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Research into New Emission Control Techniques for Motorcycles
to Achieve EURO-3 Emission Regulation
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The EURO-3 emission regulation will be enforced in
the EU in 2006. To meet the regulation, emission
reduction technologies were developed by using a test
motorcycle with a water-cooled, four-cylinder, 1 100cm?
engine. In order to reduce HC during cold-start cycle,
catalyst was activated early and the fuel spray was
atomized by means of combining Idle Air Control Valve
System (IACV) with ignition retard. In order to reduce
NOXx during extra-urban driving cycle, number of cells
and capacity of three-way catalyst were optimized, and
air-fuel ratio was also optimized. However, the increase
of catalyst capacity caused increase of exhaust resistance,
and reduced engine power. In order to solve this
problem, location of the catalyst was optimized. By these
measures, the EURO-3 regulation value was sufficiently
attained without detriment to the engine power and
drivability.
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Fig. 1 Federal test procedure
Table 1 EURO-3 emission standards
(Displacement = 150cm3)
Standards CO (g/km) THC (g/km) NOXx (g/km)
EURO-2 5.5 1.0 0.3
EURO-3 2.0 0.3 0.15
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Table 2 Specifications of test engine

Iltems Specifications

Cooling system Liquid-cooled

Cylinder configuration In-line 4-cylinder
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Fig. 2 CBR1100XX emissions by EURO-3 mode
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Fig. 3 Diagram of PGM-FI system

Fig. 4 Catalyst location
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Table 3 Specifications of test injectors

Developed injector Base injector
Nozzle Taper nozzle Pintle nozzle
Number of nozzle 12 1
Static injgction 252mm3/st 258mm3/st
guanlity
SMD 80um 120um
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Fig. 5 HC reduction by atomized injector
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Fig. 6 Effect of quick warm-up system
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Table 4 Specifications of test catalyst

Iltems Specifications
Cell density 300 cpsi
Catalyst layer thickness 50um
Diameter of carrier 80 mm
Length of carrier 90 mm
Precious metal Platinum, Rhodium
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Fig. 7 Emission results from different number of cells
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Fig. 9 Reforming gas ratio by different air-fuel ratio
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Fig. 10 Back pressure of catalyst
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Fig. 11 Exhaust mass emission

—131—



Honda R&D Technical Review

Vol.16 No.2 (October 2004)

6.2.00

filli D21 )AL 35 T 7% o Te D)3 AN — A KRS & A%

PEaEZ R Le. Fig. 12 ICHIRHEN—T 2R T .

120
100 |
80
s
=
5 60 [
H
o
o
40
— Base model
20 — Developed model
0 1 1 1 1
40 90 140 190 240
Vehicle speed (km/h)
Fig. 12 Power output
6.3.000

FEHITES 5N 7z 30000kmDIHAT A 2B ko Tk,
PR T2 w v a VEOHERSIE, Fig. 13133 & 5 I
A& TEHITHEZ H3IcifE L Tns.

3.0

25
= 2.0

15

CO (g/km

1.0

sinm s

30000km ~
Fresh  after endu- EURO.3
rance test "egulation

0.4

0.3
0.2

“m

!
30000km ~
Fresh  after endu- EURO.3
rance test "égulation

HC (g/km)

B I e I

30000km ~
Fresh  after endu- EURO.3
rance test "égulation

Fig. 13 Durability performance of emission reduction
system
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