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Part - A 

Max.Marks:10

Answer all QUESTIONS.

1. Write down the continuity equation for three -dimensional steady flow of incompressible fluid.

2. Write down the momentum balance equation 

3. State law of conservation of energy.

4. Define Prandlt Number.

5. Write Fourier's law of heat conduction.
6. Define free convection. 

7. Define 'Thermal Conductivity'. Write its S. I. unit.

8. What is the difference between mass transfer rate and mass flux.
9. What is meant by NTU?
10. Differentiate Extraction and Leaching in Mass transfer.
Part – B
Max. Marks: 50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. (a)  Explain any Unit processes in the context of a chemical or biochemical industry. 

(b)  Explain distillation with material balance.

(c)  Briefly discuss about dimensional analysis.
2. (a) Write short notes on Non Newtonian fluids.

(b) The jet pump injects water at V1  =  40 m/s through a 7.6 cm pipe and entrains a secondary flow of water V2 =  3 m/s in the annular region around the small pipe. The two flows become fully mixed downstream, where V3 is approximately constant. For steady incompressible flow, compute V3.


3. Derive the various form of Navier-Stoke's equation in a fluid flow.
4. a)  Explain the three modes of heat transfer with examples.

b)  
A furnace wall is made up of two layers.  The inner layer of 10cm thickness is made of firebrick (K = 1.04 W/m) & outer layer of 25cm thick made of masonry brick whose k= 0.69 w/m. The inner & outersurface temperatures are 900C & 150C.  Calculate the heat loss per unit area of the wall and temperature of interface.
5. Discuss the following
a)  1-2 Shell and Tube Heat Exchangers.

b)  2 -4 Shell and Tube Heat Exchangers.

c)   Plate and Frame Heat Exchangers.

6. a)  State Fick’s law of diffusion and mention its significance & Limitations.
b)  Write a short notes on



i)
Packed Bed.

ii)
Tray Tower

7.  A heat exchanger heats 25,000 kg/hr of water entering at 30oC while cooling 20,000 kg/hr of water from 100oC to 80oC. Determine the area necessary for 

i)
Parallel flow arrangement

ii)
Counter flow arrangement. 
Overall heat transfer coefficient may be assumed as 1,600 W/m2K.
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