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TRANSPORT PHENOMENA

PART-I

fratfawra: Voux |
Time allowed : %2 Hour]

[rftrmam 37 : 30
[Maximum Marks : 30

Hr . () T s & vd ghE 3T ] HBFE |

Note : Al Questions are compulsory and each question is of 1 mark.
(i) S s § s g1 Bt Rty § sEst sars 8w & o
Only English version is valid in case of difference in both the languages.

fogor § omEm A # fawwo T WS
g dfea= & auru el & 1 T
(a) Trrgw fam
(b) BHER F
(0) A & fam
(d) T Q@ HE T

i WA F e W/ | W 2
ﬁa%ﬁﬁﬁ%w%wﬁﬁeﬁ% |
qg

(a) e o fam

() wE ® FEm

() =g = fram

(d) T HE T

amaE dfeg=

(a) o varE & fada R dam
(b) o Ve B Rwn A @ar &

© (a)3 (b)3i

(d) i dwEE

@

The rate of diffusion of a constituent
A in a mixture is proportional to its
concentration 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 temperature gradient is in the
(a) Opposite direction of heat flow
(b) Same direction of heat flow

(©) (a)and (b) both

(d) None of these

P.T.O.
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AT AT Y AEH &
@ wk ® K
© 5K () T F B A

(b)

(d T QR

(a) f;";

®) '(5;
© @3 @®)I
(d) T Q@ HE T

T FAl B A9 TT T Y |
(a) i FraTa W

(b) FH GFsAIH W

(c) 3T Trsanel W

(@ THIFETE

amit # oot fr 9 9@ e s
T a0% g)T QAT § T H S
g

(a JH (b) BRERX
(c) TommemA (d) U g

fagwrm D

(a) T?% QarpERt
(b) %;%mﬂqﬁt
(© (a)?’f(b)#ﬁ
d) THIABETE

2021

Unit of thermal conductivity is

W
@ Wi ®

K
W
() K (d) Noneofthese
Unit of diffusivity is

2
(a)
(b)

”’IB Bimumla

(c)
(d) None of these

Drift factor is
C
T
a) =
@ ¢

C
(b)gf:

(¢) Both (a) and (b)
(d) None of these

The effects of bulk flow can be
neglected at

(a) high concentrations

(b) low concentrations

(c) average concentrations

(d) none of these

Diffusivities of vapours are most
conveniently determined by the
method developed by

(a) Newton (b) Fourier
(c) Winkelmann (d) All ofthese

Diffusivity D is

(a) Proportional to T3
1

(b) Proportional to P

(¢) (a)and (b) both
(d) None of these
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10.

11

12.

13.

14.

15.

Hagad ¥ fawwn famaw st |

nfea=

(a) Torazor =i fewm A Svopsi @ Weitua
a7 F gEITr

(b) FEmEl H WER WREAEn &
O % W

(©) (@3 @)

() THIFETE

T © sragel & SUH SR W A

AT

(a) 100

®) 1 .

© ()3 (b) 3

d) FHIBETE

f§ Wa fagra & SR FoauH R0
i

(a) D % QU ST E |

(b) D2 % FHFuw ST ¥ |

(c) D32 % QR & § |

(@ T A HETE

e fugra ¥ FER FEAH RO
i

(a) D % QEFUE S ¢ |

(b) DO F AR FIA§ |

(¢) D2 % GuiuRh Sar e |

(d) =T 9§ wE @l

feeea Sics TATESH % ATEAN

@) Jl—{zg
by Jy=2f
© (F @)
(d) T I HETE
andr aRR ¥

@ i
k
®
© (@3 o)
(d) w0 AR T

10.

11

12.

13.

14.

15.

2021

According to Maxwell’s law of

diffusion partial pressure gradient

(a) Proportional to the relative
velocity of the molecules in the
direction of diffusion.

(b) Proportional to the product of
the molar concentrations of the
components.

(¢) (a)and (b) both

(d) None of these

Sum of mass fractions of components
in a mixture is
(a) 100

®b) 1
(c) (a)and (b) both
(d) None of these

According to two film theory mass
transfer coefficient is

(a) Proportional to D

(b) Proportional to D!/2

(c) Proportional to D2

(d) None of these

According to penetration theory mass
transfer coefficient is

(a) Proportional to D

(b) Proportional to D%

(¢) Proportional to D32

(d) None of these

According to Chilton Colbum analogy the
. f

(@ Jg= 3

b Jy=2f

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

Thermal resistance is

X
@ ¥

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

P.T.O.
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16. T SN il 299 | e I & o
(a) T WA F T dA%A o F
U B §
() wmm  dfea= B %
SRR T § |
(© @3 @)
(@ T HE T
17. S Guvoy Fadis $ anEE &
. W
@ K ®) 2k
© e @K
18. foers ware & forw oFll @ & T

19.

20.

(@) (FMOS F JUU Fa ¥ |
(b) (@m)°8 F WHURR e ¥ |
(c) O F TUFR EI € |
(@ T8 BE T

el T F TR TA Foaed & T
(a) TS TEE X AW AT et & |
(b) FoAT TE X WS SAferha widt € |

(c) U=l § I B T Afuwan
40% Bt € 1
(@) Il et

ZE F TR @R & o aRgies
FiH = (d,)

2 x 9819 & e ot
@ de="""7FcR wiem
4 x 9gTd & foru e
el TREY
TEE & fow e
© e ="l o
(d) I T

(b) d.=

@

16.

17.

18.

19.

20.

2021

For conduction through a thick
walled tube

(a) The area for heat flow is

proportional to the radius

(b) The temperature gradient is
inversely proportional to this
radius.

(¢) (a)and (b) both

(d) None of these

Unit of heat transfer coefficient is
W
@ ® ¢

W)
@

mK

W
©

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

(a) Proportional to (velocity)®>
(b) Proportional to (velocity)®®
(c) Proportional to velocity

@

None of these

For forced convection outside a

single tube

(a) rate of heat flow is maximum at
front

®)

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 hydraulic mean radius (d,) for

flow parallel to the tubes

(@ d,=

2 x free area for flow
wetted perimeter

4 x free area for flow
wetted perimeter

(b) d.=

© d-= free area for flow
¢ wetted perimeter

(d) All of these
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21.

22.

23.

24,

25.

26.

.
s
,

Ty vaw ¥ T g9 % AT TE
Taed % T guce T far g

(a 2.1
(b) 4.1
(© 2
(d ©

iR Yo & fo
(a) Nu=f(Re, Pr)
(b) Nu=f{Gr, Pr)
© @3 @®)TA

(d) T FE T

T Fae & fere
(a) Nu=f(Re, Pr)
(b) Nu=f{Gr, Pr)
© @O
(d) ¥ FHE T

1 et & 16 O
(@) 0.01 Pas

1b
(b) 0.0672 %,

¢ 01 5
(@ 7 qHE A

SEAE TH &

(a) TR il @
(b) iR i TR
(© @F O

(d) T QPR

R it e €
(a) SRR
(b) TETARS
(c) Foom enfes
(d) g

21.

22.

23.

24.

25.

26.

For streamline flow
convection inside tube
number is
(@ 2.1

(b) 4.1
() 2
d o

For natural convection
(@) Nu=f(Re, Pr)
(b) Nu=f(Gr, Pr)
(c) both (a) and (b)
(d) None of these

For forced convection
(& Nu=f(Re,Pr)
(b) Nu=f(Gr, Pr)
(c) both (a) and (b)
(d) None of these

Value of 1 poise in SI unit
(a) 0.01Pas

Ib
®) 006725

Ns
(c) 0.1 2

(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

(b) Pseudoplastic

(c¢) Bingham plastic
(d) Newtonian

2021

forced
Nusselt

P.T.O.
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27.

28.

29.

30.

aRY ¥ Y WEN yar % e s
Eul

(a) W 9T BT 0.5 TON B ¥ |
(b) SHam 37 H 0.25 TWEME |
(c) afemem A & 0.75 ToN A ¥ |
(d) T I &S

for 9 ¥ fiex geaar SEu | fer
TeH B

(a) e & g Fs o A
& Tl |

) Fadde % ang Fo afom
AT

© @ @E)IA
(@ T AP T

Titer sigl § SRR & HROT FAIH HEU
(@ LT!

) LT

(¢ ML2T!

(@ v HE T

I g SR ST Sl | AR F
FROT @, A Feue gl w6
fomg

(@ LT

() LT

(¢0 ML2T

(d) W=

©®

27.

28.

29.

30.

2021
For stream line flow in a pipe the
mean velocity is
(a) 0.5 times the maximum velocity
() 025 times the maximum
velocity
(¢) 0.75 times the maximum
velocity

(d) None of these

In mass transfer through stationary
gas, the non-diffusing component will
undergo

(a) no net movement with respect
to interface
with

(b) some net movement

respect to interface
(c¢) (a)and (b) both
(d) None of these

Mass transfer coefficient with the
driving force in the form of a
difference fraction has
dimensions

(@ LT

®b) LT

(¢ ML?ZT!

(d) None of these

in mole

Mass transfer coefficient with the
driving force expressed as a
difference in partial pressures has
dimensions

(@ LT!

() LT

() MLZT!
(d) All of these
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Fraifa wg  dmE ] [srfiremas 3@ : 70
Time allowed : Three Hours] [Maximum Marks : 70
e () wewye b & o A d et ot & s A

Note : Question No. 1 is compulsory, answer any five questions from the remaining.

(ii) geiE g & @ i 1 FHER U QT &6 P |
Solve all parts of a question consecutively together.
(iii) TR g i 73 g8 & ARET F |
Start each question on a fresh page.
(iv) ﬂ#w&#ﬁmﬁ##ﬁwﬁﬁaﬁm#w? !
Only English version is valid in case of difference in both the languages.

1. uRwiya i
Define :
(@) e foraromr
Thermal diffusivity
(i) eplcrh HeRA
Natural convection
(i) g =
Newtonian fluid
(iv) W TEE D
Mass transfer coefficient
(v) ISt varr
Kinematic Viscosity (2x5)

2. %ﬁiﬁmﬁnﬁ@ﬁaﬂﬁ%mﬁmmaﬁmmﬁmzﬁmﬂhﬁﬁﬁ |

Derive the expression to calculate mass transfer through a stationary gas. (12)
¢l P.T.O.
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foplly rrereen W o @ 2t 1 T T e & fo Ty Reew ot B aened |
Write and explain the two film theory of mass transfer across a phase boundary. (12)

i et @ o T e d W 8 T ST IR & W I e b g e
HiR |

Derive the expression to calculate heat transfer through a composite wall made up of
three materials. (12)

() GO e U W TR i ety qusne |
Explain the mechanism of mass transfer in turbulent fluid.
(i) RS VT T R Ve T WA # 3R TE FHE |
Explain the difference between unsteady state and steady state heat transfer.  (6+6)

() T, & Ay JEHT THE % Te R TR § 7 WEeEd |
How mass, heat and momentum transfer are analogous to each other ? Explain.
Gi) AR voE ®iF 4 § 2 3ad i vert @ faden i

What are Non-Newtonian fluids ? Discuss its various types. (6+6)

fereest Hie TSt i fafad 3 anegmd o fag B |
ig=12
T j,, = Fare Toifer, = wdor ot
Write and explain Chilton Colburn analogy and prove that
jg=12
Where j,; = Colburn factor, f = friction factor 12)

e W fewfort fafaa
Write short notes on :
() uel famwor
Eddy diffusion
(i) HaEF & TR A 6T
Mass transfer by convection
(i) =9 4 ey gagd

Forced convection inside tubes 4x3)



