S.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 N
Fig. P5.€4. A stagnation tube connected to a water U-tube

manometer is located in the free air jet. Determine the horizontal Open
component of the force that the air jet exerts on the vane. Ne-

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
ot R, in our solution below and use qage pressures, As indicated in
Example 5.10 ) #e atmospheric Pressure force moy need Consideration
when 'ndcnﬂ-@inﬂ reachon forces. For the ajr 'Flow'ma Fhrough the
Lntwl volume <sketched above, the X - direction Component of the
linear momentum equation is

Vg ViA - Vs 3 o VA, = - Ry (1)

Aheplication of Bernoully’s ethov\ fir the Flow from
(1) + (2) yields

\/z'z\/I (7-)
Then | From the wonservahon of mass principlc
AIV: 5 Al.vz (3)

We use twe Bernoull) eﬁ,m‘h'c:n dﬂaiv\ 4o oblan the
'Follomhg ecﬁ'uad'ion for Ha shgmﬁm +ube deceleyuhon

2
P + !_' i ?5*1")

_ st (4)
Rair - Qa'\r ,

For +he manome_'l-f,rl we obfain with the Q%ua'ﬂcm of kydmsfalics
Pam +h % - _
i mano Waley ‘nmnnoxdtr - PS‘l'aS (5)

With p = Pahm’ we get ‘Ol[ wmb'm.mj E%s. 4 and 5

VI = 2Zh (lgmﬂu )
W)‘lb —— , 4
\[ Cair ( &l
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(con't)

Cow\bin'mc} Bgs. 1,2,3 and € we obtain
| ol 8o
Re= 2 Mo (“wakr ),&,W Tdi (1+cos 30°)

awr

or |
R, = 2(7'n) (er ) 7 (2inY(1+cos30%)
j2 in. | ae
{1—) (|2 :ﬁ,) Y
and
R = 296 b

X —
This is the fovee exerled by the vane on +the -Flamﬁg awv-

The fore exerted by 4he -Hu'w";a] alv exerts on the vane
s equat i wognihde but opposite in direcow ({0he right)
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