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(57) ABSTRACT 
A method of and a device for controlling a pressure is pro 
vided in Which control performance of accumulation cham 
ber pressure is not deteriorated even in the presence of a 
disturbance by estimating, With observer control, a distur 
bance pressure that acts on an accumulation chamber (com 
mon rail) constituting an accumulator fuel injection apparatus 
adapted for use in a diesel engine and the like, and by cor 
recting a pump discharge command With a compensation 
value capable of compensating for the estimated disturbance 
pressure. 
Provision of a feedback control unit 42 capable of calculating 
a pump discharge command value of a fuel pump based on a 
pressure difference between an actual accumulation chamber 
pressure detected by a fuel pressure sensor 46 and a target 
pressure of an accumulation chamber and a disturbance 
observer control unit 44 capable of deriving a compensation 
value compensating the disturbance by the numerical model 
of the pump discharge command value to the fuel pump, the 
disturbance pressure acting on the accumulation chamber, 
and an accumulation chamber pressure by using a transfer 
function of the fuel pump and by estimating the disturbance 
pressure from the numerical model, and an output from the 
feedback control unit 42 is corrected With the disturbance 
compensation value from the disturbance observer control 
unit 44. 

8 Claims, 5 Drawing Sheets 
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METHOD OF AND DEVICE FOR 
CONTROLLING PRESSURE IN 
ACCUMULATION CHAMBER OF 

ACCUMULATION FUEL INJECTION 
APPARATUS 

TECHNICAL FIELD 

The present invention relates to a pressure control method 
and a pressure control device in an accumulation chamber (a 
common rail) adapted for use in constituting an accumulator 
fuel injection apparatus employed for a diesel engine and the 
like. 

BACKGROUND ART 

An accumulator (a common rail type) fuel injection appa 
ratus is constructed to implement pumping of fuel under a 
pressure to a common accumulation chamber by means of a 

high pressure fuel feed pump driven by an engine and to alloW 
a fuel injection noZZle of each cylinder to be connected to the 
accumulation chamber, so as to inject the high pressure fuel 
stored in the accumulation chamber to each cylinder of an 
internal combustion engine. 

The fuel injection amount to each cylinder is uniquely 
determined by a pressure prevailing in the accumulation 
chamber, i.e., an accumulation chamber pressure, and an 
electric conduction time for Which electricity to the fuel inj ec 
tion noZZles (injectors) provided for the respective cylinders 
lasts. 

Accordingly, accurate control of the accumulation cham 
ber pressure enables to achieve highly precise fuel injection 
control. 

In general, fuel pumping control from a fuel feed pump to 
an accumulation chamber often has, as shoWn in FIG. 7, both 
a feedback control unit 01 and a feedforWard control unit 02, 
and a feedforWard amount is obtained in the feedforWard 
control unit 02 from maps for each combination With a target 
pressure, a command value of fuel injection amount, and a 
number of engine revolutions. 

Then, an output of the feedback control unit 01 and an 
output of the feedforWard control unit 02 are added together 
and a pump discharge command value, for example an 
amount of plunger stroke as a pump discharge command 
value When a pump 03 is comprised of a plunger pump, is 
commanded to drive the pump 03 so as to feed the fuel to a 
common rail 04, and thus the pressure in the common rail 04 
is controlled so as to be maintained at determined target 
pressure. 

The maps used in the above-mentioned feedforWard con 
trol unit 02 are often obtained by experiment in advance. 
Another technique also may be applied to obtain a feedfor 
Ward amount from inverse characteristics of a formulation 
model of pump and common rail. 

For example, techniques disclosed in Patent Document 1 
(Japanese Laid-Open Patent Application No. 2005-76618) 
and Patent Document 2 (Japanese Laid-Open Patent Appli 
cation No. 2005-301764) are knoWn regarding pressure con 
trol in a common rail. 

In this Patent Document 1, a technique of using both feed 
forWard control and feedback control is disclosed, in Which 
pressure in the common rail is equaliZed by repeating a pro 
cedure of, in correspondence With the crank angle of an 
engine, detecting fuel pressure in the common rail to calculate 
a difference from predetermined target fuel pressure, output 
ting a part of the pres sure difference as a feedforWard amount, 
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2 
applying feedback control to the rest, and adding the feedfor 
Ward amount to an output of the feedback. 

In addition, Patent Document 2 creates a dynamic model 
for a common rail system and calculates a control amount in 
association With a target fuel pressure based on the model to 
thereby execute the feedforWard control. 

Nevertheless, since a feedforWard amount is determined by 
a combination of a target pressure, a command value of fuel 
injection amount, and a number of engine revolutions in the 
feedforWard control unit 02 shoWn in FIG. 7, if a disturbance 
is developed that acts as an unexpected control variable other 
than the target pressure, the fuel injection amount, and a 
?uctuation in the number of engine revolutions, such a dis 
turbance cannot be controlled for the reason that the distur 
bance is out of coverage for control. Therefore, the control 
performance must be deteriorated. Moreover, in case of cre 
ating multidimensional maps including control variables 
other than the target pressure, the command value of fuel 
injection amount, and the number of engine revolutions, there 
occurs a problem of increasing the number of test cases and 
thus requiring enormous amount of labor and efforts. 

In addition, although the technique of Patent Document 1 
complements a response delay of feedback control comple 
mented With feedforWard control using both the feedforWard 
control unit 02 and the feedback control unit 01, such control 
is insu?icient in a case that any unexpected disturbance is 
developed, and furthermore, the technique disclosed in Patent 
Document 2 does not exhibit su?icient control performance 
When a disturbance other than the conditions for creating the 
dynamic model of common rail system is developed. 

DISCLOSURE OF THE INVENTION 

The present invention Was, therefore, made in light of the 
described background, and the problem to be solved by the 
invention is to provide a pressure control method and a pres 
sure control device that do not deteriorate control perfor 
mance of accumulation chamber pressure even in the pres 
ence of any disturbance by estimating a disturbance pressure 
acting on an accumulation chamber (a common rail) Which 
constitutes an accumulator fuel injection apparatus applied to 
a diesel engine and the like With observer control, and by 
correcting a pump discharge command With a compensation 
value compensating for the estimated disturbance pressure. 

In order to solve the above-described problems, a ?rst 
aspect of the present invention provides a method of control 
ling an accumulation chamber pressure in an accumulator 
fuel injection apparatus, Which includes an accumulation 
chamber for storing fuel under pressure, a fuel injection 
noZZle for injecting the fuel in the accumulation chamber into 
an internal combustion engine, and a fuel pump for pumping 
the fuel under pres sure to the accumulation chamber, an accu 
mulator fuel injection apparatus controlling a pump discharge 
amount of the fuel pump to bring a fuel pressure prevailing in 
the accumulation chamber to a target pressure, Wherein the 
method comprises the steps of: calculating a pump discharge 
command value of the fuel pump by using feedback, based on 
a pres sure difference betWeen an actual accumulation cham 
ber pressure detected by a fuel pressure sensor and the target 
pressure of the accumulation chamber; producing a numeri 
cal model of the pump discharge command value of the fuel 
pump, a disturbance pressure acting on the accumulation 
chamber, and an accumulation chamber pressure by using a 
transfer function of the fuel pump; estimating a pressure of 
the disturbance from the numerical model; deriving a com 
pensation value to compensate for the disturbance by using a 
disturbance observer; and correcting an output calculated by 



US 8,210,155 B2 
3 

the feedback With the disturbance compensation value 
derived by the disturbance observer. 

In addition, a second aspect of the present invention pro 
vides a device for controlling accumulation chamber pressure 
in an accumulator fuel injection apparatus including: an accu 
mulation chamber for storing a pressuriZed fuel; a fuel inj ec 
tion noZZle for inj ecting the fuel in the accumulation chamber 
into an internal combustion engine; a fuel pump for pumping 
the fuel under pressure to the accumulation chamber; and 
control means for controlling a pump discharge amount of the 
fuel pump so as to bring a fuel pressure prevailing in the 
accumulation chamber to a target pressure, Wherein the con 
trol means comprises: a feedback control unit con?gured to 
calculate a pump discharge command value of the fuel pump 
by using feedback, based on a pressure difference betWeen an 
actual accumulation chamber pressure detected by a fuel 
pressure sensor and a target pressure in the accumulation 
chamber; and a disturbance observer control unit con?gured 
to generate a numerical model of the pump discharge com 
mand value of the fuel pump, a disturbance pressure acting on 
the accumulation chamber, and an accumulation chamber 
pressure by using a transfer function of the fuel pump, to 
estimate a disturbance pressure from the numerical model, 
and to derive a compensation value capable of compensating 
for the disturbance, and Wherein an output from the feedback 
control unit is corrected With a disturbance compensation 
value from the disturbance observer control unit. 

In accordance With the controlling method of the ?rst 
aspect of the present invention and the controlling device of 
the second aspect of the present invention, application of the 
disturbance observer controlling enables to produce the 
numerical model of the discharge command value of the fuel 
pump, the disturbance pressure acting on the accumulation 
chamber, and the accumulation chamber pressure by using 
the transfer function of the fuel pump, to estimate the distur 
bance pressure from the numerical model, and to derive the 
compensation value that is capable of compensating the dis 
turbance to thereby correct the output value of the feedback 
controlling With the compensation value. Therefore, compen 
sation performance against the disturbance is more improved 
than the prior art in Which the control is conducted by using 
the feedback control together With the feedforWard control. 

That is to say, since the disturbance per se is derived from 
the numerical model for estimation, control accuracy against 
the disturbance is more improved in comparison With a con 
ventional case Where the disturbance is preliminarily set in a 
map as conditions. 

Further, a lot of time and labor to be used for creating 
multidimensional maps by adding disturbance conditions are 
not needed and thus, the controlling of the pres sure prevailing 
in the accumulation chamber can be achieved by extremely 
simple means. 

Moreover, in the ?rst aspect of the present invention, the 
internal combustion engine is preferably comprised of a die 
sel engine, and an output from the feedforWard control unit 
that calculates the pump discharge command value prelimi 
narily set, based on the target pressure, the number of engine 
revolutions, and the command value of fuel injection amount 
is preferably added further to the feedback output. In addi 
tion, in the second aspect of the present invention, it is pre 
ferred that an internal combustion engine is comprised of a 
diesel engine, and the device further comprises a feedforWard 
control unit that calculates a pump discharge command value 
preliminarily set, based on the target pressure, the number of 
engine revolutions, and the command value of fuel injection 
amount, and an output from the feedforWard control unit is 
preferably added to the feedback output. 
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4 
In accordance With the con?guration of the control method 

of the ?rst aspect of the present invention and the control 
device of the second aspect of the present invention, since a 
high responsivity in the feedforWard control is added, a high 
responsivity due to the feedforWard control is ensured and in 
addition, because of the fact that the disturbance compensa 
tion is effected by the disturbance observer control, the con 
trol performance is furthermore improved. 

Moreover, in the ?rst aspect of the present invention, the 
disturbance observer preferably blocks an output of the dis 
turbance compensation value if the derived disturbance com 
pensation value exceeds a given chosen range, and in the 
second aspect of the present invention, the disturbance 
observer control unit preferably includes a limiter capable of 
blocking an output of the disturbance compensation value if 
the derived disturbance compensation value exceeds a given 
range. 

In accordance With such con?gurations of the ?rst and 
second aspects of the present invention, When the disturbance 
compensation value exceeds a given chosen range, blocking 
of the output of the disturbance compensation value is per 
formed so as to prohibit the disturbance observer control to be 
executed, Whereby control is carried out only With either only 
the feedback control or both the feedback control and the 
feedforWard control. 

Thus, it Will be understood from the foregoing that since 
the accumulation chamber and the fuel pump can be protected 
by providing the output of the disturbance observer With such 
a limitation that divergence of the observer control output 
may be avoided even if any extraordinarily large disturbance 
is developed, reliability of compensation function exhibited 
by the disturbance observer control is improved. 

It should here be noted that blocking of the output, in a case 
that an output of the disturbance observer exceeding the limi 
tation lasts for a certain period of time in sequence, can 
prevent occurrence of stopping of the control due to any 
transient disturbance. 

In accordance With the present invention, it is possible to 
provide a method of and a device for controlling a pressure in 
an accumulation pressure chamber that constitutes an accu 

mulator fuel injection apparatus applied to a diesel engine and 
the like, Which method and device estimate, With observer 
control, a disturbance pressure that acts on the accumulation 
chamber (common rail) constituting the accumulator fuel 
injection apparatus, and correct a pump discharge command 
With a compensation value compensating for the estimated 
disturbance pressure and therefore, control performance in 
the controlling of accumulation chamber pressure cannot be 
deteriorated even in the presence of the disturbance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an overall schematic vieW of an accumulator fuel 
injection apparatus, according to the present invention, 
applied to a diesel engine. 

FIG. 2 is an illustration of system overvieW for numerical 
modeling by disturbance observer control. 

FIG. 3 is a block diagram of control logic for the ?rst 
embodiment. 

FIG. 4 is a block diagram of control logic for the second 
embodiment. 

FIG. 5 is a block diagram of control logic for the third 
embodiment. 

FIG. 6 is a block diagram of control logic for the fourth 
embodiment. 



US 8,210,155 B2 
5 

FIG. 7 is a block diagram of control logic for illustrating 
the prior art. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Preferred embodiments of the present invention Will noW 
be described more in detail by exempli?cation With reference 
to the accompanying draWings. It is intended, hoWever, that 
unless particularly speci?ed, dimensions, materials, forms, 
relative positions and so forth of the constituent parts and 
elements in the embodiments Will be interpreted as illustra 
tive only not as limitative of the scope of the present inven 
tion. 

(First Embodiment) 
The ?rst embodiment of the present invention is described 

With reference to FIGS. 1 through 3. 
FIG. 1 is an overall schematic vieW of an accumulator fuel 

injection apparatus 1 according to an embodiment of the 
present invention, applied to a diesel engine 3. The accumu 
lator fuel injection apparatus 1 is provided With a common rail 
(accumulation chamber) 5 for storing pressurized fuel, fuel 
injection noZZles 7 for injecting the fuel in the common rail 5 
into the inside of combustion chambers of the diesel engine 3, 
a high pressure fuel pump (fuel pump) 11 for pumping and 
feeding the fuel under pressure to the common rail 5, and 
control means 13 Which controls a pump discharge amount of 
the high pressure fuel pump 11 so as to determine the fuel 
pressure in the common rail 5 as a target pressure. 

Further, the fuel is fed to the high pressure fuel pump 11 
from a fuel tank 23 via a fuel feed pump 15, a relief valve 17, 
a check valve 19, and a fuel feed pipe 21, and the high 
pressure fuel is fed to the common rail 5 from the high 
pressure fuel pump 11, via a check valve 25, and a commu 
nicating pipe 26. 
When the fuel feed pump 15 feeds the fuel under a pres sure 

higher than a determined pres sure, the relief valve 17 releases 
a part of the fuel pressure by releasing the fuel from the fuel 
feed pipe 21 to the fuel tank 23. In addition, While a plunger 
27 of the high pressure fuel pump 11 rises, the check valve 19 
blocks the fuel feed pipe 21 to prevent a back?oW. The check 
valve 25 also prevents high pressure fuel from ?oWing back 
from the accumulation chamber 5 to the high pressure fuel 
pump 11. 

The high pressure fuel pump 11 is shoWn, for example, in 
the form of a plunger type. The fuel is pressuriZed by vertical 
reciprocation of the plunger 27, in a plunger chamber 29, by 
a cam 31 driven by the diesel engine 3. Then, by controlling 
an effective stroke of the plunger 27, such as modifying the 
cam pro?le, With signals from the control means 13 described 
later, the fuel discharge amount fed to the common rail 5 is 
controlled, and thus the fuel pressure in the common rail 5 is 
controlled at a constant pressure. 

The high pressure fuel from the common rail 5 is fed to the 
fuel injection noZZles 7 of each cylinder via feed pipelines 33, 
and is controlled in injection timing and injection amount of 
fuel to each cylinder by controlling opening and closing of 
electromagnetic valves 35 provided With the fuel injection 
noZZles 7 of each cylinder. In addition, from the fuel injection 
noZZles 7, the fuel left uninjected is returned to the fuel tank 
23 through a fuel return pipe 37. 

In the accumulator fuel injection apparatus 1 constituted as 
described above, the control means 13 is provided With a 
feedforWard control unit 40, a feedback control unit 42, and a 
disturbance observer control unit 44. 

Then, a signal from a fuel pressure sensor 46 detecting an 
actual pressure of the common rail 5 is inputted to the control 
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6 
means 13 and thus, the actual pressure, a number of engine 
revolutions, a command value of a target fuel injection 
amount (engine load) are inputted, respectively. 

In the feedback control unit 42, an amount of feedback 
control is calculated by PID control based on a pressure 
difference betWeen target pressure of the common rail 5 pre 
determined by the operational conditions of the engine (num 
ber of revolutions, loads) and an actual pressure of the com 
mon rail 5 detected by the fuel pressure sensor 46, and thus a 
pump discharge command value is calculated. 

In addition, in the disturbance observer control unit 44, a 
formulation model of the system shoWn in FIG. 2 is created to 
predict disturbance. 

FIG. 2 shoWs a system indicating output pressure When 
disturbance pressure (P D) affects after passing through trans 
fer characteristics (G(s)) of pump and common rail system 
using an effective stroke (AP) of the high pressure fuel pump 
as an input, that is using a pump discharge amount as an input. 
It should be noted that the transfer characteristics (G(s)) of the 
pump and common rail system is a transfer function of a 
pump, and is a function expressing corelationship of the pres 
sure in the common rail relative to the effective stroke of the 
plunger pump. 
The system of FIG. 2 is formulated as Expression (1), 

beloW. 

P R: Pressure of Common Rail 
PD: Disturbance Pressure 
AP: Pump Effective Stroke 
Accordingly, disturbance pressure P D can be estimated by 

Expression (2), beloW. 

To estimate the disturbance pressure, the pump effective 
stroke and the pressure of the common rail have to be 
detected. Although the pressure of the common rail is detect 
able With the sensor, the pump effective stroke is dif?cult to be 
detected, and therefore, given is pump effective stroke 
APzcommand value of pump effective stroke AR, a distur 
bance pressure estimated value PD is derived by Expression 
(3). 

PD IP12- G(S)AR (3) 

The disturbance pressure can be compensated for by 
changing the pump effective stroke. Accordingly, the distur 
bance pressure estimated value is converted into a pump 
effective stroke compensation value AH. 
The conversion is carried out by utiliZing an inverse func 

tion GP_1(s) of a linear pump transfer function GP(s) as 
Expression (4). 

AHIGPTIQOPDIGPTI (S)PR_AR (4) 

If there is a differential term in the inverse function 
GP_1(s),a noise signal in a common rail pressure signal is also 
differentiated to eventually cause any vibration in the com 
mon rail. Observer bandWidth (DD is thus introduced, and the 
result of executing the ?ltcring equation is represented as 
Expression (5). 

Based on the pump effective stroke compensation value A' 
processed With a bandWidth derived as above, an output from 
the feedback control unit 42 (FIG. 3) is corrected. 
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As shown in the block diagram of control logic in FIG. 3, a 
target common rail pressure predetermined from operational 
conditions and an actual value of common rail pressure 
detected by the fuel pressure sensor 46 are inputted via a 
subtractor 48 to the feedback control unit 42, and then relative 
to the pump effective stroke (pump discharge command 
value) of the output value from the feedback control unit 42, 
the above-described pump effective stroke compensation 
value A' processed With a bandWidth, Which is an output value 
of the disturbance observer control unit 44, is inputted to a 
subtractor 50 to correct the output value of the feedback 
control unit 42. 

In this disturbance observer control unit 44, actual com 
mon rail pressure PR, including disturbance pressure acting 
on the common rail 5, that is pressure ?uctuation Within the 
common rail 5 due to fuel injection from the fuel injection 
noZZles 7 to respective cylinders, pressure ?uctuation based 
on mechanical vibrations due to injection by the fuel injection 
noZZles 7, etc., is inputted from the fuel pressure sensor 46. 

Then, an inverse function unit 52 of a pump transfer func 
tion is multiplied, and the command value AR of pump effec 
tive stroke is subtracted from the result in an adder/subtractor 
54, and then a ?ltering unit 56 of a vibration frequency band 
Width of the bandWidth (DD is multiplied With the result to 
obtain the pump effective stroke compensation valueA' based 
on Expression (5) in Which the high frequency components 
for noise is removed. 

Then, the output from the feedback control unit 42 is cor 
rected in the subtractor 50, and the command value of pump 
effective stroke after correction is inputted to the transfer 
characteristics unit 58 of the pump and common rail system. 

In practice, the discharge amount is controlled by a com 
mand indicating the plunger stroke of the high pressure fuel 
pump 11. 

According to the ?rst embodiment described above, by 
estimating disturbance pressure in the disturbance observer 
control unit 44 from a command value of pump effective 
stroke and actual common rail pressure and by deriving a 
pump effective stroke compensation value that compensates 
the disturbance pressure to Zero, the output from the feedback 
control unit 42 is corrected to calculate the command value of 
pump effective stroke, so that the compensation performance 
against disturbance is more improved than the control using 
both feedback control and feedforWard control according to 
the prior art. 

In other Words, since a disturbance per se is derived from a 
numerical model for estimation, control accuracy for the dis 
turbance is more improved in comparison With a case Where 
a disturbance is preliminarily set in a map as one of condi 
tions. 

Further, a lot of time and a lot of labor and efforts that are 
needed for creating multidimensional maps by adding distur 
bance conditions are not required, and the pressure in the 
accumulation chamber can be controlled by the extremely 
simple means. 

(Second Embodiment) 
Next, With reference to FIG. 4, the second embodiment is 

described hereinbeloW. 
In the second embodiment, a feedforWard control unit 40 is 

further added to the ?rst embodiment. Target common rail 
pressure is set that is predetermined by engine operational 
conditions, Which are a number of engine revolutions and a 
command value of target fuel injection amount (engine load), 
inputted to the control means 13, and a command value of a 
pump effective stroke pre-mapped based on the experiments 
conducted is preliminarily calculated in this feedforWard con 
trol unit 40, based on the number of engine revolutions, the 
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8 
command value of target fuel injection amount, and a target 
accumulation chamber pressure. 

Then, the command value of the pump effective stroke 
calculated in this feedforWard control unit 40 is added to a 
command value from the feedback control unit 42 in an 
adder/subtractor 60, and the pump effective stroke compen 
sation value A' derived in the disturbance observer control 
unit 44 as described in the ?rst embodiment is subtracted for 
correction, and thus a command value of the pump effective 
stroke is calculated. 

Accordingly, a high responsivity due to the feedforWard 
control unit 40 is secured by adding the high responsivity of 
the feedforWard control unit 40, and an entire control perfor 
mance is furthermore improved by the disturbance compen 
sation executed by the disturbance observer control unit 44. 
(Third Embodiment) 

Next, With reference to FIG. 5, the third embodiment is 
described. 

In the third embodiment, a limiter 65 is provided to the ?rst 
embodiment in a disturbance ob server control unit 67 to avoid 
any divergence of the disturbance ob server control. The other 
construction and arrangement are similar to the ?rst embodi 
ment. 

As shoWn in FIG. 5, in a case that a pump effective stroke 
compensation value A' outputted from the disturbance 
observer control unit 44 exceeds a given range H, the limiter 
65 is operated to turn off a sWitch 69 provided With an output 
line and to block the output from the disturbance observer 
control unit 67. 

Since the common rail 5 and the high pressure fuel pump 
11 can be protected by providing such limitation for the 
disturbance observer output and avoiding the divergence of 
the observer control output When extraordinarily large distur 
bance is developed, reliability of the pump effective stroke 
compensation value A' by the disturbance observer control 
unit 44 is improved. 

It should be noted that blocking the output, in a case that an 
output exceeding the limitation is continued for a certain 
period of time in sequence, can prevent stopping control due 
to the transiently developed disturbance, and thus the reliabil 
ity of the disturbance observer control unit 44 can be even 
further improved. 
(Fourth Embodiment) 

Next, With reference to FIG. 6, the fourth embodiment is 
described. 
The fourth embodiment has a con?guration such that both 

the described second and third embodiments are incorporated 
therein, and as shoWn in FIG. 6, the control construction is 
added With a feedforWard control unit 40 and is provided With 
a limiter 65 for disturbance observer control. 

According to such fourth embodiment, high responsivity 
due to the feedforWard control unit 40 is secured, and the 
operational reliability of the disturbance observer control unit 
44 is improved by including the limiter 65, and thus, both 
reliability and control performance for the disturbance pres 
sure are more improved. 

Industrial Applicability 
According to the present invention, since deterioration in 

control performance of accumulation chamber pressure can 
be prevented even in the presence of any disturbance by 
estimating a disturbance pressure, With observer control, act 
ing on the accumulation chamber (common rail) constituting 
the accumulator fuel injection apparatus applied to a diesel 
engine and the like, and by correcting the pump discharge 
command With a compensation value compensating the esti 
mated disturbance pressure, the present invention is useful for 
application to a method of controlling accumulation chamber 
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pressure of accumulator fuel injection apparatus, such as a 
diesel engine and the like, and a pressure control device. 

The invention claimed is: 
1. A method of controlling an accumulation chamber pres 

sure in an accumulator fuel injection apparatus, Which com 
prises an accumulation chamber for storing a fuel under pres 
sure, a fuel injection noZZle for injecting the fuel in the 
accumulation chamber into an internal combustion engine, 
and a fuel pump for pumping the fuel to the accumulation 
chamber, an accumulator fuel injection apparatus controlling 
a pump discharge amount of the fuel pump to bring a fuel 
pressure prevailing in the accumulation chamber to a target 
pressure, 

Wherein the method comprises the steps of: 
calculating a pump discharge command value of the fuel 
pump by using feedback, based on a pressure difference 
betWeen an actual accumulation chamber pressure 
detected by a fuel pressure sensor and the target pres sure 
of the accumulation chamber; 

producing a numerical model of the pump discharge com 
mand value of the fuel pump, a disturbance pressure 
acting on the accumulation chamber, and accumulation 
chamber pressure using a transfer function of the fuel 
Pump; 

estimating a pres sure of the disturbance from the numerical 

model; 
deriving a compensation value to compensate for the dis 

turbance by using a disturbance observer; and 
correcting an output calculated by the feedback With the 

disturbance compensation value derived by the distur 
bance observer. 

2. A method of controlling an accumulation chamber pres 
sure in an accumulator fuel injection apparatus according to 
claim 1, Wherein the internal combustion engine is comprised 
of a diesel engine, and Wherein an output from a feedforWard 
control unit calculating a pump discharge command value 
preliminarily set, based on the target pressure, a number of 
engine revolutions, and a command value of the fuel injection 
amount is further added to the output calculated by the feed 
back. 

3. A method of controlling an accumulation chamber pres 
sure of an accumulator fuel injection apparatus according to 
claim 1 Wherein the disturbance observer blocks an output of 
the disturbance compensation value When the derived distur 
bance compensation value exceeds a given range. 

4. A device for controlling an accumulation chamber pres 
sure in an accumulator fuel injection apparatus, Which 
includes an accumulation chamber for storing a fuel under 
pressure; 
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a fuel inj ection noZZle for injecting the fuel in the accumu 

lation chamber into an internal combustion engine; a 
fuel pump for pumping the fuel to the accumulation 
chamber; and control means for controlling a pump dis 
charge amount of the fuel pump to bring a fuel pressure 
prevailing in the accumulation chamber to a target pres 
sure, 

Wherein the control means comprises: a feedback control 
unit con?gured to calculate a pump discharge command 
value of the fuel pump by using feedback, based on a 
pressure difference betWeen an actual accumulation 
chamber pressure detected by a fuel pressure sensor and 
a target pressure in the accumulation chamber; and a 
disturbance observer control unit con?gured to generate 
a numerical model of the pump discharge command 
value of the fuel pump, a disturbance pressure acting on 
the accumulation chamber, and an accumulation cham 
ber pressure by using a transfer function of the fuel 
pump, to estimate a disturbance pressure from the 
numerical model, and to derive a compensation value 
capable of compensating for the disturbance, and 

Wherein an output from the feedback control unit is cor 
rected With the compensation value of the disturbance, 
Which comes from the disturbance observer control unit. 

5. A device for controlling an accumulation chamber pres 
sure in an accumulator fuel injection apparatus, according to 
claim 4, Wherein an internal combustion engine is comprised 
of a diesel engine, and the device further comprises a feed 
forWard control unit con?gured to calculate a pump discharge 
command value preliminarily set, based on the target pres 
sure, a number of engine revolutions, and a command value of 
fuel injection amount, and an output from the feedforWard 
unit is added to the output of the feedback unit. 

6. A device for controlling an accumulation chamber pres 
sure in an accumulator fuel injection apparatus, according to 
claim 4 Wherein the disturbance observer control unit com 
prises a limiter con?gured to block an output of the distur 
bance compensation value When the derived disturbance 
compensation value exceeds a given range. 

7. A method of controlling an accumulation chamber pres 
sure of an accumulator fuel injection apparatus according to 
claim 2 Wherein the disturbance observer blocks an output of 
the disturbance compensation value When the derived distur 
bance compensation value exceeds a given range. 

8. A device for controlling an accumulation chamber pres 
sure in an accumulator fuel injection apparatus, according to 
claim 5 Wherein the disturbance observer control unit com 
prises a limiter con?gured to block an output of the distur 
bance compensation value When the derived disturbance 
compensation value exceeds a given range. 

* * * * * 


