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Abstract :It’ s a basic work to study the characteristics of vehicular e missions and give e mission factors for development of vehicular e-
mission inventory and decisior making of the control strategies . Om board e mission measure ments of omrroad vehicles are regarded as
important comple mentary to e mission laboratory dynamometer tests. Omr board exhaust e mission measure ments were conducted on
seven samples of gasoline cars in a typical road in Macao, using AVL DiGas 4000 light five- gas analyzer. It was found that there was
an obvious reduction of gaseous pollutant e missions from cars equipped with electronic fuel injection and three- way catalytic converter
system ( referred to as EFI cars in the following) , compared to old carburetor cars. The average volume concentrations of CO, HC
and NO of carburetor cars were 227 x 10" %,1.57 % and 1477 x10" ¢, respectively , while those of EFI cars were 33 x10° ©,0.21 %
and 131 x10°°¢ , which were about 1/11 through 1/7 of the former. However, there were high e missions during the cold start of EFI
cars . The arithmetical mean concentrations of CO and NO e missions of EFI cars were calculated and their absolute values were pre-
dominantly contributed by high concentrations with low frequency . Furthermore , the e mission factors of gasoline cars were estimated
by test data, and at the same time, MOBILES model was used to calculate average e mission factors of gasoline cars in Macao in 2000 .
The ratios bet ween the results calculated by model and estimated by experiment data were in the range of 59 % ~139 % , which would
narrow into 68 % ~ 132 % if only annual average emission factors were compared. The results suggest that EFI + T WC systems
equipped in vehicles have good effect on the e mission reduction, but catalytic converters are not activated during the cold start . Tech-
nical improve ment of EFI cars, which could reduce the occurrence of high e missions with low frequency during the operation, would
decrease their average level on exhaust e missions a lot . Furthermore, it’s reliable that the e mission factors of gasoline cars in Macao
calculated by modified MOBILES model .
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Table 1  Conditions of the sample vehicles for experi ments
/em® / kg /km
A MITSUBISHI LANCER 1.3 GL 1298 990 1994 5331
B NISSAN BLUEBIRD 1998 1210 1988 103235
C TOYOTA COROLLA XLI 1332 1090 1996 44688
D MAZDA 323 1.5L DR SDN M5 1489 1055 1996 50270
E TOYOTA COROLLA GL 1498 1060 1989 50359
F KIA SPORTAGE MRDI M/ T 1998 1494 1997 16814
MITSUBISHI LANCER 1.5 MX
1468 1040 1996 40963
SALOON M/ T
. 860 HC/( k x 10 000)
EF «km) = = F 1
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EFco(g* km™') :% *Co, + CO+6 xCI?C/( kx 10000y < Fxpx C 2)
EFyo (g® km™") =% X Co, + CO +1\20)/(13£/0(0k x 10 000) * Fxpx C ()
(1) (2) (3) ,HC.CO.NO CO, (4) ,ZML 0 (
HC.CO.NO CO, , 1.1 gkm ') ; DR ( 10" *g*
, . F km™?) .
, v (5)
(7] 9.54 L+(10°km) "' ; p , EF,= (BEF+ By- Bjy)* Cre Coe Cse Cu
0.74kg*L™'; C , ()
86'6%[9];k (5) , By ; Bim
( NDIR) HC , /M : Cr
( FID) ) ; Co : Gs
0.493°1, N
NO,/ NO,=1%~10%, 5%,
NO NO, ( NG MOBILE5
)[10] . ,
1.3 MOBILE5
MOBILE5 (i, 12) .
, [l].
’ 2
MOBILE5 ( 2.1
FTP ), 7
BEF( gekm™ ") , HC.CO NO
M( 10%k m) , 2.
BEF = ZML + DR+ M. (4) 2
2 1)
Table 2 Pollutant concentrations in gasoline car exhaust e missions by omrboard measure ments
HC /10" ° CcO/ % NO /10" ¢
A 281 44 62 3.67 0.35 0.67 292 57 72
B 345 197 43 3.87 1.83 0.84 3308 2121 770
C 55 20 15 0.29 0.05 0.07 579 84 134
D 490 33 67 2.30 0.07 0.20 1131 54 142
E 1482 256 209 3.46 1.30 0.54 2127 833 437
F 82 10 9 1.43 0.06 0.16 2007 104 235
G 313 56 51 7.97 0.51 1.10 2702 356 422
1) S E 2 200s F 2 60s s G
(1) 5 (
A.CDJF G 2
1995 91/441/ EEC ( ( B E) ,
1) , HC.CO NO
HC.CO NO 227
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(3) > Cco NO Table 5 Comparison between the e mission factors of gasoline
p g
s S cars estimated by two methods / g=km ™'
s HC (6]6] NO,
HC s 11 0.70 10.01 1.88
5 0.95 7.97 0.91
’ 0.87 8.65 1.23
’ MOBILES 1 0.93 13.88 1.11
5 7 0.72 10.21 0.70
0.79 11.44 0.84
! % 1 /11 133 139 59
2.3 /% 7 /5 75 128 77
2 HC .CO 91 132 68
NO s 1.2 1) MOBILES HC
(1) ~(3), A~G HC.CO NO, HC, HC.
N 4
3
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Table 4 Estimated e mission factors by data from (1)
omr board measure ments /g'km'1 5
HC co NO, 2
A 0.27 3.47 0.10
B 1.09 16.24 3.25
C 0.13 0.51 0.15 R HC .CO NO
D 0.21 0.71 0.09 HC.CO NO
E 1.54 12.52 1.39 6 6
227x10°°1.57% 1477x10"°°,
F 0.06 0.58 0.17
G 0.35 5.06 0. 61 33x10°°.0.21 % 131 x10°°,
/11 ~1/7.
[19]
2000 .
44 %, (2) 4 4.0 x
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