8.53 A 40-m-long, 12-mm-diameter pipe with a friction factor of
0.020 is used to siphon 30 °C water from a tank as shown in Fig.
P8.53. Determine the maximum value of k allowed if there is to be
no cavitation within the hose. Neglect minor losses.

The mi};imum pressure is the vapar pressure by = %243 kPs (abs)(7abls B.2),
Assume he minimom pressure is af the fop of the hose: Ps=fy. We will
check this assomplion affer we obtain h.

Thos, | m 4

e fiaz = LB Y | where gy =100 kFa(abs), 2,2 30,

2y=7m, V,20, Vo=V, and p,=4.2%3kPalabs). Thos with f=002

(101~ 4% 243) &l |
977 mi

- Jom vz
+3m=7m *(f *D'”'(o.ofzm)) 2(4.8/%)

or
V=2.5642
Obtain h from } . }
%L.*'xlg'l’(zl = %‘L"‘Z\%*ZJ +7[\'£-%, wﬁe/*e f?z_xﬂl V,_:V.*:Z!Jé’l’

2.5, and L=%0m, Thatis, with f=fa=0

3m=-h +(]+o,oz 0_‘;5’1"’," )) %zj or h=/9.6m

Chach i minimum pressure occurs at (). Copsider point (4),

2 2
From _?_1;_%4-2,/ = %*% +Zz+f%§‘-v; with /72,"‘0, W=ly=V

we ébi‘al’ﬂ

(3)’\
Pr=8(2 -2+ 5 +oV*  If we yse 2,0, then i
s e ) ot
from the figure : - 53% , orl=li28Z, ”
Thus, ht7 =26.6m ,
(2

£ = 7804 € 2,) +(0.02)( L2821 g by 4 L

or 3 3
£~ (-9.80%10° + 6.15%10° )2, = -3650 7,

Thus, f, decreases as 2y increases. That is ., The minimum pressure
oceurs af section (2 as assumed.

§-98




