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Abstract: This paper introduced IVE model and presented the method to guantify the main parameters by taking Beijing city as a case.
Emissions from different vehicle fleets of Beijing were calculated using IVE model. The results show that emissions factors of buses
and trucks were much higher, especially for PM, which were 14 and 44 times those of passenger cars. The daily CO, VOC, NO,
and PM emissions of vehicles in Beijing city were 2767.4, 182.5, 353.8 and 7. 1t respectively. Common light duty vehicles were the

main emission source of (O and VOC, with the contribution of 42.0% and 34.7% respectively, Trucks were the largest contributar
of NO, and PM emissions, with the contribution of 66.3% and 83.0% respectively. The methodology and calculating results of

MOBILE6 and I'VE model were compared, and advantages of IVE model’s application in China were discussed.
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Table 1 Relationship of VSP intervals with V8P, and ES

— ES (& £ ESHFRH  ESEHfl
[-1.6,3.1) [3.1,7.8) [7.8,12.6)
[-80.0,—44.0) 0 20 40
[~44.0,-39.9) 1 21 41
[ -39.9,-35.8) 2 22 42
[-35.8,-31.7) 3 23 43
[-31.7,-27.6) 4 24 44
[~27.6,-23.4) 5 25 45
[-23.4,-19.3) 6 26 46
[-19.3, -15.2) 7 27 47
[-15.2,-11.1) 8 28 48
[-11.1,-7.0) 9 29 49
[-7.0,-2.9) 10 30 50
[-2.9,1.2) 11 31 5t
[1.2,5.3) 12 32 52
[5.3, 9.4) 13 33 53
[9.4, 13.6) 14 34 54
[13.6, 17.7) 15 35 55
[17.7, 21.8) 16 36 56
[21.8, 25.9) 17 37 57
{25.9, 30) 18 38 58
(30, 1 000) 19 39 59
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Fig.1 Test routes and locations of data collecting

HiERELMT6 L HIEITIEBH#HIT,E 1A
BBIEREMNR F 06:00 B TF 14:00 4558,
52 FWBERENTF 14:00 FF 1 El# £ 21:00
W BROEIERE THEEPE LR, E 3 FHE
B& b HAT.

2.2.2 HARERHH

MPLEREE ARAETLAREEX POH
VEHEEEXAMAEELEEGMEREAE
Gttt AE, AEP LRI TEEFERMRER MR
HEAXF AENERENFEER EBE 4™
xR ST F0 T ER RAIEA KNHES
& FRERIER 4257 IR IR AR I R
A%,

MFHEE, RBREAEFREHERNH#TE
HEHHEHT X AENSEEEHEEER &)
EH THERB ZHIHER S HERTR SRE
HEA GHITHENANHE SR ITEXE SHTH
BAR PR KB K AR S0 A A (A0 R 2 TR R
)%,

ARERRERNFRLR S HELERLD
KB

HREER TR HARERERAREARE
BHETERA 2 AT BBRERNEAR MR
BHHR.

2.3 BHER

ATWENSEHEDIEXGFR A8 EW
VS E EWEEN RS RCRTSHTERRE
HEE 7d ARSI A KA ER . W 5% A



10 4] B B

B 1931

2 dEREH 2004 £ 6 ATHERBEREARRT
Table 2 Technology distribution of common light duty

vehicle flect in Beijing in June, 2004

Fhy Ritir i 53 4%
Wt g W flm 2 .t
L x0Tk el AR R R LA
1991 0.52  24.3 100 7(] 0 o 0
1992 1.18 22.5 67 33 0 0
1993 2.40  20.7 13 63 4 21
1994 1.90  20.0 10 78 | 10
1995 2.82 18.1 7 53 5 35
1996 4.67 14.1 4 52 3 40
1997 5.82 13.0 5 38 6 51
1998 3.63 10.3 2 25 4 6y
1999 7.58 9.5 0 11 1 88
2000 5.68 8.2 0 4 2 94
2001 10.32 6.9 { 2 | 96
2002 17.37 4.7 0 0 2 98
2003 22.67 2.4 0 0 | 99
2004 13.58 0.9 0 0 1 99
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Table 3 Average emissions factors of vehicles in Beijing

e T L-ilﬂﬁuﬁ%m W AT L Sl e
CO/gkm ! 7.5 1.1 19.1 16.5 32.2 41.9 45.4
VOC/g km ! 0.5 0.7 1.2 0.9 2.2 2.6 3.8
NO, /gekm ! 0.8 0.9 1.5 1.1 0.9 6.1 14.3
PM/mg-km ! 4.2 6.0 10.5 8.2 10.7 113.2 360.9
3.2 AHEEER AR BREENE N HAE DALE O+F

LA 2004-06 31 B 25, 3918 B AL 5T AL B 100
TH#) CO.VOC NO, Hl PM ¥ 2 A HER & &4 5 "
MH2767.4.182.5.353.8 F1 7. 11,4 Bh 4 B A9 HE A4 S
AN 2 BT 5. A 2 AT LB 6 T CO A % 60
VOC, E@ B R E st ik & &, HE s H R 4 % R ﬁ
42.0%H 34.7% , % FBHLAE A9 TRk K 2 (B8 B |
EREAR  HELZE B0 (R AR TS AL 0 0 7 ® > L
120, B FHSI T EBR MRS L™~E, X % %
CO MVOC BIHER TT8R 53 B 5 51 25.8% #1261 % . 0 ~voc N Y

MFNO, MIPM IS, FEMRELREE, 29k
¥l 66.3% F1 83.0% . Wk, Xt F CO Fl VOC HEM,
38 2 T PN L L R R L X NO, Bk
DR FREERNME.
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Fig.2 Emissions share of different vehicle type in Beijing
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Fig.3 Emissions share of common light duty vehicles

by road type in Beijing
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Fig.4 Share of start emissions of vehicles in Beijing
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HAEFA CO HEBE FHH 2 63% , VOC 1 NO, 7
HOHE FAR 2R b it Bl L, 7E e R R SR A
RIS, IVE B8 H MOBILEG i) HE 5B 45 R
FA 25 A K T 0 T SRRt B A BRI RO 45 RS A
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Table 4 Daily emissions factors of common light duty vehicles

at hot running stage using IVE and MOBILE6 models

Sy IVE #{ &) MOBILE® # Al 3%
CO/g-km™" 8.68 14.13 63%
VOC/g+km ' 0.59 0.55 - 7%
NO, /g+km ! 0.86 0.91 6 %

5 it

(1) 52 A3 TVE #8431 5153 3 46 3 i il 42 A
T HHE AXEMEENHERRF HPLXE
MEEMFRPHERRF>HETERRERN 14
&7 44 £F.

() EdALE £/ CO.VOC #1 NO, MF 1
HHER S R4 98 2767.4.182.5.353.8 A1 7. 11 %f
F CO.VOC, EBR A E R s E 51 51 42.0% 0
34.7% ;% F NO, MIPM S, FHER A B R,
435155 %] 66.3% 1 83.0% .

(3)IVE # B B FH.31 % VSP Ml ES, 5 & TF
78 B 194 o W HE B R RS MOBILEG M L, B H & &
£ s} (] 4 B 8, AT L2 o A b AR BR R AT LB TS
3 o} AR A AR AE
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Fig.5 Common light duty vehicles emissions factors per hour at hot running stage using two model methods
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