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N.B.: (1) Question No.1 is compulsory.
(2) Answer any four questions from the remaining six questions.
(3) Assume suitable data wherever necessary.
(4) Figures to the right indicate full marks.

1. Answer any four of the following :-
(a) Overall heat transfer coefficient in heat exchanger.
(b) Velocity boundary layer
(c) Critical radius of insulation
(d) Weins displacement law and its use
(e) What is heat exchanger? Where they are used?

20

2. (a) Hot oil is being cooled from 160°C to 110°C in a parallel flow heat exchanger by 10
water entering at 24°C and exiting at 60°C. Determine the outlet temp. of both streams
if the heat exchanger is made Counter flow.

(b) Explain methods used for dimensional analysis. 6
(c) Explain Reynolds analogy. 4

3. (a) For natural convection heat transfer prove that- Nu = C. (Gr. Pr) 10
(b) The net radiation from the surface of two parallel plates maintained at temp. T, and 10

T2 is to be reduced by 80 times. Calculate the numbers of screens to be placed
between 1f1etwo surfaces to achieve this reduction in heat exchange. Assuming the
emissivity of screens as 0.05 and that of surfaces as 0.8.

4. (a) An egg with mean diameter of 40 mm and initially at 25°C is placed in a boiling 10
water pan for 4 min. and found to be boiled to the consumers taste. For how long
should a similar egg for same consumer be boiled when taken from a refrigerator at
5°C.Takethefoliowing properties of egg. K = 10W/m DC,h = 100W/m2 DC,C

p
= 2000J/kg DC,

P = 1200 kg/m3 Use lump system analysis.
(b) Derive expression for the effectiveness of a counter flow type heat exchanger. 6
(c) Explain design of heat exchanger. 4

5. (a) For transient heat conduction, with negligible internal resistance with usual notations 10
show that, 8/8

j
= exp (- Bi.Fo)

(b) Show that total emissive power is rt times the intensity radiation. 6
(c) Explain boiling heat transfer. 4
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6. (a) Compare Ficks law of diffusion mass transfer with Fourier law of conduction. 8
(b) Explain: Radiocity and irradiation. 6
(c) Write short note on heat pipe. 6

7. (a) A Heat exchanger is constructed from 4 cm O. D. tube to cool 6 kg/s of liquid from 10
65°C to 40°C using 6 kg/s of water at 1aoc. Assuming the sp. Heat of liquid as 3·6 KJ/kg OK
and overall heat transfer based on the outer tube area as 567 W/m?K. Determine the
heat transfer surface area required for the following arrangement :-

(i) Parallel flow
(ii) Counter flow.

(b) Explain mechanism of free and forced convection. 6
(c) Explain time constant of a thermocouple. 4
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