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FRICTION - MILINCHES PER FOOT OF PIPE
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PRESSURE DROP -PSI PER 100 EQUIVALENT FT
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NOM. OUTSIDE INSIDE wALL WEIGHT WY OF OCUTSIDE INSIDE TRANS-
PIPE | SCHEDULE DIAM DIA M THICK- OF WATER SUBRFACE | SURFACE VERSE
SIZE NO. NESS PIPE N PIPE® AREA
{in.) (in.) {in.) {in.} (Ib/f) {ib/%) {sg t4/#1) (sg B/#) {sq Ind

% 40(5) 405 269 .068 244 0246 106 0705 0568
80(X) 405 28 095 314 0157 106 0563 0364
Y 20(S) 540 364 .088 424 0451 RYY 0955 1041
“ 80(X) .540 .302 119 535 0310 14) 0794 0716
% 40(S) 675 493 091 567 0827 aF7 1295 .1910
BO(X) 675 423 126 738 0609 A77 L1108 1405
% 40(S) .840 822 109 850 1316 220 1637 13040
80(X) 340 546 147 1.087 1013 .220 1433 .3340
% 40(s) 1.050 824 13 1.130 .2301 275 2168 .5330
‘ 80(X} 1.050 742 154 1.473 1875 275 1948 4330
N 40(s) 1315 1.049 REH 1.678 .3740 344 2740 8640
88(X) 1315 957 179 2171 3112 344 2520 7190
Y 40(s) 1,660 1.380 140 2.272 L8471 A3 3620 1.495
* 80(x) 1.860 1,278 191 2.996 5553 434 3356 1.483
- 40(5) 1.900 1.610 145 2717 .8820 497 4213 2.036
80(X) 1.900 1.500 200 3.631 7648 497 927 1767
2 40(S) 2,375 2,067 154 2.652 1.452 422 5401 3.358
80(X) 2,375 1,939 218 5.022 1279 622 .5074 2.953
% 40($) 2.875 2.469 203 579 2.072 753 8462 4768
80(X) 2.475 2.323 276 7.66 1.834 753 4095 4.238
3 40(%) 3.500 3.068 218 7.57 3.20 916 802 7.393
80(X) 3.500 2.900 300 10.25 2.86 916 761 6.605
3% 40(5) 4,000 3.548 228 9.1 4.28 1.047 929 9.89
80(X) 4.000 3.364 318 12.51 1.85 1.047 860 .89
. 40(s) 4.500 4.026 237 1079 5.51 azs | 1.055 12.73
8000 4.500 3.826 337 14.98 498 1.178 1,002 11.50
s 40(S) 5.563 5.047 .258 14.62 8.6 1.456 132 20.00
80(X) 5.563 4.813 75 20.78 7.87 1.456 1.260 18.19
s 40(5) 6,625 6.065 ,280 18.97 12.51 1.735 1.587 28.99
80(X) 6.625 5761 432 28.57 11.29 1.735 1.510 26.07
. 40(8) 8.625 7.981 322 28.58 21.4 2.26 2.090 500 °
80{X) 8.625 7.625 500 43.39 19.8 2.26 2,006 45.6
40(s) 10.750 10.020 365 40.48 34 2.81 2.62 78.9
10 60(X) 10750 9.750 .500 5470 32.4 2.81 2.55 747
80 10.750 9.564 593 6433 31 2.81 2.50 718
20(s) 12750 12,090 .330 43.80 49.6 3.34 347 1150
12 40 12,750 11.938 406 53.53 48.5 334 313 n.e
(x) 12.750 11.750 .500 85,40 469 334 3.08 108.0
80 12.750 11.376 687 88.51 44.0 3,34 2.98 101.6
30(s) 14.000 13.250 3758 54.60 59.8 2.67 344 138.0
1a 40 14.000 131258 438 83.37 58.5 3.67 3.44 1353
(X) 14,000 13.000 .500 7210 558 3.67 3.40 1330
80 14.000 12.500 750 108.31 51.2 2.67 3.27 1227
30(s) 16.000 15.250 75 82.40 79.1 418 3.99 183.0
16 40(X) 16.000 15.000 .500 8277 76.5 418 3.93 176.7
80 14,000 14.314 .843 136.46 49.7 4.18 3.75 160.9
(s) 18,000 17.250 75 70.60 100.8 471 4.52 234.0
8 Xy 18.000 17.000 .500 93.50 98.3 47 4.45 227.0
40 18.000 16874 562 104.75 97.2 4 442 2240
80 18.000 14.126 937 17075 88.5 471 4.22 204.2
20(8) 20.000 19.250 375 78.60 1267 5.24 5.04 291.0
20 3000 20.000 19.000 .500 104,20 122.5 5.24 497 2840
40 20.000 18.814 593 12291 120.4 5.24 493 278.0
80 20.000 17.938 1.031 208.87 109.4 524 4.70 2507
20(8) 24.000 23.250 375 94.60 184.6 6.28 4.00 4260
2 (x} 24.000 23.000 .500 125.50 179.0 6.28 503 415.0
o 24,600 22.626 .687 17117 1742 4.28 592 402.1
80 24,000 21.584 1.218 296.36 158.2 6.28 545 365.2

*To change "Wt of Water in Pipe [Ib/f)" 1o "Gallons of Water in Pipe (gal/ft],” divide valves in tabic by 8.34,
1$ is designution of standard wall pipe.
X is designation of extra strong wall pipe.
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nom. [OUTSIDE WALL | INSIDE | TRANS. | MINIMUL | WEIGHT | WT OF | QUYSIDE
TUBE | DIAM |STUBBS| THICK- | DiaM vemse | TEST oF WATER | SURFACE
CLASSIFICATION SIZE GAGE | WNESS AREA | PRESSURE ' TUBE N TUBE*
fim.) {in.) {in.) (in.) (eq in.) {psi) tib/ft} {1k /) (sq #/1)
HARD Y % 23 025 325 083 1000 1106 036 098
% % 23 025 450 159 1000 44 089 RE
% % 22 028 569 254 890 ,203 110 164
% % il .032 8 516 710 328 224 229
1 1% 20 035 1,055 874 600 464 379 295
1% 1% 19 042 1.291 1.309 590 681 568 1360
Sovi. Type 1% 1% 18 049 1527 a3 580 34 793 425
250 b 2 2% 7 058 2.009 37 520 1.46 1.372 556
687
Working 2% | 2% | 16 | 065 2495 | 489 470 2,03 2.120 4
Prossure 3 % 15 072 2.981 898 440 2.68 1.020 818
3% 3% 14 083 3.459 9.40 430 3.58 4.060 949
4 i 13 095 3,935 12,16 430 4.66 5.262 1.08
s 5% 12 109 6907 1891 400 5.64 8.180 1.34
3 % 122 5881 27.16 375 8.9 11750 1.60
8 8% 170 7.785 78 a7s 16.46 20.40 2.13
HARD % A 19 015 430 144 1000 198 083 31
A % 040 545 1231 1000 284 101 164
% % 045 785 484 1000 454 .209 229
1 1% 050 1025 825 840 653 58 295
1Y 1% 055 1.265 1.256 780 882 554 360
f:_'vf- Type e 1% -040 1.50§ 178 720 .14 770 A25
250 Lb 2 T 2w 070 1985 3.094 840 175 1.338 556
Warking 2y 2% 080 2.465 477 580 2.48 2.070 687
Provsura 3 1% 090 2.945 6812 550 333 2.975 818
3% - 100 3.425 9.213 530 4.29 4.000 949
4 4% 110 1905 1197 510 5.38 5.180 1.08
s sV 128 4875 18.67 460 7.61 8.090 V.34
4 &% 140 5.845 2683 | 430 10.20 11,610 V.80
HARD Ya % 21 032 an 076 1000 133 .033 098
% Y 18 49 402 127 1000 1269 055 RER
A % 8 049 .527 218 1000 344 094 164
Y% % 16 065 745 436 1900 64 189 229
' 1% 16 065 995 778 780 839 JEY) 1295
) 3,
Govt. Type 1% 1% 16 065 1.245 1217 630 1.04 .526 360
g 14 1% 15 072 1.481 1722 580 136 745 425
400 U 2 2% 14 083 195¢ 1014 510 2,06 1,300 554
Working 2% 2% 13 095 2.435 4.656 470 292 2015 487
Pressure 3 1% 12 109 2,907 6637 450 400 2.570 8.18
K1) % 1t 120 385 8.959 430 512 3.800 949
4 4% 10 134 1.857 i1.68 420 6.51 505 1.08
5 5% 160 4.805 18.13 400 9.67 7.80 1.34
4 &% 192 5741 25.88 400 13.87 11.20 1.60
SOFT Ve % 21 032 B 076 1000 133 033 098
% % 18 049 402 127 1000 269 035 131
A % 18 049 527 28 1000 344 094 H6d
Ya %% 16 065 745 436 1000 641 189 229
1 1% 16 055 995 778 780 83% 1334 295
¢ 1V V% 16 065 1.245 1217 430 1.04 526 360
ovi. Type _—
“g" 1 1% 15 072 1.481 1722 580 % 745 425
250 th 2 2% T4 083 1.959 3014 510 204 1300 556
Working 2% 2% i3 095 2435 4656 470 292 2015 487
Prossura 3 % 12 109 2.907 6.637 450 4.00 2,870 818
1% I% n 120 3385 8.999 430 512 3.89 949
1 4% 10 134 3857 1168 420 6.51 5.08 1.08
5 5% 160 4805 1813 400 9.67 7.80 134
4 6% 192 5741 25.88 400 13.87 1.2 1.40

*To change “Wt of Water in Tube {Ib/ft)" 10 "Gallons of Water in Tube (gal/#],"

divide valves in lable by 8.34,
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Screwed, Welded, Flanged, and Flared Conneclions

GLOBET &° . Y i 48° . ¥ ANGLET GATETY SWING CHECK]| LIFT CHECK
C‘LD
MO MIN AL
PIPE
or I
TUBE 77N !
SIZE 45°0R 60 !
(in.)
% 7 [ 4 3 0.6 [}
Y 18 9 7 7 0.7 &
% 22 11 9 9 0.9 8 Glabe B
1 29 15 12 12 10 10 Vertieal
% 38 20 15 5 15 ta Same o8
14 43 24 18 18 1.8 4 Globe
H 55 30 24 24 2.3 20 Valve *®
2% 6¢ 35 29 29 2.9 25
3 a4 43 35 35 3.2 10
% 100 50 “ 4 40 a3
4 120 59 47 47 4.5 40
5 140 7 58 58 o 50
6 170 88 70 70 7 60
[ 220 115 85 85 9 20
10 280 143 105 105 12 100 "
2 320 Tes 130 130 13 120 ‘;’;ﬂi i
14 360 185 155 155 15 135 Angle
16 410 210 180 180 17 150 Vere
8 460 240 200 200 19 165
20 520 275 235 235 12 200
24 510 320 265 205 25 240

*Losses are for all valves in fully open position.
tTheze lesses do not apply to valvas with needle poini type saats.
flosses alsa apply 10 the in-line, ball type check valve,
**Bor “Y" patern globe lift check valve with seat opproximately aqual 1o the nominal pipe diameter, use volues of 60° "Y"
ttRegulor and short patiern plug cock volves, when fully open, have same less as gote valve. Fer valve logses of shori pattern plug cocks
abeve § ins. chock monufacturer.

valve for loss.
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ENLARGEMENT® /0 SUDDEN CONTRACTION® o4/D SHARP EDGE” PIPE PROJECTION™
Ya l Y l Ya Y 1 Y l Yo Enveanco Exit Enlrance Exit
NOM.
PIPE
OR -
TUBE -
128
()
3 1.4 08 03 0.7 0.5 03
Yy 1.8 11 0.4 0.9 07 0.4
¥% 2.5 1.5 0.5 1.2 1.0 0.5
¥ 3.2 20 0.7 1.6 1.2 07
Ve 47 3.0 1.0 23 (] 1.0
1% 5.8 3.4 1.2 2.9 2.2 1.2
2 6.0 4.8 1.6 4.0 3.0 1.6
2% )4 &.1 20 50 38 20
3 13 8.0 .6 6.5 4.9 2.6
3% 15 9.2 3.0 77 80 3.0
4 17 1Al 38 9.0 a8 3.8
5 24 15 3.0 12 9.0 5.0
é 29 22 4.0 5 1t 6.0
8 - 25 8.5 -— 15 a5
8 - 32 13 - 20 1Al
12 ~— a0 13 — 25 13
14 — - 18 - — i
16 - — 18 - — 18
8 — -— 20 —_ —_ 20 115 58 18 0
20 - - e = - - 142 70 142 108
24 —_ — P — — — 163 83 163 130
*Enter toble for lowses at smallest diamater “d."
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Screwed, Welded, Flanged, Flared, and Brazed Connections

$PACOTHR BEND BLBOWS SMOOTH BEND TEES
$9° $0° Leag 90° 48° 48° 180° Flow.Thre Siralght=-Thry Flow
HOMBAL -
[raen b Rod. | Strawt® a® Swost $d® Bronch No Roduced | Roduced
R Reduction Ve %
s 1
AN IG - [F |
(2| i(E i
3 1.4 0.9 23 07 11 2.3 7 0.9 i2 1.4
% .é 1.0 2.5 0.8 13 2.5 30 1.0 1.4 1.6
¥ 20 1.4 3.2 0.9 X 3.2 4.0 1.4 1.9 2.0
1 2.4 |54 4.1 1.3 2.1 41 50 17 13 24
¥ 3 23 5.6 17 0 54 7.0 23 31 33
% 4.0 2.6 6.3 2.3 3.4 6.3 $.0 16 37 4.0
2 50 a3 8.2 2.6 4.5 8.2 10 33 47 5.0
2% 6.0 LA 10 a2 5.2 10 12 4.1 3.6 60
3 7.3 3.0 12 4.0 6.4 12 15 5.0 7.0 7.5
3% v.0 5.9 15 47 73 15 8 59 80 $0
4 10 67 V7 5.2 B3 17 0 87 9.0 10
L] 13 8.2 21 4.5 11 21 25 8.2 12 13
] 14 10 23 7.9 13 25 30 10 14 16
& 20 i3 — 1o - a3 40 13 18 20
\ 25 16 -— 13 — 42 50 16 23 25
2 30 19 - 16 - T 50 60 ¥ 26 30
14 i 23 — 18 - 55 48 23 30 34
\L] 8 26 — 20 — 82 78 28 35 38
1e 42 29 -— 23 - 7 85 2% 40 42
20 50 33 -— 26 -~ 2 100 EX] 44 50
24 60 40 — 30 - 94 115 40 50 60
FITRE ELBROWS
o = o
NOMMAL 96° EW 60° EN 45° 30° Bit
PIPE
or
TUBE
SIZE
(in.}
% 27 IN] 0.6 0.3
Y o i3 07 0.4
Ve 4.0 1.6 0.9 0.5
1] 50 2 1.0 0.7
LA 70 30 1.3 0.9
14 2.0 34 1.8 1.1
2 10 4.5 23 13
2% 12 32 28 1.7
3 15 6.4 3.2 20
3% 8 73 40 24
L] 2 85 4.5 27
L] 25 11 4.0 3.2
(] k] 13 7.0 40
) 40 17 $.0 5.1
i0 30 21 12 7.2
12 60 23 13 8.0
14 68 29 15 2.0
16 78 Nn 17 10
8 85 kY4 9 (R}
20 100 41 22 n
24 115 49 25 Vé

°R/D opproximately equal fo 1. tR/D approximately equol to 1.5.
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Pounds Per Hour

PIPE SZE PRESSURE DROP PER 100 PT
(.} Y psl (2 ..)T Ve pal (6 oz} | % psi (B ox)I% pei (12 8%) Fpll (16 oz) { 2 psl (32 o5} ‘ s pol j 10 pol
SUPPLY MAINS AMD RISERS 130 - 100 pslg— Max Ewer 8%
Y% 29 41 58 82 1 116 184 300 420
t 58 82 11L4 185 233 369 550 790
1) 130 185 262 370 523 827 1,230 1720
% 203 287 407 575 813 1,230 1,730 2,600
2 02 583 825 1,187 1,650 2,000 3,410 4,820
1% 483 959 1,350 1,920 2,430 3,300 5,200 7,600
) 1,237 1750 2,476 3,500 4210 4,000 9,400 13,500
% 1,855 2,626 3715 5,250 6,020 8,500 13,100 20,000
q 2,625 3718 5,260 7,430 8,400 12,300 19,200 28,000
3 4,858 6,875 9725 13,750 15,000 21,200 33,100 47,500
[ 7,960 11,275 15,950 22,550 25,200 36,500 56,500 80,000
8 14,500 23,475 33,200 46,950 50,000 70,200 120,000 170,000
6 30,820 43,430 61,700 77,250 0,000 130,000 210,000 300,000
13 48,600 48,750 97,250 123,000 155,000 200,000 320,000 470,000
RETURN MAINS AND RISERS 1 - 20 pelg - Max Returs Pressure
% 156 232 360 485 560 890 T
v n 482 690 910 1,120 1,780
1% 650 960 1,500 1,950 2330 3,700
1% 1,070 1,580 2,440 3,160 3,500 4,100
2 2,160 3,300 4,950 6,400 7,700 12,300
2% 3,600 5,350 8,200 10,700 12,800 20,400
3 6,500 9,600 15,000 19,500 23,300 37,200
3% 9,500 14,400 22,300 28,700 34,500 55,000
4 13700 20,500 31,600 40,500 49,200 78,500
5 25,600 38,100 58,500 76,000 91,500 146,000
® 42,000 62,500 96,000 123,000 150,000 238,000
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Pounds Per Hour

PRESSURE DROP PER 100 FY

ol 128 |
{in.} I Ypel(en) | Vopsi(dex) | Wpst(Bon) | % pol (V2ou) | 1pel (1608) | 2 poi (32 en)
SUPPLY MAINS AND RISERS 25 - 35 pslg - Mex Broe 8%
% 15 22 K] k1] 45 83
v 3 46 43 77 89 12§
1% (34 109 141 172 1144 28)
1% 167 154 e 247 309 437
2 217 33 4434 543 437 806
2% 358 816 730 924 1,033 1,460
3 51 040 1330 1,628 1,880 2,660
EAT Y 79 1414 2,000 2447 2,828 4,000
4 1,366 - 2,000 25830 3,464 4,000 5,660
8 2560 3,642 3,228 6,402 7390 10,660
é 4,210 6,030 8,590 10,240 12,140 17,180
@ 8750 13,640 17,840 21,865 25,250 35,100
(1] 16,250 23450 33,260 40,625 46,900 66350
32 25,640 36,930 52,320 64,050 74,000 104,500
RETUBK MAINS AND RISERS 8 - 4 psig - Max Roturn Pressure
% 1ws 170 245 308 365
] 2% 340 490 615 730
Y% 488 710 1,025 1,285 1,530
iV 7%0 1,155 1,670 2,100 2,500
2 1,575 2,338 3,400 4,300 5,050
% 2,680 3,900 5,600 7,100 8,400
3 4850 7,100 10,250 12,850 15,300
F1" 7,200 16,350 15,250 19,150 22750
4 10,200 15,000 21,600 27,000 32,25
L] 19,000 27,750 40,250 55,500 60,000
[ 31,000 45,500 65,500 83,000 98,000

Y14
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Pounds Per Hour
CONDENSATE FLOWING WITH THE STBAM PFLOW

oM PRESSURE DROP PER 100 FT

npg' Vis pol {8 ox) | Y peb (2e3) | Y pei (80z) | ¥ pol (8 ox) | % psi (12 0u) | 1 pst | 2 pub

9ze SATURATED P (PI6)

{in.} 2.5 12 3.8 12 3.8 17 3.5 12 3.3 V2 | 3.5 12 3.3 12
[ 9 1 14 13 20 2% 29 35 36 43 42 50 40 73
v 17 2 26 3 37 46 54 66 48 82 81 98 el
3] 3% 43 53 66 78 g6l 1 138} 40| 70 162 | 200| 232] 280
1% %6 70 B4 | 00| v20] 47| i7e| 200] 218] 260] 246( 04| 360| 430
2 108 | i34 ] 162 194 34| 285 336 410] 420] s10] 480 590 1o 850
2% 174 | 418 | 258 | 310| 78| 44D | 340| 660| 680 | 820] 780 ©950| 1,50| 1,370
3 M@ | 3w0| 445 5s50) 60| Bi0{ 980} 1,380 vien| 1430 | 1,380 1,670 1,950 2400
% 42| sso| s70| e00) 990 18| 1410 1700 v7e0| 2,000 | 2000 2,420 2950 3,45
4 726 | 800 | 930 | 1,160 1,410] 1,690 | 1980 | 2,400 2450 3,000 | 2,880 | 3,460 4,200] 4,900
s 1,200 { 1,430 | 1,680 | 2,100 | 2,440 | 3,000 | 3,570 | 4,230 | 4,380 | 5,250 | 5,100 | 6,100 | 7,500 ] 8,600
6 1920 [ 2,300 | 2,820 | 3,330 | 3,960 | 4,850 | 5700 7,000 7,200 8,600 8,400 | 10,000 | 11,900 [ 14,200
[ 3,900 | 4,800 { 5,570 | 7,000 | 8,100 | 10,000 | 11,400 | 14,300 | 14,500 | 17,700 | 16,500 | 20,500 | 24,000 ) 29,500
1] 7.200 | 8,800 {10,200 | 12,600 | 15,000 | 18,200 | 21,000 | 26,000 | 26,200 | 32,000 | 30,000 | 37,000 | 42700 | 52,000
13 11,400 | 12,700 | 16,500 | 19,500 { 23,400 | 28,400 | 33,000 | 40,000 | 41,000 | 49,500 { 48,000 | 57,500 | 67,800 | 81,000

The wolghi-flow rotes o 3.5 psig con be used 16 eover sal. pross. from 1 1o & psig, ond the rates ot 12 pilg can be used 1o cover sab, press. frem
& to 16 prig with an errer not sxceading B parcent.

haneds iyl s 511 S SRy 5 Aol SLaAY b B DTNV g

PIPE PRESSURE DROP PER 000 FY
SIZE Vo psi (Va om) | 1/24 psi {35 o3} l Yia psi (J ox} L Y% psi {2 63) T Ve pel (4 ox) 1 % pei (8 ox)
{in) fwar® | Bry | Vae| Wot*] Dry [ ¥ac [ Wot* | Bry | Vac | W™ | Bry | Ve | War° | vy | Vae | Wet®| Dry | Vac
RETURM MIAINS

% 4?2 I 100 T 142 200 263
v 125 82 145 71 143 7S ‘ 80| 75| 250 103 249 350} 115] 3%0 494
1% | 213 130 248| 149 2447 300 16| 300| 425 217] 428§ 00| 241 600 848
i | 338 208 393| 236! 388) 475| 265 4a75] 75! 340 74| es0| 7R es0 1,340
2 700 | 470 810{ 535! 615)1000| 575 1,000] 1,600 740| 1,420 | 2,000{ 825! 2,000 2,830
2% 1180 760 1,560| 868{ 1,360 | 1,660 | 950 1,680 [ 2,350 | 1,230 2,380 | 3,350 | 1,360] 3,350 4730
3 1880 ] 1,460 2,130 1,560( 2,180 | 2,680 | 1,750 2,680 | 3,750 | 2,250 | 3,800 | 5,350 | 2,500] 5,350 7,560
3% [2750 ] 1970 3,300 2,200] 3,250 ) 4,000 | 2,500| 4,000 | 5500 | 3,230] 5,680 | £,000 | 3,580) 8,000 11,300
4 3880 2,930 4,580 | 3,350] 4,500 | 5,500 l 3750 5,500 7,750 | 4,830( 7,810 {11,000 | 5380 11,000 15,300
[ | 7,880 9,680 13,700 19,400 27,300
6 | 12,600 1 Tiss00 22,000 31,000 43,800

RETURW RISERS

% 48 48] 143 [ s8] 175 48] 249 48] 350 494
H 13 113] 244 N3 300 13 426 193] 400 848
1% 248 248] 388 248] 475 2401 674 28| 950 1,340
1% 375 375| 6is 375! 1,000 3751 1,420 375| 2,000 2,830
2 750 750! 1,360 750] 1,680 750| 2,380 750] 3,350 4,730
2% 2,180 I"2,680 3,800 5,350 7,560
3 ! 3,250 | 4,000 5,600 2,000 11,300
3% i 4,480 | 5,500 \ 7,810 11,000 15,500
4 ‘ 7,880 | 9,480 . 13700 19,400 27,300
5 | 12,600 | 115,500 | 22,000 31,000 43,800
*Yac values may be used for wet return risers and mains. From Healing Ventilating Air Conditioning Guide, 1959. Used by permission.
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ot yid (glaly) bl dighy epamn
Pounds Per Hour
CONDEMSATE FLOWING AGAINST STEAM FLOW
IRITIAL TOTAL TOTAL
STEA M PRESSURE DROP PRESSURE DROP TWO-PIPE SYSTEM CGME-PIPE SYSTEM
PRESSURE w jald i
SUPPLY PIPING RETUAN PIPING SIZE Vertical Herizontal ‘:P::f: V:::':‘:-l :‘:::
(psig) (psi) (pel) tin.) EPiNes | meciors | owis
2 Y2 %
H 174 14 A B* ct 2B E 4
0 2% 215 Y 8 —_ 8 - 7
15 3y 3% i 14 9 n 7 7
20 5 E 1Y% 31 19 20 16 16
1% 48 27 38 a3 i6
2 97 49 72 42 23
2% 159 99 1é 42
3 282 1758 200 65
3% 387 288 286 119
4 511 425 380 - 186
5 1,050 788 o — 278
[ 1,800 1,400 - - 345
8 3750 3,000 - — -
11 7,000 5,700 P - —
12 11,500 9,500 . - -
% 22,000 19,000 - — -
*Do not use Calumn B for presiure drops less than Ys psif100 fi of
equivalent leagth, Use Chari 26, page 84.
tPitch of horizontal runouts to riser should be not less than % in./fs.
Where this pitch canno? be obtained, runouis over 8 & in length showld
be ane pipe sire larger thon called for in this toble.
1Bo not use Column D for pressure drops less than 1/24 esif 100 i of
equivolent run except on sixes 3 in. and lorger, Use Chart 26, page 84,
0 (51 3 s ) té\} MRS T WIS g RPN S
Thermal resistance to downward heat flow {rg),
{deg F hr sq ft)/Biu
Spacing, in. Heat-flow ratio, q,/q4
¢ 9.2 0.4 .6 0.8 1.0°
Plaster panels® standard gypsum plaster, three coals 414 0.30 0.34 0.38 0.42 0.46 0.30
Spacing  Tubes or pipes
Meri lath
Metol or gypsum loth
Tubes
8¢-in. (nom.} nonferrous tube or 14-in. (nom.) ferrous pipe [ 045 Q.51 0.37 0.63 0.69 0.75
above metal lath tied at 8-in. intervals with good (ube em-! 9 .75 0,85 0.95 1.05 115 1.23
bedment, or 35-in. (nom.) nonferrous tube below metai or} 12 1.15 1.29 1.43 1.57 L7t 1.85
gypsum lath |
Aluminum panel® Lje-in. minimum thickness [
ubes et Spocing '
Flonge Ajuminun i
pipe or tube installed so that excelient heat conduction to! 3 0.07 0.07 0.07 0.07 0.07 .07
ceiling surface is obtained i |

! From ““Heating, Veniilating, Air Conditioning Guide,” 1960. Used by permission.
If the upward heat flow is high and the space above is occupied, cheek

® Any ceiling panel also acts as a ftoor paneli to the extent of its upward heat flow.

floor surface temperature for possible foot discomfort (see Ref. 7).

Also check effect on heating requirements of the space above.

have the major portion of the upper room's heating requirements supplied by the upward heat flow of a ceiling panel beicw.
® Recommended maximum inlet water temperature (/max) 140 F.
¢ Recommended maximum inlet water temperature (fmax) 220 F.

1y

It is not good practice to
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Thermal resistance, (F sq 1 hr)/Biu

Panel construction ng\;c,- Heat-flow ratio, g./qe or ¢./gs,
" 1 3 s 10
4-in. concrete Up |Down} Up {Down{ Up |Down| Up | Down
slab—2-in. cover Fyy Tae Fue Fas Fus Fae Fus Pax
Lf-in. (nom.) 9 0.57 0.52 0.46 0.84 0.43 1.17 0.42 1.97

nonferrous tube 12 0.73 0.68 0.58 1.16 0.54 1.65 0.51 2.86

14-in. (nom.) 9 0.49 0.42 0.41 0.66 | 0.39 0.%0 0.38 1.80
fetrous pipe or i2 0.63 0.55 0.50 0.93 0.48 1.30 0.46 2,35
34-in. (nom.)
nonflerrous tube

6-in. concrete
slab—2-in. cover

L4-in. (nom.) 9 0.59 0.70 0.47 1.05 .45 1.39 0.43 2.25
nonferrous tube 12 0.78 0.90 0.60 1.40 0.56 1.97 0.54 3.21
34-in. (nom.) 9 0.51 0.61 0.43 0.87 0.41 113 0.40 1.78
nonferrous tube 12 0.68 0.78 0.5% 1.23 0.51 1.63 0.49 2.61
#-in. (nom.) 9 0.47 0.55 0.40 0.77 0.39 0.98 0.38 i.50
ferrous pipe 12 0.63 0.7 0.50 1.07 0.48 1.44 0.46 2.36
I-in, (nom.) 12 0.59 0.66 0.48 0.98 [ 046 130 0.45 241

nonferrous tube 15 0.73 0.83 0.57 1.21 0.54 1.73 0.51 2.74
or l-in. (nom.)
ferrous pipe

! From “Heating, Ventilating, Air Conditioning Guide,” 1960. Used by permission.
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Resistance, r,,

Description (F hr sq ft)/Btn
Bare concrete, no covering . ....... G.00
Asphaittile ........ ... ..., .. 0.05
Rubbertile.............. .. ... 0.05
Lightcarpet..................... 0.6
Light carpet with rubber pad...... 1.0
Light carpet with lightpad........ 1.4
Light carpet with heavy pad....... 1.7
Heavycarpet. ............ ool 0.8
Heavy carpet with rubber pad . . ... 1.2
Heavy carpet with light pad ... ... 1.6
Heavy carpet with heavy pad...... 1.9

! From *‘Heating, Ventilating, Air Conditioning
Guide,” 1960. Used by permission.
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