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HEATING VENTILATING AIR CONDITIONING GUIDE 1941 ' : CHAPTER 15. HOT WATER HEATING SYSTEMS AND PIPING {
. .
il TaBLE 1. EQuUIVALENT LENGTH OF P1PE vs. PRESSURE HEAD AT VaRIOUS ’ TabLE 2. EQUIVALENT LENGTH oF TUBE vs. PRESSURE HEAD AT VARIOUS
g FrICTION LossEs STEEL PirE ) FrictioN Losses Type L CoppER TUBE
Mminca FrictionN Loss Pmi Foor oF PirE MiLinca FricTioN Loss per Foor oF TUBE
T | 7 ' ' ‘ HEAD o | 120 | 00 | w5 | e0
oss. 0 | 480 ) 360 { 300 { 240 | 180 | 160 | 144 { 120 | 96 | 90 | 80 | 70 | 60 Hea> | 720 | 600 | 480 | 360 | 300 [ 240 ; 180 | 150 . 1
Fr
EQuIvALENT LENGTH OoF PIPE IN FEET EQUIVALENT LENGTH oF TuBE m FEET (LONGEST Circurr)
2 33! 50| 66 | 80 100|133 | 150 | 167 200] 250) 270| 300 ; 33| 40| 50| 67 g0 | 100 | 133 | 160 200 | 267 | 320 | 400
234 42 | 62| 84 | 100] 125 | 167 | 188 | 208] 250{ 312( 333} 375 4333 é% %M 22| s0) 63| 8 | 100 | 125 [ 167 | 200 250 | 333 | 400 | 500
3 50 | 75}100 | 120 | 150 | 200 | 225 | 250] 300| 375| 400| 450| 510| 600 - 3 56] 60| 75| 100 120 150 | 200 240 300 400 | 480 600
334 59 | 87 {117 | 140 | 175 {233 | 263 | 201 350] 437 463] 52 : 58| 70| 88| 117 | 140 | 175 | 233 | 280 350 | 467 | 560 | 700 ‘
4 67 | 100 |133 | 160 [ 200 | 266 | 300 | 333| 400| 500 533 gog ggg %38 i% 67t 80| 100] 133 | 160 | 200 | 267 | 320 400 | 533 | 640 | 800 i
4% 75 | 112 [ 149 | 180 | 225 | 300 | 338 | 374) 450| 562| 593) 675| 758| 900 a4 751 ool 113 | 150 | 180 | 225 [ 300 [ 360 450 | 600 | 720 | 900 i
5 83 | 125 (167 | 2007} 250 (333 | 375 | 416 .500| 625] 666| 750 % | 100 | 125 | 167 | 200 | 250 | 333 | 400 | 500 | 667 } 800 1000 ¢
5% 92 | 137 [183 | 220 | 275 | 366 | 413 | 457| '550| 687| 713 gzs 3;‘2 1% g}s o2 | 110|138 | 183 | 220 | 275 | 367 | 440 550 | 733 | 880 | 1100
3 100 | 150 | 200 | 240 | 300 [400 | 450 | 500 00| 750 00| 900 1030| 1200 6 1051120 | 150 | 200 | 240 | 300 | 400 | 480 | 600 | 800 | 960 |} 1200
634 . 108 | 162 217 | 260 | 325 | 433 | 488 | ‘540] 650| 812| 843] 975 ) . 108 | 130 | 163 | 217 | 260 | 325 | 433 | 520 650 | 867 | 1040 | 1300 .
116 | 175 | 233 | 280 | 350 |465 | 525 | 580| 700| 875| 933 1850 iggg ﬁ% ' ‘75% 117 | 130 | 175 | 233 | 280 | 350 | 467 | 560 700 | 933 | 1120 | 1400 !
7% 124 | 187 |249 | 300 | 375 | 500 | 563 | 623| 750! 937| 97311251252 | 1500 7 125 | 150 | 188 | 250 | 300 | 375 | 500 | 600 | 750 | 1000 | 1200 1500 g
8 133 | 200 {266 | 320 | 400 [533 | 600 | 666 | 8001000 | 1070|1200 1L 133 | 160 | 200 | 267 | 320 | 400 | 533 | 640 800 | 1067 | 1280 | 18600 ’
834 1 3001358 | 30| 4% |55 | 638 | Soo|-830| 1069|1003 | 1290l tary | 1500 Sic | 132|170 | 213 | 253 | 3#0 | 425 ) Sor | 680 | 830 | 1133 | 1360 1700
9 150 | 225 | 300 | 360 | 450 | 600 | 675 { 750| 900 1125|1200 13501540 1800 " . 9 1211201525 | 300 | 360 | 450 | 600 | 720 | 900 | 1200 | 1440 | 1800
934 159 | 237 | 317 | 380 | 475 | 633 | 713 | 789| 950 | 1187 | 1233 | 1425 | 1 159 | 100 | 238 | 317 | 380 | 475 | 633 | 760 950 | 1267 | 1520 | 1900
10 167 | 250 [333 | 400 | 500 | 666 | 750 | 833 1000|1250 | 1333 %508 };g 5% 18” 1o7 | 200 | 250 | 333 | 400 | 00 | 667 | 800 | 1000 | 1333 | 1600 2000
1034 175 | 262 | 349 | 420 | 525 | 700 | 788 | 872 |1050] 1312|1363 | 1575|1737 2100 105 | 175|210 | 263 | 330 | 420 | 525 | 700 } 840 | 1030 1400 | 1680 | 2100
11 183 | 275 {366 | 440 | 550 [ 733 | 825 | 916 | 1100|1375 ] 1466 | : 53 | 220 | 275 | 367 | 440 | 530 | 733 | 880 | 1100 | 1467 | 1760 2200
1134 192 | 287 | 383 | 460 | 575 [ 766 | 863 | 955 ( 1150 | 1437 | 1533’ {9:32 ig‘é? 5238.? ’ 31,4 1 | 230 | 8 | 383 | 460 | 575 | 767 | 920 | 1150 | 1533 ) 1840 2300
12 200 | 300 | 400 | 480 | 600 | 800 | 900 | 1000 | 1200 | 1500 | 1600 | 1800 | 2030 | 2400 - 12 251550 | 300 | 200 { 480 | 600- | 800 | 960 | 1200 | 1600 | 1920 2400
CAPACITY OF P1PEs Mbh WiTH A 20 Fa DroP - . . CAPACITY OF TUBES Mbh WITH A 20 Fa Dror
NoMINaL A = Carrying Capacity, B = Velocity, inches per second . NOMINAL A = Carrying Copacity, B = Velocily, inches per second
YPIPEI SizE, Friction Head of Pipe Milinches per foot : "EVBE : Friction Head of Pipe Milinches per Foot
N. 1Z2E,
720 | 480 | 360 | 300 | 240 | 180 | 160 | 144 [ 120 | 96 | 90 | 80.] 70 | 60 In. 720 | 600 | 480 | 360 | 300 { 240 | 180 | 150 | 120 90 75 60
A 20| 16| 14| 13| 1| 10| 9 9 8 7 7 6 A 10| o 8 6.8 6.2 5.4 4.6 4 3.6 3 2.8 2.4
B er| ee| 19| 17| 15| 13| 12| 11| 10 9 2| & S ? % B e7| 4| 21| 18 1865] 14| 18 11 10 8.5 8 7
A 43! 35] 30| 27| 24| 21| 19| 18| 17} 15| 14| 13 2 A 20f 18] 16} 135| 12 10.8 9 8 7 6 5.4 4.7 .
B ss| 5| 8| 1| 18| 16| 1sf 14] 18| 11} 11| 10 2% % B ss| so| 25| 2 19 17 15 13 12 10 9 8
A 85] 70| 60| s54] 48| 41| 39| 36| 33| 30| .28[ 27 36! 30| 26| 22.1) 20 178 15 | 131 118 9.9 9 7.9
1 B 89| s8] 7| 25| ee| 19| 18} 17| 15} 18] 18| 12| ?? ?‘3 %% sr| sl so 24 21 19 17 16 18 11 10 9
A 180 15| 125) 115| 98] 85{ 80| 75| 68| 60| 58] 55 A 511 46| 40| 34 31 28 232| 205{ 181| 153| 139| 121
1X B 48] s9| 'ss| ‘so| e7| e8| =e1| seo| 19| 16| 15] 15 2 ‘}Z % B 2| s8| ss| 27 24 21 19 17 14 12 116} 10 ]
A 285| 230 195] 180 160| 135| 125] 120] 110| 96| 92| 88 A | 104| 94] 82 7O 63 56 47 42 37 32 28 25 C
1% B 64| 44| 88| 34| ‘so| 26] "es| es| e1| 19| 18] 17 b Zi 1 B 5| s9) 84 30 25 |- 22 19 17 1461 18 i
. A '540] 435| 370| 340| 300| 255| 240| 230{ 205| 180 175| 165 4 A | 185| 169} 149] 125 | 112 | 100 84 75 66 | .56 50 24
2 B 64] 52| 457 40| 88| 30| =29; 27) 24| 22| 21| 20 -‘?2 ',? 1% B 65| 611 46)- 89 85 30 25 22 19 17 15 13
A 890| 720 610| 550 480 420| 390) 370 330 300 280]|. 270 2 230 A | 300]| 270| 235 200 | 180 | 160 [ 134 | 120 | 105 90 81 | 71
2Y% B 74| 60| 50| 46| 41| 85| 38| si1| 28| 24| 24| 22 5‘? ?.g 1% B 6e| &7 611 48 39 85 30 25 22 19 17 15
A 1650 | 1340 1130 | 1000 | 900| 760| 720| 670| 600) 540| 520 480| 450 410 & | 625) 560| 495) 420 | 375 | 335 | 280 | 250 | 200 } 188 |} 170 150
3 B 88| 70| 60| s4] 48| 41| s8] 36| 33| £9| 28| 26| £4| 22 ‘2 B 76| 68| s&9| &1 47 2 | 56 32 e7 22 20 18
A 2500 | 2000 1700 { 1500 | 1350 | 1150 | 1080 | 1000 | 900{ soo| 760| 720! e70| 620 A | 1130|1010 890 750 | 680 | 600 | 500 | 450 | 395 | 335 | 305 270
3% B 99| 78| 66| 60| 64| 46| 43| 40| 36| se| 31| 29| 7| 25 2% B s0} 80| 69| &8 49 47 42 37 38 26 b 21
A 3500 | 2800 [ 2400 | 2200 | 1900 [ 1600 | 1520 | 1440 | 1300 | 1150 | 1100 | 1050 880 A | 1320|1650 | 1450 | 1210 | 1100 | 980 | 820 | 740-| €50 | 550 | 430 420
4 B 110| 87| | 66| 68| 60| 47| 45| 40| 35| S4| se 933 27 3 B o8| 90| 8o| 66 59 52 47 42 36 30 27 23
_ A 7000 | 5600 | 4700 | 4300-| 3700 [ 3200 | 3000 | 2750 | 2500 | 2200 | 2100 | 2000 1 1700 A | 2750 | 2480 2170 | 1840 | 1650 | 1450 | 1210 1100 980 820 740 | 650
5 B 132| 106| 0| so| 70| 60} s6| s31 48| 42| 41| s8 8;‘2 32 3% B | 110| 100] 83| 75 66 57 51 45 40 85 30 28
A | 12,000 | 92001 7800 { 7000 | 6200 | 5200 | 4800 | 4600 | 4100 | 3600 | 3500 | 3300 | 3000{ 2800 3900 | 3505 | 3100 | 2600 | 2350 | 2090 |1760 |1580 1390 |1180 | 1080 950
6 B 166 124| 104] 94| 82| 691 64 61| 55| 48| 46):. 44| 4 37 4 B 120| 108) 96} 88 78 63 56 49 [ 44 87 84 29
aFor other temperature drops the pipe capacities may be changed correspondingly. Fi ith’ ' aFor other temperature drops the pipe capacities may be changed correspondingly. For example, with
a temperature drop of 30 F, the capacities shown in this table are to be mulpt?pligligb}; 1.5(.:'r example. wi R temg;rgtuz dl'o;l:)e clt? 30 F, thg capacities shown in this table are to be multiplied by L5 '
204 . ! 295
~




