8.7

8.47 Two equal length, hotizontal pipes, one with a diameter of
1 in,, the other with a diameter of 2 in., are made of the same ma-
terial and carry the same fluid at the same flow rate. 'Which pipe
produces the larger head loss? Justify your answer.

For either pipe h, = f$ ’;\{;, where V=Q/A = Q/(Z0%).
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Let (), and (), denote the lin. and 2. diameter pipes, respectiyely
Thus, with Q,=Q, and 4= 1., Eq. (1) qives

h}.: 5 5 ST
R = S0 (2B =(3) (38
o; {
'Fﬁ - 32’(—5) , (2)
Although f, # £, (because Re, # Re, and €/, #&/Dz) the
ratio £/f, wovld net be significantly different than 1,
e.cpec/a'//y compared to the factor of 32 1n £9.(2), For edep/eJ
assome Re, = 19,000 and /0, = 0.00] sothat f,=0.033 (see Fig. 8.20).
Thus, since

Re= VD/v =(Q/Z0)D/y = 28 /b iF follows that if Re,=10000
then Re, = 5000 and /b, = 0.0008 if £/, =0.00]. Henee,
f, = 0.037.50 that b, /by, =32 (0.033/0.037)= 28,5 >>|,
Similar resvlts wovld be trve for other Re, £/D valves.

Thus, by, /by, =32 (5/42)>1, The smaller pipe has the

Iarger‘ head loss .
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