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BTME704 DCS
REFRIGERATION AND

AIR CONDITIONING
60 20 20 30 20 3 0 2 4

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 20 marks.

Course Educational Objectives (CEOs):
To introduction with (A) Refrigeration, (B) Vapour Compression Refrigeration, (C)
Unconventional Refrigeration Systems and Future Trends (D) Psychrometric and Air
conditioning loads calculation.

Course Outcomes (COs):
After completion of this course the students are expected to be able to demonstrate following knowledge,
skills and attitudes -

1. Students would be able to understand the Refrigeration system, and its importance, need and
applications.

2. Students would be able to analyses basics of vapour compression refrigeration.                        .
3. Students would be able to understand desirable properties of refrigerants.
4. Students will be able to understand absorption refrigeration system.
5. Students would be able to calculation of psychrometric properties of air by tables and charts.
6. Students would be able to calculation of summer & winter air conditioning load.

Syllabus
Unit - I
Introduction to Refrigeration
Principles and methods of refrigeration, freezing; mixture cooling by gas reversible expansion,
throttling, evaporation, Joule Thomson effect and reverse Carnot cycle; unit of refrigeration,
coefficient of performance, vortex tube & thermoelectric refrigeration, adiabatic
demagnetization; air refrigeration cycles- Joule’s cycle Boot-strap cycle, reduced ambient cycle
and regenerative cooling cycles.

Unit - II
Vapour Compression Refrigeration
Vapor compression cycle, p-h and t-s diagrams, deviations from theoretical cycle, sub-cooling
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and super heating, effects of condenser and evaporator pressure on cop; multi-pressure system:
removal of flash gas, multiple expansion & compression with flash inter cooling; low
temperature refrigeration: production of low temperatures, cascade system, dry ice, production of
dry ice, air liquefaction system,.

Unit – III
Unconventional Refrigeration Systems and Future Trends
Vapor Absorption Systems: absorption cycle, Lithium-bromide system, heat-exchangers,
analyzer and diffusers; The Electrolux system; Steam-Jet Refrigeration, Thermo-Electric
Refrigeration. Low-temperature refrigeration: Cascade systems, Joule-Thompson effect,
liquefaction of gases, application areas.
Refrigerants: nomenclature & classification, desirable properties, common refrigeration,
comparative study, leak detection methods, environment friendly refrigerants and refrigerant
mixtures, brine and its properties.

Unit – IV
Psychrometric
Calculation of psychrometric properties of air by table and charts; psychrometric processes:
sensible heating and cooling, evaporative cooling, cooling and dehumidification, heating and
humidification, mixing of air stream, sensible heat factor; principle of air conditioning,
requirements of comfort air conditioning, ventilation standards, infiltrated air load, fresh air load
human comfort, effective temperature & chart, heat production & regulation of human body,

Unit-V
Air Conditioning Loads
calculation of summer & winter air conditioning load, bypass factor of coil, calculation of supply
air rate & its condition, room sensible heat factor, grand sensible heat factor, effective sensible
heat factor, dehumidified air quantity. Problems on cooling load calculation. Air distribution and
ventilation systems.

Note: Refrigerant tables, Refrigeration and Air-conditioning Data Book and certified data tables
are allowed in the examination hall.

Reference Books:
1. “Refrigeration and Air Conditioning”, by C. P. Arora, Tata McGraw Hill.
2. “Refrigeration and Air Conditioning”, by A. R .Trott and T. C. Welch, Butterworth-

Heinemann.
3. “Refrigeration and Air Conditioning Technology”, by Whitman, Jhonson and Tomczyk,

Thomson Delmer Learning.
4. “Refrigeration and Air Conditioning”, by Abdul Ameen, Prentice Hall of India Ltd.
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5. “Basic Refrigeration and Air Conditioning”, by P. N. Ananthanarayan, Tata McGraw
Hill.

6. “Refrigeration and Air Conditioning”, by Wilbert F. Stoecker and Jerold W. Jones, Tata
McGraw Hill.

7. “Refrigeration and Air Conditioning”, by Richard Charles Jordan, Gayle B. Priester,
Prentice hall of India Ltd.

8. ASHRAE Handbook – Refrigeration 2010,

List of Experiments:

1. To find the coefficient of performance of Vapour compression Refrigeration (VCR)
system

2. To find the Refrigeration effect of Vapour compression Refrigeration (VCR) system
3. To find coefficient of performance of Air-conditioner Trainer system
4. To find Refrigeration effect of Air-conditioner Trainer system
5. To find various psychometric properties of Air
6. Evaluate the various performance parameters of A Cooling Tower
7. Evaluate the various performance parameters of Evaporative cooler
8. To prove the relation between the coefficient of performance of a Heat Pump and a

Refrigerator.


















