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Abstract

During the operation of large-size batteries, temperature unevenness increases, affecting the per-
formance, life and safety of batteries and battery packs. However, the limitations of sensors and test
methods make it extremely difficult to obtain the temperature distribution of large-sized batteries in
real time. In order to predict the temperature distribution of large blade batteries quickly, a method
based on Kalman filter algorithm was proposed. Firstly, on the basis of the analysis of the mechanism
of heat transfer and heat production, the difference equation of the temperature distribution in the
region of the battery body is established by the thermal equilibrium method. Secondly, the Kalman
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filter is used to introduce a closed-loop correction mechanism based on the measured temperature,
which solves the modeling error and initialization error. This method can obtain the temperature of
the five node areas of the battery in a short time and predict the temperature distribution evolution
of large-sized batteries in real time. Finally, the accuracy and efficiency of the proposed method for
temperature distribution prediction are verified by testing under different working conditions.
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2.1, SEHFR
ARSCHEPEIE SO B0 150 Ah BERRERELT)H il BB 1 TR,

Table 1. Basic parameters

=1 BERESH
B 1
HiE 25 2 (Ah) 150
HE HLE (V) 3.2
B HEV) 2.0/3.8
JF(mm) 945 x 90 x 14
& (kg) 2.6
I (kg/m3) 2148
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Figure 1. Resistances of the battery: (a) Charging; (b) Discharge
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Figure 2. Entropy coefficient
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Figure 4. Steady state condition: (a) Experiment; (b) Region #1; (c) Region #2; (d) Region #3; (e) Region #4;

and (f) Region #5
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