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Technology for Realization of Gasoline Engine Brake Thermal Efficiency of 45%
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Seeking to achieve a brake thermal efficiency of
45% in gasoline engines, the development project
discussed in this paper conducted research to increase
the compression ratio in order to boost theoretical
thermal efficiency and to realize an EGR technology
making it possible to control knocking and reduce
cooling loss.

At the same time, the basic framework of the
engine was optimized in order to help realize these
combustion targets. Based on the use of a long
stroke to realize a stroke/bore ratio of 1.5, which
is higher than that of mass-production engines,
thermal efficiency was increased by reducing time
loss and cooling loss through the selection of an
optimal combustion chamber shape. With this engine
framework as the basis, a variety of measures were
applied, including the selection of an intake port shape
that would enhance in-cylinder flow, the adjustment
of the effective compression ratio by means of intake
valve timing, control of in-cylinder fuel distribution,
and high-energy sparking. These measures made it
possible to realize Minimum advance for Best Torque
operation at a compression ratio of 17 and stable
operation at an external EGR rate of 35%, helping to
enable the achievement of a maximum brake thermal
efficiency of 45% in an actual single-cylinder engine.
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Fig. 2 Calculation of maximum brake thermal
efficiency
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Table 1 Test engine specifications
Engine type DOHC 4-valve single cylinder
Bore (mm) ¢ 81
Stroke (mm) 96.9 121.5
S/B 1.2 15

Compression ratio 13.5, 15.0, 17.0, 18.0, 20.0

Displacement (cm?®) 499 626

Intake port Filling port

Air supply Supercharged

EGR system Low-pressure loop-cooled EGR

Fuel supply Port injection
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Fig. 3 Comparison of influence of compression ratio
on brake thermal efficiency and degree of
constant volume for different S/B
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Table 2 Final test engine specifications

Engine type DOHC 4-valve single cylinder
Bore (mm) x Stroke (mm) ¢81x121.6 S/B1.5
Compression ratio (-) 125
Expansion ratio (-) 17.0
Displacement (cm?) 627
Intake port Tumble port
Air supply Supercharged
EGR system Low-pressure loop-cooled EGR
Fuel supply DI
Piston shape Shallow dish
Ignition energy (mJ) 450
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Fig. 21 Achieved brake thermal efficiency at engine

speed of 2000 rpm
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