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[4860]-1095
M.E. (Mechanical - Energy Engineering)
ADVANCED HEAT TRANSFER
(2013 Credit pattern) (502107) (Semester - II)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

01)
02)

03)

04)

05)

00)

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.

4) Use of Calculator is allowed.

5) Assume Suitable data if necessary.

Derive the generalized heat conduction equation in spherical co-ordinates?[10]

A plane wall 90 mm thick (k=0.18 W/m-deg.C) is insulated on one side while
the other side is exposed to atmosphere at 80 deg. C. The rate of heat generation
within the wall is 1.3x10° W/m”3.If the convective heat transfer coefficient
between the wall and the atmosphere is 520 W/m”"2-deg.C, determine the
maximum temperature to which the wall will be subjected. [10]

The temperature of a gas stream is to be measured by a thermocouple whose
junction can be approximated as a 1-mm-diameter sphere. The properties of
the junction are k = 35 W/m.°C, density=8500kg/m?, and Cp = 320 J/kg.°C,
and the convection heat transfer coefficient between the junction and the gas
ish =210 W/m?.°C. Determine how long it will take for the thermocouple to
read 99 percent of the initial temperature difference. [10]

a) Draw velocity boundary layer and thermal boundary layer for flow through
tubes and flow over plate. [6]

b) Explainsignificance of any four dimensionless numbers in convection.[4]

a) Using dimensional analysis establish a relation between Nusselt, Prandtl
and Grashof numbers. [4]

b) Explain filmwise and dropwise condensation. [6]

a) An enclosure measures 1.5m x1.7m with a height of 2m. The walls and
ceiling are maintained at 250°C and the 130 °C. The wall and ceiling have
an emissivity of 0.82 and the floor 0.7. Determine the net radiation to the
floor. [7]
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b) Define: [3]
i)  Absorptivity.

i)  Reflectivity.
i) Transmissivity.

07) a) Find the shape factor of cylindrical cavity of diameter d and depth H
with respect to itself. If d = 200mm, H= 500mm, T1 = 600K and € =0.8,

find the rate at which energy streams out from the cavity. [6]

b) What is pool boiling? How forced convection boiling different from
pool boiling? [4]

08) A metal plate 0.609m in height forms the vertical wall of an oven and is at a
temperature of 171 °C. Within the oven is air at a temperature of 93.4 °C and
atmospheric pressure. Assuming that natural convection conditions hold near
the plate and that this case

Nu = 0.548(Gr.Pr)"

Find the mean heat transfer coefficient and the heat taken up by air per second
per meter width. For air at 132.2 °C, take k = 33.2 x 10 kW/mK,
u=0.232 x 10" kg/ms, Cp = 1.005kJ/kgK. Assume air as an ideal gas and
R =0.287 kJ/kgK. [10]
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