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Fig. 4 Thermocouple arrangement with different

intervals within 50 m near the fire source
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Fig. 6 Comparison of data between thermocouple prediction and FDS simulation of different models
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Table 6 Training and testing time of different models
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Real-time longitudinal temperature prediction of utility tunnel

fires based on support vector machine

LU Ziping, WANG Ke, ZHOU Xiaodong, WANG Dong,
JIANG Nan, JIA Xinmiao, YANG Lizhong

(State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei 230026, China)

Abstract; Underground utility tunnel fires cause huge economic losses and damage to the city. Given the rapid fire development
and unique confined spatial structure of utility tunnels, an accurate and real-time fire temperature prediction system is needed
for firefighting making decisions and guiding fire operations. In this study, numerical simulation models of utility tunnel cable
fires with five fire locations were established, and a database containing the location of the fire source, heat release rate, fire
duration, temperature, as well as the spatial relationship between thermocouples and fire sources was set up. Combined with
support vector machine (SVM), a data-driven real-time temperature prediction model was proposed, which realized the
temperature forecast in utility tunnel fire scenarios. Moreover, this paper proposed a method to improve the dataset structure
around fire sources of artificial intelligence. The method has excellent performance in prediction accuracy and time cost.
showing great potential in smart firefighting application of underground utility tunnel.

Keywords: Utility tunnel fires; Support Vector Machine (SVM); Longitudinal temperature; Real-time forecast; Smart fire-

fighting



