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Project overview

▪ 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



Objectives
▪ O1: Achieve innovative and holistic user-

centric solutions to make EVs more 
attractive for the mass market

▪ O2: Use of AI and digitalization to enhance 
design and operation of components and 
system

▪ O3: Reduced development time of highly 
efficient vehicle components and systems 

▪ O4: Technology demonstrated in relevant 
environment (TRL6)

▪ O5: Dissemination and exploitation of the 
EFFEREST results



EFFEREST Use Cases
▪ Real demonstrator with HUC ▪ Virtual demonstrator with HUC, 

Photovoltaic and Nat. Refrigerants
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Real Driving Usage Pattern Analysis

❑ Derivation of an exemplary week 

of usage from the annual usage 

profile to support fast simulation.

❑ Approach: exemplary week 

extrapolated to complete year 

matching closest to annual profile 

w.r.t. energy consumption, 

distance, average velocity, and 

number of trips and charging 

events.

❑ Preselection of 4 distinct vehicle usage-profiles („Short / 

Long / Average Distance Driver / Commuter“) according to 

daily and annual mileage and driving pattern identification 

from vehicles monitored for ~1 year

❑ Enrichment of base journals with vehicle simulation model 

including stochastic parking data, charging models, and 

climatic data from regions (cold: Helsinki / average: Paris / 

hot: Athens)
• Note: The combination of base journal, climatic region data, parking and 

charging models can be fully factorial. An exemplary combination is chosen 

for each base journal.

Visualization of exemplary week for two distinct usage-profiles:



Benchmark tests for efficiency and thermal 
comfort on MAGNA chassis dyno



Benchmark tests for efficiency and thermal 
comfort on MAGNA chassis dyno

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:

Significant differences in thermal management strategies identified



HUC - Holistic User centric energy 
management system Control



One control example
SACC Self-adapting Comfort Control



Demonstration



Virtual Demonstration



Mid to long term 
expected 
impacts of the 
project



EFFEREST pathway towards zero-emission 
roadmap
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