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Abstract : This study employed Fluent numerical simulation to investigate the effects of four structural parameters
on the heat and mass transfer characteristics of infrared—heated particulate heated tobacco products.
The results demonstrate that: 1) Increasing the heater length or reducing the inner wall spacing slows
the temperature decline rate; 2) Smaller spacing or shorter heaters lead to more concentrated water
vapor distribution at the left—center region at 60s; 3) Longer heaters or smaller spacing promote
volatile substance accumulation at the left—center region at 60s; 4) During 60-62s puffing, rightward
airflow movement causes the temperature at fixed points to first peak then decline, with higher peaks
observed with longer heaters or smaller spacing; 5) The mass fractions of water vapor and volatile
substances at fixed points peak at 60s, decrease during puffing, then rise again due to reflux after
puffing. This research provides theoretical foundations for optimizing heated tobacco product design.
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