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Abstract

In recent years, the environmental issues, including exhaust emissions, have drawn wide attention all over the
world. The outboard motor is no exception. As a manufacturer of the outboard motors, we are performing the
development of effective emission control measures with higher priority. Electronic fuel injection is a system in
which the air/fuel ratio is controled to an appropriate predetermined value throughout whole operating range.
This is one of the fundamental techniques for emission control, and is the basis for the success of various other
exhaust reduction measures. Since the amount of fuel injected can be metered with certain accuracy, the precise
control of air/fuel ratio in an electronic fuel injection system largely depends on the accurate detection of intake
air mass. The crankcase compression 2-stroke engine is the dominant powerplant in outboard motor industry.
Crankcase pressure waves observed on this type of engine is attractive as a prospective device for accurate intake
air mass detection. This paper details the theoretical study and engine testing performed to establish the correla-
tion between crankcase pressure wave and intake air mass. It also discusses the possible application of this system
for intake air mass detection on a 2-stroke outboard motor with electronically-controlled fuel injection.
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ENGINE TYPE 2-STROKE, GASOLINE

NUMBER OF CYLINDERS | IN-LINE 3

DISPLACEMENT 1140cc

BORE x STROKE 82 mmx 72 mm

COMPRESSION RATIO | (1) 6.0 2 5.9 3 5.8

MAX. OUTPUT POWER | 69kw/5500rpm

MAX. TORQUE 130N-m/4300rpm

IDLING SPEED 700rpm

INTAKE SYSTEM REED VALVE

EXHAUST SYSTEM THROUGH-HUB EXHAUST
COOLING SYSTEM WATER-COOLED

FUEL SYSTEM ELECTRONIC FUEL INJECTION

ELECTRONICALLY CONTROLLED

IGNITION SYSTEM CDI IGNITION

Fig 2 Vertical Section of the model YAMAHA

90ATE Table1 Test Engine Specification.
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