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Demands on Modern Vehicle Design

Vehicle Concept  

Performance 

Fuel Efficiency

Driving Comfort Emissions 
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Fuel Efficiency 

(Computer Aided) Vehicle Development Process
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Chemistry

Thermo

Real-Time Capable Vehicle & Powertrain Model 
Based on a Multi-Domain and Multi-Physics Approach

Thermo-

dynamics
Electrics
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Example Model of a Passenger Car with HSDI Diesel Engine
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CRUISE

BOOST RT

Vehicle Model
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CRUISE
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Air Path Model

Volume Elements Transfer Elements
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BOOST RT

In-Cylinder Combustion and Pollutant Formation Model

Crank Angle

Domain

Time Domain

Domain

Two Zone Model NO Formation
(Zeldovich mechanism)
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Catalytic Converter Model

Bulk Gas Flow

Reactants Products

Gas Phase

Boundary Layer

Washcoat
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BOOST RT
Reaction SitePore

Substrate
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Calibration of Engine Model with Full Load and Part Load Data
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i) j)

Calibration of Catalyst Model with Light Off Data

DOC SCR

AVL - Sophie Bardubitzki – VECOM Suppliers Workshop: Brussels, 07 June 2011 – [14]VECOM
Vehicle Concept Modelling



8

Model Validation for NEDC Cold Start Data
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Prediction of NOx Emissions and Fuel Consumption during 
NEDC Cold Start for different EGR and SOC Variations 
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Model Application Areas
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Multi-Objective Optimization

on System Level

Support of Vehicle Development Process

throughout all Phases
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