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Answer any five questions
All questions carry equal marks
State some essentlal features of Fourier’s law.
Derive general heat conduction equation in Cartesian coordinates.

Heat is conducted through a circular rod of 200 mm length. The ends A and B
having diameters 50 mm and 25 mm arc maintained at 27° C and 227° C
respectively. k (rod material)=40W/m°C. Fmd

a) Heat conducted through therod

b) The temperatire at the midpoint of the rod. =~ .

Assume there is no temperature gradient at a particular cross-section and there is
no heat transfer through the peripheral surface.

What are Fourier and Biot pﬁmbe?s? What is the phys1cal s1gn1ﬁcance of these
numbers? . - 3&

An average convective Jleat»transfe'. cfbefﬁczent for flow of 100°C air over a flat
plate is measured by/c;bsei'vmg tl1 fémgerature-hme history of &:30 mm tlnek
copper slab(p 9000 kg/m\i;\c =0.38 Kl/kg C“’“k‘370 W/m°C) exposed to 100° C
air. In one test run, the ifittial: temﬁémtwe of the plate was 210°C, and in
5 minutes the ;erﬁperature\deczeased by 40°C. Find the heat transfer coefﬁment

for this case. fNe' : '-et 1nternal‘therrﬁ‘al resistance.
1_ ; *,

""'tlgoc‘l\gf( n-terms 1o formulate a d1mens1onally

A flat plate Im w' "rand 1- B "mg long is to be mamtamed at 90°C in air when free
stream temperatureus 10°€ determme the velocity at which air must flow over the
plate 50 that the rate oﬁe;:lex:gff d1531pat10n from the plate is 3. 75KW

Calculate the heat transfer from a 6OW 1ncandescent bulb at 1250C to amb1ent air
at 25°C. Assume the bulb as a sphere of 50 mm diameter. Also find the percentage
of power lost by free convection. The correlation is given by Nu=0. 60(Gr Pr)” 4

Explain briefly the various regimes of saturated pool boiling.
Differentiate between the mechanism of filmwise and dropwise condensauon

A chemical havmg spemﬁe heat of 3.3 KJ/kg k ﬂowmg at the rate of 20000 kg/hr
enters a parallel flow heat exchanger at 120°C. The flow rate of cooling water is
50000 kg/hr with an inlet temperature of 20°C. The heat transfer area is 10 m* and
the overall heat transfer coefficient is 1050 W/m’K. Find

a) The effectiveness of the heat exchanger

b) The outlet temperature of water and chemical. Take for Water specific
heat=4.186KJ/kg K. : :

Derive an expression for the shape factor in case of radiation exchange between
two surfaces.
Explain about the radiation shield in brief.




