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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:20
Answer all QUESTIONS.
	1.
	What are visco elastic fluids? Give examples.



	[2M]

	2.
	How are losses in pipe fittings classified?

                            
	[2M]

	3.
	Define viscosity and write the units for viscosity in various systems.
	[2M]

	4.
	What are Fins?Mention the types of Fins that are available


	[2M]

	5.
	Write Fourier’s law of heat conduction




	[2M]

	6.
	Differentiate between natural and forced convection.


	[2M]

	7.
	A manometer is being used to measure the head or pressure drop across a flow meter. The heavier fluid is mercury with a density of 13.6 g/cm3 , and the top fluid is water, with a density of 1.00 g/ cm3. The reading on the manometer is R =32.7 cm. Calculate the pressure difference in  N/m2
	[2M]

	8.
	Define hydraulic radius
	[2M]

	9.
	Define power number
	[2M]

	10.
	Calculate the loss per m2 of surface area for an insulating wall composed of 25.4 mm thick fiber insulating board, where the inside temperature is 352.7 K and the outside temperature is 297.1 K. The thermal conductivity of fiber insulating board is 0.048 W/m K.
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Explain the working of a Venturimeter with a neat sketch.
	[5M]

	
	b)
	Derive the overall energy balance equation for a steady state flow system.
	[5M]

	
	
	
	

	12.
	a)
	The specific gravity and viscosity of blood are given as 1.05 and 3.45 cp respectively. The flow of blood through arota(of 30 mm dia) of a heavy person is about 0.2 m/s. Find out the region of flow.
	[5M]

	
	b)
	Write a brief note on Friction factor chart
	[5M]

	
	
	
	

	13.
	
	Write a detailed note on Newtonian and non Newtonian fluids with relevant examples
	[10M]

	
	
	
	

	14.
	a)
	Write a brief note on radiation heat transfer and discuss the relevant laws of radiation.
	[6M]

	
	b)
	Derive an equation for conduction heat flow through a hollow cylinder.
	[4M]

	
	
	
	

	15.
	a)
	Air at 206.8 kPa  and an average of 477.6 K is being heated as it flows through a tube of 25.4 mm inside diameter at a velocity of 7.62 m/s. The heating medium is 488.7 K steam condensing on the outside of the tube. Since the heat transfer coefficient of condensing steam is several thousand W/m2 K and the resistance of the metal wall is very small,it will be assumed that the surface wall temperature of the metal in contact with the air is 488.7 K. Calculate the heat transfer coefficient for L/D >60 and also the heat transfer flux q/A. 

Physical properties of air at 477.6 K, µb = 2.60*10-5 Pa.s, k =0.03894 W/m, NPr  = 0.686. At 488.7 K µw = 2.64*10-5 Pa.s, ρ = 1.509 kg/m3.
	[7M]

	
	b)
	Define Nusselt number,reynolds number and Prandtl number
	[3M]

	
	
	
	

	16.
	
	Discuss the design equations for batch and continuos sterilizers.
	[10M]

	
	
	
	

	17.
	a)
	An oil is flowing down a vertical wall as a film of 1.7mm thick. The oil density is

880kg/m 3 , viscosity is 0.198 Pa.S. Calculate the mass flow rate per unit width of wall Г, average velocity, Reynolds number
	[5M]

	
	b)
	What are the purposes of agitation? Discuss about different equipment for agitation
	[5M]

	
	
	
	

	18.
	a)
	A furnace wall is made up of 7.5 cm of fire brick (K= 1.251 W/m 0 C) and 0.652 cm of mild steel(K= 41.45 W/ m 0 C). The inner surface of fire brick is at 550 0 C and the outer surface of steel is surrounded by air at 29.5 0 C. Find the rate of heat transfer through furnace wall. Consider heat transfer coefficient of 68 W/ m2 0C
	[5M]

	
	b)
	Write a note on applications of heat transfer in bioprocess industries.
	[5M]
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