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Thermal Management System Design for Li-ion
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Abstract: This paper focuses on the structural design and
performance study of the thermal management of 40 Ah
LiFePO, battery systems for Expo plug-in fuel cell vehicles by
using the forced air cooling. Based on a detailed analysis on
the thermal requirements of battery, and consideration of the
layout of the vehicle, this paper presents a structural design
and a simulation of the thermal management system. Then
the tests on the temperature rise of the battery system sample
based on the structural design were done under certain
current cycle in different temperatures. Finally, an analysis
was made of a two-day testing data, the most typical of Expo.

YR B 2011—01—-19

Simulation and experiment results and road data analysis
indicate that the design meet the expected requirements on
temperature-rising control of battery system and the

uniformity of cells temperature.

Key words: fuel cell plug-in; LiFePO, battery; thermal

management; numerical simulation; testing and evaluation
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Fig.2 Temperature differences among cells under

the natural convection condition
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Fig.7 Inner pressure distribution of the battery pack

B AR, B 8 IR R LR Pa, X 2
PR it B G s ) 22 AR X AR AE R R B
R ERER TR HEIEER.

150
145+

140+ S ETIE
£ 135¢ l
Hd 1301 P \.\//\\
120F
115}

0 2 4 6 8 10
B
HS mtanmENESH

Fig.8 Distribution of inner pressure difference
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Fig.10 Inner temperature distribution of

the battery pack
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Fig.11 Voltage and current profiles of the

battery pack under test
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Fig.12 Locations of the temperature sensors
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