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Fourth Semester
Mechanical Engineering
Scheme OCBC July 2022
HEAT TRANSFER
Time : Three Hours Maximum Marks : 70
Note : 1). Attempt total six questidns. QuestionNo. 1 (Objectivé type) is
compulsory. From the remaining questions attempt any five.

Tl B: U FA DI 4T A 1 (RS THR P
Rt 31 9y weAl § @ 58 uig @f g DI

i) Incase ofany doubt or dispute, the English version question
" should be treated as final.

) off YR & g syar fiare H Rufy F st yr &

e I SiferT AT SR
1. Choose the correct answer. 2 each
TE TR BT IIT DI
i)  Which ofthe following is amethod of heat transfer?
(a) Convection (b). Radiation
(¢) Conduction (d) Allofthe mentioned
Freferian ¥ & Bl W ST Rk B @ AR 37
(3r) HagT (@) fafesor
(%) e (7) SfegRaa at
i) ~ Which ofthe following is the rate of heat transfer unit?
(a) Watt (b) Pascal
(c) Joule (d) Newton
freaforRag § @ o ) ST TR 3HE 6 R 82
(ar) gre (3) IR<hA
() S (]) =
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i) Thin glass plate is an example of
(@) Transparent body (b) Opaque body

(c) Blackbody (d) White body
Tqell wie B e TP SRR 3
(31) uReelf R’R (9) 3ureef =R
(%) e Rk - (3) g WK
iv)  Which one is having highest value of overall he?.t transfer
coefficient?

(a) ‘Steam condensers
' (b) Feed water heaters
(c) Alcohol condensers

(d) Steam
Y ST RIFICR UIE BT 91 Te IR e 37
(31) WA PBSTER (9) B8 AR &R

(H) 3fePpigel PR (T) Mg
v)  Theunit of thermal diffusivity is
oy frRusfierar it g @

(8 m¥hr-K (b) Kcal/m%hr
() m*hr (d) m/hr-K
2. a) Definethermal diffusivity. T 2
Ay fevuediear o aRofie @)
b)  Explain thermal conductivity of materials. 4

A Y A arerhar B TR
¢) Ametalrod 0.4m long and 0.04 m in diameter has one end at
373 K and another end at 273 K. Calculate the total amount of
- heat conducted in 1 minute (Given K =385 J/ms °0) .6
0.4 Hex offt &R 0.04 Hex @ areht @ urg H BT = @
RRT 373K o iR g RR1 273 K ) &1 1 fme & whafer
ST BT Pt AT DY 0T FR | (fg@n m@r K = 385 J/ms °C)
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3. a) Whatisfinefficiency? : ‘ 2
o g&ar &7 87 ‘
b) Explain lumped parameter approach and physical 51gmﬁcance of

time constant. 4
HHEATT .
¢) Explain Heisler chartindetails. 6
TR TIC BT AR F FHsIsy)
4. a) Define forced convection. ' 2
BIRE WA B aRuifid o
b) Explainvimportance of non-dimensional quantities. 4

IR-3H AATST T HEE TSy

¢) Air 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 is 50°C. Presuming thermal conductivity
of airas 0.0266 W/m-deg, estimate the value of local heat transfer
coefficient. 6
20°Cam1=rmaﬁgm75°carqmqq¥a=ﬁqaﬁw®aq‘\f
vaTfed ERit &1 I G For & 5 e I e @ 0.5 el
R R A 50°C g1 ga1 i ardia e @ 0.0266 W/m-Raft

AR T 19 RIFIRYT U & H1 &7 STHM Y|

5. @) Defineradiation shielding. o 2
fafrror ufRemor @ Ryl o
b) Explain physical mechanism of thermal radiation. 4
erfer fafemor & Wi dr @) wHssyl '

¢) Aradiator in a domestic heating system operates at a surface
temperature of 60°C. Calculate the heat flux at the surface of the
radiator if it behaves as a black body. 6

TR BT R 7 v RMFTex 60°C & Fad) A= W Fanferd
g 2 aﬁif%wwﬁiﬁaﬁrfﬁqusl{ BRAT & Al IFE)
g W Eﬁﬂg P qUAT TR
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a) Define the term overall heat transfer coefficient. 2
T 1Y FIFIOR ge @) gREIRE |

b) What is meant by fouling factor? How does it affect the
performance of a heat exchanger? 4
U BRE | AT TR §? g BIe TaREor & Hed B B
T &= 87

¢) Discuss the importance of heat exchangers for industrial use.

6

aifefies Sua & g e vavdon & HEe W gal |

a) Whatis transient state of heat transfer? 2
ST TR & & sraver & 87

b) Distinguish between the conduction, convection and radiation
modes of heat transfer. 4
ST FUFARU & T, Hag 3iR fafemor ms & g iR |

¢) 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 thermal
conductivity of the brick is 0.5 W/m°C and the wall thickness is
200mm. ' 6
el & AaR 6 ot Fag 200°C R 4R I a8 50°C )
gt 21 R & ufy @t Hiex dwher 5 g arett g1 & o |
afe e &t ardig Fremar 0.5 W/meC & 3R <ar & g
200 farft 21

Write short notes on any three. o 4 each

a) LMTD for parallel flow heat exchanger

b) Steady and unsteady heat transfer

¢) Fineffectiveness

d) Intensity of radiation

(4]

gl o= dfém Rogoft el
3) TR YO8 &IE TaToR & fow LMTD

9)

RR 3R IR T WIFTER

|) o varasfear

g)

fafesRor <Y dterar

AT TP
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