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Friction Loss Characteristics

Class 160 IPS PVC Plastic Pipe

(1120,1220) C=150 SDR 26
PSI Loss Per 100 Feet of Pipe Sizes 1" thru 5"

Nominal Nominal
Size 1" 14" 112" 2" 21" 3" 4" 5" Size
Pipe ID 1.195 1.532 1.754 2.193 2.655 3.230 4.154 5.133 Pipe ID
Pipe OD 1.315 1.660 1.900 2.375 2.875 3.500 4.500 5.563 Pipe OD
Wall Thick 0.060 0.064 0.073 0.091 0.110 0.135 0.173 0.214 Wall Thick

0
Flow Velocity ~ PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |[Velocity PSI Flow
GPM FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS GPM
1 0.29 0.02 0.17 0.01 0.13 0.00 1
2 0.57 0.06 0.35 0.02 0.27 0.01 0.17 0.00 2
3 0.86 0.14 0.52 0.04 0.40 0.02 0.25 0.01 3
4 1.14 0.23 0.70 0.07 0.53 0.04 0.34 0.01 0.23 0.00 4
5 1.43 0.35 0.87 0.11 0.66 0.05 0.42 0.02 0.29 0.01 5
6 1.71 0.49 1.04 0.15 0.80 0.08 0.51 0.03 0.35 0.01 0.23 0.00 6
7 2.00 0.66 1.22 0.20 0.93 0.10 0.59 0.03 0.41 0.01 0.27 0.01 7
8 2.29 0.84 1.39 0.25 1.06 0.13 0.68 0.04 0.46 0.02 0.31 0.01 8
9 2.57 1.05 1.56 0.31 1.19 0.16 0.76 0.05 0.52 0.02 0.35 0.01 9
10 2.86 1.27 1.74 0.38 1.33 0.20 0.85 0.07 0.58 0.03 0.39 0.01 10
1 3.14 1.52 1.91 0.45 1.46 0.23 0.93 0.08 0.64 0.03 0.43 0.01 1
12 3.43 1.78 2.09 0.53 1.59 0.28 1.02 0.09 0.69 0.04 0.47 0.01 12
13 3.71 2.07 2.26 0.62 1.72 0.32 1.10 0.11 0.75 0.04 0.51 0.02 0.31 0.00 13
14 4.00 2.37 2.43 0.71 1.86 0.37 1.19 0.12 0.81 0.05 0.55 0.02 0.33 0.01 14
15 4.29 2.70 2.61 0.80 1.99 0.42 1.27 0.14 0.87 0.06 0.59 0.02 0.35 0.01 15
16 4.57 3.04 2.78 0.91 2.12 0.47 1.36 0.16 0.93 0.06 0.63 0.02 0.38 0.01 16
17 4.86 3.40 2.96 1.01 2.25 0.53 1.44 0.18 0.98 0.07 0.66 0.03 0.40 0.01 17
18 5.14 3.78 3.13 1.13 2.39 0.58 1.53 0.20 1.04 0.08 0.70 0.03 0.43 0.01 18
19 5.43 4.18 3.30 1.25 2.52 0.65 1.61 0.22 1.10 0.09 0.74 0.03 0.45 0.01 19
20 5.71 4.59 3.48 1.37 2.65 0.71 1.70 0.24 1.16 0.09 0.78 0.04 0.47 0.01 20
22 6.29 5.48 3.82 1.64 2.92 0.85 1.87 0.29 1.27 0.11 0.86 0.04 0.52 0.01 0.34 0.00 22
24 6.86 6.44 417 1.92 3.18 0.99 2.04 0.34 1.39 0.13 0.94 0.05 0.57 0.01 0.37 0.01 24
25 7.14 6.94 4.35 2.07 3.32 1.07 212 0.36 1.45 0.14 0.98 0.05 0.59 0.02 0.39 0.01 25
26 7.43 7.47 4.52 2.23 3.45 1.15 2.21 0.39 1.50 0.15 1.02 0.06 0.61 0.02 0.40 0.01 26
28 8.00 8.56 4.87 2.56 3.7 1.32 2.38 0.45 1.62 0.18 1.09 0.07 0.66 0.02 0.43 0.01 28
30 8.57 9.73 5.22 291 3.98 1.50 2.55 0.51 1.74 0.20 117 0.08 0.71 0.02 0.46 0.01 30
32 9.14 10.97 5.56 3.27 4.24 1.69 2.7 0.57 1.85 0.23 1.25 0.09 0.76 0.03 0.50 0.01 32
34 9.71 1227 5.91 3.66 4.51 1.90 2.88 0.64 1.97 0.25 1.33 0.10 0.80 0.03 0.53 0.01 34
35 10.00 12.95 6.08 3.87 4.64 2.00 2.97 0.67 2.03 0.27 1.37 0.10 0.83 0.03 0.54 0.01 35
36 10.29 13.64 6.26 4.07 4.77 2.11 3.05 0.71 2.08 0.28 1.41 0.11 0.85 0.03 0.56 0.01 36
38 10.86 15.08 6.61 4.50 5.04 2.33 3.22 0.79 2.20 0.31 1.49 0.12 0.90 0.04 0.59 0.01 38
40 11.43 16.58 6.95 4.95 5.30 2.56 3.39 0.86 2.32 0.34 1.56 0.13 0.95 0.04 0.62 0.01 40
42 12.00 18.15 7.30 5.42 5.57 2.80 3.56 0.95 2.43 0.37 1.64 0.14 0.99 0.04 0.65 0.02 42
44 12,57 19.78 7.65 5.91 5.84 3.06 3.73 1.03 2.55 0.41 1.72 0.16 1.04 0.05 0.68 0.02 44
45 12.86  20.62 7.82 6.16 5.97 3.19 3.82 1.07 2.60 0.42 1.76 0.16 1.06 0.05 0.70 0.02 45
46 13.14 21.48 8.00 6.41 6.10 3.32 3.90 1.12 2.66 0.44 1.80 0.17 1.09 0.05 0.71 0.02 46
48 13.71 23.24 8.34 6.94 6.37 3.59 4.07 1.21 2.78 0.48 1.88 0.18 1.13 0.05 0.74 0.02 48
50 1429 25.07 8.69 7.48 6.63 3.87 4.24 1.31 2.89 0.52 1.96 0.20 1.18 0.06 0.77 0.02 50
55 15.71  29.90 9.56 8.93 7.29 4.62 4.67 1.56 3.18 0.61 2.15 0.24 1.30 0.07 0.85 0.02 55
60 17.14 35.13| 10.43 10.49 7.96 5.43 5.09 1.83 3.47 0.72 2.35 0.28 1.42 0.08 0.93 0.03 60
65 18.57 40.75| 11.30 12.16 8.62 6.30 5.3 2.12 3.76 0.84 2.54 0.32 1.54 0.09 1.01 0.03 65
70 1217  13.95 9.28 7.22 5.94 2.44 4.05 0.96 2.74 0.37 1.66 0.11 1.08 0.04 70
75 13.04 15.86 9.95 8.21 6.36 2.77 4.34 1.09 2.93 0.42 1.77 0.12 1.16 0.04 75
80 13.91 17.87| 10.61 9.25 6.79 3.12 4.63 1.23 3.13 0.47 1.89 0.14 1.24 0.05 80
85 14.78  19.99| 11.27 10.35 7.21 3.49 4.92 1.38 3.32 0.53 2.01 0.16 1.32 0.06 85
90 15.65 22.23| 11.94 11.50 7.64 3.88 5.21 1.53 3.52 0.59 2.13 0.17 1.39 0.06 90
95 16.51 24.57| 1260 12.72 8.06 4.29 5.50 1.69 3.72 0.65 2.25 0.19 1.47 0.07 95
100 17.38 27.01| 13.26 13.98 8.48 4.72 5.79 1.86 3.91 0.72 2.36 0.21 1.55 0.08 100
110 19.12 32.23| 14.59 16.68 9.33 5.63 6.37 2.22 4.30 0.85 2.60 0.25 1.70 0.09 110
120 1591  19.60| 10.18 6.61 6.95 2.61 4.69 1.00 2.84 0.30 1.86 0.11 120
130 17.24 22.73| 11.03 7.67 7.52 3.02 5.08 1.16 3.07 0.34 2.01 0.12 130
140 18.57 26.08| 11.88 8.79 8.10 3.47 5.47 1.34 3.31 0.39 217 0.14 140
150 19.89 29.63| 12.73 9.99 8.68 3.94 5.87 1.52 3.55 0.45 2.32 0.16 150
160 13.57 11.26 9.26 4.44 6.26 1.7 3.78 0.50 2.48 0.18 160
170 14.42  12.60 9.84 4.97 6.65 1.91 4.02 0.56 2.63 0.20 170
180 15.27 14.01| 10.42 5.52 7.04 2.13 4.26 0.63 2.79 0.22 180
190 16.12 15.48| 11.00 6.11 7.43 2.35 4.49 0.69 2.94 0.25 190
200 16.97 17.02| 11.58 6.72 7.82 2.59 4.73 0.76 3.10 0.27 200
225 19.09 21.17| 13.02 8.35 8.80 3.22 5.32 0.95 3.48 0.34 225
250 14.47 10.15 9.78 3.91 5.91 1.15 3.87 0.41 250
275 1592 12.11| 10.75 4.67 6.50 1.37 4.26 0.49 275
300 17.36  14.23| 11.73 5.48 7.09 1.61 4.65 0.58 300
325 18.81 16.50| 12.71 6.36 7.68 1.87 5.03 0.67 325
350 13.69 7.29 8.28 2.14 5.42 0.77 350
375 14.67 8.29 8.87 2.44 5.81 0.87 375
400 15.64 9.34 9.46 2.75 6.19 0.98 400
425 16.62 10.45| 10.05 3.07 6.58 1.10 425
450 Shaded area represents velocities over 5 FPS. 17.60 11.62| 10.64 3.41 6.97 1.22 450
475 Use with caution where water hammer is a concern. 1858 12.84| 11.23 3.77 7.36 1.35 475
500 [ [ [ 11.82  415| 774 1.48| 500




Friction Loss Characteristics

Class 200 IPS PVC Plastic Pipe

(1120,1220) C=150 SDR 21
PSI Loss Per 100 Feet of Pipe Sizes %" thru 4"

Nominal Nominal
Size " 1" 1%" 15" 2" 21" 3" 3" 4" Size
Pipe ID 0.93 1.189 1.502 1.720 2.149 2.601 3.166 3.620 4.072 Pipe ID
Pipe OD 1.050 1.315 1.660 1.900 2.375 2.875 3.500 4.000 4.500 Pipe OD
Wall Thick 0.060 0.063 0.079 0.090 0.113 0.137 0.167 0.190 0.214 Wall Thick
Flow Velocity PSI |Velocity PSI |Velocity PSI |[Velocity PSI |Velocity PSI [Velocity PSI |[Velocity PSI |Velocity PSI [Velocity PSI Flow
GPM FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS GPM
1 0.47 0.06 0.29 0.02 0.18 0.01 0.14 0.00 1
2 0.94 0.22 0.58 0.07 0.36 0.02 0.28 0.01 0.18 0.00 2
3 1.42 0.46 0.87 0.14 0.54 0.04 0.41 0.02 0.27 0.01 0.18 0.00 3
4 1.89 0.79 1.15 0.24 0.72 0.08 0.55 0.04 0.35 0.01 0.24 0.01 4
5 2.36 1.19 1.44 0.36 0.90 0.12 0.69 0.06 0.44 0.02 0.30 0.01 5
6 2.83 1.67 1.73 0.51 1.09 0.16 0.83 0.08 0.53 0.03 0.36 0.01 0.24 0.00 6
7 3.30 2.23 2.02 0.67 1.27 0.22 0.97 0.11 0.62 0.04 0.42 0.01 0.28 0.01 7
8 3.77 2.85 2.31 0.86 1.45 0.28 1.10 0.14 0.71 0.05 0.48 0.02 0.33 0.01 8
9 4.25 3.55 2.60 1.07 1.63 0.34 1.24 0.18 0.80 0.06 0.54 0.02 0.37  0.01 0.28 0.00 9
10 4.72 4.31 2.89 1.30 1.81 0.42 1.38 0.22 0.88 0.07 0.60 0.03 0.41 0.01 0.31 0.01 10
12 5.66 6.04 3.46 1.83 217 0.59 1.65 0.30 1.06 0.10 0.72 0.04 0.49 0.02 0.37 0.01 0.30 0.00 12
14 6.60 8.04 4.04 2.43 2.53 0.78 1.93 0.40 1.24 0.14 0.84 0.05 0.57 0.02 0.44 0.01 0.34 0.01 14
15 7.08 9.13 4.33 2.76 2.71 0.89 2.07 0.46 1.33 0.16 0.90 0.06 0.61 0.02 0.47 0.01 0.37 0.01 15
16 755 10.29 | 4.62 3.11 2.89 1.00 2.21 0.52 1.41 0.17 0.96 0.07 0.65 0.03 0.50 0.01 0.39 0.01 16
18 849 12.80 | 5.19 3.87 3.26 1.24 2.48 0.64 1.59 0.22 1.09 0.09 0.73 0.03 0.56 0.02 0.44 0.01 18
20 943 1556 | 577 4.7 3.62 1.51 276 0.78 1.77 0.26 1.21 0.10 0.81 0.04 0.62 0.02 0.49 0.01 20
22 10.38 18.56 | 6.35 5.62 3.98 1.80 3.03 0.93 1.94 0.32 1.33 0.12 0.90 0.05 0.68 0.02 0.54 0.01 22
24 11.32 21.81 | 6.93 6.60 4.34 2.12 3.31 1.09 212 0.37 1.45 0.15 0.98 0.06 0.75 0.03 0.59 0.02 24
25 11.79 23.52 7.22 Wil 4.52 2.28 3.45 1.18 2.21 0.40 1.51 0.16 1.02 0.06 0.78 0.03 0.62 0.02 25
26 12.27  25.29 7.50 7.65 4.70 2.45 3.59 1.27 2.30 0.43 1.57 0.17 1.06 0.07 0.81 0.03 0.64 0.02 26
28 13.21  29.01 | 8.08 8.78 5.06 2.82 3.86 1.46 2.47 0.49 1.69 0.19 114 0.07 0.87 0.04 0.69 0.02 28
30 1415 32.96 | 8.66 9.97 5.43 3.20 4.14 1.65 2.65 0.56 1.81 0.22 1.22 0.08 0.93 0.04 0.74 0.02 30
32 1510 37.15 | 924 11.24 | 579 3.61 4.41 1.86 2.83 0.63 1.93 0.25 1.30 0.10 1.00 0.05 0.79 0.03 32
34 16.04 41.56 | 9.81 1258 | 6.15 4.03 4.69 2.09 | 3.00 0.71 2.05 0.28 1.38 0.1 1.06 0.06 0.84 0.03 34
35 16.51 43.86 | 10.10 13.27 | 6.33 4.26 4.83 2.20 3.09 0.74 2.1 0.29 1.42 0.11 1.09 0.06 0.86 0.03 35
36 16.98 46.21 | 10.39 13.98 6.51 4.48 4.96 2.32 3.18 0.78 217 0.31 1.47 0.12 1.12 0.06 0.89 0.03 36
38 17.93 51.07 | 10.97 15.45 | 6.87 4.96 5.24 256 | 3.36 0.87 2.29 0.34 1.55 0.13 1.18 0.07 0.94 0.04 38
40 18.87 56.16 | 11.54 16.99 | 7.23 5.45 5.52 2.82 3.53 0.95 2.41 0.38 1.63 0.14 1.25 0.08 0.98 0.04 40
42 19.81 61.47 | 1212 18.60 | 7.60 5.97 5.79 3.08 | 3.71 1.04 2.53 0.41 1.71 0.16 1.31 0.08 1.03 0.05 42
44 20.76  67.00 | 12.70 20.27 | 7.96 6.50 6.07 3.36 | 3.89 1.14 2.65 0.45 1.79 0.17 1.37 0.09 1.08 0.05 44
45 12.99 21.13 | 8.14 6.78 6.21 3.51 3.98 1.19 2.71 0.47 1.83 0.18 1.40 0.09 1.1 0.05 45
46 13.28 22.01 | 8.32 7.06 6.34 3.65 4.06 1.24 2.77 0.49 187  0.19 1.43 0.10 1.13 0.06 46
48 13.85 23.82 8.68 7.64 6.62 3.95 4.24 1.34 2.89 0.53 1.95 0.20 1.49 0.11 1.18 0.06 48
50 14.43 25.69 9.04 8.24 6.90 4.26 4.42 1.44 3.02 0.57 2.04 0.22 1.56 0.11 1.23 0.06 50
55 15.87 30.65 | 9.95 9.83 7.59 5.08 | 4.86 1.72 3.32 0.68 224  0.26 1.71 0.14 1.35 0.08 55
60 17.32 36.00 | 10.85 11.55 | 8.27 5.97 5.30 2.02 3.62 0.80 244 031 1.87 0.16 1.48 0.09 60
65 18.76 4176 | 11.76 13.39 | 8.96 6.93 5.74 2.34 3.92 0.93 2.65 0.36 2.02 0.19 1.60 0.10 65
70 12.66 15.36 | 9.65 7.95 6.18 2.69 4.22 1.06 2.85 0.41 2.18 0.21 1.72 0.12 70
75 13.56 17.46 | 10.34 9.03 6.63 3.05 4.52 1.21 3.05 0.46 2.34 0.24 1.85 0.14 75
80 14.47  19.67 | 11.03 10.17 7.07 3.44 4.82 1.36 3.26 0.52 2.49 0.27 1.97 0.15 80
85 15.37 22.01 | 11.72 11.38 7.5 3.85 513 1.52 3.46 0.58 2.65 0.30 2.09 0.17 85
90 16.28 24.47 | 12.41 12.65 7.95 4.28 5.43 1.69 3.66 0.65 2.80 0.34 2.21 0.19 90
95 1718 27.05 | 13.10 13.99 | 8.39 4.73 5.73 1.87 387 0.72 2.96 0.37 2.34 0.21 95
100 18.09 29.74 | 13.79 15.38 | 8.83 5.20 6.03 2.06 407 079 3.1 0.41 2.46 0.23 100
110 19.89 3548 | 15.17 18.35 | 9.72 6.21 6.63 2.45 4.48 0.94 3.42 0.49 2.71 0.28 110
120 16.55 21.56 | 10.60 7.30 7.24 2.88 4.88 1.11 3.74 0.58 2.95 0.33 120
130 17.93 25.00 | 11.48 8.46 7.84 3.34 5.29 1.28 4.05 0.67 3.20 0.38 130
140 19.31 28.68 | 12.37 9.71 8.44 3.83 5.70 1.47 4.36 0.77 3.44 0.43 140
150 1325 11.03 | 9.05 4.36 6.1 1.67 4.67 0.87 3.69 0.49 150
175 15.46  14.67 | 10.55 5.80 7.12 2.23 5.45 1.16 4.31 0.65 175
200 17.67 18.79 | 12.06 7.42 8.14 2.85 6.23 1.49 4.92 0.84 200
225 19.88 23.37 | 13,57 9.23 9.16 3.55 7.01 1.85 5.54 1.04 225
250 15.08 11.22 | 10.18 4.31 7.78 2.25 6.15 1.27 250
275 16.58 13.39 | 11.19 5.14 8.56 2.68 6.77 1.51 275
300 18.09 15.73 | 12.21 6.04 9.34 3.15 7.38 1.78 300
350 1425 8.04 | 10.90 4.19 8.61 2.36 350
400 16.28 10.29 | 1245 5.36 9.84 3.03 400
450 18.32 12.80 | 14.01 6.67 | 11.07 3.76 450
500 15657 8.1 1230 4.57 500
550 Shaded area represents velocities over 5 FPS. Izi2  OF7 || -8 6 550
600 Use with caution where water hammer is a concern. 181681011, 361 14.76° = 6.41 600
700 17.22 8.53 700
800 19.68  10.92 800
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Friction Loss Characteristics

Class 315 IPS PVC Plastic Pipe

(1120,1220) C=150 SDR 13.5

PSI Loss Per 100 Feet of Pipe Sizes 2" thru 3"

Nominal Nominal
Size " " 1" 1%" 15" 2" 215" 3" Size
Pipe ID 0.716 0.894 1121 1.414 1.618 2.023 2.449 2.982 Pipe ID
Pipe OD 0.840 1.050 1.315 1.660 1.900 2.375 2.875 3.500 Pipe OD
Wall Thick 0.062 0.078 0.097 0.123 0.141 0.176 0.213 0.259 Wall Thick
Flow Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |[Velocity PSI Flow
GPM FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS GPM
1 0.80 0.22 0.51 0.07 0.32 0.02 0.20 0.01 0.16 0.00 1
2 1.59 0.78 1.02 0.27 0.65 0.09 0.41 0.03 0.31 0.01 0.20 0.00 2
3 2.39 1.65 1.53 0.56 0.97 0.19 0.61 0.06 0.47 0.03 0.30 0.01 0.20 0.00 3
4 3.18 2.82 2.04 0.96 1.30 0.32 0.82 0.10 0.62 0.05 0.40 0.02 0.27 0.01 4
5 3.98 4.26 2.55 1.45 1.62 0.48 1.02 0.16 0.78 0.08 0.50 0.03 0.34 0.01 0.23 0.00 5
6 4.78 5.97 3.06 2.03 1.95 0.67 1.22 0.22 0.94 0.11 0.60 0.04 0.41 0.02 0.28 0.01 6
7 5.57 7.95 3.57 2.70 2.27 0.90 1.43 0.29 1.09 0.15 0.70 0.05 0.48 0.02 0.32 0.01 7
8 6.37 10.18 4.08 3.45 2.60 1.15 1.63 0.37 1.25 0.19 0.80 0.06 0.54 0.03 0.37 0.01 8
9 7.16  12.66 4.59 4.30 2.92 1.43 1.84 0.46 1.40 0.24 0.90 0.08 0.61 0.03 0.41 0.01 9
10 7.96 15.38 5.10 5.22 3.25 1.74 2.04 0.56 1.56 0.29 1.00 0.10 0.68 0.04 0.46 0.01 10
11 8.75 18.35 5.62 6.23 3.57 2.07 2.24 0.67 1.71 0.35 1.10 0.12 0.75 0.05 0.50 0.02 11
12 9.55 21.56 6.13 7.32 3.90 2.43 2.45 0.79 1.87 0.41 1.20 0.14 0.82 0.05 0.55 0.02 12
13 10.35 25.01 6.64 8.49 4.22 2.82 2.65 0.91 2.03 0.47 1.30 0.16 0.88 0.06 0.60 0.02 13
14 11.14  28.69 7.15 9.74 4.55 3.24 2.86 1.05 2.18 0.54 1.40 0.18 0.95 0.07 0.64 0.03 14
15 11.94 32.60 7.66 11.07 4.87 3.68 3.06 1.19 2.34 0.62 1.50 0.21 1.02 0.08 0.69 0.03 15
16 12.73 36.73 8.17 12.47 5.19 4.15 3.26 1.34 2.49 0.70 1.60 0.23 1.09 0.09 0.73 0.04 16
17 13.53 41.10 8.68 13.95 5.52 4.64 3.47 1.50 2.65 0.78 1.69 0.26 1.16 0.10 0.78 0.04 17
18 14.33 45.69 9.19 15.51 5.84 5.16 3.67 1.67 2.81 0.86 1.79 0.29 1.22 0.12 0.83 0.04 18
19 15.12 50.50 9.70 17.14 6.17 5.70 3.88 1.84 2.96 0.96 1.89 0.32 1.29 0.13 0.87 0.05 19
20 15.92 55.53| 10.21 18.85 6.49 6.27 4.08 2.03 3.12 1.05 1.99 0.35 1.36 0.14 0.92 0.05 20
22 17.51 66.25| 11.23 22.49 714 7.48 4.49 2.42 3.43 1.25 2.19 0.42 1.50 0.17 1.01 0.06 22
24 19.10 77.84| 1225 26.42 7.79 8.79 4.90 2.84 3.74 1.47 2.39 0.50 1.63 0.20 1.10 0.08 24
25 12.76  28.50 8.12 9.48 5.10 3.06 3.90 1.59 2.49 0.54 1.70 0.21 1.15 0.08 25
26 13.27 30.65 8.44 10.19 51811 3.29 4.05 1.71 2.59 0.58 1.77 0.23 1.19 0.09 26
28 1429 35.15 9.09 11.69 5.71 3.78 4.36 1.96 2.79 0.66 1.90 0.26 1.28 0.10 28
30 15.31 39.95 9.74 13.28 6.12 4.29 4.68 2.23 2.99 0.75 2.04 0.30 1.38 0.11 30
32 16.34 45.02| 10.39 14.97 6.53 4.84 4.99 2.51 3.19 0.85 2.18 0.33 1.47 0.13 32
34 17.36 50.37| 11.04 16.75 6.94 5.41 5.30 2.81 3.39 0.95 2.31 0.37 1.56 0.14 34
35 17.87 53.14| 11.36 17.67 7.14 5.71 5.45 2.96 3.49 1.00 2.38 0.39 1.61 0.15 35
36 18.38  55.99| 11.69 18.62 7.35 6.02 5.61 3.12 3.59 1.05 2.45 0.42 1.65 0.16 36
38 19.40 61.89| 12.34 20.58 7.75 6.65 5.92 3.45 3.79 1.16 2.59 0.46 1.74 0.18 38
40 12.99 22.63 8.16 7.31 6.23 3.79 3.99 1.28 2.72 0.50 1.84 0.19 40
42 13.64 24.77 8.57 8.00 6.55 4.15 419 1.40 2.86 0.55 1.98 0.21 42
44 14.29 27.00 8.98 8.72 6.86 4.53 4.39 1.53 2.99 0.60 2.02 0.23 44
45 14.61  28.15 9.18 9.09 7.01 4.72 4.49 1.59 3.06 0.63 2.06 0.24 45
46 14.94 29.32 9.39 9.47 717 4.92 4.59 1.66 3.13 0.65 2.1 0.25 46
48 15.58 31.72 9.79 10.25 7.48 5.32 4.79 1.79 3.27 0.71 2.20 0.27 48
50 16.23 34.21| 10.20 11.05 7.79 5.74 4.98 1.93 3.40 0.76 2.29 0.29 50
55 17.86 40.82| 11.22 13.19 8.57 6.84 5.48 2.31 3.74 0.91 2.52 0.35 55
60 19.48 47.95| 12.24 15.49 9.35 8.04 5.98 2.71 4.08 1.07 2.75 0.41 60
65 13.26 17.97| 10.13 9.33 6.48 3.14 4.42 1.24 2.98 0.48 65
70 1428 20.61| 1091 10.70 6.98 3.61 4.76 1.42 3.21 0.55 70
75 15.30 23.42| 11.69 12.16 7.48 4.10 5.10 1.62 3.44 0.62 75
80 16.32 26.39| 1247 13.70 7.98 4.62 5.44 1.82 3.67 0.70 80
85 17.35 29.53| 13.25 15.33 8.47 5.17 5.78 2.04 3.90 0.78 85
90 18.37 32.83| 14.03 17.04 8.97 D85 6.12 2.27 413 0.87 90
95 19.39 36.28| 14.81 18.83 9.47 6.35 6.46 2.51 4.36 0.96 95
100 1558 20.71 9.97 6.98 6.80 2.76 4.59 1.06 100
110 17.14  24.71| 10.97 8.33 7.48 3.29 5.05 1.26 110
120 18.70 29.03| 11.96 9.79 8.16 3.86 5.51 1.48 120
130 1296 11.35 8.84 4.48 5.96 1.72 130
140 13.96 13.02 9.52 5.14 6.42 1.97 140
150 1495 14.80| 10.20 5.84 6.88 2.24 150
175 17.45 19.69| 11.90 7.77 8.03 2.98 175
200 19.94 25.21| 13.61 9.95 9.18 3.82 200
225 15.31 12.37| 10.32 4.75 225
250 17.01  15.04| 11.47 5.77 250
275 18.71  17.94| 12.62 6.88 275
300 Shaded area represents velocities over 5 FPS. 13.76 8.09 300
325 Use with caution where water hammer is a concern. 12391 .30 325
350 16.06 10.76 350
400 18.35 13.78 400




Friction Loss Characteristics

Schedule 40 IPS PVC Plastic Pipe

(1120,1220) C=150 PSI Loss Per 100 Feet of Pipe
Sizes %" thru 3"

Nominal Nominal
Size " %" 1 17" 172" 2" 215" 3" Size
Pipe ID 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 Pipe ID
Pipe OD 0.840 1.050 1.315 1.660 1.900 2.375 2.875 3.500 Pipe OD
Wall Thick 0.109 0.113 0.133 0.140 0.145 0.154 0.203 0.216 Wall Thick
Flow Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI [Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI Flow
GPM FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS GPM
1 1.05 0.43 0.60 0.11 0.37 0.03 0.21 0.01 0.16 0.00 1
2 2.1 1.55 1.20 0.39 0.74 0.12 0.43 0.03 0.31 0.02 0.19 0.00 2
3 3.16 3.28 1.80 0.84 1.11 0.26 0.64 0.07 0.47 0.03 0.29 0.01 0.20 0.00 3
4 4.22 5.59 2.40 1.42 1.48 0.44 0.86 0.12 0.63 0.05 0.38 0.02 0.27 0.01 4
5 5.27 8.45 3.00 2.15 1.85 0.66 1.07 0.17 0.79 0.08 0.48 0.02 0.33 0.01 0.22 0.00 5
6 6.33 11.85 | 3.61 3.02 2.22 0.93 1.29 0.25 0.94 0.12 0.57 0.03 0.40 0.01 0.26 0.01 6
7 7.38 15.76 4.21 4.01 2.60 1.24 1.50 0.33 1.10 0.15 0.67 0.05 0.47 0.02 0.30 0.01 7
8 844 20.18 | 4.81 5.14 2.97 1.59 1.71 0.42 1.26 0.20 0.76 0.06 0.54 0.02 0.35 0.01 8
9 949 2510 | 5.41 6.39 3.34 1.97 1.93 0.52 1.42 0.25 0.86 0.07 0.60 0.03 0.39 0.01 9
10 10.55 30.51 | 6.01 7.77 3.71 2.40 2.14 0.63 1.57 0.30 0.95 0.09 0.67 0.04 0.43 0.01 10
11 11.60 36.40 6.61 9.26 4.08 2.86 2.36 0.75 1.73 0.36 1.05 0.11 0.74 0.04 0.48 0.02 1"
12 12.65 42.77 7.21 10.88 4.45 3.36 2.57 0.89 1.89 0.42 1.15 0.12 0.80 0.05 0.52 0.02 12
13 13.71  49.60 7.81 12.62 4.82 3.90 2.79 1.03 2.05 0.48 1.24 0.14 0.87 0.06 0.56 0.02 13
14 1476 56.90 | 841 14.48 | 5.19 4.47 3.00 1.18 2.20 0.56 1.34 0.16 0.94 0.07 0.61 0.02 14
15 15.82 64.65 | 9.01 16.45 | 5.56 5.08 3.21 1.34 2.36 0.63 1.43 0.19 1.00 0.08 0.65 0.03 15
16 16.87 72.86 | 9.61 18.54 | 5.93 5:73 3.43 1.51 2.52 0.71 1.53 0.21 1.07 0.09 0.69 0.03 16
17 17.93 81.52 | 10.22 20.75 6.30 6.41 3.64 1.69 2.68 0.80 1.62 0.24 1.14 0.10 0.74 0.03 17
18 18.98 90.62 | 10.82 23.06 6.67 712 3.86 1.88 2.83 0.89 1.72 0.26 1.20 0.11 0.78 0.04 18
19 11.42 25.49 7.04 7.87 4.07 2.07 2.99 0.98 1.81 0.29 1.27 0.12 0.82 0.04 19
20 12.02  28.03 | 7.42 8.66 4.28 2.28 3.15 1.08 1.91 0.32 1.34 0.13 0.87 0.05 20
22 13.22 3344 | 8.16 10.33 | 4.71 2.72 3.46 1.28 2.10 0.38 1.47 0.16 0.95 0.06 22
24 14.42 39.29 | 890 12.14 | 5.14 3.20 3.78 1.51 2.29 0.45 1.61 0.19 1.04 0.07 24
25 15.02 42.38 9.27 13.09 5.36 3.45 3.94 1.63 2.39 0.48 1.67 0.20 1.08 0.07 25
26 15.62 45.57 | 9.64 14.08 5.57 3.71 4.09 1.75 2.48 0.52 1.74 0.22 1.13 0.08 26
28 16.83 52.27 | 10.38 16.15 6.00 4.25 4.41 2.01 2.67 0.60 1.87 0.25 1.21 0.09 28
30 18.03 59.40 | 11.12 18.35 | 6.43 4.83 4.72 2.28 2.86 0.68 2.01 0.28 1.30 0.10 30
32 19.23 66.94 | 11.86 20.68 | 6.86 5.44 5.04 2.57 3.06 0.76 2.14 0.32 1.39 0.1 32
34 12.61 23.13 | 7.28 6.09 5.35 2.88 3.25 0.85 2.28 0.36 1.47 0.12 34
35 1298 24.41 | 7.50 6.43 55 3.04 3.34 0.90 2.34 0.38 1.52 0.13 35
36 13.35 25.72 7.71 6.77 5.67 3.20 3.44 0.95 2.41 0.40 1.56 0.14 36
38 14.09 28.43 8.14 7.48 5.98 3.54 3.63 1.05 2.54 0.44 1.65 0.15 38
40 14.83 31.26 | 8.57 8.23 6.30 3.89 3.82 1.15 2.68 0.49 1.78 0.17 40
42 15.57 34.22 | 9.00 9.01 6.61 4.25 4.01 1.26 2.81 0.53 1.82 0.18 42
44 16.31 37.29 | 9.43 9.82 6.93 4.64 4.20 1.37 2.94 0.58 1.91 0.20 44
45 16.68 38.88 9.64 10.24 | 7.08 4.83 4.30 1.43 3.01 0.60 1.95 0.21 45
46 17.06 40.49 9.86 10.66 7.24 5.04 4.39 1.49 3.08 0.63 1.99 0.22 46
48 17.80 43.81 | 10.28 11.54 7.56 5.45 4.58 1.62 3.21 0.68 2.08 0.24 48
50 18.54 47.26 | 10.71 1244 | 7.87 5.88 4.77 1.74 3.35 0.73 217 0.25 50
55 11.78 14.84 | 8.66 7.01 5.25 2.08 3.68 0.88 2.38 0.30 55
60 12.85 17.44 | 9.44 8.24 5¥8 2.44 4.02 1.03 2.60 0.36 60
65 13.93 20.23 | 10.23 9.55 6.21 2.83 4.35 1.19 2.82 0.41 65
70 15.00 23.20 | 11.02 10.96 | 6.68 3.25 4.69 1.37 3.03 0.48 70
75 16.07 26.36 | 11.81 1245 | 7.16 3.69 5.02 1.55 3.25 0.54 75
80 1714 2971 | 1259 14.03 | 7.64 4.16 5.35 1.75 3.47 0.61 80
85 18.21 33.24 | 13.38 15.70 [ 8.12 4.65 5.69 1.96 3.68 0.68 85
90 19.28 36.95 | 14.17 17.45 8.59 5.17 6.02 2.18 3.90 0.76 90
95 1495 19.29 | 9.07 5.72 6.36 2.41 412 0.84 95
100 15.74 21.21 9.55 6.29 6.69 2.65 4.33 0.92 100
110 17.31 25.31 | 10.50 7.50 7.36 3.16 4.77 1.10 110
120 18.89 29.74 | 1146  8.82 8.03 3.71 5.20 1.29 120
130 1241 10.22 | 8.70 4.31 5.63 1.50 130
140 13.37 11.73 9.37 4.94 6.07 1.72 140
150 14.32 13.33 | 10.04 5.61 6.50 1.95 150
160 15.28 15.02 | 10.71 6.33 6.94 2.20 160
170 16.23 16.80 | 11.38  7.08 7.37 2.46 170
180 17.19 18.68 | 12.05 7.87 7.80 2.73 180
190 18.14 20.65 | 12.72 8.70 8.24 3.02 190
200 19.10 22.70 | 13.39 9.56 8.67 3.32 200
225 15.06 11.89 9.75 4.13 225
250 16.73 14.46 | 10.84 5.02 250
275 1841 17.25 | 11.92 5.99 275
300 13.00 7.04 300
325 Shaged arga represents velocities oyer 5 FPS. 1409 817 395
350 Use with caution where water hammer is a concern. 1517 9.37 350
375 16.25 10.64 375
400 17.34 12.00 400
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Friction Loss Characteristics

Schedule 40 Standard Steel Pipe

C=100 Sizes 2" thru 3"
PSI Loss Per 100 Feet of Pipe

Nominal Nominal
Size " %" 1" 17" 19" 2" 215" 3" Size
Pipe ID 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 Pipe ID
Pipe OD 0.840 1.050 1.315 1.660 1.900 2.375 2.875 3.500 Pipe OD
Wall Thick 0.109 0.113 0.133 0.140 0.145 0.154 0.203 0.216 Wall Thick
Flow Velocity ~ PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI Flow
GPM FPS LOSS FPS LOSS FPS LOSS FPS LOSS FPS LOSS FPS LOSS FPS LOSS FPS LOSS GPM
1 1.05 0.91 0.60 0.23 0.37 0.07 0.21 0.02 0.16 0.01 0.10 0.00 1
2 2.1 3.28 1.20 0.84 0.74 0.26 0.43 0.07 0.31 0.03 0.19 0.01 0.13 0.00 2
3 3.16 6.95 1.80 1.77 1.1 0.55 0.64 0.14 0.47 0.07 0.29 0.02 0.20 0.01 0.13 0.00 3
4 422 11.85 2.40 3.02 1.48 0.93 0.86 0.25 0.63 0.12 0.38 0.03 0.27 0.01 0.17 0.01 4
5 5.27 17.91 3.00 4.56 1.85 1.41 1.07 0.37 0.79 0.18 0.48 0.05 0.33 0.02 0.22 0.01 5
6 6.33 25.10 3.61 6.39 2.22 1.97 1.29 0.52 0.94 0.25 0.57 0.07 0.40 0.03 0.26 0.01 6
7 7.38  33.40 4.21 8.50 2.60 2.63 1.50 0.69 1.10 0.33 0.67 0.10 0.47 0.04 0.30 0.01 7
8 8.44 42,77 4.81  10.88 2.97 3.36 1.71 0.89 1.26 0.42 0.76 0.12 0.54 0.05 0.35 0.02 8
9 949 53.19 541 13.54 3.34 4.18 1.93 1.10 1.42 0.52 0.86 0.15 0.60 0.06 0.39 0.02 9
10 10.55 64.65 6.01 16.45 3.71 5.08 2.14 1.34 1.57 0.63 0.95 0.19 0.67 0.08 0.43 0.03 10
i 11.60 77.14 6.61 19.63 4.08 6.06 2.36 1.60 1.73 0.75 1.05 0.22 0.74 0.09 0.48 0.03 11
12 12.65 90.62 7.21  23.06 4.45 7.12 2.57 1.88 1.89 0.89 1.15 0.26 0.80 0.11 0.52 0.04 12
13 13.71  105.1 7.81 26.75 4.82 8.26 2.79 2.18 2.05 1.03 1.24 0.30 0.87 0.13 0.56 0.04 13
14 1476  120.6 8.41 30.68 5.19 9.48 3.00 2.50 2.20 1.18 1.34 0.35 0.94 0.15 0.61 0.05 14
15 15.82 137.0 9.01 34.87 556 10.77 3.21 2.84 2.36 1.34 1.43 0.40 1.00 0.17 0.65 0.06 15
16 16.87 154.4 9.61 39.29 593 12.14 3.43 3.20 2.52 1.51 1.53 0.45 1.07 0.19 0.69 0.07 16
17 17.93 1727 10.22 43.96 6.30 13.58 3.64 3.58 2.68 1.69 1.62 0.50 1.14 0.21 0.74 0.07 17
18 18.98 192.0/ 10.82 48.87 6.67 15.10 3.86 3.97 2.83 1.88 1.72 0.56 1.20 0.23 0.78 0.08 18
19 11.42  54.02 7.04 16.69 4.07 4.39 2.99 2.07 1.81 0.62 1.27 0.26 0.82 0.09 19
20 12.02  59.40 742 18.35 4.28 4.83 3.15 2.28 1.91 0.68 1.34 0.28 0.87 0.10 20
22 13.22 70.87 8.16  21.89 4.71 5.76 3.46 2.72 2.10 0.81 1.47 0.34 0.95 0.12 22
24 14.42  83.26 8.90 25.72 5.14 6.77 3.78 3.20 2.29 0.95 1.61 0.40 1.04 0.14 24
25 15.02  89.80 9.27 27.74 5.36 7.30 3.94 3.45 2.39 1.02 1.67 0.43 1.08 0.15 25
26 15.62 96.56 9.64 29.83 5.57 7.85 4.09 3.7 2.48 1.10 1.74 0.46 1.13 0.16 26
28 16.83 110.8 10.38  34.22 6.00 9.01 4.41 4.25 2.67 1.26 1.87 0.53 1.21 0.18 28
30 18.03 125.9| 11.12 38.88 6.43 10.24 4.72 4.83 2.86 1.43 2.01 0.60 1.30 0.21 30
32 11.86  43.81 6.86 11.54 5.04 5.45 3.06 1.62 2.14 0.68 1.39 0.24 32
34 12.61  49.02 7.28 1291 5.35 6.10 3.25 1.81 2.28 0.76 1.47 0.26 34
35 1298 51.72 750 13.62 5.51 6.43 3.34 1.91 2.34 0.80 1.52 0.28 35
36 13.35  54.49 7.71  14.35 5.67 6.78 3.44 2.01 2.41 0.85 1.56 0.29 36
38 14.09 60.23 8.14 15.86 5.98 7.49 3.63 2.22 2.54 0.94 1.65 0.33 38
40 14.83 66.24 8.57 17.44 6.30 8.24 3.82 2.44 2.68 1.03 1.73 0.36 40
42 15.57 72.50 9.00 19.09 6.61 9.02 4.01 2.67 2.81 1.13 1.82 0.39 42
44 16.31  79.02 9.43 20.81 6.93 9.83 4.20 291 2.94 1.23 1.91 0.43 44
45 16.68  82.38 9.64 21.69 7.08 10.25 4.30 3.04 3.01 1.28 1.95 0.44 45
46 17.06  85.80 9.86 22.59 7.24  10.67 4.39 3.16 3.08 1.33 1.99 0.46 46
48 17.80 92.84| 10.28 24.44 7.56 11.55 4.58 3.42 3.21 1.44 2.08 0.50 48
50 18.54 100.1| 10.71 26.36 7.87 1245 4.77 3.69 3.35 1.55 217 0.54 50
55 11.78 31.45 8.66 14.86 5.25 4.40 3.68 1.85 2.38 0.64 55
60 12.85  36.95 944 17.45 5.7/ 5.17 4.02 2.18 2.60 0.76 60
65 13.93 42.86| 10.23 20.24 6.21 6.00 4.35 2.53 2.82 0.88 65
70 15.00 49.16| 11.02 23.22 6.68 6.88 4.69 2.90 3.03 1.01 70
75 16.07 55.86| 11.81 26.39 7.16 7.82 5.02 3.29 3.25 1.14 75
80 17.14 62.96| 1259 29.74 7.64 8.82 5.35 3.711 3.47 1.29 80
85 18.21 70.44| 13.38 33.27 8.12 9.86 5.69 4.15 3.68 1.44 85
90 1417  36.98 8.59 10.96 6.02 4.62 3.90 1.60 90
95 1495 40.88 9.07 1212 6.36 5.10 412 1.77 95
100 15.74  44.95 9.55 13.33 6.69 5.61 4.33 1.95 100
110 17.31 53.63| 10.50 15.90 7.36 6.70 4.77 2.33 110
120 18.89 63.01] 11.46 18.68 8.03 7.87 5.20 2.73 120
130 12.41  21.66 8.70 9.12 5.63 357 130
140 13.37 24.85 9.37 10.47 6.07 3.64 140
150 14.32 28.24| 10.04 11.89 6.50 4.13 150
160 15.28 31.82| 10.71 13.40 6.94 4.66 160
170 16.23  35.61 11.38 15.00 7.37 5.21 170
180 1719 39.58| 12.05 16.67 7.80 5.79 180
190 18.14 43.75| 1272 18.43 8.24 6.40 190
200 13.39  20.26 8.67 7.04 200
225 15.06 25.20 9.75 8.76 225
250 16.73  30.63| 10.84 10.64 250
275 18.41 36.54| 11.92 12.70 275
ggg Shaded area represents velocities over 5 FPS. 1283 :;23 ggg

Use with caution where water hammer is a concern. : y
350 15.17 19.85 350
375 16.25  22.56 375
400 17.34  25.42 400




Polyethylene (PE) Pipe - SDR Pressure Rated Tube

Friction Loss Characteristics

C=140 SDR 7,9, 115,15 Sizes 2" thru 2"
PSI Loss Per 100 Feet of Pipe
Nominal Nominal
Size 2 %" 1" 15" 1" 2" Size
Pipe ID 0.622 0.824 1.049 1.380 1.610 2.067 Pipe ID
Flow |[Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |Velocity PSI |[Velocity PSI Flow
GPM FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| FPS LOSS| GPM
1 1.05 0.49 0.60 0.12 0.37 0.04 0.21 0.01 0.16 0.00 0.10 0.00 1
2 2.11 1.76 1.20 0.45 0.74 0.14 0.43 0.04 0.31 0.02 0.19 0.01 2
3 3.16 3.73 1.80 0.95 1.1 0.29 0.64 0.08 0.47 0.04 0.29 0.01 3
4 4.22 6.35 2.40 1.62 1.48 0.50 0.86 0.13 0.63 0.06 0.38 0.02 4
5 5.27 9.60 3.00 2.44 1.85 0.76 1.07 0.20 0.79 0.09 0.48 0.03 5
6 6.33 13.46 3.61 3.43 2.22 1.06 1.29 0.28 0.94 0.13 0.57 0.04 6
7 7.38 17.91 4.21 4.56 2.60 1.41 1.50 0.37 1.10 0.18 0.67 0.05 7
8 8.44 22.93 4.81 5.84 2.97 1.80 1.71 0.47 1.26 0.22 0.76 0.07 8
9 949 2852 | 541 7.26 3.34 2.24 1.93 0.59 1.42 0.28 0.86 0.08 9
10 10.55 34.67 | 6.01 8.82 3.71 2.73 2.14 0.72 1.57 0.34 0.95 0.10 10
1 11.60 41.36 | 6.61 10.53 | 4.08 3.25 2.36 0.86 1.73 0.40 1.05 0.12 1
12 12.65 48.60 | 7.21 1237 | 4.45 3.82 2.57 1.01 1.89 0.48 1.15 0.14 12
13 13.71 56.36 | 7.81 1434 | 4.82 4.43 2.79 1.17 2.05 0.55 1.24 0.16 13
14 1476 64.65 8.41 16.45 5.19 5.08 3.00 1.34 2.20 0.63 1.34 0.19 14
15 15.82 73.47 9.01 18.70 5.56 5.78 3.21 1.52 2.36 0.72 1.43 0.21 15
16 16.87 82.79 9.61 21.07 5.93 6.51 3.43 1.71 2.52 0.81 1.53 0.24 16
17 1793 92.63 | 10.22 23.57 6.30 7.28 3.64 1.92 2.68 0.91 1.62 0.27 17
18 18.98 103.0 | 10.82 26.21 6.67 8.10 3.86 213 2.83 1.01 1.72 0.30 18
19 11.42 28.97 | 7.04 8.95 4.07 2.36 2.99 1.1 1.81 0.33 19
20 12.02 31.85 | 7.42 9.84 4.28 2.59 3.15 1.22 1.91 0.36 20
22 1322 38.00 | 8.16 11.74 | 4.71 3.09 3.46 1.46 2.10 0.43 22
24 1442 4465 | 890 13.79 | 5.14 3.63 3.78 1.72 2.29 0.51 24
25 15.02 48.15 | 9.27 14.87 | 5.36 3.92 3.94 1.85 2.39 0.55 25
26 15.62 51.78 9.64 16.00 5.57 4.21 4.09 1.99 2.48 0.59 26
28 16.83 59.40 | 10.38 18.35 | 6.00 4.83 4.41 2.28 2.67 0.68 28
30 18.03 67.50 | 11.12 20.85 | 6.43 5.49 4.72 2.59 2.86 0.77 30
32 19.23 76.06 | 11.86 23.50 | 6.86 6.19 5.04 2.92 3.06 0.87 32
34 12.61 26.29 | 7.28 6.92 5185 3.27 3.25 0.97 34
35 12.98 27.74 | 7.50 7.30 5.51 3.45 3.34 1.02 35
36 13.35 29.22 | 7.71 7.69 5.67 3.63 3.44 1.08 36
38 14.09 32.30 | 8.14 8.50 5.98 4.02 3.63 1.19 38
40 14.83 35.52 | 8.57 9.35 6.30 4.42 3.82 1.31 40
42 15,57 38.88 | 9.00 10.24 | 6.61 4.83 4.01 1.43 42
44 16.31 4238 | 943 11.16 | 6.93 5.27 4.20 1.56 44
45 16.68 44.18 | 9.64 11.63 | 7.08 5.49 4.30 1.63 45
46 17.06 46.01 | 9.86 1212 | 7.24 5.72 4.39 1.70 46
48 17.80 49.79 | 10.28 13.11 7.56 6.19 4.58 1.84 48
50 18.54 53.70 | 10.71 1414 | 7.87 6.68 4.77 1.98 50
55 11.78 16.87 | 8.66 7.97 525 2.36 55
60 12.85 19.82 | 9.44 9.36 5.73 2.77 60
65 13.93 22.98 | 10.23 10.86 | 6.21 3.22 65
70 15.00 26.36 | 11.02 12.45 | 6.68 3.69 70
75 16.07 29.96 | 11.81 14.15 | 7.16 4.19 75
80 1714 33.76 | 1259 15.95 | 7.64 4.73 80
85 1821 37.77 | 13.38 17.84 | 8.12 5.29 85
90 19.28 41.99 | 1417 19.83 | 8.59 5.88 90
95 1495 21.92 | 9.07 6.50 95
100 1574 24.11 9.55 7.15 100
110 17.31 28.76 | 10.50 8.53 110
120 18.89 33.79 | 11.46 10.02 120
130 12.41  11.62 130
140 Shaded area represents velocities over 5 FPS. 13371333 140
150 Use with caution where water hammer is a concern. lare s 150
160 15.28 17.07 160
170 16.23  19.09 170
180 1719 21.23 180
190 18.14 23.46 190
200 19.10 25.80 200
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