S5.66

5.66  Air discharges from a 2-in.-diameter nozzle and
strikes a curved vane, which is in a vertical plane as shown in - A
Fig. P5.64. A stagnation tube connected to a water U-tube ¥
manometer is located in the free air jet. Determine the horizontal
component of the force that the air jet exerts on the vane. Ne- M
glect the weight of the air and all friction. :

Water

B FIGURE P5.6¢

Note that we ignove the effect of otmospheric pressure on the value
of R, in our solufien below and use gade pressures. As indicated in
Example 5.10 ) #e atmospheric Pressure force moy need Consideration
when identifying reachion forces. For the alr ‘Flow‘ms Fhrough the
ntel volume <ketthed abdve, the X - diwection component of the
l[inear momentum equation is

- le“,‘\:l A, - Vzdns Y ?d“.lez. iy Rn (l)

Khpplication of Bernoully’s equation fir the Flow from
(1) fo (2) yields

VZ=V| (7-)
Then from the cwnservation of mass principle
AIV: = AV, (3)

We use the Bernoull) Eﬁ,mﬁom d.gdin +o oblan the
'Followlhg etimﬁon for Ha S‘I‘AQM‘HM ‘e deceleyubon

2
P' + Y_' = P‘Sh‘"l

- 1s% ( 4)
Rair = Qa'\r

For +he manome.k,r, we obfain with the Q%MQ’FIOV\ of “\erOSl‘&‘th
P + h e} - -
e mano Waley hmanorﬁ'lr - PS‘I'QS (5)

W iHa P'= Pad-m) we qe’t ‘av wmb':n]na E%s. 4 and 5
! Mane \ 4%y ,
l i Qair | ( 2

<Gon"t )
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(con't)

Comlommq Eqs L2,3 and €& we obtain
Rx" ?‘h"\nm: Q s ){)’“r Fﬂ-d’(Hcos 30°)

oF |
R = 7.<7 n.) (67"4 -&s ) T (Zin.)?’(Hcosso")

(\2. in. ) (I‘Z. %)z. 4

and
R = 2961

X —_—
This is the fovce exerled by the vane on “+he -Flowuﬁg aly-

The fore exerted by 4he ‘Hmwﬁaj arr exerts on the vane
s equat n wmognitude but opposite in direction (1o the right)
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