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DR VS KRISHNA GOVERNMENT DEGREE COLLEGE VISAKHAPATNAM
B.Sc. PHYSICS SYLLABUS UNDER CBCS
TII Year B.Sc Physics: V Semester
ELECTIVE -EA-1: LOW TEMPERATURE PHYSICS & REFRIGERATION
( Credits: 04)

Work load: 60 hrs per semester 4 hrs/week
UNIT-I
PRODUCTION OF LOW TEMPERATURE (10 hrs)

Production of low temperatures-Introduction, Freezing mixtures, Joule-Thomson effect,

Regenerative cooling, Different methods of liquefaction of gases, liquefaction of air,
Production of liquid hydrogen and nitrogen, liquefaction of Helium Kapitza method Adiabatic

demagnetization, Properties of materials at low temperatures, Superconductivity

UNIT-II
MEASUREMENT OF LOW TEMPERATURE (10 hrs)
Gas thermometer its comrection and calibration. Secondary thermometers, resistance

thermometers, thermocouples, Vapour pressure thermometers, Magnetic thermometers,

Electronic thermometers, Advantages and drawbacks of each type of thermometer.

UNIT-II
PRINCIPLES OF REFRIGERATION (10 hrs)
Introduction to Refrigeration- Natural and artificial refrigeration , Stages of refrigeration,
Types of refrigeration - Vapor compression and vapor absorption refrigeration systems,
Refrigeration cycle and explanation with a block diagram, Introductory ideas on air
conditioning. Refrigerants-Introduction, Ideal refrigerant, Properties of refrigerant,

Classification of refrigerants, commonly used refrigerants, Eco-friendly refrigerants, andeffect

of refrigerants on ozone layer.

UNIT-IV

COMPONENTS OF REFIGERATOR (10 hrs)
Refrigerator and its working, Block diagram, Coefficient of Performance (COP), Tons of
refrigeration (TR) and Energy Efficiency Ratio (EER), Refrigerator components: Types of
compressors, evaporators and condensers and their functional aspects, defrosting in a

refrigerator, Refrigerant leakage and detection, applications of refrigerators.



s

~r

~r

UNIT-V

APPLICATIONS OF L.OW TEMPERATURE & REFRIGERATION (10 hrs.)

Pplications of Low temperatures: Preservation of biological material, Food freczing, liquid

nitrogen and liquid hydrogen in medical field, Superconducting magnets in MRI- Tissue

ablation (cryosurgery) - Cryogenic rocket propulsion system. Applications of refrigeration:

Domestic refrigerators, Water coolers, Cold storages, Ice plants, Food preservation methods.

Chemical and Process industries, Cold (reatment of mctals, Construction field, Desalination
of water, Data centers.
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