
10th Stuttgart International
Symposium
Automotive and Engine Technology

Volume 2

Edited by ATZIive

Bucti e. .r e i
INSTTTUT FUR AUTO WISIERUNGSTECHNIK

Technische Universifat Darmstadt

l2



IHDEX-Volume 2

SESSION 1

ELECTRIC VEHICLES
Chaired by: Prof. Dr. Clemens Giihmann

Conversion Efficiency Enhancement of a Photovoltaic 1
kiid Thermoelectric Generator Hybrid Power Source
Omar Abu Mohareb, Prof. Dr. Hans-Christian Reuss,
Institute for Internal Combustion Engines and Automotive
Engineering (IVK), University of Stuttgart;
Dr. Qais Naman, High Tech Industrial Service W.L.L.;
Dr. Michael Grimm, Research Institute of Automotive
Engineering and Vehicle Engines Stuttgart (FKFS)

Energetic Evaluation of Electrified Vehicle Concepts 17
Andreas Thanheiser, Dominik Bucherl, Dr. Hans-Georg Herzog,
institute of Energy Conversion Technology, TU Munich

Joint Research Project "ePerformance" - Integrated 31
for the Development of an Electric Vehicle
Dr. Christian Allmann, Audi Electronics Venture GmbH;

_M. Schtissler, AUDI AG

CI ENGINES AND TURBOCHARGING
Chaired by: Prof. Dr. Peter Eilts

Evolution of the Smart Fortwo CDI Engine Compliance 33
with Emission Level EU5
Dirk Busenthtir, Dr. Leo Bakaj, Dr. Stefan Keppeler,
Thomas Miihleisen, Dr. Joachim Schommers, Daimler AG

IX



INDEX-Volume 2

Effect ofTurbocharger Geometrical configurations 47
on Engine Performance and Emissions
Krishnan Nandhakumar, R. Padmavathi, Daithankar Parag,
Mahindra & Mahindra Ltd.

Simplified Explanation of the Interactions between 57
Turbo Charging and Exhaust Gas Recirculation
Dr. Michael Breuer, Pierburg GmbH

Model-based Fault Detection and Diagnosis 71
for Common Rail Injections Systems
Sebastian Clever, Prof. Dr. Dr. Rolf Isermann,
Institute of Automatic Control (IAT), TU Darmstadt

SI ENGINES
Chaired by: Prof. Dr. Ulrich Spicher

Second-Generation Gasoline Direct Injection - Combination 89
of Stratified-Charge and Homogeneous Combustion Systems
Uwe Schaupp, Anton Waltner, Dr. Frank Altenschmidt,
Dr. Werner Sauter, Arnold Kaden, Daimler AG

The MAHLE Downsizing Engine - High Performance 109
and Low Fuel Consumption
Volker Korte, Grant Lumsden, Neil Fraser, Jonathan Hall,
MAHLE Powertrain Ltd.

Characterization of the Thermo-Chemical Processes 133
Involved in a SI Engine by Optical Measurements
Cinzia Tornatore, Dr. Simona Silvia Merola, P. Sementa,
Istituto Motori, CNR; S. Di Palma, L. Carmignani,
Piaggio & C. S.p.A. , '•"'

Reducing the Particle Number in DI Gasoline Engines l'5t$
Matthias Kratzsch, OlafKannapin, Dr. Stephan Liebsch,

-Michael Preisner, Thomas Guske, IAV GmbH

Xi



INDEX-Volume 2
— . — • • — * ~ ~ ~

S E S S I O N 2 ••• ' •

VEHICLE CONCEPTS
Chaired by: Prof. Dr. Frank Gauterin

fh%rnial Comfort Simulations in the Presence of Humidity 175
f^Murat Sabanca, TWT GmbH; S. Evans, CD-adapco;
fek Schwengler, Daimler AG; E. Ruiz, MB-Technology GmbH

Innovative Vehicle Concept for the Integration 1 9 3

of Alternative Power Trains
Philipp Steinle, Michael Kriescher,
Prof. Dr. Horst E. Friedrich, Institute of Vehicle Concepts (IFK),
German Aerospace Center (DLR)

Electric Powertrain: System and Conception of Powertrain
Components, Transmission and Auxiliary Drives
using the Example of an All-Wheel Drive EV
BBfthold Steinmann, Dr. Gunter Freitag, Heinz-Georg Schmitz,
Dr. Andre Wittmer, Gunther Vogt, erphi electronic GmbH;
Dr. Martin Lenz, Bosch Engineering GmbH

AERODYNAMICS AND THERMAL MANAGEMENT
Chaired by: Dr. Thomas Heckenberger

The 4th Dimension Aerodynamic - The new Porsche Panamera 233
torn Giirtler, Dr. Ing. h.c. F. Porsche AG

tJnsfeady Phenomena in Vehicle Aerodynamics 2 5 5

"under Time-Dependent Flow Conditions ?

Pascal Theissen, Rainer Demuth, BMW Group;
Trof. Dr: Nikolaus Adams, TU Munich



Sophisticated Thermal Management for Li-Ion Batteries - 277
from Evaluation of Thermal Cell Characteristics to Test Run
of the Battery in a Climate Battery System Test Bench
DrsAehim Wiebelt, Dr. Dirk Neumeister, Dr. Matthias Stripf,
Markus Kohlberger, Dr. Thomas Heckenberger,
Behr GmbH & Co. KG

A New Heat Exchanger Design for Euro 6 Commercial 291
Vehicles Engine Cooling
Dr. Jorg Soldner, Dr. Frank Opferkuch, Modine Europe GmbH

WHOLE VEHICLES
Chaired by: Prof. Dr. Horst Friedrich

Vehicles with a Future - The Influence of Demographic 307
Change on Vehicle Development and Design >
Dr. Jasmin Ostertag, Michael Dimitrov, Dr. Ing. h.c. F. Porsche AG

The Acoustic Performance of the Porsche Panamera 331
Hans-Jochen Stark, Dr. Bernhard Pfafflin,
Dr. Ing. h.c. F. Porsche AG

Easy Light! - New Ways in Realizing Future Technologies 347
and Business Structures for Innovative Lightweight Concepts
in Automotive Industry
Dr. Peter Klose, MBtech Consulting GmbH

SESSION 3

MECHANICS AND ACOUSTICS ! ;^
Chaired by: Prof. Dr. Helmut Tschoke :?

Advanced Simulation of the Governing Oil System of an Engine 361
-DrT-Andreas-Gitt-Gehrke, Tobias Duffe, Volkswagen AG;
Dr. Hui Ding, Simerics Inc.

XII



INDEX-Volume 2

New NVH Challenges Due to Drastic CO2 377
Reduction Requirements
Dr. Stefan Heuer, Klaus Wolff, Dr. Christoph Steffens, •. . ,
FEV Metorentechnik GmbH

Torqueboost CamlnCam® - A Compact System for Low End 393
Torque Improvement by Variable Exhaust Duration
Falk Schneider, Michael Kreisig, MAHLE Ventiltrieb GmbH;
Rene Dingelstadt, MAHLE International GmbH

MODELLING AND SIMULATION
©haired by: Prof. Dr. Karl-Ludwig Krieger

Quantifizierung des Einflusses von ACC auf die 403
©®2-Emissionen im kundenrele-vanten Fahrbetrieb
(Quantification of CO2 Emission Influenced by Adaptive Cruise
iSijateol in Customer-Relevant Driving Operation)
Chris Wagner, Research Institute of Automotive Engineering
l t d Vehicle Engines Stuttgart (FKFS); Maike Salfeld,
Stefan Knoll, Robert Bosch GmbH; Prof. Dr. H.-C. Reuss,
Institute for Internal Combustion Engines and Automotive
Engineering (IVK), University of Stuttgart
\::fi - . • . .

Short Proposal on PC Modelling Mission Profiles 425
ofiDistributed Component Systems
jufMn Uygur, Prof. Dr. Sebastian Sattler,

University of Erlangen-Niirnberg;
Andreas Brenneke, Melexis GmbH
%L:r.

Estimation of the Oil Temperature in Adjustable 439,
Vibration Dampers
Nele Kennes, Institute of Automotive Engineering (IKA), i -f
RWTH Aachen University; Prof. Dr. KonradReif, '

i-Wuerttemberg Cooperative State University Ravensburg;
-DFrKarsten Schmidt, Elektronische Fahrwerksysteme GmbH;
-F-r-ank-SehimmaekrFlorkn Niedermeier, AUDI AG;
Dr: Mark Wohrmann, Forschungsgesellschaft Kraftfahrwesen mbH
Aachen (fka)



INDEX-Volume 2

Function-in-the-Loop: Cost Efficient Testing 455
for ECU Control Functions
Thomas Schmerler, Dr. Wolfgang Eismann,
Dr. UMch Lefarth, ETAS GmbH

ANALYSIS / ECU CALIBRATION / MODELLING
Chaired by: Dietmar Goericke

Efficient Engine Start-up Analysis Using a Novel Wall Heat 467
Transfer Model for Engines with Gasoline Direct Injection
David Lejsek, Dr. A. Kulzer, Dr. A. Kufferath,
Robert Bosch GmbH; Prof. Dr. G. Hohenberg,
Institut fur Verbrennungskraftmaschmen (VKM), TU Darmstadt;
Prof. Dr. M. Bargende, Institute for Internal Combustion Engines
and Automotive Engineering (IVK), University of Stuttgart

Real-time Kolbentemperaturmessungen mit 497
einem auf Telemetrie basierenden Dateniibertragungssystem -
Messtechnikapplikation und erste Ergebnisse
(Piston Temperature Measurement with Telemetry-Based
Data Transmission)
Bernd Heiner Schafer, MAHLE GmbH; Volker Schneider,
Matthias Geisselbrecht, MAHLE International GmbH

Use of Model-Based Calibration in the Test Cell 515
DrrDavid Sampson, Ian Noell, Letitia Sheridan,
The MathWorks Ltd.; Jochen Uhl, Dr. Joachim Schlosser,
The MathWorks GmbH

Experimental Modelling of the Dynamic Behaviour ?i5f|f!
of Diesel Engines ' • • Uaiiif'
Alexander Schreiber, Prof Dr. Dr. Rolf Isermann, i ; ->&M
Institute of Automatic Control (IAT), TU Darmstadt; W
Matthias Weber, Continental Engineering Services GmbH '•'-••-'d

XIV



INDEX-Volume 2

SION 4

FROM FVV-PROJECTS
ghaired by: Dr. Karl Kollmann

Operating Strategies on HCCI Combustion 543
Goran Babic, Hans-Jiirgen Berner, Prof. Dr. Michael Bargende,
Institute for Internal Combustion Engines and Automotive
Bugineering (IVK), University of Stuttgart

MifJuence of Loading Conditions on the Regeneration 563
Behaviour of Diesel Particulate Filters (DPF)
lr@f. Dr. Gennadi Zikoridse, Rainer Sandig,

. Vehicle Research Institute (FIF),
U#versity of Applied Sciences Dresden
fvs-i;

Ppp-ignition in Supercharged SI Engines 585
Cjbristbph Dahnz, Heiko Kubach, Ulrich Spicher,
lljlsruhe Institute of Technology (KIT),
University of Karlsruhe (TH); Max Magar, Robert Schiefil,
Iflrich Maas, Karlsruhe Institute of Technology (KIT),
Jjistitut fur Technische Thermodynamik (ITT),
University of Karlsruhe

"DESIGN AND PRODUCTION ENGINEERING
Chaired by: Prof. Dr. Dieter Spath

Manufacturing Aspects in Simulation Based Bead Optimization 605
Mifeven Majic, Prof. Dr. Dr. Albert Albers,
Institute of Product Development (IPEK),
University of Karlsruhe (TH); Benedikt Kronauer,
Prof. Dr. Hartmut Hoffmann, Institute of Metal Forming

~ant~Casting (UTG), TU Munich

-Freehand-Sketches in Product Development 623
Sabine Roth-Koch, Fraunhofer Institute
for Manufacturing Engineering and Automation

XV



INDEX-Volume 2

Manufacturing of Shell Structures by Means 641
of Double Sheet Hydroforming
Christian Bolay, Prof. Dr. Mathias Liewald,
Institute for Metal Forming Technology (IFU),
University of Stuttgart, Dr. D. Ravi Kumar,
Indian Institute of Technology Dehli (IITD)

RAILWAY VEHICLES II
Chaired by: Prof. Dr. Dieter Bogle

Improvement of Track Maintenance by Continuous 657
Monitoring with Regularly Scheduled High-Speed Trains
Klaus Ulrich Wolter, Dr. M. Zacher, Deutsche Bahn AG,
Systemverbund Bahn, DB Systemtechnik

Fire Protection Requirements on Modern Light 671
Rail Vehicles and Tramways
Sebastian Lucke, Stuttgarter Strafienbahnen AG

Energy Efficient and Low Wear On-time 683
Train Operation Using the Driver Assistant LEADER
Dr. Manfred Walter, Dr. Marco Nock,
Knorr-Bremse SfS GmbH

•••='*?'. I

XVI


