36) Water flows through the horizontal pipe shown in the figure at rate of 0.3 m?/s. If viscous
effects are negligible, determine the water speed at section (2). the pressure at section (3), and

the flow rate at section (4).
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A>=0.005 m?
p2=35 kPa
() |
A3=0.02 m*
— —» Vi=6m/s
" 3
Ar=0.1 m* ( )
Q1 =03 m¥s
p1=70 kPa =k
(4)
Solution:

V, =%=g"1’=3 m/s
)

Energy equation between section 1 and section 2

-

\Y% 5 A%
B'—+z]+—‘= P, +2z, +—2

Y 2g ¢ 2g

70 3 35 V;
+0+ = +0+—=
9.81 19.62 9.81 2g

V2 =8.889 m/s
Q2 = V2A2 = 8.889x0.005 = 0.0445 m®/s
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+0

Energy equation between section 1 and section 3

\'& 3 V!
Ltz +_I=&+ZS +—+h,
Y 2y 2

70 g P 6°

+0+ =—+0+ +0
9.81 19.62 v 19.62

Ps _ 5759 m ; ps=56.5 kN/m?
”

Q3 = V3A3 =6x0.02 = 0.12 m?/s
Q,=Q,-Q,-Q,=03-0.0445-0.12=0.1355m’ /s
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