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Course Overview:
It is a specialized course that covers topics related to air conditioning and refrigeration process and working of different parts of cooling devices. Refrigeration and Air Conditioning is all about the maintenance of different parts of Refrigeration and Air Conditioning devices.
Course Outcomes:
	CO. NO.
	Cognitive Level
	Course Outcome 

	1
	Analysis
	Illustrate the fundamental principles and applications of refrigeration and air conditioning system

	2
	Synthesis
	 Obtain cooling capacity and coefficient of performance by conducting test on vapour compression refrigeration systems

	3
	Synthesis
	Present the properties, applications and environmental issues of different refrigerants

	4
	Analysis
	Calculate cooling load for air conditioning systems used for various

	5
	Analysis
	Operate and analyze the refrigeration and air conditioning systems.



Prerequisites:
1. Basic Knowledge about Free Body Diagram
2. Must have completed the course on Engineering Mechanics.



Course Scheme - 

Course Outcome Mapping with Program Outcome:
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Course Coverage Module Wise:
	Lecture No. 
	Unit 
	Topic 

	1 
	1 
	INTRODUCTION: Objective, scope and outcome of the course. 

	2 
	2 
	REFRIGERATION AND SECOND LAW OF THERMODYNAMICS 

	3 
	2 
	Refrigeration effect and unit of Refrigeration, Heat pump 

	4 
	2 
	Reversed Carnot cycle. 

	5 
	2 
	VAPOUR COMPRESSION REFRIGERATION SYSTEM: Analysis of  simple vapour compression Refrigeration cycle with after dry saturated by  p-h and T-S diagram. 

	6 
	2 
	Vapour Compression Refrigeration System: Analysis of simple vapour  compression Refrigeration cycle with before dry saturated by p-h and T-S  diagram. 

	7 
	2 
	Vapour Compression Refrigeration System: Analysis of simple vapour  compression Refrigeration cycle with superheated and sub cooling by p-h  and T-S diagram. 

	8 
	2 
	Effect of operating conditions 



	9 
	2 
	Multiple Evaporator and compressor system: basic introduction and  application 

	10 
	2 
	Types of Multiple Evaporator and compressor system - air compressor  system, Individual compressor 

	11 
	2 
	Types of Multiple Evaporator and compressor system - compound  compression, cascade system 

	12 
	2 
	Application of Multiple Evaporator and compressor system 

	13 
	3 
	GAS CYCLE REFRIGERATION: Introduction and application . 

	14 
	3 
	Carnot cycle , limitation of Carnot cycle 

	15 
	3 
	Reversed Brayton cycle. 

	16 
	3 
	Brayton cycle with regenerative heat exchanger. 

	17 
	3 
	Air cycle for air craft: Simple Air refrigeration system , Simple air  evaporative cooling system. 

	18 
	3 
	Boot strap air cooling system, boot strap air evaporative cooling system. 

	19 
	3 
	Regenerative air cooling system. 

	20 
	4 
	OTHER REFRIGERATION SYSTEMS -Vapour absorption refrigeration  system, 

	21 
	4 
	Electrolux refrigerator, Lithium Bromide - Water system, 

	22 
	4 
	Vortex tube refrigeration system 

	23 
	4 
	Thermo electric refrigeration system. , Water vapour refrigeration system 

	24 
	4 
	REFRIGERANTS: Classification, Nomenclature, selection of Refrigerants 

	25 
	4 
	Global warming potential of CFC Refrigerants. 

	26 
	4 
	REFRIGERATION EQUIPMENTS: Compressor, classification of  compressor. 

	27 
	4 
	Reciprocating compressors (Single Stage and multi-Stage compression),  Advantages. 

	28 
	4 
	Hermetic sealed Compressors , Rotary Compressors 

	29 
	4 
	Centrifugal Compressors, Advantages and Disadvantages of centrifugal  Compressors over reciprocating compressors. 

	30 
	4 
	CONDENSERS- introduction , classification of condensers (Air-cooled ,  water cooled condensers and evaporative condensers)

	31 
	4 
	Evaporators. Working of evaporator and types of Evaporators. 

	32 
	4 
	EXPANSION DEVICES- Introduction, Types of expansion Devices. 

	33 
	4 
	Expansion Devices- Capillary tube, Hand operated Expansion Valve,  Automatic Expansion Valve and Thermostatic Expansion Valve 

	34 
	5 
	PSYCHOMETRIC: Psychometric properties, psychometric relations. 

	35 
	5 
	Psychometric charts, psychometric processes, cooling coils. 

	36 
	5 
	By- pass factor, Apparatus Dew point temperature and air washers. 

	37 
	5 
	Human Comfort: Mechanism of body heat losses, Factors affecting human  comfort. 



	38 
	5 
	Affecting human comfort, effective temperature, comfort chart. 

	39 
	6 
	COOLING LOAD CALCULATIONS: Internal heat gain, system heat  gain, RSHF, ERSHF, GSHF. 

	40 
	6 
	Cooling load estimation, heating load estimation, Psychometric calculation  for cooling. 

	41 
	6 
	Selection of air conditioning: Apparatus (Comfort air conditioning System  and Industrial air conditioning System) 

	42 
	6 
	Winter air conditioning, Summer Air conditioning System, Year- Round air  Conditioning. 












TEXT/REFERENCE BOOKS 

1. ARORA, C.P., REFRIGERATION AND AIR CONDITIONING,  TATA MCGRAW HILL  
2. ANDREW D. ALTHOUSE., “MODERN REFRIGERATION & AIR  CONDITIONING” GOODHEART-WILLCOX CO. 


Teaching and Learning resources:
· MOOC (NPTEL): - 
https://drive.google.com/drive/u/1/folders/1lJ0_aKug4bOumSiESgvs83mgq0XoS-pp

Notes Link 
https://drive.google.com/drive/u/1/folders/1HCTWm2ef4W4gL31p2yoONsXLuVD1KXeH

YouTube Videos Link – 
https://www.youtube.com/c/TECHNICALCLASSES_TC

· Assessment Methodology:
1. Two Midterm exams where student have to showcase subjective learning.
2. Final Exam (subjective paper) at the end of the semester. 
3. Surprise Test 




Last Year Paper.
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7g7012
B. Tech. VII Sem. (Main /ichl Exam., Nov. - Dec. - 2018
Mechanicy) Ergineering
TME2A Relrigiragjop and Air-Conditioning

7E7012

Maximum Marks: 80

Time: 3 Hours
Min. Passing Marks: 26

Instructions to Candidates
Atenpt any five questions, slccing on question from each unt. All guestions
carry equal marks. Schemaic diagrams must be shown wherever necessary. Any
data you feel missing suitably be assumed and stated clearly.
Units of quantites used/calculated must be stated clearly.
Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

i
UNIT-1
(diagram. O]

) A refgeraor’s sorage is supplied with 3700 K of a substance at a temperature

A substance has to be cooled at -23°C. The cooling is about 10 hours.

of 27°
The specific heat o substance is 2 kV/kg-K above freezing point and 0.5KJ/ke-K

below freezing point. The feezing point of  substance i -3°C. The latent heat of
freczing is 230 kI/kg. Wh s the power required to drive the plant in KW if the

actual COP is the half of ideal COP? 81

[ET012] Page 1074 [7920)
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Q1 @ Explain the construction and ¥O'ing of flash chamber incorporated in vapour
compression system. How f€MVal of flash gas helps in improving the
performance of ompound vapou” Mmpression efigeration system. ®

(®) Explain with the help of neat sKeich, the working of a refrigeraion system
having thre evaporators at different tempergures with individual compressors
and multple expansion valves ®

Q2 G Air is used as refrigerans in 3 reversed Brayton cycle, Draw T and PV

disgram for this cycle and derive the expression for COP in terms of pressure

io (1) ®
450 efgeration system workin on evercd Brsston€5cl t  temperatae of

250K at the inlet of the compressor I the temperstget the end of conoy
‘nlet of the compress
pressure cooling i 300K and risingth tempeyatre of i i efgertrs K.

then i the etk o (Take = 1Kk K ®
i N
OR
Q2 (@ A dense air refrigeration cycle operates between pressures of 4 bas and 16 bar.

The air_temperature afer heat rejction to-surroundings is 37°C and  air
temperature at exit of refrgerator is 7°C. The Isentropic efficiencies of turbine

and compressor are 0.85 and 080 respectively. Determine compressor and

tutbine work per TR, C.O.P and power pr TR, Take 1=1.4 and

Cp=1.00SKIAg K. o,
(6) The higher we go,the cooler we ind, then why sicrafs are air conditioned when
they cruise at an alitude of 8000m? o
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0 Fley, refigeation and explain it working
princple. Whatis the mpontant g ydrogen in efigeration sysems? (4]

OR
Q3 @) Dewribe the working 0f pragyeqt Aqua- Ammonia vapour  absorption
rerigeration system with ncat sketl, 0]
() Write the factory considered for the seection of Refrgerant for a system. Give

ihe chemical formula and names of e refrigerants R-22 and Re114. ]

UNIT-1V
Q4 G “{hat i thermal comfort? Explain the ypical condition of thermal comfort with
e bhelpof bioclimatic char. "
oy st i 1013 b and 0°C conins 10 g, of wte vpou e ki dry s
Assuming tha sir and water vapour mixture behaves as an ideal gas and the
aturation pressure of vapour ot 0°C s 3.167 kpeal. Find the rlatve humidity

of 181

OR
Q4 () The humidity rato of atmospheric @i at 28°C DBT and 760mm of 1Hg is 0016
kg of dry air. Determine- 8

) Partial pressure of water vapour
(i) Relative humidity
(i) Dew point temperature
(i) Specific enthalpy

(®) Define the term "Effectve Temperatre” and explain its importance inthe design
of sir condiioning system. ®
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA

Syllabus
374 Year - VI Semester: B.Tech. : Mechanical Engineering

6MES-11: REFRIGERATION AND AIR CONDITIONING

Credit: 3 Max. Marks: 150(IA:30, ETE:120)
3L+0T+OP End Term Exam: 3 Hours
SN Contents Hours

1| introduction: Objective, scope and outcome of the course. 1

2 | Introduction: Refrigeration and second law of Thermodynamics,
Refrigeration effect and unit of Refrigeration, Heat pump, reversed
Carnot cycle. s
Vapour Compression Refrigeration System: Analysis of simple
vapour compression Refrigeration cycle by p-h and T-S diagram.

Effect of operating conditions

Multiple Evaporator and compressor system: Application, air
compressor  system, Individual compressor, compound
compression, cascade system. Application, air compressor | 3
systems, individual compressor, compound compression, cascade
system.

3| Gas Cycle Refrigeration: Limitation of Carnot cycle with gas,
reversed Brayton cycle, Brayton cycle with regenerative heat 4
exchanger.

Air cycle for air craft: Necessity of cooling of air craft, Basic cycle, a
boot strap, regenerative type air craft refrigeration cycle.

@ |Other refngeration systems (description _only): _Vapour
absorption  refrigeration system, Electrolux refrigerator, Lithium
Bromide - Water system, Water vapour refrigeration system, | 4
Vortex tube  refrigeration system, thermo electric refrigeration
system.

Refrigerants: Classification, Nomenclature, selection of

Reirigerants, global warming potential of CFC Refrigerants. .
Refrigeration  Equipments: Compressor, condenser, evaporator,
expansion devices, types & working.

§ | Psychrometry: Psychrometric properties, psychometric relations,
pyschrormetric charts, psychrometric processes, cooling coils, By- [ 5
pass factor, Apparatus Dew point temperature and air washers.

Human Comfort: Mechanism of body heat losscs, factors 3
affecting human comfort, effective temperature, comfort chart

& [ Cooling load calculations: Internal heat gain, system heat gain,
RSHF, ERSHF, GSHF, cooling load estimation, heating load |  §
estimation, psychrometric calculation for cooling,

Selection of air conditioning: Apparatus for cooling and
dehumidification, Air conditioning system, year round air 3
conditioning.

TOTAL| 41





