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Abstract: A modular LSTM prediction method is proposed to address the issues of strong nonlinear temperature evolution and

significant differences in measurement points in tunnel lithium-ion battery thermal runaway fires. The method integrates spatial

attention, multi-scale time series extraction, temperature distribution characteristics, and residual correction. Based on a 1:20 scaled

tunnel platform, temperature data of roof measurement points were collected under three types of heating devices and various

ventilation conditions. The results showed that the overall R=of the training coverage conditions was 0.953, and the MAE was 1.75 °C;
Under the independent testing condition AT-100-0.4, compared with the basic double-layer LSTM, the MAE and RMSE of the model
decreased by 53.64% and 68.61% respectively, and the R=increased to 0.894. The model predicts more accurately in low-temperature

areas, but has relatively large errors in high-temperature peak areas, which can provide reference for temperature advance warning of

tunnel fires.

Keywords: tunnel fire; lithium-ion battery; thermal runaway; temperature prediction; modularization; LSTM
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