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MAGNA Steyr Introduction I

Vehicle development

Vehicle production

Components, modules & tank 
systems

Closing systems
Door modules 

Window regulator systems
Electromechanical drives

Chassis systems

Shaping technologies

Body systems

Compl. interior integration
Carpet & interior trim

Cockpit systems
Roof lining systems

Front & rear modules

Sealing systems

Lighting systems

Side sills

Seat systems & components

Headrests & armrests

Seating

Hardware systems

Inside mirrors

Outside mirrors

Engineered glass

Powertrain (4WD/AWD)

All-wheel-drive technology

Axle & chassis modules

Engine & transmission 

components

Softtops Hardtops

Retractable steel tops

Roof modules

Driver assistance & safety 
systems

Body electronics

Powertrain
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MAGNA Steyr Introduction II

Magna worldwide:

83,000 Employees

228 Production sites

62 Product development & engineering centers

North America

128

26

South America

2

Europe

84

28

Asia Pacific
13

8

South Africa

1
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Background

• Why Hybrid vehicles?

„optimistic View“:

Based on the arithmetic middle of the named forecast institutes

„conservative View“:

2006-2010: Decided OEM-Projects – Source CSM Production data; 
starting from 2010 the data are extrapolated
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The vehicle

• Specifications

– Base vehicle: ML 350

– Full Hybrid SUV

– Voltage range: 200 – 410 V

– Electric power: 50 kW / E-motor

– Electric 4WD

– Combustion engine: 3,5l V6

– Gear: sequential 7 Gang

– Steering system: electric hydraulic
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Technology

• Overview drive train

Electric Motors

Gear

Propeller Shaft
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Technology

• Electric components

DC-AC Converter

HV-Battery

HV- electric sytem

HCU

DC-DC Converter
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Technology

• Cooling systems

EM

Cooling circuit

Combustion engine
Cooling circuit

HV-Battery
Cooling circuit
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The simulation of the cooling systems 

• Overview E-Motors and power electronics circuit

Power electronics

E-Motor 1

E-Motor 2
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The simulation of the cooling systems

• Boundary conditions for transient simulation

• Load cycle: US06

• Efficiency E-Motors: ~ 0,82

• Efficiency power electronics: ~ 0,98

• Efficiency battery: ~ 0,95

• Outside temperature: 35 °C

• Fan: 600W modified auf 850W 
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The simulation of the cooling systems

• Overview temperatures after 10 loadcycles
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The simulation of the cooling systems

• Method Battery-cooling I

– Decision finding (wall-cooling, floor-cooling)

– Calculation generation of heat and heat transfer coefficient

Floor-cooling Wall-cooling
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The simulation of the cooling systems

• Method Battery-cooling II

– Simulation and optimisation of the coolant pipes

CAD CFD

Prototype
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The simulation of the cooling systems

• Method Battery-cooling III

– Validation CFD - KULI
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The simulation of the cooling systems
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• Method Battery-cooling III

– Simulation single-cell with KULI

Maximum possible cool down 
curve at a cooling fluid 

temperature of constantly 30°C 

Dependent on the heat transfer 
ability of the heat exchanger 

and the temperature difference 
of the media
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The simulation of the cooling systems

• Modelling Battery module I

PumpHeat exchanger
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The simulation of the cooling systems

• Temperature spread of the cells

Zellentemperaturen bei 10 l/min Kühlmitteldurchfluss, komplexes Modell
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The simulation of the cooling systems

• Modelling Battery module II

Model of single cell
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The simulation of the cooling systems

• Simulation results KULI 
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The simulation of the cooling systems

• Summary

– Essential part for the simulation of all relevant cooling-systems of a Hybrid 
vehicle

– Helps in understanding the basic function and the critical parameters

• Future activities

– Implementing of KULI A/C for Battery cooling

– Control of A/C and cooling requirements for the Battery module 


