5. 62

5.62 Air discharges from a 2-in.-diameter nozzle and strikes a  Stagnation

AN . L V tube 0)
curved vane, which is in a vertical plane as shown in Fig. P5.62. . \ .
A stagnation tube connected to a water U-tube manometer is lo- Air O o 142 in.jdia.
cated in the free air jet. Determine the horizontal component of t T
the force that the air jet exerts on the vane. Neglect the weight of ;i'rej?et
the air and all friction,

Fixed vane

m FIGURE P5.67.

Note that we ignore the effect of otmospheric pressure on the value
of Rx in our Solution below and use gage pressures, As ind\caled in
Example 5.10 e atmospheric Pressur force may need cons idevahon
when identifying reachion forces. For the aiv flowing through the
wntol volume sketched above , +the X - direction component of the
linear momentum equation is

Vg VA, - Vyes 38 VoA, = - Ry ()

APP\'\C«HQV\ of  Bernoulli's eqt(.a#lon fir the flow from
(1) + (2) yields

\/z:..V' (l)
Then +rom the cnservation of mass principle
Alv: = A‘LVL (3)

We use the Bernoull] e:rm'h'or\ o,aazvs 4o oblan the
'Followt'ng e1m.+iov\ for Hae Sﬁgm{%m +ule decelevaton

2
P‘ + Y..' = PS'('”)

— AL 4

Rair s Qa'\r ( )
For +he maname,l-c,r, we oblain with the eaquaﬁov\ of hydroskadics

Pabm +h % . _

. mano Wwaler kmm\oxa(\r = :Ps-h 9 (%)
With p=P , we qget by combining Egs. 4 ard 5

Vo= 2
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(COn't)

Combining Egs. 1,2,3 and & we obain

R, = 2 My ( wales )@w "Td'(ucosgo)

awr

oY
R = 7.<7.""‘) (67_-4 -&'5) T '(Zin».)Z(HcossO")
%) (npY 4
and
R, = 2.96 b

This 15 the force exerled hy the vane on the -Howw'\g aiv-
The foae exerted by e ‘Haww;cs ar exerts on the vane
K3 equat mag nitvnde bwt orposﬂ-e N direchon (0 4he r,'?h‘l)




