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Control Device of Electronically Controlled Fuel Injection System of Air-cooled Engine
for Small Motorcycle
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ABSTRACT

In general, when an on board battery is low power,
the electric power generated from an alternator by a
kick-starter operation is consumed by all electrical loads
including the battery. This causes a voltage drop. To
eliminate the power shortage, an installed relay circuit
opens all electric loads other than the fuel injection
system. This allows the fuel injection system to use all
electric power generated by the kick-starter. An electric
power control system was incorporated into the ECU.
The control system was realized that permits starting of
an engine by using the kick-starter even when the battery
is completely discharged. Also, by suitable sensing of
engine oil temperature, the control system permits an
efficient compensation of fuel injection quantity and
ignition timing even in an air-cooled engine.
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Table 1 Motorcycle emission control in various countries

Exhaust Emission (g/km)
Country | Regulations Period
Cco THC | NOx
Euro-2 2003 —| 55 1.2 0.30
Europe [------mmmmmmmsepmmmmmsmmm oo e e
Euro-3 2006 —| 2.0 0.8 0.15
) Current | — 2004 13.0 3.0 0.30
China  [rommmmmmmmmmmmmepemmmm s oo
Future 2004 —| 5.5 1.2 0.30
) 4th level | — 2003 4.5 3.0
Thailand [r------wrosmroepormoo oo oo oo
5th level 2004 —| 3.5
Current | — 2006 13.0 2.0 0.30
Japan  [ro-emommmememmsofe s oo oL
Future 2007 —| 2.0 0.5 0.15

125cm? - class motorcycles
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Table 2 Major specifications of test engine

Item Specifications
Engine type Air cooled 4-stroke single-cylinder
Bore x Stroke 52.4 x 57.9 mm
Displacement 124.8 cm?®
Compression ratio 9.3
Valve train SOHC 2 valves
Valve diameter IN 24, EX 21 mm
Clutch type Automatic centrifugal
Transmission 4-speed constant mesh
Max. output 6.75kW/7 500 r/min.
Max. torque 9.74Nm/5500 r/min.

Fig. 1 Overview of small motorcycle with test engine
mounted
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Detecting section

Control section

Operating section

| TP(Throttle position) sensor |—> | Fuel injection control | —>| Injector |
|MAP(Manifo|d absolute pressure) sensor |—> | Fuel pump control | —>|MIL(MaIfunction indicator Iamp)l
| IAT (Intake air temperature) sensor |—> I Ignition control I —>| Fuel pump relay |
| Ignition pulse generator — Seilrfl-éjiifs(zcr)fziisr;qrgag(f#\r’ggion —1 Battery control relay |
| EOT(Engine oil temperature) sensor |—> _.I Load control relay I
I Battery voltage |—> gohr?][r)g()lggn?lseggr?{:’l(; _.I Ignition coil I
| Data link connector |—> ECU

Fig. 2 Configuration diagram of fuel injection volume control system

Case & sensor module
CPU board
Cover

Throttle body

Fig. 3 Overview of module and components

Fuel return hose

Fuel pump

High pressure
fuel filter

Injector

Pressure regulator

Pressure regulator
vacuum tube

Fig. 4 Layout of fuel supply system
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% . Batt. contact relay

Main switch

Fuel pump relay
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Tail
stop
4 lights

Fig. 5 Power source circuit at normal operation with full charged battery
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Fig. 6 Usual circuit
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Fig. 7 Cut off of electrical load at kick starting under battery down
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Fig. 8 Flow chart
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Fig. 9 Measurement data at engine start
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Fig. 10 Water temperature sensor of water cooled engine
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Fig. 11 Layout of oil supply system
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Fig. 12 Rise of temperature in exhaust emission measurement mode of Thailand
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Fig. 13 Results of exhaust gas emission
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Fig. 14 Startability
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