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Development of Low-Cost, Double-Speed, High-Precision Operation
Control System for Range Extender Engine
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Abstract The range extender vehicle runs on a mechanism that allows the small power generation engine to start
in the most efficient specific operating range to charge the battery and extend the mileage. In this study, we developed
a step motor type intake air supply system that replaces existing throttle body system to develop a simple low cost
control logic system. The system was applied to the existing base engine, and in order to improve the performance
by increasing the amount of intake air, the effect of changing the length of the intake and exhaust manifold was
experimentally examined. As a result, the Type B intake air control actuator operated by one step motor showed
higher performance than the Type A in all the operation region, but the performance was lower than that of the base
engine due to the increase of flow resistance. To improve this, it was confirmed that the engine performance was
improved at both speeds of 2200rpm and 4300rpm when the 140mm adapter was installed in the intake manifold and
when the newly designed 70mm exhaust manifold was applied. Through this process, high - precision operation
control was realized by connecting the generator load to the optimized engine for the range extender electric vehicle.
Experimental results showed that the speed change rate was within +2.5% at 2200rpm in 1st stage and 4300rpm in
2nd stage and the speed follow-up result of 610 rpm/s was obtained when the speed was increased from 2200rpm
to 4300rpm.
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Table 1, Specification of test engine

Gagoline, 2 cyl,
4 stroke

Water Cooled
DOHC 4 Valve
ECU/Injector
ECU

68.8

80.6

599.2
29.0@6,000
52.0@3,600
6,700
260@3,600

9.9

55.0
446*388*593

Engine Type -

Engine Cooling -
Camshaft & Valves -

Fuel management -

Ignition Management -

Bore Diameter

Stroke

Displacement Volume cc
kW
Nm

RPM
2/kWh

Compression Ratio -

kg

Max. Power

Max. Torque
Rated RPM

Fuel Consumption

Engine Dry Weight
Engine Size (W*L*H)
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Fig. 5. Adapter between intake manifold and cylinder
head
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Fig. 7. New design of exhaust manifold with different
length
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