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Fruuviaans¥iAauEuea American Standard
Safety Code for Mechanical Refrigeration (ASAB9.1)
doulud) we. 2532 fusiaiiisadesiuniseanuuy
srupvieeaAdaiATNEY 9115 American Society
of Heating, Refrigerating, and Air Conditioning Engi-
neers 1Tz IBBAUIELDBIHRIIN uazRITHE
ildlunseanuuuszuuvioansviniu s ANSI/ASHRAE
15.

suswrAug nedaeivszuuamsianuby
1#un American Standard B31 Code for Pressure Piping
Tudugosaslufie Section B31.5 LipnAuszuwvinTey
L3aginaNiy, nmseenuuulasesing LaznInAEeY
Bundauilin ANSVASME B315 Code wiawfini
Foyamsdmnisludiuaisnianubuuaznisudy
21NATEY ASHRAE Terminology of Heating, Ventilating,
Air-Conditioning and Refrigerating FaRuilap Ameri-
can Society of Heating, Refrigerating, and Air Gondi-

tioning Engineers
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Suction line
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A15197 1 , 717 : : -
. o « Refrigerant T Dichlorodifiuoro- Monochlorodifluoro-
ﬂﬁi’lﬂ"l‘ﬂ‘ﬁﬂ?.lﬂ\‘lﬂﬂ‘iﬂ"lﬂ']’}&ltﬂu - methane methane
Condensing
tenip; F 90 100 | 110 | 90 100 | 110 | 90 1 100 | 110
Evaporating .
temp, F Lbs/(min ton)
40 0.418 | 0.428 | 0.439 | 3.8 3.98 4.17 2.81 294 | 3.09
20 0.422 | 0.432 | 0.444 3.96 4.15 4.36 2.88 3.03 319
0 0.426 | 0.438 | 0.450 | 4.12 4.34 4.57 297 | 3.13 3.30
—20 0.434 | 0.445 | 0.457 | 4.32 4.55 | 4.82 3.07 3.24 | 3.42
Cfm/ton (suction line)*
40 1.7 1.75 1.8 3.02 3.17 332 1.91 1.99 2.1
20 2,57 2.63 2.70 4.47 4.68 4.92 2.75 2.90 3.07
0 3.96 4.07 4.18 6.81 7.16 7.55 4.15 4.38 4.62
—20 6.55 6.72 6.90 |(10.84 |11.42 |12.1 6.54 6.90 7.28
Approximate cfm/ten (discharge line)t
40 0.878 | 0.805 | 0.715 | 1.55 1.42 1.31 1.07 0.94 0.87
20 0950 | 0.860 | 0.776 | 1.64 1.50 1.38 1.12 1.00 | 093
0 1.023 | 0.935 | 0.850 { 1.72 1.58 1.46 119 1.10 | 0.99
—20 1.128 | 1.023 | 0.929 | 1.84 1.68 1.57 1.29 117 1.10

*Based on saturated enthalpies and specific volume at 10°F superheat. )
$Based on discharge specific volume at 30°* above isentropic discharge temperature and 10°F suction
superheat.

] s  ar a ar o . ' ar . o
AN 2 ﬂ')'\NﬂNWNEQNﬁQNllﬂ3ﬁ'3'|Nﬂumﬂ@ﬂ"l‘iﬂ'\ﬁ?"lulﬁuﬂqﬂq (¥U89DILNIAINAUNINDY ]B/il“lz)+

Refrigerants Refrigerants
Temp. (°F) 12 22 114 500 717 Temp. (°F) 12 22 114 500 n7
-140 29.401° —_ — -_— —_— -40 10.977* 0.5717 26.073* 7.6082* B.7956*
-130 29.084*  28.519* — — — ~38 9.9666* 1.3763 6.4300°
-120 28.617*  27.738* — — — -36 8.9139* 2.2138 5.2028*
-110 27.950*  26.623* — — — -34 7.8180* 3.0852 3.9250*
-100 27.019*  25.075° 29.523* — 27.410* -32 6.6777* 3.9914 2.5951*
-90 25.753*  22.976* 29.259* 24.869* 26.136° =30 5.4916* 4.9333 1.2118* 1.7050*
) -28 4,2586* 5.9119 0.1113 0.0784°
-80 24.065* 20.191* 28.994* 22.884* 24.356* =26 2.9773* 6.9283 0.8455 0.7974
-24 1.6466* 7.9832 1.6082 1.6715
=70 21.858° 16.564* 28.474* 20.301* 21.921* -22 0.2651* 9.0778 2.4002 2.5850
-60 19.023*  11.926* 27,955* 16.990* 18.656* -20 0.5739 10.213 22.893¢ 3.2222 3.5392
: -18 1.3043 11.3%0 4.0751 4.5355
-50 15.440* 6.0851* 27.014* 12.811* 14.358* -16 2.0615 12.610 4.9596 5.5752
-14 2.8463 13.873 5.8766 6.6596
-12 3.6592 15.181 6.8267 7.7902
-10 4,5011 16.535 20.638* 7.8110 8.9683 50 46.736 84,062 3.9226 57.523 74.254
-8 5.3725 17.936 8.8301 10.195 60 57.766 101.64 7.9967 70.587 92.622
-6 6.2742 19.385 9.8849 11.473 70 70.204 121.45 12,722 85.346 113.78
-4 7.2067 20.883 10.976 12.802 80 84.154 143.66 18.553 101.93 137.99
-2 8.1710 22.431 12.105 14.185 90 99.725 168.44 24.384 120.47 165.54
0 9.1675 24.030 17.829* 13.2712 15.622 100 117.03 195.97 31.452 141.10 196.70
2 10.197 25.682 14.478 17.116 110 136.18 226.44 39.436 163.96 23L.77
4 11.260 27.387 15.724 18.668 120 157.29 260.03 48.407 189.20 271.06
6 12.358 29.147 17.011 20.280 130 180.50 296.96 58.438 216.96 314.88
8 13.491 30.962 18.340 21.953 140 205.93 337.45 69,603 247.41 363.54
10 14.660 32.834 14.374* 19.712 23.688 150 233.73 381,712 81.982 280.71 417.39
12 15.865 34.765 13.597* 21.127 25.488 160 264.05 430.06 95.656 317.06 476.76
14 17.108 36.754 12.789* 22.586 27.354 170 297.04 482,76 110.71 356.66 542.04
16 18.389 38.805 11.950* 24.091 29.288 180 33291 540.19 127.24 399.75 613.58
18 19.709 40.916 11.078* 25.642 31.291 190 371.86 602.82 145.33 446.64 695.37
20 21.069 43.090 10.174* 27.240 33.366 200 414,14 671.32 165.09 497.70 771.16
25 24.645 48.809 7.7564 31.6065 39.1165 210 460.06 — 186.62 553.47 874.14
30 28.486 59.945 5.1219*  35.973 44,867 220 510.01 — 210.05 614.80 971.11
35 32.604 61.519 2.2371*  40.9995 51.6425 230 564.63 — 235.49 — 1085.51
40 37.009 68.550 0.4384 46.026 58.418

*In Hg vacuum.

tContributed by B. C. Seam, Engineering Supervisor, Bechtel Corporation, Gaithersburg, Maryland,

Source: ASHRAE Handbook,* 1989.
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Saturated suction temperature, F

Line

size, -~30 —20 0 20 40

in.t

Pressure drop, psi/100 It [Pressure drop, psi/100 ft | Pressure drop, psi/100 ft Pressure drop, psi/i00 ft Pressure drop, psi/100 ft
R | e
IPS 1 1 2 4 1 2 %1 1 2 A 1 2 3 151 1 2 3
A 0.44 0.62 0.88 0.50 0,72 1.02 0.65 0.92 1.31 0.82 1.18 1.70 2.40 1.02 1.45 2.06 2.92
3 0.96 1.37 1.96 1.11 1.58 2,24 1.45 2.06 2,93 1.81 2.60. 3.70 5.23 2.25 3.22 4.61 6.52

1 1.92 2.72 3.85 2.13 3.01 4.26 2.74 39 5.61 3.5 4.98 7.06 8.70 4,33 6.l4 8.84 10.8
14 4.8 6.95 9.85 5.43 7.80 11.1 7.07 10.1 14.6 8.99 | 12,95 18.5 22,8 1 [1.18 | 16,15 23.1 28.3
14 7.3 10.5 14,9 8.25 11.9 16.8 10.7 15.5 22.0 14.6 19.7 27.8 4.2 17.1 24.2 34.5 42.6
2 14,1 20.5 29.0 15.9 23.9 325 20.9 29.6 42,7 26.4 38.0 53.7 67.1 32.8 46.8 66.7 82.0
214 22.8 326 46.1 25.3 36.1 52.0 333 47.7 68.2 42,3 60,2 85.6 | 105.0 52.5 75.0 | 106.5 | 131.0
3 40.1 57.5 81.4 45.1 64.6 91.5 59.1 84,2 121 74.5 | 106.5 151 | 187.5 92.5 132 150 233
4 83.5 119 169 93.0 132 186 121 172 244 153 218 305 378 190 269 382 469
5 150 214 303 168 238 341 218 312 | 443 276 394 555 683 342 485 690 849
6 244 344 487 274 388 550 354 505 T15 447 637 900 | 1,110 558 789 | 1,125 | 1,380
8 500 710 | 1,000 560 796 | 1,128 726 | 1,039 | 1,468 920 { 1,308 | 1,850 | 2,270 | 1,135 | 1,615 | 2,295 | 2,810

10 900 | 1,280 | 1,810 | 1,010 | 1,435 | 2,020 | 1,305 | 1,860 .| 2,645 | 1,645 | 2,350 | 3,310 4,100 | 2,040 | 2,900 | 4,140 | 5,035
12 1,450 | 2,050 | 2,900 | 1,625 | 2,310 | 3,280 | 2,100 | 2,780 | 4,280 | 2,675 | 3,820 | 5,410 6,600 | 3,325 | 4,685 6.670 8,200

*Courtesy of Air Conditioning Refrigeration Institute (ARI).
tBased on fluid flow at 90°F saturated condensing temperature.
$Data based on Sch 40 steel pipe, except that 1 in and smaller are based on Sch 80.
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Saturated suction temperature, F
Line size, — 40 20 0 20 40
in.t s
Pressure drop, psi/100 ft{Pressure drop, psi/100 ft] Pressure drop, psif100 ft | Pressure drop, psi/100 ft | Pressure drop, psi/100 ft
s T ob |l vl 2 s w23 w2 3wl 23 {w|l1t]21]3
171 v D Do beo favy Bvess Taeng bawes s Pevan boens] 624 veed| 0251 031 v 031 039
54 eeitl....t020)025)., .]....]0280.35/,...]025|036| 045]....]0.32| 047 0.5810.28) 040 0.59 0.74
Lé - iiitea 1024029 ]....]02210.32]10.39]....[029 041 | 0.51|0.26({037| 053} 0.66(0.32| 046| 0.66| 0.81
34 ... 10.23]0.35[0.44 {0.22]0.3210.47 | 0.59 [0.29 [0.42 [0.62| 0.77|0.37 |0.54 | 0.79| 099 |0.47| 0.68 | 1.00| 1.23
% 0.25]0.3710.53|0.67 {0.34 | 0.50 ] 0.73 {091 |0.45| 065 |0.95| 1,19|0.57(0.84 | 122} 1.51 (072 1.05| 1.54 | 1.89
3% i 0.2410.3510.51 | 0.63 {0.33|0.47 }0.68 {0.83 | 0.43 |0.61 {0.87 | 1.08|0.55[0.78| .13} 1.38 (069 098} 1.38| L.70
1.4 0.511075(1.10(1.36 |0.69 [ 1.00]1.47|1.85([0.91 [1.32|1.94| 242117 |1.69| 247} 3.10|1.46| 2.14} 3.14| 3.91
1 e 0.47 | 0.67[0.96]1.20 [0.6310.90 } 1.29 {1.58 [0.82 | 1.17 | 1,67 | 2.06{1.05[1.51 | 2.14| 2.64 [1.30| 1.87} 2.65| 3.27
134 090132192240 | 1.22 | 1.77 | 2.58 {3.22 | 1.61 | 2,34 [ 3.39 | 4.22|2.04 |2.94| 430 534 [2.58| 3.74} 552 6.75
14 yivas 097 (1.381.99 243 | 1.29}1.8512.62|3.24 | 1,68 | 2.40 | 3.42 | 4.22 | 2,16 |3.06 | 4.35] 540|268 | 3.81 | 541 6.73
154 1.44 12.09 | 3.00 |.3.78 | 1.92 } 2.82 | 4.10 5.10 | 2.54 | 3.68 | 5,37 | 6.6213.25|4.70| 690 8.46 |4.05| 6.02| 8.65| 10.7
114 - 1.47 | 2,09 | 2.98 | 3.65| 1.94 | 2.78 | 3.95 | 4.87 [2.52 | 3.62 [ 5.12| 6.29]3.25|4.59| 6.54 | 8.00|400( 570 8.10| 9.83
214 294 (4,35 (6.30|7.80{4.01 {580 |8.44 | 10.6 | 5.28 | 7.70 | 1 1.1 1381670 [9.75| 142 17.6 |8.47 | 123 ] 179 22.1
2 2.88 |4.05|578(7.10{3.8015.40|7.70| 9.5(4.94{7.04|100| 12.2}6.35{8.95| 12.7| 156|787 11.1| 157} 193
254 $27 771 | 11.2113.9[7.10 | 10.4 | 15.1 | 18.7 | 9.44 | 13,7 | 19.6 | 24.5]12,0 (17.4} 254 | 31.0 (150 21.9| 31,5| 393
214 s 452 (6.50(9.24 | 11.4 {6.02 |8.55|12.2 (14,9 | 7.86 | 11,2157 | 19.3 [10.1 | 141} 202 | 247 (124 | 17.6( 25.0| 30.7
Jg 8.53 (124179 (22.4]11.316.623.9[29.9|150]21.8|31.4| 39.3[19.0(27.8} 40.5( 499|238 | 349 | 50.5| 62.6
3 ca 802 11.41162(199|10.6[150(21.6|265|13.8|19.6]|27.8| 3441761249 352| 43.5|21.9} 30.7 42.3 54.0
334 1271841268329 |16.9(24.5]358 444222321467 579|285 |41.2| 59.3| 74.1|356| 51.6| 75.0} 92,0
414 17.725.8137.4(46.3|23.7|34.6|50:1 | 62,3 |31.4 458 )65.5| 82.0|40.0|57.7| 83.5 105 | 50.3 | 72.5 106 130
4 s 16.6 123.8|32.8|41.2|21.8|31.4|44.4|555|28.6|40.6(57.2| 70.7|36.2}51.8| 73.4| 904|450 | 64.4| 91.0 111
514 32.1 1463 167.0183.2(42.7|623(90.7| 113}56.1]81.3}] 119 146 | 71.7 | 103 150 186 | 89.7 130 189 233
5 S 30.0|42.6 | 60.9 | 74.6 [ 39.9 | 56.5 | 80.3 | 99.3 | 51.7 | 73.6 | 105 128 | 65.9 [ 93.0 134 162 | 81.5 117 165 202
614 51.2174.5| 108 | 134 [ 69.4 | 100 | 145 | 180 {91.0| 131 | 190 236 115 ] 165 240 300 | 145 209 300 371
6 e 48,7 [ 69.0 | 97.5| 121 | 64.5|91.2 | 130} 159 [ 83.5| 118 | 167 207 106 | 151 217 264 | 132 187 265 325
8 . 99.5] 140 | 199 | 245 | 130 186 262 322 170 | 242 | 339 422 | 216 | 306 435 540 | 268 381 540 669
10 s 181 | 258 | 361 | 446 | 239 | 338 480 | 588 | 310 | 438 | 618 759 | 395} 553 788 965 | 489 689 970 § 1,205
12 - 290 | 406 | 574 | 706 | 382 | 538 | 765 | 936 | 490 | 695 | 984 | 1,210 | 623 | 882 | 1,260 | 1,550 | 774 | 1,093 | 1,548 | 1,890

*Courtesy of ARI.
tBased on fluid flow at 105°F saturated condensing temperature,
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Saturated suction temperature, F

T 3 it 5 ey 2543

o —40 —20 0 20 4
in.t
Pressure drop, psi/100 ft| Pressure drop, psi.flO(j'I‘l Pressure drop, psif100 ft Pressure drop, psi/100 ft Pressure drop, psi/100 ft
1PS | OD 174 1 2 3 $il 2 3 194 1 2 3 4 1 2 3 171 1 2 3
1% wene o boavme |amms Lamay fasss D38 ki Busesa 039 047]..... 0:33 | 0481 0.59
" b3 .0 1034 1 0.40 ... 0437 0.52|....] 038| 0.55| 0.69)|0.34| 048 | 0,71 | 087 041} 0.60| 087} 1.09
Wi oo, ....1040]048|....]0361 049 | 0.61|0.31| 045| 0.63| 0.78{0.40 0.56 | 0.80| 096 0.49| 0,70 | 0.99 | 1.2i
LA 0.39 | 0.56 | 0.69 | 0.37 |1 0.52 | 0.74| 090|046} 0.67| 094 1.17)0.57| 0.84 1.21} 153 0.?3 l’.IG 1.54 } 1.90
24 104210.61{0.87}1.07]{053]0.79| 1.12| 1.41 {070 | 1.02| 1.46| 1.84 (088 128} 1.90] 233} 113 | 1.64| 2.35| 293
34 ... |0.39]0.56]0.79|098 (051073 1.03{ 1.26 |0.65| 093} 1.31 | 1.62|0.81 | 1.16| 1.64| 202 | 099 1.42}1 2.03} 258
1% (083[1.19]1.73]216{1.09{1.56| 229 2.81 |1.40| 2.02| 290 3.77|1.78] 2.61 | 3.86| 472 2.28 ( 3.28 | 4.80}| 583
1 o, 107411050 1.50]1.81 1098 |1.38] 1.95| 2.4211.25] .78 | 2.51 | 3.1211.56| 2.25| 3.18| 3.92| 1.96 1 2,72} 4.04| 4,90
1% {1.45[21113.05]/3.89]1.90|276]| 4.14| 503 |2.50] 3.61| 520| 6.40}3.16 | 4.61 | 676, 8.20| 4.04| 569 | 835 103
14 Pl 1.5312.20 | 3.18 | 3.86 | 1.98 | 2.84 | 4.05| 5.00[2.53| 3.74| 515{ 6.37(3.21| 450 643} 7.97| 4.04| 569 | 8.05| 9.94
184 |2.303.38[4.76 | 5.91 [296}4.35| 623 | 7.77[3.93| 5.60| 810} 9.96 [4.95| 7.17| 10.8} 129 623} 89| 11| 162
14 i 2.33(3.35]/4.76 | 6.05 | 3.00 | 4.35| 6.15| 7.541393| 549 7.79| 9.52|4.81 | 6911 9.65| 12.0| 6,03 | 847 12.0| 149
2v6 (479 6.9[10.1 124|624 |9.05| 13.2| 163 {811 | 11.7] 17.0( 21.5(103 | 149 | 222| 27.0} 13.1| 19.0| 27.1 | 344
2 .. 4471 6.418951108(570(8.00 11,7 141 17.37| 103} (49| 184|931 13.0| 187 | 228} I1.5( 164 | 23.2| 28.5
284 (830121173 ]|21.6)109(156| 23.1| 284|140 206 29.0| 38.4|18.0] 262 | 39.2| 47.0| 22,8 | 32.8| 47.0}{ 59.0
214 e 705100 | 141|173 9.1 (129 ] 186 23.0|11.7| 165 | 24.0( 293 | 14.7| 20.9| 294 | 38.0| 182 | 262 37.7| 463
1 3ug (13,2194 (2773521177252 368 458|226 33.0| 47.7| 5831289 | 41.8| 60.0| 76.6 | 357 | 529 | 762 | 94.4
3 . 124 1179|254 |31.8|16.1 | 23,4} 342 404 |21.0| 29.6 | 42.0| 52.3}26.1 38.0 | 53.0( 643 | 32.5| 457 65.6| 812
384 1200|289 1413508258 |38.1| 53.8| 67,7337} 49.2| 70.4| 862 43.2] 62,7 89.0 113 | 54.6| 78.2 114 139
414 127.4]40.0|57.6|73.6 36,6527 | 76.3| 964|477 68.5| 99.5 125 | 59.5 | 87.5 128 160 | 77.2 112 161 199
4 vt 25.6 | 36.4 | 50.5 | 63,5 | 32.0 | 47.! 659 | 81.7(42.7| 59.1 84.5 107 { 53.7| 75.5 105 129 | 6471 91.7 132 162
34 50.0 | 73.7 | 107 | 132 | 66.0 | 96.5 138 174 | 89.3 124 180 222 | 110 159 230 286 135 199 286 357
5 ... | 46,4657 921 114 | 59,3 | 85.0 121 149 | 77.4 109 154 189 | 96.5 133 191 234 118 167 234 291
6L [79.6| 117 | 169 | 207 | 105 | 151 215 2724 136 193 284 3591 1T 251 373 450 218 314 457 573
6 i 75.0 | 105 | 149 | 180 | 96| 138 195 239 | 124 176 249 309 | 156 222 312 396 192 270 397 477
8 — 156 | 222 | 317 | 392 206 | 29! 410 515 | 262 373 530 656 | 331 470 660 820 ( 407 579 827 | 1,010
10 i 274 | 396 | 533 | 678 | 365| 519 719 890 | 458 670 | 920 (1,120 | 570 817 ] 1,140 | 1,400 718 } 1,020 | 1,420 | 1,740
12 442 | 606 { 882 |1,060| 5551 810 | 1,140 | 1,420 | 717 | 1,020 | 1,490 { 1,810 | 901 | 1,290 | 1,830 | 2,250 | 1,130 | 1,600 | 2,280 } 2,810
*Courtesy of ARL
tBased on fluid flow at 105°F saturated condensing temperature.
31PS data based on Sch 40 steel piping. OD data bascd on Type L. copper tubing.
\
\
= . 3 T
fN1319N 6 Discharge lines Liquid lines
YUIRND discharge line wag siza[;IIne§ q Temperature, 250 F To receiver To system
liquid ine PUIANISNIANLEU His Pressure drop, Velocity, | Pressure drop,
- - psi/100 ft fpm psif100 ft
() vavwanlaiiy”
IPS 14 1 2 3 100 2
Y | osemewnm | seeeess ||| wessmas | eersags 8.5 11.6
14 1.28 1.85 2.65 3.25 13.6 235
34 2.84 4.03 5.83 7.15 25.2 53.2
1 5.68 8.06 11.6 14.2 42.1 105
1Y 14.7 21.1 30.4 37.2 75.3 225
14 22.2 3.5 45.0 55.0 103 351
2 43.0 61.4 87.6 107 197 805
214 68.6 98.5 140 171 280 1,280
3 122 174 246 300 432 2,270
4 244 351 497 608 745 4,630
5 450 638 900 1,100
6 734 1,030 1,470 1,800
8 1,480 2,110 3,010 3,650
*Courtesy of ARIL
tBased on fluid flow at 90°F saturated condensing temperature and 20°F saturated evaporating tem-
perature.
$Data on sizes 2 in and over based on Sch 40 steel pipe.
§Data on sizes | in and below based on Sch 80 steel pipe.
Data for discharge line sizes 1% and 1V in based on Sch 40 steel pipe; for liquid-line sizes 1% and
Lv2 in based on Sch 80 steel pipe.
7mwaulmﬁﬂjﬁﬁmh"ummm
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Discharge lines Liquid lines Discharge lines Liquid lincs
Line si . .
Sn_.w._un.ﬂ Temperature, 175 F To receiver To system Line Temperature, 200 F To receiver | To system
Pressure drop, Velocity, | Pressure drop e -
; d p » in.} Pressure drop, Velocity. Pressure drop,
psif100 ft fpm psif100 ft psif100 ft fpm ’ psi/100 ft
IPS oD 3
L 1 2 3 100 2 e s ™ : 5 3 PP 3
I I 0.33 0.48 0.60
54 0.42 0.62 0.90 1.13 318 4.23 A 0.33 0.48 0.69 0.86 2.34 2.89
3 048 | 070| 098] 121 3.20 3.62 % g3 0%l 1) L6 225 iy
2 0.73 1.06 152 151 e s 14 B 0.71 1.00 1.40 1.71 3.81 4.65
. : : . %4 1.05 153 222 274 5.55 5.20
% L11 162 236 292 6.61 1.2 “ 1641 23] @] 42 5 i
% 4 4 1.02 1.46 2.06 2.54 5.90 8.17 “u =z 1.50 2.09 3.00 3.82 7.05 10.3
144 2.26 3.30 4.80 602 112 23.1 1A o ik 6.91 8.64 13.4 29.2
i ~h s by e o g g 1 S 2.82 4.09 5.75 6.98 1.7 20.2
134 3.96 5.72 825 | 103 17.1 40.0 b el 2ar|  aad 15.1 204 A3
14 » 2.08 - _— - _— 344 1% . 5.75 g2t | 116 13.8 20.9 44.1
154 6.27 9.10 13.4 16.5 243 64.0 134 8.97 13.1 19.0 23.6 28.9 83.0
1% . 5.97 845 | 121 14.8 24.1 52.6 14 £vs 8641 124 17.2 21.6 28.8 664
214 13.0 18.8 27.3 34.0 423 133 244 133 272 | 405 | 498 M 168
2 e 116 16.6 234 29.0 45.7 123 % e s | A6 | 3 41.9 54.6 L
254 23.1 337 - 60.2 65.1 . 234 329 48.2 68.8 87.0 77.6 296
24 " A s | a7e | aes . 4 214 p 26 | 392 | 532 | 658 7.9 248
34 36.9 53.6 77.5 95.5 93.0 376 3% el W 111 136 L1, 473
3 oy 32.4 46.2 65.1 0.0 | 101 350 3 e #e | B 25 | g6 130 i
334 54.6 79.2 | 113 140 126 565 3 2o | 13 163 s e 742
4 767 | 111 160 198 163 795 4 I 163 22 291 194 oas
4 67.1 94.7 | 135 165 174 712 4 o3 133 189 232 207 ot
516 138 159 it 5 514 199 292 419 522 303
5 5 '3 i i s 5 . 171 239 346 425 325
6% a5 e e pio 614 316 459 658 823 434
6 - 195 280 394 480 ¢ v 28! it sn 681 471
8 e 398 i P i 8 . 588 844 | 1,180 | 1,440 815
10 b 725 |10%0 |14 | 1770 10 e 1020 | 1430 |2040 | 249 1,280
12 oo | nies | ne2s- | 2310 | 2:830 12 oo | 1640|2320 |3300 | 4080 1.840
*Courtesy of ARI. *Courtesy of ARIL

tBased on fluid flow at 105°F saturated condensing temperature and 40°F saturated cvaporating tem-

perature.

$IPS data based on Sch 40 steel piping except that liquid lines 1% in and smaller are Sch 80. OD data
based on Type L copper tubing.

tBased on fluid flow at 105°F saturated condensing temperature and 40°F saturated evaporating tem-

perature.

+IPS data based on Sch 40 steel piping except that liquid lines 1% in and smaller are Sch 80. OD data

based on Type L copper tubing.
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Ferrous valves and fittings$, §

Line size, in. Globe valve Angle valve Short-radius ell Long-radius ¢l Tee, line-flow Tee, branch-Nlow
185 Screwed | Flanged | Screwed | Flanged | Screwed | Flanged | Welded | Screwed | Flanged | Welded Screwed| Flanged] Welded} Screwed| Flanged | Welded
%1 29 16 4.1 1.8 4.7
b 3l 16 4.7 2.5 2.5 5.6
1 s 57 16 19 5.3 1.6 1.8 2.8 L5 1.2 34 1.0 1.6 6.8 3.8 2.5
14 46 69 19 22 7.1 2.2 2.3 33 2.0 1.6 4.9 1.3 2.0 9.2 4.9 7.1
16 51 16 19 22 1.9 2.6 2.6 3.4 2.2 1.8 5.9 1.4 2.0 9.9 5.8 8.4
- 63 89 20 25 9.0 3.2 3.4 3.6 2.7 2.3 8.1 1.7 2.5 12.6 72 105
214 i 101 oy 28 3.8 4.2 3.0 2.7 1.9 2.9 8.4 13
3 123 16 4.9 5.3 3.7 347 2.4 1.6 11 16
4 155 48 6.2 1.2 4.5 4.5 2.9 4.5 14 22
5 190 63 8.1 9.2 5.4 5.7 35 5.1 17 27
6 227 78 9.5 11 6.1 6.8 4.1 6.1 20 3
8 295 10 13 15 7.1 9.0 4.7 7.1 27 44
10 370 142 16 18 8.7 11 5.6 8.7 32 56
12 465 173 19 22 10 14 6.2 10 39 68
Non-ferrous valves and fittings}
Line size, in. Globe valve Angle valve Short-radius ell Long-radius ¢ll Tee, line-flow Tee, branch-fow
oD Screwed Other{ Screwed Other Screwed OtherY Screwed Othery Screwed Other¥ Screwed OtherY
1 40 70 21 24 4.7 4.1 e 32 1.9 1.7 5.1 6.6
1 39 72 2 25 4 57 - 39 23 273 62 82
34 39 75 21 25 6.2 6.5 29 4.5 2.9 2.9 7.1 97
14 45 78 23 28 1.0 7.3 3.7 5.3 3.7 3.7 8.2 12
l;,g 54 87 25 29 8.1 2.7 4.2 1.9 5.2 2.5 1 8.0
18¢ 64 102 27 13 9.9 3.2 4.6 2.2 6.9 2.7 13 10
14§ 78 15 28 34 12 38 5.0 2.6 8.7 3.0 14 12
2'(‘ 95 141 30 39 14 5.2 5.4 34 12 R 19 16
24 . 159 L 44 6.5 4.2 4.6 20
J?i - 185 A 53 8.0 5.1 5.4 25
34 .e 216 ie 66 10 6.3 6.6 30
414 = 248 i 76 12 7.3 7.3 35
Stg i 292 o 96 14 8.8 7.9 42
614 = 346 = 19 17 10 9.3 50
*Courtesy of ARI.
{L, = K(DIf).
1Friction factors f determined at “practical”” Reynolds numbers based on 40°F suction lines having pressure
drop of 1.8 psi per 100 ft.
§Based on Sch 40 pipe.
YFlare, sweat, flanged, and so on, and based on Type L copper tubing.
= ' P & 4 ]
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Ferrous valves and fittings®
i’;::‘ Globe valve Angle valve Short-radius ell Long-radius ¢ll Tee, line-flow Tee, branch-flow
in.‘
IPS |Screwed| Flanged {Screwed|Flanged{Screwed| Flanged | Welded | Screwed | Flanged | Welded |Screwed| Flanged | Welded [Screwed] Flanged | Welded
5| 15 84 | . | 21 | o e ] 2
W 11 5.7 1.7 0.9 0.9 2.0
I 9.3 15.5 4.3 5.0 1.4 0.43 0.46 0.73 0.40 0.32 0.9 0.26 0.43 1.8 1.0 1.37
14 8.4 12.8 3.5 4.0 1.3 0.40 0.42 0.60 0:37 0.29 0.9 0.24 0.36 1.7 0.90 1.31
PlLg 7.8 11.5 2.9 34 1.2 ~0,39 0.40 0.52 0.34 0.27 0.9 0.22 0.31 1.5 0.88 1.27
2 7.0 9.9 232 2.8 1.0 0.36 0.38 0.40 0.30 E 0.25 0.9 0.19 0.28 1.4 0.80 1.17
214 i 9.0 2.5 3 0.34 0.37 e 0.27 | 0.24 aalia 0.17 0.26 S 0.75 1.13
|
3 8.3 2.4 0.33 0.36 " 0.25 0.23 il 0.16 0.24 i 0.72 1.10
4 7.5 2.3 0.31 0.35 R 0.22 | 0.22 d 0.14 0.22 ces 0.68 1.05
5 7.0 2.3 0.30 0.34 0.20 i 0.21 . 0.13 0.19 iR 0.64 1.01
6 6.7 2:3 0.28 0.32 e 0.18 @ 020 - 0.12 0.18 Vi s 0.60 0.98
8 6.2 2.3 0.27 0.31 0.15 0.19 0.10 0.15 0.57 0.93
10 6.0 2.3 0.25 0.30 e 0.14 0.18 e 0.09 0.14 Ves 0.52 0.90
12 6.0 2.3 0.25 0.29 . 0.13 0.18 b 0.08 0.13 vint 0.50 0.88
Nonferrous valves and fittings®*f
Line size, Globe valve, Angle valve Short-radius ell, Long-radius ell, Tee, line-low, Tee, branch-flow,
in. OD flare or sweat flare or sweat flare or sweat flare or sweat flare or sweat flare or sweat
P21 37 12.8 2.5 1.7 0.9 3.5
84 28 9.9 2.2 1.5 0.9 3.2
b 23 7.8 2.0 1.4 0.9 3.0
12 19 6.7 1.9 1.3 0.9 2.8
144 15.0 5.0 0.46 0.32 0.43 1.37
134 13.4 4.4, 0.42 0.29 0.36 1.33
154 12.0 3.5 0.40 0.27 0.31
214 10.4 2.9 0.38 0.25 0.28
“Courtesy of ARI. “Bascd on Type L copper tubing.
bK = 2gh/V?3, *For screwed valves and fittings, use ferrous K factors.
“Based on Sch 40 pipe. fFor OD sizes above 2¥ in, use welded ferrous K factors.
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