT-T=70   DESI6N-C0CL-T=7<. 
THERMGäTaT-TYPE=Mi-POSITION 

HEAT-TEMP-SCH=HEAT-1 

LflUNDPV=ZOME       Z0NE-TYPE=C0ND1TI0NED 

EXHflUST-CFK=55O00 
EXHAUST-KW=.00034 

Z0NE-C0NTROL=HEflT-2     .. 

UNITHEST=SYSTEA SYSTEK-TYP£=UHT 
Nflx-SUPPLY-T=200   HIN-SUPPLV-T=70 

20NEH*WES=(LflUNDRV)    .. 

PLAfT-l=PLANT-ASS;SN>£ST    SYSTEK-NAHESMUMTHEAT)    .. 

EM:    .. 

iNPLn=pjfc'"  .. 
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PDL     PROCESSOR     INPUT     DATA 

PC-DOE/DOE-2. IB   1/01/80   0:05   PDu RUN   1 

* 143 * 
♦ 144 « PLANT-REPORT       VERIFICATION (PV-ft) 

* 145 « SUNWfiRV= -(BEPS,PS-A,PS-C,PS-D,PS-G,PS-H)    .. 

* 146 « 

* 14" « PLANT-1=PLANT-ASSIGN«^," • • 

» 146 ♦ 
« 14S « HJILERl=PLflNT-£OL,IPREN_ TYP£=ST*-BDILER   SIZE=17.£ 

* 150 * INSTfiLLED-NUMBER^ 

♦ 15*  * MAX-NLHB£R-AVA1L=E 

* 151 < EC ILE RE'=PLANT -EQLIPMEU 7 T¥PE=STK-B0ILER   SIZE=13.3S 

• 153 < INSTALLED-NUKBER^ 

♦ 15* < AAX-NUWBER-AVAIL^ 

* 155 H 

♦ 15E < PLA\"-PARAME~ERE B0ILER-FJEL=LP6 

♦ 15^ < ST!"-PR£S=105 

t 156 < 

* 155 HEAT=^OA:~ASS:GN«EN'' TYPE=HEA"INE 

♦    )tv L0AD-RANGE=35 

.i\ PLANT-EfflJIP«ENT=BOlLERI    NUMBERS 

;&E LOAD-RANGE=D0 

fe PLAKT-EfflJlPN£NT=BC:1.ER:    NUMBERS 

P* PLAN* -tOL' IPXENT =B51 i-E ftc    NUHBE»- E 

♦ it: 

* lb£ LOA[-*ANASEWE'<~ PREI^-LOAD-RANSE^S 

* ID? L0A1-ASSI6N«EKT=(HEAT,DEFAU.7,DEF 

« 166 

* 16S 

» 171 *   END .. 

■   -7' * cow; '•JTE=P_AN-    .. 

« 17c ♦   STOf 
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APPENDIX "F" 

COMPUTER OUTPUT 



***« ****        *♦**    ***    ***** 

♦ * *       ***** 

**** ♦ ******* ♦*** 

t ♦       * * * * * 

t ****     **** 

* *♦** 

« *  * 

* *  t 

* * * 
tt*  *****  * **** 

***  *****     *+*    *  ♦♦** 

***      ♦»   ♦*** 

t  *  ***»  **♦    *     *  **** 

*  *  ♦ 

♦♦♦  ***** 

**  ** *  ♦ ♦ 

***** *« *** **♦* 

BUILDING  ENERGY  ANALYSIS  PROGRAM 

ORIGINALLY DEVELOPED BY: 
LAWRENCE BERKELEV LABORATORY/UNIVERSITY OF COL IFORM A 

MODIFIED AND ENHANCED FOR THE PERSONA. COMPUTE* f-: 

CA SYSTEMS INTERNATIONA...   INC./LAKEWOGL.  C0-ÜRADC 

************   LEGAL     NOTICE   *♦*»♦*♦*«**♦♦ 

THIS PRDSRA* WAS PRE^REI AS AN ACCOJN" OF WORK SPONSORED BY THE 
UKITEL S'A'EE 6üVERNMEM.    NEJTHE? THE UNITE! STATES NOP THE DEW- 
IENT OF ENER&v,  NOR ANY OF THEIR   EMPLOYEES,  NOR ANY OF THEIR CON- 
TRACTORS.  SUBCONTRACTORS.  OR THEIR EMPLOYEES,  HAKES ANY WARRANTY, 
EXPRESS OS IMPLIED.   OP ASSUMES ANY LEGA. LlftPlLlTV OR RESPONSIBILITY 
FOR THE ACCURACY,  COMPLETENESS,   OR USEFULNESS OF ANY INFORMATIK. 
APPARATUS,  PRODUC OR PROCESS DISCLOSED, OR REPRESSES THAT ITS 

USE WOULD NOT INFRINGE PRIVATaY OWNED RIGHTS. 

THIS PROGRAM HAS BEEN MODIFIED BY CA SYSTEMS INTERNATIONA..   INC. 
NETHER CC SYSTEMS INTERNAT I ONAL,   INC.,  NOR ANv CF ITS EM&DVEE5. 

MAKES MY *RSANTv.  EXPRESS OR IMPUED,  OR ASSUMES AN* LEGA. 
LIABI.ITV OP RESPONSIBILITY FOR THE ACCURACY,  COM-'-ETENESS,  0' 

USEFULNESS OF ANY INFORMATION DISCLOSED,  OR FOR INDIRECT,  SPECIA. 
OR CONSEQUENTIAL DAMA6ES SUCH AS,  BUT NO1 LIMITED TC,  LOST PRtFITS. 
INABILITY TO USE SOFTWARE,  OR CONSEQUENCES OF AN> USER'5 JUDGEMENT 

IN UTILIZING THE PROGRA» OR DATA. 

♦ «*«*♦«♦♦♦♦»*♦»♦*♦*♦♦*♦*♦*♦♦*♦***♦***♦ 

C0PVRIGMT   (C>   1985    CA SYSTEMS INTERNAT;ONAL,   INC. 

AL. R1GWS RESERVED 
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FORT LEONARD WOOD LAUNDRY PLANT STUDY 

REPORT- LV-fl 6ENERAL PROJECT AND BUILDING INPUT 

PC-DOE/DOE-2.lfc    1/01/8'    0:05   LDL FJN 

PERIOD OF STUDY 

STARTING DATE       ENDING DATE       NUMBER OF DAYS 

1 JftN 1967      31 DEC 196" 365 

SITE CHARACTERISTIC DAT« 

STA* 10'. 

NA*!E 

LATITUM    LONGITUDE      ALTITUDE 

(DEE- (DEE' (FT) 

BUILDING 
TIME AZIMJT«: 
ZONE (DEi; 

TRY SPRINGFIELD     HC SE.C 115fe.        6   CST 19E.0 

F   -   2 



FDRT LEONARD WOOD LAUNDRY PLAN: STUDY 

REPORT- LV-C DETAILS OF SPACE LAUNDRY 

PC-DOE/DOE-2. IB 1/01/SO 0:05 LDL RUN 1 

DAT* FOR SPACE  LAUNDRY 

LOCATION OF ORIGIN IN 
BUILDING COORDINATES 

XB (FT) YB (FT) 2B (FT) 

0.00   0.00   0.00 

SPACE 

AZIMUTh SPACE HEIGHT AREA VOLLT 

(DEG; MULTIPLIER (FT) «son ) (CÜ" 

0.00 1.0 17.7 4779, WfcO^.O 

TOTA.       NJ13ER OF       NUMBER CF 

NUXBE= 
DF SURFACES 

P 

EXTERIOR 

SURFACES 

INTERIOR 

SURFACEb 

0 

NUBBE-- 0-" 

UNDERGROUND 

SURFACES 

1 

NUMBER D- SUBSURFACE 

TOTAL       WINDOWS       DOORS 

4 A 0 

FLOOf- WEIG»-* 

(Ll-/S3rT    * 

CA_:X-~::-N 

TEMPERA: jRE 

(F       ) 

7S. 0 

INF:_TRA
T
:ON 

SOiEJJ. 

IN^I.TRA'IDN 

CALCULC'IJN 

METHD: 

AIF'-CHAMC-S 

R.R.CE- 

SOT 

o. o; 

AIR CHANGS 

PER HOL^ 

0. 'Xi 

HE1SHT :L. 

NELTKHL ZONE 

CO 

PECP.E 

SCHEDULE 

OCCUP*-! 

AREA PER PEOPi-E PEOPLE PElti-vE 

PERSON ACTIV':TV SENSIBLE LflT£f." 

NUMBER (SOFT  > (BTU'HR ) (BTU/HR ) (BT..-/H 

30.0 1593. v O.C 315.0 3c't. - 
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FORT LEONARB WOOD LAUNDRY PLANT STUD\ 

REPORT- LV-C DETAILS OF SPACE 

PC-DOE/DOE-£. IB 1/01/80 0:05 LDL Ruf. 

LAUNDRY 
-(CONTINUED' 

L1SHT1N6 

SCHEDULE 

EQÜIPHENT 

LIGHTING 
TYPE 

SUS-FLUOR 

LOAI 

(WfiTTS' 

SOFT ) 

o.oc 

FRACTION 

LOAI OF LOAD 

(KW) TO SPACE 

£4. 1.00 

ELECTRICA. EQUIPMENT 

SCHEDULE 

EQüIPtf.' 

ELEC LOAD 

(WATTE 

SQ" ) 

0. (>'. 

ELEE 

LOAI 

(Kv. 

FRACTION OF LOAI' TD SPACE 

SENSIBLE LATENT 

1.00 0.0(1 

OTHER EQLIPMEN' 

SCHEINE 

SOJ-CE 
TYPE 

HC"-UN- 

LOAD 

(ETU/HR) 

50000o. 

FRACTION OF LOfiL TO SPACE 

SENSIBLE LATENT 

I.OO o.c«: 

EXTERIOR SUR'AEEE 

U-VAL'JE 

AREr MI DT* HEIGH' Sü^" n\~ 

SURFACE HU/IPl-itR (SQ" (FT. (FT) CONS TRUCT10N (BTU/HP-SQFT-F) TYPE 

NOFTrf-WAL. l.C £0S£5 E-'G.Ov 77.50 SID NC- 0.15 QUICf 

EA?T-WA„ * t 
-c - - £07.0-' 1 -    i-c I .  . - - SIE NG 0.15 OLIO 

SO>.'Tr-«A_. 1.0 £70. («: 14.5'. SID NI- 0.15 Qu:i>- 

WEE"-^L 1.0 jj    ' dti". (X 17. £5 SID NE 0.15 ft.::- 

CElLlNt. 1.0 46b'A- £70.Oo 180.0( Bü-RCO; u. IE QL-> 

CEILIN-V i.'- 850 45. Oo 16. tX' BU- *C0" 0. 1. Qu.I- 

CElLlNti 1.0 its*. 90'. 00 £7.00 BU-ROO- 0. It Otl^ 

LOCfi'ION OF ORIGIN IN LOCATION OF ORIGIN IN 

BUILDING COORIINATE : SPACE COORDINATES 

AZI«U>. TIL* 

SURFACE (DEE (DEE. XB  (FT) yp  (FT; ZB (FV J  (FT) '   Y (FT) Z  (FT. 

NOFTH-WA... ie:.'. 90. K 0. Oo 0. Ov 0. 00 0. 00 0.00 o. o: 

EAS'-WALL 270. 0 90.0 0. 00 189.00 0.00 o. oo 189.00 0. uO 

k TUTH-UA_ 0.0 90.0 £70. W IBS.'A' 0. oc £70.Oo IBS.O: 0. ov 

".£ST-*A^ 90. J 90.0 £70. (K 0.«' 0. (.'■; £70.00 o. o; 0. 00 

CEILING: 160.0 25.0 0.00 16.00 14.50 0. Oo 16. LX 14.5 

CEILING; 160.0 7.0 15.00 0. 0' 14.50 15.00 0.00 14.5rO 

CEILIN62 160:. 0 7.0 180.00 180.00 14.50 160.00 160.00 14.50 
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FORT LEONARD HOOD LAUNDRY PLANT STUDY 

REPORT- LV-C DETAILS OF SPACt LAUNDRY 

PC-D0E/D0E-2. IB 1/01/60 0:05 LDL RUN 1 

-(CONTINUED. 

UNDERGROUND SURFACES 

SURFACE 

FLOOR 

AREA 
U-VALUE 

MULTIPLIER (SOFT ) CONSTRUCTION      (BTU/HR-SQFT-F) 

1.0 47790. SLAB 0.41 

WINDOWS 

NUMBER GLASS SET- SKv GROUNL 

AREA SHADING OF TYPE BACK   WIDTH HE16KT FORK FORr. 

W1ND0* NU. TIPLIER (SQ'T ) COEFF PANES INDEX (FT)      (FT) (FT! FACTOR FACTOR 

NORTH-WINDO» 1.0 1556. 1.00 c 4 0.00 140.«' 11.13 

EAST-WIND*. 1.0 409. 1.00 2 4 0.00   63.90 6.40 ^ 
SOLHV-WINDO» 3.0 75,'. 1.00 U 4 0.00 123.50 6.40 

WEST-WINDO* 1.0 360. 1.00 2 4 0.00   56.25 6.40 

«I'D» 

NOPTH-W;ND:* 

EAST-W:NI'> 

SOüT-- »:ci. 
WEE'-KINDIi* 

LO~; •TEI  If- 

SUF: -Ci 

NOP": h-Wft-L 

EAS7 -ÜÄ.L 

SO-" ■—WA_. 

WEE" '-WALi. 

LOCATION IN ORIGIN IN 
BUILDING COORDINATES 

XB  (FT,    YB  (R.    2B  !F' 

o. o>.<      o. ov 
0.00     169.00 

2AUH.      189.« 
27( . 00 0.00 

o. tx'< 
0.00 
0.00' 
0.00 

LOCATION Of ORIGIN IN 
SURFACE COORDINATES 

)   (FT>       Y  (FT; 

0.00 0.0', 
0.00 o. oo 
0.00 o. i.>: 

O.O.' 0. 'X 
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FORT LEONARD WOOD LAUNDRY PLANT STUDY 

REPORT- LS-A SPACE PEAK LOADS SUMMARY 

PC-D0E7D0E-2. IB 1/01/60 0:05 LD. RLA 1 

SPACE NAME 

LAUNDRY 

SUM 

MULTIPLIER  COOLING LOAD      TIME Of   DRv- WET-  HEATING LOAD 
SPACE FLOOR    (KBTU/HR)        PEAK  BULE BULB     «KBTU/HR) 

1. 1. 55Z0.044 

5520. 044 

JUL 31 3 PM  93. F 77. F 

-1345.459 

TIME OF  DRv- WET- 
PEAK  BULB B'JLP 

-1345.459  FEB 2 I AH   14. F 12. r 

BUILDING PEA1'. 55^.044   JUL 3! 3 PC.   92. F 77.! -1345.459  FEB 2 & Ar   !<,.- i; 

F - 6 



MESSAGE LIST FRO« SYSTEMS   PROGRAM 

«»ERR3R*"**+***************************************************************** 
ZOE LAUNDRY       IN SYSTE« UNITHEP"      MS UNUSED EXHAUST SPECIFIED 
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FORT LEONARL WOOD LflUNDRY PLANT STUDY 

REPORT- SV-A   SYSTEM DESIGN PARAMETERS 

SYSTE* 

NAME 

UNI THEAT 

SUPPLY 

FAN 

(CF* ) 

57itf0. 

ALTITUDE 

MULTIPLIER 

1.040 

ELEC     DELTA-T 

(KW) (F) 

0.000 0.2 

RETURN 

FAN 

(CFM ) 

PC-DOE/DOE-2.IB    1/01/80   0:05   SD- RUN 

UNITHEAT 

OUTSIDE     COOLING HEATIN6     COOLING     HEAT INC- 

ELEC     DELTA-] AIR   CAPACITY   SENSIBLE   CAPACITY EIR Ei^ 

(KU) (F) RATIO (KBTU/HR) (SHR)   (KBTU/HR)   (BTU/BTU)   (BTU/ETU- 

o. ooe o.o o.ooo 0.000 0.000 O.OOi O.OC C. O'i 

ZONE 

NAME 

«INIHJK     OUTSIDE     COOLING EXTRACTIDr;     JESTING   ADDITION 

SUK-v     EXHAJ- FAN FLOk AIR   CAPACITY   SENSIBLE RATE   CAPACITY Rfi7L 

FLOW FLOW (KW^ Rfi-IO FLOW (KBTU/HR) (SHR;   (KBTU/HR)   (KETU/HR;   (KBTU/HR)  NULTIPLIER 

LAUNDRY 57ÜK. 5720L 22.: 1.000 c. O.OC' 0. (K 0.00   -72-71.52   -7b63.Sc 1. 
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FORT LEOWARD HOOD LAUNDRY PLANT STUDY 

REPORT- SS-D PLANT MONTHLY LOADS SUMMARY FOR 

PC-DOE/DOE-2. IE 1/01/80 0:05 SDL RUN 1 

PLANT-1 

C 0 0 L 1 N 6 

MONTH 

COOLING TIME     DRY-   WET- 
ENERGY     OF MAX     BULB   BULB 
(KBTU)      DY   HR     TEMP   TEMP 

MAXIMA 

COOLlNfc 
LOAD 

(KPTU/HR; 

H E A T 1 N 6 

HEATING TIME     DRY-   WET- 
ENERGY     OF MAX     BULB   BULB 

(MBTU)     DY   HR     TEMP   TEMP 

MAXIMUM 

HEATING 
LOAD 

(KBTU/HR) 

- - E L E C  

ELEU-       MAX IV. 

TRICAL ELE: 

ENERGY        LOAD 

(KUH; (KW; 

JAN 0.00000 

FEr 0. 00000 

MAP 0. 00000 

APR 0.0000. 

ft-.*! C. OuOOO 

JJ>. o.oo»: 

JIL 0. 000X> 

• 
0.oooo 

SEP 0. 0000; 

on o. owx 

t€\ OAWO.' 

DEE 0. 9000C 

TOTfL 0. 000 

MPl 

0.000 -139.695 19 6 25. F 25. F -1064.633 29744. 157.001 

0.000 -141.009 2 6 14. F 13.F -1277.175 26916. 157.001 

0.000 -130.360 15 6 17.F 15. F -1156.213 31152. 157.001 

0.000 -46.357 13 6 29. F 29. F -1007.647 31111. 157.001 

o. oo1.- -20.671 11 6 35. F 36. F -763.613 262"'i. 157.oc: 

0.00'." -0.066 1 6 65. F 6c'. F -46.965 31066. 157.oc; 

c.ooo o. ooo COCK- 31066. 157.00: 

o.ox 0. OOi.: 0.0* 29673. 15VX-: 

0.000 0. OuO 0. OK 31066. 157.*. 

0. OCX -17.lt> 15 6 35. F 33. F -522.161 2%=-. 15".*: 

o.w:- -45.605 2 6 25. F 21.F -622. 797 2667C. 157. oc: 

0.000 -131.036 27 7 15. F 15. F -1106.505 3115.:. 15". X: 
        

-674.392 35762":. 

o.oo: -1277.175 15'. C 
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FORT LEONARD MOOD LAUNDRY PLANT STUDY 

REPORT- PV-A   EQUIPMENT SIZES 

PC-DOE/DOE-2. IB    1/01/60   0:0S   PDL RUN 1 

NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER 
EQUIPMENT       SIZE    INSTE SIZE    INSTD        SIZE    INSTC SIZE    INSTD        SIZE    INSTD SIZE   1NSTE 

(MBTU/)     ftVfllL (MBTU/)     WAIL (MBTU/)     WAIL (MBTU/)     WAIL (MBTU/)     WAIL (MBTU/I      WAIL 

STM-BOILER 13.390   £   £       17. «X'   2   £ 

F   -   10 



FORT LEONARD HOOD LAUNDRY PLANT STUD> 

REPORT- PS-P PLANT ENERGY UTILIZATION SUHARY 

PC-DOE/DOE-2. IB 1/01/8C 0:05 PDL RJ'> 1 

SITE     ENERGY 

6 7 8 9 10 11 12 13 

TOTAL  TOTfL  TOTAL MASTED  HEGT   ELEC   FUEL   ELEC   FUEL  TOTAL  TOTAL 
HEAT  COOLING  ELECTR  RCVRED RCVRAR  INPUT   INPUT   INPUT   IWPUT   INPUT   FUEL   SITE 

löTH  LOAD   LOAD   LOAD  ENERGY  ENERGY COOLING COOLING HEATING HEATING  ELECT   INPJT  ENERGY 

JAN 106". 3 0.0 165.5 
54. AE 

0.0 

Ftfc   . 992.3 0.0 169.2 
49.6E 

C 0 

HAf 1122.6 CO 133.9 
56.5E 

0. V 

APR 1035.E 0.0 165.5 
54. 3E 

0.0 

9cl.£ 0.0 166.5 
At. 8: 

CO 

Ti" 5'i    ,   ". CO 16:.-: 
55. OE 

O.l 

JJL 99,. 0 o.c 181.0 
53. OE 

u.o 

AUG 945.0 0. ( 172.2 
50.6E 

O.L 

SE- 99;. v 0. •': ie:.: 
53. OE 

0.'. 

DC" 962.0 O.U 174.4 

51. IE 

CO 

NO'. 50c'. 2 0.0 16',. 6 
47. OE 

0.'. 

DEC 1123.3 CO 195.0 
56.5E 

CO 

  __,-, ,-.  

12073. 3 0.0 2143.5 
626. OE 

CO 

0.0 0.0 

0.0 0.0 

CO 

0.0 C0 

0.0 0.0 

U. 0 0.0 

0.0 C 0 

0/' 0.0 

0.0 0.0 

0.0 0.0 

C. 0 0.0 

CO     1767.0        64.0 CO     2564.0     2749.5 

COE 24.6£ 

O.C     1641.6 77.3 

COE 22.7E 

0.0     2344.6     2512.2 

CO CO     1644.2        66.6 CO     2656.2     2651.: 

COE 25.4E 

0.0 1703.4         79.3 

0. OE 23.2E 

0.0 150c. 6        70.0 

0. OE 20.5E 

O.C 1 = 1:. 0          74,9 

0. OE 22. OE 

0.0 1616.8        74.5 
0. OE 22. OE 

0.0 1545.2        71.5 
COE 21. OE 

CC 161E.E         74.9 

0. OE 22. OE 

CO 2517.4 2702.9 

0.0 2246. t 2415.1 

0.0 2432.0 2614.0 

0.0 2452.8 2613.6 

0.0 232c. 2 2495. C 

CO 2432. £ 26:3.6 

0.0     1575.6        73.1 Cv     2352.6     25cT.i 

O.OE 21.4E 

0.0     1476.4        66.9 Co     2i6:.4     23 

O.OE 20.2E 

0.0      1645.3 66. 7 

COE 25.4E 

0.0     2653.2     265c. 

O.C CO O.l    19766. c 
COE 

92c; CO   29147.2   31290."' 

270.2E 

S0JR2E 

14 

TOTfc. 

SOURCE 

ENERG> 

2S2v.1 

3314.4 

3142.3 

2615.0 

.''•4:."' 

3046.5 

2910.0 

NOTE-- ALL ENTRIES ARE IN ABTU EXCEPT 

ENTRIES FOLLOWED BY E ARE IN ft*  (THOUSANDS OF KWH) 
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FORT LEONARD WOOD LAUNDRY PLANT STUDY                                    PC-DOE/DOE-2. IB 1/01/60 0:0. PDL It* 1 

REPORT- PS-C EQUIPMENT PART LOAD OPERATION   

EQUIPMENT 

TOTAL  ANNUAL FALSE ELEC THERfiA. 

H0UR5 AT PERCENT PART LOAD RATIO HOURS  LOAD LOAD USEL   USEZ 
(KBTU) (MBTU) «HBTU. (HtTJi 

0 - 10 -- 20 - 30 - 40 - 50 - 60 - 70 -- 60 - 90 - 100 - 110+  

STK-KJILER 108S        0   2277        0        0        0        0        0        0        0        0        3366     12073.6 0.0      5E2.2    lS7c£/. 
336600        0        0        000000 

HOT    LOOP C1RCJLPT10N PUKC ELECTRIC*;. USE = 0.0 MB7U 

COLD LOOP' CIRCULATION PWP ELECTRICAL USE = 0.0 MB:J 

NOTES TO TAEL.E 
1) THE RRST PART LOAE ENTRY FOR EACH PIECE OF EQUIPMENT IS 

THE HOURLY LOAD DIVIDED BY THE HOURLY OPERATING CAPACI": 

2. THE SECON: PA" LQAI ENTR^ FOR EACM PIECE OF EQUIPHEN" IS 

THE *JiO LOAI DIVIDED br THE TOTAL INS'ALLED CAPHCI
T

> 
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FORT LEONARD WOOD LAUNDRY PLANT STUDY 

REPORT- PS-D   PLANT LOADS SATISFIED 

PC-DOE/DOE-2. IB   1/01/60   0:05   PD_ RJr> 1 

HEATING INPUTS H6TU SU^UED PCT OF TOTAL LOAD 

STA-BOILER 1K'72.6 100.0 

LOAD SATIS-IED 

TOTAL LOAD ON PLAM 

12073.6 

12u73.b 

100.0 

ELECTRICAL 1NPLJTS MFTl SUPPLIED PCT OF TOTft. L0A1 

ELECTRICITY £1*2.5 IOC, 

LOAD SATISFIED 
TOTAL LOAD ON PLANT 

2145.! 
2143.5 

100.0 

F - 13 



FORT LEONARD MOOD LAUNDRY PLANT STUDY 

REPORT- PS-D   PLANT LOADS SATISFIED 

PC-DOE/DOt-c.IB    1/Ol/flO   0:05   PIL RUN 1 

-(CONTINUED! 

SUWARV OF LOADS WET 

TOTAL LOAD' TOTAL PEAK HOURS 

TYPE OF LOAD LOAD SATISFIED OVERLOAD OVERLOAD OVERLOADED 

«KETJ.' (METU) <«PTu; («TU) 
          __————— 

HEATING INPUTS. 12073.6 12073.6 0. OCX' 0.000 Ü 

ELECTRICAL INPJTS 2143.5 2143.5 0.000 0. 00 J 0 
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FORT LEQWRD WOOD LAUNDRY PLANT STUDY PC-DOE/DOE-2. IB 1/01/8C 0:05 PDL Rjtv 1 

REPORT- PS-G ELECTRICAL LOAD SCATTER PLOT 

w 
TOTAL HOURS AT HOURLY DEMAND AND TIME OF DAY 

HOUR       1« 23456789   10   11    12     1PM 2     3     4     5     6     7     8     9   10   11    12     TOTk. 

D 

E 

M h 

55! o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

506 o 0 Ü 0 0 0 0 U 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 

<££ o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l' 0 

42*, o C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3S; o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

33S o 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 0 0 0 0 C 0 

29£ o 0 0 0 0 0 253 253 253 253 253 253 253 253 253 0 0 0 0 0 0 0 0 0 £c77 

0 u               £5-0 0 0 0 0 0 0 0 U 0 0 C 0 (0000000000 0 

N                  in o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

r                  jt"; (. c •;. 0 •- 0 0 C 0 0 C 0 0 0 (. 0 0 0 0 ',- 0 c o ■: o 

:-- v (: o • 0 C 0 (■ 0 i 0 C ( 0 0 0 0 C 0 C C 0 0 0 0 

B4 0 0 0 0 0 0 0 0 0 0 C 0 C 0 0 0 0 0 0 0 0 0 0 0 '.• 

%£ 365 365 36! 365 365 365 H2 112 112 112 112 112 112 112 112 365 36! 365 365 365 365 36: 365 365 6*6: 

PERMS'! 
TO'A.    0.2 0.2 0.2 O.i 0.2 0.210.910.9:',:. 310.910.510.910.910.910.9 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 b.i 

DEteM 

PE* ELECTRICAL LOAD BREAKDOWN 

SOJRCE KW PC" 

SYSTEMS LOAD 157.00:      56. t 
STM-BCI^EP 110.8"!      41.* 

TOTAL       267.673 
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FORT LEONARD WOOD LAUNDRY PLANT STUDY 

REPORT- PS-H EQUIPMENT USE STATISTICS 

PC-DOE/DO£-£.IB 1/01/80 0:05 PDL RUN 1 

EQUIPMENT       [PER     LOAD     "V        SIZE   OPEP      SIZE   OPtR      SIZE   OPER      SIZE   OPER      SIZE   OPEF 
RflTID    <WTU) HR      (HBTU)    HRS      (MTÜ.-    HRS      (HBTU)    HRS      (WTU)    HRS     (MBTU:    HRS 

STW-EOILER 0.203     5.000   IE! 31 15     13.3V:        0   17.200   335b 
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FORT LEONARD MOOD LAUNDRY PLANT STUDY 

REPORT- BEPS ESTIMATED BUILDING ENERGY PERFORMANCE 

•   — 

PC-DOE/DOE-2. IB 1/01/80 0:05 PDL RU*: 1 

ENERGY TYPE 

IN SITE «BTU - ELECTRICITY LPG NATURA.-6A: 

CATEGORY OF USE 

SPACE HEA- SO. 57 1169.77 0.00 

SPACE COLL 0.00 0.00 0. (»0 

HVAC AUX l.lfc 0.00 0.00 

DOP. HO* WTR 861.5t 18616. £6 0.00 

flU) SOLAR 0.0(i 0.00 0.00 

LIGW*E lot. 51 0.00 O.OC' 

VERT TRAN; 0. (»0 0.00 O.OCi 

MIS: Effi,!- 1033. Sc 0. Oo 9361.1'. 

TüTH. E112-.3& 1S7ÖL. 05, 936:. H 

TO~A_ SITE ENE-3'      31290.65 *BTU    651. 6 KBTU/SQFT-YR 6RCSS-AREA    654.6 KBTL/SQ"-YR NET-ARE 

TOTAL SOURCE ENERGY    3M37.90 MBTU    762.5 KBTU/SQFT-YR GROSS-AREA    762.5 KBTU/SFT-YR NET-ARE 

PERCENT OF HOURS ANY SYSTEK ZONE OUTSIDE OF THROTTLING RANGE = 0.0 

PERCENT 0= HOURE AM ?JWT LOAI: NC* SATISFIED =  O.C 

NOTE ELECTR:CITV AND-'DR FUE. USED TO GENERAL ELECTRICITY IS APPOR'IONE: BASE: 

ON THE YEAfC* DENAM.    ALL OTHER ENERb* TYPEE ARE APPOF'IONEi HOulLi. 
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APPENDIX "GM 

CONTRACT DOCUMENTS 



24. Equipping drytr exhaust with beat exchanger for preheating incoaing air to 
drytr 

25. Verify that supply stets and condensate systea is functioning in the aost 
efficient aanner. 

26. Utilization of high teaperature, oil heated processes rather than steaa 

27. Use of cold vater laundering 

28. Waste heat recorery 

29. Efficiency of coapressed air systea 

30. Theraal storage 

31. Shut off steaa supply during non use hours 

o - ^ 



CBOUC-ED-HF Revised 6 September 1988 

ANNEX A 
ENERGY CONSERVATION OPPORTUNITIES 

LAUNDRY STUDY 
FORT LEONARD WOOD, MISSOURI 

1. Insulation (will, roof, pipe, duet, etc.) 

2. Insulated glass or double glazed windows 

3. feather stripping & Caulking 

4. Solar films 

5. Vestibules 

6. Reduction of glass area 

7. Shutdown energy to hot water heaters or modify controls 

8. Energy conserving fluorescent lamps and ballasts 

9. Reduce lighting levels 

10.. Replace incandescent lighting 

11. Use more efficient lighting source 

12. Infrared heaters 

13. Heat reclaim from laundry equipment 

14. Heat destratification 

15. Heat recovery from laundry wash water 

16. Booster betters at major hot water users 

17. Lower processing hot water temperature 

18. Hake HVAC operations*ore efficient 

19. Steam traps (sire, operation, type) 

20. Optimize laundry facilities operation (space utilization, »ore efficient 

equipment-operational procedures) 

21. use air curtains/plastic strips at personnel entrances 

22. Dryers equipped with temperature sensor located on discharge duct. Sensor 
to provide information to stop heating during drying cycle at the most 

energy efficient point. 

23. Recycling of rinse water for a following wash cycle. 

G - 1 



CEMRK-ED-MF Revised 19 September 1988 

ANNEX B 
ENERGY SURVEYS OF LAUNDRY FACILITIES 

ENERGY ENGINEERING ANALYSIS PROGRAM (EEAP) 
FORT LEONARD VOOD, MISSOURI 

DETAILED SCOPE OF WORK 

1. This project involves the review for information of the previously 
completed EEAP study and any other studies performed at this installation, 
reevaluation of selected projects and energy conservation opportunities (ECOs) 
for economic feasibility based upon revised criteria, evaluation of selected 
ECOs to determine energy savings potential, a limited site survey of buildings, 
preparation of new programming documents based upon recommendations, and the 
preparation of a comprehensive report of work perforned with results and 
recommendations. 

2. Authorization. This project is authorized by CEEC-EE (1110) later dated 15 
Nov 87, subject: FY 88 Energy Engineer Analysis Program (EEAP) for Kansas City 
District. 

3. Services to be performed by the Contractor. The A-E shall perform and 
shall assume responsibility for the accuracy of the work and completeness of 
the following services in connection with the above project in accordance with 
the General Scope of Vork as amended by criteria and instructions listed 
herein. Quality of work accomplished under this contract will be a determining 
factor in consideration of the A/E for future work. 

(1) POC at Fort Leonard Vood will be Mr. Jack DeShurly (314) 368-2177. 

(2) POC at Kansas City District will be David Werner at (816) 426-2782 or 
2783. 

4. Submittals. Work detailed in paragraph 3, above, will be completed in 
accordance with the General Scope of Work. 

5. Distribution. 

a. Twelve (12) sets of each lubmittal shall be furnished to reviewers 
in accordance with the following distribution schedule. 

Commander 4 copies 
U.S. Army Engineer District, Kansas City 
ATTN: CEMRK-ED-MF/David Werner 
700 Federal Building 
Kansas City, Missouri €4106-2896 

Commander 2 copies 
Missouri River Division 
ATTN: CEMRD-MD-ED 
P.O. Box 103, Downtown Station 
Omaha, Nebraska 68101-0103 
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Commander 2 copies 
luntsville Division 
ATTN: HNDED-PM/Ganus 
P.O. Box 1600, Vest Station 
Huntsville, Alabama 35807-4301 

Commander 1 copy 
HQUSACE, ATTN: CEEC-EE/McCormick 
Washington, DC 20314-1000 

Commander 1 copy 
DSALEA 
ATTN: DALO-LEP/MAJ Heibel 
Rev Cumberland Army Depot 
Rev Cumberland, PA 17070-5007 

Commander 1 copy 
HQ, TRADOC 
ATTN: ATEN-FE 
rt. Honroe, VA 23351 

Commander *? copies 
Ft. Leonard Food 
ATTN: ATZT-CS-EC/DeShurly/ 
Ft. Leonard Wood, Missouri 65473 

b.  Survey forms will be sent to MRKED-MF and Fort Leonard Vood, 
Missouri only. 

6.  Data, Information and Services to be Furnished by the Government. The 
Government will furnish the following data, information, and services: 

a. DOD Construction Criteria Manual, DOD 4270.1-M. 

b. Energy Conservation Investment Program (ECIP) Guidance, dated 10 Aug 
82, and revision dated 4 Mar 85. 

c. ETLS 1110-3-254, Use of Electric Power Comfort Space Beating, 
1110-3-282, Energy Conservation and 1110-3-294, Interior Design Temperatures. 

d. TM 5-785, Engineering feather Data, TM 5-800-2, General Criteria 
Preparation of Cost Estimates, TM 5-800-3, Project Development Brochure. 

t. AJt 415-15, Military Construction Army (MCA) Program Development, A* 
415-17, Cost Estimating for Military Programming, All 415-20, Construction, 
Project Development and Design Approval, AX 415-28, Department of the Army 
Facility Classes and Construction Categories, AR 415-35, Construction, Minor 
Construction, AR 420-10, General Provisions, Organization,, Functions and 
Personnel, and AR 5-4, Change Mo. 1, Department of the Army Productivity 
Improvement Program. 

f. Army Facility Energy Plan. 

g. An example of a correctly completed programming document for an EC 
project. 
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7. Completion Schedule. The A/E shall complete the work and services for etch 
increment as follows: 

a. Interim submittal - within one Hundred and Fifty (150) calendar days 
of Notice to Proceed. 

b. Prefinal lubmittal - within thirty (60) calendar days of interim, 
submittal. 

c. Final subaittal-with thirty (30) calendar days of prefinal 
submittal. 

The A/E shall allow a period of approximately forth-five (45) days for review 
by Government forces for each submission. Presentation of each submission will 
occur upon completion of the review period for that submission. 

8. Method of Payment. 

i. Title I Services - Study & Report^ Payment for the study & report 
work and services will be made in accordance with the following procedures: 

Partial Payment. The Architect-Engineer shall prepare and submit to 
the U.S. Army Engineer District, Kansas City, partial payment estimates using 
ENG Form 93, which shall serve as the request for payment. All partial 
payments shall be based on work completed as of the 15th day of the report 
month and shall be submitted to the office of the Contracting Officer by the 
18th day of the month. The pay estimate shall be submitted with ENG Form 93 
in accordance with the "Instructions for Completion of ENG Form 93 - Payment 
Estimate," dated 5 January 1983. The U.S. Army Engineer District, Kansas City, 
will prepare supporting payment documents after obtaining necessary approvals 
and forward all documents to the U.S. Army Engineer District, Omaha, for 
issuance of the payment check. All questions regarding payments shall be 
directed to the D.S. Army Engineer District, Kansas City. 

b. Additional Conferences. Payment for furnishing the services of 
technically qualified representatives to attend conferences other than the 
review conferences specified above, when so requested in writing by the 
Contracting Officer, will be made at rate per hour for the discipline involved 
plus travel expenses computed in accordance with Government Joint Travel 
Regulations in effect at the time travel is performed and actual cost of 
transportation. Payment for attending additional conferences shall be made 
after submittal of an •     ENG Form 93. 
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9. Fees. Subject to the provisions of Clause 39 of the Contract Clauses of 
the contract and paragraph 8 above, except as noted below, payment for work and 
services performed under the contract will be as follows: 

a. Title I. 

Study and Report. Upon completion and acceptance of all work and 
services required, the Architect-Engineer shall be paid the sum of THIRTY-NINE 
THOUSAND THREE HUNDRED EIGHTY-SEVEN DOLLARS AND NO CENTS ($ 39,387.00), less any 
partial payments previously made therefor. 

b. Additional Conferences.  For furnishing the services of technically 
qualified representatives to attend conferences other than those specified, the 
Architect-Engineer shall be paid: 

1.  For professional services, at the following rates which include direct 
labor, overheads and profits, for actual time spent in connection with the 
project, computed from time of departure from the Architect-Engineer's office to 
time of return thereto, but limited to 8 hours per day or fractional part 
thereof, per person, based on normal workhours. 

# 

Principal 
Project Manager 
Engineer I 
Engineer II 
Technician I 
Technician II 
Drafter 
Clerical 

$67.98 ($28.85 x 114.2Z OH x 10Z Profit) 
$51.65 ($21.92 x 114.2Z OH x 10Z Profit) 
$39.42 ($16.73 x 114.2Z OH x 10Z Profit) 
$31.26 ($13.27 x 114.2X OH x 10Z Profit) 
$20.03 ($ 8.50 x 114.2Z OH x 10Z Profit) 
$14.72 ($ 6.25 x 114.2Z OH x 10Z Profit) 
$20.03 ($ 8.50 x 114.2Z OH x 10Z Profit) 
$28.27 ($12.00 x 114.2Z OH x 10Z Profit) 

2. For travel expenses, at the per diem rate or rates provided in the 
Government Joint Travel Regulations in effect at the time travel is performed. 
In addition, the Architect-Engineer will be reimbursed for actual cost of taxi 
fares or other local transportation from terminal to hotel or duty point on day 
of arrival at temporary duty station and from hotel or duty point on day of 

departure from temporary duty station. 

3. For transportation, the actual cost thereof by public conveyance (plane 
and train rates to be supported by transportation receipts), or, when travel is 
performed by private-owned vehicle, at the rate provided in the Government Joint 
Travel Regulations in effect at the time travel is performed. Mileage will be 
based on odometer readings certified by the Architect-Engineer and approved by 
the Contracting Officer. Payment for attending additional conferences shall be 
made after submittal of a ENG Form 93. 
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