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Environmental impacts of gasoline and oxygenated fuels when used on light-duty vehicles. ZHANG Meng-zhu', HAO Chun-xiao®,
GE Yun-shan'", WANG Xin' (1.School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China; 2.Chinese
Research Academy of Environmental Sciences, Beijing 100012, China). China Environmental Science, 2022,42(4): 1545~1551
Abstract: Based on the WLTC test results of seven China-6 compliant light-duty vehicles, the global warming potential (GWP),
ozone formation potential (OFP), and non-methane organic gases (NMOG) with gasoline, E10, and MTBE10 were calculated and
discussed. The GWP of crew-averaged N,O and CH,4 emissions were respectively 0.6 and 0.07g CO,e/km. The GWP of non-CO,
greenhouse gases with E10 and MTBE10 fuelling was higher than those of gasoline. Bio-E10 is capable of removing 5%~15% of
life-cycle GWP from gasoline vehicles. E10 and MTBE10 both tended to increase benzene hydrocarbon (BHC) emissions and
therefore OFP. The NMOG from the test vehicles was roughly 30mg/km. The employment of oxygenated fuels, such as E10 and

MTBE10, didn’t result in an obvious increase in NMOG.
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Table 1 Main physical and chemical parameters of the fuels

FiETEE bRl E10 MTBE10

WL e L 95 95.2 95
ENs v 0 3.59 1.77
BelR (Y5 40 48.9 37.5 38.8

IR (L5 30 7.1 7.4 73
PR (Yo AR 53 40 12.9 13.3 13.2
75 (Y AT H) 31.0 31.9 30.8
T 18 7% /5 s (kPa) 58.14 57.94 58.75
2 [ (20°C kg/m®) 744.1 755.9 750.4
T10(°C) 582 55.4 55.3
750(°C) 104.5 101.6 99.4
790(°C) 157.3 158.4 157.2

1.3 WIRZELH

7 WEER )X 2 T 6a HEBORE, 5 A TE R 4
B0 = e A as A T HEBR A S HLAIMEE A6 2% 22 Aokt
TR0 45 S FE W, CRAUE 4= DU AR A 2 Pk g R 47, 5
ZEERAT B BLRES/NT 15000km.
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Table 2 Main specifications of the test vehicles

ERLER Vi V2 V3 V4 \A V6 V7
HEE (L) 2.0 2.0 2.0 1.4 1.5 2.5 2.0
KA Turbo, DI Turbo, DI Turbo, DI Turbo, DI Turbo, DI NA, DI+PFI” Turbo, DI+PFI
A AR 9AT* 8AT 6AT 7DSG* CVT® 8AT CVT
A7 3 HUFE (k) 2425 5504 12118 3584 2020 6721 740
TR B (ke) 1963.8 1856 2191.9 1771 1748.6 1807 1948.3
IR ZH T RWD" 4WD? FWD" FWD FWD FWD FWD
R KIDH (kW) 190 141 191 110 130 154 180
I REEHI(N'm) 370 280 350 250 230 250 380
JR4i 10.5 10.2 9.5 10.5 10.6 13 8~14.1VCR!

a2 ELWEb A BN HE S W ¢ A T30, b XU e b ToAR AR T8, A ) 3K b DU B, bk T3, T A8 PR 4 EL.
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Fig.1 Greenhouse gases emissions of the test vehicles with
gasoline, E10, and MTBE10 fueling
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Fig.2 GWP of the test vehicles with gasoline, E10, and
MTBE10 fueling
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Fig.3 BHC emissions and OFP of the test vehicles with
gasoline, E10, and MTBE10 fueling
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Fig.4 THC and NMOG of the test vehicles with gasoline, E10,
and MTBE10 fueling
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