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3.103 Water flows steadily in a pipe and exits as a free jet
through an end cap that contains a filter as shown in Fig. P5.103.
The flow is in a horizontal plane. The axial component, R,, of
the anchoring force needed to keep the end cap stationary is

60 1b. Determine the head loss for the flow through the end cap. (/ \.’
O Filter
30°
- F «— Pipe
Area=0.12 ft?
V=10 tts

MFIGURE P5.103

The y-component of the momentym equation, | Ry=s0lb
f np Viadh =5 Fy, for the control volome A y |
cs . A X -‘.’i—
shown Is X
VoEnA CUsmatlo A =pAhy A Oy
Whg‘pe,k VI =10 f1/s dﬂd | PIH‘
Ai 0J2F*Y /ey o |
Vz‘ A, V, ‘(m) (10 Fils) =12 M/s

Thus, since PAN, =QA Vo, Eq.(1) gives
pihs = Ry = VA, = Vo sin30'A, = Ry~ pANLV ¥, sin30']

= 60 /b -(1.9% ’)’:‘;’)(0,/2 #2) (108108 +12 B sin30°] = 22,918
Hence, |
p; = 22.81b/A, = 22.8Ib/(0.12.#42) = 1901b/H*

From the energy equation for this flow,

i 2y 1.97 J or s 2_
hL” o, VE-VE _ 90 b/H* N (10H4/sY=(12.fi/s) = 2.34 #

r 29 62.4I6/f3 2 (32.2115%)
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