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Indra Ganesan College of Engineering

Department of Mehanical Engineering

Master Time Table:: Even Semester 2018-19
| Year 09.15 - 10.05- 11.10- 12.00- 01.20- 02.10- 03.10-
LH 202 10.05 10.55 12.00 12.50 02.10 03.00 04.00
P o e v WO o O i .
Mon EM | ENG E‘ MAT | ENG |5 | Ms | MAT | ¥ | BEE
Tue MS MAT | B | Evs | EPLAB | § | EP.LAB | EP.LAB é EP.LAB
wea | Ene | BEE |® [ Em | mar |~ [ Em | ms | [ EvS
Thu BEIE | EVS EM BEEI BEE! | BEE! BEEI
Fri MAT EM BEIE MS EVS | ENG EM
i Year | 09.15- 10.05 - 11,10 - 12.00 - 01.20- 02.10- 03.10-
LH 101 10.05 10.55 12.00 12.50 02.10 063.00 04.00
Pedod| 1. | 2 | & 4 Bl (ke 1o S
Mon SNM | SOM 35‘ EM KoM | & | TE- | Adv.REW E Adv R&W
Tue MT-l | soM | B koM | SNM [ 5 | EM TE4 | o¢ | SOMLAB
wed | KOM | s\M | ® (M1 | EM |~ | som | snw | | TEd
Thu TE-l | KOM | SNM | MT-l SOMLAB/SOMLAB ~ |SOMLAB
Fri EM MT-Ii SOM | MT LABI MT LAB-II[MT LAB-I MT LAB-Ii
Il Year | 09.15- | 10.05- 11.10- | 12.00- | 01.20- | 0210- 03.10-
[H102 | 10.05 10.55 12.00 12.50 02.10 03.00 04.00
Perdod | 1 2 S 5 6 7
Mon | GDJP | FEA E UcMP | DTS | § | GDJP | AE g POM
Tue FEA | UCMP | g | DTS AE § FEA | POM | AE
Wed | UCMP | POM FEA |COM.LAB COM.LABICOMLAE ~ |COM.LAB
Thu AE GDJP DTS | UCMP CADLAB|CADLAB| |CADLAB
Fri POM | DTS GDJP | DFP DFP | DFP DFP |
iV Year| 09.15- 10.05- 11.10- 12.00- 01.20- 02.10- 03.10-
LH 103 10.05 10.55 12.00 12,50 02.10 03.00 04.00
Perod | 1 2 3 Wi SRR e 7
Mon AlC EE E PPC | TATS | & |PROJECTPROJECT E PROJECT
Tue EE ppc | B | Aic | TATS | 5 |PROJECTPROJECT g | TATS
wea | PPC | AC | ® [ EE | TATs |~ | TATs | TATs | ' | TATS
Thu EE TATS AlC | PPC TATS | TATS | TATS |
Fri  |PROJECTPROJECT  PROJECIPROJECT|  |PROJECTPROJECT  PROJECT
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OBJECTIVES:
To integrate the concepls, laws and methodologies from the first course in

thermodynamics into analysis of cyclic processes
To apply the thermodynamic concepts into various thermal application like 1C engines,

Steam.
Turbines, Compressors and Refrigeration and Air conditioning systems
(Use of standard refrigerant property data book, Steam Tables, Mollier diagram and

Psychrometric chart permitted)

UNIT | GAS AND STEAM POWER CYCLES 9
Air Standard Cycles - Otto, Diesel, Dual, Brayton — Cycle Analysis, Performance and Comparison

— Rankine, reheat and regenerative cycle.

UNIT 1t RECIPROCATING AIR COMPRESSOR 9

Classification and comparison, working principle, work of compression - with and without
clearance, Volumetric efficiency, Isothermal efficiency and Isentropic efficiency. Multistage air
compressor with Intercooling. Working priniciple and comparison of Rotary compressors with

reciprocating air compressors.

UNIT Il INTERNAL COMBUSTION ENGINES AND COMBUSTION 9

IC engine — Classification, working, components and their functions. Ideal and actual : Valve and
port timing diagrams, p-v diagrams- two stroke & four stroke, and SI & Cl engines — comparison.
Geometric, operating, and performance comparison of Si and Cl engines. Desirable properties
and qualities of fuels. Air-fuel ratio calculation — lean and rich mixtures. Combustion in Si&Cl

Engines — Knocking - phenomena and control

UNIT IV INTERNAL COMBUSTION ENGINE PERFORMANCE AND SYSTEMS 8
Performance parameters and calculations. Morse and Heat Balance tests. Multipoint Fuel Injection
system and Common Rail Direct Injection systems. Ignition systems — Magneto, Battery and
Electronic. Lubrication and Cooling systems. Concepts of Supercharging and Turbocharging —

Emission Norms.

UNIT V GAS TURBINES 9
Gas turbine cycle analysis — open and closed cycle. Performance and its improvement -

Regenerative, Intercooled, Reheated cycles and their combinations. Materials for Turbines.
TOTAL:45 PERIODS

OUTCOMES:
Upon the completion of this course the students will be able to

CO1  Apply thermodynamic concepts to different air standard cycles and solve problems
C0O2  Solve problems in single stage and multistage air compressors

CO3  Explain the functioning and features of IC engines, components and auxiliaries
CO4  Calculate performance parameters of IC Engines.

CO5  Explain the flow in Gas turbines and solve problems.

CO6  Explain the various Gas turbine cycles.

TEXT BOOKS:
1. Kothandaraman.C.P., Domkundwar. S,Domkundwar. A.V., “A course in thermal Engineering”,

Fifth Edition, "Dhanpat Rai & sons , 2016
2. Raijput. R. K., “Thermal Engineering” S.Chand Publishers, 2017

Dr. G. Balakristhan,



REFERENCES:
. Arora.C.P, *Refrigeration and Air Conditioning ,” Tata McGraw-Hill Publishers 2008

Ganesan V.." Internal Combustion Engines” , Third Edition, Tata Mcgraw-Hill 2012
Ramalingam. K.K., "Thermal Engineering”, SCITECH Publications (India) Pvt. Ltd., 2009.
Rudramoorthy, R, “Thermal Engineering “,Tata McGraw-Hill, New Delhi, 2003

Sarkar, B.K,"Thermal Engineering” Tata McGraw-Hill Publishers, 2007
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DEPARTMEN T OF MECHANICAL ENGINEERING

Lecture Schedule
Degree/Program: B.E / MECHANICAL  Course code &Name: ME 8493-Thermal Engineering — 1
Duration: Dec 2018 - Apr 2019 Semester: IV Faculty: Mr. P. Venkatesan
AIM:

———————

To expose the students to basics laws of thermodynamics and to apply the concepts into various
thermal applications such as IC engines, Gas Turbines, etc.

OBJECTIVES:
To impart knowledge on
(i) To integrate the concepts, laws and methodologies from the first course in thermodynamics

into analysis of cyclic processes
(i) To apply the thermodynamic concepts into various thermal application like IC engines,

Steam.
(iii) Turbines, Compressors and Refrigeration and Air conditioning systems

PREREQUISITES: Thermal Engineering — I

COURSE OUTCOMES:
After the course, the student should be able to: o . eeem = e
, co _ Course Outcomes ] i POs | PSOs |
'C0215.1 | Apply t thermodynamic concepts to different air standard cycles and | 1,2,34,7,9 é 1,2,3 5
. |solveproblems. [
- C0215.2 | g Solve problems in single stage and multistage : alr COMpressors 0 1,2,34,7,9 1,2,3P?
'CO215.3 | Explam the functioning and features of IC engines, components and | 1 2,34, 7 9 1,23 |
| auxiliaries. o o ___Wﬁr_ I ) J
C0215 4 | Calculate performance Earameters of IC Englnes o 11,234,799 1,230
| C0215.5 | Explain the flow in Gas turbines and solve problems. 11,2,3,4,7.9 £1,23
f CO21s. 6 _Differentiate Concepts of Superchargmg and Turbochargng B 1123479 1123
e : 3
5 S.No ' Date | Period . 5 Taopics to be Covered o ’ P]:‘g):.klﬁ
L UNIT -1 - GAS ANQ STEAM POWER ( CYCLES = - - __Target periods :09 ,‘
|1 17.12.18 f__ 3 Air Standard Cycles T
f 2 181218 .18 | 6 Otto Cycles , Diesel Cycles ] - T f
3 1 19.12.18 ] 7 Dual | Cycles , Bravton Cyeles —— T !
| 4 1201218 |1 Cycle Analysis _TL
3_ 5 | 24.12.18 . S ! Performance and Comparison — Rankine Cycles T1
6 | 251218 | L6 quormancc and Comparison — reheat Cycles | R2 !
L7 1261218 ! __7 | Performance and Comparison — regenerative cycle ey RZ
8 | 271218 1 , Problems on Rankinc cycle o _ 1 R2
9 5 1 R2

9 311218 s | Problems on Reheat cycle _ W

Dr. G. Balakrishnan, ME,, r......,
Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.
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"~ 10 [ 0201.19 | 6 | Problems on Rankine cycle and reheat cycle T
11 030119 | 7 Problems on on Reheat cycle and Regenerative ecycle . TL |
"12 | 05.0L 19 1 Problems on Regenerative ¢ycle S DU A U

UNIT I -RECIPROCATIN G AIR COMPRESSOR __Target et periods ods :09

; 13 0701.19 5 ! Classification n and comparison of cor of comprossor ‘ Tl .

| 14 | 08.01.19 | 6 | working principle, work of compression | Tl

" 15 | 09.01.19 |~ 7 | Compression with and without clearance __ LT —

16 | 100119 | 1 1__| Volumetric efficiency, ] TIsothermal efficiency l Tl i

L 17 19 01. 19 | 7 Isemroplc efﬁmency B Rl

P18 ] 21.01, 19 | 5 | Multistage air compressor with Intercoolmg .. RI_

C19 22.01.19 6 : Working principle and comparison of Rotawgp_rpssors iR

: 20 - 23.01 01.19 | 7 Working principle and and comparison of reciprocating compressors. t Rl

L 21 1240119 1 Problemsonefficiency ) o f__ﬂ_ TI
22 2801 19 | 5 Problems ms on Rotary COMpressors. ' I R ¥
23 . 290119 6 | Problems on Reciprocating air compressors ) T1

UNIT I - INTERNAL COMBUSTION ENGINES AND COMBUSTION _Target Periods :| 09
24 30 Ql 19 7 |ICengine— Clas51ﬁcat10n, workmgz components and their ﬁmcuons .o

| 25 | 02 02.19 5 Idealand actual Valve and port timing diagrams __4___MT l“

26 | 1 040219 | 5 |pv dlagrams- two stroke & four stroke s T §

27 050219 | 6 | SI&CI engines comparison I

; 28 | 060219 @ 7 Geomctnc, operating, and pcrformance companson of ST and CI T1

S| | engines I
29 1 07 07.02.19 . 1 | Desirable properties and qualities of fuels. B o oL
30 [ 09.02. 19 6 “Air-fuel ratio calculation i i T1
31 | 11.02 19 5 lean and rich mixtures - o 1R}

32 120219 | 6 | CombustioninSI& CIEngines - . R3

33 | 13.02.19 | 7 | Knocking _ , _ R3_

34 | 14.02.19 1 i ghenomena andcontrol ol RZ

35 - 16.02.19 5 | Problems R3
UI_\_T_!_'_I' v - INTERNAL CO\/IBUST[ON ENi GINE PERFOR.MANCE AND SYSTEMS Target Permds ds :09

6 | 180219 5 | Performance parameters and calculations . T2
37 , 19.02.19 | 6 | Morse and Heat Balancetests B T2

}8» ' 20. 0_2 19 7 Multlpomt Fuel Injection system T2

39 |21.02.19 | 1  Common Rail Direct Injection systems T2

40 ] 23.02.19 | 6 " Tenition systems B T2

| 41 250219 ¢ 5 | Magneto, Battery and Electronic _ _ B T2
42 1260219 | 6 ! Lubrication and Cooling systems T2
43 i 27.02.19 47 I Concepts of Supercharging and Turbochargng R4
44 ' 28.02.19 | 1 ' Emission Norms _ B 1 R4
45 020319 | 7 Problems o ‘ I .

UNIT V- GAS TURBINES . ) - Target Periods:09
46 [ 04.03.19 | 5 | Gas turbine cvcle analysis _ T2
_ 47, 05.03.19 |6 openand closed cycle - T2
- 48 | 1 06.03.19 | 7 | Performance and its improvement _ T B v
49 | 07.03. 19 | 1 'Regencrative and their combinations o D T V-
30 [ 09.03.19 L. 1 E Intercooled and their combinations ) T2
51 | 11.03.19 ' 5 | Reheated cycles and their combinations RS
52 | 12.03. 19 6 | Materials for Turbines™, R4

i

Dr. G. Balakrishnan, M.E, Pi.u.,
Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



' Materials for Turbines

53 . 13.03.19 | 7

54 140319 | 1  Problems

_ Cg_nteh? Beyond the Syllabus

© 55 1180319 ] 5 | Recent Trends in Internal Combustion Engines
Book Reference - Text Books
[ S { Title of the Book } Author TPublisher 1 Year _—J
|
: T
i[ 1 ’ A course in thermal Dgth}andgr\:x::ran.C.P., | Fifth Edition, ] 2016 '
i | Engineering . Dom dwc;ar AV | Dhanpat Rai & sons 1 ‘
| |I - -
~- 5 = —
| Thermal . . ' |
| 2. | Engineering Rajput. R. K S.Chand Publishers }2017 |
| - |
Book Reference — References
81 ‘Title of the Book " Author ‘P‘ubli.sher | Year J
B Refrigeration and Air | [ Tata McGraw-Hill ]
1. Conditioning | Arora.C.P | Publishers 2008 |
_ - |
' Tnternal Combustion ' Third Edition, Tata |
[ 2. Engines | Ganesan V ['Mcgraw-.H'ill 2012
S . | | i
'SCITECH |
| Thermal Publications {India)
E Engineering | Ramalingam. K.K. | Pvt. Lid. 12009
H | | |
| | Thermal | | Tata McGraw-Hill,
4 | Engineering | Rudramoorthy, R | New Delhi 2003 |
| Thermal | Tata McGraw-Hill
|5 | Engineering | Sarkar, B.K | Publishers | 2007 |
L ! | |
Website Refereice:

https://onlinecourses.nptel.ac.in/noc23 me3 1/preview

hitps://vardhaman.org/wp-content/uploads/2021/03/THERM AL-ENGINEERING-II-1 pdf
https://www.thermal-ensineering.or/
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DEPARTMENT OF MECHANICAL ENGINEERING

Proof of Conduct of Content Bey ond S\llabus( CB_)

Name of the Faculty : Mr.P.Venkatesan  Course Code & Name: MFE8493 Thermal Engineering I

Degree & Program: B.E. /Mechanical Semester; IV Academic Year: 2018-2019

TOPIC: RECENT TRENDS IN INTERNAL COMBUSTION ENGINES

INTRODUCTION:
Recent trends in internal combustion engines aim to reduce fuel consumption and also lower exhaust gas

emissions. The aim of this special issue is to bring all topics and all the scientific/technological approaches
in recent trends in internal combustion enginces.

Easy fuel burning: Fuel is burned quicker and at lower temperatures, reducing heat energy loss compared
to a conventional spark engine. Throttle less induction: Throttle less induction system eliminates frictional

pumping losses incurred in traditional (throttle body) spark engines.

The Futare of Tnternal Combustion Engine Design
1. CO, emissions restrictions
2. Engine efficiency for reducing those emissions
3. Diesel vs. traditional gas
4. EVs vs. ICE vehicles

1. Restrictions on €O, Emissions
1he Global Carhon Project reporied that worldwide carbon dioxide emissions were expected to

rise by 4.9% in 2021, nearly back to their record 2019 levels. Emissions plummeted from 2019

to 2020 (5.4%) as the COVID pandemic brought travel to a near-standstill.

In August 2021, the U.S. Environmental Protection Agency (EPA) proposed rcv:sed i’ ¢ piy g

PUET iy T RN O gmdehnes for passenger cars and trucks in model years 2023-2026. ¢ rupos L
cpddn e include 10% greater emissions 1mprovement than current standards for MY 2023

vehmles and 5% greater emissions improvement in each of the following 3 years. Current

standards only become 1.5% more stringent each year.

At the same time, EPA announced plans to reduce pollutants from heavy-duty trucks through

stricter rules. The agency expects the new rules will apply to heavy-duty vehicles beginnmg in

MY 2027.

Regardless of the EPA's plans, the political and environmental atmosphere is still pushing

internal combustion engine efficiency improvements more than consumer demand is. Whether

engmeers and executives personally agree or not with the changes in the axr, the industry is

moving steadily in that direction.

2. How to Increase Efficicncy of 1C Engine Emissions?

The Ofticeof Faerev Pidciongy & Renwwnble Frerevreports that manufacturers reduced

pollutant emissions by more than 99% over a 30-year span. Creative minds accomplished

this while maintaining or increasing fuel economy.

In addition to gasoline and diesel, manufacturers are siut'\mg other ways to increase fuel

economy:




s Using biodiesel

» Using other alternative or renewable fuels

e Combining IC engines with hybrid electric power trains
3. Diiesel Engines vs. Traditional Gasoline Engines

When Europeans =, 710 4 Tap U gooen¥r o oors, there was a related increase in carbon

dioxide emissions. In an unexpected twist, some of today’s auto strategics are based around

diesel engines.
Many big diesel trucks ar vy Py eoone Uos v 7 croiewior than some smaller, gas-powered

vehicles, reports indicate. Increased technology has produced diesel-powered engines that can
fuel smaller vehicles and provide:
s Better gas mileage
o Lower carbon emission rates
s Greater torque
« A longer-lasting engine
. Bfm’ery Electric Vehicles vs. Internal Combustion Engine Vehiclcs
You knew this was coming. Although >+ Tme-rnw = 1 oo don’t appear to be completely
disappearing, they do face stiff compctmon from their clectnc nvals
Ew:n BMW, whose bhoard el v g charge of devaopment eplled 1o cheatribicatior

ST T n; i019 is qxgnalmg the beginning of the end. In October 2021, S S need i

wors }d step making internal combustion engines at one of s p . < (in Munich) by 2024. BMW

is aiming for S0% of its new-car sales to be electric by 2030,
One thing IC engine supporters could always hang over the heads of the pro-electric crowd

was the battery. Specifically, its:

+ Size
« Cost
s Longevity

Website Referencece:

o https://www horizontechnology.biz/blog/future-of-internal-combustion-engine-design-trends

Dr. G. ]g @wau,ME Ph.D.

Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.
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DEPARTMENT OF MECHANICAL EN GINEERIN G 7
Identification of Curricular Gap & Content Bevond Syllabus(CBS)

Name of the Faculty : Mr.P.Venkatesan Course Code & Name: ME 8493 Thermal Engineering I
Degree & Program: B.E. /Mechanical Semester: IV Academic Year: 2018-2019 /EVEN

L.Mapping of Course Outcomes with POs & PSQOs.( before CBS)
Table.1 Mapping of COs, C, PSOs with ! POs - before CBS.

| Course PO1 P02 PO3 | PO4 | POS | POG | PO | PO8 PO9  PO10 POI1 | PO12 [ PSOL | PSO2 PSO3

Lo ot R — —, . RS- s —} -
Coa1sl 3 | 3 | 2 0t | - -0 o - 3 [ 2 | 2
7T 0 P P P 0 P e o O T N
T R Ay P 0 Y P I N
(021341 3 13 |2 1 [ -] - T1 - 171] -] - [ - 3102 | 2
'COZIS.S_ 3 .3 ] 2 X - ) | N R - b2 2
1 CO2156| 3 | 3 2 l_“?r - 1 - | S A D - - 13 2 %2

Co215 3 3 2 |1 T -l | - T 2 [ 2
II. Identification of content beyond syllabus.

.. Table.2 Identification of content bevond syllabus
. POs strengthened/ .

_____________ D fiﬂfg{ Content B(_eyond Syllabus(CBE) added  vacant filled CO/Unit -
Recent Trends in Internal Combustion Engines PO7 strengthened ! 5102115\}3 & C02154

II1. Mapping of Course Outcomes with POs & PSOs. (After CBS)
Table.3 Mapping of COs, C, PSOs with POs- after CBS.

{ Coursc | POI PO2 | PO3 PO4 | POS | POG | pO7 POS_'POQI; PO10 | POI1 | PO12 | PSOI | PSO2 | PSO3

f i : VU S - we— — f..‘.___‘ =S — o T
SeL N S B2 U N O N N S N I I N A
(CO2152 0 3 13 201 - T - - - 3 2 1 2

1CO2153, 3 | 3 2 [ 1| - |- g2t Lt - § - b -1 37 2 2 |
KT X THR T T O 20 O P S O N A
ré0215.5;3i3g2>1-‘%-1 . | - 312 7]
| CO215.5 | k- 4 -1 1 3 ]
Qo2156¢ 3 [ 3 [ 2 1 - [ - 1 -7 -] - _f_ L3 2 2]
coas 3 3 1321 [ .y f-_:_miml_ L - 1 - j - 1.3 121 2

Dr.G. Balakrishnan, ME, Ph.D,
Principal
Indra Ganesan College of Engineering
IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.
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DEPARTMENT OF MECHANICAL EN G}[NEERIN G

R v
Ass:gnment Question Pag r

[ "~ Assignment - 01 " [ Dateoffssue: | 13032018 Marks”[
| Course code | ME8403 T ["Course Title | Thermal Eng1ménng i ‘
| Year tﬂ o _'_53mes_ter/Section :TWA_ wwwww ! Date of Submlsé;f»;l; Year _
Q.No [ : Questions ' T co
— i

1 P A diesel engine operating an ‘air standard diesel cycle has 20cm bore and | C215.1 ‘

i 30cmstroke.the clearance volume is 420cm3.if the fuel is injected at 5% of the
: stroke,find the air standard efficiency.
2 "1n an air standard dual cydc the pressure and tempcrature at the bcv:nmng of the | C215.1 F

compression are 1 bar and 570C respectively. The heat supplied in the cycle is |

1250 kilo Joule/kg, two-third of this being added at constant volume and rest a

constant pressure. If the compression ratio is 16, determine the maximum pressure }
and temperature in the cycle thermal efficiency and MEP.

f the Faculty Incharge E&m

Dr. G. Balalxrlshnan, M.E. Ph.U
Principal

Indra Ganesan College

1G Valley, Madural

Manikandam, Tric

of Engineering
Main Road
hy-620 012.



INDRA GANESAN COLLEGE OF ENGINEERING

IG Valley, Manikandam, Tiruchirappalli, Tamil Nadu - 620 012, India
(Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai-25)

DEPARTMENT OF MECHANICAL ENGIN}EERING‘

o Assignmeht'Answer Sheet

Name of the Student: P. Ponnar

AU Register Number: &2 1714022
o 10 .

- - -0 T | Date of Issue: T 13.03.2019 _Iﬁ;r_kg__f B ]|

L " Assignment — 01 gt
| Course code | MES493 ' Course Title | Thermal Engineering -1 ]
Year |1 | Semester/Section IV/A [ Date of Submission: | 18.3.2019 |
e " Questions [ co |
= -
1 A diesel engine operating an air standard diesel cycle has 20cm bore and | C215.1 °
30cmstroke.the clearance volume is 420cm3.if the fuel is' injected at 5% of the
| stroke,find the air standard efficiency.
i7 ~ 1 an air standard dual cycle, the pressure and temperature at the beginning of the | C215.1 |
| compression are 1 bar and 570C respectively. The heat supplied in the cycle is |
l | 1250 kilo Joule/kg, two-third of this being added at constant volume and rest a | ‘
 constant pressure. If the compression ratio is 16, determine the maximum pressure | '
 and temperature in the cycle thermal efficiency and MEP. :
| — e —— o p— _
Mark Aflocation
~ Rubries | MarksAllocated | Marks obtained |
________——-——________._f__ ! I S|
. Content Quality ,r 6 ‘ 5 !
=15 Ouali - : —=
Presentation Quali 2
| et 2 |
e e e
| Timely submission 2 | ‘]
R i 2
? Total marks 10 f
A —— | 7
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7571 811217114002 | RAjithkumar E0 B AP R A A N N 56
— I L R | A —
3 31 T811217114003 | S.Anandha Kumar R M R 68
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| 715 | 811217114018 "M Mohammed Faizal TSO ' e v e e e I R R I
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27 | 811217114032 | D.Sivakumar <IN U I VR O PO ) [ [ (o [ [y
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g e e rmasseccatosmssend

lntemal Assessment Exam 1 Date 03/01/2019 | Marks | S0 |
! Course code ME 8 8493  Course Title l ‘Thermal Engineering T |
" Regulation 12017 Duratmn_ | 90 minutes ' Academ:c Year 2018-19 ’
| Year | I | Semester ‘v | Department Mechamcal Eng
| COURSE OUTCOMES e i e
C01. L Apply the:modjgmamlc concepts to different air standard cycles and solv_eLroblems B .
| CO2: ; Solve problems in single stage and multistave air compressors_ _ . - I
i C03 . Explain the functioning and features of Iggggmes, components and auxiliaries. R
{ Calculate nerformancgwgt_;mj IC Enyines. e - .
§" Explam the flow in Gas turbines and solve J‘roblcms _____
C06 | Acknowledged the enriched knowledge about the advanced teclmologles which adopt in in real-time in Industry, applymg
? artificial Intellivence to this systems. - _ ]
QN [ T " Question 1T co ]mrs
PART A
{ (Answer all the Questions 10 x 2 = 20 Marks) - a L B B I
1 For a given compression ratio Otto cvele is more efficient than Diesel cycle. Justliy {Nov 2013 i CO1 | K4 i
|2 "What is mean by mean effective | pressure? (Nov 2013,14,16,17) e lcor
_ 3 Mennm the ranges of compression ratio for SI and Cl engine. (May 2013; - __cot | i
[ 4 Whatis meant by Air standard efficiency’ _tApr/Max 2014,17) o . Lo | !
! 5 Define compression ratio and cut off ratio. (May 2014) . cor | ‘1
{6 Draw the actual PV diagram of two stroke engine. (Nov 2014) - . cot |
i 7 Draw the Bravion cycle on p-vand T-s diagram. {May 2015 i _ ! cor |
8 Differentiate any three major differences between Otto and dmsc] cvclc \mv 2015 16) e i _Cot | K4 |
.9 What arc the assumption made in the air standard cvcle? (May 2015,16/Nov 20161 P cor |
10 Whatare the effects of Introducing reseneration in the basic ga gas turbine cycle? L |_cor |
PART B
e .. \Answer all the Questions 2 x 10 = 20 Marks) |
1la  Jerivean cxpressxon for air standard efficiency and mean effective pressure of Otto cycle. (May/June I CO1 K4 ;
=013 i
A . OR B
11b A six cylinder petrol eugme € has a  compression ratio 5%, The clearance volume of cach cylmder istloce. | €Ol !
it operates on a four stroke constant volume cycle and the indicated efficiency ratio referred to air std. |
fficiency is 0.56 at the speed of 2400 rpm. It consumes 10 kg of fuel per hour. The calorific value of fuel | I
%;4000 kJ/ky. Determine the average indicated mean effective pressure. . Lo o
12a }: ve an expression for air standard efficiency and mean effective pressure of Diesel cycle. (May/June ; Cot K4 !
! 013 : o . o - b d
5 e OR ) _'
12b  Airentersa Brayton cycle at 100 kPa, 300K. The ¢ comprmsxvc ratio is 8:1, The maximum temperature in | COl1 |
the cycle is 1300K. Find, 1.Air standard efficiency, 2. Compmssor and turbine work and 3. Work ratio. l
_ (Nov 20i4) S —
PART C
- ... \Answer all the Questions 1 x 10 = 10 Marks) P T E——
{ 132 [Derive an expression for air standard efficiency and mean effective pressure of Dual cycle. (May/June Co1 LG
014y |
i ~OR

13b  An air std. DUAL cycle has a compression ratio of 16 and compressxon begms at | bar and 50°C. The § €Ot ]
maximum pressure is 70 bar. The heat transferred to air at constant pressure is equal to heat transferred at |

5 konstant volume. Find the temperature at a cardinal point, cycle efficiency and mean effective pressure. i I
___[Take Cp = 1.005 kI/kgK and Cv = 07181(11(*?\ . (Nvov/Dec — 201,12, Ma)\/June 2013 _ | [ i

Mr.P.Venkatesan ;
Cﬁ:me;:fwy Dr. G. Balakrishnan, M.E, Ph.D,,

. Principal

/ t /Sign / Date;
(Na ‘W Indra Ganesan College of Engineering (ame /Slgn/Daty
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INDRA GANESAN COLLEGE OF ENGINEERING

IG Valley, Manikandam, Tiruchirappalli, Tamil Nadu - 620 012, India
~_(Approved by AICTE, New Delhi and affiliated to Anna University, Chennai)

B __ ) Internziliu:s_é:ess:;xfx_xt_gxam — 1 Key Notes Date [ _ 1 Marks | 50

Coursecode  MES8493 ' CourseTite Thermal Engineering I _ |
"Regulation | 2017  Duration 90 minutes " Academic Year | 201819 |
 Year _|m | Semester IV | Department | Mechanical Engg
' COURSE OUTCOMES o ) L0 . I R |
- CO1L: Apyly thermodynamic concepts to different air standard cycles and solve problems. ]
| CO2: | Solve problems in single stage and multistage air compressors . !
CO3: | Fxplain the functioning and featires of IC enines, components and awxliaries.
| CO4: | Calculate performance parameters of IC Engines.

1 CO5: | Explain the flow in Gas turbines and solve problems ____ " | .

CO6: " Acknowledged the enriched knowledge about the advanced technologies which adopt in real-time in Industry, applying |
| | artificial Intellizence to this ,stems. B |
QNo.| ) __ " Question ) ) " TCO |BTS

PART A
s {Answer all the Questions 10 x 2 = 20 Marks) B - . _,{
1 fFor a given compression ratio Otto cycle is more efficient than Diesel cycle. Justify ~ (Nov 2013) Ol f K4 i
Ans:
Area under P-V diagram is more that the diesel cycle. When the arca is more, workdone ; '
| |for that cycle is more. So, the efficiency for otto cycle will be higher than diesel cycle. L [
2 What is mean by mean effective pressure? (Nov 2013,14,16,17) i-" 01
Ans: !
| It is hypothetical pressure which is acting on the piston during the power stroke. i ,
!,. ___}Mean effective pressure = workdone /stqu_g volume | ]
3 |Mention the ranges of compression ratio for SI and Cl engine. (May 2013) cot |
iAns:
S engine 6-10
Clengine 1620 ; . S
4 What is meant by Air standard efficiency? (Apr/May 2014,17) ICOl
| {Ans:
! | It is defined as the ratio of work done by the cycle to the heat supplied to the cycle. i ‘ .
5 Define compression ratio and cut off ratio. (May 2014) (COl
Ans:
it is defined as the ratio between total cylinder volumes to the clearance volume.
|Cut off ratio: |
| 1t is defined as the ratio of volume after the heat addition to volume before the heat ' f
| addition. . "
6  |[Draw the actual PV diagram of two stroke engine. (Nov 2014) ol |
AnS:
§
|| 1
£/ s oy |
a 3 Y ,o {
o i " E}’Q w0 !
1 |4 . |
Tl c’“’% 4 |
|
: ‘ i EPC 4 3% 1 '
H H
f 1oL 80¢
~— Volumg ——
f , Indicator Diagram for a
Two Siroke Cycie Peirof Engine.
{ 7 Draw the Brayton cycle on p-v and T-s diagram. (May 2015,17) — ot
Dr. G, Balakrishnan, ME, Piii,

Principal

"

Indra Ganesan College of Engineering

IG Valley, Madurai Main Road
Manikandam, Trichy-620 012.



| This cycle consist of the following four processes.
1. Two reversible adiabatic process or isentropic process.

2. Two constant volume process.

e Y B j- 3 Hpotous
T i {
| B B N j
k 1
| S 1 . *
T i ?.& -k - P 4
! f A28 Wl g - g“
I3 - { :
F ’v \\‘_\\ { a ! . Q - s ,;
1 \.‘"1 i ,/x: ;
{ “ Tt . :
—Y . |
- : > S R -
—S‘;"*_:S;_“ S4= 5%

Process 1-2:
1. Process 1-2is the isentfopic COMpreEssion process.

2. Pressure increases from P, to P; and temperature increases from T 1o Ta.

3. Volume decreases from V; to V.

4. Entropy remains constant.

11b

12a

[ o _OR

A six cylinder ;_)eu-b'l”gn*gine has a compression ratie 5%. The clearance volume of mh_cyl_inder is110cc. it operéim '
on a four stroke constant volume cycle and the indicated efficiency ratio referred to air std. efficiency is 0.56 at the
'-r;pncd of 2400 rpm. It consumes 10 kg of fuel per hour. The calorific value of fuel is 44000 kJ/kg. Determine the

average indicated mean effective pressure,
Diagram — 5 marks

Description & formulae — 5 marks

TS

i Compression ratio, Air standard efficiency,

V.+¥ 1 iency = Lork done
re T 7=l ~= Actual efficiency -
Net work outpet,
W = Put NZ
60

Derive an expression for air standard efficiency and mean effective pressure of Diesel cycle. (May/June 2013T

Ans:

N

Diagram — 5 marks

Description & formulae ~ 5 marks ‘
Dr.G. Balakrish nén,
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S—- 4 2 A :
'q out | ,/'éj A
1 o o q out
- ! o
p.v Diagram v T-s Diagram  °
8 Differentiate any three major differences between Otto and diesel cycle. (Nov 2015,16)
Ans:
SNo Oto cycle " Diesel cycle

;f i Efficiency is less due to low | Efficiency is more due to low |
| compression ratio compressionratio ‘

* during suction stroke

! during suction stroke

. ee —

a4 o S AN

2 | Fuel is admitted into the cylinder | Air alone is admitted in to the cylinder

3 Spark ignition system is used for Compression ignition system is used for
ignition, . ignition.

1

S

G [What are the assumption made in the air standard cycle? (May 2015,16/Nov 2016)

\Ans:
e The work medium is a perfect gas throughout,
! « The working medium does not undergo chemical change through the cycle.
« Kinetic and potential energies of the working fluid are neglected.

. The operation of the engine is frictionless

10 T\’U*hat are the effects of Introducing regencration in the bé;ic“ge;shﬁnrﬁ'iﬂrre c’:}':cfé‘}" '
Ans:

« The fuel economy is improved the quantity of the fuel required per unit mass of

air is less.

» The work output from the turbine, work required to the compressor will not

change.

» Pressure drop will oecur during regeneration.

» it incresses the thermal efficiency when the low pressure ratio reduces.

PARTB
 (Answer all the Questions 2 x 10 =20 Marks)

"1la Derive an expression for air standard efficiency and mean effective pressure of Otto cycle. (M

ay/fune 2013)

_ Diagram — 5 marks
i Description & formulae — 5 marks
H
k

Ans: - o - -

Dr. G- Balakrishnan, ME., Ph.D%,
Principal )
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ot

K4




|
i Al £
! ' /[ 2 b %
i | I - —~1\\ ___“é‘,,—* A
i | 1; Lo \\ T 4 f
. =
; AN & T, KR :
. ~ 0
: .
| : - T :
. R N \ e
| P i 4 I - :
| [ G - v:p-«-..% ‘ v ;
¥
| - = Fo—t—>
| N i Sz g Su <8
- N ) T —»
OR o

0.718 kikgK. (Nov/Dec — 201,12 , May/June 2013)

: !

the temperature at a cardinal point, cycle efficiency and mean effective pressure. Take Cp = 1.005 kJ/kgK and Cv = | } |
]
i

| Diagram — 5 marks | |
' Description & formulae ~ 5 marks [
| j WKT, Expansion ratio,
Specific volume, v, = ﬂ Specific volume, v, = 14 non o= Y
i 2 v, * R |
Cut off ratio, pressure ratio, Cycle efficiency |
v, k=2 1 [ g
p== = wlmmef o 2 7L
¥ 2 e (Q’"L(Ii—-l}-i-fﬁ{p—l)} ! !
| The mean effective pressure, 3
; - Net work done of the cycle, {
!
! Pw ==
. V-, W =Qixn
Mn vénﬂwz%
ourse Faculty
(Name /Sign / Date) (Name /Sign / Date)
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Dr. G. Balakrishfan, M.E, Ph.D
Principal
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~ TRIS cydle consist of the followlng four processes.
1. Two reversible adiabatic process or isentropic process.
2. One constant volume process.

3. One constant pressure process.
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| 12b |Air enters a Brayton cycl; at 100 kPa, 300K. The compressive ratio is 8:1. The maximum temperature in the cycle is

300K Find, 1.Air standard efficiency, 2.Compressor and turbine work and 3. Work ratio. (Nov 2014)
i Diagram — 5 marks

Description & formulae — 5 marks

;An s
: Process 1-2: -4:
! Process 3-4: Compressor work, We = Cp[T2-T1}
; 71 -1 =1 9.2-300
f Qz(ﬂ} Z':.:[ﬁ] 1.005[689.2-300] ;
T ¥ T, \¥ =391.145 KI/Kg !
Air standard effieiency,
i Turbine work, Wy = Cp [T3-T4] ) } %
7 =
(r}
] = 1.005[1300-565.85] i I
=11/ (8)"*! i
- A 734.82 KJ/Kg = 56.47% __g
' PARTC :
S __ (Answer all the Questions 1x 10=10 Marks) ;
13a _|Derjve an expression for air standard efficiency and mean effective pressure of Dual cycle. (May/June 2014)
‘ Diagram — 5 marks
Description & formulae — 5 marks

{Ans:
] This cycle consist of the following process.

1. Two reversible adiabatic process or Isentropic process.

2. Two constant volume process.

E ! 3. Two constant pressure process.
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