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(57) Abstract: A control device (100) controls an internal
combustion engine (200) that uses any one of light oil and al-
cohol solely as fuel or a blend of light oil and alcohol as fuel.
The control device includes: an alcohol concentration detec-
tion unit (420) that detects an alcohol concentration in the
fuel; a load detection unit (430) that detects a load of the in-
ternal combustion engine; a fuel pressure adjustment unit
(450) that changes an injection pressure of the fuel; and a con-
trol unit (440) that controls the fuel pressure adjustment unit
so as to decrease the injection pressure of the fuel as the alco-
hol concentration in the fuel increases and as the load of the
internal combustion engine decreases.
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CONTROL DEVICE AND CONTROL METHOD FOR INTERNAL COMBUSTION

ENGINE

BACKGROUND OF THE INVENTION

1. Field of the Invention
[0001] The invention relates to the technical field of a control device and control
method for an internal combustion engine that 1s able to use blended fuel that is a blend

of light oil and alcohol.

2. Description of Related Art

{0002]  There - is known an internal combustion engine of this type that uses
blended fuel that is a blend of multiple fuels (for example, blended fuel of light oil and
alcohol). The blend ratio of blended fuel may be vafiable by, for example, storing the
multiple fuels respectively in different fuel tanks and then blending the multiple fuels.
In this case, the blend ratio of blended fuel is determined on the basis of various
conditions, such as the operating condition .of the internél combustion engine, wheré
appropriate. For example, Japanese Patent Application Publication No. 06-307307 (JP
06-307307 A) suggests a téchniqué for controlling a blend ratio 0 as to fall within a set
concentration range in order to 'prevent only one of fuels from being excessively injected
so as to deteriorate exhaust gas prOpérty. |

[00.03] On the other hand, the injection amount of blended fuel may be
controlled on the basis of the types and blend ratio of fuels blended. Fét example,
J apaﬁese Patent Application Publication No. 2009-079582 (JP 2009-079582 A) suggests a
technique for correcting an injection amount on the basis of whether blended fuel
contains alcohol because there occurs a phenomenon thaf the volatility of blended fuel

that contains alcoho) increases when the starting temperature of an internal combustion
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engine falls within a predetermined range.

[0004] For example, in the case of blended fuel that is a blend of light oil and
alcohol, when the rate of light oil is reduced, generation of black smoke after combustion
may be suppressed; however, as light o1l reduces, ignitability tends to .deteriorate. In
this way, the characteristic of blended fuel varies as the blend ratio varies, so it is
desirable to execute fuel control on the basis of the blend ratio. In other Words, if fuel
control based on the blend ratio cannot be executed, various inconveniences may
practically occur. Specifically, when appropriate fuel control is not executed in the case
where the above described blended:fuél of light oil and alcohol is used, unbumed fuel
may increase becéuse of excessively lean air-fuel mixture or adhesion of air-fuel mixture
to a wall surface.
| [0005]  Here, JP b6-307307 A describes control over the blend ratio of blended
fuel but does not describe injection amount control over blended fuel that is blended in-
advance. In addition, JP 2009-079582 A describes control over the injection amount of
blended fuel, which contains alcohol fuel, in a starting period but does not consider
anything about occurrence of the abpve described excessively lean air-fuel mixture or
adhesion of air-fuel mixture to a wall surface.' Thus, these techniques. cannot
appropriately execute fuel control on the basis of the blend ratio of blended fuel and, as a

result, it is difficult to avoid inconvenience, such as an increase in unburned fuel.

SUMMARY OF THE INVENTION

[0006]  The invention provideé a control device and control method for an
internal combustion engine, which are able té reduce unburned fuel in the internal
combustion engine that uses blended fuel containihg alcohol.

[0007]  An aspect of the invention relates to a control dévice for an internal
combustion engine that uses any one of light oil and alcohol solely as fuel or a blend of
light oil and alcohol as fuel. Thé control device includes: an alcohol concentration
detection unit that detects an alcohol concentration in the fuel; a load detection unit that

detects a load of the internal combustion engine; a fuel pressure adjustment unit that
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changes an injection pressure of the fuel; and a control unit that controls the fuel pfessure
adjustment unit so as to decrease the injection pressuré of the fuel as the alcohol
concentration in the fuel increases and as the load of the internal c_orhbustion engine;
decreases. |

[0008] The internal combustion engine according to the aspect of the invention

is, for example, an-internal combustion engine mounted on a vehicle and is able to use

Aany one of light oil and alcohol solely as fuel or a blend of light oil and alcohol as fuel.

That is, the internal combustion engine according to the aspect of the invention may be
operated using blended fuel having various blend ratios of light oil and alcohol. The
internal combustion engine is configured to be able to extract force generated at the time
when the above described blended fuel combusts in a fuel combustion chamber inside a
cylinder as driving force via physical or mechanical transmitting portions, such as a
piston, a connecting rod and a crankshaft, where appropriate. |

[0009] The control device controls the above described internal combustion
engine, and may be, for example, configured as a single or blmality of central processing
units (CPUS)? micro processing units (MPU), various processors or various céntrollers or

may be configured as various computer systems, such as various processing units, various

-controllers and microcomputer devices, such as a single or plurality of electronic control

units (ECUs).that can further include various storage units, such as a read only memory
(ROM), a random access memory (RAM), a buffer memory and a flash memory, where
appropriate. |

[0010] - During operation of the control device according to the aspect of the
invention, the alcohol concentration detection unit detects the alcohol concentration in the
fuel. The alcohol concentration detection unit is configured to include an alcohol
concentration sensor, or the like, provided in, for example, a fuel tank in which blended
fuel is stored. The alcohol concentration detection unit may be configured to detect the
aléohol concentration in the fuel as a specific numeric value or may be configured to

detect whether the alcohol concentration in the fuel is higher than or lower than a preset

. reference value.
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{0011} During operation of the control device according to the aspect of the
invention, furthermore, the load detection unit detects the load of the internal combustion
engine. The load detection unit is, for example, configured to include a sensor, or the
like, that detects a throttle opening degree, an intake air mass, an accelerator operation
amount, or the like. The load detection unit may be configured to detect the load of the
internal combustion engine as a specific numeric value or may be configured to detect
whether the load of the internal combustion engine is higher than or 1_ower than a preset
reference value. |

(0012] With the control device accqiding to the aspect of the invention, the
injection pressure of the fuél is adjuéted on thé basis of the alcohol concentration detected
by the above described alcohol concentration detection unit and the load of the internal
combustion engine, detected by the load detection unit. Specifically, the fuel pressure
adjustment uni.t that changes 4the injection pressure of the fuel is controlled by the control
unit that determines the injection pressure on the basis of the alcohol concentration and
the load of the internal combﬁstion engine. |

[0013]) Particularly, the control unit controls the fuel pressure adjustment unit so
as to decrease the injection pressure of the fuel as the alcohol concentration in the fuel
increases or as the load of the internal combustion engine decreases. The control unit,
for example, stores a plurality of maps that indicate the correlation between the load of
the internal combustion engine and the injection pressure of the fuel by alcohol
concentrations. Then, the control unit appropriaiely changes the map £>n the basis of the -
detected alcohol concentration to thereby determine the injection pressure of the fuel.

[0014]  Here, as compared with light oil, alcohol is longer in period of time
required for ignition because of a low cetane number, earlier in vapqrization of fuel

because of a low boiling point and sprayed alcohol is easily atomized and vaporized

“because of a low kinematic viscosity and a low surface tension. Therefore, as the blend

rate of alcohol (in other words, the alcohol concentration) in blended fuel increases, lean
air-fuel mixture or adhesion of fuel to a combustion chamber wall surface may be

suppressed. Particularly; in a low load condition that the compression end temperature
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is low, such an advantageous effect is remarkably exercised.

[{0015] Thus, when the injection pressure of fuel is decreased in the case where

“the alcohol concentration is high and the load of the internal combustion engine is low,

. unburned fuel may be reduced. Note that, in exchange for this, formation of air-fuel

mixture deteriorates; however, alcohol produces a less amount of particulate matter (PM)

than light oil. Thus, in the case of a high alcohol concentration, even when the injection

| pressure of fuel is decreased, it is possible to suppress production of PM.

[0016] As described above, with the control device according to the aspect of
the invention, it is possible to rédﬁce unburned fuel while suppressing producﬁon of PM
in the intefna] combustion engine that uses blended fuel containing alcohol.

{0017] The control device acéording to the aspect of the invention may further
include a refueling detection unit that detects refueling with the fuel, wherein the alcohol
concentration detection unit may detect the alcohol concentration in the fuel each time
the refueling has been defected.

[0018] According to this aspect, refueling of the internal combustion engine
with the fuel is monitored by the refueling detection unit. The refueling detection unit is,
for example, configured to include a sensor, or the like, that detects the amount of fuel
stored in the fuel tank, and detects refueling when the émount of stored fuel increasés.

[0019]  In the above aspect, particularly, the alcohol concentration detection unit
detects the alcohol concentration when refueling has been detected by the above
described refueling detection unit.  That is, the alcohol concentration detection unit does
not constantly or periodically detect the alcohol concentration but it detects the alcohol
concentration when refueling has been detected (more specifically, after refueling has
been completed). | ‘

[0020] | The alcohol concentration Qf‘ blended fuel stored in the fuel tank
fluctuates wh_en'the fuel tank is refueled with blended fuel having a different blend ratio.
In other words, it is presumable that the alcohol concentration of blended fuel does not
significantly ﬂuctuate unless the fuel tank is refueled. Thus, when the alcohol

concentration is detected in the case where refueling has. been detected, it is possible to
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efficiently detect the alcohol concentration at the timing at which ‘the alcohol
concentration can vary.

[0021] A second aspect of the invention relates to a control method for an
internal combustion engine that uses any one of light oil and alcohol solely as fuel or a
blend of light oil and alcohol as fuel.  The control method includes: detecting an alcohol
concentration in the fuel; detecting a load of the internal combustion engine; and
decreasing an injection pressure of the fuel as the alcohol concentration in the fuel
increases and as the load of the internal combustion eﬁgine decreases.

[0022}) The operations and other advantages of the aspects of the invention will

become appateht from the embodiment described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Features, advantages, and technical and industrial significance of
exemplary embodiments of the invention will be described below with reference to the
accompanying drawings, in which like numerals denote like elements, and wherein:

FlG lisa schemétic view that shows the overall configuration of an engine system;

FIG. 2 is a block diagram that shows the configuration of an ECU;

FIG. 3 is a flow chart that shows the process of changing a control map of a fuel
injection pressure, executed by a control device for an internal combustion engine
according to an embodiment;

FIG. 4 is a graph that shows the correlation between an alcohol concentration and a
fuel injection pressure;

FIG 5is a ﬂow chart that shows fuel injection ébntrol process executed by the
cont;ol device for an internal combustion engine according to the embodiment; and

FIG 6 is a graph that shows the correlation between an engine load and a fuel

injection pressure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0024]) Hereinafter, an embodiment of the invention will be described with
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reference to the accompanying drawings.

[0025] First, the overall coﬁﬁguration of an engine system according to the
pres‘ent embodiment will be described with reference to FIG. 1. Here; FIG 1 is a
schematic view that shows the overall configuration of the engine system. Note that, in

FIG. 1, for the sake of convenience of description, only elements deeply involved in the

~ present embodiment within elements that constitute the engine system are selectively

shown, and the other elements are omitted where appropriate.

[0026]) In FIG 1, the engine system according to the present embodiment is
mainly formed of an ECU 100, a compressor 110, a turbine 120, an enginé 200 and a fuel
tank 300, |

[0627] The ECU 100 is an example of a "control device for an internal
combustion engine" according to the aspect of the invention. The ECU 100 is an
electrom;c control unit that, for example, includes a CPU, a ROM, a RAM, and the like,
and that controls the, overall operations of the engine system. The ECU 100 is
configured to be able to execute vérious controls in accordance with control programs

stored in, for example, the ROM, or the like. The specific configuration of the ECU 100

"will be described in detail later.

| [0028]  The compressor 110 compresses intake air and supplies the compressed
air to the downstream side. Thé turbiné 120 rotates as it is driven by exhaust gas
supplied from the engiﬁe 200 via an exhaust pipe 215. The turbine le 1s coupled to the
compressor 110 via a shaft; and is configured to be able to rotate integrally with the
compressor 110. That is,'a turbocharger is formed of the furbine 120 and the
compressor 110.

[0029]  The engine 200 is a diesel engine that is a péwer source of a vehicle,
such as an automobile, and is an example of an “internal combuétion engine" according to
the aspect of the invention. The engine 200 is an in-line four-cylinder engine that is
formed such that four cylinders 201 aré arranged in line in a cylinder block.

[0030] An air cleaﬁer 101, an intake air controll valve 103, the compressor 110,

an intercooler 113 and a throttle valve 208 are provided on the intake side of the engine
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200 (that is, the upstream side of the cylinders 201).

{0031]  The air cleaner 101 purifies air taken in from the outside, and supplies
the air to the compressor 110 via an intake pipe 102. The mass of air supplied from the
air cleaner 101 is controlled by the intake air control valve 103. The intercooler 113
provided downstream of the compressor 110 is configured to be able to cool intake a‘jrbto
thereby increase the supercharging efficiency of air.

[0032) A throttle valve 208 is installed downstream of the intercooler 113. Thé
throttle valve 208 is configured such that the driving state of the throttle vélve 208 1s
controlled by a throttle valve motor 209 that is electrically connected to the ECU 100.
Basically, the throttle valve motor 209 is controlled so as to be able to obtain the throttle
opening degree of the throttle valve 208, corresponding to the operation amount of an
accelerator pedal (not shown); instead, the throttle valve 208 may be configured to adjuét
the throttle opening degree through operation control over the throttle valve motor 209
without intervening an intention of a driver. That is, the throttle valve 208 is configured
as a kind of electronically controlled throttle valve.

[0033] Air-fuel mixture led from the iﬁta.ke side into any one of the cylinders
201 is ignited in a compression ignition manner and is s‘ubj.ected to the combustion stroke
in that cylinder 201. As the combustion stroke ends, combusted air-fﬁel mixture
(partially containing unburned air-fuel mixture) is emitted to a corresponding one of
exhaust ports (not shown) iﬁ the exhaust stroke subsequent to the combustion’ stroke.
Exhaust gas emitted to the exhaust port is led to the exhaust pipe 215.

[0034]  An EGR pipe 117, an HPLEGR control valve 118, the tﬁrbine 120 and an
exhaust gas purification catalyét 122 are provided on the exhaust side of the engine 200
(that is, the downstream side of the cylinders 201).

[0035]  The EGR pipe 117 is able to return exhaust gas, Which is emitted from
the engine 200 and flows in the exhaust pipe 215, to the intake pipe 207 that is the intake
side of the engine 200. The EGR control valve 118 is provided in the EGR pipe 117,

and 1s configured to be able to adjust the amount of EGR gas. The EGR control valve

- 118 is an electromagnetic on-off valve that is able to take, for example, binary fully open
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and fully closed states. The EGR control valve 118 is electrically connected to the ECU

100, and the open/close state of the EGR confrol valve 118 is controlled by the ECU 100. -

[0036]  The exhaust gas purification catalyst 122 is provided in the exﬁaust pipe
121, and purnifies HC (hydrocarbons), CO2 (ca.rbén dioxide) and NOx (nitrogen oxides)
contained in exhaust gas passing through the turbine 120. |

[0037] - The fuel tank 300 stores blended fuel of light oil and alcohol, which is
used as fuel in the engine 200. Fuel stored in the fuel tank 300 is supplied to injectors
210 via a fuel éupply pipe 310. The injectors 210 inject fuel to the corresponding
cylinders ZOi. Note that the fuel injection pressure in each injector 210 is varfable, and
1s controlled by the ECU 100.

[0038)  The amount of fuel stored in the fuel tank 300 is detected by a fuel
SEnsor 320, and may be transmitted to the ECU 100. In addition, the alcohol
concentration of fuel is detected by an alcohol concentration sensor 330, and may be
transmitted to the ECU 100. Note that the alcohol concentration of fuel may be detected
not in the fuel tank 300 but in the fuel supply pipe 310, or the like. ‘

[0039]  Next, the specific conﬁguration of the ECU 100 that is the control device
for an internal combustion engine according to the present embodiment will be described
with reference to FIG. 2. Here, FIG. 2 is a block diagram that shows the configuration of
the ECU.

[0040) In FIG 2, the ECU 100 includes a reﬁlélingdetection unit 410, an
alcohol concentration detection unit 420, an engine load detection unit 430, a fuel
injection pressure determination unit 440 and a fuel injection pressure control unit 450.

{0041}  The refueling detectibn unit 410 is an example of a "refueling detection
unit” according to the aspect of the inventioh, and detects refueling of the fuel tank 300.
Specifically, the refueling detection unit 410 uses the fuel sensor 320 to detect the
residual amount of fuel in the fuel tank 300, and detects that refueling has been
performed when the residual amount of fuel increases. Refueling detected by the
refueling detection unit 410 may be transmitted to the alcohol concentration detection

unit 420.
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[0042]  The alcohol concentfation detection unit 420 is an example of an
"alcohol concentration detection unit" according to the aspect of the invention, and
detects the alcohiol concentration of fuel stored in the fuel tank 300. The alcohol
concentration detection unit 420 uses the alcohol concentration sensor 330 provided in
the fuel tank 300 to detect the alcohol concentration of fuel. Note that the alcohol
concentration may not be direcﬂy detected but it méy be an indirectly calculated value
(that is, an estimated value). The detected alcohol concentration may be transmitted to
the fuel injection pressure determination unit 440. |

{0043)  The engine Joad detection unit 430 is an example of a "load detection
unit" according to the aspect of the invention, and detects the load of the enginé 200.
The engi;le'load detection unit 430 uses, for example, a throttle opening degree, an intake
air mass, an accelerator operation amount, or the like, to detect (in other words, estimate)
the load of the engine 200, The detectéd load of the engine 200 may be .transmittéd 0
the fuel injection pressure determination unit 440.

[0044]  The fuel injection préssure determination unit 440 is an example of a
"control unit" according to the aspect of the invention, and determines the pressure of fuel
to be injected from- each of the injectors 210. Specifically, the fuel injection pressure
determination unit 440 determines the injection pressure of fuel on the basis of the
alcohol concentration of fuel, detected by the alcohol concentration_ detection unit 420,
and the load. of the engine 200, detected by the engine load detection unit 430. The fuel
injection pressure determination unit 440 stores, for example, a map, a mathematical
expression, and the like, that indicates the correlation among the alcohol 'conc.entration of
fuel, the load of the engine 200 and the injection pressure of fuel, and uses those maps,
mathematical expression, and the like, to determine the fuel injection pressure.

[0045]  The fuel injection pressure control unit 450 is an example of a "fuel
pressure adjﬁstment unit" according to the aspect of the invention, and is able to adjust
the pressure of fuel injected from each of the injectors 210. The fuel injection pressure
contro] unit 450 controls the injectors 210, and the like, so as to achieve the injection

pressure determined by the above described fue] injection pressure determination unit
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440.

[0046)  The ECU 100 configured to include the above described units is an
integrally configured electronic control unit, and is configured to execute all the
operations asséciated with tﬁe above described units.  However, the physical,
mechanical and electrical configuration of the above described units according to the
aspect of the invention is not limited to the above configuration. For example, these
units may be formed of various computer systems, such as a plurality of ECUs, various
processing units, ‘'various controllers and microcomputer devices.

[0047]  Next, the process executed by the ECU 100 that is the control device for
an internal combustion engine according to the éresérit embodimént arid' the
advantageous effects thereof WiII be described with reference to FIG. 3 to FIG. 6.

[0048]_ First, the process of changing the control maplof the fuel injection
pressuré on the basis of the alcohol concentrationbwill be described with reference to FIG.
3and FIG. 4. Here, FIG. 3 is a flow chart that shows the process of changing the control
map of the fuel injection pressure, executed by the control device for an internal
‘combustion engine according to the present embodiment. In addition, FIG. 4 is a graph
that shows the Correlation between an alcohol concentration and a fuel injection pressure.
In FIG. 3, during operation of the‘control device for an internal combustioﬁ engine
-according to the present embodiment, first, the refueling detection unit 410 detects
whether the internal combustion engine has been refueled with fuel (step S101).  Note
that, when refueling has not been detected (NO in step S101), the following processes are
omitted. That is, the following processés set refueling as a starting condition. |

(0049]  When the refueling detection unit 410 detects refueling with fuel (YES
in step SIOI), the alcohol concentration detection unit 420 detects the alcohol
concentration of fuél (step S102). The alcohol concentration of blended fuel stored in
the fuel tank 300 fluctuates when the fuel tank 300 is refueled with blended fuel having a
different blend ratio. In other words, it is presumable that the alcohol concentration of
blended fuel does not significantly fluctuate unless the fuel tank 300 is refueled. Thus, .

when the alcohol concentration is detected in the case where refueling has been detected,
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it is possible to efficiently detect the alcohol concentration at the timing at which the
alcohol concentration can vary.

[0050] When the alcohol concentration has been detected, the fuel injection
pressure determination unit 440 changes the control map for determining the fuel
injection pressure on the basis of thé detected alcohol concentration (step S103).
Specifically, the fuel injection pressure determination unit 440 stores a plurality of control
maps by alcohol concentrations for detennining the fuel injection pressure. Then, the
fuel injection pressure determination unit 440 selects the control map, corresponding to
‘the det¢cted _a_lcoh,dl concentfation, ﬁom among the ‘plur'ality of control maps. By so
doing, fuel injection control based on the alééhﬁl concentration is executed.

{0051].  Here, particularly, the control mapé for determining the fuel injection
pressure each are set such that, as the élcohol concentration increases, the fuel injection
pressure decreases. Thus, the co&e]atioﬁ between an alcohol concentration and a fuel
injection. pressure is, for example, as shown in FIG. 4.

[0052]  Next, a fuel injection control" process based on the control map of the
fuel injection pressure will be described with reference to FIG. 5 and FIG. 6. Here, F IG.
5 is a flow chart that shows the fuel injection control process executed by the control
device for an internal combustion engine according to the present embodiment. In
addition, FIG. 6 i1s a graph that shows the cbrrelatioﬁ between an engihe load and a fuel
Injection pressure.

[0053] In FIG 5, when fuel injection control is e)éecuted, first, the engine load
detection unit 430 detects the load of the engine 200 (step S201).

[0054]  When the load of the engine 200 has been detected, the fuel injection
pressure determination unit 440 determines the fuel injection pressure using the control
map (step S202). Specifically, the control map used by the fuel injection pressure
determination unif 440 is a map that indicates the correlation between a load of the
engine 200 and a fuel injection pressure as shown in FIG. 6, and, as the load of the engine
200 decreasés, the fugl injectioh pressure is determined so as to be a lower value.

[0055]  Note that the map shown in FIG. 6 is selected from among the plurality
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of maps on the basis of the alcohol concentration as described above. Thus, the fuel
injection pressure i$ determined so as to be a lower value as the alcohol concentration
increases and as the load of the engine 200 decreases. |

[0056] | When the fuel injection pressure determination’unit 440 determines the
fuel injection pressure, the fuel injection pressure control unit 450 executes fuel injection
contro/ based on the determined value. By so doing, in the injectors 210 that inject fuel,
the injection pressure determined by the fuel injection pressure determination unit 440 is
achieved. -

{0057}  Here, a§ coﬂlpared» with light oil.‘,' élcohol contained in blended f,uei 1s
ionger in period of tihe required for ignition because of a low cetane ﬁumber, carlier in
vaporization of fuel because of a Jow boiling point and sprayed alcohol is easily atomized
and vaporized because of a low kinematic viscosity and a low surface tension.
Therefore, as the blend rate of alcohol (in other words, the alcohol concentration) in

blended fuel increases, lean air-fuel mixture or adhesion of fuel to a combustion chamber

- wall surface may be suppressed. Particularly, in a low load condition that the

compression end temperature is low, such an aﬂvantageous effect is remarkably
exercised. |

[0058)  Thus, as described .above, when the injection pressure of fuel is
decreased in the case where the alcohol concentration is high and the load of the internal
combustion engine is low, unburned fuel may be reduced. Note that, in exchange‘ for
this, formation of air-fuel mixture deteriorates; however, alcohol produces a less amount
of PM than light oil. Thus, in the case of a high alcohol concentration, even when the
injection pressure of fuel is decreased, it is possible to suppress production of PM.

[0059]  As described above, with tﬁe control device for an internal combustion
engine according to the present embodiment, it is possible to reduce unburned fuel while
suppressing production of PM in the internal combustion engine that uses blended fuel
containing alcohol.

{0060}  Note that, in the above described embodiment, the method in which the

control map is selected on the basis of the alcohol concentration and then the fuel
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injection pressure is determined on the basis of thc load of the engine QOO is described,
however, as long as a method that determines the fuel injection pressure so as to be a
lower value as the alcohol concentration increases and as the load of the engine 200
decreases,.anothe'r method may also be used. That is, a specific method for determining
the fuel injection pressure is not specifically limited.

[0061]  The aspect of the invention is not limited to the dbove described
embodiment but it may be appropriately modified within the scope of the appended
‘claims and without departing from the summary or idea of the invention read from the
entire specification, and the,éontrol device for an internal cdmbustion engine, modified in

such a way, is also included in the technical scope of the invention.
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CLAIMS:

1. A control device for an internal combustion engine that uses any one of light oil
and alcohol eolely as fuel or a blend of light oil and alcohol as fuel, characterized by
comprising: .

an alcohol concentration detection unit that detects an alcohol concentration in the
fuel; |

a load detection unit that detects a load of the internal combustion engine;

a fuel pressure adjustment unit that changes an injection pressure of the -‘fuel; and -

a control unit that controls the fuel pressure adjustment unit so as to decrease the
injection pressure of the fuel as the alcohol concentration in the fuel increases and as the

load of the mternal combustion engine decreases.

2. The control device according to claim 1, further comprising a refueling
detection unit that detects refueling with the fuel, wherein
the alcohol concentration detection unit detects the alcohol concentration in the fuel

each time the refueling has been detected.

3. A control method for an internal combustion engine that uses any one of light
o1l and alcohol solely as fuel or a blend of light oil and alcohol as fuel, characterized by
comprising;

detecting an alcohol concentration in the fuel;

detectlng a Joad of the internal combustion engine; and

decreasmg an injection pressure of the fuel as the alcohol concentration in the fuel

increases and as the load of the internal combustion engine decreases.

4. The control method according to claim 3, wherein the alcohol concentration in

the fuel ié detected each time the refueling has been detected.
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