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Study of Small-sized Scooter Hybrid Vehicle
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ABSTRACT

In the application of hybrid technology to
motorcycles, some issues including limited space for
mounting a hybrid system and small regenerative energy
available during deceleration are present. In order to get
the maximum effect of improving fuel economy by
solving these issues, we have developed a series-parallel
hybrid system. This system uses a direct rear wheel
driving motor that can absorb the regeneration energy
during deceleration more efficiently. Additionally an idle
stopping system by use of a starter AC generator, an
electronically controlled fuel injection system, and an
electronically controlled belt CVT (continuously variable
transmission) system were adopted. Utilizing this small-
sized hybrid system the experimental scooter of 50 cm’
displacement achieved an equivalent body size as the
mass produced scooter with 50 cm? engine. Furthermore,
this equivalent body size was achieved while keeping a
utility space under the seat. Moreover, an improvement
of 60 % in fuel economy under ECE 40 mode was
realized.
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Table 1 Major specifications
ltems Modified Base
Overall width (mm) 630 630
Overall height (mm) 1010 1010
Wheelbase (mm) 1190 1190
Vehicle Seat height (mm) 710 710
Luggage space capacity  (Litter) 22 22
Mass (kg) 93 81
Maximum velocity (km/h) 60 60
Type DC brushless -
Motor Maximum power (kW) 1.2 -
Maximum torque (Nm) 6 -
Type DC brushless -
Séig?;é? Maximum power (kW) 1.2 -
Maximum torque (Nm) 6 -
Type Water-cooled gasoline engine | Water-cooled gasoline engine
Displacement (cm?) 49 49
Engine Valve train SOHC 4-valve SOHC 4-valve
Maximum power (KW/r/min) 3.5/8000 3.5/8000
Maximum torque (Nm/r/min) 4.2/7000 4.2/6000
Type Ni-MH Pb
Battery Energy capacity (Ah) 5 6
Voltage (V) 36 12

Fig. 5 Luggage space
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Fig. 6 Changes of engine operation conditions with
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Fig. 10 Effects of engine friction reduction
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