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Before answering the question-paper candidates should

ensure that they have been supplied to correct and

complete question-paper. No complaint, in this regard,

will be entertained after the examination.

Note : (i) Attempt any Five questions. Use of

properties tables of fluid and related

Charts is permissible.

(ii) All questions carry equal marks.
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525 W/m2-K, calculate the temperature at

the radius of 1.25 cm after 1 minute of

exposure of cylinder to the environment.

14

5. (a) A 10 cm long yatch sailing at 13 km/h in

sea water. Calculate Reynolds number and

state if the flow is laminar or turbulent.

Take :  = 1000 kg/m3 and  = 1.3 ×

10–3 kg/m-s. 4

(b) A horizontal electrical component with a

surface temperature of 35°C, 5 mm wide

10 mm long dissipates 0.1 W heat by free

convection from its one side into air at

20°C. Calculate Nusselt number. Take

k = 0.026 W/m-K for air. 8

(c) Engine oil at 40°C flows inside 2.5 cm

diameter 50 m long tube with a mean

velocity of 1 m/s. Determine the pressure

drop for flow through the tube. Take

 = 875 kg/m3 kg/m3 and  = 0.21 kg/m-s.

8
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1. (a) How does the heat conduction differ from

convection ? 4

(b) Define thermal conductivity. How does the

thermal conductivity of solid, liquid and

gas vary with temperature ? 7

(c) What are thermal insulators ? 2

(d) Explain the electric analogy of the heat

transfer with the help of a thermal

network. 7

2. Derive an expression to determine the heat

transfer rate through a composite cylinder. A

steel tube (k = 45 W/m-K) of outside diameter

7.6 cm and thickness 1.3 cm is covered with an

insulating material (k = 0.2 W/m-K) of

thickness 2 cm. A hot gas at 330°C with

convective coefficient of 200 W/m2-K is

flowing inside the tube. The outer surface of

the insulation is exposed to ambient air at 30°C

with convective coefficient of 50 W/m2-K.

Calculate : (a) Heat lost to air from the 5 m

long tube and (b) The temperature drop due to

thermal resistances of the hot gases, steel tube,

the insulation layer and the outer layer. 20

3. Derive an expression of heat transfer rate for a

very long fin attached to a surface. A very long

30 mm diameter copper (k = 380 W/m-K) rod

extends from a surface at 120°C. The

temperature of surrounding air is 25°C and the

heat transfer coefficient over the rod is 12 W/

m2K. Calculate (a) heat loss from the rod and

(b) How long the rod should be in order to be

considered infinite ? 20

4. (a) How does transient heat conduction differ

from steady state heat conduction ? 2

(b) What is Biot Number ? What is its

physical significance ? Is the Biot number

more likely to larger for highly conducting

solids or insulator one ? 4

(c) Explain the applications of Heisler and

Grober charts in transient heat doncuction.

A long aluminium cylinder 5 cm in

diameter and initially at 200°C is suddenly

exposed to a convection environment at

70°C. With heat transfer coefficient of
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6. (a) Calculate the shape factor for conical hole

and cylindrical cavity. 10

(b) A spherical liquid oxygen tank 0.3 m in

diameter is enclosed concentrically in a

spherical container of 0.4 m diameter and

the space in between is evacuated. The

tank surface is at –180°C and has

emissivity of 0.2. The container surface

is at 15°C and has an emissivity of 0.25.

Determine the net radiant heat transfer

rate and rate of evaporation of liquid

oxygen if its latent heat is 220 kJ/kg.10

7. (a) What are multipass heat exchanger ? When

are they used ? 4

(b) What are limitations of LMTD method ?

How is NTU method superior to LMTD

method ? 2

(c) Compare parallel and counter flow heat

exchanger. 3

(d) Derive an expression for effectiveness for

an evaporation process. 11

8. (a) Discuss the conditions under which the

dropwise condensation can take place.

Why the rate of heat transfer in dropwise

condensation is many times that of film

condensation ? 4

(b) Distinguish between nucleate and film

boiling. 4

(c) Water is boiled at the rate of 30 kg/h in

a copper pan having 30 cm in diameter at

atmospheric pressure. Estimate the

temperature of bottom surface of the pan

assume nucleate boiling conditions. Also

determine peak heat flux. 12
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