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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Derive the general heat conduction equation in Cartesian coordinates and deduce from it   one dimensional steady state condition with no internal heat generation? 

	L3
	CO1
	[8M]

	
	b)
	Sheets of brass and steel each of thickness 1 cm, are placed in contact. The outer surface of brass is kept at 1000C and the outer surface of steel is kept at 00C. What is the temperature of the common interface? The thermal conductivities of brass and steel are in the ratio 2:1. 
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	A steel pipe line (k = 50W/mK)  of I.D 100 mm and O.D 110mm is to be covered with two layers of insulation each having a thickness of 50 mm. The thermal conductivity of the first insulation material is 0.06 W/mK and the second is 0.12 W/mK. Calculate the loss of heat per metre length of pipe.  When the temperature of the  inside tube surface is 2500C and that of the outside surface of the insulation is 50 0C. 

	L3
	CO2
	[8M]

	
	b)
	Prove that the temperature distribution in a body at time t during a Newtonian heating or cooling is given by  [image: image2.png]


. 
	
	CO2
	[7M]

	
	
	
	
	
	

	3.
	
	Air at 100C and at pressure of 100 kPa flowing over a plate at a velocity of  3 m/sec. If the plate is 30 cm wide and at a temperature of 600C. Calculate the following quantities at x = 0.3 m. (i) Boundary layer thickness 
(ii) Thermal boundary layer thickness (iii) Local convective heat transfer coefficient  (iv) Heat transfer rate from the plate. 
	L4
	CO3
	[15M]

	

	
	
	
	
	
	

	4.
	
	A vertical plate 0.5 m high and 1 m wide is maintained at a uniform temperature of 124 0C. It is exposed to ambient air at 300C. Calculate the heat transfer rate from the plate. 
	L4
	CO4
	[15M]

	
	
	
	
	
	

	5.
	a)
	Water is boiled at a rate of 30 kg/hr in a copper pan, 30 cm in diameter, at atmospheric pressure. Determine the critical heat flux. 

	L3
	CO5
	[8M]

	
	b)
	Hot oil with a capacity rate of 2500 W/K  flows through a double pipe heat exchanger. It enters at 3600C and leaves at 3000C. Cold fluid enters at 300C and leaves at 2000C. If the overall heat transfer coefficient is 800 W/m2K, determine the heat exchanger area required for 

(i) Parallel flow and 

(ii) Counter flow. 
	L4
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Assuming sun’s surface temperature as 5800 K, assuming sun as black surface, calculate  

(i) λmax    
(ii) ebλ at  λ =λmax  

(iii) eb. 
 
	L3
	CO6
	[8M]

	
	b)
	Show that the hemispherical black cavity with a black flat cover over it emits 50% of radiation to the surface itself and is absorbed. 
	L3
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	A 100 W bulb has switched on in a 2.5m * 3m* 3m size thermally insulated room having a temperature of 200C. Calculate the room temperature at the end of 24 hours.
 
	L3
	CO1
	[8M]

	
	b)
	An aluminium sphere weighing 5.5 kg and initially at a temperature of  2900 C is suddenly immersed in a fluid at 150C. The convective heat transfer coefficient is 58 W/m2K. Estimate the time required to cool the aluminium to   95 0C.
	L4
	CO2
	[7M]

	
	
	
	
	
	

	8.
	a)
	How is the velocity field developed in front of vertical plate which is maintained at a temperature (i) higher and (ii) lower, than the surrounding fluid. 

	L3
	CO4
	[8M]

	
	b)
	Derive the expression for NTU in case of a parallel flow heat exchanger.
	L4
	CO5
	[7M]
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