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[SP]: Disclosed is a method for controlling super-knocks of a direct-injection supercharged gasoline engine, which is able to control super-knocks
efficiently. The control method comprises: identifying cylinders in which super-knocks are triggered due to mixed gas pre-ignition triggered by the
spontaneous combustion of the lubricating oil entering the cylinders, and identifying same as super-knock cylinders; putting off the last oil
injection of the super-knock cylinders to the compression stroke, and enabling the crank angle when forming mixed gas for combustion to not be
ahead of the crank angle corresponding to pre-ignition by controlling the timing of the last oil injection. The control method in the present
invention is relatively simple; as long as the timing of oil injection for individual super-knock cylinders can be controlled, operational reliability is
relatively high; and the number of super-knock cylinders identified can be one or more than one. Experiments show that the control method

mentioned above is able to control super-knocks efficiently. (Results 6)
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1) Family number: 15199111 (US6055956A)
Title: Control system for an engine equipped with exhaust gas recirculation system

Abstract: An engine control system for a direct injection-spark ignition type of engine which is equipped with a fuel injector for
spraying fuel directly into a combustion chamber and an exhaust system having a lean NOx conversion catalyst for lowering an
emission level of nitrogen oxides (NOx) in exhaust gas at an air-fuel ratio of lambda>1 controls divides a given amount of fuel
into two parts which are intermittently delivered through early and late split injection respectively in a intake stroke and controls a
fuel injector such that a midpoint between points at which the early and late split injection are timed respectively to start is before
a midpoint of a intake stroke while the engine is in a lean fuel charge zone.
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2) Family number: 13710699 (JP2000230444A)
Title: IN-CYLINDER INJECTION ENGINE CONTROL SYSTEM

Abstract: PROBLEM TO BE SOLVED: To enable effective refreshing of an NOx-occluded lean NOx catalyst and, particularly, to
enhance refreshing effect while keeping fuel economy from being aggravated. SOLUTION: This system is for a cylinder fuel
injection type engine that is equipped with an injector 22 that directly injects fuel into a combustion chamber and a lean NOx
catalyst. It is provided with an air-fuel ratio changing means that varies the air-fuel ratio that can range from those exceeding the
stoichiometric air-fuel ratio to generally the stoichiometric air-fuel ratio or those below it and a control means 71 for refreshing
the catalyst. When the air-fuel ratio is changed from the lean to the generally stoichiometric or richer ratio, the control means 71
splits fuel injection from the injector 22 into several shots that are injected at an injection start timing during an intake stroke, as
provided as a catalyst refreshing control. Furthermore, it retards the ignition timing with respect to MBT.
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Publication number Publication date Application number Application date
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3) Family number: 41178697 (US2009177364A)

Title: FUEL INJECTION CONTROL METHOD FOR A DIRECT INJECTION SPARK IGNITION INTERNAL COMBUSTION ENGINE
Abstract: A direct injection spark ignition internal combustion engine including a controller that controls a fuel injector to perform
a plurality of fuel injections to inject a necessary amount of fuel during an intake stroke, or from an intake stroke to a first half of
a compression stroke, when homogeneous combustion is to be performed. The fuel injection control sets an injection prohibition
period, in which injection of the fuel is prohibited, to a middle of the intake stroke. The injection prohibition period is decreased as
the engine speed and as the intake air pressure increase. In addition, the amount of fuel injected before the injection prohibition
period is reduced, and the amount of fuel injected after the injection prohibition period is increased, as the engine speed
decreases.
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Title: CONTROL APPARATUS AND CONTROL METHOD OF IN-CYLINDER INJECTION TYPE SPARK IGNITION INTERNAL
COMBUSTION ENGINE

Abstract: An ECU controls an internal combustion engine which generates a tumble flow inside a cylinder and strengthens the
tumble flow by fuel injected near bottom dead center of an intake stroke. The ECU includes an injection timing changing device
that changes the injection timing of fuel based on the amount of air drawn into a cylinder of the internal combustion engine.
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5) Family number: 42614589 (US2008295798A)
Title: ADAPTIVE ENGINE INJECTION FOR EMISSIONS REDUCTION

Abstract: NOx and soot emissions from internal combustion engines, and in particular compression ignition (diesel) engines, are
reduced by varying fuel injection timing, fuel injection pressure, and injected fuel volume between low and greater engine loads.
At low loads, fuel is injected during one or more low-pressure injections occurring at low injection pressures between the start of
the intake stroke and approximately 40 degrees before top dead center during the compression stroke. At higher loads, similar
injections are used early in each combustion cycle, in addition to later injections which preferably occur between about 90
degrees before top dead center during the compression stroke, and about 90 degrees after top dead center during the expansion
stroke (and which most preferably begin at or closely adjacent the end of the compression stroke). These later injections have
higher injection pressure, and also lower injected fuel volume, than the earlier injections.
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Title: CONTROL OF SPARK IGNITED INTERNAL COMBUSTION ENGINE
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Abstract: There is provided a method of controlling a spark ignited internal combustion engine having a fuel injector which
injects fuel directly into its combustion chamber. The method comprises injecting a total amount of fuel into a combustion
chamber by early in a compression stroke during a cylinder cycle at a first engine speed. The method further comprises injecting
a first stage of fuel into the combustion chamber during a cylinder cycle by an early in a compression stroke of the cylinder cycle,
and injecting a second stage of fuel by late in the compression stroke during the cylinder cycle at a second engine speed less than
the first engine speed, after injecting the first stage of fuel. The amount of the second stage fuel is greater than an amount of said
first stage fuel. Accordingly, the first and second stage fuels may not be pre-ignited before the spark ignition.
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7) Family number: 51065517 (US2012111302A)
Title: METHOD AND DEVICE FOR CONTROLLING SPARK-IGNITION DIRECT INJECTION ENGINE

Abstract: A method for controlling an engine includes, when the engine is operating within a particular range with comparatively
low engine speed and high load, setting an effective compression ratio of 10:1 or above, retarding ignition timing by a
predetermined amount and retarding the ignition timing within a first, relatively low engine speed range more than within a
second, higher engine speed range, setting an injection mode of an injection valve to divided injections performed at least twice
in a period from an intake stroke to an earlier-half stage of a compression stroke, performing, within the first engine speed range,
a final injection in the earlier-half stage of the compression stroke, and performing, within the second engine speed range, the
final injection in a late stage of the intake stroke and at least one injection other than the final injection in a middle stage of the
intake stroke.
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8) Family number: 59239890 (CN104612869A)
Title: METHOD FOR RESTRAINING SUPERCHARGE GASOLINE ENGINE SUPER DETONATION THROUGH DOUBLE-FUEL INJECTION

Abstract: The invention relates to the technical field of internal combustion engines, in particular to a method for restraining the
supercharge gasoline engine super detonation through double-fuel injection. According to the method for restraining the
supercharge gasoline engine super detonation through double-fuel injection, gasoline is injected in an intake channel of an engine,
alcohol fuel is injected in a combustion chamber one or more times, the alcohol fuel with high latent heat of vaporization is
injected in intake stroke and can lower the intake temperature, the charging quantity coefficient is increased, and the dynamic
property is improved; due to the compression stroke injection, the temperature of mixed gas at a compression terminal can be
reduced, and premature combustion is effectively restrained; injection is conducted in the combustion process, fuel layered mixed
gas can be formed, and the spreading route of detonation waves is cut off; the super detonation of a supercharge small-
displacement gasoline engine can be effectively restrained through one or more times of injection, and an important support is
provided for energy conservation and emission reduction of the engine. Meanwhile, only a set of intake channel injection nozzle
needs to be additionally added to an existing supercharge gasoline engine, cost is low, upgrading of an existing engine product
technology is forcefully supported, and the industrial prospect is good.
Classifications:

International (zpc 8-9): F02D19/08 FO2M43/00 (Advanced/Invention)

Family:
Publication number Publication date Application number Application date
B cN104612869 A 20150513 CN201410773594 20141212
B cN104612869 B 20170922 CN201410773594 20141212
Priority:
CN201410773594 20141212
Probable Assignee: UNIV TSINGHUA
Assignee(s): (std): TSINGHUA UNIV ; UNIV TSINGHUA
Inventor(s): (std): LIU HUI ; LONG YAN ; WANG ZHI

9) Family number: 61275218 (CN105201670A)
Title: METHOD AND DEVICE FOR INHIBITING SUPER-KNOCK OF SUPERCHARGED DIRECT-INJECTION ENGINE

Abstract: The invention discloses a method and a device for inhibiting super-knock of a supercharged direct-injection engine.
According to the method, fuel injection is performed twice during compression stroke of the engine, super-knock of the
supercharged direct-injection engine can be effectively inhibited, additional devices are not required, besides, the oil consumption
and the emission performance of the engine are optimized, and the industrial prospect is good.

Classifications:

International (1pc 8-9): F02D41/30 (Advanced/Invention)
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Probable Assignee: UNIV TSINGHUA

Assignee(s): (std): TSINGHUA UNIV ; UNIV TSINGHUA

Inventor(s): (std): LIU HUI ; SHUAI SHIJIN ; WANG BUYU ; WANG JIANXIN ; WANG ZHI

10) Family number: 61618259 (CN105317573A)
Title: FUEL INJECTION METHOD FOR DIRECT INJECTION COMBUSTION SYSTEM

Abstract: The invention relates to a fuel injection method for a direct injection combustion system. A spark plug and two fuel
injectors of the direct injection combustion system are all located in a middle area on the top of a combustion chamber. The two
fuel injectors are symmetrically arranged on the two sides of the spark plug. Fuel spray injected by the fuel injectors does not
interfere with the spark plug, and the fuel spray injected by the two fuel injectors does not interfere with each other. Under the
working condition that an engine operates at a large load, the two fuel injectors are controlled to conduct injection simultaneously
in the air-intake stroke; under the working condition that the engine operates at a medium or small load, the two fuel injectors
are controlled to conduct injection alternately or intermittently and alternately in the air-intake stroke. Under different working
conditions, the flow coefficient of mist can be adjusted while the injection pressure is ensured, and the requirements of the
corresponding working conditions are met.

Classifications: 102

International (zpc 8-9): F02D41/30 FO2M61/14 (Advanced/Invention)

101 1

130
Family:
Publication number Publication date Application number Application date
B cN105317573 A 20160210 CN201410268140 20140616
B cN105317573 B 20180330 CN201410268140 20140616
Priority:

CN201410268140 20140616

Probable Assignee: SAIC MOTOR CORP LTD

Assignee(s): (std): SAIC MOTOR CO LTD ; SAIC MOTOR CORP LTD

Inventor(s): (std): CHEN MING ; DING NING ; XIN XI ; XU ZHENG ; YANG YANG ; ZHANG XIAOMAO

11) Family number: 62693333 (CN105697163A)
Title: SUPER KNOCKING CONTROL SYSTEM AND METHOD FOR SUPERCHARGED DIRECT INJECTION ENGINE

Abstract: The invention provides a super knocking control system for a supercharged direct injection engine. The super knocking
control system comprises a super knocking judging unit, a data acquisition and storage unit, a super knocking suppression unit
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and an engine controller. The super knocking judging unit is used for determining whether super knocking occurs to the engine or
not and outputting super knocking signals. The engine controller outputs acquisition control signals and suppression signals
according to the super knocking signals. The data acquisition and storage unit acquires and stores engine operation parameter
data when receiving the acquisition control signals. The super knocking suppression unit accumulatively counts the times of super
knocking according to the suppression signals and controls the engine operation state. The super knocking suppression unit
further controls the engine operation state according to the engine operation parameter data. The super knocking control system
can effectively suppress continuance of super knocking, reduce the phenomenon of the super knocking, prolong the service life of
the engine and improve the safety of an automobile.
Classifications:

International (zpc 8-9): F02D35/02 F02D41/22 (Advanced/Invention)
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Publication number Publication date Application number Application date
H cN105697163 A 20160622 CN201610105389 20160225
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Priority:
CN201610105389 20160225
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Assignee(s): (std):
Inventor(s): (std):

12) Family number: 63047755 (WO16119554A1)
Title: METHOD FOR CONTROLLING SUPER-KNOCKS OF DIRECT-INJECTION SUPERCHARGED GASOLINE ENGINE

Abstract: Disclosed is a method for controlling super-knocks of a direct-injection supercharged gasoline engine, which is able to
control super-knocks efficiently. The control method comprises: identifying cylinders in which super-knocks are triggered due to
mixed gas pre-ignition triggered by the spontaneous combustion of the lubricating oil entering the cylinders, and identifying same
as super-knock cylinders; putting off the last oil injection of the super-knock cylinders to the compression stroke, and enabling
the crank angle when forming mixed gas for combustion to not be ahead of the crank angle corresponding to pre-ignition by
controlling the timing of the last oil injection. The control method in the present invention is relatively simple; as long as the timing
of oil injection for individual super-knock cylinders can be controlled, operational reliability is relatively high; and the number of
super-knock cylinders identified can be one or more than one. Experiments show that the control method mentioned above is able
to control super-knocks efficiently.
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Priority:
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