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CRYOGENIC APPLICATION IN BIOTECHNOLOGY
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Paper—BT BIT 705 IT

Time : Three Hours] [Maximum Marks—80

INSTRUCTIONS TO CANDIDATES

(1) All questions carry marks as indicated.

(2) Answer any FIVE questions.

(3) Assume suitable data wherever necessary.

(4) Illustrate your answers wherever necessary with the
help of neat sketches.

1. (a) What is cryogenic engineering ? Explain with position
and range of field of cryogenics. 8

(b) 1 mole of an ideal gas is allowed to expand
isothermally at 27°C until its volume is tripled..
Calculate ∆Ssys t and ∆Suniv  under the following
conditions :

(i) The expansion is carried out reversibly

(ii) The expansion is a free expansion. 8

http://www.rtmnuonline.comhttp://www.rtmnuonline.com

http://www.rtmnuonline.com
http://www.rtmnuonline.com


2. (a) Explain the various materials of construction for
cryogenic applications. 8

(b) Discuss the thermodynamic and transport properties
of cryogenic fluids at normal boiling point. 8

3. (a) Give the industrial process for the liquefaction of
hydrogen. Explain the principle on which it is based.

10

(b) One mole van der Waals gas is allowed to expand
isothermally and reversibly at 273 K from an initial
volume of 1 dm3 to 50 dm3. Calculate the entropy
change for the gas. The van der Waals constants
are :

a = 6.5 atm dm6  mol– 2

b = 0.056 dm3 mol–1 . 6

4. (a) A refrigeration machine operating at a condensor
temperature of 290 K needs 1 kW of power per
ton of refrigeration. Determine the following :

(i) The coefficient of performance

(ii) The heat rejected to the condenser

(iii) The lowest temperature that can be maintained.
6

(b) Discuss the thermodynamically ideal isothermal source
refrigeration system. 10

5. (a) Discuss the principle of gas separation (rectification)
process with temperature composition diagram.

10

(b) What is the importance of insulations in cryogenic
system ? Explain. 6

6. (a) Explain with neat sketch the cryogenic fluid storage
Dewar vessel. 8

(b) What is the effect of ultra low temperature on plant
and animal tissue ? Explain. 8

7. Write short notes on :

(a) Adiabatic Demagnetization 6

(b) Adiabatic reversible Turbine expansion 5

(c) Cryosurgery. 5

8. Explain the process of cryodesiccation and its applications
in pharmaceutical, biotechnology, food and technological
industries. 16
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