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Development of Heaterless Oxygen Sensor for Small Motorcycles
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ABSTRACT

An oxygen sensor for the oxygen feedback system of
small size motorcycles was developed. Small size, low
cost and low power consumption are required for the
oxygen sensor of small size motorcycles. To achieve this
heaterless, thin protector, cap and body ground structures
were adopted. As a result, the sensor was reduced by 57
% in volume, by 43 % in mass and by 79 % in the
projected area of sensing unit compared with
conventional sensors. Utilizing a heaterless design cost
reduction by reducing parts and lower power
consumption were realized. In addition, the engine output
and drivability were enhanced due to the miniaturization
of the sensing unit, and the flexibility of sensor
installation was enhanced. Moreover, the EURO-3 mode
emission control limit was achieved by using the
developed sensor.
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Fig. 1 External view of developed heaterless O
sensor

2

Ceramic outer tube

& Heaterless element

Fig. 2 Structure of heaterless O, sensor

Table 1 Specifications of sensors

Sensors Developed |Conventional Regggon
Flange height (mm) 40 55 27%
Screw radius M12 M18 33%

Outer diameter (mm) 7.3 10.4 29%
Protector —

Projection area(mm?)|  43.6 206.5 79%
Parts number 15 26 -
Volume (cm®) 6.4 14.8 57%
Mass (9) 38 67 43%
Heater Unattached| Attached -
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Fig. 3 Comparison of sensor dimensions

12
= —+- Without sensor
o 10| & 71 mm?
X
Y -# 90 mm?
L 8r
3 -o- 109 mm?
g 6t
o
® 4 Engine
3 displacement: 50 cm®
< 2F Inner diameter
w of exhaust pipe: 16.8 mm
0 . . . . . .
0 10 20 30 40 50 60
Vehicle speed (km/h)
Fig. 4 Relationship between sensors projection area

in exhaust pipe and exhaust pressure by
vehicle speed
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Mounted on cylinder head

Fig. 10 Example of O, sensor mounted on scooter
engine
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Fig. 11 Measured temperatures during emission
measurement test
Table 2 Emission results
Emission CcO HC NOx
Result value 1.03 0.14 0.05
Limit value 2.0 0.8 0.15
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