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Air Quality Dynamic Change and
Purification in Household Car

HAO Hong ,ZHANG Guangyuan ,ZHANG Hailong ,XU Li

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract;In order to explore pollutants in the car and their influencing factors, and to propose
reasonable purification methods, the mass concentration of formaldehyde, VOC and CO, were
tested under different ventilation modes, different seasons, different road conditions and different
purification methods. The cross-section of human sitting breathing height Z =0. 75 m is taken as a
typical cross-section, and formaldehyde, which is more representative in concentration changes
according to the test results, is selected to simulate its spatial distribution by CFD. When the
internal circulation of the air conditioner is turned on in summer the concentrations of
formaldehyde and VOC are highest which are 0. 112 mg/m’ and 0. 24 mg/m’,and the lowest in
the transition season, which are 0.07 mg/m’ and 0.15 mg/m’. The CO, mass concentration

Y HHEE 2021 -12 -02
E€WH : FXHARRHAIEATH (52078308)
EE RN VL (1977—) , Lo, B8z, P, NS E NS ST AR 2 8 55 5T



186 WHERKESMARBFR)

%39 %

reached the highest value of 9 780 mg/m’ in the transition season. The concentration of all

pollutants is lower than other ventilation modes when ventilation by opening windows and the air

conditioning external circulation. Formaldehyde is most sparsely distributed during the transition

season and ventilation by opening windows ;the external circulation and internal circulation of the

air conditioner are similar in formaldehyde distribution, both of which formaldehyde accumulation

are more prone in the position of the rear passengers; greater air supply speed and lower air supply

temperature will it is beneficial to reduce the mass concentration of formaldehyde in the car. The

use of activated carbon and vehicle-mounted purifier can achieve a certain purification effect.

Key words ; family car;formaldehyde ; VOC ; CFD ;air quality
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circulation in different seasons
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Fig. 11 Clouds of formaldehyde mass fraction in different seasons
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Fig. 12 Clouds of formaldehyde mass fraction at different ventilation speeds
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Fig. 13 Clouds of formaldehyde mass fraction at different ventilation temperatures
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