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8.97 Water is circulated from a large tank, through a filter, and K, e %50
back to the tank as shown in Fig. P8.9§. The power added to K} tiir = 12.0 E]' !\_J 0
the water by the pump is 200 ft - 1b/s, Determine the flowrate r__j‘- e Ty ﬁ:u i
through the filter. ‘—..1”"""“[“—1 hgﬂ ™\ 200 #. of 0.1-#
Filter~ ~ Pump pipe with ¢/} = 0.01
B FIGI ra.59

b oziagtho= oz it gh, )
where
L=fe, V=Va=0, and Z,=Z,
AIS""J H{: e ‘r@bp or
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= 5 408
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Thus, Eq.(1) becomes
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3 /3./3

Ve (f +0.013¢5)
Also,

slogs .\, H
Rei= eJVD= /.94‘1;;'”/; )(0.1f) or Re= 8290V
75 [h

7r/al and error solvtion:
Assume f=0.04. From Eg.(2), V= 6.26 L . from £g. (3)
Re = 5.20x/0%, Thus from Fig. 9.20, = 0.039 ¢ 0.04

Assume f=0.03?J or V=6. 29?— and Fe =$2/Xf9¥aﬂd f=0.039
(Checks)

Thes, @=AV = Flo.184) (6.298) = 0, 0 49y &’

Alternatively, the Colebrook equation [ Eg. 8.35) could be vsed
rather than the Moody chart. Thus,

(con't)
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(2)

(3)
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8.2 | (con')

/
V‘_}T =, 0]99(”‘9 + R:V{f 1. where from Eq(»,

(%)
f=(/3.13/y3) -0.0/1365 (s)
Thus, by combining Egs. (3) (4) and(s) we obtain he folloving equation
for V:
| /[(13.13/v?) -o0. o:ass] =-2, oi@{ 92 +2.51/[82900)113.13/v%)-o. 0;356)1]}
(/smg a compuler root-{inding program gives the solytion to Eq.(4) 4s 2l
V=62918

the same as obfained by the above frial and error method,
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