8.31

8.31  Water at 10 °C flows through a smooth

h =0.005 mm= 5 x16°m

60-mm-diameter pipe with an average velocity of
8 m/s. Would a scratch of height 0.005 mm on
the pipe wall protrude through the viscous sub-

layer? Explain.

ﬂ/.so, -‘gﬁ:{—&%; So f})df?‘ __‘I_L‘?-e

For a smooth pipe with e = V -

(8 %) (0.06m)
1.307x15% 2=

obtain $=0.0138 (see F;g 8.20), '
Th”""?_ 00,39(8111) (979, 7,%) =110 A/

”0”" 0.332 10
u (94?7 =

%4
J_S=su[>/ayer thickness = -%17/ s _w})epe W= (%)2 and T, = 2‘;2

= 3.67X10° we

55.-:57’ 5("307"’0 £) = ) 7x10°m > h=5x10 e

ur 0.332420

Thus, the scratch does not protrude throush the laminar sublayer.
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