5.4

5.41 Water enters the horizontal, circular cross-sectional, sudden
contraction nozzle skeiched in Fig. P5.41 at section (1) with a uni-
formly 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 required to hold the contraction
in place.

For +hs prblem  we include 1 the contol volume

the nozzle as well as the water at anm instand bedweer sec fiang
(1)and(2)as idicated in the sketch above. The horizontal

forces acf.-'ug on The contents of the comtrol Volumse are shown
in the sketch, Note that +he atmospheric. forces cancel out
and arve not shown. Application of +he horizontal or x.
divection component of +he [inear momentum. equation (&g.5.22)
fo the flow ﬁrmuyh this  control volume yields

- pu A, + “;F“;;A:."' 5"’:“’;‘5/"1 (1)
From the conservahon, of mgse egmahon (é‘;._’;‘.m) we obtain
m=PUuAh, z oy, A,
Thus Fg.ﬂj may be Exptssed as
m(ua-4.)=BA -F-LA,
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fo = PARA A M (nou) = O - BT U0 (i)
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