8.101

.10l Water is pumped between two large open reservoirs ; 2 (2)
through 1.5 km of smooth pipe. The water surfaces in the two

reservoirs are at the same elevation. When the pump adds 20 kW' vV

to the water the flowrate is 1 m*/s. If minor losses are negligi- N A == =7
ble, determine the pipe diameter.
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D 2 (9.8 m/s?)
From Egs (and (), 2.04 = /23.9f/D° or f=0,0/45D°
(3) D=2.27f%
Also,
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) Re=L1#x10%/D
Finally, with €/0=0 the Moody chart (Fig.8.20) is fhe final equation.
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Trial and error solvfion of Eqs.(3) (#) and(5) for f Re, and D
Assume f=0.02 so Eg (3) giVes D=2.27 (0.02)Y% = } o4, and Eql4)
gives Re=1.14x10% 1,04 = .jox1e%, Thus, from Eq (s ), f=0.0U5 which
/s not 3»;&4»( 1o the assomed f=0.02, T/‘y qqq.rh with f=0.01/5 which
gives D=0.93/m | Re=1.22x10% apd f=0.0113 #0.0115 . One {ina]
try with f= 0,013 gjyes D=0.927m, Re =1.23x10% and f=0.013
as assymed. Thvs, D=0.927m

An alternate method is 4o yse the Colobrook formvla (Fq(.35))
rather than the /%oafv charf (Ez{(fJJ, Thes, with €/p =0,
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Ezz (§.35) s
W‘L = -2.0log ( -%) which, when combined with Egs- (3)and (#) g,ves

I - 2.5/ D
(¢) (0.0165D5)% ~ '2'0""5’[ z.xatxra‘(a.ms.sn‘ﬂé]

Using a computer root-finding program fo solve Eq (8] g/ves
D= 0.926 which is consistent with the trial and error solytjon
given above.
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