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Table 6.4 La F del 50 o Oy 0 Fge s
able 0. minar Friction | |
Constants fRe for Rectangular and o g Ldaiine LU g 35 o o2

Triangular Ducts

Rectangular Isosceles triangle Table 6.3 Laminar Friction Factors
for a Concentric Annulus

b sl ) .

a bla f Rep, DDy = 1L
0.0 64.0 1.000
bia fRep, i, deg fRep, 0.00001 70.09 0.913
0.0 96.00 0 43.0 0.0001 71.78 0.892
0.05 89.91 10 51.6 0.001 74.68 0.857
0.1 84.68 20 52.9 0.01 80.11 0.799
0.125 8234 30 53.3 0.05 86.27 0.742
0.167  78.81 40 52.9 0.1 89.37 0.716
0.25 72.93 50 52.0 0.2 92.35 0.693
0.4 65.47 60 51.1 0.4 94.71 0.676
0.5 62.19 70 49.5 0.6 95.59 0.670
0.75 57.89 30 48.3 0.8 95.92 0.667

1.0 56.91 90 48.0 1.0 96.0 0.667
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(a)
04

N Re-entrant Sharp-Edged Rounded
10°
0° | L
d
30° Fig. 6.21 Entrance and exit loss
coefficients: (a) reentrant inlets;
r (b) rounded and beveled inlets. Exit
I I d : .
b 0 ~ 1
(b) 0 0.10 015 020 losses are K = 1.0 for all shapes

-, of exit (reentrant, sharp, beveled,
:TE or rounded). (From Ref. 37.) 9
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Fig. 6.22 Sudden expansion and
contraction losses. Note that the
loss is based on velocity head in
the small pipe.
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Fig. 6.23 Flow losses in a gradual
conical expansion region, as calcu-
lated from Gibson’s suggestion
[15, 50], Eq. (6.82), for a smooth
wall.
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Fig. 6.17 Typical commercial valve
geometries: (a) gate valve;

(b) globe valve; (c) angle valve;
(d) swing-check valve; (e) disk-
type gate valve.
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Swing Check Valve

Ball Check Valve
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Nominal diameter, in

Screwed Flanged
i 1 2 4 1 2 4 8 20

Valves (fully open):

Globe 14 8.2 6.9 5.7 13 8.5 6.0 5.8 5.5

Gate 0.30 0.24 0.16 0.11 0.80 035 0.16  0.07 0.03

Swing check 5.1 29 2.1 2.0 2.0 20 2.0 2.0 2.0

Angle 9.0 4.7 2.0 1.0 4.5 24 2.0 2.0 2.0
Elbows:

45° regular 0.39 0.32 0.30 0.29

45° long radius 0.21 0.20 0.19 0.16 0.14

90° regular 2.0 1.5 0.95 064 050 039 030 026 0.21

00° long radius 1.0 0.72 0.41 0.23 040 030 0.19  0.15 0.10

180° regular 20 1.5 0.95 064 041 0.35 0.30  0.25 0.20

180° long radius 0.40  0.30 0.21 0.15 0.10
Tees:

Line flow 0.90 0.90 0.90 090 024 0.19 0.14  0.10 0.07

Branch flow 24 1.8 1.4 1.1 1.0 0.80 0.64 038 0.41
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(a)

1000.00

100.00

10.00

1.00

20
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Valve opening angle, degrees

(b)

Fig. 6.19 Performance of butterfly
valves: (a) typical geometry (Cour-
tesy of Tyco Engineered Products
and Services); (b) loss coefficients
for three different manufacturers.
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