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In order to achieve downsizing as an evolution in
the high thermal efficiency engine, the possibilities of
increasing specific power were examined.

In order to achieve a balance between the specific
power that is required for downsizing the engine and
the high compression ratio (high expansion ratio)
that is the basis for thermal efficiency, high knock
resistance in the high engine speed range is necessary.
The issue in realizing high power was that sufficient
reduction in effective compression ratio through valve
timing could not be obtained in the high engine speed
range. It became possible to reduce the effective
compression ratio by enhancing the intake system,
and an increase in specific power was obtained by
knock enhancement, but the increase was limited to
the equivalent of a naturally aspirated engine. Raising
thermal efficiency and downsizing are mutually
contradictory techniques, and it became clear that any
further increase in specific power would necessitate
lowering the mechanical compression ratio itself.

At the same time that downsizing is a technique
for improving fuel economy by reducing the
displacement, it can also be expected to heighten
dynamic performance by achieving lighter weight and
greater compactness. In that sense, the approach of
downsizing by increasing specific power is crucial
for achieving evolution of the high thermal efficiency
gasoline engine. In order to achieve this, it will be
necessary to build and apply variable compression
ratio mechanisms and other such radical technology.
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for different S/B and compression ratios
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Table 1 Specifications of test engine

Table 2  Port flow comparison and test result

Bore (mm) x Stroke (mm)
Compression ratio (-)

$73x109.5, S/B 1.5
Variable by IVC timing

Expansion ratio (-) 17.0
Engine type DOHC 4-valve
Number of cylinders 4
Displacement (cm?) 1833
Intake port Tumble port
Air supply Turbo charger
Fuel supply Direct injection
Gasoline RON91

o DBYLEIRTOMRE D72 B 6N 5. B
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IRERIROBT N LIETH 5.
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BMEP 1400 kPa #1585 Z £ 23T & 7= (Table 2).
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Fig. 16  Knocking mitigation by reduction of intake
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Fig. 17 Relationship between IVC and effective
compression ratio

Base port High flow port
Mean effective opening area (cm?) 3.55 5.04
Intake valve diameter (mm) $28 $29
Temperature at TDC (K), nc 100% 826 772
Exhaust pressure (kPa), nc 100% 128 143
MBF 50% (deg), nc 100% 36.4 33.1
Maximum BMEP (kPa) 1100 1400
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