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Notcs l. Answer sir questions.
2. Question No. one is c.rmpulsorl.
3. Assume suilable data whererer nccessary
4. Diafams and chcmicals equations should be given wherevcr ncccssary.
5 . I ll ustrale your ans\-! er neccssrry with the help o f neat skctches.
(,. Usc ol pen Bluc,rtllack ink/refill only lbr wriling the answer book.

Show that l = m. a represcnts the ratc ofchange of nromenlum ofa fluid under the influence I5
ofan extemal force. Derive equation Ibr ovcrall momentum balance in X and Y direotion.

The pump of a *ater distribution s1-stem is powered b) a 15 kW electric molor whose 13
cfficiency is 9070 fhe volumetic flow rate through the pump is 50 rs. The suction aid
dischargc lines are ofuniform size. lflhe absolulc nressure al inlet and out lel are 100 kPa
and 300 kPa atspeclively, determinc the ,nechan;cal efticicncy ofthc pump and the risc in
lhe tempemturc as the watff flows through the pump due to mechanical inefliciencics
Derive the equation used.

Calculate the average velocity and thickness ofwalcr layer flowing down through a vcrtical t3
plate of width I meter. The volumciric f'lo* rrre is : l.o nrl / h, . Assumc a r'elocir-\' profile.
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.. pe [, ,.rl"'- H l-- T[
Where'l-'is the thickness ol water Laler. 'H 7 ' downward velocity at distance'x'Iiom the

J

wall. p. too0 kg/n3. H = lxl0-3 kg. nr..

Calculate the maxirnum velocily in terms olavemgc velocity for the velocily pro{ile tsiven
below;

, ,-u,.*{' 1;[]
. .. L-iir u = u.* {r-[r)]'/

l3
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For a fluid of constant density show that (V.u) = o. Explain the difTerence between Euler's 13

and La8rangian approach used in differential mass balance.

a) The parallel plates arc separated from each other by 5mm and filled with crudc oil ol sp. g. 7

0.9. A force of2N is needed to pull the upper plate at a constant. vclocity 0.8 m/s. l-ower
plate is stationary. Ifthe area ofupper plate is 0.09m:. [tterminc the dynamic viscosit, in
poisc and kinematic viscosity in stokes.

AV - 3383 P.T,O

http://www.sgbauonline.com/

http://www.sgbauonline.com/

http://www.sgbauonline.com/
http://www.sgbauonline.com/


b) in a three dimensional incompressiblc lluid flou. lhe vclocily component in x and y 6

dircctions arc Lr* = *2 * y?.3 -,1 Uy (x) !rz. xz) use continuily equation to evaluate

an exprrssion for the !elocit) conlponenl li/ ;n the Z-direction

8

10.

Distinguish bet\reen homogeneou\ and isolmpic nraterial. Prove that for an isorropic 13

material under sleady state condition .llr = 0 anrl Ibr a ong dimensional situation uith no
.2.

heat Beneration i* = o

Calculatc thc boundary layer thickness and lhc avcragc rlrag coeflicient lbrthe llow ol watcr
at a velocity of0.8 m/sec rt a distance (J, 0.5 nr. Thc vclociry distributirn may be assumed
as.

," -t;/ t;/

l-3

l-l9

Explain the conccpt ofunivenal velocitv ;;r.rrile.

Explain the theories ofnrass lmnsfer irlso n]enlion irs assumption and srgnificance.

What is mean by Analogy? Discuss the follo\\'ing onalogy \\ith their salient featues,

i) Raynold analogy.

ii) Prandtl analogy.

iii) Chilton Colbum Analog)'.
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