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Mr. N. Boopalan
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The following members were present as special invitees: Nil

13. Internal Member

The following members have requested for leave of absence: Nil

Meeting of the Automobile Engineering Board:

Chairman/BoS welcomed the members and briefed on curriculum, syllabi of courses to be added
and syllabi of courses to be modified under Regulation 2020 for UG & PG Programmes.

The board discussed and approved the following points as per the agenda:
Item No. 23.1: Ratification of the following items under R2018 & R2020 as given in Annexure-.

a. One / Two credit courses
b. Online courses
Itis resolved to ratify the above items a and b as given in Annexure — |,

Item No. 23.2. Approval of the curriculum, syllabi of courses to be added newly and syllabi of
courses to be modified from 2" semester to gt semester for BE Automobile Engineering under
R2020 as given in Annexure-lI.

The members discussed the curriculum, syllabi of courses to be added newly and syllabi of courses to
be modified from 2 semester to 8" semester for BE Automobile Engineering as given in Annexure-I|
and approved the same.

Item No. 23.3. Approval of the syllabi of courses to be studied for honours degree under R2020
as given in Annexure-lIl.

The members discussed the syllabi of the courses to be studied for honours degree under R2020 as
given in Annexure - Il and approved the same.

Item No. 23.4. Approval for Value Added Courses (one / two credit courses), on-line courses with
syllabi to be offered from first semester onwards. Transfer of credits from UGC & AICTE
approved institutions and Credit transfer from foreign universities under R2018 & R2020 as given
in Annexure-lV,

The members discussed the value added courses (one/ two credit courses), on-line courses with
syllabi to be offered from first semester onwards. Transfer of credits from UGC and AICTE approved
institutions including NPTEL, SWAYAM, etc., and Credit transfer from foreign universities under R2018
& R2020 (from the year 2021-22 onwards) as given in Annexure - IV and approved the same.
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us for PhD courses under R2020 as given in Annexure-V.

5. 23.6. Proctored online/ conventional examination system being followed for
> 2021 end semester / trimester examinations as given in Annexure-VI.

preciated the proctored online/ conventional examination system being followed for the
sember 2021 end semester / trimester examinations as given in Annexure-VI.

=tng was concluded with a vote of thanks to the members.
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Annexure — |

Ratification items under R2018 & R2020 implemented during the academic year 2021-22 a
previous years.

a. One / Two Credit courses
e 18VAC38 - Lean Manufacturing
* 18VAC35 - Automotive Component Modelling Using Autocad
* 18VAC34 - Fuel Cell Technology and Its Electrochemistry

b. Online courses -
* Automation in Production Systems and Management
* Product Design and Development




Annexure - Il

syliabi of courses to be added newly and syllabi of courses to be modified from
final semester for BE Automobile Engineering R2020

newly added:
. Course Code and Course Name Semester | Regulation |
20AULS53 - Vehicle Dynamics Simulation Laboratory Vv R2020 |

of courses modified the syllabus content:

| Course Code & Course Name

| Semester | Regulation

4=} List of courses removed:

S.No. | Course Code & Course Name Semester | Regulation
1 20AUL53 — Two and Three Wheeler Laboratory V R2020 |
(d) List of courses swapped:
S.No. | Course Code(s) & Course Name(s) Existing | Swapped | Regulation
Semester | Semester
i 20CSC31 - Programming in C (2021 - 2022) i Il R2020
4 20CSC41 - Python Programming (2021 - 2022) v 1] R2020
. 20AUT21 - Mechanics of Fluids and Hydraulic Machines
(2020 - 2021) I \Y} R2020 J
B.E. AUTOMOBILE ENGINEERING CURRICULUM - R2020
SEMESTER - |
Hours / Week Maximum Mark
il Course Title ° °¢% | credit imum Marks | Cate
Code gory
. [ P CA |ESE | Total
Theory/Theory with Practical
20EGT11 | English Language Skills 310 0 3 50 | 50 | 100 HS
20MAC11 | Matrices and Differential Equations 3 || - 2% 4 50 | 50 | 100 BS
20PHT11 | Applied Physics 310 0 3 50 | 50 | 100 BS
20CYT11 | Applied Chemistry 3|0 0 > 50 | 50 | 100 BS
20MEC11 | Engineering Drawing 2010 2 3 50 | 50 | 100 ES
20AUT11 | Statics and Dynamics <Ll 0 4 50 | 50 | 100 PC
Practical / Employability Enhancement
20PHL11 | Physical Sciences Laboratory | 0| O 2 1 50 | 50 | 100 BS
20MEL11 | Engineering Practices Laboratory 0| O 2 1 50 | 50 | 100 ES
20VEC11 | Yoga and Values for Holistic Development 1 0 1 1 100 O 100 HS
20MNT11 | Induction Training Program -~ | - - 0 100 O 100 MC
Total Credits to be earned 23




SEMESTER - II

Hours /| Week Maximum Marks

e Course Title Credit ,
Code T 4

L T P CA |ESE | Total

Theory/Theory with Practical

20EGT21 | Advanced Communication Skills 3 0 0 3 50 | 50 | 100
20MAC21 | Multivariable Calculus and Complex Analysis o R (RS A - 4 50 | 50 | 100
20PHT22 | Materials Science and Metallurgy ' 3 0 0 3 50 [ 50 | 100
20CYT22 Chemistry for Mechanical Systems 3 0 0 3 50 | 50 | 100 BS
Mechanics of Fluids and Hydraulic Machines
20AUT21/ [(2020 - 2021) [ 1] 0] 4 |50 |s0 | 100 | pc
20CSC31 j‘
Programming in C (2021 - 2022) 310 2 4 50 [ 50 | 100 ES..—
20AUT22 Manufacturing Technology 3| 0 0 3 50 | 50 | 100 ES
Practical / Employability Enhancement J I
20PHL23 |Physical Sciences Laboratory || B0 2 1 50 [ 50 | 100 ) BS
20AUL21 Manufacturing Technology Laboratory 0| 0 2 1 S0 | 50 | 100 ) ES
Total Credits to be earned 22
SEMESTER - Il
l
Hours / Week Maximum Marks
Course Course Title Credit | e
Code — gory
L} P CA (ESE| Total 4

Theory/Theory with Practical

20MAT31 | Probability and Partial Differential Equations

20CSC31/ Programming in C (2020 - 2021)
20CSC41 |Python Programming (2021 - 2022)

20AUT31 |Mechanics of Deformable Bodies
20AUT32 |Automotive Powertrain

20AUT33 Thermodynamics

20AUT34 |Automotive Electrical Systems & Drives

Practical / Employability Enhancement
20AUL31 Mechanics of Deformable Bodies

¢

-—

50 [ 50 | 100 ,) BS
S0 | 50 [ 100 ( ES
50 | 50 | 100 PC
50 | 50 | 100 PC
50 [ 50 | 100 PC
50 | 50 | 100 ES

Wlw | w|w| w|w
OO0l ©

NOOOMO
Blbhlw lw| A s

0] o0 2 1 50 | 50 | 100 PC

Laboratory .
20AUL32 |Automotive Power Train Laboratory 0| 0 2 1 80 | 50 | 100 | PC
20MNT31 |Environmental Science 20 0 0 100 0 100 [ MC

|_ Total Credits to be earned 24




Course Title Hours / Week Crodit Maximum Marks gc::;
LT P CA |ESE| Total |
Statistics and Numerical Methods il i 0 4 50 | 50 | 100 BS
y 1 | Python Programming (2020 - 2021) 3lo| 2| 4 |s0|s0| 10| ES
 20AUT21 ?gggqa_niz%szgm; Fluids and Hydraulic Machines 3| 1 0 4 50 | 50 | 100 PC i
20AUT41 |Thermal Engineering and Heat Transfer 3 1 0 4 50 | 50 | 100 PC
20AUT42 |Automotive Chassis 3|0 0 3 50 | 50 | 100 PC
Open Elective - | 1/0 | 0/2 4 50 | 50 | 100 OE
Practical / Employability Enhancement
20AUL41 |Fuels and Lubricants Laboratory 0| O 2 1 50 | 50 | 100 PC
20AUL42 |Automotive Chassis Components Laboratory 0 0 2 1 50 | 50 | 100 PC
20EGL31 |English for Workplace Communication Laboratory | 0 | O 2 1 50 | 50 | 100 HS
20GET41 |Universal Human Values 2 | 0 0 2 00| O 100 HS
Total Credits to be earned 24
SEMESTER -V
cg:;s: ourss Title Hours / Week Credit Maximum Marks :::;.
L{T|P CA |ESE| Total
Theory/Theory with Practical
20AUT51 | Mechanics of Machines 3| 0 0 3 50 | 80 | 100 P(?i
20AUT52 | Automotive Sensors and Controllers 3o o] 3 [s0]s0] 100/ pc
20AUT53 | Vehicle Dynamics 3|0 0 3 50 | 50 { 100 PC
Open Elective - || 3 |10 | 0/2 4 50 | 50 | 100 OE
Professional Elective - | 3]0 0 3 50 | 50 | 100 PE
Practical / Employability Enhancement
20AUL51 | Computer Aided Design Laboratory 0] 0 2 1 50 | 50 | 100 PG
20AUL52 |Automotive Sensors and Controllers Laboratory 0| 0 2 1 50 | 50 | 100 PC
20AUL53 |Vehicle Dynamics Simulation Laboratory 0 2 1 50 | 50 100 PC'
20GEI51 ﬁﬁ’ﬂif:;?’}?ﬁl‘:g’ e ~| =] ~] 2 [100] 0| 10| EC

Total Credits to be earned

21




SEMESTER - VI

H I Week Maximum
Course Course Title OUrs T T100K creary | MaximEuy
Code =
LY{ T P CA (ESE| Tot
Theory/Theory with Practical
20AUT61 |Machine Design 3 0 0 3 50 | 50 | 100
20AUT62 | Automotive Control System 8 0 0 3 50 | 50 100
| 20AUT63 | Automotive Embedded Systems 3.0 0 3 50 | 50 | 100 PC
Open Elective - IlI 340 0 3 50 [ 50 [ 100 OE
Practical / Employability Enhancement
20AUL61 | Computer Aided Analysis Laboratory o J) (7 ¢ 2 1| 50 [ 50 | 100
20AUL62 |Vehicle Maintenance Laboratory 0| 0 2 1 50 | 50 | 100
20AUL63 | Automotive Embedded Systems Laboratory 0| 0 2 1 50 | 50 | 100
20AUP61 | Project Work 1 0| 0 4 2 100 0 100
Professional Skills Training 2 /
20GEl61 Industrial Training 2 - 2 1001 0 | 100
20GEP61 |Comprehensive Test and Viva - = | - 2 100( 0 100
Total Credits to be earned 21
SEMESTER - VI
Hours / Week Maximum Marks
Cg utha Course Title Credit Cate
ode ———- gory |
L T P CA |ESE| Total B
Theory/Theory with Practical *
20MBT71 Economics and Management for Engineers St 0 ) 50 | 50 | 100 HS
20AUT71 |Hybrid and Electric Vehicles 3550 0 3 50 [ 50 | 100 PC
Professional Elective — Il 3 0 S 50 | 50 | 100 PE
Professional Elective - |lI 3 0 0 d 50 | 50 [ 100 PE
Professional Elective — IV 3]0 0 3 S50 | 50 [ 100 PE
Professional Elective - V 3]0 0 3 50 | 50 | 100 PE
Practical / Employability Enhancement
20AUP71 |Project Work 2 Phase | 0| 0 6 3 50 | 50 | 100 EC
Total Credits to be earned 21




STER - VI

—

Course

Hours / Week

1

. |
Maximum Marks |

1

Total Credits to be earned

13

Code Course Title Credit g::; |
L] T P CA |ESE | Total
Theory/Theory with Practical
Open Elective - IV 3 -0 0 3 50 | 50 [ 100 OE
Professional Elective -VI 3|0 0 3 50 | 50 | 100 | PiE__
Practical / Employability Enhancement |
20AUP81 |Project Work 2 Phase I 0| 0 |14 7 50 [ 50 | 100 EC



20AULS3 - VEHICLE DYNAMICS SIMULATION LABORATORY

Programme &

Branen | BE Wi+ s s D [Som. | Category | L °§
LT el [5] P oo
‘Preamble ' This course provides hands on experience in modeling and simulating various autos

systems to evaluate various performance

Lrst of Exercises / Experiments

i % [Introductlon to Matlab and d Simulink

r 2 Introductlon to SrmScape and Vehicle Dynamzcs Blockset
[ “““ 3. |Calculate static and dynamlc axle Ioads of a vehicle =
74 J‘ Evaluate tractive force and acceleration parameters of a car car . ey
E 5. ]Estlmate braking torque of disc and drum brakes T v

§ 6. JAnalyﬁfe braklng performance ofacar

f 7. gCompare strffness of car tyre and truck t tyre for dlfferent payload

[ 8. ‘Compute tyre forces, offset and s seif-allgnmg torque

[ 9. 1Ca!culate comenng resistance  of a four axled truck for vanous steenng ang!es

e e —

' 10. |Evaluate steady state cornenng charactenstrcs ofa vehicle

11, lEstnmate ride comfort using quarter car model at constant veloc:ty on a random road

f 12 %Analyze dynamlcs of a quarter car model with 1 non-linear spring and sky hook damper crossing an obstacle

Total:30
REFERENCESIMANUAUSOFTWA_RE SLE el
| 1 fLaboratory Manual
COURSE ouTCOMES: - BT Mapped
;On completlon of the course, the students will be able to (Highest Level)
ECO1 [Evaluate and analyze Iongntudinal dynamics of a vehicle Applying (K3),
{ F Precision ($3)
‘coz2 i Estimate hand!ing and tyre characteristics of a vehicle Applying (K3),
| f | Precision (S3)
(CO3 [Compute and analyze ride comfort characteristics of a vehicle I  Applying (K3),

l _ | Precision (S3) .

Mapplng of COs with POs and PSOs

!

| COs/POs iP01 EPOZ 'PO3 [PO4 | P05 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2
e

[

c0153§3|2'11§3§"'i;.1é1' 20 1a
i

g _E,E_;,a__; 2f,1_ !,,_3 | 4 [ . - | B 3

| cos |3 [s 213 B
11 - slig -Sllght 2 Moderate 3 Substantlal BT- BloomsTaxonomy




Annexure - i

Syllabi of the courses to be studied for BE Automobile Engineering with Honours in E - Mobility
under R2020

DEPARTMENT OF AUTOMOBILE ENGINEERING

If a candidate earns 18 to 20 credits additionally in any particular specialization during the programme
such candidate can be awarded with Honours degree in that specialization as per the guidelines of
AICTE upon getting the approval from Anna University, Chennai. A candidate shall have not less than
8.0 CGPA and no history of arrears to opt for the honours degree and has to maintain the same during
the entire programme.

BE Degree in Automobile Engineering with Honours in E - Mobility

List of courses to be studied additionally for Honours degree

S.No. |[Course Title PRI Credit
L (T |P

1. |Advanced Energy Storage and Management 310 0 3

2. |Power Electronics and Drives 3] 0 0 3 |

3. | Vehicle Networking and Communication 3| 0 0 3 |

4. |Automotive loT Technologies 3 0 0 3

5. |Modelling and Control of Electric Vehicles 2 0 2 3

6. |Connected and Autonomous Vehicles 3|10 0 3 |
Total Credits 18 3




Programme & I i
Branch = ,“BE —Automobl!e gnglraering
Prerequisites  Nil

Preamble [This course provides knowledge on advance
| lelectric vehicles.

Unit-1  [Energy Storage Devices
(Battery parameters - Overview of lithium-ion batteries and supércapacitors - Limits to potential future developn
- Lead-acid batteries - Nickel-metal hydride and nickel-zinc batteries - Post-lithium-ion battery chemistries.

Unit-Il  [Lithium-ion batteries ; : 9
fCeIl designs - Battery pack design - Environmental aspects - Safety requirements - Future developments in cell
ichemistries - Future developments in Li-ion battery packs - Market forces and future trends - High-performance
‘electrode materials.

{Unit - 11 Battery design and performance 9

Desigﬁk 6f""'ﬁ'i"g?l:.rmc;rté§ﬁaﬁ—e_r§_ ﬁa?ké fb?e—l‘éﬁdtr_iéﬂﬁéﬁi‘cnﬁg j—l_ial;v_o_ftagé _t_)éttef} rhanagement systems (BMS) -
Requirements — Topology - Design - Cell balancing, battery state estimation, and safety aspects of battery
management systems.

Unit -1V~ [Thermal management of batteries 9

{ﬁbﬁﬁoﬁ - Heat sources, sinks, and thermal balance - Design a_sbéc_tsx-_Eieinpiiar)} ‘design calculations -

Technologies in comparison - Aging of lithium-ion batteries - Aging effects - Cell design and cell integrity - Aging of
battery packs.

Unit-V  Battery charging systems and Recycling e 9
Mobility behavior and charging - Classification of battery char?;ing systems - Advantagés and disadvantages -
Standards for electric vehicle batteries - Testing procedures - Battery recycling - Recycling technologies - Recycling
‘of lithium batteries.

Total:45
il oL A S

[1. Bruno Scrosati, Jurgen Garche, and Werner Tillmetz, *Advances in Battery Technologies for Electric LIV v
| |Vehicles”, 1st Edition, Woodhead Pub!ishing. UK, 2015. ke

REFERENCES: T_jkmﬁ“‘““f e a0 P
1. |Advances in Battery Technologies for Electric Vehicles. Netherlands, Elsevier Science, 2015,

["'5.—'Javani, Nader., Hamut, Halil S.., Dinger, Ibrahim. Themalﬁhﬁa71§§ér?|gﬁ"i_of Electric \ V;rﬁéiémsanew Systems.
| |United Kingdom: Wiley, 2017,




COURSE OUTCOMES:
On completlon of the course, the students wil] be able to

|C02 illustrate the construction and workmg of Lithium-ion batteries.
co3 ’desngn and development of batteries for eIectnc vehicle appilcatlons

'CO4 |describe about the thermal management technlques for energy storage dewces.

COS explaln the battery charglng systems ns and recychng techmques

s ' W Mappmg of C COs with POs and PSOs

BT Mapped
(Highest Level)

Understanding (K2)
' Understanding (K2)
Applying (K3)
Understanding (K2)
Understanding (K2)

| COs/POs PO1 |PO2 | P03 PO4 PO5 | POG PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2
[ cot |3 7"2"4 1 m_gM7; | 2 1 1 3
T REEEAN TR = i - : :
cos |3 |3 1] | lafz2] | 1 1 3
{ Boa | 3 o 2o e 1 1 3
| cos E”‘”S"*;’z [an | 0 1 Sikaeeles. 1 1 3

i
{1 Shght 2w Moderate 3- Subsiantlal BT- BIoomsTaxonomy

;' ~ ASSESSMENT PATTERN - THEORY

| Test/ Bloom’s Remembermg IUnderstandlng Applymg ‘Analyzmg Evaluatmg Creating Total %

. Category* (K1) % K% | (K)%  (K&)% (K5 % (K6)%

[ cAT SRR T A R I 100
[ carz | 20 | 60 20 100
[ cars [ 20 | e | o 100
| ESE [ 20 [ eo0 [ 20 " 100

* £3% may be varied (CAT 1,2,3 - 50 marks & ESE - 100 marks)




20AUTXX - POWER ELECTRONICS AND DRIVES
Programme & — :
Branch

Prerequisites  Automoive Elecrical Systoms- i v o |3

i

B.E. - Automobile Engineering 559!11-@ Category | L |

IPreamble [This course ‘depicts the working principles of powe
i ‘applications.

9
&’ﬁi?iple of phase controlled converter with R and RL load ?ﬁééWhéeﬁné Diode- éiﬁgie bhamgé full wave converter —
single phase semi converter — three phase semi converter — three phase fully controlled converter - Introduction to
linverter -1¢ and 3¢ Voltage source inverters -PWM inverters.

Unit- 1l |DC-DC and AC - AG Converter: . 9

?556;05;35 :Mémowﬁirol strat't;gié;: 3&nc7pie of éiéréti;n ?Stéﬁ Jp and stTaE down chopper - Single phase AC
voltage controller — On - off control and phase contro| — Sequence control of AC voltage controller — 1¢ Step up and
step down cycle converters

Unit-IV " [Electric DC Drives: TR 9
DC Drives - Introduction to DC drives — Basic performance equations of DC motor single phase DC drives - three
fphase DC drives - Chopper Drives - two quadrant chopper drive - four Quadrant chopper drive.

Unit-V  |AC Drives: e i = ey 9

}fhtﬁduﬁﬁh*l_n:ﬁ"cﬁ’o{rﬁﬁrwes = speed control of 3-phase induction motor ~ stator voltage control — stator
frequency control - stator voltage and frequency control - stator current control - static rotor resistance control - slip
\Power recovery control.

Total; 45
TEXT BOOK:
1. BimbhraB.S. "Power Electronics" étﬁ"'mé&fii_c;h,T(éﬁnEFuﬁiéhers, New Delhi, 2012, LILILIV.V
REFERENCES: R ' e
1. Isingh M.D. & Kanchandhani K 8., "Power Electronics”, McGraw Hill, New Delhi, 2007.
2. |Gobal K, Dubey, "Fundamentals of Electrical Drives", 2nd Edition, Narosal Publishing House, New Delni 200+
COURSE oUTCOMES: s e BT Mapped
/On completion of the course, the students will be able to (Highest Level)
ICO1 [explain the various drive characteristics of electrical motors o Undersiznding (K2)
th)ﬁmﬁsééﬁﬁeiﬁ'é"'w&m?ﬁéﬁiﬁﬁé}}iﬁ of power inverters used in electric vehicles ~ B Understanding (k2)
ICO3 [express the construction . and working of choppers used in electric vehicles Understanding (K2)
lcd4fselect a suitable pbwe; converter foi"géfven DC drives Applying (K3)

ICO5 |choose an appropriate power converter for a given AC drives

Applying (K3)



Mappmg of COs with POs and PSOs

| COsIPOs
~ cof

3

1|
{
‘

- CO5

H—Shght 2- Moderate 3 Substantlal BT- BloomsTaxonomy

est / Bloor

f
i
%
i
)

3
3
'3
3

43
3
| 2

[2 |

i
{
i
|
o
mm—
|
)
i

i
%

 ASSESSMENT P;ATTERN THEORY

PO1 |PO2 [PO3 [PO4 P05 'POE | 'PO7 PO8 P09 'PO10 |PO11

'PO12 PSO1

- A A A

PS0O2

W W W w w

\ ‘Analyzing IEvaluatmg ( Creating Total %

 (K5) %

- (K6) %

.
i

| Tes om’s Hﬁnﬁrﬁbeﬂng kUndemhndirE e Applyin’

. Category* | (KN% = (K% @ (K3)% @ (K4)%

[ CAT1 b 20 g 80 [ |

| caAm2 ’ 20 | 80 - -

| CAT3 § 10 | 60 30 .
f__- e '["ASE) -

* £3% may be varied (CAT 1, 2, 3 - 50 marks & ESE - 100 marks)

100
100
100
100



20AUTXX - VEHICLE NETWORKING AND COMMUNICATION

B.E. - Automobile Engineering

Programme & ol
e b R e
Prerequisites  Automotive Embedded Systems N 3

P

Sem. Category L T

{ Pre?ﬁﬁfé f{'l;his: 6ddr§éﬁézﬁs_mgth n&v?orki@ and communication Eyé.térrié_ involved in a vehicle.

Unit-1 introducing the Smart Vehicle: 8

Intra-Vehicle Communications: Communications Protocols - Additional Intra-Vehicle Communication F unctions - Systems
/and Sensors. Inter-Vehicle Communications: Cooperative Driving - Consumer Assistance - Smart Parking.

Unit- 1l [Communications Fundamentals: _ 9

ngunEa—m;ritﬂaul Edr;gébtsﬁowé?smafmiow - ?-'Fe—dﬁen_c":? - Bandwidth - Power Meé'é'urem-ents - Signal-to-Noise Ratio -
[Transmission Rate Constraints. Radio Frequency Spectrum Allocation: U.S. Spectrum Allocation - Band Nomenclature —
‘Applications. Radar Operations: Police Radar - Types of Radar. IEEE Wireless LANs: |IEEE Standards.

Unit-ll [Controller Area Network: i | 9

;CAN'\'Iersions - 'I;yp‘é'sﬁof C_t;r{trblleré - Layér'éd_Arc}hitécfure - CAN Bus. M'essége _!'-;rémes: Data Frame - Remote Frame -
Error Frame - Overload Frame. Error Handling: Communications Error Handling - Parity Checking - Block Checking -
|CAN Error Handling - Node Removal - Error Detection Methods - CAN Controller Operations.

Unit- IV Intra-Vehicle Communications: ' 9
Wired Communications: Network Comparison - Two-Tier Approach - LIN Applications - CAN Applications. Wireless
Communications — Bluetooth: Operation - Spectrum Utilization — Modulation -Frequency Hopping -Logical Channels -
[Device Addressing - Operational Modes - Service Discovery Protocol - Vehicle Applications. Satellite Services: Satellite
[Radio - Vehicle Care - Traffic Status

Unit-V [inter-Vehicie Communications: T , B

‘Ad Hoc Networking — Formation - Rationale for Use - Applications - Communications Technologies - Vehicle Frequency
iutilization. The Intelligent Roadway - Roadway Design - Lane Direction - Road Junction - Traffic Light - Road Exit -
|Temporary Obstacles - Transmission Methods - Evolving Smart Vehicle.

Total:45
TEXT BOOK:V
51‘ !Held, Gilbert, “Inter- and Intra-Vehicle Communications”, Auerbach Publications; 1st edition,2007. '\',"' . v
|
E‘EERENE:ES:' ) e ' "

1. Dr. Fei Hu , “Vehicle-to-Vehicle and Vehicle-to-Infrastructure Communications’ CRC Press; 1st edition, 2020.
2. [Christoph Sommer, Falko Dressler, “Vehicular Networking®, Cambridge University Press; 1st edition, 2015

COURSE ouTCOMES: BT Mapped
/On completion of the course, the students will be able to ; (Highest Level)
f&f)m‘f" ]?)(_Eiain the basic concepts of vehicle net»Tork%a_ah—&"c%c:‘rﬁrr‘zﬁiéatiohs s_y'stems'.'. 1 | Understanding (K2)
Eﬁﬁf 'describe the funfdgr_nkeﬁtﬁé’éﬁd_s_taind—ardgdf 'Eém'mmdnicétfan systems. [* 7= " - Understanding (K2)
CO3 lillustrate the controller area network and its operations, [ Understanding (K2)
CO4 |explain the intra- vehicle communication systems and its applications, | Understanding (K2)

ICO5 [describe the Inter vehicle networking and communication technologies. | Understanding (K2)




O EERERE ; EnE

[ eo2 [ 3 [ % fadlh ol g

| Cps [ 87| aTymre | 1

§ Co4 la |1 [ »7 1 1 :
e s e —— i i
1 - Slight, o= Moderate 3 Substantlal BT- BIoomsTaxonomy

§
| Category* | (K% | (K2)% (K3) %
O B e
 carz | 25 | 7
9 — o 3
| ESE | @ i e R

*13% may be varied (CAT 1,2,3 - 50 marks & ESE — 100 marks)

§ = Mapping of COs with POs and PSOs

| ’ m’A‘SﬁS’]ﬂEN’f'Pﬁ"ﬁéRﬁ“ THEORY
Test / Bloom's Remembenng Understandmg Applymg ‘Analyzmg Evaluating Creatin

(K4) %

(K5) %

I ) (R S QP Q) G 3

(K6) %

| COs/POs P01 'Poz PO3 P04 P05 ' POB | POT Poa PO9 | P010 P011 Pb12 'PSO1 PSO2

W W W w Ww

9 Total %

100
100
100
100



20AUTXX - AUTOMOTIVE loT TECHNOLOGIES

;g::ggmme& B.E. - Automobile Engineering Sem. Category =L T i
Prerequisites — Automotive Sensors and Cortrallers I I S 3

;Préaﬁﬁlé [This course provides knowledge
¥

on basic Hgtw_brkiﬁb, loT Technologies and its application in automotive

Unit-1  INTRODUCTION 9

Basics of Networking — Network types, Layered Network Models, Addressing, TCP/IP Transport layer. Basics of
Network Security — Security, Network Confidentiality, Message Integrity and Authenticity, Key Management, Internet
‘Security, Firewall, Predecessors of IoT — Wireless Sensor Networks, Machine to Machine Communications, Cyber
|Physical Systems

r

§Uni"i_-lliffﬁ}‘éﬁﬂﬁioffﬁlﬁé? B " 5
?Eﬁmjﬂmmmﬁ?;ﬁ@esgﬁﬁ ypes

nit- ot TEcHNOLOGIES o and Types 9
loT Connectivity Technologies - Cfoud“Cch;iﬁﬁhg - Fog Computing and Its Applications _

Unit Q‘N‘fﬁkﬁlﬁvﬁﬁvﬁaﬁ?aﬂ T -l 9

iB_eginnihE] loT Hardv_va?e_P}bjé&s?Afduiﬁé Bbéf&iﬁrdﬁiho 'Siétéhr, Rasaﬁei_'ry Pi anfds; loT Analytids ~ Machine
Learning, Advantages of ML Challenges in ML, Types of ML, Selected Algorithms in ML, Performance Metrics for
vaaIuating ML Algorithms,

Total:45

Lol e foa b = _
51. {Sudip Misra, Anandarup Mukherjee and Arjit Roy, “Introduction to 10T, 1% Edition, 2021, Cambridge
| University Press, United Kingdom

[2, fﬁajesh Singh, Anta Gehlot, @ghuveer Chin'}ata, Bhupendra Singh and P.S.Ranjit, “Internet of

f IThings in Automotive Industry and Road Safety : Electronic Circuits, Program Coding and Cloud v
| Servers" 1% Edition, River Publishers, Denmark

REFERENGES: e e R RT

;1.’?:3&}11}? Eéj éﬁd A—Anh;ér_n_aamcufﬁ;ﬁa"éﬁ,—m“ﬂﬁe iﬁtérhét_ of "_l"ﬁings : Ena_bl'inaﬁTééhh_ol'bgies, i’latfoﬁns and use
| [Cases”, 1t Edition, 2017, CRC Press, London,

LI v

2. Simone Cirani, Gianluigi Ferrari, Marco Picone, Luca Veltr, * Internet of Things - Architectures, Protocols ang
| |Standards”, 1st Edition, 2019, John Wiley & Sons Ltd, Chennai

COURSE oUTCOMES: i BT Mapped
'On completion of the course, the students will be able to (Highest Level)
5W%émMoming types and its security features. 'inncierstanding (K2)
;66'2‘ _filiu_str‘a'tegth_e vé}iouélls;ﬁsfrﬁ; E&ﬁ;ﬂ]ﬁ and pr"oces;sing 'tdbblogies of loT. 'Understanding (K2)
ICO3 Compare the differentwlo_TftﬁéEhrFk;gEé’ for automotive applications. ' Understanding (K2)
ICO4 |Describe about the integration of hardware with sensors . | Understanding (K2)

COS5 |explain the various automotive applications using loT Understanding (K2)




3
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Test/ Bloom's

Category
CAT1
CAT2
CAT3
ESE

W wl wl |

8 —Sight, 2 Mod

1 . 2 [ 1
T —
— - e

K 2 | 2 [ 1
T B N

erate, 3 Substantlal BT- Bloom s Taxonomy

Mapping of COs with POs and PSOs
PO1 POZ P03 P04 POS 'PO6 PO? PO8 PO

'ASSESSMENT PATTERN - THEORY
'Remembering )Understand!ng Applying Analyzmg Evaluatlng Creatin

(K1) % (K2)% | (K3)%
T W
20 | 80 j
20 [T des e
20 '

* £3% may be varied (CAT 1,2,3 - 50 marks & ESE - 100 marks)

(K4) %

9 | PO10

PO11

(K5) %

PO12 PSO1

1

1
1
1
1

1

1
1
1
1

(K6) %

PS0O2
3

3
3
3
3

9 Total %

100
100
100
100




20AUTXX - CONNECTED AND AUTONOMOUS VEHICLES
Progran B .. :

Branch = F&- R i S B
Prerequisites  Nil ._ | : .. 3 0

B.E. = Automobile Engineering ESem.; Category L T

fﬁréér;blé |This course provides a 'édﬁcfép?ifartlﬁc:almi}itélligeribe, as well as various associa
Jﬁeld of autonomous and connected vehicles in relation to ADAS systems.

Unit-1 §Eﬁ?flziaivfﬁtéilfg:n'£fa; Vehicles:
iﬁtrdﬂ_ﬂgtfan_of Al - Methods of Al - Modern Al Challenges - Intelligent Vehicle — Explainable Artificial Intelligence
f(EAl) — Hybrid Al system — Advanced Driver Assistance Systems (ADAS) — Autonomous Vehicle — Construction of
lIntelligent Vehicle Building Blocks.

Unit-1I Vision Sensors Algorithms: 9

Vision sensors — Conventional Cameras — Emerging Sensors - Vision ATgoﬁmﬁ;é --T}wb:em:)f Information — Estimation
of Ego-movement and Localization — Detection of the navigable space — Detection of 3D plans and Obstacles -
\Visual Odometry

Unit - 1l {Kutoﬁaﬁedmlaﬂving Trajectory Planning: 9

Definition — Trajectory | Planning Characteristics — Prediction of Ghost Objects and Vehicles — Evaluation Results
on Real Vehicles and Simulators — Multi-objective Trajectory Planning - Linear Scalarization- Non-linear
‘Scalarization - Ideal Methods — igh Level Information - Multi Agent Planning for a Fleet of Vehicles,

| ADAS for Automated and Connected Vehicle: 9

————

Goal of ADAS - Generic Dynamic and Distributed Architecture Environment and Climatic Conditions Modelling of
iPerception Sensors - Connectivity Communication— Graphic Resources — Communication and Overall Risk —
gAutomated Parking Maneuver - Co-pilot and Automated Driving — Eco-mobility and Eco-responsible Driving Profile
- Case Studies.

I

Unit-V  [Cooperative Intelligent Transport Systems: E
;EStandards for Intelligent Transport Systems (ITS) —*Archite?tﬂr_e - Features of ITS Station Architecture -
\Deployment of Cooperative ITS services — Integration of Pedestrain Orientation of ADAS — Autonomous Vehicle -
Legal Issues — Framework — Notion of Driver and Custodian - Liability Regime — Self-driving Vehicle Insurance - A
Moroccan Case Study.

TEXT BOOK; e B

1. |Abdelaziz Bensrhair ang Thierry Bapin, “From Al to Autonomous and Connected Vehicles”,
]Advanced Driver-Assistance Systems (ADAS), Volume 2, ISTE Ltd and John Wiley & Sons, Inc, UK LILILIV,V
and USA, 2021.
'REFERENCES: o ey _
51. Hussein T. Mouftah, Melike Erol-Kantarci, and Sameh Sorour, “Connected and Autonomous Vehicles in Smart
| Cities”, Ist Edition, CRC Press, Taylor & Francis Group, Finland, 2020.

2. [Shaoshan Liu, Liyun Li, Jie Tang, Shuang Wu, and Jea;;i.ﬁ?:ﬂGaudiot,’;Creatirig Autonomous Vehicle Systems"
| |Second Edition, Morgan & Claypool, USA, 2020.

|
a
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Category* K% | K% (K)% K% (KS)%
cAT1 | 20 e = T :
{ CAT27 & ‘Li ¥ 2_0‘7)_ T_ -_78()( 3 e
[ cas | o e A R IR
= %

"+ +3% may be varied (CAT r 12,3 - 50 marks & ESE - 100 marks)

'Understanding (K2)
‘Understanding (K2)

9 P010 PO11 PO12 PSO1 PSO2

BT Mapped
(Highest Level)

Understanding (K2)
Understanding (K2)
Understanding (K2)

2
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3
3
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Creatmg Total %
- (K§) %
100
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Annexure - IV

Syllabi of One / Two credit courses

18VAC38 - LEAN MANUFACTURING

?@rimﬁéﬁwwi7 N — e - ‘
Branch _E.E.-Automobile Engmee.rmghmwu ok v L 1 P Credit
Prerequisites Nil =ta N = 2 0 0 2

gizl';ré;ﬁ;glgwfmfﬁiz 66_&&, pr_O\Tc:ha"é-‘IZﬁBv_v'l—echeBﬁkt)a_s}é léaﬁ 'bfédice and the advanced lean concepts followed in the

\reputed organization.

Unit-1  [LEANBASICS: 15

Lean basics 1— Overview and scope — objectives — A brief history of lean — the lean enterprises — waste estimation
- value streaming mapping - 5S and visual management. Lean Basics 2 — overview and scope - objectives - the

lean enterprises - Heijunka - guide to level load - takt time Production — single piece flow — standard work — tools of
{3P — pull production — Kanban system.

Unit-Il |ADVANCED LEAN CONCEPTS: 15
design - pull production system — work load leveling
— golf scoring - 7 ways — lean maturity tracker - strategy development — implementing PDCA and A3 —
|Case study.

Total:30

Y i

11. James P. Womack, Daniel T. Jones, Lean Thinking, Free press business, Simon & Schuster, 2™ Edition, New
York, 2003.

2. Maharjan S, Implementing the 58 methodology for the graphic communications management at University of

} \Wisconsin-Stout), American Psychological Association, 6 edition. Menomonie, WI, 2011

3. E'Takashi Osada, The 5s's: Five Keys To A Total"QualiTy_Environment, Asian Productivity Organization, 2

‘ ‘edition, Tokyo 1991.

COURSE OUTCOMES: BT Mapped
On completion of the course, the students will be able to ~ (Highest Level)
(CO1 Discuss the fundamentals behind the 59 techniques. SRR e Understanding(K2)
ICO2 [Explain the 58 standard and techniques. | Understanding(K2)
;E:E:i f Mat&rﬁ?epmb&_s—im;efgs_ to 6r5éniié a Qaﬁéﬁllaoe. Understanding(K2)
CO4 [Understand the scope and breadth of 7 ways in industrial practice. Understanding(K2)
Y s ~ Mapping of COs with POs and PSOs

| COsIPOs |PO1 |PO2 | PO3 'PO4 |PO5 | PO6 |PO7 | PO8  PO9 'PO10 |PO11 PO12 PSO1 PSO2
e 15 ) ,TJTJg;_ P o ‘

| coz [3 [3 ;T;'T'TQ T , ( 1 3
R R T e e D S :

| coa | 3 [3 [2 abd T 1] " 1 3
1-Slight, 2 — Moderate, 3 - Substantial, BT-Bloom's Taxonomy

[  ASSESSMENT PATTERN-THEORY

| Test/Bloom's * Remembering 'Understanding Applying  Analyzing Evaluating = Creating .

| Categoy* | (KN% | (K% (K3)% (K% = (K5)%  (Ke)% Total%
L O T R 4 ) 100
B S B S RS - . g




18VAC34 - FUEL CELL TECHNOLOGY AND ITS ELECTROCHEMISTRY

Programme &

Epncy B HUEERA I ot i il
Prerequisites  Nil =S L . 15 it L TOOL O] 2
?ﬁga}ﬁblef ~ [This course addresses the various futuristic developments on alternate power source for the
| \sustainable environment.

Unit-1 [FUEL CELL TECHNOLOGY 10

Introduction - Energy - Fuel Cell: A Green and Clean Energy Technology - History of Fuel Cell- Importance of Fuel
(Cell Over Battery - Types of Fuel Cells and Its Working- Power Range of Fuel Cells - Performance Evaluation of
|Fuel Cell - Merits and Demerits of Fuel Cells.

- |[FUEL CELL PERFORMANCE T ' 10

PPerformance Characteristics and Test Setup- Current/Voltage, Voltage Efficiency and Power Density, Cell Design
'and Construction of Single Cell - Fabrication of Electrodes: Catalyst Ink Preparation - Coating Technique -
‘Membrane Treatment - MEA Fabrication, Fuel Cell Stacks, Bi-Polar Plate, Humidifiers and Cooling Plates.

Unit-l | ELECTROCHEMISTRY OF FUEL CELL 10
%Materials and Methodology - Catalyst Preparation Techniques- Physicochemical Characterization: X-Ray Diffraction
I’- Transmission Electron Microscope - Scanning Electron Microscopy - Electrochemical Set-Up and Characterization:
iCyclic Voltammetry - Chronoamperometry - TAFEL Polarization.

Total:30

TEXT BOOK:

1. |Frano Babir. "PEM Fuel Cells: Theory and Practice. Elsevier Academic Press., USA, 2005, 101, 11

REFERENCES:

gz“f‘ﬁehrdad' Ehsani, Yimin Gao, Sebastien E. Gay and Ali Emadi. "Modem Electric, Hybrid Electric and Fuel cell
| \Vehicles". Fundamental, Theory and Design”., CRS Press, USA, 2004.

3. Hutchings G, Polshettiwar, V and Asefa T. “Nanocatalysis Synthesis and Applications”. Hoboken, NJ, John
. Wiley & Sons, Inc., USA, 2013.

{i”;T"ﬁ}TBE R. H. “Fuel cells fﬁutomotive Applit;ations'. Professional -E-ngiriéering F;ubiisﬁing,, UK, 2004

\COURSE OUTCOMES: L = BT Mapped
|On completion of the course, the students will be able to (Highest Level)
CO1 |understand the basic concepts of fuel cells and its importance for clean sustainability Understanding (K2)
CO2 frecognize the performance, operational issues and challenges of different fuel cells | Understanding (K2)
/CO3 |outline the identify the suitable energy materials and its applications | Understanding (K2)

CO4 review an energy based systems from materials research to product development | Understanding (K2)




Mapping of COs with POs and PSOs

E
|

I

COs/POs |PO1 PO2 PO3 [PO4 |POS5

i
;co1;3;3|2{f}1jz‘2
[ 3 3271 12 2
[ 6’3 BEERERES E D EBEEF
| cos | 3, 3 [2[a ”';'"'1’% Z | 2 |

PO6 PO7 POB P09 "PO10 | P011 \PO“IZ

1 — Slic Ilght 2- - Moderate, 3 — Substantlal BT- BIoomsTaxonomy K

ASSESSMENT PATTERN - THEORY

Test/Bloom’s | Remembering | Unde 'Understanding
category | (K1) % i (KZ} % I (K3) %
CAT1 _! 46 _| 54 77“
—Gm = =

‘_ﬂ;:pfying | Analyzing = Evaluating Creating Total

(K5) % (K6)% %
100

100

L % |



18VAC35 - AUTOMOTIVE COMPONENT MODELLING USING AUTOCAD

Rogra”‘mme& B.E. - Automoblle Engmeerlng L T P Credit
Pmrequusites Basic computer operations his [0 7o 2 [ 1

Preamble ‘Thls course provides knowtedge on 2D modellmg of automotive components by understanding 2D
orthographlc and |sometnc drawmgs usmg Autc CAD

List o of Exercises / Expert ments:

1. |Basic commancfs : Point, Line, Ctrcle Arc, Polylme Polygon Rectangle

2. Donut, Spline, Hatch, Fill, Ob;ect Snap Grid Space Layers Move, Copy, Offset, Trim, Extend, Mirror, Array
3. [Stretch, Fillet, Explode, Scale, Line Wetght Text, Mtext, and Leader.

4.“ ‘Other Commands: Vewmg Geometry Prec1s:on Layers Properties, Modifying, Blocks
Layouts Notes and Labels Dimensions, Pnntsng Exporting Shortcuts.

5
6. |Conversion of o orthograph!c into isometric prolectton Conversion of isometric into orthographlc projection,
s

gw oo 5. i Lot i

k '2D Modellmg of automotive components Engtne Crank Cyhnder Psston
8. (20 Modelllng of automotive components Gear, Connectlng Rod """"""""
) Modelling of automotive components: Clutch Plate.

' 10. 2D Modellmg of automotive components Leaf Spnng

1. 2D Modelllng of automotive components: Steerlng Knuckle Tie Rod.
12. ‘2D Modelltng of automotive components: Propeller Shaft
13. 20 Modellmg of automotive components: Coil Spnng

14, j2D Modelhng of automotive components Fly Wheel
§ 15 2D Modelllng of automotwe components Brake Pads Chassus

Total: 30
REFERENCES:
1. |Learn about AutoCAD — An Introduction to AutoGAD Beginners, Autodesk User Manual.
|2, tGeorge Omura Brian C. Benton Mastenng AutoCAD 2019 and AutoCAD LT 2019, Wlley 2018
E3 ‘Btll Fane AutoCAD For Dummles Wtey 2016
COURSE OUTCOMES: e e BT Mapped
On oompletlon of the course, the students will be able to (Highest Level)
CO1 |Read and understand various AutoCAD drawmgs meant for automobile components Applying (K3)
'CO2 'Convert onhogr%htc Edpctton into aﬁswowmetncmpr—o;ectlon and vice versa. Applying (K3)
COS Identify the mlstakes or overtaps tn the orthograpmc dravwng _ » 3 Applying (K3)

: Mipme, of COs with POs and PSOs
COSIPOS P01 POZ P03 ' PO4 [POS PO6 | PO? PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

cot | 2 1 AR ENEE 2 | = 1
e 20 " Tz | o T T 1
coa [2 [1 [ | ’27] R 1

|

1 —Sllght 2- Moderate 3- Substantlal BT- Bloom s Taxonomy

~ ASSESSMENT PATTERN - PRACTICAL
| Test/Bloom's RememberingJUnderstanding Applying Analyzang Evaluatnng Creating

o , 9 o | 0 o o Total %
= Category : (51) /o g (K2) Yo (K3} % (K4) % (K5) % (K6) %
Assessment— | | o e e
McQ 20 ; 30 50 100
(50 Marks) ‘_
Practical | el - |
Examination | - J - 100 | 100

(50 Marks)




20XXX_____ MODELLING DRIVELINE SYSTEMS WITH MATLAB

Programme &
Branch

Prerequisites  |NIL T O O B

B.E. — Automobile Engineering §Sem.[ Category L

EPréa_n_‘l_blé |This course provides knowledge on mode!ling_o_f automotive driveline s?étems uéiﬁi MATLAB Sim

lUnit-1 |Simscape Fundamentals :
Introduction to Simscape and the Physical Network Approach - Working with Simscape Components - Connecting
Physical Domains -Combining Simscape Models and Simulink Models - Creating Custom Components with the

:Simscape Language

Unit-l  Driveline Modelling: 5
Basic Motion, Torque, and Force Modelling - Driveline Actuation - Gear Coupling Control Using Clutches -
Transmissions with Gear Ratios and Clutch Schedules - Drivetrain Disturbances - Frictional and Thermal Losses -
Automatic Transmission with a Dual Clutch

Unit-1ll  |Driveline Simulation: 5

Driveline Simulation Performance - Driveline Degrees of ‘Freedom - Driveline States & Effect of Clutches -
Troubleshoot Clutch and Transmission Errors - Resolve Partitioning Solver Simulation Issues for Simscape Driveline »
Models

List of Exercises /| Experiments:

1. [Create a compound pulley model using simscape i

Ei Create amﬁower window mechanism consists of a cable drum and four pulle)_f's"a'li connected by a cable
| 3. [Model and simulate a simple automotive clutch ' o T

| 4. |Model and simulate clutches for accelerating and braking
5. |Model and simulate a hydraulically actuated clutch

| 6. |Model and simulate a simple two speed transmission 3
! 7. Model and simulate a five speed manual transmission.

"8 |Model and simulate a vehicle with a series hybrid transmission.
' 9. |Model and simulate a vehicle with a parallel hybrid transmission.

[10. |Model and simulate a vehicle with a power-split hybrid transmission.

Total: 45

REFERENCES: Ny N 7 : "
"1 [https://in.mathworks.com/

p— e

"2 |Wei Liu., “Introduction to Hybrid Vehicle System Mod

and Control”, Wiley India Pvt Ltd, New Delhi, 2015,

3 1Harold Kiee and Randal Allen., *Simulation of Dynamic Systems with MATLAB and Simulink" 3rd edition, CRC
\Press

|4 |Taylor & Francis Group, 2018 ¢
COURSE OUTCOMES: | BTMapped
On completion of the course, the students will be able to . (Highest Level)
CO1 Select, organize and analyse various data using MATLAB Applying (K3),

! | Precision (S3)
CO2 |Create and modelling of discrete and continuous systems Applying (K3),

3 | Precision (S3)
CO3 [Execute algorithms and develop libraries in MATLAB ~ Applying (K3),
L | Precision (S3)
CO4 [Model, simulate and analyse various data using MATLAB-SIMULINK T | Applying (K3),

; Precision (S3)




7 ﬁappiﬁg of COs with POs and PSOs
COs/POs | PO1 |PO2 | PO3 |PO4 |PO5 [POS PO7 PO8 POS PO10 PO11 PO12 PSO1 PSO2

co1 | EREYE T % : 2 1 1 1 2 1
L co2. [ 8 [ [0 laie B 2 1 [ 1 [ 1 2 1
e 313 s s[5 — 1 T : :
[ eoa 3 Lot als 2 [ 1 [ 1 [ 2 1

1~ Slight, 2 — Moderate, 3 — Substantial, BT- Bloom’s Taxonomy

- ASSESSMENT PATTERN - THEORY

. Test/Bloom's | Remembering | Understanding | Applying  Analyzing Evaluating Creating Total
| Category* | (KD% | (K% | (K3)% (K4) % KS)%  (K&)% %
o i SN —— s — 5
a‘ _ri 50 La _50 0l ' 100
* +3 % may be varied (CAT 1, 2, 3 - 50 marks & ESE — 100 marks) '

- Assessment-1 |
Assessment- Il |

H




20XXX MATLAB-SIMULINK FOR AUTOMOTIVE SYSTEM DES!
l;;;:gg‘mme & B E - Automobile Engmeenng |Sem.| CHISOE
Prerequisites "Nu'. L ' il T VAC

|Preamble |Th|s course provides knowledge on design of automotive systems usmg MATLA

§Unlt | rATLAB Fundamentals for Automotive Appllcatlons

IMATLAB User Interface - Variables and commands - Analysis and visualization with vectors and matnc
’selectlon organization and analysing - Increasmg automatlon wnth programming constructs and functions

,rUnIt =l ESImullnk Modelling of Automotive Systems

Introduction to Simulink - Creating and Simulating a Model — ModeAI‘Iing ofAP‘r‘sg}“arﬂming Constructs — |
Discrete Systems — Modelling of Continuous Systems

[Unit- 1l Simulink Solver and Algorithms:

[Solver Selection - Developing Mode! Hierarchy - Modelling Conditionally Executed Algorithms - Combining Models
into Diagrams - Creating and Managing Libraries

ematical and statistical calculations with vectors and matrices as mathemancai objects
IExtract analyse and organise subsets of data to satisfy the gwen criteria.

3. \Perform typical data analysss tasks in MATL{\B. |pclqdlng |mport|ng data from files, Erél_ﬁfdcessing data, fitting

:a model to data and creating a customized visualization of the model.

| 4. (Create flexible code that can interact with the user, make decisions, and adapt to different situations.

l_5_ ICreate a simple Simulink model, simulate it, and a"risiyse the results.
ﬁMode| and simulate basic ﬁganﬁﬁg; constructs in Simulink.

E:f 'Model and simulate discrete / continuous : systems in Simulink.

| 8. [Select a solver that is appropriate for a given Simulink model.

i 9. Ereate subsystems and execute based on a control signai iriput, g e

i 10. iManags I|brarres to create and dlstnbute custom blocks

Total: 45

PR RO e il i e
| 1 |https://in. mathworks com/ Q/

!Wel Liu,, “Introductlon to Hybrid Vehicle System Modelling and Control’, Wiey India Pvt Ltd, New Delhu 2015
[_}Holly Moore., “MATLAB for Engineers” 5th edition, Pearson Educatlon Ltmited 2019 8

COURSE OUTCOMES: " ’ BT Mapped
On completion of the course, the students will be able to | (Highest Level)
CO1 |Create and simulate compound models using Simscape. Applying (K3), ;
e, ALty Precision (S3) |
co2 }Model various manual and automatic driveline components used in vehicles. Applying (K3), ,
', o = ol 7 | Precision (S3)
CO3 [Simulate and resolve the issues in Simscape Driveline Models Applying (K3),
| Precision (S3)
/CO4 Model and simulate different types of vehicle transmission systems Applying (K3),
] f Precision (S3)




Mappi_né of COs with POs and PSOs

| COs/POs |PO1 |PO2 | PO3 PO4 | PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

. cot1 3 [ 3 [ | i 2 1 1 1 2 1
[Tcoz [ 3 [ 3 b [ T2 ] 1 1 1 2 1
S CEEYE T R e 2 [ 1 1 1 2 1
BEEERT o R : : 5 :
1 - Slight, 2 - Moderate, 3 — Substantial, BT- Bloom's Taxonomy

~ ASSESSMENT PATTERN - THEORY
| Test/Bloom's | Remembering Understanding Applying Analyzing Evaluating Creating Total

| Category* | (K1)% L (K2)% C(K3)% | (K4 % (K5) % (K6) % %
e e e _ =
S e g




Syllabi of Online courses

noc21-mg92 - Automation in Production Systems and Management

Course Layout

Week 1 $ Introduction to Manufacturing and Production Systems
Week 2 g Automation in Manufacturing and Production Systems
Week 3 : Product Development Process and Automation

Week 4 - Fundamentals of NC Technology: Part-I

Week 5 - Fundamentals of NC Technology: Part-11

Week 6 2 Flexible and Programmable Automation

Week 7 3 Cellular Manufacturing Systems

Week 8 : Flexible Manufacturing Systems: Part-I

Week 9 2 Flexible Manufacturing Systems: Part-I1

Week 10 : Fundamentals of Robotic Systems

Week 11 z Automated CAPP (Part-I)

Week 12 : Automated CAPP (Part-II)

Books and references

1. Groover, M P, Automation, Production Systems, and Computer Integrated
Manufacturing, Third Edition, Pearson Prentice Hall, Upper Saddle River

2. Groover, M P and Zimmers, E W Jr, CAD/CAM: Computer-aided Design and
Manufacturing, Prentice-Hall of India Private Ltd.




noc21-del4 - Innovation by Design

Course Layout
Week 1:

e Module 1 — Introduction,
s Module 2 - First C: The Cause

Week 2:

» Module 3 - Second C: The Context,
e Module 4 - Third C: The Comprehension

Week 3:

e Module 5 - Fourth C: The Check,
e Module 6 - Fifth C: The Conception

Week 4:

e Module 7 - Sixth C: The Crafting,
e Module 8 - Seventh C: The Connection

Books and references
References

1. Chakku 7C’s Link
2. Collaborative Model For Innovation Link
3. Pitfalls in the Innovation process Link

4. Innovation By Design — Collaboration is the key to cross the Pitsfalls in the Innovation

Process Link




Annexure -V

NA

Annexure-VI|

REPORTING ITEM

Online/ conventional method of examination system being followed for the November /
December 2021 (both regular and arrear exams) End Semester / Trimester Examinations to be
held in February 2022.

a) As per the directions issued by Anna University and guidelines issued by Higher Education
Department, Government of Tamilnadu, BE / BTech, BSc and MSc (Integrated) End Semester
Examinations will be conducted through online mode, with students taking up the examinations from
their places of stay. Examinations will be proctored by using appropriate software and alsc be
monitored by faculty invigilators.

b) MBA, MCA, ME / MTech and PhD coursework End Semester / Trimester Examinations will be
conducted through conventional method (paper and pen) in campus.

c¢) The above examination procedure shall also be followed for the maximum period exhausted
students

-




