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Resistance coefficient,

The Moody Chart (created in 1944!)
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TABLE 10.4 Equivalent Sand-Grain Roughness, (kJ), for Various Pipe Materials

Boundary Material ks, Millimeters kg, Inches
Glass, plastic 0.00 (smooth) 0.00 (smooth)
Copper or brass tubing 0.0015 6 X 107
Wrought iron, steel 0.046 0.002
Asphalted cast iron 0.12 0.005
Galvanized iron 0.15 0.006

Cast iron 0.26 0.010
Concrete 0.3 to 3.0 0.012-0.12
Riveted steel 0.9-9 0.035-0.35
Rubber pipe (straight) 0.025 0.001




TABLE 10.5 Loss Coefficients for Various Transitions and Fittings

Description Sketch Additional Data K Source
Pipe entrance b r/d K, (10)
A = 0.0 0.50
h, = K,V¥2g o d = 0.1 0.12
/A >0.2 0.03
Contraction D, v K- K¢ (10)
—;—7\_%2 Dy/D, 6 = 60° 0 = 180°
Dy 0 0.00 0.08 0.50
— T 0.20 0.08 0.49
hy, = K:Vi2g 0.40 0.07 0.42
0.60 0.06 0.27
0.80 0.06 0.20
0.90 0.06 0.10
Expansion v, D, K Kg (9)
_&L/(—!— D\/D, 6 = 20° 6 = 180°
9 5 0.00 1.00
hy, = KeVi/2g C e—— 0.20 0.30 e
0.40 0.25 0.70
0.60 0.15 0.41
0.80 0.10 0.15
90° miter bend = Vanes Without vanes K,= 11 (15)
|
90° smooth bend m——Yith vanes K, =02 (15)
r/d (16) and (9)
1 K, =0.35
2 0.19
3 0.16
4 0.21
6 0.28
3 0.32
10
Threaded pipe fittings =~ Globe valve—wide open K,=10.0 (15)
Angle valve—wide open K,=50
Gate valve—wide open K,=02
Gate valve—half open K,=56
Return bend K,=22
Tee
Straight-through flow K;=04
Side-outlet flow K,=18
90° elbow K,=09

45° elbow K,=04
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