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(54) CONTROLLER FOR DIESEL ENGINE

(57) Disclosed is an electronic controller for a diesel
engine that includes a supply pump (2) for supplying fuel
under pressure to a common rail (3) provided on a fuel
supply line, the supply pressure level of the supply pump
(2) being controllable, and a pressure reducing valve (7)
for reducing the pressure of fuel in the common rail (3)
(therail pressure). The controller (10) automatically stops
the engine when predetermined automatic stop condi-
tions are satisfied during idling of the engine as well as
restarts the engine when predetermined restart condi-
tions are satisfied while the engine is at an automatic

standstill. Furthermore, the controller (10) controls the
supply pressure level of the supply pump (2) so as to
make the rail pressure higher for the engine at an auto-
matic standstill than a target value (PRidle) of the rail
pressure during idling. The controller (10) also holds the
pressure reducing valve (7) closed while the engine is at
an automatic standstill and as well provides control to
the degree of opening of the pressure reducing valve (7)
so that when the engine is restarted, the rail pressure is
at a target pressure (target rail pressure at restart) that
is required for a restart.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a controller for
a diesel engine that automatically stops an engine when
a predetermined automatic stop condition is met during
idling of the engine, and restarts the engine when a pre-
determined restart condition is met during the automatic
stop of the engine.

BACKGROUND ART

[0002] Such atype of controller for a diesel engine, for
example, is disclosed in Patent Document 1. Conven-
tional typical controllers for a diesel engine including the
controller disclosed in Patent Document 1 automatically
stop an engine by stopping fuel injection when an auto-
matic stop condition is met, that is, when stepping of an
accelerator pedal is removed during idling of the engine,
a brake pedal is stepped on, and the traveling of the ve-
hicle is stopped. Furthermore, the conventional general
controller for adiesel engine performs cranking by driving
a starter and performs the restart of the engine by per-
forming the fuel injection when a restart condition is met,
that is, the stepping of the brake pedal is removed during
the automatic stop of the engine. As described above,
unnecessary fuel injection is prevented when the
traveling of the vehicle is stopped, resulting in a reduction
of fuel consumption or emission of carbon dioxide.

[0003] Furthermore, the diesel engine is provided with
a fuel pump capable of pressure-feeding fuel to an ac-
cumulator container provided in a fuel supply system of
the engine and controlling a pressure-feeding mode of
the fuel, and a pressure reducing valve for reducing fuel
pressure in the accumulator container. The diesel engine
allows the accumulator container to be in a substantially
sealed state by closing the pressure reducing valve dur-
ing the automatic stop of the engine, thereby maintaining
a high fuel pressure. In this way, the diesel engine
promptly performs initial fuel injection at the time of the
restart of the engine, thereby shortening the start-up time.

PRIOR ART DOCUMENT
Patent Document
[0004]

Patent Document 1: Japanese Laid-Open Patent
Publication No. 2010-24848

SUMMARY OF THE INVENTION
Problems that the Invention is to Solve

[0005] However, in the diesel engine, during the auto-
matic stop of the engine, fuel leaks, although slightly,

10

15

20

25

30

35

40

45

50

55

from each part constituting the fuel supply system, such
as the fuel injection valve, the fuel pump, or the pressure
reducing valve. Therefore, in the state in which the au-
tomatic stop of the engine continues for a certain period
of time, the fuel pressure in the accumulator container is
reduced when the restart of the engine starts. As a con-
sequence, at the time of the restart, it is not possible to
perform initial fuel injection until the fuel pressure is in-
creased to a predetermined degree through the fuel pres-
sure-feeding by the fuel pump, and thus, there is a prob-
lem that it is not possible to reliably shorten the start-up
time.

[0006] Accordingly, itis an objective of the present in-
vention to provide a controller for a diesel engine capable
of reliably shortening start-up time at the restart of the
engine.

Means for Solving the Problems

[0007] Hereinafter, means for solving the above-de-
scribed problems and the operation and effect thereof
will be described.

[0008] The present invention provides a controller for
a diesel engine being applied to a diesel engine. The
diesel engine is provided with a fuel pump for pres-
sure-feeding fuel to an accumulator container provided
in a fuel supply system of the engine and capable of con-
trolling a pressure-feeding mode of the fuel and a pres-
sure reducing valve for reducing fuel pressure in the ac-
cumulator container. The controller automatically stops
the engine when a predetermined automatic stop condi-
tion is met during idling of the engine and restarts the
engine when a predetermined restart condition is met
during the automatic stop of the engine. The controller
includes a pump control unit and an opening degree con-
trol unit. The pump control unit controls a pressure-feed-
ing mode of the fuel pump such that the fuel pressure in
the accumulator container at the automatic stop of the
engine is higher than a target value of fuel pressure dur-
ing idling. The opening degree control unit controls an
opening degree of the pressure reducing valve such that
the pressure reducing valve is maintained in a valve-
closed state during the automatic stop of the engine, and
that the fuel pressure in the accumulator container at the
restart of the engine becomes equal to a target pressure
required at a time of restart.

[0009] With such a configuration, when the fuel pres-
sure in the accumulator container at the automatic stop
of the engine is higher than the target value of the fuel
pressure during idling, and the pressure reducing valve
is maintained in a valve-closed state during the automatic
stop of the engine, the fuel pressure in the accumulator
container when the engine is restarted can be increased,
as compared with the case in which such control is not
performed. Furthermore, at the restart of the engine, for
example, ifthe fuel pressure in the accumulator container
is higher than the target pressure, the pressure reducing
valve is opened, and the fuel pressure can thereby be



3 EP 2 565 428 A1 4

made to reach the target pressure easily and promptly,
so that initial fuel injection can be promptly performed at
the time of the restart. Consequently, at the restart of the
engine, it is possible to reliably shorten the start-up time.
[0010] The opening degree control unit may control the
opening degree of the pressure reducing valve such that
the fuel pressure in the accumulator container at the au-
tomatic stop of the engine becomes equal to a predeter-
mined pressure higher than the target value. With such
a configuration, at the automatic stop of the engine, the
opening degree of the pressure reducing valve is con-
trolled in addition to the control of the pressure-feeding
mode of the fuel pump. In this way, it is possible to easily
allow the fuel pressure in the accumulator container to
be a predetermined pressure higher than the target value
of the fuel pressure during idling through the opening
degree control of the pressure reducing valve. In this
case, for example, itis possible to employ a control mode
in which the pressure reducing valve is closed when the
fuel pressure in the accumulator container is lower than
the predetermined pressure, but is opened when the fuel
pressure in the accumulator container is equal to or more
than the predetermined pressure.

[0011] The pump control unit may control the pres-
sure-feeding mode of the fuel pump such that the fuel
pressure in the accumulator container at the automatic
stop of the engine becomes equal to the predetermined
pressure higher than the target value.

[0012] The fuel pump may include a control valve,
which adjusts an intake amount of fuel, and an en-
gine-driven type pressurizing unit. In this case, as with
such a configuration, forexample, when the fuel pressure
in the accumulator container is equal to or more than the
target pressure, the pump control unit controls the open-
ing degree of the control valve to a second opening de-
gree smaller than a first opening degree, thereby restrict-
ing the pressure-feeding amount of fuel by the fuel pump.
This suppresses an increase in the engine load caused
by the driving of the fuel pump.

[0013] At the restart of the engine, the pump control
unit may control the opening degree of the control valve
to be in a fully-opened state when the fuel pressure in
the accumulator container is lower than the target pres-
sure, and controls the opening degree of the control valve
to be in a half-opened state when the fuel pressure in the
accumulator container is equal to or more than the target
pressure. In this case, as compared to a configuration in
which the opening degree of the control valve is control-
led to be in a fully closed state when the fuel pressure in
the accumulator container is equal to or more than the
target pressure, it is possible to facilitate the fuel pres-
sure-feeding when the control valve is fully opened and
the fuel pressure-feeding is performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]
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Fig. 1 is a schematic configuration diagram illustrat-
ing a fuel supply system of a diesel engine with re-
spect to a controller for a diesel engine according to
the present invention;

Fig. 2 is a flowchart illustrating a processing proce-
dure of fuel pressure control at the time of automatic
stop in an embodiment; and

Fig. 3 is a flowchart illustrating a processing proce-
dure of fuel pressure control at the time of restart in
the embodiment.

MODES FOR CARRYING OUT THE INVENTION

[0015] Hereinafter, a controller for a diesel engine ac-
cording one embodiment of the present invention will be
described. In the embodiment, the controller is embodied
as a controller for a common rail type diesel engine
mounted on a vehicle.

[0016] Fig. 1 illustrates a schematic configuration of a
fuel supply system of a diesel engine (hereinafter, re-
ferred to as an engine) in the present embodiment.
[0017] As illustrated in Fig. 1, the fuel supply system
of the engine is provided with a supply pump 2 that pumps
fuel from a fuel tank 1 and pressurizes and discharges
the fuel. The supply pump 2 is provided with a plunger
that reciprocates in synchronization with rotation of an
engine output shaft, intakes fuel from the fuel tank 1
through the reciprocation of the plunger, and pres-
sure-feeds the fuel to a common rail 3, which is an ac-
cumulator container. The supply amount of fuel by the
supply pump 2 is adjusted based on an open and close
operation of a control valve 2a. The control valve 2a is
electrically opened and closed. The configuration of the
supply pump 2 for pressing fuel through the plunger cor-
responds to a pressurizing unit 2b according to the
present invention. Also, the supply pump 2 supplies the
pressurized fuel to a fuel addition valve 4 that adds fuel
also to an exhaust system of the engine.

[0018] An injector 6 of each cylinder of the engine is
connected to the common rail 3. Furthermore, the com-
mon rail 3 is provided with a pressure reducing valve 7,
which reduces the fuel pressure (hereinafter, referred to
as rail pressure) in the commonrail 3, and afuel pressure
sensor 8, which detects the actual rail pressure (herein-
after, referred to as actual rail pressure PRa). The pres-
sure reducing valve 7 is electrically opened and closed.
[0019] The engine provided with the fuel supply system
is controlled by an electronic controller 10. The electronic
controller 10 is provided with a central processing unit
(hereinafter, referred to as CPU), a read only memory
(hereinafter, referred to as ROM), a random access
memory (hereinafter, referred to as RAM), and an in-
put/output port (hereinafter, referred to as 1/0). The CPU
performs various arithmetic processes related to engine
control, and the ROM stores programs and data to be
used for the engine control. Furthermore, the RAM tem-
porarily stores arithmetic results of the CPU, detection
results of sensors, and the like, and the 1/O allows signals
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to be transmitted/received to/from the exterior. In addition
to the actual rail pressure PRa detected by the fuel pres-
sure sensor 8, the electronic controller 10 receives de-
tection results of the engine speed, the accelerator op-
eration amount, the airintake amount, the air intake pres-
sure, the temperature of engine cooling water, the out-
side air temperature, the running speed of the vehicle,
the stepping state of the brake pedal, the shift operation
position of the transmission (not illustrated), and the like,
or information on an engine start command, an engine
stop command and the like from the ignition switch.
[0020] As a part of the engine control, the electronic
controller 10 controls the operation of the supply pump
2, specifically, the opening degree of the control valve
2a, based on the detection results of the fuel pressure
sensor 8 and the like in order to ensure required rail pres-
sure. Furthermore, the electronic controller 10 controls
the operation of the injector 6, thereby performing fuel
injection control.

[0021] Moreover, even though an OFF operation of the
ignition switch is not performed, when a predetermined
automatic stop condition is met, the electronic controller
10 determines that the engine stop command is output
to the engine to stop fuel injection from the injector 6,
thereby automatically stopping the engine.

[0022] Furthermore, even though an ON operation of
the ignition switch is not performed, when a predeter-
mined restart condition is met during the automatic stop
of the engine, the electronic controller 10 determines that
the engine start command is output to the engine to per-
form the energization of the starter motor, thereby per-
forming the restart of the engine.

[0023] During the automatic stop of the engine, the
electronic controller 10 allows the common rail 3 to be in
a substantially sealed state by closing the pressure re-
ducing valve 7, thereby maintaining the rail pressure in
a high state. In this way, the diesel engine promptly per-
forms initial fuel injection at the time of the restart of the
engine, thereby shortening the start-up time.

[0024] However, as described above, in the diesel en-
gine, during the automatic stop of the engine, fuel actually
leaks, although slightly, from each part constituting the
fuel supply system, such as the injector 6, the supply
pump 2, or the pressure reducing valve 7. Therefore, in
the state in which the automatic stop of the engine has
continued to a certain degree, the rail pressure is reduced
when the restart of the engine starts. As a consequence,
atthe time of the restart, since itis not possible to perform
initial fuel injection until the rail pressure is increased to
a predetermined degree through the fuel pressure-feed-
ing by the supply pump 2, there is a problem that it is not
possible to reliably shorten the start-up time.

[0025] In this regard, in the present embodiment, the
pressure-feeding mode of the supply pump 2is controlled
through the electronic controller 10 such thatthe rail pres-
sure at the automatic stop of the engine is higher than a
target value PRidle of the rail pressure during idling, spe-
cifically, that the rail pressure becomes equal to a pre-
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determined pressure (hereinafter, referred to as target
rail pressure PRstp at the time of automatic stop) higher
than the target value PRidle. Furthermore, the opening
degree of the pressurereducing valve 7 is controlled such
that the pressure reducing valve 7 is maintained in a
valve-closed state during the automatic stop of the en-
gine, and the rail pressure at the restart of the engine
becomes equalto a target pressure (a targetrail pressure
PRstrt at the time of restart) required at the time of restart.
In this way, the rail pressure when it starts to restart the
engine is increased, so that the start-up time is thereby
reliably shortened.

[0026] With reference tothe flowchart of Fig. 2, the fuel
pressure control at the time of the automatic stop will be
described. A series of processes illustrated in the flow-
chart is repeated with a predetermined cycle during the
energization of the electronic controller 10.

[0027] As illustrated in Fig. 2, in the series of process-
es, itis first determined whether the automatic stop con-
dition is met (step S11). For example, it is determined
whether the automatic stop condition is met according to
whether conditions (a) to (d) illustrated below are met.

(a) The shift operation position is the neutral position
or the drive position.

(b) The running speed of the vehicle is equal to or
less than a predetermined speed.

(c) The accelerator stepping amount is 0.

(d) The brake pedal is stepped on.

[0028] When all the conditions (a) to (d) are met, it is
determined that the automatic stop condition is met in
the determination process of step S11 (step S11: YES),
and then it is determined whether engine stop determi-
nation has not been performed in step S12. It is deter-
mined whether the engine speed is 0. Immediately after
the automatic stop of the engine is made, the engine
speed has not dropped to 0. Therefore, determination is
made that the engine stop determination has not been
performed in the determination process of step S12 (step
S12: YES), and then the automatic stop target rail pres-
sure PRstp, which is a target value of the rail pressure
at the time of the automatic stop, is read in step S13. The
automatic stop target rail pressure PRstp has been set
as a value larger than the target value PRidle of the rail
pressure during idling (PRstp > PRidle). Then, in step
S14, the actual rail pressure PRa at that time is read.
Then, in step S15, the control valve 2a is fully opened to
drive the supply pump 2.

[0029] Then, in step S16, itis determined whether the
actual rail pressure PRa is equal to or more than the
automatic stop target rail pressure PRstp. When the rail
pressure is the automatic stop target rail pressure PRstp,
if the engine has been automatically stopped over a
standard automatic stop period, the automatic stop target
rail pressure PRstp is a value for guaranteeing that the
rail pressure at the time of the subsequent restart be-
comes equal to the restarting target rail pressure PRstrt,
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which will be described below. In the present embodi-
ment, the automatic stop targetrail pressure PRstp is set
through experimentations. The automatic stop target rail
pressure PRstp has been set as afixed value higher than
the restarting target rail pressure PRstrt (PRstp > PRstrt).
When the actual rail pressure PRa is equal to or more
than the automatic stop target rail pressure PRstp (step
S16: YES), the rail pressure is to be reduced, and then
the pressure reducing valve 7 is opened in step S17, and
the series of processes is temporarily suspended.
[0030] If the actual rail pressure PRa is smaller than
the automatic stop target rail pressure PRstp (step S16:
NO), the pressure reducing valve 7 is closed to increase
the rail pressure in step S18, and the series of processes
is temporarily suspended.

[0031] When the engine speed drops to 0 while the
series of processes is repeated, it is determined that the
engine stop determination has been performed in the de-
termination process of step S12 (step S12: NO), and then
the pressurereducing valve 7 is closedin step S18. Then,
the series of processes is temporarily suspended.
[0032] However, when the automatic stop condition is
not metin step S11, execution timing of the present proc-
ess is determined not to be reached, and the series of
processes is temporarily suspended.

[0033] Subsequently, with reference to the flowchart
of Fig. 3, the fuel pressure control at the time of the restart
will be described. A series of processes illustrated in the
flowchart is repeated with a predetermined cycle during
the energization of the electronic controller 10.

[0034] As illustrated in Fig. 3, in the series of process-
es, it is first determined whether the restart condition is
met (step S31). When any one of the conditions (a) to
(d) is not met, it is determined that the automatic stop
condition is not met, that is, the restart condition is met.
Then, in step S32, it is determined whether restart com-
pletion determination has not been performed. It is de-
termined whether the engine speed is equal to or more
than a restart completion determination speed. Immedi-
ately after the restart of the engine is made, the engine
speed is lower than the restart completion determination
speed. Therefore, determination is made that the restart
completion determination has not been performed in the
determination process of step S32 (step S32: YES), and
then the restarting target rail pressure PRstrt, which is a
target value of the rail pressure at the time of the restart,
is read in step S33. If the rail pressure is the restarting
target rail pressure PRstrt, the restarting target rail pres-
sure PRstrt is a value for guaranteeing that the rail pres-
sure will be increased, through the fuel pressure-feeding
from the supply pump 2, to a degree at which itis possible
to perform fuel injection into a cylinder initially that un-
dergoes the compression stroke at a predetermined tim-
ing in the compression stroke after the cylinder determi-
nation has been performed at the time of the restart., The
target rail pressure is set through experimentation in the
present embodiment. The restarting target rail pressure
PRstrt has been set as a value lower than the automatic
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stop target rail pressure PRstp (PRstrt < PRstp). Then,
in step S34, the actual rail pressure PRa at that time is
read.

[0035] Then, in step S35, itis determined whether the
actual rail pressure PRa is equal to or more than the
restarting target rail pressure PRstrt. If the actual rail
pressure PRa is equal to or more than the restarting tar-
get rail pressure PRstrt (step S35: YES), step S36 is ex-
ecuted to lower the rail pressure. Specifically, the supply
pump 2 is operated with the control valve 2a half-opened,
so that active fuel pressure-feeding by the supply pump
2 is not performed. Then, in step S37, the pressure re-
ducing valve 7 is opened, and the series of processes is
temporarily suspended.

[0036] On the other hand, if the actual rail pressure
PRa is smaller than the restarting target rail pressure
PRstrt (step S35: NO), step S38 is executed to increase
the rail pressure. Specifically, the supply pump 2 is op-
erated with the control valve 2a fully opened, so that the
active fuel pressure-feeding by the supply pump 2 is per-
formed. Then, step S39 is executed to increase the rail
pressure. Specifically, the pressure reducing valve 7 is
closed. The series of processes is then temporarily sus-
pended.

[0037] While the series of processesis being repeated,
if the engine speed is equal to or more than the restart
completion determination speed, it is determined that the
restart completion determination has been performed in
the determination process of step S32 (step S32: NO).
Therefore, the series of processes is temporarily sus-
pended.

[0038] However, if the restart condition is not met in
step S31, the series of processes is temporarily suspend-
ed.

[0039] With the controller for the diesel engine accord-
ing to the present embodiment as described above, the
advantages are obtained.

(1) The present embodiment employs a configura-
tion in which the pressure-feeding mode of the sup-
ply pump 2 is controlled through the electronic con-
troller 10 such that the fuel pressure (the rail pres-
sure) in the common rail 3 at the automatic stop of
the engine is higher than the target value PRidle of
the rail pressure during idling, specifically, that the
rail pressure becomes equal to the predetermined
pressure (the automatic stop target rail pressure
PRstp) higher than the target value PRidle. Further-
more, the present embodiment employs a configu-
ration in which the opening degree of the pressure
reducing valve 7 is controlled such that the pressure
reducing valve 7 is maintainedin a valve-closed state
during the automatic stop of the engine, and the rail
pressure at the restart of the engine becomes equal
to the target pressure (the restarting target rail pres-
sure PRstrt) required at the time of the restart. As
described above, the rail pressure at the automatic
stop of the engine is made higher than the target
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value PRidle of the fuel pressure during idling, and
the pressure reducing valve 7 is maintained in the
valve-closed state during the automatic stop of the
engine. This makes the rail pressure when the restart
of the engine higher than that in the case in which
such control is not performed. Furthermore, at the
restart of the engine, for example, when the rail pres-
sure is higher than the restarting target rail pressure
PRstrt, the pressure reducing valve 7 is opened, so
that the rail pressure can be made to reach the re-
starting targetrail pressure PRstrt easily and prompt-
ly. This allows initial fuel injection at the time of the
restart to be promptly performed. Consequently, at
the restart of the engine, it is possible to reliably
shorten the start-up time.

(2) Furthermore, the present embodiment employs
a configuration in which the opening degree of the
pressure reducing valve 7 is controlled such that the
actual rail pressure PRa at the automatic stop of the
engine becomes equal to the automatic stop target
rail pressure PRstp. As described above, at the au-
tomatic stop of the engine, the opening degree of
the pressure reducing valve 7 is controlled in addition
to the control of the pressure-feeding mode of the
supply pump 2, so that it is possible to easily allow
the actual rail pressure PRa to be the automatic stop
target rail pressure PRstp through the opening de-
gree control of the pressure reducing valve 7.

(3) Furthermore, in the present embodiment, at the
restart of the engine, the electronic

controller 10 controls the opening degree of the control
valve 2a to be in a fully-opened state when the actual rail
pressure PRa is lower than the restarting target rail pres-
sure PRstrt, but controls the opening degree of the control
valve 2a to be in a half-opened state when the actual rail
pressure PRa is equal to or more than the restarting tar-
get rail pressure PRstrt. In this way, when the actual rail
pressure PRa is equal to or more than the restarting tar-
get rail pressure PRstrt, the pressure-feeding amount of
the fuel by the supply pump 2 is restricted, so that it is
possible to suppress an increase in an engine load
caused by the driving of the supply pump 2. Furthermore,
as compared with a configuration in which the opening
degree of the control valve 2a is controlled to be in a fully
closed state when the actual rail pressure PRa is equal
to or more than the restarting target rail pressure PRstrt,
when the control valve 2a is fully opened and the fuel
pressure-feeding is performed, it is possible to facilitate
the fuel pressure-feeding.

[0040] However,the controller for the diesel engine ac-
cording to the present invention is not limited to the con-
figuration described in the above embodiment, and, for
example, can be implemented as the following example
obtained by appropriately modifying the embodiment.
[0041] The automatic stop condition and the restart
condition of the diesel engine are not limited to the con-
ditions described in the above embodiment, and may be
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modified to arbitrary conditions.

[0042] In the above embodiment, the automatic stop
target rail pressure PRstp is set as a fixed value. How-
ever, the setting of the predetermined pressure according
to the presentinvention is not limited thereto. For exam-
ple, even when the automatic stop period of the engine
is the same, leak amounts of fuel from parts constituting
the fuel supply system of the engine, such as the fuel
injection valve, the fuel pump, or the pressure reducing
valve, are different from each other. Thus the automatic
stop target rail pressure PRstp may be corrected based
on therail pressure at the time of the restart of the engine.
Thatis, when it is determined that the rail pressure at the
time of the restart of the engine is likely to be lower than
the restarting target rail pressure PRstrt, the automatic
stop target rail pressure PRstp may be corrected to be a
larger value. Meanwhile, when it is determined that the
rail pressure at the time of the restart of the engine is
likely to be higher than the restarting target rail pressure
PRstrt, the automatic stop target rail pressure PRstp may
be corrected to be a smaller value.

[0043] The above embodiment employs a configura-
tion in which at the restart of the engine, the electronic
controller 10 controls the opening degree of the control
valve 2a to be in a fully-opened state when the rail pres-
sure is lower than the restarting target rail pressure
PRstrt, but controls the opening degree of the control
valve 2a to be in a half-opened state when the rail pres-
sure is equal to or more than the restarting target rail
pressure PRstrt. However, the opening degree control
of the control valve at the time of the restart is not limited
thereto. At the restart of the engine, if the opening degree
of the control valve 2a is controlled to a first opening
degree when the rail pressure is lower than the restarting
target rail pressure PRstrt, but the opening degree of the
control valve 2ais controlled to a second opening degree,
which is smaller than the first opening degree, when the
rail pressure is equal to or more than the restarting target
rail pressure PRstrt, the first opening degree and the sec-
ond opening degree can be appropriately changed.
[0044] In the above embodiment, the opening degree
of the pressure reducing valve 7 is controlled such that
the rail pressure at the automatic stop of the engine be-
comes equal to the automatic stop target rail pressure
PRstp. However, a control configuration for allowing the
rail pressure to be the automatic stop target rail pressure
PRstp is not limited thereto. For example, at the auto-
matic stop of the engine, the pressure reducing valve 7
is maintained in a valve-closed state and the pressure-
feeding mode of the supply pump 2 is controlled, so that
it is possible to allow the rail pressure to become equal
to the automatic stop target rail pressure PRstp.

[0045] In the above embodiment, the supply pump 2
having the control valve 2a for adjusting the intake
amount of fuel and the engine-driven type pressurizing
unit 2b is described as an example. However, the con-
figuration of the fuel pump according to the present in-
vention is not limited thereto. In short, it is sufficient if it
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is possible to pressure-feed fuel to the accumulator con-
tainer provided in the fuel supply system of the engine
and to control the pressure-feeding mode thereof.

DESCRIPTION OF THE REFERENCE NUMERALS

[0046] 1 Fuel tank; 2 Supply pump; 2a Control valve;
2b Pressurizing unit; 3 Common rail; 4 Fuel addition
valve; 6 Injector; 7 Pressure reducing valve; 8 Fuel pres-
sure sensor; 10 Electronic controller (Pump control unit,
Opening degree control unit)

Claims

1. A controller for a diesel engine being applied to a
diesel engine provided with:

a fuel pump for pressure-feeding fuel to an ac-
cumulator container provided in a fuel supply
system of the engine and capable of controlling
a pressure-feeding mode of the fuel; and
apressure reducing valve for reducing fuel pres-
sure in the accumulator container,

wherein the controller automatically stops the
engine when a predetermined automatic stop
condition is met during idling of the engine and
restarts the engine when a predetermined re-
start condition is met during the automatic stop
of the engine, the controller being character-
ized by:

a pump control unitthat controls a pressure-
feeding mode of the fuel pump such that the
fuel pressure in the accumulator container
at the automatic stop of the engine is higher
than a target value of fuel pressure during
idling; and

an opening degree control unit that controls
an opening degree of the pressure reducing
valve such that the pressure reducing valve
is maintained in a valve-closed state during
the automatic stop of the engine, and that
the fuel pressure in the accumulator con-
tainer at the restart of the engine becomes
equal to a target pressure required at a time
of restart.

2. The controller for a diesel engine according to claim
1, characterized in that the opening degree control
unit controls the opening degree of the pressure re-
ducing valve such that the fuel pressure in the accu-
mulator container at the automatic stop of the engine
becomes equal to a predetermined pressure higher
than the target value.

3. The controller for a diesel engine according to claim
1 or 2, characterized in that the pump control unit
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controls the pressure-feeding mode of the fuel pump
such that the fuel pressure in the accumulator con-
tainer at the automatic stop of the engine becomes
equal to the predetermined pressure higher than the
target value.

The controller for a diesel engine according to any
one of claims 1 to 3, characterized in that

the fuel pump includes a control valve, which adjusts
an intake amount of fuel, and an engine-driven type
pressurizing unit, and

at the restart of the engine, the pump control unit
controls an opening degree of the control valve to
be a first opening degree when the fuel pressure in
the accumulator container is lower than the target
pressure, and controls the opening degree of the
control valve to be a second opening degree, which
is smaller than the first opening degree, when the
fuel pressure in the accumulator container is equal
or more than the target pressure.

The controller for a diesel engine according to claim
4, characterized in that at the restart of the engine,
the pump control unit controls the opening degree
of the control valve to be in a fully-opened state when
the fuel pressure in the accumulator container is low-
er than the target pressure, and controls the opening
degree of the control valve to be in a half-opened
state when the fuel pressure in the accumulator con-
tainer is equal to or more than the target pressure.
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Fig.3
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