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B.Tech. Eighth Semcster (Chemical Engineering) (CcS)
l167,l : Transport Phenom€na :8 CH 0l

lilllilllililuufrro611*
AW - 3492

Max. Marks : 80

Notes l. Answer thrce question from Sectiol,I A and three question from Section B.
2. Assrute suitable data wherever necessary-

3. Iliustrate your .mswer necessary with the help ofneal sketches.
4. Use ofslide rule Iogfiithmic tablcs. Steam tables. Mollier's Clhart, Dra\r,ing

instrunrent. Thermodynamic table for uroist air, Psyciuometric Charts and
Refrigeration chans is permitted.

SEC ItO\ -A
fhe distance bclwecD lwo para]lel plales is 9.l4mm. The lo*er platc is bcing pulled at iul
relative velocity of ]66 mm,/s. The fluid hcl(l bctween plales is Soyabean oil ofviscosity
0.04 pa's at 303 k. Clalculatc shear slress and shear rate. Ifglycerol ofviscosity 1.069 kg,/m.s
at 203 K is uscd insleiul ofSoyabean oil u1lat relatiYe 1.elocity is necdcd to hold samc shear
stress?

l. a)

Ll.

5. a)

7

b) Discuss the various types ofNon-Ne*tonian l)uids uith exarnples.
OR

a) Calculale averagc velocity in terms ofmax. velocity for velocity profile
/ 2\

ux =uxma,\l I -_--t | .

\ R'/

7

72.

b) Derive an Exprcssion lbr pressure drop tbr lamimr flow in circular pipe

3. a) Starting with Ne\vtol1's second 1aw ofmotion deYelop integral momentum balance equation
for linear motrrcntum.

7

6

b) A tank having insidc diameter 4m & a water lcvel of2m is to be llow through orifrce of
6crn. How long will ittakc to remove halfthe conterlts ofthe tank & to empty it completely?

OR
a) A tank containing l00kg of 607o brine is tlllcd with l0oz salt solution at the Iate of

l0 kg/min. Solution is removed from the unk at fie rate of 15 kg/min. Assuning complete

ml.<ing. Find the Kg. ofsalt iIl the tank after l0 min.

b) Derive Energy cqualion using over all cDergy balance.

1

7

b) Derive Navier - Stokes equation in recrangular co-ordinates. 7

OR
6. a) An oil having density 900 kg/ml& viscosity of 0.105 kgh.s flows in the chamel fonDed l0

by the tq,o horizontal stationary platcs spaccd 0.014m apan. lfthc avg. velocity is 1.3 m/s,

determine.
i) The velocity prolile.
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6
For incompressible tluid at steady state show that Au = 0 or
dux duv duz -

-+------:+-=odx Ay az
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ii) ivla\. \clocity.
iii) Shear stress at a distanc!, .rl0.00jm t'ron ooc ofthe plates
iv) Herd loss i11 a dislrnrce ol' I5m aloig the length ol plate.

b) Explain Dimcnsitrnal aralysis ol'Naviel stokos oquatiorl.

SEC'I'ION . B

Derive l-aplacc equalion for hcal tian:ifer in solids. state clearly thc approach.vou have l0
made.

b) Write the various cascs for ilou arourrd submergcd objects while dcaling with chemical
engineering opeltltions.

oR
a) Derive'ron Karman Inlegral nrotuentuln equation & irs applicalions.

-l

7. a)

.1

8

6

8.

b) Film tlrickless ofbounrlan . ltyer is gi , cn br

5=5 /_I]L
\/ Il,,.p

Firtd thc expression for dralr lorce (l'D r

9. u) Discuss io detail Erfiancemcnl l'actor rud rrass'l'r:rnsfcr regimes

t.'

1

b) Derive Prandtl's one by revon pouer l"* - **

()R
10. a) Derive an equation for Prarxlrl 'I a\1or rnelo8Y lbr hmt & momentum lransLr

b) A wet& drybulb thermometcr is kcpt in atmosphere if Wtll is 18"C. Find DBTby Chilton
Colburn analog-r
Given:

Po =2.lkN/ml . )- = 2.1jg k r, t8

c,, =lkJ/k8.k .c air= I.lkg;rnl
pt =0.72 .SC = 0.61

c) Discuss Pmndll mixing length.

11. a) Dcrive an explession lc'r nra:rs flux br f)anlkwefl s surlhce lcneu.al theory & explain

t2

b) Explain the telm llatta numl.cr.
OR

a) Iind rnass transftr coclllcicrrt by Prandtl - Taylor analogl- given that Re),nolds No. is
. 1.6x1()r, Kinematic viscosiq, I5.ilx10 '' nrllsec. clillirsiviq 7xl0-6 m?,'sec and velocity of

floll i! l0 rn/s.

b) Shog lhat Sherq,ood nunrbcr fol a so i(l sphere dissoh iog inro in finitc stagnant medium is
2.

)
R )
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