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Automated driving is becoming increasingly important and will 
shape the future of mobility. 

Vehicle Concepts
Module 1: Basics
WS 2023/2024
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Schedule for today

• Get to know each other 08:00 – 08:30

• Basics 08:30 – 09:30

• Coffee break 09:30 – 09:45

• Workshop (discussing car concepts) 09:45 – 11:30

• Recap experiences 11:30 – 12:30

• Lunch break 12:30 – 13:00

• Teamwork „car concept part 1“ 13:00 – 16:00

[www.mercedes-amg.com]      
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Expectations?

• INTERACTION!

• Fun with vehicle develompent

• Useful methods and tools

• Basics to vehicle systems and components

• „Hands On“ – and work ;)

• Practical experience on the vehicle

• Shared experience regarding your career

• Team based project work

• „Self-developed“ vehicle concept

[www.mercedes-amg.com]      



4 | 13.10.2023  | Dr. Christoph Söllner, Kempten University of Applied Sciences

First task
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Module 1: Basics

Goal: Level out the background of students

• Some Input on vehicles (please make notes)

• Interactive brainstorming to influence factors of vehicles

• HANDS ON EXPERIENCE: LIFTING PLATFORM
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Vehicle Concept – Street legal race car

https://youtu.be/zmixrlz8IIg

[www.mercedes-amg.com]      

(486) Menzel fährt Mercedes-AMG GT 
Black Series: Warum ist das Auto so 
extrem? | auto motor und sport -
YouTube
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2023: Impressions Shanghai Auto Show / IAA / Social Media

(486) Hyundai IONIQ 5 N: Ein Meister der Täuschung! I auto
motor und sport - YouTube

Autoshow Shanghai 2023: Das sind die Neuheiten | ADAC

IAA Mobility 2023 in München: Alle Infos, alle Autoneuheiten 
(adac.de)

Changing from vehicle to mobility is alredy present – not future
Expamples?
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Some thoughts on vehicles…

Types of vehicles Driving resistance

Vehicle dynamics & 
forces

Energy demand
• Real coast down and test 

bench cycles 
• Influence Factors on real 

driving
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Basics

• Influence Factors: External not influencable (e.g. inflation rate)
• Attributes / Features: Internal influenceable (e.g. vehicle weight)
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Please keep in mind there are a lot of vehicle concepts (=> mobility concepts) 
… but even the german classification of vehicles has a broad concept basis

• L – weniger als 4 Räder: Krafträder, 3-Räder

• M- mind. 4 Räder: Kraftfahrzeuge zur Personenbeförderung

• N – Kraftfahrzeuge zur Güterbeförderung mit mind. 4 Rädern

• O – Anhänger oder Sattelanhänger

[Hak17]
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Driving resistances - overview

[Hak17]
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cw*A for different vehicles

[Hak17]

q = Staudruck
Ρ = Dichte
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Vehicle behaviour & effects regarding driving resistance

Ein Körper im Raum hat 3 translatorische und 3 rotatorische Freiheitsgrade

[Hak17]
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Driving resistance (Review session with Prof. Schick)
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Measurement of energy demand & emissions on a testbench

[ZPB+20]
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Europe:
Comparison of test cycles NEFZ & WLTC

[www.daimler.com], [CPT19]

NEFZ WLTC
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USA: Test Cycles for Passenger Cars & Light duty vehicles

[Rei20]
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Measurement of emissions in real „on the road conditions“ 
„Real Driving Emissions“ (RDE)

[www.daimler.com], [AVL20]
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Components of a vehicle & weight contribution

Fahrwerk
(ca. 20% Gewichtsanteil)

Antrieb
(ca. 30% Gewichtsanteil)

Karosserie
(ca. 50% Gewichtsanteil)

• Reifen und Räder
• Radführungen
• Federn und Dämpfer
• Bremsanlage
• Lenkung
• Elektrik und Elektronik

• Motor inkl. Ansaug- und Auspufftrakt
• Motorkühlung
• Energiespeicher
• Drehzahl-Drehmomentwandler (z. B.

Kupplung und Schaltgetriebe)
• Achsgetriebe
• Antriebswellen
• Elektrik und Elektronik

Optional:
Kardanwelle

• Rohkasserie inkl. Türen, Hauben und evtl. 
Verdeck Verglasung Dichtungen

• Tür- und Haubenschlösser
• Scheibenwischanlage
• Beleuchtungseinrichtungen
• Zierleisten
• Stoßfänger
• Instrumente
• Sitze
• Innenausschlag und -verklei-
• dungen, Teppiche
• Heizung und Klimatisierung
• Pedalerie, Batterie 
• Elektrik und Elektronik

[Hak17], [www.kfztech.de]
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Design relevant parameters (inside dimensions)

[www.mbpassion.de]
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Design relevant parameters (outside dimensions)

Relevant für Fahrdynamik:
• Breite B
• Höhe H
• Länge L
• Radstand l
• Spurweiten b
• Schwerpunktlage S
• Sturzwinkel (abhängig von Radaufstands-

Mittelpunkt)
• Druckpunkt D (idealisierter Angriffspunkt 

Windkräfte)
(je weiter D vor S, desto höher Giermoment
(Fzg Dreht aus dem Wind)

• Zughaken Z
• Radabmessungen

• Außendurchmesser Da
• Reifenbreite
• rstat
• rdyn
• Vx Fahrgeschwindigkeit
• wR Radkreisfrequenz
• f Reifeneinfederung

R

[Hak17]
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Well to Wheel scheme

[Hak17]
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Well to Wheel - example: Drivetrains of Golf 7

[Hak17]
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EQE350

[www.jesmb.de]
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Mercedes-Benz C-Class 2022

Source: Mercedes C-Klasse (300/300 d/300 e): 
Vergleich | autozeitung.de
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From scenarios to promising vehicle concepts

• Step 1:
From a society perspective: which influence factors (not influenceable) are from your point of view most important?

• Birth rate
• Regulatory reg. energy consumption
• …

• Step 2:
From an engineering perspective: which components & systems (influenceable) are crucial to for the design of a car
concept? 

• Drivetraing
• Battery
• Length
• …

• Step 3:
Assessing promising concepts based on the predicted influence factors & scenarios



27 | 13.10.2023  | Dr. Christoph Söllner, Kempten University of Applied Sciences

Brainstorming: collect components & systems
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Quantitative description

[Soe16]
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Qualitative description

0

100

[% Sportlichkeit]
Design Exterieur Front

[Soe16]
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What are key influence factors?
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Assessing the level of influence for the identified influence factors

[GDP+19], [Soe16]
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Assessing the relevance of the influence factors

[GDP+19], [Soe16]
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Determination of key factors and description of future projections

[GDP+19], [Soe16]
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Teamwork

• From an engineering perspective: which components & systems (influenceable) are crucial for your car concept? 
Please find out 10 key components / systems and describe them with values of one current series car (e.g. Golf 8).

• Drivetraing
• Battery
• Length
• … Task for Teamwork:

- Please answer the question until module 2 (27.10.)
- Please upload in moodle until 26.10. (23:59)
- 1 team presents the results in module 2 (27.10.)

Time: 180+ min



www.hs-kempten.de/adrive


