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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Differentiate between  compressible and incompressible fluids.    
	[3M]

	2.
	Define Reynold’s number and give its significance.                       
	[3M]

	3.
	Define Newton’s law of viscosity.                                                   
	[3M]

	4.
	Mention different modes of heat transfer.

                           
	[3M]

	5.
	Differentiate between natural convection and forced convection.  
	[3M]

	6.
	What is Reynold’s Analogy?
	[2M]

	7.
	What is boundary layer?
	[2M]

	8.
	Explain the importance of extended surface for heat transfer through fins.
	[2M]

	9.
	Define Economy of an evaporator.
	[2M]

	10.
	Give the significance of Prandtl Number in heat transfer.
	[2M]








Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Explain the principle and working of U-tube manometer.
	[5M]

	
	b)
	A pitot tube with a discharge coefficient of 0.9 is connected to a manometer containing water. A light oil with specific gravity 0.8 is flowing through a pipe line of 8 cm internal diameter. When the pitot tube is kept at center of the manometer it reads 9.0 cm.Calculate the flow rate of oil if  the average velocity is 80% of maximum.
	[5M]

	
	
	
	

	12.
	a)
	Derive Hagen-Poiseulle equation.           
	[5M]

	
	b)
	Explain the frictional losses in pipe fittings.
	[5M]

	
	
	
	

	13.
	a)
	Discuss in detail about mixing in bioreactors.                            
	[6M]

	
	b)
	Give the classification of Newtonian and non-newtonian fluids.
	[4M]

	
	
	
	

	14.
	a)
	Derive an expression for rate of heat transfer through the cylinder.
	[6M]

	
	b)
	Calculate the rate of heat loss (Q) through a wall of red brick(K=0.7 W/mK), having length of 5 m, with a height of 4 m and 20 mm thickness, if the wall surfaces are maintained at 373 K and 303 K respectively.
	[4M]

	
	
	
	

	15.
	
	Perform dimensional analysis for natural convection.
	[10M]

	
	
	
	

	16.
	a)
	Explain the importance of sterilization in bioprocess industries.
	[3M]

	
	b)
	Discuss briefly about batch sterilization.                                    
	[7M]

	
	
	
	

	17.
	
	Write short notes on:
	

	
	a)
	Fluid transportation in biotech industries.
	[3M]

	
	b)
	Biological fluids.                                       
	[3M]

	
	c)
	Factors affecting broth viscosity.              
	[4M]

	
	
	
	

	18.
	
	Write short notes on:
	

	
	a)
	Thermodynamic boundary layer. 
	[3M]

	
	b)
	Heat transfer coefficient.             
	[3M]

	
	c)
	LMTD.                                          
	[4M]
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