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Experimental Test and Simulation of Motorcycle Emission
on Driving Cycles
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Abstract: National stage III emission test was carried out on a type of Jianshe 125mL motorcycle,
which was improved by using the precise carburetor and designing the post-treatment of exhaust
gas combining the secondary air injection with two levels of catalytic converter. The test results
showed that with these technologies, the national stage III emission standards are met. Model of
catalytic chemical reaction was set up with the research of catalytic reaction mechanism. The
results from numerical calculations had good agreement with experimental data. On that basis, the
cycle simulation model of a gasoline engine was established by using Boost software, which was
used to simulate the steady-state condition and the UDC condition of the motorcycle.

Key words: Motorcycle emission; Catalytic converter; Vehicle test
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1 LSS VE KT B

1.1 AL A8 I AR R

7t BOOST Kt Z LA A A 2 A TR, S0 JLEA T S JRARF 1 AR 0 LU AR PR ) 17 SR
B B UERRL K — AN 56 B 3 2 0 (L e L 28 A 2 S I PR B S LA T ik ) ik I
FERESIARALIN, HFE IR T COL CaHen CsHgw NO. Ha Fl Op /S URLEHEAL 71 N 5 A2 AL
PO, VAZE A LU A O

CO +0.50, — CO,

C3Hg +4.50, — 3CO, +3H,0

CaHg +50, — 3CO, + 4H,0

H, +0.50, — H,0

CO +NO — CO, +0.5N,

CO. CsHg+ C3Hg. NO. Hy k27 g Mg R Rk W R

Ky - . ym o Lyh
Reo = 1-Yco y02+k4 YNo “¥Yco

G S
R B Ko - Yeghg Yo,
C3He — G
K3 YcgHg Yoo,
RegHg ==
R _Ka-¥fo-veo
NO = S
Ks Yh, Yo

G =T, (1+ Ky Yoo + Kz yue)® - 1+ Kyygo - Viic) - (1+ Ks - y{ib)
S=Tg% (Ts +Kg-yco)?

Kiv kov Ko Kav ks A SONIHZEH 2L, v H] Arrhenius J7 FE4 7R :
ky = 4x10'exp(-11750/Tg)

k, =1.392 x10 exp(~11900/Ts)

ks =1.392x10" exp(~11800/Ts)

k, =1.5x10 exp(-9871/Tg)

ks = 3.7037 x10° exp(—6000/ Tg)

Ki AW B~ K, FR T o

K, =65.5exp(961/T;)

K 5 = 2080exp(361/ T;)

K, =3.98exp(11611/ T;)

K = 479000exp(-3733/T;)

K =120280exp(653.5/T;)

1.2 R RN 2 R LR I O EAR  BEAIE

K CESO8A Ak 28 3 IR AR (A b e AU TR 1 BEREAT PR o AHEAL TS P VRN R Gt
Bl 1 7R o AL e 1 I P0E W BE L E B <, LA S5 e BT 75 BRUR FE R B, 58 Ik
A0 2% 10 R S AR P S0 A s R LA PE S50 0 IR RFH ©20%20 (mm) , fLEESE N
200CPSI ()4 B AL S /MR, TR 428 7% 0 60g/ft3, Pt:Pd:Rh=5:9:2, 7ERHATIEIREFPERI S
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Fig. 1 Catalyst activity test system
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Fig. 2 The simulation value and experimental values of Light-off temperature characteristic
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Wik, FEIEHT O ¥4, fRHE T HC AN . 5T R 2L B >1 i, il fh 2
P 1, KPREGAL, FEEE T HC SBR[ AR B i 1 1 o

2 REIERS TOLHEBENR 5 07 AR

2.1 F& THHEIR

RGP TR B BEFC A7 55y JS125-28B, W AE Tl EHEY), W AR H C e ar i
WA R TT ENIMRFES THA RPN E AU COL NOx. HC & &. B
B HTE A AVL DIGAS 4000 Light T4 HE A T4 T JE A0 S AT Lok St
BRI R ], B R P BN S G W R b s, 2l —$49/15Km/h, —
$420Km/h, - #4/32Km/h, =$4/35Km/h. F$4/40Km/h.

by i ) B T SObRAE, R R AN 2 — AL A 28 BB AR 7 26 o k36 TP 4 il %o
ANTFAAN T PR T2 — RS BT S 1) COL NOX. HC (& &bAT TIlE, Wl
R R iR, MRS R LIEH, BFRASmIK, THHEAH O &b,
WAL CO M HC BHALBCRARMG; M NReE G, Hh O B &3,
MITTAETS CO Al HC (AL R T o

22 BREIRHFBRIGE
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Fig. 4 Engine simulation model
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®1 OB ETE CO R
Tab. 1 The front and back collection value of CO in the first catalyst

‘ ‘ WA R
P B R RORE BUDAE BRI RMORE  RMOME  BUBIAE  BUBIAE
Kmih  fpoe  (RBIE MR MRBIE WD RBIE BT LRE

— 15 4.52 4.15 4.06 4.03 2.92 1.8 3.81 2.18
- 20 4.03 3.99 3.9 3.88 3.01 1.36 3.77 1.85
- 32 3.85 3.87 3.96 3.92 3.39 2.07 3.82 1.75
= 35 3.39 3.21 3.83 3.79 3.44 1.72 3.71 2.27
i 40 3.94 3.98 4.27 4.23 3.7 1.94 3.98 2.67

R2 - EAIRTTS NOX RAE(H
Tab. 2 The front and back collection value of NOx in the first catalyst

‘ ‘ U — A
P B ReofE RIORE BUDRE BRI RMORE  RMOME  BUBIAE  BUBIAE
G A R A A A R A A

— 15 103 34 70.7 3 65 28 67.8 171
- 20 119 40 118 4.33 68 24 105 1.89
- 32 164 76 249 25.3 143 47 210 20
= 35 257 167 276 16.9 199 63 226 6.5
i 40 322 173 341 17.6 340 95 320 32

®3 BRI HC R
Tab. 3 The front and back collection value of HC in the first catalyst

‘ ‘ T U U
PO LU WM BOBLE BB WUROME WU BOBE RO
Kmh  fpgmic e R (REUE  fRE (LEUE (LA (LR

— 15 155 179 178 177 98 65 169 140
- 20 165 168 200 200 100 61 190 128
- 32 119 129 150 150 132 91 142 85

= 35 136 144 163 163 137 101 157 124
i 40 155 214 228 228 126 110 205 152

3 BRI THABONRS 07 EAR

o PEFEZE T T A A IS Sl P LI DML |, SR GB 14622-2007 Jir ¥l 177
LTI, AN ARG W 5 Frr. 8422 5T 1 R SHLHES /N 150 mL, JiTLA
AT SN IXIBATIEIA (UDC) 4l

W AR, R E B BURE R ZE CVS-7100 Fikd 2/ RE S, % LB FiBe 5 1
BESMAERIREE AR, BEJGH] MEXA-7400D 73 A ZR G820 Hrill 1 A48 vh &Rl e
IR, 73R LAE 2R AE R G b i AR HE R R R, FR43 B LA B ) AT 3 2 g
Ja 3Rt Hs . (glkm) .

FEREAN MRS FE T, 0 BT T gk ER RIS R A KRR A 7. BRH, ARk
AN UM RI S DLEAT T, JE RV, AR — AR TS 1) COL NOX
FUHC (& b AT 7005, MRLs a6 Jrows B9 b =Us, 20 B 58— A28 A
JEFIEE MRS 1 CO. NOx. HC [ 37 T, MRRgs R 7 s, & 4 fr
7R M UDC IBATHEIA B 25 RAENAR R, MIRRZ I p v LA, SR AU g —
R AL IR 2 T ETTHEBOE K .



175

180

185

190

195

200

205

210

215

220

DERFEXTHE

http://www.paper.edu.cn

NOx {473 #t/ppm

HC &1/ %t/ppm

S E

KB

L - *ﬁ%ﬁ%ﬁﬂﬁlT
(‘] BIHTR SN

Bl won ORATF

1200

KI5 EEAEEHEBNN RS
Fig. 5 Motorcycle emissions test system
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Fig. 6 The front and back emissions value in the first catalyst without the secondary air injection
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SN AT 25 B8V SR St sg g, RUBTRLG B0 T XIS AT A HWLZ S5 AR o g
WX IBATAEFRIN ) Ky 195s, 473l AL R 1.013km, T LAAT LUK RS BN 1 X s AT FR Y
CO. NOx. HC S MHBEAE S, B L unE 8 Frs.

M 8 AT LAE H, CO () BRI K 1.885g, 5 THliiliR k)45 B 1.924g/km 41T ;
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Tab. 4 Constant volume sampling test results
e et CO THC NOXx THC + NOx
L2 g/km g/km g/km g/km
ESEN 1.924 0.261 0.097 0.358
| A WA 2.00 0.80 0.15 0.95
85%R{H 1.700 0.680 0.128 0.808
70%R1H 1.400 0.560 0.105 0.565
Pl Gk R R Gk
4 Zhig

H
I 3 X T = R A R A 2 DA TS AR VR A S SR LR PR DAY, 2 Atk _E R
Boost #1437 = AU A AR BB AR Y, T HORMRRF PR R S R LU PEBEA TR, 1) B4
REREERIEAAET, X F DI SR S BE 1At . AR DAL _Loxt
BEREAT AN A3 T AR A TOCHEBOR K, 70 70 A AN TRIASKN TP FIRES T 55— AL & 1T
Je RS R, FFAIT Boost BTN TLARAS TALHEAT 5 B, Al Gt & A fua #Hl
W R — 8 MR R T UDC TOLINR, 735 AR A FR AR P R RAE 7 30, €
FERMEFTAFE R o, AL R T EITHBE A K . AT Boost B A4S 5N X IE AT
M EAA, Prfs CO RAHEIE 5l af R, IR0t — & A BT
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