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Combustion and Thermal Performance Analysis of a Catalytic Infrared Heater
Qin Mingyuan SuHua Xu Lanjing
( Xihua University, Chengdu, 610039 )

[ Abstract ] Casualties caused by exposure to cold outdoor environments occur frequently, highlighting the urgent need for
efficient heating solutions. In this study, a porous media catalytic infrared emergency heater was developed based on a
self-designed 1% Pt/Al,03'SiO; catalyst. The heater operates via natural gas diffusion, and its key performance indicators,
including combustion efficiency, active site characteristics, combustion temperature, infrared spectral properties, and heating
effectiveness-were systematically evaluated. Experimental results demonstrated high catalytic activity (750=397.2°C, T90=463.2C),
with XPS analysis revealing that the active species Pt° and Pt** undergo dynamic transformation during the reaction, indicating
strong redox regulation capability. Under a gas flow rate of 1L/min, the heater achieved a combustion efficiency of 99.90%. The
infrared radiation emitted predominantly within the 3-10um wavelength range aligns well with the absorption bands of human skin
and common clothing materials, thereby enhancing thermal absorption and overall heating performance. This work provides a
practical engineering solution for emergency heating and proposes a systematic approach to evaluating heating strategies in cold
environments.
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