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Fig. 1 Physical model of the electronic cigarette nebulizer
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Fig. 2 Schematic diagram of two-dimensional simplified model of
the guide rope
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Fig. 3 Schematic of the diffusion coefficient estimation device of
the guide rope
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Fig. 8 Variation of maximum radial gradient of guide rope with time
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Numerical analysis of heat and mass transfer law in the guide rope of electronic cigarette

TONG Zhenming"’, ZHANG Xiaodan’, ZHANG Hui"’, YUAN Zhulin®,
LIU Cheng"’, ZHANG Wenliang', JIN Shengyi', CHEN Chao"”

1 Shanghai New Tobacco Products Research Institute Co., LTD., Shanghai 200080, China;
2 School of Energy and Environment, Southeast University, Nanjing 210096, China;
3 Shanghai Tobacco Group Co., LTD., Shanghai 200082, China

Abstract: [Background] The working performance of the electrothermal nebulizer is one of the key factors determining the quality
of the electronic cigarette. The electrothermal power and capillary action of the guide rope will affect the temperature gradient, liquid
concentration gradient and gasification rate of the e-liquid, thus posing a significant effect on the quality of the smoke. Therefore, the
research on the heat and mass transfer, field distribution and vaporization amount of the e-liquid in the guide rope is of great significance
to the design and improvement of the electronic cigarette nebulizer. [Methods] The numerical simulation method was used to establish
the heat transfer model between the electric heating wire and the guide rope, the transport model of the e-liquid in the guide rope, and
the gasification model of the e-liquid after the temperature of the e-liquid reached the phase transition point. On this basis, the reliability
of the model was verified by experiments. [Results] Within certain limits, the maximum radial temperature gradient and concentration
gradient in the guide rope presented approximately quadratic functions with heating time; the vaporization amount of liquid was
approximate linearly with heating time, and increased with the heating power; the dry burning timing decreased exponentially and
logarithmically with the increase of heating power and diffusion coefficient, respectively.

Keywords: electronic cigarette; nebulizer; guide rope; heat and mass transfer; dry burning timing
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