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(i')

rrfryw arffitpiydtyw t iiqw* t

AA Questions are compulsory and each question is of I mark.

qfr qmarl #.araraH #|ffiat.q*q? aflqq?qrufl. r

Only English version is valid in case of difference in both the langnges.

1. fqryor if qErqq A +t f{s{ur (t Es+'
qrfrTr nk+€ +rrqqqr+ E}* t I T6 t
(a) frms+rflcqt{
(b) stfrrt sr fTqq
(c) qr++rfirat
(d) E{frt 6ti=16T

;TdFrqq il{fr +'laq ilrFT { yfrqr *
nB{d + {qqqkft Etfr t r

T6t
(a) ft,m qr frqq
(b) stftq{srfTqq
(c) qatmrfrm
(d) g+ift6ttTS

?IFTTIFIffgq:u

(a) BNItIFna+tAq$df<vn{r}art r

O) wr nqr6 * iEtn ii *tr t r

(c) (a) e O) fit
(d) g+rtt sttTfi

The rate of diffirsion of a constituent
A in a mixture is proportional to its
conceirtration gradient. This is
(a) Fick's law
(b) Fourier's law
(c) Newton's law
(d) None of these

For Newtonian fluid the shear stress
in a fluid is proportional to the
velocity gradient. This is

(a) Fick's law
(b) Fourier's law

(c) Newton's law

(d) None of these

The ternperature gradient is in the
(a) Opposite direction of heat flow
(b) Same direction ofheat flow
(c) (a) and (b) both
(d) None of these

1.

2.

1
3.

(l) P.T.O.
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4.

5.

arfu qremret cwfit
m(a) wK (b)

w(c) *K (d)

fus{qil +t qrr*.t
m2(4;
s2(b)
m
m(c) ;

(d) F{d+st*=cT

qe+rrt
CT

(a) 
%
r

(b) 
=
VT

(c) 1u; a luliii
(d) E{'it+$Tfi

qe'd $r s${tEt qqua *Tr t t

(a) aftffi qrqilsif qt
(b) qq qr<arqi s{
(c) sfrso qmdrsitq{

(d) g+{ t *tt Tfi

qrqi +t lM'frq ii t ffi rr<r

ffid rft*'rnr qrrrdr t vrm +t qrfr

Wm
K

rtd t 6t$TdT

7.

tz
(a) qca
(c) ffi{

g. fqs{qf,r D

(b) stfr'q{
(d) Bq1tfl st

(a)

(b)

llrzfrqqr{qrfr

i+*m
(a) e O) +{t
{+tt+iftT

(c)
(d)

(2) 2021

4. Unit of thermal conductivity is
m(a) wK
w(c) *K

unit of diffusivity is

nP(a) ;
s2

ft) m
m(c) ;

(d) None ofthese

Wm(b) K

(d) None offlrese

Drift factor is

CT
(a) r,-B

CB
ft):

UT

(c) Both (a) and (b)

(d) None of these

The effects of bulk flow can be

neglected at
(a) highconcentrations
(b) lowconce,lrtations
(c) aYerageconcentrations
(d) none of these

Diffirsivities of vaPours are most

conveniently daermined bY the

method developed by
(a) Newton (b) Fourier

(c) Winkelmann (d) All of these

Diffirsivity D is
(a) Proportional 1o 73/2

I
Proportional to p
(a) and (b) both
None of these

5.

6.

7.

8.

(b)

(c)
(d)

9.
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lo. ffi-m + fu${q FrqcE€R glifrrs,'ElE

ntu€
(a) fusrur ftt fwn ii wl ri fri {dftm

&r*.{qEqm
(b) srdrci +1 clm{ qr<frreit +

It'lrs'm +TqEqr*
(c) (a) q O) *cI
(d) {+f t Ei$ftT

l t. frEq it 3i-flEii * rqqn dvil mi *'r
fdrt
(a) 100
(b) 1

(c) (a) a @) dii
(d) E{itt6tiT6T

t2. fr qtd firdr;il *. erg{R traFIFT

lffit6
(a) o *.uqrUr& atcr t t

(b) ptn $qqqvl+*ert r

(c) prtz frqqqqrfr t<r t t

(d) 5+ii t 6ti Tfi

ifi firat< *. rgun qqqn
fF dio.
(a) o *qqqqre dnr t t

(b) po.s $qqqqr& *cr t r

(c) prtz$qqr{qr*dart t

(d) E{ii*sti'Tfi
fir€{6}6q{ qqrd.-* *'er13n

f(a) ls=i
(b) lr:2f
(c) (a) e O) dit
(d) r+{ts}tftT
ilftqfrrfu t

(a) e 0) dif
fl{ t 6}tTfi

{qtur

{q{ur13.

14.

15.

(a)

(b)

(c)
(d)

x
k
E
x

(3) 2A2l

According to Maxwell's law of
diffirsion partial pressure gradient
(a) Proportional to the relative

velocity of the molecules in the
direction of diffirsion.

(b) Proportional to the produc-t of
the molar concentrations of the
components.

(c) (a) and (b) both
(d) None of these

Sum of mass fractions of comPonents

in a mixhre is
(a) 100
(b) I
(c) (a) and O) both
(d) None of these

According to two film theory mass

tansfer coefficient is
(a) Proportional to D

(b) Proportional lo Pl/2

(c) Proportionallog3/2
(d) None of these

According to penetration theory mass

transfer coefficient is

(a) Proportional to D

O) Proportional to Do's

(c) Proportional to P3/2

(d) None of these

According to Chilton Colbum analory the

f
i --,H2
Ir:2f
(a) and (b) both
None of these

15. Thermal resistance is
x
k
\
x
(a) and (b) both
None of these

10.

11.

12.

13.

14.

(a)

(b)

(c)
(d)

(a)

o)
(c)
(d)

P.T.O.
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16. ct& {qrqr* tr i+ dorqrem +faq
(a) 3;qt {6rq + fuq qiffid k-qr +

sqEqredart r

(b) rrFrrn;T nk{re kqr +
Tffir1vrntdart t

(c) (a) s (b) iit
(d) E{it t +trET

17. wr riqtor fiffiifiet qrrot
w(a) 
"rK
w(c) ;,F

Wqnqratfuqr*+trm+kq
$qr {|ERUT lffidlo
(a) (+'Do.s +qtqqrtrrhrt t

O) (*Do.* *.qqqiqr&atar t t

(c) fu+qqqqfr*ort t

(d) E{rft+iTfi

srid qq +'Err{ T*q dT6{ +fuq
(a) EFrq6rcr(tqr{i 3lftrffiqd*t t

(b) $qr cr6rq <r G srfrffifrq *fr t r

(c) ttf€i{ s;EIr qEIEt E( €[ftrffiq st
+oxddt r

(d) s.rnffi H*

(Fi + {Frr<r s-qr6 t taq arrqrk*-
stsfrqrs (d")

2 x tl-fier +frq qie'f,
(a) d":ffi

4 x tl-6lt1 +ftTq qt{E€
(b) d.:ffi

ffirq *'teq qtffid
(c) d":G[ffi-
(d) Bqttff q-t

(b)

(d)

w
;,8
Wm
K

18.

19.

20.

(4) 2021

For conduction through a thick
walled tube
(a) The area for heat flow is

proportional to the radius
(b) The te,mperature gradient is

inversely proportional to this
radius.

(c) (a) and (b) both
(d) None of these

Unit ofheat transfer coefficient is

16.

t7.

18.

w(a) ,"K (b)

w(c) m (d)

For conditions of rurbulent flow the
heat transfer coefficient for water side
is

(a) Proportional to (velocity)0's

O) Proportional to (velocity)o'8

(c) Proportional to velocity

(d) None of these

For forced convection outside a

single tube
(a) rate of heat flow is maximum at

front
(b) rate of heat flow is maximum

at back
(c) rate of heat flow is only 40% of

maximum at sides
(d) all of these

The h-vdraulic mean radius (d") for

flow parallel to the tubes

w
;1K
Wm
K

2 x fuw area for flow
wetted perimeter

4 x free area for flow
wetted perimeter

I

i

19.

20.

(a) d":

(b) d":

. free area for flow(c) d":ilffipffi"tF
(d) All of these
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21. {ii+q ffiE + fdq q1q + en:<t {f,tc
{454;Pn q$czawrEtdr t
(a) 2.1

(b) 4.r
(c) 2

(d) 0

zz. qrfftr+ {Tda +ft{q
(a) Nu: flRe, Pr)

(b) Nu: (Gr, Pr)

(c) (a) e (b) dii
(d) fl{ t sit ftT

23. qtrq{ffiq+frq
(a) Nu: (Re, Pr)

(b) Nu: (Gr, Pr)

(c) (a) e (b) iit
(d) r+{ t s+$ T6T

24. 1 frrq 6r sI if cH
(a) 0.01 Pas

lb(b) 0.0672 *
Ns(c) 0.1 --

(d) r+ii t stf Tfi

25. sr$dtaqmt
(a) vftq{ +{frt ffif,
(b) Yfr+tffiiTilrm
(c) (a) e O) qlqi

(d) s+,ft +tTtT

26. {frq{ fiH'r rra t
(a) Erdiz
O) rTffi*'
(c) frqq EdlfisaF

(d) *lfiqq

For streamline flow
convection inside tube

number is
(a) 2.1

(b) 4.1
(c) 2

(d) 0

For natural convection

(a) Nu: f(Re, Pr)

(b) Nu: f(Gr, Pr)

(c) both (a) and (b)

(d) None of these

For fiorced convection

(a) Nu: f(Re, Pr)

(b) Nu: (Gr, Pr)

(c) both (a) and (b)

(d) None of these

Value of 1 poise in SI unit

(a) 0.01 Pas

lb(b) 0.0672 5
Ns(c) 0.1 -m-

(d) None of these

Dilatant is

(a) Shear thickening fluid
(b) Shear thinning fluid
(c) (a) & (b) both

(d) None of these

Shear thinning fluids are

(a) Dilatant

O) Pseudoplastic

(c) Bingham plastic

(d) Newtonian

2021
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27. cr{q + er<{ {iidq mE + tdq q,Ysd

+r

(a) 3lFrffiq i'r s'[ 0.5 Wn altr t t

O) qftffiq &r m 0.25 Tun *cr t r

(c) slftr*-crq i'r or 0.75 rJUIT attr t r

(d) flit t 6t$ Tfi

zB. f*rt nq t Etct{ qqtrm

ErlF6 E6I

it f€rt

(a) 3rrilCil6 + qr+qr At qnPrnfr qfr

.rfidffi t

(b) srfrCila + tt+er g;E qfitunfi {fr
ilfrt t

(c) (a) q (b) tit
(d) fldtst$ftT

zg. *i{ si{it it er<r*'qrEur rqrTFt {'q{ur

t,*di-*'+lffi'
(a) LT-r

(b) I;rT
(c) Mr2 T_r

(d) vaittsnirfr

30. qfE qqqn {flq odRrr EIEif { er;rr *.
qtor d, d reqqn {q{q f++aio +t

ffi
(a)

o)
(c)

(d)

Lrl
L.-rT

ML-2 rl
Bqnqd qrft

{'{qur

(6) 2021

27. For stream line flow in a PiPe the

mean velocitY is

(a) 0.5 times the maximum velocitY

(b) 0.25 times the maximum

velocity
(c) O.75 times the maximum

velocity
(d) None of these

In mass transfer through stationary

gas, the non-diffirsing component will
undergo

(a) no net movernent with resPect

to interface

(b) some net movsment with

resPect to interface

(c) (a) and (b) both

(d) None of these

Mass transfsr coefficient with the

driving force in the forrn of a

difference in mole fraction has

dimensions

(a) LT_r

(b) rrT
(c) ML-2 rr
(d) None of these

Mass transfer coefficient with the

driving force exPressed as a

difference in partial pressures has

dimensions

(a) Lrl
(b) rrT
(c) ML2 T-r

(d) All of these

29.

30.
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firqiftnqqq '*td|1
Time ellowed: Three Hoursl

ale : (il worsrI qWt, $ryCC ffiqfu*gil{dfiild' I

Notc : Question No. I is compulsory, Tnswer any five questiotu from the remaining'

(iil edsePa#€ql rll'itrltimenr(rae7ry addfqq t

Solve all parts of a question consecutively together'

(iii) Yd+. sw Ei ?+ Ye C' rner dfaq r

Start each question on afresh page'

(iv) qfr,trlrrrsit#srarai-i +lfrrfai qnE!. qana?qmt r

ontyEnglishversionisvali.dincaseofdifferenceinboththelanguages.

lufr+ar si?tr': 70

[Maximum Marks : 70

(2x5)

I. qfu{lkd61H'
Define:
(i) wrks<umr

Thermal diffirsivitY

(ii) HTftr€{ffir
Natural convection

(iii) E*aftfird
Newtonian fluid

(iv) qr€ qiqs.{ry1i6.,

Mass harsfer coefficient

(v) rrfuq rqmdr

Kinematic ViscositY

2. ffi fls{ +s Ei + d-6{ 6ti qrd qrs ?iqr{ +ilTqrT 6{i 6r qI uffi +tfui t

Derive the expression to calculate mass transfer through a stationary gas'

(71

(12)

P.T.O.
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3. ffi sr-d€Tr {frcr ii t Et-rrfri qre.Trs qiqrr +ffi fr fiFfl eqtfr si srgr{+ t

Write and explain the two film theory of mass transfer across a phase boundary. o2)

4. atr Eq|q} t {+ {Tff frcKii t Eti d wr €[Htil{ur * cH +t um +ri +r qT vftfirl<T

ffir
Derive the expression to calculate heat ffansfer through a composite wall made up of
three materials. 02)

5. (i) a*54-+ qs ri qm ?iqq.r +i ffiF.T qqfl{q 
1

Explain the mechanism ofmass transfer in turbulent fluid.

(ii) €rr*S lbq *$ *awr rqnicnq if siirel€+lflqt r

Explain the difference between unsteady state and steady state heat transfer. (6+6)

6. (i) qrs, fraq*+{cqiffi{q6q$'+H{Yrfusq-6'Rtr srsr{A r

How mass, heat and rnome,lrtum transfer are analogous to each other ? Explain.

(ii) qtq-"fcifum qs +{ t t r sst fq$rq ro,Ri +t ffirnr *1H r

What are Non-Newtonian fluids ? Discuss its various q/pes. (6+6)

7 . firffi 6tilq{ \'flF*-* si ftfisi q srsrg+ aer firm 6tH r

is: fl2
rrei jx : fuffi.JUfs', f : sdvr WIi6,
Write and explain Chilton Colburn analogy and prove that

is:f/2
Where jr: Colbum factor, f = friction factor (12)

B. ftrqq{fuqffiflmfu+'
Write short notes on :

(i) q* frs{Et
Eddy diffrrsion

(ii) ri454;u*um4iurr
Mass transfer by convection

(iii) qqitqaiqtmq
Forcd convection inside tubes (4x3)


