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Fourth Semester
Mechanical Engineering
Scheme OCBC July 2022

HEAT TRANSFER

Time : Three Hours Maximum Marks : 70

Note : )  Attempt total siv questions. Question No. 1 (Objective type) is
compulsory. From the remaining questions attempt any five.
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i) Incase ofany doubtor dispute, the English version question
should be treated as final.
Nﬁm%ﬁamﬁmﬁ@rﬁﬁdﬂvﬁwfﬁ
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1. Choose the correct answer.

TE IR &1 9T DI
)  Whichof'the followingisa method of heat transfer?

(a) Convection (b) Radiation
(c) Conduction (d) Alloftheme
P 3 & @i < S Wi A
(1) FaeT | (3) fafp=or

() T (z) Sfgfad

i) Whichofthe following is the rate of heat tra
(a) Watt (b) Pascal ':
(c) Joule (d) Newton ]
frfefag § @ o df ST TR §
(37) d@ic (¥) UPeT
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example of
(b) Opaque body

(d) White ?ody

i) Thinglass plateisan
(a) Transparent body
(¢) Black body ’
qadh ol Qe o FTE

(%) wreeelt adi () aradlf MR
(§) o TR () " MR

»)  Which one is having highest value of overall heat transfer
coefficient?

(@) Steam condensers
(b) Feed water heaters
(c) Alcohol condensers
(d) Steam
T ST TRV Ui Bl A qeE AU 10
(1) & HTR (3) B AR gexR
(9) 3FcDIed DeTER (3) W
v)  Theunitofthermal diffusivity is
g ReRoeiear d oS 8
() m*hr-K (b) Kcal/m?-hr
(c) m’hr (d) m/hr-K

2. a) Define thermal diffusivity.
g et @ aRefd |

b) Explain thermal conductivity of materials.

|l H adig Arerndr df TR |

c) Ametalrod0.4m long and 0.04 m in diameter :

373 K and another end at 273 K. Calculate the te

heat conducted in 1 minute (Given K =385 J/ms

0.4 Hiex et 3R 0.04 fex 2 areft o T

RRT373K R aR @I RRT 273K W 21 1 f

1 B Pt A WA | (Rar my K
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3. 8 Whatis fin efficiency?
= qwen ' 29 .1 atomifoance of
b)  Explain hamped parameter approach and physical sigh! - 4
time constant. -cﬁ
g drfier gt ok W R|D & wifer &
o 6
©)  Explain Heisler chart in details.
TR T & Rvar Qe
4. a) Define forced convection. 2
B T B aReig
b) Explain importance of non-dimensional quantities. | 4
Rt "e @ e ey
<)

Alr at 20°C flows over a flat plate maintained at 75°C.
Measurements show that temperature at a distance of 0.5mm
from the surface of plane iis S0°C. Presuming thermalionductivi

of airas 0.0266 W/m-deg, estimate the value of C
coefficient.
20°C AUHE Jrell g1 75°C G99 1Y g ¢
yaIfed Bl 81 99 § Il TeldT & P O Bt @
R TR A S0°C B @1 P ey e
HFR RIF A9 RIHIER 01 & 0 &
5. a) Define radiation shielding.
fafszor uRemr @) oo @ 1
b)  Explain physical mechanism of thermal radia
et fafawor & it o5 o TmemRw
¢) Aradiator in a domestic heating system op

temperature of 60°C. Calculate the heat flux
radiator if it behaves as a black body.

Bl Aifen et # 1a e 60°C ¥ %
2T 21 3 egex v e a7 H g
Hdg R dY YaTg &l TuHET a| J
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6. a) Define the term overall heat transfer coefficient.

T AT e o @ qRufie o
b  What is meant by fouling factor? How does it affect the

performance of'a heat exchanger? 4
wmﬁmmt?%mmﬁmésmﬂ#ﬁﬁ
wiRe & §7

¢)  Discuss the importance of heat exchangers for industrial use.
. 6
st Sw & Ry die vaweiond & Ae W Tt o)
7. a) Whatistransient state of heat transfer? g -

ST AR H el e @ #7?

b) Distinguish between the'‘conduction, convection and radiation
modes of heat transfer. 4
T RIHIARYT & T, Fag iR fifeur At & g 3idk |

¢) The inner surface of furnace wall is at 200°C and outer surface ‘

at 50°C. Calculate the heat lost per m? area of the wall. If ther
conductivity of the brick is 0.5 W/m°C and the wal

200mm. |
vg‘?ﬁaﬂanﬁnﬁa-\&ﬂagzomcwsﬁ?mﬁ?
gt 81 SR & wfy af fex damer § 89 arelt g1f
Hﬁieﬁmﬂammoswm%%sﬁ?‘
200 At 21

8. Wnte short notes on any three.
a) LMTD forparallel flow heat exchanger
b) Steady and unsteady heat transfer

- ¢) Fineffectiveness

d) Intensity of radiation
fodt oft7 ox Wi feoaoft forRau
%) AR FaE dic trEoR & forg LMTD
7) fRR IR IR T RIHIRT
) 5 pvradfterar :
) faféor &t dgar
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