8.77 N

8.77  The pressure at section (2) shown in Fig. P8.77 is not b o g '
to fall below 60 psi when the flowrate from the tank varies from : i FIGURE P8.77

"0 to 1.0 cfs and the branch line is shut off. Determine the mini-
mum height, 4, of the water tank under the assumption that (a) mi-

nor losses are negligible, (b) minor losses are not negligible.

All pipe is 6-in.-diameter plastic
(/D = 0), flanged fittings

e

it : :N-iurancn line (2)Mam
——h | line

600 ft t
with 15
~ 90° elbows

4‘*—" +2, = %‘i' +Z; +(f'§ *Z'Kz.)z,a , wﬁeref , V=0, =2, =164,
and Z.=0 Tﬁﬂs wn‘/) V=0
16+h = «“%— -;; T(tﬁ’ 3K )3‘9 Nofe: h must be no Iess fban that with

7
6

¥

900 ft

Pomin = 6O cmd 0 fs, or
V“'--%-T :5,9}73
Hence, (6 f&)ﬁw ) ] £
1444 + (69 A h+6+600+ 900 (.00 8)
,_,f’ f B (14 T ) Zh) s
h=122.5+(] +{(’5"“"’) t37K Yo.402) ft, where p~ft 0)
With & =0 and Re = "‘;70' % = 2./0%/0° we oblain

f=o0.0/55 (see E’y, 820)

a) Neglect minor fosses (£K,=0):
From Eq.(1)
h -—122%'51*(/ +(0,DISSJ(£:-—§+—}’)) (0.402)

o h= 143 f

b) Inclvde minar fosses :
Z = Keprtrapee 15 ffr_dm+ l, =05+/5(03)+0.2=52
(see Table 8.2, assome flanged

| fi)‘f/’ﬂgs)

fee

Thus, from Eq. (1)

fr =122.5+(] (0. 055)(15%1h) 4 5.2) (0. 402)

h=1r46f

Nofe : For this case minor losses are not very important.




