8.82 |

8.82 Determine the diameter of

that is to carry 2,000 gal/min of gaso
pressure drop of 5 psi per 100 ft of

pipe.

a steel pipe
ine with a

horizontal
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D J _,
/fence Eq.(1) g/ves
SO0 b = F00H) 1 (132 slae) (567 gt
or
D = /24 'F slvgs ,f,t ‘ (2)
and a
% = -O'—%’Q‘E— s where D~ ff ]
Finally, the forth eguaion is fﬁe Moody chart £ -
(or the Colebrook eguation) \ % ()
Note: 4 egvations (@, (31,(4) and(s)) and Re

J
Trial and error solvtion:

Guess f 0.02 — @, D=

Thus, the guessed Valve
/s ﬂo cor/‘ecf

#nknowns (f, &, b, /?e)

0. 55/#

[ Re = 2.03x/0°

P N £ - 0.000265

)2 f=0.0/48 #0.02

| Re 2.15 X108
Goess f=0-0149 22 D= o. 53"‘” / ¢ - 0.0/50 ~0.048
G 3 = 0.00028/
y
Thus, D=124(0.0150)% = 0.535 ff

By using the Cole brook eqi/m‘;
Eq.(5), we have

on , Eq. 8.35, rather-than the Mosdy chart

L ‘ z//} 2.51 . . ,
e ~2.0log| E22 4 = v_,] which, vsing Egs (2),(3),and 4 is,
. 0.000/8 | 2,570
(0 /124" = 2'0/"9[ 550 T TiE%05(D/24) %% |

Using a computer root-finding program fo solvs Eq. (6) gives D=0.53¢ ¢4

which is consistent with The 4

bove trial and error solvtion.
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