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Question no.1 is compulsory. Q
Attempt any THREE from question no. 2 to 6. Q
Use illustrative diagrams where ever possible. bQ'
Ql)  Solveamy Four 20‘}(’)
a) What is meant by film condensation and dropwise condensation? )
b) 'What is Fin? What are the various types of fins? ?\'5_
¢) Explain the number of transfer umits (NTU). "\@
d) Define Thermal Diffusivity and state its significance. Qsﬁh
¢) Define: Radiosity and Iradiation. \\{p
,p\"-:
Q2) a) Derive the relation for heat transfer through fin with insulated the assumptions 10
clearly. ‘3\—
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‘ ¢) A copper wire of radius 0.5 mm is insulated ani ith plastic (k = 0.5 W/m X) 07
sheathing 1 mm thick. The wire is exposed to at 30°C and the outside surface
mﬁummswmfmrmmemﬁmmmmn{mhymmmmnm
part of the insulated plastic is above 75°C. Alsb calculate critical thickness of insulation.
For copper: thermal conductivity = 400 K, specific electrival resistmce =2 X 107
obhm-m. \?
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Q3) a) Ushgdimemiumlmlyni@%mmsimfmfcmedmmﬁm:— 03

b) A&ﬂaﬁno@ubbﬁumnndEﬂ"Cﬂuwsmthﬁmfs velocity through main trunk duct 08
dn&mﬁﬁmﬂq-mﬂhﬁﬁumhmmmmdmdﬂm oo
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¢)  What is meant by Fouling in Heat Exchangers 04

Q4) a) Distinguish between specular and diffuse radiation. 04
b) Prove that ihe total emissive power of black surface is x time the intensity of radiation. 06

c) 16.5 kgfs of the product at 650°C (c, = 3.55 kl/kg K), in a chemical plant, are tobe used 10
to heat 20.5 kg/s of the incoming fluid from 100°C (c, = 4.2 kVkg K). If the overall heat
transfer coefficient is 0.95 kW/m’ K and the installed heat transfer surface is 44 m’, N
calculate the fluid outlef temperature for the counter flow and parallel flow arangements. o

,?45 s”

Q5) &) Dmiveﬂwmhﬁannﬁp&mm&ceﬂmﬁmmdﬁcmbﬁofmﬁﬁm&a 10 ca
parallel flow heat axchanger. \\\‘ﬁ

b) A thermocouple indicates a temperature of 300°C when placed in a pipeli eeahot 05
gas is flowing at 870°C. If the convective heat transfer coefficient
thumomphmdgasisﬁﬂ'ﬁﬂm’&ﬁndﬂmduﬂmnmmpm%@mmuplﬂﬂ
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How small a hole must be made in the sphere to make an that will have an
absarptivity of 0.97 Ve
Q?"
S .
Q6) a) Write a short note (any Twe) \?* 08
1) Heisler chart i
2) Importance of numerical methods Q\’?*
3) Heat Pipe )
b) Ihawﬂmboiﬁngmandihﬁrg&:diﬂ‘umbommms 05

) AlSmmdimnetu-mildsmal\ (k= 42 W/m °C) is exposed to cooling airflow at 07
20°C resulting inﬂmwn@umuﬂinimth=lmwmmc.

Determine the fullov@

(i) Time W}aol the sphere from 550°C to 90°C.

{h‘)lnmmnnpg‘hmmﬁu-mz minutes after the start of cooling. >
Fm?ﬂ?hgtake: p = 7850 kg/m’, ¢ = 475 Jkg °C, a = 0.045 m¥h




