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1998
1999
28.4%
322
(TSP)
(SO2)
(NOx)
89
233
1999
66.9%
40.5%
1997 6

TSP

1998
0.11-1.199mg/nt
0.002-0.385mg/n?
0.006-0.152mg/nT

27.6%
72.4% 140
43.5%
338 33.1%
1998
(APT)

1976

70-75%

60.0% TSP

0.289mg/nt
0.056mg/nT
0.037mg/n?

137
1-1



1-1

%

%

%

1998 322 27.6 72.4 435
1999 338 33.1 66.9 40.5
(APN50
API100 API200
API500
1-2 NOx
1-2
(mg/m?) (API)
0.10 50
0.10 100
0.15 200
0.565 300
0.750 400
0.940 500
1-1
01997 1999
8
7
6 —
5 —
4
3 —
2
1
0 1 1 1 1

1-1




1.2

121

SO, TSP 1995 -1998 4
1995 88 NOXx 0.012-0.129mg/nt
0.047mg/nt 1996 88 NOXx 0.007-0.152mg/n?
0.046mg/nt 1997 94 NOXx 0.004-0.140mg/nT
0.045mg/n? 1998 96 NOXx
0.008-0.151mg/n? 0.045mg/n?
1-3 1-4
1996 NOX
1995-1998  NOx 1995 1982
0.05mg/nt 0.10mg/n? 0.15mg/n? 1996
0.05mg/nt 0.05mg/nt
0.10mg/n?
1-3 NOX mg/m?®
NOx NOx NOx
1995 88 0.012-0.129 0.047 0.017-0.123 0.053 0.012-0.129 0.041
1996 88 0.007-0.152 0.046 0.029-0.117 0.055 0.022-0.152 0.046
1997 94 0.004-0.140 0.045 0.013-0.133 0.049 0.004-0.140 0.041
1998 96 0.008-0.151 0.045 0.011-0.151 0.049 0.008-0.124 0.041
1-4 NOXx mg/m?®
5 10 25 50 75 90 95
1995 88 0.129 0.012 0.015 | 0.017 0.029 0.043 | 0.061 0.074 | 0.092
1996 88 0.152 0.007 0.014 0.021 0.032 0.043 0.054 0.074 0.078
1997 94 0.140 0.004 0.013 | 0.019 0.028 0.043 | 0.056 0.072 | 0.079
1998 96 0.151 0.008 0.013 | 0.017 0.030 0.041 | 0.054 0.069 | 0.082
1995 88 32 NOXx 36.4%



3 3.4%
1996 88 27 NOx 30.7%
25 2 28.4% 2.3%
1997 94 32 NOx 34.1%
29 3 30.9% 3.2%
1998 96 32 NOXx 33.3%
29 3 30.2% 3.1% 1-5
1-5 NOX
% %
1995 88 32 36.4 3 3.4 0 0
1996 88 27 30.7 25 28.4 2 2.3
1997 94 32 34.1 29 30.9 3 3.2
1998 96 32 33.3 29 30.2 3 31
1. 1995 GB3095-82
2. 1996 GB3095-1996
1-6 1998 %
NOx SOz TSP
4.90 | 19.5 | 24.4 175 [ 225 | 75 | 50
14.6 27.1 | 48.0 | 104
61.2 [ 30.6 | 2.1 3.9 21
18.4 | 57.2 | 163 42 | 39
25.0 75.0
21 438 | 354 | 18.8
1-7 1999 %
NOx SO, TSP
59 | 294 | 11.8 13.7 | 277 | 59 | 5.9
5.9 451 | 314 | 137 | 3.9
62.7 | 333 | 20 2.0
471 | 431 | 5.9 3.9
20 | 7.8 13.7 | 76.5
451 | 431 | 9.8 2.0
1998 59



1.2.2

15.4%

1999

98

1998

40.3%

137

160

6
NOx
SO, TSP
SO,
TSP
1998
42.3% 2%
75
13% 1997
99 146 1-2

1990

140

120

100

1990

1991 1992 1993 1994 1995 1996 1997

1-2

1998

1999

1998

O,

NOy

-1999

1999
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Pb NO, CO O0s
03—05 / 1997
0.845-1.15 |
NOx 1997
NO 133 191 99y g/n? 1987 73% 66%
80% 1998 NOy 97 14.3% 152u g/nT 1999
140u g/n?
NO,
1995 CO NO
82.5% 41%
1997 NO
43% 190p g/nt 10 76% 1997
cO 103% 6.1mg/nT
NOx 1986 99u g/nt 97 205u g/nt 107%
CO NOx
1998 135
1-8 1997 1998
1-8 1997 1998 NOx CO
3 1997 205 190 177 112
NOx ug/m
1998 220 219 197 124
3 1997 6.8 6.1 3.3
CO(mg/m~)
1998 8.4 7.3 3.6
“ " 1991-1995 O3



53.8 294 1997 71 434 346
/ 1998 101 504 6-9
81.5% 384 / 1999 119 777
1-10  1997-1999
1-9 O3
mg/m?
1997 71 434 346
1998 101 504 384
1999 119 777
1-10 1997-1999
/
1997 0.125 0.133 3.0 0.318
1998 0.120 0.152 3.3 0.378
1999 0.080 0.140 2.9 0.364
mg/m?
1 SO,
2 NOx CO
3 O3
4 1997 -1999
1997 6 1 298
1997
441 5.63
1998 Q0
551 499 38
1.4 4000
1998 18
68 1999 2 15



1999 1 1

6 8 1995
12 1995
21166 300
3 36 10.9
5
123
1997 1990 1.9 1990
96% 1990 14% 16.5%
1998
22.4% 61.2% 16.4%
8% 2% 53 APl 55 -l
234 W, Vv 14 32
7 51 32
34 32 27
1999 52 AP 55( )
218( ) ( ) 27 519 21
404 4 77 51
13 1 3
1998 0 061 / 1997 0070  /
12 9% 0 202 1997  0.217
6 91% 2 42 1997
2 54 | 4.72% 0 124 |/ 1997
0 139  / 10.8%,



/

1999

1998
NO
1999 0.054
) 115
/ ) 99
1998 (242 / ) 53
)
1998 (0.124  / ) 81
4
1998
20%
1997 980
1967
493 1980-1989
1989 13 12309
1990-1995 18.02 1995

40

8.16

0.182

583
10

/

/

37

1998

1990

1979
1980
1990
36.1

100

80

60
40¢”

N\

20

90 91 92 93 94

1-3

95

96

97

1998
2.29

(0.061

/

1998
0.114

33.1

6994
8937

/

(0.202

(8.22

/

1997



1997 12
2051  / 1798  / 22
1-11  1997-1999
1-11 1997-1999
1997 0.07 0.139 2.54 0.217
1998 0.061 0.124 2.42 0.202
1999 0.054 0.114 2.29 0.182
mg/m’
1.2.4
SO, 1990 0.083mg/nT 1997 0.068mg/nt
0.060mg/nt 1990 0.354mg/nt
1997 0.229mg/nt’ 0.200mg/nt
1986 1992 158 628
265 940 67.6% 9.0% 1992 1997
538 378 102.4% 20.5%
1998 58
60
50
40
30
20F”
10¢”
0
90 91 92 93 94 95 96 97

10



0%

32%

68%

1-5 1997

17% 3% 12%

27%

18%

2%

21%

1-6
1992 0.06mg/n?
1995 1990
0.105mg/nT
1996
co 38 NO, 815
123.5
1996 coO

86 NOx 56 NMHC 96

0.059mg/n? 1997

NMHC 10

1997 6 (APl) 1998 6

11



1.5%

65% 27%
6% 0.5% 1997
212 1998 220 315(1998 12 17
)
1998 1997 0.001 /
0.005 / 0.001 / ; 1998
0.024 / 0.018 / 0.020 /
1998 0.007 / 0.015
/ 0.002 /
1999 NOx 1998 0.001 / 0.001
/ 0.004 / ; 1998
0.014 / 0.047 / 0.005 /
SO, 1998 0.005 / 0.008 /
0.001 / 1-12 97 99
1-12  1997-1999
1997 0.068 0.105 0.233
1998 0.053 0.1 0.215
1999 0.045 0.099 0.168
mg/m’
1.25
1-7 NOX

12
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o o
= e
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01997
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2.1

211

2111

1979

CO HC NOx

Herbert Needleman
[1]

800

4.2

15

90%

1.2



5-15ug/dl 5-35ug/dl
10-15ug/dl 2 4
2-1
ug/dl

10

20

30

40 D

50

50-100
100-150
Ostro
1 /
100 44800—97000 180—500
200—650 12 80
1.0 0.1 40
5350 1115 5160 20-40
400
2112
1987 10
1989
10ug/dl 13 1989
180 -
10ug/d 8
1989
12.9% 15.3% 7.4% 7.5%

16



1992
60

1993

1995

1996

1997

1997

2.1.2

ug/di( 1
20

60ug/d 1985
10ug/dl

=100

33.0%
10ug/dl.
0-6
)
60ug/dl
25ug/dl

1991

17

20



10ug/dl

1993 1994 5
30
10-15ug/d
10ug/d!
213
10/ 016  /
116 | 142167
/ 94 |/
91 95 91 /
1993 348
40.8
10ug/dl
1994 4 %
0 6 10ug/d| 36.83 0 2
10.23ug/d!
1995 141 2 6 2 4
10ug/d 53 15ug/d 184 4 6
38.7 45.4
80 1985 1986
10ug/d| 46 15ug/dl 17
1996 250 9 11
55
1996
20 40ug/d|
85

10ug/d

18



50

1997

0.0007mg/m3 16 38

1997 238
12 10ug/dl 78
62 30
2.2
2-2
120 11-12 78
1997
50 11-12 62
1993 348 0 40.8
1991 273 1-7 95
1996 259 9-11 55
1994 296 <6 36.8
66 2-4 53
1995
75 4-6 38.7
758 67.9
1991 7-10
198 99.5
1996 46
1994 2234 1-5 55
2.1.4
17% 25
3320 |/
114 6700

19



2.2
22.1CO HC
CcO
CcO
[2] CO
50mg/nt
co 250mg/n?
HC 200
HC
HC 4%

10

12.5mg/n?
CcO 37.5mg/n?
40
CcO 750mg/nt
HC 29%-42%

— 20%
HC CO

20

172



2.2.2

870

2.2.3
NOx

NOx

NOx

PNA

80%

CO,

NOx

NO,

CO,

OECD

NOx

0.017mg/nT Sppb

19,00

NG,

HC

Sppm

21

10

70%

0.003mg/nt  1ppb

OECD

CO,

50%



NOx
NOx

2.2.4 O3

NOx

VOC,NG;,

20

SO,  NO

VOC  NOy

vVOC

VOC NOy
O3

NOx VOC

22

O3

vVOC



15-20%

0.09ppm
0.08ppm

2.3

1mm

6-8

23

20%

0.12PPm

80%



PM

PM1o
PM 1o
1993
1980 International Agency for Research on Cancer
carcinogen
1990

1998

24



carcinogen”

The Depertment of

Health and Human Services 2000 Report on Carcinogen
2000 Carcinogen
” Carcinogen
2.4
MMT
18mg MMT 3 RON
1%
1995 7 11
MMT
MTBE
MTBE
MTBE
MTBE
2.5

25



2-3

2-3

Pb

CO

CO2

NOx

HC

50
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3.1

3.1.1 LEV2
31 1mi=1.609km
3-1 g/mi  50,000mi
NMOG co NOXx
1993MY 0.25 3.4 0.4
TLEV 0.125 3.4 0.4
LEV 0.075 3.4 0.2
ULEV 0.04 1.7 0.2
1998 11 CARB 2004 SUVs
3 2 1 0.4536kg
1 8,500
LEV ULEV
2 2004 2007 LEV ULEV SULEV
LEV ULEV NOx 0.2g/mile
0.05g/mile
10 mie 12 mile
3 2004 2010 NMOG HLDT
LEV ULEV 2004
60 40 2010 40 60



5 15 15 mile 2004
40% 2005 80% 2006 100%
LEV2
3-2 2004 g/mi
NMOG  CO NO
LEV 0.075 3.4 0.05 15 n/a
50000mi LEV(1)  0.075 3.4 0.07 15 n/a
ULEV 0.04 1.7 0.05 8 n/a
LEV 0.09 42  0.07 18 0.01
120000mi  “EV@ 0.09 4.2 0.1 18 0.01
LDTs <8,500 ULEV 0.055 21 0.07 11 0.01
SULEV 0.01 1 0.02 4 0.01
LEV 0.09 4.2 0.07 18 0.01
1s0000mi  FEV@ 0.09 4.2 0.1 18 0.01
ULEV 0.055 21 0.07 11 0.01
SULEV 0.01 1 0.02 4 0.01
1) LDT2 4 NOx
3.1.2
33 34 LDV  LDT
35 EPA 1997 12 16 NLEV NLEV
NLEV 1999 2001
LDVs LLDTs
3-3
(GVWR) cwW (LVW) (ft)
LLDT 0-6000
LDT
LDT1 0-8500 >6000 0-3750
LDT2 >3750
<45
HLDT
LDT3 6001-8500 0-5750
LDT4 <5750
HDV 8500> 6000> 45>

28



3-4 LDV  LDT (g/mi)
5 50,000 mi 10 100,000 mi
NMHC CO ColdCO NOx PM | NMHC  CO NOXx PM
LDV LDT1 0.25 34 10 0.4 - 0.31 4.2 0.6 -
LDT2 0.32 4.4 12.5 0.7 - 0.40 5.5 0.97 -
LDVs LDT1 0.25 3.4 - 1.0 0.08 | 0.31 4.2 125 0.0
LDT2 0.32 4.4 - - 0.08 | 0.40 5.0 0.97  0.10
HLDT  * NMHC  CO NOX NMHC  CO NOXx PM
LDT3 0.32 4.4 0.7 0.46 6.4 0.98 0.10
LDT4 0.39 5.0 1.1* 0.56 7.3 1.53 0.12
*
3-5 LDVs LLDTs 50,000 mi NLEV
NMOG NOx co
1999* 0.148 0.2 3.4
LDV  LDT1L 2000* 0.095 0.2 34
2001 *x 0.075 0.2 34
1999+ 0.190 0.4 4.4
LDT2 2000* 0.124 0.4 4.4
2001 *x 0.100 0.4 4.4
*9
* %
1999 12 12 Tier2
Tier2
LLDTs HLDTs MDPV's
8500 10000 SUVs Tier2
HLDTs
Tier2 NOXx 0.07 g/mi LLDTs
2004 2007 HLDTs MDTs
Tier2 2008 2009
Tier2 1—8
3-6 3-7 Tier2 9 10
Tier2 1
MDPVs 3-8

29



3-6

NOx NMOG CO HCHO PM
10 0.6 0.156/0.230 4.2/6.4 0.018/0.027 0.08 a,b,c,d
9 0.3 0.090/0.180 4.2 0.018 0.06 a,b,e
; LDVs LLDTs 2006 HLDTs 2008
8 0.20 0.125/0.156 4.2 0.018 0.02 b,f
7 0.15 0.090 4.2 0.018 0.02
6 0.10 0.090 4.2 0.018 0.01
5 0.07 0.090 4.2 0.018 0.01
4 0.04 0.070 2.1 0.011 0.01
3 0.03 0.055 21 0.011 0.01
2 0.02 0.010 2.1 0.004 0.01
1 0.00 0.000 0.0 0.000 0.00
a. 2006 HLDTs 2008
b. NMOG CO HCHO HLDTs
c. MDPVs
d.LDT4s MDPVs NMOGO0.280 g/mi LDT4s MDPVs
e.LDT2s NMOG 0.130 g/mi LDT2s
f. NMOG 0.156 g/mi 2008
3-7 50,000 (G )
NOX NMOG co HCHO PM
10 04 0.125/0.160 3.4/4.4 0.015/0.018 -- a,b,c,d,f,h
9 0.2 0.075/0.140 3.4 0.015 -- a,b,e,h
; LDVs LLDTs 2006 , HLDTs 2008
8 0.14 0.100/0.125 34 0.015 -- b,g,h
7 0.11 0.075 3.4 0.015 --
6 0.08 0.075 34 0.015 --
5 0.05 0.075 3.4 0.015 --
a. 2006 HLDTs 2008
b.NMOG CO HCHO HLDTs 2008
C. MDPVs
d.LDT4s MDPVs 0.195 g/mi NMOG LDT4s MDPVs
e.LDT2s 0.100g/mi LDT2s
f. 10
g. 2008 NMOG 0.156 g/mi
h. 150,000
3-8 MDPVs (/1 )
NOx NMOG co HCHO PM
120,000 0.9 0.280 7.3 0.032 0.12
2008
Tier2 39
Tier2
MDPVs 2004 OBD Tier2 MDPVs
CcO

30



3-9 (o/ )
3 + 2 +
LDVs LLDTs 0.95 1.2
HLDTs 1.2 15
3.1.3
1998 6 30 “
K 2000 2005
2001 2006
10 3 11 3 12
3-10 g/km
coO HC NOXx HC + NOx PM
2000 P:2.30 (2.2) P:0.20 P:0.15 P: (0.5) P:
D:0.64 (1.0 D: D:0.50 D:0.56 (0.7) D:0.05 (0.08)
P:1.00 P:0.10 P:0.08 P: P:
2005
D:0.50 D: D:0.25 D:0.30 D:0.025
1.
2.P= D=
3-11 g/km
CcO HC NOXx
2000 2005 2000 2005 2000 2005
| RW <1305 2.3 1 0.2 0.1 0.15 0.08
Il 1305 < RW <1760 4.17 1.81 0.25 0.13 0.18 0.1
1] 1760 <RW 5.22 2.27 0.29 0.16 0.21 0.11
RW kg
3-12 g/km
CO HC + NOx NOx PM
2000 2005 2000 2005 2000 2005 2000 2005
| RW <1305 0.64 0.5 0.56 0.3 0.5 0.25 0.05 0.025
I 1305 <RW <1760 0.8 0.63 0.72 0.39 0.65 0.33 0.07 0.04
i 1760 <RW 0.95 0.74 0.86 0.46 0.78 0.39 0.1 0.06
RW kg
2000 OBD 2003 OBD
2005 2002
314
1999 7 9

31



GWPB1-1999 2000 1 1
3.5t M1 M2 N1
M1 M2 N1 GWPB1-1999
3 13 3 14 3 15
3-13
3-14 g/km
2000 1 co 2.72
1 2004 6 30 HC+NOY 0.97 1.36
pM@ 0.14 0.20
co 2.20
1.00
2004 7
1 HC+NO® 050
0.70 0.90
PM® 0.08 0.10
1 2
3 4
3-15 g/km
RM kg RM< 1250 1250 RM< 1700 RM 1700
co 2.72 5.17 6.90
(2001.01.01 HC+NO 0.97 1.36 1.40 1.96 1.70 2.38
2005.06.30) PV 014 020 019 027 025 035
co 2.20 4.00 5.00
1.00 1.25 1.50
(2005.07.01 ) | HC+NO® 0-50 0.60 0.70
0.70 0.90 1.00 1.30 1.20 1.60
PM® 0.08 0.10 0.12 0.14 0.17 0.20
1 1
2
3 3

32



29/

3.2
3.2.1
3 16
EPA (GVWR>=8,500 )
2004 2007
3-16 (g/bhp-hr)
HC CcO HC + NOx NOx
1991-93 1.3 155 5.0 0.25
1994-97 1.3 155 5.0 0.10
1998 1.3 155 4.0 0.10
2004 1.3 155 2.4**
1991-92 1.3 155 5.0 0.25
1993 1.3 155 5.0 0.10
1994-95 1.3 155 5.0 0.07
1996-97 13 155 5.0 0.05*
1998 1.3 155 4.0 0.05*
HC CcO NOx ek
1991-97(A) 1.1 14.4 5.0 3.0
Otto 1991-97(B) 1.9 37.1 5.0 4.0
1998 A 11 14.4 4.0 3.0
1998 B 1.9 37.1 4.0 4.0
A GVWR 14,000
B GVWR 14,000
* 0.07 g/bhp-hr.
** NMHC 0.5 25
* k% (gl )
2000 8 1 EPA 2004
EPA
2007 EPA

NTE Not-to-Exceed 2007
LRT Load Response Test 2004

33
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OBD 2005 2007

3
3-17 g/mi
GVWR NMOG NOx CcO
8,500 - 10,000 * 0.28 0.9 7.3
10,001 - 14,000 0.33 1.0 8.1
* Tier2 MDPV
3 18 3 19 EPA
3-18 g/bhp-hr
NMHC HCHO NOx PM
0.14 0.016 0.20 0.01
0.14 0.016 0.20 0.01
2007
PM 2007 2007 2010
3-19 g/bhp-hr
GVWR NMHC HCHO NOx PM
8,500 - 10,000 0.195 0.016 0.2 0.02
10,001 - 14,000 0.230 0.021 0.4 0.02
EPA 3 20
50
3-20 (a/ )
GVWR 3 + 2 +
8,500 14,000 14 1.75
>14,000 19 2.3
3.3.2
LPG
2005 2008 DeNOx SCR

34



30

2000 Euro3
0.70 0.75
2005 Euro4 CO HC NOx
ETC
ETC
CO HC NOXx 50 PM 80
3 21 ESC HT 3 22
ETC PM DENOX
3-21 ESC ELT g/kWh
co HC NOx PM *
2000/01 2.1 0.66 5 0.10 0.13(a) 0.8
2005/06 15 0.46 35 0.02 05
2008/09 15 0.46 2 0.02 0.5
(@)= 0.75 dm3 3000 min-1
* m?
3-22 ETC g/kWh
co NMHC Methane (b) NOX PM (c)
2000/01 5.45 0.78 1.6 5 0.16 0.21
2005/06 4 0.55 1.1 35 0.03
2008/09 4 0.55 1.1 2 0.03
(@)= 0.75 dm?® 3000 min™
(b) =
(0)=
3.3

35



331

1998 12 2004
> 280cc Tierl 2004 HC+NOx 1.4 g/lkm
2008 0.8 g/km 2008 Tierl
Tie'z HC+NOx
3.3.2
2010 9
3
CO 42,000 NOx 23400
CO2 62800 2200
3 23
3-23
1999 10,000
Kwang Yang (Kymco) 1999 3
2000 40,000 2
2001 80,000
2002 150,000 50% 50
2003 200,000
2006 400,000 40
CO HC NOx 80
1999 5 2003 12
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NOXx

3
2
25
3 CO HC
35 2000ppm
CO 20 HC
80 60 CO HC 25%
67%
3-24
2003 12 31 2003 12 31
2,4- ( ) 2- ( ) 4 )
CO (g/km) 35 7.0 7.0
HC + NOx (g/km) 2 1 2
CO (%) 4.0 3.0 3.0
HC (ppm) 6,000 2,000 2,000
CO (%) 45 3.5% 3.5%
HC (ppm) 9,000 2,000% 2,000*
CO HC+NOx 25
3.3.3
2000 8 23 97/24/EC
DB 11/120-2000 2000 1
1 3-25
GB14621-93
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3-25

2001.01.01

2001.01.01

2004.01.01

CO (%) 15 15
HC (ppm) 3000 300
CO (g/km) 45 45 35
HC + NOy (g/km) 3.0 3.0 2.0
34
GB14761.1 93 70 ECE15 03
70 1999
GWPB1-1999
1999
1992
2000 2001
2005 2006
91/441/EEC  94/12/EC
93/59/EEC 96/69/EC 1991 1994
91/542/EEC
91/542/EEC 1991
ECE

R15-04
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4.1

90%

411

/ AQIRP
( RVP E200 E300)

2500
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[ ]
HC CO NOx
[ ]
HC CO NOx
[ ]
62
15.5% 85.5%
13% 25%
HC 6 NOy 6
CH
CO2
6 CO 13
20 CO;
vVOC

NOx

CO,

HC

CH

CO
HC CO NOx
LUBRIZOL
58
DB11/044-1999
93.1%
20% 5%
20 30
CO,
45 20 HC
28 50
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MTBE

MTBE
RON117
CO 1%
70 MTBE
1990 1] ”
MTBE CO
1986
MTBE
MTBE
MTBE
MTBE
RVP

41

CO 5-6.5%
MTBE
CO
90
90
MTBE
MTBE
7%
7%
58K pa



HC CO NOx
3 1981
900ppm 100ppm
HC 16.2% CO 13.0% NOx 13.9%
4-1 / AQIRP
4-1 AQIRP
(1983~1985) (1989)
MTBE | T90 MTBE| T90
Vb Wb M% F Vb Wb m% F ppm psi
45® 20| 20®5 |0® 15 |360® 280| 45® 20 | 20®5 |0® 15|360® 280 [450® 50| 9® 8
HC 14 5.7 -9.0 -5.8 -6 6.1 51 | -21.6 -18 -4
co * * -141 | 136 -13 * -11.2 * -19 -9
Nox 11 | 6.7 * * * -6.0 * 5 -8 *
-23 * * * -28 * * -16 -10 *
[1] 1psi=6.9kPa
2] *
4-1 HC 1,3-

42



30% 1ps 6.9kPa

4.1.2
HC CO
M
19% 8%
HC 4% 6% 15% 40%
10
0.55g/kwh
0.12% 0.05%

10% 16%

43

34%
Nox
45 HC\CO
45 55 Nox
Nox
8%-15%

38%
CoO

30%



HC CO NOx

4-2
4-2
HC CcO NOx
1 1 1 - 1
1 1 | - !
Two 1 1 1 ! 1
Tso 1 1 1 ! ! 1
Too 1 - 1 - 1 1
1 1 - 1
1 1 1 1 1
1 ! ! ! ! ! !
4.2
1995
2840 3684 1998 3200
4550 1999 4000 6000
421
421.1
21%
4-3 89 90
8 9
4-3
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
2153 2345 26334 3019.5 2694.7 2840.8 3053.2 3253 3196.8 4000
421.2
70
90 93 95 97 1990 1997 70
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62.6% 28.24% 90 35.1% 62.01%
4-4 2000 1 1
% %
90
4-4
1990 1991 1992 1993 1994 1995 1996 1997 1998 2000
70 62.6 555 54.1 57.09 52.39 50.64 40.72 28.24 14.5 0
90 35.1 41.7 43.0 39.94 40.97 42.10 51.33 62.01 73.9
93 2.2 2.3 2.2 2.68 5.22 5.76 6.57 6.76 9.3
95 0.1 0.5 0.7 0.29 1.42 1.47 1.38 1.88 2.3
1996 1990
51.82% 1994 56.30% 8.5%
% 93 1997
65% 1998 80%
[1998]129 2000 1
1 2000 7 1
4-5
4-5
1990 1992 1994 1996 1997 1998 2000
g/L 0.037 0.031 0.028 0.019 <0.013
% 51.82 56.3 65 80 100
4-6 1997 1994
9.4
MTBE
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4-6

%

1992 1993 1994 1995 1996 1997
18.1 19.7 16 13 13 6.58
72.3 71.9 68.6 76.3 76.3 82.44
3.8 3 7.8 6.2 5.4 6.19
1.2 1 1.1 0.3 0.27 0.26
2.2 1.2 1.2 0.9 1.01 1.16
0.8 1.6 0.9 0.65 0.27 0.24
1.6 1.6 1.4 2.65 3.79 3.13
4213
4-7
4-7
2000
% 3-4 1.0 1.0 50 1999
,m% 0.05 0.01 0.01v% 0.01
62-85
55 60 44-78
RVP,kPa 27-60
V% 30-40 10 ~10 /
% / 520 3 MTBE 7\;%(1996
Vo 20-25 27.0 ( | 37 /
MTBE
20%
80% 30%-40%
4214
1998 6
0 1
2
3 4
4-8
4-9 CARB 1996
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0.013g/L
4-7 4-8
4-8
1 2 3
VN < 5.0 25 1.0 25
VN < - 20 10 35
% VN < 50.0 40 35 40
GL < - 0.018
GL < 0.013 0.013
GL < - 0.013
%MM < 0.10 0.02 0.003 0.08
0.005 g/L 0.001 g/L
4-9 CARB
PPM 80 40 30
V. % 1.2 1.0 08
vV % 30 25 22
vV % 10 6.0 40
PSI 7.0 7.0 7.0
M% 1.8-2.7 1.8-2.2
50% F 220 210 200
90% F 330 300 290
4272
4221
GB252-94 6 10 0
-20 -35 -50 1998 4550 30%
1997
71.3% 4-10

47
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4-10

1993 1994 1995 1996 1997 1998
3385.97 3314.27 3684.30 4108.66 4593.99 4543.9
4.2.2.2
0.05% 0.2~0.3%
0.2~0.5%
0.5%
1990 21
555 1997 48 1824 1997
62.8%
50-58
10% 20% 0.05%
1 2 3 10ppm 50ppm  500ppm
5 10% 25%
100 / 5000
/ GB252—87
02% 05% 1.0% 45
40
300PPM  30PPM
41 M 412
4-11
. 0.05% < 0.05m%
0.1-0.2% 1993 10 1996 10 47-58
40-50 > 42
V% / 35% 1993
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4-12

GB252-87
1.0%( )
0.10% < 300ppm < 30ppm
0.2%( )
> 48 > 53 > 55 > 45
% m/m <25 <15
42% 40-50
40-50 0.1-0.2%
4-11 4-12
1 2
4.3
4.3.1
(1]
4.3.2
50

49



80

HC\CO  NOX
HC,CO NOx
4.3.3
1990
1995
4-13
4-13 28.9
4-13
1998
%
360 20 22.0 550
93 50-60 35 5
32 90 2.4 04
>0 20 0.4 L5
125 10 0.6 0
660 - 28.9 354

50



43.4

30%-40%
1997
1993
1997
HC,CO,NOx
CO\HC
9 10 1
90%
4.4
1992 EPACT

M ethanol Ethanol
85%

51

2-3

C,H,O,N

1997

25%

Alternative Fuel



HC 62% CO 97% NOX

90% 40%
44.1
CH4 50%
1.7-5
CO2
H2S
20-30MPa 0.05/0.5MPa
HAT
AQIRP CNG HC
90% CO 40-80% NOX 10-80% 15-20%
442
C3H8 C3H6 C4H10 C4H8 441-550
427 103-105
LPG 300km
CNG 200km LPG
5000-6000 CNG 10000-12000 LPG
CO HC 80 LPG LPG
LPG

4-14

52



4-14 LPG
HC, ppm CO, % CO2, % NOx, ppm
90 1.45 140 0.14 10.1 35
LPG 1.48 104 0.09 9.2 21
% 25.7 35.7 8.9 40
4.4.3 -
CO2
CO HC NOX
M5
M20 M5 5% M50 M85 M85 M100
AQIRP M85
HC 31% CO 13% NOX 6% 40%
444 -
30%
AQIRP E85
HC 5% CO 7% NOy 40-50%
25%
445
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1998

4.4.6
NOX CO HC
1% 99%
4.5
1999
1 1 DB 11/105-1998 2000 1
1 GWPB 1-1999

1999 6 1

24%
5%
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4.6

1 )
2 ( RVP E200
E300)
4-15
4-15
HC
N Ox
NOx CO;
MTBE CcO
HC CO NOx
HC CO NOx
3 80% 2000 1 1
90 90 2000
7 1
42%
40-50 40-50

0.1~0.2% 1 2
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99

10

90%

LPG
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5.1

/M

90

CO

2000

/M

HC

1

1

/M

I/M

20%

20

57

NOx

I/M

35

60%



5.1.1 I/M

/M
/M 70
CO Os
1987
1990
/M
IM240
I/M
/M
1981

/M

I/M
80 1977
1982
1987 /M
NOx
/M
I/M
[/M
/M
5-1

58



5-1 I'M

1981 CO 1.2%

HC 220ppm
1981 CO 1.2%

HC 220ppm
CO: 4%

1984 CO 25-30g/mile
HC 1.2-2.0g/mile
NOx 3.0-3.5 g/mile
1984-1995 CO 15g/mile
HC 0.8g/mile
NOx 2.0g/mile
1968-1986 CO 12%

HC 220ppm
CO: 6%

IM240

CO 4.5%

HC 1200ppm
HC 7800ppm
HC 3300ppm

(92/55/EEC) 1986.10 CO 3.5%
1970.1-1986.10 CO 4.5%
1970.1

CO TA

CO 0.5%
CO 0.3%

| 1+0.03

CO 45%

1979-1984.7 CO 45%
1984.7-1987.7 CO 45%
HC 1200ppm
1987.7
CO 45%
HC  1200ppm
CO 12%
HC  220ppm
CO 12%
HC  400ppm

LPG

TA

/M

80

59



1987

1991

/M

/M

60

1995



I/M

I/M
5.1.2 I/M
/M
1 1998 CO
60% 78%
50-70%
2
3 HC CO
98%
I/M

HC

/M
/M

75%
1990-1998

92%

I/M

61

94%

HC

1998



CO HC
100%
5-2
5-2
100% 76% 24% 83% 17%
100% 88% 12% 75% 25%
| 100% 60% 40% 92% 8%
I 100% 75% 25% 86% 14%
100% 7% 23% 85% 15%
100% 76% 24% 71% 29%
CO HC
CO HC
CO HC CO
HC
CO CO
CO CO HC
HC HC
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HC

/M

/M

1998

1998

5-1

30% [ 58%

100%
90%
80%
0%
60%
50%
a0

50%

5-1

/M

90%

/M

/M
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I/M
/M

5.1.3

2000

2.5

ASM5015
1

HC CO

NOx

Acceleration Simulation Mode, ASM

5-2

54

64

/M

HC CO
ASM

174

HC CO NO

NOx

NO

24 km/h

/M

[/M

2000+ 50



HC CO NO
1000 12 10000
= . = 0.0002¢ + 189.19 = 306 + L4382 ~ L * ¥ = -0.0042x + 2993.5
g 800 * ’ = 0.0065 & 10 * ’ # = 0.0141 & 8000 . 7 = 0.004
600 6000 [ oo o
400 ¢ 4000 [ 40 4 ®
A 3 ¢ .. ® O o« ¢
200 }—vﬁ"""‘ 2000 o v
2 e’ * 8 2 o 2%, % § = 0.0
0 100000 200000 300000 400000 0 100000 200000 300000 400000 0 100000 200000 300000 400000
5-2
HC co NO
1000 2 10000
5 &0 . = 4 - o § 8000
6000
4000 *
2000
le)
ES z 0
0 500000 1000000 0 20000 40000 60000 80000 1E+06 0 500000 1000000
0 0 0 0
5-3
HC (e6] NO
1000 12 10000
g et S R £ 8000 .
6000 [ e
4000 [* 4 9* T 0o
PR
2000 o ¢
o)
2 8 e 7,
0 50000 100000 150000 0 50000 100000 150000 0 50000 100000 150000
5-4
5-3 ASM
HC ppm (6{0) % NO ppm
208 1.8 2502
134 1.0 2078
76 0.5 1578

ASM
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ASM

ASM ASM
20%
50 ASM
55 174 ASM5015
NO
S IE RO AR ST EERCOH R SN R
=5 e
£ o i E . . B o i
f.!z,:.;. » = & i £ E snnn b i !
el N E i T S W L ; 2 f
Hoi :}'SE L1 E 2 HEF ;:; L-LE LakE %g; BEE
ASM5015
10
5-4
5-4 ASM5015
HC ppm CO % NOx ppm
360 39 5700
300 35 4300
150 15 4200
ASM /
ASM /
NOx ASM /
ASM5015 96 ASM5015
12
2.5 / DB11/044-1999 ASM
DB11/DXX-2000
1999 1999
ASM5015

55

66



ASM

5-4 ASM5015
ASM5015 + ASM5015
15 33 5 29% 10%
42 53 30 24% 11%
55 ASM5015
ASM5015 + ASM5015
8 1 58% 8%
9 5 33% 25%
5.1.4 I/M
I/M
I'M 1989
330 40%
60%
2000
5
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/M

1/

/M

/M

I/M
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/M
I/M
I/M
1/M
1
I/M
/M
I/M

I/M
I/M

/M

/M

/M

/M

/M
/M
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/M

+

IM240

1/

EPA

CO HC NOx

I/M

CoO

70

ASM

/M

HC



5.2

EGR

1997

PCV

71

TWC



5.3

53.1

Alternative Fuel Vehicle

Flexible-Fud Vehicle

Dual-Fud Vehicle

HAT 1993

72



EQ140

F 700

Townace

53.2

CO

Dedicated Vehicle

73

CA141

HAT
M100

HC



50 80

1996

LPG
10813 LPG

5.4

5.4.1

NOx

LPG CNG

1998
1998 12
6232 CNG 4581

74

10



2
3
3-5
4
5
6
5-6
( )t ' HC cCoO ECE15-04
3-7 ,
( +
ECE83-01
+ 3-7
"1 610
) ' ECES83-01
2-4
1-9
ECE83-01
) NOX ECE15-04

54.2
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12

76

10

km



1999 95

1999
15
1999 6 6000
CO HC
1999 12 31718
97.8% HC 89.1% CO 97.1% HC 89.5%
78-90% HC+NOyx 71-88%
1 km
99
310 1  km

km

77

5%

12

CO

Co



5k
3.16gkm HC+NOx

5.1%

NOXx-70%

1.13g/km

km

-4%

1+ 0.03
NOx

km

78

CO

/M

7.8%

8%
CO HC

NOx

CO HC-80%
15



CO 120

NOx

7%

NOy

/

CO

04

HC 18 / NOx 0.64 /

5-8%
CO HC
NOx
8-9%
95
NOx 10% 40
/ NOy 5%

79



6.1

1999 1 1
TWC
50

5000-20000km

20 14

CO
70

0

DB11/105-1998
EFI

40
0-60000km

M1 N1

ZML

90 NOx

3 0.3 07
It y = 0.000003x + 1.667 . - . o
2.5 2 = 0.25 0.6 y = -0. X + 0.
£ 3 PS R .0.0179 R . . $. Qoooonx «
g . £ 0.5 F
S 2[¢ g o2p . g
> ° < - < .
S e > oa | .
1.5 ¢ M ’ 0.15 | o . N
* 2 . . 0.3 § *
> * |
1 . 0.1k, . oo by o 5
0.05 y = 0.0000002x + 0.1618 N R .
o . R? = 0.0072 01 o -
0 0 . . 0
0 20000 40000 60000 80000 1000 0 20000 40000 60000 80000  10000C 0 20000 40000 60000 80000 100000
km km km
CoO HC NO,
6-1 M1+N1
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100 T . 357
%[ N o [y = 00000014 + 10482307 <
ol | V36,0013 x + 35.07747 | R =000800%
E ot . ) £ 25 . -
2 olb R’ = 0.00611 £ 7.
. 2
50 [ . . . A
4 I . . 15[, « -
30 - L ) 1 !’_—‘——._’°/—'
20§ .
10f 05 [ et
0 * * * ! 0 .
0 50000 100000 150000 200000 0 50000 100000 150000 200000
km km
(6{0) NOy
6-2
0T T .
60 [ L v=000012x +1810208 6 y =-0.0000110 X + 35273280
Esof | R =015075. c5f . R’ = 01855285
SN s 0 ¢
40 4
l // : -‘.: :\
% _..'. St .
wf[* S 1f -
0 . . . . ' o
0 50000 100000 150000 200000 250000 0 50000 100000 150000 200000 250000
i km
Cco NOx
6-3 LDGT
6.2
2002 2010 2020 191
305 536 6-1 1995 222 355 634
6-1
2002 70.9 36.9 31.9 10.6 5.6 35.4 191.4
2010 153.9 56.4 40.1 11.0 51 38.4 304.9
2020 346.12 101.80 37.50 10.72 5.03 32.15 535.77
2010
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6.3

6.3.1
6-2
6-2
1* 2
1999.1.1 2004.1.1
2000.1.1 2004.1.1
2000.1.1 2004.1.1
* 1 2 DB11/105-1998
— 2001 ASM
— 96 20
— 1996 pPvC
— LPG CNG
6.3.2
6-3
6-3
1 3*
2007.1
2007.1
2007.1
2001.1
* 3 osDI 10%
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/M

2001 ASM
2003
Y
1M
— 2004  25% CNGV 2007  50% CNGV 2010  75%
CNGV 2012  100% CNGV
— 2007 CNGV LPGV
— 43
— 23km/h 30 kmvh
— 8
6.3.3
6-4
6-4
1 2 3 4/5
2005.1 2010.1
2005.1 2010.1
2005.1 2010.1
2001.1 2005.1
/M
2001 ASM
2002
1/M

83



6.4

I/'M

— 2003 25% CNGV 2005 50% CNGV 2007 75%
CNGV 2010 100% CNGV
— 2007 CNGV LPGV
— 120
— 16
— 23km/h 35 km/h
6-4 6-5
700 co 32 NOx
600 | —o— 2 28— o »
—a—
500 | / 24 —
400 /// 20 —7
16
300 / - ' —
200 ' ~ " |
) 8 -
100 |—m ’45\\3/"
o ) _
1995 1998 2002 2010 2020 1995 1998 2002 2010 2020
6-4
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6-5

co NOx HC
2002 2010 2020 2002 2010 2020 2002 2010 2020
2132 3290  629.3 13.4 17.4 28.3 32.6 47.3 84.6
117.2 61.7 96.2 11.2 7.2 9.4 19.8 8.9 8.5
94.9 29.0 30.8 9.8 5.3 5.4 14.9 6.7 4.8
77.6 15.9 10.8 8.8 4.0 25 13.7 4.8 2.0
6-5 6-4
1 CO HC
2010 / CO
90% 2020
2 NOx CO
2010  NOx 1995 571% 43%
NOx
NOx
3 2002
2010 2002
1995 2002
CO  NOx 1995 % 20% 2002
CO 1995 12% NOx 1995 5%
2002 1995 CO 28% NOx 6%
6.5
6-1
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6x 6knt

3x 3kn?

756knt

6-5

39

6-1

X

K]

6-5

6-7

6-6

ISCST3
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6-6 NOx ug/m?®
1995 2002 2010 2010 2010
87.4 106.5 4.7 89.0 65.0
141.0 167.8 101.3 119.0 79.8
201.6 170.1 104.1 121.9 82.1
236.8 174.9 107.0 125.7 83.8
125.0 125.8 83.1 98.9 69.8
6-7 co ug/m?®
1995 2002 2010 2010 2010
1436.9 1283.1 569.5 949.3 442.7
2087.2 1860.0 733.7 1171.0 498.5
2916.2 2163.8 838.1 1358.8 551.3
3865.3 2167.5 838.5 1359.8 551.5
1955.9 1528.0 643.1 1062.7 473.1
6-6 6-7
4500.0 B 1995 250.0 1995
32002 @ 2002
4000.0 D2010 02010 —|
3500.0 200.0
~3000.0 — a
o £150.0
$2500.0 =
2000.0 1 100.0
1500.0
1000.0 50.0
500.0
0.0 1 1 0.0 . . .
6-6 CO 6-7 NOx
6-8 6-13 /
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ug/m?

CO

2002

6-8

ug/m?®

NOx

2002

6-9

ug/m?®

CcOo

2010

6- 10
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6-11 2010  NOXx
I 300 - 400
] 400 — 500
] 500 - 600

. 500 — 700
ﬂ‘ﬁﬁ!&!‘.

ug/m?

6-12 2010 CO ug/m®
I 40 - 55
: [_]55- 70
s B 70 - $5
STt gl 85 - 100
; W) :
_|\‘ ¢ A _'||'
» \n.tﬁ%“l ;s ) b
5 55 5 £ 7
.::"r' =
2
6-13 2010  NOx ug/m?
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/ 2010
1 mg/n?
2002
2 mg/n?
2002 CO
2002 CO
2 NOx CO
2002 NOx 1995
NOx CO
NOx NOx 1995
6-6 / 2010
831 69.8ugnt
3 NO, NOx
NOx NO;
45% 40ug/nt  39% 40-50ug/nt
50-60 ug/nT NO,

2002

90

19%

CO
CO
CO

1
2002

0.5
2010

14%

NO;

80 ug/n?



7.1

7.2

20 2001-2020
1 2

B-9-3

2000
5% 2000

91

2000



Mobile5

2000 20
A
7.3
7.3.1
7-1 7-3
7-4
7-1
1 2 2 3
LDGV LDGT1 1999.1.1 2004.1.1
LDGT2 2000.1.1 2004.1.1
HDGVY HDDV 2000.1.1 2004.1.1
MC 2001.1.1 2004.1.1
7-2
1 3
LDGV LDGT1 1999.1.1 2007.1
LDGT2 2000.1.1 2007.1
HDGV HDDV 2000.1.1 2007.1
7-3
1 2 3 4
LDGV LDGT1 1999.1.1 2005.1 2010.1
LDGT2 2000.1.1 2005.1 2010.1
HDGV HDDV 2000.1.1 2005.1 2010.1
— 7-4
Mobile5
(LDGV) 2.5 (LDGT1) 25

92



35 (LDGT2) (HDGV) (HDDV)
(MC) 6
7-4
co HC NOXx PM
1 91/441/EEC 3.16 1.13 0.18
2 94/12/EC 2.2/1.0* 0.5/0.7/0.9 -/0.08/0.1
g/km 3 EC2000 2.3/0.64* 0.2/-* 0.15/0.5* 0.05
4 EC2005 1.0/0.5* 0.1/-* 0.08/0.25* 0.025
L | 2.72 0.97 0.14
93/59/EEC I 5.17 1.4 0.19
I 6.9 1.7 0.25
) | 2.2/1.0* 0.5/0.7/0.9 -/0.08/0.1
I 4.0/1.25* 0.6/1.0/1.3 -/0.12/0.14
96/69/EC
I 5.0/1.5* 0.7/1.2/1.6 -/0.17/0.2
3 | 2.3/0.64* 0.2/0.56** 0.15/0.5* 0.05
g/km [ 4.17/0.8* 0.25/0.72** | 0.18/0.65* 0.08
I 5.22/0.95* | 0.29/0.86** | 0.21/0.78* 0.11
A | 1.0/0.5* 0.1/0.3** 0.08/0.25* 0.025
I 1.81/0.63* | 0.13/0.39* 0.1/0.33* 0.04
I 2.27/0.74* | 0.15/0.46** | 0.11/0.39* 0.06
< 14000Ibs 14.4 1.1 6.0
EPA
a/bhp-hr >14000lbs 37.1 1.9 6.0
1 91/542/EEC 4.9 1.2 9.0 0.4
2 40 1.1 7.0 0.15
olkwh 3 ESCIETC 2.09/5.53 0.66/0.83 5.04/5.13 0.10/0.16
4 ETC 2.76 0.41 2.56 0.08
1 97/24/EC 8/13%*+ 4/3%%* 0.1/0.3***
gan 2 45 3.0
3 35 2.0
1+ / *k HC/HC+NOXx
2 / /
3 PM
4 kx* /
7.3.2
CO HC CO HC NOx PM

7-5
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1
2 +
3

4

GB14621

1 +

W[N] RO DN] P
+

CRT SCR)

7.3.3

B-9-3
7-6

7-6

LDGV LDGT1 LDGT2

HDGV

HDDV

MC

km

28400 24000 17500

19700

19700

10000

7.3.4

B-9-3
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-7

B-9-3

7-7
LDGV LDGT1 LDGT2 HDGV HDDV MC
L/100km 9 105 125 25 22 25
7.3.5
7-8
7.8
LDGV
$ $
1 + 955 80 3%
2 + 1075 80 3%
3 + 1500 80 5%
4 + + 4500 90 10%
LDGT1
$ $
+ 955 80 3%
2 + 1075 80 3%
3 + 1600 80 5%
4 * * 5000 90 10%
LDGT2
$ $
1 + 150 80 3%
2 + 1050 80 1%
3 + 1600 80 3%
4 + 2200 80 3%
MC
$ $
93 9 0 0
+ 115 5 1%
+ 300 3%
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HDGV

$ $
1 + 528 38 -3%
2 + 1352 90 3%
3 + 2100 90 3%
4 + + 2750 90 5%
HDDV
$ $
+ + 1125 95 1%
+ + + 1425 95 3%
+ + + 2200 95 3%
+ + + +
4 . ( CRT SCR) 3885 100 1%
*1
*2 100—150ml
5% 2000
955 2 1075 80
3% 3% 3 1500
80 5% 3% 2%
4 4500 90 10%
3% 7% 7
5% 7
1453 13.84 13.18 1255 1196 11.386 10.844
10.328 9.836 9.367 892 8497 809 7.71 20

151.04

20
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=1336.5+80-151.04-1057+0=208.46

CO HC NOx
1
93
2
7.4
74.1
6
CO HC NOx
74.1.1 LDGV
7-9 7-1
7-9
Co HC NOXx
9.2453 0.8077 0.679
7.2366 0.7231 0.5618
5.6351 0.5916 0.4411
7-1 7-9 1
CO HC
NOX 418.903 10827.040 11039.335%/ CO
HC NOx 738.331 11093.306 11986.727%/ CO
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40% NOx
1 /
10
9 —
[m]
8 —]
[m]
6
5
4
3
2
1
) l Dl
CO HC NOx
7-1
7.4.1.2 1 LDGT1
7-10 7-2 1
7-10 1
CO NOx
10.1575 0.8119
6.3636 0.7001
5.4794 0.617
12
10 (] —
8
6
4
2 r
0 1 -
CcO HC NOx
7-2 1
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7.4.1.3 2 LDGT2
7-11 7-3 2
7-11 2
CcO HC NOx
11.7915 2.3611 1.1447
9.3289 2.0699 0.9636
7.8302 1.6756 0.8409
14
12 O I
m]
10
8
6
4
2
CcoO HC NOx
7-3 2
74.1.4 HDGV
7-12 7-4
7-12
cO HC NOx
27.1027 2.8597 2.8924
22.0683 2.6394 2.3776
18.2067 2.221 2.0868
30
25 m] 1
m]
20
15
10
5
.  Emi E.
(o{6] HC NOx
7-4
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7.4.1.5 HDDV
7-13 7-5
7-13
CO HC NOx
5.5985 1.2135 6.2502
4.5107 1.0006 5.3023
3.9414 0.7992 4.7367
7
6
O
5 o
4 -
3 I
2 |
1 l |
o \ \
co HC NOX
7-5
7.4.1.6 MC
7-14
CO HC NOx
11.4578 4.4403 1.2643
2.962 1.196 0.018
14
93
12 —
O
10
8
6
4
2
0 . I
co HC NOX
7-6

100



7-14 7-6 93
o3
CO HC NOx 65.603 145.169 587.270%/
7.4.2
7-15
7-15 $/
CcO HC NOXx
LDGV 103.777 446.917 2463.14 7465.455 1777.278 6779.488
LDGT1 73.957 410.401 893.136 3701.772 2508.832 9851.637
LDGT2 114.948 171.095 972.086 988.745 1562.852 2230.942
HDGV 152.564 100.156 3487.277 1395.047 1492.069 1106.076
HDDV 619.639 608.424 3165.259 2433.698 711.065 666.155
MC 28.456 74517 193.987
7-15
HC NOx
700
O
600
500
400 ]
B
300
200
100
il BN AN BN N e
LDGV LDGT1 LDGT2 HDGV HDDV MC
7-7 CcO /
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8000

7000

6000

5000

4000

$/
|

3000

2000

1000

0 _H

LDGV LDGT1

7-8

LDGT2

HDGV

HC

HDDV

MC

12000

10000 —

8000

> 6000

4000

—

2000

LLL

1IN =

LDGV LDGT1

7-9

7.4.3

LDGT2
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HDGV

NO«

HDDV




7.4.4

7-16
7-16
LDGV LDGT1 LDGT2 HDGV HDDV MC
7.5
2000 -
NOy
NOy 2001 2005 Eurol
Euro2 NOy
NOy NOy
7-10

6000
& 5000 —
b
— 4000 |
[a1]
2 —
x 3000 —

2000 — —

1000 T —

O 1 1 1 1
1998 2000 2010 2015 2020
7-10 RMB/  NOx

SO, TSP 100ng/n? TSP
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SO2 144 |
2001 1 SO,
1995 .
” 2020 1
166-741M$
B-9-3 1995
41 82.5 42.3 84.8
40 PM2 5

1999 “
? 2000 ‘

104

PM2s

IGCC”

315

222-1009M$

1997

2000

NOx

CO



2000
2000 5

21

8.1

8.11

1999

1996

105



8.1.2

GWPB1—1999

GB14761—1999
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8.1.3

2 30%

8.14
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8.2

I/M

1)
2)
3)
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4)

5) NOX
6) TWC
7)LPG CNG LNG
8)
2010
8.3

8.3.1
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90

8-1
% VIV 25 1.0 <25
% VNV 20 10 < 35
% VNV 40 35 < 40
GIL < 0.018
GIL < 0.013
GIL < 0.013
% m/m < 0.08
8-2 CARB
ppm 80 40 30
vV % 1.2 1.0 0.8
V % 30 25 22
V % 10 6.0 4.0
psi 7.0 7.0 7.0
m% 1.8~2.7 1.8~2.2
50% F 220 210 200
90% F 330 300 290
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1996

20%

MTBE

35% VIV

50ppm
19%

30ppm

8.3.2

“ / ”
5% 6%

13~20% VIV

0.08% m/m

HC CO NOX

APIRP

10% 8%

NOx

50ppm 30ppm
200ppm

800ppm

111

AUTO/OIL PROGRAM

6%

0

450ppm

18%

EPEFE



100mg/L
5000mg/L GB252—87
02% 05% 1.0%
300ppm  30ppm
42%
40~50 40~50
0.1~0.2%
1 2
8.3.3
60
PCV EGR
8.34
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CAl141

8.4 I/IM

8.4.1

8.4.2

I/M

1)

1986
90
90

70

I/M

/ /M

I/M

I/M
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7.4

1987

90

120

6.75

/M



8.5

2)

3

4)

5)

6)

8)

9)

10)

I/M

/M
I/M
/M

I/M
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—3000

95

10
2000
10 2
LPG CNG
LPG CNG
LPG CNG LPG CNG
LPG CNG

CO HC
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CNG

8.6

LPG CNG
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CO HC

LPG



9.1

2000

5

30

/M
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9.2

9.3

2000

9
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9.4

119



9.5 I'M

I/M
/M 1
- I/M
I/M
/M 2001 3 /M
I/M
1
2
3
/M
/M I/M
I/M
I/M
I/M
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9.6

/M

I/M
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/M



9.7

9.8

12

122

1997

2000



15

9.9

10%

1997-1999
CO, NOy TSP
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80% 2000 1 1
90 90 2000 7 1
42% 40-50
40-50 0.1~-0.2%
2
[/M
/M
I/M
9-1
0-1
LDGV 2007.1 3
LDGT1 2007.1 3
LDGT2 2007.1 3
HDGV HDDV
HDDV 2005.1 3,2010.1
MC 2001.1 2,2004.1
O3
CO NOx
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2000-2003
2001-2003
2004-2020
20
2000-2003
2001-2003
2004-2020
5% 2000
20
2001-2003
2001-2003
20 3 2004-2020

20

1
0 2004-2020

17

2004-2020 [l

2004-2020 [l
5%

2004-2020 [l



A2

B2

D2

H2
B5-B24
C5-C7
C8-C24
D5-D10
D611-D24
ES-E8
E9-E13
El4-E24
C26 D26
C2r D27
D28 E28
C32 D32
C33 D33
C34 D34
D36 E36
D37 E37

E26
E27

E32
E33

E34
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