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Department of Electrical And Electronics Engineering

Academic Y ear 2020-2021

OBIECTTVE OF THE COURSB

o Understand the basic concepts and components of hybrid electric vehicles.
. Learn to model and sirnulate HEV systems using MATLAR and Simulink.
o Analyze the performance and efficiency of HEVs.
o Explore different control strategies and energy management systems in HEVs.
o Develop skills to design and optimize I{EV systems.

CHAPTER 1:

Introduction to Hybrid Electric Vehicles-Overview of hybrid electric vehicles (HEVs)-
Types of HEVs: Series, Parallel, and Series-Parallel-Advantages and challenges of HEVs-
Key components: Intemal combustion engine (ICE), electric rnotor, battery, and power
electronics- MATLAB and Sirnulink Basics-lntroduction to MATLAB environment-Basics
of Simulink for system modelling-Simulink libraries and toolboxes relevant to HEVs

CHAPTER2: t
Power train Architecture and Components: Internal combustion engine (lCE) modelling-
Electric motor and generator modelling-Battery modeling: Types, characteristics, and

simulation-Power electronics: Inverters and converters-HEV Modeling in Simulink-Building
a simple HEV model in Simulink-lntegrating ICE, electric motor, and battery models-
Simulating HEV power flow and performance

CHAPTER 3:

Energy Management and Control Strategies: Overview of energy management systems

(EMS)-Rule-based and optimization-based control strategies-lmplementing EMS in
Simulink-Case studies on control strategies in different HEV architectures-Performance
Analysis and Optimization-Analyzing HEV performance: Fuel efficiency. emissions, and

drivability-Optimization techniques for HEV design-Using Simulink for optimization and

design improvement

CHAPTER 4:

Advanced Topics in HEVs: Plug-in hybrid electric vehicles (PHEVs)-Regenerative braking

systems-Future trends and technologies in HEVs

CHAPTBR 5:

Hands-on Projects and Case Studies: Real-world case studies of HEV systems-Group
projects: Designing and simulating an HEV model-Presentation and discussion of project
outcomes



I

I

OUTCOMES:

. Explain the basic principles and components of HEVs.

. Use MATLAB and Simulink to model and sirnulate HEV systems.

. Analyzethe performance and efficiency of different HEV configurations.

. Design and implement energy management strategies for HEVs.

. Apply optimization techniques to improve HEV design and performance.

Total:35 hours
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VACEE2021HEV- Introduction to Hybrid Electric Vehicle using MATLAB and

Simulation

Course Schedule

Date Time TOPICS

0210712
021

9.00 am to

12.30 pm
Introduction to Hybrid Electric Vehicles-Overview of hybrid electric vehicles (HEVs)-Types

of HEVs: Series, Parallel. and Series-Parallel-Advantages and challenges of HEVs-Key
components: Internal combustion engine (lCE), electric motor, battery, and power electronics-

MATLAB and Simulink Basics-lntroduction to MATLAB environment-Basics of Simulink fbr
system modelline-Sirnulink libraries and toolboxes relevant to HEVs

1.00 pmto

5.00 pm

0310712

021

9.00 am to
12.30 pm

Power train Architecture and Components: Internal combustion engine (lCE) modelling-
Electric motor and generator modelling-Battery modeling: Types, characteristics, and

simulaticin-Power electronics: Inverters and converters-HEV Modeling in Simulink-Building a

simple FIEV model in Simulink-lntegrating ICE, electric motor. and battery rnodels-Simulating

HEV power flow and performance

1.00 pmto
5.00 pm

0410712
021

9.00 am to

12.30 pm
Energy Management and Control Strategies: Overview of energy management systems

(EMS)-Rule-based and optimization-based control strategies-lmplementing EMS in Simulink-
Case studies on control strategies in different HEV architectures-Perforrnance Analysis and

Optimization-Analyzing HEV performance: Fuel efficiency, emissions, and drivability-
Optimization techniques fbr HEV design-Using Simulink for optimization and design
rnnrrlwemenf

1.00 pmto

5.00 pm

0510712
021

9.00 am to

12.30 pm
Advanced Topics in HEVs: Plug-in hybrid electric vehicles (PHEVs)-Regenerative braking

systems-Future trends and technologies in HEVs
1.00 pmto

5.00 pm

0610712

021

9.00 am to
12.30 pm

1.00 pmto
. 5.00 pm

..t Total Hours 35

Tea Break : l0:40 am to l0:55am & 02:45 pm to l5:00 pm

Lunch Break : l2:30pm to 0l:00pm

D/EEE PRIN"\u"

[Iands-on Projects and Case Studies: Real-world case studies of HEV systems-Group projects:
Designing and simulating an HEV model-Presentation and discussion of project outcomes

HP
Highlight

HP
Highlight

HP
Highlight



PAilPIAH SARASYIIA?H I YADAI'
EHGI]TIEERIHG COLLXGE

(Approved fry AiCTE & Afflllated tc Anna UnivcBity, Chcnnai)

Madurai - Sivagangai Highway, Arasanooa Thirumansolai Poet, Sivagangai Dt. - 630 561. Tamilnadu

Mobilo:9842102628, 7373002628 Email info@psyec.edu.rn \t/ebsite. www.psyec.edu.in

eig Office : 10, tundian Saraswrthi St, Sivrgami l{*gsr, l{srsyrnspuram, iladumi .6?5 0,l4, Telefar. 0452 2682338, t{ohile r 98{?3.02628

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

Academic Year 2020-2021

One page Report

Name of the course : Introduction to Hybrid Electric Vehicle using MATLAB
and Simulation

Development Course Code : VACEE2O21HEV
Course Coordinator : Mrs.S.Pandimeena
Date/Duration : 02.07.2021-06.07.2021- 35 hours

I here affirm that the Final Year students of strength 19 have been taught the value-
added course title "Introduction to Hybrid Electric Vehicle using MATLAB and
Simulation" as per the syllabus and completed within the stipulated time duration.

I confirm that the value-added course titled "Introduction to Hybrid Electric
Vehicle using MATLAB and Simulation" has been conducted in the beginning of the
semester and course delivery along with the attendance of the students was recorded.

..1

I confirmed that all the students were actively participated in the course and the

eligible students were certified for the course.

eena,

/EEE

Course Co-Ordinator

imeena,

AP/EEE

Head of the Department

or.n$,
Princilal

Dr. R. RAJ A M.E., ph.D.,
FRINCIPAL
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VACEE2021[iBV- Introduction to Hybrid f'.lectric Vehicle using MATLAB and

Simulation

Assessment Ouestions with Answer

1. What is a hybrid electric vehicle (ttEY)? , r

A) A vehicle that runs solely on electric power
B) A vehicle that uses a combination of an intemal combustion engine and an
electric motor
C) A vehicle that uses hydrogen fuel cells
D) A vehicle that uses solar power
Answer: B) A vehicle that uses a combination of an internal combustion engine
and an electric motor

2. Which of the following is a primary benefit of IIEVs?
A) Unlimited driving range
B) Zero emissions in all conditions
C) Improved fuel efficiency compared to conventional vehicles
D) Lower initial cost compared to gasoline vehicles
Answer: C) Improved fuel efficiency compared to conventional vehicles

3. What is regenerative braking in HEVs?
A) A system that uses traditional brake pads

B) A system that converts kinetic energy into electrical energy during braking
C) A system that increases the speed of the vehicle
D) A system that only works at high speeds
Answer: B) A system that converts kinetic energy into electrical energy during
braking

a.In MATLAB, which toolbox is commonly used for modeling and simulating
hybrid electric vehicles?

A) Simulink
B) Image Processing Toolbox
C) Statistics and Machine Leaming Toolbox
D) Signal Processing Toolbox
Answer: A) Simulink

5. Which MATLAB function is used to create a new Simulink model?
A) new simulink
B) open_system
C) create_model
D) sim

Answer: B) open_system ' .,

6. In a Simulink model for an HEV, what type of block represents the internal
combustion engine?

A) Transfer Function Block
B) Subsystem Block
C) S-Function Bloc
D) Lookup Table Block
Answer: B) Subsystem Block

a.
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7. What is the purpose of using a battery model in HEV simulations?
A) To rneasure the speed of the vehicle
B) To calculate the fuel consumption
C) To simulate the energy storage and power supply characteristics
D) To model the transmission system
Answer: C) To simulate the energy' storage and porver supply characteristics

8. In a MATLAB simulation, how can you visualize the state of charge (SOC) of a
battery over time?

A) Using the plot function
B) Using the disp function
C) Using the fprintf function
D) Using the input function
Answer: A) Using the plot function

9. What does the sim command do in a Simulink model?
A) Opens the Simulink library
B) Compiles the MATLAB script
C) Runs the simulation of the rnodel
Dj Displays the results in the command'lvindow
Answer: C) Runs the simulation of the model

10. In HEV simulations, which parameter is crucial for determining the efficiency of
the electric motor?

A) Motor torque
B) Motor speed
C) Motor power
D) All of the above
Answer: D) All of the above

..1
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l'andian Saraswathi yadav Engineering College,Arasanoor -630561

Department of Electrical antl Electronics Engincering

Stutlent Perforrnance Sheet

AcademicYcar :2020-2021

Cource Corle : VACEE202 I I{EV

Coursc Nanre : lntrotluction to tlybrirl Electric Vehicle using MA-tLAB anrl Simulation

Duration ofhours : 35

Periotl of (,ourse : 02.07.2021-06,07,2021

Assessment Marks

Marksst.
No

Register Number Student Name

I 912017t05002 M,ABARNA K
2 e12017105005 S,IJARIBAI,AN ru
3 912017105006 T.IF,YARA.I bq
4 9120t7105008 R..lOI lN lt( )lllrlt'l' b ?--

5 9r2017r05009 R .IOYS PR Irlrl l ll kt
6 9120r7105010 M KARTTII(-K R-t
7 el20l7t050l I MOTIII BALA VISHAGAN k(

9t2017t05013 M,NAVEEN PI{ASA-III 7(
9 912017105015 R,ROBIN bo

l0 9t20l7l0s0l6 B,P,SAKTIII q<
ll 9t20t7105017 P.SAKTHI VISHNU PRIYAN 9tw
12 9120t7105018 W SANTIIoSII q9
ll 912017t050t9 R,SIJI]A tro
l4 912017105020 S,TIIIRTJBAKAITAN Yn/
l5 9t20t7105021 P USIIN NANI)IIINI v
t6 912017 105022 R.VENKAI' MIJRTJGAN ev
l7 9t20r7t05023 M,VINOI'II KI]MAR &s
l8 912017105024 B.YASTIWANl'II KUMAR 6t
l9 912017r05303 S,SEN-II{II,NA'I'I IAN s-g

.utor EE l,l{l

ti
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VACEE2O21HEV- Introduction to Hybrid Electric Vehicle using MATLAB and

Simulation

ASSESSMENT MODE

In order to get a certif,rcate for this course, the students should satisf,i the

following constraint 
.t

Attendance :75 yo

Assessment Question : MCQ pattern
Assessment Mark : Greater than or equal to 50o/o

;h:
t?,

!a: .

r EE pmSar,
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STUDENTS 
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Academic Year

Cource (,-ode

Course Name

Duration of hours

Period of (lourse

l'rndian Saraslvalhi ladav Engincering ( ollcge,ArAstnoor -(13056I

l)cpartment ul' l.llectrital rnd Electrorrirs [ingincrring

Studcnt r\ttcndance Shcct

:21!.20-2ll2l

: \',\('llE202l IIEV

:lntroduclion to tl1'brid lilecti'ic Ychicle using l\lA'tl-r\tl unrl Simulalion

:J5

: O2.07.21121 -11(t.07.21121

Attcntlance Shcet l)n tc:
,.?-

st.
\o

Ilcgiste r
Number

Stutlcnt Namc
09.(X) am -
l(1.(10 am

10.00 am -
I 1.00 anr

I l l5 anr -

I 2.l5pnr
01.0(| prn -

02.(X) prn
02.(10 pm -
()3.(10 pm

(13.15 pm -
0.1.15 pnr

I 9t20t 7 t05002 M.AI]AItNA P ? P P ? ?
2 912017t05005 S.HARIBAI,AN ? P P 0 ? ?
3 9t20t7t05006 l".IEYAI{A.I ? ? P P ? P
4 9t20t7t05008 R,JOHN ROBERI P ? P ? ? ?
5 9t2017105009 R.I()YS I)ItF,FTIII P ? P r P ?.
6 9t2017t050t0 M.KAR'fI IICK P P P P o ?
'7 9t20t7l050ll Mol'I II BAI,A VISI IA(}AN P P p P P P
li 9120t 7t05013 M, NAVIlI--N PRASA'I-I I p P P ? P f
9 9120t7105015 R RoI]IN P ? ? P P P

I0 91201710501(r B,P.SAKI'TII P P P P P ?
ll 912017r05017 P SN K I'III VISt]NIJ I'RIYAN ? P P ? P P
t2 9t20t7105018 W,SANI IIoSI] ? p ? P a P
l3 9t20171050t9 R.SI'BA P a P P P P
I,l 9t20t7t05020 s.I Uti.rllln KAItAN D p P ? Y P
I5 9120t7t0502t P,USI-IA NANDHINI ? P P P ? P
l(r 912017 to5022 It VI-NKAf MIIItI](iAN P ) t) P ? P
l7 91201710s023 M.VINoTFI KUMAR ? P ? P P P
l13 9t2017 t05024 B,YASIIWANTH KI]MAR P p o p ? P
l9 9120t7105103 S ShNl-llll.NATHAN P P P ? P 7

'l'ea ljN- I l:(X) anl k) I l:l5anr & A pm to 03:15 pnr

T- P*r;./t'

n:ltor

I5 pr:r to 0I :00pnr

.*,*Lu
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Pandian Sarnswathi yadav Engineering College,Arasanoor -6J0561

Department of Electrical rnd Electronics Engineering

Student Attendance Sheet

,\catlcnric Year

( lou rce (lorlc

(lorrrse Name

I)umlion of hours

I'criotl of('ourse

:2020-2021

: VACEE202lllEV

:lntroduction to llybrid Electric Vehicleusing I\lA'[I.AB nnd Siutulation

:35
t 02.01.2021-06.07.2021

FN- I l:00 anr kr I l: I :00 prn to l5 pnr'l-ea

f-I7=lc,+;c-ntr'

Attcntlancc Sheet Dnte:

sl.
No

llcgiste r
Nunrber lstua.nt 

nr.. 09.00 am -
10.00 am

10.00 am -

I 1.00 anr

I l.l5 anr -

I 2. I 5pnr

01.00 prn -

02.00 pm
02.00 pm -
03.00 pm

03.15 pm -
04.15 pnr

I e r 20 r 7 ro5oo2lN/ ABA|{N^ f ? r F r f
2 9120t7105005 lr ro*,roro* ? I P ? P

3 e I 20 I ? lo5006lr.JEYARAJ P r ? ? P P
4 9t2ot7 ro5ooslR roHN ROBERT' ? ? p 7 P ?
5 9t2017 l o5ooelR.roYS PItlil':'l l ll P P ? r ? r
6 et20i TtosotolM KARriltcK ? P ? ? Y r
7 9r2r)17 t0s0t r 

lrr,.l,, 
rr rr BAl.n vtsilAGnN P r ? ? ? r

ft e r 20 l ? ro5o r JIM NnvEEN PRASA'|-H P P P P P ?
I et20tTto5orslR RoBrN ? r r ? ? P

l0 e r20l7 r0s0 r6lB.P.sAKrHr P -P ? ? P ?
ll ,,,r,,,r,,,r,,,r1a sn K irr vrsrrNr pRlyn N

I

? r r f ? P
t2 e r 20 r 7 il)5o r 8lw SANrr r()sr r ? P 7 ? ? ?
l3 el20t?to50lelR.suBA p 7 r ? P Y
t4 n, r,,'r,,,r,,r,,1a r,rRr iRAKARAN P ? P P t' r
l5 er20r 7ro5o2 r 

IP 
USHA NANDHTNI ? P P P lc ?

l(r ()t2{rl 7t050221R VLN'<A r MtrRli(inN ? P P P a ?
l7 q 

r 20 ri r0s02rlN4 vrNo-rr r KUMAR P P P ? D P
t8 er2ur 7r05024lB yASr rwANl H Kr)MAR P P ? ? p ?
I9 9t2017t05103 lr rrrrr'r*o

.I'HAN ?, 7' b r p ,

rrlirr:rtor

5pmto0l

_,.,". l t,

,L
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I'andian Sarasn'athi yndav Engineering Oollege,ArAsan(,or' -630561

Depnrtment of Electrical rnd Electronics Engineering

Student r\ttendance Sheet

:2ll2ll-2021

: VACEE202l IIE\/

:lrrtroduction to llybrid Blecti'ic \/ehiclc usiug I\IA'l'l,Al| antl Sinrulalirrn

:35

: 02.117 .2021 -06 -07.2021

pm to 03:15 pmIrN- I l:00 anr lo I l:l5rrn Q AN-()3:00

l5 ptrr lrr,,t,*,r'1} 

Ha .,.,$,Uf

t,,

,\cadcntic Yr ltr

('orrrce (-orle

('orrlsc Nanrc

l)rrration rrf horrrs

l'erio<l of (lorrrse

'l-ea

i-f=, ."uar'lr-'

..:

Attenrlance Shcet Date: o>- 1.202-l-\ O.T.L
st.
N<r

Register
Numbcr lstro.nt 

n",,. 09.00 am -
10.00 nm

10.00 anr -
I 1.00 nnr

ll.l5anr-
l2.l5pnr

01.(X) pnr -

02.00 rrm

(12.00 pm -
0J.00 pm

()-1.15 pnr

04.15 pnr

I 9t2t\17 ro5oo2lM ABARNA P ? ? ? ?'
2 9120t't r o5oo5ls.HARrBALAN ? P Y P ? ?
3 ,,,,u,,,ornunl' .rEyARn.r ? P P ? P P
4 9t20l't ,oroorlo ron^ ROBERT' ? P ? 12 Y) ?
5 ro5ooelR roYS9 t)ot7 PREEI'}II Y P ? P

I r f
6 ,,, r,,, r,n,,,,,,1, Knrt,,('K ? e D ? P ?
7

qr /.r 7ro5or,lr,,',,,, Bnl.A vTsHAGAN ? D 6 P ? ?
tt q I 20 r i to50 r .llM NAVFEN PRn s^r H P P 7 ? ? ?
I el20r?ro5or5lR RoBrN ? p h P P P

l0 ,,, r,,,r,nr,,,u1,r.,, SnK I I ll ? ? ? p ? P
lt ,r20rir050rilp sn KrHr vrsrrNU pRryAN . Y ? ? P P ?
t2 e r20r i r050r slw.sANrHosH ? P P ? P r
l.l ,, rn, r,orr, rl*.au"o V P P F P ?
l4 ,.,, ,n, , ,nrnrol, ,*Rr TBAKAR N P 7 P f P r
t5 ,,,r,,,r,nr,,r,l,' rrsrrA NnNr)rrNr ? p 7

t
tr r) P

l6 o, ru,r'ororrlo VENKAT MURUGAN ? v 7 P l2
)

t7 ()I 20t 7 I0502:llt\4.VtNo I I I KUMnR P ? ? r ? 7
l8 o,rn, r,ororolo 

"nsHwAN'r'H 
KUMAR ? ? P r P Y

l9 ,) r 20r 7 t05l(,1ls sEN,,t NA,-'AN Y P 7 P P P

roord inator'
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l'andian Sarasn'athi yndav Iingincering College.Arasanoor -6J056I

I)rpflrtnreIt of Electricnl and Electronics Iingirrecring

Student Atterrdauce Sheet

:21t.211-2O21

: \iA(lE,Ii202l HEV

:lnlrotluction to Ityblirl ltlecti'ic \/ehicle using l\lA'tl,AB flnd Sinrulfltion

:35

: 02.117.2021 -06.07.21121

I
1

a

i\catlcnric Year

( ourcc ( otlc

( orrlse Nanrc

I)ur:rtion of hours

l'cliod of (lourse

Attentlancc Sheet I)ate: 2'- L
st.
\o

llegiste r
Nunrber

Student Nanre
09.00 anr -
10.(10 ant

10.00 am -

11.00 am
I l.l5 anr -

I 2. I 5pnr

01.00 pnr -

02.00 nrn

02.00 pm -
03.00 pm

0J.15 pm -
04.15 pnr

I 9t2017t05002 M,ABAITNA P P P P P P
2 912017t05005 S,HARIBALAN

I

r) P P P P P.
l 9t20t7105006 I']EYARA]

.P I .P ? 7 ? 7
4 9t20t7105008 It.JoIIN ROB!]R'I'' ? P r) P f) P
5 9120r7r05009 II JOYS PREETHI p a ? P P P
6 9120t 7 t050t0 M,KARTHICK p p ? P P
7 9t20t71050t I MOTTII BALA VISTIAGAN P p P P 7 P
8 9t20t7t050t3 M,NAVEEN PRASAl'II ? r) P Y 7'
9 9t20171050t5 R ROBIN ry 12 P ? P

l0 91201710501(r B.P SAKI'ItI P P
I

? P )o
ll 9t20171050t7 P,SAKTIII VISIlNU PRIYAN v t2 P ? ? 7
t) 9t2017105018 W,SANTHOSII P P P ? r ?
t3 9120t7t050t9 R STIBA P 12 Y ? P P
l4 9120t7105020 S.TI-IIRUBN KAR N fr ? r) Y P D
t5 9120t710502t P,I-,SHA NANDIIINI P P P 7 D 1)
l(r 9tzot7 10502) I{,VENKAT MIJRT]CAN Y p r P r
t'l 9t2017105021 M,VINOTII KUMAR P h r ,D ?
I8 912017 105024 B,YASIIWANTH KI'MAR P to t0 v ? P
l9 9t2017105303 S,SENTHII,NATHAN 7 ,P

Y P ? ?

.l-ea FN- I l:00 am to I l: l5am
l2:15 pm to 0l

:00 prn to 03:15 pnr

l7-P$cr-/r'

corlrrl in:t lor t)/!iti ti ,-r-. \
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I'anrlian Sarrsu'athi yadav Ilrrgirreering College,Arflsrlloor -6J0561

l)cpurtment of lllcrtriral anrl Mectronirs l!nginccring

Studcnt i\ttcudance Shcet

:2020-2021

: \'A(lE,li2()21IIEY

:lntrodurtion to Itybritl lilccti ir' \'ehictc rrsirrg I\lA'l l.AB lnd Sinrulatirrrr

: -15

: il2.117.2{l2l .(16.O7.20ll

Academic Year

(lource Code

(loursc Nante

I)uration of hours

l'eriod of Course

Tea Break

?- ho+
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Pandian Sarasrvathi yadav Engineering College,Arasanoor -630561

. Department of Electrical antl Electronics Engineering

Student Registration Sheet

Academic)'ear :2020-2021

Cource Code : VACEE202l llEV

Course Name : Introtluction to Hybrid Electric Vehicle using MA-ILAB antl Simulation

Duration of hours : 15

Pcriotl of (lourse : 02.07.2021-06.07.2021
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