10.60. Points A and B are 3 mi apart along a 24-in. new cast-iron
pipe carrying water (T=50°F). Point A is 30 ft higher than B. The
pressure at B is 20 psi greater than that at A. Determine the
direction and rate of flow.

10.60 Information and Assumptions

" from Table A.5 v = 1.41 x 1075 ft2/s
_from Table 10.2 k, = 0.00085 ft
provided in problem statement -
Find g
direction and rate of flow P 2 p 2
Solution L4z, +2=-"L+7,+2+h,
y 29 7y 29
hi = A(p/y + z) = (—20 x 144/62.4) + 30 = —16.2 ft

Therefore, flow is from B to A

Ref!/? (D¥%v)(2ghy/L)M? = (2/2/(1.41 x 10~%) x 64.4 x 16.2/(3 x 5, 230))1)’2 =5.14 x 10*
k‘/D Oom

From Fig. 10.8 f = 0.0175. Then

ol

V = Jhs2gD/fL = /{162 x 64.4 x 2)/(0.0075 X 3 x 5, 280) = 2.74 ft/s
g VA=2T4x (r/4) x 22 =860 cfs



10.69. A pipeline is to be designed to carry crude oil (5=0.93,
v=10"°m?/s) with a discharge of 0.10 m*/s and a head loss per
kilometer of 50 m. What diameter of steel pipe is needed? What
power output from a pump is required to maintain this flow?

Available pipe diameters are 20, 22, and 24 cm.
j Information and Assumptions

m'I‘able 10.2 k, _0046m.m
P In prol

Find
diameter of pipe and pump power
Solution
hy = f(L/D)V?/2g = f(L/D)(Q%/(294%))
= f(L/D)(Q/(29(r/4)* x D*))
= fLQ*/(29(x/4)*D%)

D = [BfLQ*/(gn’hy)M/®
Assume f =0.015 -

= [8 x 0.015 x@x 0.12/(9.81 x 7% x 50)]*/° = 0.19 m
Th
= T V=2

k/D = 190 = 0.00025 \
Re = 4Q/(1r2u =4 x0.1/(r x.{ 10-%) J
= 6.7x10* -
From Fig. 10.8 f = 0.021. Try again (

D = (0.021/0.015)/% x 0.19 = 0.203 m = 20.3 cm Q-/P; p-00 02.%

Use next oommercialsizelarger;m.ﬁﬁ_l}amhnﬁmmﬁﬁmm‘ .&.— %.Q

p ; -
= 0.1 x 0.93 x 9,810 x 50 = 45,620 W/km = 45.6 kW/km

)



10.94 Estimate the discharge of oil through the pipe shown below.
Also, draw the HGL and the EGL for the System.

Elevation = 100 ft frmmms===

Half-open gate valve .
e D=1ft Oil

5 \T ! 5=086

X v= 107" ft/s
o = LR I T R

l' Steel pipe 1

L——' 300 ft

10.94 Information and Assumntions

from Table 10.3 K, = 0750; K, = 5.6—"hylf
from Table 10.2 &, = L5 x 10

Fin ‘frovlded in problérn statement fgf’e J’ﬂ‘j W

Elevation = 64 ft

discharge of oil .
‘Energy equation from reservoir water surface to pipe outlet:
p/v+VE20+m = pa/y+ Vi 20+t o
0+0+100f = 0+ V#/29+64+(V2/2)(K.+ K, + fL/D)

Assume f = 0.015 for first trial. Then

(V2/29)(0.5+ 5.6 + 1 +0.015 x 300/1) = 36

V =141 ft/s
Re=VD/v =141 x 1/107* = 1.4 x 10°
ks/D = 0.00015
From Fig. 10.8 f =~ 0.0175.
Second Trial:
| V = 137ft/s
Re = 1.37x10°

From Fig. 10.8 f = 0.0175.s0

Q=VA=137x (a/4) x 12 =108 ft3/s

HoL~ bt yrade lie- 42
LGl onagy gl lne ,é 2/’

i



