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Abstract

To investigate the effects of ventilation hole design in the cooling segment on the aerosol flow char-
EIREE

XEFIH: INERE, i, Xk, B0, HRitiE, TSR, PR BCE XFLS NS M R IR R R e AL T[]
Pk 2t 2, 2025, 14(4): 605-615. DOI: 10.12677/japc.2025.144058


https://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2025.144058
https://doi.org/10.12677/japc.2025.144058
https://www.hanspub.org/

&R &

acteristics and cooling performance of heated tobacco products under a fixed total ventilation area,
a numerical model based on FLUENT was developed to simulate non-equilibrium heat transfer in
the porous media of the product. Numerical simulations were performed to analyze the flow and
heat transfer properties of the aerosol, and the results were validated through experimental meas-
urements of temperatures at key locations. The findings revealed that: (1) The distribution pattern
of ventilation holes had no significant influence on the static heating temperature field, with the
cooling effect primarily dominated by the downstream filter section; (2) Under a constant ventila-
tion area, the outlet aerosol temperature of the heated tobacco product decreased with increasing
ventilation hole diameter and with greater distance between the ventilation holes and the filter seg-
ment; (3) The “Distribution D” configuration resulted in the lowest outlet temperature, while exhib-
iting the highest turbulence intensity and heat transfer coefficient in the hollow segment, reaching
23.03% and 63.14 W/m?:K, respectively. The numerical simulations accurately captured the tem-
perature and flow fields within the cigarette, providing valuable references for auxiliary design of
tobacco products.
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Figure 1. Schematic of the HTP stick
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Figure 2. Cigarette physical property comprehensive testing system
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Figure 3. Schematic of the HTP stick
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Table 1. Types of ventilation holes in the cooling section
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Table 2. Partial physical properties
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Figure 4. Simulated and experimental temperatures under distribution C
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Figure 5. Axial flow diagram of cigarette during puffing (t = 46 s)
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Figure 7. Temperature field distribution during puffing (t = 46 s)
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Table 3. Heat transfer characteristic parameters
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D 1.0207¢3 22.8 62.68 1.886
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Figure 8. Maximum temperature of exit gas for different vent distributions, port-by-port
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