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An Investigation of the CH, and N, O Emission Factors of Light-duty Gasoline

Vehicles

HE Li-qiang,SONG Jing-hao,HU Jing-nan , XIE Shu-xia,ZU Lei

(State Environmental Protection Key Laboratory of Vehicle Emission Control and Simulation, Chinese Research Academy of
Environmental Sciences, Beijing 100012, China)

Abstract: In China, most of the studies of vehicular greenhouse gas ( GHG) emissions have been focused on CO, emissions. The
investigation of non-CO, GHGs, e. g. CH, and N, O, are mainly carried out based on models developed in Europe and the US, and
there are few vehicle emission tests for CH, and N, O. In this study, 22 light-duty gasoline vehicles (LDGVs) were selected for tailpipe
CH, and N, O tests using chassis dynamometer, and their emission factors were obtained based on the NEDC driving cycle. The results
showed that the CH, emission factors of China I to China IV LDGVs were 0. 048 g-km ™', 0.048 g-km ™", 0. 038 g-km ' and 0.028
g-km™", respectively. For N, O, the emission factors of China I to China IV were 0.045 g-km™", 0.039 g-km™", 0.026 g-km™'
and 0. 021 g-km ™" respectively. In the GHGs emissions (in terms of CO, Eq. ) per LDGV, the percentage of CH, and N, O emissions
decreased gradually with tightening of emission standards. The contribution of CH, emissions was lower than 0.5% in the total
emissions, and N, O share rate was between 3.03% and 6.35% . Therefore, tightening emission standards can effectively reduce the
CH, and N, O emissions, to mitigate the greenhouse effects caused by vehicle emissions.

Key words : motor vehicle; greenhouse gas; CH,; N,O; emission factor
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Table 1  General information of tested light-duty gasoline vehicls
4 e — £k PR s
Ll 7N HI HG7248 2003 H 1590 138 067 1
12 ZEIEY SVWT182HFI 2002 5l 1360 84764 1
13 ZIEY SVWT182CFI 2000 i 1250 207 312 |
14* FEik FV7160CIX 2000 Iy 1050 184 101 [ 1
L5 B CSATI18MC 2006 = 1590 92 542 QI
L6 RY4E BH7200MX 2005 = 1590 99 502 QI
L7 T SGK7251G 2005 & 1700 76 527 1
18 HKINEFEYTE DCT16316V 2006 i 1250 85419 E=QI|
19 LR B BH7167MX 2007 5l 1250 76 864 [ 1
L10 i FVT146TAR 2007 e 1425 76 582 I
L1l i FV7206 2008 H 1470 66 730 [ 1
L12 A 1.Z6430BQBE 2009 = 1360 39179 E IV
L13 A 1.Z6430BQBE 2009 = 1360 44175 E IV
L14* HE YQZ6430AE 2009 = 1590 46 409 E IV
L15 2245 BHT167AY 2011 Y 1360 19 029 =V
L16 R LZ6430BQB 2010 e 1360 36 461 HIV
L17 R LZ6430BQB 2010 e 1360 35386 EHIV
L18* E 2% SGMT145ATA 2009 at 1250 47925 EHIV
L19 2% SGMT149MTA 2009 o 1360 44263 EIV
120" T30 BH7T164AY 2010 at 1250 47 996 EHIV
21 FrEL 408 2010 i 1390 48 708 HIV
122" B4l BHT141AY 2010 Iy 1065 61 643 EHIV
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BUEEES 10. 93 km. A et & v 2 g v%
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Table 2 GC configuration and analytical conditions
Hbs L&Y CH, N, 0
ke Col; : SS-2 m x2 mm Coh(ﬁﬁﬁﬁ%) : SS-1 m x2 mm, Porapak Q(80/100 H)
13XMS(60/80 H)V Col, (5M#E) : SS-3m x 2mm, Porapak Q(80/100 H)

AR/ em® - min ! Hi4l N, /30 Fi4li N, /25
FEAE IR/ C 55 55
o 0 25 B R B/ °C FID, 250 ECD, 330
R A H, FiE/ em? < min 7! 7=/, 400; H,, 30 —
B Bh SR — 2 mL-min !

1)SS-2 m x2 mm, 13XMS(60/80 H)F/R AEFAB RGN, 4K 2 m,
1.3 HESHFIE
MRS HTAE 3] CH, FIN, OFY e BE s T H 4ig =X

. )] m

A% 2 mm, I H R 60 ~ 80 1Y 13X 43T

(1) EFFHSE, 135 CH, AN, OFEIA F (Lhg-km ™
i), () WA TS HLE 3.
P, xT,

2 ax Py T
x 10

e
Dist.

" DF
R EF NHEH Fgkm ™' o, NEESVSARHRE,
x107%; ¢, WEHAWE, x10°°; DF AFRBEH T,

Dist. A it 2 P2 I AT B A B ke MO BE
IR gemol 5 P T, RIS K AR )

(1)
FELEE , B0 50 N kPa F K Py T, AARdER L
TRy R Ay AR B, 3 i) D 101,325 kPa A
273.15 K; 22. 4 AR R B0 R SR 1) BE R AR B
Lemol™'; V. A CVS REEARL, m’.

*3 NEHMEFHRENSH
Table 3 Parameters for the calculation of emission factors
28 DF Dist. 2 rr T,V Vo
HU(H 13 ~38 11 101. 325 293.15 ~308. 15 177 ~258

1)DF T, F1V,, AL AS 7 IS 36 o 28 A 22 Sk, A HE R sl T SEMEL; 2) Dist. F1 P, AYIRETE A% 5258 i 22 AR BOBUE

{8, AR 55

2 #R5HR
2.1 R4 CH, FIN, OHE N 1

CH, J2AL3h 4 B HE ) Bk S A6 &9 (total
hydrocarbons, THC) Hf#) B {55 —  Hidh Kok
G THC 2496 90% L) & cH, ™. T
CH, SR fE MR G, LBME DL kA Ak
B B AU RS A g X AL R R B AR . 4%
RIPIM A CH, HERCR T aniE 1 iR, AR 5ok
&, HE T HrBo 2= EIV BRI Im 4 CH, HEik
7 S B0 B R 34, SF 2 HE R AR IR 0. 048
0.048 . 0.038 F10.028 g-km~". W] WL CH, I
M LA AR A A Ak, LR HE IS B8 i P AT5 88 B % ¢
—EREE EXIHLBI A CH, HERGI AT A 3. X
DR A HIE TR R B4 i 7 B 1 4R T R S LR e A
RS A HRE AR A S B, i Bk B AR A Tt 2>
[/ CH, HETR.
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=
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¥*
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-
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0
1 BERMmE CH, HMEF
Fig. 1 CH, emission factors of light-duty gasoline vehicles
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Fig. 2 N, O emission factors of light-duty gasoline vehicles

MRS B AR ST | HEB A 2 ks, 5
B TR A, BT ~ [ IV BEN, OS24 HE
TR T4 B F % 14. 16% | 42. 41% F154. 00% .
2.2 SHABWIS SR AT

H R 25 R 5 A A o 25 R AT A A M ]
ARSI B R AR 4 CH, HEOA
D’Angiola %5 F] Jf] COPERT IV #5% &l 354 45 21 ) 2%
RV AHIE. T Nam 255 Fil Heeb %[34] A 30
TS T R, X PR S IR T AN [ T S 30
T g2 R A ] N A R ACHE A il e R A AE 22 5
ERYIE T 32 05 S oS R A 2E . 5k R
ORI TVE BERHY 2007 45 AR R B
B HERCR AR E A 45 g T A OB Bt
(SR A HA B as R 173 ~1/5. X%
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(TR PR 15 ] PN AMES ARG S A 03 g S
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Table 4 Comparison of CH, and N, O emission factors of light-duty gasoline vehicles between this study and other studies

WH  SCHORTE N EWSRPN HEBH F/ g km !
A5, HE NEDC [# 1 .0.048; [ 11.0.048; [F1I.0.038; FIV.0.028
Nam 25001 26 [H UDDS? Tier 1:0. 001 ~0. 027
Heeb %0534 51 FTP #%0.0.104; B I :0.019; X 11 :0.015; EX1I 0. 003

CH,  D’Angiola %16 R Erii W AIHr  COPERT IVA57

&% T FiT:0. 038 ~0. 1845 Nk 1T :0. 043

ek R a20) IVE #5571 [# 0 ~ [ 11 .0.240; 0. 150; 0.200%
Bk R COPERT #%! }0:0.3; BT ~RKI.0. 1; BRIV .0.05; KKV ~ KK VI.0. 002
Zefs 2] rhfE MOBILE5 #7 [#0.0.07
AT, NEDC E1.0.045; [ 1.0.039; EII.0.026; EIV.0.021
Karlsson 2£035) gy NEDC Wk T ~BX 1T .0. 024 ~0. 087
Huai 017 S5 FTP? JeAigAl :0. 004 ; DOC:0. 071; Tier 0;0. 029; Tier 1:0.014
Behrentz 211 3 H FTp? Tier 0 ~ Tier 1:0. 020 =0. 004

N,0  Graham 201 gk FTP JeAEAL 0. 007 ; DOC ;0. 034 ; Tier 0:0. 087 ; Tier 1:0. 020

COPERT IV ##4
IVE i1
COPERT #5 %1
MOBILES #5754
B 18 S 5

D’Angiola 55167 i B S A
B R
A i
)
Becker %12 31 fi[

Ik 1A :0. 013 ~0.032; BRI 0. 017

[0~ 1 :0.015; 0.019; 0.012%

% 0:0.02; BRI :0.1; BKIT:0.03; BRI ~ B VI 0. 01
[ 0.0. 024

0. 002 ~0. 034

1) BR O ~ BRVIHERA B 24 T 0 ~ EIVI; Jef AL RN JCATAT R AR A HRSE & A4 T 0 BrBt; DOC RIRAUS A & o Bk fb i, A
FE 0 FELZE; Tier 0 32 Tier 1 7 HHEB BB, A1 F EIFY Bt Tier 1 S2ESE—Hr B, M S T EI, EIIKB:; 2) UDDS: urban dynamometer
driving schedule, JETT I TIHLZERAR ; 3) FTP: federal test procedure, 3&EBFFMIAIAR ; 4)0.240 ., 0. 150, 0.200 435124 2007 4Fb5T, A1
YIFEERE 4 CH, FHHEBEF; 5)0. 015, 0.019, 0. 012 43514 2007 4EJb5T R ATRINFE & 4N, OF- Bk A +

2.3 BRRNYRIM A R A HE A IR = SN AT
5 CH, FIN, OfH It , ¥l 8h 4= R [ HEJik co, fprr=
TR RO O . BRI 4 E NEDC T/

Ty co, HERCmRZE B A& 3 fioR, co, HEMIA 7
H3163 ~254 g-km ' SEEHERF T 205 g-km .
AL CO, HEBCIR B AR I T4 FE 2 A G,
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Fig. 3 CO, emission factors of light-duty gasoline vehicles

CH, F1N,O A9 4 BR A8 % % # ( global warming
potential, GWP) 23514 21 F1 31075 AR#F5EH, A
T~ EIVE B A4 CH, HE I 745k
CO, 454354 1.00, 1.01 ., 0.80 F10.59 g-km™';
N, OHE B IR 741 54 i CO, 24 & 4K ¥k 4 13.93
11.96 , 8.03 F16.41 g-km™'. AT PEAGR RN
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Fig. 4 Profile of greenhouse gases from light-duty gasoline

vehicles meeting different emission standards
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B T% PN, OMHE R NE [ ~ HIVEY
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(1) R AL D HLAT 2 50 4 J T 42
BAMN PR T AR 44 NEDC T80 F CH,
FIN, O 1Y B A HERIOK ST, =35 HEl R 7B 2 HE b
HER ™ IR . B/ 1T ~ F IV Fr B Al
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