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1.
A furnace wall is made of 2 successive layers of insulating materials one of foamed fire clay (k = 0.279 + 0.000273T) w/m 0c and red brick (k= 0.7 w/moc).  The wall temperature inside the furnace wall is 1373 K and outside wall temperature is 323 K.  If the thickness of insulation being 12.5cm of foam clay and 50cm of red brick, calculate the amount of heat lost from 100m2 of furnace wall.  Also calculate the temperature at interface layer.  

2.
The chill wind, which is experienced on a cold windy day is due to increased H.T. from exposed human skin to atmosphere. Consider a layer of fatty tissue (k= 0.2 w/mK) 3mm thick whose interior surface is kept at 36oC. On a calm day the convection HTC at outer surface is 25 w/m2K but with 50kmph wind it reaches 65 w/m2 K.  If the ambient temperature is –150C in both cases.
   a) 
What is the ratio of heat loss per unit area of skin for the calm day to that for windy day?
   b)
What will be the skin outer surface temperature for calm and windy day?
   c)
What will be the skin outer surface temperature for calm and windy day?
3.a) 
Explain the mechanism of natural convection. 





   b) 
Show by dimensional analysis that data for convection may be correlated by an equation of the form: Nu= ( (Re, Gr, Pr)where Nu is Nusselts number, Re is Reynolds number, Pr is Prandt number, Gr is Grashoft number.



4.a) 
How is Stanton number computed? Explain its physical significance? 


   b) 
Explain in detail liquid metal heat transfer.





   c) 
A plate 0.6 m high and 0.3 m wide, having a surface temperature of 35(C, is in contact with air at 20(C. If the observed convective heat transfer rate is 45W for each side, compute the average convection coefficient.

5.a)
Write a short notes on condensation of superheated vapors.



   b)
Explain the effect of non-condensable gases on rate of condensation.
6.
A black body of 0.2 m2 area has an effective temperature of 800 K. Calculate 

a) the total rate of energy emission

b) the intensity of normal radiation

c) the intensity of radiation along a direction 60 (. to the normal, and 
d) the wave length of maximum monochromatic emissive power.   
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OR
7.a) 
With a neat diagram explain a double pipe heat exchanger  


       

b) Explain with neat diagram the temperature profiles for parallel current and counter current heat exchanger. 






   

   c)
Define capacity and economy of an evaporator. 


8.
A solution is concentrated from 20 % to 65% solids. (Specific heat of feed 0.3) Steam at 2 atm is used. Pressure in the condenser is 100 mm Hg absolute. Feed enters at  25oC, overall heat transfer coefficient is 1800 W/m2 oC. The evaporator must evaporate 20,000 kg/hr of water as vapour. Calculate the steam needed, economy and heat transfer area required. (s = 2197 kJ/kg, ( = 2375 kJ/kg.
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