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PART - A (10 x2:20 Marks)
Answer ALL Questions

L Write down the three dirnensional heat conductiort equations in
coordinate system.

2. Define critical thickness of insulation witli its significance.

3. State Newton's law of cooling.

4. Define the velocity and thennal bor-rndary layers.

5. State tl're difference between f-rlmwise and dropwise condensatiot-t.

6. What is compact heat exchanger?

7. Define einissivity, absorptivitv and reflectivity.

8. Distinguish between Opaque body and white body.

9. State Fick's larv of diflilsion and give its expression.

10. What is Sherwood number?

PART - B (5 x 13 : 65 Nlarks)
Answer ALL Questions

I l. a) Derive general heat conduction equation fbr plane rvall.

OR

b) The temperatures on the two surf'aces of a 25 mm thick steel plate. t-t'K'l.col

1k : 48 W/rn'C) having a unifbnn volurnetric heat generation of 30 x
106 Wirnr, are l80oC and 120"C. Neglecting the end effects, detennine
the following:
(i) The temperature distribution across the plate,
(ii) The value and position of the maximum temperature. and
(iii) The f'low of heat from each surface of the plate.

12. a) (i) Define Reynold's. Nusselt and Prandtl nurnbers.

(ii) Dift-erentiate between Natural & Forced convection.
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OR
b) A l0 crn spherical steel ball at 260'C is immersed in air at 90oC, t3.K"t'co:

Estirnate the rate of convective heat loss.

13. a) An aluminum pan 15cm diameter is used to boil water and the water t-t.K)"co-l

depth at the tirne of boiling is 2.5cm. Tl're pan is placed on an electric
stove and the heating element raises the temperature of the pan to
I 10"C. Calculate the powff input for boiling and the rate of
evaporation. Take C .i: 0.0132.

OR
b) Explain the various stages of boiling and describe it with neat sketch. t-t.K2.("o-l

14. a) Define the following 13 K2.(.os

(i) Black body (ii) Grey body (iii) Opaque body (iv) White body
(v) Specular retlection (vi) Diffuse reflection.

OR
b) Two large parallel plates of 1.5 m x 1.5 rn spaced 0.55 m apafi in a 1-r'K-l.co-s

very large room whose walls are at 30'C. The plates are at 950oC and
450"C with emissivities 0.25 and 0.45 respectively. Estirnate the net
heat transfer to each plate and to the room.

15. a) (i) Explain Fick's law of diffusion. 6.K2.co6

(ii) Write shofi-notes on evaporation process in the atmosphere 'K:'co6

OR
b) An open pan 20 cm diameter and 8 crn deep contains rvater at 25oC tt.K2'co6

and is exposed to dry atrnospheric air. Estimate tlie diffusion
coetficient of water in air. if the rate of diffusion of water is
8.54 x l0 1 kg/ hr.

PART - C (1 x 15: 15 Marks)

16. a) [n a double pipe counter flow heat exchanger 10.000 kg/hr of an oil t5'K'i.co't

having a specific heat of 2095 J/kg-K is cooled frorn 80oC to 50'C by
8000 kg/hr of water entering at 25oC. Detennine the heat exchanger
area for an overall heat transfer co-efficient of 300 W / m2 K. Take Cp
fbr water as 41 80 J/kg.K.

OR
b) Derive the LMTD for a counter f'low heat exchanger stating the t5.K:.co{

assumptions.
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