d.103

8.103

Water is to be moved from a large, closed tank in

which the air pressure is 20 psi into a large, open tank through
2000 ft of smooth pipe at the rate of 3 ft‘/ s. The fluid level in
the open tank is 150 ft below that in the closed tank. Determine
the required diameter of the pipe. Neglect minor losses. - @
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Trial and error solution:
Assvme f=0.02 so from Eg.(2) D=0.540ff and from Eq.¢(3)

Re =£.87%/0°, Thus, from Frg.8.20 (with $=0) f=0.03 #0.02
Assvme f=0.03 which grves D =0.495 ff | Re = 6.40 /O‘J and £=0.0125
Assume £=0.0125,50 D=0.491, Re =6.48x10°, < 0.0/25 (Checks)
Thos, D =0.%9/ff

Alternately | 4he Colebrook equation, £7. €3, ralfer than e Moody
chart, Fig. 6:20, covld be ysed as follows:
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8.103 | (con't)
With 5/0'-‘0, Eg. .35 s

7—1’; =-—2.0/ag(2.~5'//(ﬁeﬁ')) w here (4)
from Eq. (2) F=(D/1.18)° : (5)
Thus, combining Eqs. (3) (%) and (5) gives

1/(0/118Y"% = ~2.0 Jog [2.51/((3.17%10%/0)( D/1.18)2) ] ()

Using a compoter roof-tinding fecfmz'f(/e g/ves the colvtim to £g. (4) 4
D= 04921 whichis concistent with the above frial and error solvtion.
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