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Table.1 Basic parameters of tested vehicles
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Tab.2 Semtech-LDV performance parameters

bR ] W4 7 % O3 HE R A v Wi 17 5F ] /s
CO, NDIR 0.01% 0~18% <10
co NDIR 10 ppm 0~8% <10
NO NDUV 0.1 ppm 0~3 000 ppm <10
NO, NDUV 0.1 ppm 0~1 000 ppm <10
PN CPC 23~2 500 nm 0~104 #/cm’ <10

WA E B0 2B A IR X R 8 4 PEMS 2056 48 26 225K | I 78 BN 8 4 I K T | 790040 R 28 28 4 X 50 iy
WES T AHE,
1.2 R

T 0 T 07 422 T 0 B SR W R B S AT B B 2 I I 4 PR S 0 B AT L BR R R U BT IR B | 3%
FEAC R AN S MR B 0, R 2 X0 )R] R R 03 SRR 2 HEBObS HE JIT L SR 1 a6 i RN 5 TR AN =2 [
TR = B 25 N AT 100 m,

ARV IR 6 i ] 7S 8 A 4 HE A I RDE 386 ZEoR 14T, 3000 b o S BE T, o Tl X3 S s 4k
K+ i B R — BRI — A IR K — B A R — 3 N R — L3 B — R K — OB I — S P RGE T ARR
% B AR« PR BH R — 7R A I i o T e e — P BH S Ik v 38 5 o R % B S O« R B 8 Ik v 3k — A R v
1.3 HEMEIELE R E

BT 2 00 08 HE I BB 2 A i 2 D 3R S, A, T BT B S M F e A A HE KO-, 2% AR ) T o8 5 HE i



98 £ R A8 R E 2020 4F

LA (B AR SR BE AL BT 35 ) o A [ A T 22 2 38 R Lm0 ek P HE IR o DA 2 8 4 ) 52 Bl
B RE o 7R E S MBS BR A EHBOE P PRI 4 1 CO, B 3h-F- 25 17 10 i T H S R IR - i s A
T DX T 20 A e 3 g B AR HE O HE R I 7 TS An 4 X (1) P

Z (ijMpolluliorLd,j)
Mg%,d,kz 7k:u’r’m (1)

Y ()

K Mo Nk BEEBRHE T mg/km s u ST X BB v Sy TiT B 6 B s m ki I B 500 M 45 T DI R
ﬁ ;Mpollution.d,j j‘:]] %T H %(%%%j]ﬂ*ﬂﬁlfﬁiﬁ , g,

S B B SR HE O HE A T TS A A 2K (2) BR

Mga%,d,l_ M g a ﬁ(;fgf-;{:;me% d.m 2)

My, 2R H B HERCA F  mg/km; M, o, ST X BESCARHERA T mg/km s M, o, 4T 58 % B S
RHEHE T mg/km s M, g, A 5 8 5 BESARHEUE 7 mg/kmf,, f T £, 20 B0 A T DX T 280 0 v 3k % B L R o
W E$,[,=0.34 £=0.33 Fil £,=0.33,

RS S TEAN TS i R A [ 7S RRR S B A A HE O B S AN AUA 7R R TR

2 HEMERSH

2.1 HEEFRTEE
£ 3 i 489 RDE iR 58 %cs H CO, B shF 1

] B it K B 7

700 o a sk i T

1 1 AT AR B, 45 30 BBk v A 3 TR v = 600t
it 8 T T X R A FR R T S50 s T tmmRenEen
2.1.1  CO Hewe A 7% ke 1= 4001

HiFE 1T A LB, C 3 64 AE SRR T =300
BT T XA R HE R T 5 G S R A 200
RDE i CO HRB Tk, E5631 % (C % )43 S 100
R F X CO HE B TR HE il BR A 0 ficiF -
28.13%,

3T A E RS TR T X A2 Co E1 COHMEFLL
HE T R e i dh T % T AL B Fig.1 Comparison of CO emission factor

WM R UL, R R 3 TO0 R T IX CO HE A+ L A BR ¥ R 3 1 = 19.92%F11 53.12% , ¥ e 3l T4~ 42
2 CO HEl A+ L A BR Y2 & 3 1 55 10.45%F1 25.55% , % T e B 5l A Sh Ly C 2k, 4 5 v e g T80 1
7 X CO HEfk R 7 L S BR v 2 8l 1Y) 5 96.67% , 4 2 i v BLBR i, & 2k 8h T4 T &8 CO HEik A 7 Lt
BRZ SN 5 62.60% , X T X 4R CO HER A+, & BLAETH 2 T0 i i Kk 2 2 Y CO HE A+
ARV E R o R EE nT N e R s ] CO B HE B L v 4

FEVR R B AT, A AL FE FAIC, VI 22 M BB 55 AL RO 22 A T A A 7843 JEAHIL CO HEIO™
AN TRV R ZN WAL, M ARIE 440 BT /s 1 3 g vk Had | =S R BUNT 1, R EE A B 5K R
SR R FEAR , X5 CO R ALRICRAIR, 3X P AR A 22 A5 PR AL CO HERUA F 728 & sh TR s . i T 32 2
ZEFI R AN E A RDE 056 T80 0 A Rl & %0, AR 42100 CO HERC A F7E 4 38 i 2 T80 T H A BRe e 8h T
T E A AR TR

FE V3 R I AR 5800 & Sh AL TR AIC, 168 5 BT o8 1 8 00 5 28 R B AN 5T, R ab R R e oy, 7 A K i



%561 TR, % R IR AR S X CO A NO, HETBCRE i 99

CO, lﬂﬁﬁl‘ s Tf{/?\@fj]/ﬂ}ﬁ [1] s /’ii)ﬁﬂ‘fﬁ%ﬁ—%/ﬁ 120 ) 0¥ R 1 b HE A T

SR BRI HEAR, X CO By AR, Z100f

1% S IHLI CO HET A T 16 ¥ 12 30 91 5 75 3ol T mRRNORKRE

212 NO, R T35 § — 019 %
A8 R R e 3 T 0 F i X F 2 8 NO, = o0

HERCH T 0P 2 R A LB, C 3 7 SR = 40

BT, T K A A R R T 39 7 4 [ i S 20

A% RDE 05 NO, HE BRI ZER , (HE4e % (C

TSR Eh TR T X NO, HERCE 588 ) HE
R At

3 47 i NO, HERCE T 4015 2 8k B % Fz(ﬁl?mﬁﬁf%WFft
Fﬁgﬂ:ﬂéﬁé El’:] NOX {F”fﬁj[%%lg*ﬁfi 10 mg/km’ 1g. omparison o . €mission ractor
M C 220 X A4 R NO, HEA 7814 60 mg/km, % T A B PG4, &%E 8 TH FHIX NO, HE
il R~ B S R v AL B 1 155 32.58% Fil 38.74% , & 13 L 5 T 000 T 4 NO, HE A 7 Lu A BR ¥ 3 1 55 24.98%
M1891%, *F C 4 HIEEh 4, SRS ToLF i IX NO, HER K T He AIBR A 3h 55 9.75% , S8 #3h T
BT AR NO, HEBCE T LS BR A R 8 1985 2.11% , 5990 400 5 18 e 2h FL A BR v 2h 1 NO, HE il 734 %
I VR A B A,

HY b AR B AT Sl AR 0 NO, HEBGE Fe v & X2 T IR R TAE R Sl R i i A KR EOE &
T fE iR E AP AT NO, M7=, T ELAS I A AE A MR IR B R s i K R 1 NO, i A2 A

FAREEHZE NO, FOHERO™ 5, (041 5458 3 T 00 NO, HE R 7 XA 4 HE il R 7 19 57wk R G AR 9%
WM 3 ) — B B A 7 8 e 3l % HE i R 357 Eb 5 R v 2 sl ) HE R 7 8, AR R s I % 8
MU B A%, i H TR IR S IR & AR 5], —E R LId T NO, ARG, (HJE, i T4 sl 1) )5 4b B 2R
45 NO, K0 Y i BEA , AL e A0 A%, (45 AL R 5 9 NO, AU HEHS .
22 AHREEXHERE MW

S BHILV EI IR S5 4 0 V& A B 435 SR S5 22— VA SRR 0 v AN S e A A HE v e L 7
A ENTRR BE BT, CO AT NO, B s HE R 35 4, X R ) 28 B 240 19 RDE 3858 508 8 47 40 A, W9 16
ShHILV EICAE AN [ 3R B P 25 HE S 1) HE RS AE

4% RDE 3050 b A2 40 i v HR IR EE | 1 20 T DX B e BV HD IR <70 °C, <80 “CHI <85 CXIl
G300 3 ASDKIA] TS TR A AR AR X 3 A DX ) P AT Bl R A% o T X B B R A R B B A e O HO TR
TERRAEIX 3 A DX JR] A 45 30095 G P 1Y) HE ik o 45

o T X B e R B B 1 4 0 1 B K 1 T 4 N = <7
e, BF5E A R RS 1% HIO RDE S5 19 71 X s =
I 4 i B 9 2 0 LU 5 Eaor
221 K B Z16p

753 4R F A 3 IR E LI P A 4 @ 12 i
3 BRI X A 0 PR 43 LE A 3 R = gt
i T 3 S BB R, i HH RDE 50 54_
R T80 R R | A A AT A G DA e 3 4 =

LI ) 77 3 L o 7 X LB T 43 LA ‘ e

253 WA TE R HRTE <70 CH X [a] Py X
X A7 3 HL AR 1 BT kR 4/ T 10%
38 % A &R X RL R GO, HE B X 171X

B3 EEREXETESTRITEESH
Fig.3 The mileage of each temperature range accounts
for the percentage of urhban mileage



100 IR

st
B
S+

4k
%
=

2020 4

B BT Rk R AN 4 Fros, 3 f4E 3 AN IR X a) Y
1) CO HEBCH 7 X 17 XY BTk oR 25 A/, B H)
WL <80 CHI<8S CHYIX [H] N CO ik A ¥
X T DX BT kR 4 ) v EDRCR T <70 CRY X
] 9 CO HE PR 7% 17 XY 57 Bk % & 0.65% ~
3.76%F1 1.79%~4.80% , 3 B X [A] 1 CO HE
JHCER X T DX BT R R I 70% R ) 2 4% T 4
FEVR HIVRTE B <70 CH DX ] Y XF 1T X CO HET
Y TTRR T 90%

g A 3 RE 4,3 %R AR H R
JE <70 SCIX[R] P4 9 47 G B X 17 X HL AR 1 o ik
R 10%, HXFTIX CO HE A 53 fk R H it
T7% ., TEREFIRIE <70 CIX[E N ,A % B 4 H

CI<70 C
Bl <80 C
B2 <85 C

—

[N}

o
T

[

el

o
T

=

S

f’i

EH 80 - mmf =2 77.62 7927 7941

= opa

=

60 -

2

g 40

=

=20}

o

= B Pty
A% B %

AR

4 ZBREXE COHMELSTRINETH
Fig.4 CO emissions as a percentage of urban emissions
in each temperature ranges

C X IX CO HEME 5Tk R 217 X LR 5Tk R 1Y 722.69% ,1 074.28%F11 1 647.68% ; 1£ 14 HI IR ¥ <85 C
XA, 3 44 CO HE ik & 57 Bk 2 43 301 Lo it X R BTk % 5 279.77% ,619.95% F1 400.16% ., iR Fi Al £ ],
BEAIRTRLEE 098 EDC T B4 5 CO HER™ 5 B BTG, 559 42 1) CO HERL LR A2 @ m ™ 5, Bl & shAll
RHVBORETE R, SR ORI IR B 85 T, & shALEEAHE A IEH TAEIRE , Toi &V ALIE & 48 m L,

CO HEBH A ProcE

&5 Fom 45 i XA Y NO, HE B T X
M TTIRR 3 4,3 AN IR EE X [ N 1 NO, HEjik
PR X6 T DX ) BT k2R 25 AR, S ZE AR R HI
I JE <70 CHI <80 CHY XAy NO, HEjk A%
T X1 T k2 349 A 4 AR AR KT T A 8 0 T
<85 CIX 5] N NO, HE it X 7 [X 7 57 ik %
SURIHE N PRV AV HV R <70 CI X
] N NO, HE ik P 7% 117 X STikoR 4 R T 30% .

G 3 ME S, EREHBRE <70 CKX
W, A % B 4R C 40 X NO, HE#C&R 57 ik
T IXHL AR 5T kR 238.60% , 500.30% il
~85.21%., TMiFER IR E <85 CIX[H N, A % |
B ZEM C XTI X NO, HE#CE: TRk R 2 i X B
FETTHRCR 1Y 117.47% ,279.06% H1 —1.00% , ik
FEW BRI 198 209 2 5 20 4 NO, HE
FUEE ARX 20 G Ok U, v HI RO B BRI S5
il NO, V5 44 i) HE K .
222 SRR

1 6 TR, 3 A4S A A5 IR DX T) A LR X 4
TR DT 22 F /N VR FIBOIREE <70 °C, <80 C
F1<85 CIY 3 AR X 8] (1) BTHR R 439 7E 1.19%
~2.55%,1.91%~5.17%71 2.82%~5.68%35 Fil M

3MEE Y, AR X E Y CO HERC R X 4
BTk R AN I 7 077 o 3 88 4 H 3 A R EE X [R] A

N LI<70C
3 <80 C
]]%HI* 40k 39L84‘1.’4‘1.A81 <85 C
= 32
= 30p
1=
“2 20k
o
=
= 10k
§

0 / s

B 4 C%
AR

B5 FEERXENO HHMELSTRHESH
Fig.5 NO, emissions as a percentage of urban
emissions in each temperature range

CI<70<C
E= <80 C
A <85 °C

W (e}
T T

~
T

L DR AT R 2 L /%
[\ (O8]

—
T

=]

A% B %
KRB
6 ZREXEITESEEBITEAIN
Fig.6 The mileage of each temperature range as a
percentage of overall mileage



%561 TR, % R IR AR S X CO A NO, HETBCRE i 101

(1) CO HE A X5 272 1Y DTk 3 22 R B/ B EHII AL 2%, A, B PIVRIMETE 3 ANREE X N Y CO HEk
T AR 1 SRR I T 50% , 1M S8 Th AR AE 3 AN X 8] P R CO HECR X 4 2 1) STk SR T 50%

gEAE 6 FE 7,3 Wi A AR R HIRIRE <70 CIX AN ,A 4 B 4/ C 5% & CO HE it 5Tk %
o AR HL R DTk R 2 525.88%,2 931.95% 1 3 405.04% ;3 2 A 45 4 Ve HI IR E <85 CIX Ml N ,A %4 B
M C X2 CO HEMUE Tk R e R 5Tk % E 1 097.54%,1 758.87%#11 898.17% .,

&l 8 /s £5 U BE X [H] N NO, HEB I X2 F2 19 TR A 3 5 %5 b )3 /IR B2 X TH) Y 1 NO, HECR %3 17 X
DTk 22 R K, A 4 B A C 445 T X E] N NO, HE B %) 4 88 19 57 ik % 73 0 76 7€ 16.96% ~
24.26% ,8.12%~8.55%F1 8.12%~8.55%.,

1<70 C
EO=<80 C
@ <85 C

701 6696 67.35 6802 CI1<70C
' <80 C

<85 C
52.42

N
()]

[V}
(=]
T

51.24 51.67

=)
T

4171 43{&} 43.62

—
|9
T

CO HEBCE 5 1L/ %
D W B W
7

NOx HERC i 5 AR 1123 /%

10 g.12 847 855

OF 6.01
10} S

ol [Ees el e e 0.24 032

A% B % C% B % C%
SR LESS A

EH7 SREXECOHMELLEENBESH B8 HEEXENO HHELAELENESH

Fig.7 CO emissions as a percentage of overall Fig.8 NO, emissions as a percentage of overall
emissions in each temperature range emissions in each temperature range

g 6 A 8,3 Wi R 4 AE v HIE B <70 CIX AN, A 45 B 4 F1 C 42%F 418 NO, HECE 5TilkoR
L4 HLRE Bk R 1 565.10% ,380.47% F11 —79.83% ;3 2 B HEAE Ve VIR E <85 CIX[H] N ,A % B 4 Ail
C ZEXF 21 NO, HERCR 5T lkoR L2 B ST R 5 327.11%,203.19%F1 37.53% .,

NS T B IXCTR] P CO HE B AT T DR 4 8 1) BT R 2555 45 T B DX ) P A7 3 R X T DX R 4 R 1 o ik ok
F R SHLA N HOR S ERAIS , CO HER ™ 5, 1 H 48 AL CO HEB Ly L™ 5, 78 A& ShHLye A0 B AIK
B, S LA AT MILART P e B IS T IR A AN I 50 RSB 7= A T KA 1 CO S8 AT M 55 S T o4 19 25 7 25
R 25 IR A B ) T iR R B0 R TR 5 ) A 22 T, A be B 7= A K1Y CO o VRIMAILIR TR A iE < TE ©
I8 R 5IRA MR A BEM 5] R Fe 4, 7= CO 8/ BLAh, S AIL iy 8 I B B 3 5 il Ji5 Ak 2
FEEX] CO B HALRCR  FE R TIRE AR, CO FAL BRI o B A LS 200 BT, 2598 200
ik F] 85 CHT, K BMLHEA #E A el TAEIR B, o B VR LA & S AL A Gn PR G 3 S s 24 & B
T S A PR P OB TR TR i S R R 1 A iR T BRI ECE

NS R DX T] Y N O, HE B X6 i DXORT 4 2 A o7 ik 238 5 2% I B2 DX T A 4 3t LR o DR 4 e 1) o ik ek
F BRI (¥ V2 R BORIN 4 NO, HERO™ 5, (EXF 24830 420 08, 2 AR EE AR 24 il NO, 15 491
HEJ . NO, 1A BLAZ il B 0/ A S B (1) 45 R 3R 52 ), & Sl ML BE AR, S & S LAZEATLAAR T B AR 9K
T 22, SRR SE A | v IR R 2 I (R R T PR i e A e s ) R e e AR TR B AR, N O, AR s il /b

3 &g

1) CO, Bah P 5 Mkt B A R B, 5l 4219 CO 1 NO, HERBC T H ¥R 4™ 8

2) EEAES THLR CO A1 NO, HEB K+ LA BR ¥ = 3 1 R 2.11%~96.67% . Horh S8l 4240 5 %2 i 3
1) CO HEBCH F A R4 e 2h i 18 K R EL PRI 42 3, 10 NO, HEBCH 7 19 1 KR H R 4118

3) BRI BE Y2 T 23 BORIM 4 NO, HEBU™ 5 (B XS T 5800 4R 16, ¥ HR0I BE AR 23 70 i NO, 75
g AR 5



.

1/ N e 2020 4F

1
St

102

4) TCIR =T ALIE S S AL , B Al B2 T kS sl 4 2 S B B9 CO R,

S5 Uk -

[1] HrAe N B LN BRBE A= 2538, i [ AL 3h 22 20 8 B JAR 4k [R]. dbat . e N R LN BRBE A= 4598, 2019.

[2] T, BRSOHE % 4. 5 SERT I O K (0 3 TR IR EAE()). AEAR A K AR i ,2019,36(1) 66-72.

[3] EFH]. GIE LS4 B SHE R AR 5 B S UF D). A A8 Tolk k%%, 2017.

[4] FEE ik , BRAEHE R IR , AF. HLBN 4 R A AR R 19 A8 ()], I PR A 3 2016,8(1) . 110-113.

[5] INSTITUTE H E. Traffic—related air pollution : acritical review of the literature on emission,exposure,and health effects|J]. Environ-
ment,2010,131:409-444.

[6] VARELLA R,DUARTE G,BAPTISTA P,et al. Comparison of data analysis methods for european real driving emissions regula-
tion[R]. SAE Technical Paper,2017.

[7] VARELLA R,DUARTE G,BAPTISTA P,et al. Analysis of the Influence of outdoor temperature in vehicle cold—start operation
following EU real driving emission test procedure[J]. SAE International Journal of Commercial Vehicles,2017,10(2):596-607.

[8] KWON S,PARK Y,PARK J,et al. Characteristics of on-road NO,,emissions from Euro 6 light —duty diesel vehicles using a
portable emissions measurement system[J]. Science of the Total Environment,2017,576:70-77.

[9] ARG, XU Scs8 , 4, 5. BRI AAE WLTC R % ARIE A 2 HE R v sl i 58 ()], L84 ,2017(6) : 1-4.

[10] Hka. 52 MR 4 S brAT S HE B (RDE) R AEWFSE[D). K3 . 35 PRoR 2% ,2017.

[11] rhAe AR A AR R B 8. 42 A9 4 i e W e B A8 B 75 1 (b B 45 7S B B ) - GBY/T 118352.6—2016(S]. db 5t

bt AL, 2016.

Influence of Cold Start on CO and NO, Emissions in Real Driving

Wang Zhihong'?, Wu Penghui'?, Liu Zhien'~

(1. Hubei Key Laboratory of Advanced Technology for Automotive Components, Wuhan University of Technology , Wuhan,
430070 China; 2. Hubei Collaborative Innovation Center for Automotive Components Technology , Wuhan 430070 China)

Abstract: A portable emission measurement system (PEMS) was used to perform a real driving emission (RDE)
test on three China 6 light—duty vehicles to study the impact of cold starting on real road driving on CO and NO,
emissions. The CO, moving average window method was used to process the test data of these vehicles, and com-
pare the contribution rate of CO and NO, emissions and the mileage of the road section in the urban area and
the whole process at different coolant temperatures. It is found that the CO and NO, emission factors including
cold start are 10.45%~53.12% and 8.91%~38.74% higher than those of without cold start for gasoline vehicles,
and 62.60%~96.67% and 2.11% ~ 4.79% higher for diesel cars; Lower engine temperature leads to serious CO
emissions from both gasoline and diesel engines, and low coolant temperature has a certain inhibitory effect on
diesel engine NO, emissions. It is recommended that the follow—up emission regulations pay more attention to the
cold start emissions of the RDE test.

Key words: real driving emissions(RDE) ;cold start ; coolant temperatures



