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HEAT TRANSFER
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7T ()
Note ;

Tt gv srfrard & vd gedE gvT 1 AFITE |

AUl Questions are compulsory and each question is of 1 mark.
(i) 31 e § 3R gin @t Regfer 7 siastt srqa dt o &

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

1. S arere ®f S.L USia A e §
(@) STeI/HI2 Hfea Q.
(b) ST/ Heaw 4.
(c) dyH? FHfeaw
(@) (o) d (b) I

2. IUMfa® AU % AW H FHA
AT ATIHH T UT
(a) TeRE I
(b) =T I
(c) ferwdig
(d) =l T Sedl Wl ¥ |

3. T S TR AT &

(a) =t & v Framar
(b) Fwmta F v FEarEr
(c) T & feclt Fraw & AR

@ e & Femger

@

Unit of thermal conductivity in S.I
units is

(@ J/m2K sec.

(b) J/mK sec.

(c) Wm?K

(d) (c) & (b) both

Thermal conductivity of non-metallic
amorphous solid with decrease in
temperature.

(a) Increase

(b) Decrease

{(c) Remain constant

(d) May increase or decrease

Heat transfer takes place as per

(a) Zeroth law of thermodynamics
(b) First law of thermodynamics
(¢) Second law of thermodynamics
(d) Kirchoff’s law

P.T.O.
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4.

G3Y S, F1 K 5 G €, S

(a) 9 B WA § TR B o
YIS S

(b) WA B I F T/ew F fow
YIS T

(c) T F ST H AGHA TgH & FolT
YIS HEAT

(d) T H W g S W™ H T
& fe smavas S

T & Gl T IO o TR f W
Qe e

(a) TIOTEh ST

(b) HIEA TN

(c) Tatwtogm

(d) dae o fafwro g

e o § 9 W U R e S
THROT 61 5T & 2

(a) Jased &

(b) T T

(c) i ] | Wa Hl A

() 90 ° @ HiE T

FARFRUT RT ST TR e e
Wi Har e

(a) <mE

(b) Tree = vafa

(c) HdAg Bl URR

(d) ST o

wd @ S e (Rewrgsidie),
Feia retshdl & @t &

(a) FEERN

T QAT S € 2
(a) ISR (b)) g S
(c) g vemEr (d) S =rernd

@
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Sensible heat is the heat required to

(a) change the vapour into liquid

(b) change the liquid into vapour

(c) increase in temperature of a
liquid and vapour

(d) convert the water into steam
and super heated vapour

Heat transfer in liquids and gases
takes place by

(a) conduction

(b) convection

(¢) radiation

(d) conduction and convection

Which of the following is case of
steady state heat transfer ?

(a) ILC. Engine

(b) Air pre heater

(c) Heating of building in winter

(d) None of the above

Heat transfer by radiation mainly
depends upon

(a) Temperature

(b) Nature of the body

(c) Kind of its surface

(d) All of the above

Thermal diffusivity of substance is

(a) proportional to thermal
conductivity

(b) Inversely  proportional  to
thermal conductivity

(c) Proportional to the square of
thermal conductity

(d) Inversely proportional to the
square of thermal conductivity

In the heat flow equation
=———" the term x/KA is
known as

(a) Thermal resistance
(b) Thermal coefficient
(c) Temperature gradient
(d) Thermal conductivity
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11.

12.

13.

14.

fope TUiiss AT feram <wm €

() T F 30 A F WA e
% WS b IR B

(b) FNT Trerhar o YEGT FheH i
THRE & 3FId B

() Ffre som x wHar au IS
ATHAT & A B

@) Frew o x siE o @ I
<Al % ST B

VoI SO TaE T S, ! 98
&l G § Bl &

(a =

(b) ==

(c) W

(d) I A | FE @

ARG U AUHH IR, e
fafafe § TaeR vae fafaie @
o o & &

() 3=

®) F=

(c) =T

(d) fafwafE & da winRw@ e |

sl fameaa = Foe 97 R WRRE
ET IS G

|

@ 5

(b)

3
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11.

12.

13.
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Film coefficient is defined as

_ Inside diameter of tube

(@) Equivalent thickness of film

Thermal conductivity

(b) Equivalent thickness of film
Specific heat X viscosity

(©)  “Thermal conductivity

Film coefficient x inside diameter
Thermal conductivity

(d)

Emissivity of a white polished body
in comparison to black body is

(a) Thigher

(b) lower

(c) same

(d) none of the above

LMTD in case of counter flow heat
exchanger in comparison to parallel
flow heat exchanger is

(a) higher

(b) lower

(c) same

(d) depends on the area of heat

exchanger

Thermal diffusivity is expressed by
following formula

@ p—lé—p
o 2
o 2

’
@ B2

The numerical value of prandtl
number is about

@@ 0.1
() 0.3
() 0.7
@ 17
P.T.O.
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(d) TTETOT FOHT TR T

HIelt gae W amafaa gegur fafeor
W Bl

(a) Wit qmatae & ST |

(b) E TR & ST |

(c) TN 3rawniya & ST |

(d) S of

a1 % B ¥ O e gig & WY
T TE & 2

(a) TS TR

(b) T fagean

(c) A

(d) i v

e GAE §RT FHT RIFRRE § T
T T o §

(a) TE® =R d FHieg &L

(b) WU T=R F Ufed TR/

(c) Wiea TR g Fies T

(d) S | | Fig @

Fuirg foraear ol § SR gt €
(a) AW AYF

(b) TAAHH

(c) 3 ¥ AtF

(d) vEHEr W it S € |

KA (t, - tz)ft
x

FoA v TqHERT Q =
t,—t,

& AT A E

(a) S faay

(b) T OIS

(c) T YU

(d) T
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The heat transfer equation Q = ¢ AT*
is known as

(a) Fourier equation

(b) Laplace’s equation

(c) Stefan — Boltzman equation

(d) General heat transfer equation

All radiations coming on black body
(a) All arereflected

(b) All are transmitted

(c) All are absorbed

(d) All of the above

Which of the following property of
air does not increase with rise in
temperature ?

(a) Thermal conductivity

(b) Thermal diffusivity

(c¢) Density

(d) Dynamic viscosity

In free convection heat transfer,
Nusselt number is function of

(a) Grashoff no. and Reynold no.
(b) Grashoff’s no. and Prandtl no.
(¢) Prandtl no. & Reynold no.

(d) None of the above

The thermal diffusivities for gases are
generally

(a) more than liquid

(b) less than liquid

(¢) more than solid

(d) depends on viscosity

In case of heat flow equation
KA (t - t) h-b,
=—""—", the term is
x x
known as
(a) thermal resistance
(b) thermal coefficient
(c) temperature gradient
(d) thermal conductivity
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23.

24,

25.

26.

Foia AT § RRET Faw o du §

(a) TH-Reem § Fo RIARROT % fere

(b) F-Rewmei ¥ e wAFRT % o

(¢ T fwmelt 3o WERRO %
foe

(d) I § ¥ HE T

SO TR S 3T &l €
(a) I o |

(b) FEEEH ¥

(c) weiaAd

(d) Iwaa ol

a1fyed IeQiod &HaT a1 aveed &
fopa Forae |/ ST ST € 2

(a) foufam

(b) wi® F FEm

() Rk SeesT Faw

(@ wifER e

I 99aT 9 SOV gWaT
s ot gaE & fo swEe @ weo
el GeIE H SeareTd &T9ar % TR Bl
¥ a7 e T g T T 2

(a) FreamE & FaAER

(b) WEA SegsmT P ER

(c) Foa-fowene fram & gRT

(d) R o FEETER

s Frem 9 g e § e S vEE
el 7, Fii

() o P oom eEE
(b) P fafire o1 819 & RO
(c) PRt i HTET % BRI
(d) Tr=r-fir= qmosen 2 % BROT

P G U B T FEE ekl
Tt 2

)
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Fourier’s law of heat conduction is

valid for

(a) one dimensional heat transfer
only

(b) two dimensional heat transfer
only

(c) three dimensional heat transfer
only

(d) none of the above

Heat transfer is used in
(a) Heat engine

(b) Air conditioning
(¢) Refrigeration

(d) All the above

The value of wavelength for
maximum emissive power is given by
(a) Wien’slaw

(b) Plank’s law

(c) Stefen’s Boltzman law

(d) Fourier’s law

The ratio of the emissive power and
absorptive power of all bodies is the
same and is equal to the emissive
power of a perfectly black body. This
statement is known as

(a) Kirchoff’s law

(b) Stefan boltzman law

(c) Wien’s displacement law

(d) Plank’s law

Heat flows from one body to other
when there have

(a) different heat content

(b) different specific heat

(c) different atomic structure

(d) different temperature

Which of the following has maximum
value of thermal conductivity ?

(a) Aluminium

(b) Steel

(c) Brass

(d) Copper

P.T.O.
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27.

28.

29.

30.

TOE AR @ Q) fgarl # o yaw o
FE Q/Q, ¥ TH T erh
K, = 2K, @ Q,/Q, I AH &M

(@ 1

(b) 05

© 2

(d 025

uf-varl s faftmfs &

(@) T TR YA W GaQ &I 32
Bare |

(b) T T VAVER AN TUH 3TN
HEd € |

(¢) T aTe M W e SR 38
BAAE |

(d) I § QB T

T g Een §

(a) SV sman Icafoa emar @
afyF Eat € |

(b) JEviya auE I FHAT &
TR et € |

() Jawifa ewar Icafod aHar 9
T gl € |

(d) IR H A HE T

Freit Tae fafeor et w falk s
e

(a) p=0,t=03ﬁl'a=1
b p=1,1=03Ra=0
(¢ p=0,t=13Ra=0
d a=0,t+p=1
STt o = TesRERY

p = Feritarefeet

1 = giathEifee

(6
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The ratio of heat flow Q,/Q, from

two walls of same thickness having
their thermal conductivities as
K, = 2K, the value of Q,/Q, will be
(@ 1

(b) 0.5

© 2

(d 025

In counter flow heat exchangers

(a) both the fluids at inlet are in
their coldest state

(b) Dboth the fluid at inlet are in their
same state

(c) both the fluids at exit are in
their hottest state

(d) none of the above

At thermal equilibrium

(a) Absorptivity is greater than

emissivity

(b) Absorptivity is equal to
emissivity

(c) Absorptivity is lesser than
emissivity

(d) None of the above

Depending on  the radiating

properties, a body will be black when
(a p=0,t=0anda=1
®b) p=1,t=0anda=0
¢) p=0,t=landa=0
d a=0t+p=1
Where a = absorptivity
p = reflectivity
T = transmissivity
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Fr . () mew g a2 Wiy 4 & ft wer & o A |

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

(ii) g JET & @ 9IS HHEAR U A §F P |

Solve all parts of a question consecutively together.
(iii) WW&##QB#WW !
Start each question on a fresh page.
(iv) af s & o @ @t Ferfer o st sran 8 W

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

1. @ ﬁmwammﬁwmmmﬁmwmﬁ%‘?mm
T |

What do you understand by steady and unsteady state heat flow through
conduction ? Explain with example.

(i) oI W T et Were | R W HE |
Differentiate between free and force convection.
(iii) TIFE SO OIS, W@HW@WWWM% ?
How local overall heat transfer coefficient is effected from fouling factor ?
(iv) o ¥ faeneA fraw i e S |
Define Wien’s displacement law.
) <7 ST T T3 ST SISt AR S HeRY |

Explain the concept of number of transfer unit of heat exchanger. (2%5)

2. (@ @gﬁﬁﬂﬁﬁmm%ﬁqﬁwmwaﬁﬁq |
Derive expression of Fourier’s equation for heat flow through composite wall.
(i) STrEe o & AL TA SR % 7T G e T |
Derive a formula for Logmean area of hollow cylinder. (6x2)
) P.T.O.
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3. () o s died o e Wl e | I W HINT |

Differentiate between critical thickness of lagging and lagging of pipe.

(i) T 8 Al Her W JeAEHR IS S 25 Jeft ot & 1 U T 150 °C qoEE 9 390
FRT 15 °C TOHE W B T | 98 AIOHH B a9 T & 8 9 ST 1 FEE &t
¥ | g 7% JoFTER TS QUiadl TS W T &, At U Y ardr et T BT |
A rod of 8 cm diameter and 25 cm length is maintained at 150 °C at one end and
15 °C at the other end. These temperature conditions are attended when there 1s
heat flow rate is 8 watts. If cylindrical rod is completely insulated, then
determine the thermal conductivity of the rod. (8+4)

4. (i) vy S e S S ahea S e § IRy |
Explain the complete process of making thermal boundary layer.

(ii) ST TR B R R &) fam e den Swn d o S ¥ 2 fel Q@

Ty wifua HifAT |
How many types of dimensionless number are used in heat transfer ? Establish
relation in any two numbers. (6x2)

5. () S b s i 6 v e s & 2 e |
How heat exchangers are classified ? Explain.
(i) CTTOT WA AYRH ST @ ST farrad B yeriterr 3 3R W HIAT |
Differentiate between logmean temperature difference and effectiveness of heat
exchanger. - (6x2)

6. (i) Il GE, I TaAE I YHL GE, At gae A Rea weR B & 2 anenEd |
How real surface is differ from black, white and grey surface ? Explain.
(ii) T oz Fram B gF H e 4 YHEE |
Explain Steffen Boltzmann law with help of formula. (6x2)

7. = = e
Explain the following :
() Uewenll Td Her ST &l
Monochromatic and total emissive power
(i) afFm wg
Buckingham’s theorem
(iii) feRA e
Electrical analogy (4x3)
g. P dQ feddl @t w fembomt fefid -
Write short notes on the following : (any two)
() T 2ga weR & T fafmas
Fin tube type heat exchanger
(i) Pl UIH
Shape factor
(it)) THaifaa Ty Huws

Evacuated porous insulators (6x2)



