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Note: Answer all five questions.
Marks ('HE
L RE
a) State and prove Kirchoff's law of radiation. 11
b} Explain the following terms: (1) Black body and Gray body (iDRadiosity and Irradiation.
OR
Caleulate the net radiant heat exchange per m’ area for two large paralle] plates at temperatures
427°C and 27°C respectively. Take emissivity of hot plate and cold plate as 0.9 and 0.6
respectively. 1f a polished aluminium shield with emissivity 0.4 is placed between them, find
percentage reduction in heat transter.
Derive an expression for LMTD for counter flow heat exchanger and state the assumpticns made. 10
OR
8000ki/h of air at 105°C is cooled by passing it through a counter Aow heat exchanger. Find the
exit temperature of air if water enters at 15%C and flows at a rate of 7500kg/h, The heat transfer
area is equal to 20m® and overall heat wansfer coefficient corresponding to this area is
|45 W/m K. Take Cp of air=1kJkg-K.
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Using dimensional analysis derive an expression relating Nusselt, Prandtl and GrashofT numbers
For natural convection.

OR
A vertical plate 4m high and 6m wide is maintained at 60°C and exposed to air at 10°C, Caleulate
the heat transter from both sides of the plate. Use data book for air propertics,

a} Explain with sketches: (1) Boundary layer thickness (i) Thermal boundary laver thickness.
o} Explain the significance of Grashoff No,

OR
Explain the significance of (i) Reynold's No (ii)Prandtl No (i Nusselt No (iviStanton Mo

Air at 20°C flows past a 800mm long plate at velocity of 45m/s. If the surface of the plate is
maintained at 300°C, determine: (i) The heat transferred from entire plate length to air taking into
consideration both laminar and turbulent portion of boundary layer. (i) The percentage error if
the boundary layer is assumed to be of turbulent nature from the very leading edge of the plate.
Assume unit width of the plate and critical Revrold’s no to be 5X10°.
OR

Hot air al atmospheric pressure and 80°C enters an 8m long uninsulated square duct of cross
section 0.2mX0.2m that passes through the attic of a house at a rate of 0.15m’s. The duct is
observed 1o be nearly isothermal at 60°C. Determine the exit temperature of the air and the rate of
heat loss from the duct to the attic space.
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