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Di'partment of Mechanital Enginccring

COURSE OBJECTIVES:
At the end ofthe coune the studerts will be able to
l.Explain the working ofopen & closed air system ofair refrigeration systen'r

2.Describe the working and colsuuction ofcompressol Condcrrser, evaporator, expansiol valvc uscd for ait

conditioning and rcfrigeration.
3.Explain Vapor Compression refrigeratiol system.

4.Explain VaporAbsor?tion refrigeration system.

5.Compare different ref igelants properties,

6.Describe equipment for air conditioning.
T.Explain the cooling load for the given requirement.

LESSON I'LAN: 2(D.l-25

Nrme of the [ircult\': * bhoi
Subject: REFRIGERATION AND AIR CONDITIONING (Th. 5)

Progranr: Diplomr in Mccharrical Ingineering
Semester: 5rh

Total Contact Hours: 60

Total Marks: 100

Assessment: Progrcssive -20, End Tcrm - 80

Credits: 4

Unit l : Air Ref igeration Cyclc (Total Classcs; 5)

Class
No.

Topic Subtopic Teaching Aids/Activities
Course

l

Definition of
Ref'rigeration and

Ilnit of
Refrigeration

Dcfinc rcfiigeration. Explain the unil
o{ refrigeration (l ton : 210 kJ/min),

and historical background antl
importance in va ous industries.

Chart showing refrigeration
applications; Short video of

cold storage units
aol

2
COP &

Rcfrigcrating Effect

Explain Coefficient of Performance
(COP) rvith folmula and units;

RefrigeratingEffect its
significance and relation to system

cfficiency.

Numerical examples on COP
ard R.E; Conceptual

comparison of Heat Engire
vs. Rcfrigerator

col

3

Principle ofOpen
Air Refrigeration

System

Explain components: compressorJ

cooler, lurbine. Explain working
cycle rvith T-S and P-V diagrurns ol'

open system.

PPT with cycle diagrarns;
Video ofaircraft air cooling

system
col

4
Principle ofClosed
Air Refl'igeration

System

Explain closed system with
schematic diagram and conrparisgn

to open cycle,

Anirnated flowchart;
Comparison table between
open and closed systenrs

col

5
Review &

Numerical Problems

Solve basic problems on COP and

R.E; Recap ofopen and closed air
systems with ffoup quiz.

Whiteboard problem-solvilg;
Group quiz using flash cards

COI



llnit 2: Sintple Vapour Compression Relrigeration 51'stem (Total Classes: l0)

Class Topic Subtupic (rtith clab0r'ati0n) Teaching Aids/Activities
Coursc

Objcctive

6
hrtroductiou ard

Schcmatic Iliagtam

Define vapour compressiou system.
discuss major components:

compressor, condenser, expansion
valve, evaporator. Present schematic

diagram.

,

Diagram on board;
Animated working video

co3

1

Cycle rvith Dty
Satuated Vapour'
after Compression

Explain dry sahrrated condition, draw
T-s and p-h diagrams, discuss process

flow.

Charts olT-s and p-h
diagrams; Animated cycle

transitiou
co3

8

Cycle ivith Wet
Vapoul after
Comptession

Explain wet vapour compression
effects, compadson with dry satumted

condition.

Group discussion on
effi ciency implications;

Diagram dratving exet cise

co3

Cyclc with
Superheated Vapour
aftor Cornpression

Define superheating after compression,
effect on system performance,

visualized using diagrams.

Comparative charl of 
]

enthalpy and entlopy
chauge Il.orl

t0
Cycle with

Superheated Vapour
belbre Compression

Discuss purpose of superheating belbre
compressor, impact on COP.

R"l"pl"y 
"f 

.)"1" *-dl
physical cards I

rcprcsenting each state I

II
Cycle rvith Sub-

Cooling of
Refrigeraut

Explain subcooling, benefits in
reducing vapourisation loss, increasing

refrigerating effect.

Comparison video of
system with/without

subcooling
cro3

[,Jtl
F.rp""h".+"tt"pyI Diagranr

I n"p!.E11q19n

Illustrate T-s diagrams for each type of
cycle, explanation ofchanges in each

process.

T-s diagrarr worksheet;
Projection drawing on

board
co3

E fTr.r.*"+,rthrlpy
Diaqrant

Representation

Plot p-h diagrams for all variants,
explain horv euthalpy charges reflect

systern perfbrmance.

p-h chart plotting activity;
Ref'erence enthalpy table

co3

t4
Numerical on COP

and Mass Flou Part
I

Solve sarirple problems on COP and
mass flow'rate. Reinforce concepts via

units and equations.

Numcrical u'orkshcet;
Whiteboard solving Lq

l5
Numerical on COP

and Mass Flow - Part
2 & Rccap

Practice numericals in group format
Recap differences in cycle types with

table.

Group quiz; Flowchart
summary handor.rt

t.lnit 3: btal Classcs:

Chalk diagraru or board;
inated video of

Define vapour absorption
refrigeration; working principle using

heat instead of mecharrical energy;
basic components: generator,
absorber, pump, condenser,

Simple Vapour
Absorytion

Refrigeration System

Colnparative table
between simple &
practiaal systems;

lnduslrial setup video

Explain rnodilications in practical
systems (Aqua-Ammonia or Li-Br

\Yater syslem), use of analyzers,
.Pmctical Vapour

Absorption System

co3

co3

Class
No.

'lbpic Subtopic 'I ellching Aids/,-\ctivities
flourse

O l, iective

t6 a o]

17 cto3



Explaitt COP valiation usiug T-s
diagrams and systcm bchavior.

Clomparc with comprcssion cycle.

COP of Tdeal Vapour
Absomtion Syslcm -

Introduce coefllcient ol'perfoullance
(COP), delivc COP fbl idcal

Vcnn diaglam on board;
Group discussion on rcrl-

Highlight key differences: enetgy
input, moviug parts. C0P,

maiDtenance.

Dcrivation steps on

boardl COP lbrmula card

COP of ldeal Vapour'
Absorption System

Graphicat

T-s diagram on projcctol i
.Chart showing COP vs.

temperuture

Worksheet; Group
solving exercise

Solye numericals based on enthalpy
and heat balance. Emphasize units and

ication ol' lbrrula.

Numcrical on COP -
Part 2 & Rccap

More practice problems; sunmarizc
thc workiug of absorption systems and

llnit,l: 'otal Classcs:

Board diagram, compressot
cut-section video, comparison

table

Principle of working and
constructional details of reciprocating

Animatcd video of centrifugal
actiol, PPT with labeledCertrifugal compressor - theory only

Important tenns: compression ralio,
volur.netric efticiency, clearance

Hermetically ard scmi-hermetically
sealed compressors: construction,

Pduciple ofworking aud
constructioual details of air-cool!'d and

water-cooled condenssrs

Board diagram, image of
finrred tube condcrrser- demo

vidco

Ileat rejection ratio: definition,

Chart showirg types, photo-
based examples, smalltowers and spray ponds: types,

fu nction, constructiolr

Diagram, video ofshell &
tube evaporator, conrpalison

table

Working principle and conshxctional
details, types - bare tube, finned, shell

& tube

Unit 5 - Ilelrigelant l'lorv Conlr'ols, Iielrigerants & Applicxtions 0l lleliigerants (l'<rtal Classes: l0)

Class
No.

Topic Subtupic
'l'caching

Aids/Activitics
Coursc

Obiectivc

3l Expausiol
Valves

Introductiou to refrigemnt flow coutrol
devices. Function and impofiance of

expalsion valvcs in the refrigeration cycle-

Rclfigelatiol system
diagram, classroom

discussion
co5

llt
Compalison: Vapour

Clompression vs.
Vapout- Absotttion

col

l9 cro3

20 co3

21
Nunrerical on COP -

Paft I
c'o3

Summary chart; Cycle
llashcatds; Quiz

clo3

Class
No.

Topic Subtopic 'l'efl chiDg,\ids/,\ctivities
Course

Obiective

23
Refrigetant

Conrpressors
('ol

24
Rcfrigeratrt

Comprcssors
co3

25
Refrigerant

Complcssors
I,'ormula sheet, concept-based

worksheet, quiz
col

26
Refrigcrant

Comprcssors
Sample images/video, tabular

compatison chart
co3

2',7 Condensers co3

Conclcnscts
Derivalion on board,
numelical examDlcs

col

29 Condensers co3

30 Evaporatorc cro3



Working principle of capillaty tubes,
advantages, disadvaltages, and typical
applications in dou.restic refrigeration

Cut-sectior of capillary
tube, flow animalion

Construction and working of AEV.
Application in constant load systems.

with thermostatic valve.

Autolnatic
Expansion Valve

Detaited construction aud oferation usirlg
scusing bulb. spring mcchanism. Use in

variable load systems. Advantages over
AEV.

Types of refr igerants - primary/secondary;
CFC, HCFC, IIFC, natutal reft.igerants.

Classification based on chemical structure

Thermodynamic (latent heat, boiting point),
physical (density, viscosity), and chemical
(toxicity, flammability) plopenies of ideal

nomenclaturc (R-l 1, R- 12. R-22,
R- 134a, R-717), substitute rcfrigerants.

Environmental inpact (ODP

Industtial & commercial uses: cold storage,

dairy relrigeration, ice plant - rvorkingApplications of
Rell igctatiolr - I

Domestic applications: watcr coolers, frost-
fiee refrigerators system arrangement and

Applicatious of
Refrigeration TI

Quick recap of all subtopici. Numerical
qucstions on refrigerant propefiies and flow

Unit 6: Psychometrics & Conrlbrt Air Conditioning Systems (Total Classes: 10)

CIass
No,

Topic Subtopic Teaching Aids/Activities
Course

ObicctiYe

4l Psychometric
Terms

Intloduction to psychometrics.
Definitions: Dry bulb temp, uet bulb
temp, dew point, speciflc humidity,

relative hunridity, enthalpy, etc.

Chart oftenns,
thennometers demo- basic
psychometric scale chart

( to5

42
Arliabatic
Saturation

Concept of adiabatic saturation using
evaporative cooling. Applications ill
deserl coolers and cooling tolvers.

Demo \a'ith wet cloth fan
setup, schematic diaglams

c()5

43
Psychometric

Chart

Construction, layout, and features ofa
psychometric chart. Explanation of
coordinates and how to read various

properties.

Large psychornetric wall
chart, animated overlay

demo
co5

14
Psychometlic
Processcs - I

Sensible heating and cooliug: changes in
dry butb temp u ithout change in moisturrc

content. Use of chart to represent
processes.

Chart plotting demo,
classroom activity to plot

SWSC processes
C]O 5

CO545
t*t",""* ll Cooling uith dehumidification and

Processes Il 
ll 

hearirre uith humidifrcation. Con

Animated moisture removal
diagram, plotted processes

on chart

12 Capillary Tubc CO.5

33
Schematic diagram,

whiteboard explanation
co5

34
Themrostatic

Expansion Valve

ReaUvirtual demo.
working animation,
comparative chart

co5

35
Classilication of

l{efrig(]rants

Classification chart,
flash cards,

brainstorming session
co5

36
Propedies of
Reliigerants

Tabulated comparison,
infographic sheet

co5

37
Clommon

Relrigerants &
Codes

PPT on refrigerant
codes. environmental

video clip
cos

38

Case studies, equipment
photos, process

diagrams
c'o5

-19

Real-life appliancc
demonstration, video-

based walkthroush
cos

40
Rcvision &

Problem Solving

Group quiz, problem-
solving workshcet,

student O&A
cos



latent heat and its effect on moistr.lrc
content.

46
Psychomctric
Proccsscs III

Adiabatic coolilg with hurridificatioru
lolal llealing cnd cooline procl'sbcs:

examplcs in HVAC applications.

Multimedia HVACI
animation, chart ovcllay

with proccss lines

('()5

11 SHT. BPII
Explanation of Sensible Heat Factor ald

Bypass Factor. Calculatious and
impoftance ir air conditioning design,

Fomrula shcet^ numerical
examples, class problerns

cos

,+8 Adiabatic Mixing
Concept o1'adiabalic nrixing of tu.o air'

streams. Usc oI psychon]etl'ic chalt to flrd
resultant proportics.

Demo ploblenl,
psychonletric charl plotti ng,

animated flow diaarams
cto5

19
Problcms on

Abovc

Numerical problcms on psychometric
ploccsscs includirrg SHF. BPF. rnixirrg.

and process plottiDA.

Problern shect, guided
solutior walkthr-ough,

studcrt board wo[k
cos

50
Effective Temp

& Comlbrl Chaft

Detlnition of efl'ective tempcmturc,
comfort zone, ASHRAE ionrfort chart.

Factors affccting human cornfort:
humidity, air velocity. temp.

Comlort chart display,
discussion on classtoon'r

ald office HVAC cxarnples
co5

[]ni( 7;Air (bnditioning Svs(crns,(Tr)tal (llasscs: l0)

Class
No.

Topic Subtopic
Teaching

Aids//\ctivities
Course

Obiective

5l
Intro(luctiorl to

Air Condition ing

Concept of air conditioning, objectives,
scope and inportance in daily lile and

industries

Simple intro with
examples (homc, office

AC), short video on
HVAC

co5

5l Factors Affccting
Comfort

Physical, physiological ard psychological
factors - dry bulb temperature, humidity,
air velocity, mearr radiant temp, dctivity,

clothing etc,

Comfort condition demo
(fan speed/temp sotting),

class intcmction
cro5

53
Equipment Used

in AC

Desoiption and flrnction of: filters,
blowers, cooling coils, heating coils.

humidifiers, dehumidifiers, ducts, seusors,
controllers

Real parts images or
videos, model ofHVAC

system
co5

54
Classification of

AC Systems

Classification based on purpose (comfort,
irrdustrial), ivorking (window, split,

packaged), and control (manual, automatic)

CharVtable of
classifi cations, photos of

systenls
co5

55
Winter Air

Conditioning
Systcrr

Layout and working ofa u'inter air-
conditioling system - heatilg and

humidifying the air

Schematic diagram,
animated video of airflow

process
cos

56
Summer Air
Conditioning

System

Layout and working of a sunlmed ai[-
conditioning systern - cooling and

dehumidifi,ine the air

Flow diagram, animation
of cooling cyclc

co-5

57
Psychromctric
Considcrations

Relevance ofpsychrometry in AC systems:
SHI', BPI', RSHF and roonr conditions

analysis

Psychrometric charl use,
sample problenrs

co5

58
Duct Design and
Air Distributiorl

Basic idea ofduct layout, t)?es
(rectangular/circular), air fl oli pattern,

velocity and losscs in ducts

Duct model or diagtam,
airflow measruement app

dcmo
CO5

59
Numerical on AC

Load
Problems related to sensible/latent heat,

total heat Ioad, CFM calculatiorrs

Board work on
numericals, handout fbr

student practice
co5



60

Case

Study/Review
Session

Review of hrll unit with an industrial or
domestic case study ofAC system (e.g.

office building, hospital, mall)

Case study handout,
video tour of large AC

installation
cos

'$xry:;fiSignature o'[the Faculty
%^

Signature of the HOD

I


