Design Data High Purity Piping

Friction Loss in Fittings

Equivalent length of Pipe, feet
Size Fittings " %" 1" 1" 2" 3" 4" 6" 8" 10" 12"

Type Fittings

90° Standard Elbow 1.6 2.1 2.6 4.0 5.5 77 101 152 20.0 25.1 29.8
45° Standard Elbow 0.8 1.1 14 2.1 2.8 4.1 54 8.1 10.6 13.4 15.9
90° Long Radius Elbow 1.0 14 1.7 2.7 4.3 6.3 83 125 16.5 20.7 24.7
90° Street Elbow 2.6 34 4.4 6.7 8.6 128 168 253 33.3 41.8 49.7
45° Street Elbow 1.3 1.8 2.3 3.0 4.5 6.6 8.7 13.1 17.3 21.7 25.9
Square Corner Elbow 3.0 3.9 5.0 7.6 9.8 146 191 288 37.9 47.6 56.7

Standard—uwith flow thrurun 1.0 1.4 1.7 2.7 4.3 6.3 83 125 16.5 20.7 247
Tee—uwith flow thru Branch 4.0 5.1 6.0 81 120 16.3 221 322 39.9 50.1 59.7

Friction Loss in Fittings Valves
As an aid, liquid sizing constants (Cv values) are shown for valves. These values are defined as

the flow rate through the valve required to produce a pressure drop of 1 psi. To determine the pres-
sure drop for a given GPM the following formula may be used.

AP = (G2)(SG)/Cv2

where:
AP = pressure drop

G = Flow in GPM
SG = Specific Gravity of the liquid (water = 1.0)
Cv = Flow Coefficient

Example: Find the pressure drop across a %" Ball valve with a water flow rate of 10 GPM.
AP = (G2)(SG)/Cv2 P =(10)(10)(1)/(22)(22) P =.206

Size  Cv Ball valve (TU) Cv Diaphragm Valve

%" 22 6.5
%" 55 9.5
1" 112 12.3
1%" 285 29.2
2" 540 53.7
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High Purity Piping Design Data

Carrying Capacity and Friction Loss for Schedule 40 Thermoplastic
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Pipe
% in. %in. 1in. 1% in. 2 in. 3in.

1 1.13 2.08 0.90|0.63 0.51 0.22

2 226 416 180|126 1.02 044 |0.77 055 0.24|0.33 0.07 0.03
5 5.64 23.44 10.15|3.16 5.73 248 | 1.93 1.72 0.75|0.81 0.22 0.09 | 0.49 0.066 0.029 | 0.22 0.0150.007
7 7.90 43.06 13.64 | 4.43 10.52 4.56 | 2.72 317 137|113 038 0.17|0.69 0.110.048| 0.31 0.0210.009
10 11.28 82.02 35.51|6.32 20.04 8.68 | 3.86 6.02 261|162 0.72 0.31|0.98 0.210.091| 0.44 0.030.013

15 4 in. 9.48 42.4818.39 | 5.79 12.77 553 [2.42 153 0.66| 1.46 0.45 0.19| 0.66 0.070.030
20 0.51 0.030.01312.65 72.3431.32 | 7.72 21.75 9.42 | 3.23 261 113|195 0.76 0.33| 0.88 0.110.048
25 0.64 0.04 0.017 9.65 32.88 14.22 | 4.04 3.95 1.71|244 1.15 050| 1.10 0.170.074
30 0.77 0.06 0.026 11.58 46.08 19.95 | 485 5.53 239|293 1.62 0.70| 1.33 0.23 0.10
35 0.89 0.08 0.035 566 7.36 3.19|341 215 093 | 155 0.31 0.13
40 1.02 0.11 0.048 6.47 943 4.08|3.90 275 1.19| 1.77 040 0.17
45 1.15 0.13 0.056 6 in. 727 11.73 508|439 343 1.49| 199 0.50 0.22
50 1.28 0.16 0.069 | 0.56 0.02 0.009 8.08 14.25 6.17 | 4.88 4.16 180 221 0.60 0.26
60 1.53 0.22 0.095|0.67 0.030.013 9.70 19.96 8.65|5.85 5.84 253 | 265 0.85 0.37
70 1.79 0.30 0.13|0.79 0.040.017 6.83 7.76 3.36| 3.09 1.13 0.49
75 192 0.34 0.15|0.84 0.050.022 732 882 3.82| 3.31 1.28 0.55
80 2.05 0.38 0.16|0.90 0.050.022 8in. 780 994 430| 3.53 1.44 0.62
90 230 0.47 0.20|1.01 0.06 0.026 8.78 12.37 5.36| 3.98 1.80 0.78
100 256 058 0.25|1.12 0.080.035 | 0.65 0.03 0.012 9.75 15.03 6.51| 442 218 0.94
125 320 0.88 0.38|1.41 0.120.052 | 0.81 0.035 0.015 552 3.31 1.43
150 384 122 053|1.69 0.160.069 | 0.97 0.04 0.017 10 in. 6.63 4.63 2.00
175 448 163 0.71|1.97 0.220.096 | 1.14 0.055 0.024 7.73 6.16 2.67
200 511 208 090|225 0.28 0.12 [ 1.30 0.07 0.030 | 0.82 0.027 0.012 8.83 7.88 3.41
250 640 3.15 136|281 043 0.19 | 1.63 0.11 0.048 | 1.03 0.035 0.015 121in. 11.04 11.93 5.17

300 767 441 191|337 060 0.26 | 1.94 0.16 0.069 | 1.23 0.05 0.022
350 8.95 587 255|394 0.79 0.34 | 227 0.21 0.091 | 1.44 0.065 0.028 | 1.01 0.027 0.012
400 |10.23 7.52 3.26(4.49 1.01 044 | 259 027 0.12|1.64 0.09 0.039 | 1.16 0.040 0.017

450 506 1.26 055|292 033 0.14 [1.85 0.110.048 | 1.30 0.050.022
500 562 1.53 0.66 | 3.24 040 0.17 [2.05 0.13 0.056 | 1.45 0.060 0.026
750 843 350 141|486 085 0.37(3.08 028 0.12|2.17 0.120.052
1000 1124 554 240|648 145 063 |4.11 048 0.21]289 0.200.087
1250 811 220 095|514 0.73 032|362 0.31 0.13
1500 9.72 3.07 133 |6.16 1.01 044|434 043 0.19
2000 821 1.72 0.74|5.78 0.73 0.32
2500 10.27 261 113|723 1.11 049
3000 8.68 1.55 0.67
3500 10.12 2.07 0.90
4000 11.07 2.66 1.15

Independent variables: Gallons per minute and nominal pipe size O.D.
Dependent variables: Velocity, friction head and pressure drop per 100 feet of pipe, interior smooth.
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Design Data High Purity Piping

Carrying Capacity and Friction Loss for Schedule 80 Thermoplastic
Pipe
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¥ in. % in. 1in. 1% in. 2in. 3in.

1 1.48 4.02 1.74|0.74 0.86 0.37

2 295 8.03 348|157 1.72 0.74 |0.94 0.88 0.38 | 0.38 0.10 0.041
5 7.39 4523 19.59|3.92 9.67 4.19 |2.34 275 1.19[094 0.300.126 [ 0.56 0.10 0.04 | 0.25 0.020.009
7 |10.34 83.07 35.97 | 549 17.76 7.69 |3.28 504 219|132 055 0.24(0.78 0.150.065 | 0.35 0.0280.012

10 7.84 33.8414.65 |4.68 9.61 416|188 1.04 045|112 0.29 0.13 | 0.50 0.040.017
15 4 1in. 11.76 71.7031.05 | 7.01 20.36 8.82 | 281 220 095|168 0.62 0.27 | 0.75 0.090.039
20 0.57 0.04 0.017 9.35 34.68 15.02 | 3.75 3.75 1.62|223 1.06 0.46 | 1.00 0.150.065
25 0.72 0.06 0.026 11.69 52.43 22.70 | 469 5.67 246|279 160 0.69 | 1.25 0.220.095
30 0.86 0.08 0.035 14.03 73.48 31.82 | 563 795 344|335 225 097 | 149 031 0.13
35 1.00 0.11 0.048 6.57 10.58 4.58 | 3.91 299 129 | 1.74 042 0.18
40 1.15 0.14 0.061 750 13.55 587 |4.47 383 166 | 1.99 0.54 0.23
45 1.29 0.17 0.074 6in. 8.44 16.85 7.30 | 5.08 4.76 2.07 | 224 0.67 0.29
50 1.43 0.21 0.091 | 0.63 0.030.013 9.38 2048 8.87 | 558 5.79 251 | 249 0.81 0.35
60 1.72 0.30 0.13|0.75 0.040.017 11.26 28.70 1243 | 6.70 8.12 3.52 | 299 1.14 0.49
70 2.01 0.39 0.17|0.88 0.050.022 7.82 10.80 4.68 | 3.49 1.51 0.65
75 215 0.45 0.19]0.94 0.06 0.026 8.38 12.27 531 | 3.74 1.72 0.74
80 229 050 0.22|1.00 0.070.030 8in. 8.93 13.83 599 | 3.99 1.94 0.84
90 258 0.63 0.27|1.13 0.08 0.035 10.05 17.20 7.45 | 448 241 1.04
100 287 0.76 0.33|1.25 0.100.043 11.17 20.90 9.05 | 4.98 2.93 1.27
125 359 1.16 0.50|1.57 0.160.068 | 0.90 0.045 0.019 6.23 4.43 1.92
150 430 1.61 0.70|1.88 0.220.095 |[1.07 0.05 0.022 10 in. 747 6.20 2.68
175 5.02 215 093|220 0.29 0.12 |1.25 0.75 0.033 8.72 8.26 3.58
200 573 275 119|251 0.370.016 | 1.43 0.09 0.039 | 0.90 0.036 0.015 9.97 10.57 4.58
250 716 416 1.81|3.14 056 0.24 |1.79 0.14 0.610 | 1.14 0.045 0.02 12iin. 12.46 16.00 6.93

300 8.60 5.83 252|3.76 0.78 0.34 |2.14 0.20 0.087 | 1.36 0.07 0.03

350 10.03 7.76 3.36(4.39 1.04 045|250 0.27 0.12 | 1.59 0.085 0.037 | 1.12 0.037 0.016
400 1147 993 4.30|5.02 133 0.58 |2.86 0.34 0.15|1.81 0.11 0.048 [ 1.28 0.05 0.022

450 564 1.65 0.71 |3.21 042 0.18 |2.04 0.14 0.061 | 1.44 0.06 0.026
500 6.27 200 0.87 |3.57 051 022|227 0.17 0.074 | 1.60 0.07 0.030
750 940 425 184 |536 1.08 047|340 036 0.16 | 240 0.150.065
1000 1254 723 313 |714 184 080|454 061 026|320 026 0.11
1250 893 278 120|567 092 040|4.01 040 0.17
1500 10.71 3.89 1.68|6.80 129 056 |4.81 055 0.24
2000 9.07 219 0.95|641 0.94 041
2500 11.34 3.33 1.44|8.01 142 0.62
3000 9.61 1.99 0.86
3500 11.21 265 1.15
4000 12.82 3.41 1.48

Independent variables: Gallons per minute and nominal pipe size O.D.
Dependent variables: Velocity, friction head and pressure drop per 100 feet of pipe, interior smooth.
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i |
Design Data

Carrying Capacity and Friction Loss for 200 psi and SDR 21
Thermoplastic Pipe
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Y% in. % in. 1in. 1% in. 2in. 3in.

1 0.84 1.00 044|050 0.28 0.12

2 167 200 087|099 056 0.24 (0.60 0.30 0.13 |0.29 0.050.022 | 0.18 0.023 0.010
5 417 11.25 487|247 314 136 [1.50 0.93 041 |0.71 0.150.065| 0.45 0.060.025 | 0.20 0.0150.006
7 5.84 20.66 895|346 576 249 (209 170 0.74 (099 0.28 0.12| 0.63 0.081 0.035 | 0.29 0.021 0.009
10 8.34 39.34 17.03 | 4.94 10.96 4.75 (299 3.24 140|141 052 0.23|0.90 0.170.074 | 0.41 0.030.013

15 4 1in. 7.40 23.2310.06 |4.49 6.86 297|212 1.11 048|135 0.37 0.16 | 0.62 0.060.026
20 0.50 0.03 0.013|9.87 39.57 17.13 | 5.98 11.68 5.06 | 2.83 1.89 0.82 | 1.80 0.63 0.27 | 0.83 0.090.039
25 0.62 0.04 0.017 748 17.66 7.65|3.54 285 123|225 0.95 0.41 |1.03 0.140.061
30 0.75 0.06 0.026 8.97 24.76 10.72 | 424 4.00 1.73|2.71 1.34 058 | 1.24 0.200.087
35 0.87 0.08 0.035 10.47 32.94 14.26 | 495 532 230 |3.16 1.78 0.77 | 145 0.27 0.12
40 1.00 0.10 0.043 566 6.81 295|361 227 098 | 1.65 0.34 0.15
45 1.12 0.12 0.052 6 in. 6.36 847 367|406 283 123|186 042 0.18
50 1.25 0.150.065|0.58 0.02 0.009 7.07 1029 446|451 344 149 | 206 051 0.22
60 150 0.21 0.091|0.69 0.030.013 849 1442 6.24 | 541 482 209 | 248 0.72 0.31
70 1.75 0.28 0.12|0.81 0.04 0.017 9.90 19.19 8.31|6.31 6.41 278 | 289 0.96 0.42
75 1.87 0.32 0.140.86 0.050.022 10.61 21.80 9.44 [6.76 7.29 3.16 | 3.10 1.09 0.47
80 2.00 0.36 0.16|0.92 0.050.022 8in. 721 821 355|330 1.23 053
90 225 045 0.19|1.04 0.070.030 8.12 10.21 4.42 | 3.72 1.52 0.66
100 250 054 0.23|1.15 0.080.035 [0.67 0.03 0.012 9.02 1241 537 | 413 1.85 0.80
125 3.13 0.82 0.36|1.44 0.1250.054 | 0.85 0.037 0.015 517 281 1.22
150 3.75 1.15 050|173 0.180.078 | 1.02 0.05 0.022 10 in. 6.19 3.93 1.70
175 437 154 067|202 0.240.103 | 1.19 0.065 0.028 7.23 523 2.26
200 499 196 085|231 0.30 0.13 |1.36 0.08 0.035 | 0.86 0.027 0.012 8.26 6.69 2.90
250 6.24 297 129|289 046 0.20 [1.70 0.125 0.054 | 1.10 0.045 0.020 12in. 10.33 10.13 4.39

300 749 416 180|346 0.63 0.27 |2.04 0.18 0.078 | 1.31 0.06 0.026
350 8.74 554 240|4.04 085 0.37 [2.38 0.24 0.103 | 1.54 0.08 0.035 | 1.08 0.036 0.016
400 9.99 7.09 3.07|461 108 047 (272 030 0.13|1.75 0.10 0.043 [ 1.24 0.04 0.017
450 1124 882 382|519 1.34 058 [3.06 0.37 0.16 | 1.97 0.13 0.056 | 1.40 0.06 0.026
500 (1248 10.72 4.64 576 1.63 0.71 [3.40 045 0.19|219 0.150.065 | 1.55 0.07 0.030

750 8.64 3.46 1.50 |5.10 096 042|329 0.33 0.14 | 2.33 0.14 0.061
1000 11.53 5.89 255 |6.80 1.63 0.64 (438 056 0.24|3.11 0.24 0.10
1250 850 247 1.07 548 085 037|389 0.37 0.16
1500 1019 345 149|657 118 051|466 0.51 0.22
2000 13.59 587 254|876 202 087|622 0.87 0.38
2500 1096 3.06 1.33|7.77 133 0.57
3000 13.15 427 1.85(933 1.85 0.80
3500 10.88 247 1.07
4000 12.44 317 1.37
4500 13.99 3.93 1.70

Independent variables: Gallons per minute and'nominal pipe size O.D.
Dependent variables: Velocity, friction head and pressure drop per 100 feet of pipe interior smooth.
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