AEI-SAES-Re.
G-0309-07094/00138.07
NO: 2005-003

Transportation Situation and Traffic Air Pollution Status in
Shanghal, and Literature Survey on Air Pollution

Exposure-Response Studies

Vehicle Emission Control and Health Benefit, and
the Technical and Policy Barrier for Approaching A Sustainable
Transport

(Part One Report, Draft)

Shanghai Academy of Environmental Sciences
Shanghai, China
January 27, 2005



2004 1 2006 1 31
G-0212-06632 00138.07



January 27, 2005



508
200233
+86-21-6408 5119

+86-21-6484 7827

+86-21-6408 5119><2506
+86-21-6484 7827

Email: chench@saes.sh.cn




© g M w N F

N o 0o AW N

1.1
1.2
1.3
14
1.5

1.1
1.2

2.1
2.2
2.3
2.4



© N o u

3.1
3.2

4.1
4.2
4.3
4.4
4.5
4.6

3.1
3.2
3.3
3.4

5.1
5.2
5.3
5.4
5.5
5.5



-

el

........................................................................................................ 4-2
........................................................................................................ 4-4

BLINOK 4-4
5.2 OIS s 4-4
5.3 glkg fuel o 4-5
54 OTKM 4-6
........................................................................................................ 4-6

8.l e 4-6
8.2 e 4-8
8.3 s 4-9
B.4 e 4-10
0.0 s 4-11
.............................................................................................................. 4-15
......................................................... o-1

IV E s 5-1
........................................................................................................ 5-2
................................................................................................................ 5-3

B L —————————— 5-3
B2 s 5-5
................................................................................................................ 5-9
..................................................................................... 6-1
................................................................................ 6-1
................................................................ 6-1
........................................................................................ 6-2.
.............................................................................................................. 6-13
NO2 7-1
................................................................................................................ 7-1
................................................................................................ 7-1

2. L s 7-1
22— 7-2



Eal A

3.1
3.2

3.2.

NOZ

1 meta .,

3.22N02 2 meta e

2.1
2.2
2.3
2.4

3.1
3.2
3.3



2003
1997
3 1
NOXx PMio
EMBARQ
2.
IVEM
2010

2003
200

1999 7 1
2004

2010

2003

2004
gbob0oboO0oboooO0ob0OOb0OEMBARQUDODOOOOEFDODOOO
goboooobooooobooobooO0o00DOEFD0DOOOOODO
gbobOobOoo00O0nEMBARQO O

2010

DDDDDDDDDDDDD'

0-1



mengfei
Text Box
请在具体研究内容中明确指出哪些由EMBARQ支持，那些由EF支持。（建议将与机动车单车控制交通环境污染相关内容作为EF支持，其他关于宏观经济发展和交通系统的由EMBARQ支持

mengfei
Text Box

mengfei
Text Box
并向政府部门提出相关建议。


Phase | 2006 2 1 2006 1 31

(1)
(2) 2004 6 UCR GPS
VOCE
(3) 2004 9 10 EMBARQ
EPA Sensor’s SEMTECH-D

4) UCR

IVEM
5) 18
(6) “ PMyo

o NO,
” “DALY
1. 2004 GDP
12 10% GDP

2 10

0-2



\

o]

3.
12.0 km/h 18.3 km/h 28.3 km/h
10.0 km/h
13.2 km/h 18.1 km/h
||ZI goooono |
4,
cO
5.6g-km®* THC 2.1gkm® NOx 6.5 gkm® co
22.50km* THC 2.4gkm™ NOx 7.4g-km™
co 3.6g-km®* THC 2.1gkm™
NOx 4.7 gkm® 1.0g-km* THC
0.6g-km™ NOx 4.0gkm™ [ooovsooooooovsoooo |
5. SIVEM CO VOC NOx PM
CO; 42.1 6.4 6.6 0.17
753 CO VoC PM 20% 30%
co 40% NOXx
67% PM  53%
6. 16 NOXx
0.5
mg/m® 0.30 mg/m® 1.6
1.0 mg/m® 0.30 mg/m®
3.3 PMyo 0.32 mg/m®
0.15 mg/m® 2.1 PMyo 1.2 mg/m®
0.15 mg/m® 8 Dooooo
7. NO,

NO;

NO,
NO,



mengfei
Line

mengfei
Text Box
非

mengfei
Line

mengfei
Text Box
？交通结构问题

mengfei
Text Box
（工况V.S.控制结束）实测V.S.标准工况

mengfei
Text Box
超标频率？？


oooooooo

10.

1)

(2)

(3)

(4)

()

meta NO 28.3pug/m®
20% 2
meta
DALYs
2000
DALY 2000
103,064 DALY
2010
IM

NO2

DALY

0-4


mengfei
Highlight

mengfei
Text Box
项目名称统一！！

mengfei
Cross-Out

mengfei
Text Box
劣


@)ooooooOoopooOooobooo

10 1
2
3
SEMTECH-D
SIVEM
6 7 8 NO,
PMio 9 DALY
10
2005 2 c
1. SIVEM
2. SIVEM BAU
IM 000000000 - Retrofit

3.
4, NO, PMyg DALY

5.00000000000002020000000000000000000000

ooooooo
1. 2004 oD
2.
3.
4. ce 9
5.

0-5


mengfei
Text Box
(6)重型车队、特殊车队的污染控制！

mengfei
Text Box
特殊车队的污染控制- Retrofit

mengfei
Text Box
5. 提出中期针对世博会，长期至2020年的上海机动车污染控制行动方案（针对单车），控制非交通系统


6340
122

11

1.2

1.3

14

100
3000

31

120

2%

ao

14

121

0.06%

30%

100

29

6218

30

1.7

60%

4628

620

1-1


mengfei
Cross-Out

mengfei
Cross-Out

mengfei
Line

mengfei
Text Box
位置

mengfei
Line

mengfei
Text Box
是以

mengfei
Cross-Out

mengfei
Line

mengfei
Text Box
内

mengfei
Cross-Out

mengfei
Text Box
之间

mengfei
Cross-Out


1.5

2.
2003 1342
500 1800 1-1
3000 4.2
/
9 289 4.5%
750 41% 40%
4.5%
1-1 2003
(
( ) C ) C D ) 7 ) C ) C D
6 340.50 486.06 134177 2.8 2116 498.79 1840.56
522.75 65.23 176.69 2.7 3380 102.34 279.03
12.41 21.00 61.87 2.9 49 854 10.01 71.88
8.05 11.68 32.84 2.8 40793 5.12 37.96
54.76 31.95 88.61 2.8 16 181 20.50 109.11
38.30 21.69 61.71 2.8 16 113 17.31 79.02
7.62 11.08 32.07 2.9 42 084 4.25 36.32
54.83 30.81 84.53 2.7 15417 23.36 107.89
29.26 25.86 70.79 2.7 24192 14.63 85.42
23.48 28.61 79.22 2.8 33741 14.74 93.96
60.73 37.99 108.17 2.8 17 812 20.34 128.51
415.27 32.29 85.43 2.6 2057 43.98 129.41
371.68 28.32 75.12 2.7 2021 73.38 148.50
458.80 17.27 51.18 3.0 1115 40.01 91.19
586.05 17.36 52.71 3.0 899 7.52 60.23
604.71 16.77 50.68 3.0 838 32.55 83.23
675.54 14.86 45.83 3.1 678 27.01 72.84
687.66 27.66 69.91 25 1017 16.56 86.47
687.39 20.53 50.87 25 740 19.77 70.64
1041.21 25.10 63.54 25 610 5.41 68.95
1-1 80

1-2



22%

1342

2003

78%

oooo

1600

28888
—

(0T+) 1 uoneindod

000¢
966T
66T
8861
861
0861
9/6T
¢L6T
8961
7961
0961
9561
¢S6T

‘ @ Agriculture @ Non agriculture ‘

1952-2003

1-1

2003

90

20

1-2

2003

10%

12

GDP

757

6250

5600

GDP

4000

1-3
2003

1.5%

GDP

10

48.4%

50.1%

oooood

INF( UNIIINOOT &)
an[eA das

¢00¢
000¢
866T
9661
66T
C66T
066T
886T
986T
7867
861

_ 086T

=5g88888°

‘ B Primary B Secondary O Tertiary ‘

1980-2003

1-2

1-3


mengfei
Text Box
改变灰度

mengfei
Text Box
改变灰度区分


100%
80% |
(] \_\/
- 60% I oDood
g 0
P 40% |
(&)
20% |-
O% | | | | | | | | | | | T T T
o < © 00 O < © 0 O «
2888883388 8¢8
E Primary O Sendary O Tertiary
1-3  1980-2003
4.
2003 813 44%
74 9% 317 39%
422 52% 34%
14% 9% 5%
1-2 2003 ( )
#
813.05 163.69 240.12 409.24 160.73 81.62
73.72 1.07 71.92 0.73 0.29 0.02
317.12 43.88 104.77 168.47 45.66 68.55
422.21 118.74 63.43 240.04 114.78 13.05
S.
2003 22160 2686
22541 2732 9844
1193 27976 3391
2003 1990 2.5
6.
1-3 1980 2003 2003
14867 1802
1980 5 1980 553

14



mengfei
Text Box
改变灰度


11040 1338 1980 3.8
/
59% 50-59% 40-50%
30-40% 30%
1998 1-4
1-3
1980 1980
100 100

1980 637 553 100 100 56.0
1985 1075 992 140.72 149.53 52.10
1990 2182 1937 167.93 171.68 56.50
1995 7172 5 868 254.60 239.97 53.40
2000 11718 8 868 356.19 310.52 44.50
2001 12 883 9336 391.61 326.90 43.40
2002 13 250 10 464 449.38 362.45 39.40
2003 14 867 11 040 497.76 384.27 37.20

80

70 ¢ 59%

. 60
R W 50-59%
50
40-50%
40
30-40%

30

20 | 30%

10

1980 1985 1990 1995 2000 2005

1-5



35

30 ]
25
3
T 20 F
15
10
; B |
0 — ﬁ\ﬁ\l_lw 1 1 1 1 1 1 1.
o o o o o o o o o o o o o o
S 8 8 88 88 88 38 8 38 8 3
RMB
1 5
1-4
2003 7260
48.8%
10000 1212 35%
15000 1818 1-5
22.4%
10000 486.06 45.7%
1-4
() () () (1990=100) (1990=100)
1990 1990 1665 1592 100 100
1995 4861 4246 4041 255 267
2000 6400 5565 5578 336 328
2001 6827 5850 6353 351 377
2002 7080 6212 6988 373 421
2003 7260 6658 6931 400 449

1-6




ST N E B A s I AT R s B IRIs P T TH . FE A (RS AMAASTE A
NFEAZI ) S BT iR R AT I ) A . ok & 20 4EH), AR LTI ST
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*2-1  BlEWIFLT RN DR, A EE SRS LS A AT R

N GDP* | A | HHATEE> | HifTH*>* | Fita i | i ERA &
T (feog) | OTN) | (HJT3RIK) () (23 1) (J1%)
1986 1144 | 1352 23.06 1.71 12.6 15.81
1995 2658 | 1463 28.38 1.94 9.3 41.99
1998 3727 | 1489 32.83 2.20 49.4 58.27
2000 4551 | 1522 35.00 2.30 56.4 103.77
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3| 2004 FJE, HFPUEASE O IR, AmEsk T ek 15.2 AR
o5 (UKL, 16.3 AR 52k, KRN 25.0 2 A HLIE Bk
—W TR, KEHR 17.0 AHRPFERL, SHHuEAciEEs BT 121.8 A, % 2-2,

AN, i TR SR ThRE, A 2117.01 A H, HrpEsE
NPT L L, s Vb, SR A S g, A EE AR AN T N
i, e,

< 2-2 Bl iEoRiuEEIEER R AL km
154 | 294 | 394 | 594 | WET | ESHBKE
1995 15.2 15.2
1997 21.0 21.0
2000 21.0 16.3 25.0 62.2
2003 21.0 16.3 25.0 17.0 30.0 109.2
2004 335 16.3 25.0 17.0 30.0 121.8

2.2 TEE M %%

BT, s Mgl “ =g 5« IR0 dk. Hdr, i €38
=27 e 2R s A HAZ O E S, NI Z. AL 2e TG 2 B A i, TR AL
CHI I S ATE I R SE . 2003 A AN ZE A 1 TR . 2004 A PR 2R i A T
51, KT 2007 R4S, I =3RS P R K4 300 A L. HRULIE
DR “ =R =7 AR M I AW AR Sy, OB %, AR . g TE
BRI, #2005 45, LI TE S KIE ] 690 2 B HO X SEIL T B ML 4
H, T 7%; AN X R AU m O R i e e, ey A, SR SR I
W5 RBIX T2k 28 i s K IR 1) 2304 A BL, L s 2 s Y B Kk 3 540 A B

2.3 JHERIRIR

FRHE 1991 4F 31 2003 4 _LF i Ge vk Brk, g N Y00 KK R A 34 1 B THI AR
WEMBEIN. 1991 4E4 T ABE K K 0.37 2K, 2002 4E4 1 A 38)1E MK ik 2
0.76 K, A& 1991 4EM1 2 %, 2002 4F NS4 TEEETHIAN 11.46 V77K, J& 1991 4F 1) 2.5
B, WK 2-4 FioR. ZE340THE B K R R ZE 35030 I RN 1) 84k 2 syRe fk . & 2-5 Jir
N, T B R R AR KR BESE 0 BRIy, BLBh 4Bt n, L 4 K R P
TIEE AR K . WK, ZE3E i K S RN TR R E 23 A R FELE 6.0- 9.1 m/ZEAl
69.2-112.0 m?/ 2= AT FEl P o LI B8 I 2 R0 18 ok P38 R B W AR B B R TG L
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SATHI ) TR R AR Lk, SIS, KEREAT RS, XK
AN RIAZTE T i, B A ReIE B G MRAZIE K T 1K A o
3.

3.1 WshE A =AM

mk 2-3 i, BEESTFIIGK, BT ERE E 2P K ES.
EIE 2000 4 LURHLEN AR A S % B 6l =y T N34 GDP [ K . 4t
PR R, 1995 4E4 1T AH4) GDP 4 2476 3G, & 1990 4E11) 1.82 1% . [AIMNLEh 4
- 52 1990 4 1.99 fi5. #2000 4F A ¥ GDP /& 1995 4F 1.68 7, Hlzh%-/& 1995
TR 2.47 fi5. 2003 4F4x1i A3 GDP 1A #] 5618 FJt, A& 2000 -1 1.35 5. Mitls)
AR RIS E) 1738 T4, 72 2000 411 1.66 fi.

* 2-3 Ll bLEh 4 rAT BAR L

iy A3 GDP IRTIEE g
USD/ A (00 £/ #%) T4
1960 349 13
1965 251 15
1970 388 23
1975 533 52
1980 750 91
1985 1091 125
1990 1363 212
1995 2476 421
1996 2791 466
1997 3143 538
1998 3458 583
1999 3792 676
2000 4174 1043
2001 4581 1198
2002 5053 1390
2003 5618 1738

TN R K A B, W 2-7. BB A GDP KT 1000
FEICHIM B (~1984 4F), EXAE, LS L5rimsK g, IlshZ i
AR ZH T RIES, EWia E T2 A AF s FEBUFERT], Hl
ANZECRA R AN NS . 25 BB N34 GDP Hi 1000 3% JG [ 4000 & G (1)t
] (1985~1998 ), ke Br s Il T 2 e &G siAk, HLahZEIRa &1
B PSR — I B /DR ER . S =B A GDP it 4000 3 TTHIREL
(1999-2003), FEXAIBL, ARG KA K$E B i IRAESE A AR v
W) W4T KRB AR IR AR, 2003 AEAEFR IS Ol T F H A2 4230 i 1A 21 5000~
6000 %, ATHLENZERA B RT3 —FEE W Bt MLBhZErE ) AT 38 A
AR, IEAE BRI T A R S R R
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D PG BT s R ACT A 3y, AR AT RGN 5, il s
RAHATIT D 2P AT BATERBIEh S5 ELah 53K, e ) A Al AT AR AL
AT B 2000 SRR IR BAA AV AT 7 N EE L 54%,  DAARNLE)
AT I R PR 4 34% CRLFEDAT. AAT4H+Bh3h %) . MIHOEARE TS
5 A ATHAT G KA, XA BB A R L IR BERE, iS4 TR
RAZ I A e T 17 o
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41 AXHE

K 2-4 Fios o LT ARSI B R bR R AT WL, 2003 4F LT A AT 2k 4 3L 952
o AT RK 22,110 A, AATERLL 2002 RGN, A3 18,625 4. A
RERIE MEANTE R, 2002 4E11 27.75 (G NI R %3] 27.30 (G AR X R
UL, BEE DTSR BN AT ACE &, AJASE RG] e
YT /N 4 R B T A SR R o e I RA A3 T H B . S THEE AR KR D
FETRE, WA BIISE, 3CE UM AR HR BT I R T .

X 2-4 LT AR - E AR, 1996-2002

L2 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
ALK A H 45,8407]51,220753,901"| 23,007 | 23,260 | 23,586 | 22,005 | 22,110
INAE R ARL % 1,058 | 1,078 | 1,098 | 976 | 978 | 991 | 951 | 952
18 TR L1 13,323 14,207 | 15,282 | 16,661 | 17,939 | 18,083 | 18,541 | 18,625
KIB S G NI | 23.07 | 23.78 | 24.88 | 24.20 | 26.49 | 26.84 | 27.75 | 27.31
* QAR RIS 2
42 %

BAZHEMM, AR ERNRIEE, (HENASCHERA 7, Ak
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TIERAERE . S AT R R . R 2-5 4T BT L R RIS AT Fe bR . 2003 4 L
WA HAHLZE 48,672 4. LE 2002 FEHGK 1,163 4. iz HLFE th 2002 411 51.37
03B EFHE] 56.45 /44 8L, AR B4R A @RI geit, 2002 4 A4 H
Ko gk T 245 J7RIK, L2001 e T 18.7%, PR EE R 6.3 AH, &
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5.4

IVE
5.4.1
3-24 98%
2% 5%
95% 6%
9% 85%
3-24
. Fraction .
Fuel | Weight | Air/Fuel Control Ecxsn?;t EV?:%?]Tritllve Age(K km) | of Miles 5\/:3? tle(r:]
Driven

Petrol Light Carburetor None PCV 80-161 0.09% 100%
Petrol Light Carburetor None PCV >161 0.09% 0%

Petrol | Medium Carburetor None PCV <79 1.41% 100%
Petrol | Medium Carburetor None PCV 80-161 1.22% 100%
Petrol | Medium Carburetor None PCV >161 2.25% 96%
Petrol Light Carburetor 3-Way PCV <79 0.09% 100%
Petrol Light Single-Pt FI 2-Way PCV <79 0.37% 100%
Petrol Light Single-Pt FI 2-Way PCV >161 0.09% 100%
Petrol | Medium Single-Pt FI 2-Way PCV <79 3.19% 100%
Petrol | Medium Single-Pt FI 2-Way PCV 80-161 2.53% 100%
Petrol | Medium Single-Pt FI 2-Way PCV >161 2.25% 100%
Petrol | Heavy Single-Pt FI 2-Way PCV <79 0.19% 100%
Petrol | Heavy Single-Pt FI 2-Way PCV 80-161 0.09% 100%
Petrol | Heavy Single-Pt FI 2-Way PCV >161 0.09% 100%
Petrol | Medium Single-Pt FI 3-Way PCV <79 3.09% 100%
Petrol | Medium Single-Pt FI 3-Way PCV 80-161 1.12% 100%
Petrol | Medium Single-Pt FI 3-Way PCV >161 0.37% 100%
Petrol | Heavy Single-Pt FI 3-Way PCV >161 0.09% 100%
Petrol | Medium Multi-Pt FI none PCV <79 0.19% 100%
Petrol | Medium Multi-Pt FI none PCV 80-161 0.19% 100%
Petrol | Medium Multi-Pt FI none PCV >161 0.19% 100%
Petrol Light Multi-Pt FI 3-Way PCV <79 3.75% 100%
Petrol | Medium Multi-Pt FI 3-Way PCV <79 54.73% 100%
Petrol | Medium Multi-Pt FI 3-Way PCV 80-161 8.15% 100%
Petrol | Medium Multi-Pt FI 3-Way PCV >161 3.00% 100%
Petrol | Heavy Multi-Pt FI 3-Way PCV <79 7.97% 100%
Petrol | Heavy Multi-Pt FI 3-Way PCV 80-161 1.12% 100%
Petrol | Heavy Multi-Pt FI 3-Way PCV >161 0.84% 100%
Diesel | Medium Pre'lgj';i:“ber None None <79 0.09% | 100%
Diesel | Medium Pre'lcrfjhei;“ber None None 80-161 0.28% | 100%
Diesel | Medium Pre'lﬁj';i;“ber None None >161 0.09% | 100%
Diesel | Heavy Pre'lgj';i:“ber None None <79 0.09% | 100%
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Diesel | Heavy Pre]%gi;“ber None None 80-161 | 0.19% | 100%
Diesel | Heavy Pre-l(r?jr;i[[nber None None >161 0.09% 100%
Diesel | Medium Direct Injection EGR+Improv None 80-161 0.19% 100%
Diesel | Heavy Direct Injection EGR+Improv None <79 0.09% 100%
Diesel | Heavy Direct Injection EGR+Improv None >161 0.09% 100%
54.2
3-25 73% /
27% 5
15
3-25
: . Fraction of ,
. Air/Fuel Exhaust | Evapor-ative ; Fraction
A b Control Control Control el M_lles with AC
Driven
Petrol Medium Carburetor None PCV >161 2.16% 100%
Petrol Medium Single-Pt FI 3-Way PCV <79 1.44% 100%
Petrol Medium Single-Pt FI 3-Way PCV 80-161 4.32% 100%
Petrol Medium Single-Pt FI 3-Way PCV >161 46.76% 100%
Petrol Heavy Single-Pt FI 3-Way PCV <79 1.44% 100%
Petrol Medium Multi-Pt FI 3-Way PCV <79 2.88% 100%
Petrol Medium Multi-Pt FI 3-Way PCV 80-161 1.44% 100%
Petrol Medium Multi-Pt FI 3-Way PCV >161 12.95% 100%
Propane | Medium Fl 3-Way PCV <79 2.88% 100%
Propane | Medium FI 3-Way PCV >161 23.74% 100%
543
3-26 76% 30%
3-26
. . Fraction ]
. Air/Fuel Exhaust Evapor-ative . Fraction
Al | e Control Control Control S OI;:}AV'L?]S with AC
Petrol | Medium FlI none PCV <79 4.51% 60%
Petrol | Medium Fl none PCV 80-161 1.53% 60%
Petrol | Medium Fl Euro | PCV <79 13.60% 60%
Petrol | Medium Fl Euro | PCV 80-161 4.51% 60%
Diesel Light Direct Injection Improved None <79 3.22% 60%
Diesel | Medium | Direct Injection Improved None <79 11.34% 60%
Diesel | Medium | Direct Injection Improved None 80-161 3.78% 60%
Diesel | Heavy | Direct Injection Improved None <79 2.33% 60%
Diesel | Heavy | Direct Injection Improved None 80-161 0.80% 60%
Diesel | Medium Fl Euro | None <79 33.95% 60%
Diesel | Medium Fl Euro | None 80-161 11.34% 60%
Diesel | Heavy FI Euro | None <79 6.84% 60%
Diesel | Heavy FI Euro | None 80-161 2.25% 60%
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5.4.4

3-27 70%
30% 10% 90%
3-27
. . Fraction
. Air/Fuel Exhaust Evapor-ative .
Al | e Control Control Control HEE L) | Mlles
Driven
Petrol Light Carburetor None PCV <79 1.35%
Petrol Light Carburetor None PCV 80-161 2.70%
Petrol Light Carburetor None PCV >161 9.45%
Petrol | Medium Carburetor None PCV <79 1.35%
Petrol | Medium Carburetor None PCV 80-161 2.70%
Petrol | Medium Carburetor None PCV >161 9.45%
Petrol Light Fl Eurol PCV <79 1.50%
Petrol | Medium Fl Eurol PCV <79 1.50%
Diesel Light Direct Injection Improved None <79 3.15%
Diesel Light Direct Injection Improved None 80-161 6.30%
Diesel Light Direct Injection Improved None >161 22.05%
Diesel | Medium | Direct Injection Improved None <79 3.15%
Diesel | Medium | Direct Injection Improved None 80-161 6.30%
Diesel | Medium | Direct Injection Improved None >161 22.05%
Diesel Light Fl Eurol None <79 3.50%
Diesel | Medium Fl Eurol None <79 3.50%
5.4.5
3-28 3-29
3-28
Fuel Weight Air/Fuel Exhaust | Evapor-ative Age(K km) Fr‘ﬁﬂgg &
9 Control Control Control 9 .
Driven
Petrol Light 4-Cycle, Carb None None 26-50 100%
3-29
Fuel Weiaht Air/Fuel Exhaust Evapor-ative Age(K km) Fral\(/:ﬁligg ol
9 Control Control Control 9 .
Driven
Petrol Light 2-Cycle None None >50 50%
CNG/LPG Light 4-Cycle, Carb | Improved None 26-50 50%
5.5 VSP Bins

VSP \ehicle Specific Power
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\V/SP
José L. Jiménez 1999 IVE VSP

VSP = v*[1.1*a+9.81*(atan(sin(G)))+0.132]+0.000302*v*

V= m/s
a= m/s?
G= = (=0 - ht=-1)/ Vi=-1t00
h= m
IVE Engine Stress
RPMindex PreaveragePower 25 5

Engine Stress =RPMIndex + 0.08*PreaveragePower

PreaveragePower = Average (VSPi=-ssec to--255ec) ~ Kwi/ton
RPMiIndex = Velocity -o/SpeedDrivider  unitless
Minimum RPMiIndex = 0.9

3-30 IVE RPMIndex

3-30 RPMIndex

Speed Cutpoints (m/s) Power Cutpoints (kW/ton) Speed
Min Max Min Max Divider (s/m)
0.0 5.4 -20 400 3
5.4 8.5 -20 16 5
5.4 8.5 16 400 3
8.5 12.5 -20 16 7
8.5 12,5 16 400 5
12.5 50 -20 16 13
12.5 50 16 400 5
GPS 20 VSP 3 Engine Stress
60 Bin 3-31 IVE
Bin
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3-31 IVE Bin

VSP (kW/Ton) Engine Stress
Bin Lower Upper Lower Upper
0 -80.0 -44.0 -1.6 3.1
1 -44.0 -39.9 3.1 7.8
2 -39.9 -35.8 7.8 12.6
3 -35.8 -31.7
4 -31.7 -27.6
5 -27.6 -23.4
6 -23.4 -19.3
7 -19.3 -15.2
8 -15.2 -11.1
9 -11.1 -7.0
10 -7.0 -2.9
11 -2.9 1.2
12 1.2 5.3
13 5.3 9.4
14 9.4 13.6
15 13.6 17.7
16 17.7 21.8
17 21.8 25.9
18 25.9 30.0
19 30.0 1000.0
VSP
200
250
2200
©
x
S
2150
E
Ll
k]
@100
s
£
2 50
A
0 e
EE N D L A S S I (¢
Low Stress Moderate Stress High Stress
Power Bin (kW/ton)
3-30 VSP
55.1 V'SP Bins
3-32~3-38 VSP
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Bin 12

42.88% 69.91% 57.83%
Bin 12 57.19% 63.25% 55.48%
64.08% Bin 12 Bin 12
3-32 VSP Bins 31.97 km/hour
(Sgtrrgzzz Power Bins
1 2 3 4 5 6 7 8 9 10
Low 0.00% 0.00% 0.01% 0.03% | 0.04% | 0.07% | 0.15% | 0.37% | 0.78% | 2.36%
11 12 13 14 15 16 17 18 19 20
9.35% | 42.88% | 22.83% | 12.68% | 5.33% | 1.57% | 0.12% | 0.04% | 0.01% | 0.02%
1 2 3 4 5 6 7 8 9 10
Med 0.00% 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% 0.01% | 0.01% | 0.55% | 0.56% | 0.19% | 0.03% | 0.02%
1 2 3 4 5 6 7 8 9 10
Hiah 0.00% 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
9 11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
3-33 V'SP Bins 12.61 km/hour
CS;?:S; Power Bins
1 2 3 4 5 6 7 8 9 10
Low 0.04% 0.01% 0.01% | 0.01% | 0.02% | 0.01% | 0.04% | 0.20% | 0.57% | 1.76%
11 12 13 14 15 16 17 18 19 20
5.84% | 69.91% | 12.13% | 6.19% | 2.26% | 0.60% | 0.13% | 0.04% | 0.02% | 0.03%
1 2 3 4 5 6 7 8 9 10
Med 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.05% | 0.06% | 0.02% | 0.00% | 0.02%
1 2 3 4 5 6 7 8 9 10
Hiah 0.00% 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
9 11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
3-34 V'SP Bins 17.11 km/hour
(Sstrsz Power Bins
1 2 3 4 5 6 7 8 9 10
Low 0.00% 0.02% 0.01% | 0.01% | 0.01% | 0.04% | 0.08% | 0.25% | 0.75% | 2.38%
11 12 13 14 15 16 17 18 19 20
8.06% | 57.83% | 17.54% | 8.03% | 3.05% | 1.03% | 0.27% | 0.06% | 0.03% | 0.06%
1 2 3 4 5 6 7 8 9 10
Med 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.14% | 0.22% | 0.09% | 0.01% | 0.03%
1 2 3 4 5 6 7 8 9 10
Hiah 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
9 11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
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3-35 V'SP Bins 20.48 km/hour
SIS Power Bins
Group
1 2 3 4 5 6 7 8 9 10
Low 0.02% 0.01% 0.01% | 0.03% | 0.05% | 0.11% | 0.23% | 0.47% | 1.03% | 2.45%
11 12 13 14 15 16 17 18 19 20
6.37% | 57.19% | 16.30% 8.66% | 4.17% | 1.28% | 0.14% | 0.05% | 0.02% | 0.05%
1 2 3 4 5 6 7 8 9 10
Med 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.02%
11 12 13 14 15 16 17 18 19 20
0.02% 0.03% 0.03% | 0.05% | 0.06% | 0.39% | 0.51% | 0.18% | 0.05% | 0.03%
1 2 3 4 5 6 7 8 9 10
High 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
3-36 VSP Bins 15.42 km/hour)
sl Power Bins
Group
1 2 3 4 5 6 7 8 9 10
Low 0.00% 0.00% 0.01% 0.02% | 0.02% | 0.04% | 0.08% | 0.14% | 0.43% | 151%
11 12 13 14 15 16 17 18 19 20
5.33% | 63.25% | 21.62% | 6.22% | 0.95% | 0.20% | 0.05% | 0.04% | 0.02% | 0.03%
1 2 3 4 5 6 7 8 9 10
Med 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% 0.00% | 0.00% | 0.02% | 0.01% | 0.01% | 0.00% | 0.02%
1 2 3 4 5 6 7 8 9 10
High 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
3-37 V'SP Bins 23.61 km/hour
Sles Power Bins
Group
1 2 3 4 5 6 7 8 9 10
Low 0.00% 0.00% 0.00% | 0.00% | 0.01% | 0.02% | 0.04% | 0.08% | 0.26% | 0.70%
11 12 13 14 15 16 17 18 19 20
2.63% | 55.48% | 34.21% | 5.94% | 0.48% | 0.07% | 0.02% | 0.01% | 0.00% | 0.01%
1 2 3 4 5 6 7 8 9 10
Med 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.01% | 0.01% | 0.00% | 0.01%
1 2 3 4 5 6 7 8 9 10
High 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
3-38 V'SP Bins 13.46 km/hour
LIRS Power Bins
Group
1 2 3 4 5 6 7 8 9 10
Low 0.01% 0.01% 0.01% | 0.02% | 0.04% | 0.08% | 0.08% | 0.21% | 0.60% | 1.73%
11 12 13 14 15 16 17 18 19 20
5.89% | 64.08% | 19.32% | 5.74% | 1.26% | 0.36% | 0.16% | 0.12% | 0.04% | 0.08%
1 2 3 4 5 6 7 8 9 10
Med 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
11 12 13 14 15 16 17 18 19 20
0.00% 0.02% 0.01% | 0.02% | 0.00% | 0.01% | 0.01% | 0.01% | 0.03% | 0.04%
1 2 3 4 5 6 7 8 9 10
High 0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
11 12 13 14 15 16 17 18 19 20
0.00% 0.00% 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00%
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5.5

3-39 VOCE
5.2 06:00
09:00 15:00 18:00
06:00 09:00 35.97
Soak Time<18hr
3-39
Soak Time | o ., | 06:00- | 09:00- | 12:00- | 15:00- | 18:00- | 21:00- | 00:00- | 03:00-
(hrs) 08:59 | 11:59 | 14:59 | 17:59 | 20:59 | 23:59 2:59 05:59
0.25 24% | 23.73% | 26.69% | 25.75% | 26.88% | 24.85% | 18.80% | 32.96% | 20.27%
0.5 11% | 10.06% | 19.45% | 9.90% | 12.95% | 8.37% | 6.55% | 7.70% | 8.87%

13% 6.55% | 16.97% | 12.63% | 11.02% | 16.20% | 10.10% | 14.28% | 11.39%

13% 4.85% | 13.46% | 19.21% | 14.33% | 19.05% | 18.80% | 7.70% | 8.88%

9% 1.04% | 529% | 8.00% | 7.95% | 9.54% | 13.80% | 5.50% | 16.41%

6% 0.52% | 0.52% | 6.14% | 3.94% | 3.72% | 10.90% | 14.28% | 6.28%

1
2
3
4 3% 0.16% | 0.87% | 6.74% | 4.83% | 2.29% | 5.80% | 0.00% | 2.51%
6
8

3% 294% | 0.17% | 2.12% | 555% | 1.77% | 1.45% | 2.20% | 5.10%

12 7% 14.18% | 2.46% | 1.26% | 8.59% | 8.99% | 5.05% | 10.98% | 7.62%
18 12% | 35.97% | 14.12% | 8.23% | 3.95% | 5.22% | 8.75% | 4.41% | 12.66%
Events 1426 289 284 238 289 174 184 46 40
Fraction 20% 20% 17% 20% 12% 5% 3% 3%
6.
8:00~9:00 11:00~12:00 15:00~16:00 18:00~19:00

——PCHwy ——PCRes PCAMt —— Taxi DTruck = Motocycle Bus

Average Velodity (kph)
N
a

6’cPo°&&&&@&&&&&&6’&&@&6’&&&&&&

(S - L S ST NS S SN BN P M Y <Y
Time of Day (hh:mm)
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3-30

3 9
-0.5~+0.5m/s?
3.65 49.2
80% 2000 1
2
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GPS
4-1

GPS RH
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Y

B I I Sensors
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4-1

A H8396 3 34 6.4 4105 88.4 2000 350,000
A E6022 6.9 5 11.9 109233 130 2002 78,240
A 84645 2 3 5 4110 95 2001 107,298
A D4705 4 4 6 6110 145 1999 200,000
A 99738 3 3 8 4102 70 2001 149,000
E020820
A H4627 5 5 6 135 2000 84,000
1360
A E5399 8 52 10 6113 235 2002.1 >100,000
A C7856 5 5.9 13.2 YC6108 158 2001 172,251
A C9192 5 4.8 10.9 EQ6102 128 1999.12 205,250
A E9864 5 10.93 15.9 CA12521A2 167 2002.2 162,067
6110
A X9265 5 0.475 2.495 76 2002.12 198,602
BJ5027V2SD5
X
A X9931 5 0.55 2.495 76 2003.2 N/A II
93Q1
A B5851 95 9.4 6.65 6114 203 1998.9 415008 1
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5.1 NOy

Kh

RH

5.2

Kw

NOx NOx
CFR40-86.1342-94

Kh = 1
[1-0.0182(H —10.71)]

g/kg dry air

_ 6211(RH)(Py)
P — (Py)(RH /100)

16.78T e —116.9
P, (KPa) = EXP

T +237.3

sample

gls
3
M
[M ]wet = [M ]dry x Kw
Kw=1- [H zo]condensed

[H zo]condensed = [H Zo]exhaust - [H 20] residual

Kpa
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Sensors
M, 20 1
M = Q= pyyQqq
M f
Qstd =
std
WM exhaust
M, e = ﬁ)Z{[CO]Wet X 44.014[0, ], X32.04[N, .o X28.013+[H,0],, x18.015}

P(\NM exhaust )

pstd = RT

[NOJ,e

NO(g/s) = 100

x Qstd x pNO,std

[NO, Juer

NO,(g/8) =2

X Qstd X pNOZ,std

CO(g/s) = [ClO]

wet
O x Qstd X pCO,std

HC(g/s) =

[HC],.
T()t X Qgq % PHc std

5.3 g/kg fuel

CO HC CO. CO,
CO HC, CO HC,
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107,136

g_NO [NO] y MW,
g_ fuel [CO]+[HC,]+[CO,]-[CO, J.pien MW,
g_NO, [NO, ] y MWy,
g_fuel ) | [COJ+[HC,]1+[CO,]1-[CO, Lumpien ) | MW
co g_CoO [CO] y MW,
g_ fuel [CO]+[HC,]+[CO,]-[CO, L.pien MW, .,
HC g—HCI [HC] x MWHCl
' g_fuel )~ | [CO]+[HC, ]+[CO,]~[CO, Jun ) | MW,
NO, NO,/NO, 5%
54 g/km
> NO, mass
NO, = -
Zkllometers stravelled
>"CO mass
CO = -
Zkllometers stravelled
ZHC mass
HC = -
Zkllometers stravelled
6.
13 704.811
10 1,947,114 2
A 84645 A X9265
A B5851
6.1
— — 42~ 4-4
4-5~  4-7
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HC,9/s
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GPS 3-5
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6.4.1

]
42 0000000000000 Omobileddd
CO g/km NOx g/km HC g/km
4.68 9.38 1.22
2.70 2.55 0.28
]
4-3
CO g/km NOx g/km HC g/km
2.69 8.75 1.65
0.27 0.58 0.24
o
4-4
CO g/km NOx g/km HC g/km
3.19 8.74 1.38
0.4 0.67 0.10
6.4.2
4-5
CO g/km NOx g/km HC g/km
3.56 4.75 2.05
0.89 1.04 0.52
6.4.3
4-6
CO g/km NOx g/km HC g/km
0.89 2.31 0.66
0.25 0.49 0.17
6.5
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mengfei
Text Box
（几吨的？似应为中型）与美国mobile对照！


4-7

/(kn h™) / /K /(LhY)
/ /( L-100kn™)
26724 22.7 68.5 20.4 19.6 32.3 27.6 67.8 47.1 51.1 166.0 1.2 8.1 4.7 1.9 19.1
6376 44 .6 84.2 5.6 37.6 30.3 26.5 16.0 30.9 18.2 65.1 1.2 7.9 5.9 3.0 14.9
23575 19.8 67.1 20.3 22.1 29.7 27.9 48.6 37.5 39.8 125.8 1.0 7.0 3.6 1.5 18.2
61061 22.8 84.2 20.1 22.2 30.4 27.2 143.3 119.9 114.5 377.6 1.1 7.6 4.4 1.8 18.0
co /(mg-s™) HC /(mg-s™) NOX /(mg-s™) co /(g-km™) HC /(g-km™) /(g-km™)
12.2 72.3 40.7 21.4 8.5 21.1 15.7 9.5 14.2 74.6 47.4 21.8 9.2 4.5 3.1 6.4 2.7 1.7 1.4 2.3 3.2 6.8
13.9 59.1 38.6 24.6 8.5 17.0 16.2 12.3 14.5 8.5 57.4 31.9 7.1 3.0 2.3 3.9 2.1 1.3 1.1 1.5 3.0 5.5
10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9
11.7 62.2 37.1 19.4 7.5 17.6 14.8 9.9 13.9 71.3 44.7 21.8 8.1 4.2 2.8 5.6 2.3 1.7 1.4 2.1 3.2 6.5
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/(kn-h™) /% /km /(LhY)
/ /( L-100kn™)
7992 23.3 56.4 17.1 25.1 34.0 23.8 20.8 17.9 12.6 51.3 1.4 13.8 8.0 2.8 32.8
1294 53.1 71.0 0.0 53.9 30.5 15.5 5.4 10.7 3.0 19.1 N/A 15.1 13.5 7.1 244
7916 20.0 59.7 17.5 28.0 31.4 23.0 17.0 16.0 10.7 43.6 1.3 12.6 5.5 1.9 31.2
19146 23.3 71.0 16.7 28.1 32.2 23.1 46.7 47.9 29.1 123.7 1.4 13.3 7.5 2.5 31.0
Co /(mg-s™) HC /(mg-s™) NOx /(mg-s™) Co /(g-km™) HC /(g-km™) NOX /(g-km™)
16.1 272.2 134.2 61.1 6.7 22.7 18.6 12.1 15.1 85.2 53.8 23.2 35.5 15.0 9.2 22.3 3.0 2.1 1.8 2.6 11.1 6.0 3.5 7.9
N/A 340.0 384.0 134.5 N/A 19.0 19.8 17.3 N/A 92.9 83.2 52.0 24.8 25.1 9.0 225 1.4 1.3 1.2 1.3 6.8 5.4 3.5 5.5
11.5 288.2 101.7 31.1 6.3 20.1 15.6 9.7 14.6 75.9 37.7 18.1 42.2 14.1 5.3 23.3 2.9 2.2 1.7 2.6 11.1 5.2 3.1 7.5
14.0 273.6 154.7 49.4 6.5 21.4 17.2 11.1 14.8 81.8 49.4 22.2 36.1 17.4 7.5 22.5 2.8 19 1.7 2.4 10.8 5.6 3.4 7.4
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49

ht () .ht
, /(kn-h™) /% /km /(Lh™) /¢ L100kn™)
4188 14.0 42.9 28.0 22.6 30.5 19.0 5.7 7.0 3.7 16.3 1.3 3.7 3.3 1.2 17.4
Co /(ng-s™) HC /(ng-s™) NOX /(ng-s™) Co /(g-km™) HC /(g-km™) NOX /(g-km™)
7.9 20,4 18.1 7.3 4.8 11.5 10.4 5.0 10.4 25.9 25.2 10.3 46 2.4 16 3.6 2.6 1.4 1.1 2.1 5.8 3.4 2.2 4.7
4-10
.ht () .ht
, /(kn-h™) /% /km /(LhY) /¢ L100kr)
5702 20.5 75.6 25.9 16.0 32.8 25.3 14.3 7.4 9.6 1.1 2.9 8.7 0.9 5702.0 20.5
1601 23.1 68.4 13.7 22.3 35.0 29.0 4.3 3.0 3.0 10.3 0.7 2.9 1.8 1.1 7.9
2515 31.3 7.2 20.9 20.6 30.5 28.1 7.0 5.7 6.0 18.7 0.7 3.3 2.1 1.1 7.0
11161 23.0 7.2 21.2 19.2 33.1 26.5 30.2 19.9 21.4 71.5 1.0 3.0 1.9 1.0 7.9
o /(mg-s™) HC /(mg-s™) NOx /(mg-s™) Co /(g-km™) HC /(g-km™) NOX /(g-km™)
4.4 7.7 6.4 4.7 3.1 50 4.3 3.3 12.7 38.9 23.5 155 1.0 0.8 0.7 1.1 0.7 05 0.5 0.7 5.1 2.9 2.3 4.3
4.2 85 9.1 6.2 2.6 49 40 3.1 11.8 40.8 32.4 226 1.1 1.1 1.0 1.1 0.6 05 0.5 0.6 5.3 3.9 3.5 4.6
40 9.1 84 55 1.9 49 4.7 3.2 15.1 57.5 28.1 21.5 1.0 0.8 0.6 0.9 05 04 0.4 0.5 6.3 2.5 2.5 4.4
4.3 8.1 7.5 5.1 28 50 4.5 3.3 12.8 41.7 25.2 17.3 1.0 0.8 0.7 1.0 0.6 0.5 0.5 0.6 5.1 2.7 2.4 4.0
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(1)
23kmh’! 77.2 kmh
(2)
CcO
THC NOx
(3) CO THC
NOx
4)
CcO 5.6gkm’ THC 2.1gkm' NOx 6.5 gkm'
Cco 22.5¢km”  THC  2.4gkm’ NOx
7.4g'km’ CO 3.6g’km”’ THC
2.1gkm’ NOx 4.7 gkm’ Cco 1.0gkm” THC
0.6g’km”’ NOx 4.0gkm’
(5) CO THC NOx
PMio

PMio
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Text Box
与VSP Bin的对应关系！
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为什么？？


5-2

/ / %
Passenger Car 37.1 49 1817.9 35.7
Taxi 4.75 300 1425 28.0
Motorcycle 12.5 12 150 2.9
Moped 63.3 12 759.6 14.9
Bus 3.23 130 419.9 8.3
Truck 5.7 90 513 10.1
Total 126.58 5,085 100
5-3
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mengfei
Text Box
主要问题：
(1) 没有根据实测数据对VSB进行验证
(2) 公式解释有问题
(3)技术对应和车龄是否准确


5-3

0:00 1% 508540 1% 93410
1:00 1% 254270 1% 93410
2:00 0% 101708 1% 43112
3:00 0% 101708 1% 43112
4:00 1% 254270 1% 79039
5:00 2% 813664 1% 79039
6:00 4% 2034160 6% 431122
7:00 5% 2344870 6% 431122
8:00 9% 4388201 8% 596385
9:00 7% 3398053 8% 596385
10:00 7% 3779812 6% 416751
11:00 5% 2640770 6% 416751
12:00 4% 1907274 6% 395195
13:00 6% 3111532 6% 395195
14:00 9% 4594583 6% 409566
15:00 7% 3646340 6% 409566
16:00 5% 2639319 7% 524531
17:00 9% 4408833 7% 524531
18:00 6% 3225152 5% 352083
19:00 4% 2034700 5% 352083
20:00 4% 2123541 2% 172449
21:00 3% 1525620 2% 172449
22:00 1% 508540 1% 86224
23:00 1% 508540 1% 86224
50,854,200 7,185,360
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322

5-4 Pass.
Car Taxi Dtruck Bus Motorcycle
Moped CO 42
VOC 6.4 NOx 6.6 PM 0.17
CO, 753
5-4
CO vVOC NOx PM CO,
/ / / / /
% % % % %

Pass. Car 9.0 | 21 0.8 13 1.1 16 | 0.008 5 299 40 37.1 66.35
Taxi 119 | 28 1.0 16 0.9 14 | 0.005 3 178 24 4.75 52.01
Dtruck 6.1 15 0.5 1.6 24 | 0.054 | 32 102 13 12.5 5.48
Bus 5.7 14 0.6 2.8 43 0.035 21 150 20 63.3 27.73

Motorcycle 1.6 4 0.4 0.1 1 0.005 3 7 1 3.23 15.33
Moped 7.7 18 3.1 48 0.2 2 0.060 36 18 2 5.7 18.72
Total 421 | 100 | 6.4 100 6.6 100 | 0.166 | 100 | 753 | 100 | 126.58 | 185.62

8.0
@ Moped
70 ¢
s 6.0 r m Motorcycle
2
= 50 - O Bus
s 0T D O Dtruck
ruc
@30 A
LJEJ 20 | . - m Taxi
1.0 @ Pass. Car
0.0
CO0/10 VOC NOXx PMx10 CO2/100
evap.
5-8
323
5-8
CO
29% 21%
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引出重型车控制Scenario在第二阶段项目中！


21 23
21 1
10 1 8 2 1
23
6-1
6-1

7 12 21

1 9 23

18 21 44

21
6-2
6-2
GB 9801-88 0.3 mg/m®

Saltzman GBI/T 15436-1995 0.015 mg/m?®
Saltzman GBIT 15435-1995 (0.015 2.0) mg/m®

GB/T 15437-1995

(0.030 1.200)mg/m?

GB/T 15438-1995

2.14 pg/m®

GBI/T 15262-94

0.007 mg/m®

6-1




3
TSP GBJ/T 15432-1995 0.001 mg/m
3
(PM10) B GB 6921-86 1 pg/m
GB/T 15265-94 0.2 t/km?-30d
3.
1990 2003
1990 1993
1994 1996
TSP
90 “
7z SO, TSP
2002
2003 3 1 I I/M /
I/M
I
NOXx
1990 2003 SO, NOx TSP PMyq 6-3
6-3 SO, NOx TSP PMy ( mg/m°)
SOz NOXx TSP PM]_O
1990 0.048 0.095 0.040 0.062 0.284 0.358
1995 0.032 0.053 0.051 0.073 0.237 0.246
2000 0.022 0.045 0.056 0.090 0.155 0.156 0.100
2003 0.039 0.043 0.070 0.082 0.156 0.140 0.097
3.1 NOx PMjp
6-1 1990 2003 NOx NOx
90 2003
NOXx 1990 75%

6-2
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4

0112
0.108
w%, 0.104
E
0.100 r
g 0.096 r
[a
0.092 r
0.088
2000 2001 2002 2003
6-3 PMyo
3.2 NOXx PMyg
6-4 1990 2002 NOXx 3
12 1 2
2002 NOXx 0.081 mg/m?
0.056 mg/m® PMyg NOXx 6-5
PMyg
2001 2002 PMyo 0.126 mg/m®*  0.142 mg/m°
PMyg 21 1.8
0.09 r
0.08
& 007 r
e
> 006
E
0.05
« 004
S oot
0.02 -
001 -
0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

6-4 NOx
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0.16
0.14
E 0.12 H
g 010
" 0.08
9 0.06 f
E 0.04
0.02 H
0.00
2001 2002 2003 2004
6-5 PMyo
3.3 NOx
2002
NOXx 6-6 NOX > >
0.084 mg/m® 0.049 mg/m® 0.034 mg/m?
0.069 mg/m?
—— ——
0.14
m’\ 0.12 [
£ 0.1 r
20.08 +
0-08 1 .\./.—_4._.\;—./‘\.\./.—.
x 0.04 -
= 0.02 r
0
6-6 2002 NOx
3.4
2004 10 9 2004 11 12 18
NO 0.004 mg/m? 0.812 mg/m?
0.017 mg/m? 0.346 mg/m®
NO, 0.022 mg/m® 0.250 mg/m?
0.041 mg/m? 0.172 mg/m®
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NOXx 0.026 mg/m® 0.954 mg/m?

0.059 mg/m® 0.469 mg/m®
18 NOXx 6-7 16
PMag 0.005 mg/m® 1.199 mg/m?
0.075 mg/m? 0.326 mg/m®
PM1o 6-8
4.3
co 2.172 mg/m® 12.209 mg/m®
3.023 mg/m® 5.982 mg/m®
THC 1.896 mg/m® 5.656 mg/m®
2.371 mg/m? 4.108mg/m®
05 B
04+ — 3 _
E IR m o -
gO.S H

6-7 NOXx

NOx
PMy,
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S
£0.20
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=010
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6-8 PMio

(mg/m3)
H (8] (2]

CcoO
w

0.100mg/m®

PMio

6-9 CO
6-11
NOX CO
0.40 mg/m® 4.5 mg/m? PMyo

6:00-9:00 NOx CO

22:00
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NOx, PM10 —4—NOx —=—PM10 —e—CO co
14 ¢ 114
12 | 112

e 10 110

(o))

E 08 | 18
06 | 16
04 | 14
02 | 12
00 0

6:00 1200 1800 0:00 6:00 12:00

6-102004 10 30 -31

NOx, PM10 CcO
—4—NOx —=—PM10 —e—CO
14 5 14
12 4 12
"E 10 110
D
£ 08 - 1 8
06 r 16
04 r 1 4
02 r 4 2
0.0 0
12:00 18:00 0:00 6:00 12:00 18:00

6-112004 11 7 -8

6-4 18 NO NO;
NOx CO THC PMjy 6-5 6-22
NO; 0% 83%
NOXx 0% 100% 70%
13 CcoO 8%
6-4 (GB3095-1996)
NO | NO, | NOx co THC | PMy
(mg/m?) N/A | 012 | 0.15 10.00 N/A | N/A
(mg/m?) N/A | 0.08 | 0.10 4.00 N/A 0.15
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6-5

NO NO, NOXx CO THC PMy,
(mg/m®) 0.399 | 0.244 | 0.614 5.034 3.269 | 0.331
(mg/m3) 0.005 0.086 | 0.091 2172 1950 | 0.112
(mg/m3) 0.194 0.172 | 0.366 3.462 2.678 | 0.254
N/A 2.0 4.1 N/A N/A
N/A 1.4 24 N/A N/A
N/A | 83% | 83% | 0% N/A | N/A

6-6
NO N02 NOXx CcO THC PM]_O
(mg/ms) 0.531 | 0.233 0.646 6.526 3.266 | 0.373
(mg/m®) 0043 | 0113 | 0207 | 3222 | 1.896 | 0.114
(mg/m3) 0.230 | 0.143 0.373 4.839 2.664 | 0.242
N/A 1.9 4.3 N/A N/A
N/A 1.2 2.5 N/A N/A
NA | 79% | 100% | 0% | N/A | N/A

6-7

NO NO, NOx CO THC | PMy
(mg/mg) 0.180 | 0.106 0.272 5.035 4,157 | 0.179
(mg/mg) 0.035 | 0.059 0.094 2.709 2.485 | 0.033
(mg/mg) 0.093 | 0.087 0.180 3.332 2.849 | 0.079
N/A 1.8 N/A N/A
N/A 1.2 N/A N/A
N/A | 0% 75% 0% | NA | NIA

6-8
NO NO, NOXx CO THC | PMy
(mg/m3) 0.322 | 0.126 0.448 4.017 2.886 | 0.115
(mg/m3) 0.117 | 0.090 0.211 3.071 2.604 | 0.024
(mg/m3) 0.229 | 0.106 0.334 3.602 2.721 | 0.081
N/A 1.05 3.0 N/A N/A
N/A 2.2 N/A N/A
N/A 8% 100% 0% N/A N/A
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6-9

NO NO, NOXx CO THC | PMy

(mg/m3) 0.655 | 0.151 0.791 9.862 5.656 | 0.186
(mg/m3) 0.027 | 0.087 0.114 2.877 2.731 | 0.078
(mg/m3) 0.288 | 0.116 0.404 5.620 3.936 | 0.115
N/A 1.3 5.3 N/A N/A

N/A 2.7 N/A N/A

NA | 38% | 71% % | NA | NA

6-10

NO N02 NOXx CcO THC PM]_O

(mg/m®) 0116 | 0088 | 0194 | 4113 | 2.982 | 0.140
(mg/m®) 0.005 | 0041 | 0048 | 2574 | 2511 | 0010
(mg/m?) 0.034 | 0056 | 0090 | 3.023 | 2.705 | 0.075
N/A 1.3 N/A N/A

N/A N/A N/A

NA | 0% | 25% 0% | NA | NA

6-11

NO NO, NOx CO THC | PMy

(mg/mg) 0.812 | 0.145 0.954 6.368 4,766 | 0.141
(mg/mg) 0.120 | 0.073 0.192 3.194 2.559 | 0.026
(mg/mg) 0.280 | 0.100 0.380 4,557 3.446 | 0.088
N/A 1.2 6.4 N/A N/A

N/A 2.5 N/A N/A

N/A 13% 100% 0% N/A N/A

6-12

NO NO, NOXx CO THC | PMy

(mg/m3) 0.433 | 0.132 0.565 5.103 4.347 | 0.158
(mg/m3) 0.026 | 0.061 0.088 2.983 2.622 | 0.031
(mg/m3) 0.252 | 0.098 0.350 3.988 3.203 | 0.097
N/A 1.1 3.8 N/A N/A

N/A 2.3 N/A N/A

N/A 21% 88% 0% N/A N/A
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6-13

NO NO, NOX co THC | PMy,
(mg/m®) 0.601 | 0.158 0.759 12.209 | 3.816 | 0.183
(mg/m®) 0.096 | 0.095 0.191 4117 | 2.503 | 0.028
(mg/m®) 0.346 | 0.124 0.469 5.982 | 3.180 | 0.114
N/A 1.3 5.1 1.2 N/A | N/A

N/A 1.0 3.1 N/A | N/A

N/A | 54% 100% 8% N/A | N/A

6-14

NO N02 NOXx CcO THC PM]_O

(mg/m®) 0.345 | 0.205 0.544 6.858 | 3.729 | 0.410
(mg/m®) 0.014 | 0.058 0.075 3.149 | 2.853 | 0.098
(mg/m°) 0.216 | 0.114 0.330 5.014 | 3.175 | 0.218
N/A 1.7 3.6 N/A | N/A

N/A 2.2 N/A | N/A

N/A | 29% 83% 0% N/A | N/A

6-15

NO NO, NOx co THC | PMy,

(mg/m®) 0.183 | 0.122 0.284 5.350 | 3.497 | 0.282
(mg/m®) 0.010 | 0.050 0.068 3.150 | 2.131 | 0.081
(mg/m®) 0.067 | 0.090 0.157 4053 | 2.944 | 0.200
N/A 1.0 1.9 N/A | N/A

N/A 1.0 N/A | N/A

N/A 4% 46% 0% N/A | N/A

6-16

NO NO, NOX co THC | PMy,

(mg/m?) 0.349 | 0.250 0.599 8.467 | 5.249 | 0.311
(mg/m®) 0.010 | 0.098 0.109 3.629 | 3.180 | 0.119
(mg/m®) 0.150 | 0.159 0.309 5.383 | 3.771 | 0.231
N/A 2.1 4.0 N/A | N/A

N/A 1.3 2.1 N/A | N/A

N/A | 75% 79% 0% N/A | N/A
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6-17

NO NO, NOX co THC | PMy,
(mg/m®) 0.306 | 0.163 0.458 8.138 | 4.325 | 0.285
(mg/m®) 0.046 | 0.053 0.099 3.031 | 2541 | 0.103
(mg/m®) 0.169 | 0.117 0.286 4507 | 3.218 | 0.159
N/A 1.4 3.1 N/A | N/A
N/A 1.9 N/A | N/A
N/A | 58% 83% 0% N/A | N/A

6-18
NO N02 NOXx CcO THC PM]_O
(mg/m®) 0.254 | 0.184 0.389 7545 | 4.880 | 0.628
(mg/m®) 0.025 | 0.051 0.076 3.286 | 3.582 | 0.164
(mg/m?) 0.123 | 0.096 0.219 4.820 | 4.108 | 0.274
N/A 1.5 2.6 N/A | N/A
N/A 15 N/A | N/A
N/A | 21% 67% 0% N/A | N/A

6-19
NO NO, NOx co THC | PMy,
(mg/m®) 0.751 | 0.159 0.851 9.009 | 4.919 | 1.199
(mg/m®) 0.060 | 0.072 0.132 3.298 | 2.439 | 0.071
(mg/m®) 0.293 | 0.112 0.405 4848 | 3.167 | 0.326
N/A 1.3 5.7 N/A | N/A
N/A 2.7 N/A | N/A
N/A | 38% 96% 0% N/A | N/A

6-20
NO NO, NOX co THC | PMy,
(mg/m®) 0.330 | 0.113 0.443 5.304 | 3.776 | 0.345
(mg/m®) 0.049 | 0.066 0.120 2.457 | 1.952 | 0.052
(mg/m®) 0.122 | 0.089 0.210 3.350 | 2.795 | 0.150
N/A 3.0 N/A | N/A
N/A 1.4 N/A | N/A
N/A | 0% 79% 0% N/A | N/A
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6-21

NO NO, NOx CcO THC PMyo
(mg/m?) 0.222 | 0.117 0.319 5.332 | 4.273 | 0.484
(mg/m3) 0.014 | 0.062 0.076 3.699 2.372 | 0.057
(mg/m®) 0.098 | 0.084 | 0.182 4.407 | 2.827 | 0.203
N/A 2.1 N/A N/A
N/A 1.2 N/A N/A
N/A 0% 54% 0% N/A N/A
6-22
NO NO, NOx CcO THC PMyo
(mg/m?) 0.044 | 0.075 0.111 4869 | 2.656 | 0.321
(mg/ms) 0.004 | 0.022 0.026 3.639 2.190 | 0.005
(mg/m3) 0.017 | 0.041 0.059 4.069 2.371 | 0.144
N/A N/A N/A
N/A N/A N/A
N/A 0% 0% 0% N/A N/A
2003 PMyg
0.097 mg/m® NOx 0.082 mg/m?
1990 2003 NOXx
2003  NOx 1990 1.75
NOXx NOx
NOX PM1o
NOx
NOXx 18 13
70% 0.469 mg/m®
PMao 0.075 mg/m*®  0.326 mg/m® cO
8%
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NO,

meta 12
3.2.1.2
meta
(1)
(2)
(3) OR OR
9
NO 28.3ug/m>(0.015ppm)
3.2.1.3
Melia (1977)%° 5758
6 11
NO,
NO 31.1ug/m>(0.0165ppm)
OR 1.31 95% 1.16 1.48
28.3ug/m*(0.015ppm) OR 1.28 95% 1.14 1.43
Melia (1979)2"! 5 10 OR
NO, Melia 1977
OR 1.24 95% 1.09
1.42 28.3ug/m30.015ppm)  OR 1.22
95% 1.08 1.37
Melia (1980)"  6-7 NO
28.3ug/m®(0.015ppm) OR 1.49 95% 1.04 2.14
Melia (1982a,b)?2"l 5-6 NO,
0.015ppm OR
1.1 95% 0.84 1.46 NO,
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Ware (1984)%°
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NO,

(0.015ppm)  OR 1.07 95% 0.98 1.17

NO,
0.008 ppm  0.033ppm!'™® NO, 28.3ug/m>(0.015ppm)
OR 1.40 95% 114 1.72
Ekwo (1983)24 1355 6 12
NO, (32.5pg/m?,
0.0173ppm) 2
OR 2.40
OR 1.09 95% 0.82 1.45
meta
Dijkstra  (1990)1#2 6 12 2
NO,
28.3ug/m*(0.015ppm) OR 0.94 95% 0.70 1.27
NO, meta NO,
Keller  (1979)[23]
OR 1.10 95% 0.74
1.54 32.5ug/m®  0.0173ppm 28.3ug/m®
(0.015ppm) OR 1.09 95% 0.82 1.46
7-1
7-1 NO, 0.015ppm OR
OR 95% ClI
Melia et al. (1977) ] 1.28 1.14 to 1.43
Melia et al. (1979) " 1.22 1.08 to 1.37
Melia et al. (1980) "™ 1.49 1.04 t0 2.14
Melia et al. (1982a,b) 1.11 0.84 to 1.46
[20-21]
Ware et al. (1984) #! 1.07 0.98 to 1.17
Neas et al. (1991) "8 1.40 1.14 t0 1.72
Ekwo et al. (1983) 1?4 1.09 0.82 to 1.45
Dijkstra et al. (1990) 1?4 0.94 0.70 to 1.27
Keller et al. (1979) %] 1.09 0.82 to 1.46
3.2.1.4 meta
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1.11 1.23 9
12.32 8 p 0.1375
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