5.30

KA Water enters the horizontal, circular cross-sectional,
sudden contraction nozzle sketched in Fig. P5.30 at section (1)

with a unlformly distributed velocity of 25 ft/s and a pressure
of 75 psi. The water exits from the nozzle into the atmosphere
at section (2) where the uniformly distributed velocity is 100
ft/s. Determine the axial component of the anchoring force re-
quired to hold the contraction in place.

o ey B - Section (2)

D, =3in. | Y p2=
p1~75p51}: B A,) 0 psi

’ T 9lvl—25ft/s A€ e
(2) () V2=

~ 100 ft/s

For this problem we include i the conPol volume

the nozzle as well as the water at an instan! befween sechions
(/)arw/(z_)as mdicated 11 the sketch above. The horizontal

fovces acting on The contents of the cortrol Volunse are shown
in the sketch. Note that the atwmospheric fovces cancel out
and are  not- shown. Application of +he  horizontal or x.
divection component of the [inear momenfun, equation (67.57.22)
to the Flow through this control volume yields

- U, puU A, +u(ouA:PA—-a~gAz (1

From fthe conservahon of rugssc e?«mﬁm ( eﬁ . 5. /2) we oé/wn
m =Py, A ) 2 PU, A,

Thus Fz.(l) may be Expessed as
Pn(uz-4.)=BA, -5 ~RA,
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