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Abstract

In order to meet the requirements of the national 6b emission regulations that will be officially
implemented in China, reducing transient emissions under actual road conditions is one of its ef-
fective measures. For this article, aiming at the characteristics of NO emission under actual road
conditions, a light gasoline vehicle sold in the Chinese market as the research object, the NO fast
sampling analyzer is used as a vehicle-mounted measurement device. The NO emission concentra-
tion before and after the three-way catalytic reactor is sampled and analyzed on the actual road.
Studies have found that the transient process of shifting is an important factor leading to the in-
crease of instantaneous NOx emissions: if you do not step on the accelerator pedal while shifting,
the exhaust pipe will have an instantaneous peak of NO.. Based on the data analysis of gear shift
and fuel cut-off conditions, an optimized control strategy for NOy transient emissions is proposed
to reduce the NOy emissions of vehicles on actual roads.
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1. 518

B [ 7S HEBOE AR S, 976 FH 25 18 4% 100 S B AP I AR 42 1) Rl 3 ST R # . ISV
FE AN 2 Ak, — e 928 5 7 S v HEGI R i NEDC (New European Driving Cycle) I BN WLTC
(World-wide Light-duty vehicles Test Cycle) T.#t.. [F>4 WLTC T35 7 55 (1) 250847 X SRR S HL T AE X 5k
W, SESPRATIORAS L, WAL RA LT NEDC Ul A %% 1] [2]. —R&E/NEM
51 Nk ¥ RDE (Real Road Emission)ill i /E Ay 11 245050, ZESRl & 4% A 22 75 SE PRl #% AT 306 1) NO~ CO
PN HEB, AR ZEHER B R ARAETE . B ™3],

EEXTE ANER ISR, A M SN AT e T ORER R TAE, ReRlRESE TS b HET T
B S T IHEBAE BT & o Bt [41E 1THEFE WLTC 5 IRt s ms ok HEBOr i, it e B — 4 Iy
ORI AT RIS, 45 R : 75 NO, JT A RREE L, a4 SR mes 5 AR v T vy e ELARCIB e 22 X3
F& NO FUHERBURAR s ARIH 6 1 S s AR TRl L s vy 2 X3, NO L HEiS s s FE BRI AR il
PHNE AR T AR S R g R, EERPH I BE /N, RBERCRELE, HOBOKFE AR, & SOWEE N[BT
VR FE T VA B 7R 4 SEBRTE B AT B HECRIAE s AT TR IAETT ST TRARIN K B[R], NO, 2= HiBLAH
PIHESE AR, A 3 B R R 2 S R [B) R B L 7R B D R AR, RGNk S B e T R 8=
R AR ABCRBRAR . F 15 A [6]5F 78 S BRI B HEOR L 1 COL NOL Al PN HIHEBURRE, &I CO £
AR PRSI T, NOy MBS MAT A — @ BUKEE, 7R RIS HET, NO, HIlEEm. &
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ERA &F

S N[7]3HT7E RDE L4 AHEBGALS, 424715 CO Al THC HEBURAIK: BEWHAMZER) PN HElS &
T R AAAERGRIA M R R S R T AL B AR IR BRI, REEIEE TAE, T
B CO Ml NOy FFUE iy o ALt B TR FAE . JA /A, B8 2 A [8Todk B 1 DU AR VA0 4
PR B S 22 AN — IR A B JIVR AR N A o JEId S PriE BRI R I, R AR A RDE HERCH
CO iy, AL 4 RDE HHith NOL Bimy, HHER N H p e A 42841 CO Fil NOL HEl; JRA3)
FIAZEHEBCIR I R, J2 SHEBOE 3K T 1 5 R BRAE « (A B At AT T — %95 GDI R i 4 S i3k 47 6 /X RDE
T8 P AR 2 3 RDE 56 H VR4 K13) 1125 S35 AR IE R FEFR NOy. PN HEBCR B AR G

Toshizaemon Noce %5 A [9]X A ] & AR H5 52 Br 25 B HE il (RDE) 7F SEBRidd % P b AT A ke, JLgh
R, BRI RV R BB AE B ¥ R AUAE 0.405 + 0.04 L/KWh AR EITEE N, 52494 3 FH 227
BRI AR AR 22 B7E (1 SRR SR IR 56 48 TS 23 1) 9 0.264 L/KWh 1 0.281 L/KWh), 45 SR IGAIE | R4 15 &
MLY% 5 - Daniel Neumann %5 A [1012K F —Flugh 8 1) IR A e g 1) 77 v /D B 251247 0 NO HETR
HF B R se % 4% (DICoRS), W& T DICoRS #4851t HFRHAGEH S, DASLIL PR R MR e iR B Al
/> NO HEji . PEE Cambustion 24 & ) Martin Irwin 25 A [L1]JR) % 2 5 42 72 % RDE HEBC & 1
A AT PRl B RO, 25 R LR SE PR AT G, GBI LLLRAT S I BT . G ieaE sy e
TG TF DL BRI FR AT 2 I NOW HETBO R, B H 30 T i/ 1 e el oty 1) 250 i DA PR AR ik Tl
X3 P HLBI 4 NO HIHET -

21 [ P AME ORI 2 S Rl B HE UK 5T H AT OV E 502 RDE U568 AR 5 v B A 1 b 2R
J7 DA B 2 RS W SR HE U L, R R M T R S LA e AR AL, BRI A RS HER,
PR B A ) SRS HEBURAE o AR STRIF 78 0GR VR 2R SEBRAT B F2 v AU R S HE SR M, E DA
FURISERE -, A5 P v AR ) 7 ) SR SRR 4, 33 S Bl B HE N 0 RD % B0 RDE. Tt HEBOINR,
TR AR G SERRAT SR (1) NO BEASHEBURAME , F HLER HU XTI 2S 00 T NO HERURE M BT SRS

AR R — 3 P TR R B RO ZE AT S PR T B AT B RO, SRR B SERRIE B AT
I IBERS NO HEFSURFE, B FEHEBG= A LB s 8% 2 BT 4280 NOK SARHERN &, 43 BT B T 47 3 7= A=
NO FHE s FL (1) DX 3k B 2 4505 DRy LS NO HETSURR ) i iR DX 3, 8 T A badt— AR R B WL AR R 4%
1 5KHE ;S OEM RIXT [ 7SVERUEAT 584 £ PRI B B2 R0 50 ) R Gobr € SR pe 80l 5 30 SO FF .

2. EEGEMER

RDE 72 ot ZE ZHEROINAR 1 2 FARESR, W& 1 2% BB A O o AT e HESOR FE I Th g, RIS
A M AN R, T SCEE 5 ZE 45 ECU (Electronic Control Unit) 2 738 1. H Al I B 22 1 42 8 HEK
TR B & A4 HE R 2 48 PEMS (Portable Emission Measurement System), %48 £ %; B4 T %25
ST IE . EREERR A BT RASITEEL, MARSGEER T HFRRERE . GPS @i, IRITE
THEZAEE, A L1115 0B R G e B RIEEE b, v B 2SR . H AT & 2 1 PEMS
WA AVL A7 M.O.V.E.Fl Horiba ) OBS-ONE. {H PEMS 15 #& % i 17 /E KA AR EAR, 1 oL ][]
1E 1s fidi, MBS RBINLEL N CAL) T 2N RIBIEIR, XS5 & I HRBEE 5 RSBl TAERRAS e LSk
UER TR, R g 46 I REII  RH DR B0 S5 VR ZE R B AR B 450, 0 X AT RS 1) 2 A RO A e B
He 1] B3, iy AAS SCE B T D2 Cambustion 23 ] () CLD 500 4% NO MR 1548 ik fr 3 B A 2% .

RIEHEBER A1 % CLD500

CLD500 NO 73 HA32 —fr BE PRI e SR 157 (S5 FR i 2 6] 240 09 4 ms) 70 #T NO ¥R FZ (R e, BT 1A
AN ET R DIREAR. MR SRAEIIER S (s ATA 100 Hz). Wl SEElXUs ERER RS H 20, 3R
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Figure 1. CLD500 vehicle emission system composition
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3.1 WIEFEMERMRELRE
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Table 1. Data of test vehicle
=1 REEHIE

IpAESt] PRI
KRBT 1.4T-PFI
RENHUBUE D% (KW) 104
A RAH A 6MT
o % 7 (k) 1550
i 924#
175 LR (km) 1680
W R 2018.08
JE A R Gt TWC
IR i E wvi
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ERA &F

s CLD500 FYRAF i 73 5l B ELAE R0 27 = RUAEAL &% (1 3E UNTHS 11, BRI B R S LT A AR e 2E R )
NO & EEANZE L = ML AS AL B2 J5 1) NO IR . S I HEIE U 5 ECU S HUATIN P IcHE )5, At w] A
I R AL BN AL NO HETR I SAMA L B S NO HFBURFIE LA AT Bl R rh = 204G 25 i TARIRAS

3.2. ECU ¥R &M FRIE

A RCHAER 2 BT R BB LU0 RS NO HE™= A= FIsEm, 75 ZEREE K BIHL ECU R AL, LA
AN (R B 200 A SR SE bR TARARGL . ASCHI FiididE CAN 25, INCA 34 F1 ETAS590 fibl B R 4R
KWL ECU S5, RESEA 130 Hz. KAEKsIHL ECU S5}, FIRIE ECU & 245 CLD500 Il &
) NO HEBCEHE AT I RS HE . 7EAVUGRIKE F0K CLDS00 % H AR UL 545 5 DA IR AR A% 10 1 0155
SN F| Dual-Meter ¥4, SR %440 1T ETAS590 #iHt 5 INCA B #EAT @R, A S35 R4
ECU Z3UF1 - 8 -

3.3. R EHIE 4

17" CLD500 A& ZHL ECU FIRFEMIAR R, IGHE B, JF HARIRRREEN AR AL, B
K3 B 0 R EEAE Z AL AT, BUGRAR R AP R AR LA K. AR SCR R Fr Bk,
R B TOL I 20 A VF 2 Fr B 18— W AN R R BUIR 00 R HETBORS mi[2] . FERI 23 Fr LRI e, 7T
PAFR S — LR IR 000 T BT b o SXBEE T 0 R E B AT A B34, o m] DUSEA S M 0 R H
SR BRAT B AR P AN ) AR R R HE R AL o

4. SEPRERRITIERRZS NO HERUF %

X W FE S SRR B, B i RV 5 S PR T P A T B 2 o R 2% G B bR 11 RS NO . B2 11
Duckhouse 1 Peckham %5 A [12]7EF 5T ML 3 4 Ik S HE U A B PR it 2 7 0 ka0 oh = 25U A 3
H b2 B NO HEBCBAL IR, AT X A HECRAG 1 R AR 1 NO 1) 27 3% 5k itk 72 (NO Breakthrough) .

A BX A NO IR i s ARSI 0.15 mg/m®, # S sARFIRFE 2108 0.12 x 10°°; 1 TAEIX
NO ¥ J¥ i A feEt 5 mg/m®, S BARIRE LA 4.07 x 10°%, = ZhrdE T I NO H P EEIRE AN
20 mg/m?, Hu 5 AR A A 16.3 x 107%. FH UL AT UL, 255 NO frIMK FE PR AE FLERAIG, FEAHRAR T 20 x 10°°,
SEBRAEHRBORER S AR, 2R BIHUAL T PN URRS TOL N AT I, GRS AR 21K NO MR EEAIC T 10 x
10°°, TMHAE—SURER UL, AL 38 I AR B NO I Z & AEH & . XS REAHEABI T SRR &l
KIEFRE, FrLl% AR5 50 10 50, B NO HEUR AR T2 S b A AR FE IR 105K, B A M
1E2% H PG NO ¥R FERAI T 200 x 107°, {4k g% Hi 114k NO #e B #E3d 200 x 107°HF, ASCHA NO

2

ik,

4.1. NO HEmU %

P RDLIR B A i UL NO, 4055 NO F1 NO,, X TV, HESFH NO, @ H H 5 NOy
MR 1%~2% [13], Bt — A m AL B S HE U £ 0% NO.

SR 2 S B B AT I NO R FEE 04T, fEAL % N\ I ff1(Engine-out) NO ¥R 5 & ShBL Y <1 IF A B
SHIMIE, W 2 iR, JRSPUTTRIIFEERIRI R, RIHLUET ARG E S NO B E 30, 5
VI EEAERFARRET, AL 1) NO tHAH R AL TR o 5 R 2 R BT 3K 7 faf 34 KB, ECU
SRR DA g s WAL SRR, ST BRI TR, SRR AT NO
.
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Figure 2. Correlation of NO concentration at the entrance of catalytic
converter of test car and throttle opening

2. I ERLBTEAD NORE ST ST EREXMY

4.2. FFMEBS NO HES M MIBRES S

FE 7 BT 2 5 25 NO HETURFAE IR B A B B — A 00 L, AR SIS AT oA 2 AT B a0
ASCH R TEIX IO = R A P NO HETBRIE, B NO Z (1 X . MHTRFBRIX I8 NO %3
MIALER, 32 H A Rz il S ms LA AHE O A I T

4.2.1. BR%s NO Hilor#r

] 3 HH TR AR SR 238 B AT T 1) NO RS HERSURE I o 122 BEECH B 0 2R 70 R kR A 0
H — AN SR By, BRI 360~380 . 120k TR HH B AR IR 1A = U A 25 HH AR B T =/ NO HEiltsig
A. B. C, B HEMARIGIKEZEAHIT T 200 x 10°°, &M B IEHEEF] T 1200 x 10°, XKW HEHE
20 s (ISR Y —FE I T = RSB NO F B AL B S . IX 4 NO 2RIEAR IF 2 1% E BRI FEH NO
GRS S ﬁuﬁ‘% B O G X RIS I, B4 ZIRIE 41 NO HEBUS B 2 AR % B B 1 P
K3 R REMZA B AL B. C. D PUAT M A,

1) A T3 AL S H AL B NO YR A 698.4 x 1078 (UHER R IE(AL: HIH NO 2204 2 FiiE 421
BRI E R 0, RIRERIMIT, KRR ZNHLEL R AE ) NO 4 05 A2: NO RIEHILZ FIHRFEE T 1.2s
FEAHIW, BB RSN SRR 05 A3: KBIHLFEHEH 1 451 3120 r/min sl FEARE] 2 51 1440
r/min);

2) B L AL 28 AL B NO 5y 1213 x 107° frHE R g i

3) C T rfi AL a% H LA H B NO ¥R B 350.6 x 10 E’JﬁFﬁﬁZé’tﬂ&, HbomtEnsS AL B bses—
;s

4) D THOLAIRZEMIEEIRAIE 9 0, BURERIMTT, (LA FFoR LBl AS 5 AL 38 5 o i NO U
18,

MRS 3 HpEE s AT, ATRARBLZ T BeE AL By C =AML 285 5 NO HEIS 6 H L S5
e EB . R ARG AT I TIREBRPER I REWLFRERH N 0. KIWLIE
HLNO HE R 0+ 458 Wil AR SIHLFE S SURP ARG R o g5 T H AR f5 NO HERSCARUE M JR A k>
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WE KEHLE MU RN, KBIHLEL A I AREAGE, JRHL NO HERGIL A 0. BOYE B SR Htk
RLEARHEN =2 AL A A RS AL 28 A T 8 SUIRAS [2] . 4 E R WE A 8], A S AL A BT T 4644
Bt EREHE A R, (HIGE =20 28 A %S5 THC R CO KRR, FEUAHA R HIIEES NO
KA, FrUAEEs NO iR B i AL AR BT Y M3, AT NO IR R
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Figure 3. Transient NO emission characteristics of test vehicles on road (360
s~380s)

B 3. I8 ZEERRI TR NO BRSHERUFI4 (360 5~380 5)

S B E H A A R] 25 B NO BRI E L P 4 RN 5 H T 391~394 5.395~398 5.514~517 s i1 602~605
s FIBEASHERES B, #UEH T LR i — St e v .

4.2.2. ZRHBRRTETHITERAS NO HEF D

TR, JEEERTA RENWLBEE Wil 30 B SR ECE KB A2 I NO 2838 = Atk
PG &6 R B XIS I T AT B R BT, R =280 A 25 1 o 1 A S 1 2
RERBOEH) 4.2, (HIZULH FERA HBLEAS 1 TR NO HEdRIE . TN, FIE#I NO %% =4k
AL SRR AR NIRRT 564, RA S EA RS N I 22 SRR, BRI B
R, NO A A g £ R S SEAS 58 A T HE A AL 3 o (ERARIG I Rt 2 gt D kb i it B S R 5L JF
ANBETHERA 1 5 S AR A28 PR I SR 1 . STEEIE 6 iy AL B RN, A X8 BRI 5 1)
FET R N AR E B B T B X3, FIRT A KIS Wb RS BB BT B X, A S EUELR AT
Ui R SRR SR ARSI B A I B S R B0IA 153, 1 B KIRHI B R AR m N 4.2, X9
16 A XA HEZ T B XA H s SAEAE . XS AR NI 28 5 S5 B8 G T R HE R R SR A R
AR, BN A XA 2, SRS NO HREES 5 RM; 11 B Xk N #ELER S
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Figure 4. Transient NO emission characteristics of test vehicles on road
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Figure 5. Transient NO emission characteristics of test vehicles on road
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cutoffs

6. IXILZFE AR AL BT HEBRETAY NO HEXI L

MESTH I 6 BT aT i, WA SRR A I TR A 7T e 2 S AL 45 1 sm TR & U B8 AR
e v T BEAHER I BZIN R, BURRI6 25AT 45 v Bt 200~400 s AHEISS R 1A 7 2t
T 1 I 1 ] 1 T 1 T 20
o — R
Jiz — iR &
&= W&
& Ir q10 1@
= ¢
= 0.51 - it
& L w
M 0
— Engine-out NO
gZOOO L — post-TWC NO g
> 1500 5
z z
5 1000 1000 L
g =
g M ' ‘h 500 2
LS 0 1 1 1 1 1 0 a
200 220 240 260 280 300 320 340 360 380 400
I i)/s
Figure 7. The influence of the time of the fuel cut signal on the excess air coefficient
7. R ERTHESRHEREN T 2SS AKFM
Hig 8T A RMEAA RN RRR, KBl E S IR B E 2 A

K7 o sh LS S
A 1 B

S ¥ e i

SRPELIFIN ARG, U B B A i A S

%ﬁﬁﬁk,%%%ﬁ

(K196 5 OB TR U R E N AL S AR AT RE SR A5 = RS & AT L NO LR . HZ2

BV, W

R TARMN RS A DA E] NO HETBURIE I K /NEAT IR KR, i

El

E/—

5

DOI: 10.12677/aep.2021.112042

388

MELORY RO UY


https://doi.org/10.12677/aep.2021.112042

%

EIEN

Gt

AP, REZMA, (HIFAEWRE W B SR0 NO #ZE, IR NO ZF g ALz A
A=A AR AR NO R B RE e R A RN, Fr A B A/EUNT 1, BNRE U TRIRORES
B, JEE AL HILNO FEMAREIIIME .

4.2.3. IhNGE

BRI ZEAE SR N T TS FE S A, 2 REE B SR VEAksini i, i RN TE SdiE
PR, #ENRELT RS SR D, BRI TR S BRI TERE, R BILK H BT
WilifE 5, SEMEAS T AN B RN E, XA SRS 25T R THC A
CO KAFEMRN, MEASAELE, NO SEIEFEAAWE, RMNATEAMPHRIRAZE R OL, S
75 J s ar il 2 NO 77 i
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