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ES‘MLE ProsrLem 8.5 Water at 20°C flows in a 500-mm-diameter welded steel
‘pipe. If the friction loss gradient is 0.006, determine the flow rate ' using

Flg 8.11; -

Snlurwn
:I‘hls is a Type 2 problem, to find Q.

Table 8.1 for welded steel: ¢ = 0.046 mm; ¢/D = 0.046/500 = 0.000 092
Table A.1at20°C: v = 1.003x10m?/s, h,/L = 0.006 is given

| b fV? Fv?
romEq. @10 P2 - Y2 L. ooos = LV
From Bq. B10): 7% = 5om  ie. 0.006 0.5(2)9.81

from which V = 0. 243/f172,
Fig. 8.11 for e/D = 0.000092: f., = 0.0117.
Try f = 0.0117. Then V = 0.243/(0.0117)** = 2.25 m/s.

' _ DV _ 050225 "
;Eq. (8.1): R = S = 1003x10— - 1.120x10° (turbulent flow)

rFlgure 8.11 with e/D = 0.000 092 and R = 1.120x10% f = 0.0131. Assumed
:and obtained f values are different, so we must try again. Tabulating this and
~subsequent trials:

ﬁ’gxy f V, m/s R Obtained f
B.0117 2.25 1.120x 10° 0.0131 Try again
430131 212 1.059 x 108 0.0131 Converged!

’f values now agree, so we have the true operating point.
0 = AV = (n/4)D*V = (n/4)(0.5)%2.12 = 0.416 m*/s  ANS .

-Note: Care is needed to read Fig. 8.11 accurately.
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