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ff;( Lf", ,~," ,~ Heat Transfer
\.... OR"" ..••
~~" ;'il~~;'3'h;l ,';( Max. Marks: 100

. •••••~o~~~·~
oi ,~~_~_, ~ swer any FIVE full questions, selecting one Full question from each module .
.g . 2. Use of Heat transfer Data hand book, Thermodyamics Data hand Book, and steam
u •
[ tables are permitted.
1j 3. Assume missing data suitably.
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~ Module-l
~ a. What are three ways heat is transferred? In brief explain them. (05 Marks)

. ~ b. What are boundary conditions? Explain anyone of the boundary conditions with a sketch.
~ ~ (OSMarks)
~~ c. Derive the general three - dimensional unsteady state heat condition equation with heat
.§ ~ generation, in a Cartesian coordinate system for an isotropic material with assumptions
.o 11 made. (10 Marks)gfoo
:§ ~ro'1'
§ oil OR
:;; ~ 2 a. Find the heat flow rate through the composite wall as shown in Fig.Q2(a). Assume one -.c (l.)

"';.~ dimensional flow. K, == 150 w/m=C: K, == 30 w/ mrC, K, == 65 w/ maC, Ka= 50 w/ m=C.
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c 'D.~0

"0, ~ b. Explain the experimental method of determining the thermal conductivity ofa metal rod.E >o ~ (10 Marks)
~20<
"""':N Module-2

3 a. Define Fin, and list the common types of fin configurations. Write a note on any two types
of fin with a neat sketch. (05Marks)

b. Define Efficiency of fin and Effectiveness offin. In brief discuss on both. (05 Marks)
c. With assumptions, derive an expression for temperature distribution and rate of heat transfer

for an infinitely long fin. (10 Marks)
•
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4 a. Write a note on transient heat conduction. How to analyze transient heat flow? (05 Marks)
b. Write a note on Biot number and Fourier number with their significance on transient heat

conduction. (05 Marks)
c. A steel ball of 5 cm diameter at 450°C is suddenly placed in a controlled environment of

lOO°C Considering the following data, find the time required for the ball to attain a
temperature of 150°C. Take Cp= 450 J/kg-K, K = 35 w/mk, h = 10 w/m2 -k,
p = 8000 kg/rn '. (10 Marks)

Module-3
5 a. Differentiate between the experimental, analytical and numerical methods of determining

the solution of a heat transfer problem. (10 Marks)
b. Explain the finite difference formulation of the differential equation of one - dimensional

steady heat conduction. (10 Marks)

OR
6 a. State:

i) Emissivity
ii) Stefan Boltzmann's law
iii) Kirchoff's law
iv) Plank's law
v) Wein displacement law

b. Write a brief note on the Radiation shape factor ad Radiation shields.
(to Marks)
(10 Marks)

Module-4
7 a. With neat sketches, explain velocity boundary layer and thermal boundary layer over flat

plate. (10 Marks)
b. With assumptions derive an expression for Nusselt's number in terms of Reynold's number

and Prandtl's number for forced convection. (10 Marks)

OR
8 a. Define the following terms with their significance.

i) Reynolds number
ii) Nusselt number
iii) Prandtl number
iv) Laminar flow
v) Turbulent flow. (10 Marks)

b. Air at 20°C and at atmospheric pressure flows over a flat plate at a velocity of 1.8 m/so If
the length of the plate is 2.2 m and is maintained at 100°C, calculate the heat transfer rate

. idth . h . f ai b lk f (100
2
+ 20) -- 60 -cper umt WI using t e properties 0 air at mean u temperature 0

are p = 1.06 kg/rrr',
KJCp= 1.005-,
Kg

W
K = 0.02894 -0-'

mC

Pr= 0.696,
,m-

y = 18.97 X 10-6
•

S
(to Marks)
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Module-5
9 a. Discuss the regimes of pool boiling curve for water. (to Marks)

b. Saturated steam at tsat= 900e (p = 70.14 KPa) condenses on the outer surface ofa 1.5 m
long 2.5 m OD vertical tube maintained at a temperature Too = 70oe. Assuming film
condensation calculate:
I) The local transfer coefficient at the bottom of the tube.
2) The average heat transfer coefficient over the entire length of the tube.
Properties of water at 800e are PI = 974 kg/rrr', Kt = 0.668 w/mk, III = 0.335 x 103 kg/ms,
hfg= 2309 kJ/kg, p, « p., (10 Marks)

10 a. Define heat Exchanger and Logarithmic Mean Temperature difference. Differentiate
between parallel and counter -flow heat exchangers. (10 Marks)

b. In a counter flow double pipe heat exchanger, water is heated from 25°e to 65°e by an oil
with a specific heat of 1.45 kJ/kg and mass flow rate of 0.9 kg/so The oil is 'cooled from
2300e to 160oe. If the overall heat transfer coefficient is 420 w/m=C, calculate the
following:
i) the rate of heat transfer
ii) the mass flow rate of water and
iii) the surface area of the heat Exchanger. (10 Marks)

* * * * *
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