§.96

E% K"um » &

8. 96 The pump shown in Fig. P8.96delivers ahead of 250 ft
to the water. Determine the power that the pump adds to the wa-
ter. The difference in elevation of the two ponds is 200 ft

Pipe length = 500 ft
Pipe diameter = 0,75 ft
Pipe roughness = 0

%J-fo—l—/‘— ~hy +h, = ﬂa+zz+l§_

>
where =<0, )| =%.=0 K Z <0 z,=2001f h, =250ff
Thus,
5 f% Z-’Kg,z% Hy =2 S0 Mafwn% ZAQ L -(06"}';4(/.5')-}50-}/)?
2 ~/2 § =
v

v
500 -
['F 0,75) _/2"9]2(32.2) TEA0 w206

() (657f+/2 9)V* =R
(/9'9" 73 ) V(ﬂ 7.5'107()

Ao R = PYL
2 6™ " 2344x/a"§;‘

or
- Re=622x0V
and from Fig, 8.20:

B \\
£=0

Re
)
7rial and error solytion. Assume f=0.02 —=
B f=0.02 %002

( ( ()
Assyme f = 0. 0/2.-2- V= /2.4 ff B Re =77%10°—> £=0.012/~v.02

Thes, V= /12.48 Ma(

Y= ///ﬁ — R =8,9x10°

Wg’ YQh, =(#2- #45) 2 (0751%’) (12.42)(250H) = 35“/0«_{5-&
=4, .s-s'x/v" H =x /“,0&@ = 15540
Alternatively, we could replace Eq. (3) (the Mudy chact) by Eq .35
(con't)

a-1%



§.9¢ | (con't)

(the Colebrook eqvation) and. obtain V as follows.
From Eq. (1),

V= [3220/(667{ +i2. e)] w/mb when combined with Eq.(2) g/ves

)  Res= 6.21X104[3120/(567FH2.8)]1 _ 3.53x/0° /(667§ +/2.8) )%

Also, the Colebrook ecfuaf/‘an ‘with £/b=0is

(5) W——ZO ag(ReV...
By combining Eqs (#)and (s) we obtain a singls equation mvolving only ¥

ke 2.51(667F+12.8) ,.]
=20k [3 53 X0t YF

Using a compute root-findjng program to solve Eq(6) gives
f= 0 0123 | consistent with the above frial and error method.
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