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Development of Flexible-Fuel Motorcycle
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ABSTRACT

A flexible-fuel motorcycle (FFM), able to be operated
using gasoline, ethanol, or any mixture of the two, has
been developed in order to respond to the needs of the
Brazilian market. Four-wheeled flexible-fuel vehicles
(FFVs) are generally provided with gasoline sub-tanks
and fuel injection systems to supply gasoline to enable
engine start at low temperatures, but fitting this type of
additional equipment in a small motorcycle represents a
challenge. This was an issue in the development of the
new motorcycle. The use of a control logic that judges
the ethanol concentration range of the fuel and an
indicator that recommends supply of gasoline when the
concentration range is not optimal for low-temperature
engine starts in the Mix Fuel Injection System,
developed for the new motorcycle, has enabled the
realization of a simple system configuration that does
away with the gasoline sub-tank. In addition, fuel system
components were developed considering the
characteristics of ethanol.
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Fig. 1 CG150 Titan MIX

Table 1 Body specifications

0000000000000000000000000 ItemsO] Specifications
Frame typel Diamond typel
Dry mass[ 116.4 kgOl
32.0000 Overall lengthd 1988 mmO
Table20000000000000000000000 Overall width( 730 mmO
000000000000 2007 0000 CG150 Titan O Overall height 1098 mmOJ
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Table 2 Engine, ignition and fuel supply specifications

2007 model 2009 model
Gasoline Gasoline MIX Fuel

Fuel E20 - E25 E20 - E25 E20 - E100
Cooling system Air Air Air
Bore x stroke (mm) 57.3 x58.84 57.3 x58.84 57.3 x 58.84
Displacement (cm3) 149.2 149.2 149.2
Compression ratio 9.5 9.5 9.5
Valve train SOHC SOHC SOHC
number of valves 2 2 2

IN SAE HNV3 (incresaps\(EdHh’\all\r/(?n%ss) (incresaéEdth\é\r/(?nDess)
Valve material

EX Lv21-43 +Metalining +Metalinging

N | smeraly | VWearressiancel | Weariessiances
Valve seat material : -

ex | Wearresisancel | fodiaice reSitancel)

sinter alloy sinter alloy

Fuel system Carburetor el jecton el jecton
Throttle type/Diameter (mm) Piston / 22.8 Butterfly / 26 Butterfly / 26
Throttle position sensor -0 On throttle body On throttle body
Absolute pressure sensor -0 On throttle body On throttle body
Oil temperature sensor -0 On cylinder On cylinder
Oxygen sensor -0 Without heater With heater
Ignition control Engine speed table throEtHgigSesr?iﬁgdrﬁEp thrc?t{llgigre) esrﬁﬁgdrﬁ%p

g 170



Honda R&D

Technical Review

Vol.21 No.2 (October 2009)

Fig. 2 Exterior view of engine and oxygen sensor
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Fig. 3 Engine performance
Table 3 Fuel properties
Gasolinel] Ethanol
Specific gravity[l 0.73-0.75 0.79
Heating value (MJ/Air kg) 2.95 2.99
Octan number RON/MON 93/81 110/92
Stoichiometric air fuel ratio 14.6 9.0
Flash point (°C) <-30 13
Boiling point (°C) 25-200 78
Ratio of moles before and after(]
combustion(] 1.07 114
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Fig. 4 Exterior view of CIVIC FFV fuel supply system
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Fig. 5 Sub-fuel system for CIVIC FFV
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Fig. 7 Change in amount of injection demanded due
to changing concentration of ethanol
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Fig. 10 Schematic diagrams of four control groups
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Table 4 Emission standards for motorcycles
(g/km)
Stage Class CcO HC | NOx Model

V<150cms| 2.0 0.8 | 0.15 |CG150 Titan
PROMOT 3

V=150cmé| 2.0 0.3 | 0.15
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Fig. 17 Location of alcohol indicator
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Valve seat

Fig. 20 Fuel injector for CG150 Titan

Table 5 Flow rate of injector and injector material of

each model
Gasoline MIX fuel
Fuel E20-E25 E20-E100
Fuel pressure (kPa) 294 294
Flow rate at 24 msec (mm3/st) 52.5 61.2
S440C0O
Valve S440C Passivatingll
. treatment
Material
S440C0
Valve seat S440C Passivating[]
treatment
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Fig. 21 Cumulative distribution of dust in fuel
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Fig. 22 State of dispersion of dust in fuel

Fig. 23 External view of stream of replacement filter
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Fig. 25 Overview of fuel supply system
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