5.4

541 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.
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For +hs prblem  we inclyde i the conhol volume

the nozsle as well as the water at aw instand bedween secHonsg
( 1) and(2)as mdicated 1n the sketch above. The horizontal

forces ach‘ng on The contents of the comtrol Velunre art shown
in the sketch. Note that the atmospheric. forces cancel out
and ave not shown. Applicatiorn of +he Aom}onfaf or X-
divection component of +he Jinear meomentun, equation (&7.5.22)
fo the Flow Through  this control volume yields
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From fthe conservahon of nqsc egmahin (57.5‘./2) we abtan
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