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Abstract

Based on the significant safety hazards caused by the lack of fire extinguishing modules in the current
electric vehicle safety protection system, we propose an intelligent warning and automatic fire extin-
guishing integrated system based on multimodal perception. When abnormal working conditions
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occur during the battery charging process, the system uses distributed temperature sensors and
flame spectrum detectors to achieve early fire recognition and trigger a multi-level warning mecha-
nism. Without human intervention, when the characteristic temperature of thermal runaway reaches
T1 (set threshold), the intelligent temperature control execution device will activate the high-pres-
sure gas driving device to achieve directional atomization spray of ultrafine carbon dioxide fire extin-
guishing agent. Experiments have shown that the system can shorten the fire response time to At < 8.5
s, achieve a fire extinguishing agent coverage rate of 292.3%, and effectively suppress the probability
of reignition to P < 0.05. By constructing a three in one safety protection system of “monitoring warn-
ing disposal”, this device significantly reduces the risk of secondary disasters caused by battery ther-
mal runaway, providing a technical solution for active safety protection of new electric vehicles.
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Figure 1. Cause analysis pie chart of electric two-wheeler fires
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Figure 2. Connection structure diagram of the device and the battery tray
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Figure 3. Diagram of the device connected to the battery
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Figure 4. Temperature sensor circuit diagram
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Figure 5. Workflow diagram of flame spectrum detector

5. KIESeiEERNIE TAERIZEE

R P I AR R I i 27 L R AR IS BOR T Bl B P S R R B e L, )
Z R T R R T AT R A DAL R S R, R IR 6 N TARRAR A

o &5 At

Figure 6. Workflow of smoke concentration monitoring module
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Figure 7. Diagram of equipment process
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Figure 8. The manufacturing process of the flame detector device
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Figure 9. Fire alarm device and preliminary design drawing of the overall structure
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Figure 10. Test environment
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Table 1. Hardware configuration
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Table 2. Data collection process table
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Figure 11. Fire alarm circuit diagram
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