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18.0 Hazen-Williams Constants ‘

Typical Design

Pipe Material Typical Range Clean, New Pipe Value
Cast Iron and
Wrought Iron 80 -150 130 100
Copper, Glass 120 - 150 140 130
or Brass
Cement lined
Steel or Iron 150 140
Plastic
PVC or ABS 120 - 150 140 130
Steel, welded and
seamless or 80-150 140 100
interior riveted

19.0 Equivalent Length of (Generic) Fittings

. Pipe Size
Screwed Fittings 1/4 ] 3/8 | 1/2 | 3/4 | 1 | 1% | 1% | 2 | 2% | 3 4
Regular 90 degree 2.3 3.1 3.6 4.4 5.2 6.6 7.4 8.5 9.3 11.0 13.0
Elbows Long radius 90 degree 1.5 2.0 2.2 2.3 2.7 3.2 3.4 3.6 3.6 4.0 4.6
Regular 45 degree 0.3 0.5 0.7 0.9 1.3 1.7 2.1 2.7 3.2 4.0 5.5
Tees Line Flow 0.8 12 1.7 2.4 3.2 4.6 5.6 7.7 9.3 12.0 17.0
Branch Flow 2.4 35 4.2 5.3 6.6 8.7 9.9 120 | 130 | 170 21.0
Return Bends | Regular 180 degree 2.3 3.1 3.6 4.4 5.2 6.6 7.4 8.5 9.3 11.0 13.0
Globe 21.0 | 22.0 | 220 | 240 [ 290 | 370 | 420 | 540 | 620 | 79.0 | 110.0
Gate 0.3 0.5 0.6 0.7 0.8 11 12 15 17 19 25
Valves Angle 128 | 150 | 150 | 150 | 170 | 180 | 180 | 180 | 180 | 180 18.0
Swing Check 7.2 73 8.0 8.8 110 | 130 | 150 | 190 | 220 | 270 38.0
Strainer 4.6 5.0 6.6 7.7 180 | 200 | 270 | 29.0 | 34.0 42.0
. Pipe Size
Flanged Fittings 172 [ 3/8] 1 | 1% [ 1% ] 2 | 2% | 3 4 5 6 8 | 10 | 12 | 14 | 16 | 18
Regular 90 degree 09 | 12 | 16 | 21 | 24 | 31 | 36 4.4 5.9 7.3 8.9 120 | 140 | 17.0 | 180 | 21.0 | 23.0
Elbows Long radius 90 degree 11 | 13 | 16 | 20 | 23 | 27 | 27 3.4 4.2 5.0 5.7 7.0 8.0 9.0 9.4 100 | 110
Regular 45 degree 05 | 06 | 08 | 11 | 13 | 1.7 | 20 2.5 35 45 5.6 7.7 9.0 110 | 130 | 150 | 16.0
s Line Flow 07 | 08 | 10 | 13 | 15 | 1.8 | 19 2.2 2.8 3.3 3.8 4.7 5.2 6.0 6.4 7.2 7.6
Branch Flow 20 | 26 | 33 | 44 | 52 | 66 | 75 9.4 120 | 150 | 180 | 240 | 300 | 340 | 370 | 430 | 47.0
Return Regular 180 degree 09 | 12 | 16 | 21 | 24 | 31 | 36 4.4 5.9 7.3 8.9 120 | 140 | 170 | 180 | 21.0 | 23.0
Bends Long radius 180 degree 1.1 1.3 1.6 2.0 2.3 2.7 2.9 3.4 4.2 5.0 5.7 7.0 8.0 9.0 9.4 10.0 11.0
Globe 38.0 | 40.0 | 45.0 | 54.0 | 59.0 | 70.0 | 77.0 | 94.0 | 120.0 | 150.0 | 190.0. | 260.0 | 310.0 | 390.0
| Gate 26 | 27 2.8 2.9 3.1 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Valves Angle 150 | 150 | 170 | 18.0 | 180 | 210 | 22.0 | 2850 | 380 | 500 | 63.0 | 90.0 | 1200 | 140.0 | 160.0 | 190.0 | 210.0
Swing Check 38 | 53 | 72 | 100 | 120 | 170 | 220 | 270 | 380 | 500 | 630 | 90.0 | 1200 | 140.0
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