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Note : 1. Solve ANY EIGIIT questions from SECTION "A'.
2. All questions from SECTION "8" are compulsory.
3. All questions carry equal marks.
4. Draw neat diagrams wherever necessary.

SECTION (A''

Q.l a) Explain the analogy between flow of heat and electricity.
'\? b) Enlist various modes of heat transfer and explain radiation.

Q.2a)Theinteriorwa1lofafumaceismaintainedatatempbratureof9000C.Thewall
v. is 60 cm thick, 1 m wide, 1.5 m broad of material whose thermal conductivity is

0.4 Wm0K. The temperature of the outside surface of wall is 200 0C. Determine L,\-
the heat transfer through the wall and thermal resistance to heat flow.' 

1r'| . b) Explain in shorJ critical thickness of insulation. /(
Q.3 Derive an expression for heat transfer by conduction through a flat composite wall.

- Q.4 A hollow steel sphere contains 100 watts electrical filament and the following data
is known:-

Internal radius = 24 cm.

External radius :32 cm.

Inner surface film co-efficient of heat transfer : 30 W m2'K.
Outer surface film so-efficient of heat transfer : 10 W m2 

0K.

n'- Neglecting the Jhermal resistance of the metal and assuminq a steady state,
determine the internal temperature if the outside temperature is 220C.\-'- Qs;'ff::xTJliffllrrorcedconvection

b) Steady state and unsteady state heat transfer.

Q.6 Ciassify and explain the heat exchangers according to direction of flow of fluid.

Q.7 Discuss in brief Stefan Boltzman's Law of Radiation and total emissivity.

Q.8 A small body at 27 aC is placed in a large furnace whose walls are maintained at
10000K. The total absorptivity of the body at 27 0C varies with temperature of the

' radiation as follows:-

Temperature, K : 300 500 1000

o:0.75 0.6 0.5 -,-
Determine the rate of absorption and emission of radiation by the small body

(P.r.o)



Q.9 Prove that Nu= f 8"&) with the help of dimensional analysis.

Q.10 Write short notes (Any Two).

1) Fouling Factor

2) Fourier's Law

3) Fick's Law of Diffirsion
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'; 
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Q.11 State True or False. *].r"'

1) Unsteady state heat flow means constant heat flow rate with time.

2) Evaporator is an example of heat exchanger.

3) Body which absorbs the entire radiation energy incident on it is called grey body.

4) The value of emissivity for black body is one.

\' Q.12 , Fill in the blanks.

1) _ lies in between 2100 to 2300 in transient region.

2) An automobile radiator is an example of - " exchanger.

3) Thermal resistance of wall is expressed as -, ,

- 4) A body which absorbs all the radiation energy incident on it is defined as
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