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Development of an Audi A 4 3.0 TDI quattro for endurance 
races on the Nuerburgring from scientific point of view
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Overview

• Motivation and team structure

• Development of the vehicle

• Race results

• Availability of specific data

• Publications

• Next steps
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Motivation and team structure
Usage of the vehicle as a fully equipped technology  platform

Topics

Efficiency

Development

• Development of innovative 
ideas at ika and Tuning 
Akademie

• Deployment of specific data 
to project partners under 
reproducable conditions 

Passive 
safety

Alternative 
fuels

Driving 
dynamics

Dynamic 
control 

systems

Lightweight 
design

Exhibitions/Publications

• Exhibition of technologies by 
ika, Tuning Akademie and 
project partners

• Scientific publications of 
these technologies during 
scientific conferences and 
exhibitions

Races

• Testing of innovative 
technologies under race 
conditions 

• Representation of project 
partners, ika and Tuning 
Akademie in public view

#73500 10th1004.ppt



© ika 2010 · All rights reserved

Motivation and team structure
Tasks
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• Development of innovative technologies for application 
in the vehicle

• Mini and master theses on innovative technologies
• Organisation of exhibitions

RWTH Aachen University

• Project management and finances
• Preparation of the vehicle for testing and races
• Technical development of the vehicle
• Vehicle owner
• Race organisation 

Tuning Akademie Ingolstadt

Contact: 
Dipl.-Ing. Christian Sahr

Steinbachstraße 7
D-52074 Aachen / Germany

Phone: +49 / 241 80 25 620
Fax: +49 / 241 80 22 147

E-Mail: sahr@ika.rwth-aachen.de
Internet: www.ika.rwth-aachen.de

Contact:
Dipl.-Ing. Thomas Hanisch 
Managing Director Tuning Akademie

Merkurstr. 8
D-85080 Gaimersheim / Germany

Phone: +49 / 8458-1299
Mobile: +49 / 160-90439139

E-Mail: tuning.akademie@gmx.de
Internet: www.tuning-akademie.de
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Motivation and team structure
Members of Tuning Akademie

• Dipl.-Ing. Andrei Filep
race engineer
concept development 
steering / suspension

• Wolfgang Rödig
coordination race event
mechanic

• Tobias Habermeier
electric

• Andreas Goercke
chief mechanic

• Dipl.-Ing. Thomas Hanisch
managing director
driver
ABS/ESP, suspension
sponsoring / marketing

• Dr.-Ing. René Henn
aerodynamics
orga of race and test events
sponsoring / marketing

• Dipl.-Ing. Michael Kühne
driver
electronics 
data analysis
data aquisition & sensors

• Bastian Görcke
driver
electric / body

• Dipl.-Ing. Klaus Leinfelder
driver
tire  development 
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Motivation and team structure
Members of ika/fka

• Dipl.-Ing. Christian Sahr
Chief engineer
Project  coordination ika/fka 

• Dr. Manfred Crampen
Head of drivetrain department

• Marcel Völker
Chief mechanic 

• Dennis Drießen
Mechanic

• Stanislav Fridmann
Mechanic

• Lucien Müllejans
Mechanic
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Motivation and team structure
Involved team members of HK Sportpromotion

• Hans Keutmann (HK Sportpromotion)
Driver
Logistics
Sponsoring

• Ralf Klee (HK Sportpromotion) 
Mechanic
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Motivation and team structure
Team / test truck and additional test vehicle

Foto: www.dinawa.de
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Test vehicleTeam truck
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Races 2010Improvement efficiency

Development of the vehicle
From the body-in-white to a race car

Assembly drivetrainBody-in-white Assembly Assembly chassis

Assembly screens CFRP-steel doorsOptimization cooling

Optimization chassis Races 2009

Races 2008
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Development of the vehicle 
Technical data

• Engine: V6 TDI

• Volume: 3.0 l

• Power: approx. 230 kW

• Torque: 600 Nm

• Permanent 4-wheel drive

• Body: Audi RS4 (B7)

Audi A4 quattro
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Development of the vehicle
Lightweight design

CFRP-steel-doors: -12.8 kg 

Weight optimised battery: -10.0 kg (44%)�

Reduction electric wiring: -18.5 kg (59%)�

PMMA side screens: -6.0 kg (55%)�

PMMA rear screen: -5.9 kg (60%)�

CFRP-hood: -5.9 kg (60%)�

Optimisation BIW: -3,5 kg

� Weight saving: 58.4 kg
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Development of the vehicle
Driving dynamics & dynamic control systems

Adaption of ABS/ESP-software
for race application

Development of a 
variable chassis kinematics

variable
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Development of the vehicle
Efficiency

Rear spoilerEngine cooling

CFD simulation DiffusorSplitter
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Wind channel tests

ComponentsTools
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Development of the vehicle
Passive safety

Construction of a 
certificated safety fuel tank

Construction of a 
certificated safety cage
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Results 2008
Endurance championship and 24h race
• 39th Adenauer ADAC Circuit Trophy

• 10/05/2008 (4 h race)

• Qualification: position 5 in class

• Race: not finished (technical defect on engine cooling)

• 36th ADAC Zurich 24h-Rennen

• 24-25/05/2008

• Qualification: position 6 in class

• Race: not finished (engine damage)

• 40th ADAC Barbarossa Price
• 13/09/2008 (4 h race)

• Race cancelled by organiser

• 32nd DMV 250-Meilen-Race
• 11/10/2008 (4 h race)

• Qualification: position 4 in class

• Race: position 3 in class

• 33th DMV Muensterland Cup
• 25.10.2008 (4 h race)

• Qualification: position 2 in class

• Race: position 5 in class
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Results 2009
Endurance championship and 24h race
• 58th ADAC Westfalen Trophy

• 04/04/2009 (4h race)

• Qualification: position 2 in class

• Race: Victory in class

• Total position: 73

• 37th ADAC Zurich 24h-Race

• 24-25/05/2009

• Qualification: position 3 in class

• Race: position 3 in class

• Total position: 96

• 2766 km distance, 12 Pit-stops 

• 6h ADAC Ruhr-Cup-Race
• 18/07/2009 

• Qualification: position 2 in class

• Race: position 2 in class

• Total position: 62
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Results 2010
Endurance championship and 24h race
• 58th ADAC Westfalen Trophy

• 27/03/2010 (4h race)

• Qualification: Pole position  in class

• Race: Victory in class, total position: 84

• 37th ADAC Zurich 24h-Race

• 13-16/05/2010

• Qualification: position 4 in class

• Race: position 3 in class, total position: 118

• 2259 km total distance, 10 pit-stops

• 6h ADAC Ruhr-Cup-Race
• 31/07/2010

• Qualification: position 4 in class

• Race: position 3 in class, total position: 102

• 42th ADAC Barbarossa Price
• 25/09/2010

• Qualification: position 3 in class

• Race: position 2 in class, total position: 93
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Availability of specific data
Based on our technology plattform we can offer

• Free configuration of data aquisition system

• Data aquisition of analog and digital signals

• Data aquisition of engine and brake relevant CAN signals

• Data Analyse and Deployment into customer used data format
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Deployment of specific data
Brake temperature distribution under racing conditions
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Deployment of specific data
Internal ABS signals for brake development
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Deployment of specific data
Engine signals and relevant fluid temperatures
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Publications
Professional Motorsport World Magazine
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Publications
2009 and 2010
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Exhibitions and Conferences
2008
• JEC Composites Show 2008 

Paris, 01st – 03rd April 2008, Exhibition of the CFRP steel door

• Light Weight Design in the Automobile Industry 
Düsseldorf, 03rd June 2008, Exhibition of the CFRP steel door

• Automotive Day 
Presentation of the vehicle in front of the main building 
of the RWTH Aachen University, 25th June 2008

• Composite Europe
Essen, 23rd – 25th September 2008
Exhibition of the vehicle

• Expert conference „Process chain body“
Eisenach, 30th September – 01st October 2008
Exhibition of the vehicle
Lecture: „CFRP-Light Weight Components for the application in a 
race car and possible series production“

• 4th Symposium High-Tech „Plastics and Mobility“
Wuerzburg, 29th – 30th October 2008
Lecture: „24h race: CFRP-Light Weight Design in motorsports – potential 
for the series?“
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• Chassis Tech 2009, Munich
02-03/03/2009
Exhibition of the vehicle
Lecture: “Adaption and optimisation of a serial chassis for application in motorsports”

• Vehicle Dynamics Expo 2009, Stuttgart, 
16-18/06/2009
Exhibition of the vehicle 

• Internationale Automobile Exhibition, Frankfurt
17-27/09/2009
Exhibition of the vehicle 

• 17th Aachen Colloquium “Vehicle und Engine Technology“
06-08/10/2009
Exhibition of the vehicle 

• 3rd European Hyperworks Technology Conference, Ludwigsburg
02-04/11/2009
Exhibition of the vehicle
Lecture: “Application of results from CFD-Simulations on a race car”

• 18th Aachen Colloquium “Vehicle und engine technology“
05-06/10/2010
Exhibition of the vehicle

Exhibitions and Conferences
2009 and 2010
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Next Steps
Usage of BTL-diesel

• Change to diesel made of BTL

• Fuel station already available

• Tasks:

• Testing of BTL on engine test bench at Audi to 
verify necessary application on the engine ECU

• Afterwards usage of BTL in endurance 
championship and 24h race

• Deployment of relevant engine data to BTL-
provider 

• Lecture about usage of BTL on conferences 
(e.g. Aachen Colloquium)

Foto: www.dinawa.de
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Sponsors and project partners 
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ULS Stolberg

www.ikv.rwth-aachen.de www.tuning-akademie.dewww.iqs-cargo.de www.d-t-gmbh.de

www.benteler-sgl.de www.rowe-mineraloel.comwww.kw-automotive.de www.fkfs.de www.evonik.de

www.cradle.co.jp www.hjs.comwww.bn-pipes.de www.eibach.de www.bosch.de

www.stahlwille.de www.fantasyjunction.comwww.conti-online.de www.krontec.de

www.reimlinger-gmbh.de
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Thank you very much for your attention!
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Source: Berrang Motorsport Fotos
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