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Series 5 - Solutions
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L o
£10 Air fows steadily betwean (wo crogs seclions in a long, —ﬂ"h /;‘ fﬂuuls ____;\ _q..;...
siraight section of 0.1-m ingide dimeter pipe. The siatic wmpers- rad - — == o
e and preasare Bt each section ane indicsied in Fig. P50, IF the Section {1} Sectin (2]
average air velociiy i section (1)is 205 m/s, determine the dverage = T7 kP Labad
air velocity ol section (2} ;:-25!1 ?:;i;?fﬂbﬂ
V, = 205 mis #

BEEFIGURE PEl0

This analyiis IS Temifar do the one oF Example 5.2.
For steady Flow behweer sections (1) and(2)
f';’l' .

E i
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Assum;ng thaf under the condibons of Hhis problem, air
behaves as 4an ideal gas we use the c(deal gas

dguaﬁdﬂ ef state (Eg .-"-3'} ?é’ 5?81‘

e £ (2}
B T A
Combinmg €gs. | and 2 and observing fhat A =4,
we get
f’;"' F 7 (77 #bafabs )] (240K (205 ﬂ)
f; 7, [ #5 #Aa(abs }](255!{) s
Vo= 3t om
i 5
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5.13

515 A shown in Fig. PRZ3 ol the entrance 10 & 3-1-wide
chanael the velocity dismribution is uniferm with a velociy 1
Fusther downstream the velociiy profiie is given hy w = 4y —
27, whesnz wis in /5 amd v is in . Determine the valoe of V.

BFIGURE PB.23

fe the canteal  Valume el icated é?lf the broken /rnes ,.r_:-g
the skefeh abwve .

From the comservation of mass princple
o -4a,

,
VA, = [udh [Chy- 220k dy
Vﬁ-?ﬂ;; - ?ZE‘__YIH zf?]i vy 17
& 3 4, = 5
b= 2 - 178 £t
3(0.75) = 5
5=
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5.36

5,345 A 10-mm wmw-ﬁ&mﬁrmnml
meous rectangular block (15 mm mm )

woijghs 6 14 2 shown in Video V56 and Fig. PS. 34 Dedmine the
mislmum volume fowrate pesded o dp the Bock.

From the free bady diagram ¥
of the block when ifis r&nd}r X
fo tip Z M, =0, or - _,/'} | R
R,‘ ‘Fﬂr * W,Fy where Ry is _Eﬂ ""\ [
he fore that the water thffd' P |
on the block. (3l _ !
Thus,

R = Hf” _ ﬁﬂ"ﬂ(:-g;.f”“} - 0.90N V=0 T\t:anfraf strface Q
R .

Ry

T
by
b

- 'E.-u—--—i-—-
=

For the control volume shown the X-companent of the momentym
eqmﬁ'm

gup?'ﬁdﬂ =5

(41
becomes
Re
Vipt-¥)A =-Re or I = p A
Thas,
XL
V= =334
"V (999 %) Z(o.0m) .
Hence, L
@=AV= gfu.wm)zfa.a?%_]f 2 44x]0 7","4
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5.

EJH A free jet of fluid sirikes o wedge as shown in Fig
PLH . OF the wial flow, o pontion is deBecied 0%, the remainder
s non deflected. The horizontal and vertical companents of farce
nended 10 hold the wedge stationary are £, mnd Fy, respectively

Gravity is negligible, and the fluid speed remains constand, Te-
termine the foros mtio, F/'F.

B FIGURE PSM (2)

The h*’”}:’m&f angl vertieal  (omgoneats of the lrnear
marmentum eguation are opplied 1o the comeers of fhe
Contvul volume shawn 1o get
SVeYA, +V P A e 30pY A = F (1
_'l'j.l‘;;r.l'o‘;c?ﬁ A, =F {z)
However v =¥ =V.=lf 5o €gs. (ijand(2) Become
Vip (A1 Ay cor 3= 4) = - Fy
V2, Ay 5 30 = -F,
and [ A, +Myees30°- A (=)
L -‘1, st 30°
Frova  Comfervafion of mass pe gef
&, = Q, T &y

o
Av = Av+ LN
Aget ()
A, = A, F ﬁ]
Comb fanmy Egs. (7) anel (4) e ge
5 A # A cer 70 - A -Fa Ay ltes3s =4 527
};' lg; rom ..?d‘ "q:r dim 30

The ne:faﬁ'i-rc ﬂ:j’ﬂ el icafer That F.__ is down rafher Hhan
e &r Thowe 5 fhe fﬁl'ftﬁq_h

5-42




BIOENG-312 Fluid Mechanics for SV

S48

5.8 Water is sddded to the tank shown in Fig. P5.98 through-
o verticad pipe o maintain & consand (wanerh level. The ank is N
placed on g horizomtal plane which hes a frictionless surface. P ——
Dretesenine the horizonial force. F. required 1o hold the ank ¥

stationary. Meglect all lpsses, Jet area
¥ = 1350 mmd
1et vea
w EFE met
Friclioniess
surface W

, " II..IE PE.R

Applying Hhe %= diechon tomponent of the linedr wiomewhin gﬁmﬂw.
o the  conkats of the conbl velume skelhad abive we get
VY, B, < VgV, A, = 0

u'.u'nq Bernsulli s equation 4o deseribe the frichonless Flow

from  the comstant waler suriace level 4o the Flow |'E:a.u1h.} at
stakiors (1} and {2V we sbhin

Va® iJ?"E'a"':’- (2)

\"L= 29k, (3)
th:ﬂina 515' [,2 and 3 We get

F = 29k,pA; - 29hyh,

Y- )

or
E = ifqm %‘}(ggq‘%1){fﬂ.m}f&1‘i m:*}d“m\{mm..ﬂ
(loco mm Y ficos mm 1
=1 "

F-0on
=
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ERCEN

5,55 Avertical jet of water leaves a nozzle at
& sped of 10 mis and a dameter of 20 mm. [t
susperdds a plate haviog a mass of 1.5 kg as in-
dicated in Fig. P5.53, What is the wertical dis- .
tance AT

FIGURE P5.53
To determme the verfical dittmace h e Apafy fhs viErfieal oiveciiea

Compenent of Fhe linCar rmomCatune e8uafisn (&f. 5.22) fo fhe
warer i the confral volume thewe s Fle Shete) above. Thys

#

_Fi—l,ﬂ_?# = r':’:,.""#rl"; ="ﬂ|fltp.;t

&
The verfical reaction fyrce of bhe plate on He water js
egual in magnilude fothe uweight of Yo pleke | or
K =g Mafate =(1.80 Z)(1.5%) = 19.7 &
Also, fhe weight of the waler within fe contral volume ) P9 Woter

is nagligible, and the mwarr fowrete is
m=pAY = phl <(799 38 ) El0o2m) (108) = 3,/3 %
Thus, Eg /! becames

| “IETN =~ = %7 N o
jmoer 33ks - H0F

From e Bermouly Efwffp'n ffi-.f.?} we fepe

L
f. ?@+2‘p£"i3‘z, =4 +#ﬁf-{ﬁf-§ ,Mﬁrﬂﬂ,‘ﬂ.‘i’
T‘& I‘.ﬂ"z:
s,

Fpli’= ol 4
gr since J"—",ﬁf

o 2 sy A 1 Prp |
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