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HEAT TRANSFER

fuffa wva . 39 (FAftrHas 31 : 60
Time allowed : 3 Hours| [Maximum Marks : 60
Pz () yE-EAdTIEAG AeEaHE

Note : There are THREE sections in the paper A, B and C.

i) Qg d g aea 1 & @l 10 4 % I e | S YT G 3 F1 8 T
& 10 57T TGFE TR & ToA # 8 |

Answer all the 10 parts of the question No. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

i) Q@ @ & 8 yvl 4 @ [ 6 g & FaT A | FF N 3 3HE B8 @
#7375 AIET / 50 9} 7 I 7T |

Answer any 6 questions oul of the 8 questions in Section B. Each question
carries 3 marks and to be answered within 5 lines / 50 words.

(iv) QT 6 ol 4 @ fol 4 yvl % 3 AT | ¥ % T 8 3% FTRTT
77 15 ST% / 150 &G 4 3T G |

Answer any 4 questions oul of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

v) m#wn%m?yﬁaﬁmwmaaaﬁm /
Solve all the questions of a section consecutively together.
(vi) ﬁwﬁﬁmﬁ#ﬁ@ﬁiﬁﬁmﬁm? /
Only English version is valid in case of difference in both the languages.
JaH — T
Section — A
@) Wﬁﬁﬁmmﬁgﬂm% ?
(a) I (b) Tt
() UeHitEH (d) TS

Which one of the following is electrically most conductive ?
(a) copper (b) silver

(¢) aluminium (d) gold
E (1of4) P.T.0.
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(i) T9EH T 9T a1y i ardd Freehdl
(a) e 2 (b) wedt?
(c) 3R TEdl 2 (d) HEFE
Thermal conductivity of air with rise in temperature
(a) increases (b) decreases
(c) constant (d) None
(i) et & fere arared i s wyerar g < STt 2
(a) k/ (b) k/4h
(¢) h/2k (d 2k/h
Critical thickness of insulation for sphere is given by
(a) k/h (b) k/4h
(c) h2k (d) 2k/h
(iv) ftfer <t guret FrEdsfiear & fow, aftie 6 mes - arfze )
(a) 9@ (b) |
() I3 (d) WG
For effective working of fin, the thickness of fin should be
(a) more (b) less
(c) zero (d) unpredictable
(v) Za 3 1 3T SEE FEUEAIR |
(a) <TEA (b) Ha#A
(c) fafem (d) <TeH Ud HaE
Heat transfer in liquid and gases take place by
(a) Conduction (b) Convection
(c) Radiation (d) Conduction and Radiation
(vi) =ea % e Frm & SATER aT9HE (| WA &% & 39 98 F t, d199H W 29
%1 T I ¢
(@) B=hA(t +t,) (b) 0=hA(t, -ty
() O=hA(t, -t,) (d) 0=WA({, +ty)

According to Newton’s law of cooling, the rate of heat transfer from a solid surface
of area A at a temperature t, to a fluid at temp. t, is given by

(@) O=hA(t, +t,) (b) ©=hA(t, -t

(€©) 0=WA(, -t d)  0=WA(, +t,)
(vii) WA diecqana faars 6 36 2

(a) w/mk (b) w/m2k?2

() w/m2k? (d) w/mk?

The unit of Stephen Boltzmann constant is

(a) w/mk (b)  w/m3k2

(c) wmk* (d) w/mk?
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(viii) FforeT &t Ieasiehal B2 |
(@ 1 (b) 0
() (d) I | 8 HIE TE
Emissivity of a black body is .
(@ 1 (b) 0
(c) = (d) None of above
(ix) NTU @1 3afyma 2
(a) TUHIARA sHEd S EET  (b) AT FHTEAT <hl FE&AT
(c) et FhIAl hl T (d) I HE AE
Meaning of NTU is !
(a) Number of Transfer Units  (b) Number of Temperature Unit
(¢) Number of Total Units (d) None of the above
(x) e Fafmaes 3 fera @i WTeR AT fe S @
(wiEl dehas! & A 319 2)
At At
(&) (&)
(a) log ——=— (b) log ———
At, — At, At; - At,
Ay
At =1 At. Alz
(o St @ —
log (31—2) log ( Atz)
Log. mean temperature difference for a heat exchanger is given by
(where notations have usual meaning)
At At
(a) log ————-(El) (b) log ————-(E;-)
Ay
Aty — At At
@ i z (d) _—__;E_L (1x10)
o (32 loz (31
Yo —
Section — B
aver ¥ fern s @1 fam fafed |
State the Fourier's law for conduction. 3)
afifapr <61 sreTerRaT & 319 91 B & 7
What do you mean by effectiveness of fin ? (3)
YaTee G 1 uteid A |
Define Reynold’s Number. (3)

P.T.O.
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10.

11.

iz

b

14.

15}

g 8 3T 1 AT B 7 39 TR Fa1gd |

What do you mean by convection ? Write its types. (3)
ot %1 fereemam o fem s |
Describe the Wien’s displacement law. (3)
fepraries =1 faferon 1 foam fafiaa |
Write down the Kirchoff's laws of Radiation. (3)
o fave, vaa fve aeun aresff fave =i awssd |
Explain black body, white body and transparent body. 3)
FTR SaTE et fafiee ¥ fore o e v 6 s # |
Explain the LMTD for parallel flow heat exchanger. 3)
e —
Section - C
T SR E HET gRI FHT 0 HE &ld1 8 7 J9sEd |
How heat transfer takes place through a plain wall by conduction ? Explain. (8)
U A6 & HIas HAIEH ad FATAS (4591 710 It |
Determine the radius of insulation for critical insulation of a cylinder. (8)
w1 fafrmfiat o1 affen Hifsd aun frdt v i wriwoneh afas awsme |
Classify the heat exchanger and describe the working of any one with sketch. (8)
fafero st faaor s =t @wzms |
Explain the radiant energy distribution curve. (8)
fesremdt e fafamfim & fow @i wen a1 g sge= Fifs |
Derive the formula of LMTD for counter flow heat exchanger. (8)

U U139 I ETa H1 a9HH 85 °C. & 39 93T & 60 °C. AYHH I T WaTEa & @ 2
afe qTgY TaE H1 FHT =1 i 581.5 W/m? k Bl 79 U139 Hag & Sfa i et Hawa
Y Gagd a0 F1 =001 1 5T 7 hif |

The temperature of surface of a pipe is 85 °C. Water is flowing at 60 °C from this

pipe. 2f heat transfer coefficient is 581.5 W/m? k then calculate the heat transfer rate
by convection from per unit area in m? of pipe surface. (8)
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