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566 A Pelion wheel vane diects & harizonal, cieular
crose-secional et of watr symmetically s indicaed n Fig
P5.66 and Video V5.4 The je leaves the nozzle with a vloc.
ity of 100 /s Determine the x irection component of an.
choring foce eguird to (3 hold the vane saionary, ) con-
fine the speed of the vane 1 value of 10 /s o e rght
The fuid speed magnitude remains constant long the vane
surace.

FIGURE P5.66

(W7o deformpe e x-diechon component of anchoriny Foree regusved 7o
hold the vine stfionary we use the sthimory contal velume
Shown above ard the x- diection compment of the lineor momentim
equation (£g.5-22). Thas,
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(6) To detrmie the X-diiection compnent of ancheving doce guried
7o confine the vame to 4 constant speed of 10 £ o fhe right we
Use @ cantral Valume moving Ho the right with & speed of 105t
and the x- divechion compment of the linear miomentim equation
o @ translating contal volame (e5.5.21). Thus,

£ = pAW, (W ¢ Wasts)s p ;lfw /u/’rw)mrxy Iz
We note that
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538 Acircularplate having a diameter of 00
mmis held perpendicular (0 an axisymmetric hor-
fzomtal jet o air having a velocity of 40 m/s and
a diameter of 80 mm as shown in Fig. P5.36. A
hole at the center of the plate results in a dis-
charge jet of air having 2 velociy of 40 m/s and
a diameter of 20 mm. Determine the horizontal
component of force required to hold the plate
stationry.

The contol volume contains the plate and Fow
Ih the sketd above
disechpn  component of the lincar momentum

—upuh, U puA,

or

R P S 8
G = e < e (05)
Thus x 3
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ar as indicated
Application of the hotzontal ar X
equafim yieks
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5.50 A vertcal. circulr cross section jet of
ai strkes a conical defiecor as ndicated in Fi.
PS.50. A vertical anchoring force of 0.1 N s re-
quired to hold the defector in the place. Deter-
mine the mass (kg) of the deflector. The mag-
nitude of velocity o the ar remains constant

To determine the mass of the conical defiectr we use the |
Stationary, nen- detmng Control Volume  Shown in the sketth |
bwve. Application of Hhe Verkical divechion component of
The lincar momentum equabion (€3.5.22) o he lonknk of
This  tontrol yotume  yelds

Y by o) =B - W,

or

- G = (Yl eo130%) 7 o pAY geoei

cone = eume

expressed as
Py (- yeos0) -

AN

one

w im) (30 2) [ 302 (B yuis] otn

) S nalE)




[image: image5.jpg]B3

S Wateris addedothe ank shown in Fig PSS twough
& vericalpipe to maintan a onsunt (vate)Ievel. The ank s
placed on  horizonal plane which has  fictoness surface.
Delcmine he horizomal fore, . requeed 1o hold he tnk.

sationary Negletalllosses. e
Py Negkc fat I

m FIGURE P5.5¢
Applying the x-duechon componert: of the linedr momentum equation
o the comkents of the onkrel volume skeichad dbtve we gef

ViRV A, = VapVoh, = F "

Using Bernoulli’s equation +o describe the frickonless flow
fom e comshant waler suthace level 4o +he Flow leaving ot
stakons (1) and (2) we oblain

V,=\2gh, (»
Combining Egs. 1,2 and3 We get

and

F = 29h,pA - 29hph,

or
F o= 2(sm) (et ) @m(n not) (myasond]
"L (loce ma Y (s ma )
and

F=0on




[image: image6.jpg]ischanges it the atmosphere through th de
Fig P559_ Determine he * componen of force
it he Range requre o hold he device n pace. Neglect the
et of ravity and fcion

To caleulae the %-direchon
ancharing force veguived Jo hold the
device 1 place , the x-divection
Component of the linear momentum
eguation is used on the Cmients of the wntel olume shown in
the skekh fo sbtuint

VYA, <Y el A, # et oY d g, 2
To dekrmine V| the Conseriaflon of mass esuation /s used
o obtar

FRT @,
VA=A A4
o (0 B Y os b) <o LYo Rt U (0.0 47)
o a5k
Then from Eg. 1 we get
9y 12t )fs0 H )
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o5

ol +o the left as chown 1o the shehh
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5,62 Ai discharges from & 2. diameer noctle snd
Siikes 8 curved vane, which i n  vrical plan 3 shown in
Fig. . 62. & sugnation tbe comneeied 10 3 water Unube
manométr s locaied nthe free st jet. Detemine th hizoral
Component of th fore that fhe i et exes on the vane. -
lectthe weight of theair and all friction

® FIGURE P5.G2

Note that we ignore the effect of otmospheric pressure on the value
of R, in our solufion below and use gae pressures. As indicaled in
Example 5,10, e ahwospheric. Pressure force may need Cosiderafion
when identifying  reackion forces. For the dir Flowng hrough the
Tntrol volime Skefched dotve, Hhe. X- ditection compénent of the
I'inear momentum equation is

P VoA, - Vyess E ga,w\/‘A1 = -Ry (0]
Application of Bernoulli's equabion fir the flow from
) 4 (2) yields

Vo=V, (@)
Then, #rom the conservation of mass principle
AV, =AY, (3)

We use the Bernoulll equation again 4o cblain the
Following equation for Hue shagation ke deceleniion

BV, P (®
Rar 2 R .

For +he manomeder, we obllin with the eqnakion of hydmsahcs
7 = -
LA RIS DL S T (=)

With p= P, we qet by combining Bgs 4 and 5
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Combining &s. 12,3 and & ve obhain
Re™ 2 e < waler )ew"rd'(lmosza]

or
Re= 2y (68 ) T (2inf(1+c0s30%)
12 in -
%) () 4
and
R~ el

This is the fovee exerled by the vane on-the Flowng aiv

The e <exerked byt foming aiv exerks on the vane
15 equal in magmihehe bk opposite i diveckiow (fofhe right]
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A noese s stched to 3 verica ipe and disharges
water ino the amosphere 2 shown in Fig. PS31. When the
discharge s 0.1 /s, he gage pressure at he g is 40 kP
Detenmine the vertical component of the anchorig fore re-
quied 0 hold the nozzi in psce. The noaze hs 3 weight of
200 N, and th volume of watr in the nozle is 0012 . 16
he anchoring frce dircied pward o downard?

fro

u FIGURE P5.31

The. analysis feading fo the selufion of this problem

is similar fo the one outlined i Example 5.10.

Zncluded in the contro| Volume arc fhe nozzle and He
water in the nopzle at- an instant. Applicakion of He
Vorkicel or 2- divechion component of the linear

momentuns eguation (Eg.5.22) fo the flow Throgh

this  conbal volume [eads fo 0gere
pifysin30° V] ) = p A~ 5o = W- HC/-/Q/A')_:G EN O]
Selving &g [ e G prelds

Ba= PAW =W —m((zinse’=l] ) &2

For m we use o= pQ
For W, we ure W=

W W
oy conservabon of macs we obfam
Q-8
o
. 4
u: g
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