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Table 10,5 LOSS COEFFICIENTS FOR VARIOUS TRANSITIONS AND FITTINGS
Description Sketch Additional Data K Source
Pipe entrance r/d K, (10

- 0.0 0.50
— LA 0.1 0.12
hy =K, V?/2¢g 7 =0.2 0.03
IIF;."
Contraction K- Ko
% D,/D, 6 = 60° 6 =180° (10)
. wz 0.00 0.08 0.50
hy =K.V3/2g D e 0.20 0.08 0.49
2 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 Ky K
y O D,/D, B = 20° f = 180° (9)
: tff—“_l‘ 0.00 1.00
h, =K V:/2g - $ = 0.20 0.30 0.87
0.40 0.25 0.70
0.60 0.15 0.41
0.80 0.10 0.15
90° miter bend Without K,=1.1 (15)
V,-VEHE’E e
- 3
With vanes K,=02 (15)
90° smooth bend r/d (16)
— |d — and
) 1 K, = 035 (9
_,/' A 2 0.19
l 4 0.16
6 8.21
8 0.28
10 0.32
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,=35.6
Retum 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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Table 10.4 EQUIVALENT SAND-GRAIN ROUGHNESS, (kg). FOR VARIOUS PIPE MATERIALS

Boundary Material k.. Millimeters k. Inches
Glass, plastic Smooth Smooth
Copper or brass tubing 0.0015 6 x10°
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 0.3t03.0 0.012-0.12
Riveted steel 0.9-9 0.035-0.35
Rubber pipe (straight) 0.025 0.001
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Table A3 MECHANICAL PROPERTIES OF AIR AT STANDARD ATMOSPHERIC PRESSURE
Temperature Density § -ﬂ%ﬁ .Bi'::ﬁmig Eﬂ;gﬁg_c
kg/m? N/’ N s/m? m* /s
200°C 140 13,70 1.61 % 10°° 116 x 107
10°¢ 1.34 13.20 1.67 % 107 124 %107
0eC 129 12.70 1.72 % 1077 133 x10°
10°¢ 125 1220 1.76 % 10°° 141 %107
200C 1.20 11.80 1.81 x 10°° 1.51 x10°
30°C 147 11.40 1.86 % 107 160 %107
40°C 1.13 11.10 1.91 % 10°7 1.60 % 10°
s0°C 1.09 10,70 1.95 % 107 L79x 107
B0°C 1.06 10.40 2.00 % 1077 180 1077
e 1.03 10,10 2.04 % 107 100 %107
B0°C 1.00 981 2.00 x 10°° 200 x10°
G0°C 0.97 054 213 %107 219 %107
100°C 0.93 024 2.17 % 107 2,20 % 10°°
120°C 0.90 8.82 226 % 107 251 %1077
140°C 0.83 838 234 % 10° 274 x10°
160°C 081 799 2.42% 10° 297 x10°
180°C 0.78 7.65 2.50 % 10°7° 3.20 x 10°
200°C 0.75 732 ST 0 344 x10°

Table A.5 APPROXIMATE PHYSICAL PROPERTIES OF WATER* AT ATMOSPHERIC PRESSURE

Temperature  Density  Specific Weight Dynamic Viscosity Kinematic Viscosity Vapor Pressure

I{g/m3 N/m’ N - s/m? m?/s N./m? abs

0°C 1000 9810 1.79x10° 1.79x10°® 611
5% 1000 9810 1511073 151 x10°% 872
10°C 1000 9810 1.31 x10°3 1.31x10°8 1,230
15°C 999 9800 1.14x1073 1.14x 10 1,700
20°C 998 9790 1.00 x 1073 1.00x 105 2,340
25°C 997 9781 891x10™* 8.94 1077 3,170
30°C 996 9771 7.97x10°* 8.00x1077 4,250
35°C 994 9751 720x10™* 724 %1077 5,630
40°C 992 9732 6.53 x107* 6.58 x 1077 7,380
50°C 988 9693 547 %10 553x107 12,300
60°C 983 9643 4.66x10"° 474x107 20,000
70°C 978 9594 404 x10™* 4.13 %107 31,200
80°C 972 9535 3.54 x 107 3.64 %107 47,400
90°C 965 9467 3.15%x10* 3.26 x 1077 70,100
100°C 958 9398 2.82x10™* 2.94 %107 101,300
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