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General Instructions

(i) All Sections (A, B & C) are:
(i) Options, if any, are specifie

Sspective sec]

Ten MCQs/Fill in the BI, 01 Mark each = Choose the orrect answer as

applicable.

2. The non-dimensional parameter known as Stanton number is used in which of

the following heat transfer?

{a) Natural convection heat transfer
(b) Unsteady state heat transfer

(c) Condensation heat transfer

{(d) Forced convection heat transfer

3. For effective working of fins, the thickness of the fins should be
(a} large
(b) small
(c) thickness of fin does not affect the fin effectiveness
(d) unpredictable



4. Up to the critical radius of insulation,
(a) convective heat loss will be less than conduction heat loss
{b) heat flux will decrease
(c) added insulation will increase the heat loss
(d) added insulation will decrease the heat loss

5. In liquid metal heat transfer, 8¢/0n is
(a) very small
(b) very large
(c) about 1
(d) dependent on thermal conductivity of the film

6. The overall coefficient of heat transfer is used in problems of
(a) Conduction
(b) Convection
(c) Conduction & Convection
(d) Conduction & Radiation

7. The characteristic length for comp
horizontal cylinder is

(a) the length of the cylinder
(b) the diameter of the cylinder

in the case of a

9. Gases have poor
(a) transmissivity
(b} absorptivity
(c) reflectivity
(d) emissivity

10. For evaporators and condensers under the given conditions, LMTD for
counterflow will be

(a) greater than paraliel fiow

(b) equal! to paraliel flow

(c) less than paraliel flow

(d) very much larger than parallel flow



Section B
Five Questions of 02 Marks each

11. Define the importance of criticai radius of insulation
12. Differentiate the parallel flow and counterblow heat exchangers.

13. Define Reynold’s number and mention its importance.
14. Define overall heat transfer co-efficient

15. What will be the characteristic length for computing Grashof number in the
case of a horizontal cylinder and provide a reason to substantiate the answer?

Section C

Seven Questions of 10 Marks each of which ny 05 questions to be answered.

flat plat measuring 80 cm
case is cooled b

itself. (10 Marks)

g over a flat plate at a velocity of
3 m/s. if the plate maintaine | at 60°C, calculate the heat transfer per unit width
of the plate. Assuming the'length of the plate along the flow of air is 2m.

(10 Marks)

19.. Consider the 5mx 5mx 5m cubical furnace, whose surfaces closely
approximate black surfaces. The base, top, and side surfaces of the furnace are
maintained at uniform temperatures of 800 K, 1500 K, and 500 K, respectively,
Determine (a) the net rate of radiation heat transfer between the base and the
side surfaces, (b) the net rate of radiation heat transfer between the base and
the top surface, and (c) the net radiation heat transfer from the base surface.

(34+3+4=10 Marks)



20. Steam at Tw»1 = 320°C flows in a cast iron pipe (k = 80 W/m-K) whose inner
and outer diameters are D; = 5 ¢cm and D2 = 5.5 cm, respectively. The pipe is
covered with 3cm-thick glass wool insulation with k = 0.05 W/m.K. Heat is lost to
the surroundings at Tez = 5°C by natural convection and radiation, with a
combined heat transfer coefficient of h, = 18 W/m?-K. Taking the heat transfer
coefficient inside the pipe to be hy = 60 W/m?K, determine the

(a) rate of heat loss from the steam per unit length of the pipe. (7 Marks)
(b) temperature drops across the pipe object and the insulation. (3 Marks)

21.a) Explain briefly the extended surfaces or fins (4 Marks)

b) Derive an expression for LMTD in Parallel flow Heat Exchangers. (6 Marks)

22. A counter-flow double-pipe heat exck
at a rate of 1.2 kg/s. The heating is to
available at 160°C at a mass flow rate of 2
has a diameter of 1.5 cm. If the overall hee
exchanger is 640 W/m?2.K,.using the NTU-method detern

exchanger required to ac the desired heatihg. (C; of
Cp of geothermal water '

s to heat water.from 20°C to 80°C
: othermal water

n«-walled and

r = 4.18 kl/kg.K;
(10 Marks)




