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. The oxygen demand varies with time in a batch fermenter. Explain with the help
of figure.

[16]
(a) Draw the temperature profile for control of fermentation te @ re using
cooling water.
(b) Draw the following equipment for heat exchange:
i. internal baffle type coil \ !

ii. external heat exchange.

b

[8+8]

(a) Sketch the concentration profile for o n stripping and absorption method
for measurement of Kpa by dynaamaic t method.

(b) Describe the procedure to d 8 experimentally using dynamic gassing
out method. [8+8]

4. Derive the expression t calculategate of heat flow through composite plane walls.

[16]
(a) Writet @iﬂusivity.
(b) Sk€tch oReentration profile for film theory and state the assumptions.
) Wh

(c

B

ot

is gas film controlling and liquid film controlling in mass transfer.

[2+6+8]
6. Write short notes on
(a) Cell concentration
(b) Product and substrate concentration
(¢) Mixing [54+5+6]
7. (a) Explain Reynold’s experiment and mention the different flow regions.
(b) The density of the fluid flowing through a pipe is 900 kg /m?. The kinematic

viscosity is 6x107%m?/s. Calculate the dynamic viscosity in kg/m-s.

(c) Write the different units of viscosity. [5+8+3]
8. Discuss the parameters on which the mixing power for non aerated fluids depend.
[16]
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1. Derive the expression to calculate rate of heat flow through composite plane walls.
[16]

2. (a) Sketch the concentration profile for oxygen stripping and absqup

for measurement of Kpa by dynamic gassing out method.
(b) Describe the procedure to determine K a experimentaldy uging dynamic gassing

out method.

3. The oxygen demand varies with time in a batchefermentén, Explain with the help
of figure. [16]
4. (a) Write the units of diffusivity.

(b) Sketch the concentration theory and state the assumptions.
(c) What is gas film contrélling and¥iquid film controlling in mass transfer.
[2+6-+8]

ternal baffle type coil

5. (a) Draw the
coolinggwa

ature grofile for control of fermentation temperature using

ing equipment for heat exchange:

ii. eXternal heat exchange. [8+8]
6. Discuss the parameters on which the mixing power for non aerated fluids depend.
[16]

7. (a) Explain Reynold’s experiment and mention the different flow regions.

(b) The density of the fluid flowing through a pipe is 900 kg /m3. The kinematic
viscosity is 6x107%m?/s. Calculate the dynamic viscosity in kg/m-s.

(c) Write the different units of viscosity. [5+8+3]
8. Write short notes on

(a) Cell concentration
(b) Product and substrate concentration
(c¢) Mixing [54+5+6]
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1. Write short notes on

(a) Cell concentration

(b) Product and substrate concentration
(¢) Mixing [5+5+6]

2. The oxygen demand varies with time in a batch fermeatef: Explain#with the help

of figure. [16]
3. Derive the expression to calculate rate of heat fl h composite plane walls.
i > [16]

4. (a) Write the units of diffusivit
(b) Sketch the concentrati
(c) What is gas film ollin

ofilefor film theory and state the assumptions.

d liquid film controlling in mass transfer.
[2+6+8]

5. (a) Draw t ure profile for control of fermentation temperature using
(o) g wate
(b) D e fol

owing equipment for heat exchange:

i. mternal baffle type coil
ii. external heat exchange. [8+-8]
6. (a) Sketch the concentration profile for oxygen stripping and absorption method
for measurement of Kpa by dynamic gassing out method.
(b) Describe the procedure to determine Ka experimentally using dynamic gassing

out method. [8+8]

7. Discuss the parameters on which the mixing power for non aerated fluids depend.
[16]

=

(a) Explain Reynold’s experiment and mention the different flow regions.

(b) The density of the fluid flowing through a pipe is 900 kg /m?. The kinematic
viscosity is 6x107%m?/s. Calculate the dynamic viscosity in kg/m-s.

(c) Write the different units of viscosity. [5+8+3]
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1. (a) Explain Reynold’s experiment and mention the different flow regions.

(b) The density of the fluid flowing through a pipe is 900 kg /m3. The kinematic
viscosity is 6x107%m?/s. Calculate the dynamic viscosity in k

(c) Write the different units of viscosity. 8+3]

2. (a) Sketch the concentration profile for oxygen strippingfan sorpfion method
for measurement of Kpa by dynamic gassing out faethod.

(b) Describe the procedure to determine K a experintentally using dynamic gassing

out method. [8+8]
3. (a) Draw the temperature profile f nt mentation temperature using
cooling water.
(b) Draw the following equd nt heat exchange:

i. internal bafflegfype coil
ii. external Jaeat ange. [8+8]
4. Discuss th r n which the mixing power for non aerated fluids depend.
[16]

5. The oxy demand varies with time in a batch fermenter. Explain with the help
of figure. [16]
6. (a) Write the units of diffusivity.
(b) Sketch the concentration profile for film theory and state the assumptions.

(c) What is gas film controlling and liquid film controlling in mass transfer.

[24+6+8]
7. Derive the expression to calculate rate of heat flow through composite plane walls.
[16]
8. Write short notes on
(a) Cell concentration
(b) Product and substrate concentration
(c¢) Mixing [54+5+6]
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