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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester System

Eligibility:
+2 pass in any stream.

Scheme of Syllabus

Semester – I:

Paper No. Paper M. Marks

Paper–I Fundamentals of Computer – I
100

75 Theory +
25 Practical

Paper–II Thermodynamics in Refrigeration and Air Conditioning 100

Paper–III Communication Skills in English – I 50

Paper–IV Punjabi Compulsory / mu~FlI pMjwbI 50

Total: 300

Semester – II:

Paper No. Paper M. Marks
Paper–I Fundamentals of Computer – II 100

75 Theory +
25 Practical

Paper–II Physics 100
75 Theory +
25 Practical

Paper–III Basic Electrical Engineering 100
60 Theory +
40 Practical

Paper–IV Basic Electronics Engineering 100
60 Theory +
40 Practical

Paper–V Communication Skills in English – II (Th. 35+ Pr. 15) 50

Paper–VI Punjabi Compulsory / mu`FlI pMjwbI 50

Total: 500
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester System

Semester – III:

Paper No. Paper Max  Marks

Paper – I Fundamentals of Computer – III 100 (75 theory +25 Practical)

Paper – II Refrigeration & Air Conditioning-III 100 (60 theory +40 Practical)

Paper – III Refrigeration & Air Conditioning-IV 100 (60 theory +40 Practical)

Paper – IV Workshop Practice 100

Paper – V * Environmental Studies–I 050

Total : 400

Semester – IV:

Paper No. Paper Max  Marks

Paper – I Fundamentals of Computer – IV 100 (75 theory +25 Practical)

Paper – II Refrigeration & Air Conditioning – V 100 (60 theory +40 Practical)

Paper – III Refrigeration & Air Conditioning – VI 100 (60 theory +40 Practical)

Paper – IV Refrigeration and Air Conditioning Components

Lab

100

Paper – V * Environmental Studies–I 050

Total : 400

* Marks of Paper EVS will not be included in Grand Total.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – I

Paper–I:  Fundamentals of Computers – I
(Theory)

Max. Marks: 100
Theory Marks: 75

Time: 3 Hours Practical Marks: 25
Periods per week: Theory: 6

Instructions for the Paper Setters:
a) Ten compulsory very short answer questions of 2 marks each. 10x02=20
b) Eight short answer questions of 5 marks each, students are required attempt any five

questions. 05x05=25
c) Four long answer questions of 15 marks each, students are required to attempt any two.

02x15=30

UNIT – I
 What is Computer, Block Diagram(Components), Application of Computer, Booting of

Computer System
 Elements of Computer System( Input devices(Keyboard, Scanner, Mouse),

Output devices– (Printer, Monitor), Storage Devices– (Magnetic Disk, Optical Disks)
 What is Operating System, Types of Operating System(Multitasking, Multiprogramming,

Multiprocessing)

UNIT – II
 Introduction to Windows Vista
 Parts of Windows Screen (Desktop icons, Windows (Application Window, Document window)
 Introduction to MS Office
 Introduction to MS Word( Word 2003)
 Parts of Word Window(Title Bar, Menu Bar)
 Opening, Closing and Saving a word Document
 Font Dialog Box
 Page Setup
 Editing a word document(Cut, Copy, Paste, Bold, Italic, Underline)
 Print Dialog Box
 Creating a Table, Operations on Table in MS Word
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – I

Practical
Max.Marks: 25

Practical based on Fundamentals of Computer

 MS Word and

 Window Vista

References:

1. Introduction to Computer by P.K. Sinha

2. Windows Based Computer Courses by Gurvinder Singh & Rachpal Singh, Kalyani Publishers.

3. Fundamentals of Computer by Unimax Pub.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – I

Paper II: Thermodynamics in Refrigeration and Air Conditioning

Time: 3 Hours Max. Marks: 100
Periods per week: Theory: 6

Instructions for the Paper Setters:
a) Ten compulsory short answer questions of two marks each. 10x02=20
b) Eight short answer questions of eight marks each, students are required attempt any five

questions. 05x08=40
c) Six long answer questions of ten marks each, students are required to attempt any four.

04x10=40

UNIT – I
Definition of thermodynamic terms: System, surroundings, Types of systems, intensive and
extensive properties, Thermodynamic processes: isothermal, isobaric, isochoric, adiabatic,
temperature, different scales of temperature, instruments used for measuring temperature,
reversible and irreversible processes, first and second law of thermodynamics.

UNIT – II
Heat, work, various methods of heat flow: conduction, convection, radiation, specific heat,
sensible heat, latent heat of vapour & fusion, specific heat of gases & units of heat, melting and
boiling point, absolute temperature, difference between heat and temperature,  condensation,
vaporisation.

UNIT – III
Applications of Thermodynamics: Carnot cycle, refrigerator and heat pump, refrigeration,
equipments used in refrigeration, application of RAC, methods of refrigeration, terminology of
refrigeration, definition of TON as applied to refrigeration, C.O.P., refrigeration effect.

List of Reference Books:

1. Ref & AC S. Domkundwar Dhanpat Rai

2. Ref & AC S.C. Arora —do—

3. A Course in P.L. Batlaney Khanna Ref. & A.C. M. Singh Khurmy Publishers Royal Pub.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – I

Paper–III: Communication Skills in English – I

Time: 3 Hours Max. Marks: 50

Course Contents:

1.  Reading Skills: Reading Tactics and strategies; Reading purposes–kinds of purposes and
associated comprehension; Reading for direct meanings; Reading for understanding concepts,
details, coherence, logical progression and meanings of phrases/ expressions.

Activities:
a) Active reading of passages on general topics
b) Comprehension questions in multiple choice format
c) Short comprehension questions based on content and development of ideas

2.  Writing Skills: Guidelines for effective writing; writing styles for application, resume,
personal letter, official/ business letter, memo, notices etc.; outline and revision.

Activities:
a) Formatting personal and business letters.
b) Organising the details in a sequential order
c) Converting a biographical note into a sequenced resume or vice-versa
d) Ordering and sub-dividing the contents while making notes.
e) Writing notices for circulation/ boards

Suggested Pattern of Question Paper:
The question paper will consist of five skill–oriented questions from Reading and Writing Skills.
Each question will carry 10 marks. The questions shall be phrased in a manner that students
know clearly what is expected of them. There will be internal choice wherever possible.

10x5=50 Marks
i) Multiple choice questions on the language and meanings of an unseen passage.
ii) Comprehension questions with short answers on content, progression of ideas, purpose of

writing etc. of an unseen passage.
iii) Personal letter and Official/Business correspondence
iv) Making point-wise notes on a given speech/ technical report    OR

Writing notices for public circulation on topics of professional interest
v) Do as directed (10x1= 10 Marks) (change of voice, narration, combination of 2 simple

sentences into one, subject-verb agreement, using appropriate tense, forms of verbs.

Recommended Books:

1. Oxford Guide to Effective Writing and Speaking by John Seely.
2. English Grammar in Use (Fourth Edition) by Raymond Murphy, CUP

Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – I
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Paper-IV: gzikph (bkiawh)

;wK L 3 xzN/ e[b nze L 50
gkm-eqw ns/ gkm-g[;seK

1H frnkB wkbk (ftfrnkBe s/ ;wki-ftfrnkBe b/yK dk ;zrqfj),
(;zgkH vkH ;fszdo f;zx, gq'H wfjzdo f;zx pBt?s), r[o{ BkBe d/t :{Bhtof;Nh,
nzfwqs;o.
b/y L gjhnk gqd{FD, Go{D j`fsnk d/ d/F ftu, Bkoh Fesh, tksktoDh gqd{FD
ns/ wB[`y, J/v} L fJe rzGho ;zeN.

2H nksw nBksw (;zgH ;[fjzdo pho ns/ tfonkw f;zx ;zX{)
(gq'H w'jB f;zx, nzfwqsk gqhsw, fFt e[wko pNkbth, ;[oihs gkso, gkF)
r[o{ BkBe d/t :{Bhtof;Nh, nzfwqs;o.

3H g?oQk ouBk
4H g?oQk gVQ e/ gqFBK d/ T[`so.
5H (T)gzikph X[Bh ftT[_s L T[ukoB nzr, T[ukoB ;EkB s/ ftXhnK, ;to, ftnziB, ;[o.

(n)GkFk tzBrhnK L GkFk dk Ne;kbh o{g, GkFk ns/ T[g-GkFk dk nzso, gzikph
T[gGkFktK d/ gSkD-fuzBQ.

6H wks GkFk dk nfXnkgB
(T) gfjbh GkFk d/ s"o T[`s/
(n) d{ih GkFk d/ s"o T[`s/

nze–tzv ns/ gohfyne bJh jdkfJsK:

1H fe;/ fBpzX dk ;ko iK T[;dk ftFk t;s{ (d' ftu'I fJe) . 10 nze
2H nksw nBksw L ;ko, ftFk-t;s{, gq;zr ;fjs ftnkfynk, ebk g`y 10 nze
3H g?oQk ouBk L fszB ftfFnK ftu'I fe;/ fJe T[s/ g?oQk fbyD bJh 05 nze

fejk ikt/ .
4H g?oQk d/ e/ T[; pko/ gzi gqFBK d/ T[`so. 05 nze
5H Bzpo 5 T[s/ fd`sh ftnkeoD d/ nkXko ’s/ toDBkswe gqFB. 10 nze
6H Bzpo 6 ftu wks GkFk d/ gfjbh GkFk ns/ d{ih GkFk ti'_

nfXnkgB, wjZst ns/ ;wZf;nktK pko/ uko gqFB g[`S/ ikDr/,
fiBQK ftu'_ ftfdnkoEh B/ d' dk T[`so d/Dk j't/rk. 5%2=10 nze
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – I

PAPER-IV: mu~FlI pMjwbI
(In lieu of Punjabi Compulsory)

pwT-kRm

smW : iqMn GMty ku~l AMk : 50

1. pMjwbI BwSw
gurmuKI ilpI
gurmuKI ilpI : bxqr Aqy qrqIb 20 AMk

2. gurmuKI AwrQogRw&I
sÍrW dI vMf Aqy aucwrn
ivAMjnW dI vMf Aqy aucwrn 15 AMk

3. pMjwbI Sbd-bxqr Aqy rcnw
swDwrn Sbd
in~q vrqoN dI pMjwbI SbdwvlI 15 AMk

XUint Aqy QIm:

pMjwbI BwSw : nwmkrx Aqy sMKyp jwx pCwx, gurmuKI ilpI : nwmkrx, gurmuKI vrxmwlw;

pYNqI A~KrI, A~Kr kRm, sÍr vwhk (a A e), lgW mwqrW, pYr ivc ibMdI vwly vrx, pYr ivc pYx

vwly vrx, ibMdI, it~pI, A~Dk[

gurmuKI AwrQogRw&I Aqy aucwrn; sÍrW dI vMf Aqy aucwrn (lGU-dIrG sÍr); sÍr Aqy lgW

mwqrW; ivAMjnW dI vMf Aqy aucwrn; pYr ivc pYx vwly vrxW (h, r, v) dw  aucwrn; l Aqy L dw

aucwrn; B,D,F,J,G dw aucwrn; pYr ivc ibMdI vwly vrxW dw aucwrn[

pMjwbI Sbd-bxqr Aqy rcnw: swDwrn Sbd; iek~lw sÍr (ijvyN Aw); sÍr Aqy ivAMjn

(ijvyN Awr); ivAMjn Aqy sÍr (ijvyN pw); ivAMjn sÍr ivAMjn (ijvyN pwr); pMjwbI Sbd rcnw;

ilMg-puilMg, iek vcn-bhu vcn; in~q vrqoN dI pMjwbI SbdwvlI; Kwx-pIx Aqy swkwdwrI nwl

sMbMiDq[
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – I

AMk-vMf Aqy prIiKAk leI hdwieqW:

1. pihly XUint iv~coN pMjwbI BwSw Aqy gurmuKI ilpI dI bxqr Aqy qrqIb nwl sbMiDq 5-5
AMkW dy cwr ivhwrk pRSn pu~Cy jwxgy[ AMkW dI vMf A~goN iek-iek jW do-do AMkW dy Coty
pRSnW ivc kIqI jw skdI hY[

2. dUjy XUint iv~coN gurmuKI AwrQogRw&I Aqy aucwrn nwl sbMiDq 5-5 AMkW dy iqMn ivhwrk
pRSn pu~Cy jwxgy[ AMkW dI vMf A`goN iek-iek jW do-do AMkW dy Coty pRSnW ivc kIqI jw
skdI hY[

3. qIjy XUint iv~coN pMjwbI Sbd-bxqr Aqy Sbd rcnw nwl sbMiDq 5-5 AMkW dy do ivhwrk
pRSn pu~Cy jwxgy[ AMkW dI vMf A`goN iek-iek jW do-do AMkW dy Coty pRSnW ivc kIqI jw
skdI hY[

4. in`q vrqoN dI pMjwbI SbdwvlI nwl sbMiDq iek-iek AMk dy pMj (AwbjYkitv) pRSn pu~Cy
jwxgy[

5. pRSnW dI BwSw srl Aqy spSt r~KI jwvy[
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

Paper–I: Fundamentals of Computer – II
(Theory)

Max. Marks: 100
Theory Marks: 75

Time 3 Hours Practical Marks: 25
Periods per week: Theory: 6

Instructions for the Paper Setters:
a) Ten compulsory very short answer questions of 2 marks each. 10x02=20
b) Eight short answer questions of 5 marks each, students are required attempt any five

questions. 05x05=25
c) Four long answer questions of 15 marks each, students are required to attempt any two.

02x15=30

UNIT – I

 Internet( Understanding its Basics, Evolution)
 World Wide Web (WWW)
 Email( Structure and Working)
 LAN, WAN, MAN
 Client Server System
 Types of software, Translators (compiler, interpreter, assembler)

UNIT – II

 Introduction to MS Power Point
 Elements of Power Point
 Staring , Saving, Printing of Slides
 Diff Views in Power Point
 Formatting of Slides
 Creation of graphs
 Printing Presentations
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

Practical
Max.Marks: 25

Practical based on fundamentals of Computer – II
 MS Power Point
 Internet

References:

1. Norton’s P. (2001). Introduction to Computing Fundamental, McGraw Hill Education,
New Delhi.

2. Introduction to Computer by P.K. Sinha.
3. Windows Based Computer Courses by Gurvinder Singh & Rachpal Singh, Kalyani

Publishers.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

Paper–II: Physics
Max. Marks: 100

Theory Marks: 75
Time: 3 Hours Practical Marks: 25

Periods per week: Theory: 6

Instructions for the Paper Setters:
a) Ten compulsory very short answer questions of two marks each. 10x02=20
b) Eight short answer questions of five marks each, students are required attempt any five

questions. 05x05=25
c) Six long answer questions of ten marks each, students are required to attempt any three.

03x10=30

UNIT – I
Scalar, vectors: dot product, cross product, Vector addition, subtraction, triangle law of vector
addition, parallelogram law of vector addition, unit vectors, Distance, displacement, velocity,

speed, acceleration, derivation of equation of motions v= u+at, v2-u2=2as, s = ut+
2

1
at2 by

algebraic method.
UNIT – II

Inertia, Newton's laws of motion, Work, Energy, Work done by a constant force and a variable
force,  kinetic and potential energy, work-energy theorem, static and kinetic friction, laws of
friction, rolling friction, lubrication, universal law of gravitation, acceleration due to gravity and
its variation with altitude and depth, gravitational potential energy.

UNIT – III
Electricity: charge and its properties, coulomb law, electric field, potential, capacitors,  parallel
plate capacitors, capacitance, combination of capacitors in series and in parallel, current, Ohm’s
law, resistance, electrical resistivity and conductivity, carbon resistors, colour code for carbon
resistors; series and parallel combinations of resistors.

UNIT – IV
Binary number system, addition and subtraction of binary numbers, truth tables, OR, AND,
NOT, NAND, NOR, XOR operations.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

Practical based on Physics I Max. Marks: 25

1. Use of Vernier Callipers (i) to measure diameter of a small spherical/cylindrical body.

2. Use of screw gauge (i) To measure diameter of a given wire, (ii) To measure thickness of

a given sheet.

3. Verify truth tables of OR, AND, NOT logic gates.

4. To plot a graph for a given set of data, with proper choice of scales and error bars.

5. To measure the force of limiting friction for rolling of a roller on a horizontal plane.

6. To verify Ohm’s law.

7. To determine the value of resistance of different resistors by colour coding.

References:
1. Kalyani Systematic Physics +1 by K. N. Sharma, Rajesh Kumar, Kalyani Pub. Lud.

2. Modern ABC Physics +2 Sem – I & II by Achal Gopta, Chavi Gupta, Modern Pub. Jal.

3. JBD Effectual Physics +1 Sem I & II by S. K. Gupta K. L. Gosian, J. K. Junega & B. S.

Satyal.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

Paper–III: Basic Electrical Engineering

Time: 3 Hours Max. Marks: 100
Periods per week: Theory: 6 Theory Marks: 60

Instructions for the Paper Setters:
a) Ten compulsory very short answer questions of one mark each. 10x01=10
b) Eight short answer questions of four marks each, students are required attempt any five

questions. 05x04=20
c) Six long answer questions of ten marks each, students are required to attempt any three.

03x10=30

UNIT – I: FUNDAMENTALS OF DC CIRCUITS

Nature of Electricity, A brief review of various applications of electricity, Introduction to DC
and AC circuits,  difference between Alternating current & Direct current, Active and passive
two terminal elements, Ohm’s Law- statement, Circuit elements & their Characteristics -
Resistor, capacitor & inductance, Voltage-Current relations for resistor, inductor, capacitor ,
Kirchhoff’s Current and Voltage Law, Ideal sources –equivalent resistor, current division,
voltage division, Electrical quantities- Charge, Current, Voltage, Power, Electrical Energy,
Electrical Potential and their units.

UNIT – II: MAGNETIC CIRCUITS

Introduction to simple magnetic circuits, Concept of Faraday's laws of Electromagnetic
induction, production of alternating e.m.f. – single phase system.

UNIT – III: AC CIRCUITS

Generation of AC, Sinusoidal and Non-sinusoidal waveforms ,Definitions-frequency, Cycle,
Time period, Instantaneous value, Average Value and Maximum value, RMS values, Form and
peak factors ,AC Circuit Analysis of R, C,& L ,Introduction to three phase systems - types of
connections, relationship between line and phase values.

UNIT – IV: MEASURING INSTRUMENTS

Basic principles and classification of Indicating instruments, Analog and Digital multimeter &
Voltmeter, Measurement of Power ,energy & resistance, Control and Protection devices- Relays,
Circuit Breaker, fuses MCB, LCB.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

Recommended Books:

1. Fundamental of Electrical and Electronic Engineering by B.L Theraja; S. Chand and

Company, New Delhi.

2. Basic Electronic and Electrical Engineering by Bhattacharya SK, Pearson Education.

3. Basic Electronic and Electrical Engineering by D.P. Kothari, I.J. Nagrath; McGraw Hill

Education Private Limited.

4. Principles of Electrical Engineering by Gupta BR; S. Chand and Company, New Delhi

List of Practical Max. Marks 40

1. Identification of different types of Components.

2. Use of Multimeter (Analog and Digital) to Measure- AC/DC Voltage and Current of

different ranges.

3. Measurement of Circuit Elements -Resistor, Inductor and Capacitance.

4. Verification of Ohm’s law Experimentally.

5. To Verify Experimentally the Relationship between Voltage, Current and Resistance in a

Circuit.

6. To Verify the Law of Resistance Connected in Series and Parallel Circuit.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

Paper–IV: Basic Electronics Engineering

Time: 3 Hours Max. Marks: 100
Periods per week: Theory: 6 Theory Marks: 60

Instructions for the Paper Setters:
a) Ten compulsory very short answer questions of one mark each. 10x01=10
b) Eight short answer questions of four marks each, students are required attempt any five

questions. 05x04=20
c) Six long answer questions of ten marks each, students are required to attempt any three.

03x10=30
UNIT – I: SEMICONDUCTOR FUNDAMENTALS

Basic idea of atomic structure and covalent bond, Common semiconductor materials, Difference
between conductors, insulators and semi conductors , Formation of p & n type semiconductors.

UNIT – II: SEMICONDUCTOR DIODE

P-N junction  Diode, Formation of  Depletion layer ,Barrier potential , Forward and reverse bias
operation of PN junction diode and their characteristics , Application of PN junction Diode as-
rectifier (half-wave and full-wave).

UNIT – III: SPECIAL DIODES

Zener Diode-Applications and characteristics, Elementary ideas of- LDR, LED,  Photo-diode,
Solar Cell & Schottky Diode.

UNIT – IV: BIPOLAR JUNCTION TRANSISTOR

Introduction, Transistor terminals, BJT- Principle & Mode of operation, BJT- characteristics and
applications.

UNIT – V: TRANSDUCERS AND ELECTRONIC INSTRUMENTS

Electronic instruments– Analog multimeter  & Digital voltmeter,  Physical quantities measured
with digital and analog multimeter , Signal generator, Classification of transducers – resistive,
capacitive and and inductive.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

Recommended Books:

1) Electronic Devices and Circuit Theory by R. Boylestad, L.Nashelsky, Pearson Education.

2) Integrated Electronics by Millman and Halkias, McGraw Hill Education Private Limited.

3) Basic Electronics by Bernard Grob, McGraw-Hill Publishing Co.

4) Electronics Devices & Circuits by David J. Bell, Prentice Hall of India.

5) Fundamental of Electrical and Electronic Engineering by B.L Theraja; S. Chand and

Company, New Delhi.

List of Practicals Max. Marks: 40

1. Familiarization with Equipments & Identification of Passive Circuit Elements (R, L, C).

2. To Measure Physical Quantities with Digital and Analog Multimeter.

3. Study of Forward and Reverse Bias Characteristics of PN Junction Diode.

4. Study of Forward and Reverse Bias Characteristics of LED.

5. Study of Half Wave, Full Wave Rectifiers.

6. To Obtain Characteristics of Semiconductor Photo Diode .

7. To Obtain Characteristics of Light Dependant Resistor (LDR)

8. To Obtain Characteristics of Light Emitting Diode (LED)

9. To Identify the type of Transistor and study the Input & Output Characteristic of Transistor.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

PAPER – V: COMMUNICATION SKILLS IN ENGLISH – II

Time: 3 Hours Max. Marks: 50
Theory Marks: 35
Practical Marks: 15

Course Contents:

1. Listening Skills: Barriers to listening; effective listening skills; feedback skills. Attending
telephone calls; note taking.

Activities:
a) Listening exercises – Listening to conversation, News and TV reports
b) Taking notes on a speech/lecture

2. Speaking and Conversational Skills: Components of a meaningful and easy conversation;
understanding the cue and making appropriate responses; forms of polite speech; asking and
providing information on general topics.
The study of sounds of English, stress
Situation based Conversation in English
Essentials of Spoken English

Activities:
a) Making conversation and taking turns
b)   Oral description or explanation of a common object, situation or concept
c)   Giving interviews

Suggested Pattern of Question Paper:

The question paper will consist of seven questions related to speaking and listening Skills. Each
question will carry 5 marks. The nature of the questions will be as given below:-

Two questions requiring students to give descriptive answers.

Three questions in the form of practical exercises requiring students to give an appropriate
response to a question, a proposal, a proposition, an invitation etc. For example, the paper setter
may give a proposition and ask the students to agree or disagree with it or introduce a character
giving invitations and ask the students to accept or refuse it etc.

Two questions requiring students to transcribe simple words in IPA symbols, marking stress.



19

Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

PRACTICAL / ORAL TESTING
Marks: 15

Course Contents:

1. Oral Presentation with/without audio visual aids.
2. Group Discussion.
3. Listening to any recorded or live material and asking oral questions for listening

comprehension.
Questions:

1. Oral Presentation will be of 5 to 10 minutes duration. (Topic can be given in advance or it
can be of student’s own choice). Use of audio visual aids is desirable.

2. Group discussion comprising 8 to 10 students on a familiar topic. Time for each group
will be 15 to 20 minutes.

Note: Oral test will be conducted by external examiner with the help of internal examiner.
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Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II

PAPER-VI: gzikph (bkiawh)

;wK L 3 xzN/ e[b nze L 50

gkm-eqw ns/ gkm-g[;seK

1H frnkB wkbk (ftfrnkBe s/ ;wki-ftfrnkBe b/yK dk ;zrqfj)
(;zgH vkH ;fszdo f;zx, g'qH wfjzdo f;zx pBt?s), r[o{ BkBe d/t :{Bhtof;Nh,
nzfwqs;o, 2007
b/y L ;kfjs s/ b'e ;kfjs, nZyK, nu/sB dk r[D s/ ;[Gkn, ezfgT{No ns/
fJzNoB?̀N, wB[`yh nfXeko.

2H nksw nBksw (;zgH ;[fjzdo pho ns/ tfonkw f;zx ;zX{) (ejkDhnK)
gmkD dh Xh (;[ikB f;zx), ;KRh ezX (;zs'y f;zx Xho), T[ikV (e[btzs f;zx
ftoe), x'NDk (w'jB Gzvkoh), dbdb (tfonkw f;zx ;zX{)
r[o{ BkBe d/t :{Bhtof;Nh, nzfwqs;o.

3H Fpd-pDso ns/ Fpd ouBk L gfoGkFk, w[`Yb/ ;zebg
4H Fpd Fq/DhnK
5H g?oQk ouBk
6H g?oQk gVQ e/ gqFBK d/ T[`so
7H w[jkto/ ns/ nykD

nze–tzv ns/ gohfyne bJh jdkfJsK:

1H fe;/ fBpzX dk ;ko iK T[;dk ftFk t;s{ (d' ftu'I fJe) . 10 nze
2H nksw nBksw L ;ko, ftFk t;s{, gkso fusoD, ;kfjs ~ d/D 10 nze
3-4H 3-4 Bzpo T[`s/ fd`sh ftnkeoD d/ nkXko s/ toDBkswe gqFB. 10 nze
5H g?oQk ouBk L fszB ftfFnK ftu'I fe;/ fJe T[s/ g?oQk fbyD bJh 05 nze

fejk ikt/ .
6H g?oQk d/ e/ T[; pko/ gzi gqFBK d/ T[`so 05 nze
7H Bzpo 7 ftu n`m nykD ns/ nZm w[jkto/ g[`S/ ikDr/, fiBQK ftu'_

ftfdnkoEh B/ gzi-gzi ~ tkeK ftu tos e/ noE ;gZFN eoB/ j'Dr/.
5+ 5=10 nze
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PAPER-VI: mu~FlI pMjwbI
(In lieu of Punjabi Compulsory)

pwT-kRm

smW : iqMn GMty kul AMk : 50

1. pMjwbI Sbd-bxqr
sMXukq Aqy imSrq Sbd
in~q vrqoN dI pMjwbI SbdwvlI 20 AMk

2. pMjwbI Sbd SRyxIAW dI pCwx Aqy vrqoN:
nWv, pVnWv ivSySx, ikirAw, ikirAw ivSySx 15 AMk

3. pMjwbI vwk-bxqr
swDwrn vwk : iksmW
sMXukq vwk : iksmW
imSrq vwk : iksmW
pMjwbI vwkW dI vrqoN dy iviBMn smwijk pRsMg 15 AMk

XUint Aqy QIm

1. pMjwbI Sbd bxqr: sMXukq Sbd ; smwsI Sbd (ijvyN lok sBw) ; dohry Sbd/duhrukqI (ijvyN DUV

DwV/Br Br), imSrq SbdW dI bxqr/isrjnw; AgyqrW rwhIN (ijvyN aup-BwSw), ipCyqrW rwhIN (ijvyN

rMglw), pMjwbI Sbd rcnw; pVnwvIN rUp, ikirAw/shwiek ikirAw dy rUp ; in~q vrqoN dI pMjwbI

SbdwvlI ; ru~qW, mhIinAW, mOsmW, igxqI nwl sbMiDq[

2. dUsry XUint iv~c Sbd-SRyxIAW dI pCwx Aqy vrqoN nwl sbMiDq 5-5 AMkW dy cwr ivhwrk pRSn

pu~Cy jwxgy[ AMkW dI vMf A~goN ie~k-ie~k jW do-do AMkW dy Coty pRSnW iv~c kIqI jw skdI hY[

3. pMjwbI vwk-bxqr : krqw krm ikirAw; swDwrn vwk, ibAwnIAw, pRSnvwck, AwigAwvwck;

sMXukq Aqy imSrq vwkW dIAW iksmW ; suqMqr Aqy ADIn aupvwk ; smwn (qy/Aqy) Aqy ADIn

(jo/ik) XojkW dI vrqoN; pMjwbI vwkW dI vrqoN dy iviBMn smwjk/siBAwcwrk pRsMg ; Gr ivc,

bwzwr ivc, myly ivc, SOipMg mwl/isnmy ivc, ivAwh ivc, Dwrimk sQwnW ivc, dosqW nwl Awid[

Bachelor of Vocation (B.Voc.)
(Refrigeration and Air Conditioning) Semester – II
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AMk-vMf Aqy prIiKAk leI hdwieqW

1. pihly XUint iv~coN pMjwbI Sbd bxqr Aqy Sbd rcnw nwl sbMiDq 5-5 AMkW dy iqMn ivhwrk pRSn pu~Cy

jwxgy[ AMkW dI vMf A~goN iek-iek jW do-do AMkW dy Coty pRSnW ivc kIqI jw skdI hY[

2. in`q vrqoN dI SbdwvlI nwl sbMiDq iek-iek AMk dy pMj (AwbjYkitv) pRSn pu~Cy jwxgy[

3. dUsry XUint iv~c Sbd SRYxIAW dI pCwx Aqy vrqoN nwl sMbMiDq 5-5 AMkW dy cwr ivhwrk pRSn pu~Cy

jwxgy[ AMkW dI vMf A~goN ie~k-ie~k do-do AMkW dy Coty pRSnW iv~c kIqI jw skdI hY[

4. qIjy XUint iv~c pMjwbI vwk-bxqr nwl sbMiDq 5-5 AMkW dy do ivhwrk pRSn pu~Cy jwxgy[ AMkW dI vMf

A`goN iek-iek jW do-do AMkW dy Coty pRSnW ivc kIqI jw skdI hY[

5. pMjwbI vwkW dI ivhwrk vrqoN nwl sbMiDq 5 AMkW dw iek pRSn pu~iCAw jwvygw ijs ivc ividAwrQI nMU

iksy smwijk/siBAwcwrk pRsMg ivc vrqy jWdy pMj vwk ilKx leI ikhw jwvygw[

6. pRSnW dI BwSw srl Aqy spSt r~KI jwvy[
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Paper–I: Fundamentals of Computer – III (Theory)

Time: 3 Hours Max. Marks: 100
Theory Marks: 75
Practical Marks: 25

Instructions for the Paper Setters:
a) Ten compulsory very short answer questions of 2 marks each. 10x02=20
b) Eight short answer questions of 5 marks each, students are required attempt any five

questions. 05x05=25
c) Four long answer questions of 15 marks each, students are required to attempt any two.

02x15=30

UNIT–I

Fundamentals:

Computer Number System BIT, Byte, binary, Decimal, Hexadecimal, Octal system, Conversion

from one System to another,

Memories (Primary and Secondary), (RAM, PROM, EPROM, EEROM), Storage Devices

(Floppy disk, hard Disk, Compact Disk, tape),

Computer Languages: machine Language, assembly language, High level languages.

UNIT–II

Worksheets: MS–Excel: Creating worksheets, entering data into worksheet, saving & quitting

Worksheet, opening and moving around in an existing worksheet, Toolbars and menus, working

With single and multiple workbook, working with formulae, formatting of worksheet.
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PRACTICAL

1. On the basis of Computer Fundamental & Office Automation: Marks: 25

Books Recommended:

1. M.S. Office, The Complete Reference by Keitel, McGraw Hill.

2. Office XP the Complete Reference by Kelly, Edition 2001, McGraw Hill.

3. B.RAM, "Computer Fundamental" First Edition, Dhanpat Rai & Sons Pub.

4. Peter Norton, "Introduction to Computers" 6th Edition 2004, McGraw Hill, HTML,

DHTML Java Script, "Gyan Bayrose" 3rd Edition BPB.
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Paper-II: Refrigeration & Air Conditioning-III

Time: 3 Hours Max. Marks: 100
Periods/week: 6 Theory Marks: 60

Practical Marks: 40
Instructions for the Paper Setters:

Section–A: It will consist of 10 very short answer questions with answer to each question upto
five lines in length. All questions will be compulsory. Each question will carry one
& half marks i.e. (1½ marks); total weight age of the section being 15 Marks.

Section–B: It will consist of short answer questions with answer to each question upto 2 pages
in length. Eight questions will be set by the examiner and 5 will be attempted by
the candidates. Each question will carry 4 marks; total weight age of the section
being 20 marks.

Section–C: It will consist of essay type question with answer to each question upto 5 pages in
length. Four questions will be set by the examiner & candidates will be required to
attempt two. Each question will carry 12 ½ marks; total weightage of the section
being 25 marks.

Note: Attempt of question paper may be made either in English or Punjabi.

UNIT – I

Compressors: Introduction, Types Hermetic, Semi Hermetic open compressors. Centrifugal &

Rotary Compressors: construction features and volumetric Efficiencies. Multicylinder

Compression & Capacity control.

UNIT – II

Compressor Lubrication: Methods of Lubrication & the properties of a Lubricating oil

Identifications of sources of problem in operation Value failure, Shaft Seals 3- way Values

cylinder to head gascats.

UNIT – III

Condensers: Definition, Basic Principle, Types of Condenser: Air cooled Condenser, Water

Cooled Condenser, Evaporative Condenser and their Constructional features. Comparison

between Waters & Air cooled condenser & their Advantages & disadvantages.
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Practical: Refrigeration & Air Conditioning-III
PRACTICAL: LAB–IV

Time: 3 Hours Marks: 40
Period/week: 6

List of Experiments:

1. To Study the various control devices e.g. Thermostat, Relays & dryers etc.

2. To Study the vapour compression System.

3. To assemble & operate a small vapour compression system.

List of Books Recommended:

Name of Book Author Publisher

Refrigeration & Air Conditioning S.C. Arora Dhanpat Rai

Refrigeration & Air Conditioning Dowkundwar Khurmi Katson Publication

Refrigeration & Air Conditioning Sarao, Gaabi Singh Satya Prakashan.
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Paper-III: Refrigeration & Air Conditioning-IV

Time: 3 Hours Max. Marks: 100
Periods/week: 6 Theory Marks: 60

Practical Marks: 40
Instructions for the Paper Setters:

Section–A: It will consist of 10 very short answer questions with answer to each question upto
five lines in length. All questions will be compulsory. Each question will carry one
& half marks i.e. (1½ marks); total weightage of the section being 15 Marks.

Section–B: It will consist of short answer questions with answer to each question upto 2 pages
in length. Eight questions will be set by the examiner and 5 will be attempted by
the candidates. Each question will carry 4 marks; total weightage of the section
being 20 marks.

Section–C: It will consist of essay type question with answer to each question upto 5 pages in
length. Four questions will be set by the examiner & candidates will be required to
attempt two. Each question will carry 12 ½ marks; total weightage of the section
being 25 marks.

Note:Attempt of question paper may be made either in English or Punjabi.

UNIT – I

Cooling Towers: Definition, types: natural & Mechanical Draft, cooling pond, shell & tube shell

of coil chillers. Fouling & de-scaling of condensers. Brine System.

UNIT – II

Expansion Devices: Capillary Tube, Constant Pressure, Thermo Static Exp. Values, Sizing of

Capillary. Standard Sizes, testing & adjustment of expansion devices. High & Low sides float

value. Refrigerant receivers. Dryers Filters.

UNIT – III

Refrigeration & Air Conditioning System Practice: Piping layout Selection of pip material &

size for various Refrigerant, Methods of joining, flairing & brazing System, evacuation,

depyartation, charging balancing, leak testing, Use of Solenoid values pressure equalizers.
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Practical: Refrigeration & Air Conditioning – IV
PRACTICAL: LAB–V

Time: 3 Hours Marks: 40
Period/week: 6

List of Experiments:

1. To Study an Electrolux Refrigerator.

2. To Study the Window Type Air Conditioner, Split Type air Conditioner.

3. To Study Ammonia-Water Plant.

List of Books Recommended:

Name of Book Author Publisher

Refrigeration & Air Conditioning S.C. Arora Dhanpat Rai

Refrigeration & Air Conditioning Dowkundwar Khurmi Katson Publication

Refrigeration & Air Conditioning Sarao, Gaabi Singh Satya Prakashan.
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Paper–IV: Workshop Practice
Max.Marks: 100

Introduction to workshop. Maintenance of workshop tools and machinery. Safety precautions.

Usage of various gauges to measure length, mass, volume, speed, temperature and pressure, like:

diameter of wire by wire gauge, external and internal diameter by vernier caliper, micrometer,

screw gauge, pressure by pressure gauge, etc.

1. Carpentry Shop Introduction to various types of woods and carpentry tools.

2. Sheet Metal Shop - Practice of measuring, marking, cutting, bending, folding, riveting,

soldering, etc.

3. Electrical Shop Practice of wire joints, soldering and de–soldering, brazing, familiarization

of voltmeter, ammeter, multi meter, etc.

4. Welding Shop Practice of various joints by Arc Welding, Gas Welding, TIG, MIG and Gas

cutting. Types of flames, fluxes, filler rods. Soldering.

5. Machine Shop

Inroduction and Practice on Lathe machine,  Drilling machines.

Recommended Books:

1. Basic Workshop Practice Manual by T Jeyapoovan; Vikas Publishing House (P) Ltd.,

New Delhi

2. Workshop Technology by Manchanda Vol. I,II,III India Publishing House, Jalandhar.

3. Workshop Technology I,II,III, by S K Hajra, Choudhary and A K Chaoudhary.

Media Promoters and Publishers Pvt. Ltd., Bombay

4. Manual on Workshop Practice by K Venkata Reddy, KL Narayana et al; MacMillan

India Ltd. New Delhi

4. Workshop Technology by HS Bawa, Tata McGraw Hill Publishers, New Delhi

5. Workshop Technoogy by B.S. Raghuwanshi, Dhanpat Rai and Co., New Delhi
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Paper–V: ENVIRONMENTAL STUDIES–I
(Theory)

Theory Lectures: 1.5 Hours/ Week Max. Marks: 50
Time of Examination: 3 Hours

Section A (15 Marks): It will consist of five short answer type questions. Candidates will be
required to attempt three questions, each question carrying five marks. Answer to any of the
questions should not exceed two pages.

Section B (20 Marks): It will consist of four essay type questions. Candidates will be required to
attempt two questions, each question carrying ten marks. Answer to any of the questions should
not exceed four pages.

Section C (15 Marks): It will consist of two questions. Candidate will be required to attempt
one question only. Answer to the question should not exceed 5 pages.

1. The multidisciplinary nature of environmental studies:
 Definition, scope & its importance.
 Need for public awareness.

2. Natural resources:
 Natural resources and associated problems:

a) Forest Resources: Use of over exploitation, deforestation, case studies. Timber extraction,
mining, dams and their effects on forests and tribal people.

b) Water Resources: Use and over-utilization of surface and ground water, floods, drought,
conflicts over water, dams-benefits and problems.

c) Mineral Resources: Use and exploitation, environmental effects of extracting and using
mineral resources, case studies.

d) Food Resources: World food problems, change caused by agriculture and overgrazing,
effects or modern agriculture, fertilizer-pesticide problem, salinity, case studies.

e) Energy Resources: Growing of energy needs, renewable and non-renewable energy
resources, use of alternate energy sources, case studies.

f) Land Recourses: Land as a resource, land degradation, soil erosion and desertification.
 Role of an individual in conservation of natural resources.
 Equitable use of resources for sustainable lifestyles.

3. Ecosystem:
 Concept of an ecosystem.
 Structure and function of an ecosystem.
 Producers, consumers and decomposers.
 Energy flow in the ecosystem.
 Ecological succession.
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 Food chains, food webs and ecological pyramids.
 Introduction, types, characteristic features, structure and function of the following

ecosystems:
a. Forest ecosystem
b. Grassland ecosystem
c. Desert ecosystem
d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)

4. Social Issues and Environment:
 From unsustainable to sustainable development.
 Urban problems related to energy.
 Water conservation, rain water harvesting, watershed management.
 Resettlement and rehabilitation of people; its problems and concerns. Case studies.
 Environmental ethics: Issues and possible solutions.
 Climate change, global warning, acid rain, ozone layer depletion, nuclear accidents and

holocause. Case studies.
 Wasteland reclamation.
 Consumerism and waste products.
 Environmental Protection Act:
 Air (prevention and Control of Pollution) Act.
 Water (prevention and Control of Pollution) Act.
 Wildlife Protection Act.
 Forest Conservation Act.

 Issues involved in enforcement of environmental legislation.
 Public awareness.

References/Books:
1. Agarwal, K. C. 2001. Environmental Biology, Nidhi Publications Ltd. Bikaner.
2. Bharucha, E. 2005. Textbook of Environmental Studies, Universities Press, Hyderabad.
3. Down to Earth, Centre for Science and Environment, New Delhi.
4. Jadhav, H. & Bhosale, V. M. 1995. Environmental Protection and Laws. Himalaya Pub.
5. Joseph, K. and Nagendran, R. 2004. Essentials of Environmental Studies, Pearson

Education (Singapore) Pte. Ltd., Delhi.
6. Kaushik, A. & Kaushik, C. P. 2004. Perspective in Environmental Studies, New Age

International (P) Ltd, New Delhi.
7. Miller, T. G. Jr. 2000. Environmental Science, Wadsworth Publishing Co.
8. Sharma, P. D. 2005. Ecology and Environment, Rastogi Publications, Meerut.
9. Booklet on Safe Driving. Sukhmani Society (Suvidha Centre), District Court Complex,

Amritsar
10. Kanta, S., 2012. Essentials of Environmental Studies, ABS Publications, Jalandhar.
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Paper–I: Fundamentals of Computer – IV (Theory)

Time: 3 Hours Max. Marks: 100
Theory Marks: 75
Practical Marks: 25

Instructions for the Paper Setters:
a) Ten compulsory very short answer questions of 2 marks each. 10x02=20
b) Eight short answer questions of 5 marks each, students are required attempt any five

questions. 05x05=25
c) Four long answer questions of 15 marks each, students are required to attempt any two.

02x15=30

UNIT–I

Internet: Internet Applications, Domain Name System, Electronic Mail the World Wide Web,

Multimedia Audio, Video, File transfer Protocol,Telnet, HTTP.

UNIT–II

Introduction to HTML: HTML and the World Wide Web,  HTML elements, basic structure of

elements, creating HTML pages, viewing pages in different browsers, rules for nesting the

HTML tags, colour and fonts.

UNIT–III

Computer Networks: Network Hardware, Network Categorization–LAN, MAN,WAN,

Transmission Media, Wireless Transmission.
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PRACTICAL
On the basis of Internet & Data Communication Marks: 25

Books Recommended:

1. D.H. Sanders, "Computers Today", McGraw Hill, 1998.

2. Complete Network by Andrew Tanenbaum, 4th Edition, Prentice Hall India.
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Paper-II: Refrigeration & Air Conditioning-V

Time: 3 Hours Max. Marks: 100
Periods/week: 6 Theory Marks: 60

Practical Marks: 40
Instructions for the Paper Setters:

Section–A: It will consist of 10 very short answer questions with answer to each question upto
five lines in length. All questions will be compulsory. Each question will carry one
& half marks i.e. (1½ marks); total weightage of the section being 15 Marks.

Section–B: It will consist of short answer questions with answer to each question upto 2 pages
in length. Eight questions will be set by the examiner and 5 will be attempted by
the candidates. Each question will carry 4 marks; total weightage of the section
being 20 marks.

Section–C: It will consist of essay type question with answer to each question upto 5 pages in
length. Four questions will be set by the examiner & candidates will be required to
attempt two. Each question will carry 12 ½ marks; total weightage of the section
being 25 marks.

Note: Attempt of question paper may be made either in English or Punjabi.

UNIT–I

Domestic Refrigerators: Introduction, Construction & Operational features of domestic
Refrigerators. Defrosting Automatic Pressure & Electric Defrosting etc.

UNIT–II

Cold Storages: Introduction, Construction, Sealing & Insulation of Cold Storages. Refrigeration,
Requirements for various food items.

UNIT–III

Water coolers : Storage & Pressure type Water Coolers and their filtering, Constructional
features.  Insulation Bottle Coolers, Ice Creams.
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Practical: Refrigeration & Air Conditioning-V
PRACTICAL: LAB–VI

Time: 3 Hours Marks: 40
Period/week: 6

List of Experiments:

1. To Study a cooling Tower.

2. To Study a desert cooler & Pump used for this type.

3. Gas charging in the Refrigerator System & Testing for leakage.

List of Books Recommended:

Name of Book Author Publisher

Refrigeration & Air Conditioning S.C. Arora Dhanpat Rai

Refrigeration & Air Conditioning Dowkundwar Khurmi Katson Publication

Refrigeration & Air Conditioning Sarao, Gaabi Singh Satya Prakashan.
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Paper-III: Refrigeration & Air Conditioning-VI

Time: 3 Hours Max. Marks: 100
Periods/week: 6 Theory Marks: 60

Practical Marks: 40
Instructions for the Paper Setters:

Section–A: It will consist of 10 very short answer questions with answer to each question upto
five lines in length. All questions will be compulsory. Each question will carry one
& half marks i.e. (1½ marks); total weightage of the section being 15 Marks.

Section–B: It will consist of short answer questions with answer to each question upto 2 pages
in length. Eight questions will be set by the examiner and 5 will be attempted by
the candidates. Each question will carry 4 marks; total weightage of the section
being 20 marks.

Section–C: It will consist of essay type question with answer to each question upto 5 pages in
length. Four questions will be set by the examiner & candidates will be required to
attempt two. Each question will carry 12 ½ marks; total weightage of the section
being 25 marks.

Note: Attempt of question paper may be made either in English or Punjabi.

UNIT–I

Air Conditioning Machines & Components: Types of cooling. Humidification &

Dehumidification coils, heating coils. Fans & blowers, filters & dampers.

UNIT–II

Duct Construction: Built systems. Loop perimeter, Radial Perimeter & Exunded Plenum Duct

System. Water Pumps: Vertical Types & Horizontal Type.

UNIT–III

Evaporators: Introduction, Types of Evaporator Flooded Type Evaporator. Dry Expansion type

Evaporator Baudelot cooler Bare Tube, Plate Surface, Finned Evaporator, Their construction &

Operational features.
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Practical: Refrigeration & Air Conditioning-VI
PRACTICAL: LAB–VII

Time: 3 Hours Marks: 40
Period/week: 6

List of Experiments:

1. To test check the capacitors, Relays, automatic Value, Solenoid value, high & low pressure

cut off etc.

2. To find the C.O.P. of a water cooler.

3. To find the C.O.P. of an Ammonia Ice Plant.

List of Books Recommended:

Name of Book Author Publisher

Refrigeration & Air Conditioning S.C. Arora Dhanpat Rai

Refrigeration & Air Conditioning Dowkundwar Khurmi Katson Publication

Refrigeration & Air Conditioning Sarao, Gaabi Singh Satya Prakashan.
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PAPER–IV: Refrigeration and Air Conditioning Components Lab
Max.Marks: 100

Introduction to general and special type of tools for refrigeration and air conditioning.

Identification of various Refrigeration equipments, components of vapour compression system

like compressor, condenser, expansion valve and evaporator etc

Refrigerant:

Practical demonstration of refrigerant cylinders, testing of leakage, evacuation and charging

refrigerants in refrigerators. Practice to identify unknown refrigerants and safe handling of

cylinders and valves.

Refrigerator Components:

Demonstration, method of installation, fault finding and fault rectification/servicing of

compressors, condensers, drier, expansion valve, evaporator and motors.

Thermal Insulation:

Practice of filling thermal insulation materials in refrigeration systems.

Recommended Books:

1. Refrigeration and Air Conditioning by. P.L. Ballaney; Khanna Publishers, Delhi

2. Refrigeration and Air Conditioning by. S.C. Arora and S. Domkundwar; Dhanpat Rai and

Sons, Delhi.

3. Refrigeration and Air Conditioning by Manohar Prasad; Wiley Eastern Limited, New Delhi.

4. Refrigeration & Air Conditioning by Sandeep Bajaj.
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PAPER–V: ENVIRONMENTAL STUDIES–II
(Theory)

Theory Lectures: 1.5 Hours/ Week Max. Marks: 50
Time of Examination: 3 Hours

Section A (15 Marks): It will consist of five short answer type questions. Candidates will be
required to attempt three questions, each question carrying five marks. Answer to any of the
questions should not exceed two pages.
Section B (20 Marks): It will consist of four essay type questions. Candidates will be required
to attempt two questions, each question carrying ten marks. Answer to any of the questions
should not exceed four pages.
Section C (15 Marks): It will consist of two questions. Candidate will be required to attempt
one question only. Answer to the question should not exceed 5 pages.

1. Biodiversity and its Conservation:
 Definition: Genetic, species and ecosystem diversity.
 Biogeographical classification of India.
 Value of Biodiversity: Consumptive use; productive use, social, ethical, aesthetic and option

values.
 Biodiversity of global, National and local levels.
 India as mega-diversity nation.
 Hot-spots of biodiversity.
 Threats to Biodiversity: Habitat loss, poaching of wild life, man wildlife conflicts.
 Endangered and endemic species of India.
 Conservation of Biodiversity: In situ and Ex-situ conservation of biodiversity.

2. Environmental Pollution:
 Definition, causes, effects and control measures of:

a) Air Pollution
b) Water Pollution
c) Soil Pollution
d) Marine Pollution
e) Noise Pollution
f) Thermal Pollution
g) Nuclear Hazards
h) Electronic Waste

 Solid Waste Management: Causes, effects and control measures of urban and industrial
wastes.

 Role of an individual in prevention of pollution.
 Pollution case studies.
 Disaster Management: Floods, Earthquake, Cyclone and Landslides.
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3. Human population and the environment
 Population growth, variation among nations.
 Population explosion-Family welfare programme.
 Environment and human health.
 Human rights.
 Value education.
 HIV/AIDS.
 Women and child welfare.
 Role of information technology in environment and human health.
 Case studies.
 Road Safety Rules & Regulations: Use of Safety Devices while Driving, Do’s and Don’ts

while Driving, Role of Citizens or Public Participation, Responsibilities of Public under
Motor Vehicle Act, 1988, General Traffic Signs.

 Accident & First Aid: First Aid to Road Accident Victims, Calling Patrolling Police &
Ambulance.

4. Field Visits:
 Visit to a local area to document environmental assets–river/forest/grassland/hill/

mountain.
 Visit to a local polluted site–Urban/Rural/Industrial/Agricultural.
 Study of common plants, insects, birds.
 Study of simple ecosystems–pond, river, hill slopes etc.

Note: In this section the students will be required to visit and write on the environment of an
area/ ecosystem/vi1lage industry/disaster/mine/dam/agriculture field/waste management/
hospital etc. with its salient features, limitations, their implications and suggestion for
improvement.
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