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Hindusthan College of Engineering and Technology 
(An Autonomous Institution, Affiliated to Anna University, Chennai  

        Approved by AICTE, New Delhi & Accredited by NAAC with ‘A’ Grade)   

        Valley Campus, Pollachi Highways, Coimbatore, Tamilnadu. 

 

 

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS 

CBCS PATTERN 

UNDERGRADUATE PROGRAMMES 

B.E. AUTOMOBILE ENGINEERING (UG) 

REGULATION-2019 (Revised on July 2021) 

 

(For the students admitted during the academic year 2021-2025 and onwards) 

 

SEMESTER I 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 21HE1101 Technical English  HS 2 1 0 3 40 60 100 

2 21MA1102 Calculus and Linear Algebra BS 3 1 0 4 40 60 100 

THEORY WITH LAB COMPONENT 

3 21PH1151 Applied Physics  BS 2 0 2 3 50 50 100 

4 21CY1151 Engineering Chemistry BS 2 0 2 3 50 50 100 

5 21CS1151 Python Programming and practices ES 2 0 2 3 50 50 100 

6 21ME1152 Engineering Drawing ES 1 0 4 3 50 50 100 

PRACTICAL 

7 21HE1071 
Language Competency 

Enhancement Course - I 
HS 0 0 2 1 0 100 100 

NON-CREDIT MANDATORY COURSE 

8 21HE1072 

Career Guidance Level - I 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 0 100 

9 21HE1073 Entrepreneurship and Innovation EEC 1 0 0 0 100 0 100 

Total 13 2 12 20 580 320 900 

As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit Course 
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SEMESTER II 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 21HE2101 Business English for Engineers HS 2 1 0 3 40 60 100 

2 21MA2101 
Differential Equations and Complex 

Variables 
BS 3 1 0 4 40 60 100 

3 21ME2101 Engineering Mechanics ES 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENT 

4 21PH2151 Material Science BS 2 0 2 3 50 50 100 

5 21CY2151 Environmental Studies BS 2 0 2 3 50 50 100 

6 21IT2151 Programming in C ES 2 0 2 3 50 50 100 

PRACTICAL 

7 21ME2001 Engineering Practices ES 0 0 4 2 50 50 100 

8 21HE2071 
Language Competency 

Enhancement Course - II 
HS 0 0 2 1 0 100 100 

NON-CREDIT MANDATORY COURSE 

9 21HE2072 

Career Guidance Level – II 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 0 100 

Total  17 2 12 22 520 380 900 

 

SEMESTER III 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 21MA3101 Fourier Series and Statistics BS 3 1 0 4 40 60 100 

2 21AU3201 Fluid and Pneumatic Systems PC 3 1 0 4 40 60 100 

3 21AU3202 Engineering Thermodynamics PC 3 0 0 3 40 60 100 

4 21AU3203 Theory of Automotive Engines*# PC 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENT 

5 21AU3251 Automotive Structures and Design PC 2 0 2 3 50 50 100 

PRACTICAL 

6 21AU3001 Automotive Components Lab*# PC 0 0 3 1.5 50 50 100 

7 21AU3002 Computer Aided Drawing Lab## PC 0 0 3 1.5 50 50 100 

NON CREDIT MANDATORY COURSE 

8 21MC3191 Indian Constitution MC 2 0 0 0 100 - 100 

9 21HE3072 

Career Guidance – Level III 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 - 100 

10 21HE3073 Leadership Management Skills EEC 1 0 0 0 100 - 100 

Total   20 2 8 20 610 390 1000 
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SEMESTER IV 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 21MA4101 Numerical Methods BS 3 1 0 4 40 60 100 

2 21AU4201 Mechanism and Machine Theory PC 3 1 0 4 40 60 100 

3 21AU4202 
Automotive Engine Components 

Design*# 
PC 3 1 0 4 40 60 100 

4 21AU4203 
Two and Three Wheelers 

Technology# 
PC 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENT 

5 21AU4251 Fundamentals of Heat Transfer PC 2 0 2 3 50 50 100 

PRACTICAL 

6 21AU4001 
Computer Aided Automotive Engine 

Components Lab## 
PC 0 0 3 1.5 50 50 100 

7 21AU4002 
Two and Three Wheelers 

Technology Lab# 
PC 0 0 3 1.5 50 50 100 

NON CREDIT MANDATORY COURSE 

8 21MC4191 
Essence of Indian Traditional 

Knowledge 
MC 2 0 0 0 100 - 100 

9 21HE4072 

Career Guidance – Level IV 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 - 100 

Total  18 3 8 21 510 390 900 

 

SEMESTER V 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 21AU5201 
Automotive Emission and Pollution 

Control*#$ 
PC 3 0 0 3 40 60 100 

2 21AU5202 
Vehicle Design and Data 

Characteristics*# 
PC 3 1 0 4 40 60 100 

3 21AU5203 Automotive Fuels and Lubricants PC 3 0 0 3 40 60 100 

4 21AU53XX Professional Elective – 1  PE 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENT 

5 21AU5251 Automotive Transmission* PC 2 0 2 3 50 50 100 

6 21AU5252 
Automotive Chassis Components 

Design## 
PC 2 0 2 3 50 50 100 

PRACTICAL 

7 21AU5001 
Engine Performance and Emission 

Testing Lab* 
PC 0 0 3 1.5 50 50 100 

8 21AU5002 
Automotive Fuels and Lubricants 

Lab 
PC 0 0 3 1.5 50 50 100 

ONE CREDIT MANDATORY COURSE 

9 21HE5071 Soft Skill I EEC 1 0 0 1 100 - 100 

10 21HE5072 Design Thinking EEC 1 0 0 1 100 - 100 

Total :  18 1 10 24 560 440 1000 
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SEMESTER VI 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 21AU6201 Total Quality Management$ HS 3 0 0 3 40 60 100 

2 21AU6202 
Vehicle Dynamics and Control 

Systems*#$ 
PC 3 0 0 3 40 60 100 

3 21AU6203 Finite Element Analysis PC 3 1 0 4 40 60 100 

4 21AU63XX Professional Elective – 2 PE 3 0 0 3 40 60 100 

5 21XX64XX Open Elective - 1 OE 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENT 

6 21AU6251 
Automotive Vehicle Body and 

Aerodynamics* 
PC 2 0 3 3.5 50 50 100 

PRACTICAL 

7 21AU6001 Finite Element Analysis Lab## PC 0 0 3 1.5 50 50 100 

ONE CREDIT MANDATORY COURSE 

8 21AU6701 
Internship Training / In plant 

Training 
EEC 0 0 0 1 100  100 

9 21HE6071 Soft Skill-II EEC 1 0 0 1 100 - 100 

10 21HE6072 Intellectual Property Rights (IPR) EEC 1 0 0 1 100 - 100 

Total :  19 1 6 24 600 400 1000 

 

SEMESTER VII 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 21AU7201 
Advanced Electrical and 

Electronics*#$ 
PC 3 f 0 3 40 60 100 

2 21AU7202 
Engine and Vehicle Management 

Systems*#$ 
PC 3 0 0 3 40 60 100 

3 21AU73XX Professional Elective – 3 PE 3 0 0 3 40 60 100 

4 21XX74XX Open Elective – 2 OE 3 0 0 3 40 60 100 

THEORY WITH LAB COMPONENT 

5 21AU7251 Electric and Hybrid Vehicle$$ PC 2 0 2 3 50 50 100 

PRACTICAL 

6 21AU7001 
Advanced Electrical and 

Electronics Lab*#$ 
PC 0 0 3 1.5 50 50 100 

7 
21AU7002 Vehicle Maintenance 

Laboratory*# 
PC 0 0 3 1.5 50 50 100 

PROJECT 

8 21AU7901 Project Work – Phase I EEC 0 0 4 2 50 50 100 

Total  14 0 12 20 360 440 800 
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SEMESTER VIII 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 21AU83XX Professional Elective – 4  PE 3 0 0 3 40 60 100 

2 21AU83XX Professional Elective – 5 PE 3 0 0 3 40 60 100 

PROJECT 

3 21AU8901 Project Work – Phase II EEC 0 0 16 08 100 100 200 

Total :  6 0 16 14 190 210 400 

 

Credit Distribution - Semester Wise 

 

Sem I II III IV V VI VII VII Total 

Credits 20 22 20 21 24 24 20 14 165 

 

Total Number of Credits to be Earned for Award of the Degree = 165 

Note: 

 * Subject Integrated with Volvo Eicher 

 # Subject Integrated with Royal Enfield 

 $ Subject Integrated with Ashok Leyland Industry Institute Interaction (3i) Cell 

 ## Subject Integrated with Autodesk India 

 $$ Subject integrated with Sri Varu Motors Pvt Ltd (Electric Vehicle Manufacturer) 

 *#$ Subject Integrated with Ford Vehicle 
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LIST OF PROFESSIONAL ELECTIVES 

S.No. Course Code Course Title L T P C CIA ESE TOTAL 

PROFESSIONAL ELECTIVE I 

1 21AU5301 Alternative Fuels and Energy Systems 3 0 0 3 40 60 100 

2 21AU5302 Tyre Technology* 3 0 0 3 40 60 100 

3 21AU5303 
Automotive Materials and Manufacturing 

Technology 
3 0 0 3 40 60 100 

4 21AU5304 Battery Technology 3 0 0 3 40 60 100 

5 21AU5305 Plastic Parts Manufacturing Technology 3 0 0 3 40 60 100 

6 21AU5306 Composite Materials 3 0 0 3 40 60 100 

PROFESSIONAL ELECTIVE II 

1 21AU6301 Automotive Airconditioning 3 0 0 3 40 60 100 

2 21AU6302 Fuel Cell Technology 3 0 0 3 40 60 100 

3 21AU6303 Ergonomics in Automotive Design 3 0 0 3 40 60 100 

4 21AU6304 Additive Manufacturing 3 0 0 3 40 60 100 

5 21AU6305 Robotics 3 0 0 3 40 60 100 

PROFESSIONAL ELECTIVE III 

1 21AU7301 Automotive Vehicle Maintenance*# 3 0 0 3 40 60 100 

2 21AU7302 Digital Supply Chain Management 3 0 0 3 40 60 100 

3 21AU7303 Engine Auxiliary Systems*# 3 0 0 3 40 60 100 

4 21AU7304 Tribology and Terotechnology 3 0 0 3 40 60 100 

5 21AU7305 Entrepreneurship Development 3 0 0 3 40 60 100 

6 21AU7306 Automotive Embedded Systems 3 0 0 3 40 60 100 

PROFESSIONAL ELECTIVE IV 

1 21AU8301 Digital Vehicle Monitoring 3 0 0 3 40 60 100 

2 21AU8302 Computational Fluid Dynamics 3 0 0 3 40 60 100 

3 21AU8303 Automotive Painting Technology 3 0 0 3 40 60 100 

4 21AU8304 Non-Destructive Testing and Materials 3 0 0 3 40 60 100 

5 21AU8305 Motorsports Engineering 3 0 0 3 40 60 100 
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PROFESSIONAL ELECTIVE V 

S.No Course Code Course Name L T P C CIA ESE TOTAL 

1 21AU8306 Automotive Cyber Security 3 0 0 3 40 60 100 

2 21AU8307 Industry 4.0 3 0 0 3 40 60 100 

3 21AU8308 Autonomous Vehicle Technology 3 0 0 3 40 60 100 

4 21AU8309 Off Road Vehicles 3 0 0 3 40 60 100 

5 21AU8310 Unconventional Machining Processes 3 0 0 3 40 60 100 

6 21AU8311 Vehicle Transport Management 3 0 0 3 40 60 100 

OPEN ELECTIVE (OE) 

1 21AU6401 Basics of Automobile Engineering* 3 0 0 3 40 60 100 

2 21AU7402 Automotive Safety*#$ 3 0 0 3 40 60 100 

LIFE SKILL OPEN ELECTIVES COURSES 

1 21LSX401 General Studies for Competitive Examinations 3 0 0 3 40 60 100 

2 21LSX402 
Human Rights, Women’s Rights and Gender 

Equality 
3 0 0 3 40 60 100 

3 21LSX403 Indian Ethos and Human Values 3 0 0 3 40 60 100 

4 21LSX404 Indian Constitution and Political System 3 0 0 3 40 60 100 

5 21LSX405 Yoga for Human Excellence 3 0 0 3 40 60 100 

NCC OPEN ELECTIVE COURSES  

(Only for the students’ who have opted NCC subjects in Semester I, II, III & IV are eligible) 

1 21HEZ401 NCC course level 1 3 0 0 3 40 60 100 

2 21HEZ402 NCC course level 2 3 0 0 3 40 60 100 

 

 

Minor Degree - Automotive Vehicle Technology (Offered by Automobile Engineering ) 

S.No Course Code Course Name L T P C CIA ESE TOTAL 

1 21AU5601 Automotive Engines 3 0 0 3 40 60 100 

2 21AU6601 Automotive Chassis 3 0 0 3 40 60 100 

3 21AU6602 Automotive Transmission 3 0 0 3 40 60 100 

4 21AU7601 Automotive Electronics 3 0 0 3 40 60 100 

5 21AU7602 Intelligent vehicular systems 3 0 0 3 40 60 100 

6 21AU8601 Electric and Hybrid vehicles 3 0 0 3 40 60 100 
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Minor Degree - Fintech and Block Chain (common to all departments) 

S.No Course Code Course Name L T P C CIA ESE TOTAL 

1 21CS5601 Financial Management 3 0 0 3 40 60 100 

2 21CS5602 Fundamentals of Investment 3 0 0 3 40 60 100 

3 21CS5603 Banking, Financial Services and Insurance 3 0 0 3 40 60 100 

4 21CS5604 Introduction to Blockchain and its 

Applications 
3 0 0 3 40 60 100 

5 21CS5605 Fintech Personal Finance and Payments 3 0 0 3 40 60 100 

6 21CS5606 Introduction to Fintech 3 0 0 3 40 60 100 

 

Minor Degree - Entrepreneurship (common to all departments) 

S.No Course Code Course Name L T P C CIA ESE TOTAL 

1 21BA5601 Foundation of Entrepreneurship  3 0 0 3 40 60 100 

2 21BA6601 Introduction to Business Venture  3 0 0 3 40 60 100 

3 21BA6602 
Team Building & Leadership Management for 

Business  
3 0 0 3 40 60 100 

4 21BA7601 Creativity & Innovation in Entrepreneurship  3 0 0 3 40 60 100 

5 21BA7602 
Principles of Marketing Management for 

Business  
3 0 0 3 40 60 100 

6 21BA8601 
Human Resource Management for 

Entrepreneurs  
3 0 0 3 40 60 100 

 

Minor Degree - Environment and Sustainability (common to all departments) 

S.No Course Code Course Name L T P C CIA ESE TOTAL 

1 21CEXXXX Sustainable infrastructure Development 3 0 0 3 40 60 100 

2 21CEXXXX 
Sustainable Agriculture and Environmental 

Management 
3 0 0 3 40 60 100 

3 21CEXXXX Sustainable Bio Materials 3 0 0 3 40 60 100 

4 21CEXXXX Materials for Energy Sustainability 3 0 0 3 40 60 100 

5 21CEXXXX Green Technology 3 0 0 3 40 60 100 

6 21CEXXXX 
Environmental Quality Monitoring and 

Analysis 
3 0 0 3 40 60 100 
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Honors Degree - Electric and hybrid vehicle development 

S.No Course Code Course Name L T P C CIA ESE TOTAL 

1 21AU52XX Fundamentals of Electric and Hybrid Vehicles  3 0 0 3 40 60 100 

2 21AU62XX Battery Technology 3 0 0 3 40 60 100 

3 21AU62XX Automotive Embedded Systems 3 0 0 3 40 60 100 

4 21AU72XX Advanced Automotive Safety Systems 3 0 0 3 40 60 100 

5 21AU72XX Special Purpose Electric Vehicle 3 0 0 3 40 60 100 

6 21AU82XX 
Electric Vehicles and its Sustainable 

Development 
3 0 0 3 40 60 100 

Honors Degree - Motorsport Engineering 

S.No Course Code Course Name L T P C CIA ESE TOTAL 

1 21AU52XX Composite Structure 3 0 0 3 40 60 100 

2 21AU62XX High performance engine design 3 0 0 3 40 60 100 

3 21AU62XX Motorsports Electric Vehicle 3 0 0 3 40 60 100 

4 21AU72XX Motorsports Vehicle Body Engineering 3 0 0 3 40 60 100 

5 21AU72XX 
Motorsports Race Electronics and Control 

Systems 
3 0 0 3 40 60 100 

6 21AU82XX Motorsports racing circuits and Design 3 0 0 3 40 60 100 

Honors Degree - Vehicle Development and Validation 

S.No Course Code Course Name L T P C CIA ESE TOTAL 

1 21AU52XX Automotive Product Design and Development 3 0 0 3 40 60 100 

2 21AU62XX Noise, Vibration and Harshness 3 0 0 3 40 60 100 

3 21AU62XX Automotive Instrumentation 3 0 0 3 40 60 100 

4 21AU72XX Testing and Measurement Systems 3 0 0 3 40 60 100 

5 21AU72XX Homologation 3 0 0 3 40 60 100 

6 21AU82XX Automotive Prototyping 3 0 0 3 40 60 100 

 

 

CREDIT DISTRIBUTION 

 

 

 

 

* Student can earn extra credit 35 over and above the total credits 

Semester I II III IV V VI VII VIII Total 

Credits 20 22 20 21 26 24 18 14 165 
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ADDITIONAL CREDIT COURSE FOR NCC CADETS 

S.No 
Course 

code 
Course Title Type L T P C CIA ESE TOTAL 

1 21HE1074 NCC General and National Integration VA 1 0 0 1 100 0 100 

2 21HE2074 Social Services and Community Development VA 1 0 0 1 100 0 100 

3 21HE3074 Leadership Qualities and Camp Activities VA 1 0 0 1 100 0 100 

4 21HE4074 
General awareness, communication and Aero 

engines 
VA 1 0 0 1 100 0 100 

 

 

ADDITIONAL CREDIT COURSE FOR AUTOMOBILE ENGINEERING 

S.No 
Course 

Code 
Course Title Category Duration Assessment Credit 

1 21VAAU01 Foundry Technology VA 30 hrs Internal 1 

2 21VAAU02 Forming and Shaping of Plastics VA 30 hrs Internal 1 

3 21VAAU03 
Microcontroller Programming in 

Automotive applications 
VA 30 hrs Internal 1 

4 21VAAU04 
Vehicle development and testing 

regulations (ARAI) 
VA 30 hrs Internal 1 

5 21VAAU05 Bigdata Analysis VA 30 hrs Internal 1 

6 21VAAU06 Data mining VA 30 hrs Internal 1 

7 21VAAU07 Fire and safety Engineering VA 30 hrs Internal 1 

8 21VAAU08 Introduction to MS office VA 30 hrs Internal 1 

9. 21VAAU09 Autodesk Fusion 360 VA 30 hrs Internal 1 

 

 

Note: Non Credit Course results will not consider for Award of Degree 
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21MA3101 
FOURIER SERIES AND STATISTICS  

(COMMON TO AERO, AUTO, MECH & MCT) 

L T P C 

3 1 0 4 

Course Objectives 

1.  Analyze Fourier series which is central to many applications in engineering. 

2.  Solve boundary value problems by applying Fourier series. 

3.  Demonstrate knowledge of large-sample statistical properties. 

4.  Apply basic concepts of statistical methods for testing the hypothesis. 

5.  Analyze design of experiment techniques to solve various engineering problem. 

 

UNIT I FOURIER SERIES (12) 

Dirichlet‟s conditions- General Fourier Series – Odd and Even Functions – Half range sine and cosine series – Change 

of Interval - Parseval‟s Identity - Harmonic analysis. 

   

UNIT II BOUNDARY VALUE PROBLEMS (12) 

Classification – Solution of one dimensional wave equation – One dimensional heat equation - Fourier series solution 

in Cartesian coordinates. 

   

UNIT III TESTS BASED ON LARGE SAMPLES (12) 

Large sample tests based on Normal distribution –Test of significance for single proportion- Test of significance for 

difference of proportions - Test of significance for single means -Test of significance for difference of means. 

   

UNIT IV TESTS BASED ON SMALL SAMPLES (12) 

Tests based on t (for single mean and difference of means) - F distribution for testing difference of variance, Chi – 

Square test for Contingency table (Test for Independency) – Goodness of fit. 

UNIT V ANOVA (12) 

Introduction, assumptions of analysis of variance - Completely randomized design – Randomized block design – Latin 

square design. 

 

                                                                                                                                        TOTAL: 60 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Understand the mathematical principles of Fourier series which would provide them the ability to formulate 

and solve some of the physical problems of engineering 

CO2: Apply the concept of application of Fourier series in solving the heat and wave equations. 

CO3: Understand the mix proportioning techniques for field applications. 

CO4: Understand the concepts of statistical methods for testing the hypothesis. 

CO5: Apply design of experiment techniques to solve various engineering problem. 

Text Books 

T1 Veerarajan. T.,”Transforms and Partial Differential Equations”, Tata McGraw Hill Education Pvt. Ltd., 

Reprint, New Delhi, 2016. 

T2 Gupta, S.C., & Kapoor, V.K., Fundamentals of Mathematical Statistics, Sultan Chand & Sons, Reprint 2019 

References 

R1 
C.Ray Wylie “ Advanced Engineering Mathematics” Louis C. Barret, 6th Edition, Mc Graw Hill Education, 

India Private Limited, New Delhi 2003. 

R2 Kandasamy P., Thilagavathy K. and Gunavathy K.,”Engineering Mathematics Volume III”, S.Chand & 

Company Ltd., New Delhi, 2015. 

R3 Walpole. R.E., Myers. R.H., Myers. S.L., and Ye. K., "Probability and Statistics for Engineers and 

Scientists", 9th Edition, Pearson Education, Asia, 2018. 
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21AU3201 FLUID AND PNEUMATIC SYSTEMS 
L T P C 

3 1 0 4 

Course Objectives 

1. To Understand the Properties of Fluid, Fluid Pressure and its Measurement.     

2. To learn about boundary layer concepts and flow through pipes.     

3. To learn about selection of hydraulic machinery for relevant applications.     

4. To learn about various hydraulic systems.     

5. To gain knowledge about various pneumatic systems.     

UNIT I 
 

FLUID PROPERTIES AND FLUID PRESSURE MEASUREMENT 
   

(12) 

Units and dimensions- Properties of fluids–Flow characteristics – concept of control volume – application of continuity 

equation, energy equation and momentum equation– Fluid pressure – Pascal‟s law – Definitions of absolute, gauge- 

atmospheric and vacuum pressures – Pressure measurement – Devices (Theory only). 

UNIT II 
 

FLOW THROUGH CIRCULAR CONDUITS 
   

(12) 

Hydraulic and energy gradient – Laminar flow through circular conduits and circular annuli-Boundary layer concepts – 

types of boundary layer thickness – Darcy Weisbach equation –friction factor- Moody diagram- commercial pipes- minor 

losses – Flow through pipes in series and parallel. 

UNIT III HYDRAULIC MACHINES (Theory Only) 
   

(12) 

Hydraulic turbines –Classification – Construction and working principle – Concept of cavitation in turbines– governing 

of turbines – Pumps Classification – Construction and working principle of Centrifugal pumps–priming-multistage 

centrifugal pump. Reciprocating pump, Submersible Pump- Construction and working. 

UNIT IV HYDRAULIC SYSTEM 
   

(12) 

hydraulic systems-layout of oil hydraulic systems-components-advantages-pumps- vane pump, gear pump, screw pump- 

valves-working and symbols of pressure control valve- pressure relief valves, directional control valves–3/2,5/2 valves- 

Sequence Valves-Flow control valves-Actuators-Linear actuators-Cylinders-Single acting, Double acting-Hydraulic 

motors- Accumulators-Types 

UNIT V  PNEUMATIC SYSTEM    (12) 

Pneumatic system– Layout–Components–Advantages-Compressors-Types– Construction and working–FRL unit- 

Control valves-flow control valves, pressure regulating valves, directional control valves– Actuators- Cylinders-

Single acting, Double acting-Pneumatic motors–pneumatic Symbols-ports and positions 

 

TOTAL: 60 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Analyze the application of mass,momentum and energy equation in fluid flow. 

CO2: Compare flow rates, pressure changes, minor and major head losses for viscous flows through pipes. 

CO3: Evaluate the performance and operation of hydraulic turbines and pumps 

CO4: Apply knowledge and select,operate and maintain various hydraulic systems 

CO5: Understand various pneumatic systems for automation applications in suitable manufacturing system 

Text Books 

T1 R.K.Bansal, “Fluid Mechanics and Hydraulic Machines”, Laxmi Publication, 9th Edition, 2015. 

T2 R.S.Khurmi ,” Fluid Mechanics and Machinery” , S.Chand and Company , Reprint, 2015 

T3 Shanmugasundaram.K, “Hydraulic and Pneumatic controls”, S.Chand & Co, 2010. 

References 

R1 Ramamritham S “Hydraulic Fluid Mechanics and Fluid Machines” Dhanpat Rai & Sons,Delhi,Reprint,2015 

R2 K.S.Sundaram“Pneumatic and Pneumatic Controls”, S.Chand and Company, Reprint,2015 
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21AU3202 
ENGINEERING THERMODYNAMICS 

(Common to AUTO & MECH) 

L T P C C 

3 0 0 4 3 

Course Objectives 

1 To understand and quantify the energy conversion.     

2 To understand the energy degradation in thermodynamic systems.     

3 To understand the behavior of pure substances and working principle of steam power cycles.    

4 To understand the thermodynamic relations.     

5 To understand the properties of atmospheric air and its applications.     

(Use of Standard and approved Steam Tables, Mollier, Compressibility and Psychrometric Charts permitted) 
 

UNIT I  BASIC CONCEPTS AND FIRST LAW    (
9
) 

Basic concepts - concept of continuum, microscopic and macroscopic approach, path and point functions. Intensive 

and extensive, total and specific quantities, thermodynamic system, equilibrium, state, path and process. Quasi-

static, reversible and irreversible processes. Heat and work transfer, definition and comparison, sign convention. 

Displacement work and other modes of work .P-V diagram. Zeroth law of thermodynamics – concept of 

temperature and thermal equilibrium. First 
law of thermodynamics –application to closed and open systems – steady and unsteady flow processes. 

       

UNIT II  SECOND LAW AND AVAILABILITY ANALYSIS    (
9
) 

Heat Reservoir, source and sink. Heat Engine, Refrigerator, Heat pump. Statements of second law and its corollaries. 

Carnot cycle Reversed Carnot cycle, Performance. Clausius inequality. Concept of entropy, T-s diagram, Tds 

Equations, entropy 
change for - pure substance, ideal gases – different processes, principle of increase in entropy-Availability. 

      

UNIT III PROPERTIES OF PURE SUBSTANCE AND STEAM POWER CYCLE    (
9
) 

Formation of steam and its thermodynamic properties, p-v, p-T, T-v, T-s, h-s diagrams. p-v-T surface. Use of Steam 

Table and Mollier Chart. Determination of dryness fraction. Application of I and II law for pure substances. Ideal 
and actual 
Rankine cycles, Cycle Improvement Methods - Reheat and Regenerative cycles, Economiser, preheater. 

      

UNIT IV 
IDEAL, REAL AND GASES GAS MIXTURES AND THERMODYNAMIC 

RELATIONS 

   
(

9

) 

Properties of Ideal and real gases, Equations of state, Vander Waals equation for ideal and real gases, reduced 

properties, Compressibility factor, Generalised Compressibility Chart and its use. Gas mixtures – mole and mass 

fractions, Daltons law, gas constant, density, change in internal energy, enthalpy, entropy and Gibbs function. 

Maxwell relations, Tds Equations, Difference and ratio of heat capacities, Energy equation, Joule-Thomson 

Coefficient, Clausius Clapeyron equation. 
       

UNIT V  PSYCHROMETRY    (
9
) 

Psychrometric properties, Property calculations of air vapour mixtures using psychrometric chart and expressions. 

Psychrometric process: sensible heating and cooling, humidification, dehumidification, adiabatic saturation, adiabatic 

mixing of two streams. Applications: evaporative coolers, drying, cooling towers etc. 

 

TOTAL: 45 PERIODS 
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Course Outcomes 
At the end of this course students will be able to: 

CO1: Understand the thermodynamic principles and its applications. 

CO2: Quantify the energy conversion in various thermal systems. 

CO3: Identify the losses and inefficient components in the thermodynamic system. 

CO4: Apply the thermodynamic principles for predicting the properties of steam, gas and gas mixtures. 

CO5: Apply the psychrometric principles for design of air conditioning systems. 

Text Books 

T1 Nag.P.K., “Engineering Thermodynamics”, 4th Edition, Tata McGraw-Hill, New Delhi, 2008. 

T2 
Natarajan E., "Engineering Thermodynamics: Fundamentals and Applications", Anuragam Publications, 
2012. 

References 
R1 Holman.J.P., "Thermodynamics", 3rd Edition. McGraw-Hill, 1995. 
R2 Rathakrishnan. E., "Fundamentals of Engineering Thermodynamics", Prentice-Hall of India Pvt. Ltd, 2006 
R3 Chattopadhyay, P, "Engineering Thermodynamics", Oxford University Press, 2010. 
R4 Arora C.P, “Thermodynamics”, Tata McGraw-Hill, New Delhi, 2003. 

Web Resources 
W1 web.iitd.ac.in/~pmvs/courses/mcl141/mcl141-36.ppt 

W2 https://en.wikibooks.org/wiki/Engineering_Thermodynamics 
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21AU3203 
THEORY OF AUTOMOTIVE ENGINES 

(Courses offered in Collaborations with Hindusthan – Eicher Centre of Excellence  

Regional Competency Development Centre) 

L T P C 

3 0 0 3 

Course Objectives 

1.  To impart knowledge on various engine components and working cycles 

2.  To acquire knowledge in injection and ignition system 

3.  To understand the combustion phenomena and design consideration in SI engine 

4.  To understand the combustion phenomena and design consideration in CI engine 

5.  To identify the nature of pollutant formation and control techniques 

 

UNIT I INTERNAL COMBUTION ENGINES (9) 

Introduction - Construction and Working of Two & Four stroke SI and CI engines - Comparison of SI and CI engines 

and four stroke SI and CI engines - Engine classification-firing order - Otto cycle, diesel cycle and dual cycles-

problems. 

   

UNIT II INJECTION AND IGNITION SYSTEMS (9) 

Diesel fuel injection systems-types-Function- Fuel Injection Pump, Jerk distributor, mechanical and Pneumatic speed 

governor-Fuel Injector-Types of nozzle-CRDI. 

Air fuel ratio–Carburetion–types of Carburetor-Spark plug-Ignition Systems–battery coil- magneto coil-Electronic 

type-Petrol injection system-MPFI. 

   

UNIT III COMBUSTION IN S.I. ENGINES (9) 

SI Engine combustion - Combustion chambers - Stages of Combustion – Knocking–Factors affecting flame propagation-

Detonation – Types of Injection in SI Engines, Flame structure and speed, Lean burn combustion, Stratified charge 

combustion systems. 

   

UNIT IV COMBUSTION IN C.I. ENGINES (9) 

CI Engine Combustion–Fuel spray formation, Air motion, Swirl Combustion, Stages of Combustion-Factors affecting 

Ignition delay-knocking- comparison of knock in CI & SI engine- types of Injection in CI engines. 

   

UNIT V ENGINE PERFORMANCE AND EMISSION STANDARD (9) 

Indicated power, Brake power, Engine Torque ,Mechanical Efficiency, Air standard Efficiency -Emissions-Types-

CO,HC,NOx,SO2 - Emission control measures for IC engines, Barat Stage (BS) & Norms, BS - I,II,III,IV&VI - Engines-

Effect of emissions on environment and human beings. 

 

                                                                                                                                        TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Illustrate the fundamental concepts and functions of an automotive engine and working cycles. 

CO2: Identify the type of injection and ignition systems. 

CO3: Gain in depth knowledge in combustion phenomena in SI engines 

CO4: CI engines combustions were studied for getting wide knowledge in combustion. 

CO5: Apply the knowledge to measure the pollution and control. 

Text Books 

T1 John B.Heywood , “ Internal Combustion Engines” , McGraw‐Hill Book Company 

T2 M.L. Mathur and R.P.Sharma, Internal Combustion Engine, Dhanpath Rai Publications (P) Ltd, New Delhi 
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T3 V. Ganesan, Internal Combustion Engines, Tata‐McGraw Hill Publishing Co., New Delhi 

References 

R1 K. K. Ramalingm, internal Combustion Engines, Scitech publications, Chennai, 2003. 

R2 Heldt, P.M., High Speed Combustion Engines, Oxford IBH Publishing Co., Calcutta 

R3 Obert, E.F., Internal Combustion Engine analysis and Practice, International Text Book Co.,Scranton, 

Pennsylvania, 1988. 

 

21AU3251 AUTOMOTIVE STRUCTURES AND DESIGN 
L T P C 

2 0 2 3 

Course Objectives 

1.  To study the principles simple stresses strains and deformation in components. 

2.  To assess stresses and deformations in beams through shear force and bending moment diagrams. 

3.  To learn about effect of torsion in shafts and springs 

4.  Gain knowledge about deflection on beams 

5.  Learn about the stresses in pressure vessels and effect of strain energy for various loading 

 

UNIT I STRESS STRAIN AND DEFORMATION OF SOLIDS (9) 

Rigid and Deformable bodies – Mechanical properties–Stress- Strain Curve – Tension, Compressive and Shear stresses 

– Deformation of simple and compound bars – Thermal stress – Elastic constants – Volumetric strains- Principal planes 

& Stresses.  

Determination of Tensile test on mild steel rod. 

   

UNIT II BEAMS - LOADS AND STRESSES (9) 

Types of beams – Supports and Loads – Shear force and Bending Moment in beams – Cantilever and Simply supported 

beams – Stresses in beams – Theory of simple bending – Stress variation along the length and in the beam section – 

Transverse Shear stresses in beams.  

Measurement of Stress due to bending using a strain gauge. 

   

UNIT III TORSION OF SHAFTS AND SPRINGS (9) 

Torsion Equation-Stress and Deformation in Solid and hollow circular shafts – Stepped shaft –Deflection in shaft 

subjected to various boundary conditions–Stresses in helical coil springs – Design of helical coil springs, Leaf Springs. 

Determine the Torsion test on mild steel rod, Determine Compression test on helical springs. 

   

UNIT IV DEFLECTION OF BEAMS (9) 

Double integration method, Macaulay Method, and Moment-area Method –Conjugate beam for computation of slopes 

and deflection in beams.  

Deflection Test on Simply Supported Beams. 

   

UNIT V STRESS IN THIN CYLINDERS AND IMPACT LOADING (9) 

Stress due to internal Pressure – Circumferential and Longitudinal stresses and deformation – Thin cylinders– 

Introduction–Strain energy stored in a body- Gradual-Sudden-Impact loads.  

Determine the Impact test on metal specimen–Charpy and Izod. 

 

                                                                                                                                        TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 
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CO1: Illustrate the behavior of materials for different loading conditions. 

CO2: Classify the types of beams and various loads acting on it. 

CO3: Summarize the concept of torsion loads acting on shafts. 

CO4: Illustrate the concept of deflection and its significance 

CO5: Calculate the stresses in thin cylinders and impact loading on machine components. 

Text Books 

T1 James M Gere, Barry J Goodno, "Mechanics of Materials, SI Edition", Ninth Edition, Cengage Learning, 

2018 

T2 S.S.Rattan ,”Strength of Materials” , McGraw Hill Education , Second Edition , 2015 

T3 R.K.Rajput, ‘Strength of Materials’, S Chand; 4th Rev. Edition 2007. 

 

References 

R1 Beer F. P. and Johnston R, “Mechanics of Materials”, McGraw-Hill Book Co, 7th Edition, 2014 

R2 Popov E.P, “Engineering Mechanics of Solids”, Prentice-Hall of India, New Delhi, 2011. 

R3 Russell C. Hibbeler, "Mechanics of Materials", Tenth Edition, Pearson education, 2017 
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21AU3001 COMPUTER AIDED DRAWING LAB 
L T P C 

0 0 3 1.5 

Course Objectives 

1.  To familiarize the students to use modeling software and advanced tools. 

2.  To apply the basic drawing knowledge to develop various views. 

3.  To make the students familiar with various dimensioning and text methods. 

4.  To develop skills on diagram reading and modelling. 

5.  To make them study the 3D printing functionality. 

 

LIST OF EXPERIMENTS 

1. Basic and Advanced Modelling commands and tools practice 

2. Creation of 2D elevation, Plan and Side views with industry ready template 

3. Modeling and view generation of Sleeve and Cotter Joints 

4. Modeling and view generation of Knuckle Joint 

5. Modeling and view generation of Screw Jack 

6. Modeling and view generation of Universal Coupling 

7. Modeling and view generation of Flange Coupling 

8. Modeling and view generation of Piston with Connecting Rod 

9. Modeling and view generation of Gear Box Cover 

10. Introduction to 3D Printing 

 

TOTAL: 45 

PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Ability to use the drafting software for machine elements drawing. 

CO2: Illustrate the correlated the various view. 

CO3: Students can have capable of mark the notation on various parts with uniform styling 

CO4: Students able to develop the view from isometric modeling. 

CO5: Enrich the knowledge on 3D printing applications 

  

LIST OF EQUIPMENT 

S.No. Name of the Equipment QTY 

1 Computer Nodes 30 Nos. 

2 Drafting Modelling Software 30 License 

 

  



Department of Automobile Engineering | Hindusthan College of Engineering and Technology | Curriculum & Syllabus R 2019 

 

 
 

21AU3002 
AUTOMOTIVE COMPONENTS LABORATORY 

(Courses offered in Collaborations with Hindusthan – Eicher Centre of Excellence  

Regional Competency Development Centre) 

L T P C 

0 0 3 1.5 

Course Objectives 

1.  To Understand the function petrol and diesel engines 

2.  To acquire knowledge of fuel supply systems in petrol and diesel engines 

3.  To study the commercial vehicle frame chassis 

4.  To understand the working and function of axles and differentials 

5.  To understand the function of clutch and gearbox arrangements 

 

LIST OF EXPERIMENTS 

 

1. Dismantling and study of Multi-cylinder Petrol Engine 

2. Assembling of Multi-cylinder Petrol Engine 

3. Dismantling and study of Multi-cylinder Diesel Engine 

4. Assembling of Multi-cylinder Diesel Engine 

5. Study of petrol engine fuel system 

6. Study of diesel engine fuel system 

7. Study and measurement of light and heavy commercial vehicle frame 

8. Study, dismantling and assembling of front and rear axles 

9. Study, dismantling and assembling of differential 

10. Study, dismantling and assembling of Clutch 

11. Study, dismantling and assembling of Gear Box 

12. Study of steering system 

TOTAL: 45 

PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Differentiate the function of petrol and diesel engines 

CO2: Illustrate the petrol and diesel fuel supply system functions 

CO3: Determine the length, width and other functional parts location on both heavy and light duty vehicle frame 

CO4: Acquire knowledge the various parts function in axles and differentials 

CO5: Gain knowledge on clutch and gear box arrangements and functions 

 

 

LIST OF EQUIPMENTS 

 
S.No. NAME OF THE EQUIPMENTS QTY 

1 Multi Cylinder Petrol Engine 2 

2 Multi Cylinder Diesel Engine 2 

3 Petrol and Diesel Fuel System Each 2 

4 Heavy Duty Vehicle Chassis Frame 1 

5 Light Duty Vehicle Chassis Frame 1 

6 Front Axle 2 

7 Rear Axle 2 

8 Differential 2 

9 Clutch and Gear Box (Light & Heavy Duty) Each 2 

10 Steering Systems with different Gear Boxes Each 1 
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21MC3191 INDIAN CONSTITUTION 
L T P C 

2 0 0 2 

Course Objectives 

1.  Sensitization of student towards self, family (relationship), society and nature. 

2.  
Understanding (or developing clarity) of nature, society and larger systems, on the basis of human 

relationships and resolved individuals. 

3.  Strengthening of self reflection. 

4.  Development of commitment and courage to act. 

 

UNIT I BASIC FEATURES AND FUNDAMENTALE PRINCIPLES (4) 

Meaning of the constitution law and constitutionalism – Historical perspective of the constitution of India – salient 

features and characteristics of the constitution of India. 

   

UNIT II FUNDAMENTAL RIGHTS (4) 

Scheme of the fundamental rights – fundamental duties and its legislative status – The directive principles of state 

policy – its importance and implementation - Federal structure and distribution of legislative and financial powers 

between the union and states. 

   

UNIT III PARLIAMENTARY FORM OF GOVERNMENT (4) 

The constitution powers and the status of the president in India. – Amendment of the constitutional powers and 

procedures – The historical perspective of the constitutional amendment of India – Emergency provisions : National 

emergency, President rule, Financial emergency. 

   

UNIT IV LOCAL GOVERNANCE (4) 

Stages of combustion, vapourisation of fuel droplets and spray formation, air motion, swirl combustion, knock and 

engine variables, Features and design considerations of combustion chambers, delay period correlations. 

UNIT V INDIAN SOCIETY (4) 

Constitutional Remedies for citizens – Political Parties and Pressure Groups; Right of Women, Children and Scheduled 

Castes and Scheduled Tribes and other Weaker Sections. 

 

                                                                                                                                        TOTAL: 20 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Illustrate the functions of the Indian government 

CO2: Illustrate the the rules of the Indian constitution. 

Text Books 

T1 Durga Das Basu, “Introduction to the Constitution of India “, Prentice Hall of India, New Delhi. 

T2 R.C.Agarwal, “Indian Political System”, S.Chand and Company, New Delhi, 1997. 

T3 Maciver and Page, “ Society: An Introduction Analysis “, Mac Milan India Ltd., New Delhi. 

T4 K.L.Sharma, “Social Stratification in India: Issues and Themes”, Jawaharlal Nehru University, New 

Delhi,1977 

References 

R1 Sharma, Brij Kishore, “ Introduction to the Constitution of India:, Prentice Hall of India, New Delhi. 

R2 U.R.Gahai, “Indian Political System “, New Academic Publishing House, Jalaendhar. 

R3 R.N. Sharma, “Indian Social Problems “, Media Promoters and Publishers Pvt. Ltd. 
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21HE3072 
CAREER GUIDANCE – LEVEL III 

Personality, Aptitude and Career Development 

L T P C 

2 0 0 0 

Course Objectives 

1 Solve Logical Reasoning questions of easy to intermediate level 

2 Solve Quantitative Aptitude questions of easy to intermediate level 

3 Solve Verbal Ability questions of easy to intermediate level 

4 Display good writing skills while dealing with essays 

 

MODULE I LOGICAL REASONING (06) 

Clocks, calendars, Direction sense and Cubes 

•  Clocks 

•  Calendars 

•  Direction Sense 

•  Cubes 
Data interpretation and Data sufficiency 

•  Data Interpretation – Tables 

•  Data Interpretation - Pie Chart 

•  Data Interpretation - Bar Graph 

•  Data Sufficiency 

   

MODULE II QUANTITATIVE APTITUDE  (07) 

Time and work 

•  Work with different efficiencies 

•  Pipes and cisterns 

•  Work equivalence 

•  Division of wages 

Time, Speed and Distance 

•  Basics of time, speed and distance 

•  Relative speed 

•  Problems based on trains 

•  Problems based on boats and streams 

•  Problems based on races 

Profit and loss, Partnerships and averages 

•  Basic terminologies in profit and loss 

•  Partnership 

•  Averages 

 Weighted average 

   

MODULE III VERBAL ABILITY (05) 

Sentence Correction 

•  Subject-Verb Agreement 

•  Modifiers 

•  Parallelism 

•  Pronoun-Antecedent Agreement 

•  Verb Time Sequences 

•  Comparisons 

•  Prepositions 

•  Determiners 

Sentence Completion and Para-jumbles 

•  Pro-active thinking 
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•  Reactive thinking (signpost words, root words, prefix suffix, sentence structure clues) 

•  Fixed jumbles 

• Anchored jumbles 
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MODULE IV WRITING SKILLS FOR PLACEMENTS (02) 

Essay writing 

•  Idea generation for topics 

•  Best practices 

•  Practice and feedback 

TOTAL: 20 HOURS 

Course Outcome: 

Enable students to approach learning Aptitude with ease, and understand recruiter expectation 

 

Mode of Evaluation: Assignments, 3 Assessments with End Semester (Computer Based Test) 
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21HE3073 LEADERSHIP MANAGEMENT SKILLS 
L T P C 

3 1 0 4 

Course Objectives 

1.   To know about the leadership skills that is to be acquired for success. 

2.  To become a teamwork expert, real world problem solver, your views will be challenged 

3.  To gain global perspective and becoming an effective communicator 

4.  To understand about learning, negotiation and decision making 

5.  To get first hand information about the skills we possess and to work on improvement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Practice essential leadership skills in day-to-day operations 

CO2: Work on leadership skills in the study environment 

CO3: Understand and develop the skills consciously. 

CO4: Know about the real worth of all the skills for success 

CO5: Analyze the real worth of the person and suggestion for improvement 

Text Books 

T1 Bolden, R., Gosling, J., Marturano, A. and Dennison, P. A Review of Leadership Theory and Competency 

Frameworks, June 2003. 

T2 David R. Kolzow, Leading from within: Building Organizational Leadership Capacity, 2014. 

References 

R1 Stephen R.Covey, Seven habits of highly effective people 

R2 G.Balasubramaniam, The Art of Business Leadership: Indian Experiences  

Module Description 

1. Strategic thinking skills  

2. Planning and Delivery skills 

3. People management skills (Delegation) 

4. Change management and Innovation skills  

5. Communication skills 

6. Persuasion and influencing skills 

7. Learning Agility 

8. Motivation 

9. Personality 

10. Emotions 

11. Perception 

12. Negotiation  

13. Decision making 

14. Problem solving 

15. Building trust 

Total Instructional Hours: 20 Hours 
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CURRICULUM AND SYLLABUS 

CBCS PATTERN 

UNDERGRADUATE PROGRAMMES 

AUTOMOBILE ENGINEERING 

REGULATION – 2019 (Revised on July 2020) 

(For the students admitted during the academic year 2020 – 2021 onwards) 

 
SEMESTER I 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19HE1101 Technical English  HS 2 1 0 3 25 75 100 

2 19MA1102 Calculus and Linear Algebra BS 3 1 0 4 25 75 100 

THEORY WITH LAB COMPONENT 

3 19PH1151 Applied Physics  BS 2 0 2 3 50 50 100 

4 19CY1151 Engineering Chemistry BS 2 0 2 3 50 50 100 

5 19CS1151 Python Programming and practices ES 2 0 2 3 50 50 100 

6 19ME1152 Engineering Drawing ES 1 0 4 3 50 50 100 

PRACTICAL 

7 19HE1071 
Language Competency 

Enhancement Course - I 
HS 0 0 2 1 100 0 100 

MANDATORY COURSE 

9 19HE1072 

Career Guidance Level - I 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 0 100 

10 19HE1073 Entrepreneurship and Innovation EEC 1 0 0 0 100 0 100 

Total 15 2 12 20 550 350 900 

As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit Course 
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SEMESTER II 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19HE2101 Business English for Engineers HS 2 1 0 3 25 75 100 

2 19MA2101R 
Differential Equations and Complex 

Variables 
BS 3 1 0 4 25 75 100 

3 19ME2101 Engineering Mechanics ES 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

4 19PH2151 Material Science BS 2 0 2 3 50 50 100 

5 19CY2151 Environmental Studies BS 2 0 2 3 50 50 100 

6 19IT2151 Programming in C ES 2 0 2 3 50 50 100 

PRACTICAL 

7 19ME2001 Engineering Practices ES 0 0 4 2 50 50 100 

8 19HE2071 
Language Competency 

Enhancement Course - II 
HS 0 0 2 1 100 - 100 

MANDATORY COURSE 

9 19HE2072 

Career Guidance Level – II 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100  100 

Total  16 2 12 22 475 425 900 

 

SEMESTER III 

 

S.No. Course Code Course Title 
Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19MA3103 
Fourier Analysis and Numerical 

Methods 
BS 3 1 0 4 25 75 100 

2 19AE3201 Elements of Aeronautics PC 3 1 0 4 25 75 100 

3 19AE3202 Engineering Fluid Mechanics PC 3 0 0 3 25 75 100 

4 19AE3203 Solid Mechanics PC 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

5 19AU3251 Automotive Structures and Design PC 2 0 2 3 50 50 100 

PRACTICAL 

6 19AU3001 Automotive Components Lab*# PC 0 0 3 1.5 50 50 100 

7 19AU3002 Computer Aided Drawing Lab## PC 0 0 3 1.5 50 50 100 

MANDATORY COURSE 

8 19MC3191 Indian Constitution MC 2 0 0 0 100 0 100 

9 19HE3072 

Career Guidance – Level III 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 - 100 

10 19HE3073 Leadership Management Skills EEC 1 0 0 0 100 - 100 

Total   19 2 8 20 550 450 1000 
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SEMESTER IV 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19MA4101 Numerical Methods BS 3 1 0 4 25 75 100 

2 19AU4201 Mechanism and Machine Theory PC 3 1 0 4 25 75 100 

3 19AU4202 
Automotive Engine Components 

Design*# 
PC 3 1 0 4 25 75 100 

4 19AU4203 
Two and Three Wheelers 

Technology# 
PC 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

5 19AU4251 Fundamentals of Heat Transfer PC 2 0 2 3 50 50 100 

PRACTICAL 

6 19AU4001 
Computer Aided Automotive Engine 

Components Design Lab## 
PC 0 0 3 1.5 50 50 100 

7 19AU4002 
Two and Three Wheelers 

Technology Lab# 
PC 0 0 3 1.5 50 50 100 

MANDATORY COURSE 

8 19MC4191 
Essence of Indian Traditional 

Knowledge 
MC 2 0 0 0 100 - 100 

9 19HE4072 

Career Guidance – Level IV 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 - 100 

10. 19HE4073 Ideation Skills EEC 1 0 0 0 100 0 100 

Total  19 3 8 21 450 450 900 

 

SEMESTER V 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19AU5201 
Automotive Emission and Pollution 

Control*#$ 
PC 3 0 0 3 25 75 100 

2 19AU5202 
Vehicle Design and Data 

Characteristics*# 
PC 3 1 0 4 25 75 100 

3 19AU5203 Automotive Fuels and Lubricants PC 3 0 0 3 25 75 100 

4 19AU53XX Professional Elective – 1  PE 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

5 19AU5251 Automotive Transmission* PC 2 0 2 3 50 50 100 

6 19AU5252 
Automotive Chassis Components 

Design## 
PC 2 0 2 3 50 50 100 

PRACTICAL 

7 19AU5001 
Engine Performance and Emission 

Testing Lab* 
PC 0 0 3 1.5 50 50 100 

8 19AU5002 
Automotive Fuels and Lubricants 

Lab 
PC 0 0 3 1.5 50 50 100 

MANDATORY COURSE 

9 19HE5071 Soft Skill I EEC 1 0 0 1 100 - 100 

10 19HE5072 Design Thinking EEC 1 0 0 1 100 - 100 

Total :  18 1 10 24 500 500 1000 
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SEMESTER VI 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19AU6201 Total Quality Management$ HS 3 0 0 3 25 75 100 

2 19AU6202 
Vehicle Dynamics and Control 

Systems*#$ 
PC 3 0 0 3 25 75 100 

3 19AU6203 Finite Element Analysis PC 3 1 0 4 25 75 100 

4 19AU63XX Professional Elective – 2 PE 3 0 0 3 25 75 100 

5 19AU6401 Open Elective - 1 OE 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

6 19AU6251 
Automotive Vehicle Body and 

Aerodynamics* 
PC 2 0 3 3.5 50 50 100 

PRACTICAL 

7 19AU6001 Finite Element Analysis Lab## PC 0 0 3 1.5 50 50 100 

MANDATORY COURSE 

8 19AU6701 
Internship Training / In plant 

Training 
EEC 0 0 0 1 100  100 

9 19HE6071 Soft Skill-II EEC 1 0 0 1 100 - 100 

10 19HE6072 Intellectual Property Rights (IPR) EEC 1 0 0 1 100 - 100 

Total :  19 1 6 24 525 475 1000 

 

SEMESTER VII 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19AU7201 
Advanced Electrical and 

Electronics*#$ 
PC 3 0 0 3 25 75 100 

2 19AU7202 
Engine and Vehicle Management 

Systems*#$ 
PC 3 0 0 3 25 75 100 

3 19AU73XX Professional Elective – 3 PE 3 0 0 3 25 75 100 

4 19AU7401 Open Elective – 2 OE 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

5 19AU7251 Electric and Hybrid Vehicle$$ PC 2 0 2 3 50 50 100 

PRACTICAL 

6 19AU7001R 
Advanced Electrical and 

Electronics Lab*#$ 
PC 0 0 3 1.5 50 50 100 

7 19AU7002 
Vehicle Maintenance 

Laboratory*# 
PC 0 0 3 1.5 50 50 100 

PROJECT 

8 19AU7901 Project Work – Phase I EEC 0 0 4 2 50 50 100 

Total  14 0 12 20 300 500 800 
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SEMESTER VIII 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19AU83XX Professional Elective – 4  PE 3 0 0 3 25 75 100 

2 19AU83XX Professional Elective – 5 PE 3 0 0 3 25 75 100 

PROJECT 

3 19AU8901 Project Work – Phase II EEC 0 0 16 08 100 100 200 

Total :  6 0 16 14 150 250 400 

 

Credit Distribution - Semester Wise 

 

Sem I II III IV V VI VII VII Total 

Credits 20 22 20 21 24 24 20 14 165 

 

Total Number of Credits to be Earned for Award of the Degree = 165 

Note: 

 * Subject Integrated with Volvo Eicher 

 # Subject Integrated with Royal Enfield 

 $ Subject Integrated with Ashok Leyland Industry Institute Interaction (3i) Cell 

 ## Subject Integrated with Autodesk India 

 $$ Subject integrated with Sri Varu Motors Pvt Ltd (Electric Vehicle Manufacturer) 

 *#$ Subject Integrated with Ford Vehicle 
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LIST OF PROFESSIONAL ELECTIVES 

S.No. Course Code Course Title L T P C CIA ESE TOTAL 

PROFESSIONAL ELECTIVE I 

1 19AU5301 Alternative Fuels and Energy Systems 3 0 0 3 25 75 100 

2 19AU5302 Tyre Technology* 3 0 0 3 25 75 100 

3 19AU5303 
Automotive Materials and Manufacturing 

Technology 
3 0 0 3 25 75 100 

4 19AU5304R Battery Technology 3 0 0 3 25 75 100 

5 19AU5305R Plastic Parts Manufacturing Technology 3 0 0 3 25 75 100 

6 19AU5306R Composite Materials 3 0 0 3 25 75 100 

PROFESSIONAL ELECTIVE II 

1 19AU6301 Automotive Airconditioning 3 0 0 3 25 75 100 

2 19AU6302 Fuel Cell Technology 3 0 0 3 25 75 100 

3 19AU6303 Ergonomics in Automotive Design 3 0 0 3 25 75 100 

4 19AU6304R Additive Manufacturing 3 0 0 3 25 75 100 

5 19AU6305 Robotics 3 0 0 3 25 75 100 

PROFESSIONAL ELECTIVE III 

1 19AU7301 Automotive Vehicle Maintenance*# 3 0 0 3 25 75 100 

2 19AU7302R Digital Supply Chain Management 3 0 0 3 25 75 100 

3 19AU7303 Engine Auxiliary Systems*# 3 0 0 3 25 75 100 

4 19AU7304 Tribology and Terotechnology 3 0 0 3 25 75 100 

5 19AU7305R Entrepreneurship Development 3 0 0 3 25 75 100 

6 19AU7306R Automotive Embedded Systems 3 0 0 3 25 75 100 

PROFESSIONAL ELECTIVE IV 

1 19AU8301R Digital Vehicle Monitoring 3 0 0 3 25 75 100 

2 19AU8302 Computational Fluid Dynamics 3 0 0 3 25 75 100 

3 19AU8303 Automotive Painting Technology 3 0 0 3 25 75 100 

4 19AU8304 Non-Destructive Testing and Materials 3 0 0 3 25 75 100 

5 19AU8305 Motorsports Engineering 3 0 0 3 25 75 100 
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PROFESSIONAL ELECTIVE V 

S.No Course Code Course Name L T P C CIA ESE TOTAL 

1 19AU8306 Automotive Cyber Security 3 0 0 3 25 75 100 

2 19AU8307 Industry 4.0 3 0 0 3 25 75 100 

3 19AU8308 Autonomous Vehicle Technology 3 0 0 3 25 75 100 

4 19AU8309 Off Road Vehicles 3 0 0 3 25 75 100 

5 19AU8310 Unconventional Machining Processes 3 0 0 3 25 75 100 

6 19AU8311 Vehicle Transport Management 3 0 0 3 25 75 100 

OPEN ELECTIVE (OE) 

1 19AU6401 Basics of Automobile Engineering* 3 0 0 3 25 75 100 

2 19AU7402 Automotive Safety*#$ 3 0 0 3 25 75 100 

LIFE SKILL OPEN ELECTIVES COURSES 

1 19LSX401 General Studies for Competitive Examinations 3 0 0 3 25 75 100 

2 19LSX402 
Human Rights, Women’s Rights and Gender 

Equality 
3 0 0 3 25 75 100 

3 19LSX403 Indian Ethos and Human Values 3 0 0 3 25 75 100 

4 19LSX404 Indian Constitution and Political System 3 0 0 3 25 75 100 

5 19LSX405 Yoga for Human Excellence 3 0 0 3 25 75 100 

 

CREDIT DISTRIBUTION 

 

 

 

 

 

* Student can earn extra credit 35 over and above the total credits 

 

 

 

 

Semester I II III IV V VI VII VIII Total 

Credits 20 22 20 21 26 24 18 14 165 



 

 

19AU5201 
AUTOMOTIVE EMISSION AND POLLUTION CONTROL 

(Courses offered in Collaborations with Hindusthan – Eicher Centre of Excellence  

Regional Competency Development Centre) 

L T P C 

3 0 0 3 

Course Objectives 

1.  To create an awareness on the various environmental pollution aspects and issues. 

2.  To analyze the formation of major pollutants like CO, NOx in SI Engine. 

3.  To design various control techniques to reduce pollutants in CI Engine combustion. 

4.  To determine the various after treatment process to minimize emissions. 

5.  To impart knowledge on various emission instruments and techniques. 

 

UNIT I INTRODUCTION (7) 

Sources of Pollution. Various emissions from Automobiles — Formation — Effects of pollutants on environment human beings. 

Emission control techniques – Emission standards-BS IV and BS VI Standards. 

   

UNIT II EMISSION FROM SPARK IGNITION ENGINE AND ITS CONTROL (10) 

 Emission formation in SI Engines- Carbon monoxide- Unburned hydrocarbon, NOx, Smoke —Effects of design and operating 

variables on emission formation – controlling of pollutants –Catalytic converters — Charcoal Canister — Positive Crank case 

ventilation system, Secondary air injection, thermal reactor, Laser Assisted Combustion. 

   

UNIT III EMISSION FROM COMPRESSION IGNITION ENGINE AND ITS CONTROL (10) 

Formation of White, Blue, and Black Smokes, NOx, soot, sulphur particulate and Intermediate Compounds – Physical and 

Chemical delay — Significance Effect of Operating variables on Emission formation — Fumigation, EGR, HCCI, Particulate 

Traps, SCR — Cetane number Effect. 

   

UNIT IV NOISE POLLUTION FROM AUTOMOBILES (9) 

Sources of Noise — Engine Noise, Transmission Noise, vehicle structural noise, aerodynamics noise, Exhaust Noise. Noise 

reduction in Automobiles — Encapsulation technique for noise reduction — Silencer Design. 

   

UNIT V TEST PROCEDURE, INSTRUMENTATION & EMISSION MEASUREMENT (9) 

Constant Volume Sampling I and 3 (CVSI &CVS3) Systems- Sampling Procedures — Chassis dyno - Seven mode and thirteen 

mode cycles for Emission Sampling — Sampling problems — Emission analyzers —NDIR, Flame ionization detectors, 

Chemiluminescent, Smoke meters, Dilution Tunnel, SHED Test, Sound level meters. 

 
TOTAL: 45 

PERIODS 

 
Course Outcomes 

At the end of this course students will be able to: 

CO1: Demonstrate the fundamentals of formation of automobile pollutions in IC Engines. 

CO2: Design the control techniques for minimizing emissions in SI Engine. 

CO3: Demonstrate the fundamentals of formation of emission and control in CI Engines. 

CO4: Identify the various methods to reduce the noise emissions. 

CO5: Experiment with the various methods of test procedures and measurement in automotive engines. 

Text Books 

T1 G.P.Springer and D.J.Patterson, Engine Emissions, Pollutant formation, Plenum Press, New York, 1986. 

T2 Pundir. B.P., “ IC Engines Combustion and Emissions” Narosa Publishers, Second edition, 2017 

T3 D.J.Patterson and N.A.Henin, ‘Emission from Combustion Engine and their control’, Anna Arbor Science 

Publication,1985 

References 

R1 Ronald M. Heck, Robert J. Farrauto, Suresh T. Gulati ,”Catalytic Air Pollution Control: Commercial Technology”, 

3rd Edition,April 2012, Wiley. 

R2 Ganesan,V., "Internal Combustion Engines", Tata McGraw Hill Co., 2010 

  



 

 

 

19AU5202 VEHICLE DESIGN AND DATA CHARACTERISTICS  
L T P C 

3 1 0 4 

Course Objectives 

1.  To define the selection procedure of various vehicle specifications for design. 

2.  To acquire knowledge about the resistance offered to a vehicle and its effects in performance. 

3.  To understand the effects of performance characteristics over design in a vehicle. 

4.  To understand the method of designing an engine. 

5.  To understand about the working of fuel systems in a modern vehicle. 

UNIT I INTRODUCTION (12) 

Study and selection of vehicle specifications - Choice of Cycle, fuel, speed, cylinder arrangement, method of cooling, 

material, design and operating variables affecting performance and emission. 

   

UNIT II RESISTANCE TO VEHICLE MOTION (12) 

Air and Rolling Resistances at various vehicle speed, Grade Resistance, Calculation and Plotting of Driving force, Power 

requirement for different loads and acceleration, Maximum Power calculation. 

   

UNIT III PERFORMANCE CURVES (12) 

Torque and Mechanical Efficiency, Interpolation of Pressure – Volume diagram, Calculation of frictional Mean 

Effective Pressure, Calculation of Engine Cubic Capacity.  

   

UNIT IV ENGINE DESIGN (12) 

Derivation of connecting rod length to Crank Radius Ratio - Resultant force against Crank Angle, Turning Moment and 

Side Thrust against Crank Angle. 

   

UNIT V FUEL SYSTEMS (12) 

SI engine fuel supply system – types –Air and Fuel flow in carburetor – Critical velocity – relationship curve for engine 

speed, fuel and air flows - CI engine fuel supply system – Injector – velocity and work force calculation. 

 

       TOTAL: 60 PERIODS 

 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Demonstrate the design requirements of a vehicle design and procedure. 

CO2: Apply the resistance offered to the vehicle and its ability to propel. 

CO3: Acquired the performance of the engine and its capacity. 

CO4: Approach design concepts of an engine and understand the forces acting within the engine. 

CO5: Interpret the working and effectiveness of the fuel systems of a vehicle. 

Text Books 

T1 Giri. N. K., "Automotive Mechanics", Khanna Publishers, New Delhi, 2015 

T2 Heldt, P.M., "High Speed Combustion Engines", Oxford and I.B.H. Publishing Co., Kolkata, 2015. 

References 

R1 Gupta. R.B., "Automobile Engineering", SathyaPrakashan, 2016. 

 

 

  



 

 

 

19AU5203 AUTOMOTIVE FUELS AND LUBRICANTS 
L T P C 

3 0 0 3 

Course Objectives 

1.  To understand the manufacture of fuels and lubricants for the design and operation of the I.C engines. 

2.  To understand the different types of lubrication used in the automotive fuels and lubricants 

3.  To summarize the properties, additives and mechanism of lubricants. 

4.  To study the combustion characteristics of fuels in I.C. Engines 

5.  To Illustrate the combustion and fuel rating. 

UNIT I MANUFACTURE OF FUELS AND LUBRICANTS (9) 

Fuels-Structure of petroleum-refining process-Thermal cracking, catalytic cracking, polymerization, alkylation, 

isomerisation, blending- Manufacture of lubricating oil base stocks and finished automotive lubricants. 

   

UNIT II THEORY OF LUBRICATION (9) 

Engine friction- Introduction- Mechanical efficiency-Mechanical friction-Blow by losses-Pumping loss-factors 

affecting mechanical friction- Lubrication-function-mechanism -hydrodynamic lubrication, boundary lubrication, 

bearing lubrication. 

   

UNIT III LUBRICANTS (9) 

Specific requirements for automotive lubricants-oxidation deterioration and degradation of lubricants-additives and 

additive mechanism-classification of lubricating oils- properties of lubricating oils-tests on lubricants- Grease-

classification- properties. 

   

UNIT IV COMBUSTION OF FUELS (9) 

Stoichiometry - calculation of theoretically correct air required for combustion of liquid and gaseous fuels volumetric 

and gravimetric analysis of the dry products of combustion-monoxide per kg of fuel-heat loss due to incomplete 

combustion- exhaust gas analysis by Orsat apparatus. 

   

UNIT V COMBUSTION AND FUEL RATING (9) 

SI Engines – flame propagation and mechanism of combustion, normal combustion, knocking, octane rating, fuel 

requirements-CI Engine, mechanism of combustion, diesel knock, cetane rating, fuel requirements. Additive -

mechanism, requirements of an additive. 

TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Gain knowledge on the importance and manufacturing methods in fuels and lubricants. 

CO2: Utilize the importance of theory of lubrication. 

CO3: Summarize the properties, additives and mechanism of lubricants. 

CO4: Show the combustion characteristics of fuels in IC engine 

CO5: Inference the combustion of fuels and fuel rating in IC engines 

Text Books 

T1 Ganesan.V, “Internal Combustion Engineering”, Tata McGraw-Hill Publishing Co., 2012. 

T2 Mathur. M.L., Sharma. R.P. “A course in internal combustion engines”, Dhanpatrai publication, 2016. 

T3 George E. Totten, Editor, Fuels and Lubricants Handbook: Technology, Properties, Performance, and 

Testing, ASTM International.  

 

References 

R1 Paul Richards “Automotive fuels reference book” SAE International, Third edition 2014 

R2 Roger Frederick Haycock, John Hillier, Arthur J. Caines “Automotive lubricants Reference book”, SAE 

International, Second edition 2004 

 



 

19AU5251 

AUTOMOTIVE TRANSMISSION 

(Courses offered in Collaborations with Hindusthan – Eicher Centre of Excellence  

Regional Competency Development Centre) 

L T P C 

2 0 2 3 

Course Objectives 

1.  To compare types of Clutches and Gear Box, its principle and applications. 

2.  To impart the construction, principle and the concept of Fluid Coupling & Torque Convertor. 

3.  To define the various transmission and drive line units of automobiles 

4.  To demonstrate the various types of hybrid and electric drives 

5.  To list out the applications of automatic transmission 

 

UNIT I CLUTCH AND GEAR BOX (9) 

Types of clutches–Principle & Construction of Single plate, Diaphragm, Multi Plate, Centrifugal ,Electronic clutch, 

Semi-Centrifugal and Dual Clutch–Gear box–Construction and operation–Sliding mesh, Constant mesh and 

Synchromesh gearboxes 

Dismantling and assembly of two &three wheeler gear box and calculation of gear ratios 

   

UNIT II FLUID COUPLING AND TORQUE CONVERTERS (9) 

Fluid coupling-Principle-Constructional details–Torque capacity–Performance characteristics–Reduction of drag 

torque in fluid coupling–Torque converter-Principle-constructional details, performance characteristics–Multistage 

torque converters and Polyphase torque converters-Torque converter with lock-up and gear change friction clutches. 

Study to determine the %slip of torque convertor for different speeds  

   

UNIT III TORQUE TRANSFER SYSTEMS 
 

(9) 

Principles of  Counter shaft transmissions- Planetary gear trains –Transfer gear boxes- Final drive system – differential 

unit-dual clutch transmission - Hydraulic control system for Automatic Transmission 

Dismantling and Assembly of differential gear unit  

   

UNIT IV HYBRID AND ELECTRIC DRIVES (9) 

Concept of Hybrid Electric Drive Trains - Architectures of Hybrid Electric Drive Trains -Series Hybrid Electric Drive 

Trains -Parallel Hybrid Electric Drive Trains -Torque-Coupling Parallel Hybrid Electric Drive Trains-Speed-Coupling 

Parallel Hybrid Electric Drive Trains -Torque-Coupling and Speed-Coupling Parallel Hybrid Electric Drive Trains - 

Electric drive-types- Principle of early and modified Ward Leonard Control system-Advantages & limitations-

Architecture of Electric drives-Types 

To determination of Gear Ratio for Series and parallel Hybrid Electric Drive Train(Analytically) 

UNIT V AUTOMATIC TRANSMISSION APPLICATIONS (9) 

Automatic transmission– merits and demerits–Wilson Gear box – Cotal electromagnetic transmission- Four speed 

longitudinally mounted automatic transmission–Chevrolet turbo glide transmission–ZF gear box–Electronically 

Controlled Transmission– CVT-Types, Operation 

Dismantling and assembly of CVT of a two wheeler 

 

         TOTAL: 45 PERIODS 

  



 

 

 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Analyze the clutches, gear ratios, Tractive effort, Engine speed & Power and acceleration. 

CO2: Summarize the Fluid coupling and torque converters. 

CO3: Acquire the knowledge about torque transfer system. 

CO4: Categorize the various types of hydrostatic drives and types of Electric drive. 

CO5: Analyze the various application of automatic transmission in automobile industry. 

 

Text Books 

T1 Heinz Heisler, Advanced Vehicle Technology,2nd Edition,2002, Butterworth-Heinemann  

T2 Mehrdad Ehsani, Modern Electric, Hybrid Electric, and Fuel Cell Vehicles, Fundamentals, Theory, and 

Design,CRC Press,2005. 

T3 Motor Vehicle, T. K. Garrett K. Newton W. Steeds, 13th Edition, 2000, Butterworth-Heinemann  

 

References 

R1 Heldt,P.M., Torque converters, Chilton Book Co., 1962 

R2 Crouse,W.H., Anglin,D.L., Automotive Transmission and Power Trains construction, McGraw Hill, 1976. 

R3 Iqbal Husain, Electric And Hybrid Vehicles Design Fundamentals, CRC PRESS Boca Raton London New 

York Washington, D.C.  

 

 

LIST OF EQUIPMENT 

Sl.No. Name of the Equipment Quantity 

1.  Two wheeler gearbox 01 

2.  Three Wheeler gearbox 01 

3.  Differential Unit 01 

4.  CVT of a two wheeler 01 

 

 

  



 

 

 

 

19AU5252 
AUTOMOTIVE CHASSIS COMPONENTS DESIGN 

(Courses offered in Collaborations with Hindusthan – Eicher Centre of Excellence  

Regional Competency Development Centre) 

L T P C 

2 0 2 3 

Course Objectives 

1.  To introduce vehicle frames and structures along with its design elements. 

2.  To broaden the understanding of components of steering systems and perform practical experiments. 

3.  To impart knowledge in driveline and final drives systems with practical troubleshooting and remedies. 

4.  To broaden the importance of conventional and advanced braking systems with practical exposure. 

5.  To introduce automotive suspension systems and to study its dynamic capabilities. 

  

UNIT I VEHICLE FRAMES (9) 

Layout with reference to prime mover location and drive. Frames, Constructional details – Materials – Testing of frames 

– Integrated body construction- Study of loads, moments and stresses on frame members. 

Computer Aided Design of frame elements for passenger and commercial vehicles. 

   

UNIT II STEERING SYSTEM (9) 

Front Axle types - Construction details – Materials - Front wheel geometry - Conditions for true rolling motion. Steering 

geometry - Ackermann and Davis steering - Constructional details of steering linkages - Different types of steering gear 

boxes - Turning radius, wheel wobble and shimmy. Power and power assisted steering – Electric steering – Steer by 

wire.  

Align the wheel geometry using Wheel alignment 

   

UNIT III DRIVELINE AND FINAL DRIVE (9) 

Design of propeller shaft, Design of final drive gearing, Design of full floating, semi-floating and three-quarter floating 

rear shafts and rear axle housings. Types of wheels - Construction of wheel assembly - Types of tires and constructional 

details - Static and rolling properties of pneumatic tires. 

Tyre removal, fixing and repair in tubeless/ tubed tyres and wheels. 

   

UNIT IV BRAKING SYSTEM (9) 

Types of brakes - Drum brakes and disc brakes - Constructional details, materials. Braking torque developed -Brake 

actuating system – mechanical, hydraulic, pneumatic. Factors affecting brake performance - power assisted brakes - 

Retarded engine brakes, eddy retarders, Regenerative braking system – Brake by wire. 

Dismantling, assembling and testing of brakes. 

   

UNIT V SUSPENSION SYSTEM (9) 

Types of suspension. Suspension springs – leaf spring, shackle and mounting brackets, coil and torsion bar springs. 

Spring materials, Independent suspension – front and rear. Active suspension system. Shock absorbers – Magneto 

Rheological fluids. 

Dynamic testing of shock absorber and helical coil suspension spring. 

 

TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Impart the knowledge of vehicle frame and able to design it. 

CO2: Acquire the knowledge about steering system, its components, functions and wheel alignment along with 

balancing. 

CO3: Comprehend about the various driveline systems, wheels and tires with its troubleshooting solutions. 

CO4: Identify the suitable braking systems based on load conditions, performance and factors with the skills to 

dismantle, assemble and test it. 

CO5: Interfere the automotive suspension systems with its dynamic capabilities. 

Text Books 

T1 Kirpal Singh, “Automobile Engineering – Volume 1”, Standard Publishes-Distributors, Delhi, 2017. 

T2 R.K. Rajput, “A Textbook of Automobile Engineering”, Laxmi Publications Private Limited, 2018. 



 

References 

R1 Heinz Hazler, Modern Vehicle Technology, Butterworth, London, 2005. 

R2 Heldt P.M., Automotive Chassis, Chilton Co., New York, 1990 

R3 Newton Steeds and Garret, Motor Vehicles, 13th Edition, Butterworth, London, 2005. 

R4 William. H. Crows – Work shop Manuel – 2005 

 

 

 

LIST OF EQUIPMENTS 

S.No. Name of the equipment Quantity 

1 
Computer workstations with modeling software like 

Solidworks, Creo, etc. with license 
15 No. 

2 Computerized wheel alignment setup 1 No. 

3 TyreRemover 1 No. 

4 Tube/tubeless Tyre puncture kit 1 No. 

5 Drum brake with master and wheel cylinders 1 No. 

6 Shock absorber / Coil spring test rig 1 No. 

 

 

  



 

 

 

 

19AU5001 ENGINE PERFORMANCE AND EMISSION TESTING LABORATORY 
L T P C 

0 0 4 2 

Course Objectives 

1.  To acquire the basic knowledge of different dynamometers, valve and port timing diagram. 

2.   To Conduct the Performance and emission Test on the multi cylinder CI and SI engines. 

3.  To conduct retardation test on IC engine. 

4.  To conduct heat balance and Morse test on multi cylinder petrol and diesel engines. 

5.  To understand the P-θ and P-V Diagrams. 

 

LIST OF EXPERIMENTS 

1.  Study of Hydraulic, Electrical and Eddy Current Dynamometers 

2.  Valve Timing and Port Timing Diagram 

3.  Performance and Emission Test on Two-Wheeler SI Engine 

4.  Performance and Emission Test on Automotive Multi-Cylinder SI Engine 

5.  Performance and Emission Test on Automotive Multi-Cylinder CI Engine 

6.  Retardation Test on I.C. Engines. 

7.  Heat Balance Test on Automotive Multi-Cylinder SI Engine 

8.  Heat Balance Test on Automotive Multi-Cylinder CI Engine 

9.  Morse Test on Multi-Cylinder SI Engine 

10.  P-θ and P-V Diagrams for IC Engine with Piezo-Electric Pick Up, Charge Amplifier, Angle Encoder and PC 

 

         TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Perform tests using different dynamometers, valve and port timing diagram. 

CO2: Experiment with the Performance and emission Test on the multi cylinder CI and SI engines 

CO3: Interpret the retardation test on IC engines 

CO4: Perform heat balance and Morse test on multi cylinder petrol and diesel engines 

CO5: Plot and summarize the P-θ and P-V Diagrams. 

 

  



 

 

 

 

LIST OF EQUIPMENTS 

Sl.No. Name of the equipment Quantity  

1.  Hydraulic Dynamometer  1 No. 

2.  Eddy current dynamometer  1 No. 

3.  Electrical dynamometer  1 No. 

4.  Single cylinder two stroke cut section Engine  1 No. 

5.  Single cylinder four stroke cut section Engine  1 No. 

6.  Two-wheeler engine test rig.  1 No. 

7.  Automotive multi cylinder SI engine test rig with heat balance arrangement  1 No. 

8.  
Automotive multi cylinder CI engine test rig with heat balance arrangement  1 No. 

9.  Emission Measuring Instruments for Petrol & Diesel Engines 1 No. Each 

10.  Piezo-electric pick up, Charge Amplifier, Angle Encoder and PC 1 Set 

 

  



 

19AU5002 AUTOMOTIVE FUELS AND LUBRICANTS LABORATORY 
L T P C 

0 0 3 1.5 

Course Objectives 

1.  To do independent experiments to find out the properties of fuels and lubricants 

2.  To grasp the importance of viscosity in the fuels and lubricants 

3.  To be familiar with the calorific value of liquids and gaseous fuels. 

4.  To conduct experiment on carbon, copper residue and ash content test 

5.  To conduct experiment on drop point and mechanical penetration test of grease. 

 

LIST OF EXPERIMENTS 

1.  ASTM distillation test of liquid fuels. 

2.  Aniline Point test of diesel. 

3.  Calorific value of liquid fuel. 

4.  Calorific value of gaseous fuel. 

5.  Reid vapour pressure test. 

6.  Flash and Fire points of petrol and diesel. 

7.  Copper strip Corrosion Test. 

8.  Cloud & Pour point Test. 

9.  Temperature dependence of viscosity of lubricants & Fuels by Redwood Viscometer. 

10.  Viscosity Index of lubricants & Fuels by Saybolt Viscometer. 

11.  Ash content and Carbon Residue Test. 

12.  Drop point of grease and mechanical penetration in grease. 

 

 
TOTAL: 45 PERIODS 

Course Outcomes. 

 

At the end of this course students will be able to: 

CO1: Develop to produce high focused independent practical skill on fuels and lubricants. 

CO2: Identify how they can be involved in doing experiments 

CO3: Construct an in-depth analysis related with any fuel / lubricant. 

CO4: 
 Describe how the temperature and friction can influence the properties of fuels and 
lubricants 

CO5: Experiment with the properties of grease. 

 

  



 

LIST OF EQUIPMENTS 

Sl.No. Name of the equipment Quantity 

1.  Flash and fire point apparatus (for Petrol) 1 

2.  Aniline point Apparatus 1 

3.  Reid vapor pressure test Apparatus 1 

4.  Bomb and Gas Calorimeters 1 

5.  Carbon Residue Test Apparatus 1 

6.  Copper Strip Corrosion Test Apparatus 1 

7.  Cloud and Pour point Apparatus 1 

8.  Redwood Viscometer 1 

9.  Saybolt Viscometer 1 

10.  ASTM distillation test Apparatus 1 

11.  Ash content Test Apparatus 1 

12.  Drop point and penetration Apparatus for grease 1 

 

  



 

19HE5071 SOFT SKILLS - I 
L T P C 

1 0 0 1 

Course Objectives 

1.  To employ soft skills to enhance employability and ensure workplace and career success. 

2.  To enrich students' numerical ability of an individual and is available in technical flavor. 

3.  To interpret things objectively, to be able to perceive and interpret trends to make generalizations and be able 

to analyze assumptions behind an argument/statement. 

 

UNIT I INTRODUCTION TO SOFT SKILLS (3) 

Introduction- Objective -Hard vs Soft Skills - Measuring Soft Skills- Structure of the Soft Skills -Self Management-

Critical Thinking-Reflective thinking and writing- p2p Interaction 

   

UNIT II ART OF COMMUNICATION (4) 

Verbal Communication - Effective Communication - Active listening –Paraphrasing -    Feedback - Non-Verbal 

Communication – Roles-Types- How nonverbal communication can go wrong- How to Improve nonverbal 

Communication - Importance of feelings in communication - dealing with feelings in communication. 

   

UNIT III WORLD OF TEAMS 
 

(3) 

Self Enhancement - importance of developing assertive skills- developing self-confidence – developing emotional 

intelligence - Importance of Team work – Team vs. Group - Attributes of a successful team – Barriers involved - 

Working with Groups – Dealing with People- Group Decision Making. 

   

UNIT IV QUANTITATIVE APTITUDE (3) 

Averages - Profit and loss - Partnerships - Time and work - Time, Speed and Distance - Problems based on trains - 

Problems based on boats and streams 

 

UNIT V LOGICAL REASONING (4) 

Clocks - Calendars - Direction Sense - Data Interpretation: Tables, Pie Chart, Bar Graph - Data Sufficiency 

                        TOTAL: 20 

PERIODS 

Course Outcomes 

CO1: Students will have clarity on their career exploration process and to match their skills and interests 

with a chosen career path. 

CO2: Students will develop knowledge, skills, and judgment around human communication that facilitate 

their ability to work collaboratively with others 

CO3: Students will understand how teamwork can support leadership skills 

CO4: Students will be able to make sense of problems, develop strategies to find solutions, and persevere in 

solving them. 

CO5: Students will demonstrate an enhanced ability to draw logical conclusions and implications to solve 

logical problems.  



 

References 

R1 Frederick H. Wentz , Soft Skills Training: A Workbook to Develop Skills for Employment 

R2 Arun Sharma, How to prepare for data interpretation for CAT. 

R3 Jaikishan and Premkishan, How to Crack TEST OF REASONING in all competitive examinations. 

R4 B.S. Sijwali, A New Approach To Reasoning Verbal & Non-Verbal  

R5 Dr. R.S. Aggarwal, Quantitative Aptitude for Competitive Examinations - S. Chand 

        

  



 

19HE5072 DESIGN THINKING 

L T P C 

1 0 0 1 

Course Objectives 

1.  To expose students to the design process  

2.  To develop and test innovative ideas through a rapid iteration cycle. 

3.  To provide an authentic opportunity for students to develop teamwork and leadership skills 

 

UNIT I DESIGN ABILITY (4) 

Asking Designers about what they Do – Deconstructing what Designers Do – Watching what Designers Do – Thinking 

about what Designers Do – The Natural Intelligence of Design Sources 

   

UNIT II DESIGNING TO WIN (4) 

Formula One Designing – Radical Innovations – City Car Design – Learning From Failures – Design Process and 

Working Methods 

   

UNIT III DESIGN TO PLEASE AND DESIGNING TOGETHER 
 

(4) 

Background – Product Innovations – Teamwork versus Individual work – Roles and Responsibilities – Avoiding and 

Resolving Conflicts. 

   

UNIT IV DESIGN EXPERTISE (3) 

Design Process – Creative Design - Design Intelligence – Development of Expertise – Novice to Expert 

TOTAL: 15 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Develop a strong understanding of the Design Process 

CO2: Learn to develop and test innovative ideas through a rapid iteration cycle. 

CO3: Develop teamwork and leadership skills 

Text Books 

T1 Nigel Cross, “Design Thinking”, Kindle Edition 

References 

R1 Tom Kelley, “Creative Confidence”, 2013 

R2 Tim Brown, “Change by Design”, 2009. 
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AUTOMOBILE ENGINEERING 

REGULATION – 2019 (Revised on July 2020) 

(For the students admitted during the academic year 2020 – 2021 onwards) 

 
SEMESTER I 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19HE1101 Technical English  HS 2 1 0 3 25 75 100 

2 19MA1102 Calculus and Linear Algebra BS 3 1 0 4 25 75 100 

THEORY WITH LAB COMPONENT 

3 19PH1151 Applied Physics  BS 2 0 2 3 50 50 100 

4 19CY1151 Engineering Chemistry BS 2 0 2 3 50 50 100 

5 19CS1151 Python Programming and practices ES 2 0 2 3 50 50 100 

6 19ME1152 Engineering Drawing ES 1 0 4 3 50 50 100 

PRACTICAL 

7 19HE1071 
Language Competency 

Enhancement Course - I 
HS 0 0 2 1 100 0 100 

MANDATORY COURSE 

9 19HE1072 

Career Guidance Level - I 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 0 100 

10 19HE1073 Entrepreneurship and Innovation EEC 1 0 0 0 100 0 100 

Total 15 2 12 20 550 350 900 

As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit Course 
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SEMESTER II 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19HE2101 Business English for Engineers HS 2 1 0 3 25 75 100 

2 19MA2101R 
Differential Equations and Complex 

Variables 
BS 3 1 0 4 25 75 100 

3 19ME2101 Engineering Mechanics ES 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

4 19PH2151 Material Science BS 2 0 2 3 50 50 100 

5 19CY2151 Environmental Studies BS 2 0 2 3 50 50 100 

6 19IT2151 Programming in C ES 2 0 2 3 50 50 100 

PRACTICAL 

7 19ME2001 Engineering Practices ES 0 0 4 2 50 50 100 

8 19HE2071 
Language Competency 

Enhancement Course - II 
HS 0 0 2 1 100 - 100 

MANDATORY COURSE 

9 19HE2072 

Career Guidance Level – II 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100  100 

Total  16 2 12 22 475 425 900 

 

SEMESTER III 

 

S.No. Course Code Course Title 
Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19MA3103 
Fourier Analysis and Numerical 

Methods 
BS 3 1 0 4 25 75 100 

2 19AE3201 Elements of Aeronautics PC 3 1 0 4 25 75 100 

3 19AE3202 Engineering Fluid Mechanics PC 3 0 0 3 25 75 100 

4 19AE3203 Solid Mechanics PC 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

5 19AU3251 Automotive Structures and Design PC 2 0 2 3 50 50 100 

PRACTICAL 

6 19AU3001 Automotive Components Lab*# PC 0 0 3 1.5 50 50 100 

7 19AU3002 Computer Aided Drawing Lab## PC 0 0 3 1.5 50 50 100 

MANDATORY COURSE 

8 19MC3191 Indian Constitution MC 2 0 0 0 100 0 100 

9 19HE3072 

Career Guidance – Level III 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 - 100 

10 19HE3073 Leadership Management Skills EEC 1 0 0 0 100 - 100 

Total   19 2 8 20 550 450 1000 
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SEMESTER IV 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19MA4101 Numerical Methods BS 3 1 0 4 25 75 100 

2 19AU4201 Mechanism and Machine Theory PC 3 1 0 4 25 75 100 

3 19AU4202 
Automotive Engine Components 

Design*# 
PC 3 1 0 4 25 75 100 

4 19AU4203 
Two and Three Wheelers 

Technology# 
PC 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

5 19AU4251 Fundamentals of Heat Transfer PC 2 0 2 3 50 50 100 

PRACTICAL 

6 19AU4001 
Computer Aided Automotive Engine 

Components Design Lab## 
PC 0 0 3 1.5 50 50 100 

7 19AU4002 
Two and Three Wheelers 

Technology Lab# 
PC 0 0 3 1.5 50 50 100 

MANDATORY COURSE 

8 19MC4191 
Essence of Indian Traditional 

Knowledge 
MC 2 0 0 0 100 - 100 

9 19HE4072 

Career Guidance – Level IV 

Personality, Aptitude and Career 

Development 

EEC 2 0 0 0 100 - 100 

10. 19HE4073 Ideation Skills EEC 1 0 0 0 100 0 100 

Total  19 3 8 21 450 450 900 

 

SEMESTER V 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19AU5201 
Automotive Emission and Pollution 

Control*#$ 
PC 3 0 0 3 25 75 100 

2 19AU5202 
Vehicle Design and Data 

Characteristics*# 
PC 3 1 0 4 25 75 100 

3 19AU5203 Automotive Fuels and Lubricants PC 3 0 0 3 25 75 100 

4 19AU53XX Professional Elective – 1  PE 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

5 19AU5251 Automotive Transmission* PC 2 0 2 3 50 50 100 

6 19AU5252 
Automotive Chassis Components 

Design## 
PC 2 0 2 3 50 50 100 

PRACTICAL 

7 19AU5001 
Engine Performance and Emission 

Testing Lab* 
PC 0 0 3 1.5 50 50 100 

8 19AU5002 
Automotive Fuels and Lubricants 

Lab 
PC 0 0 3 1.5 50 50 100 

MANDATORY COURSE 

9 19HE5071 Soft Skill I EEC 1 0 0 1 100 - 100 

10 19HE5072 Design Thinking EEC 1 0 0 1 100 - 100 

Total :  18 1 10 24 500 500 1000 

SEMESTER VI 
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S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19AU6201 Total Quality Management$ HS 3 0 0 3 25 75 100 

2 19AU6202 
Vehicle Dynamics and Control 

Systems*#$ 
PC 3 0 0 3 25 75 100 

3 19AU6203 Finite Element Analysis PC 3 1 0 4 25 75 100 

4 19AU63XX Professional Elective – 2 PE 3 0 0 3 25 75 100 

5 19AU6401 Open Elective - 1 OE 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

6 19AU6251 
Automotive Vehicle Body and 

Aerodynamics* 
PC 2 0 3 3.5 50 50 100 

PRACTICAL 

7 19AU6001 Finite Element Analysis Lab## PC 0 0 3 1.5 50 50 100 

MANDATORY COURSE 

8 19AU6701 
Internship Training / In plant 

Training 
EEC 0 0 0 1 100  100 

9 19HE6071 Soft Skill-II EEC 1 0 0 1 100 - 100 

10 19HE6072 Intellectual Property Rights (IPR) EEC 1 0 0 1 100 - 100 

Total :  19 1 6 24 525 475 1000 

 

SEMESTER VII 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19AU7201 
Advanced Electrical and 

Electronics*#$ 
PC 3 0 0 3 25 75 100 

2 19AU7202 
Engine and Vehicle Management 

Systems*#$ 
PC 3 0 0 3 25 75 100 

3 19AU73XX Professional Elective – 3 PE 3 0 0 3 25 75 100 

4 19AU7401 Open Elective – 2 OE 3 0 0 3 25 75 100 

THEORY WITH LAB COMPONENT 

5 19AU7251 Electric and Hybrid Vehicle$$ PC 2 0 2 3 50 50 100 

PRACTICAL 

6 19AU7001R 
Advanced Electrical and 

Electronics Lab*#$ 
PC 0 0 3 1.5 50 50 100 

7 19AU7002 
Vehicle Maintenance 

Laboratory*# 
PC 0 0 3 1.5 50 50 100 

PROJECT 

8 19AU7901 Project Work – Phase I EEC 0 0 4 2 50 50 100 

Total  14 0 12 20 300 500 800 
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SEMESTER VIII 

 

S.No. 
Course 

Code 
Course Title 

Course 

Category 
L T P C CIA ESE TOTAL 

THEORY 

1 19AU83XX Professional Elective – 4  PE 3 0 0 3 25 75 100 

2 19AU83XX Professional Elective – 5 PE 3 0 0 3 25 75 100 

PROJECT 

3 19AU8901 Project Work – Phase II EEC 0 0 16 08 100 100 200 

Total :  6 0 16 14 150 250 400 

 

Credit Distribution - Semester Wise 

 

Sem I II III IV V VI VII VII Total 

Credits 20 22 20 21 24 24 20 14 165 

 

Total Number of Credits to be Earned for Award of the Degree = 165 

Note: 

 * Subject Integrated with Volvo Eicher 

 # Subject Integrated with Royal Enfield 

 $ Subject Integrated with Ashok Leyland Industry Institute Interaction (3i) Cell 

 ## Subject Integrated with Autodesk India 

 $$ Subject integrated with Sri Varu Motors Pvt Ltd (Electric Vehicle Manufacturer) 

 *#$ Subject Integrated with Ford Vehicle 
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LIST OF PROFESSIONAL ELECTIVES 

S.No. Course Code Course Title L T P C CIA ESE TOTAL 

PROFESSIONAL ELECTIVE I 

1 19AU5301 Alternative Fuels and Energy Systems 3 0 0 3 25 75 100 

2 19AU5302 Tyre Technology* 3 0 0 3 25 75 100 

3 19AU5303 
Automotive Materials and Manufacturing 

Technology 
3 0 0 3 25 75 100 

4 19AU5304R Battery Technology 3 0 0 3 25 75 100 

5 19AU5305R Plastic Parts Manufacturing Technology 3 0 0 3 25 75 100 

6 19AU5306R Composite Materials 3 0 0 3 25 75 100 

PROFESSIONAL ELECTIVE II 

1 19AU6301 Automotive Airconditioning 3 0 0 3 25 75 100 

2 19AU6302 Fuel Cell Technology 3 0 0 3 25 75 100 

3 19AU6303 Ergonomics in Automotive Design 3 0 0 3 25 75 100 

4 19AU6304R Additive Manufacturing 3 0 0 3 25 75 100 

5 19AU6305 Robotics 3 0 0 3 25 75 100 

PROFESSIONAL ELECTIVE III 

1 19AU7301 Automotive Vehicle Maintenance*# 3 0 0 3 25 75 100 

2 19AU7302R Digital Supply Chain Management 3 0 0 3 25 75 100 

3 19AU7303 Engine Auxiliary Systems*# 3 0 0 3 25 75 100 

4 19AU7304 Tribology and Terotechnology 3 0 0 3 25 75 100 

5 19AU7305R Entrepreneurship Development 3 0 0 3 25 75 100 

6 19AU7306R Automotive Embedded Systems 3 0 0 3 25 75 100 

PROFESSIONAL ELECTIVE IV 

1 19AU8301R Digital Vehicle Monitoring 3 0 0 3 25 75 100 

2 19AU8302 Computational Fluid Dynamics 3 0 0 3 25 75 100 

3 19AU8303 Automotive Painting Technology 3 0 0 3 25 75 100 

4 19AU8304 Non-Destructive Testing and Materials 3 0 0 3 25 75 100 

5 19AU8305 Motorsports Engineering 3 0 0 3 25 75 100 
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PROFESSIONAL ELECTIVE V 

S.No Course Code Course Name L T P C CIA ESE TOTAL 

1 19AU8306 Automotive Cyber Security 3 0 0 3 25 75 100 

2 19AU8307 Industry 4.0 3 0 0 3 25 75 100 

3 19AU8308 Autonomous Vehicle Technology 3 0 0 3 25 75 100 

4 19AU8309 Off Road Vehicles 3 0 0 3 25 75 100 

5 19AU8310 Unconventional Machining Processes 3 0 0 3 25 75 100 

6 19AU8311 Vehicle Transport Management 3 0 0 3 25 75 100 

OPEN ELECTIVE (OE) 

1 19AU6401 Basics of Automobile Engineering* 3 0 0 3 25 75 100 

2 19AU7402 Automotive Safety*#$ 3 0 0 3 25 75 100 

LIFE SKILL OPEN ELECTIVES COURSES 

1 19LSX401 General Studies for Competitive Examinations 3 0 0 3 25 75 100 

2 19LSX402 
Human Rights, Women’s Rights and Gender 

Equality 
3 0 0 3 25 75 100 

3 19LSX403 Indian Ethos and Human Values 3 0 0 3 25 75 100 

4 19LSX404 Indian Constitution and Political System 3 0 0 3 25 75 100 

5 19LSX405 Yoga for Human Excellence 3 0 0 3 25 75 100 

 

CREDIT DISTRIBUTION 

 

 

 

 

 

* Student can earn extra credit 35 over and above the total credits 

 

 

 

 

 

 

Semester I II III IV V VI VII VIII Total 

Credits 20 22 20 21 26 24 18 14 165 
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19AU7201 
ADVANCED ELECTRICAL AND ELECTRONICS 

(Courses offered in Collaborations with Hindusthan – Eicher Centre of Excellence  

Regional Competency Development Centre) 

L T P C 

3 0 0 3 

Course Objectives 

1.  To understand the fundamentals, operating principles of batteries and starting systems. 

2.  To illustrate the functionality of charging and lighting systems. 

3.  To comprehend the concepts of electronic engine controls. 

4.  To know about safety electronics and working principle of sensors. 

5.  To acquire knowledge about future automotive electronics. 

UNIT I BATTERY AND STARTING SYSTEM (9) 

Battery – principle – Lead acid battery – characteristics - rating - efficiency of batteries – tests conducted on battery – 

charging methods –maintenance - free batteries - starter motor - principle - construction - drive mechanisms – maintenance 

– starter switches. 

UNIT II CHARGING AND LIGHTING SYSTEM (9) 

DC generators and alternators in vehicles - cut out relay- regulators – three unit regulator - Positive & negative earth 

systems - vehicle interior and exterior lighting system – headlight & fog light design - Adaptive Lighting system - LED 

lighting system. 

UNIT III ELECTRONIC ENGINE CONTROLS (9) 

Electronic ignition control - battery coil, magneto and electronic ignition systems – Programmed ignition - Spark plugs - 

electronic fuel injection - throttle body fuel injection - multi point fuel injection - gasoline direct injection - common rail 

direct injection - L- Jetronic fuel injection- engine mapping-on-board diagnostics. 

UNIT IV SAFETY ELECTRONICS AND SENSORS IN AUTOMOBILES (8) 

Safety electronic systems – Anti lock braking system - Traction Control System - Electronic stability program - Cruise 

Control System -Microcontrollers ‐ Sensor Sensors in automobile - sensor for speed, throttle position, exhaust oxygen level, 

manifold pressure, air mass flow. 

UNIT V FUTURE AUTOMOTIVE ELECTRONIC SYSTEMS (9) 

Electric and Hybrid vehicles - Collision Avoidance - Radar warning Systems - Heads Up display - Navigation – Navigation 

Sensors - Radio Navigation - Signpost navigation - dead reckoning navigation - Voice Recognition Cell Phone dialing - 

Automatic driving Control - Key less entry system 

   TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Understand the functions of batteries and charging system. 

CO2:  Know about the charging and lighting system. 

CO3: Organize the fundamentals of electronic engine controls. 

CO4: Make use of the safety electronics. 

CO5: Analyze the future automotive electronics systems. 

Text Books 

T1 Bosch Automotive Electrics and Automotive Electronics Systems and Components, Networking and Hybrid 

Drive, 5th Edition, 2007, ISBN No: 9783658017835  

T2 Tom Denton., “Automobile Electrical and Electronics Systems”, Elsevier Butterworth-Heinemann Linacre 

House, 2004. 

T3 Judge. A.W., “Modern Electrical Equipment of Automobiles”, Chapman & Hall, London, 1992. 

References 

R1 Barry Holembeak, “Automotive Electrical and Electronics” , Delmar Publishers, Clifton Park,USA,2010 

R2 Tom Denton, “Automotive Electrical and Electronics Systems,” Third Edition, 2004, SAE International  

R3 William Ribbens, "Understanding Automotive Electronics ‐ An Engineering Perspective," 7th Edition, 

Elsevier Butterworth‐Heinemann Publishers, 2012. 

R4 James D Halderman, “ Automotive Electrical and Electronics” , Prentice Hall, USA, 2013 
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19AU7202 
ENGINE AND VEHICLE MANAGEMENT SYSTEM 

(Courses offered in Collaborations with Hindusthan – Eicher Centre of Excellence  

Regional Competency Development Centre) 

L T P C 

3 0 0 3 

Course Objectives 

1.  Students able to get exposure in microprocessor architecture and fuzzy logic. 

2.  Understand the fundamental of sensors and actuators. 

3.  To impart the knowledge of electronics in SI engine management system. 

4.  Acquire knowledge of CI engine management systems. 

5.  To build strong base in vehicle management system. 

   

UNIT I FUNDAMENTALS OF AUTOMOTIVE ELECTRONICS (9) 

Microprocessor architecture-open and closed loop control strategies-PID control-Look up tables-A/D and D/A 

converters. Introduction to modern control strategies like Fuzzy logic- Parameters to be controlled in SI and CI engines 

and in the other parts of the automobile. 

UNIT II SENSOR TECHNOLOGIES (9) 

Inductive, crank shaft position, steering torque, cam position, steering position, hot wire, engine and wheel speed, 

thermistor, piezo electric, knock piezo resistive based sensors-throttle position, fuel level, air mass flow, engine 

temperature, manifold temperature and pressure sensors. Tire pressure, brake pressure, crash, exhaust oxygen level (two 

step and linear lambda), Solenoid, relay, stepper motor. 

UNIT III SI ENGINE MANAGEMENT (9) 

Smart hybrid technology, Group and sequential injection- Fuel control maps-open loop control fuel injection and closed 

loop lambda control. Closed loop control of knock, VVT, gasoline turbo direct injection system. Distributor less ignition, 

Introduction to LASER Ignition system. 

UNIT IV CI ENGINE MANAGEMENT (9) 

Fuel injection system-parameters affecting combustion-noise and emissions in CI engines-Pilot- main-advanced post 

injection-retarded post injection-common rail fuel injection system (CRDi) -Fuel injector-fuel pump-rail pressure 

limiter-flow limiter-EGR valves Three-way catalytic converter-conversion efficiency versus lambda, ammonia 

injection. 

UNIT V VEHICLE MANAGEMENT SYSTEMS (9) 

ABS, EBD, TCS, ESP system-need-working. Electronic control of suspension-Damping Control-Electric power 

steering-hill hold control, Supplementary Restraint System- seat belt tightening-cruise control-Vehicle security systems-

alarms vehicle tracking system-On board diagnostics-Collision avoidance Radar warning system - Automotive 

Infotainment Systems. 

 

TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Describe the microprocessor application in automobiles. 

CO2: Explain their competent in-depth knowledge in autotronics. 

CO3: Explain about gasoline engine management system. 

CO4: Find faults and troubleshoot in SI engine management systems. 

CO5: Illustrate the knowledge in vehicle control system. 

Text Books 

T1 Bosch, "Automotive Sensors", Robert Bosch GmbH, 2001.  

T2 William Ribbens, "Understanding Automotive Electronics - An Engineering Perspective," 7th Edition, 

Elsevier Butterworth-Heinemann Publishers, 2012.  

T3 Diesel Maintenance, Tune-up and Engine Management, Volume 1-EP.D050 Rennicks October 16, 2004. 

T4 Engine Management: Optimizing Modern Fuel and Ignition Systems (Haynes High- Performance Tuning 

Series) Haynes Publishing; Har/Cdr edition January 25, 2002. 

References 
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19AU7251 
ELECTIC AND HYBRID VEHICLE 

(Courses offered in Collaborations SRIVARU Motors Pvt Ltd.,) 

L T P C 

3 0 0 3 

Course Objectives 

1.  

 

To comprehend general aspects of Electric and Hybrid Vehicles (EHV), including architectures, modeling, 

sizing, sub system design and hybrid vehicle control. 

2.  To Understand about vehicle dynamics 

3.  To Design the required energy storage devices 

4.  To Select the suitable electric propulsion systems 

5.  To Understand of hybrid electric vehicles 

  

UNIT I NEED FOR ALTERNATIVE SYSTEM (9) 

Need for hybrid and electric vehicles – main components and working principles of a hybrid and electric vehicles, 

Different configurations of hybrid and electric vehicles. Comparative study of diesel, petrol, hybrid and electric 

Vehicles. Advantages and Limitations of hybrid and electric Vehicles. Case study on specification of electric and hybrid 

vehicles. 

UNIT II DESIGN CONSIDERATIONS FOR ELECTRIC VEHICLES (9) 

Design requirement for electric vehicles- Range, maximum velocity, acceleration, power requirement, mass of the 

vehicle. Various Resistance- Transmission efficiency- Electric vehicle chassis and Body Design, Electric Vehicle 

Recharging and Refueling Systems. 

UNIT III ENERGY SOURCES (9) 

Battery Parameters- - Different types of batteries – Lead Acid- Nickel Metal Hydride - Lithium ion- Sodium based- 

Metal Air. Battery Modeling- Equivalent circuits, Battery charging- Quick Charging devices. Fuel Cell- Fuel cell 

Characteristics- Fuel cell types-Half reactions of fuel cell. Ultra-capacitors. Battery Management System. 

UNIT IV MOTORS AND CONTROLLERS (9) 

Types of Motors, Characteristic of DC motors, AC single phase and 3-phase motor, PM motors, switched reluctance 

motors, Motor Drives and speed controllers, Torque Vectoring, Regenerative Braking. Rectifiers, Inverters, DC/DC 

converters. 

UNIT V ENERGY MANAGEMENT SYSTEMS (9) 

Communications, supporting subsystems: In vehicle networks- CAN, Energy Management Strategies: Introduction to 

energy management strategies used in hybrid and electric vehicles, classification of different energy management 

strategies, comparison of different energy management strategies 

 

          TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Summarize the electric and hybrid vehicle operation and architectures 

CO2: Design and develop the systems of hybrid and electric vehicles 

CO3: Demonstrate the energy requirement for vehicles 

CO4: Model and simulate the vehicle characteristics, operating modes, and performance parameters of the vehicle 

CO5: Explain the different subsystems of hybrid and electric vehicles 

Text Books 

T1 Iqbal Husain, “Electric and Hybrid Vehicles-Design Fundamentals”, CRC Press, 2003 

T2 Mehrdad Ehsani, “Modern Electric, Hybrid Electric and Fuel Cell Vehicles”, CRC Press,2005. 
References 

R1 Sandeep Dhameja, “Electric Vehicle Battery Systems” NEWNES, 2002 

R2 James Larminie and John Lowry, “Electric Vehicle Technology Explained “John Wiley & Sons, 2003 
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19AU7001R ADVANCED ELECTRICAL AND ELECTRONICS LABORATORY 
L T P C 

0 0 3 1.5 
Course Objectives 

1.  To do testing and maintenance of batteries, starting motors and generators 

2.   To perform testing of regulators and cut-outs relays. 

3.   To diagnose of ignition system faults. 

4.   To study the automobile electrical wiring system. 

5.   To gain a wide knowledge in the basic electronic components and circuits. 

LIST OF EXPERIMENTS 

a. Electrical Laboratory 

1.  Testing of batteries and battery maintenance 

2.   Testing of starting motors and generators 

3.   Testing of regulators and cut – outs 

4.   Diagnosis of ignition system faults 

5.   Study of Automobile electrical wiring 

b. Electronics Laboratory 

1.   Study of rectifiers, Logic gates, SCR timer 

2.   Interfacing of analog sensors like RTD, LVDT, and Load Cell with micro-controller 

3.   Interfacing of actuators like stepper motor with micro-controller 

4.   Study of Analog to Digital and Digital to Analog converters 

5.  Micro Processor programming and interfacing 

6.  Study and on board diagnosis of Engine Management System 

7.  Study of Virtual Instrumentation 

8.  First order and Second Order System using MatLab 

9.  Routh Table Analysis using MatLab 

TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Comprehend the working and troubleshooting of battery, regulators and cut-out relays. 

CO2: Demonstrate and diagnose the ignition system. 

CO3: Interface the sensors and actuators with microcontroller. 

CO4: Observe and troubleshoot the automotive electrical circuits and systems. 

CO5: Get exposure in the state of the art electronic technologies in testing and controlling of vehicles. 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 

S.No. NAME OF THE EQUIPMENT QTY. 
 

S.No. NAME OF THE EQUIPMENT QTY. 

1 Battery, hydrometer, voltage tester 1 Each 8 IC timer 15 

2 Starter motor, regulator, cut-out 1Each 9 Data logger 1 

3 Distributor, ignition coil, spark plug 1 Each 10 8085 trainer kit 10 

4 Auto electrical wiring system 1 11 ADC interface board 2 

5 Rectifiers, filters 15 Each 12 DAC interface board 2 

6 Bread board, Logic gates ICs 15 Each 13 Sensors like RTD, Load cell, LVDT 2 
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19AU7002 VEHICLE MAINTENANCE LABORATORY 

 

(Courses offered in Collaborations with Hindusthan – Eicher Centre of Excellence  

Regional Competency Development Centre) 

Course Objectives 

1 To understand the complete knowledge of the vehicle maintenance procedures 

2 To acquire skills in handling situations where the vehicle is likely to fail 

3 To understand various types of maintenance of vehicles, features and applications 

4 To apply the knowledge in servicing vehicle components 

5 To analyze the fault in modern engine using engine analyzer 

 

LIST OF EXPERIMENTS 

STUDY EXPERIMENTS: 

1. Tools and instruments required for maintenance 

2. Safety aspects with respect to man, machine and tools 

3. General procedures for servicing and maintenance schedule 

4. Wheel Alignment procedure 

 

EXPERIMENTS: 

1. Calibration of Fuel injection pump  

2. Adjustment of head light beam   

3. Removal and fitting of tyre and tube   

4. Cylinder reboring – Checking the cylinder bore, setting of tools and reboring   

5. Valve grinding and valve lapping   

6. Testing and cleaning of spark plug  

7. Engine Analyzer 

TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Describe the minor and major tuning of diesel and petrol engines 

CO2: Dismantle, study, perform corrections and assemble the vehicle systems  

CO3: Perform the wheel alignment procedure and tyre removal procedure, etc. 

CO4: Define the procedures of valve grinding, lapping, reboring calibration of fuel injection pump, etc. 

CO5: Find faults, and rectify them to perform maintenance of automotive systems

L T P C 

0 0 3 1.5 
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LIST OF EQUIPMENT  

 
S.No. NAME OF THE EQUIPMENT QTY 

1 Engine Analyze 1 

2 Cylinder Compression Pressure Gauge 1 

3 Vacuum Gauge 1 

4 Spark Plug Cleaner and Tester 1 

5 Cam Angle and RPM Tester 1 

6 Tachometer 1 

7 Wheel Alignment Apparatus 1 

8 Gas Welding Equipment 1 

9 Tyre Remover 1 

10 Bearing Puller 1 

11 Head Light Alignment Gauge 1 

12 Service manuals of Petrol, Diesel Engines 1 Each 

13 Cylinder Reboring Machine 1 

14 Valve Grinding Machine 1 

15 Valve Lapping Machine 1 

16 Fuel injection calibration test bench with nozzle tester 1 

17 HRD tester, Clamp on meter, Hydrometer 1 Each 

18 Tinkering kit 2 

19 Surface polisher 2 

20 Paint spray gun 2 

21 Air compressor 1 
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19AU7901 PROJECT WORK – PHASE I 

L T P C 

0 0 4 2 

Course Objectives 
CO 1 To practice acquired knowledge within the chosen area of technology for project development. 

CO 2 
To Identify, discuss and justify the technical aspects of the chosen project with a comprehensive and 

systematic approach. 
CO 3 To Reproduce, improve and refine technical aspects for engineering projects. 
CO 4 To Work as an individual or in a team in development of technical projects. 
CO 5 To Communicate and report effectively project related activities and findings 
The student in a group of 3 to 4 works on a topic approved by the head of the department under the guidance 

of a faculty member and prepares a comprehensive project report after completing the work to the satisfaction 

of the supervisor. The progress of the project is evaluated based on a minimum of three reviews. The review 

committee may be constituted by the Head of the Department. A project report is required at the end of the 

semester. The project work is evaluated based on oral presentation and the project report jointly by external 

and internal examiners constituted by the COE / Head of the Department. 

Course Outcomes 

CO 1 Able to practice acquired knowledge within the chosen area of technology for project development. 

CO 2 
Identify, discuss and justify the technical aspects of the chosen project with a comprehensive and systematic 

approach. 

CO 3 Reproduce, improve and refine technical aspects for engineering projects. 

CO 4 Work as an individual or in a team in development of technical projects. 

  CO 5 Communicate and report effectively project related activities and findings 
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19AU7301 AUTOMOTIVE VEHICLE MAINTENANCE 
L T P C 

3 0 0 3 

Course Objectives 

1 To understand the concepts of maintenance records and schedules. 

2 To comprehended the necessary details to understand the engine repair and over hauling. 

3 To provide the necessary knowledge on chassis repair and over hauling. 

4 To have the knowledge on vehicle body maintenance and repair. 

5 To understand the electrical system servicing and repair procedure. 
 

UNIT I MAINTENANCE TOOL, SHOP, SCHEDULE, RECORDS (8) 

Standard tool set, torque wrenches, compression and vacuum gauges, engine analyzer and scanner, computerized wheel 

alignment and balancing, gauges for engine tune up and pollution measurement, spark plug cleaner, cylinder re boring 

machine, fuel injection calibration machine. Importance of maintenance. Schedule and unscheduled maintenance. 

Scope of maintenance. Equipment downtime. Vehicle inspection. Reports. Log books. Trip sheet. Lay out and 

requirements of maintenance shop. 
 

UNIT II POWER PLANT REPAIR AND OVERHAULING (9) 

Dismantling of power plant and its components. Cleaning methods. Inspection and checking. Repair and reconditioning 

methods for all engine components. Maintenance of ignition system, fuel injection system, cooling system, - lubrication 

system. Power plant trouble shooting chart 
 

UNIT III MAINTENANCE, REPAIR AND OVERHAULING OF THE CHASSIS (10) 

Maintenance, servicing and repair of clutch, fluid coupling, gearbox, torque converter, propeller shaft. Maintenance of 

front axle, rear axle, brakes, steering systems. 
 

UNIT IV MAINTENANCE AND REPAIR OF VEHICLE BODY (9) 

Body panel tools for repairing. Tinkering and painting. Use of soldering, metalloid paste. Tyre maintenance, metallic, 

plastics 
 

UNIT V MAINTENANCE AND REPAIR OF ELECTRICAL SYSTEMS (9) 

Care, maintenance, testing and troubleshooting of battery, starter motor, dynamo, alternator and regulator. 

Transistorized regulator problems. 

TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Apply the knowledge on maintenance tools and records.  

CO2: Analyze the various procedures avail to carry out engine repair and over hauling. 

CO3: Dismantle, Study and assemble the various parts of chassis sub systems. 

CO4: Attain the knowledge of maintenance and repair of vehicle body. 

CO5: Describe the maintenance procedure of various electrical subsystems. 

Text Books 

T1 
Ernest Venk and Edward spicer, “Automotive maintenance and troubleshooting”, D.B. Taraporevala Sons, 

2008. 

T2 Ed May, “Automotive Mechanics Volume One”, Mc Graw Hill Publications, 2006 

References 

R1 Bosch Automotive Handbook, Tenth Edition,2018 

R2 Doshi.J.A, “Vehicle Maintenance and Garage Practice”, Prentice Hall India Learning Private Limited,2014. 
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19AU7302R DIGITAL SUPPLY CHAIN MANAGEMENT 
L T P C 

3 0 0 3 

Course Objectives 

1 To know about the supply chain management concepts and its implications 

2 To acquire the knowledge about strategic sourcing. 

3 To infer about the various steps and sequences of supply chain network. 

4 To understand the procedures involved in planning, demand, inventory and supply. 

5 To get exposure in current trends and techniques in digital SCM. 
 
UNIT I INTRODUCTION (9) 

Supply Chain – Fundamentals –Evolution- Role in Economy - Importance - Decision Phases - Supplier- 

Manufacturer-Customer chain. - Enablers/ Drivers of Supply Chain Performance. Supply chain strategy - 

Supply Chain Performance Measures. 
 
UNIT II STRATEGIC SOURCING (9) 

Outsourcing – Make Vs buy - Identifying core processes - Market Vs Hierarchy - Make Vs buy continuum 

-Sourcing strategy - Supplier Selection and Contract Negotiation. Creating a world class supply base- 

Supplier Development - World Wide Sourcing. 
 
UNIT III SUPPLY CHAIN NETWORK (9) 

Distribution Network Design – Role - Factors Influencing Options, Value Addition – Distribution Strategies 

- Models for Facility Location and Capacity allocation. Distribution Center Location Models. Supply Chain 

Network optimization models. Impact of uncertainty on Network Design - Network Design decisions using 

Decision trees. 
 
UNIT IV PLANNING DEMAND, INVENTORY AND SUPPLY (9) 

Managing supply chain cycle inventory. Uncertainty in the supply chain –- Analyzing impact of supply 

chain redesign on the inventory - Risk Pooling - Managing inventory for short life - cycle products - multiple 

item -multiple location inventory management. Pricing and Revenue Management 
 
UNIT V CURRENT TRENDS (9) 

Supply Chain Integration - Building partnership and trust in SC Value of Information: Bullwhip Effect - 

Effective forecasting - Coordinating the supply chain. . SC Restructuring - SC Mapping -SC process 

restructuring, Postpone the point of differentiation – IT in Supply Chain - Agile Supply Chains -Reverse 

Supply chain. Agro Supply Chains. 

TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Know about the supply chain management concepts and its implications 

CO2: Acquire the knowledge about strategic sourcing. 

CO3: Infer about the various steps and sequences of supply chain network. 

CO4: Understand the procedures involved in planning, demand, inventory and supply. 

CO5: Get exposure in current trends and techniques in digital SCM. 

Text Books 

T1 Janat Shah, Supply Chain Management – Text and Cases, Pearson Education, 2009. 
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T2 
Sunil Chopra and Peter Meindl, Supply Chain Management-Strategy Planning and Operation, PHI 

Learning / Pearson Education, Sixth edition, 2015. 

T3 
Ballou Ronald H, Business Logistics and Supply Chain Management, Pearson Education, 

5th Edition, 2007. 

References 

R1 Amit Gupta & B.L. Gupta, “Railway Engineering”, Standard Publish Distributors (2005) 

R2 
David Simchi-Levi, Philip Kaminsky, Edith Simchi-Levi, Designing and Managing the Supply 

Chain:Concepts, Strategies, and Cases, Tata McGraw-Hill, 2005. 

R3 Altekar Rahul V, Supply Chain Management-Concept and Cases, PHI, 2005. 

R4 

Joel D. Wisner, G. Keong Leong, Keah-Choon Tan, Principles of Supply Chain Management- A 

Balanced Approach, South-Western, Cengage, 2012. 
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19AU7303 ENGINE AUXILLARY SYSTEMS 
L T P C 

3 0 0 3 

Course Objectives 

1 To understand the Carburetion systems used in automobiles and their functions. 

2 To understand the gasoline injection systems used in automobiles and their functions. 

3 To understand the diesel injection systems used in automobiles and their functions. 

4 To understand the manifolds and mixture distribution in automobiles and their functions. 

5 To acquire knowledge in lubrication and cooling systems used in automobiles and their functions. 

 

UNIT I CARBURETION (9) 

Introduction- principle of working-factors affecting carburetion-Air fuel mixtures-mixture requirements at different 

loads and speeds- Carburetor-Essential Parts-different circuits-compensating devices-working -types- Chokes-Effects 

of altitude on carburetion. 

 

UNIT II ELECTRONICS INJECTION SYSTEMS (9) 

Introduction-Need of Gasoline injection-types-components-EFI-merits-Demerits-MPFI system- port injection- throttle 

body injection-Function of MPFI-Electronic control system - group gasoline injection system- electronic diesel 

injection system - EDI control-CRFI system. 

 

UNIT III DIESEL FUEL INJECTION (9) 

Factors influencing fuel spray atomization- penetration and dispersion of diesel and heavy oils and their properties- 

rate and duration of injection- fuel line hydraulics- fuel pump- injectors- CRDI systems and its merits and demerits. 

 

UNIT IV INTAKE ANS EXHAUST MANIFOLDS (9) 

Intake system components- Discharge coefficient- Pressure drop-Air filter-Intake manifold-Connecting pipe-Exhaust 

system components-Exhaust manifold and exhaust pipe- Spark arresters- Waste heat recovery-Exhaust mufflers-Type 

of mufflers- exhaust manifold expansion. 

 

UNIT V LUBRICATION AND COOOLING SYSTEMS (9) 

Lubricants-lubricating systems- Lubrication of piston rings- bearings-oil consumption-Oil cooling. Heat transfer 

coefficients-liquid and air-cooled engines-coolants-additives and lubricity improvers- concept of adiabatic engines. 

TOTAL:45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: 
At the end of the course, the student will be familiar with the functionality, construction, working principle 

of carburetion. 

CO2: Illustrate the electronics injection systems in automotive engines. 

CO3: Illustrate the diesel fuel injection systems in automotive engines. 

CO4: Students can Improve the Manifolds and Mixture Distribution in IC engine. 

CO5: Summarize the lubrication and cooling system in automotive engines. 

Text Books 

T1 Ramalingam. K.K., “Internal Combustion Engine”, scitech publications,2003 

T2 Ganesan V. “Internal Combustion Engines”, Third Edition, Tata McGraw-Hill, 2007. 

References 

R1 
Konrad Reif, "Fundamentals of Automotive and Engine Technology (Bosch Professional Automotive 

Information", Springer Nature,2014. 
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19AU7304 TRIBOLOGY AND TEROTECHNOLOGY  
L T P C 

3 0 0 3 

Course Objectives 

1.  To understand the concept of tribology with its mechanisms and measurement techniques. 

2.  To understand friction between surfaces and its behavior in different materials. 

3.  To learn concept of wear, types and its influence in various materials. 

4.  To understand the concepts lubrication along with its characteristics.  

5.  To understand the basic concepts of Terotechnology and scheduled maintenance. 
  

UNIT I INTRODUCTION TO TRIBOLOGY (9) 

Introduction to contact between solid surfaces - Analysis of the Contacts - Single Asperity Contact of Homogeneous 

and Frictionless Solids - Single Asperity Contact of Layered Solids in Frictionless and Frictional Contacts - Multiple 

Asperity Dry Contacts - Measurement of the Real Area of Contact - Measurement Techniques - Typical Measurements.  

   

UNIT II FRICTION (9) 

Introduction to Friction - Solid–Solid Contact - Rules of Sliding Friction - Basic Mechanisms of Sliding Friction - 

Other Mechanisms of Sliding Friction - Friction Transitions During Sliding - Static Friction - Stick-Slip - Rolling 

Friction - Liquid-Mediated Contact - Friction of Materials - Friction of Metals and Alloys - Friction of Ceramics - 

Friction of Polymers - Friction of Solid Lubricants 

   

UNIT III WEAR (9) 

Introduction to wear - types of Wear Mechanism - Adhesive Wear - Abrasive Wear (by Plastic Deformation and 

Fracture) - Fatigue Wear - Impact Wear - Chemical (Corrosive) Wear - Electrical-Arc-Induced Wear - Fretting and 

Fretting Corrosion - Types of Particles Present in Wear Debris - Plate-Shaped Particles - Ribbon-Shaped Particles - 

Spherical Particles - Irregularly Shaped Particles - Wear of Materials - Wear of Metals and Alloys - Wear of Ceramics 

- Wear of Polymers. 

   

UNIT IV LUBRICATION (9) 

Introduction to Fluid Film Lubrication - Regimes of Fluid Film Lubrication - Hydrostatic Lubrication -  Hydrodynamic 

Lubrication - Electrohydrodynamic Lubrication - Mixed Lubrication - Boundary Lubrication - Viscous Flow and 

Reynolds Equation - Viscosity and Newtonian Fluids - Fluid Flow - Hydrostatic Lubrication - Hydrodynamic 

Lubrication - Thrust Bearings - Journal Bearings - Squeeze Film Bearings - Gas-Lubricated Bearings - 

Electrohydrodynamic Lubrication - Forms of Contacts - Line Contact - Point Contact - Thermal Correction - Lubricant 

Rheology 

UNIT V TEROTECHNOLOGY (9) 

Terotechnology and its influence on plant engineering and maintenance, specific application areas, Overall 

effectiveness of equipment (OEE) and its measurement RAM analysis: Reliability, Availability, Inherent & 

Operational and Maintainability. Maintenance Management Practice –Various types of maintenance, breakdown, 

preventive, periodic or predictive, condition-based maintenance as predictive preventive maintenance. 

 

TOTAL: 45 PERIODS 

 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Understand the basics of Tribology and importance in engineering field. 

CO2: Infer about the friction and its associated effects on surfaces. 

CO3: Understand the wear, its mechanisms and debris analysis. 

CO4: Explain the lubrication principles and methods in real time. 

CO5: Comprehend the concepts of terotechnology and the importance of scheduled maintenance in industries. 
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Text Books 

T1 Bharat Bhusan, “Introduction to Tribology”, John Wiley & Sons Publication, 2nd Edition, 2013 

T2 Gwidon W. Stachowiak, Andrew W. Batchelor “Engineerring Tribology”, Butterworth Heinemann – Elsevier 

Publications, 3rd Edition, 2005. 

References 

R1 Dr. Bo N. J. Persson, “Sliding Friction Physical Principles and Applications”, Springer Publications, 2nd Edition, 

Springer Publications, 2000. 

R2 B Bhadury and S.K. Basu, “Terotechnology: Reliability Engineering and Maintenance Management”, Asian Books, 

New Delhi 2002. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

\ 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Department of Automobile Engineering | Hindusthan College of Engineering and Technology | Curriculum & Syllabus R 2019 

 

 
                                                                                       Page | 14  

 

19AU7305R ENTERPRENEURSHIP DEVELOPMENT 
L T P C 

3 0 0 3 

Course Objectives 

1 Explaining the types, characteristics of entrepreneurship and its role in economic development. 

2 
Applying the theories of achievement motivation and the principles of entrepreneurship development 

program to enterprise. 

3 Selecting the appropriate form of business ownership in setting up an enterprise. 

4 Applying the fundamental concepts of finance and accounting to enterprise. 

5 To understand the government policy and start up procedure for small scale industries. 

 

UNIT I ENTREPRENEURSHIP (9) 

Entrepreneur – Types of Entrepreneurs – Difference between Entrepreneur and Intrapreneur Entrepreneurship in 

Economic Growth- Factors Affecting Entrepreneurial Growth. 

UNIT II MOTIVATION   (9) 

Major Motives Influencing an entrepreneur – Achievement Motivation Training-Self Rating- Business Games- 

Thematic Apperception Test – Stress Management-Entrepreneurship Development Programs – Need- Course 

Objectives. 

UNIT III BUSINESS   (9) 

Small Enterprises – Definition, Classification – Characteristics, Ownership Structures – Project Formulation – Steps 

involved in setting up a Business – identifying, selecting a Good Business opportunity- Market Survey and Research, 

Techno Economic Feasibility Assessment – Preparation of Preliminary Project Reports – Project Appraisal – Sources 

of Information – Classification of Needs and Agencies. 

UNIT IV FINANCING AND ACCOUNTING (9) 

Need – Sources of Finance- Term Loans- Capital Structure-Financial Institution-Management of working Capital-

Costing-Break Even Analysis-Taxation – Income Tax-Excise Duty – Sales Tax – Return on Investment, Cost 

estimation and cost of ownership. 

UNIT V SUPPORT TO ENTREPRENEURS (9) 

Sickness in small Business – Concept-Magnitude-Causes and Consequences- Corrective Measures - Business 

Incubators – Government Policy for Small Scale Enterprises – Growth Strategies in small industry – Expansion-

Diversification- Joint Venture-Merger and Sub Contracting. 

TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Explain the types, characteristics of entrepreneurship and its role in economic development 

CO2: Apply the theories of achievement motivation and the principles of entrepreneurship development program 

CO3: Select the appropriate form of business ownership in setting up an enterprise. 

CO4: Apply the fundamental concepts of finance and accounting to enterprise. 

CO5: 
Identify sickness in industry, select the appropriate corrective measures, and identify the growth strategies in 

enterprise. 

Text Books 

T1 Khanka. S.S, “Entrepreneurial Development” S.Chand & Co. Ltd., Ram Nagar, New Delhi, 2013. 

T2 Donald F Kuratko, “Entrepreneurships – Theory, Process and Practice”, Cengage Learning, 2014. 

References 

R1 Hisrich R D, Peters M P, “Entrepreneurship” 8th Edition, Tata McGraw-Hill, 2013. 

R2 Mathew J Manimala, “Entrepreneurship theory at cross roads: paradigms and praxis”, Dream tech, 2005. 

R3 Charantimath, P. M., “Entrepreneurship Development and Small Business Enterprises”, Pearson, 2006. 
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19AU7306R 

 
 

AUTOMOTIVE EMBEDDED SYSTEM 
 

L T P C 

3 0 0 3 

Course Objectives 

1.  To facilitate students to learn basic embedded system in automobile. 

2.  To train the learners in embedded communication 

3.  To introduce the drive by wire technologies 

4.  To enhance knowledge in hardware module 

5.  To equip the trainers in software developments tool 

 

UNIT I INTRODUCTION (9) 

Body and convenience electronics, Vehicle power supply controllers and lighting modules, Door control modules Safety 

electronics, Active safety systems - ABS, ASR& ESP. Passive safety systems restrained systems and their associated 

sensor in an automobile. Power train electronics, Petrol Engine Management, Infotainment electronics, Dashboard 

Instrument cluster, car audio, telematics system, navigation system, multimedia systems. Cross application technologies 

42-volt vehicle power supply system  

   

UNIT II EMBEDDED COMMUNICATIONS (9) 

A Review of Embedded Automotive Protocols, Dependable Automotive CAN Networks, Flex Ray Protocol. 

   

UNIT III DRIVE BY WIRE (9) 

Challenges and opportunities of X by Wire: System and design requirements steer by wire, brake by wire, suspension 

by wire, gas by wire, power by wire, and shift by wire. Future of automotive Electronics. 

   

UNIT IV HARDWARE MODULES (9) 

MC9S12XD family features Modes of operation: functional block diagram overview, Programming model Map 

Overview Pulse width Modulator (PWM) On chip ADC serial communication protocol SCI,SPI,IIC,CAN. 

  

UNIT V SOFTWARE DEVELOPMENTS TOOLS (9) 

Introduction to HCS12XDT512 Student learning kit & PBMCU (Project board), Introduction to code warrior IDE 

editing, debugging simulating simple programs. Flashing code into HCS12XDT512 SLK board and testing. 

                                                                                                                                        TOTAL: 45 PERIODS 

Course Outcomes 

At the end of this course students will be able to: 

CO1: Understand the basic embedded system in automobile 

CO2: Practiced in embedded communication. 

CO3: Introduced to gain information of drive by wire technology. 

CO4: Acquired various types of hardware module. 

CO5: Gain knowledge in software developments tool 

Text Books 

T1 William B. Ribbens, "Understanding Automotive Electronics- An Engineering Perspective", Seventh 

edition. Butterworth-Heinemann Publications. 

T2 Ronald K. Jurgen. "Automotive Electronics Handbook", Mc-Graw Hill. 

References 
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R1 Kiencke, Uwe. Nielsen&Lars. "Automotive Control Systems for Engine, Driveline and Vehicle", Second 

edition, Springer Publication. 

R2 Tao Zhang, Luca Delgrossi. "Vehicle Safety Communications: Protocols, Security and Privacy", Wiley 

Publication. 

R3 Robert Bosch," Automotive Hand Book", Fifth edition, SAE Publications. 
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B.E. AUTOMOBILE ENGINEERING  

CO’S, PO’S & PSO’S MAPPING 

ACADEMIC YEAR 2022-23 

SEMESTER I  

22MA1101/ MATRICES AND CALCULUS  

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO1 

 

 

PSO2 

 

CO1 3 3 3 3 3 - - - - - - 2 2 1 

CO2 3 3 3 2 2 - - - - - - 2 2 2 

CO3 3 3 3 2 3 - - - - - - 2 2 2 

CO4 3 3 3 3 3 - - - - - - 2 2 3 

CO5 3 3 3 3 3 - - - - - - 2 1 2 

AVG 3 3 3 2.6 2.8 - - - - - - 2 1.8 2 

 

 

22ME1201 - ENGINEERING DRAWING 

 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO11 

 

 

PSO12 

 

CO1 2 3 2 - 1 - 1 - - 1 1 1 1 2 

CO2 3 3 2 1 1 - 1 - - 1 1 1 1 2 

CO3 3 3 3 - 1 1 1 - - 1 1 - 1 1 

CO4 3 3 3 1 1 2 1 - - 1 1 1 1 1 

CO5 3 3 3 1 1 3 1 - - 1 1 1 1 1 

Avg 2.8 3 2.6 1 1 2 1 - - 1 1 1 1 1.4 

 

22HE1151 / ENGLISH FOR ENGINEERS 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO1 

 

 

PSO2 

 

CO1 2         1 2 2 2 3 1 1 1 2 

CO2 2 1     1 1 1 2 2 3   2   2 

CO3 2 1     1 1 2 3 3 3   1 1 2 

CO4 2 1       1 2 2 2 3 1 1     

CO5 2         1 1 2 3 3   1 1 2 

Avg 2 1 - - 1 1 1.6 2.2 2.4 3 1 1.2 1 2 
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22PH1151/PHYSICS FOR NON CIRCUIT ENGINEERING 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO1 

 

 

PSO2 

 

CO1 3 3 3 2 3 1 1 - 1 - 2 3 3 2 

CO2 3 3 2 2 1 1 1 - 1 - 2 2 3 1 

CO3 3 3 2 2 2 1 1 - 1 - 1 2 2 2 

CO4 3 2 3 1 3 1 1 - 1 - 1 2 2 1 

CO5 3 2 3 1 2 1 1 - 1 - 2 2 2 1 

Avg 3 2.6 2.6 1.6 2.2 1 1 - 1 - 1.6 2.2 2.4 1.4 

 

22IT1151 – PYTHON PROGRAMMING AND PRACTICES 

 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO1 

 

 

PSO2 

 

CO1 3 3 3 2 3 1 1 - 1 - 2 3 3 2 

CO2 3 3 2 2 1 1 1 - 1 - 2 2 3 1 

CO3 3 3 2 2 2 1 1 - 1 - 1 2 2 2 

CO4 3 2 3 1 3 1 1 - 1 - 1 2 2 1 

CO5 3 2 3 1 2 1 1 - 1 - 2 2 2 1 

Avg 3 2.6 2.6 1.6 2.2 1 1 - 1 - 1.6 2.2 2.4 1.4 

 

22HE1071 / UNIVERSAL HUMAN VALUES 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO1 

 

 

PSO2 

 

CO1 - - - - - 1 3 1 1 - 1 - - 2 

CO2 - - - - - 2 3 2 1 - 2 - - 2 

CO3              2 

CO4 - - - - - 2 1 1 1 - 2 - - 3 

CO5 - - - - - 1 2 1 1 - 1 - - 2 

Avg - - - - - 1 2 1 1 - 2 - - 2.2 
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22MA2101/ DIFFERENTIAL EQUATIONS AND COMPLEX ANALYSIS  

 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO1 

 

 

PSO2 

 

CO1 3 3 3 2 2 - - - - - - 2 2 2 

CO2 3 3 3 2 3 - - - - - - 2 2 2 

CO3 3 3 3 3 3 - - - - - - 2 2 2 

CO4 3 3 3 3 3 - - - - - - 2 2 3 

CO5 3 3 3 3 3 - - - - - - 2 2 2 

Avg 3 3 3 2.6 2.8 - - - - - - 2 2 2.2 

 

 

22CY2101/ ENVIRONMENTAL  STUDIES 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO1 

 

 

PSO2 

 

 

PSO3 

CO1 3 2 2 - 2 1 1 - - - - 1 1 - - 

CO2 3 2 2 - 2 1 - - - - - 1 - - - 

CO3 3 2 2 - 2 1 1 - - - - 1 - - - 

CO4 3 2 2 2 2 1 - - - - - 1 - 1 1 

CO5 3 2 2 - 2 1 - - - - - 1 - 1 - 

Avg 3 2 2 2 2 1 1 - - - - 1 1 1 1 

 

 

22PH2101/ BASICS  OF  MATERIAL  SCIENCE 

 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO1 

 

 

PSO2 

 

CO1 3 2 1 1 1 1 1       1 2     

CO2 3 3 1 1 2           1 2     

CO3 3 2 1 2 2           1 2     

CO4 3 3 1 2 2 1         1 2     

CO5 3 2 2 3 2 1 2       1 2     

Avg 3 2.4 1.2 1.8 1.8 1 1.5     1 2   
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22ME2101 - ENGINEERING MECHANICS 

 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO11 

 

 

PSO12 

 

CO1 3 3 1 - - - 1 - - - 1 1 1 2 

CO2 3 3 2 1 - - 1 - - - 1 1 1 2 

CO3 3 3 1 - - 1 1 - - 1 1 - 1 1 

CO4 3 3 2 1 - 2 1 - - 1 1 1 1 1 

CO5 3 3 2 1 - 3 1 - - 1 1 1 1 1 

Avg 3 3 1.6 1   2 1     1 1 1 1 1.4 

 

22CY2152/ APPLIED CHEMISTRY  

 

 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO1 

 

 

PSO2 

 

CO1 2 3 3 1 1 1 1 - 1 - 1 2 - - 

CO2 2 3 2 1 1 1 1 - 1 - 1 2 - - 

CO3 2 2 2 2 1 1 1 - 1 - 1 2 - - 

CO4 2 2 3 1 2 1 1 - 1 - 2 2 - 1 

CO5 2 3 3 2 2 1 1 - 1 - 1 2 - - 

Avg 2 2.6 2.6 1.4 1.4 1 1   1  1.2 2  1 

 

22HE2151/ EFFECTIVE TECHNICAL COMMUNICATION 

 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO1 

 

 

PSO2 

 

CO1 1   2     1   1 3   1   2 1 

CO2 2 1       2 2 2 3   2   1 1 

CO3 2   1     2   1 3   2   1 1 

CO4 1 2       1   1 3   1   1 1 

CO5 1     2   1   1 3   2   1 1 

Avg 1.4 1.5 1.5 2  1.4 2   3  1.6  1.2 1 
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22ME2001 - ENGINEERING PRACTICES 

 

PO& 

PSO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 

 

PO10 

 

PO11 

 

PO12 

 

 

PSO11 

 

 

PSO12 

 

CO1 3 2 3 2 3 -   1 - 1 2 - 3  1 2 

CO2  3  2 3  2 3     1    1   2    3  1  2  

CO3  3  2 3   2 3    1     1  2    3  1   2 

CO4  3  2 3   2     1     1  2    3  1 2  

CO5  3  2  3  2 2     1    1  2    3 1   2 

Avg 3 2 3 2 2.66  1  1 2   1 2 

 

SEMESTER III – R 2019 

21MA3101 - FOURIER SERIES AND STATISTICS 

 

CO's PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 3 2 2 2 - - - - - 2 3 1 

CO2 3 3 3 2 2 2 - - - - - 3 2 3 

CO3 3 3 3 2 2 2 - - - - - 2 2 2 

CO4 3 3 3 1 2 2 - - - - - 2 2 2 

CO5 3 2 3 2 2 2 - - - - - 2 2 3 

Avg 
3 2.6 3 1.8 2 2 0 0 0 0 0 2.2 2.2 2.2 

 

 

21AU3201 - FLUID AND PNEUMATIC SYSTEMS 

 

CO's PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 1 1 3 - 2 2 - - 3 - 3 2 3 

CO2 3 1 1 3 2 - - - - 2 - 2 2 3 

CO3 3 2 2 2 2 - - - - 2 - 2 2 3 

CO4 3 1 1 2 2 2 2 - - 2 - 2 2 3 

CO5 3 1 1 2 2 - - - - 2 - 2 2 3 

Avg 3 1.2 1.2 2.4 2 2 0 0 0 0 0 2.2 2 3 
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21AU3202 - ENGINEERING THERMODYNAMICS 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 2 3 2 - - - - 2 - 2 3 3 

CO2 3 3 2 2 1 - 2 - - 2 - 2 3 3 

CO3 3 3 2 2 2 - - - - 2 - 1 3 3 

CO4 3 2 1 2 2 - - - - 2 - 1 3 2 

CO5 3 2 1 2 2 - 2 - - 2 - 1 3 2 

AVG 3 2.6 1.6 2.2 1.8 - 2 - - 2 - 1.4 3 2.6 

 

 

21AU3203 - THEORY OF AUTOMOTIVE ENGINES 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 2 2 3 3 3 3 - - 2 - 3 2 3 

CO2 3 3 2 2 2 2 2 - - 2 - 2 3 3 

CO3 2 2 - 3 3 3 3 - - 2 - 3 2 3 

CO4 2 2 2 2 2 2 2 - - 2 - 2 2 3 

CO5 3 3 2 2 3 2 2 - - 2 - 2 2 2 

AVG 2.6 2.4 2 2.4 2.6 2.4 2.4 - - 2 - 2.4 2.2 2.8 

 

 

21AU3251 - AUTOMOTIVE STRUCTURES AND DESIGN 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-

2 

CO1 3 3 3 1 - - - - - 1 - 2 2 3 

CO2 3 3 2 1 - - - - - 1 - 2 2 2 

CO3 2 3 3 3 - - - - - 2 - 2 2 3 

CO4 3 3 2 3 - - - - - 1 - 2 2 3 

CO5 3 3 2 1 - - - - - 2 - 2 2 2 

AVG 2.8 3 2.4 1.8 - - - - - 1.4 - 2 2 2.6 
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21AU3001 - AUTOMOTIVE COMPONENTS LABORATORY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 1 1 2 - 2 3 - - 3 - 3 2 2 

CO2 2 2 2 2 - - 3 - - 3 - 3 3 2 

CO3 2 2 2 2 - - 2 - - 2 - 2 3 3 

CO4 2 2 1 2 2 - 2 - - 1 - 2 3 3 

CO5 2 2 2 1 2 - 2 - - 2 - 2 2 2 

AVG 2.2 1.8 1.6 1.8 2 2 2.4 - - 2.2 - 2.4 2.6 2.4 

 

21AU3002 - COMPUTER AIDED DRAWING LAB 

 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO 1 3 3 1 1 1 1 1 1 1 1 2 2 3 3 

CO 2 3 3 2 1 1 1 1 1 1 1 1 2 2 3 

CO 3 3 3 2 1 1 1 1 1 1 1 1 2 2 3 

CO 4 3 3 1 1 1 1 1 1 1 1 1 2 2 3 

CO 5 3 1 1 1 1 1 1 1 1 1 1 1 2 1 

AVG 3 2.6 1.4 1 1 1 1 1 1 1 1 1.8 2.2 2.6 

 

21MA4101 - NUMERICAL METHODS 

 

CO's PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 2 3 1 2 2 - - - - - 2 3 1 

CO2 3 3 3 2 2 2 - - - - - 3 2 3 

CO3 3 3 3 1 2 2 - - - - - 2 2 2 

CO4 3 3 3 1 2 2 - - - - - 2 2 2 

CO5 3 2 3 2 1 1 - - - - - 2 2 3 
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21AU4201 - MECHANISM AND MACHINE THEORY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 2 2 1 3 3 - - - 3 - 1 2 3 

CO2 3 3 2 1 3 3 - - - 2 - 1 2 2 

CO3 2 3 3 3 2 2 - - - 2 - 1 2 2 

CO4 3 3 2 3 2 2 - - - 2 - 1 2 3 

CO5 3 3 2 1 2 2 - - - 2 - 1 2 2 

AVG 2.8 2.8 2.2 1.8 2.4 2.4 - - - 2.2 - 1 2 2.4 

 

21AU4202 - AUTOMOTIVE ENGINE COMPONENTS DESIGN 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 3 2 3 3 2 - - - - 3 3 2 

CO2 3 3 3 2 3 2 2 - - - - 2 3 2 

CO3 3 3 3 2 3 2 2 - - - - 2 3 2 

CO4 3 3 3 1 2 2 2 - - - - 3 3 2 

CO5 3 3 3 1 2 2 1 - - - - 2 2 2 

AVG 3 3 3 1.6 2.6 2.2 1.8 - - - - 2.4 2.8 2 

 

21AU4203 - TWO AND THREE WHEELER TECHNOLOGY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 2 1 3 - 3 3 - - 2 - 3 3 2 

CO2 3 2 - 3 - 3 2 - - 2 - 3 2 2 

CO3 3 2 2 3 - 2 2 - - 2 - 2 3 2 

CO4 2 3 3 3 1 2 2 - - 2 - 2 3 2 

CO5 3 3 2 2 1 2 2 - - 2 - 2 3 3 

AVG 2.8 2.4 2 2.8 1 2.4 2.2 - - 2 - 2.4 2.8 2.2 
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22AU4251 - FUNDAMENTALS OF HEAT TRANSFER 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 2 3 - 2 2 - - 1 - 2 3 3 

CO2 3 3 2 2 - 2 2 - - 1 - 1 3 2 

CO3 3 3 1 1 - 2 2 - - 1 - 1 3 3 

CO4 3 2 2 2 - 2 2 - - 1 - 1 3 2 

CO5 3 2 1 1 - 1 1 - - 1 - 2 3 3 

AVG 3 2.6 1.6 1.8 - 1.8 1.8 - - 1 - 1.4 3 2.6 

 

21AU4001 - COMPUTER AIDED AUTOMOTIVE ENGINE COMPONENTS DESIGN LABORATORY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 3 2 3 3 3 - - 2 - 2 3 3 

CO2 3 3 3 2 2 3 2 - - 2 - 2 2 2 

CO3 3 2 3 2 2 2 3 - - 3 - 1 2 2 

CO4 3 2 3 3 3 2 2 - - 2 - 3 3 3 

CO5 3 3 3 3 3 2 2 - - 2 - 3 3 3 

AVG 3 2.6 3 2.4 2.6 2.4 2.4 - - 2.2 - 2.2 2.6 2.6 

 

21AU4002 - TWO AND THREE WHEELER TECHNOLOGY LABORATORY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 3 3 2 2 2   3 2 3 2 3 3 

CO2 3 3 3 3 2 2 1   3 1 2 2 2 2 

CO3 3 3 3 3 2 1 1   1 1 1 1 2 2 

CO4 3 3 3 3 2 2 1   2 2 3 3 3 3 

CO5 3 3 3 3 2 2 2   2 2 3 3 3 3 

AVG 3 3 3 3 2 1.8 1.4 - 2.2 1.6 2.4 2.2 2.6 2.6 
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19AU5201 - AUTOMOTIVE EMISSION AND POLLUTION CONTROL 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 2 3 2 - 3 2 - 3 - 2 2 2 

CO2 2 3 2 2 2 - 2 - - 2 - 1 3 2 

CO3 3 3 2 2 2 2 2 2 - 2 - 2 3 2 

CO4 2 2 1 2 - - 2 - - 2 - 2 2 2 

CO5 2 2 2 2 2 - 2 - - 2 - 2 2 2 

AVG 2.2 2.4 1.8 2.2 2 2 2.2 2 - 2.2 - 1.8 2.4 2 

19AU5202 - VEHICLE DESIGN AND DATA CHARACTERISTICS 

 

19AU5203 - AUTOMOTIVE FUELS AND LUBRICANTS 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 3 1 1 - - - - 1 - 1 2 3 

CO2 3 3 2 1 1 1 - - - 1 - 1 2 2 

CO3 2 3 3 3 1 - - - - 1 - 1 2 2 

CO4 3 3 2 3 2 2 - - - 1 - 1 2 3 

CO5 3 3 2 1 1 1 - - - 1 - 1 2 2 

AVG 2.8 3 2.4 1.8 1.2 1.333 - - - 1 - 1 2 2.4 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 1 1 - 2 - - 2 - 2 - 3 1 1 

CO2 1 2 2 2 2 - - - - 2 - 2 2 1 

CO3 2 2 3 2 2 - - - - 2 - 2 1 1 

CO4 3 1 1 2 2 - - 2 - 2 - 2 1 1 

CO5 2 2 3 2 1 - - - - 2 - 2 2 1 

AVG 2 1.6 2 2 1.8 - - 2 - 2 - 2.2 1.4 1 
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19AU5251 - AUTOMOTIVE TRANSMISSION 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 2 3 2 3 2 3 - - 3 - 2 2 3 

CO2 3 2 3 2 3 2 2 - - 3 - 2 2 3 

CO3 3 3 2 - 3 3 3 - - 2 - 2 2 3 

CO4 3 3 2 - 2 2 2 - - 2 - 1 2 3 

CO5 3 3 2 - 3 2 2 - - 2 - 1 2 3 

AVG 3 2.6 2.4 2 2.8 2.2 2.4 - - 2.4 - 1.6 2 3 

 

19AU5252 - AUTOMOTIVE CHASSIS COMPONENTS DESIGN 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 3 1 - 3 3 - - 2 - 2 2 3 

CO2 3 2 3 1 - 1 1 - - 2 - 1 2 3 

CO3 3 3 2 1 - 3 3 - - 2 - 1 2 2 

CO4 3 3 2 1 - 2 2 - - 2 - 2 3 2 

CO5 3 3 2 1 - 2 2 - - 2 - 2 2 2 

AVG 3 2.8 2.4 1 - 2.2 2.2 - - 2 - 1.6 2.2 2.4 

 

19AU5001 - ENGINE PERFORMANCE AND EMISSION TESTING LABORATORY 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 2 3 3 2 3 3   - 1   3 3 2 

CO2 3 2 3 3 2 3 3   - 1   2 2 3 

CO3 3 2 3 3 2 3 2   - 1   3 3 3 

CO4 3 2 3 2 2 2 2   - 1   2 2 2 

CO5 3 2 3 2 1 2 2   - 1   2 3 3 

AVG 3 2 3 2.6 1.8 2.6 2.4 - - 1 - 2.4 2.6 2.6 
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19AU5002 - AUTOMOTIVE FUELS AND LUBRICANTS LABORATORY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 2 3 3 3 3 - - 3 - 3 3 2 

CO2 2 2 2 2 3 2 2 - - 3 - 3 3 2 

CO3 3 2 2 3 3 2 2 - - 3 - 2 3 2 

CO4 2 3 2 3 3 3 2 - - 2 - 2 2 2 

CO5 1 3 1 3 2 3 2 - - 2 - 2 2 2 

AVG 2.2 2.6 1.8 2.8 2.8 2.6 2.2 - - 2.6 - 2.4 2.6 2 

 

19AU6201 - TOTAL QUALITY MANAGEMENT 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 - - - - - 2 2 3 3 2 3 2 1 1 

CO2 - - - - - 2 2 3 2 2 3 2 1 - 

CO3 - - - - - 1 2 3 2 2 3 2 1 - 

CO4 - - - - - 2 2 3 2 2 3 2 1 - 

CO5 - - - - - 2 2 3 3 2 2 1 1 - 

AVG - - - - - 1.8 2 3 2.4 2 2.8 1.8 1 1 

 

19AU6202 - VEHICLE DYNAMICS AND CONTROL SYSTEMS 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 3 3 3 2 - - - - 2 - - 2 3 

CO2 2 3 3 3 2 - - - - 2 - - 2 2 

CO3 2 2 3 3 2 - - - - 1 - - 2 3 

CO4 3 3 2 3 2 - - - - 1 - - 2 3 

CO5 3 3 2 2 1 - - - - 2 - - 2 2 

AVG 2.4 2.8 2.6 2.8 1.8 - - - - 1.6 - - 2 2.6 



Hindusthan College of Engineering and Technology 
(An Autonomous Institution, Affiliated to Anna University, Chennai 

Approved by AICTE, New Delhi& Accredited by NAAC with ‘A’ Grade)  

        Coimbatore, Tamil Nadu. 

 

 

 

 

19AU6203 - FINITE ELEMENT ANALYSIS 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 3 3 3 2 - - - - 2 - - 2 3 

CO2 2 3 3 3 2 - - - - 2 - - 2 2 

CO3 2 2 3 3 2 - - - - 1 - - 2 3 

CO4 3 3 2 3 2 - - - - 1 - - 2 3 

CO5 3 3 2 2 1 - - - - 2 - - 2 2 

AVG 2.4 2.8 2.6 2.8 1.8 - - - - 1.6 - - 2 2.6 

 

19AU6251 - AUTOMOTIVE VEHICLE BODY AND AERODYNAMICS 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 1 1 2 3 3 - - 3 - 3 3 2 

CO2 1 2 - 2 2 3 3 - - 3 - 2 2 3 

CO3 1 2 2 3 2 3 3 - - 2 - 2 3 2 

CO4 2 3 3 1 2 2 3 - - 2 - 2 3 2 

CO5 1 3 2 2 1 1 2 - - 2 - 2 3 3 

AVG 1.4 2.4 2 1.8 1.8 2.4 2.8 - - 2.4 - 2.2 2.8 2.4 

 

19AU6001 - FINITE ELEMENT ANALYSIS LABORATORY 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 3 3 2 2 2   3 2 3 2 3 3 

CO2 3 3 3 3 2 2 1   3 1 2 2 2 2 

CO3 3 3 3 3 2 1 1   1 1 1 1 2 2 

CO4 3 3 3 3 2 2 1   2 2 3 3 3 3 

CO5 3 3 3 3 2 2 2   2 2 3 3 3 3 

AVG 3 3 3 3 2 1.8 1.4 - 2.2 1.6 2.4 2.2 2.6 2.6 
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19AU5301 - ALTERNATIVE FUELS AND ENERGY SYSTEMS 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 1 1 2 3 3 - - 3 - 3 3 2 

CO2 1 2 - 2 2 3 3 - - 3 - 2 2 3 

CO3 1 2 2 3 2 3 3 - - 2 - 2 3 2 

CO4 2 3 3 1 2 2 3 - - 2 - 2 3 2 

CO5 1 3 2 2 1 1 2 - - 2 - 2 3 3 

AVG 1.4 2.4 2 1.8 1.8 2.4 2.8 - - 2.4 - 2.2 2.8 2.4 

 

19AU5302 - TYRE TECHNOLOGY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 1 1 2 3 3 - - 3 - 3 3 2 

CO2 1 2 - 2 2 3 3 - - 3 - 2 2 3 

CO3 1 2 2 3 2 3 3 - - 2 - 2 3 2 

CO4 2 3 3 1 2 2 3 - - 2 - 2 3 2 

CO5 1 3 2 2 1 1 2 - - 2 - 2 3 3 

AVG 1.4 2.4 2 1.8 1.8 2.4 2.8 - - 2.4 - 2.2 2.8 2.4 

 

19AU5303 - AUTOMOTIVE MATERIALS AND MANUFACTURING TECHNOLOGY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO-

1 

PSO-

2 

CO1 3 1 1 - - - - - - 2 - - 2 2 

CO2 3 1 1 - - - - - - 2 - 1 2 2 

CO3 3 1 1 1 1 - - - - 2 - 2 2 2 

CO4 3 1 1 - 2 - - - - 2 - 2 2 2 

CO5 2 2 2 - - 1 1 - - 2 2 - 3 2 

AVG 2.8 1.2 1.2 1 1.5 1 1 - - 2 2 1.667 2.2 2 
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19AU5304R - BATTERY TECHNOLOGY 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO-

1 

PSO-

2 

CO1 3 1 1 - - - - - - 2 - - 2 2 

CO2 3 1 1 - - - - - - 2 - 1 2 2 

CO3 3 1 1 1 1 - - - - 2 - 2 2 2 

CO4 3 1 1 - 2 - - - - 2 - 2 2 2 

CO5 2 2 2 - - 1 1 - - 2 2 - 3 2 

AVG 2.8 1.2 1.2 1 1.5 1 1 - - 2 2 1.667 2.2 2 

 

19AU5305R -  PLASTIC PARTS MANUFACTURING TECHNOLOGY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO-

1 

PSO-

2 

CO1 3 1 1 - - - - - - 2 - - 2 2 

CO2 3 1 1 - - - - - - 2 - 1 2 2 

CO3 3 1 1 1 1 - - - - 2 - 2 2 2 

CO4 3 1 1 - 2 - - - - 2 - 2 2 2 

CO5 2 2 2 - - 1 1 - - 2 2 - 3 2 

AVG 2.8 1.2 1.2 1 1.5 1 1 - - 2 2 1.667 2.2 2 

 

19AU5306R - COMPOSITE MATERIALS 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO-

1 

PSO-

2 

CO1 3 1 1 - - - - - - 2 - - 2 2 

CO2 3 1 1 - - - - - - 2 - 1 2 2 

CO3 3 1 1 1 1 - - - - 2 - 2 2 2 

CO4 3 1 1 - 2 - - - - 2 - 2 2 2 

CO5 2 2 2 - - 1 1 - - 2 2 - 3 2 

AVG 2.8 1.2 1.2 1 1.5 1 1 - - 2 2 1.667 2.2 2 
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19AU6301 - AUTOMOTIVE AIR-CONDITIONING 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 1 1 2 3 3 - - 3 - 3 3 2 

CO2 1 2 - 2 2 3 3 - - 3 - 2 2 3 

CO3 1 2 2 3 2 3 3 - - 2 - 2 3 2 

CO4 2 3 3 1 2 2 3 - - 2 - 2 3 2 

CO5 1 3 2 2 1 1 2 - - 2 - 2 3 3 

AVG 1.4 2.4 2 1.8 1.8 2.4 2.8 - - 2.4 - 2.2 2.8 2.4 

 

19AU6302 - FUEL CELL TECHNOLOGY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 1 1 - - - - - - 2 - - 2 2 

CO2 3 1 1 - - - - - - 2 - 1 2 2 

CO3 3 1 1 1 1 - - - - 2 - 2 2 2 

CO4 3 1 1 - 2 - - - - 2 - 2 2 2 

CO5 2 2 2 - - 1 1 - - 2 2 - 3 2 

AVG 2.8 1.2 1.2 1 1.5 1 1 - - 2 2 1.667 2.2 2 

 

19AU6303 - ERGONOMICS IN AUTOMOTIVE DESIGN 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 1 1 - - - - - - 2 - - 2 2 

CO2 3 1 1 - - - - - - 2 - 1 2 2 

CO3 3 1 1 1 1 - - - - 2 - 2 2 2 

CO4 3 1 1 - 2 - - - - 2 - 2 2 2 

CO5 2 2 2 - - 1 1 - - 2 2 - 3 2 

AVG 2.8 1.2 1.2 1 1.5 1 1 - - 2 2 1.667 2.2 2 
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19AU6304R - ADDITIVE MANUFACTURING 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 1 1 - - - - - - 2 - - 2 2 

CO2 3 1 1 - - - - - - 2 - 1 2 2 

CO3 3 1 1 1 1 - - - - 2 - 2 2 2 

CO4 3 1 1 - 2 - - - - 2 - 2 2 2 

CO5 2 2 2 - - 1 1 - - 2 2 - 3 2 

AVG 2.8 1.2 1.2 1 1.5 1 1 - - 2 2 1.667 2.2 2 

 

19AU6305 – ROBOTICS 

 

19AU7202 - PROFESSIONAL ETHICS 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 2 2 - 3 2 2 - - - 3 2 2 

CO2 3 3 2 3 - 3 3 2 - - - 2 3 2 

CO3 3 3 1 2 - 3 2 2 - - - 2 2 3 

CO4 3 3 2 2 - 3 2 - - - - 2 2 2 

CO5 3 3 2 2 - 2 2 - - - - 2 3 2 

AVG 3 3 1.8 2.2 - 2.8 2.2 2 - - - 2.2 2.4 2.2 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 2 2 3 3 -     2 - 3 3 2 

CO2 3 2 2 2 3 3 2     2 - 3 3 2 

CO3 2 3 2 2 2 3 -     2 - 2 3 3 

CO4 2 3 2 2 2 2 -     2 - 2 3 3 

CO5 3 2 2 2 2 3 -     2 - 2 3 3 

AVG 2.4 2.4 2 2 2.4 2.8 2 - - 2 - 2.4 3 2.6 
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19AU7001 - ADVANCED ELECTRICAL AND ELECTRONICS LABORATORY 

 

19AU7002 - VEHICLE MAINTENANCE LABORATORY 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 3 2 2 - 3 2 2 - - - 3 2 2 

CO2 3 3 2 3 - 3 3 2 - - - 2 3 2 

CO3 3 3 1 2 - 3 2 2 - - - 2 2 3 

CO4 3 3 2 2 - 3 2 - - - - 2 2 2 

CO5 3 3 2 2 - 2 2 - - - - 2 3 2 

AVG 3 3 1.8 2.2 - 2.8 2.2 2 - - - 2.2 2.4 2.2 

 

19AU7901 - PROJECT WORK P 1 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO-

1 

PSO-

2 

CO1 3 3 3 3 2 2 2 3 3 3 3 3 3 3 

CO2 3 1 2 1 2 2 2 3 2 2 3 3 2 2 

CO3 2 3 3 2 2 2 2 1 3 3 2 2 3 3 

CO4 3 3 3 3 2 2 2 3 3 3 3 3 3 3 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 2 2 3 3 -     2 - 3 3 2 

CO2 3 2 2 2 3 3 2     2 - 3 3 2 

CO3 2 3 2 2 2 3 -     2 - 2 3 3 

CO4 2 3 2 2 2 2 -     2 - 2 3 3 

CO5 3 2 2 2 2 3 -     2 - 2 3 3 

AVG 2.4 2.4 2 2 2.4 2.8 2 - - 2 - 2.4 3 2.6 
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CO5 3 1 2 1 2 2 2 3 2 2 3 3 2 2 

AVG 2.8 2.2 2.6 2 2 2 2 2.6 2.6 2.6 2.6 2.8 2.6 2.6 

 

 

19AU7302 - ENTERPRENEURSHIP DEVELOPMENT 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 1 1 - 2 - - 2 - 2 - 3 1 1 

CO2 1 2 2 2 2 - - - - 2 - 2 2 1 

CO3 2 2 3 2 2 - - - - 2 - 2 1 1 

CO4 3 1 1 2 2 - - 2 - 2 - 2 1 1 

CO5 2 2 3 2 1 - - - - 2 - 2 2 1 

AVG 2 1.6 2 2 1.8 - - 2 - 2 - 2.2 1.4 1 

 

19AU7303 - AUTOMOTIVE EMISSION AND POLLUTION CONTROL 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 1 1 - 2 - - 2 - 2 - 3 1 1 

CO2 1 2 2 2 2 - - - - 2 - 2 2 1 

CO3 2 2 3 2 2 - - - - 2 - 2 1 1 

CO4 3 1 1 2 2 - - 2 - 2 - 2 1 1 

CO5 2 2 3 2 1 - - - - 2 - 2 2 1 

AVG 2 1.6 2 2 1.8 - - 2 - 2 - 2.2 1.4 1 

 

19AU7304 - ADVANCED THEORY OF IC ENGINES 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 1 1 - 2 - - 2 - 2 - 3 1 1 
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CO2 1 2 2 2 2 - - - - 2 - 2 2 1 

CO3 2 2 3 2 2 - - - - 2 - 2 1 1 

CO4 3 1 1 2 2 - - 2 - 2 - 2 1 1 

CO5 2 2 3 2 1 - - - - 2 - 2 2 1 

AVG 2 1.6 2 2 1.8 - - 2 - 2 - 2.2 1.4 1 

19AU7305 - VEHICLE DEALERSHIP MANAGEMENT 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 1 1 - 2 - - 2 - 2 - 3 1 1 

CO2 1 2 2 2 2 - - - - 2 - 2 2 1 

CO3 2 2 3 2 2 - - - - 2 - 2 1 1 

CO4 3 1 1 2 2 - - 2 - 2 - 2 1 1 

CO5 2 2 3 2 1 - - - - 2 - 2 2 1 

AVG 2 1.6 2 2 1.8 - - 2 - 2 - 2.2 1.4 1 

 

19AU7306 - OPERATION RESEARCH 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 1 1 - 2 - - 2 - 2 - 3 1 1 

CO2 1 2 2 2 2 - - - - 2 - 2 2 1 

CO3 2 2 3 2 2 - - - - 2 - 2 1 1 

CO4 3 1 1 2 2 - - 2 - 2 - 2 1 1 

CO5 2 2 3 2 1 - - - - 2 - 2 2 1 

AVG 2 1.6 2 2 1.8 - - 2 - 2 - 2.2 1.4 1 

 

19AU7307 - AUTOMOTIVE SENSOR AND EMBEDDED SYSTEMS 
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CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 1 1 - 2 - - 2 - 2 - 3 1 1 

CO2 1 2 2 2 2 - - - - 2 - 2 2 1 

CO3 2 2 3 2 2 - - - - 2 - 2 1 1 

CO4 3 1 1 2 2 - - 2 - 2 - 2 1 1 

CO5 2 2 3 2 1 - - - - 2 - 2 2 1 

AVG 2 1.6 2 2 1.8 - - 2 - 2 - 2.2 1.4 1 

19AU7308 - HYDRAULICS AND PNEUMATICS 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO-

1 

PSO-

2 

CO1 2 1 1 - 2 - - 2 - 2 - 3 1 1 

CO2 1 2 2 2 2 - - - - 2 - 2 2 1 

CO3 2 2 3 2 2 - - - - 2 - 2 1 1 

CO4 3 1 1 2 2 - - 2 - 2 - 2 1 1 

CO5 2 2 3 2 1 - - - - 2 - 2 2 1 

AVG 2 1.6 2 2 1.8 - - 2 - 2 - 2.2 1.4 1 

 

 

19AU7309 - TOTAL QUALITY MANAGEMENT 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO-

1 

PSO-

2 

CO1 2 1 1 - 2 - - 2 - 2 - 3 1 1 

CO2 1 2 2 2 2 - - - - 2 - 2 2 1 

CO3 2 2 3 2 2 - - - - 2 - 2 1 1 

CO4 3 1 1 2 2 - - 2 - 2 - 2 1 1 
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CO5 2 2 3 2 1 - - - - 2 - 2 2 1 

AVG 2 1. 2 2 1.8 - - 2 - 2 - 2.2 1.4 1 

 

19AU7310 - NON-DESTRUCTIVE TESTING OF MATERIALS 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 1 1 - 2 - - 2 - 2 - 3 1 1 

CO2 1 2 2 2 2 - - - - 2 - 2 2 1 

CO3 2 2 3 2 2 - - - - 2 - 2 1 1 

CO4 3 1 1 2 2 - - 2 - 2 - 2 1 1 

CO5 2 2 3 2 1 - - - - 2 - 2 2 1 

AVG 2 1.6 2 2 1.8 - - 2 - 2 - 2.2 1.4 1 

 

 

19AU8301 - DESIGN FOR MANUFACTURE AND ASSEMBLY 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 2 3 3 2 - - -  3 - 3 3 2 

CO2 3 2 2 3 2 2 - - - 3 - 3 3 2 

CO3 2 2 2 2 3 - - - - 2 - 2 2 2 

CO4 2 2 2 2 2 - - - - 2 - 2 2 2 

CO5 3 2 1 2 2 2 - - - 2 - 2 3 2 

AVG 2.4 2 1.8 2.4 2.4 2 - - - 2.4 - 2.4 2.6 2 
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19AU8302 - VEHICLE CONCEPT DESIGN AND STYLING 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 2 3 3 2 - - - 3 - 3 3 2 

CO2 3 2 2 3 2 2 - - - 3 - 3 3 2 

CO3 2 2 2 2 3 - - - - 2 - 2 2 2 

CO4 2 2 2 2 2 - - - - 2 - 2 2 2 

CO5 3 2 1 2 2 2 - - - 2 - 2 3 2 

AVG 2.4 2 1.8 2.4 2.4 2 - - - 2.4 - 2.4 2.6 2 

 

19AU8303 - OFF ROAD VEHICLES 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 2 3 3 2 - - - 3 - 3 3 2 

CO2 3 2 2 3 2 2 - - - 3 - 3 3 2 

CO3 2 2 2 2 3 - - - - 2 - 2 2 2 

CO4 2 2 2 2 2 - - - - 2 - 2 2 2 

CO5 3 2 1 2 2 2 - - - 2 - 2 3 2 

AVG 2.4 2 1.8 2.4 2.4 2 - - - 2.4 - 2.4 2.6 2 

 

 

 

19AU8305 - VEHICLE TROUBLESHOOTING AND MAINTENANCE 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 2 2 2 3 3 2 - - - 3 - 3 3 2 

CO2 3 2 2 3 2 2 - - - 3 - 3 3 2 

CO3 2 2 2 2 3 - - - - 2 - 2 2 2 

CO4 2 2 2 2 2 - - - - 2 - 2 2 2 
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CO5 3 2 1 2 2 2 - - - 2 - 2 3 2 

AVG 2.4 2 1.8 2.4 2.4 2 - - - 2.4 - 2.4 2.6 2 

 

 

 

 

19AU8306 - UNCONVENTIONAL MACHINING PROCESSES 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 
3 2 2 1 2 2 2     2   2 3 2 

CO2 
3 2 2 1 3 2 2     2   3 3 2 

CO3 
3 3 3 1 3 2 2     2   3 3 2 

CO4 
3 3 2 1 3 2 2     2   3 3 2 

CO5 
3 3 3 1 3 2 2     2   3 3 2 

AVG 3 2.6 2.4 1 2.8 2 2 - - 2 - 2.8 3 2 

 

19AU8307 - SUPERCHARGING AND SCAVENGING 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 
3 2 2 1 2 2 2     2   2 3 2 

CO2 
3 2 2 1 3 2 2     2   3 3 2 

CO3 
3 3 3 1 3 2 2     2   3 3 2 

CO4 
3 3 2 1 3 2 2     2   3 3 2 

CO5 
3 3 3 1 3 2 2     2   3 3 2 

AVG 3 2.6 2.4 1 2.8 2 2 - - 2 - 2.8 3 2 
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19AU8309 - PRINCIPLES OF MANAGEMENT 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 
3 2 2 1 2 2 2     2   2 3 2 

CO2 
3 2 2 1 3 2 2     2   3 3 2 

CO3 
3 3 3 1 3 2 2     2   3 3 2 

CO4 
3 3 2 1 3 2 2     2   3 3 2 

CO5 
3 3 3 1 3 2 2     2   3 3 2 

AVG 3 2.6 2.4 1 2.8 2 2 - - 2 - 2.8 3 2 

 

19AU8310 - NEW GENERATION AND HYBRID VEHICLES 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 
3 2 2 1 2 2 2     2   2 3 2 

CO2 
3 2 2 1 3 2 2     2   3 3 2 

CO3 
3 3 3 1 3 2 2     2   3 3 2 

CO4 
3 3 2 1 3 2 2     2   3 3 2 

CO5 
3 3 3 1 3 2 2     2   3 3 2 

AVG 3 2.6 2.4 1 2.8 2 2 - - 2 - 2.8 3 2 

 

19AU8311 - PRODUCT DESIGN AND DEVELOPMENT 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 
3 2 2 1 2 2 2     2   2 3 2 

CO2 
3 2 2 1 3 2 2     2   3 3 2 

CO3 
3 3 3 1 3 2 2     2   3 3 2 
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CO4 
3 3 2 1 3 2 2     2   3 3 2 

CO5 
3 3 3 1 3 2 2     2   3 3 2 

AVG 3 2.6 2.4 1 2.8 2 2 - - 2 - 2.8 3 2 

 

 

19AU8312 - VEHICLE TRANSPORT MANAGEMENT 

 

 

 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO-1 PSO-2 

CO1 3 2 1 1 - - - - - 2 - 1 3 2 

CO2 2 2 1 1 1 1 - - - 2 - 1 3 2 

CO3 3 2 1 1 2 2 1 - - 1 - 3 3 2 

CO4 2 2 - 1 - 1 1 - - 2 - 2 2 2 

CO5 2 2 1 1 - 1 1 - - 1 - 2 2 2 

AVG 2.4 2 1 1 1.5 1.25 1 - - 1.6 - 1.8 2.6 2 

 

 

 


