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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.
	Write the Bernoulli’s equation.






	[2M]

	2.
	What do you understand from the words ‘major losses and minor losses'?
	[2M]

	3.
	List out the factors affecting broth viscosity.





	[2M]

	4.
	Differentiate between steady state and unsteady state heat transfer.       
	[2M]

	5.
	Define Prandtl number and Nusselt number.
	[2M]

	6.
	Give equation for Fourier’s law of heat conduction.
	[2M]

	7.
	Given the pressure of 1 standard atm as 101.325 kN/m2 . Convert this pressure to head in m water at 40C.
	[2M]

	8.
	Differentiate between kinematic and dynamic viscosity.




	[2M]

	9.
	Draw the diagram of a double pipe heat exchanger for parallel and counter flow.

	[2M]

	10.
	Give the equation to express the rate of heat transfer  from solid to fluid or vice versa.
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Define a fluid .Discuss the types of fluid flow
	[5M]

	
	b)
	A U tube manometer is used to measure pressure (head)drop across a fluid flow device. The mercury with a density of 13.6 g/cm3 is used as heavy fluid and top fluid in water (1 g/cc) .the manometer reading is 32.9 cm. Calculate the pressure difference in SI and FPS units.
	[5M]

	
	
	
	

	12.
	
	Derive the pressure drop and friction factor equations for laminar and turbulent flow.
	[10M]

	
	
	
	

	13.
	a)
	Define Newton’s law of Viscosity. Classify Non- Newtonian fluids with relevant examples.
	[5M]

	
	b)
	Write briefly about mechansim of mixing and power requirements.
	[5M]

	
	
	
	

	14.
	a)
	Write a brief note on modes of heat transfer  

	[4M]

	
	b)
	A furnace wall is made up of 7.5 cm of fire brick (K= 1.251 W/m 0C) and 0.652 cm of mild steel(K= 41.45 W/ m 0C). The inner surface of fire brick is at 550 0C and the outer surface of steel is surrounded by air at 29.5 0C. Find the rate of heat transfer through furnace wall. Consider heat transfer coefficient of 68 W/ m2 0C.
	[6M]

	
	
	
	

	15.
	a)
	Calculate the oil film heat transfer coefficient for a light motor oil which is to be heated from 650C to 1200C in a 1.0 cm (ID) and 1.5 (OD) pipe of length 4.5m. The pipe (Steel ) wall is maintained at 1750C. How much oil can be heated in this pipe in Kg/m. Data are as follows;

K=0.143 W/m K;CP = 2.1*103 J/Kg K ; µ = 4.7*10-3 NS/m2 , µW = 1.38 *10-3 NS/m2

	[6M]

	
	b)
	Discuss briefly about forced convection in pipes
	[4M]

	
	
	
	

	16.
	
	It is desired to concentrate 500kg/hr of a solution of sodium hydroxied from 10% to 25% solids in a single effect evaporator. Staem is available at 100oC and the vapor space is maintained at 410mm Hg. The boiling point of water corresponding to the vapor space pressure is 84oC.The solution has a boiling point elevation of 10oC. The enthalpies of the feed and the thick liquor are 90 and 80 kcal/kg respectively and the enthalpy of vapor is 650kcal/kg. The feed enters at its boiling point corresponding to the vapor space pressure λs = 534kcal/kg. 

(i) Calcualte the steam consumption per hour                                                                             

(ii) If available heat transfer area is 35m2, estimate the heat transfer coefficient
	[10M]

	
	
	
	

	17.
	a)
	Explain the working of   Orifice meter with neat sketch. Mention its uses and disadvantages.

	[5M]

	
	b)
	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]

	
	
	
	

	18.
	a)
	Write briefly about the concept of log mean radius for transfer through pipes. 

	[5M]

	
	b)
	Discuss the principle construction and operation of any evaporator.                 
	[5M]
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