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STEAM UNIT HEATERS

STEAMGARD is a cost effective replacement for conventional steam
traps on unit heaters found in virtually all industries.

STEAMGARD with its continuous condensate removal and absence of
moving parts, can increase heater efficiency.

[t improves:
- Heater output
[t eliminates:

- Potentially large steam losses of "blowinag-through" traps.
- Excessive trap maintenance and repair.

) 9TEAN Q) STEAN

RETURN

BTEAMGARD-STRAINER ASS’Y
RETURN

STEAMBARD-STRAINER ABS'Y

HORIZONTAL UNIT HEATER VERTICAL UNIT HEATER

VALVES & UNKIONS NOT SHOMN {SEE INSTALLATION INSTRUCTIONS FOR ADDITIONAL DETAILS.)

NOTES: For low pressure applications, pay particular attention to condensate
return 1ift when determining the actual pressure differential across
the STEAMGARD.
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HEAT EXCHANGERSDS
AND

DOMESTIC HOT WaAaTER HEATERS

STEAMGARD's continuous condensate discharge can substantially improve
the efficiency of heat exchangers and domestic hot water heaters.

STEAMGARD can result in:

- Improved response to changing demands on equipment
- Substantially reduced steam consumption.

STEAMGARD can eliminate:

- Excessive trap maintenance and repair
- Tube failure due to excessive water hammer.

In this case, we have two (2) giagramsn

'SHELL _ HBT HATER STEAH
SKELL DIA,
HOT VATER t % [—
T_ . YACLUM BREAKER
RETURN ot %ﬂ NATER -
coLd RETURN
4 eARDSRA R RECIRCLLATING SUNOLE STEANGARD-STRAINER
- GHELL LENETH ———

TUBE/SHELL HEAT EXCHANGER DUHESTIC HOT HATER TANK & HEATER UNIT
YALVES & UNIONS NOT GHOWN (SEE INSTALLATION INSTRUCTIONS FDR AODITIONAL DETAILS.) )

NOTES: STEAMGARD should be applied only when heat exchanger or hot water
heater has modulating steam control valve.

For low pressure applications, pay particular attention to condensate

return 1ift when determining the actual pressure differential across
the STEAMGARD.
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TUBE/SHELL HEAT EXCHANGERS

Poo-08 09 -0 -11 -2 13 -4 =15 -lb
2 32 48 87 72123 18 AU 4 G
4 33 77 106 147 188 244 L& 409 530
5 68 §9 13 180 23 I 3FT 510 444
g a7 ey W @y 3T 4l 394 782
] 3132 7% 23 312 02 318 k7 BM
15 He 163 220 /%7 I 493 636 BlE 1035
20 133 190 256 340 444 571 730 945 1193
3 i 233 34 416 343 699 900 1156 1461
30 190 289 383 481 527 806 1036 1333 1465
¢ A2 301 406 537 749 900 (158 1488 i8R0
60 23T 33¢ 444 388 767 98T 1267 1628 2097
70252 337 4BO &3F B27 1062 13s7 1735 2218
g6 269 3B1 313 678 883 1134 1439 1874 2347
100 300 425 572 736 983 1254 1626 2088 2837
120 328 465 620 826 1070 1381 1776 2280 2680
130 37 319 698 922 1201 154 1963 2345 3214
- MODEL NUMBERS -
p -7 -8 -1 -2 200 -22 -3 U -
2 4t 373 129 93¢ 1187 14B4 1BEZ 2360 2904
4 830 B4l 1056 1396 1723 213 2723 3448 4188
& 807 1043 1319 fe77 2131 2656 33368 4201 §139
g8 738 f201 1S3l 1943 247% 3078 3690 4564 5972
10 1093 1338 (716 2179 27468 3447 4335 G445 4484
131290 1664 2102 2669 3389 4220 3I3F  4eh4 BITR
20 1490 1921 2427 3480 J%I1  4BAY G151 ThBR 9433
30 1822 2348 2946 3764 4779 5949 7515 9392 11926
40 2100 2706 3418 4337 5906  4BT4 8637 [OBI9 13276
30 2343 3020 381 4BIE H142 7645 9433 (2066 14606
60 2362 3302 4170 Z29C 6715 B35H 103346 (3191 14146
70 2763 336G 4496 3703 73 9010 {1379 14219 (7447
80 294% 3800 4758 40B6 775 9414 12142 15171 iGAl3
100 3285 42337 3344 6780 G603 10709 13324 16678 20733
120 3567 4621 5834 7401 9393 11690 14782 18445 22631
150 4004 3138 4312 8260 10487 13046 16474 20584 25239
NOTEE:
FOR TUBE/SHELL HEAT EXCHANGERS WITH GTEAM IN SHELL ONLY.
P = PRESSURE DIFFERENTIAL ACROSS STEAMGARD IN POUNDE PER 53, INCH (PSD)
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MODEL NUMBERS

(LB/HR)

]

[= o o ]

13
20
30
8
3
40
7
80
100
120
139

g

o o~ e

19
20
30
40
30
&0
70
&0
100
120
130

EXANPLE |
INLET STEAN PRESSURE 20 PSI6
BACK PRESSURE . HONE
CONDENSATE {from spec.) 2200 LB/HR
PIPE SIIE OF EXISTING TRAP 2 INCH

SELECTION
{1) Use HEAT EXCHANGER (LB/HR} selection
table,
{2j Find a KODEL that corrasponds to:
20 PSIB k 2200 LE/HR

Use NODEL -19 with a capacity of
2427 LB/HR 3 20 PSIS

(3} Pige size: 1.0 inch STEANBARD for
traps 1,0° or larger.

{4} Specityr 1.0" 56 -B-19 w/ strainer
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HOT WATER HEATERES (LB/HR)

---------------------- MODEL NUMBERS EXAHPLE |
Poo-08 =05 -0 -11 -2 -3 -1& -17 -l& P
INLET STEAN PRESSURE 10 PSIG
2 3z 4§ &7 ¢z 123 18! 211 ZHf 35 3 8AEX PRESSURE HONE
4 33 77 106 142 188 244 31& 409 520 4
& 68 79 135 180 236 36 393 S0 644 & CONBENSATE 1450 LE/HR
g 8t 117 139t 277 397 481 %4 732 §

19 93 132 17% 23§ M2 402 518 &8 844 1D PIPE SIIE OF EXISTING TRAP  1-1/2 INCH
13 113 163 221 293 383 493 436 618 1033 13

20 133 190 236 J40 444 3TE 0 735 %43 119 0

3 164 233 34 s 43 699 900 1136 id61 30 SELECTION

49 199 26% 363 481 427 BO6 1038 1333 léE3 40

30 212 361 406 537 700 900 1138 1468 18RO 30 {1} Use HOT WATER HEATER {LB/HER)

&0 233 330 44 3BF 747 GBI 1267 1628 20537 &0 selection table.

79 282 337 480 &35 827 1062 1347 1735 2218 10 {2} Find a MODEL that corresponds to:
80 2% 381 311 678 883 1134 1439 1BV4 2367 &G

100 366 425 372 736 9% 1244 1826 2088 2437 100 10 PSIG k 1650 LB/HR

120 328 443 423 EB26 1973 1381 1776 2280 ZBBO 120

150 %87 319 4%8 922 1201 1341 1983 2343 324 130 Use MODEL -19 with a capacity of

1714 LB/HR 3 10 PSI.
______________________ #ODEL HUMSERS - {3} Pipe size: 1.0 inch STEARGARE for

4 -7 -8 -1%9 =26 -2 -22 -3 -4 =23 P traps 1.0* or larger.

41 573 729 930 1187 1484 18BZ 2380 2904
450 B4l 10a6 1336 1723 2182 2723 3408 4188
§07 1043 1319 1477 2131 2636 3358 4201 513
g8 938 211 1331 1945 2471 3078 3G90 4Be4 972
10 1033 1358 1716 2179 2748 3447 4335 3443 &bE4 10
151250 1eh4 2102 2667 338% 4220 3331 bAR4 BITR 13
20 1490 1921 2427 3080  39i1 4B&% 4131 7eEE 9433 20
30 1§22 2348 2966 3764 . 4779 W% 7513 9392 1528 30
40 2100 2706 3418 4337 5506 4834 BEST 10819 1327% A0
30 2343 3020 3813 4838 4l4Z  TH45 9435 12084 14806 30
50 Z5AZ 3302 4170 53290 4715 8358 1083¢ 13191 16186 &0
70 2743 3350 449% 5703 723% 9010 11379 1421% 17447 1O
80 2949 3800 4798 6086 7723 9414 12142 13171 [geEE 8O
100 3285 4233 5344 6780 BA0S 10709 13524 14898 20733 G0
120 3367 4421 5834 7401 9397 1189C 14742 {B445 22831 120
150 4004 3138 4512 3250 10483 13046 15474 20084 Z0Z55 130

{4} Hpecify: 1.0" 56 -B-1% w/ strainer

o F= ha
o p A pa

NOTES:
*0R HEATERS WITH TUBING BUNDLES AND STEAN IN TUEINGS ONLY,

° = PRESSURE DIFFERENTIAL ACROSS STEAMGARD IN POUNDS PER 5Q.INCH (PSDD

14



STEAaM ABSORFPTION CHILLERS
= INSTALLATION INSTRUCTIONS

- MODEL SELECTIONS
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STEAM ABSORFPTION CHILLERS

STEAMGARD's continuous condensate discharge can substantially improve
the efficiency of absorption chillers currently using conventional
steam traps. This has been our most spectacular application.

Effective condensate removal results in:
- Faster cool-down

- Reduced steam consumption
- Reduced system maintenance.

STEAN E i| T
—_— -' [: T T s e

/mnnsnna-smmsn ASg?Y

UNIONS NOT SHOMN (SEE INSTALLATION INSTRUCTIONS FOR ADDITIONAL DETAILS.)

NOTES: STEAMGARD should be applied only when absorber has modulating steam
control valve.

Pay partiéu]ar attention to actual steam pressure and pressure differ-
ential across the STEAMGARD when selecting STEAMGARD model.

18



ABSORPTION CHILLER CAPACITIES IN TONS

20 LER/HR OF STEAM AT MAX. LDAD CONDITIONS EXAMPLE |
oo MODEL NUKBERS ----------==-- STEAM "LINE" PRESSURE 15 FSI6
Po-18 -19 -2 21 -2 -3 -2 25 P BACK PRESSURE NONE

COOLING CAPACITY (from spec.) 619 uNS

237 4 %73 93 118 147 (@0 2 SIZE OF EXISTING TRAPS (2} 2.0 INCH
IO45 87 720 92 114 14 180 22 3
§ 52 86 B3 106 132 146 207 25 4 SELECTICN
5 S8 73 91 118 147 186 232 284 §
5 &4 B0 102 129 181 203 2§84 31 ¢ {1} Use ABSORPTION CHILLER salectign
789 87 {10 180 174 219 274 33 7 table on the left,
g 74 93 118 149 (86 234 293 359 8 {2) Find MOBEL(S) that corresponds to:
9 78 98 125 158 197 249 310 38i 9 10 P81 ises nate delow
00 B2 {04 131 167 207 262 327 &01 10 Y 410 TONS
11 86 109 138 178 218 278 343 421 1 Use (2) MODEL -24 / total capacity
1290 {14 {44 183 227 287 385 4 12 of 327 » 2 = 454 tons
1393 11§ 150 190 234 298 372 456 13 {3) Pige size: 1.0 inch STEAHRARD for
14 97 122 155 197 24% 309 IBL 474 14 traps {.0" or largsr,
15100 127 161 204 253 20 400 M0 1S {4) Specify: {2} 1.0" 35L-3-24
with (2) strainers,
NOTES:
11 To deterning the actual pressu
BASED ON COMMON TYPE OF ABSORPTICN CHILLERS HAVING A STEAN CONSUMPTION differential across the STEAXG Anﬁ
RATE OF (19} TO {20} LB/HR AT MAXIAUM DEMAND CONDITIONS 3. assuse 2 PSI drop across conirol
valve, and
P = PRESSURE DIFFERENTIAL ACROSS STEAMGARD 'IN PGUNDS PER S8.INCH (PSI) B. an additional 2 PSi drop through

the steam coil in the geserater,
Therefore, actusl pressure is lina
pressure, 14 PSIG, lszs 4 PSI total,

or, 10 P81,
ABSORPTION CHILLER CAPACITIES IN TONS
MULTI-S8TAGE HIGH EFEICIENTY UNITS EXANPLE 2
HOGEL NUMBERS AULTI-GTAGE HIGH CFFICINCY CHILLER
Po-16 -17 -18 -1% -2 -3 -2 -3 -4 -5 P IMLET STEAM PRESSLRE 50 315
COOLING CAPACITY {from sgec.! 300 TONS
10 75 93 {20 181 192 244 303 383 478 3B {0 SITE OF EXISTING TRAPS (21 -1/ INCH
15 %2 114 147 195 35 298 370 447 S84 T 15
2000003 (30 169 213 270 343 427 539 473 835 SELECTICN
30129 160 206 260 330 41 821 458 821 ig08 3
4G 148 184 237 300 380 482 400 757 944 1140 49 {1} Use ABSGARTION CHILLER zalection
30 148 z0& zh3 134 23 837 A48 B44 1054 1293 34 tabie. {lawer isft)
&0 181 225 289 343 463 SB7 730 §22 1152 1413 40 {2) Find podel that corresponds to
70195 242 3i2 393 499 433 787 994 1241 1322 70 5% P81 ( 359 ‘ﬁﬂE
80 207 238 332 420 332 &75 40 1060 1329 1s24 80 Use MODEL -21 capacity = 337 TaNS.
100 231 288 370 447 592 751 935 (180 {474 B9800 (3t Pige sixe: 1.6 inch :?EAHC¢=E far
120 282 314 404 510 446 820 1020 1288 180§ 1973 120 trags §.0" or :affﬁ-
180 28% 350 481 349 720 913 {138 1437 {753 2202 150 {47 Specifyr 1,0 SEL-B-21 4/ sirainer,
NOTES: ¥ Replace (1) existing trap and use
remzining trap for standby only, valved
BASED ON MULTI-STAGE HIGH EFFICIENCY ABSORPTICN CHILLERS HAVING A STEAM closed for aormal operation,

CONSGHPTION RATE TF (12) 70 {13} LE/HR AT MAXIMUM DEMAND CONDITIONS.

P = PRESSURE DIFFERENTIAL ACRGSS STEAMGARD IN POUNDS PER SQ.INCH (PSI} i
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STEAM lE) ]:!EB'!‘i=E IBUTION LINES

STEAMGARD is an eff1c1ent replacement for conventional steam traps
used in a wide variety of distribution Tine drain applications.

STEAMGARD, when properly applied, can eliminate:

- Potentially large steam losses of "blowing- -through" traps
- Excessive trap maintenance and repair.

: — o PITCH
ORAIN LENGTH OF '4’ J
1 ORATN LENGTH OF B’
o PITCH l" _
" ,B’

STEANBARD-STRAINER ASS’Y

STEAMBARD-STRAINER ASS'Y STEANGARD-STRAINER
: ASS?Y
—a PITCH
/ VALVES & UNIONS NDT SHOMNM (SEE INSTALLATION
PITCH l
— / DRAIN LENGTH OF C" INSTRUCTIONS FOR ADDITIONAL DETAILS.)

STEAM
—> T0 ERUIPMENT

STEAMBARD-GTRAINER ASS'Y RETURN

2o

DETERMINING DRAIN (PIPE) LENGTHS

L STEANGARD~STRAINER ASS’Y

NOTES: For low pressure applications, pay particular attention to condensate

return 1ift when determining the actual pressure differential across
the STEAMGARD.

UNINSULATED PIPES (INDCOR) % BRARE PIPE RADIATORS

ELANFLE EYAMPLE 2. BARE PIPE RADIATCR APPLICATIZN
sTes LI £ PRESSUAS 10 PSI6 STEAM LINE PRESSURE § 7316
8aC¥ FRESS uR NONE BACK PRESSURE NONE
FRAIN ("1.‘5) LENGTH 106 FEET RADIATOR: (5) 1-1/2" IPS % 40 7T £4CH
PIPS SIIE (IPS) 2 INCH TGTAL LENGTH = 5 1 40 FT = 204 F22T
UNINSULATED (BARE) & "INDODR” PIPE SIIZ GF EXISTING 7TRAF (17 180K
S122 S1IE OF EXISTING TRAP 34 TNCH

acpopTe
SELELTI JN

........

LSRR th

) tge UNINSHLATED (BARE) PIPZZ salschion fabl:,
{1} Use UNINSULATED {BARE) PIFES salection fabie, ‘;) Find 1 ®8DEL that carrasoonds

-----

(2¢ Find a XODEL that corresponds to:

3318 L 200 fest of 1-1/2" PIPZ

h
19 FSI8 & 100 fazt of 2" PIPL,
{3} Zpecify: 172" 3G ~B-07 w/ striiper
(31 Specifys 374" 83 -5-03 w/ stralaer Lapacity 240 FEI7 of {-1/2 PIFE,
-

u&-ﬁ.ntf an I--l of 2 Tif e



. PRESSURE DIFFERENTIAL ()




INSULATED FPIFES — INDOOR 2 OUTDOOR

FOR INSULATION MATERIALS OTHER THAN GLASS FIBER

MUL.TIPLY ACTUAL DRAIN (PIPE) LENGTH BY 1.0
BEFUORE LOOKING UP THE SELECTION TABLES

NOTES: Consult ERI for sizing assistance when automatic start-up 1s
frequent.

For low pressure applications, pay particular attention to
condensate return 1ift when determining steam pressure.
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SATURATED STEAM % 1.0

INSULATED PIPES INDODOR IN LINEAR FEET

PRESSURE DIFFERENTIAL (P =

PIPES
1-
2ﬂ
3“
*I
5!
él
al

10°

~8
e

14*
18"

=03
g20
340
460
330
270
230
180
130
130
120
100

800
450
410
330
230
230
190
169
180

=07

-08

10 P31

-09

——

—-—m-  meas  mm-

880
730
630
300
410
330
320
280

PREZSURE DIFFERENTIAL (P) =

8!
1"
12n
14"
18"

2 -

140

=04

-

400
300
430
340
260
250
220

g0 130 190

-07

800
670
370
430
3N
320
290
280

PRESSURE DIFFERENTIAL (P) =
--mmnemeee NODEL NUMBERS --------—v=-

PIPES
IH
2!
3!
4'
5!
6!
aﬂ

10"
1zt
14*
14"

P = PRESSURE DIFFERENTIAL ACROSS STEAKGARD IN POUNDS PER SR.INCH {F3D)

28

-04
430
430
320
240
220
190
159
120
100

30

a0

=03

300
410
340
250
230
150
140
130
139

-0

410
310
440
330
280
240
220
200

=07

————

810
&80
380
440
360
320
300
260

B

1040
910
720
390
300
160
414

HODEL NUNBERS -------=-=--

-1¢ -1l -f2

-—— ——— -

- am-  me-

1249
980 1310 1720
80O 1070 1410
680 920 1200
630 340 1100
330 740 970

— ———

13 P8l

-08

8370
740
400
430
420
390
340

MODEL NUMBERS =-==-----==-

- mme .-

1100 1490
g70 1180 1370
710 970 1290
610 820 1100
360 740 1010
450 670 8%0

]
)
¥

20 P8I

~08

-
-

204
770
810
300
430
330
330

-0 -10 -1l

1110 1310 ==
560 1200 1600
720 980 1310
410 840 11190
380 770 1020
300 680 900

PRESSURE DIFFERENTIAL (P} =
----------- ¥ODEL NUMBERS

PIPES
1’
2‘
3!
*l
5!
6!
BI

fo"
12°
14"
18"

PRESSURE DIFFERENTIAL (P) =

FIPES
Il
2!
SI
4'
5!
6'
&I

19"
12"
14"
16"

=03
430
250
210
170
140
120
100
g0
70
a0
&0

-

=03
470
310
230
190
160
130
116
90
70
70
&0

490
3460
290
230
Z10
178
140
120
110

70

———

30 sl

-05 -0& -07

—— s =

36 wmm ---
440 48O ---
380 370 740 L
330 490 &30
260 350 G910
210 320 420
180 270 a0
170 230 330
150 220 290

=03 -0 -07

- - ma-

150 320 700
280 410 330
230 340 430
200 290 380
180 260 330
160 23¢ 3l¢

INCH GLASS FIBER INSULATION ONLY

— —————

000 --- ---
850 1240 ---
860 580 1330
560 860 1090
180 480 930
540 630 850
80§50 750

1o PST
MODEL NUMBERS

-08 -0% -10

- - -

---------

i 1070 --- ---

920 1320 ---
730 1040 1320
600 830 1140
39 73 990
47¢ 470 910
410 350 890

PRESSURE DIFFERENTIAL (P) = 30 FSI

PIPES
1!
2!
3!
4!
sl
6!
al

"
12*
14*
16"

- s 0

=02
230
160
120
140
80
70
&0
30
4
40
30

-04 ~03 -0

4190 440 -~
350 520 TN
280 430 &40
240 370 330
190 230 430
160 240 340
130 210 300
120 190 280
110 170 230

HODEL NUMBERS ~=---=m—samn

=07 -08 -09

- - ==






INSULATED PIPES INDOOR IM LINEAR FEET

SATURATED STEAM & 1.0 INCH GLASS FIBER INSULATION ONLY

PRESSURE DIFFERENTIAL (P) = 230 PSI
KODEL NUM3ERS

PIPES
1II
21!
SI
4.
5!
6!
a‘

10"
1z
14"
16"

PRESSURE DIFFERENTIAL (P) = 300 PSI
ODEL NUMBERS

PIPES
1l
2!
3“
4!
SR
65
aﬂ
{0
1z
14*
14"

FRESSURE DIFFERENTIAL (P) = 400 PSI
MODEL NUMBERS

PIPES
1n

2.

ke

4*

St

&"
gn
Ig"
12"
130
15°

? = PRESSURE DIFFERENTIAL ACROSS

28

-

-04
216
140
160
80
70
a0
30
40
30
30
30

—

-0l
210
140
100
80
70
&9
30
40
30
30
30

~01
210
140
160
a0
70
&0
30
40
30

#30

30

=02
330
230
170
140
120
100
g0
&0
50
30
40

=02
360
249
180
140
120
100
g0
70
&0
30
30

=02
370
240

180

150
120
110
80
70
40
3
30

-03
430
330
270
220
190
130
120
110
100

90

=03
430
340
7
23¢
200
1480
130
110
100

50

-03
170
340
260
230
200
160
130
110
100

90

=04

-

340
440
310
310
230
200
170
140
140

-04

530
440
370
320
230
210
180
160
140

{4

340
330
380
320
260
210
180
140
130

-03

—-——

640
530
480
380
310
Z40
240
210

=03

670
360
480
380
K3QY
270
240
220

=03

680
370
430
390
320
270
230
220

-04

-

=04

-

§30
710
370
4a0
390
3460
320

STEAMSARD IN POUNDS PER SR.INCH (PSD)

-

1070

------------

520 1200

720
390
310
489
410

-

-

1080

930
780
640
410
340

o .

93¢ 1210

730
600
310
479
410

1090

960
790
&§79
610
340

b = o 0

§40 1230

740
&1
320
4350
420

80
800
6a¢
420
390

PRESSURE DIFFERENTIAL {P) = 500 P8I

PIPES
1!
zll
3!
4"
5!
6ﬂ
8‘

10"
12
14"
16°

=l o b

-01
210
140
100

80

70
&0
%0
40
3
30
30

=02
370
250
180
130
120
110
80
70
&0
30
30

=03

470
330
260
230
200
140
130
110
100

30

MOTEL NUMBERS

-(4

=03 -04

- o -






INSULATED PIPES INDOOR IN LINEAR FEET

SATURATED STEAM % 2.0 INCH GLASS FIBER INSULATION ONLY

PRESSURE DIFFERENTIAL (P) =
----------- NODEL NUMBERS

PIFES
II
2R
3!
4‘
51!
&!
a'

1e*
2"
4
14"

PRESSURE DIFFZRENTIAL (P) =
----------- XODEL NUMBERS

PIPES
1!
2'
3[
4!
SI
&'
8.

tg"
12"
It
18"

PRESSURE DIFFERENTIAL {P) =

PIPES
Il
2'
3‘
4!
EH
&I
8[

10"
{2t
147
16"

P = PRESSURE DIFFERENTIAL ACRDSS STEAMSARD IN POUNDS PER 54.INCH (PSD)

30

-4 =03
99 ---
0 -
580 --—
430 710
380 400
330 320
27¢ 420
220 150
190 300
180 280
160 250

-03 -04
§3¢ ===
440 -
T80 410
300 310
230 430
220 380
180 300
130 Z30
130 220
120 200
100 180

-04

900

20 P8I

-07 08 -0% -10

- ——— = A

1200 === - -

780 103¢ 1390 -—- ---

830
52¢
430
£20
370

-03

790
480
390
47¢
390
340
310
280

840 1120 1810 ---
700 930 1330 1810
£00 800 1130 1370
360 740 1060 1440
490 450 940 1280

30 P8I

-06 -07 -08 -09

1000 === === ---
870 1170 1540 ---
710 940 1230 179¢
390 780 1030 1480
310 670 890 1280
870 620 820 1130
410 330 730 1030

44 P8I

<o mmmmn--~ ODEL NUMBERS -------

-3 04
g ==
500 -
390 680
320 350
280 470
240 310
190 330
160 270
140 240
130 220
110 190

=03

330
730
630
310
420
310
340
300

-04 -07 -08 -09

1080 <= === -
940 1250 ~=- ~--
750 1000 1330 --—-
630 830 1100 1330
540 720 930 1380
500 440 880 1260
140 590 780 1120

-

1830
1710
1320

PRESSURE DIFFERENTIAL (P) =

PIPES
1!
2!
I'
4'
5‘
&I
El

10"
12°
14*
16"

-----------

=02
370
240
200
170
140
130
100
80
70
70
40

410
330
20
240
210
t70
130
140
120

30 P51

¥ODEL RUMBERS --------=----

-04 -03 -06 -07 -08 -09

700
580
490
430
330
290
230
230
200

PRESSURE DIFFERENTIAL (P) =

PIPES
1'
2I
3'
4!!
5!
6'
al

10"
12°
14®
14*

g . 29

=02
400
280
220
180
130
130
11e
90
80
70
&0

-04

610

520

430
360
300
240
240
210

-03

800
700
3690
470
409
370
330

PRESSURE DIFFERENTIAL (P} =
mmmmemmamn WODEL NUMSERS -----m------

PIPES
1'
2!

ki

P
i
g*
&ll
g*
10"
2"
14*
16"

-2
430
300
230
190
170
140
120
100

80

80

70

=03

440
390
330
290
230
190
170
150
140

-04

-03

1130
780 1310
790 1030 1390 ---
660 880 1150 1640
570 740 1000 1430
320 700 920 1320
470 820 820 1170

40 PSI

NODEL MUMBERS -------=----

=04 -07 -08 -09

- - am- -

1180
1030 1340 === =--
§30 1100 1450 ~--
690 910 1200 1720
390 790 1040 1499
330 720 9&0 1370
490 440 830 1220

80 P3I

=04 07 -08 -09

1080 1430
§70 1130 1520 ---
720 940 1260 1300
620 820 1070 1350
370 760 1000 1430
310 470 850 1270






INSULATED PIPES INDOOR IN LINEAR FEET

SATURATED STEAM & 2.0 INCH GLASS FIBER INSULATION ONLY
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INSULATED FIFES INDOOR IN LINEAR FEET

SATURATED STEAM & 3.0 INCH GLASS FIBER INSULATION ONLY

PRESSURE DIFFERENTIAL (P) = 150 PSI

PIPES
1I

2I

3'

4.

S?!

&I‘
EI
0"
t2*
14"
18"

~01
370
270
220
180
160
140
110
100

80

80

70

-02
440
350
300
250
230
190
180
140
130
110

-03

490
8¢
500
440
340
310
270
239
220

MODEL NUMBERS ——=====—w——-

-04 05 -06 -07 -(08

B30 wmm mmm wm- =e-
730 110 == - -e-
600 910 1330 1750 —-
500 740 1110 1470 1930
130 &40 970 1280 1880
100 410 900 1180 1350
350 350 800 1060 1390

PRESSURE DIFFERENTIAL (P) = 200 PSI
e HODEL NUNBERS ~-----------

PIPES
1!
2t
3
Iy
sl
6.
g
10"
12"
14"
£s”

-0
380
280
220
150
160
140
120
100

90

80

70

=02
469
370
310
270
240
190
160
140
130
120

~03

-

600
520
450
380
320
270
230
230

-04 -05 -06 -07 -08

- mme el mered S

850 === - - -
750 1140 == == -
510 930 1360 1800 -
520 780 1140 1510 1980
450 480 1000 1310 1720
$0 530 $20 1210 159
370 540 820 1080 1420

PRESSURE DIFFERENTIAL (P} = 250 PSI

PIPES
1t
71
In
4t
32
a"
Bl

10*
12
14*
1&"

P = PRESSURE DIFFERENTIAL ACROSS STEAMGARD IN POUNDS PER SR, INCH (PSI)

M

-0t
39¢
28¢
230
190
170
15¢
120
100

90

80

70

480
380
320
280
240
200
70
130
140
120

=03

620
540
470
390
320
280
280
230

MODEL HUMBERS ==-======--n

-04 =03 -06 -07 -08

§70 -== o - e

770 1180 === === ===
430 950 1390 === ---
330 800 1170 1540 ---
450 700 1020 1340 1740
420 440 940 1280 1830
J80 580 B840 1110 1430

PRESSURE DIFFERENTIAL (P) = 100 PSI

PIPES
1:
2!
3!
4:
5!
6:
al

10"
12"
14*
16"

o s e g

~01
350
290
230
190
170
130
120
100

90

80

70

490
390
330
280
250
200
170
150
140
120

=03

630
330
480
370
330
2%0
270
240

-04

880
780
640
340
470
430
380

MODEL HUMBERS =—===wwwa--n

-03 06 -07 -08

1180 === === =e-
970 1410 -—- -
810 1180 1340 ---
710 1030 1350 1780
850 950 1250 1640
380 830 1120 1470

PRESSURE DIFFERENTIAL (F) = 400 PSI
wmmmmm-mmn= NODEL NUMBERS =--nmnm-vem

PIPES
1l
ZI
3!
4!
5!
6I
SI

10"
12"
14
16"

-0t
400
290
230
200
170
150
120
100

50

80

70

-02
500
400
S40
290
240
210
180
15¢
140
130

=03

630
360
430
400
340
290
270
240

-04

900
790
630
330
470
440
390

=05 =06 -07 -08

1200 === === --m
980 1430 --- ---
830 1200 1580 ---
720 1039 1370 1800
660 970 1270 1870
390 840 1130 1490

PRESSURE DIFFERENTIAL (P) = 500 PSI

PIPES
ll
2'
3!
4!
5I
6'
Sl

10*
12*
14"
16"

=01
590
2%0
23¢
190
179
130
120
100

90

80

70

=03

. &30

360
499
400
340
2%0
270
240

-04

MODEL NUMBERS ==-=--m=——--

=05 -06 -07 -08

—— mmm wem-  ao-

[200 === === om
980 1430 - ---
820 1200 138¢ -—-
720 1040 1379 1800
660 940 1270 1440
390 B0 1130 1480






INSULATED PIPES OUTDOOR

IN LINEAR FEET

SATURATED STEAM & 1.0 INCH GLASS FIBER IMSULATION
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INSULATED PIPES QUTDOOR IN LINEAR FEET

SATURATED STEAM

-

-y
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R

faledd]
i

-

o

o~ et
Fa T2 oo W oen Fe (o ) e
» 'h s o= 2 o= FER

p—
O Er
=

——

—

Ll & S

WIIx gy v

4

L € 0y
o

nod
=

30

ity

20

0
40
40

359
280
21
130
150
129
199

0

89

70

110

1y
404 P31
KUMEERS
-3 -93
§4G ==~
320 TAD.
440 830
380 330
ALY
24 5§
z19 300
150 280
170 246G

2

1.0 INCH GLASS FIBER INSULATION

g40
7
57¢
470
400
Jal
320

1100
ER
150
410
320
48¢

420

PREISURE D

4

g°
ig®
12¢
14"

140
s

IFFZRENTIAL (F) = 39¢ PEI
¥ODEL NUXBERE

>

07 -0
160 ---
70 43
72 3%
180 280
140 238
120200
30 149
% 13
70 110

-3

b

ot Lrd g LR O

» KO .

OnNL Y
-3 =37 -0§
TIG mee omm
&40 G443 010
330 7D 93¢
40 370 73
sia aws  i1mn
RET I R Wi
whn  amn o
00 400 330
g0 I70 480
280 I 430






INSULATED PIPES OQUTDOOR IN LINEAR FEET

SATURATED STEAM & 2.0 INCH GLASS FIBER INSULATION ONLY
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INSULATED PIPES QUTDOOR IN LINEAR FEET

SATURATED STEAM % 2.0 INCH GLASS FIBER INSULATION ONLY
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INSULATED PIPES OQUTDOOR IN LINEAR FEET

SATURATED STEAM
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=01 -02 =03 -04 -03 -0 -7 -08
90 e mom mmm emm mmm ome e
210 340 e mmm mem wmm mmm oo
170 Z80 380 === === wmm e eee
140 240 440 TAQ -em mmm s aee
120 Z10 400 430 §90 ewe we= =e-
L3 130 330 S§0 &70 1270 ees ---
30 130 290 470 720 1040 1370 1800
30 139 280 490 400 380 1130 1520
10116 219 340 320 7ag 1000 {320
40 100 200 320 480 790 330 1220
50 170 80 430 &30 =39 109¢

FETISURE JIFFERENTIAL ACROSS

i

STEAMGARD IN POUNDS Fow 39, INCH (PSD)

PRESSURE DIFFERENTIAL (P) = 300 PSI

PIPES

1!

3-1
‘l
5!

&II

83
10"
12°
14

18"

=01
350
220
170
139
130
110
30
g0
70
&0
30

10

=43
LI
439
410
360
300
230
yadi]
200
180

~04

HODEL NUMBERS

=03

1919
850
730
80
330
490
440

PRESSURE DIFFERENTIAL (P) = 400 PEI

Pl

FES
1!
an
35

Fy

5!
6!
g8
10*
12°
14
14°

&3

1t

an
-

-n

<9
1
gn
&
aa
10"
12"
4"
147

-

=01
309
220
180
130
130
110
90
80
70
al
50

=01
300
220
j:11
130
120
10
kLl
a0
70
89
i

S
M
250
220
209
160
140
120
110
109

=03

330
454
430
380
310
240
230
210

179

=G4
gio
870
0
300
320
340
340

MUY

MODEL NUM3ERS

-8

~ma

1034
F38
780
540
330
i3
ia0

rm——

el
1iie

30

-

{459 ---
1180 133
420 1349
§30 1340
830 1110

---------

......

.........



ELPJi= T PJEEE R T O

CHICAEBO,

ILLINDIS

R S T N T,

SURVEY / APPLICATIONS SCHEDULE

5ALES ENDINEER -

AFFLICATIONE ENGBR — M.
LE= DO S = 24 0 WS S

>> ADDITION TO PROPOSAL #10005

1. 8YM FAN
{8y 3/ - -

-3

GYM FAN
(1) fommm e -

= OBEYM FAN
ty --34 — -

4 FAN ROOM
oy --3/4 — -

FAaN ROOM
MO TRAP.......

Ln

& FAN ROOM
1 -3 - -

[N

FAN ROOM
{1y --3/4 — -

8 FAN ROOM
{1y —3/4 — -

F FaN ROOGM

{1y --3/4 - -

ROOM

ROOM

R

538

58

{NCNE>

=

S0UTH
TAG & 31

NDRTH

TAG # 23

MORTH

MORTH

MORTH

S00LTH

S0UTH

SOUTH

BARANSET
TROY

N R §

fphnsr &+

tebo;-
O5/10/872

PROFOSAL B10Z234
REVISION LETTER &7
SHEET ©1 OF SHEET o1

PHARTH HIGH SOHooor

05/10/82 <<

INRE > = P4 —Er PSIG (1) 3/74 86 -Bp-0O

HORIZ M - NODIKE H34SL 16® X 14¥

INGSERE > = G —Tx FEIG (1) 1.0 BB -B-0

ARl - COIL REHEAT 20 X 42

INCRE = = < =EF FPBIG (1) Z/4 86 -B-O

HORIZ 44 - MODINE H3ASL  16® X 14°

INCSBES = Gs =En PSIG (1) 374 55 —-2-0
. DRIP - 3* X & LF AFTER PRY/BEFORE £OIL 3" X 4 LF AFTER PRV/BEFORE COIL

INCRRE > = g4 =ZF PEIG Ly 1/2 88 B~

AHU - COIL REHEAT FROM C-R (TRAP MISSING)

INCRE S = F+ —ZF PSIG (1) 3/4 28G5 -RB-—

HORIZ UK - HERMAN NELSON #14214 16" ¥ 14"

INCER > = < =3x PRIG (1} 374 8G ~B-01

ERIP - 3" X & LF FEED TO COIL .

INGBE D = g —3x PBIG (1) 374 S5 —-FBE-x

HORIZ UK - HEAMAN NELSON #14214 18° ¥ 18"

INCBE > = F =3 PBIG (1y 3/4 86 -B—u

AHU - COIL PREWEAT CP-1 12 ¥ 18



ENGINEERING RESOURCESS, INC.
CHICAGO, ILLINDIS

BIliL OF MATERIALS

GLENEBEROGHE, MNMORTH HIGH SCHOOL.

ITEM aTy
i. ¢ =2
2. ¢ 1)
. ¢ 1
4, ¢ 1)
9. ¢ 1)
&, ¢ 2
7 ¢ 2D
8 ¢ 23

SIZE

1/2
I/4
374
1.0
1.0
i/2
/4
1.0

INCH
INCH
INCH
INCH
INCH

INCH
INCH
INCH

DESCRIPTION

SB _B-'Oq ----- LR A A I A )
SG “B_Cié I IR R R
SG _8_12 N N L R
SB "'B_'I.l me e s nneseans LR S
SE "5—13 L N N N B N NI I
STRAINERS 40-MESH 85 SCREEN
STRAINERS 40-MESH 55 SCREEN
BTRAINERS 40-MESH 55 SCREEN

05/05/82

PROFOSAL #10233
REVISION LETTER "4
FAGE ©01 OF PABE 01

PRICE @ TTL AMOUNT

% 69.%0
7%.20
7%.90

Te7.10
?7.10

11.50
11.50

22,20

TOTAL MATERIALS -

* 1Z%.80
77.%90
7%.%90
@7.10
R7.10

25,040
23,040
44.4¢C

% S84. 20

QUANTITIES BASED ON REQUEST FOR QUOTATION DF A STEAMBARD® SYSTEM FOR THE LISTED EQUIPMENT AND ASSOCIATED STEAM DISTRIRUTION

LINES.  THE ACTUAL NUSBER DF EQUIPMENT AND LINES MAY CHANSE *BILL OF SATERIALS.’

TAKE INTD CONSIDERATION THESE CHAMBES IN ACCORDANCE WITH THE PRICE LIST IN EFFECT AT TIME OF DRDER.

$ STEAMBARD IS & REBISTERED TRADEWARK OF ERI

MATERIALS WILL BE SHIPPED AND BILLED T0



ENMNGINEERING RESQOURCES., INC.

CHI

CaBGO, ILLINOIS

SURVEY / APPLICATIONE BSCHEDULE

>

1

k)

i

PROFPDSAL #10233

SALES ENBINEER - R. EARANSKI REVISION LETTER *A°
APFLICATIONS ENGR - M, TROY SHEET 01 OF SHEET 01

GLENBEROOE MNMORTH HIGH SCHOQOL

KITCHEN <<

INCOMING FEED
{1y --3/4 8B #11 TAG 132

AIR HANDLER UNIT
() 1-1/4 B #8  TAE HI33

AIR HANDLER UNIT
(1} I-——- M B #12 TAb $134

KETTLE

{1} ~-1/2 == - THE $135
KETTLE

{1y 142 ~- - T46 #1345
DISHWASHER

{1} --3/4 -- - TAG 4137

IN<BEL: = < -3> PSIG (1) /4 56 -B-D
BRIF - 3" X 150 [F

INCBE> = g« -3> PSIB (1) 1.0 86 -B-1
PREHEAT COIL - MARLD COIL CO. MODEL F-10 SERIAL #X63669 100204 DUCT COIL 18" ¥ 50

INCRE > = @< =3> PSIG . (1} 1.0 565 -B-1
REHEAT COIL - 2' ¥ &' ALSD DUCY SIDE COIL A1

IN<BE > = gL -3 FPSIG (1) 1/2 5G -B-Q

" KETTLE - GROEN NODEL D305P 30 GAL CAP. 24"DIA Y 21"DEEP GENERAL COOKING USE

IN<EE > = gL -3» PSI6G (1} 1/2 86 ~B-0
KETTLE - BROEN 40 GAL CAP. 24°DIA X 22"DEEP T BOIL WATER ONLY

INCEBR > = @< —=3> PS5IG (1} Z/4 5G -RB-1
HEX - HOBART WODEL FT-20 SERIAL $12860% 4"DIA X 24"L



=t e e o e e & s -

TOW ” T by i -
e L B e B C A A R

CHICABO, ILLINOIS

BILL OF MATERIALS

CSLENEBROGE:

ITEM QTY 81ZE

1 ( 13 1/2
s ¢ 2 172
= ¢ 3 1/2
4. (17 x4
= ¢ 23 374
G ¢ 2) /4
7. ¢ 2) 374
. ¢ 3 1.0
T { 25 172
10, ( 273) /4
11. ¢ 3 1.0

INCH
INCH
INCH
INCH
INCH
INCH
INCH
INCH

INCH
INCH
INCH

L4 /09,82

FROFOSAL #10Z04
REVISION LETTER "a-
FABE 01 OF PAGE o1

MORTH HIGH SCHOO

DESCRIPTION FRICE @ TTL AMOUNT
S0 ~B~0T tussesanwnns A, $ &£2.90 & Q08.7C
S ~B~08 it ittt e s narnan &F9.90 629, 1¢C
56 -B-0B ...... s E v e m e e re 62,90 209, 70
SG —E—C)é L R ] 79 " 9[:, 1 u 358 . 3‘:
SC ~B~0OB it vvvwssnunnnnnnn _79.90 15%. 8¢
56 —B—-0% ...i.... # s e e e L 79.90 15%.8<¢
86 ~B-10 L....ieee " w e w e e w TT.90 159,80
56 ~B-07 L iiaeennn Fa s ek F7.10 291. 3¢
STRAINERS 40-MESH 55 SCREEN 11.30 287.5¢C
STRAINERS 40-MESH 8% SCREEN 11.56 264,59
STRAINERS 40-MESH S5 SCREEN 22.20 bbb b6E

TOTAL MATERIALS — % 4,495, 1C

QUANTITIES BASED ON REQUEST FOR QUOTATION OF A STEAMGARDL SYSTEM FOR THE LISTED EQUIPMENT AND ASSOCIATED STEAX BISTRIBUTION
LINES., THE ALTUAL WUMBER OF FCGUIPMERT AND LINES MAY CHANBE 'BILL OF MATERIALS.”  WATERIALS WILL BE SHIPPED AND BIilfD 10
TAKE INTO CONSIDERATION THESE CHANGES IN ACCORDANCE WITH THE PRICE LIST IN EFFECT AT TINE OF ORDER.

¥ STEAMGRRD 15 A REGISTERED TRADEMARE OF ERI



Baoi oo oL IImi o .o e e et 55 e I P .
CHICAGD, ILLINOIG

S8URVEY / APPLICATIONS SCHEDULE

SALES ENGINEER - K. BARANSKI
AFPLICATIONS ENGR - M. TROY

GLENEROOK., NORTH HIGH

4% BYMNASTICS RM DS&2 INTBK > = gL =3r PBIG
{1y -1z - - TAS # 70 CONVECTOR - FIN/TUBE 4" X 4* X 27 IfF

S50 GYMNASTICS RM DS&Z INCRE > = ?< =3 PBIG
1y 42 - - TAE # 91 CONVECTOR - FIN/THBE 4° X 4" Y 27 LF

S1 ENTRANCE ACROSS DSZ6 IN<BE: = < =3% FBIG

{1y —12 -~ - TAE ¥ 92 CONVECTOR - FIN TUBE 5 X 1’2" X 44"

04/029/82

FROPOSAL #10204
REVISION LETTER “4&°
SHEET 04 OF SHEET 04

SCHOOL

(1) 1/2 86 -B-¢

(1) 1/2 86 -B-C

(1) 1/2 g6 -B-¢



E i P i P XDdiim F

CHICAGO, ILLINDOIS
SURVEY / APPLICATIONS

SALES ENGINEER - K.
APFLICATIONS ENGR — M.

SGL ENEROOR

IZF CONVECTOR

it —-142 — - TRG #1253
=4 DUTSIDE YOUTH OFFICE

{1) ~-3/4 = - TaE 8124
35 BY DOOR 102 SM

(1) ~-142 == - TAE #1727
& BY DDOR 108SM

{1} «-3/4 -- - TAG §128
I7 BY ROOM Q2F

{1} =142 - - TAG #129
38 CAFETERIA ROOM © 420

{1y --3/4 — - TAE #130
3% CAFETERIA ROOM C 420

{1) -=3/4 -- - TAE #134
40 CORRIDOR/TRAIN. RM

1) ~142 == - TAS # B
41 BROY™S LOCKER ROOM

(1) fomem o TAE # B2
42 LOCKER RM FOR TRAING

{1} 1-1/4 — - TAE ¥ B3
43 LOCKER RM FOR TRAING

{1y 1-114 == - TAE # B4
44 CORRIDOR MEN"S TR RM

{f) --3/4 -—- - TAG # B9
4% CORRIDOR DOOR 62 W

{1y —3/4 — - TAG # 825
44 GYM ENTRANCE BY DSZR

NO TRAF vuvers (NONE>  Tao & B7
47 GYMNASTICSE RM DGLZ

(1} -2 - - TAG ¢ BB
48 GYMNASTICS RM D3&2

{1y —-1/2 -- - TAE ¥ 89

RELDE IR IROCES &

I i .

SCHEDULE

Q4/00/82

FROFOSAL #10204

BARANSH T
TRAOY

MORTH HIGH SCHOOL

CONVECTOR - FIR/TUBE 4* X 4* X 27 LF

IN<BE > = 9 —3» PSIG (1) 1/%2
CONVECTOR ~ 4 X 4* ¥ 20 LF NOTE - NO SOLONBID

INSBE S = < 3> PSIG (1) 3/4
UNIT VENT - 10" X 34" COIL  HERMAN NELSON

INSBE: = Q< ~3» PSIG (1) 1/2
UNIT VENT - MODINE  1-1/2° X 10 X 34 COIL

INSEE > = < -3> PSIG (1) 3/4
CONVECTOR - 4* X 4* Y 40 LF

INCERK: = 9 -3» PSIG (1) 1/2
CONVECTOR - 4* X 4* X 40 LF

IN<EKY = % -3» PSIB (1) 3I/4
CONVECTOR - 4" X 4" X 72 LF TOTAL DOUBLE TIER ASSEMBLY

INSERE > = < 3> PSIG (1) =/4
CONVECTOR - 4* X 4* X 72 LF TOTAL DOUBLE TIER ASSENBLY

INSEBE > = < ~3» PSIB (1) 1/2
CONVECTOR - FIN/TUBE 4" X 4* X 5 LF NOT NORMALLY ON.

INCERE: = < ~3I> PSIG (1) 1.0
AHU - 474" X 6" COIL VERTICAL AIR FLON 1007 RECIRC  HERMAN NELSON
INSBE > = @1 ~I> PBIG (1) 1.0
UNIT VENT - HAF AT CEILINS  100% RECIRC  COIL APPRDX &* X & LF
INSBE: = 9<  —3» PSIG (1) 1.0
UNIT VENT - HAF AT CEILING 100X RECIRC COIL APPROY &* ¥ & LF
INSBE> = 9 -3I» PSIG (1) /4
UNIT VENT - 9% X 26® COIL  NODINE

INSEE S = < -3» PSIB (1) =/4
ENIT VENT - 10* X 38* COIL  MODINE

INCEEY = @< -I> PSIG (1) =/4
UNIT VENT - COIL 5 % 1-1/2* X 44*  NDDINE

INGRE> = s -I» FSIG (1) 1/2
CONVECTOR - FIR/TUBE 4* X 4* Y 27 LF

INCBES = < -3I» PSIG (1) 1/2

=1c]

56

5G

SG

86

SG

56

S6

86

56

56

86

S6

REVISION LETTER *a°
SHEET 03I 0OF SHEET 04

~B-0

-B~



el koaeECDESE .o L CAESOLIFITE 5, TidiT .
CHICAGO, ILLINOIS O4,0%9/82

SURVEY / APPLICATIONS SCHEDULE
PROPOSAL #10204
SALES ENGINEER -~ R. BARANSHI REVIBION LETTER *@A°
ARPFLICATIONS ENGR - M. TROY SHEET 02 OF SHEET 04

GL_ ERNEROOE. NORTH HIGH SCHOOL

17 ROOM A 220 INCREY = 9 -3> PSIG (1) 1/2 S6 ~E-0
() —1/2 - - TAS #109  CONVECTOR - 4° X 4* X 16 LF

18 NT INCBE> = 9< —3» FSIB (1) /4 8B ~E-0
(1) --3/% -- - TA6 #110  UNIT VENT - SIZE 75

19 ROOM & 222 INCEKE> = 9 3> PSIG (1) 1/2 S6 -B-0
(1) —=1/2 -~ - TAS #1101  CONVECTOR - 4° X 4* X 14 LF :

20 NT INCEEY = 9<  ~3» PSIG (1) 3/4 SG —B-0
{1 —-3/4 -- - TAG #112  UNIT VENT - SIZE 75

21 ROOM A 226 INSBE> = 9< -3» FSIG (1) 1/2 S6 ~B-C
() —1/2 -~ - TAG #1135 CONVECTOR - 4" X 4 Y 14 LF

22 NT _ INSEEY = 9< -3I» PSIB (1) /4 88 -B-C
{1} =374 =~ - T4E Bi14  UNIT VENT - SIZE 75

23 ROOM A 230 INSEE> = <  ~3I» PSIG (1) 1/2 8B -B-C
() =172 -~ - TAG #115  CONVECTOR - 4" X 4* I {4 LF

24 NT INCEE: = $< -I» PSIG (1) %/4 85 -B-c
{1} --1/2 - - TAG #116  UKIT VENT - SIIE 75

25 ROOM A 234 INSEBES = < -3I» PSIG . (1) 1/2 86 -B-¢
{1} =-1/2 - - A6 #117  CONVECTOR - 4* X 4" { 16 LF

26 NT INCBKS = < ~3» PSIG - (1) 3/4 8B -B-
(1) -=3/4 - - TAG #118  UNIT VENT - SIZE 75

27 HALLWAY TO GYM 1 FL IN<EKY = < ~3» PSIG (1) 1/2 86 —-B-(
{1} =-1/2 - - TAG #119  CONVECTOR - 4" X 4" X 2 LF

28 HALLWAY TO GYM INSBE> = ¢ -3 PSIG (1) 1/2 SB ~B—¢
() —-1/2 - - TAG #120  CONVECTOR - 4" X 4" X 20 LF

29 HALLWAY TO GYM INCERES> = < -3» PSIG (1) 1/2 SB ~B~—(
(1) --4/2 -~ - TAG #1201 CONVECTOR - 4* X 4 X 40 LF

30 HALLWAY TOQ GYM INZERKS = 9<  ~3I» FSIB (1) 1/2 SG -B-~(
{11 —1/2 == - TAG #122  CONVECTOR - 4* ¥ 47 X 35 LF

=1 HALLWAY TO BYM IN<RE: = 9« ~I» FEIE (1) 1/2 86 -B—(
i) --1/2 - - TAG #1253  CONVECTOR - 4" X 4" 1 1B LF

32 QUTSIDE HEALTH OFC  IN<BEY» = s -3 PSIG (1) 3/4 S6 —B—

{1y --3/4 -~ - TAE #124 UNIT VENT - 10* X 30" COIL



B BB B ofedre i Peo IOiEER S FNESODLIRCES  INC..
ILLINGIS

CHI

cAGO,

SBURVEY / APPLICATIONS SCHEDULE

h

%

h

10

11

16

SALES ENGINEER

GLENBROOCOK

- R. BARANSKI
AFPFLICATIONS ENGR -~ M. TROY

BY ENTRANCE ZN/3N
(1) —3/4 - - TAE § 93
ABOVE LOCEER #H1

(t} ~3i4 — - TAE ¥ 94
ENGLISH CORR 2ZND FL
{ty ~-3/4 — - TAE ¥ 93
ENGLISH CORR ZND FL
1) --3/4 - - TAE # 94
ENGLISH RM 26646

(1) —-1/2 — - TAG & 97
ENGL ISH ROOM Zéb66

{1} —-3/4 -- - Tt # 98
ROOM A 264

{ay --172 — - TAE & 79
ROGM A 262

{1} --3/4 —- - TAG #100
ROOM A 260

1y 12 - - TAG #101
ROOM A-Z60

{1} ~-3/4 -- - TAE #102
ROGM A 212

(4 —12 ~ - TA6 #103
rROOM A 212

(1) —-3/4 - - TAE #104
ROOM A 214

(1) --172 -- - TAE B105
NT

{i) 374 — - TAE #106
ROOM A 216

{iy —-1/2 - - TAE #107
NT

{1} —3/4 — - TAE 4108

04/09/82

FPROPOSAL #10204
REVISION LETTER " 4°
SHEET ©O1 OF SHEET 04

MNORTH HIGH SCHOOL

(1) 3/4 8G ~B-O

(1) 3/4 56 -B—-0

(1) 3/4 SB -B-0

(1) 1/2 86 -B-¢

(1) /4 86 -B~(

(1) 1/2 8G -B—(

CONVECTOR - FIK/TUBE 4" X 4* X 1& LF  ROON CONVECTORS 14* OOWN INSIDE WINDOW BOOKCA!

UNIT VENT - SIZE 73

INCRE > = 9¢  ~3> PSIG
UNIT VENT - 10" X 40" COIL  HERMAN NELSON
INCBK> = 9¢ ~-3I> PSIG
CONVECTOR - 4° X 4® X 40 LF
INCBE: = %< ~3> PSIG
CONVECTOR - 4* X 4* X &0 LF ALONG DUTSIDE NINDOW
INCRE > = 9¢ -3I> FBIG
CONVECTOR - 4* X 4* X 40 LF ALONG DUTSIOE WINOOM
INCBE: = 9: -3» PSIG
LONVECTOR - 4* X 4* X 16 LF ALONG DUTSIDE WINDOW
INCRKES: = 9L ~3> PSIG
UNIT VENT - TRANE #75  10* ¥ 32* COIL
INSBE > = 9 -3 PSIG
INSBEY = ¢ -3 PSIG
UNIT VENT - TRAME SIZE 75
IN<BE: = 9¢ -3 PSIG
CONVECTOR - 4* X 4" X 14 LF
INCBEY> =  9¢ =3> PSIB
UNIT VENT - SIIE 75
INCBE>» = 9 -3> PBIG
CONVECTOR - 4= X 4* ¥ 14 LF
INCBKY = 9 ~3> PSIBG
UNIT VENT - SIZE 75
IN<BEY = Q¢ -3> PSIG
CONVECTOR - 4" X 4* X 14 LF
INSBE» = 2L -3Z> PSIG
UNIT VENT - SIIE 73
INGREY = g -I* FSIG
CORVECTOR - &% X 4" X 16 iF
INSEK: = 9¢ -Z: PSIB

(1) 3/4 B8G -B-(

(1) 1/2 8G -B-t

(1} 3/4 8 -B—t

{1) 1/2 856 —-bB—

{1y 1/2 5G -B-

(1) 3/4 86 -B-

(1) 1/2 86 -§-

(1) 3/4 86 -B-



EMNGINMNEERIMNMNG RESOURCES . INC.
ILLINDIS

CHICAGO,

BILL OF MATERIALS

ITEM

BN SRR P

-0

10.
11.
12.
13,
14,

i5.

16.

17.
i8.

GLENBROOK NORTH HIGH SCHOOL

8TY

e T I T I R e T T o T

2)

ol

41

5)

=)
4)
4)
X
2)
1)
1
1)
. 32
a8’
1)
2)

1}

=7
ig)

SIZE

z/74
/4
/4
374
/4
3/4
374
354
1.0
1.0
i.0
1.0
1.0
1.0
1.0
1.0

x/4
1.0

INCH
INMCH
INCH
INCH
INEH
INCH
INCH
INCH
INCH
INCGH
INCH
INCH
INCH
INCH
INCH
INCH

INCH
INCH

07/1Z/81

PROPOSAL #10005
REVISION LETTER "a-
PAGE 01 OF PAGE 01

PRICE 2 TTL AMOUNT

DESCRIPTION

56 -A-03 MODEL BA..u.-ve.- % 7H.40
8 -A-04 MODEL 13A.ecvrwrs . 78.40
56 —A-05 MODEL ObBeawvcnen 78. 40
SG6 -A-06 MODEL 11A..ccvce.. . 78.40
56 -A-07 MODEL 7B.ccecees 78.40
56 ~-A-CGB MODEL 15A..... - 78. 40
86 —-A-09 MODEL 7C..evvven 78. 40
86 —A-12 MODEL 10D........ 78.40
56 -A-05 MODEL 6bBececcc-- B&.70
56 ~-A-0% MODEL 7C0.ce.c.nn B&6.70
56 -A-11 MODEL 13C.ccnwe=n B&6.70
G ~A—14 MODEL 178....wn=c- B6.70
SG -A-13 MODEL 2FA.ccccnn- B&6. 70
856G ~-A—-16 MODEL BD.w.ovnennn B&.70
56 -A-17 MODEL BE..c.vuse-s B6.70
S6L-A-2F MODEL 15F...vec.. P9.75
STRAINERS 40-MESH 55 SCREEN 11.50
STRAINERS 40-MESH S8 SCREEN 22,20

TOTAL MATERIALS -

% 156,80
13,40
I92.00

235,20

Z1E. 60
213,60
2E5.20
154,80
B&. 70
84,70
B&6. 70
260.10
LI 60
B&. 70
1732. 80
PP.75

F10,.30

299, (0

$ 4,400.55

QUANTITIES BASED ON REGUEST FOR RUCTATION OF & STEAMGARDt SYSTEN FOR THE LISTED EQUIPHENT AND ASSOCIATED STEAM DISTRIBUTION

LINES.

THE RETUAL NURBER OF EQUIFMENT AND LINES MRY CHARGE 'BILL OF NATERIALS.'

TAKE INTG CONSIDERATION THESE CHANSES IN ACCORDAWCE ®1TH THE PRICE LIST IN EFFECT AT TIME OF ORLER.

¥ STEAMBARD IS A REGISTERED TRADEMARK OF ER!

BATERIALS WILL BE SHIPPED AND BILLED 10



E S PG ETESFY R ke
CHICAGO, ILLINDIS

e SO s eisE S o

SURVEY / APPLICATIONS S8CHEDULE

SALEE ENGINEER - V. RICE
AFFPLICATIONE ENGR - M, TROY

GiL_ENNEROOE MNORTH HIGH

>> ADDITION TO REVISION "A* ~ (08/05/81) <<

43 POOL TUNNEL INCRES = < —3% FSIG
{1} --3/4 - - TAE ¥ 5 DRIP - 10' IPS X 20 LF 1" &F

44 POOL TUNNEL INCEE> = < -3% PEIG
{1} --3/4 —- - TAG & 10 DRIP - 10" IPS X 560 LF 1* &F

43 EAST FOOL CORRIDOR IN<BE Y = 94 -3F FPSIG
(1} 374 == - TAE & 45 CONVECTHR - FIN/TUBE 4" X 4" Y 24 LF

44 E. POOL CORRIDOR NT IN<EE>X» = < -3> PSIG

{1} =142 == - TAE ¥ 46 CDNVEETDR - FIN/TUBE 4 X 4" Y 12 LF
47 E. FOOL CORRIDOR NT

(1} --3/4 -~ - TAG # 47

INCRES = 9
CONVECTOR - FIR/TUBE 4° X A° ¥ 16 LF

-3> FSIG

48 E. FOOL CORRIDOR NT
{1} --3/4 -~ - TAG § 48

INSRE > = 94 -3 PBIG
CBNVECTER - FINJTUBE 4= X 4" X 20 LF
FBIG

4% PDOL TUNNEL INCBE> = L =3k

{1} «-3/4 == - DRIP - 10 X 1¢ LF  DRIE. TAE 5B BEFORE PRS
S0 FOOL TUNNEL INCBE Y = @4 -3k PBIG

(ar 374 - - DRIP - 10® X 20 LF ORIE. TAE 5C AFTER PRS
51 POOL TUNNEL INCBKE > = < =3F» PBIG

(1) --3/4 —~ - DRIP - 10® I 500 LF

A oemii .

07/1%/81

PROFOSAL #10005
REVISION LETTER " @&°
SHEET OS OF SHEET 0%

SCHOOL

(1) 3/4 50 -A-07 ( 7B

{1 Z/4 86 -A-12 (10D

(NOT AFPPLICABLE) (

“INSTALLED ()} 3/4" S5-A-0% (702"

(NOT AFFLICARLE) (

*INSTALLED (1) 1/2° 56-R-09 (70)°

(NGT AFFLICABLE; (

"INSTALLED (1) 3/4® 56-R-09 (70)"

(NOT AFFLICABLED (

*INSTALLED (1) 3/4* 58-A-0% (70)"

(1) 3/4 SG -A-0G7 ( 7B

{(NOT AFFPLICABLE) (

"INSTALLED (1} 3/4" BB-A-07 (7B}"

(1) Z/4 86 -A-12 (14D



ENGINEERING RESQURCES. INC.
CHICABO, ILLINOIS

SURVEY 7/ APPLICATIONS BCHEDULE

SALES ENBINEER - V. RICE
AFFLICATIONS ENGR - M. TROY

GLENEROOK NORTH HIGH
>> 8YM FAN ROOMS <<

29 FAN RM "E" - SOUTH INCBK» = < -3F PSIG

(1} 1-1/2 — ¢ TAS # 1 AHU - COIL 36" X 108" PREHEAT

30 FAN RM "E" - SOUTH  IN<EK> =  9< -3> PSIG
(1) --3/4 — 8 TE ¥ 2 DRIP - 3'X S0LF 1 6F

1 FAN RM "E" - SOUTH  IN<BR> =  9< -3 FSIG
(1) —-3/4 - B TG ¥ 3 AHU - COIL 13° X 26"

IZ FAN RM "E" - SOUTH  IN<BK>» =  9< -3> FSIG
(1) 1-172 -- F TAE ¥ 4 AHU - COIL 30" X 72"

IT FAN RM "E" - SOUTH  INBK>» =  9< -3» FSIG
() 1-1/2 - TGt 5 AHU - COIL 30" X 72

34 FAN RM "E" - SOUTH  INCBK» =  9< -3I> PSIG
(8} =374 - - ™G4 6 IRIP- 3X &LF 1'GF

I5 FAN RM "E" - SOUTH  INCBK> = 94 -3» FSIG
() =~3/4 == - TE 4 7 AHU - COIL 16" X 18" .-

I6 FAN RM "E" — NORTH  INZBEK> =  9< -3> FSIG
(1) 1-1/2 = = TAG§ 1 AHU - COIL 36% X 108" PREHEAT

37 FAN RM "E" - NORTH  IN<EK: = 92 -3> PSIG
(1) =374 -~ - TE® 2 DRIP- 3TX JOLF 1T 6F

38 FAN RM "E" - NORTH INRK» =  9< -3> PSIG
(1) ~3/4 == - TE ¥ 3 AHU - COTL 13T X 287

39 FAN RM "E" - NORTH IN<BH» =  9¢ -3> PSIG
(1) =374 == - TAS & 4 AHU - COIL 30" X 727

40 FAN RM "E™ - NORTH  IN<BK> =  9< =3> PSIG
(1) 1-1/2 — F TAS ¥ 5 AU - CBIL 30° X 72°

41 FAN RM “E" - NORTH IN<EK> =  9¢ -3 PSIG
(1) ~3/4 -- - MG 6 DRIP- 3TX bLF 1TEF

42 FAN RM “E" - NORTH  IN<BK: =  9< -3 PSIG

{{} ~-3/4 - - T86 & 7 AHU - COIL 167 X 8"

07/1Zr81

FROFPOSAL #1000%5
REVISION LETTER ™47
SHEET 04 OF BHEET 05

SCHOOL
(1) 1.0 86 -A-17 ¢ B
(1) Z/4 86 -A-04 (173t
(1?'3f4 56 -A-08 (15
(1) 1.0 85 -4-13 (23
(1) 1.0 86 -A-15 (23
{1y E/4 86 -A-0Z ( B¢
{1) 3/4 86 -A-08 (1%
(1) 1.0 86 -A-17 ( &
(1) Z/74 S6 -A-04 (17
(1) 2/4 SG —A—bB (15
(1) 1.0 86 -A-15 (23
(1Y 1.0 56 -A-15 (23
-(1) 374 56 -A-0Z (&

(1) 274 86 —-4-08 (15



Boiwen o b OMETESFY £ buily FOES SSEOUIFYETE £ 5 A bwin «
CHICABD, ILLINOIS

SURVEY / APPLICATIONS SCHEDULE !

SALES ENGINEER - ¥. RICE
AFFLICATIONS ENGR —~ M. TROY

07/13/81

FREOPOSAL #10005
REVISION LETTER "a°
SHEET QI OF SHEET 05

GLENBERQOOKE KNORTH HIGH SCiHO00

>> MAIN B8YM FAN RODMS << 5
%7
19 GYM FAN RM NORTH INCEE > = g 3> PSIG {1} 1.0 86 —a-05 { &8
{1} Jemme wm F TAe § DRIP - 5" Y &0 LF i* &F ]
/Er%;:
20 BYM FAN RM NORTH INSBE > = @ -3» PSIG (1} 1.9 856 ~-A-15 (234
(1} 1-1/2 =~ F TAE & 2 AHU - [DIL 26 ¥ 72 PREWEAT (1} RON X (2} COILS CoIL &1 <
s G
21 GYM FAN RM NORTH INSEE> = Q< =3» PSIG (1 1.0 86 —-A-15 (23A
{1y 1-1/2 - F AHU - COIL 26" ¥ 72" PREWEAT (1} RO X (2} COILS  CDIL ¥2 %J
"
2% BYM FAN RM SOUTH INCEE> = g =3 PSIB {1} 1.0 856 ~A—-14 (174
{1} {~=——---F TAG § 4 AHU - COIL 28" X 53" PREHEAT %
22 BYM FAN RM SOUTH INYBE: = 2 =3k PRIBG (1) Z/4 86 —A-06 ({lé
1] -=3/4 — - TAG § 3 BRIP - &* X 140 LF 1® &F @

e
24 GYM Fﬁ[ﬂ RM SOUTH INCSBE > = Qs -3 FSIG (1Y 1.0 858G ~-A-15 (234
{4) 1-1/2 =~ ~ TRE & & AR - COIL 26" X 78" PREHEAT (1) RON X (2) COILS  COIL H1 4

—";,.#

25 BYM FAN RM SOUTH INGBKY =  9<  -3» PSIG (1) 1.0 8B -a-15 (23
y 1-1/2 - - AHU - COIL 26" X 78* FPREHEAT (1) ROW X (2) COILS COIL #2 2,

- e

- H

26 BYM FAN RM S0OUTH INCEES = <  -3r PSIG {1) 1.0 86 -A-14 (174

iy 1-1/2 - - TAG & 7 AHU - COIL 26* X 44° ? %
=8
27 BYM FAN RM SOUTH INTBE > = < -3» PSIG (1) 1.0 865 —-A—-14 {17AR

(1) 1-1/2 = - TAG & 8 ARHU - CDIL 26* X 44"
%
28 BYM FAN RM SQUTH INCBE > = Qs —-3» PSIG {1} 1.0 SG —-a-11 {130

{112~ - TAg § 9 AHU - COIL 20° X 44°



EiNGIMNEERING RESOURCES ., IMNDO .
CHICAGD, ILLINDIS

S8URVEY 7/ APPLICATIONS S8CHEDULE

PROFOSAL

SALES ENGINEER - V. RICE REVISION
APPLICATIONS ENGR - M. TROY SHEET 02
SLEMNMEBEROOK NMORTH HIGH SCHOOL.

>> MECHANICAL ROOMS FOR POOL <<

11 POOL PUMFP ROOM INCRE R = 9 -3: PSIG (1) 1.0 &6
(1) 2— MW F CONVERTOR - SHELL 14* D X 33" L RECIRC 75 DEG F OUT PUMP 350 GPA

12 FOOL FAN ROOM INZBK > = g« =3* PSIG (1) 1.0 SG
1) 2---- -- F ThE # 15 AHU - COTL 34" X 90" X 3" DEEP PREHEAT

1% rPOOL FAN ROOM INCBE: = g  -3% PBIG (1) 1.0 86
{f) 1-1/2 — B TAG # 17 AHU - COIL 20" ¥ 41" X 3/4" COPPER TUBING (SERPENTINE/

14 POOL FAN RODOM IN<BED: = g+ -3 PBIG (1) /74 86
{1} --3/4 -- B TAG # 17 AHU - COIL 20" X 48" X 374" COPPER TUBINE (SERPENTINE)

15 FOOL FAN ROGCM INEBH} = @< —3x PBIG (1) 374 56
(1) --3/4 -- B TAE % 1B AkG - COIL 20" X 48" X J/4" LOPPER TURING (SERPENTINE)

16 FOOL FAN ROOM INCEE > = < 3> PBIG (1) X/4 BG6
(1) --3/4 -- B TaG & 19 DRIP - 3" X 18 LF 1" &F

17 POOL FAN ROOM INCBE > = g =-E: FBIG (1) 3/4 56

- (1} —-3/4 - B TAE § 20 DRIP - &% X S0 LF 1" BF

18 FOOL FAN ROOM IN<BRE: = < -3= PBIG (1) 3/4 86

{1y —3/4 —- B TAE § 21 RHY - COIL 207 I 48" X 3/4" COPPER TUBING (SERPENTINE)

07/13/81
#10005
LETTER 4"

OF SHEET 05

L-A~27 (15F
-A-14 ( 8D
—~A—-05 ( 7C
-A-0% ( 7C
-A~0% (70
—a-04 (134
—B-05 ( &4E
-A~-0% ( 7C



ENGINEERINME RESDOURCES,., INC.

CHICAGD, ILLINQIS

SURVEY / APPLICATIONS SCHEDULE

SALES ENGINEER
AFFPLICATIONS ENGBR — M, TROY

SGLERNBROOER

- V.

>> POOL TUNNEL <<

1

I

A

FOOL TUNNEL
{H --3/4MF #7

FOOL TUNNEL
{1 -3 MF #17

POOL TURNNEL
(1) —-3/4 R F 317

FOOL TUNNEL
(1} -4 M F 3§17

POOL TUNNEL
(1} --3/4 RHF W17

FOOL TURINNEL
{1 =348 F 7

FOOL TUNNEL
{1y 34 M F #17

FODL TUNNEL
{1} -3/ MR F #17

PODL TUNNEL
1) --JA M F H7

FDOL TUNNEL
{H 34 MF 417

TAE § |

TAE ¢ 2

TAE § 3

TAE & 4

TAG & 3

TAE & &

TE & 7

ThE & 8

W9

TAE & 10

. {_,. .
M o,
A

RICE

DRIP ~ &" X 200 LF (NAIN) 1" BF

INCBEZ = < -3> PSIB
DRIF - 4" X {& LF + RISER 1" &F

2 Ry Gns A\;_, %;Jm{e»{

T

7 ™

(2 E%ach&, { 07/13/81
CCONDERS : .

PROFOSAL #10005
REVISION LETTER *a&°
SHEET Q! OF SHEET o5

FRNORTEH HIGH SOHOOL

INBES = 9 ~Z> PSIG (1) /4 6 -A~0F ( &E
DRIP - 2* X 112 LF 1" WANESIA $ ALL DRIPS SIZED FOR CONTINUOUS OPERATION
INCBR> = g<  -3r PSIG (1) 3/4 SG -A-0& (11¢
DRIP - B" X 104 LF 1* GF
IN<BK> = 9z -3» PSIG (1) 3/4 86 -A-04 (13
DRIP = 3* X 12LF + 6" X 4LF 1" &F -
IN<BE> = 91 -3» PSIG (1) 374 S6 -A-G5 ( &F
CDRIP - 4" X 30LF + RISER  1* 6F
INCEE > = 9: ~I» PSIG (NOT AFFLICABLE) (
DRIP ~ 10" X 250 LF (NAIN} 1" BF *INSTALLED (1) 3/4* S6-A-1Z (10D)*
INCRE: = 97 ~-3» PSIG (1) 3/4 86 -A-0&6 (11f
DRIP - 6" X 105 LF (NAIN} 1" 6F )
(65
INCBE> = 9 ~-3» PSIG (1) Z/4 86 -A-07 ( 7t
DRIP - 6" X 176 LF {MAIN) 1" §F
: /04
INCBE > = <  -3» FSIG (1) 3/4 S6 —-A-0OT  ( &f
RIP - 3* X 50 LF 1" & .
8
INCEK> = g -3» PSIG (1) 274 S6 ~-A-07 ( 7i

(1) 3/4 56 —-A-05 ( 4}



ECrdiS X IWbEEE R I NS FRESDLIRICSES . L0 .

CHICAGO, ILLINDIS O5/10/82

SURVEY / APPLICATIONS SCHEDULE
FROFOSAL #10005

SALES ENBIMEER = ¥. RICE : REVISION LETTER "8’
AFPLICATIONE ENBR — M, TROY SHEET G5 OF SHEET 05

G EMBEROORE RNOFRTH HEGHR SO

>> ADDITION TO REVISION "A" ~ (0B/05/81) <<

4% FPOOL TUNNEL INCBE > = s —3Ex PSIG (1) Z/4 86 —A-07
{11 ~~3/4 - - TAE ¥ 5 BRIP - 10" IPS X 20 LF 1* &F
44 FCOL TUNNEL. INCB s = G =3r PRIG (NOT=APPETEAREE D
{1y --3/4 -~ - TAG ¥ 44 DREP - 8" IPS X 250 LF 1" GF OLD TAG &10  "INSTALLED (1) 374" §G-f-12"
@i
//"45 NOT SPEFIFILD%ﬁﬁ INCEE > = ?L —EF PSIG {1y Z/4 8@ -A-09
! (1) ~-3/4 = - fa?* EBHUEETER -~ FIR/TUBE 4" ¥ 4" X 24 LF .
t? 44 NOT SPECIFIED CINTBE R = P Ak FSIG (1) 1/2 538 —4-09
(1) ~-1/2 -~ - CUNUELTUR - FIN/TGRE 4" ¥ 4° ¥ 12 LF
g\w4? E. FOOL CORRIDOR INCRE> = G ~E> PSIG (NOTAPPEIGABLE )
{1) --3/4 —- - TAG ¥ 47 EUNV:ET&R - FIN/TUBE 4° X 4% ¥ 40 LF INSYALLED {1) 3/4" SG-A-0F
45 E. FOOL CORRIDOR INGEBK > = i -3 PRIG (NOT-ARRLIEARLR—.
{1y ~=3/4 -~ = TAG ¥ 48 CUNUELEDR -~ FIN/TUBE 4" { 4" X 20 LF INSTALLED (1) 374 5G-A-0Y
49 POOL TUNMNEL INTRBE = = Sy FPEIG (1) 374 56 -A~07
{t} ~3/4 ~ - TAG & 4% DRIF - 8’ 110 EF DRIEINAL Tﬂu SB BEFORE PRS
S0 FOOL TUNKEL INSRE > = i ~3rF FPEIG (NOT=ARF =R R B
(1) ~-3/4 -~ - TAE & 30 BRIP - B" X 20 LF ORIG. YAG 5C AFTER PRS . "INGTALLED 1) 3/4" S8-4-07
51 POOL TUNKNEL INSBE > = F<  —-3EFr FSIG (NOT AP P TRAREEY

{t] ~~3/4 — - TAR & 5t DRIF - 8" X 300 LF  OLT TAB #108  "INSTALLED (1} 3/4* 5§-4-iZ°

{ 7B)

P

E¥c
[

¢ o)

(ot
o7
;O“g:}
{ 7

-ﬁ‘%i‘s
(e

Cop ?

F
Pl
{ 7B

,_
-4 a3
RE

o

( f;o »



EERGS T MEER I MNGE  RE SR E S,

CHICAGO, ILLINOIG
SURVEY / APPLICATIONS SCHEDULE

S5ALES ENGINEER - ¥. RICE
AFFLICATIONE ENGR ~ M. TROY

I .

D

Lr'l

£10/82

FROFOSAL #10005
REVISION LETTER ’%-‘
SHEET ©4 OF SHEET o5

GLOENEFROORF., rRNOR TR T S IO CRE
>> BGYM FAN RODOMB <<
972
28 FaN RM S28 — SOUTH INGBE Y = L —IZx PBIB (1) 1.0 86 -—-4- 1723\ BE
{1} 1-1/2 -- F Ta5 32 AHU ~ COIL 34° X 10B" PREHERT C-W1  DHCY OUT 28 ¥ &4
7”5**
S0 FAN RM 528 - S0OUTH INCBRE Y = W =Er PGIG (1) /74 88 —-A-04£0 (134
{1y —3/4 -~ & TAG § 13 DRIP ~ 3* ¥ 40 LF 1™ BF END OF LINE TO ROOM
g.8%
21 OFaAN RM B2 - 50UTH IMIBE > = < ~%r PEIG {17374 806 —-&- U8g§f15f
{1) --3/4 - & 185 § 34 AU ~ COIL {3* X 36 PREMEAT C-N MARLD F2.3 (DUCT 10 ¥ 28}
Cp 3.
32 FAN RM 528 — SOuTH INSBE > = 4 ~3r PSIG (17 1.0 86 -6-15 D (23
{1} 1-1/2 -~ F TAR # 35 AHU - COIL 30" X 40° REHER; FROM C-N1
QJ%?
IF OFAN RM 228 —~ 50uUTH INCERE > = i =Ex PERIG (1) 1.0 SG —-a-150F (230
{14 §-1/2 -- F TAE & 36 AHU - CSIL 30" ¥ &0¢ REHEAT FROK C-Nt .
S
4
24 FAN RM 528 - SOUTH INCRE > = T =3 FEIS {1} Z/4 86 -A-03g3 ( BA.
{1y -~3/4 -~ - TAG # 37 BRIP - 3" X & LF 1* BF AFTER PRY N
G
§ L
E5 OFAN RM =28 — BOUTH INSBE» = Y FsIG {1y Z/74 86 ~A~08 di(i5n;
{1} =374 =~ - TRG # 3B AHY - COIL 16" X IS‘ REHEAT FRUH C-4 (TAE £34)
g-%
ZH FAN RM 538 — NDORTH TN RRE D = -3 PEIG {1y 1.0 86 —-a-17 5 gg;
{1y 1-1/2 -- - TAB # 39 AHU - COIL 36" X 108" PREMEAT COIL C-¥ QUTLET DUCT 78 Y &4 o
. -4
37 FAN RM D38 — NORTH INCRE > = < =3F PRIG (1) 3/4 S8 -A-0400 (130
{1 ~-3/4 —- - TAG ¥ 40 DRIP - 3" X 30 LF 1™ 8F END OF LINE TO ROON
7-¥2
28 FAMN RM SZB - NORTH | INTEE> = L =3 PEIG {1y /4 E6 —-A-OR &5(1546;
{1} -~3/4 - - TAG & 41 AHY -.COIL 13" X PREHEAT EGIL C~-R OQUTLET DUCT 12 ¥ 24 y
p2nid
9 FAN RM 5328 -~ NORTH INCBE> = -3 PGIR (1) Z/74 86 —ﬁm15§§(23ﬁ}
{1} ~~3/4 - - TAG & 42 AHL ~ COIL 30% & éU' REHtﬁi OF COIL C-N o
40 FAN RM SIR -~ NORTH INGRBE > = i =3x FSIG (lij» S5 Hﬁmiiﬁgtﬁﬂﬂ}
{1y 1-172 —- F : AHU - COIL 30" X 40"  REHEAT OF EOIL C-N P o
;:':Z?"%f?’ge
41 FAN RM 538 — NDORTH InNTBE > = I =Er PRIS (1) /4 5B wﬁ“@ﬁgﬁ('ﬁﬁi
) --3/4 -~ - DRIF - 3" X & LF 1" BF AFTER PRV  BEFGRE COIL
;Gr%}
42 FAN REM 338 -~ NORTH IMOERE Y = -Zr FSIG {1y Z/4 86 *Q—GS£§(15Q)

{1t} --3/4 -- - AHY - CQ;L 167 X

REHEAT FROM COIL £-R



Erdiz L s T RS

CHICAGO,

ILLINDIS

RES IR E £,

T i

SURVEY / APPLICATIONS SCHEDULE

SALES

Gl ENEF

ENGINEER

- V. RICE
AFFLICATIONS ENGR ~ M. TROY

QE/la/ga2

PROFOBAL #10003

»> MAIN BYM FAN ROOMS <<

1% GYM Fan

20

GBYHM FAN
{1) 1-3/2 -

F-J
o

GYM FAN
{1} t-1/4 --

BYM FAn

L EYM EAN
{1} --3/4 -~

GYM Fan
{1 t-4/2 -~

25 GYM FAN
I

GYM FAN
(1) 1ommm ==

GYM FAN
{t} 1-1/2 --
28 GYM FAON
(i 1-1/2 -~

RM
F

"M
F

R

R

R

R

Rit

NORTH
TAG & 19

NORTH
TAS § 20

NORTH
TAG § 2t

NORTH
TAE § 22

SOLTH
ThE § 25

S0UTH
TAG ¥ 26

SOUTH
T4 § 27

S0UTH
TAG % 28

SOUTH
TAG # 29

SOUTH

TAE £ 30

INCER: = s «3E> FSIG (1)
IRIP - 5" X &0 LF 1° GF END OF LINE

TR RR = L -3k PBEIG {1}
AHE - COIL 26" X 72° PREHEAT (i) ROK ¥ {2) COILS
INCBE > = G =Ex PRIG (i)’
AHU - COIL 26° X 72"  REHEAT

INTBE: = @« ~3Zx FQIB (1}
AHU-- COIL 2B X 53*  REHEAT

IMORE = 2L =3x PBIG (11}
DRIP - & X 140 LF 1" BF END OF LINE

INCRE > = G =Tk FBIG {13

AHij - COIL EACH 24" X 78" FPREHEAT (11 ROK X (2) COILS

INCER = = < ~Fx FBIG (1}
AHU - COIL 14" ¥ 48  REHEAT DUCT DUT 12 X 24
IMIBE D = < ~ZF FBIG {1}
AHU - COIL 26" X 34"  REHEAT &-3

INCBR: = P -3 PRIG (1
AHU - COIL 26" X 44" REHEAT A-2

INTRE > == Fa  =ZF PRIG (i3

AU - TOIL 26" X 72 REHEATY A-3

1.0

PECHF T 0 HIGH SO

8@

COIL #t

1.4

1.0

T4

1.0

1.4

86

86

£G

56

REVISION LETTER "B
SHEET OF OF SHEET o5

FA
~f=14 F{17mM)

757
—A~08 & (11A)

LA

- 6” "oy
T
{27FA

~8~15 )

o5

PoEeT

—A-15 (230}

P>
~A-14 {F (1700
G-&o
~A-14 FH17a)
G-&3

~A-11 £Bi17m




T O (I P S s e

ECPdiE T -ES B T FRESIOUIFRIE S , T MMEs .
CHICAGD, ILLINGIS Go/1G/8

SURVEY / OFPFLICATIONS SCHEDULE
FROFDSAL #10005
SALES ENGINEER - V. RICE REVISION LETTER
AFFLICATIONS ENGR — M. TROY BHEET o2 OF SHEET 05

S ERNEBEROCHHE RO TH NI GH SOHOOL

>> MECHANICAL ROOMS FOR POOL <<

ER

11 POOL FUMF ROOM INCBK® = 9¢ -3 PBIG {NOT-APFLICARLE)  ( |&F;
(1) 2 MH F TAG # 1t COWVERTOR - SKELL 14°D ¥ 33"L RECIRC 75 F 0UT PUNP 350 6PN OLD TAS 423 INSTALLED 823
12 POOL FAN ROOM INCEEY = 94 -3 FSIR (NOT “AFFLICABLE)  ( zp:
(1} 2 - ; TAG # 12 AH! - COIL 34° X 90° X 3° DEEP PREEAT OLD TAB #15  INSTALLED (1) 1.0° S8-A-1
13 FOOL FAN ROOM INCBE > = 94 —33 PEIG INOT-APFLICABLE) ¢ 50,
(1) 1-1/2 - 3 TAG # 13 AU - CDIL 20"X42°X3/4" COPPER TUB. (SERP) OLD TAB #17 *INSTALLED (1) 1.0" S-A-9
Q.8
14 FOOL FAN ROOM INSBEY = 94 -3 PSIG (NDT AFFLIGABLEY  ( 703
{1} ~-3/4 - B THGF1F AU~ COIL 20° X 48% X /4" COPPER TUBTNG (SERPENTINE) 0LD 145 417 INSTALLED /4° tos
15 POOL FAN ROOM INCBES = 54 -5 FSIB . (NBT-AFPLICABLE)  ( 7o)
(1) —3/4 - 8 TASE15 AU - COIL 20°WAB*KS/A® COPPER TUR. (SERPY OLD T8 418 INSTALLED (1) 3/4° $6-utg
et
16 POOL FAN ROOM INSEK: = 94 —%% PSIG (NOT AFFLICAELE)  ([z4)
(1) —3/4 — B TAG £ 16 DRIF - K16 LF 1°GF 0LD TAG 419  *INSTALLED (1) 3/4" S5-A-04"
17 FOOL FAN ROOM INCERKS = 94 —35 PSIE (NDT-AFFLICABLEY  ( 4p)
(41 —-3/4 — B TRG£17  DRIP - 4% X SOLF 1 5 OLD TAG 420 *INSTALLED (1) 3/4* SG-A-05
18 FOOL FAN ROOM INCBE> = %< —33 FSIG (NOT-APPEICARLE)  ( o)

{1} —-3/4 -~ B TG ¥ 18 AHU - COIL 12"139"X3/4"COPPER TUB. (SERF) OLD TAG #21 “INSTALLED 1) 3/4° BB-A-09"

7



ErdiE T EED LS FRESODLIRCE S ., I .
CHICABO, ILLINDIS

SURVEY / APPLICATIONS SCHEDULE

SALES ENGINEER - V. RICE
AFPLICATIONG ENGR - M. TROY

S EERIOR
»» POOL TUNNEL <<

1 POOL TUNNEL
{1} --3/4BF H7 TAE} |

INCEHY = 9L -3x PBIG

FJ

FOUOL TUNNEL I B > < =% PEIG

) -3/6HHF #17 TG § 2

Hl

3 FO0OL TUNNEL FEIG

{1y ~-3/4 B F #17 TAGE 3

INCEE > @ Ik

4 FOOL TLINNEL INCRE S = Q4 ~3k PHIG
(1) ~-3/& W F #17 TAB & 4  IRIP - &" ¥ 3GLF + RISER i* GF

3 FAN ROOM 5-1 INLBRE > = g -3k PEIG
{y Zemom - - TAE & 3 HEY - BEG SU2G7-4

& FalN ROOM S8-1 INBR Y = P« =Ix PBIG
{1y --3/4 - - TAG & & ERIF - &% X 30 LF

7 OFOOL TUNRNEL IMCBR> = P =3 _PBIS

(1) -3/ M F ¥17 TAGE 7

8 FOOL TUNNEL INCBRE S = g1 -3k PBIG
{1) 34 M F $I7 TA54 8 DRIP - 3* % 75 LF 1" GF
9 FODOL TUNNEL INCEE > = i -3 FBIG

{1} -3/ABEF #7 TARE 9 IRIP - 4" X 200 LF fMAIN) 1* GF

10 FOGL TUNNEL FEIG

{1} -3/4 BHF #17

INCEE S = R
DIRIF = 1% X 40 LF

IRIP - &" ¥ 176 LF {MAIN) 1" §F END OF LINE

OF/A1G/82

FROFOSAL #1000
REVISION LETTER "Ry
SHEET G1 OF SHEET 05

FROIFRTH HIGSH SO

P

- CNOT - APFFLICARLED { LB
DRIF - 2°X112 LF; I*GF ALL DRIPES SIZED FOR CONT OPER. END OF LIKE "INSTALLED 3/4°

{NOT -APFL.ICARLE:

DRIP - 8" ¥ 104 LF 1* 6F “INSTALLED {f) 3/4° 5B-A-04%

(NOT AFFLICABLE) (g |

DRIP - 3* X 12 LF +é&" ¥ &4 LF I G6F "INSTALLED {1) 3/4* 55-4-04°

(NOT ARFLICARLE) {

"INSTALLED (1) 3/4" 8B-R-05"

(1) 1.0 8B ~A-00 ( 2§
(1) 3/4 S6 -A-0G  ( 28§
(1) /4 §6 -A-07 @( 78,

(Ly 374 80 -A-05 ¢ ( &R:

e

. {J/J{sv
{11 374 S8 ~A-07 O TE

(17
(1) Z/4 85 —4-08 @9 AR}

Fe)
ey Tes LE ey
4
v
7
;
a7 :
S — Y g
R P - g ey



ENGINEERING RESOQURCES, INC.
International Tower Buiiding

8550 W. Bryn Mawr Ave.

Chicago, lilinois 60631

(312) 693-5500

Tetex: 25-6259

December 1, 1982

Mr. Floyd Archer

Piant Operator

Glenbrook North High School
2300 Shermer Road
Northbrook, Il 60062

Dear Mr. Archer:
Thank you for your continued interest in the STEAMGARDTM System.
Enclosed are the Trap Surveys and Applications Schedules for each

individual area we surveyed. Also enclosed is a revision of Proposal
Number 10204 which now includes the Right Angle Radiator STEAMGARDS.

Please feel free to contact me should you require any additional
information.

We Took forward to working with you.

Sincereiy,
Ty D -
X %&@W

Ron Baranski
Sates Representative

.,

RB:sf
encl.
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CHTOAED,  TLLINOTS ER T R & o

BILL OF MATERIALS

PP OE AL, #1047
REVISION LETTE
Pk o OF i-‘ﬁﬁf‘ £l

Sl EDPGER e D P R - E S BRI ENRET

ITEM  QTY B1ZE DEBCRIFTION PRICE ®  TTL AMOUNT

i. U A2 TRCH 88 -R-05 v cwnevanasonaes 5 &AF. 82 & fa5 B
g ¢ I LAZ INCH 85 ~R-07 L ovccnwnsnnsanana. B 6F.8 % ;ﬁ# aly)
A. { = EAAOIMOH BE ~B-UD 0 L sacauswaeazs=aaae B OFE,FE# 3
4. i 13 xA4 INECH BG smnrasswnunsanuwen B SEIE %
. ¢ 1} A4 THOH BG casaszasasnanawana B FEH.FS OB
& il 1.0 IMCH 8 swErwEom oA En s w e & iliﬁnuu &
7 i Latd INEH  BHEL-B-22 e aasonwnnnnns S
] IMCH  STRAITHNERS 40-MESH 88 SUREEN  $ 18,00 3%

iy
i

T
=,
I

—
aord
i
Y T

IMCH  STRAINERS 40--MESH 85 SUREEN 25, G0

{1
a
W,
-
-
-

H

TOTAL MATERIALS

BUAHTITIES BAGED ON REQUEST FOR CUOTATION OF & BTEABEARD® SYRTEM FOR THE LISTED EEUI HENT &RD ARSOLIATER ! I&TRI :
LINEG.  THE ACTHAL WUMBER DF EQUIPHENT AND LINES MAY CHAMBE RELL OF MATERIALS.’  MATERIALS WILL BT SHIPPEDR &ND BILIFG 18
KE INTO COMSIDERATION THESE CHAMGES IN ACCORDAMCE 9ITH THE PRICE LIST IM EFFECT AT TIHE GF ORDER.

$ STEANMEARD IS A REGIETERED THAREMARK OF ERI



Ll ol ol S M T

CHIGAEO,

loinals

FoElem il b Es

SURVEY /7 APPLICATIONS SCHEDULE

T T

£ U o Bl S T e

*» AREA E <<

HoMus T Malll
{$i ~1/72 -1

)

BT & OROM
{t} —-i#2 -1

E-&000

{1} =~142 -~ 0

E-aif
{1y —-4/Z2 -1

By 4 82

{i} ~-3/4 - -

=ik Sl
(8 -2 - -

v
o

{1

P
3
}

HYAIRG

~e314 o -

ENEINEER
AFPFLEICATTOME

EMER -

TAE #202

TaE §203

BARAMNERT
TREY

PJU T

TRCER > = 95 -3r FEIG

CORVECTOR - &4 £ 4 X 23 LF {3 UNITH)

* B Y P o - o,
INCEK S = G -

CONVECTOR - 4 L 4 L ZLF  (PRV)

INCEE T -Er P
COMVECTOR - 4 £ 4 X 21 LF PRV

DMy EAE

COWVECTOR - 4 £ 4 X 21 LF  {PRV)

[ —

IR = 7
BRIF - 4" X 40 LF  FEED T ROGH/HEX

THORRE S = P4 3% FE

.
HEY - 10"D[A X 91°L& (P-KE} CRILE AT HAY

TN Bk Fi
HORIZ UK - 12 X {2 H, NELSON 35012217

== U N N £

Ly I = Jioy

eI

i

PoIG

Fr PEIE

FETG

Tis3asasz

FROPOSAL #1047
REVISION LETTER °a°
SHEET 02 0OF SHEET 0@

e g O

[ [ v

5y 152 BB R0

(ROT AFPLICARLE:
(WMOT AFFLICABLEY

{1y E/74 86 ~B-OF
(Y 1.

O BEL-F-RD

1y EA4 OBE R0
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CHTOARED,

SURVEY / AFFLICATIONS SCHEDULE
PROFPOISAL $104737
BALES ENGINEER = F. BaRANSET REMISION LETTE

ARPLTOETIOMS EMBR - M. TROY SHEET oLl OF

Cm i e MR D P B S ES T
> AREA E - TUNNEL <<

POLNDER BOY B LOCEER IRy = ¥4 -3 RPIIGE LY ES4 8BE -R-0F
{4 —-3/4 - - TaB #197 DRIF - 4" X &L IF + 3* ¥ B4 LF

N

= LINDER MURIC T BE S = S -En PETE L1y 1.0 83
{1} 1= = - Tag #1982 DRIP - 3" { DO LF  EMD 6F FEED

TOMUSID FEED INCBR R o G4 =Gx PEIG (Y EA4 85 -pens
{1} -3/ — - TaB §i99 RIF - §-172 { 38 LF EGT  VERT, FEED AFTER 80L  {8OL)

'-Ih"

FOEND OF MLISTO Hall TRy = W e FEIG thy EA4 53 -pe0s
{1} ~-3/4 -~ - TAR #7200 DRIF - {~1/4 ¥ 20 LF DARE GSEE BAD TRAP #b AFTER SOL. WEAR CPA FAN RODM {800



CielEm FRETERCLIFRITEIESR 0 W RECD .

L3 b

BILL OF MATERIALS

WERL #10454
EEVIGTION LETTER "&°
FaEE ol OF PARE of

EoFl. B I P e T B PR Y B S SRR

LTEM aTy HBTZE DESCRIFTION FRICE @ TTh AMOUNT

&5, B0
&5 L B
L%, B
&5, B
&L 80
FEL A0

78, 40

7 P78 IMER S5 —FR-Q3  cu e swuwcsavnnnnan
3 TAZ2 INCH 86 P06 e wvwnnnauwsnessa
7l 172 INCH 858G
I 72 INCH 86
1R THCH  BGE

} K
» EA OIMOH 8B -R-07 L e e rnanec s a
\ -

}

foy

~F--07 B monow o womowEwE N3G oM

5

E3
P e T
s

3

THOH B0

—

LR e O U e 04 B3
e g WS W W R Bt
LR S R

. - INCH  S6 B w o a koo n R onow o oa 4 S

" PR IMEH 55 Wow e o e m e s - i
10, SN INGH BEG Awdmaw e E s ’ G, T
i1, NS ITMCH BE D e e e B FR.T7E %
La. IO INCH 2@ FmwE s Eoma s w s s ok TIE. &2 %

1%, O A A4 THOH A0-MESH 85 BOREEN  $ 18.00 % L9, 00
i4, {3 1o THNCH A0-pESH 55 BOREEN 27,50 A !

T

TOTAL MATERIALS — % B, 455,49

QUAMTITIER BAGRD DY REGUEST FOR GUCTATION OF A GTEANGARDY SYGTER FOR THE LIATED EBUIPHENT AND ASBOCIATED STEAH DISTRIBUTION
LIMES.  THE ACTUAL WUMBER OF EQUIPHENT AND LINES HAY CHARBE 'HILL OF MATERIALS.'  MATERIALS WILL BE SHIFPFED AND BILLED TO
TAYE THTO COWSIDERATION THESE CHANGES 1d ACTORDANLE WITH THE FRICE LISY IM EFFECT AT TIRE GOF ORDER.

i CTEAMBARD 15 & RERISTERED TRABLMARK BF ERI
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OHICABD,
SURVEY / APPLICATIONS SCHEDULE

BARANSET
TROY

SHILES ENEINERR
AFELTTATIONG ENGR — .

R
-
1

UiE=3 N el el I OV S S S e R S B I o

PR B Fi

DRIF - 1-172 X 50 LF BARE EST.

. R,
=4 -~ PRI

CIMGRDE OFFICE
{it --1s2 - 1
Y

20 ErOPEIG

I BH S o ol &S
RANUAL SHHT OFF

CONVECTOR - 4 Y 4 Y I8 LF

(i
ENB OF FEED FROM UPSTAIRS FAN RODN

ERARA g S

FROPOSAL #1047

REVMISTION LE
SHEET

E R TR

w s
LA

LR WD 1

G

S

=hOASET. ATH DRDIR OFFICE IMGBED = < R PRIG ¢l 1742 86 -R
{1y 172 - 1 CORVECTOR - 4 % 4 X 18 LF  HANUAL SHUT OFF
E7 GIRLYE GHELF TN B = A ~EE PRIG £3y 153 B8 R

=42 -1 CORVECTOR - 4 ¥ 4 X 27 LF

Fo -Ey PRI

TRe B A
£ 27 LF HIGH/YALL/MINDOM

CORVECTOR

HHELF

-3 -4 14

2% BHELF STORE ROGME IMCRER: = B =Ex PEIG
ity =42 == 1 CONVECTOR - 4 ¥ 4 X 10 LF  HANUAL VAlVE

B0 D-REG TR<BE Y = P D PEIG

&
o

i1}y =142 CORVECTOR - £ X 4 X 20 LF FOR BOY'S BYMMASTIC

Bl D-EED INCEN S = Qs ~Fn PEIG
(1} =172 == D CONVECTER - 4 § 4 § 20 LF  (PRV)

2 NORTH LAUNDRY DOOR IN<ER: = 9 -Er PEIG
() --HE -1 UNIT VENT - 1-1/2 £ 8 § SUF  $00% RECIRL.

I OUTSIDE HALL DODR SN INCEK> = 54 -3% FBIE

iiy -3/ - [ UHIT VEHT 10 X 4 LF  100% RECIRC,

HIBH BRE TAG 03-91. ADD (X INITS

GEE TAB 8B-71

(53 1

ey

1

{Z) UNITS

GFFICE

13
300 CFH {50L
(13}

750 CFH {500}

{FRY)

ADB {31 UMITE ¢

g
A

E4

-y
&

£
Foanm

SEOBE R
2 OBE R




E e 00 EETEDRR E GG PRETEROLIFRITEES o T T .

CHIDAGD, Tl TROIg

SURVEY / APPLICATIUONS SCHEDULE

SaLES ENGINEER - f. BARANGETL
AREFLICATIONG BENGR - M. TROY

(S I T = P T e T
>» AREA Db <<

1 DOMCESSINMN S8TAND TR B = R PR

{1} welfg e - BRIF - 2% ¥ &0 LF

T
..-| «,I_'j

2 oHalL ST, alT GLET INIRE = Gl A PEIG

i) 3§ - ] UNIT VENT - 100% RECIRC COIL APPROX 1-1/2 f 10 %

i HALL sTUD. ACT CLET  INIBEX = E LA Vﬁlﬁ

SR P T UEHi - i-1/3 ¥ B ¥ 44 4PPROY 100X RECIRD 300

11 COAOMES LOCEER BO0P ITMCBEE Y = ¥ -Ex PRI
i) f-17F o - URIT VE%T - VAF LOIL &% X 4% in0Y RECIRC,

12 BHOWER STALLAT.LER TR RK = A A

() ~-142 — 1 EONVECTER - 4 X 4 ¥ 16 LF 0N HALL/HIBE  (PRV)

Te P

G

13 MESR O. LER. ENTH. INCEE = P ;
{1} —-3/4 - 1 UMIT VERT - 1-1/2 % B X 4 LF COHL

i)
u:w

14 FOE. LODKER ROOM IN< B > = Bl e FETH

N UMIT VERT - VAF 1000 CFM 100X 9.3, H. MELEOW AY DEILIN

15 E0Y"S BERUIRHENT ROOM ITMOBRE> = A S S £

{1y --3/4 — - TAR $204 URIT VERT - VAF 500 CFH  100% RECIRC AT CETLING COIL ERY -1/2 ¥ 8 13 LF

e SOUTH LOBRY STATRMAY ITHNIBR: = oo =G FRIG

I
T. 180% RELIR

saly

P

rt.E\.a IS0 LE

SHEE

spme e,

g+ DRIP 2" ¥ 30 LF 300 CFY

{1} =-3/8 == - UNIT VENT - £-172 X 8 X 3 LF 100% RECIRC. 50f CFM ROBIN

CATHALE OVER M EYM INCRE = W -k PEIG
{1} =~3/§ - - HORIZ EH - 24 ¥ 23 HODIKE HASEL

jreale
4

18 CATHALKE OVER M BYHM IR BR Y = e -Er FRIG
iy -~z -1 BRIF - 2" § 30 LT END OF LIKE TO UNIT HEATER

1% BEAM OVER LIOBRY CTHE IRCBR: = EAE N TR E
{1} —1/2 -1 DRIF - 2% ¥ 30 LF  FEED TG ABAVE UMIT HEATER

20 M OOF LOBRY COTHALE INCBE Y = By —Ex FSIG
{1y we3fd e - HERII UH - 24 ¥ 24 WODIKE

i

21 T304 GEMOE ERODHM TR B Fe -3 FSIG

{1y -1z - 1 COMVELTOR - 4 £ 4 ¥ 38 LF (PRI

£25-3
e U
-
*T1

ke PElE
{FRY]

a2 0-E5b4 IR RE D
{1} —-3/4 — § CﬁﬁVEETﬂH -4 F 4%

2% ATH PE SEC IMSEK S =
{1} =12 == D CORVELTOR - 4 X

—~T PETR

HANUAL OR/OFF 3

e
hag
]
Ny
e

s

T

S0¢ CF¥ AT CEILING

8y -

fey]

e ;:\f‘“::.t.T

Ly E/4

(1 ES4

{1y 1/7%

CF¥ OPPRGIT ABDVE URIT

(1 E/4

1y 172

g e
oL

(é ﬁﬂITE

(1 Z754

ﬂiﬁﬁfn
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"
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CHICASD, TLLINOIS

SURVEY / APPLICATIONS SCHEDULE

Salkzg BN

GIMNEER - FL BaRAMERT
aFFL IEATI

ONZ ENGR —~ M. TROY
Dl TS T T IR e B S
*> AREA D - TUNNEL <<

1M UNDER SUPPLY IRl > = g =R PRI
{) =378 - - TAE 8190 BRIF - 3" § 30 LF VERTICAL FEED 7O KITCHER AHY

SOLUNDER A, D424 IHCBR S, = B -3 PEIG
{iy —-3/4 — - Tag #19 BRIF - 3" X 115 LF + 2% 1 100 LF  END OF LIBE
S OUNDER LALINGRY INGRR: = oo =Rk PEIG
{i) 374 HY F TAG #i%2 DRIF - 4" { 130 LF EBT.
S LMBDER LAaUNDRY TR = 9 =3Ik PHIG
{1y -3¢ — - TAB #1593 ERIF - 2" ¥ {30 LF £57. BAD "RQP

o UNGER GIRLYS LLOCKER  TNOBR> = o0 =3 PRIG

FROPOSAL #10434

REVISION LETT
SHEET o1 OF

BAD TRAP

U]

til --3/4 - - TAG #1%4 BRIP - B—Er? { 30 LF VERTICAL FEED 7O URIT HEATER

& UNDER GIRLTE LOCKER Ik Esl = wao -RF PEIG

[

{{y --374 — - TAG #1935 DRIP - 3" X 10 LF + 27 ¥ 190 LF CHECE BAD TRAP UPSTRIRE FMD OF FEED

7 OPE HALL ThH<BRE = g —EF PEIS
{1} =374 - - TAE $i% DRIP - 4‘ 2( &0 LF BY TAG 78 VYERTICAL FEED

fh

A4

LS
)

f=r)

SHEET

4 BiG
P I
A4 80
S I T
/4 5
AL OBG

B (E

o Eiee (3

=i Cié
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CHITARD, TLLINMOYES TLAEG/82

BILL OF MATERIALS

FROFOSAL #] cams
FREMIGION LETTER *&°
PAEGE Gl OF PARE o1

Coif. B Dl ER R TR e P T e B T R SR IR

SIIE DESCRIFTION FRICE 9  TTL AMOUNT

o
joR
-
<

ITEM

i. O A4 OINCH 80 ~R-07 L hcescsnnsasnzsse B FR.40 @ 78,
e £ i SO INMUMH BE ~BE-O0 0 L e cu s e snnnsaasss B PRVS g e
. i EAOINCH 88 ~B-05 L a e chww s e B OSHFE 3 AL ey
. { 13 EA4 INCH 85 ~BE~08 o acvvannnsenaana B OFELFE % = B
T S w44 TRICH B8 ~B-07 i aienseensesanss B FEH.TH 4 197.80
&, L A 1.0 INCH 86 ~B~UB .. cwwnannwranas  BLIS.H3 & 118, &0

i
-
H4]
#

SAA TRCH STRAINERS 40-MESH S8 SCREEWN 1324600
1.0 IHCH  8TRAIMER  40-MESH 55 [0REEN 2?.Jh B

o

5
e
ot s

Ha {

TOTAL MATERIALE — & 1,043, 75

QUANTITIES BASED ON REQUEST FOR OUOTATIGN OF A GTEANGARDY SYATEW FOR THE LISTED EQUIPHENT AND ASGOCIATED STEAW DISTRIBHTIOM
LINES.  THE ACTUAL HUMBER OF EQUIPMENT AND LINES MAY CHANBE ‘BILL OF WATERIALS.”  KATERIALS WILL BE SHIPPED AND BILLFD 10
TAKE IHTO CAMRIDERATION THESE CHAMBES IN ACCORDAMCE 4ITH THE PRICE LIST IN EFFECT AT TIME OF ORBER,

£ STERKBARD IS 4 REGISTERED TRADEMARK OF ERI



.....

Ebsdis Pl b
CHICAEG, TLLINGIS

PRz g D

SURVEY / AFPPLICATIONS SCHEDULE

H.
M.

EBaRANSRET
TROY

SALES
AFPPLICATIONS

ENEG INEEFR -
EMER -~

= G eI e o S
*» AREA L <<

11'-4 f:ﬂ ==
UNIT UEi‘H -1-i72Y8 K LF

ToBEY C-424
{1 34 -1

M HALL

o -

8 LAUNDRY
(1) =3fd ww REATER - UNIT AT SEEN

I r‘"“‘g =

{1} fo-oe -1 AHU - H MELSON ASGUNE 307 0.4

G

FOOM TRTBRK Y = R -Ex

Ihc gkl = gy Ak

BT

B 3|

FETE

FRIG
1230 CFH

11730782

FROPDESL. #H1daTs
REVISION LETTER "4
SHEET 02 OF SHEET

0

BRI

=Ry

N AT

{PRY)
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CHICARED, TLLINGES

FREn T IO ED RS

FRFET

SURVEY / APPLIUCATIONS SCHEDULE

SALES EMEINEER

AFFLICATING

E5 e Bl B R P 2 T B

*> AREA C -

1ART TUNNEIL
{ty —-3/4 - - The #172

UNMDER TLAaY

Tag #1735

& O TLINNEL
i 34 — -

TLIMNMEL.
TAt #174

IOMOEND OF E
(i} --3/4 -- -

4 UNDER ROOM 410G
{4} —3/4 - - TAR #1735

LOOR 12§
TAG #174

9 FEED TO
{{} —3/4 - -

& BOTEMOE

{41 —-3/4 — - Th5 8177

EMER — M.

TUNNEL <<

BARANSKT
TR

PoliiF T Bl S

IR R #o ~EF PBIG

DREP - 1-1/2" ¥ 70 LF APPROY 70 VERTICAL FEER
INCRE > = L =R PEIG
ORIP - 2" X 06 LF + 1-1/2 ¥ 50 LF
FEIG

R

INCRE >

VERT FEEDS

FROPOEAL 043
REVIGIN LETTER *4°
SHEET 91 OF SHEET ofF

el I e £

tl: 374 56 -F-—
CHD OF FEED,
(L) 373 an

END OF LINE  BAD TRap

e g

LY X4 803 B0

BRIF - 2*X100LF + 3"X40LF + 4"¥RQLF + {-1/2*YSOLF VERT FDS. EMD OF HAIN FEER 70 ZRT.

S P

INTER s = B —Ex
BRIP - 2° ¥ 80 LF EGT, EWD OF LINE

P 0

IR B G =EF FEIG
BRIP - 2° X 20 LF  END OF LINE
G -3 PEIE

TR e

RAL TRAP

{1y E/4 8BEG ~B-Gf

(hy /74 805 -B-0F

(1) 3/4 86 —R-07

BRIP - 27430 LF + &"Yi30LF FEED FROW CHOCK SEMERATOR TARE7C END OF MAIN 1O ..éREﬁ BD TREP
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BILL OF MATERIALS

FROFPOGAL. B10434
REVISTON LETTESR "a&°
FAEEE DL OF PAGE o1

Al B R P T T PR YR B SRR ESTR TR L

ITTEM @TY BIZE DESCRIFTION FRICE @  TTL AMOUNT

1. 12 147 INCH 86 ~R=05 wuwsnenessnnsnena A8 B BT . &0
2 &) 1A% INCH 86 —Re08  cnvnnansunsscases 69,80 % 418, 80
F. =) 142 IMCH 86 ~R=07  wuuenvnannsnssnna &9, 80 % 209, 40
4. 1) B4 INCH  BI ~F-05  suvuurennunsanans 78,40 & ., 40
F. 2Y E/4 THCH 86 ~Re08  ceunannasecssanns FE. AU 3 154, 80
&, T3 B4 INCH B 07 e uuewwanmann e TR, AG 5. 20
. §) FAA INCH  BE ~FRe0B e ewasaneneaae 7R 40 & &0

i

8,40
L E

PR 7E

12 A4 TNEH 80 ~R-0% Lo s i s s i e an s
i} 128 INCH 58 —-B-90% L. iei e s vancnnan
3 EAACIMCH 53 ~B-00 L accecunwnannawn

=,

it

i

B T = T
HY

Woa HE oL 4R K SR o o W B W R o R
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CONDENSATE LOAD, WA

Ine.

ENGINEERING RESOURCES. INC.

STEP 1. FACTOR "D" STEP 2. STEP 3. FACTOR "C"
FACTOR 8"

P S I P . B 56 c - sg c
PSIG | PSIG P 1 -8 14 | 221- 280
» 2 19- 13 15 | 281- 340
R N Wy 5| 1.03 3 | 14-16 || 16 | 341- 530
R A 10 1.05 1 17- 21 17 | 531- 770
XU T s 15 1.09 5 22- 30 18 | 771-1040
20 B9 20y 38 20 1.12 6 31- 43 19 | 1041-1360
SRR B R 25 1.16 7 14- 59 20 | 1361-1800
20| 108y 390 52 30 1.20 8 | 60- 77 21 | 1801-2400
i I R I 35 1.24 9 78- 92 22 | 2401-3070
! 10 1.29 10 | 93-118 23 | 3071-4180

60 70 450 ) 26 11 | 119-150 24 | 4181-5
80 © 60 i 500 | 25 - 1-5460
B 12 | 151-180 25 | 5461-7700

13 | 181-220
STEP 1. Determine: INLET STEAM PRESSURE, P, (PSIG)  FIND "D

STEP 2. Determine: BACK PRESSURE, Pb (PSIF)  FIND "B"

STEP 3. Determine: ACTUAL CONDENSATE LOAD, NA (LB/HR)
: (UNDER WORST CONDITIONS}

CALCULATE "C" D
C:-wio

SELECT MODEL BASED ON "C"

——PROCEDURE ———

ORIGINAL SYSTEMS
33956 14, Fsirfield Road
Round Lake, Hilinois 60073
RON BARANSK]
(312)546-1210



EXAMPLE #1. INDIVIDUAL CASE

STEP 1. INLET STEAM PRESSURE, P. = 15 PSIG D = 167
STEP 2. BACK PRESSURE, P, = L PSIG 8 = 1.05
STEP 3. CONDENSATE LOAD W, = 200 LB/HR

CALCULATE c =209 161 x 1.05 = 338

100
USE MODEL "SG 15"

EXAMPLE #2. USEFUL RANGE OF A GIVEN MODEL

STEP 1. INLET STEAM PRESSURE, Pi = 30 PSIG D =108
STEP 2. BACK PRESSURE, Pb = 3 PSIG MAX B =1.05
STEP 3. CONSIDER MODEL "SG 15"

C = 281 - 340

FIND NA MAX & WA MIN NA 100 x C / {D x B)

WA MAX = 100 x 340 / (108 x 1.05)
= 300 LB/HR

Wy MIN = 100 x 281 / (108 x 1.05)
= 248 LB/HR

* NA MIN may be less than 248 LB/HR to standardize similar
applications on as few models as economically feasible.
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~———- PROCEDURE ——

THERMAL OUTPUT, Q

MG T

STEP 1. FACTOR D" STEP 2. STEP 3. FACTOR "C®
FACTOR "B
P, S P 1 SG C 5a C
PS1G PS1G P 1 10 | 12 | 261- 330
2 | 11- 16 15 | 331- 410
18 ggg %gg g? 5 1.03 3 | 17- 19 16 | 411- 640
R 10| & 10 1.05 | 20-26 || 17 | 841- 920
o | i oo | s 15 1.09 5 1 27-36 || 18 | 921-1260
20 R 20 1.12 6 1 37-52 | 19 | 1261-1640
S RES SRRt 25 1.16 71 53-72 || 20 | 1641-2170
Bt 3001t 30 1.20 8 | 73-93 | 21 | 2171-1880
B R 35 122 o | 9a-110 | 22 | 2881-3690
2 el 10 129 10 | 111-120 || 23 1 3691-5030
S 12 | 181-210 | 25 | 6571-9260
13 | 211-260
STEP 1. Determine: INLET STEAM PRESSURE, P.  (PSIG)  FIND "D
STEP 2. Determine: BACK PRESSURE, P, (PSIG)  FING “B"
STEP 3. Determine: REQ'D THERMAL OUTPUT, Q  (BTU/HR)
“UNDER WORST CONDITIONS®
CALCULATE "C®
=Q-—2-—B
- 100000
SELECT MODEL BASED ON "C*
EXAMPLE :
STEP 1. INLET STEAM PRESSURE, P = 100 PSIG D =73
STEP 2. BACK PRESSURE L= 0 PSIG B=1.0
STEP 3. REQ'D THERMAL OUTPUT, 0Q = 240,000 BTU/HR
240,000 i
CALCULATE c = 25008 % 73 x 1.0 = 175

USE

MODEL

IISG llll
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STEP 2. FACTOR "D"

STEP 1. FACTOR "S' A MINIMUM AMBIENT TEMP OF
‘ 70 40 20 0 -10 -20
PIPE || INSULATION ]
Sz | THICKNESS. TN, PSIG || INDOOR OUTDOOR
5 236 307 335 361 314 386
IPS {ITK=1 TK=2 TK=3 10 182 235 254 273 282 291
15 160 205 221 236 244 251
14 324 489 601 25 139 175 188 200 206 212
2 |l 214 326 441 40 123 154 164 173 178 182
31l 158 267 350 60 112 138 146 154 158 162
41l 129 227 297 80 105 129 136 143 146 149
51l 108 150 256 100 100 122 128 134 137 140
600 92 165 226 120 96 117 123 128 131 134
81{ 73 133 185 150 92 111 116 121 123 126
109 60 111 155 175 88 106 111 116 118 120
124 51 9 135 200 86 103 108 112 114 116
141l 47 88 125 250 82 58 102 106 107 109
16| 41 78 111 300 75 94 98 101 103 105
181 37 70 101 350 77 91 95 98 99 101
201 33 64 92 400 75 86 92 95 97 08
24 | 28 84 78 500 74 88 71 94 95 96
STEP 3. FACTOR "B" STEP 4. FACTOR "C," STEP 5. FACTOR "C”
p . TYPE OF C
2oal B INSULATION MATERIAL " 56 c
1 rreeitered
1 0-64
5 1.03 FIBER GLASS 1.00 2 65-100
10 1.05 RUBBER FOAM 1.00 3 101-120
15 1.09 CALCIUM SILICATE 1.45 4 121-160
20 1.12 RIGID CELLULAR GLASS 1.50 5 161-220
25 1.16 85% MAGNESIA 1.55 6 || 221-320
30 1.20 URETHANE FOAM 0.75 7 321-440
35 1.24 8 441-570
40 1.29 S 571-670 |
STEP 1. Determine: PIPE SIZE, IPS {INCHES Find "s"
INSULATION THICKNESS, TK (INCHES)
w STEP 2. Determine: MIN. AMBIENT TEMPERATURE (°F) .
= INLET STEAM PRESSURE, P, (PSIG) m
& STEP 3. Determine: BACK PRESSURE, Py (PSIG) Find "B"
& STEP 4. Determine: TYPE OF INSULATION MATERIAL Find "Cy"
STEP 5. Determine: PIPE LENGTH, L (FEET) 5
CALCULATE “C" C = L--S~- B-Cuym

SELECT MODEL BASED ON "C"



EXAMPLE #1. SINGLE DISTRIBUTION LINE
STEP 1. PIPE SIZE 8" IPS - 133
INSULATION THICKNESS, TC = 2"
STEP 2. MIN. AMBIENT TEMP, INDOOR, Ty =70 OF - 100
INLET STEAM PRESSURE, PY = 100 PSIG
STEP 3. BACK PRESSURE, Po=0  PSIG = 1.0
STEP 4. TYPE OF INSULATION MAT'L FIBER GLASS = 1.0
STEP 5. PIPE LENGTH, L = 400 FT
CALCULATE C = 400 x %%% x 1.0 x 1.0 = 301
USE MODEL "SG 6"
EXAMPLE #2. FIND RANGE OF "L" USING "SG 6"
SAME CONDITIONS AS EXAMPLE #1.
STEP 5. FOR "SG 6" C =221 - 320
L=C S/ (DB Cy
MAX L = 320 x 133 / 100 = 426 FT
MIN L = 221 x 133 / 100 = 294 FT
USE "SG 6" FOR L = 290 - 430 FT
EXAMPLE #3. PIPE OF DIFFERENT SIZES PIPE #1 PIPE #2
STEP 1. PIPE SIZE, 8" IPS < 14, 4IPS
INSULATION THICKNESS, 2" 1 o2 2
STEP 2. MIN AMBIENT TEMP 70 OF 0 = 110 0 °F )
TNLET STEAM PRESSURE, 60 psIig Dl 60 PSIG 2
STEP 3. BACK PRESSURE, 0 PSIG B
STEP 4. TYPE OF INSULATION MAT'L CALCIUM STLICATE
Cyy = 1.45 Cyp = 1.45
STEP 5. PIPE LENGTHS 100 FT 300 FT
CALCULATE ¢, = 100 x %%%—x 1.00 x 1.45 = 112
C, =300 x 154 1,00 x 1.45 = 2
2 227 ’ %
C=¢ %G, = 417

USE MODEL "SG 7"

1]

1]

227

154
1.0



Memo

Date November 14, 1980
To All Personne]I .
From Michael Troy %éé
File |
Subject

Extension of Factor "C" for Steam Distribution
Systems - Insulated Tine only.

SG C

10 671- 870
11 871- 1080
12 1091- 1300
13 1301- 1600
14 1601~ 2030
15 2031- 2500
16 2501- 3910
17 3911- 5630
18 5631- 7560
19 7561-10000

f\/\i TE e

The above models are not generally applicable to steam lines due to their
Therefore, the distribution of this memo should be confined

large sizes.

to customers known to have large pipes with substantial distances between
drip Tegs.

Be sure to check your assumptions and calculation if you find that you
need to employ the above extenticn table.

MT:sf
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STEAM TRACING

A

STEP 1. FACTOR "S" STEP 2. FACTOR “D"
PIPE || INSULATION PRODUCT PIPE TEMPERATURE - MIN. AMBIENT TEMP
SIZE || THICKNESS, IN. P AT =Tp - Tn °F P,
PSIG OUTDOOR APPLICATIONS* PSIG
IPS | TK=1 TK=2 TK=3
60 80 100 120 140 160 180 200 225 250 275 300
1 273 458 597 == = S == =
2 217 375 499 5 1 168 223 277 331 383 434 482 530 5
3 179 316 426 10 || 121 160 199 237 274 310 347 381 420 10
4 155 277 378 15 || 100 132 164 195 226 257 286 314 348 15
5 135 245 338 25 || 78 103 129 153 178 202 224 248 275 300 25
6 120 220 305 40 I 62 82 102 122 142 160 179 196 219 239 259 40
8 99 184 259 60 | 50 67 83 99 152 131 146 161 179 196 212 60
10 84 157 223 80 I 43 58 72 86 99 113 126 138 154 169 183 197 I| 80
12 73 138 197 100 || 38 51 63 76 88 100 112 123 137 150 163 175 {| 100
14 68 129 184 120 || 35 46 57 68 80 90 101 111 124 136 148 158 || 120
16 60 116 166 150 §f 31 41 51 61 70 80 90 98 110 121 131 141 | 150
18 55 105 151 175 || 28 37 47 5 65 74 82 91 101 112 121 130 || 175
20 50 96 139 200 || 26 35 44 52 61 69 77 85 95 105 114 123 {| 200
24 42 82 120 250 || 24 32 40 48 56 64 71 79 88 96 105 113 || 250
STEP 3. FACTOR "B" STEP 4. FACTOR "C," STEP 5. FACTOR "C"
1]
p TYPE OF C
] INSULATION MATERTAL " S N
; .
F======L‘* f==z=== = 1 0-64
5 1.03 FIBER GLASS 1.00 2 65-100
10 1.05 RUBBER FOAM 1.00 3 101-120
15 1.09 CALCIUM SILICATE 1.45 4 121-160
20 1.12 RIGID CELLULAR GLASS 1.50 5 161-220
25 1.16 85% MAGNESIA 1.55 6 221-320
30 1.20 URETHANE FOAM 0.75 7 321-440
35 1.24 8 441-570
40 1.29 9 571-670
STEP 1. Determine: PRODUCT PIPE SIZE, IPS (INCHES) Find tsn
INSULATION THICKNESS, TK {INCHES) n
STEP 2. Determine: TEMPERATURE DIFFERENCE, AT (°F) Find "p"
;;é INLET STEAM PRESSURE, P. (PSIG) m
g; STEP 3. Determine: BACK PRESSURE, P, (PSIG) Find "B"
g STEP 4. Determine: TYPE OF INSULATION MATERIAL Find " -Mi'
STEP 5. Determine: PRODUCT PIPE LENGTH, L (FEET)
CALCULATE "C" C -..B.g.c
*MULTIPLY € BY 0.9 FOR INDOOR S M

SELECT MODEL BASED ON "¢




EXAMPLE #1  SIZING FOR AN INDIVIDUAL PIPE

STEP 1. PRODUCT PIPE SIZE, IPS 6" s = 220
INSULATION THICKNESS, TK 2"
STEP 2. TEMPERATURE DIFFERENCE, AT  160°F 5 = 100

INLET STEAM PRESSURE, Pi 100 PSIG

STEP 3. BACK PRESSURE, P, 5 PSIG B =1.03
STEP 4. TYPE OF INSULATION MAT'L GLASS FIBER  Cy = 1.00
STEP 5. PRODUCT PIPE LENGTH, L 300 FT
OUTDOOR
C=300x9,1.03x1.00 =141
220
USE MODEL SG 4
EXAMPLE #2  SIZING FOR A GROUP OF PIPES
INLET STEAM PRESSURE, P, 100 PSIG B = 1.03
BACK PRESSURE, P, 5 MAX = L
INSULATION THICKNESS, TX on
INSULATION MATERIAL GLASS FIBER
TEMPERATURE DIFFERENCE 120°F & 1609F
PRODUCT PIPE SIZE, IPS 6", 8" & 10"
AT = 120° D = 76; AT =160° D= 100
IPS 6" S = 220;  IPS 8" S =184;  IPS 10" S = 157
Lony = Cony / (20 B = C) & Ly = Corn / (28« )
max = “Mmax /'S M MIN = "MIn /'S M
SG 4 ¢ =121 TO 160
AT = 120°, 1IpPS 6" Lyax = 160/(76/220 x 1.03 x 1.00) = 450 FT
Lypy = 121/(76/220 x 1.03 x 1.00) = 340 FT

S& 4 AT =120° IpS 6"  IPS 8"  IPS 10"
450% 376%+* 321
340%% 284 243

Lyax
Cyon

AT =160°  IpS 6" IPS 8"  IPS 10"
L 342 0g6kR% 244
258 216 185

MAX
Lyin

NOTE: *BY PROPORTIONING, ONLY 1 LENGTH MUST BE CALCULATED THE LONG WAY.

12l o 340 wex 450 x 184 < 376 wwex 376 1 10 = 2

** 450 X 160 570 100



L,

100

TABLE 1. UNIT PRESSURE DROP, Ap - PSIG/100 LINEAR FT
2 INLET STEAM PRESSURE, P, PSIG
£ %, ! ¢ 2
100 1 5 10 15 25 40 60 80 100 120 150 175 200 250 | 100 ‘i
10 .04 .03 .03 .02 g1 .01 .01 10
50 .20 .16 .14 .11 .1 .1 .1 .04 .03 .03 .02 .02 .02 50
200 .81 .66 .55 .42 .3 .2 .2 .15 .13 .11 .10 .08 .07 200
500 2.03 1.64 1.381.05 .8 .6 .5 .39 .33 .27 .24 .21 .17 500
1000 — 3.28 2.76 2.10 1.6 1.2 .9 .77 .66 .55 .48 .42 .35 1000
2000 5.52 4.20 3.1 2.3 1.91.54 1.331.09 .95 .85 .69 ¥ 2000
3000 6.30 4.7 3.5 2.8 2.31 1.99 1.64 1.43 1.27 1.04 . 3000
4000 6.2 4.6 3.7 3.08 2.65 2.18 1.91 1.69 1.38 4000
5000 7.8 5.8 4.6 3.85 3.32 2.73 2.38 2.11 1.73 5000
6000 9.3 7.0 5.6 4.62 3.98 3.28 2.86 2.54 2.07 6000
7000 160.9 8.1 6.5 5.39 4.64 3.82 3.34 2.96 2.42 7000
8000 9.3 7.4 6.16 5.31 4.37 3.81 3.38 2.76 8000
9000 10.4 8.3 6.93 5.97 4.91 4.29 3.81 3.11 9000
10000 11.6 9.3 7.70 6.63 5.46 4.77 4.23 3.45 | 10000
11000 12.8 10.2 8.47 7.29 6.01 5.24 4.65 3.80 | 11000
12000 13.9 11.1 9.24 7.96 6.55 5.72 5.07 4.15 | 12000
TABLE 2.
é d TO determine TOTAL PRESSURE DROP, AP, PSIG
C
INCH d 1. calculate [C/100] %,
0.15 0.000033 2. Find Ap from TABLE 1.
0.20 0.000186 Find Cq for the actual inside diameter
0.25 0.000699 of tracer in INCHES from TABLE 2.
0.30 0.00206 . .
0.35 0.00513 Determine LENGTH OF TRACER, L¢ in FEET
0.40 0.0113 Caiculate TOTAL PRESSURE DROP,
0.45 0.0226 :
0.50 0.0420
0.55 || 0.0735 AP = -~':36 ‘%E
0.60 | 0.1226 10 d
0.65 0.196
0.70 0.302 EXAMPLE
0.75 0.451 C 2
0.80 0.657 1. C=141 &Py =100 (=) P, =199
160° 1
0.85 0.934 2 Ap = .15
0.90 1.302 ) )
0.95 1.781 3. d = .65 INCH Cq = -1226
1.00 2,397 -
1.05 || 3.177 . 300 RGN
5. AP =>==x 0.15/.1226 = 3.67 PSIG




AN ALTERNATE METHOD OF SIZING - BASE OF PRESSURE DROP.

INLET STEAM PRESSURE, Pi 100 PSIG
BACK PRESSURE, B 20 PSIG
LENGTH OF TRACERS, L7 100 - 200 FEET
INSIDE DIAMETER OF TRACER, d 0.40 INCH
MAXIMUM ALLOWABLE PRESSURE DROP 20 %
1) WORKING PRESSURE DIFFERENTIAL 80 PSIG
2) MAX ALLOWABLE PRESSURE DROP AP 16 PSIG
3) FROM TABLE 2 Cd = 0113
4) Rewriting equation (1}, we have
A .
Ap = Lt Cd 100
Ap, = 28 4 0113 x 100 = .18
1 100 ) )
Ap, =18 4 0113 x 100 = .09
2 100

5) FROM TABLE 1. The corresponding

(c/100)%p; = 120 - 230 (for Ap = .09 - .18)

109 -~ 151

or g

USE MODEL "SG 4" For the ENTIRE GROUP

EXPLANATIONS:

Tracers are usually small pipes or tubings. For any given Tength it has
a limited capacity of steam flow. Generally, a 20% drop of the working
pressure is the maximum allowed for a reasonable design. The pressure
drop is proportional to the square of the flow rate. Any additional
flow will cause the pressure to drop very fast.

Steam flow is the direct result of steam consumption or condensate load.
Therefore, this provides us a means of estimating the condensate load without
knowing any more than the steam pressure and tracer geometry.

A shorter tracer has the ability to-carry a proportionately larger steam
flow. However, in actual applications, short tracers are used on short
product pipes, or, where steam consumption is small.

In other words, the size of the tracer establishes well defined Timits

on steam consumption. Couple this with the fact that the small orifices
usually required for tracing have inherently small steam losses, this method
of sizing is reasonable and very useful.
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AiR HEATING

USE MODEL "SG 20"

STEP 1.  FACTOR "D" STEP 2. STEP. 3. FACTOR "C"
FACTOR "B"
AT = ENTERING AIR TEYP -
Py | FINAL AIR TEMP, °F 5
b, SG C SG C
PI8030 4050 60 70 80 s0100| |5 Fl B | L
e ——— 1
5 || 53 70 88 105 123 140 158 175 31 0- 9151 166- 200
10 || 37 50 62 75 87 100 112 124 5 1.03 4] 10- 13 |16 | 201- 320
15 131 41 51 61 71 81 92 102 10 1.05 51 14- 18 || 17 | 321- 460
20 || 27 35 44 53 62 71 80 88 15 1.09 6| 19- 26 || 18 | 461~ 630
25 |l 24 32 40 48 56 63 71 79 20 1.12 7 1-27- 35 || 19| 631- 820
30 [122 2936 43 51 58 65 72 25 1.16 8| 36- 46 || 20| 821-1080
40 1|19 25 31 38 44 50 57 63 30 1.20 g | 47- 55 { 21 | 1081-1440
50 || 17 23 28 34 40 45 51 56 35 1.24 10 | 56~ 71| 22 [ 1441-1840
60 | 16 21 26 31 36 41 47 52 40 1.29 111 72- 89 || 23 | 1841-2510
80 |l 14 18 23 27 32 36 41 45 12 | 90-106 || 24 | 2511-3280
100 {| 12 16 20 24 28 32 36 40 13 {107-131 || 25 | 3281-4620
125 111 15 18 22 25 29 33 36 14 }132-165
150 1f10 13 17 20 23 27 30 33
STEP 1. Determine: INLET STEAM PRESSURE, P. (PS16) —
l TEMPERATURE RISE, AT (9F)
w STEP 2. Determine: BACK PRESSURE, P (PSIG) FIND "B"
= STEP 3. Determine: AIR FLOW, CFM (FT3/MIN)
] CALCULATE "C"
a0 D
[ : C CFM - 7006 - B
SELECT MODEL BASED ON "C" .
EXAMPLE:
STEP 1. [INLET STEAM PRESSURE,  P; = 15 PSIG —_—
TEMPERATURE RISE, AT =60  °F B
STEP 2. BACK PRESSURE, P, = 1% PSIG B = 1.05
STEP 3. AIR FLOW CFM = 15,000
_ 15,000 )
CALCULATE C = S 5gg * 61 x 1.05 = 961
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STEP 1. | STEP 2. STEP 3.
FACTOR D" FACTOR V3" FACTOR iCr
P. SG C
P16 D Ph
| B % B 3 - 440
T e i 1 441- 590
3 IS 5 591~ 820
o 5 1.03 6 821-1200
N 10 1.05 7 |l 1201-1600
235 15 1.09 8 || 1601-2000
2 20 1.12 9 || 2001-2500
o a 25 | 1.16 10 1| 2501-3200
o 30 1.20 11 || 3201-2000
N 35 1.24 12 || 2001-4800
0z 10 1.29 13 || 4801-5900
1z e 14 || 5901-7200
15 || 7401-9200

STEP 1. Determine: INLET STEAM PRESSURE, P1 (PSIG)  FInp "p"
STEP 2. Determine: BACK PRESSURE, Pb (PSIG)  FIND "B®
STEP 3. Determine: SURFACE AREA OF RADIATOR, A* (FTZ)

CALCULATE "C"
C:D-B-A

*Estimate the surface area, Ag, of a typical section of the
radiator; then A is equal to Ay multipiied by the number
of sections making up the radiator.

PROCEDURE —

SELECT MODEL BASED ON "¢C"




EXAMPLE #1. INDIVIDUAL RADIATCR

STEP 1.
STEP 2.
STEP 3.

INLET STEAM PRESSURE, P. = 8 PSIE D = 26
BACK PRESSURE, P, = 1PSIG B =1.06
SURFACE AREA )
10 SECTIONS, 2 FTZ EACH
A=2x 10 = 20 FT
CALCULATE =20 x 26 x 1.06 = 551
USE MODES 5 4

EXAMPLE #2.  GROUP OF RADIATORS

STEP 1.
STEP 2.

STEP 3.

INLET STEAM PRESSURE, P 8 PSIG 0
BACK PRESSURE, Pb 6" WATER VACUUM B

{Assuming B = 1.0 for small vacuum results in
conservative design)

SURFACE AREA, A = 20 to 40 FT?
CALCULATE C FOR A = 40
C, = 40 x 26 x 1.0 = 1040
*USE MODEL S& 6
CALCULATE C FOR A = 30
C, = 30 x 26 x 1.0 = 780
*USE MODEL SG 5

*JSED SG 6 for large radiators & SG 5 for small
radiator. Alternatively SG 6 may be used
for all radiators.

il

26
1.0
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STEP 1. FACTOR "D"

0

AT = ENTERING TEMP - FINAL TEMP °F

PSIG |10 20 30 40 60 80 100 120 140 160 180 200 i PSIG

5 2l 42 63 84 126 168 210 253 295 337 379 421 5
10 115 30 45 60 90 119 149 179 209 239 269 299 10
15 112 24 37 49 73 98 122 147 171 196 220 244 15
20 411 21 32 42 64 85 106 127 149 170 191 212 20
25 (110 19 29 38 57 76 95 114 133 152 171 190 25
30 9 17 26 35 52 70 87 104 122 139 157 174 30

40 15 23 30 45 60 76 91 106 121 136 151 40
50 14 20 27 41 54 68 81 95 108 122 135 50
60 12 19 25 37 50 62 74 87 99 112 124 60

10 15 19 29 39 49 58 68 78 87 97| 100
9 13 17 26 35 44 52 61 70 79 87| 125
8 12 16 24 32 40 48 56 64 72 80 150

8
7
6
80 5 11 16 22 32 43 54 65 76 8 97 108 80
5
4
4

STEP 2. STEP 4. FACTOR "C"

FACTOR "g" -
, 56 C 36 C

Py A s 3 - 26 || 15] 441- 550

- 4| 27-35 || 16 | 551- 850

i 5| 36- 48 || 17| 851- 1230

= = 61 49- 70 || 18 |1231- 1670

5 I 1.03 71 71- 96 || 19 | 1671- 2180

10 | 1.05 8| 97-124 | 20 |2181- 2390

15 1.09 9 | 125-150 || 21 | 2891- 3840

20 || 1.12 10 | 151-190 || 22 | 3841- 4920

25 || 1.16 11 | 191-240 || 23 | 4921- 6700

30 | 1.20 12 | 241-280 | 24 [6701- 8750

35 | 1.24 13 | 281-350 | 25 | 8751-12340

440 i 1.29 14 | 351-440

STEP 1. Determine: INLET STEAM PRESSURE, Pi (PSIG) EIND D"
TEMPERATURE RISE, AT (9F)

% STEP 2. Determine: BACK PRESSURE, Pb (PS1G) FIND "B"
o STEP 3. Determine: SPECIFIC HEAT, CP (BTU/OF-LB) FIND "Ccp!
é SPECIFIC GRAVITY, SG "SG"
=18

STEP 4. Determine: FLOW RATE, GPM . (US GAL/MIN)  FIND "GPM"
CALCULATE "¢

C = GPM-D-B-CP-SG

SELECT MODEL BASED ON “C"



EXAMPLE #1. HOT WATER CONVERTOR
STEP 1. INLET STEAM PRESSURE, Pj
TEMPERATURE RISE, AT
STEP 2. BACK PRESSURE Py
STEP 3. SPECIFIC HEAT CP
SPECIFIC GRAVITY SG
STEP 4. FLOW RATE GPM
CALCULATE C
USE MODEL "SG 23"
EXAMPLE #2. RECIRCULATION TANK
STEP 1. INLET STEAM PRESSURE, P4
TEMPERATURE RISE, AT
STEP 2. BACK PRESSURE, Py
STEP 3. VEGETABLE OIL
SPECIFIC HEAT, cp
SPECIFIC GRAVITY SG
STEP 4. FLOW RATE GPM
CALCULATE C

USE MODEL "SG 18"

o

H I

0o {1

i

15 PSIG
95 OF
0 PSIG B

1.0 BTU/°F-LB
1.0

50 MAX.

D =116

1.0

50 x 116 x 1.0 x 1.0 x 1.0

5800

100 PSIG °
320 - 310 = 10 "F

10 PSIG

.65 BTU/°F-LB
.96

500
500 x 5 x 1.05 x .65 x
1638

.96

1.05
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