8.93

K} epow=1.5

8.93 Water is circulated from a large tank, through a filter, and
back to the tank as shown in Fig. P8.93. The power added to

the water by the pump is 200 ft - Ib/s. Determine the flowrate
through the filter.
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Thus, Eq.(1) becomes
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Also, slvgs 1,

Re = e—y-g = /'94.77;—(1{.:‘_)/0',{” or Re = 8290y (3)
A 2.34x16° lhs

f2
7rial and error solvtion:

Assume f=0.04. From Eg.(2), V=6.24 —_f,i, from Eq. (3)
Re = 5.20x10%, Thos from Fig. .20, = 0.039 + 0.04

Assvme =0.039 , or V=6. 29-;?— and e =&2/X/04aﬂd f=0.039
(Checks)

Thos, @=AV = Flo.111)'(6.298) = 0. 0 494

Hl.femafive/y, the Colebrook equation ( Eg. 8.35) could be used
rather than the Moody chart. Thus,

(con't)
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1 2.5
T = ~2.000g (€3 4 K’el/_! ), where from Eqz) @)
f=(13.13/y3) -0.0/1365 (s)

Thvs, by combining Egs. (3) (#) and(s) we obtain the folloving equation
for V:

!
|/ 13.13/v2) -o. 0/365]41:—2 0/499{ 2.9 + 2,51/ 8290v)(13.13/v3)-o. 013&6’)1]}

l/.s/'n7 a oom,oufcr No‘i*fl}ldlhy program g1 ves he solytion o Ey. (6) 4s @)

V=6.298 He came as obtained by the above frial and error method,
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