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Tuning Akademie
Concept / Motivation

Topics

Races Development Exhibitions/Publications
Testing of innovative Integration of innovative Exhibition of technologies by
technologies under race concepts Tuning Akademie and project
conditions : partners

Gathering measurement data

Representation of project under reproducable conditions Scientific publications of these
partners, ika and Tuning Information transfer to project technologies during scientific

Akademie in public view partners conferences and exhibitions




Team Structure Tuning Akademie

Tuning Akademie

Members of Tuning Akademie

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

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

* Dipl.-Ing. Michael Kiihne
driver
electronics
data analysis
data aquisition & sensors

+ Bastian Goercke
driver
electric / body

Dipl.-Ing. Andrei Filep
race engineer

concept development
steering / suspension

Wolfgang Roédig
coordination race event
mechanic

Dipl.-Ing. Klaus Leinfelderr
driver
tire development

Andreas Goercke
chief mechanic




Team Structure (Partners)

Members of ika / fka

* Dipl.-Ing. Christian Sahr
Project coordination ika/fka

*+ Marcel Volker
Chief mechanic ika

+ Dennis DrielRen
Mechanic

Tuning Akademie

Partners race & test events

* Hans Keutmann
Fuel & truck logistics, driver

ITT Keutmann GmbH

* Ralf Klee
Senior expert
KFZ-Klee
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Development of the Vehicle
Technical Data

Audi A4 quattro

* Engine: V6 TDI
Capacity: 3.0 |

Power: approx. 230 kW
Torque: 600 Nm
Permanent 4-wheel drive
Body: Audi RS4 (B7)
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From the Body-in-White to a Race Car

Body-in-white 2007 Assembly drivetrain

P

Assembly of light
weight components

Technology platform Races 2010 Change to NExBTL

NESTE QIL
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Aerodynamic Optimization
Engine Compartment Streaming

« Water and oil temperatures must be reduced to impro  ve efficiency
» Main part of internal resistance: Engine compartment streaming " 41
» Position of air intake near to the stagnation point H S
» Additional usage of a ventilator at low speeds m——y l
« Usage of ventilator requires 3 to 4 % of engine power ‘

» Enlargement of the intake near to the stagnation point

* Removal of one ventilator
 Removal of license plate bracket
» Optimization of the hood air outlet required

Sources: Hucho, Rogg
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Aerodynamic Optimization
Design of the Hood Air Outlets

Final design



Aerodynamic Optimization
Hood Air Outlet

Ramp with spoiler
& 6 mm gurney

Tuning Akademie

Streaming in CFD-simulation

turbulence energy [J/kg]
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Diversion of the streaming

I on the hood

velocity [m/s]

Air velocity: 15.3 m/s (55 km/h)
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Aerodynamic Optimization
Results

Verification of calculated and analysed variants on the race track

» Direct comparison on the race track between old and new
simulated design showed a
reduction of water and oil temperature by 10 C
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~ Verification of Fluid & Brake Temperature Distribut  ion

Mame Y
Geschwindigkeit [kmfh] 98,97
Motardrehzahl [Lifmin] 2840

W Oelternp_Motor [2C] 124
Kuehlmitteltermp_ [2C] 94.5
Ansauglufttemperatur [#C] 47.25
1 lenkungsil g4.127
2 Getriebegehiduse 971734

3 bremshelag vl aussen. %10.15¢ ®

4 bremshelag vl innen _ 412521 »
5 bremsflissigkeit vi 143.637

6 bremsfliissigkeit hr 137.934

7 bremshelag hr aussen: 421.733 &

8 hinterachs diff 146.365
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Statistikdaten G raflk. Fe nster

MWarne Einbizit Minimum | Maximurn | Mitbelwert | Std.Abw,
» Geschwindigheit kmih a £35.1400 . 138.7743 40,2039
Matordrehzahl Lijrnin 729 4697 32746215 542.9039
B Oeltemp Mokor o 114 130 1253219 2.1589
Kuehlmittelkamp_ B a0 95,2500 93,8934 1.5517
Ansauglufttemperatur  2C 32,2500 61,5000 47 8626 4.3823
QIC1 T8 Chi T 71,1758 92,9200 84,2114 4.2410
QIC1 T8 _Ch2 S Fr.2222 104.9556  94.5210 4.2322
QICL T8 Ch3 i 2787179 4216760  356.3458 253426
= gig:;g:g:; :E fg;g;gg Tigf?;i ?giig;: ?513;32 2900 3100 330 3500 3700 3900 4100 4300 4500 4700 4900 5100 5300 5500 5700 5900 A100  A300  A500  A700 "
QICL T8 _Che i 1107540 141.4628 1334174 5.6239 _
QICL_T8_ch? R 313.9853 4265780 371.6445 24,9701

QIC1_Ta_cha SiE 109.1327 152.1823  140.5046  9.9056 A
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Project Cooperation with NESTEOIL

Verification of NexBTL Measurements of the Further development of
(HVO) under emission behaviour of NEXBTL based on
reproducable racing non fossil fuel compared  gathered data of races.
conditions. with currently available

diesel fuel.
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Project Cooperation with stahlbﬁs‘ RIOWE QU0

Detailed analysis of effects on the Development of a brake fluid filling
passenger car's ABS braking system for OEM's and workshops in
performance due to aged brake fluid. order to get an completely air

evacuated hydraulic brake system.
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Thank You very much for Your Attention!
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