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8.H48 Water flows through a horizontal 60-mm- D=0.06m
diameter galvanized iron pipe at a rate of 0.02 ¥

m?/s. If the pressure drop is 135 kPa per 10 m of ! j _':; )
pipe, do you think this pipe is (a) a new pipe, (b) () P=1om (2)
an old pipe with a somewhat increased roughness 5 p

due to aging, or (c) a very old pipe that is partially £ ‘fz =/35 kFa

clogged by deposits? Justify your answer.

For the horizontal pipe (2 =22) with Vi=V. the energy equalion
%‘*%1‘}3.! = %‘*’::;; +'z1*{§% reduces fo Vi {é 'ZJ'PVL

or 3 lom 2
/35x/0 ;,"—"& =i i—(?ﬁ—ﬁ%)(za?%)_. or f=0.0324

0.02 % m
where we have vsed V=3 = 2235 = 7072
% Z(0.06m)* =

; _yb _ (078 )0.06m) _ 5 &  0.15 mm 3
With Re=~ Li2xet e T 3.79X10" and & = —omm - 2IXl0

for a new galvanized iron pipe (see TableB.1) the friction factor
shovld be (see F;'y. 8.20) f=0.0255. Since this is less than the

actval valye f=0.032% the pipe is not a new pipe.

With Re =3.79x10% apd F=0.032% we obtain from Fig. 8.20 4
relative rovghness of 4 = 0.006. This s agproximately fwice
the rovghness of a new pipe — certainly quite possible. A very
old partially clogged pipe woold have considerably greater head

loss. Thus, the pige is an old pipe with somewhat increased rovghness.
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