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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. What are the different types of bioreactors?







[3M]
2. Define maintenance and product inhibition.







[3M]
3. Write the design equation for Plug flow reactor.






[3M]
4. Write the equation for interphase mass transfer.






[3M]
5. Define power number and Reynolds number







[3M]
6. Define macromixing and Kolmogrov eddy size.






[2M]
7. Define maintenance coefficient.








[2M]
8. Draw the diagram of air lift bioreactor.








[2M]
9. Write the equation for  rate of cell death.







[2M]
10. Mention the online sensors for cell properties.






[2M]
                                       Part – B





Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. a) Write a note on classification of bioreactors based on the feeding mechanism.     

[6M]

    b) What is the need of surface aeration.







[4M]

2. a) Discuss in detail about the kinetics of immobilized enzymes with relevant equations. 
[6M]

    b) Explain about cell death in batch reach.







[4M]

3. a) What are the implications for the operation of a chemostat when the organism is 
        subjected to substrate inhibition?                                                                                      
[6M]

    b) Explain application and advantages of trickle bed reactor with a sketch. 
        Discuss the working.                                                                                                              [4M]

4. Discuss in detail about gas liquid mass transfer with the help of a neat diagram.

[10M]

5. Write  a detailed note on power requirements for mixing with relevant equations.  

[10M]

6.  a) List out the parameters that are measured or controlled in bioreactors. 


[5M]

     b) How do you minimize cell damage? Explain. 






[5M]

7. a) Explain about the design or bubble column.                                                    


[6M]
    b)  Write about the environmental requirements for animal cell cultivation.                     
[4M]
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