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Title of the research activity:

Experimental analysis and numerical simulation of
batteries for automotive application.

State of the Art:

Despite the exponential growth of electric vehicles
registered in recent years, the main barriers to their
penetration remain still specific energy, specific power,
safety, cost (related to cycle life and calendar life), low
temperature performance (e.g., cold

startup in winter) and charge time, beyond the lack of
knowledge in the Battery Management System (BMS).

For an efficient vehicle operation, the development of an
efficient Battery Management System (BMS) is crucial. In
particular, the BMS strategies design requires a detailed
knowledge of the battery pack characteristics, either
based on simulation (typically according a lumped-
parameters approach) or experimental analysis [1-2].

In particular, the battery performance is significantly
affected by the temperature, hence the battery thermal
analysis is crucial both for the BMS and the battery pack
design.

it is important to understand how heat is generated inside
a cell and how to dissipate heat properly [3-8]. However,
the factors influencing the thermal behaviour of cell result
quite complex. Multiple mechanisms including electricity,
electrochemistry, heat transfer are coupled, and the
involved parameters change with time, temperature,
State of Charge (SoC), State of Health (SoH), etc...

Short description and objectives of the
research activity:

The present research activity aims at developing a
comprehensive analysis methodology for the
characterization of cells and battery packs for automotive
applications, based either on lumped parameters
simulation (by Gamma Technology AutoLi-Ion) and
experimental analysis (by a ITech 18 kW-500 V battery
emulator/tester).

The experimental activity will be finalized to the battery
model build-up for BMS strategy design and to support
the battery pack design by CFD-3D simulation (Ansys
Fluent).

The simulation CFD tools, supported and validated with
experimental tests, constitute one of the most flexible and
efficient instruments for the thermal analysis of the single
battery, the batteries package and its cooling system. The
objective of the thermal management pillar of the
proposal consists on understanding the driving
parameters of the heat transfer on batteries and the
connection with BMS.
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