557

5.57 Ahoﬁmnmldmﬂarjetofai:sﬁkcsamﬁonaryﬂatpmeas
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) Bj=30 mm

the magnitude of £, the anchoring force required to hold the plate . ‘\ -
stationary; (b) the fraction of mass flow along the plate surface in — "‘v:.‘.f.j;:v{h'ﬁﬁﬁmlf ‘
each of the two directions shown; (c) the magnitude of F,_the an- V)= Sk W{Je.;‘, ;

choring force required to allow the plate 1o move to the right at a 40 m/s
constant speed of 10 m/s.

BFIGURE Pssy

control yvolume )

lss

The non - a’e%mm'y Control volume shown 1n the sketch above |5 uwd

(@) To  defermme the magnitude of F, we apply the tomponent of the
lin€ar momenturn  eguation (&.5.22) along the direction of £ .
Thus, _gslll' eVAdA =ZF, or
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mV.sin30° = p A V-V 51 70° = /,770,-" vV sm30°
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E = (fzz i’).”_'f_”_'”L"') (40 2) (501 30°) (7 “) = 06N
A m3/ (4) A2

(b) To determme 4he Fraction of wmass Ll along /e plate surkce in
each Of the 2 divechons shown 1h the Sketrh above, we agply The
componeni- of The liear moméntum eguation pawalle| o fhe surface
of the phake, f, UPVA dA=Z Fy, f0 obtain

. s " . o (/)
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Since )‘hc ar Ve/oafy magnj tude remains constani , the value of ,? e
is 3cm Thus ﬁm» Eg./ we oblamn ;u e
m Y =

Since W = , £§-2 éccomes

L mJ V. cos 3p° (z)

/)'13 = h'?z.- mJ o5 30° )
Prom consevvalhion of- mass we conclude Mhal
”?j = h;r)_ 7 ';’3 4
(mwé/'m}y Egs. 3amd 4 we gel
. . - - — - '
hy = Py =y = o5 30
or

n

- m. (1 -cos50°) _ 2. (0.0670
/r;, o - } ’*"/( )

and

m

L ”’j(” 0.067) = @-/0-?33)

Thws, m, involves 93.30, @ ";J- arnd /W:,/hva/m 6.72 of nj. .

(C) 7‘d dCtele‘ne "‘/7! Maym’fua’e of F—; mfﬂ/;d# allow /ﬁl/)/ak

o rove f» lhe right al> A cotstan? speea of /0 2
a #on - defovmmn,

&, we use
Conlrpl Volume [ke We one 15 f/r& Stefeh
aoove +thal  moves v The r,yly/' wi?h a 5/886/ oF /0/" .

The fmﬂ.f/dﬁ»y conbv/ Volume Iliear momentum J;MM
(Eg.5-29) [eads Yo

F o= £ 7 D} (Vi=1"22) 553"
,(
ar
£9 ) o (0.030m) 2
E = (25 ”'3)'\”’) (5‘”}"-’-/”,"}(,”;30’)/ -
N 4 € fg.
}‘l
and
= =03 N

* Since V,=Vo=Va and Fr=F=ps and, Z,=2:2=2s if follows that #he
Bernovlli equation is valid from 1—+2 and 13,

Thus, there are no viscous effects(Bepnolli equation ic valid only for
//)Vwc/c/ f/ow) So f/lcm‘ <0, //Moe Ra/,,,i plate = =0.




