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Development of Intake Air Pressure Sensor-less Fuel Injection System for Small Motorcycles
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for small motorcycles was developed without an intake
air pressure sensor to reduce costs. In a fuel injection
system, the intake air pressure sensor performs the
three functions of measuring the amount of intake
air in minute throttle-opening range, measuring the
atmospheric pressure, and distinguishing the engine
stroke. This study replaced these functions with a new
learning control system that applies O, feedback control,
and engine-stroke distinction control based on detection
of crankshaft rotation speed fluctuation. This new
learning control system defines the operational condition
compensation coefficient Kbu, which covers operational
conditions such as atmospheric pressure and conditional
variations among completed engines, and uses this
coefficient in the fuel injection quantity correction
function. This enabled proper fuel injection quantity
control without depending on intake air pressure sensor
functions. In addition, storing Kbu in an Engine Control
Unit (ECU) enabled proper air fuel ratio correction
even when O, feedback control is inactive, such as
when the engine is cold immediately after starting or
during transient operation. The engine-stroke distinction
function enabled stroke distinction equal to that of
the conventional system by changing the method from
measurement of the difference in intake air pressure
between engine strokes to detection of crankshaft
rotation speed fluctuation between engine strokes. This
technology realized a simplified system that maintains
the same performance for exhaust emissions and fuel
economy without an intake air pressure sensor.
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Fig. 1 Test motorcycle

Table 1  Engine specifications of test motorcycle
ltem Specifications
Engine type 4-stroke single-cylinder
Cooling system Air-cooled
Bore x Stroke (mm) 50.0 x 55.6
Engine displacement (cm3) 109.1
Compression ratio 9.0
Valve train SOHC
Valve diameter (mm) Inlet $25.5x 1
Exhaust $21.0x 1
Maximum Horsepower (kW/r/min) 6.18/7500
Maximum torque (Nm/r/min) 8.15/5500
Sensor unit

Intake air pressure sensor

Fig. 2 External view of throttle body

Oxygen sensor
Intake air temperature sensor
Throttle position sensor

ECU
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Oil temperature sensor

Three-way catalyst /

Fig. 3 Basic diagram of current Fl system

Throttle body
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Fig. 4 Characteristics of intake air pressure and
amount of intake air in relation to throttle
opening angle
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Fig. 10 Process to calculate and store Kbu and perform fuel injection control after cold start of engine
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reduced by 20% by bypass
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Table 2 Comparison of exhaust emissions

CO THC NOx
(g/km) (g/km) (g/km)

Current system 0.525 0.217 0.039
Developed system 0.529 0.214 0.038
Regulation values * 2.0 0.8 0.15

* Thailand’s sixth exhaust emission standard

Table 3 Comparison of fuel economy performance

Mode Constant speed
(ECE R40) (50 km/h)
Current system 55.6 km/I 79.6 km/I
Developed system 56.7 km/I 80.0 km/I
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