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Research on Combustion Switching Control for Direct Injection Gasoline Engine
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Honda has developed its first-ever i-VTEC | direct
injection gasoline engine employing a center injection
system in which a high-pressure fuel injector is located
at the center of the combustion chamber. Direct injection
enables stratified charge combustion to be employed, and
the new center injection engine demonstrates
significantly improved fuel economy and emissions
performance in the range of vehicle operation in which
this type of combustion is used. The authors studied
methods of switching between direct-injection stratified
charge (DISC) and pre-mixed combustion in order to
utilize DISC. The two forms of combustion employed
in the new direct-injection engine differ in terms of
combustion limits in relation to recirculated exhaust gas
and air-fuel ratio. This causes the torque difference
which is a specific issue in direct injection gasoline
engines. The authors resolved this issue through the
application of two technologies. Fuel injection during the
intake stroke and the compression stroke has improved
the combustion limit. When combustion is stable, the
appropriate quantity of fuel to be supplied is determined
from the required torque.
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Table 1 Engine specifications High-pressure swirl injector

Engine code K20B
Cylinder configuration In-line 4-cylinder
Bore x Stroke (mm) 86 x 86
Displacement (cm3) 1998
Compression ratio 10:1
Valve train DOHC VTEC
Number of valves 4 per cylinder

In. 34
Valve diameter (mm)

Ex. 28
Fuel supply system Programmed fuel injection Spark plug
Fuel supply pressure (MPa) 8-10.5
Fuel Regular (91RON)
Max. power (KW/rpm) 115/6300
Max. torque (N-m/rpm) 188 /4600 Deep bowl-type piston cavity

Fig. 1 Combustion chamber configuration
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Fig. 2 System configuration
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Fig. 4 Comparison of response times of linear
solenoid EGR valve and step motor EGR
valve
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Fig. 6 Characteristics of engine control parameters
during combustion switching
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Fig. 7 Injection timing control
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