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couse | gaveat | Qe AUTOMOTIVE COMPONENTS MANUFACTURING o F Professional Elective L/ TIPLC
ode Name Category 3/0/,0 /3
Pre-requisite Courses | Nil \ Co-requisite Courses [Nil Progressive Courses [Nil

Course Offering Department | Automobile Engineering |Data Book / Codes/Standards Nil
(%)tj';s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |acquire knowledge in understanding the manufacturing processes of automotive components 1 2 3 1 2 ) 4 5 6 7 1819 10 11 12 |13 /1415
CLR-2: |understanding the professional and ethical responsibility =2 _ 2 =1 g £ -
CLR-3: |Understand The process to meet desired needs within realistic = SIS = 218 | = = i = 2 |

< .2l |28l = sla_|8 | S |g85| |2 | & |3

%,\Eggg 8% £ |®&|lgB|c EAls S S 5§ 2322«
Course Learning Outcomes . ; s5/358|8E|l|28=| & 53|23 88| & €5/ 8|8« E|BEISE|AlalA

, 9 At the end of this course, learners will be able to: 2o/o5| o8| | 22| 8 |83/ 8|88| S |22 |25 §E |28|es8313 3

(CLO): S0 ds|diZF| |he| a oo|lgsd|=5| o uep|lm|£=| O |aic|5%|a|a|a
CLO-1: |Understand the automotive component to be manufactured 1 90 85 H M M M L H M |H| M L M M |HIHIM
CLO-2: |Select the suitable materials for the component based on its functionality 2 95 90 H M M M L M M |H| M L L M HIM|L
CLO-3: |ldentify the suitable manufacturing process for the component 2 90 | 85 H H M M L L M |H| H L L M |H|H|M
CLO-4 : |Examine the primary & secondary machining operation. 2 95 90 H M M M L L M |H| M L M M |HIMIM
CLO-5: |Identify the possible defects and suggest suitable remedies 2 85 80 H M M M L L M |H| M L L M |HIH|L

Introduction to Automotive Engine

Manufacturing of Automotive Engine Components

Manufacturing of Air filters and catalytic

Manufacturing of glass & rubber

Manufacturing of Automotive body

Duration (hour) Components converter of spark plugs processing technology
09 09 09 09 09
Manufacturing of main bearing — Description, d o e . . pt
Introduction to automotive engines - Purpose, Material-Production requirement — Manyfactur ng O.f Alrfitor P vesep tlop of [Ra mqter TalproPar atlon.& mgl ting Automotive materials-Automotive steel
SLO-1 . ) ; ' ) r P Air filters, Functional requirement of air | Properties of glass-Classification of
parts, Their function requirement, Consistent wall thickness, Precise crush height, filters I - LtoMive apniication grades
S-1 process requirement g PP
Centrifugal casting Mold material, Consideration Materials — Core materials. sealing agents Glass melting furnace- Pot furnace, Hiah strenath &ultra-strenath-Stampin
SLO-2 |Material used in the automotive sector  |for main bearing in centrifugal casting.-Surface . . : Sealing agents, Day tank, Continuous tank, Electric gn streng 9 ping
" S ’ . supporting materials.-Production aluminum sheet
finishing for main bearing furnace
Manufacturing of an engine block of ! h . ’ . . e . Shaping process in glass working- . . o
SLO-1" |cylinder head-Functional requirement of Mangfacturlng of main bearing cap-Functional Mar?ufacturlng of oil filters-Description of Shaping of Glass- Spinning, Automgt/ve stamp/ng process & die-Die
. requirement oil filters ! . operations & tooling
S-2 an engine block processing, blowing
SLO-2 cylinder hegd-Matenals used in engine Mater{al requirement — Special treatment Functional requirement of ol fiters Shap{ng of flat glass — Rolling, float, Blank holder-Draw B
block casting materials for cap Drawing of glass tubs
Manufacturing process -Low pressure Production requirement-Process requirement — Forming of glass fibers-Centrifugal
SLO-1 |die casting, High pressures die-casting, g : q Manufacturing of oil filters-Materials ng or g 9 Blanking & sharing dies-Binding
. Hot chamber die casting spraying
S-3 expendable pattern casting.
SLO-2 Aé’ agh/m ”9‘9’”’ ng, M:I/mg , Drilling, Cold cham ber die casting-Precision driling Manufacturing of oil filters-Production Drawing of continuous filaments Deep drawing-Coating & lubrication
oring, Honing, Reaming operation
Quality consideration durin Vibration damper-Functional requirement, Manufacturing of ceramic catalytic Advances in metal formina-Hydro formin
S-4 | SLO-1 Y con 9 Description of vibration, Material requirement, convertor-Description of ceramic catalytic |Heat treatment & finishing-Annealing ) 9-ry 9
manufacturing ; ; & extrusion
Production requirement, convertor
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. Introduction to Automotive Engine Manufacturing of Automotive Engine Components Manufacturing of Air filters and catalytic Manufactunng of glass & rubber Manufacturing of Automotive body
Duration (hour) Components converter of spark plugs processing technology
09 09 09 09 09
Process destriptiog gl Lag v Industrial origami : Metal folding — based
SLO-2 |Possible defects during manufacturing |Consideration for casting damper-Why vacuum  |Functional requirement Tempered glass formin -Flex?b e s.tam in roc% dure
casting & its advantages 9 ping p
SLO-1 Maanactur/ng of Camshaft-Functional P/stqn ring & pin-Description - types-Functional ceramic catalytic convertor-Material Finishing - Primary design Automotive TIG welding-Robotic spot
S5 requirement of Camshaft requirement properties welders
Materials used in Camshaft, Production |Material-Production requirement-Process Processing — Processing of starting secondary design considerations in . .
SLO-2 . . i ; AN . Adhesive bonding
requirement-Process requirement requirement materials, Shaping, sintering, finishing glass processing
Closed die foraing. Impression die Valves-Description, Functional requirement- Manufacturing of metallic catalytic Advances in automotive welding-Friction
SLO-1 . forging, Imp Types of valves Monometallic, Bimetal, Stellied | convertor-Description of ceramic catalytic |Manufacturing of tires . 9
forging-forging force . the welding
welded, Chrome plate, Nitrate convertor
S-6 : T : :
Process - Cutting, Friction welding (Bimetal metallic catalytic convertor Functional
SLO-2 |Finishing operations. Heat treatment Special purpose), Upsetting, Forging, Stellied , The construction of tires Lack welding-Weld bonding
. o requirement
welding, Heat treatment, Grinding
Manufacturing of crankshaft-Functional Automotive springs-Description, Functional metallic catalytic convertor Material
SLO-1 . 9 requirement- Manufacturing process — Hot rolling, | properties-Need for honey comb structure | The production of tires Automotive joining- automotive frame
requirement of crankshaft : ; o ] 5
S-7 oil tempering, cold oiling, is metal catalytic convertor
SLO-2 Materials uged in crankshaft St B eI:ev:pg, C.O'I EERRRSing, nitrding, Slot Methods of forming honey comb The process of tires Set assembling automotive doors
manufacturing peering, Strain aging.
SLO-1 |Production requirement Inlet Manifold-Description, Functional requirement Manufgcturmg ofgpark plug-Descpton of Performing of components Final assembly-Installation of trim
s-8 ceramic cat com assemb{y .
SLO-2 |Process requirement Inlet Manifold Functional requirement Functional requirement Building the carcass ;Zz;?nl?ﬂon of the chases-Final assembly &
SLO-1 |Forging, Precision machining Process Injection molding, Plastic materials, Spark plug-Material selection Molding of curing Ergonomics of the final assembly
59 SLO-2 |Heat treatment Injection molding, Injection molds. Manufgctur/ng & fRcoss Procesglng & Molding process Mechanical fastening & bolting
ceramic, forming of electrode, bonding.
1. SeropeKalpakjian, “Manufacturing Engineering and Technology”, 6th Edition,Addison-
Learning Wesley Publishing Co., Boston, 2010 3. Mikell P. Groover‘Fundamentals of Modern Manufacturing’, 4t Edition,John Wiley & Sons Inc, 2010
Resources 2. Mohammed A. Omar, “The Automotive Body Manufacturing System and Processes”1st 4. Benjamin W Niebel,"Modern Manufacturing Process Engineering”, McGraw- HILL international editions
Edition, John Wiley & Sons Inc, USA, 2011.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) I o
Lovel op poms CLA—1 (10%) CLA -2 (15%) CLA -3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sﬁz"eiggig 40 % . 30 % - 30 % - 30 % - 30% -
Level 2 ﬁgg’:zze 40% . 40% : 40% 2 40% . 40% i
Level 3 E‘r’ea;‘::te 20% . 30% : 30 % - 30 % . 30% i
Total 100 % 100 % 100 % 100 % 100 %
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Experts from Industry
1. Mr.Ajeet Babu ARAI ajeetbabu.fid@araiindia.com

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc,
Course Designers

Experts from Higher Technical Institutions

2. Mr.Dalpat Singh M & M, singh.dalpat@mahindra.com

1. Dr. B. Mohan Anna University, bmohan@annauniv.edu

2. Dr.R.Elansezhian, Pondicherry Engineering College,elansezhianr@gmail.com

Internal Experts

1. Dr. R.Rajendran, SRMIST, rajendrr@srmist.edu.in
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Couse | 18AUE322T | Course Name WELDING AND JOINING TECHNIQUE Gee .| E Professional Elective Lt pc
ode Category 3]1]0]0 13
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses INil

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
%tgs)'e Learing Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire knowledge on fusion welding processes and weld joints 1728 3 1123 4 |[5|6| 7 [8] 9 |10] 11 [12]13]14]15
CLR-2: |Select various welding process based on applications. . |4 s Q
CLR-3: |List welding parameters and filler metals for various welding process § & gl s, = § =
CLR-4: |Understand advanced welding techniques and its applications 2 S E ﬁ 215 § % o s c| E

€ |82 |25 3|8 |33l |5 |8 2|8

S o< 2g&ola_|8 o = i sl = |-

= =88 ol 8| 4O P E® 3 S| = |2~ ™
Course LearOut SES|s ||E25|s/25 5 585/ slSL 2 B 87|00
(gtgs):e earming LUlCOMES | 1t the end of this course, learners will be able to: % = L% %;\; UEJ’ g § § g 8 ;8 § E g % i; g § e g % 2
CLO-1: |Categorize the various types of welding processes. 1.180] 75 MMM M | LILI M| M M | M| L |LIHIHIH
CLO-2: |Explain various arc welding techniques and its applications 2 [85] 80 H|HM| L M|IM| M M| H|LI M| MMHHM
CLO-3: |Determine welding parameters for different types of materials 1 185] 80 H MM M M LI M |LIM|H M |HH[MH
CLO-4 : |Predict the welding process suitable for automotive applications 2 [80] 75 HI|H|L| M [M|H| H|H M M| M IMIH|H|H
CLO-5: |Compare advanced welding with conventional welding techniques 2 |75] 70 HIHIM| M |HIM| M M| H | M| H | MIMHIM

Resistance Welding and Thermo-chemical

Duration (hour) Welding Technology Fusion Welding Processes Weldability of metals and Allied Processes welding Solid state and high energy beam Welding
9 9 9 9 9
SLO-1 Friction welding
S-1 SLO-2 Classification of fusion welding processes | Introduction to Arc Welding Oxygen cutting Spot welding and types of equipment Diffusion joining and process variables and
its applications,
S0 SLO-1 Heat source intensity, Heat Input rates Carbon arc welding Flame cut ability of m_etals, effect of cutting on Roclfer arm press type welding and it's Forge welding
SLO-2 structure and properties of steel applications
S-3 2::8; Shielding methods Gas tungsten arc welding Oxygen lancing machine cutting, Powder cutting |Seam welding and its applications Ultra sonic welding
SLO-1 . A Welding of different types of materials - carbon o . . . . .
S-4 SLO2 Metallurgical effect of weld thermal cycle  |Gas Metal Arc Welding and alloy steels. Projection welding and its applications Explosive welding
S5 SLO-1 Residual stresses Plasma arc welding Welthag O ifterdnligres of matena{ s gCagcirer Flash and butt welding applications Laser welding
SLO-2 non-ferrous metals and alloys, aluminum.
S-6 gtg; Formation and Relieving Submerged arc welding :gtlgirmg and Brazing: Capillary and welding Gas welding ,fuel gases and flames Zle;’ctron beam welding -types of electron
S-7 gtg; Types of weld joints Electro slag welding Soldering and Brazing-Temperature Range Torches, Filler metal and Fluxes ;I;:f;(v:gron beam welding- spot size bearm
o | SLO-1 . . . - : Backward and Forward welding and filler  |Operating voltage, pulse technique, deep
S-8 SL0-2 Edge preparation, cleaning of edges Arc welding applications Filler Metals and Fluxes o diamolor penetration and applications
S-9 SLO-1 Tack welding A_rc welding advantages and Prqc_esses and application, Design and strength Thermit welding Othe_r Jc_;mmg Techniques for automotive
SLO-2 disadvantages of joints applications
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Learning
Resources

1.
2.

Nadkarni. S. V, “Modern Arc Welding Technology”, Ador Welding Ltd. Oxford and IBH Publishing, 2008. 3.
William A. Bowditch, Kevin E. Bowditch, Mark A. Bowditch, “Welding Technology Fundamentals’, Goodheart-
Willcox Publisher, 4 edition, 2009 4,

Richard L. Little, “Welding and welding Technology”, TATA McGraw Hill Publishing

Company Ltd, 1973.

Parmar. R. S, “Welding Engineering And Technology”, Khanna Publishers, 2004

Learning Assessment

, Continuous Learning Assessment (50% weightage . o .
BIoorT)sl CLA—1 (10%) CLA -2 (15%) g ( ((’ZLAg3 (%5)%) CLA—4 (10%)# Final Examination (50% weightage)

Level of Thinking Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 remember 60% 50% 40% 15% 50%

Understand

Apply 9 0 o 9 9
Level 2 Analyze 40% 50% 60% 20% 50%

Evaluate o
Level 3 Create - - - 15% -

Total 100 % 100 % 100 % 100 % 100%

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.N.Vijayakumar, Head Test labs, Mahindra and Mahindra,
vijayakumar.n@mahindra.com.

1. Prof. M.Balasubramanian, Professor, IIT Madras,

mbala@iitm.ac.in | 1.Dr.J.Chandradass,AutomobileEngg.SRMIST, chandraj@srmist.edu.in

2. Mr.S. Senthil Kumar, Deputy Manager, Renault Nissan Technology & Business Centre
India, senthilkumar.subramanian@rntbci.com

2. Prof.V.Muthupandi, NIT Trichy, vmuthu@nitt.edu

2.Mr.G.Jesurajendran,AutomobileEngg SRMIST, jesurajg@srmist.edu.in
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Course | 18AUE323T | Course Name AUTOMOTIVE SURFACE ENGINEERING Course | p PROFESSIONAL ELECTIVE L/ TIPLC
Code Category 3/0/,0 /3
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of leaming this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Describe the surface preparation techniques 1 2 3 23| 4 |5]6 | 7 [8]9(10] 11 [12]13[14]15
CLR-2: |Interpret the knowledge on thermal spraying technology for surface coating applications iy It = o = 2
CLR-3: |Understand the process of Hot dip and diffusion coating £ N o 2 {9 2|5 E S| exs £
CLR-4: |lllustrate the testing procedure for surface coating = ‘5.’ = [ Po ;:3 a 5|3 s = o g < |3
CLR-5: |Understand the testing and selection of coating S —BE B2 |8 |2 |sB|C |2 ES S 5|29 2 «|a|™
SE S SE 22251255 F6s g|BlE|BE|S| ||
c382£ 25| |58/8 8 g8 3 8|8 g 21Eds Qg
Course Learning Outcomes (CLO): [At the end of this course, learners will be able to: %o fadZ S8l =218 53T 28385582 2|2
CLO-1: |Select the various techniques of surface preparation 3 90 | 85 HIMH M |L|IL]l H MMM L MMMIL
CLO-2: |Identify the thermal spraying process and electrodeposited coating 1 80 | 75 H MIM| M | M LIM|-IMIM| - IM|IM|M|H
CLO-3: |Distinguish the process of Hot dip and diffusion coating 2 85 | 80 HIMM M| MM M |LIM|{M| M M| H|MH
CLO-4 : |Perform the testing procedure for surface coating 2 85 | 80 H | HM|H M L| L |LIMM| - IMIMIMM
CLO-5: |Analyze and select the coating for application 1 90 | 85 H MIM|{ M | M Hl H|HMIM| L IM|IM|M|H
. Metal Cleaning and Surface Treatment Thermal Spraying Processes Coatings Non-Metallic coating oxide and Corrosion Testing and Selection of coatings
Duration (hour) 09 09 09 09 09

SLO-1 |Need and relevance of surface engineering|Classification of Thermal spraying fgggf’)’;’ og auriaco proparalion Satof Plating coating The quality plan, Design
S-1 : : - - - -
SLO-2 |Pre-treatment of coating Ther‘mal barrier and Thermal conductive Continuous coating process Lacquers Testing and inspection of thickness
coatings measurement
SLO-1 ,?72?:/?/ cleaning process forileliuts Thermal spraying — flame Properties of Coatings Rubbers Adhesion
S-2 -
SLO-2 gzggal cleaning process for NGREeEls Arc spraying method Applications of coatings Elastomers Resistance
s3 SLO-1 | Selection of cleaning process Plasma Processes surface treatments in wear Vitreous enamels Porosity measurement
SLO-2 |Alkaline cleaning HVOF processes Friction control Anodizing phosphating and chromating Selection of coatings
SLO-1 |Emulsion cleaning PLV process Thick coatings Appl/catlon {o Aluminium, Magnesmm, Tin, Indu_str/al applications of engineering
S-4 Zinc, Cadmium Copper and Silver coatings
SLO-2 |Ultrasonic cleaning Coating production Principles of cementation Phosphating primers Basic mechanisms of wear
SLO-1 |Acid bath descaling Spray consumables Cladding Principle of Corrosion Abrasive Wear
5 SLO-2 |Pickling salt bath descaling Principles of electroplating g:ffus:on coating oFC.ALAl Si, Cr and Classification of corrosion adhesive wear
S6 SLO-1 |Abrasive bath cleaning ;;gti;r;?;ogles Cetlisiectroplating Corrosion resistant coatings Types of corrosion contact fatigue
SLO-2 |Surface treatment of gears Factors affecting the electroplating process|Properties of diffusion coatings Factors influencing corrosion fretting corrosion
, ) f . - ; Corrosion protection of ferrous and non-
s7 SLO-1 |Short peening Properties and Faraday’s Law Application of diffusion coatings ferrous components Salt spray test
SLO-2 |Blasting Factors affecting throwing power Nano-engineered coatings Testing and Prevention of Corrosion Humidity test
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. Metal Cleaning and Surface Treatment Thermal Spraying Processes Coatings Non-Metallic coating oxide and Corrosion Testing and Selection of coatings
Duration (hour) 09 09 09 09 09
SLO-1 |Machining Electroplating Wear resistant coatings Material selection Porosity test
S-8 SLO-2 |Boronizing Applications of electroplating Cha(acterlst/cs of Wear resistant Aitertioekanvironment Susceptlb/hty tests for intergranular
coatings corrosion Stress
SLO-1 |Carbonitriding Non-aqueous Physical vapor deposition surface treatments on Gears Corrosion test
S9 SLO-2 |Aluminising Electroless deposition Chemical vapor deposition Corrosion inhibitors Z?:/tg;i wear resistance practical diagnosis
1. George Dieter “Mechanical Metallurgy”, McGraw Hill Education; 2012 5. G.W.Stachowiak& A.W .Batchelor , “Engineering Tribology”, Butterworth-Heinemann,
Leamin 2. Rabinowicz.E, “Friction and Wear of materials”, Second Edlition: John Willey &Sons, UK, 2013. UK, 2005
Resourges 3 DeGarmo's “Materials and Processes in Manufacturing” J.T. Black, Ronald A. Kohser, Wiley, 2011. 6.  Stand Grainger engineering coatings — design and application jaico publishing House,
4. S.K.Basu, S.N.Sengupta & B.B.Ahuja ,"Fundamentals of Tribology”, Prentice —Hall of Indlia Pvt Ltd, New Delhi, 1994.
2005 7. Parthasarathy. N.V., Electroplating Handbooks, Prentice Hall, 1992
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) o I
Lovel o oms CLA— 1 (10%) CLA -2 (15%) CLA~ 3 (15%) CLA— 4 (10%)f Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 |Remember 0% : 30% . 30% - 30 % : 30% :
Understand
Level2  (A0RlY 0% : 40% : 40% : 40% - 40% :
Analyze
Level3 | Cvaluate 20% : 30 % : 30 % : 30 % - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

drvenki@bimite.co.in

1. Dr K Venkateswaran, Bimetal Bearings Limited,

1. Dr V. Umasankar, VIT, umasankar.v@uvit.ac.in

1. Dr. R Rajendran, SRMIST, rajendrr@srmist.edu.in

2. Mr S. Srinivasan, Ashok Leyland, srinchand@gmail.com

2. Dr R. Elansezhian, Pondicherry Engineering College, elansezhianr@gmail.com

2. Mr. S. Logeshwaran, SRMIST, logeshws@srmist.edu.in
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Cé’(‘)‘(;see 18AUE324T | Course Name AGILE MANUFACTURING Course Category| E Professional Elective ; g E (33
Pre-requisite Courses Nil | Co-requisite Courses [Nil Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Understand the manufacturing system and operation in terms of economic and technology. 1 2 3 1 21 3 4 5 |6 7 18] 9 |10 11 [12]13|14]15
CLR-2: |Learn the manufacturing categories, material handling and manufacturing product 2 gt R 3 s g =
CLR-3: |Expertise in industrial automation levels and its functional requirement = g = & TE =3 = = 2 = % 3
= SloE| €8 2Bl |=|28 |2E|E\®
5|88 88| |88 E|Cs|dgel: S| E®= E=(5/2 9|2« o™
S =B | E = Q| o528 2a|g52 Floslals E|BS|S| .| 1
: : : c8 2</ 25|53 2832588 S8 £€ 28 €E s 299
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: o A l3E s slal88 8283868522 8l8E5|2\2/9
CLO-1: |Identify the lean manufacturing tools and their potential applications. 1 85 80 ik | H | L M L L L |L| H|L|I M |HHMIH
CLO-2: |Summarize the usage of visual management, TPM and lean practices 2 80 75 H |H| M H M M| M M| H|L| H|H|H|L|H
CLO-3: |Compare the technology drivers of agile manufacturing 2 85 80 H (M| H M H | H| M |H| H|L| H |H|IH|MM
CLO-4 : |Demonstrate the lean manufacturing principles to find and eliminate wastes 2 90 85 H |H| M H H | L L M| H |L| H|H|H|H|L
CLO-5: |Explain the technology drivers of agile manufacturing 2 85 80 H |H| H H H M| L (M| H|L| H |H|IHIH|M

Duration (hour)

Introduction to Manufacturing Operations

Manufacturing System

Supply Chain Management, Production
Planning & Control System

Lean Production : JIT, Value Added &

Waste Elimination

Agile Manufacturing

09 09 09 09 09
SLO-1 |Introduction to Manufacturing Operations Manufacturing System- Definition Supply Chain Management ;ng?%%osn WlariousiEaigeturing Agile Manufacturing
S-1 - : . - -
SLO-2 |Definition of Manufacturing Material Handling- Definition Importance of supply chain-Definition {ntroduct/on ¥ foan peddcter: Introduction-Definition-Organize to
importance master change
SLO-1 Alternate Qeﬂnmon of Manufacturing system as |Human Resogrce Manufacturing system in competitive industrial revolution Components of fean production {everagq the impact of People &
Technological large production system information
52 Minimizing waste, perfect first time cooperate o enhance
SLO-2 |Economic Process Comments - Remarks Components of a manufacturing system Relying on Suppliers-downside and upside quality 4 competitiveness-enrich the
customers
Manufacturing Industries & Producs Supply chain management-Physical supply  |flexible production line, continuous
SLO-1 |Manufacturing Categories —Primary — Various components- Production machines PPy 9 ¥ pply | p : Market force & agility
S . chain improvement
s3 econdary — Territory
Continuous & Batch Production — Discrete Intensifving competition-
SLO-2 |manufacturing industry. Manufacturing Tools, fixtures & material handling system management philosophy Definitions, Functions, & Principles. ying comp
. ; fragmentation of mass market
Products — Materials, Typical Product
SLO-1 Manufacturing OP eratlon-Pr'ocessmg' & Computer A SLanis1o coordinato ifie Purchasing-changing roles Smart inventory waste minimization cooperative business relationship
Assembly operations-Material handling manufacturing system
S-4 Inspection & testing-Coordination & testing-
SLO-2 |Process, Objective, Working & Stages of Human Workers requirement specifications JIT- Concept Changing customer expectation
operations
S-5 | SLO-1 |Product & Production Relationship Classification of Manufacturing systems S IEl, SRR Rt waste of over production Reorganizing the production

contracting

system for agility-design
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Duration (hour)

Introduction to Manufacturing Operations

Manufacturing System

Supply Chain Management, Production
Planning & Control System

Lean Production : JIT, Value Added &
Waste Elimination

Agile Manufacturing

09 09 09 09 09
i . . . _ . . . L ” Reorganizing the production
SLO-2 |Production quantity & product variety Factors — Types of operation performed managing supplier relationship waste of waiting system for agillty-product
SLO-1 Complgx:ty of assembled products-Complexity number of work stations & fayout Material quutremenf Planning (MRP) inputs |waste o( transportation, waste of Reorganizing jﬁe produc.tlon
of individual parts to MRP, Bill of materials, processing system for agility-marketing
S-6 . , G : Reorganizing the production
SLO-2 Operations, functions, capabilities, limitation & level of automation- product variety, Product'Structure, working- Examples, output W e an system for agility production
examples & benefits of MRP operation
SLO-1 groguct{on Concept & Mathematical Models-  |Overview of Classification of manufacturing Capacity Planning waste of making defective parts Agility versus Mass production
S-7 ro uct{on rate I it systems .
SLO-2 Prqquctlon capacity-utilization & availability of single station Shop Floor Control- ordgr release, scheduling Objectives of JIT Agilty versus Mass production
facility & Progress. Data collection.
SLO-1 |Manufacturing Lead time-Work in Process Multi station Inveintogy Contralf oSSR Ingredients of JIT Comp arison of Lean & agile
S8 system productlgn '
SLO-2 |objective, Operations, Functions & examples |production lines work in process (WIP) inventory cost Quality & Quantity principles of JIT ;?r%’gg ?t;/;?n of Lean & agile
Costs of Manufacturing Operations-Fixed &
_, |variable cost- Definition, cost equation & Learning curves of manufacturing progress- ] ; ) ' .| implementation of agile
SLO-1 application-Direct Labor- Definition, Equation, | Definition Manufacturing Resource Planning Il (MRP Il) |Primary quantity JIT principles manufacturing
S-9 Application & Examples
Material & overhead- Factory & cooperate.- implementation of aaile
SLO-2 |Estimating manufacturing Cost & establishing |learning rates for typical operations Definition, structure, working & application ~ |JIT implementation p . 9
. : ’ manufacturing
selling price-Cost of Equipment
1. Mikell P. Groover “Automation, Production System & Compulter Integrated Manufacturing ”,| 3. S.R.K. Prasad, R. Prabhakar, S. Dhandapani, V. Selladurai ” Intelligent Flexible ~ Autonomous
Learning Prentice Hall; 3 edition (August 3, 2007) Manufacturing Systems”, TATA McGraw- Hill Publishing Company Limited, 2010
Resources 2. John M. Nicholas “Competitive Manufacturing Management” 9th Edition, TATA McGraw 4, M. P. Chowdiah, Gopinath Gargesa, V. Arun Kumar, “Agile Manufacturing:, TATA McGraw- Hill Publishing

Hill editions Company Limited, 2006
Learning Assessment
) Continuous Learning Assessment (50% weightage) ) — o
Loval op pom s CLA—1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level{  Remember 40% - 30% - 30% : 30% - 30% -
Understand
Level2  [APRY 40 % . 4% . 0% . 40% . 40% .
Analyze
Lovel3 CValuate 20 % . 30 % . 30 % ; 30 % . 30% .
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
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Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr K Venkateswaran, Bimetal Bearings Limited,
drvenki@bimite.co.in

1. Dr.R.Elansezhian, Pondicherry Engineering College,elansezhianr@gmail.com

1. Dr. R.Rajendran, SRMIST, rajendrr@srmist.edu.in

2. Dr.G.Saravanan Caterpillar, gsaravanan@cat.com

2. Mr. N.Ravikumar, Crescent Institute of Science and Technology,

ravikumar@crescent.education

2.Mr. S.Madhan Kumar, SRMIST, madhanks@srmist.edu.in
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Course 18AUE325T | Course Name MANUFACTURING SYSTEMS AND SIMULATION gaurse E Professional Elective L TIPIC
Code Category 3]0]0[3
Pre-requisite Courses 18AUC201J | Co-requisite Courses Nil Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Provide an insight into how simulation modelling can aid in effective decision-making. 1 11213 4 |56 7 8 |9 [10[11]12]13 |14 |15
CLR-2: |[Create Simulation model building aspects of discrete systems (such as Queuing, Inventory and manufacturing) in detail. Tlzl=
CLR-3: |Demonstrate how computer simulation can be used to successfully model, analyze and improve systems under study. ] 2 § §3 E s 3
CLR-4 : |Perform the statistical analysis of simulation model output. alos % £ o = § o
CLR-5: |[Selection of the appropriate simulation software for the different cases. 28 E =l é S 158 g 2 . § g | £
El5 s =2 2w 2| E |3 S| | &
Eclz | 2(2|8|&8 _|5/3|52| |=|%|sl
S EHER R R E I E R AR
; — c | =2| o> ol o | € ® = ! !
C°“rs‘? Leaming OUICOMES | 41 4y o of this course, learners will be able to: 218/ 8|2 8|g|ls 2/8/g|28| 2|25 © 2 1212
CLO-1: |Learn the basic concepts of simulation. 12/90|85|| H| M| L L T L M|{L| M M|H|IH H M
CLO-2 - ?()ef\{vilac)rg and analyze complex models for industrial engineering problems using commercially available discrete event simulation sloolsoll HlH B B |HIL M I HI HIH I MIH I H HIH
CLO-3: |Interpret simulation output using valid statistical methods and make appropriate recommendations. 2|9(8| HIMM| M M|L M |HIM|H|{M|HIM|M|H
CLO-4: |Analyze data to determine appropriate input distributions using valid statistical methods. 2|98 || H|H|M| H ML M | HIMIHIM|[M|H|M|H
CLO-5:  |Apply the simulation software for various manufacturing system/process 2|19 [8 || HIH [ M| H |H|L L MIHIH|M|H|H|H|M
. Introduction to Manufacturiig Manufactunng.Systelm peacliggand Random Number Generation Evaluation of Simulation Experiments Simulation software and Examples
Duration (hour) Systems Simulation
9 9 9 9 9
SLO-1 Basic concep ts and problems Basic concepts ofprobability- Input modeling, Data collection ; .
concerning systems ) Programming for discrete event system
S-1 " Properties of random numbers - - : ; L
Components of Manufacturing . ) . Histograms, Selecting the family simulation in GPSS-
SLO-2 Discrete versus Continuous Variables .
systems distribution,
SLO-1 |Systems design: Decision making | oy o1, istribution for discrete variables . ) Selecting input distributions with data
procedures Techniques for generating random numbers- . . .
§-2 Classifications of Manufacturing Linear Congruential Method GPSS- Single Server Queue simulation
SLO-2 systems Probability distribution for continuous variables Quantile-Quantile plots
SLO-1 Structural, Transformational and , . - - Techniques for generating random numbers- gl gst/mat/on- S2hiplo moan and Simulation of Production systems- Models
S-3 procedural aspects of Binominal Distribution- to test hypothesis . . : sample variance : ;
. Combined Linear Congruential Generator. : of Material Handling system.
SLO-2 |manufacturing Suggested estimators
1 |Modes of production- Batch Statistical Models- Queueing Systems, . . e N . ) . g
S4 SLO-1 Production, Cellular, Flexible Inventory and Supply chain system ;Z%ngz{eﬁ Jg{b%in;rr:g;i random numbers- | Goodness-of-fit tests Chi-square test g;mfélr?ar; ,2/; %c;;rj]uclt;_oz is;’/:éir?s Models
SLO-2 |Manufacturing. Reliability and Maintainability Chi-square test with equal probabilities 9 Equipment.
SLO-1 . . . Kolmogorov-smirnov goodness of fit test . o
S-5 SL02 Process systems for manufacturing | Spread Sheet simulations Tests for random numbers- Frequency Test. p-value and best fits Queueing Systems- Characteristics
S-6 | SLO-1 Queueing simulation in a spread sheet Selecting input models without data Queueing Systems- Notations
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! Introduction to Manufacturing Manufacturing .SYStem Modeling and Random Number Generation Evaluation of Simulation Experiments Simulation software and Examples
Duration (hour) Systems Simulation
9 9 9 9 9
Logistic systems- Product- I Tests for random numbers- Test for
SLo-2 Production Relationship Waiting line models Autocorrelation.
. . . Direct transformation for acceptance and P " o
o SLO-1 Material flow & technological Simulating a single server queue rejection fechniques- Poisson Distribution Multivariate and time series input models Proiect networs
information flow , ] ' Nonstationary Poisson process & Gamma ; ) d
SLO-2 Simulating a queue with two servers Distribution Covariance and correlation
SLO-1 . . Discrete and Continuous Systems Iny erse 7"ran i orm Tec/.m/gue‘s- Exponential
Management and information Distribution, Uniform Distribution " = :
S-8 : p - Time-series input models Maintenance and replacement systems
systems for manufacturing ; ' . Inverse Transform Techniques- Weibull
SLO-2 Discrete- Event system simulation 3 " o il
Distribution, Triangular Distribution
Inverse Transform Techniques- Emphatical
SLO-1 L . . ; = 1 e by
Managerial information flow in L R . . |continuous distributions. , o .
S-9 facturi Concepts in Discrete- Event system simulation 2 3 experimental layout and validation Investment Analysis
SLO-p |Mmanu acturing systems que(se Transform Techniques- Discrete
distribution.
1. Jerry Banks and John S Carson, Barry L Nelson, David M Nicol, ‘Discrete event system 3 Carrle A, “Simulation of Manufacturing Systems”, John Wiley and Sons Inc., New York, 2007, ISBN 13:
Learning simulation’ 5 editionPearson Education, 2017, ISBN 13: 9789332518759 PIS04TI910744
) ’ : ! L : |4 Gordon G, “Systems Simulation”, Pearson Education, 2002.ISBN 13: 9788120301405
A 2. David Bedworthé James Bailey, Integrated production control system management, analysis| g y.-cinon Do, “System Simulation with Digital Computer’, Prentice Hall of India, New Delhi, 2001./SBN 13:
& design, 2nd ed., John Wiley & Sons Ltd, 1987, ISBN 13: 9780471821793 - 07801388 178,93 ’ ’ ’ ' ’

Learning Assessment

Continuous Learning Assessment (50% weightage)

, . o
Lovel ome:‘k; CLA—1 (10%) CLA -2 (15%) CLA -3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sﬁg“eer::gﬁg 60% 50% 40% 15% 50%
Level 2 ﬁﬁg:zze 40% 50% 60% 20% 50%
Level 3 Evaluate i F L 15% -
Create
Total 100 % 100% 100% 100% 100%

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.. Mr.N.Vijayakumar, Head Test labs, Mahindra and Mahindra,

vijayakumar.n@mahindra.com.

1. Dr. A.Siddharthan, Madras Institute of Technology, sidharth@mitindia.edu

1.Dr.J.Chandradass,SRMIST, chandraj@srmist.edu.in

2. Mr.S. Senthil Kumar, Deputy Manager, Renault Nissan Technology & Business
Centre India, senthilkumar.subramanian@rntbci.com

2. Dr. S. Renold Elsen, Vellore Institute of Technology, renoldelsen.s@vit.ac.in

2. Mr.M.Jerome Stantley, SRMIST,
jeromesm@srmist.edu.in
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Cc"g(;ze 18AUE326T | Course Name COMPOSITE MATERIALS AND STRUCTURES Course Category|  E Professional Elective '5 g '; g
Pre-requisite Courses Nil | Co-requisite Courses Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR1 : Study the relnfprcements and matrix materials of polymer matrix composites, metal and ceramic 1 2 3 1 2 3 4 5 6 7 8 9 (10 11 |12/13114 115
matrix composites.
CLR-2: Understand the micro mechanical and macro mechanical behavior of lamina and laminate S - r B S les
CLR-3: Develop knowledge on processing and advances in composites. %’, = |2 o) é § s = ol § 5
522582 88 5808 4ccy 2058 8253588700
sZ 82|85 |5385 S0 88 82282825 E S53]9alg
Course Learning Outcomes (CLO): [At the end of this course, learners will be able to: BlE |3 213 Z 85 £ 188 582883525228 SEIS|2 |22
CLO-1:  |Understand the basics of reinforcements and matrix materials 1 90 | 85 H M H H H M M |[L|M M| L [M|H/H|H
CLO-2: Evaluate the micro mechanical properties of lamina 12,3 90 | 80 H M H H H L L /LI M| M| L [M/|H/HIH
CLO-3:  |[Classify the type of laminate and understand the concept of sandwich composite 12,3 90 | 80 H M H H H L L LI M|M| L |LIH|H|H
CLO4: Select suitable manufacturing process for different types of composites 1,3 1 90 | 90 H H H H H L L JL| M M| L |[L|H/HIH
CLO-5:  |Acquire knowledge on advances in composite materials 1,3 | 90 | 85 H H H H M L L /LI M| M| L [M/H|HIH
. Introduction to composites Micro Mechanical Analysis of lamina Mgem MechamgalAnaly Py Limminalp Manufacturing process Advances in Composites
Duration (hour) /Sandwich composites
9 9 9 9 9
S SLO-1_|Fundamentals of composites Volume fractions | anihatokide Polymer Matrix Composite-Hand lay up | Carbon /Carbon composites
SLO-2 |Need for composites Mass fractions Spray lay up Carbon Fiber Reinforcements
SLO-1 |Classification of composites Problems based on volume and mass fractions Special cases of laminates-Symmetry,
S-2 SLO2 Properties and function of reinforcement | Derivation of density of composite and related Angle ply, Cross ply, Antisymmetric and | Compression moulding Matrix Systems-Thermosetting
and matrix problems Balanced laminate
SLO-1 Reinforcement materials-Glass fibre Derivation of Elastic modulus under Longitudinal
Disadvantage of Composite Loading, One Dimensional Isotropic beam stress . . Thermoplastic and Gaseous
S-3 - - f ) Injection moulding
. . : Problems on Elastic modulus under Longitudinal strain relation precursor
SLO-2 |Reinforcement materials- C fibre, Kevlar Loading,
SLO-1 Iglaltnx Materials-Polymer ~Thermoset- | Derivation of Elastic modulus under Transverse Filament winding Processing of C/C Composites
S-4 olyester, 6poxy £ catling Classical lamination theory
Matrix Materials-Polymer —Thermoset- | Problems on Elastic modulus under Transverse . Thermosetting Resin Based
SLO-2 O ) Pultrusion .
Phenolic, vinyl ester Loading Processing
S5 SLO-1 |Matrix Materials-Polymer - Major and Minor poisson ratio and related problems |Failure criteria for a laminate Metal Matrix Composite-Powder ;7:(?2;2%38"0 Pitch Based
Thermoplastics — Metallurgy 9
SLO-2 In plane shear modulus derivation and problems Chemical Vavor Infiltration
SLO-1 Sandwich composite-Basic concepts Diffusion bonding P
S5 Matrix Materials-Metals Ultimate strength of unidirectional lamina-longitudinal Properties of C/C Composites
SLO-2 tensile strength Materials used for sandwich construction | Stir Casting, Squeeze casting Oxidation Protection of C/C
composites
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. Introduction to composites Micro Mechanical Analysis of lamina D Mechan/cgl anaysis 0 jCaminate Manufacturing process Advances in Composites
Duration (hour) /Sandwich composites
9 9 9 9 9
Oxidation Protection of C/C
S-7 SLO-1 Matrix Material-Ceramics Problems relategigiengiRgiiaitonsio stength Sandwich structure-Design consideration | Ceramic Matrix Composite-Hot pressing g%n;q;;c;s;fteeiAp plication of G/C
SLO-2 Longitudinal compressive strength Nanocomposites
. Transverse tensile and Transverse compressive : ] .
s8 SLO-1 |Advantages of Composite strength Sandwich construction Sturry Infilration and Sol-gel process Polymer Nanocomposites
SLO-2 |Disadvantage of Composite In plane shear strength Benefits of sandwich construction Metal Nanocomposites
Co-efficient of thermal expansion and moisture . .
SLO-1 ot Ceramic Nanocomposites
S-9 Applications of composite P Failure modes of sandwich structure Joining and Machining of composite p g
. ) Nanocomposites- Properties and
SLO-2 Theories of failure L
Applications
Leamin 1. M. Balasubramanian, “Composite Materials and Processing”, CRC press, Taylor and Francis Group, 2014. 3. Sanjay K Mazumdar, “Composites Manufacturing: Materials, Product and Process
Resourges 2. Autar K. Kaw, “ Mechanics of Composite Materials”, Second Edition, CRC press, Taylor and Francis Group, Engineering”, CRC Press, New York, 2010.
2006. 4. ASM Handbook — Composites, Vol-21, 2001
Learning Assessment
, Continuous Learning Assessment (50% weightage) . o o
Lovel oo CLA— 1 (10%) CLA- 2 (15%) CLA - 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 |Remember 100 % : 30 % : 50 % - 40 % - 40% -
Understand
Level2  /Aboly ! : 30% - 50 % ’ 30% : 30% -
Analyze
Level3 | Evaluate - : 40% : - : 30% : 30% .
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.N.Vijayakumar, Head Test labs, Mahindra and Mahindra,
VIJAYAKUMAR.N@mahindra.com.

1. Prof. M.Balasubramanian, Professor, IIT Madras, mbala@iitm.ac.in

1. Dr. J.Chandradass, , SRMIST, chandraj@srmist.edu.in

2.Mr. Prasad Arun Kumar, Mahindra Research Valley, prasad.arunkumar@mahindra.com

2. Dr.P.Jawahar, Assistant Professor, NIT Agartala, drjiawahar.me@nita.ac.in

2. Dr.R.Rajendran, SRMIST, rajendrr@srmist.edu.in
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Course | 18AUE327T | Course Name METROLOGY AND MEASUREMENTS Saurse E Professional Elective LT ¢
Code Category 310 3
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Inspection of engineering parts with various precision instruments 1 2 3 1 2 3 4 5 6 7 8 9 |[10] 11 12 113]14]15
CLR-2:  |Principles of measuring instruments and gauges and their uses ;g” = — o s
CLR-3: |Evaluation and inspection of surface roughness. = E § o 4 g 3 € = o8 *§ f;)
= o8| |vg| |2 HE "o 4 o == sS| 2|2 =)
SEf3 8E BE % SS8clee 22 55 487 2|3 EE T
Course Learning Outcomes (CLO): At the end of this course, learners will be able to: e s ‘:%’% é’ﬁ 2583|8328 |88 8= z22 2|25 S8| 28 31212
: 2 30|54 |dZ | |de|ldF|dalfai=3|ao|dalm 2|8 |aic|58|a|alla
CLO-: | Understand the methods of measurement and selection of measuring instruments, standards 1 9% | 90 H M H H H M M lHI H M| H H lHIHIM
of measurement
CLO-2 - Use lnstryments for linear and angular measurement Use devices for gear, screw threads and 2 90 87 H H M H H M M Ml H M| H H lHIHIL
surface finish measurements
CLO-3: |Determine geometry and dimensions of components in engineering applications 2 95 92 H M H H H M L |H| H M| H H [HIM[M
CLO-4: |Interpret characteristics of measuring instruments 2 90 85 H H M H H M M |M| H M| H H |H|{H]|L
CLO-5:  |Evaluate methods of measurement for various physical quantities 2 90 86 H M M H H M L |H| H M| H H [HIMM

Duration (hour) Basics Of Metrology Linear And Angular Measurements Machine Tool Metrology Basics Of Measurement Form, Powe’r\hg;(;\gr,::ni;'temperature-
SLO-1 |Introduction to Metrology Linear Measuring Instruments Advanced measuring devices Mechanical Measurements Principles and Methods of straightness
S SLO-2 |Need for inspection Evolution Principle of Interferometers Vg odugt/oq  meR=Bwent ang Flatness measurement
measuring instruments
SLO-1 |Physical measurement Types of Linear Measuring Instruments |Laser interferometers General concept Thread measurement
S-2 sLO2 |l Classification of Linear Measuring IntroductionCoordinate Measuring b
- lements of measurement ) Generalized measurement system Gear measurement
Instruments Machine (CMM)
SLO-1 |Work piece Limit gauges Components of CMM its elements Surface finish measurement
S8 SLO-2 |measuring instruments gauge design Construction of CMM %Zgj;’;%gandards meastilg Roundness measurement
S4 SLO-1 |Environment aspects Terminology and procedure Types of CMM sensitivity, stability, range, Applications
SLO-2 |Effect on Precision and Accuracy Concepts of interchange ability Advantages and application of CMM accuracy and precision Force, torque, power
S5 SLO-1 |Errors Selective assembly CMM probes Static response Mechanical , Pneumatic
SLO-2 |Errors in Measurements Angular measuring instruments Types of probes Dynamic response Hydraulic and Electrical type
$6 SLO-1 |Types of Errors Types of Angular measuring instruments | contact probes Repeatability Flow measurement: Venturimeter
SLO-2 |Error Control Bevel protractor Non- contact probes Systematic Orifice meter
57 SLO-1 |StandardsLimits, Fits clinometers angle gauges Introduction to machine vision Source of error rotameter, pitot tube
SLO-2 |Tolerances: Tutorial spirit levels sine bar Need for Machine Vision Statistical analysis of error Temperature: bimetallic strip,
58 SLO-1 |Introduction to Comparators Angle alignment telescope functions Random errors thermocouples
SLO-2 |Mechanical(Sigma) Applications applications Correction , calibration electrical resistance thermometer
s:9 SLO-1 |Electrical Autocollimator advantages of machine vision Dimensional tolerance Reliability
SLO-2 |Pneumatic comparator Applications Steps in machine vision Geometric tolerance Calibration
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Learnin TEXT BOOKS REFERENCE BOOKS
Resourges 1.Metrology & Measurement by Bewoor, McGraw HilllSBN-9780070140004-2017 1. Mechanical Measurements and Instrumentationby R.K. Rajput/SBN 13:
2.Engineering Metrology, byR K JainKhanna PublishersISBN: 9788174091536, 817409153X Edition: 2004 9789350142851- 2013-EDN-1

Learning Assessment

, Continuous Learning Assessment (50% weightage) , _— o
Lovel OfB'T%‘fm CLA—1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 remember 40% : 30% . 30% ] 30% : 30% :
Understand
Level2 (ARRY 40% i 40% . 40% i 40% : 40% :
Analyze
Level3 [Evaluate 20% : 30 % L 30% . 30% : 30% :
Create
Total 100 % 100 % 100% 100% 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr.Dalpat Singh, M & M,singh.dalpat@mahindra.com 1. Mr.J.MahasharAll,Cresceqt Institute of Science and Technology, 1. Mr..S.Madhan Kumar, SRMIST
mahashar@crescent.education

2. Mr. Nirmal Kumar, Hubell Indlia, nirmal06kumar@gmail.coml 2. Dr.K.Kalaichelvan, Anna University, kalaichelvan@annauniv.edul 2. Dr.R.Rajendran, SRMIST
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CC"(‘)‘(;ZG 18AUE421T | Course Name ADVANCED MANUFACTURING PROCESS Course Category| E Professional Elective ; g g (33
Pre-requisite Courses 18AUC201J Co-requisite Courses [Nl Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire knowledge of various advanced manufacturing processes used in industries 1 2 3 1 2 3 4 5 6 7 8 9 |10 11 |12/13][14[15
CLR-2: |Understand the various manufacturing process of composite, plastics and glass. . » = o IS 2
CLR-3 " Acquaint students with the concept of Additive Manufacturing (AM), various AM technologies, selection of | | - < < £ e 2| E ™ £
" |materials for AM, modeling of AM processes, and their applications in various fields = = || 2o = g 8 8 3 = o 82 3
E g8l |52 C|w8 ssl |[®|EB| |5 |E|2, @ o
Course Leaning Out SE|S8|3E||£2 5588555853 |E88 522,
ourse Learning LUICOMES 1 At the end of this course, leamners will be able to: 28|85/ 88| |28 833 8|88 8/ 28/ 25 E|58 2388
(CLO): J9 g ldI||u¥|laloalgr|[ED|wluald|ES|olaic|S|alala
CLO-1: |Identify the advanced metal forming process and its current role in the industries. 1 85 75 H M| M M H M M M| M M| L |\M|H|H|H
CLO-2 - g:;?csaeﬁzﬁ manufacturing process for the fabrication of composite, plastics and glass depending on the 3 80 75 Himl m H YRR IR L IM HIH H
CLO-3: |Integrate microelectronic device for Automotive application 3 85 80 H M| H M M I M| M M| M |L| M |L|IHI/HIH
CLO-4 : |List the low temperature joining and surface treatment process. 1 85 80 H M| M M H | M| H|H|l M |H|l L |LIH|H|H
CLO- - Select econ_omlca/ly wab(e manufacturing process of highly complex parts alternative to conventional 3 80 75 H Iml H Iy L L Lo om e w Iml e AT A
manufacturing technologies
. Advanced Metal Forming Process Camasites, HERUES & Qlass: Forming, Shaping Fabrication of Microelectronic Devices Lovghemperature gopifgiBrocess & Additive Manufacturing
Duration (hour) & Equipment Surface Technology
9 9 9 9 9
SLO-1 Introduction — why do we need Introduction to Composites Role of Electronics in Industrial Revolution. Introduction to joining process Intr oductloq fo addtive
advanced manufacturing process? manufacturing.
S Introduction to powder metallur Braglng &Solderingietigs- torch, Importance of Rapid
SLO-2 ) p 9y Composites properties and structures. Integration of Electronics in Automotive Industry.  |furnace, induction, resistance, dip, infrared portan p
technique. gl prototyping.
and applications.
Need and role of powder metallurgy in Processing ofPolymer HEEEe LIS Semiconductors & Silicon- Structure, Physical Adhesion bonding - types of adhesives and |RPT - classification based on
SLO-1 o Compression molding, injection molding , hand . . g )
Automotive industry. D ' p_ Properties. adhesives system — Applications materials, Advantages
S0 ay-up method , filament W/ndmg ' :
Powder Metallurgy Applications — jgocassing of MatafMpnk compisios ISk Liquid based techniques-
SLO-2 . casting process , squeeze casting process/ Semiconductors — working and types. Joining of Plastics .
Automotive parts and components. S A gy ! overview
infiltration , diffusion bonding, powder metallurgy
SLO-1 Production and properties of metal Procegsmg 2l Cgrqm/c M gPrEamposies Semiconductors — advantages. Joining of ceramics Joining of glass. Stereo lithography.
s3 powders. 4 S Chemical vapor infiltration, Sol-gel Process ' :
SLO-2 Particle size, distribution and shape of Composites in Automotive applications. Wafer Formation & preparation Surface Treatment- need, surface structure. Solid Ground Curing
metal powders. technique.
SLO-1 Blending of metal powders and Shaping of plastics Single Crystal growing Techniques. Mechgmcal surface treatr_nent— shot Multi Jet Modeling,
S4 purpose. ' : peening, laser shot peening
SLO-2 EZaalrzzx dgﬁndmg, Compaction of Injection Molding process. Slicing of wafers Geometry of wafers. Water jet peening, Ballistic particle.
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. Advanced Metal Forming Process Composites, Plastics & Qlass: Forming, Staping Fabrication of Microelectronic Devices Low Temperature Joining Process & Additive Manufacturing
Duration (hour) & Equipment Surface Technology
9 9 9 9 9
SLO-1 |Purpose of Isotactic pressing. Blow Molding process Film Deposition & Oxidation techniques. Ultrasonic peening I\SAZ?ZJ iai‘;ﬁ ;;g/on
S5 -
SLO-2 |Hot & Cold Shaping Process. Rotational Molding process. Physical Vapor Deposition surface rolling - operation OP\(/);/vnchrMi)ased techniques-
s6 SLO-1 gggggg{gﬁ"on molding, Spray Thermoforming process. Chemical Vapor Deposition explosive hardening - operation Selective laser sintering.
SLO-2 |Sintering — process, Coining, Forging. |Compression molding process Photolithography — Principle and Process. Cladding - process & working Laser engineered net shaping.
Mechanism and Properties of Sintered
SLO-1 |Parts Secondary & Finishing Transfer Molding process. Photolithography - Types & working Case hardening - process & working 3D printing — introduction
S-7 Operations.
SLO-2 Heat t(eat/ng, Impregnation, Infiltration Econom/ps of Processing Plastics & Etching - Need, Types, Principle. Hard facing - objective, process & working. 3D pflnt{ng- working and
& Plating. Composites. application
. i Forming & shaping of Glass- piece ware glass- . IPRL . —
SLO-1 Dent Res:stance of Sheet meta[s dent spinning, pressing, press and blow , blow & Etohing - Process & Working Sparlf hardening - objective, process & Solid pased technique
formation &automotive application. . working overview
S-8 blow and casting
SLO-2 Fabrlcatloq of Honey Comb Structure | Flat @ndpular GIRSSSHERRRIGESSSy roling of Diffusion- Principle, Process & Working Thermal spraying — need, materials Fused Deposition Modeling
for Catalytic Convertor. flat plate , Danner process
SLO-1 Super plastic Forming — Super p /?St’c’ty Form_/ng OF gl RSP | Spraking, lon Implantation - Principle, Process & Working Thermal spraying - types Paper Lamination Technology
-9 process, advar?tages and Properties. | drawing . . J ' ' i . . . : '
SLO-2 Diffusion bonding — process — Strengthening Techniques for Glass A b(le)‘_ (_)utlme of Wire Bonding, Packaging, Yield, Therrr_wal spraying —process- combustion, |Laminated object modeling -
advantages. Reliability electrical and cold spraying process
Learing 1. gggc;g;Kza(l);;ZIq/an, ‘Manufacturing Engineering and Technology’, 6th Edition, Addison-Wesley Publishing Co., 3. Helmi A Youssef, Hassan E El-Holfy, Mahmoud H Ahmed, “Manufacturing
Resources 2. Mikell P. Groover “Fundamentals of Modern Manufacturing”, 4thEdition, John Wiley & Sons Inc, 2015. j{Esilioiegy’, CRe=Rigss. 2010

Learning Assessment

. Continuous Learning Assessment (50% weightage) . I o
Lovelof s CLA—1 (10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)# Final Examination (0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 E‘;L“;?tgﬁg 40% . 30 % - 30 % i 30 % - 30% -
Level 2 ﬁﬁg:}ylze 40% h 40% : 40% L 40% : 40% .
Level 3 E‘::;‘:gte 20% 2 30% : 30% - 30% : 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
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Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.N.Vijayakumar, Head Test labs, Mahindra and Mahindra,
vijayakumar.n@mahindra.com.

1. Prof. M.Balasubramanian, Professor, IIT Madras, mbala@jitm.ac.in

1 Dr.J.Chandradass,SRMIST,
chandraj@srmist.edu.in

2. Mr.S. Senthil Kumar, Deputy Manager, Renault Nissan Technology & Business Centre

India, senthilkumar.subramanian@rntbci.com

2. Dr.P.Jawahar, Assistant Professor, NIT Agartala, drjawahar.me@nita.ac.in

2. Mr.S.Palanisamy,SRMIST,
palaniss@srmist.edu.in
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Course | 18AUE422T | Course Name COMPUTER INTEGRATED MANUFACTURING gurse | g Professional Elective L T4 PJC
Code Category 3]/]0] 0|3
Pre-requisite Courses | Nil [ Co-requisite Courses Nil Progressive Courses | Nil

Course Offering Department | Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: | Develop capability in students to understand and use CIM in fabrication industry 1 2 3 1 2 3 4 5 6 7 8 9 |10 11 |12]13[14 15
CLR-2: |Prepare planning and scheduling of process equipment fabrication using various  CAPP . » o o IS 2
CLR-3: |Demonstrate and use automated assembly lines, FMS and Industrial Robots = < 2 = |2 2| _ S | 5|es £
CLR-4 : |Provide basic knowledge in NC and CNC machining = = = @ 5|8 |8 |3|g= s |[8lg |3
= 58| o5l |lE2 < E| |+ s | €8 = | = >
| 8S|22|| 08| g|®a|so| E@ S 5 0| |« || ™
Course Leaming Outcomes S5 82|8E||22/2|58/25/58|F 2s|8|2«|E|BE|Slalald
. 9 At the end of this course, leamers will be able to: 2o c5|eS||22|8 83|28/ 83/ 8|28 £ 2558231883
(CLO): J9 daliZ||lu¥|laloalgd|=ES ||| ES|olaic|Slalala
CLO-1: |Discuss the basic components of CIM. 1 90 85 H | |H| M M H | L L M| H | L L {M|H|H|M
CLO-2: |Enable knowledge in CAPP and MRP. 2 85 80 H | H| H s HILI M M| M |L| M | H HIH|L
CLO-3: |Explain about Group Technology and Flexible Manufacturing System 2 90 85 H |H| H M HI|L|l M M| L L| H|H|H|H|L
CLO-4 : |Equip themselves familiar with AGVs and Robotics 2 80 75 H | H| M M H | L L M| M | L H I M|H|H| L
CLO-5: |Familiarize with NC and CNC machining 2 90 85 H |H| M M HIL| M | M| H|L|M | M| H|H|M
. Production Planning And Control And Group Technology and Flexible Automated Guided Vehicle System .
Duration (hour) Introduction To CIM Computerised Process Planning Manufacturing System /Industrial Robotics NC/CNC Machine Tools
9 9 9 9 9
S-1 SLO-1 %ﬁ;ﬁgﬁﬁ;tlﬂzﬁnﬁD I\jggucf?cl\t/:mn Process planning — Computer Aided Part families Automated Guided Vehicle System NC and CNC Technology
SLO-2 control 9 9. 9 |Process Planning (CAPP) (AGVS) AGV System management Types, Classification
SLO-1 |Concurrent Engineering gztlsﬁigl Compgfidediiietass Parts Classification / Parts coding AGVS Application Specification and components
S-2 5 :
SLO-2 |CIM concepts g;‘ngve CorPiS Opitz Part Coding system Vehicle Guidance technology Construction Details
s3 SLO-1 [Computerized elements of CIM system Aggregate Production Planning Production flow Analysis Vehicle Guidance technology benefits Controllers, Sensors and Actuators,
SLO-2 | Types of production Aggregate Plan Strategies Cellular Manufacturing Vehicle Management & Safety CNC hardware
SLO-1 [Manufacturing models and Metrics Master Production Schedule Composite part concept Robot Anatomy circulating ball screw
S-4 Mathematical models of Production Main Functions of Master Production Individual features of Composite part . e
SLO-2 . Related Attributes anti friction slideways
Performance Scheduling concept
S5 SLO-1 |Model problems | Material Requirement planning Machine cell design and layout Classification of Robots step/servo motors
SLO-2 [Model problems Il Demand driven MRP Applications of GT Robot Control systems NC/CNC tooling
S6 SLO-1 |Marketing engineering Capacity Planning Types of Flexibility End Effectors Fundamentals of Part programming
SLO-2 |Problems | Control Systems Flexible Manufacturing System Sensors in Robotics Fundamentals of Part programming
SLO-1 |Problems Il Shop Floor Control FMS Components Industrial Robot Applications Progr amming fqr drilling, lathe and milling
S-7 machine operations,
SLO-2 |Basic Elements of an Automated system |Inventory Control FMS Application Material Handling Applications Robot Programming languages
S8 | SLO-1 |Levels of Automation Introdt_Jt/on on Manufacturing Resource EMS Benefits Process Operations Types of format, Part subroutines, do
Planning-Il (MRP-Il) loops,
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. Production Planning And Control And Group Technology and Flexible Automated Guided Vehicle System .
Duration (hour) Introduction To CIM Computerised Process Planning Manufacturing System /Industrial Robotics NG/CNC Machine Tools
9 9 9 9 9
SLO-2 |Five Levels of Automation Enterprise Resource Planning (ERP) FMS Planning Assembly and Inspection Robot Accuracy
s:9 SLO-1 |Lean Production Problems | FMS Control Robot Programming Canned Cycles, parametric sub routines
SLO-2 |Just-In-Time Production Problems Il Problems Program Problems
1. g/jlgeclggﬁrgg;/gr "Automation, Production Systems and computer integrated manufacturing”, 4t edition Pearson 4. Mikell.P.Groover and Emory Zimmers Jr., “CAD/CAM’, Prentice Hall of India Pvt. Ltd,
Learning 2. Kant Vajpayee. S., 'Principles of Computer Integrated Manufacturing', Prentice Hall of India, 2009 Nog Delh{-1, 2 h
Resources ’ . : 3 . 5. P.Radhakrishnan, CNC Machines New Central Agency, 2013
3. P.Radhakrishnan, Computer Numerical Control Machines and Computer Aided Manufacture, New Age International, 6 K | of Manufacturi M Hill E on 2017
2018 . Yorem Koren, Computer Control of Manufacturing Systems, Mc Graw Hill Education 20
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) — o
Lovel omeL”kisn CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 [Remember 40 % . 30 % : 30 % . 30 % . 30% -

Understand
Level2 | APRY 40% . 40% ' 40% ! 40% ] 40% :

Analyze
Level 3 |Evaluate 20% : 30 % : 30 % 3 30 % . 30% :

Create

Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

silambarasan.ramadoss@rntbci.com

1. Mr. Silambarasan Ramadoss, Renault Nissan Technology & Business Centre India,

1. Dr. A.Siddharthan, Madras Institute of Technology, sidharth@mitindia.edu

1.Dr.J.Chandradass,SRMIST, chandraj@srmist.edu.in

2. Mr. Prasad Arun Kumar, Mahindra Research Valley, prasad.arunkumar@mahindra.com

2. Dr. S. Renold Elsen, Vellore Institute of Technology, renoldelsen.s@uvit.ac.in

2.Mr.S.MadhanKumar, SRMIST, madhanks@srmist.edu.in
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Course | 18AUE423T | Course Name PROCESS PLANNING AND COST ESTIMATION Coursa Professional Core LITIPLC
Code Category 3/0] 03
Pre-requisite Courses | Nil | Co-requisite Courses |Nil Progressive Courses Nl
Course Offering Department Automobile Engineering [Data Book / Codes/Standards Nil
(%)tj';s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Impart basic knowledge about process planning and cost estimation 1 2 3 1 2 3 4 5 6 7 8 9 10 11 12 [ 13 [ 14 [ 15
CLR-2: |Retrieve the basic idea to estimate different cost = 2 = o = 2
CLR-3: |Acquaint knowledge to estimate machining time and cost é 9 < = | 2 _ % ) . 2 é o 5
= > _=||Pels| T|8 |8 |S|EE s |85 | 3
3 28|95 (|E8 T «sE|la8|F s | 28 = |3 P
Course Learning Outcomes SE|S8|€E||88| 5|8 88 cwl 2/5E| , |3 g g8 § |7 o7
) g At the end of this course, learners will be able to: 38| 82| QS| |52 5| Do =g/ g s c|lz=xle|leg 2 lololo
(CLO): 2| 88| S8 || 288 283|288 8|28 |TS| 5|2 L |o|o| o
S0 | dig | WZ||u¥la ol d|=EDS | b |lup|lW|E=S|O0laic] 5 |a|a |a
CLO-1: |Interpreting knowledge about work study and ergonomics. 1 85 80 M L L M M M M M| M | M| H M | HIM|H
CLO-2: |Execute the process planning concepts 1 85 80 M M| M M H I M| M | M| M M| H M | HIM|H
CLO-3: |Predict various cost estimation 2 85 80 MM M M H{ M| M M| M |M| H M | H|M|H
CLO-4: |Calculate the production cost 2 80 75 M | M| H M H M| M M| M M| H M | HIM|H
CLO-5: |Solve machining time and cost 3 80 75 M | M| H M H M| M M| M | M| H M | H|M|H
. Work Study and Ergonomics Introduction to Process Planning Cost Estimation Production Cost Estimation Estimation of Machining Times & Cost
Duration (hour) 9 9 9 9 9
SLO-1 Introduction ~ to  manufacturing  system-|Objectives of cost estimation
S-1 Objectives- Work study, Method study |Fundamental Concept and Basic Manufacturing = Estimation of material cost Machine shop operations-Lathe, Drilling
SLO-2 process Types of cost estimation
SLO-1 |Basic Procedure for McgodggStuy Process  planning-Basic ~ concepts, Process|Fundamentals of costing and cost
S-2 (Select, Record, Examine, Develop, =n g PIS, 3 9 Estimation of labor cost Machine shop operations- Milling and Grinding
SLO-2 ) . selection and analysis accounting methods,
Define, Install and Maintain )
s3 SLO-1_ |Recording Techniques used in Method|Details of process plan, process charts and route Components of a Cost Estimate W ation of Overhead cost Est:mapon of machmmg t{me for basic lathe
SLO-2  |Study sheets operation-Turning and Facing
SLO-1_ |Work Measurements, Objectives of work|Process planning methods- manual and computer ol . Foundry basics, Methods of casting, |Estimation of machining time for Threading and
S-4 . e . Classification of Costing . 3 .
SLO-2  |Measurements aided process planning & its approaches Casting tools and accessories Chamfering
S5 SLO-1 Work Sampling, Analytical Estimating Manual process plapnmg-Basrc progedure, merits Elements of Cost, Cost of Product Cost estimation in foundry shop-|Estimation of machining time for drilling—
SLO-2 & demerits, applications and comparisons pattern cost, casting cost sample problems
S5 SLO-1 Ergonomics Case study—Preparathn of manual process plan for Methods of Cost Estimates Weldmg, Types of weld joints, Gas Est/mgt/on of machining time for boring
SLO-2 four stroke petrol engine assembly welding operations —sample problems
S-7 SLO-1_ |Ergonomics  Principles  Applied  to|Computer aided process planning-Types, Basic|Data Requirements and Sources of|Estimation of Gas welding cost, Gas|Estimation of machining time for milling
SLO-2 |Instrument Design and Control procedure, merits, demerits and applications information cutting operation-Sample problems
S8 SLO-1  |Ergonomics  Principles  Applied  to|Process analysis-Break even analysis & It's|Types of Cost Estimates, Allowances|Arc welding: Equipments, Cost|Estimation of machining time for Grinding
SLO-2  |Machines and Controls objectives in Estimation (of Standard Time) Estimation operation-sample problems
S-9 SLO-1 Ergonomics Principles Applied to Layout Statlst/gal Process ol R R Escapabilly Cost Estimation Procedure Cost estimation in Welding shop Case studies: Estimation of cost for a product
SLO-2 of a Work place analysis using process control charts
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Learning

Delhi, 2011.
Resources

1. Chitale, A.K., and Gupta, R.C., “Product Design and Manufacturing’, Prentice Hall of India, New

2. Adithan,M, “Process planning and cost estimation”, New Age International(P) Limited,2011

New York, 1996.

4. Sinha.B.P., “Mechanical Estimation and Costing”, Tata McGraw-Hill, Publishing Co.,1995
5. Narang, G.B.S. and Kumar. “Production and planning”, Khana Publishers, New Delhi, 1995.

3. Nanua Singh, “System Approach to computer Integrated Design and manufacturing”, John Wiley & Sons,

Learning Assessment

, Continuous Learning Assessment (50% weightage) . L o
Lol of s CLA— 1 (10%) CLA-2 (15%) CLA—3 (15%) CLA- 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 |1 ememoer 40% : 30% : 30% 1 30 % . 30% .
Level 2 ﬁﬁg:)y/ze 0% ! 40% 1 40% 3 40% . 40% -
Level 3 E‘r’::::te 20 % - 30% . 30% - 30% : 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

silambarasan.ramadoss@rntbci.com

1. Mr. Silambarasan Ramadoss, Renault Nissan Technology & Business Centre India,

1. Dr. A.Siddharthan, Madras Institute of Technology, sidharth@mitindia.edu

1. Dr. J.Chandradass, SRMIST, chandraj@srmist.edu.in

2.Mr. Prasad Arun Kumar, Mahindra Research Valley, prasad.arunkumar@mahindra.com

2. Dr. S. Renold Elsen, Vellore Institute of Technology, renoldelsen.s@uvit.ac.in

2. Mr. M.Palanivendhan, SRMIST, palanivm@srmist.edu.in
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Course | 4onUEaoqr | COUISE AUTOMOTIVE QUALITY SYSTEMS gurse E Professional Elective L T pC
Code Name Category 3]0 03
Pre-requisite Courses [ Nil | Co-requisite Courses |Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering  |Data Book / Codes/Standards Nil
(Cé)tgs)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Impart the knowledge of quality concepts and quality management systems 1 2 3 2 3 4 5 |6] 7 8 9 10| 11 [12[13[14]15
CLR-2 . |Implement the knowledge of tool and techniques in automotive industries. o ® o o £ 2
CLR-3 . |Integrate the idea to work with professional cost accountants to obtain realistic cost estimates = sl = 2 |2 2| § S| os £
CLR-4 : |Collaborate on international quality systems and modern management systems for  quality. S = = =N g g |8 8 3 s = ] IR s
= s 2log|l |5 o5 E ;5| F | 8 = c = =) .
SE|l20|2E o) EF= = L2 O = >| € =1 S| S| €| «— |~
Course Learning Outcomes At the end of this course, learners will be able to: 2 g g’-% f:;;_.% 58 % 22 % § 3 % g g 3| L sz E % % % 39 ‘ID
(CLO): ’ ; e |55 oz 6e s 885828353 5 223 &85 8/ 2(2
CLO-1: |Relate the quality concepts and quality production 1 80 75 M | M| M M M |H M |H M |Hl  H | H|M|H|H
CLO-2: |Explain quality Management system and different dimensions of quality 2 85 80 M | H L H M |H M |H M |H| H|HIM|H|H
CLO-3: |Implement the application of management tools and techniques for process improvement 2 85 80 M | H H L H|H M | H M |H| H|H|M|H|H
CLO-4 : |Assess Automotive TS16949 quality system practices 3 85 80 M |H| H H H|H M |H| M |H|  H|H|M H|H
CLO-5: |Validate various system analysis measurement and data collection 3 90 85 M |H| H H H|H M |H M |Hl H|H|M|H|H

Duration (hour)

Principles and Practices

Quality Management System

Continuous Process Improvement

Analytical Techniques

Tools and Techniques

9

9

9

9

9

S-1 SLO-1 Bas:c_ Con'cepts of Q_uallty. Qual(ty, Quality Management Systems-Introduction Modem Management Tools and 1SO TS16949 Scope, application and quality Qual/ty_ Tools and Measurement Systems

SLO-2 |classification of quality and services Techniques management system Analysis
., | SLO-1 . . Quality Management — A conceptual Introduction to Modern Management ) . . )

S-2 SLO2 Quality systems overview S Work Technigues Requirements of quality management system | Concepts of SPC detection vs. prevention
SLO-1 . ) g ; . Advanced Product Quality Planning (APQP)- )

S-3 SLO2 Product Quality design Dimensions of Quality 5s concepts Focus and benefits Data collection methods

S4 SLO-1 |Quality engineering in design of production Costs of Quality Kaizen fochniquas Advanced Product Quality Planning (APQP)- Statistical Tools
SLO-2 |processes Different Phases

S-5 gtg; Quality characteristics Quality System Standards Six sigma methodologies ?;;g’ SfpeiGigivode Effectelialies" Understanding of measurement systems
SLO-1 o T Design of Failure Mode Effects Analysis- .

S-6 SLO-2 Reliability 1SO 9000 clauses Quality circles Advantages and Limitations Variable Gauge R&R

S-7 gtg; Safety 1SO 9000 interpretations Taguchi loss function-Theory Process Failure Mode Effects Analysis Introduction to Hypothesis Testing

S-8 2'[8; Quality engineering in production 1SO TS16949 clauses Taguchi loss function-Applications Production Part Approval Process (PPAP) ANOVA

S-9 2t8; Quality engineering in service ISO TS16949 interpretation POKE -YOKE Techniques Single and Multiple Regression Correlation Analysis
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Learning
Resources

edition,oxford,2005

1. David Hoyle, “Automotive quality system Handbook”, Butterworth — Heinemann Itd, second

2. William M Feld, “Lean Manufacturing: Tools, Techniques and How to Use Them”, APICS, 2010

3. Montgomery Douglas C, “Introduction to Statistical Quality Control”, John Wiley and Sons, New Delhi,
2009.
4. Logo Thetis N, “Managing for Total Quality — From Deming to Taguchi and SPC’, Prentice Hall of India

Private Limited, New Delhi, 1997.

5. Advanced product quality planning and control plan” 2 nd Edition ,Standards media (2008)

Learning Assessment

, Continuous Learning Assessment (50% weightage) . I I
Lovelof Sloom's CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘;?tgﬁ; 4% . 30% : 30% : 30% i 30% .
Level 2 ﬁﬁg:gze 40% . 40% : 40% . 4% : 40% .
Level 3 E‘r’::::te 20% . 30% . 30 % : 30% 2 30% .
Total 100 % 100 % 100 % 100% 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Silambarasan Ramadoss, Renault Nissan Technology & Business Centre India,
silambarasan.ramadoss@rntbci.com

1. Dr. A.Siddharthan, Madras Institute of Technology, sidharth@mitindia.edu

1. Dr. J.Chandradass, SRMIST, chandraj@srmist.edu.in

2.Mr. Prasad Arun Kumar, Mahindra Research Valley,
prasad.arunkumar@mahindra.com

2. Dr. S. Renold Elsen, Vellore Institute of Technology, renoldelsen.s@vit.ac.in

2. Mr.M.Palanivendhan,SRMIST, palanivm@srmist.edu.in
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Course | 1epUE425T | Course Name INDUSTRIAL ENGINEERING AND OPERATIONAL RESEARCH - Professional Elective L T P C
Code Category 3]0[ 03
Pre-requisite Courses | Nil | Co-requisite Courses |[Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering |Data Book / Codes/Standards | Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Provide an insight into the concepts of industrial engineering and organization 1 2 3 2 3 4 5 6 7 8 9 |10 11 |12 ]13|14]15
CLR-2: |Develop a diverse group of professionals and leaders in industrial engineering . » o o IS 2
CLR-3: |Enhance the scientific awareness of the society in the field of operation research. < S c_‘% =2 [ 2|s § S e =
E |52l |88 <|LE[5-|8 |S|E5 |= |E2 |3
-~ 85|82 5'°E°60..£;_€C,3'_ Bl ES S S22 ||
Course Leaming Outcomes S El82|8E||22|2| 58|25/ 8|85/ |E<E|B2|S|alald
, 9 At the end of this course, learners will be able to: 2o|cb| |98 |22/ 6|83/ S8 838|822 |25/ 528 23383
(CLO): J0digd|ldZ||luy|laloo|lfr | SO | lus|l@m|ES|olaic|S|alala
CLO-1: |Understand the impact of industrial engineering solutions in a global and social context 1 85 80 H | M L M L L L L H L M | LIHIM|H
CLO-2: |Use the knowledge and skills of industrial engineering to model and analyze problems 2 80 75 H | H| M H M | M L M| H L H |H|H|L |M
CLO-3: |Investigate Effective utilization of men, equipment and space 2 85 80 H M| H M H | H L H| H L H|H|H|M|M
CLOA - E_nsure optimal use of resources with modern technology to create a place of higher learning in the 2 90 85 HE i o H H L L v H L HIlHIH ML
fields of Operation Research
CLO-5: |Apply the PERT/CPM for a constraint based problem of service/manufacturing. 2 85 80 H | |H| M H H M L M| H L H |H|IH|H|M
Duration Industrial Engmzegzg;nd e aggment Production And Productivity Plant Location and Layout Work Study Operational Research
(hour) 9 9 9 9 9
S-1 SLO-1 |Introduction to Industrial Engineering, Production Concept Factors Governing on plant location Definition concept and need for work Opgrat{onal Research concept and
SLO-2 | Concepts study defination
52 SLO-1 gﬁ;%g ear;)nc;Deve/op ment of Indeeiel Production function Locational Economics Method Study Methods of Operational Research
SLO-2 | Scientific management Production system Rural V/S Urban plant sites Method Study Procedure Linear Programming
53 SLO-1 |Roles of an Industrial Engineer Analysis of Production system Plant layout Process chart symbols Graphical method
SLO-2 |Applications of Industrial Engineer Input output model Principles of Plant layout Flow process charts Model problem in Graphical method
. |Functions of Industrial Engineering . ,
S4 SLO-1 department and its organization Productivity Process layout Process charts types Transportation problem
SLO-2 | Production Management Productivity model problem Process layout Merits and demerits Flow diagram Transportation problem types
SLO1 Eg;?ﬁgg?n Management Versus Indusrial Factors affecting productivity Product layout Steps in flow diagram Vogels approximate method
S-5 p -
SLO-2 | Operations Management Product design Product layout Merits and demerits Man type flow process chart %ZZ% 5 roblem in Vogels approximate
$6 SLO-1 | Management science Increasing productivity of Resources Combination layout String diagram North west corner method
SLO-2 |Historical Development Work productivity Fixed position layout String diagram construction Model problem |
5.7 SLO-1 | Tools of management science Model Problem | Flow pattern layout Multiple Activity chart Cost matrix
SLO-2 |Simulation model Model Problem Il Flow pattern layout types Multiple Activity chart Construction Profit matrix
S-8 | SLO-1 |Managerial economics Productivity measures Work station Operational analysis dP:f)));/;rr)r;atnx with equal supply and
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Duration Indusrial Engln(—)secrilggcaend Management Production And Productivity Plant Location and Layout Work Study Operational Research
(hour) 9 9 9 9 9
SLO-2 |Managerial Techniques Development of Productivity Measures Work station design Example Operational chart dPg(r;ﬂ;ZZiatnx with unequal supply and
SLO-1 |Managerial Accounting Productivity Measurement system Model Problem | Analysis of motion Degeneracy
S9 SLO-2 |Analysis and performance g}g’?el;: gRhisggroductivity Moaslbrig Model Problem Il Steps in motion analysis Degeneracy Problem
1. O.P. Khanna, “Industrial Engineering and management”, 17th Edition, Dhanpat Rai Publishing
Learning Co Pvt Ltd, 2018. 5 3 . - »
Resources 2. Martand Telsang, “Industrial Engineering and Production management”, 2nd edition, S. Chand 3  OpFhatiorigRessarch : An Infroduction” 10th Edition, Pearson, 2016.
publisher, 2014.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s I
Lovel poms CLA— 1 (10%) CLA- 2 (15%) CLA =3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 {5 omember 40% ; 30% ’ 30% ] 30 % . 30% .
Level 2 ﬁﬁg:zze 40% " 40% - 40% . 40% : 40% -
Level 3 EX:'a‘::te 20 % ; 30 % : 30% : 30 % - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.N.Vijayakumar, Head Test labs, Mahindra and Mahindra, vijayakumar.n@mahindra.com.

1. Prof. M.Balasubramanian, Professor, IT Madras, mbala@iitm.ac.in

1.Dr.J.Chandradass,SRMIST, chandraj@srmist.edu.in

senthilkumar.subramanian@rntbci.com

2. Mr.S. Senthil Kumar, Deputy Manager, Renault Nissan Technology & Business Centre India,

2. Dr.P.Jawahar, Assistant Professor, NIT Agartala, drjawahar.me@pnita.ac.in

2.Mr.S.MadhanKumar, SRMIST, madhanks@srmist.edu.in
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Cé’(‘)‘(;ze 18AUE331T | Course Name HEAT VENTILATION AND AIR CONDITIONING Course Category|  E Professional Elective '5 g g (33
Pre-requisite Courses | 18AUC203T] _Co-requisite Courses | Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Describe the working of Refrigeration system 1 2 3 2 3 4 5 6 7 8 9 10 [ 11 12 |13 14 |15
CLR-2: |Interpret the knowledge on Psychrometry process = » = o IS 2
CLR-3: |Understand the refrigerant properties £ S 2 |2 2 | § S o £
CLR-4: |lllustrate the Load calculation = = =2 § g8 |8 o |§E o3 ERE 3
CLR-5: |Understand the function of air distribution system % wka g | bl Elag| 2 |E® E SIZ2 g 2|
5/ 82/8E| |22 £ |58 25 5% 8 28 8|82« E|BE 3|5 &L
. . - LolcS|laoE| | 28| 8 | a8 a8c| ©|Sw|l 2 |=5 E |58 o |9/90|0
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 2|35 I58 158l & 1888128 8 G533 8 |B2 S8I&s&E1 52192
CLO-1: |Select the various Refrigeration system 3 90 | 85 H M H M L L H M M | M L M IMIM|L
CLO-2: |Identify the thermal condition of Psychrometry process 1 80 75 H M M M M L M L M| M L M IM|{M|H
CLO-3: |Distinguish the refrigerant properties 2 85 | 80 H M M M M M M L M | M M M |H|M|H
CLO-4: |Perform the Load calculation 2 85 | 80 H H| M H M L L L M | M L M| MMM
CLO-5: |Analyze and select the air distribution system 1 90 | 85 H M M M M H H H M | M L M IMIM|H
. Fundamentals of Air Conditioning Heating and Ventilation Refrigerant Automatic Climate and Temperature Control Diagnosis and Services
Duration (hour) 09 09 09 09 09
SLO-1|Introduction to Air Conditioning System The car heating system Working of refrigerant in refrigeration system |Block diagram Diagnosis based on temperature
S SLO-2 éc;(;at/on of Air Conditioning SSieiilin a Heat control - Types Refrigerants used in automotive systems Types of sensors and actuators Diagnosis based on pressure
52 SLO-1 | Schematic layout of Refrigeration System |Water flow type Ozone Depletion Potential (ODP) Control logic electrical wiring diagram A/C system leak testing
SLO-2 |Refrigeration cycle Air mix type Global Warming Potential (GWP) Manual system Leak testing procedure
s3 SLO-1 | Terminologies In HVAC: TR, COP ,‘i\é;ctlil/:ttr(l)l;utlon g AL Desirable properties of refrigerant Automatic system UV tracer dye
SLO-2 |EER, SEER Forced flow ventilator (blower) Selection of refrigerant Multiplexing between BCM and PCM Electronic leak detector (Sniffer)
S4 SLO-1 [Modes of Heat transfer Air inlet and outlet Thermodynamic requirements Control of compressor clutch Oxygen free nitrogen testing
SLO-2 |Heat Exchanger and Its Types Fan characteristics Freezing point Blower motor Vacuum testing
S5 SLO-1 | Shell-and-Tube Exchangers Centrifugal fans Critical temperature Different types of sensors Oil Stains
SLO-2 |Spiral Tube Heat Exchangers Axial fans Flammability Temperature sensor Servicing of compressor
S6 SLO-1_[Types of Compressors Air filtration Toxicity Sun Load Servicing of evaporator
SLO-2 |Compressor clutches Air quality sensing Action of Refrigerant with water Pressure sensor — capacitive sensor Servicing of condenser
S7 SLO-1 | Compressor clutch electrical circuit Air distribution unit Action of Refrigerant with oil Strain gauge sensor Servicing of heater core
SLO-2 |Compressor lubrication Air diffuser system Classification of Refrigerant Mixtures Pressure sensor using piezoelectricity Servicing of expansion valve system
s8 SLO-1 |Condenser Dash HVAC Ambient conditions affecting system pressures |Angle sensors System flushing
SLO-2 |Evaporator Boot HVAC Containers handling refrigerants Speed sensor, Inductive type speed sensor |Odour removal
s:9 SLO-1 |Receiver Dual HVAC Discharging of refrigerant Humidity sensor Retrofitting
SLO-2 |Accumulators, Expansion Valve Booster heating systems Charging of refrigerant Air quality sensor Replacing orifice valve
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1. Warren Farnell and James D. Halderman, “Automotive Heating Ventilation and Air Conditioning systems”, 4. William H. Crouse and Donald I. Anglin - “Automotive Air conditioning” - McGraw Hill,
Learning Classroom Manual, Pearson Prentice Hall, 2004 2000
Resources 2. C. P. Arora “Refrigeration and Air conditioning” — McGraw Hill Education (India) Private Limited, New Delhi, 2010 5. Paul Weiser - “Automotive Air Conditioning” - Reston Publishing Co., Inc., - 1990
3. Roy J. Dossat, “Principles of Refrigeration”, 4th edition, Pearson Education Asia, 2009 6. MacDonald, K.I., “Automotive Air Conditioning” - Theodore Audel series - 1978
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) I o
Lo oS CLA— 1 (10%) CLA-2 (15%) CLA—3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 [Remember 40% 4 30% 30% : 30 % . 30% .
Understand
Apply p s 9 p o
Level 2 Analyze 40 % - 40 % 40 % - 40 % - 40% -
Level 3 E‘r’::::te 20 % - 30% 30 % - 30% E 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr D Rajasekaran, Freeze India Manufacturing Pvt Limited, rajakd@fim.com

1. Dr A Baskaran, P. A. College of Engineering and Technology, boss120367@gmail.com 1., Dr. S. Thiyagarajan, SRMIST

2. Mr S Ashok, ETA, ashoks@eta-engg.com

2. Dr G Venkatesan, Pondicherry Engineering College, rvenkirm@pec.com

2. Mr. S. Logeshwaran, SRMIST
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Course
Code

18AUE332T Course Name

ENGINE TESTING AND VALIDATION

Course
Category

E Professional Elective 3700 3

Pre-requisite Courses 18AUC301J

Co-requisite Courses | Nil

Progressive Courses | Nil

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of leaming this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Evaluate the working principle of measuring instruments 1 2 3 1 2 3 4 516 7 8 9 0] 11 (12131415
CLR-2: |Employ various instruments for measuring engine parameters > = b
CLR-3: |Create insight on the fundamental considerations for engine test facility = & 2 o e 2| 4 £ 2
CLR-4: |Analyze the various engine operating parameters £ 2 £ 2 2 L1 S| es 3 S | o £
i i = ] = © |48 = | S| <=2 = = @©
CLR-5: |Analyze the data acquired from the engine £ |a |Z 2o|S 3|8 S |G| §E o3 Slsg |3
CLR-6 : |Validate the data acquired from the engine % |8 |3 eS| /28|46 HEZARE T ] SIZ2 g2 ||
SE|IS |8 22/ 2 52|25 58|85 g8 SL|E 8|S |
i i i c8|8 |8 | |53|s w8 ls8|l8|8|s8|g|zE || |l0|0]0
Course Learning Outcomes (CLO): |At the end of this course, leaners will be able to: sl l5slal 888|128l 63 8128 SIaE| 5|22 &
CLO-1: |Apply the knowledge of basic principle of measuring instruments 1 80 | 75 H M H M L L M (M| M M L LIHIM|L
CLO-2: |Measure the various engine operating parameters of I.C engine 2 85 | 80 H M| M M |[M|L M L M M| M |[M|H|M|L
CLO-3: |Develop an engine test rig with necessary instrumentation 1 80 | 75 M H M H M| M M | M H H M [M|HIM|L
CLO-4 : |Evaluate the performance parameters in IC engines 2 80 | 75 H M| M M H| M M | M H H M [M|HIM|L
CLO-5: |Analyze and validate various engine test results 2 85 | 80 H M| M M [M[M M [ M H M| M [M|H|[M|M
. Instrumentation Measurements Test facility layout Performance parameters Data analysis
Duration (hour) 9 9 9 9 9
SLO-1 ;nstrume()tation and data acquisition - Indicated power measurement Test facility layout considerations- Engine pgrformance parameters - Va/idatior} of data and test results -
-1 ntroduction fundamentals lntro_ductlon lntroduct/or_l ' -
SLO-2 |Pressure measurement Frictional power measurement Test cell - thermodynamic system Engme p ?rf R co psmagotors - Gengr alp rincip les for data validation in
xplanation engine testing
52 SLO-1 | The Hall-effect sensor Tutorial session Basics of test cell and control room design | Brake power Error types
SLO-2 |Shielded-field sensor Tutorial session Ventilation and air conditioning Torque Output Error Sources
53 SLO-1 |Crankshaft position sensor Brake power measurements Vibration control Tutorial session Combination of errors
SLO-2 |Types Torque and speed measurements Test cell noise control Tutorial session Experiment repeatability
S4 SLO-1 | Throttle position sensor Dynamometer - Introduction Cooling circuit requirements Mean effective pressure Instrument sensitivity
SLO-2 | Temperature sensors Mechanical Dynamometer Installation Mechanical efficiency Experimental precision
S5 SLO-1 |Coolant sensors Electrical Dynamometer Exhaust gas system Tutorial session Absolute and relative accuracy
SLO-2 |Sensors for Feedback control Eddy Current Dynamometer Installation Tutorial session Traceability
S6 SLO-1 |Exhaust gas oxygen sensor Measurement of speed Electrical system considerations Volumetric efficiency and Fuel-air ratio %ggg::g' calibration ~definition,
SLO-2 |EGO characteristics Fuel consumption measurement Layout Specific fuel consumption Calibration - definition
5.7 SLO-1 |Switching characteristics Air consumption measurement Fuel storage requirements Tutorial session Calibration - importance
SLO-2 |Knock sensor Smoke and particulate measurement Fuel supply requirements Tutorial session Calibration techniques for pressure
. SLO-1 |Pressure s‘er‘r'sor | ﬂg?scug%g :,’;sxg(a)ZSt GMISSIONS = Fyel treatment systems Heat Balance Calibration techniques for temperature
SLO-2 Data Acquisition, Data collection and Tutorial session Input parameters for engine testing Brake thermal efficiency Gaussian distribution as a statistical tool
control systems (EDACS)
59 SLO-1 |Post processing of data Tutorial session Maintenance of engine test facility Tutorial session Error analysis
SLO-2 |Tutorial session Tutorial session Troubleshooting of engine instruments Tutorial session Tutorial session
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Learning
Resources

2007

1. A.J.Martyr, M.A. Plint, Engine Testing and Theory and Practice,3rd edition,-SAE International,

2. Dietrich,C.F. “Uncertainty, Calibration and Probability’, Adam Hilger, London.1973

edition,- Elsevier, 2012

8. Jyotindra S. Killedar, Dynamometer: Theory and application to engine testing, Xlibris Corporation LLC, 2012
9. A.J.Martyr, M.A. Plint, Engine testing: The design, building, modification and use of powertrain test facilities, 4th

Learning Assessment

, Continuous Learning Assessment (50% weightage) . I o
Lovel o poms CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA 4 (10%)# Final Examination (0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Romember 40% ’ 30% : 30% J 30% : 30% .
Level 2 ﬁ\\gg:gze 40% . 40 % ; 40% ' 40% - 40% -
Level 3 E::!::te 20% ; 30 % 3 30 % - 30 % e 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.ShanmugaSundaram, Renault Nissan, sankaran@rntbci.com

1. Dr.V.Karthickeyan, Sri Krishna College of Engineering, karthickeyanv@skcet.ac.in

1. Dr. V. Edwin Geo, SRMIST

2. Mr S Ashok, ETA, ashoks@eta-engg.com

2. Dr.P.Nanthakumar, Amrita School of Engineering, p_nanthakumar@cb.amrita.edu

2. Dr. S. Thiyagarajan, SRMIST
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Course 18AUE333T | CoUrse FUEL TESTING AND STANDARDS Gouss E Professional Elective L TIPIC
Code Name Category 3/0]0 3
Pre-requisite Courses 18AUC301J Co-requisite Courses [ NIL Progressive Courses |
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Learn the sources, composition and properties of automotive fuels 11213 112 4 5|6 7 8, 9 |10 | 11|12 |13 | 14 |15
CLR-2: |Gain knowledge on reference and commercial fuels and road map to quality improvement B | | P o
CLR-3: |Acquire knowledge on the significance of different fuel properties with respect to engine application s8Izl e g ;5 §
CLR-4: |Understand and become familiar with BIS testing standards for gasoline and diesel % § é % I =y :-fu a c g o
CLR-5: |Conceive idea on the testing methods for LPG, CNG and biodiesels Elelelle elel® |35 3| s|%| €
=8| = AR S|la3les =2 % g
o< |2 5/a|la 81O 8E 2| 8| 5|2
S BB 5 c|® | 56 |2 |2 ES © S| = 2| _ | o
Sl s|lBl|2|s|g|les E|2 6|, B| 2| B S ] ) I
. , | S| O] @ £ 5|2 =203 |2 =8| 5| = = @ — o o |l o
Course Learning Outcomes (CLO):  |At the end of this course, learners will be able to: 3|88 |2 e8| 88|82l T| 5| L | o |0
|| i wl ool | = wn|uon|lw| = (&) o = o o | a
CLO-1: |Understand the sources, composition and properties of automotive fuels and significance of testing fuels 28|75\ |M|{M|L| M |L|H| H|H| M| L L | M| M| H|H
CLO2 - f\ngg;loi\rli ;r;zv;vledge on the specification of reference fuels for testing vehicles, road map and bottle necks in quality oleol7sl Imimlel mAcluwl A 1ol ML Ll M HlH
CLO-3: |Learn the significant fuel properties and its implication in engine application 2|8 (75| M/M|L| M |[LIH| H |H|M]|L LI M| M| H|H
CLO-4: |Gain knowledge on commercial gasoline and diesel fuel testing as specified in BIS 1/8|75| M|/ M| L| M |[L|H| H H| M| L L | M| M| H|H
CLO-5: |Gain knowledge on CNG, LPG and biodiesel testing 118|755 M| M|L| M |[LIH| H HI M| L LI M| M| HI|H
Commercial Gasoline and
. Automotive fuels Reference and commercial fuels Fuel Properties Diesel fuel testing as specified | CNG, LPG and Biodiesels testing
Duration (hour) inBIS
9 9 9 9 9
- i . o . . iy Method to determine Distillation | Method to determine methane and
SLO1 |Petroleum - sources and composition | Technical specification of fuels - significance Properties of different fuels-Volatility temperatures Ethane content
S-1 . . . L ; Research Octane Number
SLO2 Gasollng,‘ DigseRsanrees ayd Techn/cal Sp ec:ﬁcat:on T ot Properties of different fuels- Oxidation stability |(RON), Motor Octane Number |C3and C«4 content
composition vehicles -Gasoline (MON)
SLO1 |CNG- sources and composition Techn/ca/ Sp ociicatiol offReferagce ikl firkestieg Properties of different fuels- Octane rating Calon_ﬂc FalleyOxidation Motor Octane number
S0 vehlclgs - D/esgl __Jd . Stability
SLO2 |LPG -sources and composition ‘7/-2;27:;5'_/08 I\;;Ce;cmcat/on oF Refrence fual for testing Properties of different fuels- Cetane rating Sulphur content Hydrogen sulphide content(LPG)
SLO1 |Alcohols ~sources and composition I:;i,g;éia_l LSPpgcmcat/on of Reference fuelfor testing Properties of different fuels- Cetane rating Reid Vapour Pressure Odour, Copper strip corrosion
S-3 : o .
” Technical Specification of Reference fuel for testing - .
SLO2 |Alcohols —sources and composition vehicles - Blended fuels Calorific Value Benzene, Aromatic Wobbe Index(CNG)
S-4 | SLO1 |Biodiesels —sources and composition Comparison O.f thg & ec:flca't/on gl CPeigiSasine Density Olefin and oxygen content Oxidation Stability
and commercial diesel for different Bharat stage norms,
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o ” Comparison of the specification of Commercial Gasoline |\, . Method to determine Ash ;
SLO2 |Biodiesels —sources and composition o . Viscosity Low temperature flow properties
and commercial diesel for different Bharat stage norms, content
SLO1 |Reformulated fuels -Types and Use Fuel quality improvement accomplished in India Carbon Residue Etc. Carbon residue Kinematic viscosity
5 SLO2 |Reformulated fuels -Types and Use Fuel quality improvement accomplished in India Characfer:st:c req u:(gments of alfferst fusls in Cetane number and Index Cetang number, Copper stip
IC engines- Availability corrosion
SLO1 |Additives-Types and Use Fuel quality compliance issues %Jaraqtenstlc rgauirements of different fuels in Distillation temperature Ester gontent, Mono, Di and Tri-
$6 engines- Euel economy ' ' glycerides
SLO2 |Hydrogen as IC engine fuel Fuel quality compliance issues Charagtenstlc Reduiremapts giafferent fuelsily Flash point, Kinematic viscosity |Density, lodine Number
IC engines- Performance
SLO1 |Comparison of LPG. CNG, Hydrogen  |Fuel testing Gasoline quality effects on vehicle emissions, |Density, calorific value Structure indices
ST SLO2 |Comparison of LPG. CNG, Hydrogen | Presumptive liability Diesel quality effects on vehicle emissions Tosiiggec g and water Liquid chromatography technique
) ’ content, sulphated ash
SLO1 |Importance of fuel testing ZL;( registrafiorragy frackingSuRiERERRT Ihdic, Ultra low sulphur fuels CO.I d fiteigglugioglat ;Cloud Gas chromatography
S8 anq Japgn ' A . point
SLO2 |Need for fuel testing Standards Z%i( ;eg(tjsjr:ptg: and (R il Inda, Lubricity characteristics Copper strip corrosion Mass Spectrometry analysis
An overview of the difforont Stalaius Flame characteristics- burning velocity, flame
SLO1 |available for fuel testing-EN, ASTM, Inhibiting factors in fuel quality improvement in India T Oxidative stability Photo spectrometry analysis
1SO. JIS BIS temperature and flammability limit
S-9 . : .
An overviow of the differenigRiaiigrds Flame characteristics- burning velocity, flame|Polycyclic Aromatic
SLO2 |available for fuel testing-EN, ASTM, ISO, | Inhibiting factors in fuel quality improvement in India t ol bilt Ig it ¥ H 3’ y b Photo spectrometry analysis
JISBIS emperature and flammability limi lydrocarbon
. - b . . 4. Motor Vehicles Act ,2009,India
. 1. Autqmotlve Fuels Reference Book-Keith Owen, Trevor Coley, Second Edition, Society of Automotive 5. ARAI Tap Document ~Document on Test Method, Testing Equipments and Related
Learning Engineers Inc., 1995 Procedures for Testing Type approval and Conformity of Production (COP),Ministry of
Resources 2. ALTERNATIVE FUELS Concepts, Technologies and Developments S.S. Thipse, Jaico Publishing House ’

3. Practical Handbook on Fuel Properties and Testing by SajidZaman, Lambert Academic Publishing, 2014.

Road Transport

and High ways

6.  Biodiesel Production and Properties by AmitSarin, RSC Publishing ,2012

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) I I
Do CLA—1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% i 40% : 40% . 40% : 40% :
Understand
Level 2 Apply 40% ] 40% b 40% ! 40% i 40% i
Analyze
Level 3 Evaluate 20% E 20% i 20% . 20% : 20% i
Create
Total 100 % 100 % 100 % 100% 100%-

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
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Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

. |1.Dr.M.Arul Prakasajothi, Associate Professor, Mechanical Engineering, VelTech , Deemed to be university ,Email . .
1. Dr.Gunabalan,Manager, R&D Turbo Energy ,Chennai, arulprakasajothi@veltech.edlu.in 1. Dr. S. Thiyagarajan. SRMIST
2. Mr.Shantha Kumar, Lead Engineer, Royal Enfield iéDtrr;@I\i?/tcrzjzg,i:\ss:stant Professor( Senior Grade),Mechanical Engineering, Sri Venkateswara College of Engineering, Email: 2Mr. C. Prabhu, SRMIST
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Course 18AUE334T | Course Name AUTOMOTIVE EXHAUST SYSTEM DEVELOPMENT urse E Professional Elective L T4 PJC
Code Category 3]/]0] 0|3
Pre-requisite Courses 18AUC301J | Co-requisite Courses _|Nil Progressive Courses |Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards | Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Gain knowledge about Various exhaust systems. 1 2 3 1 2 3 4 5 6 7 8 9 0] N 12 (131415
CLR-2: |Understand various emission norms and control methods o e = k. e 2
CLR-3: |Gain knowledge about noise pollutions and control methods £ < = ES = S |os i § S | o £
CLR-4: |Enlighten the knowledge in Computational analysis. £ - Z|| 2o 2 38 8 3 = o T |5 3
= 2295 ||EQ S |=wE|la8|F s | EQ ] == o
S5E|LS|2E(|88|8 8|88 Eo| |5 4|2 | E|B8 5§ |7 |7
' 5 =) El|lEZ| 5| 20|=> [} o 2T = S|
%tjés)e Learning Outcomes At the end of this course, learners will be able to: %é s5|8s||28|8 § 2 gg é g S| 22| = §§ § % g 2 333
. 4 — | uia Ll <C L x| O 0| < Ol »w |Wwvw| W = [ a gy Y - a | o | 0o
CLO-1: |Understand the History and evolution of Automobile Exhaust System 1 85 80 H M| M H M |M| H|H|H M| H M |HI MM
CLO-2: |Gain familiarity on the emission norms and emission reduction techniques 1 85 80 H H| M M L L M| H| H | M| M M |H|MIM
CLO-3: |Get familiarized with the basics of acoustics, muffler types and characteristic design of mufflers 2 80 75 s | H M {M| M | M| M |H H H I H|IM|M
CLO-4 - Understand the procgdures apd fundamentals involved in computational fluid dynamic, thermal 2 80 75 H Hl H H v im wilvl v M H H HlLIH
and structural analysis of vehicle exhaust system
CLO-5: |Understand the fundamentals involved in testing and validation of automotive exhaust system 2 80 75 H | H| H H MiM| M | M| H H H H  HIM|H
Duration (hour) History of ‘\S“yt;’t’:r‘:;”e Exliist Hot End Cold End Computational Analysis (CFD and FEA) Testing and Validation
09 09 09 09 09
History and evolution of automobile . . Basics of acoustics, fundamentals of sound,|CFD for vehicle exhaust system, governing ; .
SLO-1 Gasoline engine out pollutants p : - " p : Vehicle noise measurement
S-1 eghaust system . . terminologies, noise cancellation. equation of ﬂu,d flow and heat transfer .
SLO-2 History and evolution of auigRiie Diesel engine out pollutants Destructive & constructive interferences g for vehlgle exiggust Bystem, Jigaveining Vehicle noise measurement
exhaust system equation of fluid flow and heat transfer
SLO-1 |Basics of exhaust system Emission f0fS Eng(ne noise introduction, gasoline & diesel|Flow uniformity, pressure loss through exhaust Operaf:onal wbratlon' analysis,
S0 engine operation system experimental modal analysis
SLO-2 Exhaust system from engine head Converter hotdhd componal s Exhaust noise characteristics, vehicle pass by|Exhaust system, flow eccentricity, hego index, |Air leak test, thermal shock tests, thermal
face to tail pipe p noise, exhaust noise measurement standards conjugate heat transfer analysis fatigue test
SLO-1 |Layout of exhaust system Threg ray cataly e Types ¢ exh.aust hoiesrp iSRS L0 Introduction to finite element analysis Back pressure measurement test
53 : manifold — cone profiles. noises, bqom/ng noises J . .
SLO2 Different components of exhaust Substrate Shell .radlatlon noises, passive noise reduction Present, past, future features Hot end system
system techniques
SLO-1 Lnotg)gt;c;tllmozbout air pollution and Types of substrate ;}ffgzrsof mufflers, reflective, absorptive, hybrid Z}Z;ilr/]ct:gon to preprocessing 1d, 2d, 3d Hot vibration test, cold vibration fest
S4 ; p p p p . .
SLO-2 Air p 9” ution ar]d nose coptrol Wash coat, mat, types of mats, shell Muffler design cons_tralns, mufler internal design, Meshing and processing techniques Flow noise measurement
requirements in automobiles tri flow muffler, straight through muffler
SLO-1 I\;I;Stts'r;d components of exhaust Canning and types of canning Helmholtz resonator, internal resonators Statics of strength of materials 27izlllget£c)srtmat/on test, cold end: biaxial
5 SLO-2 Cold end components of exhaust Controlled canning, gbd (gab bulk  |Baffle plates, perforations, shells, end plates, pipe Tuves of analvsis Uniaxial fatigue test, salt spray test,
system density) diameters yp ¥ condensate water noise test
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Dt History of Automobile Exhaust Hot End Cold End Computational Analysis (CFD and FEA) Testing and Validation
uration (hour) Systems
09 09 09 09 09
Manufacturing of exhaust Absorptive materials, development . o
SLO-1 components Temperature sensor, oxygen sensor |methodologies, muffler performance parameters, |Modal analysis Transmission loss measurement
S5 soqnd transmissioq Iogs, insgrtion loss
SLO-2 Exhaust manifold manufacturing Therma{ managemgnt, in§ulators, ;)Vroel\sggurrz(,wv(:;v(;glietz;ltg r’f:) i Zg;:g Ilzxgll,s,b:gl\;ance d |Linear static analysis Shell stiffness measurement , glass wool
process heat shields (gasoline \ diesel). : » endurance test
muffler technologies, cat con integrated muffler
SLO-1 |si . Advancement in substrates, Variable flow muffler, twin mufflers, active noise ) ; )
-1 |Silencer manufacturing process T ! : . Introduction to non-linear analysis Resonance frequency measurement
echnology for gasoline engine cancellation, sporty sound mufflers
S-7 Sound engineering, off road, on road, non-road
SLO-2 |Exhaust system integration Gasoline particulate filter(gpf) muffler applications examples, manufacturing Dynamic analysis Shell radiation noise measurement
types & process
S8 SLO-1 |Service of exhaust system éfeiy\é %/ZZP ). ToolRE Roll and spot welding, lock seaming. Thermal analysis Tail pipe noise measurement
SLO-2 |Service of exhaust system Exhaust gas recirculation (EGR) Double seaming, web forming. RLDA & fatigue analysis Tail pipe noise measurement
Diesel oxidation catalyst (DOC),
SLO-1 |Replacing of exhaust system partial flow filter (PFF), diesel Clinching, cold metal transfer, hydro forming. Post processing techniques of different analysis | Water drainage ability test
particulate filter (DPF)
S-9 Selective catalytic reduction (SCR),
SLO-2 |Replacing of exhaust system ?g?g;':‘f;zf;ﬁ Z;ﬁg’:lgt:gnaﬂ?r Piercing, stamping, muffler examples. Process flows and targets, case study 1-2-3.  |Water drainage ability test
testing protocols
2. Istvan . Ver and leol.Beranek “Noise and vibration control engineering (principles and applications)”., 2 ndedition
Learning 1. Philip ii smith and John Morrison “The scientific design of exhaust and intake systems 2006, publisher : john wiley& sons inc.
Resources engineering and performance”., 3rd edition, publisher : Bentley (Robert) inc., USA 3. M.munjal “Acoustics of ducts and mufflers with applications to exhaust and ventilation system design”., 2nd edition,
publisher : wiley- inter science

Learning Assessment

) Continuous Learning Assessment (50% weightage) ) I I
Lol or s CLA—1(10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 foomemoer 40 % ! 30 % E 30 % : 30 % : 30% .
Level 2 ﬁgg:ize 40 % - 40% : 40% . 40% . 40% -
Level 3 E::;‘::‘e 20% - 30% - 30% - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
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Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.KrishnamoorthyNallappan, Renault Nissan Technology and Business Centre,
krishnamoorthy.nallappan @rntbci.com.

1. Dr.V GANESH, S Sri Venkateswara College of Engineering , vinaganesh@svce.ac.in

1. Dr. S. Thiyagarajan, SRMIST

2. Mr. Ram Prasanth A, Caterpillar India Pvt Ltd, anjaneyulu_ram_p@cat.com

2. Dr.Parthasarathy M, Vel Tech RangarajanDr.Sagunthala R&D Institute of Science and Technology,
nparthasararhy@veltech.edu.in.

2. Mr.D. Boopathi, SRMIST
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Course 18AUE335T | Course Name ENGINE AUXILARY SYSTEMS urse E Professional Elective L TIPIC
Code Category 3]0]0[3
Pre-requisite Courses 18AUC301J | Co-requisite Courses Nil Progressive Courses | Nil
Course Offering Department | Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR1 : Impart knowledge about Super chargmg & Tqrbochargmg their mapping procedure and 1 2 3 1 9 3 4 5 6 7 8 9 10! 11 12 113114115
thermodynamic issues related to their operation.
CLR-2: Provide a fundamental knowledge on Engine Thermal Management =2 2 = o £
£ = = = 2 2| ) s
= Sl & | o S T8 b5 Slez - =R
= et = = 7] S = =
tﬁgég% Egjé "ag- 2“‘:,-2}2 = ‘é’% E § Ema: 22 || ™
. : : SESEgE| 22| 2 |55|25 55 65|82« EBESEL D]
Course Learning Outcomes (CLO): At the end of this course, learners will be able to: 28 385|888 | > 2 S 52| w38 3 Slsc|sSw| 2 Z —g g | S| 25 9|99
32 f4a g% | 62la 88 2@ |23 3 |da | m|e=|S|aE |58 82|22
CLO-1: Acquire knowledge about Supercharging and compressor mapping. 2 90 90 H H M H L L M L H M M M |HIM|H
CLO-2: Gain knowledge about Flow maps of supercharging systems. 2 90 90 H M M M M L L M H M M M |HIMH
CLO-3: Analyze Thermodynamic issues with Turbocharging. 2 90 90 H M H H M H L L H M H M |HIM|H
CLO-4: Understand the Modern design features of exhaust turbocharger features. 2 90 90 M H M M H M H H M L H M |HIM|H
CLO-5: Acquire knowledge about Engine thermal management. 2 90 90 H H M H L H M L L H M M |HIM|H

. Introduction Super charging and turbo charging Performance characteristics Feature characteristics Heat management
Duration (hour) 9 9 9 9 9
. . Introduction to flow maps of Introduction to thermodynamic issues with Introduction to particular features of exhaust |Charge boosting, exhaust pre-release, turbo-

SLO1 |Introduction to super charging . ; : .
-1 ' supercharging systems turbocharging turbochargmg , cqol/ng

SLO2 Introdyctlon to compressor Two stroke engines Cylinder release temperature I:T)‘(haust manifold arrangements for various mlllgn two stage, complex, hyper-bar, rotor

mapping firing sequences of engines. designs

SLO1 Definitions, Survey of Four stroke engines Mean exhaust temperature I:T)‘(haust e arrang ements for various Types of impellers, bearing arrangements,
52 supercharging methods, ' ' : firing sequences of engines.

SLO2 | Petrol engines Ln;ge};’;lgtlon betiveen furboHElEI ;’/I;il?retlcal S of conlBEee Constant pressure vs pulse turbocharging  |types and lubrication on bearings

SLO1 |Diesel engines Mechanical supercharging, [RUEEETITTONT [eicase (ST Constant pressure vs pulse turbocharging. Examp les of supercharged engines of road
$3 pressure = - yehlcles (cases), . . '

SLO2 | Exhaust turbo charging. Mechanical supercharging, Com_p Iqte Npnversiotyinig Kinatic oMGrgy 2t Modified forms of pulse turbocharging. introduction to engine cooling systems, engine

ambient pressure. coolants,

SLO1 Fundamentals of compressor Exhaust turbo charging Complete conversion into kinetic energy at Transient response. Heat exchangers, in-vehicle installation,
S4 matching, ambient pressure. performance curves.

SL02 |compressor power Exhaust turbo charging -operational Compressor power in terms of mean piston Transient response Pressurized engine cooling systems: filling,

p P differences. pressure P de- aeration & drawdown accessories.
. . . . Compressor power in terms of mean piston Torque characteristics of engines with On-highway cooling system test code, engine
S5 SLOT | Air consumption Equivalent nozzie arcdigiiolis pressure exhaust turbochargers cooling systems field test (air-to-boil)
. . Numerical -compressor power in terms of Torque characteristics of engines with Heat exchanger thermal & pressure cycle
SLO2 | Types of compressors Equivalent nozzle area of turbine : s .
mean piston pressure exhaust turbochargers. durability. Cooling fans
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. Introduction Super charging and turbo charging Performance characteristics Feature characteristics Heat management
Duration (hour) 9 9 9 9 9
SLO1 | Compressor characteristics Pulse turbocharging Numerical proble_m -COMpressor power in Measures to improve acceleration Faq laws, fan characteristics, and system
terms of mean piston pressure resistance curve
S-6 — - . : : 3 . . -
Relationship between air . Difference in fuel consumption between Measures to improve acceleration Cooling flow measurement techniques.
SLO2 , Pulse turbocharging "
consumption and power mechanical and exhaust superchargers.
Numerical problems-calculate D/ag(qm for de(ermmat:on OF operating Difference in fuel consumption between Measures to improve torque characteristics | Cooling system inspection, trouble diagnosis
SLO1 | . condition of a single stage turbocharger ; " -
air consumption and power system mechanical and exhaust superchargers. of exhaust turbocharged engines. & service.
S-7 — =T ;
Numerical problems- calculate D/ag(qm a5 de(er mination of opgrating . . Measures to improve torque characteristics |Radiator field failures. Introduction to EGR
SLo2 | ; condition of a single stage turbocharger |Effect of cooling the charge air. - . )
air consumption and power system of exhaust turbocharged engines. (exhaust gas recirculation) coolers
Volumetric efficiency of its significance in reduction of vehicle
SLO1  |supercharged four stroke Examples of computed results Effect of cooling the charge air. Altitude de-rating emisg ons
S-8 engines. '
Numerical problems-calculate Exhaust turbocharger as a means to increase . o Cycle test-1
SLO2 volumetric efficiency Examples of computed results officiency Altitude de-rating
Computations of gas exchange Numerical problem-Exhaust turbocharger as a |Effect of supercharging on exhaust Cycle test-Il
SLO process Examplesigf compulogiEii means to increase efficiency. emissions of Sl engines
S-9 - 7 2
SLO2 Computations of gas exchange Tutorials onsupercharging systems Numerical problem-Exhaust turbocharger as a |Effect of supercharging on exhaust Surprise test
process means to increase efficiency. emissions of Cl engines
1. Zinner, K, “Auxillary Engine Systems by Supercharging of Internal Combustion Engines”., Springer, 1978. 5. Benson, R.S, Whitehouse N.D, *Internal Combustion Engines’”, Vol 1 and 2, Pergamon Press
. p . ) o ; Ltd. Oxford UK.1980
Learning 2. N. Watson and M.S. Janota, “Turbocharging the Internal Combustion Engines”, Macmillan Press, London 1982 6. Tom Birch. “Automotive Heating & Air Conditionina” 6th edition. Prentice Hall PTR. 2011
Resources 3. BOSCH, “Automotive Handbook’, 8 th Edition, Bentley Robert Incorporated, 2011 7’ ! 9 9. ’ y
4. '

Lilly, L.C.R, “Diesel Engine Reference Book”, Butterworths, London, 1984

Hermann Hiereth, Peter Prenninger, “Charging the Internal Combustion Engine”, Springer,

2010.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
oo CLA— 1 (10%) CLA-2 (15%) CLA-3 (15%) CLA- 4 (10%)# Final Examination (0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 [aemomoer 40% : 30% - 30% : 30% . 30% .
Level 2 ﬁﬁg:zze 40% L 40% : 40% 2 40% . 40% .
Level 3 E‘r’:'a‘::te 20% . 30 % . 30% . 30% - 30% -
Total 100 % 100 % 100 % 100 % 100%

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jayaraman.R BLG Logistics,jayaraman.r@blgparekh.com 1.

Dr.S. Ramkumar, Vel Tech, drsramkumar@veltech.edu

1. Dr. V. Edwin Geo, SRMIST

2. Mr. ShanmugaSundaram, Renault Nissan, sankaran@rntbci.com

2. Mr.R. Sakthivel, Sri Venkateswara College of Engineering, rsakthivel@svce.ac.in

2. Mr. T.Prakash, SRMIST
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Course 18AUE431T | Course Name DESIGN OF AUTOMOTIVE THERMAL SYSTEMS e E Professional Elective L T4 PJC
Code Category 3]/]0] 0|3
Pre-requisite Courses 18AUC203T | Co-requisite Courses [Nil Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Psychometric chart, Heat and Mass transfer data book, Refrigerant table

Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Understand various thermal systems and its functions 1 2 3 2 3 4 5 6 7 8 9 [ 10| 11 |12 [13[14 15
CLR-2: |Solve cooling load calculations and to select different types of fans. = ® - o = 2
CLR-3: |Understand various types of compressors £ S 2 |2 2| § 5 | o =
CLR-4 : |Familiarize with the applications of different fluid systems. = = % 2 g g 58 |8 3| EE o5 8 | 9
CLR-5: |Understand the concepts to design heat exchangers % 88|82l |88 £ |=58|sE|C 2 |ES E S22 2lc|a|m
OSE|IS8 BE| 22 5 5292 S50 T|SS| 0|2 E|B Sl S| | ]|
D Q| 02| @ E £ 2 5 |20 20|85 2| =8 6| =x o5 =
. . : LolaB|la® moow>mw‘8mo>mf;asgag®888
Course Learning Outcomes (CLO): [At the end of this course, learners will be able to: 3o |j&8ldZ |GSla 885 =383|ldal T2 8|&El5 |22 2
CLO-1: |Understand the methodology of a thermal system. 1 90 | 85 HIH| M M M | L L L L L L M|H|H|H
CLO-2: |Analyze a refrigeration problem to carryout necessary calculation 1 90 | 85 HI M| M M M | L M| L[| ML L H{M|M|M
CLO-3: |Identify different air compressor systems and its applications and able to calculate its efficiencies 1 90 | 85 H | H| H H M | L M L L L L HIMI MM
CLO-4 : |List the basic components and analyze the working of fluid transport system 2 90 | 85 e N H H L L L L L L MIM|H|M
CLO-5: |Able to identify parts of heat exchanger systems and design heat exchangers based on various criteria’s | 2 90 | 85 H | M| H H M | L M L L L L HIM|M|H
CLO-6: |Apply the design concepts of automotive thermal systems 2 90 | 85 A4 e H, H H L L L L L L HIH|H|H
. Thermal Systems Automotive Air Conditioning Automotive Air Compressors Fluid Transport Heat Exchangers
Duration (hour) 6 10 10 10 9
SLO-1 |Introduction to Thermal Systems ggf;ﬁg%]gm ALot'vo A Introduction to Air Compressors Introduction to Fluid Transport Introduction to Heat Exchangers
S1 : g
SLO-2 |Introduction to Thermal Systems ?éf%gtr’;:gto ARRRELVo A Introduction to Air Compressors Introduction to Fluid Transport Introduction to Heat Exchangers
4 | System, boundary and surroundings, > : Types and classification of L ; . ] .
o SLO-1 heat transfer. fluid flow Psychrometric properties compressors Incompressibility and expansion of fluids | Functions of radiator, compressor
SLO-2 Systeim, boun dal'y and surouncifics Psychrometric properties e S Incompressibility and expansion of fluids  |Functions of radiator, compressor
heat transfer, fluid flow compressors
SLO-1 Heat engines - Fupctlons, Use of psychrometric chart Working principle Tran.s L P forces thrqugh fuids, Functions of condenser, evaporator, expansion valve
$3 componepts, work/ng‘ mult/pllgatlpn of forces Fluid power
SLO-2 Heat engines - Fupctlons, Use of psychrometric chart Working principle Tran§ —— OPTo46S thrgugh fluids, Functions of condenser, evaporator, expansion valve
components, working multiplication of forces Fluid power
SLO-1 |Cooling , properties of coolant Refrigerants — Types of refrigerants Reciprocating compressors App Ilcatlons‘ §f iyich power — power brakes, | Classification of heat exchangers -~ According fo
S4 power st'eer/ng, sﬁock absorber transfz'a( process '
SLO-2 |Cooling , properties of coolant Refrigerants — Types of refrigerants Reciprocating compressors App l/cat/ons‘ S DOUBISS RO brakes, | Classification of heat exchangers — According fo
power steering, shock absorber transfer process
SLO-1 |Coolant recirculation systems Properties and Selection of refrigerants |Single and multistage compressors SC}?STGF;:’) gents Qi val=aulBEnd preumatic Number of fluids, surface compactness
S5 3 -
SLO-2 |Coolant recirculation systems Properties and Selection of refrigerants |Single and multistage compressors sC,\?srtnees gents Cllfilaulic and pneumatic Number of fluids, surface compactness
$6 | SLO-1 |Coolant lubrication systems Factors affecting the air flow Cqmpressors - compression with and |Reservoir, pumps, strainers, filters, valve | Construction fea{ures, flow arrangements, heat
without clearance types, actuators, motors transfer mechanisms.
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SLO-2 |Coolant lubrication systems Factors affecting the air flow Cgmpressors - compression with and |Reservoir, pumps, strainers, filters, valve | Construction fea(ures, flow arrangements, heat
without clearance types, actuators, motors transfer mechanisms.
Calculations - volumetric, isothermal |Accumulators, oil coolers, cooling fan, Selection and design of heat exchangers based on —
SLO-1 Types of fans ; Ry o
S-7 and isentropic efficiency tubing, piping, hose Types, heat transfer rate
SLO-2 Tvoes of fans Calculations - volumetric, isothermal |Accumulators, oil coolers, cooling fan, Selection and design of heat exchangers based on —
yp and isentropic efficiency tubing, piping, hose Types, heat transfer rate
. " ] Selection and design of heat exchangers based on —
s SLO-1 Axial and Centrifugal fans Rotary compressors Fluid transport and power systems cost, pumping power
, " | Selection and design of heat exchangers based on —
SLO-2 Axial and Centrifugal fans Rotary compressors Fluid transport and power systems cost, pumping power
SLO-1 o iations Comparison between reciprocating  |Applications of pneumatic and hydraulic S'electlon aqd design qf heat exchangers based on —
59 and rotary compressors systems size and weight materials
) Comparison between reciprocating  |Applications of pneumatic and hydraulic | Selection and design of heat exchangers based on -
SLO-2 Load calculations ) ; .
and rotary compressors systems size and weight materials
SLO-1 Winter air condltioning Cqmparlson between centrifugal and |Advantage and disadvantages of hydraulic
35410 axial compressors : systems : ‘
SLO-2 Winter air condltioning Cqmpanson between centrifugal and |Advantage and disadvantages of hydraulic
axial compressors systems
1. Rajput R.K, “Thermal Engineering”, Laxmi Publications, 8th Edition, New Delhi, 2010 !, . o
Learni 2. R. C. Sachdeva, “Fundamentals of Engineering Heat and Mass Transfer”, New Age Science Ltd., & A promen LIt ioa trapsfer, Mchaw AERcgpo, 196? . . .
earning NewDelhi. 2009 5. Yunus A Cengel, Afshin J Ghajar, “Heat and Mass Transfer”., Tat McGraw Hill Education Private
Resources g : ) ., m . e By Limited,New Delhi,2013
3. C.P Arora “Refrigeration and Air conditioning”, 3rd edition., McGraw Hill Education (india) 6. 4 Aol 4 Hvdrauli 4P fics” d edition. Butterworth Hei
privateLimited.2014 . ndrew parr, “Hydraulics and Pneumatics”., second edlition, Butterworth Heinemann

Learning Assessment

, Continuous Learning Assessment (50% weightage) . L o
Lovel of s CLA— 1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 |omermber 40% : 30% : 30% : 30% 4 30% .
Level 2 ﬁﬁggze 0% . 40% 2 40% . 40% : 40% .
Level 3 E::'a‘::te 20% 5 30% . 30% : 30% , 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr.ShanmugaSundaram, Renault Nissan, sankaran@rntbci.com 1. Dr.S. Premnath, Sri Venkateswara College if Engineering, prem@svce.ac.in 1. Dr. S. Thiyagarajan, SRMIST
2. Mr.Jayaraman.R,BLG Logistics,jayaraman.r@blgparekh.com 2. Dr.V. Karthickeyan, Sri Krishna College of Engineering and Technology, karthickeyanv@skcet.ac.in _|2. Dr. A. Prabu, SRMIST
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Course 18AUE432T | Course Name SIMULATION OF INTERNAL COMBUSTION ENGINES e E Professional Elective L T4 PJC
Code Category 3]/]0] 0|3
Pre-requisite Courses 18AUC301J Co-requisite Courses [Nil Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: Gain Knowledge about various engine design parameters. 1 2 3 1 2 3 4 5 6 7 8 9 10| 11 12 [13]14 (15
CLR-2: Understand engine numerical modeling. - © o ® = 2
CLR-3 " Enltghteq the knowledge about simulation of various performance parameters for different _g <3 s % A g i % 3 @ é s §
type engine. = = S = 2ol £ 3| A 8 O | §= o S |5 i
E=BE|8¢g| |58 £ |=5|a8|C | 2 |ES T |5|2g 2 |-|a|»
Course Leaming Outcomes s5|328|8E| |22 2 |538|25/83 B |&85|s |2« E(BE| S |olald
, 9 At the end of this course, learners will be able to: 2936/ cS |28 8 |23 22 88 8|28 = 25| 5 8 2 3133
(CLO): 20 4ia|uZ| |y & |l oo0|l<d|=S5] o |up|lm|[ES|O|laic| 5 |alala
CLO-1: Understand the Various Combustion Parameters. 1 90 85 H H M H H L M L L L M L |[LIMM
CLO-2: Analyze the various idle cycles 1 90 85 H H M M H L M L L L L L |LIMM
CLO-3: Understand Various Combustion Simulations 2 9 | 85 H H M M H L M | L L L M L |[LIM|M
CLO-4: Gain knowledge about two Stroke engine simulations 2 90 85 H M L M H L L L L L M L |LIMM
CLO-5: Understand Diesel engine numerical modeling 2 90 85 H H L M H L L L L L M M |LIMM
) Introduction to Combustion S| ETgeSimpggi .th r as Vier iy Progressive Combustion Simulation of 2-Stroke S| Engine Diesel Engine Simulation
Duration (hour) Medium
9 9 9 9 9
SLO-1 | Introduction to combustion Ideal Cycles in SI Engine (S:Li’;% Z;gnS:mulatlon Wit Proglessige g’:;#zte R0 aasaif 2 Stroke S Multi Zone Model For Diesel Combustion
S-1 : : ) : - :
SLO-2 |Heat of reaction Ideal Cycles in SI Engine =L Engmgs i v/ation WD SRGESAS Slmglate R Tormaige Of 2 Stroke S Multi Zone Model For Diesel Combustion
Combustion Engine
: . ; . ) : : Simulate The Performance Of 2 Stroke SI . . )
SLO-1 |Measurement of URP Actual working cycle in SI Engine Sl Engines Simulation With Gas Exchange Engine Multi Zone Model For Diesel Combustion
S-2 :
SLO-2 |Measurement of URP Actual working cycle in SI Engine Sl Engines Simulation With Gas Exchange ?:;%:te pric Peggimatice Of 2BRoleRt Multi Zone Model For Diesel Combustion
SLO-1 |Measurement of HRP geVIat/on Betwoen Achial AgHEES! Heat Transfer Process S/mylate Lt Brformancs QRERITEE Sf Multi Zone Model For Diesel Combustion
s3 ycl'e = Problems Epgme
SLO-2 |Measurement of HRP viiion Botweerl Agral L /Ui Heat Transfer Process S/mylate THpAREEPTInanGelORaITOks S Multi Zone Model For Diesel Combustion
Cycle — Problems Engine
S Sl Engine Simulation With Adiabatic o " Simulate The Performance Of 2 Stroke SI | Different Heat Transfer Models For Diesel
SLO-1 |Adiabatic flame temperature f Friction Calculation : s .
S-4 Combustion Engine Engine Simulation
S Sl Engine Simulation With Adiabatic - . Simulate The Performance Of 2 Stroke SI | Different Heat Transfer Models For Diesel
SLO-2 |Adiabatic flame temperature 1 Friction Calculation : s .
Combustion Engine Engine Simulation
SLO-1 Complete combustion in C/H/O/N S| Engine Temperature Drop Due To Fuel Compression Of Simulated Values Simulate The Performance Of 2 Stroke SI | Different Heat Transfer Models For Diesel
S5 Systems Vaporization P Engine Engine Simulation
Complete combustion in C/H/O/N S| Engine Temperature Drop Due To Fuel : . Simulate The Performance Of 2 Stroke SI | Different Heat Transfer Models For Diesel
SLO-2 o Compression Of Simulated Values ; L .
Systems Vaporization Engine Engine Simulation

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy

631




. Introduction to Combustion S| Engine Simulation .th Airsspioning Progressive Combustion Simulation of 2-Stroke SI Engine Diesel Engine Simulation
Duration (hour) Medium
9 9 9 9 9
SLO-1 | Constant volume adiabatic combustion Ful Thrqttle Operationetie gy Validation Of The Computer Code i .Of Unbalanced Forces On Two Diesel Engine Equilibrium Calculations
S6 Calculation Stroke Engine
SLO-2 |Constant volume adiabatic combustion Ful Thrqttle Glelatoneticlency Validation Of The Computer Code Simihiaigy .Of Siiadlanced Forces On Two Diesel Engine Equilibrium Calculations
Calculation Stroke Engine
SLO-1 Constan( pressure adiabatic S| Engine Part-Throttle Operation Engine Performance Simulation §jnulation .Of Unbalanced Forces On Two Diesel Engine Equilibrium Calculations
combustion Stroke Engine
ST Constant pressure adiabatic Simulation Of Unbalanced Forces On Two
SLO-2 P Sl Engine Part-Throttle Operation Engine Performance Simulation ) Diesel Engine Equilibrium Calculations
combustion Stroke Engine
SLO-1 tCalculat/on of adiabatic flame Sl Engln_e Part-Throttle Efficiency Pressure Crank Angle Diagram Simulation Qf Unbalanced Forces On Two Simulation Of Diesel Engine Performance
S8 empera‘ture — Calculgtlon _ S{roke Englne
SLO-2 Calculation of adiabatic flame Sl Eng/ng Part-Throttle Efficiency Pressure Crank Angle Diagram Simulation Qf Unbalanced Forces On Two Simulation Of Diesel Engine Performance
temperature Calculation Stroke Engine
. ’ ; Simulation Of Unbalanced Forces On Two  |Diesel Engine Simulation For Pollution
so SLO-1 |Isentropic changes of state Super Charged Operation Other Engine Performance Stroke Engine Estimation
. . ) Simulation Of Unbalanced Forces On Two  |Diesel Engine Simulation For Pollution
SLO-2 |Isentropic changes of state Super Charged Operation Other Engine Performance Stroke Engine Estimation
1. Ganesan. V. “Computer Simulation of spark ignition engine process”., Universities Press
Learning () Ltd, Hyderabad, 1996. 3. Ramoss. A. L, “Modelling of Internal Combustion Engines Processes”., McGraw Hill Publishing Co., 1992
Resources 2. Ganesan.V, “Computer Simulation of Compression Ignition Engines”., Orient Longman, | 4.  Ashley Campbel, “Thermodynamic Analysis of Combustion Engines”., John Wiley & Sons, New York, 1986
2000
Learning Assessment
, Continuous Learning Assessment (50% weightage) . s o
Lovelof Thir?ll%om s CLA-1(10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1~ [remember 40% - 30% : 30 % . 30 % : 30% :
Understand
levelz (PO 40 % . 40% - 40% - 40 % : 40% -
Analyze
level3 ~ [Cvauate 20% . 30 % ; 30% - 30% > 30% :
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

krishnamoorthy.nallappan @rntbci.com

1. Mr.KrishnamoorthyNallappan, Renault Nissan Technology and Business Centre,

1. Dr.J.Venkatesan, S Sri Venkateswara College of Engineering, jvenkat@svce.ac.in

1. Dr. V. Edwin Geo, SRMIST

2. Mr.P.MohamedAzarudeen,Renault Nissan Technology and Business Centre,|2. Dr.S.RamKumar, Vel Tech RangarajanDr.Sagunthala R&D Institute of Science and Technology ,
mohamedazarudeen.pakkirmohideen@rntbci.com

drsramkumar@veltech.edu.in

2. Mr. D. Boopathi, SRMIST
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CC"‘”SG 18AUE433T | Course Name AUTOMOTIVE EMISSION FORMATION AND CONTROLS Eellliy E Professional Elective L T4 PJC
ode Category 3]/]0] 0|3
Pre-requisite Courses 18AUC301J Co-requisite Courses [Nl Progressive Courses [Nl

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)

CLR-1: |Learn about Sl engine emission formation 1 2 3 1 2 3 4 5 6 7 8 9 10/ " 12 13|14 15

CLR-2: |Provide an insight Cl engine emission formation o o = o £ -

CLR-3: |Familiarize with the basics of noise pollution 2 SIS = £ % - 2| . @ S|

CLR-4 . |Create insight on emission measuring instruments = - 8o E g o | £ - oF = § g é = g g g’ o

CLR-5: |Learn about noise and vibration measurement 5E|28| 8 E 28| 5/ c8|2C|lcs,|= 52,3 21 58|5 gl
Do oL o .E £ 5|20 | =20 | Q2|2 | =8| 5| = x @S| dc
2o0|loB|lew® 28 | 8|22 ©2 |88 g ||| =25 E|c8| 0253|229
Sofia gz |68 al88 22|23 |3 Sa|lim = S|as|53|8|82|2

Course Learning Outcomes (CLO): [At the end of this course, learners will be able to:

CLO-1: |Comprehend the various emissions from Sl engine and its control techniques 1 80 75 M | M| M H H L L M| M |H| H M |H|H M

CLO-2: |Match the emission reduction techniques from Cl engine 1 85 80 H M| M H M M H M L M H M HIH|M

CLO-3: |Evaluate the noise pollution formation 2 80 75 M |H| H M H (M| L HI M [M| M L HIM M

CLO-4: |Apply the knowledge on measuring emissions through instruments 2 80 75 H Hi M M H HI M | M L H| M H Hi{M|L

CLO-5: |Cognize the noise and vibration measurement 1 85 80 M | H H M H M L HI M |H| M L HiM]|L

Duration (hour)

Sl engine emission

Cl engine emission

Noise Pollution

Emission Measurement

Noise measurement

9

9

9

9

9

Emission formation in Sl engines (CO, |Emission formation in Cl engines Basics of acoustics—fundamentals of sound — Frineg /‘.3 of'op pralfliey e ) .
SLO-1 ; : measuring instruments used in Sl and CI | Vehicle noise measurement
HC) (HC, CO) terminologies— engines
S-1 e 5 v
Emission formation in Sl engines (CO, |Emission formation in Cl engines Noise cancellation- destructive & constructive P Ig Of.OP oralc omissiog ; I .
SLO-2 ; measuring instruments used in Sl and Cl  |Operational vibration analysis
HC) (HC, CO) interferences engines
SLO-1 Iz;\rlrg;sston formation in Sl engines Emission formation in Cl engines Englng noise introduction—gasoline & diesel engine Measurement of CO2 and CO by NDIR | Experimental modal analysis — air leak test
S0 (! _x).' . . (NQx, gldehydes_) . ‘ operation. . N .
SLO-2 Emission formation in SI engines Emission formation in Cl engines Exhaust noise chargctenst/cs —vehicle pass by Measurement of CO2 and CO by NDIR | Experimental modal analysis  air leak est
(NOx). (NOx, aldehydes) noise — exhaust noise measurement standards
SLO-1 )l;ffect qf dgs:gn var!ables on emission |Emission formatlpn in Cl engines Types of exha?ust noises-— pulsation noises—flow Hydrocarbon emission by FID Thermal shock tests — thermal fatigue test
s3 formation in $I engines - (sm_okg and part{culgtes) ' notses—bgom/ng noises . ,
SLO2 Effect qf dgslgn var;ables on emission |Emission formatlpn in Cl engines Shell (ad/atlon noises—passive noise reduction Hydrocarbon emission by FID Thermal shock tests — thermal fatigue test
formation in Sl engines (smoke and particulates) techniques
Effect of operating variables on Effect of design variables on Types of mufflers —reflective-absorptive —hybrid - Back pressure measurement test-hot end
SLO1 L 2 ) . T . ; : Chemiluminescentanalyser for NOx
S4 emission formation in Sl engines emission formation in Cl engines mufflers —muffler design constrains system
Effect of operating variables on Effect of design variables on Muffler internal design-tri flow muffler —straight . Back pressure measurement test-hot end
SLO-2 T 7 ) T bl . Chemiluminescentanalyser for NOx
emission formation in Sl engines emission formation in Cl engines though muffler system
SLO-1 |Control techniques -Thermal reactor, Eﬁ?Ct .Of oper at/r_lg vay jabes o Helmholtz resoqator— intamal resonators Shaflg Gas Chromatograph Hot vibration test - cold vibration test
S5 emission format'lon in QI engines plates— perforations
SLO-2 |Control techniques -Thermal reactor, Effept .Of oper. at/r_zg var jabies b shells —end plates—pipe diameters Gas Chromatograph flow noise measurement
emission formation in Cl engines
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. Sl engine emission Cl engine emission Noise Pollution Emission Measurement Noise measurement
Duration (hour) 9 9 9 9 9
SLO-1 Cor_;trol te_chnlques - exhaust gas Coqtrol te_chn/ques, exhaust gas Absorptive materials development methodologies | Spot sampling Salt spray test — condensate water noise
S6 recirculation recirculation test
Control techniques - exhaust gas Control techniques, exhaust gas muffler performance parameters— sound : Salt spray test — condensate water noise
SLO-2 . . . ‘ e e Spot sampling
recirculation recirculation transmission loss —insertion loss test
. . . . Noise reduction-tail pipe noise level —-back pressure | Continuous indication type smoke meters Tr'ansmission loss measurement - shell
SLO-1 |Three way catalytic convertor NOx selective catalytic reduction e il " stiffness measurement - glass wool
—vehicle interior noise levels (Bosch, AVL and Hartridge smoke meters) endurance test
> Advanced muffler technologies—cat con integrated | Continuous indication type smoke meters Transmission loss measurement - shell
SLO-2 |Three way catalytic convertor NOx selective catalytic reduction ; stiffness measurement - glass wool
muffler (Bosch, AVL and Hartridge smoke meters)
endurance test
. " -y ; Variable flow muffler —twin mufflers—active noise
SLO-1 Charcoall can/stgr gontrol for Diesel oxidation catalyst catalytic cancellation-sporty sound muffiers-sound Emission test procedures — FTP Resonanpg frequgncy measurement —
s8 evaporative emission convertor engineering shell radiation noise measurement
SLO-2 Charcoal canister control for Diesel oxidation catalyst catalytic Off road — on road —non road muffler applications Emissibn tost procedures — FTP Resonance frequency measurement —
evaporative emission convertor examples —manufacturing types & process P shell radiation noise measurement
Positive crank case ventilation for blow Rl argpQieiding ~lock seamibgdonig Tail pipe noise measurement — water
SLO-1 b Diesel particulate filter seaming —web forming—clinching—cold metal Euro and Bharat norms PIpe nors:
s:9 y gas control fFanfol drainage ability test.
Y, Positive crank case ventilation for blow NOX versus particulates ~trade off Hydro forming —piercing— stamping-muffler Eiiro.andiillerat roffe Tall_ pipe noise measurement — water
by gas control examples drainage ability test.
Ilizz?::ges 1. Ganesan V, “Internal combustion engines”., 4th edition, Tata McGraw Hill Education, 2012 2 John B Heywood. “Internal Combustion Engine Fundamentals”. , Tata McGraw-Hill 1988.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . — o
LeveIB'ngT";; " CLA—1 (10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 [omomoor 40% 3 30 % . 30% . 30% i 30% -
Level2  (APRY 40% : 40% ' 40% : 40% : 40% .
Analyze
Level 3 E‘r’:;‘i:te 20% : 30% L 30% : 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.SarathRamakannan, Aston Martin, sharath.ramakrishnan@astonmartin.com

1. Dr. N. Balaji, Sri Krishna College of Engineering, balajin@skcet.ac.in

1. Dr. V. Edwin Geo, SRMIST

2. Mr.ShanmugaSundaram, Renault Nissan, sankaran@rntbci.com

2. Dr.R.Sakthivel, Sri Venkateswara College of Engineering, rsakthivel@svce.ac.in

2. Dr. S. Thiyagarajan, SRMIST
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Course 18AUE434T | Course Name ALTERNATIVE FUELS AND ENERGY SYSTEMS s E Professional Elective L TP IC
Code Category 3/]0]0[3
Pre-requisite Courses 18AUC301J Co-requisite Courses | Nil Progressive Courses [Nl
Course Offering Department | Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: Evaluate the use of alcohol in Sl and Cl engine 1 2 3 2 3 4 5 6 7 8 9 |10 11 [ 12 [13[14]15
CLR-2: Create insight on use of vegetable oil as fuel in Cl engine o » - o 1= 2
CLR-3: Evaluate the use of hydrogen as fuel in Sl and Cl engine £ S 2 E 2 s E S | o =
CLR-4 : Analyze the other gaseous fuels utilization in Sl and Cl engine = > _=| |29 § s 8 |8 3| g ] o 8lg |4
CLR-5: Create insight on hybrid, solar and electric based vehicles % =35/ 88 |8 &l £ [ ElaE| EMl S E S Z2g| 2| ||
- E|l85|g E 2=| 2| 6562 2858 B|Sc| 8|8 E|BSS| | ]!
. - . 28 85|85 5 8|2 T8 38 c|SB| 2|25 E|S% 2|29 9
Course Learning Outcomes (CLO): | At the end of this course, learners will be able to: S| faeldE 68| al88 5228 8|53 E|E=|8|a5|5/2/2|2
CLO-1: Apply the knowledge of using alcohol as fuel 1 90 85 H L L M M | H| H L L M| L HIH|M|L
CLO-2: List the techniques employed to use vegetable oil in Cl engine 1 90 85 H L L M M | H| H L L M| L HIH|IM| L
CLO-3: Develop system for using hydrogen in engines 2 90 85 H I M| M M H |H| H L M M| L HIH|M|M
CLO-4: Understand the concepts of biogas, LPG and CNG as fuels in IC engines 1 90 | 85 Gl | I M M | H| H L L | M| L HI{M|H|L
CLO-5: Demonstrate the working of hybrid, solar and electric vehicles 2 90 85 H L M M M | H| H L L M| L HIM|M M
. Alcohol Fuels Vegetable Oil Hydrogen based fuels Other Gaseous Fuels Hybrid, solar and Electric vehicles
Duration (hour) 9 9 9 9 9
SLO-1 [Need for Alternate Fuel Various vegetable oils and its properties L droggn gouel n ICanglhe; fiyafeger Biogas — Introduction, sources Layout of Elecric ‘ve'h/c‘/es,
-1 properties . : Advantages anq l/m/tqt/ons
SLO-2 |Need for Alternate Fuel Various vegetable oils and its properties by droggn astuel 8 IC Sngite, figpioges Biogas — Introduction, sources Layout of Electric .velh/c‘/es,
properties Advantages and limitations
SLO-1 |Properties of alcohol as IC engine fuel Prot?lems of T Wi (abic o C Hydrogen production and storage Biogas production System components, Electronic
S0 engine and teci?mques fo overcome controlled system '
SLO-2 |Properties of alcohol as IC engine fuel Prot?lems 'y s e el G € Hydrogen production and storage Biogas production System components, Electronic
engine and techniques to overcome controlled system
Alcohol use in Sl engine — Performance | Trans-esterification — Reaction, Process  |Problems associated with hydrogen as fuel o s High energy and power density
SLO1 e b, o) . ) Factors affecting biogas production )
s3 and emission optimization, fuel property variations and its solution batteries
Alcohol use in Sl engine — Performance | Trans-esterification — Reaction, Process | Problems associated with hydrogen as fuel L : High energy and power density
SLO-2 e e e . ; Factors affecting biogas production ;
and emission optimization, fuel property variations and its solution batteries
SLO-1 2Iac 277’;7” Flexible Fuel system, Reformeg Blending - Diesel, ether based fuels aD'gfgegnetr:gie;Zods ofisipgydrogeniin Sf Biogas usage in Cl and Sl engine Types of hybrid vehicles
S4 p . ; 3
SLO-2 S,‘Z ZZZ‘;I’ Flexible Fuel system, Reformed Blending - Diesel, ether based fuels géfgegnetrgggods QE%SAg hydreSeptats Biogas usage in Cl and Sl engine Types of hybrid vehicles
Alcohol use in Sl engine — Performance  |Fuel Preheating - electric based and Performance, emission and combustion  |Properties of LPG and CNG as fuel in IC . ) ) .
SLO-1 o L - ; Hybrid vehicle configuration
S5 and emission waste exhaust heat , emulsification characteristics engine
Alcohol use in Sl engine — Performance  |Fuel Preheating - electric based and Performance, emission and combustion  |Properties of LPG and CNG as fuel in IC ) . ) .
SLO-2 o . - : Hybrid vehicle configuration
and emission waste exhaust heat , emulsification characteristics engine
S-6 | SLO-1 |Dual fuel combustion Z‘)/?,jée/ to energy - WastiEcEitES é;qrgld bdiacenanduetaiiientes o] Fuel metering system Solar cell for energy collection
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Waste to energy — Waste plastic and tires

Liquid hydrogen and metal hydrides for

SLO-2 |Dual fuel combustion to fuel cars Fuel metering system Solar cell for energy collection
SLO-1 |Spark assisted diesel engine Va(/ous tachniques forcauRersioniouaSle) lelivolissEanaepi i genad Combustion characteristics Storage batteries
S.7 solid to fuel methanol
. . . Various techniques for conversion of waste| Fuel cell : Concept with hydrogen and ; . .
SLO-2 |Spark assisted diesel engine solid to fuel mathalio] Combustion characteristics Storage batteries

SLO-1 |Surface ignition, ignition accelerators

Performance and emission comparison of
vegetable oil and biodiesel

Power rating, performance and heat
dissipation

Effect on performance and emission
characteristics

Layout of solar powered vehicles

S-8

SLO-2 |Surface ignition, ignition accelerators

Performance and emission comparison of
vegetable oil and biodiesel

Power rating, performance and heat
dissipation

Effect on performance and emission
characteristics

Layout of solar powered vehicles

SLO-1 |Alcohol production techniques

First to fifth generation biofuels

Layout of fuel cell vehicle

LPG and CNG vehicle layout

Advantages and limitations

S-9

SLO-2 |Alcohol production techniques

First to fifth generation biofuels

Layout of fuel cell vehicle

LPG and CNG vehicle layout

Advantages and limitations

;Ze;ronl:r:ges 1. ﬁl\)/lr.gsG%%draBabu &K.A. Subramanian, Alternate Transportation Fuels: Utilization in combustion engine, CRC Richard L.Bechtold, Automotive Fuels Guide Book, SAE Publications, 1997
Learning Assessment
, Continuous Learning Assessment (50% weightage . N .
BIoom‘s . CLA—1 (10%) CLA -2 (15%) g ( E)LA93 (%51/0) CLA—4 (10%)# Final Examination (50% weightage)
Level of Thinking Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember s b L r o
Level 1 Understand 40 % - 30 % - 30 % 30 % - 30% -
Apply 9 9 0 9 9
Level 2 Analyze 40 % - 40 % - 40 % 40 % - 40% -
Level 3 (Ez‘r’:;‘:gte 20% - 30 % - 30% 30% : 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. S. Sivaramakrishnan, Volvo Cars, sivaramakrishnan.swaminathan@volvocars.com

1. Dr. K. Balasubramanian, Sri Krishna College of Engineering,
balasubramanian@skcet.ac.in

1. Dr. V. Edwin Geo, SRMIST

2. Mr.SarathRamakannan, Aston Martin, sharath.ramakrishnan@astonmartin.com

2. Dr. S. Premnath, Sri Venkateswara College of Engineering, prem@svcce.ac.in

2. Dr. S. Thiyagarajan, SRMIST
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Cé’(‘)‘(;ze 18AUE3MT | Course Name AUTOMOTIVE DRIVELINE DESIGN Course Category| E Professional Elective '5 g g (33
Pre-requisite Courses Nil Co-requisite Courses [Nil Progressive Courses [Nl
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1:  |Design the driveline systems and its components 1 2 3 2 3 4 5 6 7 8 9 |10 11 [12]13[14]15
CLR-2: |Distinguish the design of various flywheel and clutches = » = o £ 2
CLR-3: |Analyze the stresses and design various gears = Sl s 2 e 2|8 § S| oo s
CLR-4: |Compare and design different gearboxes = > _=| | o g g3 8 3| E £ o Slg | &
CLR-5: |Design the different types of front and rear axles . E_|8e|B8g| |88 |25 |laB|T |R|ES g SIZ2g| 2|
SE|lc8|8E|l|l22| |59 28|55 65|ag|/BL|E|BS|S| ]| |
. - . 28| 85|85 |25|8| 2s|T8 8% 5| =8| SE|=Z5|E o8| 2/92/2/92
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 32| J5 35| SE 81885228863 E|B=|8|laF|5|2|2|2
CLO-1:  |Identify the different types power transmission drives 1,3 | 90 85 H M| H H M | L (L L M M| L MIH|H|H
CLO-2: |Infer the design of various flywheel and clutches 1,2 | 90 85 H |H| H H M M| L LI M M| L |[M|H|H|H
CLO-3: |Classify and design different gears used in transmission systems 1,3 | 90 80 H |H| H H H L L L M M| L LIH|H|H
CLO-4: |Categorize and design different gearbox and shafts 1,3 | 80 75 i | M H H M| L LI M M| L LI{H|H|H
CLO-5: |Interpret the design of various types of front and rear axles 14 | 90 85 HE'L Hi "H H M | L L L M I M| L MIH|H|H
Duration (hour) Design of flexible drives Design of flywheel and clutches Design of Spur gear and Helical gear Design of Gearbox, Propeller shaft Design of final drive
9 9 9
SLO-1 |Flexible drives - Introduction Flywheel and governor Gears-Introduction Gear box, components, requirements, Axles-Types, materials
S SLO-2 g:‘zg arison of Rexlble driveSEid flywheel materials Gear terminology and gear trains Gear matching Design requirements of front axle
SLO-1 |Belt drives types and construction Torque analysis Design of spur gear, Selection of material |Requirements to obtain optimum design  |Loads on axles
S-2 SLO-2 |Geometrical relationship Stresses in Solid disc flywheel Beam strength for gear tooth ’s?t:}rlr g;gr:t': p gzaeggvetr/c progrosSigieRe Steering Knuckle
53 SLO-1 |Analysis of belt tensions Rimmed flywheel Permissible bending stress Kinematic layout King pin
SLO-2 |Condition for maximum power Stresses in rimmed flywheel Effective load on gear tooth Design of sliding mesh gear box Rear Axle (drive Axle) tube
54 SLO-1 |Pulley design for belt drives Tutorial on flywheel design ftiganZOn of mogeele e Design of gearbox Design of front axle
SLO-2 | Tutorial on belt drives Design considerations of clutches Wear strength of Spur gear Solving problems Design of front axle
SLO-1 |Introduction of chain drives MG Trznsm:sszon Capq@®y, Uniform Solving problems Constant mesh gearbox Solving problems
S5 - pressure theory
SLO-2 /ggvv:gtag es of chain diives over bel Uniform wear theory Solving problems Speed reducer unit Solving problems
SLO-1 |Roller chains Design of single plate clutch Terminology of helical gears g‘:;’gg of pEEgiciEkan or bending and Design of rear axle
S-6 : -
SLO-2 |Geometrical relationship Design of multidisc clutch Force analysis of helical gears gissllgg Clipiaegier shat for bending and Design of rear axle
57 SLO-1_|Polygonal effect Friction materials Force analysis of helical gears Design of propeller shaft for rigidity Solving problems
SLO-2 |Power rating for roller chains Design of Cone clutches Beam strength of helical gears Solving problems Solving problems
58 SLO-1_[Design of sprocket wheels Solving problems Effective load on gear tooth Design of universal joints Design of fully floating axle
SLO-2 |Design of chain drive Design of centrifugal clutches Wear strength of helical gear Design of CV joints Design of half floating axle
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Duration (hour) Design of flexible drives Design of flywheel and clutches Design of Spur gear and Helical gear Design of Gearbox, Propeller shaft Design of final drive
9 9 9 9
-9 SLO-1 |Chain lubrication Energy equation for clutches ft‘:gzv;zon armodtioas e BEaT Slip joint design Design of dead axle
SLO-2 |Tutorial on chain drives Thermal consideration in clutch design Solving problems Solving problems Design of Final drive and differential
Lo 1. Bhandari. V. B, “Design of Machine Elements’, Tata McGraw-Hill Publishing Company Ltd, 2010, | % J0seph E. Shigley & Larry D. Mitchell, “Mechanical Engineering Design’, 10 th Edition, McGraw-Hill
earning . 4 : : i e 8 International book company,2014
R 2. Gian Carlo Genta, Lorenzo lorello “The Automotive Chassis system design” published by | ] Brisdip 3 ; _— . . .
esources Springer, 2009 4. Julian Hapian Smith, “An Introduction to Modern Vehicle Design”, Society of Automotive Engineers
pringer, Inc,2002
Learning Assessment
, Continuous Learning Assessment (50% weightage) . I o
Lovel ome:‘k; CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sﬁg‘;’ggﬁa 40% : 30% . 30% 30 % : 30% -
Level 2 ﬁgg:ize 40% - 40% - 40% 40% - 40% -
Level3  (craluate 20 % : 30% : 30% 30% : 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.T.R.Karthikeyan, TAFE, vasucar@gmail.com

1. Dr..A.Samuel Raja, Thiyagarajar college of Engineering Madurai, samuel1973@tce.edu

1. Dr.R.Rajendran, SRMIST, rajendrr@srmist.edu.in

2. Mr.R.Srikanth, Altair, srikanth.r@altair.com

2. Mr. N.Ravikumar, Crescent Institute of Science and Technology, ravikumar@crescent.education

2. Mr.K.Devanathan, SRMIST, devanatk@srmist.edu.in
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Course 18AUE342T  |Course Name AUTOMOTIVE CHASSIS COMPONENT DESIGN Celleed E Professional Elective L T/ PC
Code Category 3]0] 03
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses [Nl
Course Offering Department | Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Design the chassis and its components. 1 2 3 1 2 3 4 5 6 7 8 9 |10 1M1 [12[13|14]15
CLR-2: |Design the steering system and its components. o » = o = 2
CLR-3: |Design the braking system and its components. £ < < 2 =2 2| _ § S| o £
CLR-4: |Distinguish various suspension systems and designing it. £ = _%| |2g 2 §|& |8 |S|EE s | 8lg |3
CLR-5: |Gain knowledge about tire and its performance characteristics. = =|85|8¢8| |88 | ElsE|C Pl Ew El E=24|2 ||
SES8|8E |22 2/ 55 258/ 5a 5|65/ 8L EBE|S| ||
, , , 28/ 85|88 235|822/ 8 38 c|=3 2|25 E|5% 292/ 2/9
Course Learning Outcomes (CLO): [At the end of this course, learners will be able to: 2o | SIS FE Sl 88815225 8 l5al5l8=8|l&a8|5|2(212
CLO-1: |Identify different types of frames and loads acting on it. 793 90 85 H | M| H H M L L L M M| L ([ M|H MM
CLO-2: |Interpret different steering system components. 1,2 | 90 80 H |H| H H H M| L LI M |[M| L  M|H|H|M
CLO-3: |Evaluate the braking systemcomponents and their design procedures. 1,3 90 75 H | H| H H H | L L L M M| L LIH|M| M
CLO-4: |Classify and design different suspension system and its components. 1,3 | 80 75 H I H| M M M M| L LI M M| L LIM|H|H
CLO-5: |Infer about tires and their performance characteristics. 14 85 80 H H| M H N L L L M L L M| M| H|H
) Frames Steering Brakes Suspensions Wheels and Tires
Duration (hour) 9 9 9 9 9
SLO-1 | Study of loads Introduction Steering mechanism The fundamentals of braking Introduction Description Rim characteristics
S SLO-2 |Bending case Steering mechanism and applications Brake system components and configurations |Design of leaf Springs sT}llrset::qaractenst/cs Wheel reference
SLO-1  |Torsion case Rack and pinion steering box We/ght transfer during braking & effect of Design of Helical Springs Tire operation On-road driving
52 vgh/c/e parame{ers : P .
SLO-2  |Combined bending and torsion Screw and sector steering box D’S? brakes / Disc brake _ types, advantages Hellgal op Nl Sedes and Ratallchand Off-road driving
& disadvantages design of torsion bar
SLO-1 | Lateral loading Design Steering column Mechanlcql brake systems - components and Indepenqent suspensions McPherson Rolling radius
53 conﬂgurgtlons suspension
SLO-2 |Fore and aft loading Design Steering column ?ﬂ;ﬂﬁ;ﬁ;ﬁfe systems - components and McPherson suspensions for rear axle Rolling radius
SLO-1  |Frame materials Steering column calculations Air b.r ake S stems - components and Double wishbone suspension Rolling resistance Effect of speed, material
configurations nature and structure, tread wear
&4 Recirculation ball steering diagnosis and Effect of operating temperature, inflation
SLO-2  |Design of frames Service 9 0lag Parking brake systems Virtual centres suspensions pressure and vertical load, tire size, road
wheel sideslip angle
SLO-1 Moment of inertia of rectangular Principles of conventional column B(ake Friction ‘matenals - Srake pads & Brake | Trailing arm Suspensions- Semi-trailing Static Forces
S5 section. ' Liner Composition and friction arms suspension
SLO-2 Moment of Inertla‘ of a Hollow Tilt column systems Thermal effects in friction brakes Multilink suspensions Static Forces
Rectangular Section.
S-6 |SLO-1 Moment of Inertla‘ of a Hollow Collapsible steering column Wheel lock and vehicle stability during braking | Semi-independent suspensions Longitudinal Force
Rectangular Section.
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SLO-2 Asdggszt of Inertia of a Circular Conventional steering linkage mechanism Electronic braking system Twist beam suspension Longitudinal Force
SLO-1 Chassis typ s, introduction -Ladder Rack and pinion steering linkage mechanism |Brake system legislation fiioid axle suspensions - Rigid axles with Cornering forces
S-7 frames -Cruciform frames leaf springs
Torque tube backbone frames- . . o Interaction between longitudinal and side
SLO-2 Space frames- Manual And Power Steering Theory Brake testing Rigid guided axles forces
" Industrial vehicles suspensions - . . .
. SLO-1 |Integral structures Manual steering Brake NVH Pneumatic springs Outline on dynamic behavior
SLO-2 ‘L/jg:izlrg?g};h j:b-frame, Industrial Power steering Stopping distance calculation Front suspension Rear suspensions Outline on dynamic behavior
SLO-1  |Structural tasks Structural design |Power steering pump operation g:gz::;;or calculation for & drum brake Design and testing Testing of tires
S-9 or ——. :
SLO-2 |Structural testing Is?:r(\;/li(cznd pinion steChigg diagnaalEll Brake torque calculation in a hydraulic system |Design and testing Testing of tires
1. The Automotive Chassis Volume 1: Components Design Genta, Giancarlo, Morello, L., Springer, Netherlands
Learnin 2009. 4, Advanced Vehicle Technology Heinz Heisler, Butterworth-Heinemann; 2 edition 2002.
Resourges 2. Introduction to Modern Vehicle Design Julian Happian-Smith, Butterworth-Heinemann 2001. 5. The Motor Vehicle Kenneth Newton , T.K. Garrett, W. Steeds, Butterworth-Heinemann 12
3. Vector Mechanics for Engineers: Statics and Dynamics Beer, Johnston, McGraw Hill Education; Tenth edition Revised edition 1997
2017
Learning Assessment
, Continuous Learning Assessment (50% weightage) . s o
Lol ooms CLA— 1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 fremember 40% ’ 30% : 30% . 30% - 30% .
Understand
Level2  (APBIY 40 % E 40 % . 40% . 40% . 40% .
Analyze
level3 | Cvaluate 20% . 30% : 30% : 30 % - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.N. Vijayakumar Mahindra & Mahindra,
vijayakumar.n@mahindra.com

1. Mr. B.Vasanthan, Madras Institute of technology, Anna University, bvasanthan@mitindia.edu

1.Dr. R. Rajendran, SRMIST, rajendrr@srmist.edu.in

2. Mr..R.Srikanth, Altair, srikanth.r@altair.com

2. Mr.N.Ravikumar,Crescent Institute of Science and Technology,ravikumar@crescent.education

2. Mr. T. Kaviyarasu ,SRMIST, kaviyart@srmist.edu.in
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Course 18AUE344T | Course Name CONCEPTS OF ENGINEERING DESIGN Gourse E Professional Elective LT ¢
Code Category 3 /0] 0|3
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: Familiarize the students with the design process 1 2 3 1 2 3 4 5 6 7 8 9 |10 11 [12]13 14|15
CLR-2: Give insights into the various tools used in Design Methods > |& p
CLR-3: Acquaint students with material selection and design strategies > | & 2 o . 2| o £ 2
CLR-4: Familiarize the students with the Engineering statistics and reliability in design £ ..‘_é £ B |2 (S 2 | o E S e s
. Give insights into legal and ethical issues in Designing and to various tools involved in Quality = o =z 24 2 3 & g| 3 g= o = 3
CLR-5: e = 5 > £8 < S-S = |EF o S| =
Engineering 5= B 3 2Zg|  g|®also| | 2 |E@ S S22 ||
=5y Elio ° 2| o 52 2| 5| § | oa|lalB £/ 2| S| ' |
© O @ o) 2 5|90 | =>0| @ Qo =08 o= x KRR = e
. . - 2olesles| | 2218|8328/ 8| 8 22|22/ 25/ 5|c8 22213
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 3o 52|38 |Gelal88lf2l=2 8 Sdalmle=Slac|5 |22 2
CLO-1: Describe various design processes 1 85 | 80 H | - H Lal L | L L - M M| L ([ MMM|L
CLO-2: Demonstrate various tools used in Design Methods 2 80 75 H | H| H M I M| L M | - M M| - MIM|M|H
CLO-3: Understand the process of material selection and can interpret various techniques involved in Design 1,2 | 8 | 80 H M| H M M| M M| LI M| M M |M H|MH
CLO-4: Implement various Engineering statistics methods in design 2 80 75 H |H| H H M| L L LI M M| - MM MM
CLO-5 - gndfarsta(ld the legal and ethical issues in Designing and apply various tools used in Quality 12| 85 80 H vl n MMl H Hlrl mIml L Imiv o vwiA
ngineering
Design Process Design Methods Material Selection Processing and Design Engineering Statistics and Reliability Legal and Ethical Issues in Design
Duration (hour) and Quality Engineering
9 9 9 9 9
) . Creativity and Problem Solving, Product ' . . )
-1 SLO-1 | The Design Process Design Specifications Material Selection Process Introduction to statistics and Reliability Introduction to Ethics
SLO-2 |Morphology of Design, Design Drawings | Conceptual Design Economics, Cost vs Performance The Origin Of Laws
. |Computer Aided Engineering, Designing of = - ;
52 SLO-1 Standards Decision Theory, Decision Tree Weighted Property Index Probabillty Contracts
SLO-2 |Concurrent Engineering Embodiment Design Value Analysis, Role of Processing in Design Liability
SLO-1_[Product Life Cycle ool ] . g . A Tort Law
S-3 SLO-2 | Technological Forecasting Detail Design, Mathematical Modeling Classification of Manufacturing Process Distributions Product Liabilty
S-4 gtgg Market Identification Simulation, Geometric Modeling Design for Manufacture Test Of Hypothesis Protecting Intellectual Property
SLO-1 » . - . ) . . Legal and Ethical Domains
S5 SLO2 Competition Bench Marking Finite Element Modeling Design for Assembly Design Of Experiments Codes of Ethics
S-6 gtg; Systems Engineering Optimization, Search Methods Designing for Castings, Forging Reliability Theory Solving Ethical Conflicts
i o . oy Total Quality Concept, — Quality
S-7 SLO-1 Life Cycle Engineering Geometric Programming Des:gnlng for Metal Forming, Machining and Design for Reliability Assurance
Welding —
SLO-2 Statistics Process Control
S-8 SLO-1 Human Factors in Design Structural Optimization Residual Stresses Reliability Centered Maintenance Taguchi Me{hods
SLO-2 Robust Design
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2. Karl T. Ulrich and Steven D. Eppinger “Product Design and Development” McGraw Hill Edition 6th edition 2015

) . . . . . - - - Legal and Ethical Issues in Design
Duration (hour) Design Process Design Methods Material Selection Processing and Design Engineering Statistics and Reliability and Quality Engineering
9 9 9 9
S-9 gtgg Industrial Design Shape Optimization Fatigue, Fracture and Failure Tutorial Failure Mode Effect Analysis
Learning 1. Dieter, George E., Engineering Design - “A Materials and Processing Approach”, McGraw Hill International Editions, - fgggo% 38(11486”2’ W.," Engineering Design: A Systematic Approach’, Springer
Resources Singapore, 4th Edition, 2008 4. Ray, M.S., “Elements of Engg. Design”, Prentice Hall Inc. 1985.

5. Suh, N.P., “The principles of Design”, Oxford University Press, NY.1990.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) — o
Lovel omeerisn CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 fremember 40% L 30 % : 30 % - 30 % h 30% -
Understand
Level 2 ﬁpp'y 40 % = 40% . 40% - 40% . 40% -
nalyze
Level3 ~[Cvdluate 20% . 30% : 30% . 30% ] 30% :
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.R Siva GMMCO, rsiva@gmmco.com

1.Dr. K.Chandrasekaran, RMK Engg. College, dean.mech@rmkec.ac.in

1. Dr. K. Kamalakkannan, SRMIST , kamalakk1@srmist.edu.in

2.Mr.Prasad MP AGNITO INSIGHTS, prasad@agnito.in

2. Dr. V. Uma Maheshwar ,Osmania University mahesh.v@uceou.edu,

2. Mr. R. Ganesh, SRMIST, ganeshr@srmist.edu.in
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Course | 48AUE345T | Course Name RAPID PROTOTYPING AND TOOLING Course E Professional Elective Ljripic
Code Category 3/0/,0 3
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses Nl
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of leaming this course s to: Learnin Program Learning Outcomes (PLO)
CLR1: Understand and use techniques for processing of CAD models for rapid prototyping. 1 2 3 1 2 3 4 516 7 8 9 |10] 11 [12]13[14]15
CLR-2: Understand and apply fundamentals of rapid prototyping techniques. > | & pe
CLR-3: Use appropriate tooling for rapid prototyping process. - | & e » = S| o £ 2
CLR-4: Use rapid prototyping techniques for reverse engineering. £ % £ S |2 == - § S | on £
CLR5 : Examine the cases relevant to mass customization and some of the important research challenges i= a =z 2o g 3|8 83| % = o3 S = g
' associated with AM and its data processing tools =8 |3 B8 £ |2 ElaB|' 2|2 |ES E 51292 «|a|™
- Elg |Qg 2|2 652 2% 5 B Sz 8|S E|E|8] | ]
: , 28 8|8 23| 8|g2|5T3 S| =8 2|25 E|SE=2/92/9/9
Course Leamning Outcomes (CLO): |At the end of this course, learners will be able to: o | g5 |agls 8822 8l5a ml2=|8laEl5 2 22
CLO-1: Understand history, concepts and terminology of additive manufacturing 2 95 93 H | L L H|L|L| ML H | L H | H| H|M|H
CLO-2: Apply the reverse engineering concepts for design development 2 98 96 H | L L H |L|L| M ]|L H | L H I H| H|M|H
CLO-3: Understand the variety of additive manufacturing techniques 2 96 95 H | L L H | L|L| ML H | L H | H| H|M|H
CLO-4: Design and develop newer tooling models 2 98 97 Hal sl L H | L|L| ML H | L H | H|H|M|H
CLOS - Analyse the cases relevgnt to mass f:ustomlzat/on apd some of the important research 2 o4 91 A L mase; | (IRH H L HlH oMy
challenges associated with AM and its data processing tools

! . ! Liquid Based Additive Manufacturing Solid Based Additive Manufacturing Powder Based Additive Manufacturing Additive Manufacturing Application And
. Introduction to Rapid Prototyping .
Duration (hour) System System System Case Studies
9 9 9 9 9

SLO-1_|Overview of subtraction and additive Methods in liquid based process and Introduction to solid based additive . Design for additive manufacturing method
S-1 U : . 1 . Methods in powder based process

SLO-2 |manufacturing History material used for fabrication Manufacturing system and

SLO-1 ge;iz-fggj}sgganon of adoitiig Stereo lithography Apparatus (SLA)- Methods in solid based process and and material used for fabrication special materials
S-2 o B

SLO-2 %‘;iz'fgngiﬂganon of additie Principle, process, material used for fabrication Selective Laser Sintering medical and bio-additive manufacturing

1 | The cost and effects of design changes . L fused deposition modeling(FDM)- = 9 Customized implants and prosthesis:

53 SLO-1 during conceptual modeling, defail advantages, disadvantages and limitations wiolion Principles of SLS-process Design

SLO-2 |designing, prototyping, Digital light processing -introduction fused deposition modeling(FDM)- principle |Process, advantages and and production

SLO-1 |manufacturing and product release Digital light processing principle Process Applications Bio-Additive Manufacturing-
S-4 SLO-2 |Reverse Engineering Process Advantages and dis advantages Selective Laser Melting (Cé?fb_"jtem’ded Tissue Engineering

SLO-1 |Bench marking Advantages and dis advantages Limitation Limitations Principles of SLS process Advantages and dis advantages
S5 SLO-2 |3D scanning, 3D digitizing and Data fitting |Limitations Multi jet modelling- Principle Process, advantages and applications ?g rI:; /Ilo(fr:g)rr:tso-f RP techniques in Automotive
S6 SLO-1 |CAD for RPT: CAD model preparation Solid ground curing introduction process, advantages, Selective heat sintering 3D printed brake caliper

SLO-2 |Part Orientation and support generation | Solid ground curing principle disadvantages and limitations Laser Engineered Net Shaping (LENS) -, |3D printed food- need and
S-7 | SLO-1 [Model Slicing —Tool path Generation Process Lamlqated g apanelig ER Principle, process, advantages its limitation

Principle, process,
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Introduction to Rapid Prototyping

Liquid Based Additive Manufacturing

Solid Based Additive Manufacturing

Powder Based Additive Manufacturing

Additive Manufacturing Application And

2. Gebhardt, A., “Rapid prototyping”, Hanser Gardener Publications, 2003.

Duration (hour) System System System Case Studies
9 9 9 9 9
SLO-2 %actzgi;z for Addtive Manufacturing Advantages and dis advantages disadvantages and limitations zero-gravity 3D printer
9y advantages, disadvantages and limitations Three Dimensional Printina - Princiole
SLO-1 |And its classification based on materials  |Limitations oo 9 pie, Application of RP in Art and jewelry
S8 RPT and its role in modern manufacturin P , Challenges in implementation of RP
SLO-2 : . 9| Continuous Liquid Interface Production Electron-beam freeform fabrication advantages and applications- g p
mechanical design techniques
o LSLO-1 | . . Shape deposition modelling ; Electron Beam Melting- Principle, process, .
S-9 SLO-2 £conomics of RP techniques Ballistic Particle Manufacturing(BPM) R advantages, disadvantages and limitations Case Studies
Learnin 1. Chua, C.K, Leong K.F. and Lim C.S., “Rapid prototyping: Principles and applications”, 3. Gibson, I, Rosen, D.W. and Stucker, B., “Additive Manufacturing Methodologies: Rapid Prototyping to Direct
Resourges second edition, World Scientific Publishers, 2010. Digital Manufacturing”, Springer, 2010.

4. Hilton, P.D. and Jacobs, P.F., Rapid Tooling: Technologies and Industrial Applications, CRC press, 2005.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . — o
Lovel oo poms CLA—1 (10%) CLA- 2 (15%) CLA -3 (15%) CLA =4 (10%)# Final Examination (0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 i dorstand 40% 4 30% : 30% ’ 30% g 30% -
Level 2 i\\pp'y 40% . 40% : 40% L 40 % - 40% -
nalyze
Level 3 E"a'“ate 20% . 30% . 30% : 30% . 30% .
reate
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.Mr.K Suresh, HAL, Sureshhal82@gmail.com

1.Dr.P D Jeyakumar, Cresent University, pdjeyakumar@cresent.education

1.. Dr K. Kamalakkannan SRMIST kamalakk1@srmist.edu.in

2.Mr.Ajeesh Varghese Halla, Ajeeshvarghese@halla.com

2.Dr.K Prabu VIT, Prabu.k@vit.ac.in

2.Mr.S.Devanand, SRMIST, devanans@srmist.edu.in
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Course 18AUE346T | Course Name|  MODELING AND CONTROL OF VIBRATION IN MECHANICAL SYSTEMS urse E Professional Elective L T PJC
Code Category 3]/]0] 0|3
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Impart knowledge on fundamentals of vibrations 1 2 3 1 21 3 4 5 |6] 7 8 9 [10] 11 [12[13 /1415
CLR-2: |Know the concept of two degree of freedom systems and continuous systems = ™ = o 1= 2
CLR-3: |Analyze different methods of modeling multi degree of freedom systems £ Sl 2 =2 2|5 § S |es s
CLR-4: |Understand the concept of Vibration control techniques = = T‘E’ 2 4 E g & 8 3| EE o3 8| S
CLR-5: | Gain knowledge on vibration measurement devices % ~B2lB g| g gl e |2 ElaB|T |Q|ES T | §S24|2 ||
5 82/8c| 222|538/ 28 538|255/ 8|E<|E|BE 3|g|ald
i i 3 2olcB|les 0|8 v cw| B o|lSw| 2|25 E|S% 0|92 0
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: Lo falSE 58Sl al88 2828 8588 82 S8I8EI5\ 2.2\ 9
CLO-1: |Understand the fundamentals of vibration and single degree of freedom system 1,31 90 | 85 H M| H H M | L| L L/ M | M| L [ M|H|H|H
CLO-2: |Implement two degree of freedom systems in any application 1,2 ] 90 | 85 H |H| H H M M| L LI M | M| L [ M|H|H|H
CLO-3: |Classify the different modeling methods in multi degree of freedom systems 1,31 90 | 80 H |H| H H H |L| L LI M M| L LIH|H|H
CLO-4 : |Interpret different vibration control techniques 1,3 | 80 75 fnl dMald -~ /7 H H M| L LI M M| L LIH|H|H
CLO-5: |Implement the vibration measurement devices in real time application 14 | 90 | 85 H |H| H H M | L] L L/ M | M| L [ M|H|H|H

Fundamentals of vibration and Modelling

Two degree of freedom systems and

Modelling of Multi-DegreeofFreedom

Vibration control

Vibration measurement and applications

Duration (hour) SDOF systems continuous systems Systems
9 9 9 9 9

S-1 2::8; Concept of vibration Two DOF Multi Degree Freedom System Introduction to vibration control Transducers

SLO-1 | Classification of vibration Modaling SERRDegreq oLireedopn Moaaihg of ContinuollS SystemsER s Specification of Vibration Limits Transducers types and applications
52 systems degreeofFreedom Systems

SLO-2 |Vibration analysis procedure and elements g‘ﬁ;’gﬁg of SRR do Influence Coefficients Static and dynamic balancing Vibration pickups

SLO-1 ;-Iam';onlc and periodic motions, vibration | Free Vibration Analysis of an Undamped stiffiess coefficients Balancing of Rotating Machines Vibrometer
s3 erm/nc_)logy . System

SLO-2 gzggrlggg of single degree of frecdgiy Free Vibration Analysis of dampedSystem |Flexibility and inertia influence coefficients |Field balancing Accelerometer

SLO-1 gg; ajg’:cyoc’e” Equation of motion-Natural | ¢, -ions of Motion for ForcedVibration  |Flexibilty Matrixand Stifiness Matrix Whirling of Rotating Shafts Velometer
S-4 T o

SLO-2 |Energy method, Rayleigh method ’S:;;(;:,i Vibratiog Wil piangigricExcimaten Flexibility Matrixand Stiffness Matrix Critical Speeds, Stability Analysis Phase Distortion

SLO-1 |Principle of virtual work, g;;(;eeri filton wihremionicExcitation Eigen Values and Eigen Vectors Balancing of Reciprocating Engines Frequency-Measuring Instruments
S5 - 3 —

SLO-2 |Damping models. 823?3:‘2223(:0”;) iig8and Principal Eigen Values and Eigen Vectors Control of Natural Frequencies Vibration Exciters

SLO-1 | Viscously damped free vibration Vibration of continuous systems Matrix Iteration Method Vibration Isolation Signal Analysis
S-6 SLO-2 Special cases: oscillatory, non-oscillatory Vibrating string ApproximateMethods Vibration Isolation methods Dynamic Testing of Machines and

and critically damped motions.

Structures
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Fundamentals of vibration and Modelling Two degree of freedom systems and Modelling of Multi-DegreeofFreedom I I I
. : Vibration control Vibration measurement and applications
Duration (hour) SDOF systems continuous systems Systems
9 9 9 9 9
SLO-1 (Ljog ar’”?m’(.: decremen{, Exp enmgntal Longitudinal vibration of rods Dunkerley, Rayleigh’s, and Holzer Method | Vibration Absorbers Experimental Modal Analysis
s7 letermination of da(nplqg coeMctgqt. '
SLO-2 fgg{gred harmonic vibration, Magnification Torsional vibration of rods Geared Systems Dynamic vibration absorbers Measurement of Mode Shapes
SLO-1 |Rotor unbalance, Transmissibility Vibration of suspension bridges Eigen Values & Elgenvgctors foffergs torsional and pendulum type absorbers M_alchlne'Condlt/on Monitoring and
S8 system of equations using sub space DlagnQSIS _ -
SLO-2 |Vibration Isolation Euler equation for beams Solving problems Damped vibration absorbers ggc;/:ggisCondlt/on Monitoring and
SLO1 Equivalent viscous damping, Sharpness of Cycle test 2 Cycle test 2 Cycle test 3 Cycle test 3
S-9 resonance.
SLO-2 |Cycle test 1 cycle test 2 cycle test 2 Cycle test 3 Cycle test 3
Learing 1. Ramamurti. V, “Mechanical Vibration Practice with Basic Theory”, Narosa, New Delhi, 2010 3 s G(aham Kelly &Shashidar K. Kudari, “Mechanical Vibrations”, Tata McGraw-Hill Publishing Com. Ltd New
Resources 2. Rao, S.S.,” Mechanical Vibrations,” Addison Wesley Longman, 6 Edition 2018 Dein, 2004
' P ’ ’ . 4. 4. Thomson, W.T. - “Theory of Vibration with Applications”, CBS Publishers and Distributors, New Delhi, 2006

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
Lovel ot . CLA—1 (10%) CLA- 2 (15%) CLA—3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 | Somember 40 % . 30 % 30 % i 30 % . 30% .
Level 2 ﬁzg:ize 40 % - 40% 40% X 40 % . 40% .
Level 3 EX:;‘:?‘* 20% ; 30 % 30% : 30% : 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.Mr. Dhanraj domala, Design Engineer, Xitadel Dhanraj.domala@xitadel.com

1.Dr.M.Subramanian , Associate Professor, PSG Tech, msn.auto@psgtech.ac.in

1. Dr K. Kamalakkannan SRMIST
Kamalakk1@srmist.edu.in

2. Mr.GopalDhanasekar, System Engineer, Automotive Testing System.
Gopal.dhanasekar@ats_india.com

2. Dr. R Kannan, Professor, PSNA CET Kannanjothy@gmail.com

2. Dr. T.Praveenkumrar, SRMIST
praveent@srmist.edu.in
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Course 18AUE347T | Course Name GEOMETRICAL DIMENSIONING AND TOLERANCE - Professional Elective L T PLC
Code Category 3]/]0] 0|3
Pre-requisite Courses | Nil Co-requisite Courses [Nl Progressive Courses | Nil
Course Offering Department | Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Apply the standard dimensioning practices for mechanical drawings 112 |3 1428 |4 |5 7189101112 13 14 15
CLR-2: |Gain knowledge on tolerancing in part diagrams e S 5 = £ - =
CLR-3: |Use the concept of geometric tolerancing in part diagrams El & | = o = | 8 x o532 8 g88e &2 o
. . . S = > < » S ® gL = 5SS wo wn © k<!
CLR-4: |Interpret the Form and orientation control with GD&T m| |5 |3 28w = S oEeS2 2953855 |828%
CLR-5: |Interpret the Profile and location control with GD&T = 8| E||38|lgel8|c|T e El_|E/E2€8¢ |83 % 8w, c827gH
25|82 2|82 2|8 |8z Elcens 820 8R EEERD
|l a | Z 2 < a|lal895 385385253 |s8€2832 8532 g
Flo gl || g/l =8 s el2 o adbece /22280 0=|2323 a3
sl e 2|8 E|lS|€lel =5, 825588 geSE5588|ageET
5| 3 3| |22 238288 EEIETs2dgrESoLB| 822 ¢
- ; - - . s 2| 2| 28 8 c|8/8|zls 5 &l oese88g5c<283|/g88%
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: S| 3| d Slalal £l Bl elSalsS5 hs5acafecs8Sel2355
CLO-1: |Sketch a part diagram with proper dimensioning according to the standards 1] 85 |80 HIM/ HIM/|LIM|M|H|M|H|H|H H H H
CLO-2: |Connect the tolerance with dimensioning and its implementation 2180 |75 HIM|M|{L|L/M|[M|M/H|H|L|H H H H
CLO-3: |Drew a part diagram with GD&T symbols 3] 85 |80 HIHIH|{H|/H/M|[H/M|M|M|H|H H H H
CLO-4 : |Recognize its important and usage in manufacturing 2|80 |.75 HIHHH|H/M/M|IM[M|[M|M|M|H H H H
. Dimensioning Overview Tolerances and its implementation GD&T symbols and Datum Form and orientation controls Profile and location controls
Duration (hour) 9 9 9 9 9
-1 SLO-1 |Basic Concepts Tolerance Representation Need for GD&T Flatness Profile of a line, surface
SLO-2 | Terminologies used in dimensioning General Tolerances Benefits of GD&T Flatness — verification techniques Inspecting profile of a line, surface
SLO-1 |Location and Orientation Dimensions Limit Dimensions Technical standards Straightness Planer Coplanarity
$-2 SLO-2 égs?tlon and Onentation Dirmeioiig Plus and Minus Dimensions GD&T symbols Surface and midplane control Conicity
SLO-1 S)./ mb OI? fqr Dn ’”’”9 Operations, Single Limit Dimensions How to read a feature control frame |Circularity Runout - circular runout and total runout
S-3 Dimensioning a Blind Hole
SLO-2 |Placement, Spacing, Extension Lines Important Terms in tolerancing Datums — introduction Circularity verification techniques Inspection of runouts
S4 SLO-1 |Grouping and Staggering Allowances Datum vs. datum feature Circularity on cylinder and cone Concentricity
SLO-2 |Reading Direction, View Dimensioning Different between tolerance and allowances The datum reference frame Theory vs reality in measuring circularity | Position - Projected tolerance zone
S5 SLO-1 |Repetitive Features, Detail Dimensioning |Fit Types 3-2-1 locating principle Evaluation of roundness Positional co-axiality
SLO-2 |Dimensioning Concentric Circles Clearance fit Uncertainties in datum establishment | Cylindricity Zero tolerancing
s6 SLO-1 |Detail Dimensioning Interference fit Common misconceptions in datum gcleit:dorjlcg;measurmg e ation from Composite tolerancing
SLO-2 |Diameter versus Radius Transition fit Profile of a line, surface Angularity and its measurement method  |A logical approach to part tolerancing
SLO-1 |Dimensioning Guidelines gLeaf;ance (RO ieienco'Fits between Two Maximum material condition Perpendicularity A logical approach to part tolerancing -
S-7 afts and a Hole con?. ‘ ' ‘
SLO-2 |Dimensioning Guidelines — cont. Transition Fit between a Shaft and a Hole Least material condition Perpendicularity verification techniques E:):r,;g;g Zlér;ctt;of?eacltg/zometrlc controls fo
$8 SLO-1 |Principles of Good Dimensioning Basic Hole System Regardless of feature size Shifting vs growing Push pin gages — advantages
SLO-2 |Importance of dimensioning Basic Shaft System The Tylor principle Parallelism and its measuring techniques |Push pin gages — tolerance distribution

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy

647



. Dimensioning Overview Tolerances and its implementation GD&T symbols and Datum Form and orientation controls Profile and location controls
Duration (hour) 9 9 9 9
59 SLO-1 |Example with 2D drawings Example with Thread Notes Virtual boundaries Free state inspection of flexible parts Tolerance on the work
SLO-2 |Example with 2D drawings — cont. Example with Thread Notes- cont. Problem on finding wall thickness |Restrained state control of flexible parts | Tolerance on the work- cont.
. 1. Alex Krulikowski, Fundamentals of Geometric Dimensioning and Tolerancing,Delmar Cengage Learning 2E, 1997 ' ) ) . . .
Iéii?tl??es 2. James D. Meadows, Geometric Dimensioning and Tolerancing: Applications and Techniques for Use in Design: & 2?2’ d.;fig]eno/me » Introduction to graphics communications for engineers, McGraw-Hil,
Manufacturing, and Inspection,CRC Press, 1995
Learning Assessment
, Continuous Learning Assessment (50% weightage) ' — o
Lovel Of?ﬁmﬁ CLA=1(10%) CLA -2 (15%) CLA - 3 (15%) CLA-4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 fRemember 40 % 30 % - 30 % 30 % - 30% -
Understand
Level2 DBl 40 % 40 % : 40 % 40 % ] 40% -
Analyze
Level 3 | Cvaluate 20% 30% - 30% 30% : 30% :
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr.Dalpat Singh, M & M,singh.dalpat@mahindra.com 1. Mr.J.MahasharAli, Crescent Institute of Science and Technology, mahashar@crescent.education 1. Dr..K.Kamalakkannan, SRMIST
2. Mr. Nirmal Kumar, Hubell India, nirmal06kumar@gmail.com! 2. Dr.K Kalaichelvan, Anna University, kalaichelvan@annauniv.edul 2. Dr.R.Rajendran, SRMIST
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Course 15AUE348T Course Name DESIGN FOR MANUFACTURE pouse E Professional Elective L T PLC
Code Category 3]/]0]0 3
Pre-requisite Courses Nil Co-requisite Courses [Nil Progressive Courses | Nil

Course Offering Department Automobile Engineering Data Book / Codes/Standards

Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)

CLR-1: |lllustrate design of manufacturing process for casting and forming 1 2 3 1 2 3 4 ) 6 7 8 9 [10] 1M1 1213|1415

CLR-2: |lllustrate design of manufacturing process for extrusion = » = o IS 2

CLR-3: |lllustrate design of manufacturing process for machining £ S5 2 -2 2| § S| es £

CLR-4: |lllustrate design of manufacturing process for joining = = = 24 g 3|8 8 3 s = o3 8|5 9

CLR-5: |Devise assembly process of manufactured components % =8 § B é BT £ |3 ElaE|E 2| E E s SI12 4|2«

5 82|85 22|82 52/ 28/ 83 8|28 82« E|BE 38 old

i i i ooc5|om| | 8|8 v o 8c 0S| 2 =5 E| 5% 0Q29|0

Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: |58l 58 E6Sl8 88 281285 3 53 8|22 383la85/2|219

CLO-1: |Describe various manufacturing process and design processes for casting and forming process 1 80 75 H M| M M H M| M |H|l M M| H|H|H|H|H

CLO-2: |Describe various manufacturing process and design processes for Extrusion process 2 85 80 H |[H| H M L M/ M M| M |M|H |H|H|H|H

CLO-3: |Describe various manufacturing process and design processes for machining process 3 85 80 H |H| H H L/ M M M| M M| H | H/H|HH

CLO-4 : |Describe various manufacturing process and design processes for Joining process 3 80 75 Gile | HY S H L M/ M M| M M| H |H|H|H|H

CLO-5: |Design various assembly process of automotive components 3 85 80 H |H| H H L /M M M| H| M| H | H|HIHH

Design for Manufacture and Casting Design for Forming and Extrusion Design for Machining Design for Assembly

Duration (hour)

9

9

9

Design for Welding and Joining
9

9

SLO-1 gr;%cnon to Design for MetRiagiire and. Introduction to Design for Extrusion Introduction to Design for Machining Introduction to Design for Joining process | Introduction to Design for Assembly
S-1 . : g : .

SLO-2 |Economics of process selection Intrqductlon B> for-fofming and Introduction to Design for Machining Das A moadatiag for Solder and Introduction to Design for Assembly

forging Brazzed Assembly

SLO-1 Introdyctlon to materials and gy Various extrusion process Design considerations for turned operation Dol Recommgndatlon for Adiesiie General assembly recommendations
S-2 selection Bonded Assemblies

SLO-2 |Mechanical properties of materials Comparison of Various extrusion process | Design considerations for turned operation | Design Recommendation for Welding General assembly recommendations

SLO-1 General de51g'n' principles for Design considerations for Hot extruded Design for machining round holes Design Recommendation for Welding Minimizing the number of parts in
53 manufacturability parts Assembly

General design principles for Design considerations for Hot extruded ] . " ; . .o P Minimizing the number of parts in
SLO-2 e Design for machining round holes Cost reduction and Minimizing distortion
manufacturability parts Assembly

SLO-1 |Design considerations for Sand cast g;f&%’;g%n;gerauons o ImpaciCald Parts produced by milling Design considerations for Weld strength  |Design considerations for Rivets
S4 . o - s -

SLO-2 |Design considerations for Sand cast Besignconsidergtongaot igaEiiColt Design considerations for milling Lpsqn TonsideratoRsitelgeloment & Design considerations for Rivets

extruded parts heat treatment

SLO-1 |Design considerations for Die cast Design considerations for Stamped parts |Parts produced by planning Parts joined by resistance welding Design considerations for Screw fasteners
S5 SLO-2 |Design considerations for Die cast Design considerations for Stamped parts  |Design considerations for planning é)vg;sc;%’ngconwderat/ons o] registance Design considerations for Screw fasteners

SLO-1 ng]/%ncc;(:;zg;;aﬂons for Permanent Design considerations for Forged parts Parts produced by shaping Parts joined by spot welding Design considerations for Gasket & Seals
S-6 - : -

SLO-2 ng]/%ncc;(;?zg;;aﬂons for Permanent Design considerations for Forged parts Design considerations for shaping Design considerations for spot welding Design considerations for Gasket & Seals
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Duration (hour) Design for Manufacture and Casting Design for Forming and Extrusion Design for Machining Design for Welding and Joining Design for Assembly
9
SLO-1 5;:’39 n considerations for Centrifugal cast Design considerations for Forming Parts produced by slotting Parts joined by seam welding Design considerations for Press fits
S-7 - . g p
SLO-2 gsrst;gn considerations for Centrifugal cast Design considerations for Forming Design considerations for slotting Design considerations for seam welding | Design considerations for Snap fits
SLO-1 Ff));rstlsgn considerations for Investment cast gaerst/sgn considerations for Fine blanked Design considerations for Polishing Parts joined by Projection welding gssé%b(;;nSIderat/ons for Automatic
58 Design considerations for Investment cast |Design considerations for Fine blanked . , . : Design considerations for Projection Design considerations for Automatic
SLO-2 Design considerations for Plating :
parts parts welding assembly
SLO-1 |Design for powder metal casting zi'};cljger;(;)c;r;féderat/ons 1orMotal [gigeel CLA-2 Parts joined by Flash & Upset weldment  |CLA-3
S-9 5 ; : o . 3 -
sL02 |cLa-1 Design considerations for Metal injection |~ , » Design considerations for Flash & Upset |~ , 4
molded parts weldment
Leamin 1. Corradopoli, “Design for Manufacture — A structured approach”, CRC Press, 2001. | 3. Erik Tempelman, Hugh Shercliff, Bruno Ninaber van Eyben, Manufacturing and Design: Understanding the Principles of
Resourges 2. 0. Molloy, E.A. Warman, S. Tilley, Design for Manufacturing and Assembly: How Things Are Made, Elsevier, 2014.
Concepts, Architectures and Implementation, Springer, 1998. 4. Henry Peck, “Designing for Manufacture”, Sir Isaac Pitman & Sons Ltd., 1973.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
Lol oo CLA—1 (10%) CLA- 2 (15%) CLA—3 (15%) CLA—4 (10%)¢# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 |1 omemoer 40% . 30 % - 30 % ' 30 % . 30% .
Level 2 ﬁﬁg:ize 40% i 40 % > 40% \ 40% . 40% .
Level 3 E‘r’:;‘::te 20 % : 30 % 2 30 % £ 30% : 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr.N.Vijayakumar, Head Test labs, Mahindra and Mahindra, 1. Prof. M.Balasubramanian, Professor, IT Madras, mbala@iitm.ac.in | 1.Mr.G. NARESH, SRMIST, nareshg@srmist.edu.in

VIJAYAKUMAR.N@mahindra.com.
2.Mr.Prasad Arun Kumar, Mahindra Research Valley, prasad.arunkumar@mahindra.com 2 ‘Dr.P.Jawahar, Asststgnt Professor, NIT Agartala,
drjawahar.me@pnita.ac.in

2. Dr. KAMALAKKANNAN, SRMIST, kamalakk1@srmist.edu.in
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Course | 48AUE441T | Course Name OPTIMIZATION TECHNIQUES IN ENGINEERING DESIGN Cause | g Professional Elective LiT PlC
Code Category 3/0]0 3
Pre-requisite Courses 18MAB202T Co-requisite Courses [Nil Progressive Courses [Nl
Course Offering Department Automobile Engineering Data Book / Codes/Standards
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Familiarize Unconstrained Optimization Techniques 1 2 3 2 "8 4 5 6] 7 [ 8] 9 [10] 11 |12)13/14 /15
CLR-2: |Familiarize Constrained Optimization Techniques - » = o £ 2
CLR-3: |lllustrate the Bio-inspired Optimization Techniques £ S © 2 E 2|5 § S| o S
CLR-4 : |Give insights into Fuzzy logic and Neural networks = > _ 2|2 g $& |g |3|% £ « | 8lg |4
CLR-5: |Acquaint students with optimization in Static and Dynamic Applications % =85/ 88|s S| e |2 Slas|t PlES El SIZ2 4|2l
5/82|8E 25 258/ 2883 82588« EBE 3 lgld
: ; : 7 : z2| e e8| 28| |83 2888|283 s|cS|5|gc|Lio|la|lo
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: So | JaldE| |8 £ 88s2 =283 Salmle=SIas|5|22 2
CLO-1: |Correlate single and multivariable optimization 1 80 75 H M| M M H M| M |HI M M| H|H|H|H|H
CLO-2: |Apply the direct and indirect methods for constrained optimization problem 2 85 80 H |H| H M L M| M M| M |[M| H | HIHHH
CLO-3: |Solve Multi objective optimization problems 3 85 80 H |H| H H L M| M M| M |[M| H | |HIHHH
CLO-4 : |Develop the Fuzzy logic and Neural networks 3 80 75 H |H| H H L M M M| M |[M| H | HIHHH
CLO-5: |Apply optimization techniques in Static and Dynamic Applications 3 85 80 H |H| H H L |M| M M| H|M| H|H|H|H|H
Duration (hour) Unconstrained Optimization Techniques Constrained Optimization Techniques | Advanced Optimization Techniques Fuzzy logic and Neural networks Static and Dynamic Applications
9 9 9 9
S-1 2::8; Unconstrained Optimization Constrained Optimization Advanced Optimization Fuzzy logic and Neural networks Static and Dynamic Applications
5 |_SLO-1 o o L . : - Multi stage optimization — dynamic ; L
S-2 SLO2 Classification of optimization problems Optimization with equality constraints programming Fuzzy Set Theory Structural Design applications
S-3 g::g; General principles of optimization Optimization with inequality constraints ;Aﬁg{qtlr:ﬁgn?n%p iR et Optimization of Fuzzy Systems Design and optimization of shafts
S-4 gtg; Problem formulation Introduction to Direct methods Multi objective optimization gggzl,t;gtatlonal fiacOuro andiiumedcal Design and optimization of springs
S-5 gtg; Single variable optimization Introduction to Indirect methods Genetic algorithms Demonstration of Fuzzy logic using Matlab|Introduction to Dynamic Applications
S-6 SLO-1 Multivariable optimization Indirect methods using penalty functions Simulated Annealing algorithm Introduction to Neural networks Optimum design of single, fwo degree of
SLO-2 freedom systems
SLO-1 ; . .. Ea " : g1 Problems on Genetic algorithms and - . ; 0
S-7 SL0-2 Techniques of unconstrained minimization |Indirect methods using Lagrange multipliers Simulated Annealing algorithm Neural-Network-Based Optimization Optimum design of vibration absorbers
SLO-1 . 4 sk Feedforward networks for Classification - o .
S-8 SL0-2 Search methods Geometric programming Ant colony Optimization and Regression Application of optimization in Mechanisms
S-9 SLO-1 Interpolation methods Problems on Geometric programming Particle Swarm Optimization DemagStiatichleitNeural nefwork using |Op “’”“"7 design of simple linkage
SLO-2 Matlab mechanisms
1. S. SingaresuRao, ‘Engineering Optimization — Theory & Practice”, New Age International (P) 3. Kalyanamoy Deb, “Optimization for Engineering design algorithms and Examples’, Prentice Hall of India
Learning Limited, New Delhi, 2016. Pvt. 2012.
Resources 2. D.K. PratiharNarosa , “Soft Computing: Fundamentals and Applications”, Publishing House, New- | 4. Goldberg, D.E., “Genetic algorithms in search, optimization and machine”, Barnen, Addison- Wesley, New
Delhi, 2014 York, 2008.
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Learning Assessment

Continuous Learning Assessment (50% weightage)

, . AP
Loy 0 CLA— 1 (10%) CLA-2 (15%) CLA— 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 | Somember 40% . 30% : 30% : 30% : 30% .
Level 2 ﬁﬁg:zze 40% 4 40% - 0% ; 40% i 40% .
Level 3 E::;‘::te 20% A 30 % - 30 % L 30 % - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.Mr.R.Rajasekar, RAMBAL Raj@rambalindia.net

1.Dr.M.Rajesh, Arba minch institute of technologyRajesh.m@amu.edu.et

1. Dr. K.Kamalakkannan SRMIST kamalakk1@srmist.edu.in

2.Mr.V.Raja Raman Altair rajarav@asiapac.altair.com

2.Dr.P D Jeyakumar, Cresent University pdjeyakumar@cresent.education

2. Mr.G.Naresh ,SRMIST , nareshg@srmist.edu.in
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Course
Code

18AUE442T  |Course Name

MULTIBODY DYNAMICS

Course
Category

E Professional Elective 3010

Pre-requisite Courses

18MAB202T

Co-requisite Courses | Nil

Progressive Courses [Nl

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Understand the basics of multibody systems 1 2 8 1 2 3 4 5 |6 7 8 9 [10] 11 |12]13|14[15
CLR-2: |Analyze kinematic parameters of multibody systems using computational approach o= » = o = 2
CLR-3: |Solve for dynamics of multibody systems using computational approach £ ;\? < 2 |2 2| E S| o £
CLR-4 : |Model simple mechanisms and write its constraint equations = > _ =20 ;3 s & 8 3| g £ o5 S g |3
CLR-5: |Simulate planar and spatial mechanisms using standard MBD package ==|B2|B8 |58 c|= ElsE| 2P| E® g SIZ 0|2 <|a|™
SE 55| 5E|l22 958|255 5|65 a2 |E|BC|S| ||t
: i . 238 85|8c||58|8|9as T3 88 8| =8| =Z5|E|lo%| 22199
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 30| 3558|5258 58835223853 EF B85 |5|222
CLO-1: |formulate a model and free body diagram of multibody systems 1 80 70 H |H| H H L | L L M| L (M| L |HIHIMM
CLO-2: |derive the equations of motion of a multibody system 2 80 70 H |H| H H L |L| L [M| L [M| L |[H|H|M M
CLO-3: |incorporate constraints into a multibody system 2 80 70 Gz N H H L | L L M| L (M| L |HIHIMM
CLO-4 : |simulate the motion of a multibody system with a computer 3 90 80 H |H| H H H | L L M L (M| L |HIHIMM
CLO-5: |interpret and analyze the results of simulation 3 90 80 H |Hl H H H | L L M| L IM| L |HIHIMM
. Multibody Systems Introduction Kinematic and Dynamic Analysis Kinematics of Mechanical Systems Constrained Kinematics Applications to Simple Mechanisms
Duration (hour) 9 9 9 9
S-1 gtg; Classical approach Position analysis Mechanical joints Kinematics of a point moving on a rigid body |Computer formulation of joint constraints
52 SLO-1 dE}I/?;)angﬁcnsce of computational Velocity analysis Constraint equation for planar joints Constrained kinematics Computer algorithm
SLO-2 |Rigid / flexible multibody systems Acceleration analysis Constraint equation for planar joints Constrained kinematics Computer algorithm
SLO-1 |Degrees of freedom ;V;Zyggl: robat ma R R Constraint equation for spatial joints Absolute co-ordinates Flowchart for kinematic analysis
S-3 ; - -
SLO-2 |Constrained / unconstrained motion ;V)ZstgF bt mani Constraint equation for spatial joints Driving co-ordinates Flowchart for kinematic analysis
SLO-1_[Mechanical joints overview Classical Versus computational approach | Mobility criteria Formulation of joint constraints Kinematic modeling and analysis
SLO-2 |Prismatic joint General purpose computer program Numerical -slider crank mechanism Ground constraints Kinematic modeling and analysis
S5 SLO-1 |Revolute joint Force analysis overview Co-ordinate transformation Revolute and prismatic joint Application to slider crank mechanism
SLO-2 |Cylindrical joint Inertia forces Co-ordinate transformation Application to two DOF system Application to slider crank mechanism
S6 SLO-1 |Spherical joint Joint forces Rigid body displacement Constraint equations for cams and followers |Prescribed rotation of crank shaft
SLO-2 |Higher pairs External forces Position equations Constraint equations for gears Prescribed rotation of slider bock
s.7 SLO-1 |Cam and gear systems Principle of virtual work Velocity equations Computational methods in kinematics Constrained dynamics
SLO-2 |Four bar mechanism Use of redundant system Acceleration equations Kinematically driven systems Augmented formulation
SLO-1 |Slider crank mechanism Forward dynamics Slider crank mechanism Velocity analysis Embedding technique
S8 SLO-2 |Closed chain systems Inverse dynamics Offset slider crank mechanism g‘;’:ﬁ:{gﬂ’]mp jeientation to simple four bar Amalgamated formulation
s:9 SLO-1 |Open chain systems Planar dynamics Singular configuration gzgﬁ:égr;mp lementation to simple four bar Open and closed chains
SLO-2 |Robotic manipulators Spatial dynamics Four bar mechanism Numerical based on four bar mechanism Open and closed chains
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Learning
Resources

1. Ahmed A Shabana., “Computational Dynamics “, third edition, Wiley & Sons
2. Fundamentals of multibody dynamics : theory and applications, first edition, FaridAmirouche

3 Kinematic and dynamic simulation of multibody systems, first edition Garcia De Jalon
4. Dynamics of multibody systems by Ahmed A Shabana, third edition

Learning Assessment

, Continuous Learning Assessment (50% weightage) . I I
Lovel ome:‘k; CLA—1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level |  Remember 40% ] 30 % s 30 % | 30% : 30% .
Understand
Level2  [ARDY 40% a 40% : 40% : 40% : 40% .
Analyze
Lovel3 ~(Cvaluate 20% : 30% ; 30% . 30% : 30% .
Create
Total 100 % 100% 100% 100% 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.Franklin Darlie, HAL Frank_darlie@rediff.com

1. Dr.D.Dinakaran HITS dinakaran@hindustanuniv.ac.in

1. Dr. K.Kamalakkannan SRMIST kamalakk1@srmist.edu.in

2. Mr.V.Raja Raman Altair rajarav@asiapac.altair.com

2. Dr. R Kannan, PSNA Kannanjothy@gmail.com

2. Mr.S.SenthilKumar, SRMIST senthils6@srmist.edu.in
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Course
Code

18AUE443T Course Name

FINITE ELEMENT ANALYSIS

Course
Category

Professional Elective

Pre-requisite Courses

18MEC106T

Co-requisite Courses

[Nil

Progressive Courses | Nil

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Predict how a product reacts to real-world forces, vibration, heat, fluid flow, and other physical effects 1 2 3 2 3 4 5 6 7 8 9 [10] 11 [12]13 14|15
CLR-2: |Model any physical system in to a finite element model and solve for its field variables o » - o 1= 2
CLR-3: |Solve real world complex problems which cannot be solved by analytical methods £ < s 2 -2 2|5 § S| o5 £
CLR-4: |Practice few commercial standard packages in solving complex problems = g = | 2o § 3|3 S 3 s % o3 ‘g = S
CLR-5: |Understand the basics of multibodly systems % —|8c|Be||88|c|®8|sE|C |2|ES E S22 «|w|™
SE B2 CE| |22 5|58 2| S0l 5|l E|BS|S| | |1
DO 2| @£ £2| 5|20 =22 8|2 =8| o =< oS5 “Zlololo
- - - 20| oB |l as 0|8 | o = mm‘gmo>w£vogog$www
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: o8 dZ | S5l 88 s =288 58Tl 8laf|52\2|2
CLO-1: |Apply finite element technique to Engineering problems 2 80 70 H |H| M H H M| M |[HIl M (M| L [IM|H|M|M
CLO-2: |Improve their ability in solving differential equations for real world problems 2 70 60 H |H| H M H M M |HI M M| L [M|H MM
CLO-3: |Equip themselves familiar with multi-domain phenomenon like thermo-structural problems 1 80 70 M |H| H H H M| M |[HIl M (M| L IM|H|M|M
CLO-4 : |Familiarize themselves with the applications of finite element method & FEA packages 3 90 90 M |H| H M H M| M |[HI M (M| L IM|HIM|M
CLO-5: |Solve kinematic and dynamic problems of multibody systems 2 70 60 H M| M M H M| M |[HIl M (M| L [IM|H|M|M
. History and basics of FEA One dimensional Problems Two dimensional Problems Multidomain Problems Applications of FEA
Duration (hour) 9 9 9 9 9
S-1 gtg; gglrggjglsson OF FEA With Exegs Elements and node numbering Two dimensional elements Vibration analysis introduction Introduction and basics
52 SLO-1 [Methods of engineering analysis Global and local co-ordinates Plane stress formulation Vibration analysis introduction Roll cage analysis
SLO-2 |Numerical methods Natural co-ordinates Plane strain formulation Modal analysis of a structure Roll cage analysis
s3 SLO-1 |Types of finite elements Polynomial functions CST element Modal analysis of a structure Rotor thermal analysis
SLO-2 |Displacement or shape function Displacement function for 1D bar element Shape function derivation for CST element |fluid flow problems Rotor thermal analysis
S4 SLO-1 |Material behavior General stiffness matrix derivation Strain displacement matrix for CST element |fluid flow problems Hub analysis
SLO-2 | Stiffness matrix Stiffness matrix for 1D bar element Stress strain matrix for CST element fluid flow problems Knuckle analysis
S5 SLO-1 jlt%p ;)IIIZJ‘;gr‘;ed in FEA -preprocesSig Assembly of stiffness matrix Stiffness matrix derivation for CST element |Heat transfer problems Brake pedal analysis
SLO-2 |Post processing Force vector Temperature effects Heat transfer problems Brake pedal analysis
s6 SLO-1 |2D and 3D stress element Spring element LST element Heat transfer problems Bump analysis
SLO-2 |Strain-displacement relationships Stiffness matrix for spring element QST element Heat transfer problems Bump analysis
s.7 SLO-1 |Discretization methods Boundary conditions Axi —symmetric formulation Thermo structural analysis Multbodydynamics applications
SLO-2 |Discretization process Imposing boundary conditions to bar element | Isoparametric formulation Thermo structural analysis Forward and Inverse dynamics
s8 SLO-1 |Rayleigh ritz method Beam element ;2?&27:&;“‘) or parametric element Thermo structural analysis Planar dynamics
SLO-2 |Galerkin method Stiffness matrix derivation of beam element | Four noded quadrilateral element Thermo structural analysis Spatial dynamics
SLO-1 |Advantages and disadvantages of FEA | Truss element 1D heat conduction problems Introqugtlon to biomedical and MEMS Application Qf MBD Technique To Four-
s:9 appllcat/qns ' ' Bar Mecﬁan/sms ' .
SLO-2 |Applications of FEA Stiffness matrix for truss element Derivation of stiffness matrix iipcicion 1o biomedical and MEMS Application Of MBD Technique Slider

applications

Crank Mechanisms

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy

655




Learning
Resources

1. David V. Hutton, “Fundamentals of Finite Element Analysis”, Tata McGraw Hill Publishing
Company Ltd., New Delhi, 2005
2. Ahmed A Shabana., “Computational Dynamics “, Wiley &Sons.third edition

3.
4.

Bhavikatti S.S., “Finite Element Analysis”, New Age International Publishers, New Delhi, 2008.

ErdoganMadenci, Ibrahim Guven, “the finite element method and applications in engineering using ansys”,
Springer (India) Private Limited, New Delhi, 2011.

Learning Assessment

Continuous Learning Assessment (50% weightage)

, . AP
Lovelof Sloom's CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level | remember 40% ] 30% ’ 30 % ! 30% : 30% .
Understand
Level2  ARBY 40% . 40% : 40% i 4% : 40% .
Analyze
Level 3 (E:"a'“ate 20 % . 30% r 30% : 30% : 30% .
reate
Total 100 % 100% 100 % 100 % 100%

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.Mr.K Suresh HAL Sureshhal82@gmail.com

1.Dr.R.Jagadeeshwaran, BIT, profresearch@bitsathy.ac.in

1. Dr. K.Kamalakkannan SRMIST _kamalakk1@srmist.edu.in

2. Mr.V.Raja Raman Altair rajarav@asiapac.altair.com

2. Dr.M.Rajesh, Arbaminch institute of technology Rajesh.m@amu.edu.et

2. Mr.S.SenthilKumar, SRMIST senthils6@srmist.edu.in
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Course 18AUE444T | Course Name DESIGN OF EXPERIMENTS T E Professional Elective L T|PC
Code Category 3/0] 0713
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
%ﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Give Insights about Design of experiments danl 2 |-3 2 | 3 4|56 7 [8[9/10/11]12] 13 14 15
CLR-2: |lllustrate Full factorial design experiments s =2 s 22
CLR-3: |Familiarize DOE statistical analysis TSl = &5 3 v 8o 888 |ET
CLR-4 : |lllustrate Fractional factorial design experiments 8 g = §’ g 3 g § § 325 58§ 22| 3 - -
CLR-5: |Analyse response surface methodology for DOEs S5l H § L., 2 £ S 28285283 S18522
5.2, = S| 2| 5|28 35| o S|s|lL El2co280L2E (=262
ZI|8 |52 58382 |50 /8|s8eltnsas|oEss
= e o E{oa (Pl 2 _-ggmo’gfs'aoaw‘gomw
5| g8 8 5|54 cz5 ,232%58s828688/2825
Course Learning Outcomes . ] i 3 3|8 = 2|2 = g8 2|82 E83g8g 2855|8322
(CLO): At the end of this course, learners will be able to: E 28 = ne_ S22\ gpe =183 ne_ % 2 % 23573 E % D ﬁ é ol
CLO-1: |Describe about design of experiments 1185180 HIM|H|M|LIM|{M|H|M H|H|H H H H
CLO-2: |Demonstrate full factorial design experiments 2 18075 HIM|  M|L|LIM{M|M|HIH|L|H H H H
CLO-3: |Analyse regression equation and random error plot 3 18580 HIH| | H|HIHIM|H MMM H|H H H H
CLO-4: |Interpret Full and Fractional factorial design experiments 2 18075 HIH| HIHMIM|M MM M M H H H H
CLO-5: |Develop Response surface methodology 3 18580 HIH| | HIHIHIM|H MMM HIH H H H
) Overview (.)f Dok andig Full Factorial Experiments DOE Statistical Analysis Fractional (Partial) Factorial Experiments Robust Design Exp erlments' and Response
Duration (hour) requirements Surface Modelling
9 9 9 9 9
SLO-1 Overy:ew of DoE and its Introduction to Full Factorial Experiments |Introduction to DOE Statistical Analysis Introdupt:on to Eractlonal (Partial) Introduction to Robust Deglgn Experiments and
-1 requtrgments ' Factorial .Exper/ment's : Responsg Surface Model/lr?g '
SLO-2 Overy:ew of DoE and its Introduction to Full Factorial Experiments |Introduction to DOE Statistical Analysis Introdupt:on fo Eractlonal (Partial) Introduction to Robust Des_/gn Experiments and
requirements Factorial Experiments Response Surface Modelling
SLO-1 | Various statistical tools ;ntroductloq fo Cube Plots foRgHaCIoges ANOV.A Efinciples for'Sl.mp i Fl.’” D The Confounding Principle Robustness, Control and Noise Factors
-2 evel Expgrlments Expenmen{s a!nd Stat/st{cs Basics :
SLO-2 |Application and its Examples Introduct/oq fo Gube HelgiorE-factor 22 ANOV.A Principles for'Sl.mp e Fl.m Cacial The Confounding Principle Robustness, Control and Noise Factors
level Experiments Experiments and Statistics Basics
SLO-1 |DOE Fits in with Other Tools | "roduction to Cube Plots for 4-factor 2- | qioncance Test Methods Fractional faclorial design, Saturated = | oyoica) ang Taguchi Robust DOE Set-Up
level Experiments Designs and Central composite designs.
$3 Introduction to Cube Plots for 4-factor 2- Fractional factorial design, Saturated
SLO-2 |DOE Fits in with Other Methods ; Significance Test Methods ; gig=a . Classical and Taguchi Robust DOE Set-Up
level Experiments Designs and Central composite designs.
SLO-1 g/m‘/ng Problem and Objective Experiment Set-Up Effect of Non-Random Experiments ReI/ab'/I/ty Improvement through Robustness Metr/gs, Analytical and Graphical
S4 ta@ments . exp_enments Output Interpreta{/on . '
SLO-2 Writing Problem and Objective Experiment Set-Up Effect of Non-Random Experiments Rellaplllty Improvement through Robustness Metr/gs, Analytical and Graphical
Statements experiments Output Interpretation
S5 | SLO-1 |Ensuring DOE is the Correct Tool |Factor Levels and Repetitions Est/matmg Significance Test "Power" and cho:ge of sample size and Concept of  |Response Surface Models (Plackett-Burman,
Confidence Intervals confidence level Box-Behnken, etc.)
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) Overview (.)f Dok and its Full Factorial Experiments DOE Statistical Analysis Fractional (Partial) Factorial Experiments Robust Design Exp er/ments‘ and Response
Duration (hour) requirements Surface Modelling
9 9 9 9 9
SLO-2 |Ensuring DOE is the Correct Tool |Factor Levels and Repetitions Est/matmg Significance Test "Power" and cho:ge of sample size and Concept of  |Response Surface Models (Plackett-Burman,
Confidence Intervals confidence level Box-Behnken, etc.)
SLO-1 Selecting Response Variable(s) "Right-Sizina" the Experiment Estimating Random Error Analysis Plots - Selecting Generators (Identities) to Set |Ideal Situation(s) to Use Each Response Surface
$6 and Experimental Factors 9 9 P Normal and Half-Normal Plots Up Confounding Strings DOE Type
SLO-2 |Actual vs. Surmogate Resnonses | "Riaht-Sizina” the Experiment Estimating Random Error Analysis Plots - Selecting Generators (Identities) to Set |Ideal Situation(s) to Use Each Response Surface
) 9 P 9 9 p Normal and Half-Normal Plots Up Confounding Strings DOE Type
SLO-1 |Attention to Experiment Logistics E)f(fperlment Terms to Estimate Main Main Effect and Interaction Plots Using Geqerator;s (Identities) to Set Up |Cube Plot Set-up of Each Response Surface
57 ectg ' ' Copfound/ng Strings 1 DOE
SLO-2 |Attention to Experiment Logistics Experiment Terms to Estimate Main HIERt® 1 Infolaction PO Using Geqerator_s (Identities) to Set Up |Cube Plot Set-up of Each Response Surface
Effects Confounding Strings DOE
Test Set-up and Data Collection |Experiment Terms to Estimate Regression Analysis of Simple Full Factorial ~ |Determining various Factor Analyzing Response Surface Experiment Data,
SLO-1 . ) ] . i .
S8 Planning Interactions Experiments Combinations to Run Methods for Finding Optimum Factor Values
SLO-2 Test Set-up and Data Collection | Experiment Terms to Estimate Regression Analysis of Simple Full Factorial ~ |Determining various Factor Analyzing Response Surface Experiment Data,
Planning Interactions Experiments Combinations to Run Methods for Finding Optimum Factor Values
3 . ) : = > Analyzing Fractional Factorial . -
= ™ -
SLO-1 |Selecting and Evaluating a Gage Experlnjen‘t 'Terms fo Estlmate High Demopstrat/ng Minitab™ for Full Factorial DOE Experiment Data ,Using MiniTab™ for Demopstratmg Minitab-TM for response Surface
Level Significance Evaluation Experiments Fracti g 3 Experiments
S-9 Aracltlopal Il::act?r/a/ ;:'f):(petnmefts
: . . AL ; nalyzing Fractional Factorial g
SLO-2 |Selecting and Evaluating a Gage Expenm’en‘t 'Terms fo Estm’_:ate High Demonstratmg Minitab™ for Full Factorial DOE Experiment Data ,Using MiniTab™ for Demonstratmg Minitab-TM for response Surface
Level Significance Evaluation Experiments ) ] ; Experiments
Fractional Factorial Experiments
1. 8. SingaresuRao, “Engineering Optimization — Theory & Practice”, New Age International 3. Kalyanamoy Deb, “Optimization for Engineering design algorithms and Examples”, Prentice Hall of India Pvt.
Learning (P) Limited, New Delhi, 2016. 2012.
Resources 2. D.K.PratiharNarosa , “Soft Computing: Fundamentals and Applications”, Publishing House, | 4.  Goldberg, D.E., “Genetic algorithms in search, optimization and machine”, Barnen, Addison- Wesley, New
New-Delhi, 2014 York, 2008.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) o o
Lovel oo CLA =1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Esg“eiggﬁg 40 % ; 30% : 30% ; 30% - 30% -
Level 2 ’;ﬁg:ize 40% L 40% 3 40% ¥ 40% i 40% .
Level 3 E‘r’:;‘::te 20% : 30% : 30% : 30% : 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. R. Rajasekar, RAMBAL, raj@rambalindia.net

1. Dr. M. Rajesh, Arba Minch Institute of Technology, rajesh.m@amu.edu.et

1.Mr.G.NARESH, SRMIST, nareshg@srmist.edu.in

2. Mr. V. Raja Raman, Altair, rajarav@asiapac.altair.com

2. Dr. P.D. Jeyakumar, Crecent University, pdjeyakumar@cresent.education

2.Dr.Kamalakannan, SRMIST, kamalakk1@srmist.edu.in
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Cé’(‘)‘(;ze 18AUE445T | Course Name PRODUCT LIFE CYCLE MANAGEMENT Course Category| E Professional Elective '5 g g (33
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Impart knowledge on explaining the history, concepts and terminology of PLM. 1 2 3 1 2 3 4 5 6 7 8 9 10 11 [12[13 /1415
CLR-2: |Applying the functions and features of PLM/PDM e » = o IS 2
CLR-3: |Applying different modules offered in commercial PLM/PDM tools £ S = 2 .| 2 2| § S| o £
CLR-4: |Implementing PLM/PDM approaches for industrial applications = S = 2o g g | ] S 3| = o3 8| g g
CLR-5: |Integrating PLM/PDM with legacy data bases, CAX& ERP systems % = B § B é b % el 5|laE|: 2| E E El S124| 2 «|a|™
z5/82/8 £=|2 53|28 &8%|T 2s| 8|8« E|BE IS glald
i 7 ; 2o|lcBles 0|8 | v>| ©sv | B o|Sw|2|=5|E|c8||92 90
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: o385 |l 5s|lal 88 8128 8 GalBlB82|8|la815|19218212
CLO-1: |Explain the history, concepts and terminology of PLM 1,2 | 90 | 85 H M H H H M M L M M L M|H[H|H
CLO-2: |Apply the functions and features of PLM/PDM 12 | 90 | 85 H M H H H L L L M M L M| H|H|H
CLO-3: |Apply different modules offered in commercial PLM/PDM tools 1,2 | 90 | 80 H M H H H L L L M M L LIH|H|H
CLO-4: |Implement PLM/PDM approaches for industrial applications. 1,2 | 80 | 75 H H H H H L L L M M L LI H|HIH
CLO-5: |Integrate PLM/PDM with legacy data bases, CAx& ERP systems 12 | 90 | 85 H H H H M L L L M M L M|H|[H|H

Details of Modules in a PDM/PLM

Basics on Customization/Integration of

Duration (hour) Introduction to PLM PLM/PDM Functions and Features SOFTWARE Role of PLM in Industries PDM/PLM Software
9 9 9 9 9
SLO-1_|Introduction to PLM User Functions . PLM selection and implementation .
S SLO-2 |Need for PLM User Functions Moduiesin 8 ROMALM SQEIMAEE PLM selection and implementation g - Customization
SLO-1 |opportunities of PLM Case studies based on top few Auto, aero, electronic sectors .
52 SLO-2 |Different views of PLM Ruieetult Jggumpnfianagemont commercial PLM/PDM tools Auto, aero, electronic sectors Use of EAI technology (Middleware)
s3 SLO-1 |Engineering Data Management (EDM) Workdiowsand ERoteeSINan ae féiit Case studies based on top few Role of PLM in Other possible sectors Different ways to integrate PLM systems
SLO-2 |Engineering Data Management (EDM) 9 commercial PLM/PDM tools Role of PLM in Other possible sectors Different ways to integrate PLM systems
SLO-1 Product Structure Management Teamcenter PLM visioning Transfer file integration
4 SLO-2 Product Data Management (PDM) Product Structure Management Windchill PLM strategy Adv_antag es an d disadvantages of Transfer
file integration
SLO-1 Collaborative Product Definition Product Classification ENOVIA Middleware integration
S5 Management (CPDM) PLM feasibility stud
SLO2 Collaborative Product Definition Product Classification and Programme Aras PLM y stuay Advantages and disadvantages of
Management (CPDM) Management Middleware integration
SLO-1 |Collaborative Product Commerce (CPC) | Utility Functions SAP PLM Change management for PLM Database integration
56 SLO-2 |Collaborative Product Commerce (CPC) | Utility Functions SAP PLM Change management for PLM ﬁfggg;gﬁs and disadvantages of Database
s.7 SLO-1 |Product Lifecycle Management (PLM). Communication and Notification Arena, financial justification of PLM System roles
SLO-2 |PLM/PDM Infrastructure data transport Oracle Agile PLM barriers to PLM implementation ERP and Modules
S8 SLO-1 |Network and Communications, Data data translation Autodesk Vault Ten step approach to PLM iruopc I‘; Zr;eosf PLM and ERP in the business
SLO-2 Management image services Standards of PLM Benefits of PLM for-business, organization | CAD and configurators
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. . Details of Modules in a PDM/PLM . . Basics on Customization/Integration of
Duration (hour) Introduction to PLM PLM/PDM Functions and Features SOFTWARE Role of PLM in Industries PDM/PLM Software
9 9 9 9 9
L A Benefits of PLM for-, users, product or
s-9 SLO-1 éHeéig;I%i/;eous data sources and ;sr)}/tzte;gtg(ri’m/n/strat/on and application Standards of PLM o EAl and SLM
sLo-2 |%PP g process performance Integration with legacy data base
4. IvicaCrnkovic, Ulf Asklund and AnnitaPerssonDahlquist., Implementing and Integrating Product Data
1. AnttiSaaksvuori and Anselmilmmonen., “Product Lifecycle ManagementSpringer Publisher. Management and Software Configuration Management”.,DelmarCengage Learning; 4th edition edition,
. 2008. 2011
Eﬁ?ﬂ.?ges 2. Michael Grieves, “Product Life Cycle Management’, Tata McGraw Hill; 10 edition 2006. 5. MandJohn Stark, “Global Product: Strategy, Product Lifecycle Management and the Billion Customer
3. ArieKarniel and Yoram Reich., “Managing the Dynamics of New Product Development Question”, Springer Publisher, 2007
Processes: A New Product Lifecycle Management Paradigm”.,Springer,2011 6. John Stark, “Product Lifecycle Management: 21st Century Paradigm for Product Realisation”, Springer
Publisher, 2011.

2

Learning Assessment

) Continuous Learning Assessment (50% weightage) . — o
Lovel OfB'T"r:’mmkisn CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level1 | Remember 70 % . 60 % A 60 % I 50 % ] 50 % .
Understand
Level2  |APRY 30 % ; 40% : 40% : 40% . 40% .
Analyze
Evaluate
Level 3 Create i ] 5 3 ] = i d i )
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions Internal Experts

1. Mr.N.Vijayakumar, Head Test labs, Mahindra and Mahindra,
VIJAYAKUMAR.N@mahindra.com.

1. Prof. M.Balasubramanian, Professor, IIT Madras, mbala@jitm.ac.in 1. Dr. K. Kamalakkannan SRMIST, kamalakk1@srmist.edu.in.

2. Mr.Prasad Arun Kumar, Mahindra Research Valley, prasad.arunkumar@mahindra.com

2. Dr.P.Jawahar, Assistant Professor, NIT Agartala, drjawahar.me@pnita.ac.in|2. Mr.K.Devanathan, SRMIST, devanatk@srmist.edu.in
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Course 18AUE3S1T | Course Name AUXILIARY VEHICLE SYSTEMS - Professional Elective L T PJC
Code Category 3]/]0] 0|3
Pre-requisite Courses 18AUC302J Co-requisite Courses | Nil Progressive Courses [Nl
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Leaming Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Recognize the vehicle motion control and stabilization system 1 2 3 1 2 3 4 5 6 7 8 9 |10 11 1213|1415
CLR-2: |Identify the importance of Driver assistance, security and warning system > = -
CLR-3 : |Buildthe knowledge of Safety and comfort system > | & e » = 2 | o £ 2
CLR-4: |Understand the auxiliary systems of chassis. Sils = Z) 2 5 | 2|= . § Sles £
CLR-5: |Assess the automotive Safety System £ & | 24| 2 5|8 g |3 = w |Blg |9
Elg |3 [|58|s|=sE|lass| - |S|ES s |28 2, @
= @ D [} £ S| .® O - c S S Q| S|~ ||
Course Learning Outcomes - £8 3 2= S 58|28 s 2S5 g S.E|IBE S|
(CLO): At the end of this course, learners will be able to: sEEE 8= 22|28 8 g 8 é glzz s\ s ‘gé § ) L% 2 g, g 2
CLO-1: |Understand the vehicle motion control and stabilization system 2 85 80 H |H| H H L L L L| H |L L LIHIM|H
CLO-2: |Know the importance of Driver assistance, security and warning system 2 85 80 H |H| H M L L L |Hl H [L]|L LIH|M|H
CLO-3 - Know the working of the compa_)rt_ment M(hlle moving of the vehicle, about' the collaps:ble steering and tillable 2 85 80 b e | v L i L IHl A L L LIH My
steering column, about the collision avoidance system, front and rearObject detection.
CLO-4 : |Understand the auxiliary systems of chassis. 2 85 80 H M| H H L L L L| H |L L LIH/ M|H
CLO-5 - Know the various typgs of safety aspects such as actl\{e and passive safety, the active safety components 2 85 80 H lHl H H L L L Hl H | L L LIH M H
and the working passive safety components such as air bags, seat belts
_ Vehicle Motion Control and Stabilization Information, Security and Warning Comfort Systems Chassis Auxiliary System Safety System
Duration (hour) System System
9 9 9 9 9
SLO-1 |Introduction Vehicle integration Heating, Ventilation Needs for Auxiliary systems ﬁsaérl;:géfeat belt tightener system and
$4 Sel;t belt Séat belt tightener system and
SLO-2 |introduction Vehicle integration Heating, Ventilation Needs for Auxiliary systems impo rtan;:e 9 ¥
S0 SLO-1 |Antilock braking system, And navigation system And Air Conditioning Systems Power Assisted Steering System Collapsible Steering Column,
SLO-2 | Stability Control Looking out sensors Principles and working Working principle Air Bags Deployment System
s3 SLO-1 |Adaptive cruise control And Looking in sensors, I(E(l)e‘fg%’c Olftstole=Rese e MToF Regenerative Braking System Designing aspects of automotive bumpers
SLO-2 |Lane Keep Assist System Intelligent vision system, Rain Sensing Wiper System Principle and operation Designing aspects of automotive bumpers
S4 SLO-1 | CollisionWarning Vehicle Integration system. Environment Information System Servo Brake Materials for bumpers.
SLO-2 |avoidance system, Global Positioning System. Tilt Able Steering Wheel, Servo Brake Materials for bumpers.
S5 SLO-1 |Blind Spot Detection system, Vehicle Navigation System. Garage Door Opening System Vehicle Retarders Steering and mirroradjustment,
SLO-2 |Blind Spot Detection system, Road Network Automatic Climate Control Electrical retarders Frontal Object Detection
S6 SLO-1 |Driver alertness detection system Onboard Diagnosis System Adaptive Head Light Hydrodynamic retarders Rear Vehicle Object Detection System
SLO-2 |Driver alertness detection system Immobilizer Night Vision Assist, Advantages of retarders Anti-roll bar
S.7 SLO-1 |Electronic Transmission Control System Anti-Theft Alarm System Traffic Jam Assist Hydro Elastic Suspension System Emergency Brake Assist,
SLO-2 |Working principle Voice Warning System Hill Start Assist Hydro Elastic Suspension System Emergency Response
S-8 | SLO-1 |Electronic Brake Force Distribution System |Keyless Entry System Need for Active suspension Rubber Suspension Child Lock System
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. Vehicle Motion Control and Stabilization Information, Security and Warning Comfort Systems Chassis Auxiliary System Safety System
Duration (hour) System System
9 9 9 9 9
SLO-2 |Electronic Brake Force Distribution System |Central Locking System Need for Active suspension Pneumatic Suspension Child Lock System
s:9 SLO-1 | Tutorial Tire Pressure Monitoring System Construction of active suspension Drive By Wire System Central locking system
SLO-2 |Tutorial Tire Pressure Monitoring System Working of active suspension Brake by wire Central locking system
1. William B. Ribbens, “Understanding Automotive Electronics”, 6th Edition, Newnes, 2003. ! N ; e ” .
Learning 2. Robert N Brady "Automotive computers and Digital Instrumentation”. A Reston Book, Prentice Hill, Eagle 4% <Digimg Singh, _Automob e Eng/neermg Volume - 1, 1.2th Edition, Standard Publishers
. 5. BOSCH, Automotive Handbook, 6th Edition, Bentley publishers
Resources Wood Cliffs, New Jersey, 1988. 6.  Robert Bosch GmbH -“Safety, Comfort and Convenience Systems”-Wiley; 3rd edition, 2007
3. Ronald.K.Jurgen-"Automotive Electronics Handbook”-Second edition- McGraw -Hill Inc., -1999. ’ Y, Y Y, ’

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) I o
Lovel of JRoms CLA— 1 (10%) CLA—2 (15%) CLA—3 (15%) CLA— 4 (10%)f Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 | Remember 40% : 30% : 30% : 30 % . 30% .
Understand
Level2 APRY 40 % : 40 % . 40 % g 40% ! 40% .
Analyze
Level3 |Cvaludte 20% ; 30 % . 30% - 30% . 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr.MyilavanPalanivel, WABCO India limited ,myilavan@gmail.com 1. Dr.R.Ben Ruben, Sri Krishna College of Engineering and Technology, benrubenr@skcet.ac.in. 1. Mr,S.Devanand, SRMIST
2. Mr.SureshMekalathuru, WABCO India limited, sureshme305@gmail.com 2. Dr.S.Ramkumar, Vel Tech, drsramkumar@uveltech.edu. 2. Dr. Edwin Geo V, SRMIST

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy
662



Course 18AUE352T | Course Name TWO AND THREE WHEELER TECHNOLOGY e E Professional Elective L T PC
Code Category 3]0[ 03
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses [Nl
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO
CLR-1: |Impart knowledge on power plant and different systems in two wheelers 1 2 3 2 3 4 5|6 7 8 9 [10] 11 |12]13[14]15
CLR-2: |Know the arrangement of chassis in two wheelers and subsystems like transmission and suspension = @ b o £ 2
CLR-3: |Identify different brakes used in two wheelers and construction of wheels and tires £ S = 2 |2 2|3 - § S | e g
CLR-4: |Understand Servicing, maintenance and troubleshooting techniques particularly for two wheelers = g = |20 g 5|8 g3 s % o3 ‘g = S
CLR-5: |Gain knowledge on different types of three wheelers, pickup and delivery vans arrangements s S8 8|5 S| g |3 Elg S| P|E= E S22 ||
cEQS|8E 22 2 5223 5|8 85 8|S« EBg S|l ald
. - , 28| 85/8c |28 8|lasca3|c|s6B L2565 E|oE 2/2/9/ 9
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: Yo fs|dE |68 s 882218 GalE B Slafl5 |22
CLO-1: |Classify the different power plants and systems arrangement of petrol and electric vehicles 1,2 | 90 | 85 H | M| H H H M| M |L| M| M| L [M|H|H|H
CLO-2: |Distinguish chassis and transmission systems arrangements in two wheelers 1,2 | 90 | 85 H M| H H I 1H|L| L L M M| L M|H|H|H
CLO-3: |Classify different brakes and tires used in two wheelers and their applications 1,2 | 90 | 80 H M| H H IH|L| L L{ M M| L LIH|H|H
CLO-4: | Gain knowledge on different servicing and troubleshooting techniques and case studies of two wheelers 1,2 | 80 | 75 H |H| H H | H|L| L |L| M |M| L |[LIH|H|H
CLO-5: |Infer different types of three wheeler arrangements for different applications and case studies on recent models | 1, 90 | 85 H |H| H H ML L L M M| L [M|H|H|H
. Servicing, Maintenance, Trouble Shooting and Case
Duration (hour) Power plant Chassis and sub systems Brakes and wheels Study of Major Indian Models Three wheelers
9 9 9 9 9
SLO-1 |Power plant components Chassis and sub systems-components |Brakes-introduction Servicing-Introduction Three wheelers-types
S SLO-2 TWO, stroke and f our stroke SHCHGRES - Types of main frames. Braking systems Service procedure for two wheelers Case study of Indian models
merits and demerits
SLO-1 3/}; rggrentr/cal and unsymmeincgigoggiiming Drive from engine to rear wheel %L;Znt;rakes-p rincipio R Service procedure for two wheelers Case study of Indian models
S-2 : = :
SLO-2 |Valve timing diagram. chain drive - shaft drive ggsrcl:dl;?kes-p sncipig Petrol engine tune up Front engine auto rickshaws
SLO1 Types of Scavenging processes — e Clutch requirements Sl o Ll = Petrol engine tune up Front engine auto rickshaws
s3 and demerits. rear wheels
y . - . Single plate — multiple plates — " p : )
SLO-2 |Scavenging efficiency, scavenging pumps centrifugal clutch. Brake adjustment Petrol engine tune up Rear engine auto rickshaws
SLO-1 |Fuel systems Transmission (gear box) Need of ABS for two wheelers ,;/Zee‘zgil;e SraticlisdulBligiionance in two Rear engine auto rickshaws
S4 Carburetion, gasoline fuel injection ear controls and gear change Preventive and scheduled maintenance in two
SLO-2  9asol J g . g 9 Single channel and dual channel ABS Pickup vans
systems. Lubrication systems. mechanism wheelers
SLO-1 {gn{t{on system — magneto coil spark CVT for two wheelers Wheels Troublgshpot/ng and maintenance of two-wheeler Delivery vans
ignition system transmission
55 battery coil spark ignition system Troubleshooting and maintenance of two-wheeler
SLO-2 B ’ Suspension spokes wheel — cast wheel - disc wheel g Trailers
electronic ignition system transmission
S5 SLO-1 |Starting systems Suspension — for front wheels Tires Troubleshooting of brakes and wheels frames and transmission
SLO-2 |Kick starter and electrical systems. Suspension — for rear wheels Tire construction Troubleshooting of brakes and wheels frames and transmission
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. Servicing, Maintenance, Trouble Shooting and Case
Duration (hour) Power plant Chassis and sub systems Brakes and wheels Study of Major Indian Models Three wheelers
9 9 9 9 9
SLO-1 |Electric scooter power plant Zﬁ;ﬁﬂ;and gasiaiced Tube and tubeless tires Servicing and case study of major Indian models wheel types
S-7 p g -
SLO-2 ?ézi;:g types of batteries for electric Shock absorbers Radial ply and cross ply tires Servicing and case study of major Indian models wheel mountings attachment
SLO-1 |Different traction motors Z:;lel e 8nd conirols:gUind'™ Tubes - vulcanizing. Case study of Electric scooters Tyre types.
S-8
SLO-2 |Different traction motors ll;’:rnel gioiars andicorggls irlandie Tire requirements of electric vehicles Case study of Electric scooters Brake systems.
-9 SLO-1 |Tutorial Tutorial Tutorial Tutorial Tutorial
SLO-2 |Tutorial Tutorial Tutorial Tutorial Tutorial
Learning 1. KK Ramalingam., “Two wheelers’, Scitech Publications (India) Pvt. Ltd., Chennai 2012. j ’;" V. ./’7 E, ,,A”‘;t‘” Cty.c’e E”g.’”??rL’)”% . Vifoce E”teL’pr e ’,”;t-,foz. o 2011
Resources 2. William H crouse, “Automotive Mechanics”, McGraw Hill Education; 10 edition 2017 - TS 0 V¢ .U nar Lengage Learming; 4if saflion edition,
’ . ; 5. Manufacturers manual of various vehicles

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) o I
Lovel o oms CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember . : b . 0
Level 1 Understand 70 % - 60 % - 60 % - 50 % - 50 % -
Level2  APRY 30% - 40% . 40% : 0% - 40% -
Analyze
Evaluate
Level3 [ Create i - ¥ d : ) i i ) )
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.K.V. Simmom, Royal Enfield, kvsimmon1@royalenfield.com

1. Dr..A.Samuel Raja, Thiyagarajar college of Engineering Madurai, samuel1973@tce.edu

1. Dr.V.Edwin Geo, SRMIST

2. Mr.R.Srikanth, Altair, srikanth.r@altair.com

2. Mr. N.Ravikumar, Crescent Institute of Science and Technology, ravikumar@crescent.education

2. Mr.K.Devanathan, SRMIST
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Course
Code

18AUE353T Course Name

VEHICLE PERFORMANCE AND TES

Course

e Category

Professional Elective 31003

Pre-requisite Courses

18AUC302J

Co-requisite Courses | Nil

Progressive Courses

[Nil

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Learn about the various parameters that influence the performance of vehicles 1 2 3 1 2 3 4 5 6 7 8 9 0] 1 12 113 |14 | 15
. |Understand the engine performance characteristics and match with transmission related o K% = o £ 2
CLR-2: . R — P » S =1 < [ c
requirements = = 2 = =9 a E |3 _ 2 S| &
CLR-3: |Learn about various vehicle tests conducted. = > | 2y & af o 8 O| g% o 8|5 s
S c | 3B o s 8 o s | & B | £ T c| = o o
S~ D D [ 1S Q| » D c c > > Q S | ~ | N
SE | 58| cE|| 228 |s|58 |28 S0 |(&|55| | 3 Elos S| sV ||
] : ] S O o2 | @& S22 =g (3|2 8 |lo s |e|l25|d ] ololo
Course Learning Outcomes (CLO): At the end of this course, learners will be able to: 2m | 88| &S 22 0| 83| 2P o 8| 28| £ S| 6| S| L\ P DH|D
239 |dia | i< uyY | ad|lo0| < | =S|l |lup |d| ES|Oolaic | S5|la|a|a
CLO-1: |Determine the parameters influencing vehicle performance and predict the performance 2 90 75 M M H M M M M M L L L MIH|L]|H
CLO-2: |Diagnose the various engine sub systems for improving engine performance 2 80 80 M M H M M H H H L L L MIH|L|H
CLO-3: |Analyze the performance characteristics of transmission, braking and suspension systems 3 85 80 M H H H M M M M L L L MIH|L|H
CLO-4 : |Study the operational performance of vehicles 1 90 85 M M H M M M M M L L L MIH|L|H
CLO-5: |Acquire knowledge about the various vehicle testing methods 2 85 80 M M H M M M| M | M L L L M|H|L|H
. Vehicle performance estimation and prediction Engine performance diagnosis SelieleyNransgsRgn ancpeaiiol systom Operational performance Vehicle Testing
Duration (hour) performance
9 9 9 9 9
SLO-1 |Estimate the aerodynamic drag of road vehicles |List the reasons for engine leakage :frzgtlfy the causes of QUIEH slippage-and gggggtéﬁg engi=performates Review the fundamentals of acoustics
S-1 . P 3 : - =
SLO-2 t:fsig;g ,’nnsflgzds of estimatiogiRlicEistance to Discuss the cylinder leakage test Identify the causes of clutch vibration Z’gjﬁ:: Jo oRgEatry charageristies of Discuss the human response to sound
SLO-1 List the parameters involved in calculating power |Determine and locate the sources of  |Recall the working of automatic Study the operation of engine at full load |Explain the testing procedure for vehicle
S0 required for propulsion engine noise transmission systems conditions power
) 3 Suggest the methods of reducing noise |Analyze the performance of automatic Studly the operation of engine at part load |Explain the testing procedure for
SLO-2 |Calculate the power required for propulsion : ) A . :
from the various sources transmission systems conditions evaluating fuel consumption
SLO-1 Ana]yze the power plant characteristics of Inte(pret engine oil issues that affect Analyze the performance of bands Recall the various parameters influencing Explain the head light alignment testing
vehicles engine performance fuel economy
S8 SLO-2 Compare the power plant characteristics with the ,/?:2% Zi(tlf;sn?gﬁtcngetﬁn}ﬁ eerature &g Analyze the performance of transmission | Predict the influence of various Explain the liaht intensity testin
requirements of transmission system of vehicles performance 9 fluids parameters influencing fuel economy p 9 y 9
SLO-1 | Study about the various vehicle controls gﬁgﬁgy Hpssymports of cooling.system Describe the solenoid valve testing method Zi%fs;he jaieisignitions of vehicle Explain the road testing of vehicles
S4 Sketch the different arrangements in power train | . . Describe the diagnostic procedure for Discuss the effects of vehicle conditions |Classify and study the different test
SLO-2 ) ; Diagnose the cooling system . L . f
configuration testing of driveline components on fuel economy tracks for vehicle testing
SLO-1 Calculate the vehicle acceleration and maximum |Identify the weak cylinder through Categorize the various braking Recall the various tyre and road Describe the initial inspection procedure
S5 speed of vehicles power balance test arrangements conditions a vehicle is subjected to in vehicle testing
SLO-2 Estimate the grade ability performance of Conduct compression test and identify |Analyze the performance and Predict the effect of various tyre and road |Describe the PDI procedure in vehicle
vehicles the reasons for power loss characteristics of braking systems conditions on fuel economy testing
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. Vehicle performance estimation and prediction Engine performance diagnosis Rl Sy e fsicnand contral system Operational performance Vehicle Testing
Duration (hour) performance
9 9 9 9 9
SLO-1 |List the various drive system of vehicles Understand valve timing test Preqlct the effoct of welghtarisfer/s List the various traffic conditions Explain the maximum speed estimation
vehicles procedure
6 Compare the various drive systems for vehicle Diagram the various steering system et of various fraffic Explain the maximum acceleration
SLO-2 P Y Understand clearance test 9 98y, conditions and driving habits on fuel praimn
requirements arrangements economy estimation procedure
i S . Estimate the intake system Evaluate the performance of rigid Recall the definition of turning circle Quote the principles of brake testing of
S-7 SLO-1 | Study the il climbing requirements performance suspension system radius of a vehicle road vehicles
SLO-2 Characterize the vehicle power requirements for |Estimate the exhaust system Analyze the characteristics of rigid Formulate the turning circle radius test of |Explain the procedure of brake testing of
hill climbing performance suspension system a vehicle road vehicles
. L . Estimate the boost pressure available |Evaluate the performance of independent  |Describe the testing of vehicles in a two- |Review the basic concepts of vehicle
SLO-1 |Define ride characteristics of vehicles ) : ;
S8 from a turbocharger suspension system wheeler chassis dynamometer handling
SLO-2 Studly the ride characteristics of vehicles on Analyze the effect of waste gate on Analyze the characteristics of independent |Evaluate the performance of vehicles in a | Evaluate the handling characteristics of
different road surfaces boost pressure suspension system two-wheeler chassis dynamometer vehicles on different road surfaces
Analyze the effect of pressure and temperature ) . ) ] Evaluate the performance of torsion bar,  |Describe the testing of vehicles in a four- . . S
SLO-1 List the steps in no start diagnosis 2! : f Review the basic concepts of side slip
-9 on power output stabilize and radius bars wheeler chassis dynamometer
- Explain the scope testing of ignition Analyze the characteristics of torsion bar, |Evaluate the performance of vehicles in a | Explain the side slip determination
SLO-2 |Analyze the effect of humidity on power output A : ]
systems stabilize and radius bars four-wheeler chassis dynamometer method
Learnin 1. Martyr AJ, Plint M.A, Engine Testing Theory and Practice”, 3 edition, Butter worth-Heinemann, 2007. Butterworth -| 3. Gousha H. M, “Engine Performance Diagnosis & Tune Up Shop Manual”.
Resourges Heinemann, 2007. 4. Crouse. W. H, Anglin. D. L, “Motor Vehicle Inspection”, McGraw Hill, 1978.
2. Ken Pickerill, “Automotive Engineering Engine Performance Shop Manual’, Cengage Learning, 2010 5. Giles J. G, “Vehicle Operation & Performance”.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) — o
Lol or s CLA- 1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 (Romertber 40% : 30% 30% : 30 % ! 30% .
Level 2 ﬁg’a’:ize 40% . 40% 0% : 40% - 40% -
Level3  (craluate 20 % L 30% 30% 3 30 % . 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.K.V. Simmom, Royal Enfield, kvsimmon1@royalenfield.com

1. Dr..A.Samuel Raja, Thiyagarajar college of Engineering Madurai, samuel1973@tce.edu

1.

Dr. V. Edwin Geo, SRMIST

2. Mr. Palla Lokesh, Mhaindra & Mahindra, lokeshpalla@mahindra.com

2. Dr.R Sakthivel, Sri Venkateswara College of Engineering ,rsakthivel@svce.ac.in

2.

Mr. A.J.D. Nanthakumar SRMIST

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy

666




Course 18AUE3s4T | CoUrse TYRE TECHNOLOGY Eellliy E Professional Elective L TIPIC
Code Name Category 3/0]0 3
Pre-requisite Courses Nil Co-requisite Courses [Nl Progressive Courses [Nl
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO
CLR1 : Provide a broaq overview of the basic aspects of the design, materials and operation of 1 2 3 1 2 3 4 5 6 7 18! 9 |10l 11 12 113114 |15
pneumatic vehicle tyres
. |Understand the engine performance characteristics and match with transmission related 2 — L c
CLR-2: ; = = e - ) S|
requirements = < R . o = 5 ;C: = x| B e
= f= = = O @
=B BE 58lea 259 8, |2./E8 |Z2/52g22 |
. : . 5/ 82|8c||c5|22/ 53/ 25858 85/25/8|8€E|BE|SE o ald
Course Learning Outcomes (CLO): At the end of this course, learners will be able to: 2o/8%5|SE8||28/8C/ 33 T8F| 8BS SEI22| 2235 E|o8|es|3133
3o |d8|dZ||Se|ldaZ|aa|lsa2| =3 a0 |da|m 2|8 |aic|58a|d|a
CLO-1: |Understand tyre design processes and its testing 2 90 85 H H H M M L M LI M |L|] L H |H|H|H
CLO-2 : |Know about pneumatic tyre applications in various vehicles 2 90 85 H H H H M L M L] L |L] L L |H|H|H
CLO-3: |Understand the forces and moments acting on the vehicle. 3 90 85 H H H M H L H |H| L |L| L L MMM
CLO-4 : |Evaluate various tyre analysis procedure 1 90 | 85 H H H H H L M L] L L] L L MMM
CLO-5: |Know the tyre measurement techniques 2 90 85 H M M M H H H |H| L |H|l L L MMM
) Overview of tyre technology Applications of Pneumatic Tyres Mechanics of Pneumatic Tyres Tyre Analysis Tyre Measurement Techniques
Duration (hours) 9 9 9
SLO1 |Types-Diagonal- belted bias- radial , . . Tyre component Profilometer-
S-1 SL02 |bias Bicycle Tyres Tyre Axis system Tyre Load Capacity Thickness control
) . Rolling Resistance — Variation of Rolling —
SLO1  |Industry Standards Two Uhooidustorng TrliiYor Motof resistance coeffiecient of bias ply and radial ply |TRA Formula, Basic Formula On roll profile thickness
cycle ; measurement
S-2 tyres with speed
SLO2 | Tyre components — Radial Tyre Two Wheeler — Internal heat generation Rolling Resistance — variation with surface anstant, Pressure exponent, Section |On roll profile thickness
textures Diameter. measurement
SLO1 | Tyre Design Process Passaretr Car Ty Rolling Resistance — Effect of Tyre diameter Deflection Analysis: Dimension conirol - length
33 area . : ' mgasurgment '
SLO2 |Tyre Design Process Passenger Car Tyres — contact area shape RO”"?g Resistance = Effect of Tractive and Deflection Analysis: Dimension Contro - Width
Braking effort measurement
SLO1 Tyvr;/e performance criteria outdoor test | Passenger Car Tyres — distribution of ground | Tractive Effort ar'wq Longitudinal Slip - Behaviour Deflection Analysis: Tyre piece weight measurement
S4 — Wear rate, Irregula_r wear contact Pressure _ of Ty(e under driving torque' ; -
SLO2 Tyre performance criteria outdoor test | Passenger Car Tyres - deflation — effects of | Tractive Effort and Longitudinal Slip - Variation of Deflection Analysis: Tvre colour inspection
- Handling Dry,Wet and Snow run — flat Tractive effort with longitudinal Slip 5P y P
Tyre performance criteria outdoor test . Tractive Effort and Longitudinal Slip - Behaviour |Sliding Abraration, Tyre Stiffness and . .
SLO1 Rid Truck Tyres Design . Tyre Geometry inspection
S5 - Ride comfort - of Ty(e under braking torgug . - Ty_rg wear .
SLO2 Tyre performance criteria outdoor test Truck Tvres Desian Tractive Effort and Longitudinal Slip - Variation of |Sliding Abraration, Tyre Stiffness and Ture Geometrv Inspection
— Noise, Drift/Pull y 9 braking effort with longitudinal Slip Tyre wear y 7y Insp
SLO1 T};_rﬁ performance criteria indoor test Truck Tyres - Tread patterns Cornering Properties - slip angle and cornering | Sliding Abraration, Tyre Stiffness and Tyre Mark Inspection
$6 — High speed S force . ' ' i Ty‘re' wear '
SLO2 Tyre performance criteria indoor test Truck Tyres— Tread patterns Cornenng Propgrﬂes - cornering characteristics | Sliding Abraration, Tyre Stiffness and Retrofit- Tyre Geometry line
— Endurance of bias and radial ply tyres for cars and trucks Tyre wear
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Duration (hours)

Overview of tyre technology

Applications of Pneumatic Tyres

Mechanics of Pneumatic Tyres

Tyre Measurement Techniques

9

Tyre Analysis
9

Tyre performance criteria indoor test . . I ; - . ) e
o SLO1 | Roling resistance Vs Inflation Truck Tyres — Tread compounds Cornering Properties - Self aligning torque Failure Analysis: Structural Failures Retrofit- Tyre Uniformity line
Tyre performance criteria indoor test = Cornering Properties — Variation of Self aligning ' . . - o
SLo2 | Rolling resistance Vs Inflation Truck Tyres — Tread Compounds torque with slip angle for bias and radial ply tyres Failure Analysis: Structural Failures Retrofit — Tyre balancing line
Technical Test- Force and Moment . Cornering Properties — Camber and Camber Failure Analysis: In service failure . .
- SLO1 Properties, Resistitvity, Uniformity Tyres for Agricultural and Earth Movers ot o e Non Destructive Testing Methods
SLO2 |Technical Test-Flat spotting, Traction |Tyres for Agricultural and Earth Movers Cgrnermg Riiialtics - Variation Gafgber Qust | Failure:Analysis: In servics failure X-ray Examination
with normal load and camber angle for car tyres  |modes
Tyre Manufacturing Process — . . . - B, .
SLO1 |Compound Preparation, Extrusion Tyres for Military Vehicle AslftOdf lf‘j fgrs(thrnerm% B/ehawor offires - T (rje dt;r?b’my @eelEng, mainfenance Shearography
59 orocess retched String mode and safety
; o ; Models for Cornering Behavior of tires - Beam | Tyre durability, Servicing, maintenance
SLO2 |Tyre Assembly and Curing Tyres for Military Vehicle & n Elastic thiniation BENeE] and safety Eddy Current
Learning 1. US Department of Transportation., “The Pneumatic Tire”,February 2006 3. J. Y. Wong, “Theory of Ground Vehicles”, 4th Edition“2008
Resources 2. Tom French, “Tyre Technology” Taylor and Francis 2007 4. H. B. Pacejka “Tyre and vehicle dynamics”, Second Edition 2006

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
Lovel o Rons CLA— 1 (10%) CLA =2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Theory Theory Theory Theory
Level 1 Sﬁg‘:rggﬁg 40% 40% 40% 40% 40%
Level 2 ﬁﬁg:gze 40% 40% 40% 40% 40%
Level 3 E‘r’:'a‘::‘te 20% 20% 20% 20% 20%
Total 100 % 100 % 100 % 100 % 100%

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jugeshdas, Apollo tyres jugesh.das@apollotyres.com

1. Dr.V M Murugesan Vnm.auto@psgtech.ac.in

1.Dr.K.Kamalakkannan SRMIST kamalakk1@srmist.edu.in

2. Mr.G.Giri Atalon_giri@atalon.co.in

2. Dr.K.Prabu VIT Prabu.k@yvit.ac.in

2. Mr.S.Yokeshwaran, SRMIST yokeshws@srmist.edu.in
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Course | 18AUE3SST | Course Name MOTORSPORT TECHNOLOGY Course Category| E Professional Elective SRR,
Pre-requisite Courses 18AUC302J Co-requisite Courses [18AUC401J Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO
CLR-1:  |Provide an insight on the problems imposed by racing, race car design and development strategies.. 1 2 3 1 2 3 4 516 | 7 8 9 [10] 11 [12]13 14|15
. |Understand the aerodynamic requirements in racing vehicles and the purpose of various aerodynamic > | =
CLR-2: . 2 3 S
devices. - | & |& o - 2 o £ 2
CLR-3: |Understand the behavior of a racing vehicle chassis at different conditions. = = 2 |2 |3|2|= - § S |es £
CLR-4: |Gain knowledge about the concepts of various suspension characteristics of racing vehicles. = o z 2 4 g sl & 3|3 s = o g b= 3
CLR-5:  |Understand the problems faced in drives and braking systems in motorsports. % 8 |8 k5 §’ =il B’ Elu S| |2|E®e E SIZg 2|« |@
=58 |8 2= 2|53/2% 5| B8 g8 ElgEl S| o] 0!
e8| 18 _| 1588 32588 8 =8 Lz ESs gl Q
Course Learning Outcomes (CLO): [At the end of this course, learners will be able to: 3olgad|asl s A8 F =23 |lba Tl 2S5 82122
CLO-1:  |Demonstrate their knowledge on the fundamentals of race car design and development. 2 75 75 H|H| H M| L M| L | HI H | H| L H|H M|H
CLO-2: |Identify the aerodynamic requirements of a race car and characteristics of various aerodynamic devices. 2 80 | 80 H | M| H M MM L  HI M]|L L |H|H|M|H
CLO-3: |Interpret the effects of various dynamic conditions on a race car chassis. 2 80 | 80 H I H| H MlL M| L H| M | L| L H|H/M|H
CLO-4: |Compare and classify the different types of suspension systems used in racing. 2 75 | 475, M IM| M M ILIM| L  HI  M]|L L |H|H|M|H
CLO-5: |ldentify the appropriate drives and braking systems for the required racing applications. 2 75 |75 M M M | M|LIM L |H M|L| L | M H M H

Duration (hour)

Race Car Design and Development

Race Car Aerodynamics

Race Car Chassis

Race Car Suspension System

Race Car Drives And Braking Systems

9 9 9 9 9
SLO-1 |Problems Imposed By Racing Aerodynamic Force And Moment, Race Conditions For Traversing A 90° Comer Front Suspension- General Design Issues, Me(/ts Of Front and Rear wheel drive in
S-1 Car Drag Components Camber Effects. racing.
SLO-2 |Racing Objective Drag Estimation and Drag Improvement  |Principle Chassis Tuning ltems McPherson Struts, SLA Suspension. Four-Wheel Drive In Racing.
PR ] ; 3 SLA suspension geometry, Instant Axis | Differentials Used In Racing- Open
SLO-1 |“g-g” Diagram Ground Effects in a race car Effects Of High Speed Braking Concept. Differentials, Locked (Spool) differentials.
52 Ground Plane Simulation In Race Car BEAREar Suspension, Beam Axle Rear
SLO-2 |Road car vs race car “g-g” Diagram. Applications Effects Of High Speed Cornering Suspensions, Decoupled Rear Axle Limited Slip Differential
; Suspension
SLO-1 gorr;stra/nts And Spectflcgt/ons - Spoilers, Dams, Wings Effacts of Combined Braking Conering F1 car suspension: Double wishbone and | Traction Control And cher Electronic
s3 erformance and Handling outboard spring Improvements In Racing.
Constraints And Specifications —Structure, |Effectiveness Of Wings In Steady State g Top rocker and inboard spring, pull-rod | Traction Control And Other Electronic
SLO-2 e e . Steady State Cornering : . ;
weight distribution. Cornering. and inboard spring Improvements In Racing.
SLO-1 |Driver Accommodation And Safety. High Lift Devices- Flaps And Slats. Acceleration Out Of A Corner Fysh rod and ver{lcal (.:O’I spring, push rod | Mechanical Components In Braking
S4 and horizontal coil spring and damper System.
. . Flow Control Devices- Dams, Fences, ) . " Push rod and Vertical torsion bar with Mechanical Components In Braking
SLO-2 |Tire and adjustable features. , ) Straight Line Acceleration .
Vanes, Skirts, Spoilers. horizontal damper System.
SLO-1 |Preliminary Design And Analyss. Vortex C(eatlng Devices- Ledges, Edge, Throttle Behaviour Suspens:on Springs- Torsion Springs, Coil L/m/tat(ons And Considerations Of Braking
Cusps, Lips. Springs In Racing.
5 Pressure ChangelGialiomtiefiias; Limitations And Considerations Of Brakin,
SLO-2 | Driver-Vehicle Relationship Perforations, Vents, Bleeds, Scoops, Steering Wheel Force And Kick Back Progressive Rate Coil Springs In Racing 9
Seals. '
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Duration (hour) Race Car Design and Development Race Car Aerodynamics Race Car Chassis Race Car Suspension System Race Car Drives And Braking Systems

9 9 9

Air-Foil Devices- Slats, Flaps, End Plates,

SLO-1 |Desirable Vehicle Characteristics. : . Moving CG Position, Ballasts. Installation Consideration Brake Boost in racing
Cuffs, Fillets, Trips.
S-6 Active Flow Control Devices- Internal ) ) . : . , .
SLO-2 |Fundamentals Of Testing Airflow, RAM Air Ducted Radiator, Air Effegt Of. engyge we:ght fctction on Senpng l.n Racing, Ride/Handling Effects Of “g” Force On Brake Fluids
longitudinal CG position. Compromise

Entrance Scoop

Roll Center Position Changing Anti-Pitch

SLO-1 |Track Test Program Planning Full size wind tunnel testing Geometry Steering Activity, Transient Maneuvering |Brake Hydraulics
S-7 : : :
o h Chassis Steering Axis Geometry, . ; o
SLO-2 |Test Methodology Full size wind tunnel testing Changing Camber Bump Damping And Rebound Damping  |Brake Ventilation
SLO-1 |General Notes On Development Case study: Chaparral wings Chassis Ride Roll Characteristics Racing damper schematic Brake Distribution
S-8 SL0-2 |Circular Skid Pad Testing. Case study: Pe(formance benefits from Chass:; Track Wldth , Chassis Ride Spring|Case study: Penske four-way adjustable ABS In Racing
the Chaparral wings. Rate, Tires And Rims damper.

SLO-1 gqse study- 1955 Mercedes W196 Grand |Case stydy: Formula Beqetton 'S Adjusting Roll Stifiness L'ateral restraints- Pan hard bar, Watts’s Carbon-Carbon discs.
s:9 rix car. ' ' pressurized, ha/f-‘scale wind tunnel. linkage. :
SLO-2 Case study- 1998 Ferrari F300 Grand Prix |Case stuc,iy. Movmg ground plane Roll Stiffness Distribution AR o/ teack, A-anms. Case study: Ferrari F?OO two-pedal
car. Benetton’s wind tunnel. arrangement for braking.
Learing 1. William F.Milliken and Douglas L.Milliken, “Race car vehicle dynamics”, 11th edition, SAE, 3. Thomas D. Gillespie, “Fundamental of Vehicle Dynamics, Society of Automotive Engineers”, USA 11t edition
1995. 2006
Resources 2. Peter Wright, “Formula 1Technology”, 2001. 4. Wolf-Heinrich Hucho, “Aerodynamics of road vehicles”, 4th edition, 2000.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
Lol of o CLA— 1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 [Remember 40% 5 30% ' 30% . 30% . 30% .
Level 2 f\ﬁg:zze 40% - 40% : 40% : 40% i 40% :
Level 3 E‘r’:;‘i:te 20% - 30% . 30% : 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Alisha Abdullaha, RACING Academy for women, AlishaAbdullaha24@gmail.com 1.Dr.R.Jagadeeshwaran, BIT, profresearch@pbitsathy.ac.in 1. Dr. K.Kamalakkannan SRMIST, kamalakk1@srmist.edu.in
2. Mr.N.Yogesh, RNTBCI, Yogesh.nagendiran@rntbci.com 2. Mr.R.Ragavendran HITS, Motorsports@hindustanuniv.ac.in 2. Mr.M.Deepak, SRMIST, deepakm@srmist.edu.in
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Course | 18AUE356T | Course Name AUTOMOTIVE NVH gourse | g Professional Elective L T PLC
Code Category 3]/]0] 0|3
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Understand fundamentals of noise and vibration theory 1 2 3 2 3 4 5|6 7 8 9 10 11 [12 1314 |15
CLR-2: |Explain fundamental principles of sound quality and vibration modal analysis = » o o = 2
CLR-3: |Equip themselves familiar with basics of vibration and their mathematic models £ < < 2 = |2 2| § S| e =
CLR-4: |Understand measuring instrumentations, techniques and metrics used for automotive NVH = E | 2o § g A 3|3 = % o ”g = 9
CLR-5: |Understands the various automotive noise sources and their control techniques &8 B¢2||&88 |2 SElwE | P E®w g S| 20| 2|l
S ElSc|8E||2= 2| 52| 25|E¢F |85 8|« |E|B2|Salald
, , , 28/ 25|35 58 8| g c88ia|sSv|S =25|E| S8 2|2/92/92
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 3o | JE|ISE|SE 1883 2228 |6alF|B=|S8|&8|5|2 2|8
CLO-1: |Identify the basics of vibration and formulate the equations for various types of vibrations 3 95 80 H H H H M| L L L M L L M|{H|L]|L
CLO-2: |Design various vibration control techniques 3 95 80 H H H H H|L L L M L L M|{H|H|L
CLO-3: |Interpret fundamental of noise and its transmission 2 85 80 H M H M ML H M| M H M |[M|H|HIM
CLO-4: |Compare and classify different vibration measurement test 3 90 85 H (M| H H |[M|L M M L L L M|{M|H|M
CLO-5: |Explain the causes of automotive noise and its control methods 3 95 90 H M H H M| M H H L L L M|{HIM|M
. Basics of Vibration Analysis Vibration Control Techniques Noise Fundamentals NVH Measurements Automotive Noise SF)UFCES and Control
Duration (hour) Techniques
9 9 9 9 9
SLO-1  |Basic concepts Transmissibility Ratio Fundamental of acoustics Vibration and Noise Standards Engine noise- causes
S SLO-2  |Formulating the equations of motion Z’;asr;zmISSIb/I/ty TR 15 giferent General sound propagation Pass/Drive by noise-test site %Z;hs%izsf?r control of engine noise-control
52 SLO-1 | Free undamped vibration Vibration isolation Structure borne soundé& air borne sound | Pass/Drive by noise meteorological condition | Mufflers
SLO-2  |Free undamped vibration Vibration isolation Structure borne soundé& air borne sound | Pass/Drive by noise meteorological condition |Mufflers
SLO-1  |Free damped vibration Tuned viscous dampers Plane wave propagation - wave equation ggg;/grrlgzlg;;er;c;lse-constant Speed (L Transmission Noise- control methods
S-3 = o : : : :
SLO-2  |Free damped vibration Tuned viscous dampers .Sp ecn‘{c R mpcoa iR Y oise-constant spoed test: wide Transmission Noise- control methods
intensity open throttle test
o . . " Interior Noise test- standards — test track Intake and exhaust noise — attenuation of
SLO-1  |Logarithmic decrement Tuned viscous dampers Spherical wave propagation = . .
S4 condition intake and exhaust noise
Graphical analysis of Logarithmic . ) J Interior Noise test- standards- vehicle Intake and exhaust noise - attenuation of
SLO-2 Tuned viscous dampers Acoustic near and far fields . 5. . .
decrement operating condition intake and exhaust noise
o . The decibel scale, Summation of pure Interior Noise test- standards steady speed — | Control methods dissipative silencers —
SLO-1 |Forced Vibration Untuned viscous dampers 3 S
tones Full throttle test —stationery test reactive silencers - resonators
S-5 P ; . ; Y
P ; Relationship among sound power, sound | Interior Noise test- standards-microphone Aerodynamic Noise, its sources and control
SLO-2 | Magnification Factor Untuned viscous dampers . : P
intensity and sound pressure level positions methods
SLO-1 | Magnification Factor Different Cases |Untuned viscous dampers Relathnshlp among sound power, sound Stationery vehicle test- standards Tyre Noise, Brake noise and their control
$6 /ntens_/ty aqd sound pressure level methodg . _
SLO-2  |Magnification Factor Different Cases |Untuned viscous dampers Relathnshlp GopgsoundnoRERsae Stationery vehicle test- test site Tyre Noise, Brake noise and their control
intensity and sound pressure level methods

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy

671




Basics of Vibration Analysis

Vibration Control Techniques

Noise Fundamentals

NVH Measurements

Automotive Noise Sources and Control

Duration (hour) Techniques
9 9 9 9 9
SLO-1 Tgrs:onql system characteristics and Damping treatments and its significance Dec:pel addition, subtrgct:on and averaging Sta{lone:y vehicle test- preparation of the Noise control strategy, noise control at source
single disc matrix from element stiffness vehicle
ST Torsional system characteristics of Decibel addition, subtraction and averaging | Stationery vehicle test-vehicle operating
SLO-2 . Damping treatments and its significance ] . : ” Noise control along the transmission path
two disc matrix from element stiffness condition
Two degree of freedom systems
SLO-1  |under harmonic force, modal Free layer damping Anatomy of Human Ear, NVH measurement tools and techniques Barriers, enclosures
S-8 analysis.
SLO-2  |Modal analysis. Free layer damping Anatomy of Human Ear, N.VH measuremgnt fools andifechnigues- Resonators
vibration and noise measurement transducers
-9 SLO-1 | Coordinate coupling Constrained Layer damping Mechanism of hearing Advanced acquisition techniques Industrial noise control measures-
SLO-2 | Coordinate coupling Constrained Layer damping Mechanism of hearing Advanced acquisition techniques Green belt development
1. Singiresu S. Rao , “Mechanical Vibrations” 5th Edition, Pearson, September, 2010 5. Beranek, Leo Leroy ,”Acoustic measurements” 10t Edition 2007
Learnin 2. Ambekar, A. G., “Mechanical Vibrations and Noise Engineering’, Prentice Hall of India, New Delhi, 2006 6.  Manasi P. Joshi, “Noise &Vibration Measurement Techniques in Automotive NVH “
Resourges 3. Munjal, “Acoustics of Ducts and Mufflers” Wiley publications, 2010 2012
4. Beranek, L. L. and Ver, I, L., “Noise and Vibration Control Engineering —Principles and Application”, John Wiley & 7. Malcolm J. Crocker , “Handbook Of Noise And Vibration Control” John Wiley & Sons,
Sons, Inc, 1992 Inc 2007
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) i o
Lovel o oms CLA—1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 |Remember 0% . 30% - 30% / 30 % : 30% .
Understand
Level2 (AP 40 % - 40% ' 40% . 40% . 40% .
nalyze
Level 3 E"a'”a‘e 20% - 30 % : 30% : 30 % - 30% -
reate
Total 100 % 100 % 100 % 100 % 100 %

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. M. Shivakumar, Mahendra and Mahendra, sivakumar.k2309@gmail.com

1. Dr.V.Gnanamoorthy, UCEV,Anna University, cvgnana@gmail.com

1. Dr. K. Kamalakannan, SRMIST,kamalakk1@srmist.edu.in

2. Mr. S. Prabhakar, Hyundai Motors, prabhakarjeevamit@gmail.com

2. Mr. R. Selvakumar, Hindustan Institute of technology,
rselvak@hindustanuniv.ac.in

2. Mr. T. Kaviyarasu, SRMIST, kaviyart@srmist.edu.in
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Cé’(‘)‘(;see 18AUE451T | Course Name ADVANCED VEHICLE TECHNOLOGY Course Category| E Professional Elective '5 g g (33
Pre-requisite Courses Nil Co-requisite Courses [Nl Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Understand electric and hybrid vehicle operation and architectures 1 2 3 1 2 3 4 5|6 7 8 9 0] N 12 113 14 [ 15
CLR-2: |Analyse the suspension system used in automobiles = ® = ) £ 2
CLR-3: |ldentify suitable methods to reduce the noise emission and categorize the emission norms £ < < ES o2 2| e § S| o £
CLR-4: |Apply the function, construction and operation of various sensors and actuators = g =l 2o § s & 3|3 s % o g = g
CLR-5: |Understand the basics of control system used in automobiles % =1 85/838|l 8 E | - SElas | P E® El 5124 |2 ||
25|38 |Q3E|| 2= |2 58|28 |5iB |38l |E|BE|S| 2l
23|85 85| 3|8 9| T8 8fio| =6 | 2|25/ E S8 2/92/9|9
Course Learning Outcomes (CLO): [At the end of this course, learners will be able to: > | JE|S5E| | 86 |a|l 88|l 2258 6a|lE|B=|8|laf 5|22 |2
CLO-1: |Understand various trends in automotive power plants 2 95 92 H H M M H|L L L H L L LIH|M|H
CLO-2: |Gain knowledge about various modern suspension and braking systems 2 96 90 H H M M H|L L L H L L L|H|M|H
CLO-3: |Understand various emissions and noise pollution control techniques 2 95 90 H H M M H|L L L H L L LIH|M|H
CLO-4: |Understand the fundamentals of modern sensors, actuators, ignition and injection systems 2 93 89 H H M M H|L L L H L L L|H|M|H
CLO-5: |Gain knowledge about automated tracks for safe and fast travel 2 95 90 H H M M HalF L L L H L L L|H|M|H
Duration Trends in Automotive Power Plants Suspension and Brakes Emission And Noise Pollution Control Vehicle Operation and Control Vehicle Automated Tracks
(hour) 9 9 9 9 9
S-1 Stg; Introduction to power plant Introduction to suspension systems 23%;3%50”W0n' VagousieisRRg oy Fundamentals of Automotive Electronics |Introduction automated tracks
. Interconnected Air And Liquid Formation — Effects of pollutants on Introduction to sensors, actuators,
SLO-1 |Lean Burn Engines S : 3 ; Road network
32 uspensions environment human beings. Processqrs
SLO-2 |Working principle of lean Burn engines |Hydro Elastic Suspension System Emission control techniques g’:;zglslgg?g o e T Road network Preparation
SLO-1 | Stratified Charged Hydro Gas Suspension Emission standards Sensors : Position, speed, Maintenance Of Proper Road Network
S-3 SLO-2 |Stratified Charged Closed Loop Suspension Engine Em:ss:ons, Types Of Catalytic Acceleration/Vibrational , Force/Torque, Traffc survey
Conversion- Flow meters,
SLO-1 Needs, advantaggs and dis advanlageg Introduction to brakes Charcoal Canister Automotive Actuators proposed road priority index
S-4 of Hydrogen Engines
SLO-2 |Hydrogen Engines Modern Rear Wheel Brake Cl engine emission and its control Electromechanical actuators Working principle
SLO-1 | Need for Hybrid Vehicles Self-Energizing Disc Brake pi;%@;g(t)g - Smages JNOxsoplesuiphur Fluid-mechanical actuators Automated highway system
S-5 ; 1 ] 3 - = : )
_ ) . . . Indlirect Floating Caliper Disc Brake Control Techniques-Fumigation, EGR, HCCI,| Computer Control for pollution, noise and .
SLO-2 |Hybrid Vehicles working principle Brake Limiting Device, Particulate Traps, SCR for fuel economy Advantages and disadvantages
SLO-1 | Concept of electric vehicles Power-Assisted Braking System Sources of Noise Basics of networks Il\?latlonal H/ghwqy Network With Automated
$6 . oqu And'Veh/cles '
SLO-2 |Electric Propulsion With Cables Power-Assisted Braking System Engine Noise, Transmission Noise, vehicle Exampis abieiiorked Vohicles -Bus | National nghway Network With Automated
system Roads And Vehicles
S-7|SLO-1 |Fuel cell introduction Constructional Details Anti-Skid System | Structural Noise, aerodynamics noise Intrqduct/on to Control area network in | Satellte Control Of Vehicie Operation For Safe
vehicle And Fast Travel
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Duration Trends in Automotive Power Plants Suspension and Brakes

Emission And Noise Pollution Control Vehicle Operation and Control Vehicle Automated Tracks

(hour) 9

9

9 9

SLO-2 |Fuel cell Vehicles Anti-Skid System

Automobiles

Exhaust Noise. Noise reduction in

Control area network in vehicle

SLO-1 Regenerative Braking

Noise Control Techniques.

Introduction about the Magnetic Track

S-8 SL0-2 |Vehicles \é\/rng?:]ngg principle of Regenerative Silencer Design. Electronic Fuel Injection Intelligent transportation systems
SLO-1 . . Constructional Details. Active ) . A . Transducers and Operation Of The Vehicle Like
S-9 SLO-2 Magnetic Track Vehicles. suspension Noise Control Techniques. Electronic Ignition system Optimum Speed And Direction
Learnin 1. T. K. Garrett “The Motor Vechicle”., 13th edition 2009. 4. Heinz Heisler, “Advanced vehicle technology’., elsevier Store.2002
Resourges 2. Dr. N.K. Giri, “Automobile Mechanic”, Khanna Publishers, 2006 5. Crouse/Anglin “Automotive Mechanics” Career Education; 10th edition January 13, 1993
3. Beranek. L.L. “Noise Reduction”., McGraw-Hill Book Co., Inc, Newyork, 1993 6.  “Bosch Hand Book’., 3rd Edition, SAE, 1993

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
Lovelof o CLA—1 (10%) CLA -2 (15%) CLA -3 (15%) CLA -4 (10%)# Final Examination (0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1| Remember 40% - 30% : 30% ) 30% | 30% .
Level 2 ﬁgg:ize 40% = 40% L 40% ) 40% - 40% -
Level 3 (E:‘r’:!::te 20 % - 30 % : 30 % L 30 % - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. MyilavanPalanivel, WABCOQ indialimited ,myliavan@gmail.com

1. Dr.P D Jeyakumar, Cresent University, pdjeyakumar@cresent.education. 1.. Dr K. Kamalakkannan SRMIST Kamalakk1@srmist.edu.in

2. Mr.R Siva, GMMCQ, rsiva@gmmco.com.

2. Dr.K Prabu, VIT, Prabu.k@uvit.ac.in

2.Mr.S.Devanand, SRMIST, devanans@srmist.edu.in
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Course 18AUE452T Course AUTOMOTIVE SAFETY AND ERGONOMICS uree E Professional Elective L T4 PJC
Code Name Category 3/0,0 /3
Pre-requisite Courses Nil Co-requisite Courses [Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Impart knowledge on basics of vehicle construction details and its effects. 1 2 3 1 2 3 4 5 6 7 8 9 [10] 11 [12/13[14]15
CLR-2: |Know the various safety concepts used in passenger cars. = » = o e 2
CLR-3: |Gain knowledge about various safety systems and its equipment. £ S A =2 2| E S| o s
CLR-4: |Understand the concepts of vehicle ergonomics. = = R § | A 8 3| E= o3 8| = 9
CLR-5: |Interpret the various automotive comfort features. % ~|B32|3 é 8T £|® Slag| B ESR S S12 4|2« lal|m
5 8285|222/ 53 25|88/ 8|28s 8 Sx EBE S
i : 3 olg5|am|| 28|88l v> caw|l8c| o =B 2|25 E|S8| 02/ 9|0
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: o | FalS3E S8 88 28238 8 653 Bl8=28l8a85|212°7
CLO-1: |Understand the fundamentals of design and construction of vehicle body. 1 80 75 H | L L M L L L L L L L |HIH|L]|L
CLO-2: |Classify the various safety parameters such as interior and exterior safety concepts. 2 75 70 H |[L| M M L || L |L| L |L| L |LIHIM|L
CLO-3: |Understand the concepts of active and passive safety systems for real time application. 2 80 77 H | L L L L L L L L L L IM|H|L]|L
CLO-4 : |Implementing the vehicle ergonomics for enhancing the comfort level. 3 75 70 H M| M M L Ll M |L| M |L L IM|H|M|M
CLO-5: |Describe the different types of comfort and convenience systems. 2 85 80 Hl L L M L L L L L L L IMIHIM|L

Duration (hour)

Design and Construction of Vehicle Body

Interior and Exterior Safety Concepts

Active and Passive Safety systems

Vehicle Ergonomics

Comfort and Convenience Systems

09 09 09 09 09
SLO-1 Int qduct:on to design and cagRtaggon of Safety concepts- Introduction Introduction to safety systems Introduction to human body Comfort gnd Convenience Systems-
-1 vehicle body Introduction
SLO-2 Design of the body for Safety. Energy Active safety, Driving safety, Seat belt, Automatic seat belt fastening |Anthropometrics and its application to Cabin comfort - In-Car air conditioning —
equations, Engine location Conditional safety system vehicle ergonomics overall energy efficiency
. . ) ; Air Management, Central and unitary systems,
) SLO-1 fgf;ct: r;)r); gf);:e/eratlon inside passenger Perceptibility safety Collapsible steering column Cockpit design Air flow circuits
SLO-2 P Operating safety Tiltable steering wheel Air Cleaning, Ventilation, Air space diffusion
SLO-1 _ _ _ . Passive safety Air bags Compact hea'lt exchanger design, Controls and
Deceleration on impact with stationary and . ; , Instrumentation
S-3 5 — Driver comfort - seating, visibility -
movable obstacle : Electronic systems for activating air Compact heat exchanger design, controls and
SLO-2 Exterior Safety .
bags Instrumentation
S4 SLO-1 | Concept of crumble zone and safety sandwich Interior Safety Systems Frontal design for safety Driver comfort - Seat pan, Back rest, Steering and mirror adjustment
SLO-2  |construction Yo Collision warning system Steering wheel, Head rest and mirrors | Central locking system
Causes of rear end collision, frontal 5 Garage Door Opening System, Tire Pressure
SLO-1 ) ; Man-Machine system ;
object detection Control System, Rain sensor System
S-5 Active and passive safety Deformation behaviour of vehicle body Environment information System, Automotive
SLO-2 Rear vehicle object detection system | Psychological factors — stress, attention |lamps, Types, Design, Construction,
performance
SLO-1 o . Speed anq gcceleratlon Object detection system with braking Passenger comfort - Ingress and Egress |Light signalling devices- stop lamp
6 SLO-2 Characteristics of vehicle structures charactenstcSClEgeoR o] system interactions Spaciousness Rear position lamp, Direction indicator
compartment on impact Y P P P
S-7 |SLO-1 Pedestrian safety Anti-lock braking system Ventilation, Temperature control Reverse lamp, Reflex reflector

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy

675




. Design and Construction of Vehicle Body Interior and Exterior Safety Concepts | Active and Passive Safety systems Vehicle Ergonomics Comfort and Convenience Systems
Duration (hour) 09 09 09 09 09
SLO-2 Optimization of vehicle structures for crash Human impact tolerance- Dust and fume prevention Position lamp. Gas discharae lamp. LED
worthiness Determination Of injury thresholds P P 9 P
S8 SLO-1_ | Types of crash / Roll over tests Severity index, Study of comparative |ESP And EBD Systems R ol - Conveniancas Adoptive Front Lighting System (AFLS)
SLO-2 |Regulatory requirements for crash testing tolerance Adaptive Cruise Control (ACC) Daylight Running Lamps (DRL)
s:9 SLO-1 Instrumentatlgn, High speed photography Study of crash dummies Nawgat/or] systgms, traffic telematics | Placement of vehicle controls Role of MCU in security and safety features
SLO-2 |Image analysis. Infrared night vision system Use of Modern technology for the same
Learnin 1. Prasad, Priya and Belwafa Jamel, "Vehicles Crashworthiness and Occupant Protection”, | 3. Bosch - “Automotive Handbook” - 10th edition - SAE publication - 2018.
Resourges American Iron and Steel Institute, USA. 4. "Recent development in Automotive Safety Technology”, SAE International Publication. Editor: Daniel J Helt, 2013.
2. JullianHappian-Smith “An Introduction to Modern Vehicle Design” SAE, 2002 5. Keitz HA.E. “Light Calculations and Measurements”, Macmillan 1971.

Learning Assessment

, Continuous Learning Assessment (50% weightage) , - o
Lovel OE'T°h‘?r’1T(isn CLA -1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁd’“:rggﬁg 40% . 30% - 30% , 30% . 30% :
Level 2 ﬁﬁg:ize 40% ’ 40% k 40% i 0% 3 40% :
Level 3 (E;‘r’:;‘i:te 20% : 30% : 30% - 30 % - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Dhanraj domalaXitadel, Dhanraj.domala@xitadel.com

1.Dr.V. Uma Maheshwar, Osmania University, mahesh.v@uceou.edu,

1. Dr. K.Kamalakkannan SRMIST kamalakk1@srmist.edu.in

2.Mr.GopalDhanasekar, ATS Gopal.dhanasekar@ats_india.com

2. .Mr.A.Muthuvel, Sairam Engineering College, Muthuvel.mech@sairamce.edu.in

2. Dr. T.Praveenkumar, SRMIST praveent@srmist.edu.in
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Cé’(‘)‘(;ze 18AUE453T | Course Name VEHICLE MAINTENANCE Course Category | E Professional Elective ; g E (3:
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: Learn how to maintain the various systems and components in an automobile 1 2 3 1 2 3 4 5 6 7 8 9 [10] M 12 1131415
CLR-2: Effectively troubleshoot common problems in an automobile o s o o £ 2
CLR-3: Prevent premature failure of components and systems by audio-visual inspection £ S ES |2 2 | § S| e £
CLR-4: Ensure the safety of occupants by preventive maintenance (= > = 2o 2 g8 8 3 S E o3 8|5 3
ELBEB88|| 58 | E|=5 a8|C s |ER s | € = =
e = @ [o] [} [ S |0 O - = S =] @© < — ||
Course Leaming Outcomes s5|828|8E| 23 | 2|158/25/683| B |&s|8|2«|E|BE| S [olald
, 9 At the end of this course, learners will be able to: $o|c% e8| 22 |8 83/ 2%/88 8|22 =25/ 5|28 2 3383
(CLO): S0 A |dZ|| uy |l aloal<d|=D| o sl ES|Oo|laic| 5 |alala
CLO-1: Understand vehicle operation and maintenance principles 3 90 | 90 H H| M H H M M | L| H |L L H |H|H|H
CLO-2: Understand and perform scheduled services 3 90 | 90 H H|l M H H M M |H| H|H| H H |H|H|H
CLO-3: Handle situations where the vehicle is likely to fail 3 90 | 90 H HI M M H M M |H| H | H| M H |H|L|M
CLO4: Understand maintenance procedures like repairing, overhauling etc., 3 90 | 90 H H| M H H M M |L| H|L| H H |H|H|H
Duration | Maintenance of Workshop Records and Schedules Powertrain Maintenance Vehicle Chassis and Body Maintenance Electrical System Maintenance Maintenance of Auxiliary Systems
(hour) 09 09 09 09 09
S-1 SLO-1 _ |Importance Of Maintenance, Scheduled And Dismantling Of Engine Components And  |Maintenance And Servicing Of Front  |Testing Methods For Checking Servicing Of Fuel System Of Different
SLO-2 [Unscheduled Maintenance Cleaning Axle Electrical Components Types Of Vehicles
SLO-1  |Requirements Of Maintenance Cleaning Methods /Il\/lalmtenance el e g Checking of Battery Maintenance Qf Fuel System Of Different
S0 Xl & Typgs Qf Vehicles ' '
SLO-2 | Preparation Of Check Lists Visual And Dimensional Inspections | aintenance And Servicing of Checking of Starter Motor Calibration And Tuning Of Engine For
Suspension Systems Optimum Fuel Supply
SLO-1 | Vehicle Down Time MlngrAnd oA O i rancliE Checking of Charging System Maintenance of Cooling System
S-3 Various Components Systems
SLO-2 | Vehicle Inspection, Inspection Schedule Reconditioning Methods Overhauling of Steering Systems Checking of, DC Generator Water Pump, Radiator
SLO-1_ |Maintenance Of Records, Reports Engine Assembly Maintenance of Steering Systems Checking of Alternator Thermostat
4 SLO-2 |Log Books, Trip Sheets And Other Forms gﬁ’/ Zfll’)aaluz%(;ls UsoggmmiRenencs And Wheel Alignment Checking of Ignition Systems Anticorrosion And Antifreeze Additives
SLO-1 | Safety Precautions In Maintenance Engine Tune Up Computerized Alignment Checking of Lighting Systems Maintenance of Lubrication System
5 SLO-2 |Fleet Maintenance Requirement Layout of transmission system Wheel Balancing gz%trgfg hosisi@AMaiEan Elscfronic Different grades of oil
SLO-1 | Work Shop Layout Servicing And Maintenance Of Automobile | Troubleshooting Checklist For Front | Maintenance Of Modern Electronic lubricant oil additives
S6 Clutch Axle Controls
SLO-2 |Tools And Equipment Servicing And Maintenance Of Gear Box l74';(;gbleshoot/ng Checkdist For iaak Checking Of Dash Board Instruments  |Lubricating Oil Changing
SLO-1 [Spare Parts And Lubricants Stocking gzr\;/tcmg Andiitamerageli@tBupeier | 7n oubleshoot/ng Chockiistieq Servicing Of Dash Board Instruments  |Greasing Of Parts
S-7 aft ' : : Suspension Systems ' ‘ ‘ ’
SLO-2 | Manpower, Training Servicing And Maintenance Of Differential | Troubleshooting Checklist For Steering | Trouble Shooting On Engine Minor And Major Repairs Of Body Parts
System Systems Management System
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Duration | Maintenance of Workshop Records and Schedules Powertrain Maintenance Vehicle Chassis and Body Maintenance Electrical System Maintenance Maintenance of Auxiliary Systems
(hour) 09 09 09 09 09
SLO-1  [Workshop Management Trouble Shooting Checklist For Engine  |Body Panel Tools For Repairing Multi-Scanner Maintenance Of Door Locking Mechanism
S-8 SLO-2 |Warranty Trouble Shooting Checklist For Clutch Boqy‘PaneI Tools for Tinkering And On Board Diagnosis Using Multi- Maintenance Of Window Glass Actuating
Painting Scanner System
SLO-1 . Trouble Shooting Checklist Gear Box ) . )
S-9 SLO-2 Replacement Policy Case-Studies Case studies Case-Studies Case-Studies
Learning 1. John Doke, “Fleet Management”, McGraw Hill Co. 1984 3. Tim Gilles, “Automotive service”, 5t edition, Delmar CENGAGE Learning, 2009.
Resources 2. James D Halderman, “Advanced Engine Performance Diagnosis”, PHI, 1998 4. Service manuals.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . I o
Lovel op poms CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sﬁ?eiggﬁa 40 % : 30% . 30% - 30 % ] 30% -
Level 2 ﬁﬁg:zze 40% = 40% . 40% ; 40% ! 40% :
Level 3 E‘r’:'a‘i:‘e 20% : 30 % . 30 % : 30% ] 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Ram Prasanth A,Caterpillar India Pvt Ltd,
anjaneyulu_ram_p@cat.com

1. Mr. NanthaKumar P, Amirta School of Engineering,
p_nanthakumar@cb.amrita.edu

1. Dr. K. Kamalakkannan, SRMIST kamalakk1@srmist.edu.in

2.Mr.Jayaraman R, BLG Logistics, jayaraman.r@blgparekh.com

sakthivel@svce.ac.in

2. Mr. Sakthivel.R, Sri Venkateswara College of Engineering,

2. Mr.. Boopathi D, SRMIST boopathd@srmist.edu.in
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Course 18AUE454T | Course Name VEHICLE BODY ENGINEERING AND AERODYNAMICS el E Professional Elective LITIPLC
Code Category 3101013
Pre-requisite Courses 18AUC302J Co-requisite Courses | Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |ldentify different types of vehicle body structures and their details 1 2 3 1 2 3 4 5 6 7 8 9 [10] 11 |12 /13[14 |15
CLR-2: _|Know the details of bus bodies, classification and its regulations = @ o o IS 2
CLR-3: |Impart knowledge on the concept of car aerodynamics and testing of scale models £ S 2 =2 2| § S| e £
CLR-4: |Classify different types of commercial vehicles and its types = E = 2o g | A 8 3 s % o3 g = g
CLR-5: |Understand the various concepts of commercial vehicle aerodynamics % =85 38 |8 e |2 Sleg| C|ET El 512 4|2«
-5 8c/8c|| 285|252 28 5% &8 S8x|a|E8L|E|B|S8| ||
: i - 238/85|85||23|8|vs|s2 88 3|=8B|L|=5 E S8 2/9/9/9
Course Learning Outcomes (CLO): | At the end of this course, learners will be able to: 3o faldEZ | SS sl 88 2285 83|53 EIE=|S|a&F|5|2/2 2
CLO-1:  |Understand the fundamentals of various automotive body construction details 1 80 75 H | L L M L L L L M | L L MIH|L|M
CLO-2: |Classify the various types of bus body construction and able to identify the body layout. 2 75 73 H |L| M M L L L L L L L LIH|M|L
CLO-3: |Understand the concepts of car aerodynamics in body engineering for better style and low drag. 1 80 78 H |H| L L L L M | L M | L L MIH|L|L
CLO-4 - Selgct a suitable body optimization technique to minimize drag and able to describe the wind tunnel 2 75 73 TR M M L L L L L L L LHlvlL
testing procedure
CLO-5: |Describe the different types of commercial vehicles and its design 2 85 | 80 H | L H H L Ll M | L L L L |[M|H|L]|L
CLO-6: |Apply the concept of commercial vehicle aerodynamics for reducing the drag. 2 75 72 H L M M L L L L M | L L LIH|M|L
Duration Car Body Details Bus Body Details Car Aerodynamics Commercial Vehicle Details Commercial Vehicle Aerodynamics
(hour) 9 9 9 9 9
SLO-1 H:stpry - Evolution of vehicie bodiigiiiiriance of Introduction to bus bodies Car Aerodynamics - Introduction Commercial vehicles - Introduction Commerqa/ vehicle aerodynamics -
-1 vehicle body Introduction . _
SLO-2 |Car Body Terminologies & types of car bodies | Bus body panels & terminologies Importance of Aerodynamics Classification of Commercial vehicle bodies ,Igg; gg;:;:’:igi Commercial vehicle
_|SLO-1 | Visibility - Forward visibility Classification of bus body ] LCV - Light commercial vehicles and its .
S-2 SLO-2 |Forward vision measurement and Regulations | Based on distance travelled by the vehicle Ul types — Pickups and delivery vans Effects of rounding sharp front body edges
_, |Driver's Visibility, All round visibility of the vehicle h . ! ; _ ) ) )
53 SLO-1 |~ sensors and its functions Based on capacity of the vehicle ;Z%)gstﬁerodynamlc forces and ;-Icg/s Heavy commercial vehicles and its Effacts of various cabs on trailer body
SLO-2 | Methods of improving visibility Based on shape and style of the vehicle P
SLO-1 |Safety - factors influencing safety in traffic Based on types of metal section used Effect of Aerodynamic forces and Dimensions of commercial vehicle driver's o
S-4 roT - - 3 : ; s Fore body pressure distribution
SLO-2 |Classification - Active & Passive safety Bus body regulations moments seat in relation to various controls
SLO-1 Active safety - Driving, Conditional, Perceptibility Various bdy optimikation tedhnidiies
S-5 & Operational safety Sequence of bus building operation for mini yop q Constructional details of Tanker body Effect of Cab to trailer body roof height
- - - ‘or minimum drag
SLO-2 |Passive safety - Interior & Exterior safety
SLO-1 | Safety aspects in design - Bumper end, front end . , . o Construction of Tipper body
y - * Construction of conventional type of bus | Wind tunnel technology - Principle & ;
S-6 SLO-2 Safety aspects in destgn - Rear end and body Construction details Various tioping methods Effects of a cab to trailer body gab seals
importance of larger distance
SLO-1 |Passive Safety devices - Air bag Various Tipping mechanisms Commercial vehicle drag reducing devices
ST SLO-2 |Telescopic/Collapsible Steering column Construction of ImegrepRicles badigipesciniaiuoiel fﬁsﬂztcft%ﬂ and drop side body Cab roof deflectors & Corner Vanes
S-8|SLO-1 |Active Safety devices Segmental design of driver's cab Vortex generators and Diffusers
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Duration
(hour)

Car Body Details

Bus Body Details

Car Aerodynamics

Commercial Vehicle Details

Commercial Vehicle Aerodynamics

9

9

9

9

9

SLO-2

Modern Painting process of a passenger car
body

Comparison of test results of integral and
conventional bus.

Flow visualization techniques — Smoke
method, Tuft method, Oil coating
method

Tractor and Trailer Skirting

59 SLO-1 |Selection of paint and painting process Frame Construction Testing with wind tunnel balance Compactness of Driver's cab Effect of Trailer load position on vehicle’s
SLO-2 |Corrosion and Anti corrosion methods Double Skin construction (scale models) p drag resistance

Learning 1. Pawloski J, " Vehicle Body Engineering" - Business Books Ltd., 3. John Fenton, “Vehicle Body layout and analysis”, Mechanical Engineering Publication Ltd., 1984

Resources 2. Wolf-Heinrich Hucho, “Aerodynamics of road vehicles”, 4th edition, 2000. 4. Heinz Heisler, “Advanced Vehicle Technology’”, 2nd edition, Butterworth — Heinemann, 2002.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . — o
Lol o CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘eer’;gﬁa 40% . 30% - 30% - 30 % b 30% -
Level 2 ﬁﬁg:zze 40% : 40% : 40% : 40% g 40% i
Level 3 E::'a‘i:‘e 20% ' 30% 3 30 % ] 30% 4 30% i
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.Franklin Darlie, HAL, Frank_darlie@rediff.com

1.Dr.C.Prasad HITS, cprasad@hindustanuniv.ac.in

1.. Dr K. Kamalakkannan SRMIST, kamalakk1@srmist.edu.in

2.Mr.V.Raja Raman Altair, rajarav@asiapac.altair.com

2.Mr.A.Muthuvel, Sairam College of Engioneering, muthuvel.mech@sairamce.edu.in

2. Mr.S.Kiran ,SRMIST, kirans@srmist.edu.in
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Cé’“rse 18AUE455T | Course Name |  MACHINE LEARNING APPROACH FOR AUTOMOTIVE APPLICATIONS uree E Professional Elective L T4 PJC
ode Category 3]/]0] 0|3
Pre-requisite Courses Nil Co-requisite Courses [Nl Progressive Courses | Nil

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)

CLR-1: |Understand the basic concept of condition monitoring and Machine learning algorithm. 1 2 3 1 293, 4 |56 7 [ 8] 9 [10] 11 [12]13]|14]|15

CLR-2: |Understand the different types of sensor signals and data acquisition system. = ® = o e 2

CLR-3: |Interpret and relate the different signal processing techniques. £ < < 2 =2 2|5 § S| o £

CLR-4: |Compare and contrast the classification and regression models. = = T‘E’ 2 4 § 3| & g|3|EE o8 Sl |9

CLR-5: |Understand the implementation of condition monitoring techniques for automotive application. % -8 § B8 2 § '§ E (12 %. a8 2| E § g 5242 ||

5|82/8<=||25/2/538|25 5 8 2|88« EBE S Qald

- - - 2o|laBlaw 5|8l ca|8B|o|Sw|l2 =25 E|T8 0222 0O

Course Learning Outcomes (CLO): | At the end of this course, learners will be able to: o383  SSlal88 821853822 |8l8852|12\9

CLO-1: |List and recognize the various machine techniques and condition monitoring techniques. 1 90 85 H M| M M | L|L L JLI M M L | MIHIM|M

CLO-2: |Identify and Estimate Parameters of signals using different sensors. 2 90 85 H [H| M H | M/[M| M |[L|I M |L| M | H|/H|H|M

CLO-3: |Identify and use various signal processing techniques. 2 85 80 H |H| M H MM/ M |L| M J|L| M | HIHIHIM

CLO-4 : |Relate and use the various classification and regression models. 2 85 80 H [H| M H | M/[M| M |[L| M |L| M | H|/H|H|M

CLO-5: |Investigationof condition monitoring for automotive application. 3 85 80 H |[H| H H MH  H M M |M| M |[HIH|H|H

Application and case studies of condition

. Introduction to Condition Monitoring Instrumentation Signal processing Pattern Recognition o
Duration (hour) monitoring
09 09 09 09 09
SLO-1 Introduction to Machine Leaizie ;}; Zi;%;%;%?nm Gondgion Montoring Basic Signal and Systems Concepts Feature Extraction Methods Application and Case Studies of Bearings
S-1 - — e~ . = e~
SLO-2 Introduction to Condition Morieaing aTr}; Z?is%jjfr;:%?nm Condlica Wopipmig Basic Signal and Systems Concepts Feature Selection Methods Application and Case Studies of Bearings
SLO-1 Types of Machine Learning Techniques | Different Types of Vibration Sensors Time Domain Analysis Fgatqre' Reduction using PCA - Case Study of Gearbox
) Discriminant Functions
SLO-2 Superwsed, Unsupery/sed And Working Principle of Piezoelectric Type Time Domain Analysis Feature Reduct/on using PCA - Decision Case Study of Gearbox
Reinforcement Learning Transducer Boundaries
SLO-1 |Machinery Failures Different Types of Sound Sensors Frequency Domain Analysis Feature Reduction using Decision Tree Case Study of Engines
$3 SLO-2 Basic Maintenance Strategies Av/lfgﬁllggozznc’p lo.of Frog sy Frequency Domain Analysis Feature Reduction using Decision Tree Case Study of Engines
SLO-1 I;actors' Influencing Maintenance Bgs:c Principle of Acoustic Emission (AE) Time-Frequency Analysis Classification using Maximum Likelihood Structural Health Monitoring
S4 trategies ' ‘ Signals and Nearest Neighbour
SLO-2 I;?r(;ttzrg;siér;ﬂuencmg Maintenance Working Principle of AE Sensors Time-Frequency Analysis Bayesian Theory Structural Health Monitoring
SLO-1 |Machine Condition Monitoring 7yp i i Tgmp igluro Sensors and its Wavelets Analysis Neural Networks Machine Tool Condition Monitoring
S5 Working Prlnc:/ple‘ '
SLO-2 [ Machine Condition Monitoring Types of Urrasghicciggizand its Wavelet Packets Neural Networks Machine Tool Condition Monitoring
Working Principle
S-6 | SLO-1 |Condition Based Maintenance Activity Different Types of Infra-Red Sensors A\gg;tilnogs&gnatures giflsinoatin Fuzzy Logic Machine Learning Vs Deep Learning
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. Introduction to Condition Monitoring Instrumentation Signal processing Pattern Recognition Application and case sFudles of condition
Duration (hour) monitoring
09 09 09 09 09
SLO-2 |Condition Based Maintenance Activity Working Ennp iplesiCqissehe ™ ViD ra(lon Signatures of Faults In Rotating Fuzzy Logic Machine Learning Vs Deep Learning
Key Application Machines
SLO-1 | Transducer Selection and Location Oll Analyele g’b r{itlon S{gnatures. Priagtsn Support Vector Machines (SVM) Machine Learning Vs Artificial Intelligence
57 gc:p(ocatl'ng Machines :
SLO-2 |Transducer Selection and Location Thermography b rgtlon S{gnatures. syl LE Proximal Support Vector Machines (PSVM) |Machine Learning Vs Artificial Intelligence
Reciprocating Machines
SLO-1 |PC Interfacing and Virtual Instrumentation |Motor Current Analysis Detection and Diagnosis of Faults Regression- Linear mgﬁglﬁg;eammg Applications Across
S-8 . - —
SLO-2 |PC Interfacing and Virtual Instrumentation |Motor Current Analysis Detection and Diagnosis of Faults Regression- Linear mﬁfsntrrlizsLearmng Applications Across
SLO-1 |Data Driven Approach in Machine Learning|, Data Acquisition System (DAQ) Classification and Regression Regression- Polynomial Tutorial
9 SLO-2 Qxfezcﬁzir%nven Approach in Machigg SignakCOngigoning Classification and Regression Regression- Polynomial Tutorial
1. Balageas D., Fritzen C P. and Guemes A. - ‘Structural Health Monitoring’ - Published by ISTE Ltd., USA - 2006| 5. Norton M. and Karczub D. - ‘Fundamentals of Noise and Vibration Analysis for Engineers’
Leamin 2. Clarence de Silva - ‘Vibration and Shock Handbook’- CRC Taylor & Francis — 2005 — Cambridge University Press - 2003 - 2nd Edition
Resourges 3. Collacot - ‘Mechanical Fault Diagnosis and Condition Monitoring’- Chapman - Hall - 1987 6. Duda R. O., Peter Hart E., and Stork D. E. - ‘Pattern Classification’ - Wiley India - 2007 - 2nd
4. Davies - ‘Handbook of Condition Monitoring - Techniques and Methodology’ — Springer -1998 Edition
7. Strang G. and Nguyen T. - ‘Wavelets and Filter Banks’ - Wellesley-Cambridge Press -1996
Learning Assessment
, Continuous Learning Assessment (50% weightage) . s o
Lol of poms CLA- 1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA-4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 emember 40% ¢ 30% . 30% . 30% : 30% .
Understand
Level2 /bRl 40 % : 40% 5 40% 2 40 % A 40% -
Analyze
Level 3 E‘r’ea'a‘::te 20% : 30 % - 30 % - 30 % 2 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Dr. P. SathishKumar,Jiangsu University, China 1. Dr. T, Praveenkumar, SRMIST

sathishkumar8989@gmail.com
2. Mr. E. Joshua Paul, SRMIST

1. Mr.JeganAmirthalingam, Senior Educator, KPIT <a.jegan@kpit.com>
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Course 18AUE202T | Course Name SENSORS, ACTUATORS AND SIGNAL CONDITIONERS Sourse E Professional Elective L TP IC
Code Category 3/]0]0 3
Pre-requisite Courses Nil Co-requisite Courses [Nl Progressive Courses [ Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Define the sensors, their operations and select appropriate sensors for automotive applications 1 2 3 1 2 3 4 516 7 8 9 10 11 [12 113 [14]15
CLR-2: |Define and classify the actuators and select to integrate them into an overall system. > = s
CLR-3: |ldentify signal conditioning operations and devices L2, 3 e » = | o £ 2
CLR-4: | Evaluate and analyze the sensors signals = < = Z a2 S| 2| - § S| o =
CLR-5: |Compare the input signals and select appropriate data conversion methods. = o Z 2 9 ™ g8 S| 3 = o3 A s
£ gtz S8 S| 2548|292 /EE |8 |52 2 oo
Course Learning Outcomes s 58 3 232 s 532 S| § % 853 § ~«| E|8E|8| | |1
(CLO): | At the end of this 'course, Iearne'rs will be able to: | aah i i gl 8g 22|28 |8 g E 8 é 8lz2| |8 g § g:%’ 2 g § g
CLOA - ,;\Lc’gg)rs t)tlflz:sknow/edge of construction and operation of sensors and its applications in 12 90 85 H Y L L Ll v L v v L HlHIm L
CLO-2: |Understand the basics of actuators and its operations 1,2 90 85 H H M H MI M| M L M L L HIH|M]|L
CLO-3: |Know the fundamentals of signals conditioning and devices and its operation 2 90 85 H  H| M H M|M| M L M L L M| H|M|L
CLO-4: |Applications of operational amplifier and its applications 3 85 80 H H M H MIM| M L M L L MIH | M|L
CLO-5: |Learn and implement the basics of data conversion devices 2 85 80 H H| M H MIM| M L M L L HIH|M]L
. : . i . . - Waveform Generators,
Duration (hour) Automotive Sensors Automotive Actuators Introduction To Op-Amp Operational Amplifier Applications AID And DJA Convertors
9 9 9 9 9
SLO-1 |Introduction to sensors Basms' of acliRIRRH 15 principlos of ntrodupt:on - Signgiasulihing Applications of operational amplifiers Comparator introduction
operations. operations.
S-1 - - 3 ;
Variables to be measured for automotive |Variables to be controlled for automotive . J " , , L L
SLO-2 . - 3 . Basics of operational amplifier Basics of Instrumentation amplifiers Comparator Applications
Engine control applications Engine control applications.
SLO-1 g"Zfthng,Zte Sensor— Consfructicgind Pulse width Modulated signal Ideal operational amplifier Introduction 25 ‘%at/onal afiplitr usingigicdesgiial Regenerative Comparator Introduction
S-2 PI;essure Measurement — Strain Gauge  |H-bridge device for speed and direction
SLO-2 g g P Ideal operational amplifier characteristics  |Full wave rectifiers Square Wave Generator
and MAP sensor control.
SLO-1 Engine Crank Position sensor - -Magnetic - |Electric motor actuator - DC motor, Operational amplifier- open and closed Brecisidn aifies Astable Multivibrator
reluctance, Brushless DC Motor loop
S3 Hall effect sensor Construction and Operational amplifier- Inverting, Non-
SLO-2 ; Stepper Motor mechanism pera " 9 Sample and Hold circuits Monostable Multivibrator
Operation Inverting amplifier.
SLO-1 8[7 Zi:;ig;ank position Construction and Servomechanism Voltage follower Voltage to Current converters Bistable Multivibrator
S-4 Tﬁrottle angle sensor construction and Introduction to Analog to Digital
SLO-2 ) Engine control actuators -Fuel injector Differential amplifier Current to Voltage converters
operations. Converters
S-5 | SLO-1 Temp grature Sensor construction and Ignition coil operation Difference mode gain Applications of operational amplifiers as Types of Analog to Digital Converters
operations and types. Adder
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Waveform Generators,

1999

2007.

Duration (hour) Automotive Sensors Automotive Actuators Introduction To Op-Amp Operational Amplifier Applications AD And D/A Convertors
9 9 9 9 9
Sensors for Engine feedback control - ) . Applications of operational amplifiers as . a
SLO-2 EGO sensor. EGO characteristics EGR Actuator operation Common mode gain Subtractor Direct Type ADC - Flash Type
S-6 | SLO-1 | White Band Lambda sensor Electric actuators- Introduction. Common Mode Rejection Ratio App I‘lce‘)tlons of operational amplifiers as | Direct Ty p e‘ADC - Successive
Multiplier approximation type
SLO-2 g/gir;itostnct/ve principle and Knock Relays — Construction and Operation Operation amplifier internal circuit '35/ f.):gfnons icPeigtional empllfiers as Numerical Examples for ADC
S-7 | SLO-1 |0l Pressure sensors Reed s_thches - Construction and DC characteristics of operational amplifier Appl/cat/qns of operational amplifiers as Basws‘ of Digital to Analog Conversion
Operation Differentiator Techniques
SLO-2 |Accelerometer construction and operations |Actuators applications IC 741 intemal circuit Introduction ﬁﬁg g;::tt(/)c;ns ofoperaigietaiblifrs as R-2R Ladder DAC
S-8 | SLO-1 | Gyro sensors construction and operations |Electric Power Assisted Steering IC 741 Operations Instrumentation amplifier application Inverted R-2R Ladder DAC
SLO-2 |Inertial measurement unit Rain sensing wipers Filters — Introduction Instrumentation amplifier application. Cont | Weighted Resistor type DAC
S-9 | SLO-1 |Sensors for climate control Motorized seat position control High pass and low pass Filter Voltage comparator Numerical Examples for weighted resistor
SLO-2 |Switches and Knobs Power Window application Band pass Filter Peak detector Numerical Examples for R-2R and
Inverted R-2R
1. William. B. Ribbens, “Understanding Automotive Electronics” 8th Edition Butterworth- 3. Robert F. Coughlin, Frederick F. Driscoll, “Operational Amplifiers and Linear Integrated Circuits”, 6th Edition, PHI,
Learnin Heinemann publications, 2017. 2000.
Resourges 2. Ronald. K. Jurgan “Automotive Electronics Handbook”, 2nd Edition , McGraw-Hill, Inc 4. D.Roy Choudhry, Shail Jain, “Linear Integrated Circuits”, New Age International Pvt. Ltd., 2000

5. Sergio Franco, “Design with Operational Amplifiers and Analog Integrated Circuits”, 3rd Edition, Tata Mc Graw-Hill,

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) I o
Lovel of o CLA— 1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1| ememoer 40% ; 30% : 30% : 30 % y 30% .
Level 2 ﬁﬁggze 40% ; 40% 3 40% 2 40% - 40% -
Level3 | croate 20% : 30 % : 30% ' 30 % . 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Mr. Sam Jebakumar, SRM IST, jebakumj@srmist.edu.in

1. Mr. N Ganesh Kumar, SRMIST

2. Mr.G.Giri Atalon giri@atalon.co.in

2. Mr.Jesu Godwin D, SRMIST
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CC"(‘)‘QZE 18AUE317J Course Name AUTOMOTIVE CONTROL ENGINEERING Course Category|  E Professional Elective '5 g ; (33
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Familiarize about the importance of feedback control in automotive applications 1 2 3 21 3 4 5 |6 7 [8] 9 |10 11 |12 13 ] 14 |15
CLR-2 : |Understand the status of the system in terms of stability = » = o IS 2
CLR-3 : |Develop the knowledge of controller and compensator design £ < ey =y |2 2| § S los £
CLR-4 : |Familiarize and execute stability analysis on linear system = = =Z||2o g sl& |8 3| E= o5 S| g g
CLR-5 : |Understand the concept of frequency response and analyze feedback systems % B 2|8 é BT | ElaBl |2|ES T |52 4 2| || ™
5/ 82/ 8|25 2|53 28 888 25/8%8xEBE 3 &lsd
- - - 2o c5|aod| | 28| 8|la=zcal8c|lo| = =5 Elc8 o Q2| 9|0
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: S| jalsE 58l 88582383 G5a5B23|SlasE| 5|2 9|9
CLO-1: |Find the transfer function for linear control systems . 2 85 | 75 H M| H L H M| M |Hl  H M| L HIH|H|H
CLO-2 : |Perform time response analysis for standard prototyping systems. 2 80 | 75 H M| H H H I M| M |H|l H M| L M| H|H|H
CLO-3: | Perform stability analysis for the system under study 2 90 | 85 H |H| H H L M| M|H M M| M| H|H|H|M
CLO-4 : |Apply frequency analysis for the system under study 2 85 | 80 H M| H H H|H H|H|l H|H M | H|H|H|H
CLO-5: | Design and implement controllers and compensators for the system under study 2 80 | 75 H M| M M H|H H|H H | H M| H|H|H|H

Introduction to Feedback Systems

Performance of Feedback Systems

Stability Analysis of Linear System

Frequency Response Analysis of

Controller Design for Linear Feedback

Duration (hour) Feedback Systems System
12 12 12 12 12
SLO-1 Introduction to Systems and its types Introduction to time response analysis Isnttggzg;ﬂon to the Capgept of Introduction to Frequency response Introduction to controllers P,PI,PD,PID
S SLO2 Examples of automotive feedback Transient response and steady state Bounded-input, Bounded-output Sinusoidal excitation and response to a | Effect of Proportional, Integral and
systems response stability(BIBO) system differentiator constants
SLO-1 ADAS, Engine Management system Sensitivity of a feedback system Routh —Hurwitz stability criterion B 0 gquericy 18sponse p lots |PID design for an automotive feedback
S0 and performance specification system
. L Standard test inputs for feedback system Routh —Hurwitz stability - Basic . Frequency domain interpretation of PID
SLO-2 Linear Time invariant systems ; . Bode plot - constant gain
analysis Numerical Problems controller
. ., . Lab 7: Determination Of Bode Plot Using . . .
S SLO-1 Lab 1:Introduction To Matlab Control Lab 3: Simulation of cruise control example £40 0 St?b'my analysis o Secoqd Matlab Control System Toolbox for 2nd Lab 9: Imp Igmeptantlon of Prop omongl-
C ) i Order UnityFeedback System using y Integral-Derivative (PID) controller using
34 System Tool Box, Simulink Tool Box using Matlab Simulink Order System & Obtain Controller
SLO-2 Matlab control system toolbox. . A% Matlab Control System Toolbox.
Specification Parameters.
SLO-1 Parameter varying system and Nonlinear (|Transient response and steady state Routh — Hurwitz stability - Basic Bode plot - differentiator ,integrator and  ||Frequency domain interpretation of PID
S5 system response - Numerical Problems Numerical Problems Cont. second order term controller
Impulse response of a system and Time response analysis of a first order Routh — Hurwitz stability in controller |\Phase Margin and Gain Margin .
SLO-2 ; ; h ; PID Numerical Problems
transfer function representation rototyping system arameter selection fundamentals
) . : e . . Procedure to plot bode diagram — Gain
SLO-1 Transfer function of a D.C motor s e analjisis of E/rst orter Stal?/ln‘y analysis of tracked vehicle margin,Phase margin and stability Lead compensator,Lag compensator
prototyping system - Numerical Problems  |turning control Condions
S-6 g -
Transfer function of Throttle position . A ] ” . : )
SLO-2 sensor, Velocity Sensor, Accelerometer Time lresponse analysis - Cruise control Staplllty analy/sg of tracked vehicle Bode Diagram - Numerical Problems éead L7g compensators Numerical
Model mode turning control Cont. xamples
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Introduction to Feedback Systems

Performance of Feedback Systems

Stability Analysis of

Linear System

Frequency Response Analysis of

Controller Design for Linear Feedback

Duration (hour) Feedback Systems System
12 12 12 12 12
S SLO-1 Lab 1: Transfer Function - DC Motor Lab 4:Simulation of suspension system in IS g0y R.O Ot.LOCUS Lab 8: Determination Of Nyquist Plot Using|Lab 10: Designing Compensators using
7-8 |SLO-2  |Speed control Simulink Modeling Matiab Simulink Plot And Controller Specifications oty Goptrol System Toolbox Matiab Simulink
' Using Matlab Control SystemToolbox )
SLO-1 Introduction to Block diagram algebra Time response analysis of second order The Rqot locus procedure for stability Polar Plot - Overview Design of phase lead and phase lag
rototyping system analysis compensation
S-9 . . ) 3 Time domain and frequency domain
SLO-2 Block diagram algebra Numerical (L2 e Onse analysis of se_cond ordag Root locus Analysis - Basic Problems (|.Polar Plot - Numerical Problems interpretation of design of phase lead and
examples prototyping system - Numerical Problems .
phase lag compensation
SLO-1 Introduction to Signal Flow Graph Complex Plane root location and transient  |Root locus Analysis of speed control |Nyquistcriterion for non-minimum phase Notch Filter
response system system
S-10 Controller design using root locus for Lo L.
SLO-2 Signal Flow Graph numerical problems Stelyggtgte ey of feedback confiol a closed loop control system- R s/ontergasnon-minimum phase Notch Filter Numerical Problems
system - Numerical Problems p system
Numerical Example
1 51 2 gtg; Lab: Assessment 1 Lab: Assessment 2 Lab: Assessment 3 Lab: Review class Lab: Mini Project
Learning E 557%115 Dorf and Robert.H.Bishop; “Yedern SEUESRIRIRE, 2t+egilion, Pearson Rreptigs 3. PN J.Nagrath and M.Gopal, “Control System Engineering”, New Age International Publishers, 5th
Resources 2. Benjamin.C.Kuo, “Automatic control systems”, Prentice Hal of India, 7th Edition, 1995 Coifan, 2007

Learning Assessment

) Continuous Learning Assessment (50% weightage) . I o
Lovel s CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sﬁg‘;g;gﬁg 20 % 20 % 15% 15% 15% 15% 15 % 15 % 15 % 15%
Level 2 ﬁﬁg:}ylze 20 % 20 % 20 % 20 % 20 % 20 % 20 % 20 % 20 % 20 %
Level 3 E‘r’::::te 15% 15% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Dr. Teoh Yew Heng, University Sains, Malaysia,yewhengteoh@usm.my

1. Mr.Jesu Godwin D, SRMIST

2. Mr. Arockiya Vijay, SRMIST, arockiaj1@srmist.edu.in

2. Mr. E. Joshua Paul, SRM IST
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Course | 18 pUE202T Course SENSORS, ACTUATORS AND SIGNAL CONDITIONERS uree E Professional Elective L T4 PpC
Code Name Category 3]0 03
Pre-requisite Courses Nil Co-requisite Courses [Nl Progressive Courses [Nl
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Define the sensors, their operations and select appropriate sensors for automotive applications 1 2 3 1 2 3 4 5|6 7 8 9 10 11 [ 121314 |15
CLR-2: |Define and classify the actuators and select to integrate them into an overall system. > = i
CLR-3: |Identify signal conditioning operations and devices - ks 2 ® o 2 £ 2
CLR-4: | Evaluate and analyze the sensor signals 5 < = Z a2 = = - § S| e £
CLR-5: |Compare the input signals and select appropriate data conversion methods. = o Z 2 9 2 g & 5|3 = o 8| g i
==|3. |3 Y E|=oE|a5| |2 EE T |E| =, @ o
Course Learning Outcomes % %\ % % g3 s 5228 5|8 £s|8 2 E 3 El35lald
(CLO): g‘ At the end of thi\‘s course, Iearn‘ers will be able to: | ik % 2l esles UEJ’ g E g g g 8 é § UEJ % = é g § gug: 2 2 § §
CLOA - /;\lcl:g;xg btif;;asknowledge of construction and operation of sensors and its applications in 12 90 85 H v L L Ll v L Mol v L HlH ML
CLO-2: |Understand the basics of actuators and its operations 1,2 90 85 H H M H M{M| M L M L L HIH|M|L
CLO-3: |Know the fundamentals of signal conditioning devices and its operation 2 90 85 H Hi M H M| M| M L M L L M| H|M|L
CLO-4: |Applications of operational amplifier and its applications 3 85 80 H H M H M{M| M L M L L MIHIM|L
CLO-5: |Learn and implement the basics of data conversion devices 2 85 80 H H M H Mi{M| M L M L L HIH|M|L
. : . L - . - Waveform Generators,
Duration (hour) Automotive Sensors Automotive Actuators Introduction To Op-Amp Operational Amplifier Applications AID And DJA Convertors
9 9 9 9 9
SLO-1 |Introduction to sensors Basms' of aclQRIRELH 15 principlos of ntrodupt:on - SigngiLaslithing Applications of operational amplifiers Comparator introduction
operations. operations.
S-1 - : 3 ;
Variables to be measured for automotive |Variables to be controlled for automotive . ; " , , L L
SLO-2 . - 3 L Basics of operational amplifier Basics of Instrumentation amplifiers Comparator Applications
Engine control applications Engine control applications.
SLO-1 A/rﬂow Rats Sensor - Canstructiggiand Pulse width Modulated signal Ideal operational amplifier Introduction o erat/onall‘amp lifer usinglelgtiesgtalt Regenerative Comparator Introduction
52 operations ' ' : — wave Rectifier
SLO-2 Pressuro Measurement - Strain Gauge - |F-bridge device for SpoogEuission Ideal operational amplifier characteristics |Full wave rectifiers Square Wave Generator
and MAP sensor control.
SLO-1 Engine Crank Position sensor - -Magnetic  |Electric motor actuator - DC motor, Operational amplifier- open and closed Brocisidn. giBhes Astable Multivibrator
reluctance, Brushless DC Motor loop
S3 Hall effect sensor Construction and Operational amplifier- Inverting, Non-
SLO-2 ; Stepper Motor mechanism pera i 9 Sample and Hold circuits Monostable Multivibrator
Operation Inverting amplifier.
SLO-1 8[7 Zi:;ig;ank position Construction and Servomechanism Voltage follower Voltage to Current converters Bistable Multivibrator
54 Tﬁrottle angle sensor construction and Introduction to Analog to Digital
SLO-2 ) Engine control actuators -Fuel injector Differential amplifier Current to Voltage converters
operation. Converters
S-5 | SLO-1 Tomp grature Sensor construction and Ignition coil operation Difference mode gain Applications of operational amplifiers as Types of Analog to Digital Converters
operations and types. Adder
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Waveform Generators,

Duration (hour) Automotive Sensors Automotive Actuators Introduction To Op-Amp Operational Amplifier Applications AD And D/A Convertors
9 9 9 9 9
Sensors for Engine feedback control - ) . Applications of operational amplifiers as . a
SLO-2 EGO sensor. EGO characteristics EGR Actuator operation Common mode gain Subtractor Direct Type ADC - Flash Type
S-6 | SLO-1 | Wide Band Lambda sensor Electric actuators - Overview Common Mode Rejection Ratio App I‘lce‘)tlons of operational amplifiers as | Direct Ty p e‘ADC - Successive
Multiplier approximation type
SLO-2 g/gir;itostnct/ve principle and Knock Relays — Construction and Operation Operation amplifier internal circuit '35/ f')élecratlons Rioresonal ampifers as Numerical Examples for ADC
S-7 | SLO-1 |0l Pressure sensors Reed s_thches - Construction and DC characteristics of operational amplifier Appl/cat/qns of operational amplifiers as Basws‘ of Digital to Analog Conversion
Operation Differentiator Techniques
SLO-2 |Accelerometer construction and operations |Actuators applications IC 741 intemal circuit Introduction ﬁgg g;::tt(/)c;ns ofoperaigietaiblifrs as R-2R Ladder DAC
S-8 | SLO-1 | Gyro sensors construction and operations |Electric Power Assisted Steering IC 741 Operations Instrumentation amplifier application Inverted R-2R Ladder DAC
SLO-2 |Inertial measurement unit Rain sensing wipers Filters — Introduction Instrumentation amplifier application. Cont | Weighted Resistor type DAC
S-9 | SLO-1 |Sensors for climate control Motorized seat position control High pass and low pass Filter Voltage comparator Numerical Examples for weighted resistor
SLO-2 |Switches and Knobs Power Window application Band pass Filter Peak detector Numerical Examples for R-2R and
Inverted R-2R
1. William. B. Ribbens, “Understanding Automotive Electronics” 8th Edition Butterworth-Heinemann publications, 2017. 4. D.Roy Choudhry, Shail Jain, “Linear Integrated Circuits”, New Age
Learning 2. Ronald. K. Jurgan “Automotive Electronics Handbook”, 2nd Edition , McGraw-Hill, Inc 1999 International Pvt. Ltd., 2000
Resources 3. Robert F. Coughlin, Frederick F. Driscoll, “Operational Amplifiers and Linear Integrated Circuits”, 6th Edition, PHI, 2000. 5. Sergio Franco, “Design with Operational Amplifiers and Analog Integrated

Circuits”, 3rd Edition, Tata Mc Graw-Hill, 2007.

Learning Assessment

, Continuous Learning Assessment (50% weightage) , - o
Lovel OE'T°h‘?r’1T(isn CLA -1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 5‘33”522% 40% : 30% . 30% : 30% i 30% :
Level 2 ﬁﬁg:i’ze 40% . 40% . 40% : 4% i 40% :
Level 3 (E:‘r’:;‘::te 20% - 30% : 30% : 30 % . 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@*kpit.com

1. Mr. Sam Jebakumar, SRM IST, jebakumj@srmist.edu.in

1. Mr. N Ganesh Kumar, SRMIST

2. Mr.G.Giri Atalon_giri@atalon.co.in

2. Mr.Jesu Godwin D, SRMIST
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Course 18AUE211J Course | \NALOG AND DIGITAL CIRCUITS FOR AUTOMOTIVE APPLICATIONS Gaurse E Professional Elective L T PG
Code Name Category 0213
Pre-requisite Courses Nil | Co-requisite Courses [Nil Progressive Courses [Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Acquire knowledge of about the BJT,MOS based amplifiers 1 2 3 1 2 3 4 5 6 7 |8 9 |10 11 [12]13]14]15
CLR-2 : |Know the working of oscillator and Wave Shaper and Multi vibrator circuits - Ve s o = 2
CLR-3 : |Impart the techniques of minimizing digital logic circuits £ S = 2 =2 2 |8 § & les s
CLR-4 : |Familiarize the combinational circuits for different digital applications = > = | Po g g8 |8 3 |g= o5 Sl |98
CLR-5 : |Familiarize the digital sequential circuits and memory devices % —~BElB é 8BS £ |2 Elasls 2 |ES T |[§12 4|2 || ™
25835/ 8E| 222 6228 5% & Ss a8 |E|BE[8| | ] ]
. ‘ . 282585 52 8 9: 5835 & 52825655835 3/83
Course Learning Outcomes (CLO):  [At the end of this course, learners will be able to: o 3a8l5E S8l s 88828 8 |53|El82|8|la85\2.922
CLO-1: |Understanding the use of analog circuits that are essential for Automotive Application 2 895 5 HI|IM| H L H M M |Hl  H M| L |HIH H|H
CLO-2 : |Understand the Oscillators, Wave Shaping and Multi Vibrator Circuits 2 80 | 75 H M| H H H M M |Hl H M| L [M|H|H|H
CLO-3: |Apply the Minimization Techniques and understand Digital Logic Gates 2 90 | 85 ol ik trl 1| gl H L M M |HI M | M| M |HIH|H|M
CLO-4 : |Design and implement the Combinational Circuits 2 85 | 80 H | M| H H H H HIH  H|H| M |H|H|H|H
CLO-5: | Design and implement Sequential Circuits and understand the Memory Devices 2 80 | 75 H M| M M H H HIHl  HIH| M |HIH|H|H

Introduction to Analog Circuits

Oscillators, Wave Shaping and Multi

Digital Logic Gates and Minimization

Combinational Circuits

Sequential Circuits and Memory Devices

Duration (hour) Vibrator Circuits Techniques
12 12 12 12 12
SLO-1 Introduction to Analog circuits Oscillator Introduction AND,OR Logic circuit implementation Introduction to Combinational Circuit Latches, I.:I’P -flops —SR,JK, D’T
S-1 characteristic table and Equation
SLO-2  |BJT Small signal Model Analysis of LC oscillator NOT Logic circuit implementation Half Adder and Full Adder Asynchronous Counters
) SLO-1 CMOS Circuit Model Active RC,RL Filters NAND,NOR Logic circuit implementation Half Subtractor and Full Subtractor Synchronous Counters
SLO-2 CMOS Circuit Model RC,RL integrator EXOR, EX-NOR Logic circuit implementation |Adder and Subtractor circuit example Programmable Counters
S |SLO-1 Lab 1: basic Digital IC’s Lab 3: Combination Logic Adder, Lab 5: Realization of Encoder. Decoder Lab 7: Op-Amp Linear Application :Adder,|Lab 9: Op-Amp Nonlinear Application :
3-4 |SLO-2  |AND,OR,EXOR,NOT,NOR NAND Subtractor ’ ’ Subtractor Clipper, Clamper, Peak Detector
S5 SLO-1 Biasing Circuits Differentiator Circuits TTL Logic Carry look ahead adder Registers overview
SLO-2  |Biasing Circuits Diode-Clippers CMOS Logic Serial adder/Subtractor Shift Registers
S6 SLO-1 MQOS amplifiers Diode Clamper Boolean Postulates BCD addition Universal Shift Register
SLO-2  |MOS amplifiers - types Diode Comparator Demorgan’s Theorem Multiplexer Sequence Generator
S |SLO-1 Lab 2: Circuit realization of Flip-flops JK , |Lab 4: Circuit realization of Code Vinatl ] - Lab 8: Op-Amp Linear Application : e o
78 1SL02  |RS.D Goaitor Lab 6: Circuit realization of MUX,DEMUX Comparator, Differentiator, Integrator Lab 10: Filters Realization
. . N Classification of Memories -
s:9 SLO-1 Frequency response of amplifiers UJT-Sawtooth Waveform Generator | Min term, Max term Demultiplixer RAM.ROM,PROM, EPROM,EEPROM
SLO-2  |Frequency response of amplifiers Astable, MonostableMultivibrators POS,SOP form Decoder, Encoder RAM,ROM Organization
SLO-1 Differential amplifiers BistableMultivibrator K-MAP Parity Checker, Parity Generator PLA vS PLD. ~ Combinational Circuit
S-10 implementation
SLO-2  |Differential amplifiers. Cont Schmitt trigger circuits Don't care conditions Code Convertor Introduction to FPGA
1 51 2 gtgg Lab: Assessment 1 Lab: Assessment 2 Lab: Assessment 3 Lab: Repeat class Lab: Mini Project
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Learning
Resources

1. David A.Bell “Electronic Devices and Circuits”, Oxford Higher Education Press, 5th Edition, 2010
2. M. Morris Mano, “Digital Design”, 4th Edition, Prentice Hall of India Pvt. Ltd., 2008 / Pearson

Education (Singapore) Pvt. Ltd., New Delhi.

Halkias. C., Integrated Electronics, TMH, 2007.

3. Donald P.Leach and Albert Paul Malvino, “Digital Principles and Applications”, 6th Edition, TMH, 2006.
4. Sedra and Smith, “Micro Electronic Circuits”; Sixth Edition, Oxford University Press, 2011. Millman and

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - -
Lovel oo CLA-1(10%) CLA-2 (15%) CLA- 3 (15%) CLA- 4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 5‘;3‘;’;}2‘;3 20 % 20 % 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁz:ize 20 % 20 % 20% 20% 20% 20 % 20 % 20 % 20% 20 %
Level 3 (E:‘r’:;‘:zte 15% 15% 15% 15% 15% 15% 15 % 15 % 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Mr. Sam Jebakumar, SRM IST, jebakumj@srmist.edu.in

1. Mr. Joshua Paul E, SRMIST

2. Mr.Jesu Godwin D, SRMIST
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Course 18AUE3T | Course Name PRINCIPLES OF LINEAR SYSTEMS AND SIGNALS Guree E Professional Elective L T4 PJC
Code Category 3]/]0] 0|3
Pre-requisite Courses Nil Co-requisite Courses 18AEE211J | Progressive Courses [Nl
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: Understand and classify the signals, their operations and the systems 1 2 3 1 2 3 4 5 6 7 8 9 |10 1M1 |12 [13 14|15
CLR-2: Test and execute the continuous time system'’s response, stability in time domain. = ® = o £ 2
CLR-3: Formulate and solve the continuous time system equations using Laplace transform. £ < = 2 =2 2| § S| e £
CLR-4: Solve and examine the discrete time system using Z transform = = =] = § 3|3 8 3| E= o5 S| 3
CLR-5: Execute the Fourier series based representation of continuous time signal systems % ki é B8 £ |2 Elagl| BIES s S|2 4|2 ||
5/ 82/ 85|22/ 253 2385 8|25 8 Ex E B3|y ald
- - - LolcE| a® 20| 8| ozt Ba| 0|52 =5 E|c8 0| 2/92|9
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 2 58 3% 85Sl al88 828 8 68 Bl82|S8|I8815/219\ 2
CLO-1: Acquire the fundamentals of signal operation andbasics of system 1 90 85 H L L L L L L L L L L MIH|M|L
CLO-2: Perform time domain analysis of a continuous time system with various inputs. 2 85 80 H |H| M H M M| M |L L L L |{M|H M|L
CLO-3: Analyse and examine the Continuous Time System in frequency domain using Laplace transform. | 2,3 | 85 80 H|H| M H M I M| M |L L L L MIH|M|L
CLO-4: Test the stability and the response of discrete time system using Z transform 23 | 85 80 H | H| M H M M| M |L L L L MIH|M|L
CLO-5: Know the fundamentals involved in continuous time signal analysis 2 85 80 H | H| M H M I M| ML L L L M|H|M|L

Duration (hour)

Signals and Systems

Time Domain Analysis of Continuous
Time Systems

Continuous Time System
Analysis Using Laplace Transform

Discrete Time Analysis Using
Z-Transform

Continuous Time Signal Analysis

09 09 09 09 09
SLO-1 |Size of a signal - Signal Energy System response to internal condition— | Laplace transform - Inverse 7-Transform" introduction Per/qd/c s:gnal representation by trigonometric
Zero input response Laplacetransform Fourier series
S System response to internal condition — | Properties of the Laplace transform - Time Periodic signal representation by trigonometric
SLO-2 |Size of a signal —Signal Power ystel P o p Finding inversetransform alc SIg p ° y g
Zero input response. shifting Fourier series - The Fourier spectrum
SLO-1 S(gnal Operat:ons —Time shifting, Unit Impulse response Properties of 'th'e Laplace transform — Properties of Z-transform Perlqd/c stgnal representqt/on by trigonometric
Time scaling frequency shifting Fourier series - The Fourier spectrum.
S2 Signal Operations — Time reversal, Properties of the Laplace transform — time Z-tran's RO of IinGarTiforance Periodic signal representation by trigonometric
SLO-2 . . Impulse response. . o equations — Zero-state response of LTID . 4
combined operation differentiation property system Fourier series - Effect of symmetry
Classification of signals — System response to external input — Zero |Properties of the Laplace transform — time |Z-transform solution of linear difference Per/qd/c s:gnal repr esentz_at/on by trigonometric
SLO-1 . . 4 ! - . Fourier series - Determining the Fundamental
Continuous-Time. state response integration property. equations — Stability and Inversesystem )
S-3 Frequency and Period
Classification of signals —Discrete- |System response to external input — Zero | Properties of the Laplace transform — Time | Z-transform solution of linear difference . ) .
SLO-2 | . ; s s Existences and Convergence of Fourier series
time signals state response. convolution equations — Stability and Inversesystem
SLO-1 Class:ﬁc‘atlorj of signals —-Analog | System response to external input - Properties of the Laplace transform — System Realization Existences and Convergence of Fourier series.
S4 and Digital signals Convolution integral frequency convolution
Classification of signals —Periodic |System response to external input - Solution of differential and integro - ok Exponential Fourier series - Exponential Fourier
SLO-2 o C . . ; System Realization.
and Aperiodic signals, Convolution integral differential equation —Zero state response spectra
Classification of signals - Energy | System response to external input — Solution of differential and integro - feer] g0 156 Qgiscrote time Exponential Fourier series- Exponential Fourier
S-5 |SLO-1 ; . . ; systems — Periodic nature of frequency
and Power signals, Interconnected systems differential equation —Zero state response. response spectra.
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Duration (hour)

Signals and Systems

Time Systems

Time Domain Analysis of Continuous

Continuous Time System
Analysis Using Laplace Transform

Discrete Time Analysis Using
Z-Transform

Continuous Time Signal Analysis

09 09 09 09 09
v . B 2. 5 . . . ) Frequency response of discrete time
SLO-2 C/ass:ﬂqa_t:o_n of signals ) System response fo extemalingut S_olutlon .Of dlﬁergntlal and ((rtegro systems — Periodic nature of frequency Exponential Fourier series - Parseval’s theorem
Deterministic and Randomsignals |Interconnected system. differential equation — stability response
4 |Excitation signals- Unit Step System stability —Internal Solution of differential and integro - Frequency response of discrete time o
s6 SLO-1 function Asymptoticstability differential equation — Inverse system systems — Aliasing andsampling rate LTI System response to periodic inputs
, |Excitation signals-Unit impulse System stability —Internal i — . Frequency response of discrete time o
SL0-2 function and Exponential function |Asymptoticstability. System Scglesiai el systems —Aliasing andsampling rate. LTI System response to periodic inpus.
SLO-1 Even fupctlons and Odd functions- Relatlonsh/p bet'v!/een BIBO and Systgm (eallzat/on - Direct Form | Frquency response from pole-zero Aperiodic signal representation by Fourier integral
s7 Properties asymptotic stability. Realization location
Classification of system — Linear |Relationship between BIBO and System realization - Direct Form Il Frequency response from pole-zero o ) o
SLO-2 . 3 o o ; Aperiodic signal representation by Fourier integral.
and nonlinear systems, asymptotic stability. Realization Location.
SLO-1 Classification of system —Time Dependence of system behavior on Analysis of a simple feedback control Relationship between Laplace transform  |Relationship between the Fourier and Laplace
s8 invariant, time varying characteristics modes system and z-transform transform
SLO-2 Classification of system — Dependence of system behavior on Analysis of a simple feedback control Relationship between Laplace transform  |Relationship between the Fourier and Laplace
Instantaneous and dynamic characteristics modes. system. and z-transform. transform.
SLO-1 Classification of system - cauzgl R.GSP onsg biieof syl Frequency response of an LTIC System |Bilateral Z-transform -Introduction Properties of Fourier transform
-9 and ngp-cgusal system rise time .
SLO-2 C’ass”." qat/on of system -Analog - |Responsadifie of s\SEEIECMNEL> Frequency response of an LTIC system.  |Bilateral Z-transform -Properties Properties of Fourier transform.
and Digital system Phenomenon.
Learning 1. B.P. Lathi “Principles Of Linear Systems And Signals “Oxford University Press, 2009. 3. R.E.Zeimer, W.H.Tranter and R.D.Fannin, “Signals & Systems - Continuous and Discrete”, Pearson,
Resources 2. Allan V.Oppenheim, S.Wilsky and S.H.Nawab, “Signals and Systems”, Pearson, 2007. 2007.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . o o
Lovel oo s CLA -1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA -4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 |emember 40% - 30% - 30% - 30 % . 30% -
Understand
Level2 (APRY 40% . 40% : 40% ' 40% A 40% .
Analyze
Level3 | Cranate 20% - 30% . 30 % ' 30% - 30% -
reate
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.
Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Mr. Sam Jebakumar, SRM IST, jebakumj@srmist.edu.in

1. Ms. Srividya K, SRMIST

2. Dr. P. Sathish Kumar,Jiangsu University, China_sathishkumar8989@gmail.com

2. Mr.Jesu Godwin D, SRMIST
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80‘”39 18AUE312T | Course AUTOMOTIVE INFOTRONICS Eellliy E Professional Elective L T4 PJC
ode Name Category 3/0,0 /3
Pre-requisite Courses Nil | Co-requisite Courses Nil Progressive Courses | Nil

Course Offering Department | Automobile Engineering Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)

CLR-1: |State and classify the various driver and vehicle support systems. 1 2 3 1 2 3 4 516 7 8 9 [10] 11 [12]13[14]15

CLR-2: |Interpret and construct the vehicle communication systems according to the requirement = » = o IS 2

CLR-3: |Differentiate and construct the various automotive safety systems £ < = 2 -2 2| E S| e £

CLR-4: |Develop and examine the comfort suitable for the driver’s convenience = = L =3 g g | & 8|3 §= o3 S g

CLR-5: |Investigate and test the required security for the vehicles % eEcliE é BT | | a6l S| ES s S1Z24|2c|a|™

s5/82/8c| 2= 2538 23 53 /8/25/8|2<|E|BE|3/glald

- - - o|las|a® 25| 8|2z a8 |90 S| 2|=5|E| 8| 0|2/2|0

Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: |58 l5E 88 8 88 28218 Galgl82 | 8la8|5|2|12|2

CLO-1: |Define and identify the driver convenience, perception and general vehicle control 1 90 85 H (M| L L LIM| L L L L L HIH|{ MM

CLO-2: |Solve and implement the sensors, their modelling for the vehicle communication systems 2,3 90 85 H |H| H H MM M |[L| M |H| L HIH|H|H

CLO-3: |Relate and formulate the required safety systems for the required vehicle model. 2,3 90 85 a2 1/l | Tl H ([ M|M| M |L M M| L HIH|H|M

CLO-4 : |Examine and value the relationship between driver and vehicle in comfort perspective. 2,3 90 85 In/ el | Inl H  (M|M| M |L M M| L HIH|H|M

CLO-5: |Design and experiment the automotive security systems for its performance 2,3 90 85 H ol H | ™ H  (M|M| M |L M M| L HIH|H|H

Driver and vehicle support systems -

Infotronics for Automotive safety

Infotronics for Automotive comfort

) : Automotive Telematics Infotronics for Automotive security systems
Duration (hour) Introduction systems systems
09 09 09 09 09
SLO-1 Drlver /nforma{/on - navigation routing, Globgl positioning system — Basics and Active aqd passive safety systems - Adaptive cruise control system Anti-theft technp/og/es — mechanical,
integrated navigation working Introduction electromechanical
S Geographical information systems - Data Active and passive safety systems - Anti-theft technologies — Electronic
SLO-2  |Real-time traffic, traveller information grapis Y P Y8 Active suspension system . o 9
representations Features immobilizers
SLO-1 Driver pgrcept/on - vision enhancement, Geograph/gal information systems - Analysis Airbag System - components Aadjustable ORVMs Alarm and warning system
) elect(onlc miror and mode’hng‘ :
SLO-2 Parlng and reversing aid, stategiltheligad geograp. hlcal RO S = Airbag System - Working Electrical Power assisted steering Stolen vehicle tracking system
surface systems Applications
Driver convenience-driver identification, hands| . 59 Seat belt tightening system- Block Collapsible and tiltable steering
SLO-1 Signpost navigation system 3 Remote keyless entry
S-3 — free and remote control diagram column
SLO-2  |Driver convenience - automated transactions |Dead reckoning navigation system seat belt tightening system- Working Power windows Smart card system
SLO-1 Driver monitoring - driver vigilance monitoring |Automotive vision system ggr;grmd Foiispnwaming systom- Blogk Adaptive lighting system Number plate recoginition
S-4 = .
SLO-2  |Driver health monitoring Intelligent Speed Adaptation system Wﬂ?gg oo iamingyes A Electrically adjustable seats Security antenna and transponders
SLO-1 General vehicle control - automatic stop and Fleet Tracking system Child Iog:k and anti-lock braking system- Rain sensing Wiper systems Electronic ignition lock
S5 go Blopk diagram . .
SLO-2  |Vehicle Platooning Voice based Turn-by-Turn system %’r%?;k and anfi-ock braking systeiiy Reverse parking camera Radio security system
S-6 [SLO-1 Long{tudlnal 'control - road and ane departure Smart-phone App Integration ey Brakg e tbicos Hands free Bluetooth Fingerprint vehicle unlock
collision avoidance system- Block diagram
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Driver and vehicle support systems -

Automotive Telematics

Infotronics for Automotive safety

Infotronics for Automotive comfort

Infotronics for Automotive security systems

3. Allan WM B, “Automotive Computer Controlled Systems”, Elsevier Butterworth-Heinemann, 2011.

1998.

Duration (hour) Introduction systems systems
09 09 09 09 09
SLO-2 Long{tudlnal 'control - foad and lane departure Automotive Collision Notification system 2eur Brake force Distition Automatic Temperature control GPS security systems
collision avoidance Cont. system- Working
SLO-1 Late;rgl contrpl - lane change and merge Integrated theft recovery system E[ectronlc Stability Programme- Block Connec;ed Mobility assistance and Speed governing systems
s7 collision avoidance _ ‘ diagram telematics
SLO-2 ngstchang ¢ and merge collsion avoidance Intelligent Speed Adaptation system Electronic Stability Programme- Working |USB charging and navigation systems |Vehicle tracking systems
rear-end collision avoidance, \obstacle and 3 ] ; . ) L ; L
S8 SLO-1 pedestrian detection Intelligent Speed Adaptation system .Cont Traction control system - Block diagram | Intelligent windshield wipers Anti-hijack system
SLO-2  |Intersection collision warning Voice recognition cell phone dialing system Traction control system - Working Intelligent windshield wipers Vehicle Immobilizer
SLO-1 Vehicle monitoring - tachograph Voice recognition cell phone dialing system E;Z;iaﬁp artyro R Adaptive climate control Steering-wheel lock
S-9 - —— - - 3
SLO-2 Vghlcle monltormg - alerting systefgjvenicie Emergency calling system Lane d Giarture WG SE Adaptive climate control. Vehicle GPS tracking
diagnostics Working
. o ; . : o e 4. Ronald K Jurgen, “Navigation and Intelligent Transportation Systems — Progress in
. 1. LjubgVIgClc, Michel Parent and Fumio Harashima, “Intelligent Vehicle Technologies”, Butterworth-Heinemann Technology”, Automotive Electronics Series, SAE, USA, 1998,
Learning publications, Oxford, 281, 5. William B R, “Understanding Automotive Electronics”, Butter worth Heinemann Woburn,
Resources 2. Robert Bosch, “Automotive Hand Book”, SAE, 2000. A ] ’ ’

6.  Bechhold, “Understanding Automotive Electronics”, SAE, 1998.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - -
Lovel of oo CLA-1(10%) CLA-2 (15%) CLA- 3 (15%) CLA- 4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 |omemoer 40% . 30% : 30% ' 30 % . 30% .
Level 2 ﬁﬁ’a’:ize 40% . 40% : 40% : 40% : 40% :
Level 3 E‘r’:'a‘::te 20% - 30% g 30% : 30 % - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Mr. Arockiya Vijay, SRMIST, arockiaj1@srmist.edu.in

1. Mr. Srividya K, SRMIST

2. Mr.G.Giri Atalon_giri@atalon.co.in

2. Mr.Jesu Godwin D, SRMIST
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Course 18AUE313T | Course Name ARTIFICIAL NEURAL NETWORKS AND FUZZY LOGIC Sause | ¢ Professional Elective L T4 PJC
Code Category 3]/]0] 0|3
Pre-requisite Courses Nil | Co-requisite Courses [Nil \ Progressive Courses Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Define and understand the concept of Neural Network Models and Learning algorithm. 1 2 3 1 2 3 4 5|6 7 |8 9 |10 11 [12[13][14|15
CLR-2: |Understand the concepts and implementation of fuzzy logic and fuzzy logic controllers. > = L
CLR-3 : |Interpret and relate the Fuzzy Sets And Fuzzy Relations. - | & 2 » » = £ 2
CLR-4: |Compare and contrast the Hybrid fuzzy systems such as Neuro fuzzy systems with classical systems. £ % £ 2 =2 S| 2| o E S| e S
CLR-5: |Understand the implementation of Fuzzy and neuro systems in hardware. £ | |E 2|2 &8 |8|3|5= w |Blg |38
— = = S o< o5 £ S || R = c| = o
sE|lE |€ ||82|5|c8|28 el=s58|,/2 |ElB85/7 |7
i D £ 5 20| = o oS £ sl
%tge Learing QUICOMES | 1 e endi of this course, leamers will be able to: % g §§ §§ 2 é § 8 § g § é glz2 %—J = _é § éug: 2 g, g §
CLO-1: |List and recognize the various Fuzzy systems in automobile applications. 1 90 85 H M| M M | L|L L LI M [M| L |{MIHIM|M
CLO-2: |Identify and Estimate Parameters of a system through Fuzzy Logic and Neural Networks 2 90 85 H |H| M H MM M |L| M |L| M |H|HIH|M
CLO-3: |Identify and use various Fuzzy sets and Fuzzy Relations 2 85 80 H |H| M H | MM| M |L| M |L| M |HIH HM
CLO-4 : |Relate and use the various fuzzy logic and fuzzy logic controllers. 2 85 80 H |H| M H MM M |L| M |L| M |H|HIH|M
CLO-5: |Select and Investigate on the various Neural Network Models. 3 85 80 H |H| H H [M|Hl H | M| M [M| M |HIH|/H|H

Introduction To Neural Networks

Neural Network Models and Application

Fuzzy Sets And Fuzzy Relations

Embedded Fuzzy Application

Hybrid Fuzzy-Neuro Systems And Hardware

Duration (hour) Implementation
09 09 09 09 09
SLO-1  |Introduction to ANN Neural Network-Feed Forward Application |Basic Concepts of Classical Sets Isn;;c;(eig?ctlon to congpfional Control Introduction to Hybrid Systems
S-1 : -
|Components of ANN-Connection, Neural Network-Back Propagation Network ! . - ) ; )
SLO-2 weights, biases Application Set Operation, Boolean Logic Description, Design and Analysis Fuzzy Neuron Overview
SLO-1 | Structure of Neural Network Layers In Neural Network-Single Layer Basics of Fuzzy Sets PID controller Multilayer FNN architectures XOR Problem
52 SLO-2 |Structure of Neural Network. Layers In Neural Network- Multilayer Representation of Fuzzy Sets I(rll_tch(J:c)luctlon iffFuzzy logiceantiplar Types of decision Region
SLO-1  |Output of a Neuron XOR Function and Linear Separability Fuzzy Membership Function pizzy. 'Iog/c Cont_roller (B FNN Neuron Model
S-3 Description, Design
SLO-2 | Propagation functions, Learning Rules | XOR Function and Linear Separability. E:aatg c:;c;;:ﬂﬁaussmn g fts Membership values, Rule table Fuzzy ART, Fuzzy ARTMAP
SLO-1  |Supervised and unsupervised leaming Zhreshold Functions-Sigmoid Function, Step Fuizzy Set Properties, Operations Membership values invented pendulum Fuzzy'ARTMAP- Incremental supervised
S4 unction Ic__ase s;udy oI LG Learning
i . . ] . . ) . ) ) uzzy logic Controller - . ) .
SLO-2  |Reinforced Learning Ramp Function And Linear Function Logic Operation And Algebraic Operations. Knowledge base and Defuzzyification Learning Normalized analog input patterns
SLO-1  |Perception and Mutilayer Perception Zunct/on Approximation With Neural C/aSS{cal Relations And Fuzzy Reasoning |Implementation of Antilock controller Neuro-Fuzzy systems
S5 etwqus . . overview example : .
SLO-2 |Perception and Multilayer Perception. Function ApproximatiomWegieutg! Fundamentals Of Fuzzy Relations quzy logic Con?roller (FLC) ~Analysis Neuro-Fuzzy applications
Networks. with computer aided Tools
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. Introduction To Neural Networks Neural Network Models and Application Fuzzy Sets And Fuzzy Relations Embedded Fuzzy Application Hybrid Fuzzy-Neuro SVSte’?’S And Hardware
Duration (hour) Implementation
09 09 09 09 09
SLO-1 Feed forward Network and Hopfield Systom Identification With Neural Networks |Binary Fuzzy Relation operation Fuzzx based antilock braking system  |Neuro-Fuzzy systems Linguistic Fuzzy
$6 Network. overview Model
SLO-2 |Introduction to Neural Network Models |Block Box Model Structure Fuzzy Relations introduction Fuzzy based antilock braking system. EZZ; ggzﬁershlp Fuzzy Rules, Fine-tune
SLO-1 | Neural Network Models —Adaline ;Ztath Neqral Network in system Types Of Fuzzy Relations Performance and robustness of Fuzzy Hardw_are Implementation —Analog
S-7 ent/ﬂgatlon . controller Techniques : -
SLO-2  |Neural Network Models —Madaline Dy Nafe Neura/ Nefyorp °§stom Membership Matrix Self-Organizing Fuzzy controller Hardw_are Implementation - Digital
Identification Techniques
Neural Network Models —Back Model Parameters estimation with Neural 5 ; . . Fuzzy logic Controller for Automotive  |Fuzzy Memory and OP-Amp based
SLO1 ) Union and intersection of Fuzzy Relations ki . ; )
s-8 propagation Network Network Embedded System appllgatlons. implementation of basic Neuron Model
SLO-2 |Radial basis function Neural Network Control system and Neural Networks Composition of Fuzzy Relations Beso stqdy i huzzy fogigiGoniler {-'uzzy Memqu and OE’-Amp based
Automatic Gearboxes implementation of basic Neuron Model.
Self-organizing, Recurrent Neural Case study on Fuzzy logic Controller : Microcontroller Based Implementation of
SLO-1 ’ Neural Networks in Predictive control Fuzzy Reasoning- Fuzzy If-Then Rules ] " |Fuzzy controller algorithm for automotive air
Network Four- wheel steering e
conditioning Case study
S-9 8 -
_ Case study on Fuzzy logic Controller Microcontroller Based‘ Implementation 'of _
SLO-2 | Convolution, Modular Neural Network  |Model Reference Neural Controller Fuzzy If-Then Rules. : ) " |Fuzzy controller algorithm for automotive air
Vehicle environment control -
conditioning. Cont
. 1. Ahmad.M.Ibrahim “Fuzzy logic for Embedded System application” -Newness 2004,/SBN: 0-7506-7699 4, SRR, Nellfal Networks and Leaming Machines -3rd Edition- Pearson
Learning “ s ) Prentice Hall-ISBN-13: 978-0131471399.
2. Valluru B.Rao “ C++,Neural Network and Fuzzy logic”., -M&T Books ,IDG books Worldwide,ISBN1558515526 p . . »
Resources | 1/ Gopal “Digital Control and State Variable Methods’™2nd edition, Tata McGraw Hill Publishing, 2006 Y- - Gualiien ‘Taligguction to Fuzzy Sefs, Fuzzy logic and Fuzzy control System
) ) / : Trung Tat Pham-CRC Press -ISBN 0-8493-1658-8

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
Lovel o poms CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 E‘;g‘eﬁggﬁg 40% 3 30% - 30% 30% - 30% -
Level 2 ﬁﬁg:}yae 40% ; 40% " 0% 40% - 40% -
Level3  cranale 20 % h 30 % 2 30 % 30 % . 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT <a.jegan@kpit.com>

1. Dr. P. Sathish Kumar,Jiangsu University, China sathishkumar8989@gmail.com

1. Mr. Srividya K, SRMIST

2. Mr.Jesu Godwin D, SRMIST
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Course 18AUE314T | Course Name CAD AND SIMULATION FOR ELECTRONICS fourse | ¢ Professional Elective = PLC
Code Category 0|03
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses [Nil

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)

CLR-1: |Understand concepts of modeling in 2D and 3D. 1 2 3 1 2 3 4 5 6 7 8 9 |10 11 [12]13|14]15

CLR-2: |Gain knowledge on computer graphics and Simulation. = o = ® = 2

CLR-3: |Understand CAD Packages for electronics and recent technologies. £ S S = 2| § Sl os =

CLR-4: |Use concepts of Computer Graphics in Printed Circuit Boards and Packaging = = = 2 4 g 3|3 8 3|E= o3 S| = S

CLR-5: |Use relevant CAD Standards for Circuit Simulation % —~| 3 § 3¢g| |8 % e 2E| 46| 2| E E E SI2 4|2 ||

-5|8c|8E| 2= 252 258 59 8 88| 3|%8 E|IgE(S| oo

: : _ c38/85 85| 538|822 s8 88 s =8| S|z E|2salQlQlQ

Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: o |lzslaE S5l 88ls8 288865382 Slas|5I2I2| @

CLO-1: |Use and Relate the role of CAD in Electronics and board design. 1 90 85 H |H| H H M L L Ll M M| H |H|L|LIM

CLO-2: |Understand the basic Math fundamentals behind CAD software Graphics. 2 90 85 H |H| H H H | M| M |L| H M| L [M|M|H|M

CLO-3: |Design and Execute Circuits Boards Simulations 2 85 80 lnlad (ol || gl H H|L| M M| H M| H|H|H|HH

CLO-4 : |Design Models for Electronic Packaging using CAD 2 85 80 /i Rel | [ H H | M M |H H|HI M |H|MIHIM

CAD for Printed Circuits Boards and

Duration (hour) Introduction Graphics Concepts and Algorithms Analog Circuit simulation CAD for Circuit and Component Analysis Packaging
9 9 9 9 9
S SLO-1  |Introduction to Design process — CAD Introduction to computer Graphics Introduction to simulation Introduction to Circuits 23711/% c;:;snts of a CAD package and its
SLO-2  |Steps and design Process Interactive graphics display Purpose Of Simulation DC Steady State analysis Circuit design with CAD package.
SLO-1  |Geometric Modeling Introduction Display devices, Pixels Simulation Examples Simulation Example :Voltage regulator Work layout and component layout
$2 SLO-2 fjrr\zzetrlc Representation offSesnd Algorithms in computer Graphics Circuit Equation Modulation AC Analysis Process flow-chart.
SLO-1 Parametric Representation of synthetic DDA Line Drawing Algorithms Simulation of Modified Nodal analysis S/mulatlon Example : Cascode amplifiers |Printing technologies for Printed Wiring
$3 curves . _ . : method with Macro Models Boards
SLO-2 _Ggﬁig:;rfcp’\g?ai%’gg' Entities - LitgigCliete Bresenham’s Line Drawing algorithm Modified Nodal analysis. Cascode amplifiers with Macro Models Semiconductor Packaging Overview
SLO-1 Geomgtr/c Modeling: Types — Wireframe Bresenham'’s Circle Drawing algorithm Active device Models overview ifgiation example : Tr ar?SIent galysis Semiconductor Packages
S4 modeling. ‘ Phase Locked Loop circuit ' ‘
SLO-2 Gegmetr/c Modellng. Types - surface ang Point clipping algorithms DC Circuit Simulation Overview Process and device simulation Overview Semiconductor Packages design case
solid modeling. study
SLO-1 | Solid modeling techniques Overview Cohen Sutherland Line clipping algorithms |Newton’s Method on DC analysis er(')(;;ﬁasr;g%a:on, diffision, Oxidation, Board-level packaging aspects
S-5 . -
SLO-2 ConStqutlve Solid Geometry - Bpolean . Hidden line removal algorithms AC Circuit Simulation Overview Simulation Example: NMOS Transistor Board-level packaging aspects.
Operations, Sweep Representation
SLO-1 g;zgzl;zt've Solid Geometry - Quad free 2D and 3D transformations AC Circuit Simulation Example Program  |Device simulation Packaging Examples Case study
S-6 yn .
sLo- |Constructive Solid Geometry-Octree | ranqiation, rotation Noise Simulation NMOS IV Curves CAD output files for PCB fabrication

structure

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy

697




. Introduction Graphics Concepts and Algorithms Analog Circuit simulation CAD for Circuit and Component Analysis CAD for Printed C|rcy its Boards and
Duration (hour) Packaging
9 9 9 9 9
SLO-1  |Boundary Representation Scaling — Concatenation. Noise Simulation Example Program Zﬂjg;éi%ﬁgﬁg&on for analog ciruit CAD output files Slandered file format
S-7 p p
SLO-2 gzzm,fizzﬁ,y)de”mg and Consfraint Homogeneous Transformation Transient system Simulation Device Characterization Photo plotting and mask generation.
58 SLO-1 gz‘r/e;r;‘vlztnc Modelling, Extrude, Sweep, Translation and scaling Verilog-A Overview Least squares curve fitting Photo Mask File Generation.
SLO-2 |Parametric Modelling Tools Cont Refection and rotation Verilog-A Example Program Extraction and Optimization Introduction to DFM, DFR, DFT
SLO-1  |Feature Manipulation Shear Transformation Fast Simulation Methods MOS DC models DFM, DFR, DFT.
$9 SLO-2 |CAD in Assembly and Drafting ggg;%trerg:f;% tréhgormatiogitiies General Simulators Overview MOS DC models. Computer-Aided Analysis Application
Learnin 1. Ibrahim Zeid, “CAD / CAM - Theory and Practice”., Tata Mcgraw-Hill, New Delhi, 2001 8. Mikell P. Groover, “CAD / CAM”., Prentice Hall of Indlia Private Limited, New Delhi, 1997
Resourges 2. Newman and Sproull R. F., “Principles of interactive computer graphics”, Tata Mcgraw-Hill, New 4. The Circuits and Filters Handbook Third Edition “Computer Aided Design Automation” Edited By Wai-
Delhi, 1997 Kai Chen
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) - o
Lovel of?t?%:: CLA=1(10%) CLA -2 (15%) CLA - 3 (15%) CLA-4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember N : 3 s o
Level 1 Understand 40 % - 30 % - 30 % - 30 % - 30% -
Level2 |ApPY 40% - 40% . 40% 40% - 40% -
Analyze
Level 3 (VAU 20% . 30 % : 30 % . 30 % - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1.Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Dr. P. Sathish Kumar,Jiangsu University, China sathishkumar8989@gmail.com

1. Mr. Joshua Paul E, SRMIST

2. Jonny N, BGR Energy systems, jonnynallathampi@gmail.com

2. Mr.Jesu Godwin D, SRMIST
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Course 18AUE316) | Course Name AUTOMOTIVE MICROCONTROLLERS gaure | g Professional Elective L T P.C
Code Categzory 210123
Pre-requisite Courses 18AEE211J Co-requisite Courses | Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire the knowledge of 8051 Microcontroller architecture 1 2 3 1 2 3 4 516 7 8 9 [10] 11 1213|1415
CLR-2: |Program 8051 using Assembly level programming > = b
CLR-3: |Use the high level programming language for embedded application development o & e @ » 2 o = 2
CLR-4: |Get familiarized with the internals of AVR and program it using C language. £ % £ 2 -2 S| 2| o f_-? S| on £
CLR-5: |Learn about the special on-chip peripherals available on automotive grade Microcontrollers. = fon Z 2 ¢ § g8 3|3 s = o S| < S
— S S = D 5 £ S 8| 8 = | = o
: SEE |& |88 5 58 85 s|z5E|.8_ |28/ 5% Y7
Cours§ Learning OUICOMeS | 1+ 6 end of this course, learners will be able to: 28 8|82 §’ § S % ¢ _E 2 3 % = % £/ 25 g5 5|2 21218
(CLO): Sao|fS8|dE| |42 |a|loa|lgd | S| pluep|m| = |S|aic | 5S|a|a|a
CLO-1: | Perform the basic Operations of 8051 Microcontroller 2 85 75 H (M| H L |HIM| M |[H| H M| L HIH|H|H
CLO-2: |Carry out basic Operations of 8051 Microcontroller. 2 80 75 H M| H H | |HM| M |H|l H M| L [M|H|H|H
CLO-3: |Apply Embedded C Programming in Microcontroller. 2 90 85 H |H| H H | LIM| M |H M M| M |[HIH|H|M
CLO-4 : | Program ATMEGA328 Microcontroller using Embedded C 2 85 80 H (M| H H |H|/H| H |H| H|H| M |HIH|H|H
CLO-5: | Identify and relate the various Microcontroller in automotive subsistence 2 80 75 H M| M M |HIHl H |Hl H|H| M |HIH|H|H

Advanced Virtual Risc (AVR)

. 8051 Architecture Programming 8051 Introduction to Embedded C . Automotive Grade Processors
Duration (hour) Microcontrollers
12 12 12 12 12
SLO-1 ﬂ{roduct/on fo Mlcropr_ocessors and Logical Operations-Bit level, Byte Level Program Languages for Embedded system Introduction to ATMEGA328 Introduction to Automotive grade
S-1 icrocontrollers and differences ‘ ] appllcathn ' . processors
SLO-2 (8051 Pin diagram and description Internal RAM Bit address and SFR Bit Introduction to Higher level programming ATMEGA328 —Basic Features Autor_not/ve grade processors ex: Renesas,
address language Quorivva
SLO-1 8051 internal Architecture Log/call Operations-Rotate and swap Advantages of Higher level programming ATMEGA328 — Core SFR'S and Ports Au'tomot/ve grade processors : NXP,
52 Operat/op . . langyage Inf/ngon ‘ .
SLO-2 |Clock, PC, DP, CPU registers, Arithmetic Qperat/ons Incrementing, Basics of C program language — Data ATMEGA 328-Timer TMRO, TMR1, TMR2 Architectural attributes of Automotive grade
Decrementing Types, variables processors Based on subsystems
SLO-1 . Lab 3: Introduction to Embedded C : " .
S Lff Zari(r)n51r17 {sgi?ig%;lﬁe tic and Programming and IDE-Tool chains - AVR- |Lab 5: ATMEGA328- Configuring on-chip é%?ninﬁntgﬁgfg/ftg /ﬁgﬁlrlartr;mlng penal Lab 9: Implementing a moving average
34 | sLo2 |9 9 ATMEGA328 Operation on bits Blinking' ~ |ADC —Interfacing sensors P filter for sensor noise correction
logical operations e 3 Typet,Type 2
with Digital Outputs —Delay functions
SLO-1 ||Data memory Organization Arlthmet{c erations s Adaition, KeyWOrmiSoiileI e araua, ATMEGA 328-Capture Compare Module- ||On-chip Peripherals overview
S5 Subtraction Constants and Operators
SLO-2 ||PSW, RAM, ROM, SP, SFR Jumps, Calls and Subroutines Introduction to Datatype conversions ATMEGA 328-CCM in PWM Mode Sp eC'E.’I On-chip Per(p h(_er als for Body and
chassis control applications
SLO-1 I((:)ports, Copnect/ng External Memory, Interrupts and Return Sw1't0h case and If Loop,For Loop and ATMEGA 328-Interrupts Typef, Type 2 On'-ch/p Peripherals for Engine and Power
56 ounters, Timers While Loop s oo t t(gam cgm‘ro:c pYemt —
i ) ) ) . - Interrupt Model, Interrupts | Overview of Automotive communication
SLO-2 |Serial Data Input / output, Interrupts ~ |Expanding I/O overview Arrays and pointers vectors protocols : CAN, LIN
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. 8051 Architecture Programming 8051 Introduction to Embedded C Advance_d Virtual Risc (AVR) Automotive Grade Processors
Duration (hour) Microcontrollers
12 12 12 12 12
S SLO-1 |Lab 2: 8051-Finding 2’s complement of |Lab 4$:ATMEGA328 -EEPROM Lab 6: ATMEGA328-Programming Lab 8: ATMEGA328-Working with RTC  |Lab 10:Building an Automotive Embedded
7-8 SLO-2 |a number Programming Interrupts and Timers and 12C application with ATMEGA328
Addressing Modes of 8051 . IATMEGA 328-Serial Communication Automotive communication protocols : Flex
SLO-1 Microcontroller Overview Memory Mapped /O Functions and Strycture Modules-12C,SPI Ray, MOST
S-11 Immediate and Register Addressing
SLO-2 ModesDirect and Register indirect Timing Subroutine-Software and Hardware |Embedded Programming Tool ,IDE with ~ |ATMEGA 328-Serial Communication Automotive communication protocols :
Addressing modes of 8051 Delay Simulator Basic Programs Ethernet,D2B and DSI
Microcontroller
SLO-1 E)‘<ternal memory access of 8051 Lookup table for 8051 PC,DPTR as Base Embedded C Compilers Analog Modules —A/D Introduction to Reg/—t/me_ o_perat/ng system
Microcontroller address converter,Comparator — for task scheduling activities
S-10 . Serial Data Transmission-Polling and I .
SLO-2 Tlmer and counter of 8051 interrupt driven for transmission and Data types and libraries in Embedded C  ||Clock Oscillator, EEPROM RTOS CIags:ﬂcatlon - Hard Real-time and
Microcontroller : Soft Real time
reception
11?1 2 gtg; Lab: Assessment 1 Lab: Assessment 2 Lab: Assessment 3 Lab: Review class Lab: Mini Project
1. Kenneth.J.Ayala “The 8051 Microcontroller,Architecture,Programming and Application” West  |3. Muhammad Ali Mazidi, Janice Mazidi, Janice Gillispie Mazidi-8051 Microcontroller and Embedded Systems,
Learning Publishing Company, 1991 The (1999)
Resources 2. Muhammad Ali Mazidi, SarmadNaimi, SepehrNaimi “AVR Microcontroller and Embedded 4. Gilbert Held “Inter and Intra Vehicle Communications: Auerbach Publications,2008
Systems Using Assembly and C “Pearson Custom Electronics Technology, 2011. 5. DataSheets of Kinetis 32-bit MCU based on ARM, InfineonXCxx series and Multicore Aurix Architecture

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) i o
Lovel oo CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%

Understand
Level 2 ﬁﬁg:ize 20 % 20 % 20% 20% 20% 20% 20 % 20 % 20 % 20%
Level 3 E::;‘i:te 15 % 15% 15% 15% 15 % 15 % 15% 15% 15% 15%

Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT <a.jegan@kpit.com> 1. Mr. Sam Jebakumar, SRM IST, jebakumj@srmist.edu.in 1. Mr. D. Jesu Godwin, SRMIST

2. Mr. E. Joshua Paul, SRMIST
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Course 18AUE317J | Course Name AUTOMOTIVE CONTROL ENGINEERING s E Professional Elective L T1PIC
Code Category 210123
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses [Nil

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): | The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)

CLR-1: |Familiarize about the importance of feedback control in automotive applications 1 2 3 1 2 3 4 5 6 7 8 9 |10 11 [12[13 14|15

CLR-2: |Understand the status of the system in terms of stability = @ . o £ 2

CLR-3: |Develop the knowledge of controller and compensator design £ £ < 2 -2 2|5 § S| es S

CLR-4 : |Familiarize and execute stability analysis on linear system = = _ =2 g s 8 8 3|5 £ o Slg |9

CLR-5: |Understand the concept of frequency response and analyze feedback systems «'g ez || s Bl e |3 Elss | B ET El S22 «|la|™

5 82/ 8|22 258 28|83 3 25 8|8x|EBE 3gls L

. . . Lo|8F5|om| 8|8 v ca|l8Bw| 0S| E2|=5|E| 58| 0/2/9|0

Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: a|lFsldEl s lal88 28 233 G588l 82S8|a815121212

CLO-1: |Find the transfer function for linear control systems . 2 85 75 H (M| H L H M| M |Hl  H M| L HIH|H|H

CLO-2: |Perform time response analysis for standard prototyping systems. 2 80 75 H M| H H H M M |Hl H | M| L [M|H|H|H

CLO-3: |Perform stability analysis for the system under study 2 90 85 H |H| H H L M| M |HI M M| M |HIH|H|M

CLO-4 : |Apply frequency analysis for the system under study 2 85 80 H |[M| H H H | H  H |H| H |H| M |H|H|H|H

CLO-5: |Design and implement controllers and compensators for the system under study 2 80 75 H M| M M H |Hl H|H| H|H| M |HIH|H|H

Introduction to Feedback Systems

Performance of Feedback Systems

Stability Analysis of Linear

Frequency Response Analysis of

Controller Design for Linear Feedback

Duration (hour) System Feedback Systems System
12 12 12 12 12
SLO-1 Introduction to Systems and its types Introduction to time response analysis g)ttgzgz;t/on fo KigConcept of Introduction to Frequency response Introduction to controllers P,PI,PD,PID
S-1 - = —1 .
! . ! Bounded-input, Bounded- Sinusoidal excitation and response toa | Effect of Proportional, Integral and
SLO-2 Examples of automotive feedback systems |Transient response and steady state response output stabillty(BIBO) system differentiator constants
SLO-1 ADAS, Engine Management system Sensitivity of a feedback system R(_)uth —Hurwitz stability Introduction to Freququy response plots | PID design for an automotive feedback
S0 criterion and performance specification system
, L Standard test inputs for feedback system Routh —Hurwitz stability - Basic . Frequency domain interpretation of PID
SLO-2 Linear Time invariant systems X ] Bode plot - constant gain
analysis Numerical Problems controller
SLO-1 Lab 5: Stability analysis of Lab 7: Determination Of Bode Plot Using Lab 9: Implementantion of Proportional-
S Lab 1:Introduction To Matlab Control Lab 3: Simulation of cruise control example Second Order UnityFeedback |Matlab Control System Toolbox for 2nd Inte fal—DF; rivative (PID) con trgller usin
34 |SLO-2 System Tool Box, Simulink Tool Box using Matlab Simulink System using Matlab control  |Order System & Obtain Controller g 9
= 49 Matlab Control System Toolbox.
system toolbox. Specification Parameters.
SLO-1 Parameter varying system and Nonlinear  |(Transient response and steady state response - |\Routh — Hurwitz stability - Basic|{Bode plot - differentiator ,integrator and  ||Frequency domain interpretation of PID
S5 system Numerical Problems Numerical Problems Cont. second order term controller
Impulse response of a system and transfer |[Time response analysis of a first order Routh — Hurwitz stability in Phase Margin and Gain Margin .
SLO-2 . . ; ) PID Numerical Problems
function representation prototyping system controller parameter selection _|[fundamentals
Time response analysis of First order Stability analysis of tracked Ripedieggiot bodo diagram — Gain
SLO-1 Transfer function of a D.C motor ; , ; . margin,Phase margin and stability Lead compensator,Lag compensator
prototyping system - Numerical Problems vehicle turning control Condions
>0 Transfer function of Throtfle position Stability analysis of tracked Lead Lag compensators Numerical
SLO-2 sensor, Velocity Sensor,Accelerometer Time response analysis - Cruise control model hicl y analy IC Bode Diagram - Numerical Problems E Ig P
Model vehicle turning control Cont. xamples
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. Introduction to Feedback Systems Performance of Feedback Systems Stability Analysis of Linear Frequency Response Analysis of Controller Design for Linear Feedback
Duration (hour) System Feedback Systems System
12 12 12 12 12
SLO-1 Lab 6: Determination Of Root
S Lab 1: Transfer Function - DC Motor Speed |Lab 4.Simulation of suspension system System |Locus Plot And Controller Lab 8: Determination Of Nyquist Plot Using|Lab 10: Designing Compensators using
7-8 SLO-2 control Simulink Modeling, in Matlab Simulink Specifications Using Matlab ~ |Matlab Control System Toolbox. Matlab Simulink
Control SystemToolbox
SLO-1 Introduction to Block diagram algebra Time response analysis of second order The Rpot /ocus_ procedure for Polar Plot - Overview Design of phase lead and phase lag
rototyping system stability analysis compensation
9 . . Time response analysis of second order Root locus Analysis - Basic ; _Tim © domgin and fn equency domain
SLO-2 Block diagram algebra Numerical examples| ; ' .Polar Plot - Numerical Problems interpretation of design of phase lead and
prototyping system - Numerical Problems Problems .
hase lag compensation
SLO-1 Introduction to Signal Flow Graph Complex Plane root location and transient Root locus Analysis of speed | Nyquistcriterin for non-minimum phase Notch Filter
response control system system
S-10 Controller design using root L e
SLO-2 Signal Flow Graph numerical problems Steadx Stat g A g On10! Systom:, locus for a closed loop control - t21¥: for fon-minimum phase Notch Filter Numerical Problems
Numerical Problems - system
system-Numerical Example
1 51 2 Stg; Lab: Assessment 1 Lab: Assessment 2 Lab: Assessment 3 Lab: Review class Lab: Mini Project
Learning E l2?(1)01f13ard. C.Dorf and Robert.H.Bishop,<¥odermn CRuSSRY N 2th grlion Poarsgh-SrafticsHbi} 3. P N J.Nagrath and M.Gopal, “Control System Engineering”, New Age International Publishers, 5th
Resources 2. Benjamin.C.Kuo, “Automatic control systems”, Prentice Hall of India, 7th Edition, 1995 Edition, 2007.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) I -
Lovel of oo CLA- 1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA- 4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 |omemoer 40% 4 30% : 30% : 30% . 30% .
Level 2 ﬁgg:ize 40% . 40% . 40% ' 40 % A 40% .
Level 3 (E;‘r’ea;‘::te 20% - 30% - 30% - 30 % - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Dr. Teoh Yew Heng, University Sains, Malaysia,yewhengteoh@usm.my

1. Mr.Jesu Godwin D, SRMIST

2. Mr. Arockiya Vijay, SRMIST, arockiaj1@srmist.edu.in

2. Mr. E. Joshua Paul, SRM IST
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Course 18AUE411T | Course Name POWER ELECTRONICS FOR ELECTRIC VEHICLE APPLICATION uree E Professional Elective L T4 PJC
Code Category 3]/]0] 0|3
Pre-requisite Courses 18AEE211J Co-requisite Courses | Nil Progressive Courses [Nil

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)

CLR-1: |Define and understand the power semiconductor components and its characteristics 1 2 1 2 3 4 5|6 7 8 9 |10 11 [12[13 1415

CLR-2: |Distinguish and demonstrate the different DC-DC and AC-AC converters topology - » i o 1= 2

CLR-3: |Interpret and relate the operation, characteristics and performance parameters of rectifiers £ $ 3 2 |2 2|5 E S| os £

CLR-4: |Compare and contrast the operation, switching techniques for various types of DC-AC inverters = = = [ 9% § 3|8 8|3 |E= o8 8| 9

CLR-5: |Design and develop the motor drives for automotive motor control applications % ~BE|B é 88 | B ElsE|= B |ES g 51242 |la|™

582 85 |22/2 58/ 28 5/8 25 8|8« EBE|S|g oL

- - - Lo|lgc5|oc|| 28|88 vz cw|8B({o|Sw|l2 =25 E|58|  2/9/9|Q

Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: |58l SE | 85Sla88 5828|858 882 8|l8a51512192|2

CLO-1: |List and recognize the various power semiconductor devices suitable for motor drive applications 1 90 85 H M| M M | L|L L LI M (M| L |[M|H|M|M

CLO-2: |ldentify and solve the DC-DC and AC-AC converters suitable for the desired requirements 2 90 85 H |H| M H MM M |L| M |L| M |H|H|HIM

CLO-3: |Experiment and sketch the various AC-DC Rectifier configurations and their input and output Waveforms 2 85 80 H |H| M H M M| M | LI M |L| M |H|HIH|M

CLO-4: |Relate and use the DC - AC Inverters with various sources and control techniques 2 85 80 H |H| M H I M M| M | LI M |L| M |H|HIH|M

CLO-5: |Investigate and select the various motor drives suitable for the desired applications 3 85 80 H |H| H H IM|H|l H M| M M| M |[HIH|H|H

Duration (hour)

Automotive Semiconductor Devices

AC -DC Converters

AC-DC Rectifiers

DC - AC Inverters

Automotive Motor Drives

09

09

09

09

09

Introduction to power semiconductor

S-1 SLO-1 devices DC-DC Converter - Basics Half Bridge Diode AC-DC Rectifier DC-to-AC Conversion- Basics DC motor drives-introduction

SLO-2  |Diodes - Rectification DC-DC Converter - Types Characteristics and Circuit Configuration DC-to-AC Conversion- Basics. DC motor drives-Types

SLO-1  |Diodes - Freewheeling gggf&i‘fxog’ alfi Boost Canverter Full Bridge Diode AC-DC Rectifier Introduction to Inverters gr)i’yeuse Production in Brushed DC-Motor
S-2 ——

SLO-2 |Diodes - Clamping Devices BL.le’. oo ‘and e esiaiper Characteristics and Circuit Configuration Types of Inverters overview Tqrque Production in Brushed DC-Motor

Circuit overview Drives.

SLO-1  |Power MOSFETs - Characteristics Buck Converter - Components (T)hr eg-Phasg Fu/l-'Br/dge Do Il yoltage o0 IVEREIS-SinglelByase Series connected DC motor drives
53 ircuit Conf/gurat/on_ ' ' inverters .

SLO-2 quer MOSFETSs - Low-Voltage Load Buck Converr - circuit Three-Ehase Full-Bridge Diode Rectifier-  |Voltage Sourcg Inyen‘ers-SmgIe phase Series connected DC motor drives.

Drivers Analysis Inverters applications

SLO-1  |IGBTs - Characteristics Buck Converter - Analysis Three-Phase Full-Bridge Diode Rectifier - |Voltage Source Inverters -Three phase |1 1o Motor Drives -Introduction
S4 Waveforms Inverters

SLO-2 |IGBTs - High-Voltage Power Switches |Buck Converter Design of Dynamic Breaking Unit Yoitage Sourge Inyerters gllieo phase Induction Motor Drives.

Inverters applications

SLO-1 | Power Integrated Circuits Boost Converter - Components Design of Dynamic Breaking Unit. Current Source inverters g;;iur:tt’;g nn‘lf;t(;)gsVanable Speed Drive
S5 . - .

SLO-2 |Power Integrated Circuits Examples Boost Converter - Circuit Calculation of DC-Link Power Current Source inverters applications g;iurgttll% n,:](;t(;)ésVanable Speed Drive

) . ) : . o Voltage Control Techniques — Sinusoidal | Torque and speed control of Induction -

. SLO-1  |Smart Power Devices Boost Converter - Analysis Calculation of DC-Link Power PWM (SPWM) Technigue Motor Drives

SLO-2  |Smart Power Devices. Boost Converter - Analysis. Three-Phase Full-Bridge. Thyristor AC-DC | Voltage Control Techniques — Sinusoidal | Torque and speed control of Induction -

Rectifier-Circuit Configuration

PWM (SPWM) Techniques.

Motor Drives.
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! Automotive Semiconductor Devices AC -DC Converters AC-DC Rectifiers DC - AC Inverters Automotive Motor Drives
Duration (hour) 09 09 09 09 09
SLO-1 Emerg/ng Device Technologies - Super- Buck-Boost Converter - Components Thre_e‘-Phase Fu_ll-Br/dge Thyristor AC-DC  |Current qontrol techniques - Fuqdame_ntals of Scalar and vector control
S-7 éunct/qn e I;;ctlﬂepr’-)Anal)I/:SI; e I(-)Iyster?SIsCtur;etnt ’?qntrol — for induction motors
i ‘merging Device Technologies - Super- ; o ree-Phase Full-Bridge Thyristor AC- urrent control techniques — Hysteresis . )
SLO-2 Junction. Buck-Boost Converter - Circuit Reclifias-VBvafoles Current Control Types of scalar control for induction motors
SLO-1 gz;ggg Device Technologies - SiC Buck-Boost Converter - Analysis Topology and Operation Modes Multilevel inverters Vector control for induction motors.
S-8 p . . .
SLO-2 gz\;g%?g Device Technologies - SiC Push-Pull Converter - Half Bridge Topology and Operation Modes. Multilevel inverters. Types of vector control for induction motors.
SLO-1_ |Power Losses in semiconductors Push-Pull Converter - Full Bridge Fire Angle Control Scheme Hard Switching Effects Induction motor drives for Electric Vehicles
59 SLO-2 Ther_mal Management in AC- AC Converters Fire Angle Control Scheme. Hard Switching Effects. . Induction motor drives for Electric Vehicles.
semiconductors
Learnin 1. Ali_Emadi” Handbook of automotive power electronics and motor drives”,3rd Edition, 2014 3. Rashid M.H., “Power Electronics Circuits, Devices and Applications”, Prentice Hall India, 3rd
Resourges 2. Ned Mohan, T.M.Undeland, W.P.Robbins,” Power Electronics: Converters, applications and design”, John Edition, New Delhi, 2004
wiley and Sons, 3rd Edition, 2006.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) o o
Loval of o s CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember . Y b, P o
Level 1 Understand 40 % - 30 % - 30% - 30 % - 30% -
Level2 (APl 40% - 0% . 40% A 0% - 40% -
Analyze
Level3 ~ |Evaluate 20% 4 30 % - 30 % - 30% . 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a..jegan@kpit.com

1. Mr. Arockiya Vijay, SRMIST, arockiaj1@srmist.edu.in

1. Mr. Srividya K, SRMIST

2. Mr.Jesu Godwin

D, SRMIST
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Course 18AUE412T | Course Name STATE SPACE ANALYSIS AND DIGITAL CONTROL SYSTEM Qs E Professional Elective L T, pC
Code Category 3]0/ 03
Pre-requisite Courses Nil Co-requisite Courses | 18AEE317J Progressive Courses [Nil

Course Offering Department | Automobile Engineering Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)

CLR-1: |Define and understand the basics of discrete systems and digital control 1 2 3 1 2 3 4 5 6 7 8 9 |10 11 [12]13[14]15

CLR-2: |Design and implement digital controllers for discrete time models = ® = o £ 2

CLR-3: |Formulate state space models for dynamics system £ < < 2 -2 2|5 § S| o S

CLR-4: |Acquire the fundamentals of pole placement design and state observers = = = 24 § g3 8 3| E£ o8 8| g 9

CLR-5: |Explore the techniques involved in optimal control design % p Ry - é B8 | APEAR= B ETS El S22 «|alw

s5/82|/8E| |25 2 53|28/83 8 25 8/ ExE|RBEIS gl d

. . . Lolcs|am® 50| 8| 2> cw 8c|oc|Sw| |=5|E| 5% 2/ 9|0

Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: o | JEISE SSlaldl8 8233 &5a3g8 2288|5212

CLO-1: |List and recognize the various discrete systems and digital control 1 90 85 H M| M M L L Lt L M I M| L [M|H|IM|M

CLO-2: |ldentify and solve the various digital controllers for discrete time models 2 90 85 H |H|l M H M I M| M |L| M |L| M |H|HIHIM

CLO-3: |Experiment on the various state space models for dynamics systems 2 85 80 H | H| M H M I M| M |L M | L| M |HIH|H|M

CLO-4 : |Relate and use the pole placement design and state observers 2 85 80 H | H| M H M I M| M | L M | L| M |HIHIH|M

CLO-5: |Investigate and implement the optimal control design 3 85 80 H |H| H H M |H  H | M M M| M |H H|H|H

Signal Processing in Digital Control

Models of Digital Control Systems and

Control System Analysis With State

Pole Placement Design and State

Lyapunov Stability Analysis and Optimal

Duration (hour) Algorithm Variable Methods Observers Control
09 09 09 09 09
-1 SLO-1  |Introduction Signal Processing Introduction to Z transform Introduction to state space analysis State feedback Overview Basic stability definitions
SLO-2 | Control system terminologies Z domain specification State variable representation of system Stability improvement by state feedback | Theorems on stability
SLO-1 C/agstcal approach to analogEeRligter Z-do_maln dgscr/p R1L5rsqmaed State variable representation. Introduction to Pole Placement Sign definiteness of functions and matrices
52 design continuous time plant
Classical approach to analog controller ~ |Z-domain description of sampled . . Necessary and sufficient conditions for Lyapunov Stability Theorems for linear and
SLO-2 . ; . State space analysis of systems overview ; :
design. Cont continuous time plant. Cont arbitrary pole-placement nonlinear systems
SLO-1  |Introduction to digital control system Implementation of Digital controllers State space analysis of systems. Cont i%c;léft%iSSource Apors-SingRIpasss Lyapunov's first or indirect method
S-3 —T o ; :
SLO-2 Configuration of basic digital control PI,PD,PID controllers Coqvers:on of tranSiE e State regulator design Lyapunov's second or direct method
system scheme variable model
SLO-1  |Basic discrete time signals Tunable PID controller Transfgr functiorr forsfats. uariall enes State regulator design. Lyap unov function candidate and Matrix
S4 . ' ' . numerical Examples _ Equation
SLO-2 Time domain models of discrete time Tunable PID Speed Control problem Transfgr function to state variable model Slatd observers Parameter Optimization
system numerical Examples. Cont
SLO-1 | Transfer function Overview Conversion of Canonical state variable to |Conversion of Canonical state variable to Design of state observers Optimal control examples
transfer function mode/ transfer function model
S5 Conversion of Canonical state variable to
SLO-2 |Transfer function Models Digital temperature control transfer function model Numerical State observers for linear systems Performance indices
Examples
SLO-1 | Transfer function Models. Concepts of controllability State observers for linear systems State observers for non- linear systems | Quadratic Performance index
56 SLO-2 |Introduction to Stability analysis Z-plane specification for-control SRl plaiohisseEtolica RSt State observers examples. Quadratic Performance index example

design

Examples
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Sianal Processing in Diaital Control Models of Digital Control Systems and Control System Analysis With State Pole Placement Design and State Lyapunov Stability Analysis and Optimal
Duration (hour) 9 gintg Algorithm Variable Methods Observers Control
09 09 09 09 09
SLO-1 S(ab:{:ty on z-plane and the Jury stability Z-plgne specification for control system | Concept of observability Numerical Digital control system with state feedback |Performance indices examples
57 criterion design. examples ' :
SLO-2  |Sampling as impulse Modulation Introduction to digital compensator State feedback with integral control State feedback with integral control Quadratic Performapce index example
State regulator design
SLO-1 Pract/c_al aspects on the choice of Digital compensator design using Multivariable control system overview. Dead beat control concept State (egulator design through Lyapunov
s8 sampling rate frgquency response ' o i equation
SLO-2 |Principles of Discretization Digital compensatgr ogigiusiig e s dumorical Multilevel inverters. Duality and Observability
frequency response. Examples
SLO-1 |Routh Stabiliy criterion IDlg/tal compensator design using root Digital state space Models Dead beat control by state feedback and th/mal statf_a regulator through the matrix
-9 ocus plots . : Dead beat observers riccati equation
SLO-2  |Routh Stability criterion-. g’f&f’pﬁg[: pensator (ESEEEEEEE Digital state space Models Examples System identification and adaptive control |Optimal digital control systems
1. MG opal “Digital Control and State Variable Methods”, 4th edition, Tata McGraw Hill Education Pvt.Ltd. 2012 2. Richard.C.Dorf and Robert.H.Bishop, “Modern Control System” 12th edlition
Learning 2. Kats uhiko Ogata “Discrete time control system” 2nd edlition ,Prentice Hall Pvt.Ltd,2012 Pearson Prentice Hall, 2013.
Resources 3. J.Nagrath and M.Gopal, “Control System Engineering”, New Age International publishers, 5th Edition, 2007. 3 Benjamin.C.Kuo, “Automatic control systems”, Prentice Hall of India, 7t
Edition, 1995.

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
Lovel ofoms CLA-1(10%) CLA-2 (15%) CLA- 3 (15%) CLA- 4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 [omemoer 40% ; 30% g 30% ; 30% . 30% .
Level 2 ﬁﬁg:ize 40% ) 40% . 40% . 40% . 40%
Level 3 E‘r’:'a‘::‘e 20% " 30% : 30% : 30% e 30%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Mr. Arockiya Vijay, SRMIST, arockiaj1@srmist.edu.in

1. Mr.Jesu Godwin D, SRMIST

2. Dr. P. Sathish Kumar,Jiangsu University, China sathishkumar8989@gmail.com

2. Mr. E. Joshua Paul, SRMIST
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Cé’(‘)‘(;ze 18AUE413T | Course Name MODEL BASED SYSTEM DESIGN Course Category| E Professional Elective '5 g g (33
Pre-requisite Courses 18AEE317J | Co-requisite Courses [Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |[Define and Understand the concept of V-development approach in automotive controller design 1 2 3 2] 3 4 516 7 8 9 |10 11 |12 131415
CLR-2: |Distinguish and demonstrate the different modelling techniques used in model based system design - » = o S 2
CLR-3: |Understand the architecture of ECU and Rapid prototyping Hardware £ S = 2 e 2|8 § S| on s
CLR-4 : |Understand the concept of real time simulation and HIL simulation = >~ =] |Po g g3 g |3 |8 o5 8lg |38
CLR-5: |Create models of physical systems using design of experiment methods % =B % B é 8% g ® Ela5|2 2| E E El SIZ2 4 2 «-|ale
5/ 82|85 £=/2 58 23 38|85 8|8« EBE3S S ol
. . _ LolsB|las 5|8 a8 8B(o|Sw| 2|=5|E|58% /29|90
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: o SEISE SSlal88 2821863 882 |SIaEI5|21219
CLO-1: |Identify and Build mathematical models for components in a system. 1 90 | 85 H M| M M | L|L L LI/ M |M| L IM|[HIM|M
CLO-2: |Investigate on the continuous refinement and improvement to generate accurate models 2 90 | 85 H |H| M H MM M |L M |L| M |H| H|H|M
CLO-3: |Experiment and run Hardware-in-the-Loop Simulations (HIL) 2 85 | 80 H I H| M H MM M |L| M|L| M |H|H|H|M
CLO-4: |Relate and apply basic control algorithms to a real physical system 2 85 | 80 H | H| M H MM M | L] M |L| M |H| H|H|M
CLO-5: |Apply verification and validation methods to a physical system model 3 85 | 80 H |H| H H M|HIl H M| M | M| M | HIH|H|H

Duration (hour)

Model Based Design Approach

Modelling Techniques and development

ECU Architecture and Design

Real-time Simulation

09

09

09

09

Model Based System Design Application
09

Rapid Prototyping hardware architecture

Introduction to model based system design

SLO-1  |Introduction to design process Introduction to graphical modelling Introduction to real-time simulation
-1 and features software tools
SLO-2 f)ezst;ggmv:/,l)ctlgtlon and verficalgsiand State Flow Modelling Programming analog ,digital interface Standalone Plant Simulation Overview of Simulink and Sim driveline
SLO-1 | Design process implementation State machines Modelling il rrorfaco L ek lile Standalone Controller Simulation Modell(ng a series hybrid electric vehicie in
52 controller ' : ' Sim dr/‘ve line ' ' . -
SLO-2 |Introduction to model based design Algorithmic models ECU Design - Need for ECUs B contpller Simuiation on single Modell(ng a Seres hybrid electric vehicle in
target Sim drive line.Cont
SLO-1  |Model based design in functional level Transfer function modelling Advqncgs in ECUs for automotive Q" confoller simuiation'on single Driver model in Simulink
53 application targe't. Cont‘ :
SLO-2  |Model based design in Architecture level ~ |State space modelling Requirements for ECU design 5;2 igvltlr/gltllgrn by Separatisgitagipiant from Battery model in Simulink
SLO-1 _ |Model based design in implementation level | Event based Modelling Design complexities of ECU Real-time simulation.Cont Modelling electric motor in Simulink
S-4 SLO-2 Key.barn‘ers in adaptation of model based Statls‘t{cal‘modellmg for system Selection of sensors for ECU design Controller and Plant on real time target Moqellmg speed tracking controller model
engineering identification in Simulink
SLO-1 | Introduction to V-development cycle Matﬁemgtlcal Modelling for automotive Selection of interfaces for ECU design Controller and Plant on real time target Modellmg of a single cylinder IC engine in
S5 applications Cont. powen(a/n block' set ' -
SLO-2 | V-developments cycle significance Simple motor and generator model Selection of actuators for ECU design V and V using HIL RT Model Modell/ng of a single cylinder IC engine in
powertrain block set.Cont
SLO-1 | V-development cycle in automotive domain Simple IC engine model, Controller Selection of actuators for ECU design V and V using HIL RT Model case study Mode//ng' of an IC engine controller in
$6 model .Cont powertrain block set
SLO-2  |Rapid control prototvoin IC enaine Controller model ECU Hardware -Architecture of an Implementation of communication Modeling of an IC engine controller in
p protolyping 9 advanced Microcontroller interfaces powertrain blockset.Cont
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Duration (hour)

Modelling Techniques and development

ECU Architecture and Design

Real-time Simulation

Model Based Design Approach
09

09

09

09

Model Based System Design Application
09

SLO-1  |Model-in-loop simulation Quarter car model Overview of on chip peripherals Verification of communication interfaces | Virtual modelling of electrified powertrains
S7 SLO-2 |Software-in-loop simulation Cruise control model ECU on chip peripherals.Cont A/D Outputs implementation Xgﬁ’:ég;ieggg tOf slectrified
SLO-1  |Hardware-in-loop simulation Motor model and development. ECU protocol interfaces Control algorithm implementation Development a hybrid vehicle model

S-8 GPIO on the advanced Microcontroller

SLO-2  |Processor in the loop simulation Generator model Development. ECU Timing requirements in control algorithm | Development a hybrid vehicle model. Cont
SLO-1 | Vehicle in the loop simulation Motor controller model and development. | Overview of ECU programming Vegfcation O.f WS e goments in Sup ervisory logic implementation of Hybrid
59 control algorithm vehicle.
SLO-2 | Constraints in HIL,MIL, SIL,PIL yaor conioleg model and development. | .o jntortace challenges Control algorithm optimization HIL simulation of Hybrid vehicle.
Leamin 1. Pete r Wilson and H.AlanMantooth “Model based Engineering for complex Electronics system” 2013,Newness i Rashid M.H., “Power Electronics Circuits, Devices and Applications’,
Resourges 2. Web course by Zachariah chambers and Marc Herniter —Rose Hulman institute of technology on “Introduction to model based Prentice Hall India, 3rd Edition, New Delhi, 2004
design and Advanced model based design.”

Learning Assessment

, Continuous Learning Assessment (50% weightage) . s o
Lovel ofr?rlr?imr? CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 [oomemoer 40% 3 30 % : 30 % : 30 % ' 30% .
Level 2 ﬁgg:ize 40% 4 40% . 40% . 40% ; 40% -
Level 3 E::;‘:Z‘e 20% - 30% 1 30% 3 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com 1. Dr. P. Sathish Kumar,Jiangsu University, China sathishkumar8989@gmail.com 1. Mr. Srividya K, SRMIST

2. Mr.Jesu Godwin D, SRMIST

2. Jonny N, BGR Energy systems, jonnynallathampi@gmail.com 2. Mr. Arockiya Vijay, SRMIST, arockiaj1@srmist.edu.in
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Course 18AUE414) | Course Name | MODELLING AND CONTROL OF ELECTRIC AND HYBRID VEHICLES ourse | | Professional Elective L TIPIC
Code Category 210213
Pre-requisite Courses 18AEE317J Co-requisite Courses | Nil Progressive Courses | Nil
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |State and classify the electric and hybrid power train technologies 1 2 3 2 3 4 5|6 7 8 9 |10 11 [12[13[14 |15
CLR-2: |Investigate and interpret the performance characteristics of EV / HEV power train components = » = o IS 2
CLR-3: |Classify and test the various EV / HEV energy storage technologies £ Sl = 2 =2 2|5 E S | o s
CLR-4: |Develop and relate the various Energy management control techniques for EV and HEV vehicles = E 2o § 3|8 3|3 s % o3 g = S
CLR-5: |Formulate and implement the Vehicle Dynamics Control Systems for EV and HEV vehicles S -1BE2|B2| g3 |2 Elas|t C|E= E SIZ24| 2| |®™
SEs8|5E|l g2 e|l58|25|5:5 |85 g|8BL|E|88| S| |/
: ] , 23 85 85| 28| 8|z22|cga8ic =62 25 E|58 2 299
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: o | el | SS 8|88 2258 6aT|BS|S|laFf |58 (9|2
CLO-1: |Compare and operate the different electric and hybrid vehicle power train configuration. 1,2 | 90 85 H M| M M | L|L| M ]|L L L L IM|H|M|M
CLO-2: | Demonstrate and design the EV / HEV power train model and its components. 23| 8 80 H |H| H H M/M|H|L|IM|M|] L |M|H|H|H
CLO-3: |Identify and examine the storage batteries, fuel cells and ultra capacitors used in vehicles. 1,2 | 85 80 H M| M M | L|L| ML L L L IM|H|H|M
CLO-4: | Construct and solve the EV / HEV power and energy management systems. 23 | 8 | 80 il | S H|{LIM| H|L|M|M| L | M|H H|M
CLO-5: |Design the driver, vehicle, environmental model of EV/HEV dynamics control system 2, 85 80 H | H H H M| M| H L L M L M| H|H|H
. ) , . : , . |Modelling and Characteristics of EV/HEV Energy, Power Management Systems
Duration (hour) Introduction to Electric Vehicles Electric and Hybrid Power train Technologies Power train Components Energy Storage And Techniques For EV and HEV
12 12 12 12 12
SLO-1 ;rg?\;{gfﬁoggfvgattrt:ilggéi‘;;"srﬁg’?c’eS Electric Motor Performance characteristics — |Electro chemical batteries- Electro RN enacement controllers Fundamentals of Vehicle Dynamics
-1 Traction g { Power and torque generation chemical reactions o g Control (VDC) Systems —Driver Mode!
SL0-2 Introduction to Battery Electric Vehicles |Electric Motor Performance characteristics —  |Electro chemical batteries- Electro Power /Energy management controllers. |Fundamentals of Vehicle Dynamics
(BEV'’s) — Energy sources and storage Efficiency, DC Motors chemical reactions Cont Control (VDC) Systems —Driver Model
. . Electric Motor Performance characteristics — ; .
SLO-1 Fuel Cell Electrlc vehicle (FCEV) Induction AC motors, Steady state Battery technologies — Lead acid battery Battery Management system (BMS) for |Fundamentals of Vehicle Dyngmlcs
technologies ] EVand HEV Control (VDC) Systems —Vehicle Model.
S-2 Performance analysis
SLO-2 Fuel Cell Electric vehicle (FCEV) Electric Motor Performance characteristics — |Battery technologies —Nickel based Battery Management system (BMS) for |Fundamentals of Vehicle Dynamics
technologies Permanent Magnet AC Motors ,BLDC motors |batteries EV and HEV Control (VDC) Systems —Vehicle Model
S SLO-1 Lab 1: Introduction Lab Lab 4: Data acquisition using data loggers Lab 7: Testing and validation of Electric |Lab 10: Direction control of Electric Lab 13- Revision Lab
34 | SLO-2 ) and virtual instrumentation hardware Vehicle Battery Vehicle motors '
, , . ), Rule based Control Strategies for HEV |Fundamentals of Vehicle Dynamics
SLO1 Hy brl'd‘EIe‘c tric Vehicles- De_zgree of Battery_ Performaqce _Charag opstcsECaler. Lithium based batteries —Lithium polymer|and PHEV —Deterministic Rule-based | Control (VDC) Systems —Environment
Hybridization, Parallel hybrid Capacity, Open circuit terminal voltages E ;
S5 ,Fuzzy rule based control strategies Model
Battery Performance Characteristics-Charae Rule based Control Strategies for HEV |Fundamentals of Vehicle Dynamics
SLO-2 |Hybrid Electric Vehicles-Series Hybrid 4 9 |Lithium based batteries ~Lithium polymer|and PHEV —Deterministic Rule-based, |Control (VDC) Systems —Environment
and Discharge rates .
Fuzzy rule based control strategies. Model.
) . . e . Battery Performance Characteristics-SOC, . g Optimization based Control Strategies — . .
. SLO-1 |Hybrid Electric Vehicles-Power split SOD, DOD Lithium based batteries —Lithium ion Optimization Problem formulation Working principle of VDC Systems
SLO-2 Hybr/_d Elegtr/c Vehicles-compound Hybrid | Battery Perfqrmance Characferlstlcs-Battely Lithium based batteries —Lithium ion Opt(m/_zat/_on based Control Str_ateg/es ~ | Working principle of VDC Systems.
Configuration Energy Density, power density Optimization Problem formulation.
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Modelling and Characteristics of EV/HEV

Energy, Power Management Systems

Duration (hour) Introduction to Electric Vehicles Electric and Hybrid Power train Technologies Power train Components Energy Storage And Techniques For EV and HEV
12 12 12 12 12
SLO-1 |Lab 2: Introduction to Virtual . ; f : Lab 8: Testing and Validation of Electric . S . .
7?8 SLO-2 Instrumentation and Rapid control (L:gs d?t.iérr;ﬁ,fa;;?ng img / ;g; gkzgna/ Motor for power assisted Steering é?é)ctgc EL%ZZZIC diferential Design for Lab 14: Lab Model Examination
prototyping hardware g using system
i y ) . . .., |Battery Performance Characteristics-Specific |Ultra-capacitors —Basic principle, Global Energy/Power Management .
SLO-1 |Plug-in Hybrid Electric Vehicles (PHEV's) energy and Specific Power Performance, Ultra High speed flywheels | Optimization VDC System Overview
59 Ultra-capacitors -Basic principle Real-time Energy/Power Management |/ Implementation on Efectric and
SLO-2 |Hybrid Hydraulic vehicles (HHV) Inverters and Motor drives p iC PrifciLs, Mo el 9 Hybrid Vehicles-structure of the control
Performance, Ultra High speed flywheels | Optimization. system
Nop Tl VDC implementation on Electric and
SLO-1 |Pneumatic Hybrid Vehicles (PHVs) Inverters and Motor drives p pie, working , Optimization techniques Hybrid Vehicles-structure of the control
requirements and specifications
S-10 system.
SLO-2 |Power/Energy Management System Regenerative Braking Characteristics Fuel‘cells ~Principle, wg(klng, Optimization techniques Control system Design and simulation
requirements and specifications study
SLO-1_|Lab 3:Control prototyping using graphical ) ) " . 3 .
11?1 2| sL02 programming methods Control prototyping Lf:tft' Cizntzc;lrc;);/aacrt:ators & theanidiearial fna(ﬁogr'sSp oed controlfer i SuERa Lab 12: Revision Lab 15: Evaluation & Discussion
using graphical programming methods protolyping
1. Amir Khajepour, M. Saber Fallah, AvestaGoodarzi-‘Electric and Hybrid Vehicles Technologies, Modeling and Control” - A 4, Ali Emadi, MehrdadEhsani, John M. Muller,“Vehicular Electric Power
Learning Mechatronic Approach-Wiley Publication, 2014 Systems” Marcel Dekker, Inc., 2004
Resources  |2. Igbal Husain, "Electric and Hybrid vehicles Design Fundamentals", CRC Press,second edition 2013 LT Electric vehicle Laboratory Manual
3. James Larminie, John Lowry, "Electric vehicle technology Explained" secondEdition, Wiley Publication, 2012 6. NI Systems “Compact Rio” Lab Manual
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) - o
Lo o CLA— 1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 20% 20% 15% 15 % 15% 15 % 15 % 15 % 15 % 15 %
Understand
Level 2 ﬁﬁzgze 20% 20 % 20 % 20% 20% 20% 20% 20% 20% 20%
Evaluate 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
Level 3 Create 10 % 10% 15% 15 % 15% 15 % 15 % 15 % 15 % 15 %
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Mr. Arockiya Vijay, SRMIST, arockiaj1@srmist.edu.in

1. Mr. Srividya K, SRMIST

2. Mr.Jesu Godwin D, SRMIST
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Course 18AUE415T | Course Name VEHICLE STABILITY AND CONTROL SYSTEMS urse E Professional Elective L T4 PJC
Code Category 3]/]0] 0|3
Pre-requisite Courses 18AEE317J Co-requisite Courses [Nil Progressive Courses [Nl
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)
CLR-1: |Define the concepts of vehicle stability and fundamentals of vehicle dynamics. 1 2 3 1 2 3 4 @) 6 7 8 9 [10] 1M1 |12 [13[14 15
CLR-2: |Design and Develop Vehicle, Road and driver models. = » = o IS 2
CLR-3: |Understand Longitudinal and Lateral stability control schemes £ Sl ES |2 ERE S § & |os £
CLR-4: |Distinguish between the effects of Longitudinal and Lateral stability £ =_ =28 58 |8 |3|8E % |[8lg |8
CLR-5: |Interpret the relation between vertical dynamics and ride stability control S =B5|3 gl |'s S| |2 § s8|%C |®|E®e E] E1Z2 4| 2| |
58285 53 3|8ss5 e s EsEE523gg
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 2|52 52 |SS|ls 8858123 8|53 51228 185/2812(212
CLO-1: |Use and Relate fundamental mathematical concepts to create a Vehicle Model 1.2 | 90 85 H |H| H H M | L L L M M| H | H|L|L|M
CLO-2: |Identify and Optimize parameters like driver behavior and road quality as inputs to check vehicle stability | 2,3 | 85 | 80 H |H| H H HIM M |L|H| M| L MM HIM
CLO-3: |Recognize the effects of Longitudinal and Lateral stability 1,2 | 85 | 80 fal 2L dal |l Tl H HI|L| M |M| H|M|H|H|H|H|H
CLO-4: |Design and check a vehicle for longitudinal and lateral stability 23 | 8 | 80 n] k|- [n} H HIM| M |H  H|H| M |H|M|H|M
CLO-5: |Create mathematical models of suspension behavior and control 23 | 85 80 H |H| H H H M| M | M| M | M| M | H M M| M
Duration (hour) Introduction to Vehicle Stability Vehicle, Road and Driver Modeling Longitudinal Dynamics and Control Lateral Dynamics and Control Vertical Dynamics and Control
9 9 9 9 9
SLO-1 |Introduction to stability of motion Introduction to Vehicle Modeling Introduction to longitudinal control Automated lane keeping Introduction to Automotive Suspension
S SLO-2 |Concept and analysis of stability in motion  |Introduction to Vehicle Modeling Adaptive Cruise Control Iféi:;lr?g? R automatod lane Passive suspension
SLO-1 | Static stability Vehicle Modeling Collision avoidance system Lane keeping with Bicycle model Quarter Car model — passive suspension
§2 SLO-2 |Dynamic stability Vehicle Modeling. Cont Automated Highway systems #eaen;bggip QR Sicyaigmods! - state Active suspension system
SLO-1 gfjgﬁzglcal forms for vehicielthRariie Friction coefficient Cruise controller design Steady state error from dynamic equation | Tradeoffs and Limitation of Active suspension
S-3 - - ; : ; -
SLO-2 Mathqmatlcal forms for vehicle dynamic Calculatln of forcll Pl Controller for first order plant Steady state error from dynamic equation. Pen‘ormqnce variable of quarter car
equations Cont suspension
SLO-1 |Eigen values Tire modelling PI Controller for second order plant Unity feedback loop system Natural Frequencies for the Quarter Car
S4 SLO-2 |Eigen values. Cont Tire Characteristics grlc?efggtsuz-tf) (;ntroller HRSHR-for-secllil Unity feedback loop system. Cont Mode Shapes for the Quarter Car
SLO-1 |Routh’s stability Effect of Wheel radius é:rs?gcimous ruigp gl Speed Loop analysis with a proportional controller 'gg [c) gz)g%ege Transfer Functions Using
5 SLO-2 |Routh’s stabilty criterion. Cont Effect of Wheel radius. Cont Autonomous cruise control -Headway  |Loop analysis with a proportional controller. |Approximate Transfer Functions Using
) ' control Cont Decoupling. Cont
SLO-1 |Co-ordinates of vehicle dynamics model Two track models fvgzp ti;i;iﬁ’iiggggztni%s}i fgcr)rrylvt:t’i/on Loop analysis with a lead compensator Verification Using the Complete Quarter Model
S Ada, ptive cruise control -Cruise control  |Loop analysis with a lead compensator. Verification Using the Complete Quarter
SLO-2 |Notation of vehicle dynamics model Reduced two track non-linear model | oar v s ; P analy; p : 9 p
with preview based on onsite information | Cont Model. Cont
S-7 | SLO-1 égzg;g;gg;ar: vehicle motion —During gzzcélModel - Requirements of road Vehicle Platooning fgg;;)lzgggtgf performance with Lead Optimal passive Suspension with 2DOF model
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Duration (hour)

Introduction to Vehicle Stability

Vehicle, Road and Driver Modeling

Longitudinal Dynamics and Control

Lateral Dynamics and Control

Vertical Dynamics and Control

9

9

9

9

SLO-2 |Longitudinal vehicle motion —During Braking |Course path of a Road Models String stability jRaiation of performance with Lead Optimal active Suspension with 2DOF model.
compensator. Cont Cont
SLO-1 |Vertical vehicle motion Road surface quality ';‘;2’;2 diogomeusiconirof il constant Overview of four wheel steering Linear Quadratic control
S-8 ; : .
' ACC -Autonomous control with constant | Four wheel steering system numerical L . .
SLO-2 |One DOF quarter car model Wind Strength - Effects fime gap policy oxample LQR Applications - active suspension
SLO-1 |Lateral vehicle motion —Bicycle model Human factors in driver automation | String stability of CTG spacing Policy Yaw rate and acceleration response LQR formulation for active suspension design
59 SLO-2 |Bicycle model in steady state cornering Simple PID driver Model gg%g SR e s Roicy. Lane Change Maneuver - 2WS VS 4WS chft formulation for active suspension design.
. . 5 - . = K} Rajesh Rajamani “Vehicle Dynamics and Control”, Second Edition, Springer 2012
Leaming 1. Dean _Karnopp Vefnc/e Dy na_mlcsj‘ Stability, f and Controf’, 2nd”edltlon, CRC Prgss, 2.013 4, Kiencke U and Nielsen L “Automotive Control Systems for Engine, Driveline and Vehicle” 2nd edition,
Resources 2. A.GalipUisoy, HeuiPeng, Melih C “Automotive Control System”, Cambridge University Press 2012 Springer 2005
Learning Assessment
, Continuous Learning Assessment (50% weightage) . s o
Lovel oppom s CLA—1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (0% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg"ee:tg‘;g 40% 2 30% : 30% - 30% : 30% -
Levelz  (APPY 40 % - 40 % - 40 % : 40 % 40% -
Analyze i . ’ it ’
Level 3 E::;‘:Zte 20 % - 30 % - 30 % - 30 % 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Dr. P. Sathish Kumar,Jiangsu University, China sathishkumar8989@gmail.com

1. Mr. Dennie John, SRMIST

2. Jonny N, BGR Energy systems, jonnynallathampi@gmail.com

2. Mr. Arockiya Vijay, SRMIST, arockiaj1@srmist.edu.in

2. Mr.Jesu Godwin D, SRMIST
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Course 18AUE416T | Course Name AUTOMOTIVE FAULT DIAGNOSTICS gure | o Professional Elective L T P.C
Code Category 3]0]0[3
Pre-requisite Courses Nil Co-requisite Courses | Nil Progressive Courses [Nl
Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil
((é:cﬁ;s)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the importance and procedure of fault diagnostics in for automotive field. 1 2 3 1 2 3 4 5 6 7 8 9 |10 1 12 |13 ]14 15
CLR-2: |Familiarize the fault diagnostics using tools and equipment o 2 . o = 2
CLR-3: |Know about various case studies in fault diagnosis = S = = e |0 2|3 2 § 5 5
= L | S, (8 |O|GE s |85 | 3
E_g2lg&||l58 s 8l sG5| |®|E® T |5|= o o
, ST 2o 2E|| 82| 5 c8|B8|Eo0| =|5< 3 2ls8 & ||
Course Learning Outcomes ’ . ! o 22|8c|l|lcs=|2|oc|>8| g5 2= 8|2<« E|8| 3
) At the end of this course, learners will be able to: 2085 8| | 22|88/ 28|38 3|22/ |86/ 5§ 28 2 |83/83' 3
(CLO): 30 ff|fF||Ge|d|lod|EX|=5|H|baqal|m| s olaic| 5 |a|a | a
CLO-1:  |Understand the concept of fault diagnosis 2 85 75 H |[M| H L H M| M |H| H M| L H |H|H|H
CLO-2: |Understand about on and off board diagnostics 2 80 75 H (M| H H H M| M |H| H | M| L M |H|H|H
CLO-3: |Perform fault diagnosis in automobiles 2 90 85 H |H| H H L MI M |HI M | M| M H |H|H|M
CLO-4: |Understand the various advances in fault diagnosis 2 85 80 H | M| H H H|H| H|H| H|H| M H |H|H|H
CLO-5: |Perform electrical systems diagnosis in automobiles 2 80 75 H M| M M H |H| H|H| H|H| M H |H|H|H
. Introduction Fault Diagnosis On and off Board Diagnostics Engine System Diagnosis Chassis and Brake System Diagnosis Electrical Systems Diagnosis
Duration (hour) 9 9 9
4 |_SLO-1_|Introduction To Fault Diagnosis, ; [ ’ . . ) ) Introduction To Engine System Introduction to electrical components
S-1 SLO-2 | Safe Working Practices And Technigues Introduction To ON and OFF Board Diagnostics |Introduction Engine Systems Diagnostics Diagrostics and Circuits
SLO-1 | Diagnostics On Paper . " . n ; i p ; N ) Sensing, signal conditioning
S-2 SLO-2 |Systems And Standards Introduction To Oscilloscope Diagnostics Engine Operation And Fuel System Anti-Lock Braking System Diagnostics overview
53 SLO-1 Mechqn/calAnd Electrical Diagnostic Sgnsors Assomated With Oscilloscope Ignition System And Emission System Traction Control System Diagnostics Mult/plexmg, Demultiplexing
SLO-2 |Techniques Diagnostics overview
S-4 SLO-1 Faults Codes Agtuator§ daaa Electronic Fuel Injection Diagnostics Tractlpn OBmltol System Diagnostics - Lighting System Faults
SLO-2 Diagnostics Steering
S-5 2::8; On - And - Off Board Diagnostics On-Board Diagnostics Various Perspectives Starting And Charging System Diagnostics ;ﬁfsnon Controf, SySeliBiggnostics - Auxiliary Faults
S5 SLO-1 |Data Sources . : Petrol/Gasoline On-Board Diagnostics Power F/ow Control And Energy Efficiency Transmission Systems Diagnostics In-Car eqedglnment Securlty_And
SLO-2 |Tools And Equipment's Analysis Communications Implementation
| SLO-1 |Oscilloscopes - Engine Management And Faulffinding ; 3 ] Body-Electrical Systems, Instruments
57 SLO-2 |Scanners/Fault Code Readers, On-Board Sensgrs Information Biagnostics On Steering System Faults
SLO-1 . . ) . . . ) Heating Ventilation And Air
S-8 SLO-2 Engine Analyzers On-Board Actuators Air Supply, Exhaust System Diagnostics Diagnostics On Tires Conditioning electrical faults
59 SLO-1 Application Methods And Procedure Sensors And Actuators Comparative Case Cooling And Lubrication System Case Stl{dy On Diagnostics Of Sub- Cruise Control, Air Bags Electrical
SLO-2 Study Assemblies faults
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1. Tom denton “Advanced automotive fault diagnosis”, Elsevier butterworth-heinemannlinacre house, jordan hill, 3. Routledge “Automobile Electrical and Electronic Systems”, 4 edition 2012,
Learning oxford ox2 8dp, uk - isbn-10: 0-75-066991-8 ISBN10:0080969429
Resources 2. Tom Denton “Automotive Electronics Handbook”, McGraw-Hill Publishing Co.; 2nd Revised edition 1999, 4. Newnes “Understanding Automotive Electronics’, 6th Revised edition
ISBN10:0070344531 2003,ISBN10:0750675993
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) I -
Lol ot oms CLA— 1 (10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 [remember 40% . 30% . 30% ! 30% . 30% .
Understand

Level2  [Aoply 40% L 40% - 0% ) 40% - 40% -
Analyze

Level 3 (E;‘r’:g::te 20% : 30% - 30 % - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.G.Giri Atalon_giri@atalon.co.in

1. Dr. P. Sathish Kumar,Jiangsu University, China sathishkumar8989@gmail.com

1. Mr. S.Kiran, SRMIST

2. Jonny N, BGR Energy systems, jonnynallathampi@gmail.com

2. Mr.Jesu Godwin D, SRMIST
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Course 18AUE417T | Course Name ELECTRONIC ENGINE MANAGEMENT SYSTEM Gourse E Professional Elective L T/ PJC
Code Category 3/]0] 0713
Pre-requisite Courses Nil Co-requisite Courses [Nl Progressive Courses | Nil

Course Offering Department Automobile Engineering Data Book / Codes/Standards Nil

Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learnin Program Learning Outcomes (PLO)

CLR-1: |Understand the components and operation of engine management systems. 1 2 3 21 3 4 5 |6, 7 [8] 9 [10] 11 [12|13|14]15

CLR-2: |Learn about the various Engine sensors and actuators = » = o £ 2

CLR-3: |Learn about the various Sl engine electronic ignition and injection systems £ Sy 2 |2 2| § & e =

CLR-4 : |Understand the various Cl engine electronic ignition and injection systems = = = 2o ;3 s & g 3 = = ] E,' = S

CLR-5: |Understand and study the engine emission control systems. % = 32|38 g | g §’ = § g = [ T ES ] é = 3 g — oo

. i B —t O 5| O =| © s T 5O T OSw ° 5] ' '

CLR-6 : |Understand the concept of on board diagnostic systems and system data % 'g :.»_ % :.:_ § §, § 3 % % E‘ § % § % E % g 2 £ £ % § :‘Q 3123
S0 4ia | i&I| uw¥|laloalgsx|SS5|p e .. Oolair|S|a|a |a

Course Learning Outcomes (CLO): |At the end of this course, learners will be able to:

CLO-1: |Apply knowledge on modern engine control strategies 2 75 73 HIL| M M L L, L L, L |L| L |LIHM|L

CLO2 - Ana[yze basic electrical and electronic devices and sensors, Ignition and Fuel Injection Systems involved in Si y 80 78 T L L MLl wm Llvlimle

engine management
CLO-3 : Ana[yze basic electrical and electronic devices and sensors, Ignition and Fuel Injection Systems involved in CI ) 75 73 ol [ Py M colelb el el L LRI ML
engine management

CLO-4 : |Understand the role of various actuators in engine management 2 85 | 80 H | L oG H L L, M |L L |L| L [M|HIL|L

CLO-5: |Describe the key Computer controlled engine Systems 2 75 72 HIL| M M L L, L |L| M |L| L |LIHM|L

CLO-6: |Access, and interpret on hoard diagnostic system information 2 75 73 H L] M M L |, L L M |L| L |LIHM|L

Fundamentals of Automotive Electronics

Sensors and Actuators

S| Engine Management

Cl Engine Management

Digital Engine Control System

Duration (hour) and control
9 9 9 9 9
S-1 SLO-1 \lntroduction o Electronic Engine Inductive, Hall Effect sensors g of IEHEEE Introduction to Cl engine management Engine Mapping
SLO-2 |management System systems
s2 SLO-1 Open and Closed loon control stratedies Thermistor, Piezo Electric sensors o S Fuel injection system parameters affecting |Effect of Air-fuel ratio/Spark
sLo2 | P P 9'8S | Piezo resistive based sensors P q 4 q combustion timing/Exhaust gas Re circulation
S-3 gtg; Electronic Fuel Injection Systems Throttle position, Mass air flow sensors ggr;g;:tless (Breaker oo Noise in Cl engines knock control algorithm
S4 SLO-1 |Single-Point, Multi-Point Fuel Injection  |Crank shaft position and Cam position Solid state ignition system Emissions from Cl engines EGR Control algorithm
SLO-2 |systems sensors
S-5 2::8; Electronic ignition systems Engine Speed sensor, Knock Sensor  |K - Jetronic, L - Jetronic fuel injection system f}l/‘e;;:;ﬁmcally Call-olont infection Integrated engine control system
SLO-1 | Starter Motor working Exhaust oxygen level sensor (two step, |Cold start and warm up phases, idle speed T . A ) L
S SLO-2_|Introduction to Engine control linear lambda and wide band) control Cormpglililss! injoction system Electromagnetic compatibilty
S-7 SLO-1 |PI,PD,PID Control Manifold temperature and pressure Acceleration and full load enrichment, Diesel injection system components EMI suppression techniaues
SLO-2 |Look up tables sensors Deceleration fuel cut off, Fuel control maps Principle and working P q
o | SLO-1 |Fuzzy logic control technique . Electronic spark timing and control, Spark . . .
S-8 SLO-2 |Adaptive control techniques Solenoid and stepper motor advance ,Spark Retardation Fuel pump, Fuel injector On board diagnostics Tool
S-9 | SLO-1 |Sland Cl Engine Control Relay (four and five pin) Closed loop control of knock
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. Fundamentals of Automotive Electronics Sensors and Actuators S| Engine Management Cl Engine Management Digital Engine Control System
Duration (hour) and control
9 9 9 9
5LO-p |Combustion Performance and emission Rail pressure limiter, Flow meter, EGR | Trouble shooting on EMS and On board
Parameters valve diagnostics system
1. Understanding Automotive Electronics 8th Edition A ' L
. Authors: Wiliam Ribbens Paperback ISBN: 9780128104347 Imprint: Butérworth-Henemann  |>- ~ Diesek-Engine Management Hardcover - 20 Jan 2006 by Robert Bosch GmbH (Author), SAE Publications
Learning ) . 4, Gasoline Engine Management (Bosch Professional Automotive Information) Paperback — 13 Aug 2014,
ReSOUIces Published Date: 18th June 2017 SAE Publications
2. Tom Denton “Automotive Electronics Handbook”, - - McGraw-Hill Publishing Co.; 2nd Revised . b L
edition, 1999, ISBN10:0070344531 5. Automotive Fuel and Emissions Control Systems, 4th Edition James D. Halderman ©2016 |Pearson

Learning Assessment

, Continuous Learning Assessment (50% weightage) . L o
Lovel o oms CLA— 1 (10%) CLA-2 (15%) CLA-3 (15%) CLA~ 4 (10%)f Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 [oemomoer 40% . 30% 5 30% : 30% - 30% .
Level 2 ﬁﬁg:zze 40% : 40% : 40% - 40% ! 40% .
Level 3 E‘r’:;‘::te 20 % : 30% . 30% a 30% : 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr.Jegan Amirthalingam, Senior Educator, KPIT a.jegan@kpit.com

1. Dr, Teoh Yew Heng, University Sains, Malaysia, yewhengteoh@usm.my

1. Mr. S.Kiran, SRMIST

2. Mr.G.Giri Atalon giri@atalon.co.in

2. Mr. Sam Jebakumar, SRM IST, jebakumj@srmist.edu.in

2. Mr.Jesu Godwin D, SRMIST
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Cé)g(gze 18AUE455T Course Name MACHINE LEARNING APPROACH FOR AUTOMOTIVE APPLICATIONS  |Course Category| E Professional Elective I:; -(l)- g g
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department Automobile Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of leaming this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: Understand the basic concept of condition monitoring and Machine learning algorithm. 1 2 3 1 2 3 4 5|6 7 8 9 [10] 11 [12|13 /1415
CLR-2: Understand the different types of sensor signals and data acquisition system. & < ol . s S| o
CLR-3: Interpret and relate the different signal processing techniques. g = |2 o é = = % o3 < S =
CLR-4: Compare and contrast the classification and regression models. s 2 E IS E 2| g 3| E" E5 5 g =] E g % = g 2 é % g g — | @
CLR-5:  |Understand the implementation of condition monitoring techniques for automotive application. S E FEE eSSz S 12t 52 38158 é 25 ESE 29 alg
Sfias 5% | S¢ o888 58218 h3|m 22 |8|af|5|8 2%

Course Learning Outcomes (CLO): [At the end of this course, learners will be able to:
CLO-1:  |List and recognize the various machine techniques and condition monitoring techniques. 1 90 85 H M| M M [ [E L LI M M L IM|H|M|M
CLO-2:  |ldentify and Estimate Parameters of signals using different sensors. 2 90 85 H H| M H  [M[M| M L M LI M |[HIH|H|M
CLO-3: |Identify and use various signal processing techniques. 2 85 80 H |H| M H M/M| M |[L| M |L| M |H|HH|M
CLO-4:  |Relate and use the various classification and regression models. 2 85 80 H H| M H [ M[M| M Ll M LI/ M |[HIH|/H M
CLO-5: |Investigationof condition monitoring for automotive application. 3 85 80 H H H H [M|H| H M| M [ M| M |[HIH|H|H

Duration (hour)

Introduction to Condition Monitoring

Instrumentation

Signal processing

Pattern Recognition

Application and case studies of condition
monitoring

09

09

09

09

09

Types of Sensors in Condition Monitoring

SLO-1 |Introduction to Machine Learning ; 15 Basic Signal and Systems Concepts Feature Extraction Methods Application and Case Studies of Bearings
-1 and its Appl/cat/on. a” .
SLO-2 |Introduction to Condition Monitoring ;-% gi;%i)%g%;sn’n fgpraltion Monitoring Basic Signal and Systems Concepts Feature Selection Methods Application and Case Studies of Bearings
SLO-1 | Types of Machine Learning Techniques | Different Types of Vibration Sensors Time Domain Analysis Ftleatu.re‘ Jroducgon using FCAS Case Study of Gearbox
52 Discriminant Functions
SLO-2 Superwsed, Unsupery/sed And Working Principle of Piezoelectric Type Time Domain Analysis Feature Reduct/on using PCA - Decision Case Study of Gearbox
Reinforcement Learning Transducer Boundaries
SLO-1 |Machinery Failures Different Types of Sound Sensors Frequency Domain Analysis Feature Reduction using Decision Tree Case Study of Engines
S8 SLO-2 |Basic Maintenance Strategies %g;ﬁgﬁozremc’p Vot Figo Fleld Armay Frequency Domain Analysis Feature Reduction using Decision Tree Case Study of Engines
SLO-1 g?ctors‘ Influencing Maintenance Bgs:c Principle of Acoustic Emission (AE) Time-Frequency Analysis Classification using Maximum Likelihood Structural Health Monitoring
S4 rategies ' . Signals and Nearest Neighbour
SLO-2 g?rc;tg;i;r;ﬂuencmg Maintenance Working Principle of AE Sensors Time-Frequency Analysis Bayesian Theory Structural Health Monitoring
SLO-1 |Machine Condition Monitoring TWyp es o Tgmp g mensors and its Wavelets Analysis Neural Networks Machine Tool Condition Monitoring
S5 lorking Pr/nCIpIe' :
SLO-2 |Machine Condition Monitoring Typ es of U/‘tra‘son/c LR s Wavelet Packets Neural Networks Machine Tool Condition Monitoring
Working Principle
S-6 | SLO-1 |Condition Based Maintenance Activity Different Types of Infra-Red Sensors A\C;ggz;,iferiSS/gnatures DA e Fuzzy Logic Machine Learning Vs Deep Learning
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SLO-2 |Condition Based Maintenance Activity Working I?rlnp iples of IR'Sensorandis V/brat./on el o fotafing Fuzzy Logic Machine Learning Vs Deep Learning
Key Application Machines
SLO-1 | Transducer Selection and Location Oil Analysis g’b rgt/on S{gn%’ure;. o el Support Vector Machines (SVM) Machine Learning Vs Artificial Intelligence
S.7 V%c:%r.ocaélpg tac mc;sF =
i ) ) ibration Signatures of Faults in . . . ) o )
SLO-2 | Transducer Selection and Location Thermography Reciprocating Machines Proximal Support Vector Machines (PSVM) |Machine Learning Vs Artificial Intelligence
SLO-1 |PC Interfacing and Virtual Instrumentation |Motor Current Analysis Detection and Diagnosis of Faults Regression- Linear mgﬁglﬂi;eammg Applications Across
S-8 . . —
SLO-2 |PC Interfacing and Virtual Instrumentation |Motor Current Analysis Detection and Diagnosis of Faults Regression- Linear mﬁr;;rrlieesLearmng Applications Across
SLO-1 |Data Driven Approach in Machine Learning|, Data Acquisition System (DAQ) Classification and Regression Regression- Polynomial Tutorial
59 SLO-2 ﬁcﬁ%'%nven Approach in Machine Signal Conditioning Classification and Regression Regression- Polynomial Tutorial
1. ?g{l)aﬁgeas D., Fritzen C P. and Guemes A. - ‘Structural Health Monitoring’ - Published by ISTE Ltd., USA - 5. Norton M. and Karczub D. — ‘Fundamentals of Noise and Vibration Analysis for Engineers’ —
Learning At . o Cambridge University Press - 2003 - 2nd Edition
Resources 2. Clarence fje Siva . Vibration a nd Sf.’OCk Handbqqk CRC. Tgy Ic?r & Francis - 2005 6. .DudaR. 0., Peter Hart E., and Stork D. E. - ‘Pattern Classification’ - Wiley Indlia - 2007 - 2nd Edition
3. Collacot - ‘Mechanical Fault Diagnosis and Condition Monitoring- Chapman - Hall — 1987 7 Strang G. and Nouven T. - ‘Wavelets and Filter Banks' - Wellesley-Cambridae Press 1996
4. Davies - ‘Handbook of Condition Monitoring - Technigues and Methodology’ - Springer -1998 : 9 ©. and Nguyen 1. 4 9
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) - o
Lovelof o CLA -1 (10%) CLA -2 (15%) CLA- 3 (15%) CLA -4 (10%) Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember l by a o o
Level 1 Understand 40 % - 30 % - 30 % - 30 % - 30% -
Level2 /ARl 40% . 40% - 40% - 40% - 40% -
Analyze
Level 3 [Craluate 20% ; 30% : 30% : 30% : 30% :
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, and Conf. Paper etc.

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr.JeganAmirthalingam, Senior Educator, KPIT
<a.jegan@kpit.com>

1. Dr. P. SathishKumar,Jiangsu University, China sathishkumar8989@gmail.com 1. Dr. T. Praveenkumar, SRMIST

2. Mr. E. Joshua Paul, SRMIST
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