S5.57

5.57 A horizontal circular jet of air strikes a stationary flat plate as
indicated in Fig. 5.57. The jet velocity is 40 m/s and the jet diameter
is 30 mm. If the air velocity magnitude remains constant as the air
flows over the plate surface in the directions shown, determine: (a)
the magnitude of F, the anchoring force required to hold the plate
stationary; (b) the fraction of mass flow along the plate surface in
each of the two directions shown; (c) the magnitude of F, the an-
choring force required to allow the plate 1o move to the right at a
constant speed of 10 m/s.
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(@) To  defermire the magnitude of F we dpply The component of the
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(b) To determme +he Fraction of wmass Flpw along 1he plate surface in
each Of the 2 divechons shown 15 the skefrh above, we agply the
componenl- of The Inwear roméntum egaaﬁbn pavalle/ 1o fhe surface
of the pate, [ UpVA dA=ZEF, o obtain
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Since ﬂfe. ar Velocity magnjtude remains constan? , The value of /{’ e
is 5cm Thus from Eg./ we oblamn .fa e
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Thos, 1y involves 9330y G M; and tuinvolves 6.79, of n, .
(€) To detevmine *he magnitude of F £, required # ﬂ//mm/,@k
1o move fo Ihe right af A constant speea of /02, we use
a »os;- a"c.?@wmj Conlrpl! Volume [ike Whe one 15 7%6- stereh
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* Since V,=Vo =Vo and £r=Fa=fs and 2,272z 1f follws thal +he
Bernovlli equation is valid from 1-+=2 and 13,
Thus, there are no viscous effects(Bennoulli equation ic valid only for
fﬂv'.r&‘am’ tlow) so that =0. ﬁ’eﬂc:@ /?4;,,,5, dlate = 0.
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