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Vehicles
Course Outcomes: After successful completion of this course, students should be able to:
1 Ilustrate different types of electric vehicles (K2)
2 Select suitable power converters for EV applications (K3)
3 Design HEV configuration for a specific application (K4)
4 Choose an effective method for EV and HEV applications (K4)
5 Analyze a battery management system for EV and HEV (K4)
Outcome/Bloom’s Topics . - Text Book/ | Contact | Delivery
Unit Level No. ANpeasALiivity Reference | Hour Method
INDUCTION
1.1 Fundamentals of vehicles | T1, T2, Rl
1
Components of
= conventional vehicles Sl !
COl: 13 drawbacks of conventional ROR3 i Chalk &
[ Illustrate different vehicles i i Talk,
types of electric 14 N?ed for electric vehlcles‘ R2.R3 1 &
vehicles (K2) 15 History of  Electric e : Tiitoiial,
' Vehicles T PPT
1.6 Types of Electric Vehicles R2.R3 ]
Advantages of Electric
el Vehicles H I
18 App}watwns of Electric T1.T2,RI i
Vehicles
Total 8
_ COMPONENTS OF ELECTRIC VEHICLES
| :
: 21 Main _ components of T1. T2, Rl
CO2: Select Electric Vehicles I
suitable power 2.2 Electric Vehicles R2.R3 1 Chalk &
[ | converters for EV 2.3 Power Converters R2.R3 I Talk,
applications (K3) 24 | Controller R2.R3 1 &
’ 2.5 Electric Traction Motor TI, T2, R1 1 Tutorial,
2.6 Rectifiers used in EVs R2.R3 1 PPT
2.7 Bidirectional DC Tl 1
2.8 DC Converters TI, T2, R1 1
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29 Voltage Source Inverters TI 1
210 PWM inverters used in I T2.RI |
EVs.
Total 10
HYBRID ELECTRIC VEHICLES
CO3: Design HEV 3.1 EVOIH‘?IO{I{ . (;f Hybrid T1, T2, R1
configuration for a Eleciric Vet e '
specific application 312 Advaqtages _ of Hybrid [ .53 i
(K4) Electric Vehicles Chalk &
33 | Applications of Hybrid | o, ps I a
I Electric Vehicles ' Talk,
34 Merits and Demerits. R2.R3 1 &_
3.5 Architecture of HEVs T1, T2, RI | Tutorial,
3.6 | Series HEVs R2R3 I PPT
3.3 Parallel HEVs Tl 1
3.8 Complex HEVs TI, T2, R1 1
3.9 Range extended HEVs Tl 1
3.10 Examples T1, T2, R1 1
Total 10
MOTORS FOR ELECTRIC VEHICLES
4l Cl:naracteristics of traction T1,T2,RI
drive 1
Requirements of electric
4z machines for EVs i :
Different motors suitable
CO4: Choose an W for Electric Vehicles RaRS ] Chalk &
effective  method Different motors suitable Talk
IV |for EV and HEV| ** | for Hybrid Vehicles RERS ‘ 5
applications (K4) 4.5 | Induction Motors T1, T2, R1 1 Tutorial,
4.6 Synchronous Motors R2.R3 1 PPT
Permanent Magnetic
5 Synchronous Motors o 1
4.8 Brushless DC Motors T1, T2, R1 1
Switched Reluctance
49 Motors (Construction Tl 1
details and working only)
Content beyond syllabus (if need) PALS online series HEV
Total 9
ENERGY SOURCES FOR ELECTRIC VEHICLES
- " 5.1 Batteries T1, T2,RI1 i
Eau e.ryAna yees 52 | Types of Batteries R2.R3 1 Chalk &
v | menagement 53 | Lithium-ion R2.R3 1 Talk,
system for EV and 5.4 Nickel-metal hydride R2.R3 1 7 &_ l
HEV (K4) | 5.5 Lead-acid T1, T2, R1 1 u;;r;a !
5.6 Comparison of Batteries R2.R3 I
5.7 Battery Management Tl 1 ]
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System
5.8 Ultra capacitors TI, T2, Rl 1
59 Flywheels Tl 1
5.10 Fuel Cell - it"s working T, T2,RI 1
Total 10
Cumulative Proposed Periods 47
Text Books:
S.No. | Authors. Book Title, Edition, Publisher, Year of Publication
1 Igbal Hussein . * Electric and Hybrid Vehicles: Design Fundamentals™, CRC Press - 2021.
2 Denton ,Tom, * Electric and hybrid vehicles”, Routledge,2020.

Reference Books:
S.No | Authors, Book Title, Edition, Publisher, Year of Publication
I Kumar L. Ashok and S. Albert Alexander, “ Power Converters for Electric Vehicles”, CRC
Press -2020
Chau Kwok Tong, * Electric vehicle machines and drives: design - analysis and application”,
John Wiley & Sons, 2015.
3 Berg Helena, “Batteries for electric vehicles: materials and electrochemistry”, Cambridge
university press - 2015

Web Details:

1. | https:/nptel.ac.in/courses/1081 06072/
2. | hitps:/fieeexplore.ieee.org/document/7554961
3. | hups://www.electrical4u.comy/
4. | hups://www.youtube.com/watch?v=Xrrgs]_xOLA
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