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Development of an Emission, Modgl for Oxygenated <701at11e Organic Compounds

fropl Gasolineé Vehicles Based on the Online Measurement )

HAO Yu -q, YUAN Zis hing!™ | ", WANG Meng-lei's; SHA Qing-¢ ', U*fn—yue LIU Yuan-xiang' , LIU Xue-hui' , DUAN Le-jun’, YUAN Bin®,
ZHENG Juboye® , SHAO Min® , YAN Yo Fos

(1. School' of Environment and Energy, South China University of Technology, Guangzhou 510006, China; 2. Institute for Environment and Climate Research, Jinan
University, Guangzhou 511443, China; 3. Palmary Technology Co., Ltd., Beijing 100071, China)

Abstract; The oxygenated volatile organic compounds (OVOCs) emitted by motor vehicles have high atmospheric reactivity; however, research on the identification of their
high-resolution emission characteristics using online measurements is still in its infancy, and there is a lack of model tools to calculate and predict the OVOC emissions. In this
study, eight OVOC species including formaldehyde, acetone, and ethanol were measured by PTR-TOF-MS and IMR-MS under the simple transient test conditions. The results
showed that the OVOC species were significantly affected by the change in working conditions. Compared with that of the idling stage, the emission peak of OVOCs increased
by 183%, 105%, 56%, 92%, and 244%. Meanwhile, with the upgrading of the emission standard from national I to national V', the emissions of formaldehyde, acetone,
and methanol decreased by 90. 9%, 93.3%, and 93. 7%, respectively. By contrast, the emission of ethanol was stable. From national I to national V', the total emission
factors of the eight species were 12.5,10.2, 5.4, 4.2, and 1.6 mg-km ™", and the overall emission reduction was 87%. It was found that the emission rate of OVOCs was
closely related to the vehicle specific power (VSP), whereas the emission factor was closely related to the modified combustion efficiency (MCE). The first-order linear
functional relationships were established by fitting the VSP and emission rate as well as the MCE and the mileage-based emission factor (EFs). The concept of modified
combustion loss (MCL) was proposed, and the simplified proportional functional relationship between MCL and EFs was established, thus clarifying the decisive factor of the
OVOC emission factor. The OVOC emission model based on VSP and MCL can calculate and predict the emission rates and emission factors of light-duty gasoline vehicles
under different hot running conditions so as to provide an effective tool for accurately evaluating OVOC emission contributions and establishing an emission inventory.

Key words: oxygenated volatile organic compounds( OVOCs) ; online measurement; emission model; vehicle specific power; modified combustion loss
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Table 1 Details of tested vehicles
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