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Understanding the temperature characteristics of aerosols generated by electronic Fifteen (15) ENDS devices from eight commercially available brands, and Aerosol Dry-Bulb temperature AVG per test point
nicotine delivery systems (ENDS) and heated tobacco products (HTPs) are critical combustible reference cigarette 1R6F were tested for a duration of 10 puffs. AT1.2 - ENDS Disposable 120 T
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air temperatures can exceed normal body temperature, with wet-bulb temperature (RH%) of air stream entermg the device, device weight loss (DWL), and aerosol

being the most relevant thermal metric for inhaled air. Wet-bulb temperature collected mass (ACM) were measured. Cerulean SM450 was used to puff aerosol Figure 2. Aerosol Dry-Bulb Plot AT1.2 U T T e e s e e e e e
combines dry-bulb temperature and relative humidity of air to thermodynamically : Representative plot of aerosol temperature  Figure 4. Dry-Bulb Maximum Peak. Averages of maximum peaks from 5 probes along the
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O TC — Thermocouples

The conversion to wet-bulb temperature was done by using the recorded dry-bulb
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temperatures from thermocouples and humidity levels of puffed air (room air) Figure 1. Aerosol Temperature Testing Chamber Schematic. Representative aerosol temperature plot for ~ Figure 5. Wet-Bulb Maximum Peak. Converted Wet-Bulb averages of maximum peaks
using Improved Magnus Equation: | 1R6F combustible cigarette. from 5 probes along the axial (y) for each test location on axial (x), along with maximum

Tw = Td - arcraﬂ[[].lﬁl 7T - (rh% + 5.313659)“-"2}} + arctan(Td + rh%) — arctan Conclusions temperature recorded for each test article.

(rh% — 1.676331) + 0.00391838 - (+7%) ‘32 - aretan(0.023101 - +4%) — 4.686035
Tw - calculated wet-bulb temperature of aerosol;
Td - recorded aerosol dry-bulb temperature from TC;
rh% - calculated relative humidity of aerosol at test point

The maximum standard deviation among five probes at a single location was 23°C. The highest measured dry-bulb
temperatures ranged from 132.3-36.4°C at the 1 mm location, 51.4-32.9°C at 10 mm, 47.4-30.7°C at 20 mm, and

33.3-26.8°C at the 100 mm location. Both methods used for calculating aerosol relative humidity (RH%) produced
It was assumed that emitted aerosol stream contains the same concentration of stream. similar wet-bulb temperature conversion results, with a variance of no more than 0.1°C.

water as inhaled puffed room air. Two methods were used to calculate rh% of All converted average peaks of dry-bulb temperatures to wet-bulb meet the

aerosol based on recorded temperature and relative humidity of inhaled room air, NIOSH temperature upper limit of 50°C wet-bulb for heated inhalation devices. References
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