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     Max. Marks : 60

 
Note : No additional answer sheets will be provided.

* * * * * 

Part-A (Objective Type)

Max.Marks:10

Answer all the QUESTIONS.

1.
Kinematic viscosity is related to dynamic viscosity as


[
]

a) 
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b)  
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c)  
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d)  no relation

2.
Fourier's law of heat conduction is analogous to



[
]


a)
Newton's law of viscosity

b)
Fick's first law of diffusion


c)
both a and b



d)
none

3.
Dimensionless number significant to natural convection


[
]


a)
Reynold's number

b)
Schmidt number


c)
Grashof number

d)
Graetz number

4.
Peclet number is the product of 





[
]


a)
Nu X Nre
b)
Npr X N Nu
c)
Nre X Npr
d)
Nst X Nre

5.
Units of mass transfer coefficient





[
]


a)  
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b)  
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   d) both a & b

6.
For a fluid flowing in laminar flow through a pipe, the relation between Reynold's number 
and friction factor is _____________________.


7.
A Newtonian fluid is flowing in laminar flow through a pipe, the ratio of maximum velocity 
to average velocity is ___________________.


8.
Barometric equation is _________________________.

9.
Units of heat transfer coefficient is __________________.

10.
Prandtl number is the ratio of ____________ diffusivity to ________ diffusivity.

Part – B (Subjective Type)

Max.Marks: 50

Answer any Five. All questions carry equal marks.

1.
a)  
What is fluid statics.







[ 2 ]
b) 
Derive the conditions for the system to be in hydrostatic equilibrium and derive 
the barometric equation.






[ 8 ]

2.
a)    
Define Newton’s law of viscosity.





[ 2 ]

b)   
Show that the velocity distribution for a laminar flow of fluid through a pipe is a 
parabolic.








[ 8 ]
3.
a)
Define Fourier’s law of heat conduction and write the units of each term.
[ 4 ]


b)
Derive the equation for heat flow through a composite cylindrical wall.
[ 6 ]
4.
a)
Mention atleast five dimensionless numbers used in heat transfer.

[ 3 ]


b)
Use Buckingham 
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 method to dimensionally prove that for the case of natural 


convection.  Nu = f( Grashof number, Prandtl number)


[ 7 ]

5.
a)
Show the flow pattern in 1-1 and 1-2 heat exchangers with the help of a neat 


sketch.









[ 4 ]

            b)
A double pipe counter flow heat exchanger is used to cool 10,000 kg/hr of oil with Cp of 2095 J/Kg K from 800C to 500C.  The coolant used is water, 8000 kg/hr entering  at 250c.  (cp of water = 4180 J/Kgk).  Determine heat exchanger area required, given the heat transfer coefficient (overall) as 300 w/m2k.  Compare the areas using parallel flow and counter flow and comment on the result.
[ 6 ]
6.
a)
Write the assumptions and limitations of Reynold's experiment.

[ 4 ]


b)
Derive the equation for minimum fluidization velocity?


[ 6 ]


7.
a)
Draw the temperature profiles for parallel flow and counter flow.

[ 2 ]


b)
1000 Kg/hr of a dilute solution of sodium hydroxide containing 10% NaoH is to be 
concentrated to 40 % NaoH by weight in a single effect evaporator.  The feed is 
available at 250C.  Boiling point of solution may be considered as 1000C.  Steam 
is at 1.8 bar pressure.







[ 8 ]



Specific heat of dilute solution = 4180 J/kg K


Latent heat of vaporization of water = 22.39 KJ/Kg



Saturated steam corresponding to 1.8 bar pressure and 1170c is available for 


heating purpose.



Latent heat of condensation of steam = 2212 KJ/Kg.  if the overall heat transfer 


coefficient for the system is 850 W/m2k.  Calculate



a)
the quantity of water evaporated



b)
steam consumed and steam economy



c)
surface area of the evaporator.

----
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