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. HEAT TRANSFER'
(Mech anu:al Engmeerlng)

Time: 3 Hours Max Marks: 75
Note: 1) Question paper consists of Part A, Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.

ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks

T and may haVe a; b aS sub questlons P e e

1v) Approwd data book is permltted

PART - A

(25 Marks)

From a heat transfer point of view, what is the difference between isotropic and un-
isotropic materials? . 2] ..
;’How does one- dlmenblonal heat tlanster dltfer from two dlmenswnal hedt transfer‘?
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C) What is heat generatlon ina sohd? lee examples. [2]
d) Consider heat transfer between two identical hot solid bodies and the air surrounding
them. The first solid is being cooled by a fan while the second one is allowed to cool

naturally [3]
¢)  In which mode of heat transfer is the convection heat transfer coefficient usually
""" _.-hléher natural convection or forced convection? Why? [21"

Can a heat transfer system involve both internal and external convection at the same

time? Give an example. [3]
g) How does a cross-flow heat exchanger differ from a counter-flow one? What is the
difference between mixed and unmixed fluids in cross-flow? [2]

What is natural convection? How does it differ from forced convection? What force

causes | patural convection currents?. & A [3]
.What is. the difference between pool bolhng and flow bmhng‘? N I A J
State ‘and explain‘thé Wien'— Displacement Law. " Teet R [B]e
PART - B
(50 Marks)

Consider a cold canned drink left on a dinner table. How would you model the heat

B A "'Stcady or transient?Also, which ‘coordinate system. would you use-to analyze this heat. /

transfer problem, and where would you place the origin? Explain.
b)  State and explain the different types of boundary conditions applied to heat conduction
problems. [5+5]
OR

What is external forced convectlon" How daes it differ. fram mtemal forccd convectmn .._.___:_.' '

;"transfcr to the drink? As ‘one-, two- or three- dlmensmnal‘? Would the: heat transfer be: /%




9.2)

b)

10.a)

b)

11.a)

b)

;;"'analogy in forced convectlon

é-.Determme the hydrodyndmw entry length for ﬂow at.-’: :
rate of 0.015 kg/s of water through a circular tube of inside diameter 2.5cm. [10]

Consider a round potato being baked in an oven. Would you model the heat transfer to
the potato as one-, two-, or three-dimensional? Would the heat transfer be steady or

__..-trarlslent" Also,; whtch coordinate system would” you use to solve thlb problem and--.,._
-where'would you place the, origin? Explain:; X L

Give three apphcatlons of heat transfer that involve all the three modes of heat transfer N

Explain each one in detail. [5+5]

Derive an expression for heat flow through solid sphere with heat generation.
Derive an expression for the heat loss per square meter of the surface area for a furnace

wall when the thermal eonductmty varles w1th temperature accordmé, tos the relation;,  ~
: . £ . ; : : 1 5+5] i
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What criterion are considered while deigning and selecting a fin?
Define the effectiveness of a fin while justifying its usage. [5+5]

What is meant by dimensional analysis? Explain in brief.
Discuss, briefly thermal and hydrodynamlc boundary ]ayer and obtam Reynold’s

How are the average fr1ct10n and heat transfer coefﬁc1ents determlned in ﬂow over a

flat plate?
Engine oil at 80°C flows over a 6-m-long flat plate whose temperature is 30°C with a
velocity of 3 m/s. Determine the total drag force and the rate of heat transfer over the

entlre plate per un1t w1dth _ _ _ [5+5]

OR
What do you understand by hydrodynamic and thermal boundary layers? Illustrate with
reference to flow over a heated flat plate. How is the boundary layer thickness defined?
A water heater is fabricated by a resistance wire wound uniformly over a 10 mm

diameter and 4m-long tube. The resistance element maintains a uniform-heat flux-of.
.1000W/m”. The, mass flow rate ‘of water.is 12kg/hr and 1ts inlet tempeerature is 10°C. | o
Estimate the surfacé témperature of tube at the exit.” [5+5] *

What is the difference between film and drop-wise condensation? Which is a more
effective mechanism of heat transfer?

Consider film condensation on the outer surfaces of a tube whose length is 10 times its
diameter. For which origntation of the tube will the heat transfer rate be. the highest:

:;:"horlzontal or Vertlcal ? Explaln Dlsregard the base '1nd top surfaces ot the rube [5+5]'"}

il 3 o MY Nl “OR 47 S T T A T :
Der1ve an expression for the shape factor in case of a radlatlon exchange between two
surfaces.

Show that the emissive power if a black body is m — times the intensity of emitted
radiation. [5+5]
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) bulk temperature of 600C at a_.-? -




