














Development of CO2 emission reduction technology for sport motorcycles

example of time continuous data, data at an initial speed
of 80 km/h is shown in figure 23. The torque of external
assist increases more quickly after 50 N-m than on
demand assist. At this time, external assist is assisted by
the allowable transient electric power in about 1 sec from
the start of acceleration, and then the allowable steady-
state electric power is continuously assisted. The crank
torque is controlled by opening the WGA, as the setting
is such that the assist continues to be applied even after
the crank torque reaches the upper limit. On demand
assists at a maximum of about 1.8 kW, as the assist
power is limited by the MG specifications. After the crank
torque is reached to upper limit, the system is set to no
E-assist. The electric energy for E-assist used at the end
of overtaking acceleration was 13.45 kJ for external
assist and 4.79 kJ for on demand assist. Although the
overtaking acceleration time can be reduced by
continuing to E-assist with external power supply, the fact
that the target value can be satisfied almost entirely with
on demand assist means that an electric energy around 5
kJ is sufficient to achieve the effect of the E-assist. In
addition, because the electric power for E-assist is output
from the crankshaft in on demand assist, the electric
energy is less than 4.79 kJ when aiming for a time
equivalent to the target value with external power supply.
Acceleration from 80 km/h is the condition under which
the engine speed at the start of acceleration is around
LET, and therefore the most benefit from the assist can
be obtained. At 100 and 120 km/h, when the engine
speed is higher at the start of acceleration, the turbo
drive power from the exhaust gases increases, so the

effect of the E-assist becomes relatively small.
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Fig. 22 Measured overtaking acceleration time

SUMMARY/CONELUSIONS

The COZ emissions of 65 g/km are achieved by
downsizing engine with turbocharger or cylinder
deactivation, making it clear that displacement-on-
demand concepts are effective to 65g/km level of CO2

emissions reduction.

The concept of a highly thermally efficient downsized
turbocharged engine combined with E-Turbo has proven
that the engine can meet CO2 emission and dynamic

performance targets and can be installed in MCs.

An evaluation of the prototyping engine has
demonstrated that the selected concept can achieve the
target values for COZ2 emissions and dynamic

performance.

The downsized turbocharged engine with E-Turbo
enabled an elevated level of compatibility in terms of
both COZ emissions and dynamic performance and
demonstrated one of the directions in the evolution of

MCs towards achieving carbon neutrality.
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Fig. 23 Measured driving data of overtaking

acceleration from 80 km/h
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DEFINITIONS/ABBREVIAGIONS

CN Carbon Neutrality .

ICEs Internal Combustion Engines WHES Bt Bt
WMTC Worldwide-harmonized Motorcycle Test Cycle Naoki Makita Masaki Torigoshi
E-Turbo Electrically assisted Turbocharger 7SI —PLAV A 7SI —RLAV B
PWR Power Weight Ratio %Tﬁﬁ@ﬁﬂ%fﬁﬁ% %Tﬁﬁ@ﬁﬂ%fﬁ%ﬁ%ﬁ
HEVs Hybrid Electric Vehicles JEATTRHES JEATIHE
1D 1 Dimensional

BSFC Brake Specific Fuel Consumption

FMEP Friction Mean Effective Pressure

NA Naturally Aspirated

CR Compression Ratio

VT Variable Valve Timing

EGR Exhaust Gas Recirculation \

DI Direct Injection . =
BMEP Brake Mean Effective Pressure BiE g B &R
LET Low End Torque Toshihiko Takahashi Hiroki Takase
MG Motor Generator RT—bLA VRFA RT—bLA VRFA
WOT Wide-Open Throttle f‘ﬁ?jr’kﬁﬁﬂiﬁjﬂééﬁﬂ f‘ﬁ?jr’kﬁﬁﬂiﬁjﬂééﬁﬂ
E-assist Electric assist JTRAED JTRAED
WGA Waste Gate Actuator

AT Automatic Transmission

VRS Virtual Real simulator

MFB50 Mass Fraction Burned 50 %

degCA degree Crank Angle
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