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Smoke sharacteristics generated when smoking and usnig tobacco products outdoors

Eunji Lee, Kyoungin Na, Hyunjun Kim
Division of Health Hazard Response, Director General for Health Hazard Response, Korea Disease Control and Prevention Agency (KDCA)

Youngwook Lim, Jiyeon Yang, Shervin Hashemi, Jeongwon Park, Minji Park
Institute for Environmental Research, Yonsei University College of Medicine

Tae Yeon Kim, Dae Woong Kim, Dong Jun Park
Department of Architectural Engineering, Yonsei University

In the study of the harmful effects of outdoor secondhand smoke, the diffusion state may vary depending on environmental
factors such as the street, so to measure the actual outdoor air pollutants, an experiment was conducted after establishing
a cigarette smoke diffusion model base. As a result, when smoking and using all tobacco products, the concentration of fine
dust (PM,,) and ultrafine dust (PM, ., PM, ) was in the order of ‘liquid electronic-cigarette (e-cigarette)’ > ‘ordinary cigarette’
> 'heating e-cigarette’, black carbon concentration and complex odor intensity were ‘ordinary cigarette’ > ‘'liquid e-cigarette’
> 'heating e-cigarette’ were the highestin the order.

Therefore, even e-cigarettes, which are known to have relatively less irritating odors, emit harmful substances, so it is

necessary to pay attention to the effects of second-hand smoke, especially indoor use of e-cigarettes.

Keywords: Secondhand smoke, Tobacco smoke, Outdoor smoking, Fine dust
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Figure 1. Survey on the spread of fine dust during smoking
Table 1. Results of fine dust generation from one cigarette
(units: ug/cigarette)
Ordinary Cigarettes Heating e—Cigarettes Liquid e—Cigarettes”
Aerosol Type
n 75" Percentile n 75" Percentile n 75" Percentile
Total Suspended Particles 30 14,906 30 2,992 30 211,840
Fine dust (PM,,) 30 14,601 30 2,988 30 212,239
Ultrafine dust (PM, ;) 30 14,573 30 3,126 30 209,110
Ultrafine dust (PM, ,) 30 14,415 30 3,100 30 172,845
Black Carbon 27 99 9 11 15 523

* For liquid e—cigarettes: 1 cigarette = 0.2 g e—juice
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Figure 2. Diffusion distance of fine dust for different types of cigarettes
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Figure 3. Analysis of cigarette smoke diffusion by distance through Computational Fluid Dynamics analysis
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