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Research on the application of pyroparticles in very early
fire detection in storage facilities and IDC data centers

Daming Gao
Shanghai Linhui Construction Development Co., LTD. Shanghai

Abstract: In the wake of the rapid development of the e-commerce economy, domestic warehousing facilities and IDC (Internet
Data Center) data centers are experiencing a surge in growth. Both the vast spaces of warehousing facilities and the high-value
equipment in IDC data centers place higher demands on fire detection and extinguishing capabilities. Conventional smoke
detection systems passively wait for smoke to reach the alarm threshold before outputting an alarm signal. For warehousing
and IDC data centers, the timeliness of such lagging detection systems is no longer suitable, as a delayed response to a fire
could result in significant losses. Heat-releasing particles are charged particles emitted by combustible materials when they
reach their ignition temperature. These particles are released well before the generation of smoke during a fire. Detecting fires
using heat-releasing particles can provide an early warning signal well before the formation of smoke, enabling personnel and
firefighting systems to respond in a timely manner, thereby minimizing firefighting time and reducing fire losses to a minimum.
This paper systematically elaborates on the concept of heat-releasing particles, the design principles of heat-releasing particle
detectors, their functional differences compared to existing detectors, and their working principles. It also discusses the current
applications of heat-releasing particle detection systems and future trends in their utilization.

Keywords: Storage; IDC Data Center; Pyrogenic Particles; Battery Thermal Runaway Management
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