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[ Abstract] In order to reduce the pressure of environment and resources, China began to advocate new
energy vehicles. Hybrid electric vehicles, especially plug-in hybrid electric vehicles, have become a hot research
and development area of new energy vehicles because they can better balance the cost, driving range and energy
consumption. In view of gaseous pollutant Emission of plug-in hybrid vehicles during actual road driving, this
paper adopts PEMS (Portable Emission Measurement System) to test the actual road driving Emission of a plug-in
hybrid vehicle that meets the national five regulations. The emission difference between electric consumption mode
and charging mode is analyzed. The results show that CO and HC emissions are higher in charging mode. The
analysis reason is that the engine needs to charge the battery at the same time as providing power to the vehicle,
which leads to the high load of the engine, the increase of fuel injection, the decrease of air-fuel ratio, and the
inadequate fuel combustion, leading to a significant increase in emissions.

[ Keywords] Plug-in hybrid electric vehicle; Vehicle emission testing; Power consumption mode; Charging
mode; Emission characteristics

BIS WL I HER AT 3], B ) 1™ 4 A HETR
RYE 2021 A ERENPAEE BN G B MbeiE.
—) B, 5 2020 4F, 4 [FHTREII AL B 136.6 SR KR SR IR, B 4 A 1) 9256

JiA, HHEON 136.7 SiiW. H, EEIEESI L — [ 20 I AN BEAR R ZE 5 S PR B AT B ik
RE (BURTEIRR PHEV) (=& 26.0 /340, 8 FEHWET Lo, FFHPR Lok g RAAEE
N 25.1 3%, 2020 4G ORGSR E R 2= A KZER . 1£ 2016 F, FHE KA 7R AREFEEN
A B2 B SRRV A 18.3% M1 19%. AT X BrEHERRHE (GB18352.6-2016) M, 5 B

-132 -


https://sdr.oajrc.org/�

NI, mi

=

e IR G 3 7R BRI AT B R HE R BT

PRUE D EARMAZ, EShdE (CLRRIREZS #
ZEARHMR K% PEMS iz F T 2250 2 A HEE
H, PEMS [ 2E S mT DA S il Y 2R 7 S B
ATk R I HE R B, kb, % A A 4k 3
PEMS g4\ FI| [F S HEcbr v v 28, Jbm 9 ok
I IEZEE NP (—3 PFI. —%% GDD /2
7S AR HE TR ) 2 30EAT T HES IS It e . AT
FEEREH, PN HEBOCHR B T A& il 2,
PEE NI G TR B ZE A A A e A5 v ) s vk
2 R LRI b B AL 28 A 28 % i S 3,

0S4 L QTR A 30 VR ZEAE HEO THI T 1 A Pk
%, M ZEARLE R R S A K 1 HET
FEME . ARSCEELT — 40 2 B FE R i s =R A
BN IR AR 7R #HE O B 4% PEMS JF J sefpid
HHERCIR, AR AR HE ORI, W T A
EIR A B T HESE .

1 B UR AR ERN

1.1 PHEV £ 4% R 4F 5

PHEV ZE4 1 B it 75 & L A& G TR ) ZE 4
AR K. EEREIRE A X AR, PHEV %
) BT RE 7k B A B B A A % ek —2f
RN #E, SR I AR KRS FBUNTET
FRAS RGN, B e J1iA 20 P02 BB 5t A 2
/D 62% I BRRIIEFE, SATT IR R I K& 33
11000 2 TCRCA g nt® ., &1t 2 MR K ZhbL, 1
L VR B B 1 B EU AR SR Bh B0

PHEV ZEAHIL 24 ZFiig T, IF Hixlg
e 5 1 #E FE BB (1 SR S AT

7 FEL L 73 FEL PR B B3 PRt Ach 48 o i FELZK
SFHPRA T, PHEV 50l % 24l i g it R ig 4T,
TR N IE AT I F it ) R 2 T BRI bl 4
L R R B B R ORES (R R RARE) i,
Tt 2 N R YRR, TR it
BRSNSk BATPAPIRES . —#4r PHEV 4
L ATAEA RSN IS AT, B r It RV FE
B RARAE RS HAF 1R AR, B R BN BR 2 £ 4=
s T,

1.2 PHEV £ 4% 6915 fTHE X,

PHEV ZEH07E S bRl B8 AT BN WA is 17152 0
fiRZ, BfAWE 1 Fis.

PHEV =5 IFHE 252 Fo it ) F S i R

&1y

W%, MAAE XS e AT B HE R A 5T
FERE PR A o

2 RIEHRAE

2.1 ZLEMXAE A 4

HL T FEAR R — LR, IR G 3N
N R S bR IE B HE RO, AR IE AT R R Al
FH, 0y A5 - P R Y AR ASE - P B 4 A -4l R B LA
No EHFEAREBWRE 2 Frx.

#= 1 PHEV EHEITHER

e gz REVHFE B4R AUk
LB LB BN BN
1 J J J J
2 J J J
3 J J
4 J v J
5 v v
6 J J
®2 EWHER
HH HARSH
REHEAR PRI P LS+
KPR 1.5L
KAHUVEE D5 105kW
#ATT R
Hechr v HV
K& 7 HAL+R S
Je Ak 75 =, = ol

2.2 R 6 FA AR,
AV T A6 5 T T DX - T3 K6 - A B

-133-



INEIR, i

e IR G 3 7R BRI AT B R HE R BT

TR e AN 5 e —— KM X R A ——

KB F&E W A — R i E i —T
)i ——[m] B3 B
._'“'H_Hq___ e

Bl EERgRE
2.3 KA T B2MEEE
ARUGARIS K A #8  #% & 3£ E Sensors A A
A=) SEMTECH-ECOSTAR ZE#40 M7 R 48k AT
HA sy, w2 fios.

2 PEMSMiRig&

IR AR AR B A3 HTiE: (NDIR) il & —
Ak (CO) A&k (COp) , HEKIEET
iz (FID) WSS G, ESFEERIN L
(NDUV) il & — A 84 A, ik
MERSSE, FARETNEHSRE, bk’
BFHR S e R R R, oAb, WRIE G
—EEIRPEEMALS (GPS) , HIHRid a4
WA R IR B (L. AR AT
DR

2.4 KIAAR

FEREARIRT, FERKNREFHRHE 95%, I
VLB 7S/ NI LA b 7R BRI U6 A 3 24,
EFEEMISAT A B, RTINS
R, LR EWMN 51% BN SR (15%

R AL HECE e A PR S A (159 H &)
[ HL 45 51% HL R R AD HETSCEHE -

3 EHHRBMA RS

3 RWERITE S

3.1 #KE Fit A

HER A2 48 4504 T B o BLRE B HE A S e
()5, B0 g/km Y mo/kme T8 A R0 R R .
_ Zn=iERyn
YD

{1, EF RRHFE T, #4724 g/km B mg/km;
p FAHESIERMAIE (CO. HC. NOx) ; ER
FoRHERTS RHECE 2, B4 gls B mg/s; n
NRRERFEERFIA], BTN S5 0 A j 20 BN A R RE
N R) AN 45 FORBERT 1], BTN s, D 3R ZE 54T Bk
B, AN kmis.

3.2 RIsE R o7

ZEARAE H B AR AR 78 LSRR 9 COL HC
FTNOX HIBFSHEBUFE K 4 Fion. WK 4 ATLLUE
i, CO [MUg(H F 2 B IE F 7 it f2dr, 75
PR R R, R AE Sif iy, 45 R fit
B 71 R IE 75 B R B, AR
W, WEmENE, KAWBEEA R, CO HEuY
i o

HC (1)U == 2 BILAE R ¥ A RN 70 AR
LA E, H 78 A 0 WA AR TV AR R
B, o3BT R R R P A U AR I, A R
MR, KAWL EIR S, B IHEBRE .
AR HEUR Il 42 52 2R 4 30 718 B B 1 43 il 5
WS TR, TE 7 AR S B, RN ERE S 30,
M58 HC (U Af = T F v FEAR

EF,

-134-



NI, mi

e IR G 3 7R BRI AT B R HE R BT

NOx U fe] 3= 52 BLAE v BV AR, HBA
AR AR o M7 IR A2 A AT B e
SYIIVSuE S E NI EESs SUEUIEL®

] P Y 'r allis

B4 HSSRYBTSHIE

YA T R AER R, CO HEM N1 &
0.81g/km, HC HEAkA - 7& 0.02g/km, NOx HE A ¥
2 0.04g/km; AL T 7 AR N, CO HEMA 172
1.44g/km, HC HEBA ¥ 0.09g/km, NOx HEji A+
#& 0.02g/km.

M Bl ZE A AT AR = R HETBOR 7Rl DU
AN CO 5 HC s WHbit =, AR
HAERLA R 1.8 f5F0 4.5 15 A7 5 R 78 F AR
R ENL AT I, RN 75, S BERBORIE B
/I8

NOX HEBCEEARFHZE AR, 4387 J5 B 2 2R 4R
&, AT E GG AR T, A HEE R L
N

4 58

P 2235 HE RO 15 % PEMS X PHEV ZE40
A7 S bR B HE RO, BFIE T AR R R T AR AR K
T FEEAN RS RS L. 5 R,
R HBR I CO F1 HC HESR &, b R 2k
BNHLAE LS ZEA 4 50 7 1) [F) I 30 B 45 3 H it 7 v
SRR T m e TARIRES, Wi, =
BRECBRAR, ARMRIEA Sy, FEHEBOIE .

Bt H IR A B IR EAEA [F B AT BN
KAWL TIRNAEIHTT, P w5
ERHES, RS R .

S

2021 4 rh [E A% B 5 B A (0 3 ) [0] A B ORAP,
2021,49(Z2):82-88.
YUAN Xueliang, LIU Xin, ZUO Jian. The developm

(1]

(2]
ent of new energy vehicles for a sustainable future:
A review [J]. Renew Sustain Energ Rev, 2015, 42: 2
98-305.

[3] DU lJiuyu, OUYANG Danhua. Progress of Chinese el

ectric vehicles industrialization in 2015: A review [J].

Appl Energ, 2017, 188 (15): 529-546.

[4] [4] Weiss M, Bonnel P, Hummel R, et al. On-road e

missions of light-duty vehicles in Europe[J] Envir Sci

Techn, 2011,45(19): 8575-8581.

WU Ye, ZHANG Shaojun, HAO, Jiming, et al. On-r

oad vehicle emissions and their control in China: A r

eview and outlook [J]. Sci Total Envir, 2017, 574(1):

332-349.

B, TR, T, 5. PEMS T30 42 sz brid i

ARSI A 2 5T R Ak, 2010,1(2): 141

-145.

B, T, T LB 4 S bR AT B HE O R R Gt AT

BUR) R 2 a5 Re A4k, 2017, 8(2): 111-121.

Roberto A, Goncalo D, Patricia B, et al. Comparison o

[5]

[6]

[7]

(8]
f data analysis methods for European real driving emiss
ions regulation [R]. SAE Tech Paper, 2017-01-0997.

[9] Timothy J. Vehicular emissions in review [R]. SAE T

ech Paper, 2014-01-1491.

[10] Vlachos T G, Bonnel P, Perujo A, et al. In-use emis

sions testing with portable emissions measurement sys

-135-



NI, mi

e IR G 3 7R BRI AT B R HE R BT

[11]

[12]

[13]

[14]

[15]

[16]

tems (PEMS) in the current and future European vehi
cle emissions legislation: overview, underlying principl
es and expected benefits [J], SAE Int J Comme Vehi.
2014, 7(1): 199-215.

PR BRI #5.GB18352.6—2016 2RI A5 Yt R
AN S % (R ESESP B [S].2016-12-23.
JohnsonTV. Reviewof Vehicular Emissions Trends[J].S
AE International Journal of Engines, 2015, 8(3).
AR, B IEZE, T, 55 A RV 2 SE B AT 375 A HE
BRI ). R4 AR, 2017, 39(4):5.

YANG Z J, GE Y S, THOMAS D, et al. Real driv
ing particle number (PN) emissions from China-6 co
mpliant PFI and GDI hybrid electrical vehicles [J]. A
tmospheric Environment, 2019,199:70-79.

Simpson A. Cost -Benefit Analysis of Plug -In Hybri
d Electric Vehicle Technology. The 22nd International
Battery, Hybrid, and Fuel Cell Electric Vehicle Sym
posium and Exposition, October 2006.

ZALEE, Wit i, 7 R, SR e 4 L R A 3 0 LBl
FEHE BN REAEVT A 7 i AL [I] VR 4R, 2010(07):11-1

-136 -

6.

[17] Qin Kongjian, Chen Haifeng, Fang Maodong, Zhang

Chunlong. Research on Emission and Energy Consum
ption Evaluation Method of Plug-in Hybrid Electric V
ehicle [J]. Automobile Technology,2010(07):11-16.

[18] i, 4 S0, o 5L, 45 N F 2R A R et 7T R AL

B ZE A0 SL R TE B A HEBURAE[J]. PR BE R 2, 2008, 29
(10): 2970-2974.

WeRE H#E: 20224E6 H 15 H

HFIEHI: 202247 H 25 H

BIFAIC: VI, i, BANRAEN IR G sl
PRAT U O HE R 7T 0], BRI, 2022, 2(2) :
132-136

DOI: 10.12208/j.5dr.20220056

BWRER: RCCSE BUZMZ O AR MITIEGEE .+ E %
M (CNKI Scholar)  JiA%dE (WANFANG DATA) .
Google Scholar 255 2 W% 1 T

RRALFE B ©2022 1R # 5 I 53R B T 50 A o0
(OAIRC)FT A« AL FIZIMANRILZZE LRV k3R
% . https://creativecommons.org/licenses/by/4.0/

OPEN ACCESS



https://creativecommons.org/licenses/by/4.0/�

	前言
	1 插电式混合动力汽车简介
	1.1 PHEV车辆的技术特点
	1.2 PHEV车辆的运行模式

	2 试验方案确定
	2.1 选取测试样本车辆
	2.2 确定试验的路线
	2.3 试验用主要仪器设备
	2.4 试验流程

	3 试验结果计算分析
	3.1 排放因子计算
	3.2 试验结果分析

	4 结论

