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Publicly perceived limitation of electric vehicle 
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Start with: WHY?
Benchmark tests for efficiency and thermal comfort on MAGNA chassis dyno:

Magna Engineering Center Steyr 
https://www.magna.com/products/complete-vehicles/commercial-vehicle-engineering

https://ctag. /com/en

ANDI Thermal Manikin provided by CTAG

https://www.magna.com/products/complete-vehicles/commercial-vehicle-engineering
https://www.magna.com/products/complete-vehicles/commercial-vehicle-engineering
https://www.magna.com/products/complete-vehicles/commercial-vehicle-engineering
https://www.magna.com/products/complete-vehicles/commercial-vehicle-engineering
https://www.magna.com/products/complete-vehicles/commercial-vehicle-engineering
https://www.magna.com/products/complete-vehicles/commercial-vehicle-engineering
https://www.magna.com/products/complete-vehicles/commercial-vehicle-engineering
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Benchmark tests for efficiency and thermal comfort on MAGNA chassis dyno:

Benchmarking @ MAGNA Engineering Center Steyr

Chassis-dynamometer tests:
• 3 representative cycles from BOSCH and WLTC tested

• Tests in 0 °C, 20 °C and 35 °C ambient temperature conditions

• Cold start for all tests (vehicle soaked in ambient conditions)

• Same HVAC/cabin settings (22 °C Auto, no auxiliary heating)

Magna Engineering Center Steyr 
https://www.magna.com/products/complete-vehicles/commercial-vehicle-engineering

https://ctag. /com/en

ANDI Thermal Manikin provided by CTAG

Start with: WHY?
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Velocity Profile “WLTC”

Distance 23,27km 
Average speed 46,53km/h
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Velocity Profile “Helsinki Long”
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Distance 94,01km 
Average speed 77,51km/h
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Velocity Profile “Helsinki Short”

Kopie von Cycle
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Average speed 20,66km/h
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Velocity Profile “Helsinki Commute”
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Distance 19,42km 
Average speed 31,96km/h
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Key Findings:

BEV1 has low baseline energy consumption 

(lighter vehicle), with minimal variation across 

ambient conditions → stable range

BEV1 limits heating → cabin stays up to 4 °C 

below target

 

BEV2 & BEV3 reach target temperature, but 

with higher energy use 

At 20 °C ambient temperature: 
• BEV2 & BEV3 reheat cabin air to maintain 

comfort 
• BEV1 mainly cools → results in lower 

cabin temperatures

WLTC Comparison of 3 Benchmarked BEVs:

Key Findings

Significant differences in thermal management strategies identified
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Results of BEV 2: Winter range reduced by 33%

A closer look at the findings

Target temperate 

reached!

Target:

No range reduction in 
cold ambient

Reduction of 
required energy 

for cabin heating
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Results of BEV 1: Issue already addressed by BEV 1

E
n
e
rg

y
 C

o
n

su
m

p
ti
o
n
 [
kW

h
/1

0
0
km

]

No solar radiation considered

Consistent range, but compromised driver comfort → better solution required!



Optimization Domains to overcome 
thermal challenges
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Holistic control software

Holistic control of all inter-system 

functions

Synergetic Optimization of hardware and 

software domains enables range extensions 

in BEVs without compromising comfort

Vehicle Thermal Management (VTM) Hardware

Cabin system 
 Heating, ventilation and air 

conditioning                                        

Heating Panels

 Seat/Steering Wheel Heating

Thermal system
 Refrigerant circuits

 Coolant circuits

 Heat Management

Electric Drive Unit (EDU) cooling 

system

Battery conditioning system

Predictive Algorithms

User-Centric Adaptions



EFFEREST Long titel 
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HORIZON-CL5-2023-D5-01-01 - IA

User-centric design and operation of EV for 

optimized energy efficiency (2ZERO 

Partnership)

11 partners from industrial and research 

backgrounds (entire value chain)

Coordinator: Virtual Vehicle Research GmbH

Duration: 36 Months (Jan. 24)

Total project budget: 6,4 Mio EUR

Total project funding: 4,9 Mio EUR

EFFEREST targets a decisive leap forward in the novel use of data to achieve energy efficient electric 
vehicle (EV) designs, matching enhanced user acceptance with efficient vehicle operation.



EFFEREST Use Cases
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Real demonstrator with HUC Virtual demonstrator with HUC, Photovoltaic and Nat. Refrigerants



HUC
Holistic User centric energy management system Control

2 December, 2025 PU/SEN 10



Input LTEM from SACC
1. Adapted DT 

models

SACC - Self-adapting Comfort Control 
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Long-Term Energy 
Management

Mid/short-Term Energy Management layer

Vehicle plant

Long Term Thermal 
Control 
Included DTs:
• Cabin 
• Thermal
• Comfort 
• Powertrain

Input SACC from LTEM
1. comfort target
2. air conditioning 

priority



NEXT STEP: TRL6 Demonstration Platforms
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Magna test track

Magna‘s fast charger
Magna ECS 

chassis-dyno

CTAG‘s

Thermal 
ManikinDemonstrator vehicle

Testbench demonstration

of sub-systems / functions

Magna ECS thermal 

testbench

VUB EPOWER‘s Open 

vehicle powertrain platform

VIF‘s Demonstration 

Platform



NEXT STEP: Virtual Demonstration
Virtual Demonstrator used for year-round analysis & combined investigation 
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Vehicle Integrated Photovoltaics

Novel thermal system architecture
• Complexity & cost reduction with focus on competitiveness

• Future proof due to the use of natural refrigerants

• Holistic heat management 

The virtual demo vehicle enables:
• Realistic year-round usage simulation

• Insights into long-term user behavior

• Evaluation of Vehicle Integrated PV and 

natural refrigerants

• Assessment of HUC efficiency as part of a 

combined system

SACC & HUC Control Software



EFFFEREST Outlook

Rightsizing loops and HUC control finalization 

Integration of components and systems into 

the demo vehicle

Conclusion and Outlook 
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Conclusion

Climatization of the cabine is still a huge consumer during cold temperatures

Benchmark EV vehicle did not show a satisfying solution

EFFEREST solutions:

HUC, user-centric use case, novel indicators, AI-enhanced system design

System level development & testing approach to ensure competitiveness & fast development 
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