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1. (a) What are the different parameters effectimgconvective mass transport.

(b) Explain the mass transfer process .

(c) Define interfacial area. [8+6+2]

2. (a) Mention the different phases between whielmass transfer takes place.

(b) Write the equation to determine the liquid maaasfer flux.

(c) Write the equation to determine the mass tenfsfix through gas film.

(d) Write the units of concentration. [4+5+5+2]

3. In an aerobic fermentation process, the typamatrage bubble diameter is 3 mm, with an averageera
velocity of 18 cm/s. If the diffusivity coefficienB x10-10m2/s. Find the mass transfer coeffic@nthe
basis of penetration theory. [16]

4. (a) Define power number and explain each term .

(b) Define impeller Reynolds number and explairhetaem .

(c) Define Froude number. What is its significance. [6+5+5]

5. (a) What are impellers, why are they used. Mensiome important type of impellers with figures.

(b) Sketch the following baffle arrangements [8+8]

i. Baffle set away from wall and at an angle foginviscosity liquids
ii. Baffles attached to the wall for low viscodityuids.

6. Explain the role of shear in stirred fermenters [16]

7. A hot flue gas at 800C is flowing through a cosige spherical shell formed by two spheres having
inner, middle and the outer radius as 10cm , 15mma, 20cm. Thermal conductivity of inner shell = 38
w/mOC Thermal conductivity of outer shell = 45 wrBilm coefficient of heat transfer at the outer
surface of composite spherical shell is 10w/m2A@bient air temperature is 280C. Calculate the raite



heat flow through the wall of composite spheridalband the temperature at the inner surfacehat t
interface and at the outer surface. [16]

8. (a) Write a general form of correlation to pretlheat transfer coefficient
(b) Write equations for dimensionless humbers énahove equation.

(c) What is the significance of Nusselt numberngkls number, Prandtl number and Grashof mumber.



