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B.E./B.TECH. DEGREE EXAMINATIONS, APRIL/MAY —~2011
REGULATIGNS 2007
SIXTH SEMESTER
ME 1351 — HEAT AND MASS TRANSFER
MECHANICAL ENGINEERING
Time: Three Hours Maximum:100 marks
ANSWER ALL QUESTIONS
PART—A (10%2=20 marks)

1. Discuss the mechanism of heat conduction in solids.
2. Define fin efficiency

3. What is meant by hydrodynamic boundary layer?

4. Describe the relation between fluid friction and heat
transfer.

5. Explain why condenser tubes are usually horizontal?

6. State the two conditioris which are to be fulfilled for
bubbles to form

7. State the reciprocity theorem for shape factors.

8. Explain how shields reduce heat transfer by radiation.

9. How is diffusion mass transfer different from convection
mass transfer?

10. Give an example for simultaneous heat and mass transfer,
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PART-B (5x16=80 marks)

A spherical tank, 1m in diameter, is maintained at
a temperature of 120°C and cxposcd to a convection
environment with h = 25 Wm?K and T, = 15°C.
What thickness of urethane foam should be added
to ensure that the outer temperature of insulation
does not exceed 40°C. What percentage reduction in
heat loss results from installing this insulation?
Assume thermal conductivity of urethane foam as
0.048 W /mK. (16)

Or

An aluminum rod 2.5cm in diameter and 15 cm long
protrudes from a wall which is maintained at
260°C. The rod is exposed to an environment at
16°C. The convection heat transfer coefficient is 15
W m:K. Caleulate the heat lost by the rod. (16)

Calculate the heat transfer coefficient for water
flowing through a tube of 15 mm inside diameter.
The mass flow rate of water is 500 kg/min. take the
bulk temperature of water as 50°C. (16}

Or

A vertical plate 10 cm high and 5 cm wide is cooled
by natural convection. The rate of heat transfer is
5.55W and the air temperature is 38°C. Estimate
the maximum temperature of the plate. Assume
uniform heat flux. (16)
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Saturated steam under atmospheric pressure
condenses on a vertical plate of 80 cm height. If the
temperature of the surface is maintained at 70°C.
Calculate at 40 em from the top of the plate, the
film thickness, the mean velocity and the total heat
transfer coefficient. (16)

Or

In a heat exchanger 17.5m? area is available for
heat transfer. It is used for cooling oil at 250°C by
using water available at 30° 'C. The mass flow rate
and specific heat of oil are 10000kg/hr and
2.0kJ/kgK and the same for water are 3000kg/hr
and 4.18kJ/kg K. If the overall heat transfer
coefficient is 255W/m2? K, Estimate the outlet
temperature of oil and water for parallel flow and
counter flow arrangements by NTU method. (16}

Two plates 2m x 2m are placed at 1m apart, parallel
and opposite to each other. The temperatures and
emissivities of the two surfaces are 500°C and 0.8
and 350°C and 0.6 respectively. Find the net heat
transfer by radiation between the two plates.  (16)

Or

A long cylindrical heater 25mm in diameter is
maintained at 627°C and has a surface emissivity of
0.8. The heater is located in a large room whose
walls are at 27°C How much will the radiant heat
transfer from the heater be reduced if it is
surrounded by a 0.2m diameter radiation shield
having an emissivity of 0.2, What will be
temperature of the shield? (16)
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Dry air at 30°C flows over a plate maintained also
at 30°C with the plate surface constantly covered
with a water film. The velocity of flow is 6 m/s. the
plate is 1 m long. Determine the average convective
mass transfer coefficient and also the mass of water
evaporated per second. (16)

Or

Explain the Fick's law of diffusion. Also give the
physical significance of Schmidt number, Lewis
number and Prandtl number in the study of mass
transfer. (16)
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