SETHU INSTITUTE OF TECHNOLOGY

PULLOOR ,  KARIAPATTI-626 115

NOV-DEC 2011


[image: image1.png]B.E/B.TECH. DEGREE EXAMINATIONS, NOV/DE(-2011
REGULATIONS 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)

What is resistance concept in the heat transfer study?
Illustrate the analogy of heat flow with electricity flow.

Why are metals good conductors of heat and non-metals
poor conductors of heat?

Give the differences between natural convection and
forced convection.

What is the significance of Reynolds number and Grashoff
number in the study of convection heat transfer?

What is nucleate boiling?

Define effectiveness and NTU of a heat exchanger.
State Stefan-Boltzmann law.

What do you understand by the term shape factor?

How is diffusion mass transfer different from convection
mass transfer?

10.  State the Fick's law of diffusion. Give the units of all

terms present in its expression.
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(a) A double-pane window, 0.8m high and 1.5m (16)
wide is built up using two 4mm thick layers of
glass (k = 78W/mK) separated by a 10mm wide
stagnant air space (k=0.026W/mK). Determine
the rate of heat transfer through this window
and the temperature of the inside surface
when the room is maintained at 20°C and the
outside air is ar -10°C. Take the convection
heat transfer coefficients on the inside and
outside surfaces of the window as 10 and
40W/m? respectively.

Or

(b) A stainless steel fin (K = 20W/mK) of diameter (16)
20mm and 0.1m long is attached to a wall
maintained  at  300°C. The ambient
temperature 1s 50°C and the heat transfer
coefficient is 10W/m? K. The tip of the fin is
insulated. Determine.

(@)  The rate of dissipation of heat from the
fin.
(ii) The temperature at the tip of the fin.

(iii) The heat transfer rate from the same
geometry fin with the stainless steel
being replaced with copper (k=380 20
Wim K)

(a) Air at 90°C and at atmospheric pressure flows (16)
over a horizontal flat plate at 60 m/s. The area
of the plate is 60sq.cm and is maintained at a
uniform temperature of 10°C. Calculate the
total heat transfer rate.
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Or

The maximum allowable surface temperature
of an electrically heated vertical plate 15cm
high and 10cm wide is 140°C. Estimate the
maximum rate of heat dissipation by natural
convection from both sides of the plate in an
atmosphere at 20°C.

Draw the pool boiling curve and explain in
detail the different regimes shown in it giving
reasons for the observed phenomenon.

Or

A Counter flow double-pipe heat exchanger is
to be used to heat 0.6kg/s of water from 35 to
90°C with an oil flow of 0.9kg/s. The oil has a
specific heat of 2.1kj/kg K and enters the heat
exchanger at a temperature of 175°C. The
overall heat transfer coefficient is 425W/m? K.
Calculate the area of the heat exchanger and
the effectiveness.

Two very large parallel planes with
emissivities 0.4 and 0.6 exchange heat. Find
the percentage reduction in heat transfer when
a polished aluminium radiation shield
(emissivity=0.03) is placed between them.

Or

If the inside surface temperature of a
hemispherical cavity of 0.5m diameter is 400°C
and its emissivity is 0.6, calculate the rate of
radiant heat transfer from the cavity.
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Calculate the rate of diffusion of water vapour
from a pool of water at the bottom of a well 5m
in height to dry air flowing over the top of the
well. Assume the entire system is at
atmospheric pressure and temperature or
100kPa and 30°C. If the diameter of the well is
2.5m then find the total mass of water diffused
per hour from the surface of the water in the
well. Take the diffusivity as 0.256cm?/s.

Or
Write short notes on the following:
(i)  Equimolal counter diffusion,
(i) Unsteady diffusion,

(iii) Similarity between heat and mass
transfer and

(iv) Effect of temperature and pressure on
binary diffusivity.
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