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Sl g <l ) Lo g 980 Al il Bl —alal) (g gtinall

)l g @ jlawd! Aaadia dalail - AUTS01
Background on Advanced vehicles - Advanced Driver Information (ADI) Systems -
Advanced Traffic Management Systems (Real-time traffic monitoring, Dynamic
message sign monitoring and control, Incident monitoring, Traffic camera monitoring
and control, Active Traffic Management (ATM), Chain control, Ramp
meter monitoring and control, Arterial management, Traffic signal monitoring and
control,Automated warning systems, Road Weather Information System (RWIS)
monitoring, Highway advisory radio, Urban Traffic Management and Control) -
Advanced Vehicle Control Systems (AVCS / AVEC), AVCS Space Utilization
Advantage, AVCS Safety Advantage, AVCS Feasibility Considerations, AVCS
Architecture Considerations, Liability Issues, Economic Considerations, Incremental
Deployment. - Vehicle air conditioning system - Vehicle emissions control systems -
Vehicle Noise control systems ( Active noise control system for automotive vehicle,
Recent applications of viscoelastic damping for noise control in automobiles, EMI
noise control methods suitable for electric vehicle drive systems - Energy
management system for automotive vehicle

bl il A< AUTS02
Introduction, vehicle electronic systems:market overview, key vehicle electronic
system  descriptions, Powertrain and Transmission Controls, Vehicle
Communications, Vehicle Safety Systems, Mobility Enhancement, Infotainment
Systems, Risks to Development of Mobility and Infotainment Applications,
Distracted Driving, Privacy Concerns, Cyber Security Concerns - Electronic
components overview , Microcontrollers, Automotive Sensors, Actuators,
Automotive Data Buses, Types of Automotive Buses - future activity, Vehicle
Electronic Trends, Illustrative Case Study: Keyless Entry Systems, Electronic and
Technological Applications - ENGINE MANAGEMENT, ecu control units, closed
loop systems, vehicle conditioning monitoring, Sensors and actuators of all types.

gl AUT503

An independent study for each student to write an article or intensive study of the
theory in the field or laboratory implementation experience and fully analyzed in the
study of the diploma.

A G A s s AUTS504
New concept engines, Alternative fuels, New combustion techniques, Emission
control technologies, Engine downsizing, Wate heat recovery, Soot formation
mechanics, Engine testing, Heat release analysis, Zero emission vehicles.

Sl Lagleiss AUTS05
Part 1: Power and energy requirements to cover traction resistance (rolling-, air-,
acceleration- and gradient resistance). Selection and rating of various drive systems
concerning operating performance, efficiency and environmental impact. Functional
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description and rating of various longitudinal components such as clutch, gearbox
differential and brake. Driving performance of motor vehicles (e.g. power based
acceleration capability, influence of the gear ratios on maximum speed and fuel
consumption). Driving limits (e.g. adherence based acceleration, gradient and
braking capability).

Part 2 : Basic knowledge and analysis of suspension systems. During the first part of
the lecture the main point of interest is in the subject "vertical dynamics" not only the
different requirements regarding the suspension itself, but also various other
components of the vibration-system car, especially the tires, springs, dampers and the
car seats, are introduced to the student. With the help of several mathematical models
the basic parameters of influence are discussed and the subject will be closed with an
introduction of the various analysing methods.

Part 3 : The third part of the course discusses the subject "lateral dynamics". The
basic structure of the tires, the suspension and steering system are explained. Simple
simulation models allow basic examinations of the stability conditions of the vehicle.
Examinations with consideration of the non-linear tire characteristics require a
transition from the simple simulation model to a complex three dimensional four
wheel vehicle model.

Jigal el S yaabnglis  AUT506
Familiarization with the type of engine, engine parts and components. - Introduction
to engine specific media systems, e.g. cooling water-, lubricatingoil-, fuel and air
systems. - Structure and contents of the manufacturer’s technical documentation. -
Explanation of maintenance job cards in order to conduct individualmaintenance
tasks. - Procedures to order spare parts. - Use of external manufacturer’s
documentation.

1880 Jily Laglsiss AUTS507
Global Energy Overview, gasification of coal, clean liquid fuels from coal, coal slurry
fuel, liquid fuels from natural gas, resids, liquid fuels from oil sand, whale oil from
oil whale, Methanol synthesis from syngas, Ethanol from corn, Ethanol from
Lignocellulosics, Energy from Biomass conversion, energy generation from waste
sources, geothermal energy, nuclear energy, fuel cells.

8 pidly Jlady) s jae clisla (8 asadll La gl siS AUT508
Introduction, overview, Key potential benefits: GDI engine versus PFI engine, direct-
injection gasoline fuel system , fuel system requirements, Fuel injector
considerations, fuel spray characteristics, atomization requirements, single-fluid high-
pressure swirl injector , effect of injector sac volume , air-assisted injection, best
practice performance of current GDI injectors, future requirements of GDI fuel
sprays, combustion chamber geometry and in-cylinder mixture dynamics, flow
structure, fuel - air mixing , combustion process and control strategies, combustion
chamber geometry, in-cylinder charge cooling. engine operating modes and fuel
injection strategies.

Jnall cligle & atadll Laglgii  AUTS509
Introduction, approaches for Reducing Diesel Emissions, Engine Controls, Exhaust
Controls, Flow-Through Diesel Oxidation Catalysts, Diesel Oxidation Catalyst,
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Regeneration Catalysts, Particulate Filters, Operating Characteristics and
Performance ( Closed Crankcase Filters, Flow-Through Partial Filters, High
Efficiency Filters, Filter Regeneration (passive and active regeneration), fuel-borne
Catalysts, Filter Maintenance.

Jisal) a8y o8a Laglgis  AUT510
Diesel Basic (theory and Practical work), The history and basics of Diesel systems,
supply pumps, injectors and test benches, Test bench maintenance and mounting of
Bosch type pumps onto the test bench, Dismantling, assembling and testing of supply
pumps and Bosch injectors.
A-type Diesel Fuel Injection (Theory and Practical work), The Basics of in-line
Diesel systems, supply pumps, injectors and trimming devices, Dismantling,
assembling and calibration of Bosch “A” type pumps with governors RQ and RQV
without Manifold Pressure Compensators, Use of Electrical Service Information and
Service instruction system.
Type Diesel Fuel Injection (Theory and Practical work), Dismantling, assembling and
calibration of Bosch “P” type pumps with governors RQV and RSV with Manifold
Pressure Compensators, Dismantling, assembling and calibration of Bosch “MW”
type fuel injection pumps with pressure compensators and Altitude compensators, Use
of Electrical Service Information and Service instruction system.
Pump theory, Governor Theory (Theory and Practical work), Theory relating to
camshafts’ profiles, plunger dimension, duel quantities etc..., Calculation and
adjustment of speed droop (P-Grade), Testing and setting of RQV...K governors, Use
of Electrical Service Information and Service instruction system.
Vehicle Fuel type Diesel fuel Injection (Theory and Practical work), Dismantling,
assembling and calibration of Bosch and Zexel VE...F type fuel injection pumps with
or without Manifold Pressure Compensators and Altitude Compensators, Use of
Electrical Service Information and Service instruction system.

O=Hajlal a5y oda Laglsis AUT511
Introduction ,Overview , Key potential benefits: GDI engine versus PFI engine -
Direct-injection gasoline fuel system - Fuel system requirements , Fuel injector
considerations, Fuel spray characteristics . Atomization requirements , Single-fluid
high-pressure swirl injector . Effect of injector sac volume. Air-assisted injection .
Best practice performance of current GDI injectors, Future requirements of GDI fuel
sprays - Combustion chamber geometry and in-cylinder mixture dynamics, Flow
structure , Fuel - air mixing . - Combustion process and control strategies,Combustion
chamber geometry, In-cylinder charge cooling, Engine operating modes and fuel
injection strategies, Combustion characteristics, Injector deposit issues. - Fuel
economy and emissions,Fuel economy potential, Emissions versus fuel economy
compromise,UBHC emissions,NOx emissions, Particulate emissions. - Specific
combustion systems and control strategies, Early research engines. Mitsubishi
combustion system.

el La gl AUT512
Introduction, competitiveness and product strategy , manufacturing plant
performance, product development performance, cooperative research and the
partnership for a new generation of vehicles, increasing use of electronic components.
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Adoption and evolution of lean production humanresource practices, human resource
management , key issues in labor relations, implications of the key issues in
manufacturing, plants and human resource practices, experimentation case studies.
Automotive components supply chains, supply chain policies, key issues in supply,
chain relationships, supply chain management.  Distribution, retailing, and
postmanufacturing industries , key issues in distribution, retailing, and
postmanufacturing, automotive value chain, making distribution lean. Regulation of
automobiles to meet social objectives, mobility, economic development, and the
automobile, safety concerns and the automobile, environmental concerns and the
automobile, diverse approaches to the regulation of auto manufacture and use

sagall 5,0 AUT513
Introduction to Quality Management - Implementing a Quality Management System -
ISO 9001 - Developing the Skills of the New Quality Manager - Creating a Customer
Focused Organization - Supplier Relationship Management - Future Role of the
Quality Manager.

Aoulddl La gl AUTS514
Function and history - Tyres - Geometric considerations - Balance and steering -
Suspension principles - Front suspension - Rear suspension - Squat and dive -
Structural considerations - Engine Mounting — Braking - Materials and properties -
Stability & control - Performance measurement.

LS jall £l 98 alie AUTS515
Overview and review of physical fundamentals of Fluid dynamics, boundary layers
and vorticity, fluid mechanics of aerodynamic bodies, bluff body aerodynamics,
aerodynamic forces on road vehicles; their evaluation and possible strategies for their
control, design aspects of external and internal flows in vehicles, aerodynamics of
high-performance cars, acrodynamics of commercial vehicles.

CAD/CAM i gzasll ddacsl g adila puiaaiy asansi  AUT516
CAD introduction, technique description, design concepts, design Softwares, product
design, part design, assembly design, 3-D drawing, tooling and processes, application,
implementation procedure, Automotive and Tractor applications.

iarfacluld  AUT517
Introduction to Advanced Measurements, definitions and concepts, classification and
system components, error analysis, calibration techniques and error reduction, sensing
elements, study the transformation of physical quantities to electrical signals, variable
resistance sensors, strain gages, temperature sensors, induction sensors, photo
sensors, etc., use of computers in measuring techniques, techniques of series and
parallel transfer of information, signal conditioning, digital waves, inputs simulation,
programming computers for control, study the series and parallel performance of
measuring techniques, application of measuring some variables and engineering
quantities, force, moment, pressure, temperature, displacement, velocity, acceleration.
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lall el AUTS18
Safety and Shop Practice, Common Automotive Tools, Engine Fundamentals, Engine
Types and Alternative Power Systems, Conventional and Alternative Fuel Systems,
Lubrications Systems and Fluid Types, Cooling Systems and Coolant Types,
Electrical Fundamentals , Starting and Charging Systems, Ignition Systems, Emission
Theory and Emission Systems, Manual and Automatic Transmissions, Drive Line and
Drive Axles, Suspension Systems and Shock Absorbers, Foundation and Antilock
Brake Systems, Air Conditioning and Accessories , Restraint Systems.

Gl ) o) g A AUT519

Air Conditioning Principles, (Introduction, Principles of heat, Principles of
temperature, Heat, energy and temperature, Heat transfer, Principles of pressure,Air
conditioning system components). - Air Conditioning System Components
(Introduction, Air conditioning compressors, Single piston compressors, Axial plate
compressors, Variable displacement compressors, Rotary vane compressors, Scroll
type compressors, Radial compressors, Compressor clutches, Receiver dryers,
Accumulators, Metering devices, Thermostatic expansion valves, Orifice tubes
(expansion tubes),System protection devices). - Air Conditioning Controls
(Introduction, Electrical controls, Compressor clutches, Thermostats, Pressure cycling
switches). - High and low pressure switches, Compressor discharge pressure switches,
Master control/instrument panel control head, Temperature control selector, Mode
selector, Blower motor (fan speed) control, Vacuum mechanical air distribution
systems, Automatic air conditioning systems, Automatic air conditioning operation
outputs, Automatic air conditioning self diagnosis,Electronic engine control sensors. -
Refrigeration and Troubleshooting ( Introduction, Refrigerants, Refrigerant recovery
and recharging, Handling recovered refrigerant, A/c troubleshooting and diagnosis,
Touch and feel test, Manifold gauge diagnosis, Component inspection and service,
Leak detection, Operating systems and related controls diagnosis and repair).

3 @ Al s s AUTG01
Modern IC engines, alternative fuel for IC engines, new concepts in the combustion
processes (HCCI), emission control strategies, engine downsizing principals, Waste
heat recovery applied to engines, soot formation in IC engines, engine testing and
instrumentation, heat release analysis, zero emission energy production, exhaust gas
modeling.

Y agdell Jily Lagleis  AUT602
Global Energy Overview, gasification of coal, clean liquid fuels from coal, coal slurry
fuel, liquid fuels from natural gas, resids, liquid fuels from oil sand, whale oil from
oil whale, Methanol synthesis from syngas, Ethanol from corn, Ethanol from
Lignocellulosics, Energy from Biomass conversion, energy generation from waste
sources, geothermal energy, nuclear energy, fuel cells.

B pdlly Jlady) il aa ciligle A aSadll L glgiS  AUT603
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Introduction, Polutants types, Combustion characteristics , Injector deposit issues, fuel
economy and emissions, fuel economy potential, emissions versus fuel economy
compromise, UBHC emissions, NOx emissions and particulate emissions. Specific
combustion systems and control strategies, Early research engines, different kind of
combustion systems such as Mercedes, Toyota, AVL, FEX and orbital combustion
systems .

Ol skl S aa b A g A A gl (s pl3 AUT604
Basic Ignition Advance Angle, ESA (Electronic Spark Advance) system - Various
Corrections in Gasoline Engine Injection Control System - Gasoline Engine Fuel
Injection Duration Control - Gasoline Engine EFI (Electronic Fuel Injection) Fuel
System - Gasoline Engine Fuel Filter/Fuel Pump Filter - Gasoline Engine Fuel
System/ Fuel Pump and Pressure regulator - Precautions for Turbocharger - Water-
cooled Type Intercooler - Variable Nozzle Vane.

dadiiall @l jbuad) sl S La sl i AUT605
Development of the automobile electrical system , Electrical and electronic principles,
Tools and test equipment, Electrical systems and circuits, Batteries, Charging
systems, Starting systems, Ignition systems, Electronic fuel control, Engine
management, Lighting, Auxiliaries, Instrumentation, Air conditioning , Chassis
electrical systems, Comfort and safety , Electric vehicles.

CAD in Automotive design1 1ewiall a0 buay &) bl araci  AUT606
Advanced CAD introduction, technique description, design concepts, product design,
part design, assembly design, 3-D drawing, tooling and processes, application,
implementation procedure, Automotive applications.

3asali 300 AUT607
Introduction to Quality Management - Implementing a Quality Management System -
ISO 9001 - Developing the Skills of the New Quality Manager - Creating a Customer
Focused Organization - Supplier Relationship Management - Future Role of the
Quality Manager.

(Bilka) Aalaillg BlSlaall Laglsisi  AUT608
Introduction - Differential Equations and ODE Solvers in MATLAB - Numerical
Techniques ( Interpolation, Curve Fitting, Linear Regression, Polynomial Regression,
Numerical Differentiation and Integration) — Optimization - Control System Toolbox
- Transfer Functions, Analysis of Standard Functions - State-space Models - Discrete
systems - Frequency Response Analysis - Stability Analysis of Feedback Systems .

Y atadll La glsis AUT609
Automatic Control Systems - Open and closed-loop control definitions, block
diagrams, Steady-state behaviour of transfer elements (controlled systems, measuring
andactuating devices) and of control loops: Characteristics, linearization of non-
linearbehaviour, steady-state performance indices. Dynamic behaviour of transfer
elements and of control loops: Description withdifferential equations, Laplace-
Transform, transfer function, frequency response, Nyquist plot, Bode plot. Stability
of dynamic systems and of control loops: Tuning of controllers, rules for tuning,
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dynamic performance indices, algebraic and geometric stability criteria. Control
devices: Pneumatic, hydraulic and electronic controllers, measuring devices,
transducers and actuators. Linear sampling control: Description of sampling control
systems, continuous approximation of sample and hold elements and of sampling
control systems. Control loops with non-linear elements: Non-linear follow-up
control, control loops with switching controllers. Complex control loop structures:
Cascade controls, feed forward concepts, control concepts using auxiliary signals,
reference signal filtering. Multivariable control: Coupling and de-coupling of control
loops.

Aoulddl La gl AUT610
Introduction to Chassis Technology, Tyres and Angles of Tyres — Vehicle Balance
and Steering — Advanced Suspension Systems - Squat and dive - Structural and
Thermal considerations — Different kinds of Engine Mountings — Advanced Braking
Systems — Basics of Materials Selections and Properties - Stability & control — Noise
and Vibration Consideration.

Gl jall ol oa aalin AUT611
Fundamentals of Fluid dynamics, boundary layers and vorticity, fluid mechanics of
aerodynamic bodies. Bluff body aerodynamics. Aerodynamic forces on road
vehicles; their evaluation and possible strategies for their control. Design aspects of
external and internal flows in vehicles, experimental and numerical methods in
vehicle aerodynamics, aerodynamics of high-performance cars, aerodynamics of
commercial vehicles. Case study.

arflacluld AUT612
Introduction to Advanced Measurements, definitions and concepts, classification and
system components, error analysis, calibration techniques and error reduction, sensing
elements, study the transformation of physical quantities to electrical signals, variable
resistance sensors, strain gages, temperature sensors, induction sensors, photo
sensors, etc., use of computers in measuring techniques, techniques of series and
parallel transfer of information, signal conditioning, digital waves, inputs simulation,
programming computers for control, study the series and parallel performance of
measuring techniques, application of measuring some variables and engineering
quantities, force, moment, pressure, temperature, displacement, velocity, acceleration.

bl 8 AUT613
Mechanics of Pneumatic Tires, Tire Forces and Moments — Rolling Resistance of
Tires, Tractive Effort and Longitudinal Slip, Cornering Properties of Tires —
Performance of Tires on Wet Surfaces — Mechanics of Vehicle Terrain Interaction-
Intermechanics, Performance Characteristics of Road Vehicles, Equation of Motion
and Maximum Tractive Effort, Aerodynamic Forces and Moments, Vehicle Power
Plant and Transmission Characteristics —Prediction of Vehicle Performance,
Operating Fuel Economy.

daiia 313 3 sl S jae AUT701
Advanced Modern IC engines, alternative fuel for IC engines, new concepts in the
combustion processes (HCCI), emission control strategies, engine downsizing
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principals, Waste heat recovery applied to engines, soot formation in IC engines,
engine testing and instrumentation, heat release analysis, zero emission energy
production, exhaust gas modeling.

Jopll clisle (8 atadll Lagleiss  AUT702
Introduction, New approaches for reducing Diesel Emissions, New techniques of
Engine and Exhaust Controls, NOx Reduction Technologies, Exhaust Gas
Recirculation, Lean NOx Catalysts, NOxAdsorber Catalysts (Operating
Characteristics and Performance, impact of fuel sulfur, application of NOx adsorber
technology), Selective Catalytic Reduction, Operating Characteristics and
Performance, Combined LNT/SCR NOx Reduction Technologies , On-Board
Diagnostic Requirements.

bl cilidg i<l AUT703
Introduction, vehicle electronic systems:market overview, key vehicle electronic
system  descriptions, Powertrain and Transmission Controls, Vehicle
Communications, Vehicle Safety Systems, Mobility Enhancement, Infotainment
Systems, Risks to Development of Mobility and Infotainment Applications,
Distracted Driving, Privacy Concerns, Cyber Security Concerns. Electronic
components overview , Microcontrollers, Automotive Sensors, Actuators,
Automotive Data Buses, Types of Automotive Buses. Future activity, Vehicle
Electronic Trends, Illustrative Case Study: Keyless Entry Systems, Electronic and
Technological Applications. Engine Management, ecu control units, closed loop
systems, vehicle conditioning monitoring, Sensors and actuators of all types.

Ayl dgall L glgis  AUT704
Introduction, Definition of composite materials, classification of composite materials.
Macromechanical behaviour of a lamina, Current and potential uses of composite
materials, application of composite materials in automotive structures.
Macromechanical behaviour of a lamina (Composite Material Manufacturing
Techniques and Processing). Micromechanical Behaviour of a Lamina, Introduction,
Mechanics of Materials Approach to Stiffness. Introduction, Classical Lamination
Theory. ABD stiffness matrix of composite laminate, Transverse shear stiffness
coefficients, Thermal and hydrothermal effects. Finite element applications of
composite structures. Strength of laminates and failure theories. Failure theories,
Strength of Laminates, Progressive failure analysis, Composite Plate Equilibrium
Equations. Rectangular solid beams, columns and rods of composite materials.
Bending of Composite Material Plates, One Dimensional Analysis of Laminated
Plates, Some Simplified Composite Beam Solutions. Finite element applications of
composite structures. Rectangular solid beams, columns and rods of composite
materials. Thin walled open/closed section composite beams.

aalll Laglgis AUT705
Introduction, competitiveness and product strategy , manufacturing plant
performance, product development performance, cooperative research and the
partnership for a new generation of vehicles, increasing use of electronic components.
Adoption and evolution of lean production humanresource practices, human resource
management , key issues in labor relations, implications of the key issues in
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manufacturing, plants and human resource practices, experimentation case studies.
Automotive components supply chains, supply chain policies, key issues in supply,
chain relationships, supply chain management.  Distribution, retailing, and
postmanufacturing industries , key issues in distribution, retailing, and
postmanufacturing, automotive value chain, making distribution lean. Regulation of
automobiles to meet social objectives, mobility, economic development, and the
automobile, safety concerns and the automobile, environmental concerns and the
automobile, diverse approaches to the regulation of auto manufacture and use.

2 culad) aeluey O ) araai - AUT706
Advanced CAD introduction, technique description, design concepts, product design,
part design, assembly design, 3-D drawing, tooling and processes, application,
implementation procedure, Automotive applications.

15850 LA L gl AUT707
Operating Principles of Fuel Cells - Electrode Potential and Current—Voltage Curve -
Fuel and Oxidant Consumption - Fuel Cell System Characteristics - Fuel Cell
Technologies - Fuel Supply - Non-Hydrogen Fuel Cells - Fuel Cell Hybrid Electric
Drive Train Design - Parametric Design - Motor Power Design - Power Design of the
Fuel Cell System - Design of the Power and Energy Capacity of the PPS - Energy
Capacity of the PPS - Design Example.

Aiagall @l La il AUT708
Environmental Impact and History of Modern Transportation, Fundamentals of
Vehicle Propulsion and Brake, Electric Vehicles, Hybrid Electric Vehicles, Electric
Propulsion Systems, Design Principle of Series (Electrical Coupling) Hybrid Electric
Drive Train, Parallel (Mechanically Coupled) HybridElectric Drive Train Design,
Design and Control Methodology of Series—Parallel(Torque and Speed Coupling)
Hybrid Drive Train, Design and Control Principles of Plug-InHybrid Electric
Vehicles , Mild Hybrid Electric Drive Train Design , Peaking Power Sources and
Energy Storages, Fundamentals of Regenerative Breaking, Fuel Cells, Fuel Cell
Hybrid Electric Drive Train Design, Design of Series Hybrid Drive Train for Off-
Road Vehicles.

48l oV saal) A asadl) La gl s AUT709
History - Construction — Types (Two-way, Three-way, Diesel engines and Lean burn
spark-ignition engines) - Installation - Damage - Regulations - Negative aspects
(Warm-up period and Environmental impact) - Theft - Diagnostics - New catalytic
converter technology

Jopall S aa B Ayl a gl (e o5 AUT710
Objectives - History and development ( Development in diesel engines, Development
in gasoline/petrol engines, Mechanical injection and Electronic injection) -
Supersession of carburetors - System components - Target air/fuel ratios - Various
injection schemes (Single-point injection, Continuous injection, Central port
injection, Multiport fuel injection, Direct injection, Diesel engines, Gasoline
enginesand Swirl injection) - Maintenance hazards.
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Bagiaall salial) Jlai  AUT711
A Brief History of the Finite Element Methods, Numerical Methods, Engineering
Problem, Basic Steps in the Finite Element Metho, Minimum Total Potential Energy
Fo Residual Formulations, Verification of Results, Understanding the Problem,
Analysis of One-Dimensional Problems, Analysis of Two-Dimentional Problems,
Three Dimensional Elements, Design Optomization.

Glload) Saliny - AUT712
System Definition and Modeling, Vehicle Models, Elements of Multibody Systems,
Kinemtaics, Dynamics, Equations of Motion for Multibody Systems, Formalisms for
Multibody Systems, Models for Support and Guidance Systems, Guideway Models,
Models for Vehicle Guideway Systems, Assessment Criteria, Computational
Methods, Lateral Motion, Vertical Motion, Optimal Control of Multivariable
Systems.

Apaal) gl ol AUT713
Function and history, tyres, geometric considerations, balance and steering,
Suspension principles, front suspension, rear suspension, squat and dive, structural
considerations, engine mounting, braking, materials and properties, stability &
control, performance measurement.

paal) Sl 8N a5 AUT714
Basics, drum brakes, disc brakes, friction material, hydraulic systems, brake pedals &
linkages, power assist, other types of brakes, high-performance brakes, testing,
maintenance, modifications , Trouble-Shooting Guide.

Fgmasll Al 5y pdlie uiualg paai  AUT715
Role of interactive computer graphics in modern design and manufacturing -
Introduction to 3D Modelling and integrated CAD/CAM/CAE system - Geometric
modelling, solid modelling and feature based modeling - Commercial CAD/CAM
systems - 3D Curves and surface representations, transformation systems. CAPP.
Computer numerical control (CNC) systems and computer aided manufacturing
(CAM) software systems - Modern developments in CNC — post-processing &
complex surface machining - Rapid prototyping technologies — systems, materials
and applications - Hands on exercises using modern CAD/CAM systems

<l el (2 dluaad) ol gall Wsaliye ciliplas  AUT716
Introduction to Fluid Mechanics & Heat Transfer, Numerical Methods for PDEs -
Numerical Modelling for Steady & Unsteady Incompressible Flows -Numerical
Modelling for Steady & Unsteady Compressible Flows -Classical Turbulence
Modelling - Advanced Turbulence Modelling and Simulation: LES & DNS - High
Performance Computing for CFD - Managing Uncertainty in Simulations: Validation
& Verification - Grid Generation / CAD - Data Analysis, Data Fusion & Post
Processing - The Role of Experimental Data in CFD - CFD for Automotive Flows -
CFD for Environmental Flows.
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Aaadie il Ay 5 AUTT717
Performance Characteristics of Road Vehicles, Equation of Motion and Maximum
Tractive Effort, Aerodynamic Forces and Moments, Vehicle Power Plant and
Transmission Characteristics, Prediction of Vehicle Performance — Performance
Characteristics of OFF-Road Vehicles — Handling Characteristics of Road Vehicles —
Steering of Tracked Vehicles — Vehicle Ride Characteristics — Introduction to Air-
Cushion Vehicles.

) )80 slaga AUT718
Review of current methods for the noise, vibration and harshness (NVH) design of
passenger vehicles. Load cases, analysis types and CAE (Computer Aided
Engineering) optimization processes. NVH analysis with relationship to other vehicle
function CAE processes.Modeling, analysis procedures and accuracy of results in
“virtual“  vehicle development process. Variability in actual vehicle
structures.Materials, modeling and design, for NVH treatment.Sound quality.Source
identification.

Al alial)  AUT719
Overview of Transportation Economics, Costs and Benefits of Transportations —
Pricing of Transportation Ecenomics — Regulation and Competition — Movement,
Transportation and location — Investment and Financing — Project Evaluation —
Economic Impact Analysis of Transportaion Investments and Policies — Econometrics
for Data Analysis — Data Sets — Case Studies.
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