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1. SYLLABUS
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REFRIGERATION AND AIR CONDITIONING

B.TECH Ill Year Il Semester
A26324

-
ol
o0
w0

w

Course Outcomes

Distinguish various types of refrigeration system.

Apply the principles of thermodynamics to refrigeration systems.

Thermodynamically analyze refrigeration and air conditioning systems.

Evaluate the performance parameters while designing the refrigeration and air
conditioning system.

UNIT -1

Introduction to Refrigeration: Necessity and applications - Unit of refrigeration and
C.0.P. Mechanical Refrigeration, Ideal cycle of refrigeration.

Air Refrigeration: Bell Coleman cycle Brayton Cycle Open and Dense air
refrigerationcycle -Air craft cooling systems.

UNIT - 1I

Vapour Compression Refrigeration: Introduction Working of simple VCR cycle
Representation of cycle on T-S and p-h charts -Effect of sub cooling and super heating
Actual VCR cycle Problems.

System Components: Compressors - General classification working principles
Condensers classification Working Principles, Evaporators classification Working

AW

- 2rinciples, Expansion Devices Types Working Principles.

Refrigerants: Classification Desirable properties commonly used refrigerants
Nomenclature.

UNIT 1II:
Vapor Absorption System: Introduction Description and working of N er
system, Calculation of Maximum COP Water Li-Br absorption system ~ Jid

absorption system.

.Steam Jet Refrigeration System: Introduction Working Advart: 'nd

Disadvantages.

UNIT IV:
Psychometric: Introduction Psychometric terms Psychometric processes.

Inside and Outside Design Conditions: introduction - Selection of ins iesign
conditions Selection of outside design conditions.

UNIT-V:
Psychometric of Air Conditioning Systems: Introduction- Summer Air ¢ ‘fioning

system winter Air conditioning system- All year air conditioning system.
Unitary refrigerant based systems. :

' Cooling Load Calculations: Introduction- Estimation of required cooling ce

TEXT BOOKS:

| - 1. Refrigeration and Air Conditioning, CP Arora, TMH.
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2. TEXT BOOKS &
OTHER
REFERENCES
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S. NO. TITLES

1 Refrigeration and Air Conditioning / CP Arora/ TMH.

L

2 A Course in Refrigeration and Air Conditioning / SC Arora & Domkundwar /

Dhanpatrai.
3 Refrigeration and Air Conditioning / Manohar Prasad / New Age.
References:
L Principles of Refrigeartion / Dossat / Pearson Education.
2 Refrigeration and Air Conditioning-P.L.Bellaney.
3

Basic Refrigeration and Air Conditioning / Ananthanarayanan / TMH.

4- Refrigeration and Air Conditioning — R.S. Khurmi & J.K. Gupta — S. Chand —Eurisia
Publishing House(P) Ltd.

Web References:
e http://nptel.ac.in/courses/

e https://ocw.mit.edu/courses
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VIDYA JYOTHI INSTITUTE OF TECHNOLOGY
DEPARTMENT OF MECHANICAL ENGINEERING

ACADEMIC YEAR 2020-21 B,TECH Iil-Il SEM
TIME TABLE FOR ONLINE CLASSES--SECTION A
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| DAY VIMINGS COURSE NAME FACULTY NAME |
9:30-10:30AM  |Design of Machine Members-11 Dr.VV Satyanorayana \
;{BN 10:45-11:45 AM  |Heat Trasfer Mr.Chirra Ravi \
12-:00-1 :00PM [Finite Element Method Dr.G. Sreeram Reddy ' \
2.00-3.00 PM Refrigeration And Air Conditioning Mr.Ismael \
9:30-10:30AM  |Metrology & Machine Tools Dr.V.Phanindra J
TUE Ej 5-11:45 AM |Finite Element Method Dr.G. Sreeram Reddy
12:00-1:00 PM sas% OPEN ELECTIVE **+*
2.003.00 PM  |Personality Development And Behavioral skills  |Dr.Padma venkat
9:30-10:30AM  |Production Planning & Control Mr.S.Ramakrishna
10:45-11:45 AM |Refrigeration And Air Conditioning Mr.Ismael
WED 12:00-1:00 PM asn& OPEN ELECTIVE *#%*
2.00-5.00 PM Metrology & Machine Tools Dr.V.Phanindra
9:30-10:30AM  [Design of Machine Members-I1 Dr.VV Satyanarayana
= |10:45-11:45 AM |Heat Trasfer Mr.Chirra Ravi
o 12:00 " "0 PM w4a% OPEN ELECTIVE **#%
2.00-- 'PM Finite Element Method Dr.G. Sreeram Reddy
9:30  .30A Production Planning & Control Mr.S.Ramakrishna {
T(;;— _4-‘_ M [Metrology & Machine Tools Dr.V.Phanindra 3!
" 12”7 ] ‘v |Heat Trasfer Mr.Chirra Ravi -‘\
2.00-.001 1 Design of Machine Members-1I Dr.VV Satyanarayana
9:30 :r;t—J,LM Rcfﬁgcraﬁon And Air Conditioning Mr.Ismael
10:4" i:45 AM |Heat Trasfer Mr.Chirra Ravi
g 12, 00PM’ Pcrsonality Development And Behavioral skills Dr.Padma venkat
;()I‘ 00PM_ |Production Planning & Control Mr.S.Ramakrishna
P : HT LAB C.L.Sindhuja/Dr. Dargddy Ramana ' -V
; MMTLAB Dr.V.Ifhanindmer.]smaﬁl _



YIL3dIN STIINS NOLLVIOINNWWOD HSITONT AdONYAQVY 06091V 1]
GIHVS KVINTIN/AVINAY IAVE I 6
HINWVIVINVY I/ YINIIING TSI SVTURISNVL LvdH et
NANIg vHANsS g1a ONITANVH TVIMILVN ANY LNOAVT LNV 1d 143104 8
AQQE WVINHOVEIN TOULNOD ANV DNINNVId NOILONAOUd Syeglv L
Navy AVIIAIN DONINOSYTY TYIIN0T % SAOHLAW FAILVLILNVNO 9
dNOoD NNAVIN SISATVNY TVIONVNVA ANV SOINONOIDT TVRIIADOVNVIN 61091V S
VAN IAVI NI DNIOILIANOD IV %2 NOILLVddDdTd 0geoly 14
AQAT IWVYITIS DA SAOHIIW INIWITT ALINII 62E91V £
YIWIIWI ST YIISNVYUL LVdH 8CEo1Y A
(nO)urefivewresqng” A rIA/NEVE HSIAVI O'IN II-SYFINTIN ANTHOVIN 40 NDISdd LTE9IV I
ALINOVA 1oArdns aaoo Loarans| ON"IS
Ddd I-IWAa VIIW W34 ovyd A TNO HW'1d 1vs
HW1d A TAO 1H ovd odd II-INNA VAN 3§
IH VIIN HWTd 2dd qvaud W44 Wa4d II-IWINa NHL
av1S8D3v IH HONNT 40 WA aam
[ gv1IH ovd 90 IH anl
[ VAW 0dd Wad I-WAA HW'd IH vy NOW
ﬁ sorsrel  sreozz | orTsTl STT-0£°ZI o | srIrosor | osorsss | sse-006 | A¥G
S 11 JAWILYL
V-NOILLOJS WIS II Y9919 I
610Z/Z1/60 ¥yom _
0Z-6102 -&'V
ATIVIANIL

ONTIHANIONT ‘TVOINVHOAIW 40 INFINLIVIIA

(S£000¢- peqepPA] “4soq gD “yefen Z1Zvy)
(PPqo43pSH N INI 03 pa1oi IV Ajuaubuitag y1aq man g1 D TV 48 paaouddy ‘vgn Aq panpatosy)

(snowouojiny) L3oj0uyd9 ], Jo MINDSUY 1IYIoAr BAPIA

| 0 R ) i

Scanned with CamScanner



a’ \m
[

TepuaIng Iy gV SOdav 8
nqeq ysawey'g-iq Areys
/oeysearuug -y OYSY I /eLmypmey Iy gV1 dHANSVIL LYAH L
Tewny Lelip 1 ATHO 9
eueltug sIpp VAddN S
Appsy Ispuwey N Iq INEEINHIN NTHOVIN 4O NDISAC 14
OBY SeATULIGI "IN ONINOLLIANOD ¥IV ANV NOLLVNEDRNATY €
BLITYD TARY I JdHASNVAL LVAH C
TNy Ua2AeN W IN SAOHLINW LNAWATH HLINI I
ALTNOVA Lodrdns ON"IS
ovy 1H WdA II-Wa YAEN IJTNO| 4
IH VAINW ATNO oV JRec L II-WINa NHL
II-WINa I HVTaE Jo ovy VAW aam
gvILH HONNT < (o] IH ovy any
VIEIN II-WINa soav Nd4 LH NOW
S¥°€0 S+'Z0 00°'T 001 00°'T1 T e Ava
“SH'Z0 S I0 ~00°ZT -00°1T -00°0T 00°0T -00°6 /NI,
YV-NOILDAS

8T/TI/LT Jom
LNTNLAVAEAA DNRIZANIONT TVOINVHOIIW
ADOTONHOEL 40 FLNLILSNI IHLOAL VAQIA

61-810C ATAVLIANIL

WIS II Y923.L°g IIT

Scanned with CamScanner



4.PROGRAM
OUTCOMES(PO’S)
& PROGRAM
SPECTFIC
OUTCOMES(PSO’S)
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PROGRAM OUTCOMES

Engineering Graduates will be able to: _

PO1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

PO2. Problem. analysis: Identify, formulate, review research literature, and analyze complex
engmeenr.lg problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

PO3. Des.ign/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate

consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

PO4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of
the information to provide valid conclusions.

PO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations. -

PO6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
the professional engineering practice.

PO7. Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

~08. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

PO9. Individual and team work: Function effectively as an individual, and as a member o, ac:. in
diverse teams, and in multidisciplinary settings. :

PO10. Communication: Communicate effectively on complex engin:ering actviticc w'h ‘he
engineering community and with society at large, such as, being able to coraprehend a ol write
effective reports and design documentation, make effective presentations, and give ar.. r¢ceive
clear instructions.

" PO11. Project management and finance: Demonstrate knowledge and inderst.ndir g of the « . jine xung
and management principles and apply these to one’s own work, as a member and cad= m a
team, to manage projects and in multidisciplinary environments.

PO12. Life-long learning: Recognize the need for, and have the preparation end ability 1. 21 zage in

: independent and life-long learning in the broadest context of technological change.

PROGRAM SPECIFIC OUTCOMES
After completion of the Program (B. Tech), graduates will be able to:

PSO1. Analyze and solve problems of thermal and manufacturing in the comprehensive de<ign of
mechanical engmeermg components.
' PSO2. An ability to desngn, develop and implement mechanical engmeermg solutlons keeping in vizw

the sustamablllty and envtronmental issues with social responsibility.
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5. COURSE OBJECTIVES
& COURSE OUTCOMES
(CO’S)
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Course Objectives:

The objective of the course is to:

_
1 | Understand the fundamentals of Refrigeration and working of air refrigeration cycles ‘\

5 Understand the Working principles and analysis of VCR, VAR, Steam jet refrigeration
systems and non conventional methods of producing cooling effect.

3 Understand the various psychometric properties and processes commonly used in the field of
Air conditioning

4 Estimate cooling load calculations and understand the working principles of different air
conditioning systems

Course Qutcomes:
At the end of the course, the students should be able to:

col1 Understand the basic concepts of refrigeration and thermodynamically analyze air

" itl [ refrigeration systems.

Wz

TT.ut2 | refrigeration system.

Appreciate the working principle and thermodynamically analyze vapor compression

Classify basic components of vapor compression refrigeration system wceord:ag to

73 different criteria and understand their working.

nit3 | Identify the different refrigerants used in the field of refrigera v avid air

| conditioning, and understand their desirable properties and nomencla ur:.

Understand the working principles and thermodynamically analyze vapy ™. ':ptior. ‘

~04 | refrigeration system, steam jet refrigeration system and different nc1 co =

methods of producing cooling effect.

| i Estimate the air conditioning load for comfort and industrial applicatior; r annlying
. the principles of psychrometry.

Appreciate the working of different air conditioning systems, theirccr © ., heat

‘pump and different heat pump circuits.
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6. MAPPING OF CO’S
WITH PO’S & PSO’S
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PO| P (PO |PO4 |PO| P |PO|PO|PO|PO|PO|PO| PS |PS
1 (02| 3 510 7 8 9 10 11 12 | O1 [O2
6
Refrigerat | CO1 3 3 3 3 - 1313 2 - 3 - 3 - 3
ion and
Air CcO2 3 3 3 3 - 2 - 2 - - - 2 - 3
Condiﬁoni Cco3 3 3 3 3 B 3 _ _ - - - 2 - 2
ng/
A16330 CO4 3 3 3 3 - 3 3 2 - 3 - 1 - 2
CO5 3 3 3 3 - 3 3 2 - - 2 - 2
Avg 3 3 3 3 - (28| 3 2 - 3 - 2 - |24

Note: Low-1, Medium-2, High-3

Scanned with CamScahner




7. ACADEMIC
CALENDAR
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II SEMESTER

“idya Jyothi Institute of Technology
Al by NOAC S NBA, dpywined By 21C £, New Dotk Permanently A7

B Vech 08 111 Vear

1Aziz Nagar, C.1 Pow, Ilpderabad -S004175)
Ravised Acadenic Calendar far the Acaden

; SECOND SEMESTER

Commencement of Cﬁ_;j Wﬁi:l; )

- L apell of Instructions

§
-

30035021

12.06.202]

30432018

i1 WEERS

I Mid Exantinations

14.06.2021

22.06.2021

8 DAYS

1 Spell of Instrections

13062021

14.08,2021

% WEEKS

| 11 Mid Examinstions

16.032021

19.08.2021

3DAYS

Practics] Exsminations

20.082021

24.08.2021

|4DAYS

Betternient Examinations

235.08.2021

28.08.2021

4DAYS

"IE'u'd ‘Scnms:cr ﬁ;aminatimu“

30.08.2021

1809.2021

3 WEEKS

Commencemientof class work for B. Tech, Il & IV Year I Scnester will e from 20092031 |
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II SEMESTER

Vidya Jyothi Institute of Technology (Autonomous)

(fooradives by N g a0 &
e by NAAC e XA, dppooned By A€ TE, New [ihi, Permanertly AfSiatn 6 INTU, Hydorihach

(Aziz Nogsr, C.B.Post, Hyderabod «500475)

Year 2019-20

1TV YEAR T SEMESTER

Commencement of Class Work
- 17.06.2019
From To Duration
1Speli of Instruction 17062019 | 10.08.201% |8 WEEKS
‘L!jfid Exzminations 13.08.2019 [7.1}32019 $DAYS
It Spell of Instructica 19.082019 | 05102019 | 7 WEEKS
Dusschra Holidays 07102019 | 12102019 | | WEEK
1T Spell of Instruction Continuation 14102019 | 19102019 || WEEK
| 1 Mid Examinatlons 21102019 | 24102019 |4 DAYS
| Practical Examinations 25102019 | 29.102019 |4 DAYS
Betterment Examinations 30102019 | OLIL.2019 |3 DAYS
L Semester Examinations 02.11.2019 | 18.11.2019 |2 WEEKS
Supptementary Examinations 19.01.2019 | 04122019 | 2 WEEKS
IIVIV YEAR I1 SEMESTER Commencement of Class Work
02.12.2019
1 Spell of Instruction 02122019 | 10012020 | 6 WEEKS
Pongnl Holidays 11.01.2020 | 15.01.2020 | 5 DAYS
Technleal'Sparts fest 16012020 | 1801.2020 | 3 DAYS
1 Spc" of Instruction Contimustion 20012020 | 01.022020 |2 WEEKS
1 Mid Examinations | 03.022020 | 08022020 | 1 WEEK
1 Spedl of Instruction 10.02.2020 | 04.04.2020 | 8 WEEKS
I Mid Exnminations 06042020 | 09042020 |4 DAYS
Practical Exsminations 11042020 | 17442020 | 4 DAYS ol
Betterment Examinations 18.042020 | 22.04.2020 | 4 DAYS
Fnd Semester Examinations 231042020 | 08052020 | 2 WEEKS
{ Supplementary Examinations 11052020 | 23032020 |2 WEEKS

Coammetcement of clxsses will be from

’2:3-_} R e W G v

P )

BIRECTOR  *
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II SEMESTER

Vidya Jyothi Institute of Technology (Autonomo

£
fAcernditnd by NAAC & N8, dppooend By A 1C.TE, New Deihd, Peveansatly AJdineed to JNTV, Jﬂdrmaai‘;l
(Aziz Nagar, C.0 Post, Hylerabad -500075) :
eademle \'e.?:ulir;znzb
1TV YEAR | SEMESTER Commencemcnt of Class Work (02.07.2018
From Te Duraticn .
I Spell of Instraction 02-07-201% 28.08-2018 | av-eeks
I Mid Examinations 29:03-2018 01092018 | 4 Days
T | Spett of tnstuction (308 | 12102018 | 6 Wedks
Dusschr Holidays 30amE | 21102008 | 9Days
4 11 Spetl of Enstruction Contisuetion 22.10.2018 03-11-2018 Weeks
11 Mid Exaaminations T osizots | 1o [ 4Dss ;
et 211208 | 2011208 | 1 Week el
End Semester Examinatioas 2112018 | 10122008 2 Weeks
uppleaatiny) Setnes Bk 11122018 16122018 | ) Week |
JUIIEAY YEAR [ SEMESTER  Commmerment u[?l_n;:‘l: Wnrkl
’ I Spell of Instruction 17.12.2018 |z.62fzp|.9,;:'- ‘, swm
' | Mid Examinstions 13022019 mmzaiq;}«'fﬁ/:f' A
‘  §  11 Spell of Instruction 12022019 | 13042019 |BW
.11 Mid Examinations 15.04.2019 18042019 |4
g:mﬁf‘ﬂﬂfcﬂ - | meamy | znsa205

HE ”mm" .

ol 5052019

1605.2319 ey
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8. TEACHING
SCHEDULE




UNIT

TOPICS

Total
No, of

Houry

INTI ODUCTION TO REFRIGERATI
refri- ration and C.Q.p. — Mechanical
reft’ cration.

AlY ?EFRIGERATION: Bell Colem
air

ON: Necessity and applications = Unit of
Refrigeration = Types of Ideal cycle of

an cycle and Brayton Cycle, Open and Dense
slems — Actual air refrigeration system — Refrigeration needs of Air crafls- Air
Sys” “ns — Actual Air refrigeration system — Refrigeration needs of Air cralts -
Al lication of Air Refrigeration, Justification — Types of systems — Problems,

II

V'~ OUR COMPRESSION REFRIGERATION: Working principle and essential
¢ onents of the plant — Simple Vapour compression refrigeration cycle — COP —
Repicsentation of cycle on T-S and p-h charts — effect of sub cooling and super

heating — cycle analysis — Actual cycle Influence of various parameters on system
performance — Use of p-h charts — Problems.

111

SYSTEM COMPONENTS: Compressors — General classification — comparison —
Advantages and Disadvantages. -

Condensers — classification — Working Principles

Evaporators — classification — Working Principles

Expansion devices — Types — Working Principles

Refrigerants — Desirable properties — common refi gerants used — Nomenclature —
Ozone Depletion - Global Warming — Azeotropes and Zeotropes

VAPOR ABSORPTION SYSTEM: Calculation of max COP — description and
working of NH3 — water system — Li — Br system. Principle of operation Three Fluid
absorption system, salient features.

STEAM JET REFRIGERATION SYSTEM: Working Principle and Basic

Components, Principle and operation of (i) Thermoelectric refrigerator (ii) Vortex
tube or Hilsch tube.

INTRODUCTION TO AIR CONDITIONING: Psychometric Properties &
Processes — Sensible and latent heat loads — Characterization — Need for Ventilation,
Consideration of Infiltration — Load concepts of RSHF, ASHF, ESHF and ADP.
CONCEPT OF HUMAN COMFORT AND EFFECTIVE TEMPERATURE:
Comfort Air conditioning — Industrial air conditioning and Requirements — Air
conditioning Load Calculations.

AIR CONDITIONING SYSTEMS: Classification of equipment, cooling, heating
humidification and dehumidification, filters, grills and registers, deodorants, fans and
blowers. -

Heat Pump — Heat sources — different heat pump circuits — Applications.

20

TOTAL HOURS

65

COURSE PRE-REQUISITES: Thermodynamics, Applied Thermodynamics -1
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9. ASSIGNMENT
QUESTIONS
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ASSIGNMENT

A.Y:2020-21

Q.No

Question

Bloom’s
Taxonomy
Level

Course
Outcomes

A der ¢ air refrigeration cycle operates between pressures
of 41 rand 16 bar, The air temperature after heat rejection
to th  surroundings is 37°C. The isentropic efficiencies of
turb'ne and compressor are 0.85 and 0.8 respectively.
Determine compressor and turbine work per TR; C.O.P; and

power per TR.

L3

Col1l
Unitl

A regenerative air cooling system for an aeroplane is
designed to take a load of 30TR. The atmospheric
temperature and pressure conditions are 5°C and 0.85 bar.
The pressure of air is increased from 0.85 bar to 1.2 bar due
to ramming action. The pressure of air leaving the main
compressor is 4.8 bar. 60% of the total heat of air leaving
the main compressor is removed in the heat exchanger and
then it is passed through the cooling turbine. The
temperature of rammed air which is used for cooling
purposes in the heat exchanger is reduced by 50°C by
mixing the air coming out from the cooling turbine, and in
the process, the cooling air from the turbine gets heated to
100°C before it is discharged. The isentropic efficiencies of
the compressor and turbine are 90% and 80% respectively.
The pressure and temperature required in the cabin are 1 bar
and 25°C respectively. Assuming isentropic ramming and
mass of cooled air passing through the heat exchanger equal
to the mass of cooling air, find: 1. The ratio of by-passed air
to ram air used for cooling purposes; and 2. Power required

for maintaining the cabin at required condition.

L3

CO1
Unit 1

In a vapour compression refrigeration system using R-12,
the evaporator pressure is 1.4 bar and condenser pressure is

8 bar. The refrigerant leaves the condenser sub cooled to

L3

CcOo2
Unit2
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ASSIGNMENT 11 A.Y:2020-21
Bloom’s
. Course
Q.No Question Taxonomy Bhteomis
Level

Explain the worki inci : : CO3
) xplain the working principle of thermostatic expansion L3 ]

valve with a neat sketch. Unit3

Obtain an expression for maximum C.O.P. of an ideal cO4
2 | vapour absorption refrigeration system. L4 Unitd

Explain the working operation of vortex tube. Also discuss Cco4
3 its applications. L2 Unitd

A small office hall of 25 persons seating capacity is

provided with summer air conditioning with the following

data:

Outside conditions: 34°C DBT and 28°C WBT

Inside conditions: 24°C and 50% RH Co5s
4 L3 .

Unit5

Volume of air supplied: 0.4 m*/min/person

Sensible heat load in the room: 125600 kJ/h

Latent heat load in the room: 42000 kJ/h. Find the sensible

heat factor of the plant.

An air conditioned auditorium is to be maintained at 27°C

DBT and 60% RH. The ambient condition is 40°C DBT and

30°C WBT. The total sensible heat load is 100000 kJ/h and

the total latent heat load is 40000 kJ/h. 60% of the return air
5 is recirculated and mixed with 40% of makeup air after the L3 CO5

cooling coil. The condition of air leaving the cooling coil is Unit5

18°C. Determine i. RSHF ii. Condition of air entering the

auditorium iii. Amount of makeup air iv. ADP v, BPF of the

cooling coil. Sketch the processes on psychrometric chart.
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N 10. MID QUESTION
PAPERS I & II
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III Year B.Tech Il Semester ] Mid Examination

Yo
=y Vidya Jyothi Institute of Technology (Autonomous)
= (Accredited by NAAC & NBA, Approved By A.1 C.T.E , New Delhi, Permancntly Affilinted to JNTU, Hyderabad)
(Aziz Nagar, C B Post, Hyderabad -500075)
e o

Branch: ME

Duration: 90Min

Sub:  Refi ::Latﬁ' and Air Conditioning Marks: 20
Date: Session:

Course Outc  1es:

1. Distinguish  10us types of refrigeration systems.

2. Apply the | _ciples of thermodynamics to refrigeration systems,

3. Thermodyr mically analyze refrigeration and air conditioning systems.

4. Evaluate -

pe-formance parameters while designing the refrigeration and air conditioning systems.

Bloom's Level:

Remember 1
Understand 11
Apply 11
Analyze v
Evaluate Vv
Create Vi
PART-A (3Qx2M=6Marks) Oliteomes || wiarks
ANSWER ALL THE QUESTIONS CO PO Le r
1.i) |1.Explain the difference between refrigerator and a heat pump. 1 1’;"; ’f(’]b’ 11 2
[OR]
... |Mention the advantages of air being used as refrigerant in aircraft 1,2,3,4,6
ii) . ) 1 PR I 2
cooling systems. 7,8,10
. . . . 1,2,3,4,6,
2.i) | Define refrigerant. Classify refrigerants. 2 73 11 2
[OR]
i) What is the effect of suction and discharge pressure on the 2 1,2,3,4,6, n 5
! performance of simple VCR system? 7,8
3.) 3 [M2346 2
State the fundamental differences between VCR and VAR system. 7,8,10
[OR]
ii) |State the working principle of VAR system. 3 1’3’:’:'66’ I 2
PART-B (5+5+4= 14 Marks) OGtcoaes el TR
ANSWER ALL THE QUESTIONS Cco PO |, arks
A dense air refrigeration cycle operates between pressures of 4 bar
and 16 bar. The air temperature after heat rejection to the
4 surroundings is 37°C and air temperature at the exit of refrigerator is 1 1,2,3,4,6,
" |7°C. The isentropic efficiencies of turbine and compressor are 0.85 7,8,10 i )
and 0.8 respectively. Determine compressor and turbine work per
TR; C.O.P; and power per TR.
[OR]
ii. [Describe regenerative air cooling system with a neat sketch. 1 1’5'3’366' I 5
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qp Deseribe the warking of evaporative condenser with a neat sheteh, N (AR $
Meontion its advantages, disadvantages und applications, 7.8 '
[OR]
. ‘\ g \“ N n . \ N l.‘;',.‘.".(l. g
[ aplain the working of ooded evaporator with n neat sketeh, 2 78 I .
' |
N It \ Y y \ I-2|-]-’|-('- “ ,l
ol |Obtain the expression for maximum CLO of an fdeal VAR system, i 7810 |
| R ]
|OR]
N PR ) r2aae] |, 4
i [BExplain practical VAR system with a neat sketeh, R 7810 |
ii*\f"l“‘((\)*h*
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1 Vidya Jyothi Institute of Technology (Autonomous) 2
"‘s‘ﬂ e S ‘F":‘:t.':‘“ T’r-: (€ T New Dby Prmannsity b Saied T Pderibad) (Any Sager (B Peos, !
111 Year B Tech 11 Semester 11 MidExamination :
Branch: ME Duration: 20Min |
Sub:Refrigeration and Air Conditioning Marks: 20 |
Date: Session: i
Course Outcomes: 7
1. Distinguish various types of refrigeration systems.
2. Apply the principles of thermodynamics to refrigeration systems.
3. Thermodinamically analyze refrigeration and air conditioning systems.
4. Evaluate the performance parameters while designing the refrigeration and air conditioning systems.
Bloom'sLevel:
Remember 1
Understand 11
Apply 1l
|
Analyze |
v
Evaluate v
Create v
1
PART-A Outcomes Ll?.loom’s far
(BQx2M=6M Level ;
arks)
ANSWERALLTHEQUESTIONS CO
PO
1) Istate the working principle of Steam jet Refrigeration CO3 (1),2,4,5,6,7,9,1 1 8
System.
[OR]
1i Discuss the applications of Steam jet Refrigeration co3 |1,3,5,7,8,9,10, n p
) System. 11
2.i) [Write a short note on Bypass factor of the coil. co4 |1,2,4,5,6,7,9,1 n p
0,11
[OR]
ii__ Write a short note on Mixing of Air-streams. co4 |1,3,5,7,8,9,10. 1 p
11
3.i) |Define sensible heat ratio. CO5 [1,2,4,5,67.8,9, I R
10
[OR]
i Iwhat is the purpose of ventilation? COs5 |1,2,4,5,6,7,9,1 i p
0
PART- Outcomes Bloom' [ygq
B(4+5+5=14Marks) sl iy
ANSWERALLTH EQUESTIONS CO PO
4.a) [Explain the working of Steam jet Refrigeration systemCO3 |1,2,3,4,5,6,7,8,| 1l 4
9,10
- & e N D T

T P b by o e
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with a neat sketch.

[OR]

b) [Discuss the advantages and disadvantages of Steam jet

Refrigeration System.

co3 |1,3,5,7,8,9,10.11 | 1II

Discuss the factors affecting thermal comfort. Mention the
indices for thermal comfort.

CO4 [1,2,4,5,6,7,9,10 11

w

[OR]

.

A class room of 60 seating capacity is air conditioned. The]
outdoor conditions are 32°C DBT and 22°C WBT and required
comfort conditions are 22°C and 55% R.H. The quantity of
outdoor air supplied is 0.5m‘/min/student. The comfort
conditions are achieved first by chemical dehumidification and
then cooling by cooling coil. Find a. DBT of air leaving thej
dehumidifier b. Capacity of the dehumidifier c. Capacity of
cooling coil in TR. d. If the bypass factor of the cooling coil i
0.3, find the surface temperature of the cooling coil.

co4 [1,3,5,6,8,9,10,11 | IIT

6.i) a)| Describe the working of winter air conditioning system

ICOS (1,2,3,4,5,67,8,9,1| 1II

with the help of schematic

0

[OR]

ii) a) [Describe the working of All Year air conditioning system

with the help of schematic.

CO5 [1,2,3,4,5,67,8,9,1] Il
0

* %V JTT(A)*** DEANEXAMS.
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Criteria of Poor Satisfactory Good Very Good Excellent
Evaluation (1) () 3) 4) (5)
Answer Answer Answer Answer Answer
reflects that reflects that | reflects that | reflects that | reflects that
Interpretati | the question | the question | the Question | the Question | the Question
was not was was was was
understood at | somewhat understood to | understood to | completely
< 11 ” | . " 11 B PRy A
Presentation | Presentation | Presentation | Presentation
: Notpope was marginal | was clear but | Was explicitly | was excellef]t
Presentation S with issues in | with good aer and clear with
5 legibility and | grammatical | clear with no
grammar errors minor grammatical
e 1
Solution was | Solution was
' Solution has | Solution was complete but | accurate/
Solution Solution has | moderate complete but | (oor o0 clear | ¢ omplete
more errors amount of with minor mention of with clear
CITors Cmors entire mention of

ol

Al Fed
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Evaporator

Evaporators

seration & Air Conditioning)
Defnition:

m——

#The evaparator Is a heat transfer system, and In that part of a
refrigeration cycle In which llquid refrigerant Is evaparitad for
the purpose of removing heat fram the refrigerated space or

r

e

1
L]
; »Responsible o 15 hatino he efigeration yste: Types Of Evaporators
»The evaporalor tained at & temperaturo that is kower than the -
medium being oo Based on their clmulrucliun the various types of 4
. >The capaciny + <vaporator o coaling coil is the rato at which heal will cvaporitors are;
pass through the ator walls fronm the refrigerniod space (o tha vaparizing L Dam Tubs Evaporatars ;
liquid 0)Tho bare tube evapomiors are made up of wpper tubing of steel
»Removes bol! ot and sensible heat from the air in the pipes
rolrigernted bos . b)The copper tubing is used for small evaporntors where the M
H‘"’.“ heat 17 1 ihe ruqu of moisture refrigerant other than ammonia s used ;
»Sensible heat reduces sir and product lemperature, eMho stoel pipes are used with the large ovaporators where ammonia 1’
Iw used ns the refrigerant,
Uthe atmospheric air flows ovor the bare (uba evaporaior and the j
H

chilled air lcaving it used for tha cooling purposcs.,
€)The bare lubo ovaporatons ar usually used for liquid cln‘lling.

i 3 inned Evaporators ]
. a) the coil usually made up of copper or ) An¢ the bare tube type
aluminum is embedded in the plate so s so of evaporators coverad with the fing
to form a flat looking surface, b) he fMuid tends to move betweon the
open spaces of the tubing and dovs
nol come in contact with the surface

b) the plae type of evaporator looks like a
of the coil, thus the barg

-
single plate, but insidc it there arc soveral
tums of the metal tubing through which the
; refrigerant Nows., fube evaporators arv less effective,
€) advantage of the plate type ¢} the finncd cvaportors are mora
nfcﬂpomwinlhannymmomrigidn effoctive than the bare tube
the extemal plate providcs lots of safety. cvaporators. »
d) This type of evaporalor is widely uscd in d) are most commonly used in tho air ~ »
* domestic refrigeration, conditioners of ulmost all types like
¢) The plates can also be welded together windaw, split, packaged and the i
forming the bank of the plate type of S ceniml air conditioning systcms,
evaportors that can be used the A At S lgey :
. larger evaporators of higher capacities. |
!
. r’
I

u)"§E§u and Tube types of Evﬁiomtors L
8) Am used in the large refrigeration and central air conditioning

sysicms.
b) comprise of large number of the tubcs thal aro inscricd inside the

. drum or the shell,

' ) Depending on the dircction of the flow of the refrigerant in the
. ' shell and tube type of evaportor, they ar classificd into two
types: dry expansion type and flooded hype of evaporutor,

1 . In dry cxpansion evaporators
=aame

Ve o

the .
e - refrigerant flows along the tube side and the Nuid 1o be chilled flows
' along the shell sido,
2. Flooded evaporator ; In case of the floodcd type
of cvaporators the refrigerant flows along the shell side and Nuid to
be chilled flows along the wbe, )

IR e e

‘xmwﬂwﬂh;m, s v e oy )
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Subject Code: A16329
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SUBJECT :R1 1+ ERATION & AIR CONDITIONING BRANCH : ME
Time: 3 Hours Max. Marks:75
Note: This question per contains EIGHT questions and answer any FIVE questions, Each question carries )
15 marks. :
Bloom's Level:
Remember ) A
Understand | L2
AP]"},“' ‘ L3 I
Analyze L4 &
Evaluate L5 ‘
Create [ L6 i
ANSWER ANY FIVE QUESTIONS soxisM=75m | PO | paris ||
i Derive the expression for C.O.P. of an Air Refrigerator working on Bell-Coleman L3 1M i
cycle. ’ f
A regenerative air cooling system is used for an aeroplane to take 20TR load. The E
ambient air at 0.8 bar pressure and 10°C temperature is rammed isentropically till the ’
pressure rises to 1.2 bar. The air bled off the main compressor at 4.5 bar is cooled by H
the ram air in the heat exchanger whose effectiveness is 60%; The air from the heat I
exchanger is further cooled to 60°C in regenerative heat exchanger with a portion of '
air bled after expansion in the cooling turbine. The cabin is to be maintained at 25°C ;
2 |temperature and 1 bar pressure. If the isentropic efficiencies of compressor and L4 I5M I
turbine are 90% and 80% respectively. i
Find 1) Mass of air bled from cooling turbine for regenerative cooling.
2) Power required for maintaining the cabin at the required condition. |
3) C.O.P of the system. }
Assume temperature of air eaving to the atmosphere from the regenerative heat
exchanger as 100°C.
In 2 Vapour Compression Refrigeration system using R-12, the evaporator pressure is i
1.4 bar and condenser pressure is 8 bar. The refrigerant leaves the condenser sub
cooled to 30°C. The vapour leaving the evaporator is dry and saturated. The
3 |compression process is isentropic. The amount of heat rejected in the condenser is L4 15M
13.42 MJ/min.
Determine i) Refrigerating effect in ki/kg ii) Refrigeration load in TR !
iii) Compressor input in kW iv) COP of the refrigerator using P-h chart,
Explain the working of simple vapour compression refrigeration system with a neat
4 i L2 15M
schematic diagram,
5 Explain the working of sealed compressor. Mention its advantages, disadvantages and L2 15M
applications. 4
Obtain the expression for volumetric efficiency of reciprocating compressor, Explain
6 ] ; : L3 15M
the factors affecting the volumetric efficiency of a reciprocating compressor?
Derive the expression for maximum C.O.P of an ideal Vapour Absorption
7 Refrigeration system., L3 15M i
8 |Explain the use of heat pump for heating and cooling cycle with a neat diagram. L3 15M |
TR YITT(A)* ™ ,
P T L 0 A G o B A P A B S . : o % L
Wil e SR EIE. 5 ¢ S |y W - — . o S S— e it G ——  e— e A e 4



Vidya Jyothi Institute of Technology (Autonomous)

to JNTU, Hyderabad) y
Subject code: A16329 -

(Accredited by NAAC & NBA, Approved By A.1I.C.T.E., New Delhi, Permanently Affi iliated
(Aziz Nagar, C.B.Post, Hyderabad -500075)

II1 B. Tech Il SEM REGULAR EXAMINATION - MAY 2018

REFRIGERATION AND AIR CONDITIONING
'~ (FOR MECH)

Time: 3hrs

Note: This question paper contains two PARLS A and B,

@ART A is compulsory whicli carries 25 marks. Answer all the questions.
@ART B consists of 5 questions. Answer all the questions.

PART-A

- ANSWER ALL THE QUESTIONS

1.
2.
3

4.

R S

‘Dcﬁnc Tonne of refrigeration and express its value in kJ/min
What is the necessity of air craft refngcratlon ‘

What are the effects of discharge pressure in a vapour compressmn
refrigeration system.

Max.Marks:75 -

The C.O.P of vapour compression refrigeration system thh super heating is -

. very low, but still the super heated refrigerant is allowed into compressor.
State the reasons.

5.-What is hermetically sealed compressor ?

6. Define refrigerant and write classification of various refrigerants.
7.
8
9.
1

How water vapor is removed in vapor absorption refrigeration system?

. What is Peltier effect? i

'Explain the term By-pass factor -

0.List various industrial applications of air conditioning system

PART B

ANSWER ALL THE QUESTIONS

11 (1) The atmospheric air at pressure 1 bar and temperature -5 °C is drawn in the cylinder of a Bell-

25M
M
M

2M

3M
2M
M
2M
M
M
M

5X10M=50M

Coleman refrigerating machine. It is compressed isentropically to a pressure of 5 bar. In the

cooler the compressed air is cooled to 15 °C, the pressure remaining the same. It is then

expanded to a pressure of 1 bar in an cxpansion cylinder, from where it is passed to the cold
chamber. Find (1) work done per kg of air and (2) C O.P of the plant. For air assume low for

expansion pv'-? = constant law for compression pv’-# = constant.

OR

(u) (a) Explain with a neat sketch a Bootstrap cycle of air refrigeration system

(b) Differentiate between open and closed air refrigeration systems.

neat sketch and obtain the expression for C.O.P.

(b) Establish how an actual cycle differs from a theoretical vapour compression cycle.
C (i) A refngerator works between -7°C and 27°C. The vapor is dry at the end of adiabatic

compression. There is under cooling and the evaporation is by throttle valve. Determine

a) C.O.P (b) Power of the compressor to remove 180kJ/rnm The properties of refr:gerant are

as follows

10M

M
sM

12 (i) (a) Explain the workmg pnnclple of vapor compression refrigeration system with the help of

M
M

10M
Temp °C Entbalpy Entropy
Liquid(kJ/kg ) | Latent(kl/kg ) quuld(kJ/kg K) | Vapor(kl/kg K)
27 -30 _ 1298 -0.108 4.75
27 115 1173 77 i3
PT.O
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16. ASSESSMENT SHEET -
CO WISE (DIRECT
ATTAINMENT)
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R&AC
CO Attainment for 2016-2020 batch

CO| Method

‘al

ucAverage

Attainment
Level (Internal)

Attainment
Level (External)

CO Direct Attainment
(25%Int+75%Ext)

M1 D QI

M1 D Q4

2.00

CO'MI_A_QI

[#5] el IV

M1 _A Q2

M1 D Q2

oaM1D_Q5

1.75

MI_A_Q3

MI_A Q4

MI_D_Q3

MI_D_Q6

MI_A QS

CO%B D Qi

2.67

M2 D Q4

M2_A_QI

M2 D_Q2

0 M2D_Q5

2.50

M2_A_Q2

M2_A Q3

M2 D _Q3

coM2D_Q6

2.75

M2 A Q4

M2_A_Q5

umwwuw—-ww—-uuuu—wcuw

2.33

2.00

2.08

Direct CO Attainment

Indirect CO Attainment

Overall CO Attainment (0.8 * Direct Attainment+ 0.2 * Indirect Attainment) 2.19

y

Ry
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R&AC

CO Attainment for 2017-2021 batch

’:0 Method Average Attainment Leve] Attainment Level Co DlrectAltamment j

(Internal) (External) (25%lnt+75%Ext)

i

:
1§

<

el ) =Y ™™

=

CO1 2.75

|

S

HE

UUJ»Z::—[SU
SRR
Mww!

:

. -I:I

CO 225

(9%

ICO3

] o] i fen Fed oo
o> [oclo>[>
S

-
e

T

3.00 2,75 2.00

2.19

S
o
S

I

S
SIS
SR
u!uu

g
FA
|

>lolo|>
IS

3.00

S
>
o

COSM:2 = 6“*-— 275

Direct CO Attainment
Indirect CO Attainment
.8 * Direct Attainment+ (.2 *

Overall CQ Attainment (0
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17. COURSE END SURVEY

FORM
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COURSE (OUTCOME) END SURVEY FORM (THEORY/ LABORATORY)

—__—_—__—_—_—__—_ .

: Designation /
Faculty Name: Department
Course Code: Course Name:
Student Name Roll No./Reg. No.
(Optional): (Optional):
Programme: Semester:
Academic Year: Batch:

[Please tick (V) appropriately]

To what extent do you have learnt and will be able to do Poor | Average | Good

Co's the following (which of the CO's of the course) 1 3 5

CcOo1

CO2

CO3

CcCo4

COs5

Any other feed back / suggestions:

CALCULATION OF INDIRECT ATTAINMENT

Average of indirect CO attainment from course end survey of all the students for RAC =
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18. TOPICS COVERED
UNDER CONTENT
BEYOND SYLLABUS

(GAP ANALYSIS)
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CONTENT BEYOND SYLLABUS
COURSE: REFRI‘ 'RATION AND AIRCONDITIONING

TOPIC:INVERTER CHNOLOGY IN AIR CONDITIONERS

An inverter is a de for converting frequency. The technology is used in many home
appliance: and cont electric voltage, current and frequency. Inverter air-conditioners vary
their cooling/heating  pacity by adjusting the power supply frequency of their compressors.

Anr inve: er type air- ditioner adjusts the speed of the compressor to control the refrigerant
(gas) flc w rate, there consuming less current and power. An inverter has precise temperature

control and as the temperature is attained, the unit adjusts its capacity to eliminate any
temperature fluctu: S.
“In contrast, non-im «. =r air conditioners have a fixed cooling/ heating capacity and can only

control the indoor temperature by starting or stopping their compressors.

Non-inverter air-conditioners stops and starts repeatedly. The power consumption and current
goes down when the operation stops, but it goes up sharply at the time of restart and thus it
has high average power consumption and temperature variations. As a result, inverter air
conditioners are more energy-saving and comfortable than non-inverter air-conditioners.

Let’s take an example of 1.5 Ton AC. Inverter AC can work from. 3 to 1.7 ton based on cooling
requirement. Non-inverter AC can work at 1.5 ton only (fixed capacity).

Variable capacity operation

Inverter power control

Raise
frequency

CveRTER >
Source = }

Lower !

fraquency

' High-speed — ‘ High
rofation - i s | 4
»| Compressor
P —-w_/ ol gt
> Low-speed ow: i

S
oain I ———Tla

Non-inverter type air-conditioner

P e
[ compressor |=>

Inverter air-conditioners are able to vary their operating capacity. Non-inverter air-conditioners
can only operate at a fixed capacity.

Constant Speed
rotation
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19. INNOVATIONS IN
TEACHING
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The sommaonly practiced methods are:
1. Imeractive Learning
2. Collaborative Learning
(a} Stump vour partner
(b Fishbow! debate
3. Flipped Classroom
4. Project Based Learning
%, Case studies and Problem based Leaming

6. ICT

Some other aids like
1. Seminar by students for specific topic
2. Creating Research groups and Clubs
3. NPTEL Lectures and other Video
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20. COURSE CLOSURE
REPORT




Regulation: RI18

Academic Year: 2020 - 2021

Progran: B.Tech (Mechnnicul Engineering)

Year/Sem: 111 /11

Course Name: Refrigeration and Air conditioning

Course Code: A26324

Contact Hours: ALectures/1 Tutorial/4Credits

No. of Students:

No. of lecture classes taken

59

No. of tutorial classes taken

10

Course delivery modes

Lectures, Demonstration

Technology utilization

Power Point / OHP Slides

Assessment Tools

Internal Mid Examinations, Assignments, End Exam

OVERALL ATTAINMENT (80% DIRECT + 20% INDIRECT)

DIRECT

INDIRECT

OVERALL ATTAINMENT
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Regulation: RI15

Academic Year: 2019 - 2020

Program: B.Tech (Mechanical Engineering)
Year/Sem: IIT /11

Course Name: Refrigeration and Air conditioning
Course Code: A16329

Contact Hours: 4Lectures/1 Tutorial/4Credits

No. of Students: 249

No. of lecture classes taken 59

No. of tutorial classes taken 10

Course delivery modes

Lectures, Demonstration

Technology utilization

Power Point / OHP Slides

Assessment Tools

Internal Mid Examinations, Assignments, End Exam

OVERALL ATTAINMENT (80% DIRECT +20% INDIRECT)

DIRECT 2.19
INDIRECT 2.14
OVERALL ATTAINMENT 2.18
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Regulation: RIS

Academic Year: 2018 - 2019

Program: B.Tech (Mechanical Engincering)
Year/Sem: Il /11

Course Name: Refrigeration and Air conditioning
Course Code: A16329

Contact Hours: 4Lectures/1 Tutorial/4Credits

No. of Students: 254

No. of lecture classes taken 59

No. of tutorial classes taken 10

Course delivery modes Lectures, Demonstration

Technology utilization Power Point / OHP Slides

Assessment Tools Internal Mid Examinations, Assignments, End Exam

e i A T S OIS

OVERALL ATTAINMENT (80% DIRECT + 20% INDIRECT )

DIRECT 2.08
INDIRECT 2.63
OVERALL ATTAINMENT 2.19
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