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Quiz 9. Water flows through a horizontal 60-mm-diameter galvanized iron pipe at a rate of 0.02 m?/s.

Determine the pressure drop Ap between sections (1) and (2) shown below, if:

a) the pipe is new with roughness € =0.15 mm
b) the pipe is old with roughness € = 0.30 mm

(p =999 kg/m?, v =1.12 x 10° m?/s)

You may use the formula for f given at the equation
box or the Moody chart at the textbook pp.434.

Energy equation:
V2 vZ V2
By iz =24 24z, +f—
14 29 14 29 D 2g

Friction factor:

_ 1.325
- 2
| D=0.06m 9+
& —+
) ' v (2)
d=10m
Solution
Continuity:
0.02 m3 .
V= % = anr;)/ZS/A, =7.07m/s (+1 point)
Reynolds number:
VD 7.07 0.06 .
Re="2= %}gng) = 3.79 x 10° (+1 point)
Energy equation:
p1 Vi P2 Vi ev? o, _
S a =S o (v2zy =2zpandVy =V3) or
V2 ¢ 1 .
Ap=pi=p2=y fr=f 5 3pV° (+4 points)
(a) New pipe
£ _95%1073 and f = 0.0254
D 60 mm
2
« Ap = (0.0254) (0156“;) (%) (999 %) (7.07?) = 106 kPa (+2 points)
(b) Old pipe
£=239MM _50%10°3 and f = 0.0307
D 60 mm
2
« Ap = (0.0307) (01(;’—6“1‘11) (%) (999 %) (7.07?) = 128 kPa (+2 points)
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