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NOTE:  Q.1 is compulsory, attempt any four questions from the remaining. All questions carry equal marks. Mobile phones and other electronic gadgets are not allowed in the examination hall.

Q.1   
Derive heat conduction equation for sphere in detail.
Q.2  
Discuss perfect black body. Also derive Stephan Boltzman Law.

Q.3     Derive an equation for critical thickness of insulation.
Q.4    
A hot plate at a temperature of 350 ⁰C having the emissivity of two third as that of ideal condition. If the surrounding temperature is 25 ⁰C. Calculate the heat flux.
Q.5   
Design of a two-pass, shell-and-tube heat exchanger to supply vapor for the turbine of an ocean thermal 
energy conversion system based on a standard (Rankine) power cycle. The power cycle is to generate 2 MW at an efficiency of 3%. Ocean water enters the tubes of the exchanger at 300 K, and its desired outlet temperature is 292K. The working fluid of the power cycle is evaporated in the tubes of the exchanger at its phase change temperature of 290K, and the overall heat transfer coefficient is known to be 1200 W/ m2K. Calculate evaporator area.

Q.6    
Water entering a shell-and-tube heat exchanger is at 35 ºC is to be heated to 75 ºC by oil. The oil enters at 110 ºC and leaves at 75 ºC. The heat exchanger is arranged for counterflow with water making one shell pass and the oil two tube passes. If the water flow rate is 68 kg/min and the overall heat transfer coefficient is estimated from Table 8.1 to be 320 W/m2-K, calculate the required heat exchanger area.
Q.7 
Discuss types of heat exchanger in detail.

Q 8. 
The inner and outer surface temperatures of a glass window 5 mm thick are 15 and 5°C, respectively. What is the heat flux through a window that is 1 m by 3 m on a side?  The thermal conductivity of glass is 1.4 W/m.K.
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