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Evaluation 
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eek 
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TA 
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Total 
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Titde 

C
ourse 

Sr. Code 

No. 

1.5 50 

25 

Theory 

15 3 

3 

1.5 

VRA101 

30 25 3 

.5 

V
RA

I02 

25 

15 

Basics 
of Reirigeration 

Basics 
of Air Conditioning 

Engincering 
Material 

Soldering 
&

 
De 

3 

3. VRA103 

10 3 

Lab/Practical 

and 
Em

ergency 
Actions 

VRA104 

Soldering 
of 

Com
poncnts 

5
0

 

25 2 2 .5 

MetrologY 
and 
Measuring 

Instrum
ents 

Lab 

VRA121 

25 25 1.5 

Heat 
Transfer 
Lab 

VRA122 

On JobTraining 

(0JT/Qualifcation 

Packs Field 
Technician-AC 

(ELEO
3102) 

VRAI31 

200 

150 

50 

7-8 wccks 

15 

Ficld 
Tcchnician 

Refrigeration 
(ELE/Q3103) 

VRA132 

1. 

ACW
 

Ficld 
i VRA133 

500 

S
em

ester 
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30 12 
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otal 
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TA 
ESE 

C
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Hr 
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Week 

Course 
Tite Total 

Course 

Sr. Code 
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T
heory 

1.5 50 

15 10 

3 Industrial. 

V
RA
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.5 

1. 

50 

25 

10 -

3 3 V
RA

I52 
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2. 

S0 

25 10 

Air 

al Management 

Total 
Quality 

M
anagem

ent 
Entrepreneurship 

Retrigeralion 
&

 

3 

1.5 

VRAIS3 

50 

25 

VRAI54 
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25 

25 2 
Lab/Practical 

L.5 

-

VRAI71 

50 

25 25 
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Basic 
Electrical 
and Elcctronics 
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and 
Air conditioning 

Lab On Job 
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PageA 

40 "Any 
one 
O
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R
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R
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Course 
Title 

C
ourse 

Sr. 

M
SE 

TA
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Code 

No. 

Theory 

1.5 S0 

25 15 10 3 

RAC 
M

aintenance-|I 

VRA301 

1.5 

50 

3 

3 

1.5 

VRA302 

25 3 3 

RAC 
Installation 

Tcchniques-II 
Automobile 
Air VRA303 1.5 

3. 

50 

25 

Conditioning 
N

on-conventional 
Refrigerating 
System

 

3 

VRA304 

4. 

50 

25 
25 

Lab/Practical 

VRA321I 

S0 

3. 

23 2 -

1.5 

A
utom

obile 
A

C
 

Lab AC 
com

ponents 
and Assem

bly 

VRA322 

200 

50 

On Job 

T
raining 

(O
JT

Y
Q

ualification 

Packs AC 
Specialist 

Automobile 
(ASC/Q1416) 

Assembly 
Operator 

(ELE/Q3`01) 

VRA331 

7-8 wecks 

15 7 

160 

40 AlCTE 
&

 

SSC 
for 
the 
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skill 
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for 
I 50 

M
arks 

External 

30 
12 

V
RA

332 

500 

300 

4+ Any 
onc 

On-Job-Training 
as per 

guidelines 
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by NSDCSSC 
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Semester 
-II| 
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-7 

ESE 

Evaluation 
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e 

C
ontact 
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W
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C
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Sr 

M
SE 

TA 

ESE 
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P L
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No 

T
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25 

3 3 

RAC 
Safety 

VRA351 

.5 

50 

10 3 

3 

Proccss 
Plann1ng 

VRA352 

2 

200 

100 
100 

9
-
4

 

Lab/Practical 

On 

Job 

Training 

(0JTY
Q

ualification 

Packs 
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3. VRA371 200 

50 

50 
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20 
180 
300 
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of 
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S
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M

aintenance-II 
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Level-7 

10 
M

arks 
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Marks 25 

T
eaching 

S
ch

en
e 

MSE 

03 hrs/W
eek 

T
A

 

Lectures 
Practical 

SE 1.5 
hours 

Duration 
of ESE 

C
redits 

Course 
O

utcom
es 

(C
O

) 

Students 

will 
be 
able 
t 

M
aster 

diagnosis, 

servicing, 

and 

m
aintenance 

of refrigeration 

system
s. 

I. 

H
ours 
(02) 

Troubleshoot 

and 

resolve 

electrical 

and 

m
echanical 

faults 
in 

retrigeration 

system
s. 

Apply 

effective 

techniques 
for 

servicing 

and 

repairing 

refrigeration 

system
s. 

Course 
Content 

3. 
Unit 

(08) 

Introduction: 

Checking 

the 

charge, 

electrical 

circuits 

(servicing), 

evacuation 
of the 

system
, 

installation, 

and 

location 
of 

m
ain 

com
ponents, 

leak 
detection 
methods 

U
nit 

1 

(09) 

Unit 
2 Servicing 

Techniques: 

Piping 

and 

Joining 

W
ork, 

Bum
 

out 

repair, 

cap1llary 

tube 
cleaning 

(09) 

Unit 
3 Charging 

the 

system
: 

com
pressor 

work 

expansion 

valve 

(therm
ostatic). 

servicing, 

herm
etic 

com
pressor 

m
otors 

(stating 

problem
s) 

repairing 

leaks, 

sealed 
system 
connections. 

motors 

tries 
to start 
but 

does 
not 

run, 

com
pressor 

motor 

starts 
but 

does 

not 

Unit 
4 E

lectrical 

Fault 

Finding: 

Com
pressor 

m
otor 

fails 

to
 

start, 

com
pressor (08) of confirm

ing 
the 

fault, 

finding 

the 

fault 

when 

the 

M
echanical 

Fault 

Finding: 

Fault 

analysis 

by 

tem
perature 

and 

com
pressor 

is not 

running, 
abnorm

al 
noise 

methods 

Unit 
5 

Publisher 

D
hanpatrai 

and 
sons, 

Delhi 

A
uthor 

Dom
kundwar 

S.C. 

Arora 

and 
S. 

B
ook 

A
 

course 
in 

Refrigeration 

and 
Air 

Sr. 
No. 

N
ew

 
age 
International 

(P) 

Lim
ited, 

New 

Delhi 
McGraw-hill 

International 
Edition. 

Singapore 

. 

M
anohar 

Prasad Shan 
K

 
Wang, 

Conditioning 
Electric 
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for Refrigeration 

and 

2. 
3. 
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propcr 

M
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techniques. 

Execule 

cvacuation 

and 

dehydration 

proccdures 

ellectively 

D
em

onstrate 

proficiency 
in installing 

room
 

and 

split 

T
 

3 

V
entilation. 

H
ours 
(02) 

(ourse 
C

ontent 

Introduction: 

nit Unit 
1 

(09) 

Installation 

operution, 

adding 
oil, 

testing 
for 

leak 

detection 

Evacuation 
and 
dehydration: 

Unit 
2 

(0S) 

Removing 
air, 

charging 
of the 

system
, 

through 

suction 

valve, 

through 

d1schargc 
valve. 

Installation 
of Room

 

A
ir-C

onditioner: 

Unit 
3 

(09) 

Sclection 
of proper 

location, 

providing 

proper 

slope 

and 

provision 
for 
to 

Ventilation: 
drain 
water U

nit 
4 

A
rrangem

ent 
for 

w
indow

 
air 

conditioner, 

w
iring 

diagram
 

tor 

installation 
tor room

 
air, 
conditioner 

Unit 
5 Installation 
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air 

conditioner, 

providing 

arrangem
ent 

for 

Publisher 

\uthor Delhi 

D
hanpatrai 

and 
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Text/R
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S
. 
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Domkundwar 

S.C. 

A
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S. 

B
ook 
A

 
courSe 
in 

R
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and 
Air Conditioning 

New 
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(P) 

Intem
aliona 

M
anohar 
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eGraw-hill 

Limited, 
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Singapor 

Intem
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Edition, 

Kelrigeration 

2. 

Shan 
K

 
W

ang. 

Electric 
controls 
for Refrigeration 

and 
Air Conditioning 

3 
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V
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N
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E
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nation 
Schem

e 
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M

arks 
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hrs/W
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Lectures 

15 
M

arks 

TA
 

Practical 

25 
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ESE 

C
redits 

1.5 
hours 

Duration 
of ESE Course 

Outcom
es 

(CO
) 

its 

w
ill 

be 

able 
to 

Students 

Acquire 

mastery 
in refrigeration 

methods, 

designing 

AC 

systems, 

and 

perform
ing 

m
aintenance 

services. 

D
em

onstrate 

proficiency 

in 

designing 

autom
obile 

AC 

system
s 

and 

controlling 

temperature 
effectively. 

2 

Develop 

expertise 
in 

servicing 
and 

controlling 

AC 

system
s, 

including 

diagnostics 

and troubleshooting. 

3 

H
ours 
(08) 

refngerants, 

applications 

of 

system
, 

conditioning, 

Autom
obile 

air 

conditioning, 
air 

Introduction: 

M
ethods 

of refrigeration. 

Vapour 

com
pression 

refrigeration 

AC 

System
s: 

Im
portance 

of Refrigerant-

C
lassification, 

Course 
Content 

conditioning 

for 

passengers, 

isolated 

vehicles, 

Refrigerated 

transport 

vehicles, 

applications 

related 

with 

very 

low
 

tem
peratures, 

Study 
of 

Psychom
etric 

charts: 

Psychom
etric 

properties, 

tables/charts, 

psychom
etric 

refrigeration 

processes, 

comfort 

charts, 

factors 

affecting 

com
fort, 

effective 

tem
perature, 

properties, 

selection 

critera, 

commonly 

used 

retr1igerants, 

alternative 

refrigerants 

used 

in autom
obile 

air conditioning, 

Air 

Conditioning 

System
s-

C
lassification, 

layouts, 

central 

unitary 

air 

conditioning 

retngerants, 

eco-triendly 
retr1gerants; 

applications 

systems, 
System

 
components, 

Switch 
and 

electrical 

wiring 

circuit. 

Unit 

(07) 

Unit 
1 

Unit 
2 

(07) 

calculations, 
conditions.Factors 

load 

outside/environm
ent 

for 

autom
obiles, 

E
ttect 

of air 

conditioning 

load 

on 

Design 

Autom
obile 

AC 

system
: 

Load 

Calculations 
&

 

Analysis 

Design 

considerations 
for 

achieving 

desired 

inside/roomn 

conditions 

with 

affectingcontributing 

towards 
the 

load 
on 

relrigeration 
&

 

air Cooling 
&

 

heating 

Unit 
3 
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s, 
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engine 
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Service 
&

 

Control: 

Air 

Conditioning 
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Air 

conditioner 

(07) 

Compressor 
service, 

Testing. 

Diagnosis 
&

 

trouble 

shooting 
of air 

rem
oving 

&
 

such 

w-hill 
Dhanpatrai 
and 

Publisher 
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Delhi M

cGraw 

as them
ostats, 
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idistat, 

control 

dam
pers, 

pressure 
cut 

outs, 

relays. 

K
elerence 

Book A
uthor Dom

kundwar 

S.C. 

A
rora 

and 
S. 

Book 

ST. 
N

o. A
 

course 
in 

Retngeration 

and 

A
r Conditioning 

1. 
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W

ang 

Hand 

book 
of Air 
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and 
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system
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Air 

Conditioning 

C
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m
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Edition. 
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International 
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T
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Syllabus 

for 

T
hird 

Y
ear 

B. V
oc. 

(R
efrigeration 

and 

A
ir 

C
onditioning) 

Semester-I 

VRA304:Non-conventional 

NSQF 
Level-7 

Exam
ination 

eaching 
Schem

e 

10 
M

arks 

MSE 

03 
hrs/W

eek 

Lectures 

15 
M

arks 

A
 25 

Marks 

ESE 

Credits 
Practical 

Duration 
of ESE 

1.5 

hours C
O

urse 
O

utcom
es 

(C
O

) 

Students 

will 
be 

able 
to 

Explore 

alternative 

rcfrigeration 

technologies 

through 

analysis 
of absorption 

system
s. 

Understand 

steam
 

jet 

refrigeration 

systems 

and 

therm
o-clectric 

effects 
for 

potential 

applications 

Master 

absorption 

refrigeration 

principles 

and 

analyze 

design 

effectively. 

H
ours 
(07) system

. 

com
par1son 

betw
een 

vapour 

C
o

u
rse 

C
ontent 

Vapour 

Absorption 

Refrigeration 

System
: com

pression 

system
 

and 

vapor 

absorption 

system
, 

theory 
of binary 

absorption 

Principle 
m

ixtures, 

U
nit Unit 

1 

(08) 

m
ixtures, 

of 
enthalpy 
concentration 
diagram

, 

theory 

A
qua-am

m
onia 

vapour 

absorption 

system
, 

tem
perature 

concentration 

diagram
 

and 

Unit 
2 

Aqua-ammonia 

absorption 

system
, 

adiabatic 

mixing, 

separation, 

throttling 

process. 

(07) 
(07) 

w
ater 

absorplion 

system
 

is 

Unit 
3 Vapour 

absorption 

system
 

its 

com
ponents, 

w
orking 

principle 

and m
athem

atical 
analysis, 
Lithium

-brom
ide 

components, 
working 

(07) 

Introduction, 

steam
 

jet 

refrigeration 

system
, 

com
ponents 

of 

steam
 

jet refrigeration 

system
, 

advantage 

and 

lim
itation 

of 

steam
 

jet 

refrigeration 

Introduction, 

therm
o-electric 

effects, 

Seebeck 

effect, 

Peltier 

effect, 

Thom
son 

system
, 

perform
ance 

of steam
 

jet 

refrigeration 

system
 

T
herm

o-E
lectric 

R
efrigeration 

System
: cffect 

Unit 
5 

Reference 
Book Publisher 

Delhi 

Dhanpatrai 
and 
sons, 

A
uthor 

Book 

Sr. 
No. 

New 
age 
International 

(P) 

Limited, 

New 

Delhi M
cG

raw
-hill 

International 
Edition, 

Singapore 

S.C. 

Arora 

and 
S. 

Domkundwar 
M

anohar 
Prasad 

A
 

course 
in

 

R
efrigeration 

and Air 
Conditioning 

-
2. 

Shan 
K

 
W

ang 

Handbook 
of Air 

Conditioning 

and 
Refngeration 

3. 
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principle, 
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mathematical 
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Unit 
4 Steam
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Refrigeration 

System
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T
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Y
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B. Voc. 

(R
efrigeration 

and 

Air 

C
onditioning) 

Sem
ester-I 

Lxam
unation 

Schem
e 

25 
M

arks 
E

S
E

P
E

25 
M

arks 

VRA321: 

Autom
obile 

AC 

Lab 

NSQF 
Level-7 

caching 
SchcTIC 

|T
A

 

2 Hours/wcek 

1.5 

Practical 
Credits 

L
ist 

of 
Experim

nenls 

Any 
six 
of the 

follow
ing 

practical 

should 
be 

perform
ed 

and 

recorded 
in 

laboratory 

book To study 
the 
load 

requirem
ent 

of AC in 
the 

vehicle. 

1. 
2. To 

design 

the 

A
C 

System
 

for 
the 

autom
obile 

according 
to 

the 

usc. To 

select 
the 

conponents 
for 

A
utom

obile 
AC 

System
 

3 

To 

diagnose 
the 

fault 
in Automobile 

AC 

System 

4. To 

install 
the 

A
C 

System
 

in 5. 
T

o 

conduct 

the 

m
echanical 

repair 
in the 

A
utonobile 

A
C

 

System
 

6. 7. To 

charge 
the 

Refrigerant 
in the 

Automobile 
AC 

System 

To 

test 

the 

A
utom

obile 

AC 

System
. The 

assessm
ent 

of term
 

work 

shall 
be 

done 

based 
on the 

following, 

C
ontinuous 

assessm
ent 

Performing 
the 

experiments 
in the 

laboratory 

Oral 

exam
ination 

conducted 
on 
the 

syllabus 
and 

term
 

work 

m
entioncd 

above. 
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Y
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efrigeration 

and 

Air 

C
onditioning) 

Semester 
E

xum
1nation 

S
chem

e 
25 
M

arks 

| 

N
SQ

F 

Level-7 

V
R

A
322: 

A
C 

Com
ponents 

and 

A
ssem

bly 

L
aboratory 

I 2 Hours/weck 

1.5 

Practical 
Credits 

List 
of 
Experim

ents 

S
r. 

V0. A
ny 

ive 
of th

e 

follow
ing 

practical 

should 
be 

perform
ed 

and 

recorded 
in 

laboratory 

book 1. To 

study 

hem
etically 

sealed 

com
pressor, 

condensing 

units, 

pertorm
ance, 

volum
etnc 

etficiency, 

perform
ance 

of the 

ideal 

com
pressor 

and 

2. T
o 

study 

different 

types 
of condensers 

and 

condenser 

design 

3. 

To 

study 

ditferent 

types 
of evaporators 

and 

cvaporator 

pertom
m

ance, 

pressure 

drop 
in 

tubes, 

frost. 4. To 

study 

selection 
of expansion 

valves, 

and 

capillaries 

for 

various 

refrigeration 

and 
air 

conditioning 

applications 

5. 

Find 
out 
the 

heat 

rejection 

factor 
of 

condenser, 

condenser 

capacity, 

cfticiency 

and 

eftect 
of fouling 

factor 

6. Capillary 

bore 

checking. 

perform
ance 

test 

conducted 
by 
test 
rig 

(consisting 
of 

capillary 

tube 
and 

therm
ostatic 

expansion 

valve) 
for 

finding 

C.O.P. 

Fam
iliarization 

of capillary 

selection 

guide 

The 

assessm
ent 

of term
 

work 

shall 
be 

done 

based 
on 
the 

follow
ing. 

C
ontinuous 

assessm
ent 

Performing 
the 

experim
ents 

in 
the 

laboratory 

Oral 

exam
ination 

conducted 
on 
the 

syllabus 

and 

term
 

work 

m
entioned 

above. 
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Job 

T
raining/Q

ualification 

Packs* 

NSQF 
Level 
-7 

150 
M

arks 
50 
M

arks 

Exam
ination 

Schem
e 

Tcaching 
Schem

e 

ESEPE 

TA 

7-8 
weeks 

Practical 

15 C
redits AC 

Specialist 
� Autom

obile 

(A
SC/Q

 

1416) 

V
R

A
33I 

Assembly 
Operator 
(ELE/Q3501) 

VRA332 
"Any 

one 

O
n-Job-Training 

as per 

guidelines 
of AlCTE 
&

 

SSC 
for 

the 

given 

skill 
sets 
for 

150 Marks 

Extenal 

Assessment 
by 

NSDC/SSC 

Chairm
anBoard 

of Studies 

ational 
Education 

Vocatio V
M

aster 
C

opy| 

MIT, 
Chh. 
Sam

bhajinagar-431010 

(An 
Autonom

ous 
Institute) 

Page 
13 of 
18 

Syllabus 
of Third 

Year 
B. Voc. 

(Refrigeration 

and 
Air 

Conditioning) 

(2022-23 

Autonom
ous 

Pattern) 



M
aharashtra 

Institute 
of T

echnology 

C
hhatrapati 

Sam
bhajinagar 

(A
n 

A
uonom

ouR
 

S
em

ester-V
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(N
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F 

Level 
7, 

Sem
ester-II) 

D
etail 

C
ourse 

C
urriculum

 T
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Y
ear 

B. 

V
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Syllabus 
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C
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T
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Year 
B. Voc. 

(R
erigeration 

and 

Air 

C
onditioning) 

Sem
ester-II 

V
R

A
JSI:R

A
C

 
Safety 

N
SQ

F 
T.evel-7 

I 

10 
M

arks 

MSE 

03 

15 
M

arks 
25 
M

arks 

TA 

Practicnl 
|L

eclures 

ESE 

C'redits 

Duration 
of ESE 

|I.5
 

hours 

0U
rSe 

O
utcones 

(C
O

) 

Students 

will 
be 

able 
to 

Ilours 

Master 

industrial 

safety 

principles 
and 

accident 

prevention 

techniques.. 

Im
plem

ent 
safety 3. 

(ourse(onlent 

Introduction 
to 

Industrial 

Safety: 

History 

and 

developm
ent 

of safety 

(08) m
ovem

ent, 

nced 

for 

safety, 

safety 

legislation: 

acts 

and 

rules, 

safety 

standards 

and 

codes, 

safcty 

policy: 

satety 

U
nit 

I 

(07) 

safety 

inspcctions, 
job 

sa•ety 

analysis 

and 

organization 

and 

responsibilities 

and 

authorilics 

of 

different 

levels, 

accident 

scquence 

thcory, 

causes 

of accidcnts, 

accident 

prevention 

and plant 

control 

lech
len

ls. 
irst 
aid. 

investigation 
of? 

(07) 

Overview 
of 

Standard: 

ANSI/ASHRAE 

Standard, 

ANSI/ASM
E 

boiler and 

pressure 

vessel 

code, 

relrigeralion, 

piping 

code, 

boiler 

and 

pressure 

vessel 

code, 

salety 
for 

refrigerant-

containing 

com
ponents 

and 

accessories, 

nonelcctrical, 

unilorm
 

m
echanical 

code, 

basic 

national 

m
echanical 

code Safety 
for 

RA
C 

Engineers: 

U
nit 

2 

Safety 
on the 

Job: 

Personal 

safety, 

protective 

clothing 

and 

cquipm
ent, 

harm
ful 

substances, 

safe 

w
ork, 

practices, 

salety 

when 

w
orking 

with 

clectricity, 

relrigeration 

U
nit 

3 

(07) 

Unit 
4 Safety 

for 

RAC 

Engincers: 

Types 
of accident, 

physical 

injuries 

from
 m
echunical 

causes, 

use 
of 

tools 

and 

handling 

precautions, 

clectrical 

injuries, 

electrical 
salety 
rules (07) 

Injuries 
in 

RAC 

and 

Precaution: 

Refrigerant 

cylinder, 

corrosion, 

burn and 

other 

scalds, 

refrigerants 

and 

other 

gases 

Construction 

m
aterials, 

fire Iighting 

precautions, 

breathing, 

loxic 

guses, 

asphyxialion 
and 

precaution 
for the 

sam
e. 

U
nit 

5 

Prentice 
Hall 

Publisher ISHRAE 

A
uthor 

Book 

Referenee Joseph 
M

oravek 

Air 

Conditioning 

Systems 

Principles, 

Equipment 
and I1VAC 

Handbook, 
Part 
I and 
Il, 2. 

W
ilbert 

F. Stoccker 

Industriml 

Relrigeration 

Hand 

Book 

3. 
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Services 
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T
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A

utonom
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In
stitu

to
) 

Ssllabus 
for 

T
hird 

Year 
B. Voc. 

(R
efrigeration 

and 
Air 

Conditioning) 

Semester-II 

V
RA

352: 

Process 

Planning 

and 

Cost 

Estim
ation 

NSQF 
Level-7 

10 
Marks 

Exam
1nation 

Schem
e 

Ic
a
c
h

n
g

 
S

chem
e 

M
SE 

03 
hrs/W

eek 

15 
M

arks 

TA 25 
M

arks 
1.5 
hours 

ESE 

03 

Lectures 
Practical 

Credits 

Duration 
of ESE ourse 

O
utcom

es 
(C

0
) 

Students 
will 
be 

M
aster 

process 

planning 

and 

cost 

estim
ation 

for 

RA
C 

system
s. 

Develop 

skills 
in advanced 
cost 

estim
ation 

techniques. 

2. 

H
ours 

(07) 

C
ourse 

C
ontent 

C
alculate 

assem
bly 

and 

installation 

tim
e 

for 

R
A

C
 

system
s 

3. 
T

nit Introduction 
to 

P
rocess 

Planning: 

Unit 
1 

(07) 

Process 

Planning 

D
efinition, 

Purpose 
&

 

Concept 

of Process 

Planning, 

O
bjectives 

&& Scope 
of Process 

Planning, 

and 

Operation 

Planning 

Sheet 

Process 
Planning 
activities: 

Unit 
2 

&
 

M
anual 

Process 

Planning, 

Man, 

M
achine 

and 
M

aterial (07) 

Process 

Planning 

Procedure 
&

 

A
pproaches 

Capacity, 
Determ

ination 
of 

Com
puter 

Aided 

Process 

Planning. 

Factors R
equirem

ents, 

Factors 

Intluencing 

C
hoice 

of Introduction 
to 

Cost 

Estim
ation: 

M
achine 

Reasons 

for 

doing 

Estim
ates, 

Im
portance 

&
 

objectives 

of 

Estim
ating, 

Functions 
of 

Estim
ating, 

Im
portance 

of Costing. 

Aimns 
of Cost 

A
ccounting. 

D
ifference 

Betw
een 

Cost 

Estim
ating 

and 

A
ccounting, 

Cost 
of Product 

(Ladder 

of Cost) 

Estim
ation 

of Production 

Cost 
&

 

M
aterial 

Cost, M
ensuration 

Unit 
3 

(07) 

A
dvanced 

Cost 
Estim

ation 

Unit 
4 

(08) 

In 

advanced 

cost 

estim
ation, 

the 

tocus 

shifts 

tow
ards 

precise 

production 

cost estim
ation, 

incorporating 

m
ensuration 

techniques 
to 

accurately 

assess 

m
aterial 

requirem
ents. 

U
nderstanding 

the 

im
portance 

of 

costing 

and 
the 

aim
s 

of 

cost accounting 

becom
es 

param
ount 

to 

ensure 

efficient 

cost 

estim
ation 

practices. 

Assem
bly 

&
 

Installation 

Tim
e 

C
alculation: 

Unit 
5 Calculating 

assem
bly 

and 

installation 

tim
e, 

requirem
ents 

for 

the 

R
efrigeration 

and 
Air 

C
onditioning 

(R
A

C
) 

system
. 

D
esign 

and 

selection 
of com

ponents 

and m
aterials. 

Steps 

involve 
the 

fabrication, 

installation, 

and 

rigorous 

testing 
of 

the 

R
A

C
 

system
 

to 

ensure 
its 

functionality 

and 

efliciency. 

Publisher 
PHI 
Leam

ing 
Pvt. 
Lid W

iley 
India 

A
uthor 

B. Venkatachalam
 

Referenee 
Book Sr. 

\o. 

Book Process 

Planning 

and 

Cost Estim
ation 

Faye 
C. M

cQuiston, 

Jerald 

D. Parker, 

Jeffrey 
D. Spitler 

Heating. 

Ventilating 
and 
Air Conditioning: 

Analysis 
and 

Design 

2 
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T
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Y
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(R
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Air 

Conditioning) 

Sem
ester-I1 

VRA371:Project 

N
SQ

F 
1.evel-7 

100 
M

arks 
|L

x
a
m

in
a
io

n
 

S
chem

e 
ESE/PE 
100 
Marks 

leaclung 
S

ehem
e 

TA 

H
ours/w

k 

Practical 
C

redits Execule 
a vocational 

(o
rse

 
O

utcoies 
((O

) 

Students 

will 
be 

uble 
to 

Apply 

tlhcorclical 

know
lcdge 

to practical 

sccnarios, 

enhancing 

vocational 

com
petencies 

Demonstrate 

mastery 
in 

voculional 

skills 

through 

project 

com
pletion 

and 

im
plem

entation. 

On 
the 

basis 
of leam

ing 
in the 
B. Voc. 

Program
m

e, 
i.e. 

Level 
5 to Level 
7, a project 
to be 

2. 

Form
atting: 

" The 

font 

for 

chapler 

num
ber 

should 
be 
in 

Calibri 
l6 

and 

chapter 

title 

should 
be 
in 

upper 

case with 

Bold 

Calibri 
20. 

Use 

afer 

paragraph 

spacing 

should 
be 6 pts. The 

font 
for 

sub-title 

like 

(1.l) 

should 
be 
in 

Bold 

Calibri 
14 
and 

chapter 

title 

should 
be 
in upper 

case 

with 

Calibri 
20. 

Use 

text 

font 
as 

Calibri 
12 
for 
a text 

with 
1.5 

line 

spacing. 

The 

text 

should 
be 

aligned 

with 

justify 

selting. Report: 

" Student 
has 
to 

subm
it 

a delailed 

report 
in tw

o 

copies 

which 

shall 
be used 
for 

evaluation. 

Evaluation: 
Teachers 

Assessm
ent 

will 
be 

bascd 
on 
the 

presentation 
of project 
in periodic 

review
s 

(like 
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