
AVL Virtual 
Battery  
Development 
FROM CELL TO VEHICLE

The AVL eSUITE™ offers flexible, 
fully integrated simulation solutions 
for electrified powertrains from 
component to vehicle level. One 
element of the eSUITE™ is the  
scalable battery simulation solution 
that accompanies development 
from the concept phase to start of 
production and in-use applications.

A unique workflow for battery  
simulation considers both thermal  
and electrical aspects in one envi-
ronment. The virtual integration 
of the battery pack into the entire 
powertrain and vehicle allows inves-
tigation of the battery under realistic 
driving conditions. The seamless 
communication between 3D and 1D 
enables an increase of design variant 
investigations while maintaining 
predictability throughout the entire 
development process.

The demand of speeding up time-
to-market while improving the  
performance of electrified power-
trains is increasing daily. By front-
loading you make sure to choose 
and verify the optimal design 
variation as early as possible and 
implement virtual testing when no 
hardware parts are available yet.
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SYSTEM LAYOUT

Determine the optimal configuration 
to realize high power density with 
the lowest possible total battery 
weight. For this pupose, the  
conceptual compari-
son of electrical and 
cooling layouts  
is performed 
with the help 
of physical 
system 

CELL LIBRARY

Our battery modeling approach 
strictly follows the cell physics.  
The models are made available  
in an extensive cell database so  
that everyone from beginner to  
cell expert can meet the required 
accuracy targets.

CELL PERFORMANCE

Multi-scale electrochemical models 
provide the basis to evaluate degra-
dative changes in cell chemistry. AVL 
offers a fully scalable solution from  
the cell level to the module to  
the battery pack through the  
use of consistent 3D  
and 1D level models.

AGING

AVL's unique solution supports  
engineers in optimizing a battery 
component’s aging and lifetime  
in a virtual environment. It allows  
users to examine aging processes 
with physical models faster than  
real time. 

THERMAL  
CONDITIONING

The thermal design of the battery 
and associated system components, 
such as power electronics and in-
verters, is optimized using 1D and 3D 
simulation to ensure the highest 
possible performance and 
lifetime without compro-
mising battery safety.

SAFETY

Safety concerns are 
major issues during the 
development and 
homologation of 
electric vehicles using 
lithium-ion batteries. 
AVL has developed 
functionalities to model 
short circuit events, thermal 
runaway and cell venting to ad-
dress this important  
issue. The specifically developed 
Flammability Index serves to  
evaluate the ignition probability. 

models. Flexible missions for 
powertrains with different numbers 
and positions of electric motors are 
virtually investigated.

VEHICLE INTEGRATION

By virtually integrating the battery 
pack into the entire powertrain and 
vehicle, you can investigate your bat-
tery operation under realistic driving 
conditions. Only this understanding 
enables you to optimize tailored to 
your demands. AVL CRUISE™ M 
offers users the possibility to map 
the entire chain of effects from the 
cell to the vehicle and thus considers 
all influences.

Vehicle system simulation incl.  
thermodynamics, aftertreatment, 
cooling, lubrication, HVAC and  
driveline in office and on testbed. 

3D CFD for vehicle, powertrain  
and powertrain components incl. 
aerodynamics, underhood flows  
and cabin comfort analysis.

Together with Batemo, we offer inte-
grated modeling technology. Batemo 
specializes in battery cell modeling and 
simulations, extensive cell measure-
ment data and detailed cell reports.

AVL’s open model integration and 
co-simulation platform, connecting 
virtual and real components into  
one functional prototype.

FAST-CHARGING

With our physical cell models the 
anode surface potential can be 
precisely controlled to avoid the 
dominant ageing mechanism of 

lithium-plating. On that basis it is 
possible to develop fast-charging 
strategies efficiently.
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FIND OUT MORE
www.avl.com/simulation-solution-battery
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