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Number Concentration and Size Distribution of Particles Emitted by Light-duty

Gasoline Vehicles

FAN Xiao-xiao', JIANG Jing-kun'*, ZHANG Qiang', LI Zhen-hua', HE Li-giang'®, WU Ye', HU Jing-nan®,
HAO Ji-ming'

(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. State Environmental Protection Key Laboratory of Vehicle
Emission Control and Simulation, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: In this study, three GDI ( gasoline direct injection) and one PFI (port fuel injection) light-duty gasoline vehicles were
characterized for their particle emission ( number concentration and size distributions). Two condensation particle counters ( CPC) with
different activation efficiencies (50% cut off diameter) were used. It was found that the number concentration of particles emitted by
GDI gasoline vehicle was approximately one order of magnitude higher than that from PFI gasoline vehicle. High emission of particles
occurred within the first 200 s of cold start. The number concentration of particles emitted from GDI vehicle was largely influenced by
the vehicle working condition, while that of PFI vehicle was relatively stable despite of varying working conditions. The size
distributions of particles emitted from GDI and PFI vehicles had both nucleation mode and accumulation mode. The peak diameter of
nucleation mode particles was in the range of 20-27 nm, while that of accumulation mode particle was in the range of 80-95 nm. The
number concentrations measured by the UCPC (50% cut off diameter of 2. 5 nm) were 35% (GDI) and 50.4% (PFI) , respectively,
higher than those measured by the CPC (50% cut off diameter of 23 nm) used by the regulation.

Key words: light duty vehicle; gasoline direct injection; particle; number concentration; size distribution
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Table 1 ~ Parameters of the tested vehicles
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1 1.8 118 2000 GDI NisE e i TWC Y
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4 2.0 108 2000 PFI EP NG TWC =V

R2 REHmEEELSGE
Table 2 Physiochemical properties of the tested fuel
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Fig. 1 Measurement system
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Fig. 2 PN emissions of light-duty gasoline vehicles
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Fig. 4 PN transient emissions of light-duty gasoline vehicles
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