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Background | Emission gap: reality vs laboratory
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Solution: measurement- or simulation(virtual)-based vehicle 

calibration and optimisation for real driving conditions

Source: Fuel consumption and CO2 emissions from passenger cars in Europe ςLaboratory versus real-world emissions 
lGeorgiosFontaras, Nikiforos-Georgios Zacharof, BiagioCiuffohttps://doi.org/10.1016/j.pecs.2016.12.004

https://doi.org/10.1016/j.pecs.2016.12.004


Background | Motivation for virtual calibration
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Lower interest in developing new combustion systems, but high pressure on cost-effective product and process

Expensive development and calibration procedures that rely on measurements on engine/vehicle test benches

Simulation based front-loading enables cost reduction, efficiency increase and quality improvement

Hardware-in-the-Loop (HiL) as a key for efficient development of environmentally friendly vehicle powertrains

Á Computer Aided Engineering (CAE) tools are used to reduce 
cost and time of powertrain development ECU calibration.

Á Hardware-in-the-Loop (HiL) / X-in-the-Loop (XiL) platforms
allow the integration of CAE tools in the powertrain
development and ECU online calibration.

Á Incorporation in the XiL platform physical-based models is 
essential to increase the accuracy of simulations and the 
acceptance of the novel HiL co-simulation model toolbox.

Á The virtualization of test drives for Real Driving Emissions 
(RDE) requires a holistic simulation approach; to meet the 
requirements; incorporation of combustion Ą aftertreatment Ą
powertrain Ą vehicle Ą driver Ą traffic; multi-level co-
simulation
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Project goal

Á LOGE-RT engine software employing detailed chemistry for real-time emissions prediction for RDE 

applications of a compression ignition diesel engine 

Á Co-simulation of LOGE-RT ï0D physics-based model for Hardware-in-the-Loop based applications

5

Source: LOGE AB, VKA RWTH Aachen
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Consortium
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LOGE GmbH
(Project Leader)

RWTH 

Aachen

ZIM

Project 

Consortium

XiL Platform

Simulation framework for virtual 

prototyping/ECU calibration

LOGE-RT

Modelling of engine in-cylinder 

processes



Consortium | Team members

Á Prof. Dr.-Ing. Fabian Mauss

ü CEO

ü LOGE GmbH 

ü Technology and Research Centre 

ü Burger Chaussee 25

ü D-03044 Cottbus, Germany

ü Phone +49 171 789 0848

ü fabian.mauss@logesoft.com

ü www.logesoft.com

Á Prof. Dr.-Ing. Jakob Andert

ü Juniorprofessur for Mechatronic Systems for Combustion Engines

ü RWTH Aachen University

ü Forckenbeckstraße 4

ü D-52074 Aachen, Germany

ü Telefon +49 241 80-48071

ü Fax +49 241 80-92630

ü andert@vka.rwth-aachen.de

ü www.mechatronics.rwth-aachen.de

ü www.vka.rwth-aachen.de

7

mailto:fabian.mauss@logesoft.com
http://www.logesoft.com/
mailto:andert@vka.rwth-aachen.de
http://www.mechatronics.rwth-aachen.de/
http://www.vka.rwth-aachen.de/


Solution concept
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Co-Simulation Model Domains

HiL - ECU Hardware

MiL - FMI Interface
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Solution concept | Engine cylinder modelling
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Virtual 
prototyping

ECU 
calibration

LOGE-RT based on SRM and 1D full engine model in GTP

ÁMeasured data for model 

development, training and 

validation 

ÁModel application to real 

driving cycle conditions

such as WLTP
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Engine performance mapping using LOGE SRM 
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