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(54) FUEL PRESSURISING DEVICE

(57) A pressurising device of a direct fuel injection
equipment comprising a digital inlet metering valve con-
trolling an inlet fluid communication to a pump and where-
in, the DIMV switches to an open state after said the

pump initiates a filling phase (PF) and, switches to a
closed state when approaching the end of said filling
phase (PF).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a pressurising
device of a fuel injection equipment wherein a single me-
tering valve controls the inlet flow into a high pressure
pump performing one or two pumping cycles.

BACKGROUND OF THE INVENTION

[0002] A diesel fuel injection equipment arranged on
an internal combustion engine comprises a high pressure
pump receiving a low pressure upstream fuel flow and
delivering to a common rail and to injectors a high pres-
sure downstream flow. An inlet metering valve connected
to a command unit limits said upstream flow to the quan-
tity required to match the engine torque and power de-
mand.
[0003] Unfortunately, said high pressure diesel pumps
often suffer a drop in volumetric efficiency due to an in-
ability to fill the pumping chamber at high speeds. This
is becoming notably more of a problem with the pumps
needing to run at engine speeds of up to 6000RPM. This
problem is made worse with twin headed pumps, the big-
gest known restriction being said inlet metering valve.

SUMMARY OF THE INVENTION

[0004] Accordingly, it is an object of the present inven-
tion to resolve the above mentioned problems in provid-
ing a pressurising device of a direct fuel injection equip-
ment (FIE) of a diesel internal combustion engine, said
pressurising device comprising a digital inlet metering
valve (DIMV), controlling an inlet fluid communication to
a pump performing, in use, a pumping cycle in a pumping
head, said cycle being the alternation of a filling phase
and a compression phase. The DIMV switches to an open
state after said cycle initiates a filling phase and, switches
to a closed state when approaching the end of said filling
phase.
[0005] Also, the DIMV and the pump are integrated in
a single housing forming in compact assembly of the FIE.
also, the pump comprises:

- the pumping head defining a compression chamber
having an inlet controlled by an inlet valve and an
outlet controlled by an outlet valve and, a piston re-
ciprocally moving, in use, between BDC and TDC
along a pumping axis to perform said pumping cycle.

[0006] The DIMV comprises an electro 2-way valve
controlling the inlet into a buffer chamber connected to
the inlet.
[0007] Also, in use, in open state of the DIMV the fuel
fills said buffer chamber and from there fills the compres-
sion chamber of the pumping head that is in filling phase
PF and which volume increases.

[0008] Also, the pump is a twin-head-pump perform-
ing, in use, said first pumping cycle in said first pumping
head and, a second pumping cycle in a second pumping
head, said cycles being the alternation of a filling phase
and a compression phase, said first and second cycles
being in opposition of phase of one another so that, the
compression phase of a cycle is simultaneous to the filling
phase of the other cycle. The DIMV controls the inlet fluid
communication to said twin-head-pump and it switches
to an open state after either cycle initiates a filling phase
and, switches to a closed state when approaching the
end of said filling phase.
[0009] Also, the DIMV and the twin-head-pump are in-
tegrated in a single housing forming in compact assembly
of the FIE.
[0010] Also, in use, low pressure fuel exiting the DIMV
is delivered to the twin-head-pump wherein it is com-
pressed in the first pumping cycle or in the second pump-
ing cycle.
[0011] Also, the twin-head-pump comprises:

- the first pumping head defining a first compression
chamber having a first inlet controlled by a first inlet
valve and a first outlet controlled by a first outlet valve
and, a first piston reciprocally moving, in use, be-
tween BDC and TDC along a first axis to perform
said first pumping cycle;

- the second pumping head defining a second com-
pression chamber having a second inlet controlled
by a second inlet valve and a second outlet controlled
by a second outlet valve and, a second piston recip-
rocally moving, in use, between BDC and TDC along
a second axis to perform said second pumping cycle
and wherein,

the digital inlet metering valve DIMV comprises an electro
2-way valve controlling the inlet into a buffer chamber
connected to the first inlet and to the second inlet.
[0012] Also, in use, in open state of the DIMV the fuel
fills said buffer chamber and from there fills the compres-
sion chamber, of the pumping head, that is in filling phase
PF and which volume increases.
[0013] The invention further extends to a fuel injection
equipment for a diesel internal combustion engine, said
FIE comprising a pressurising unit as previously de-
scribed.
[0014] The invention further extends to a control meth-
od of a fuel injection equipment as claimed in claim, the
method comprising the following steps:

- receiving signals enabling to determine the quantity
of fuel required to be injected in the engine;

- computing the duration that the DIMV needs to be
in open state to enable said required quantity of fuel
to enter the pump ;

- switching the DIMV to said open state when the
pumping cycle initiates a filling phase;

- switching the DIMV to the closed state when the du-
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ration time has lapsed.

[0015] The step switching the DIMV to an open state
enables fuel to fill the buffer chamber when the pumping
cycle initiates a filling phase, the inlet valves being closed
preventing fuel entry into the compression chamber then,
subsequent to said switching step, the method comprises
the step

- keeping the DIMV in said open state when the inlet
valve opens.

[0016] The method may comprise the following steps:

- computing the duration that the DIMV needs to be
in open state to enable said required quantity of fuel
to enter the twin-head-pump ;

- switching the DIMV to said open state when either
one of the pumping cycles initiates a filling phase;

- switching the DIMV to the closed state when the du-
ration time has lapsed.

[0017] The step switching the DIMV to an open state
enables fuel to fill the buffer chamber when either of the
pumping cycles initiates a filling phase, both first and sec-
ond inlet valves, being closed preventing fuel entry into
the compression chambers then, subsequent to said
switching step, the method comprises the step

- keeping the DIMV in said open state when either one
of the first or second inlet valve opens.

[0018] The invention further extends to an electronic
command unit adapted execute a method as described
above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The present invention is now described by way
of example with reference to the accompanying drawings
in which:

Figure 1 is a partial sketch of a fuel injection equip-
ment comprising a pressurising device as per the
invention.
Figure 2 is a pumping cycle of a pressurising device
of figure 1.
Figure 3 is a second embodiment of a pressurising
device as per the invention.
Figure 4 is a plot of two pumping cycles in opposition
of phase as performed by said second embodiment
of figure 3.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] In reference to the figures 1 and 2, a diesel in-
ternal combustion engine provided with a direct fuel in-
jection equipment 6 is controlled by a command unit

(ECU) 8. In use, diesel fuel stored in a tank at low pres-
sure, or atmospheric pressure, is sent to a pressurising
device 10 comprising a digital inlet metering valve 12,
hereafter DIMV 12, and a high pressure pump 14. After
being pressurised in said pump 14, the fuel is delivered
to a common rail then to fuel injectors, which along with
the tank are drawn in dotted lines in the figures.
[0021] The pump 14 comprises a pumping head 16
and, upon command signals received from the ECU 8
the DIMV 12 controls the upstream flow entering said
pumping head 16. The DIMV 12 is an electro actuated
2-way valve comprising an actuator such as a solenoid,
controlling a valve member opening, or closing, the fuel
entry into a buffer chamber 20 wherefrom said fuel is
oriented toward the pumping head 16; said pumping
head 16 performing a pumping cycle C1, shown in figure
2, that is the alternation of a filling phase PF and of a
compression phase PC.
[0022] In an alternative not shown, the pump 14 com-
prises two or more pumping heads, all performing a
pumping cycle in phase with each other. The buffer cham-
ber 20 is, in this alternative, in fluid communication with
all the pumping heads of the pump 14.
[0023] In the pumping head 16, fuel is pressurised in
a compression chamber 22 defined at the end of a bore
24 in which a piston 26 urged by a rotating cam 28 is
reciprocally guided along a pumping axis X1. During the
filling phase PF, when the piston moves from TDC (top
dead center) to BDC (bottom dead center), pressure
drops in said compression chamber 22 opening an inlet
32 by moving an inlet valve member 30. Fuel at low pres-
sure is sucked through said inlet 32 in said compression
chamber 22. During the following compression phase PC
when the piston moves from BDC to TDC, the pressure
in said compression chamber 22 rises moving the inlet
valve member 30 into a closed position of the inlet 32.
The fuel is then pressurised in said compression cham-
ber 22 prior to being expelled when said pressure over-
comes a threshold forcing a outlet valve member 34 to
open an outlet 36.
[0024] The figures show a single rotating cam urging
the pistons but, in alternative embodiments, the pump 14
may comprise several cams.
[0025] In a multi-head pump 14, all heads being in
phase and performing the same pumping cycle C1, the
cam 28 is can be a multi-lobe cam and, the pumping axes
are arranged to create the simultaneity of the pumping
cycles. For instance, in a two head pump an elliptical cam
having two lobes, may urge simultaneously two pistons
opposed at 180° and, in a four head pump, a square
came (with rounded corners) simultaneously urges four
piston arranged at 90° from each other.
[0026] Typically, the inlet valve members 30 is a pas-
sive valve moving under the influence of pressure differ-
ence between the compression chamber and the other
side of the valve member, the inlet channel. In other al-
ternatives, the valve 30 can cooperate with an actuator,
such as a solenoid, which advances the opening or re-
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tards the closing of the valve member.
[0027] Thanks to this arrangement, a DIMV 12 controls
the inlet to the pumping head. The following sequence,
illustrated by figure 2 where the cycle C1 starts with a
filling phase PF describes steps of a method 100 exe-
cuted by the ECU 8 in order to control the fuel quantity
compressed in the compression chamber.
[0028] The control method 100 comprises the following
steps:

- receiving 110 signals enabling to determine the
quantity of fuel required to be injected in the engine;

- computing 120 the duration that the DIMV 12 needs
to be in open state to enable said required quantity
of fuel to enter the pump 14;

- keeping 134 the DIMV 12 in said open state when
the inlet valve 30 opens;

- switching 130 the DIMV 12 to said open state when
pumping cycle C1 initiates a filling phase PF;

- switching 140 the DIMV 12 to the closed state when
the duration time has lapsed.

[0029] The steps of this method 100 are detailed in
reference to figure 2 where points are identified and com-
mented:

Point P1

1 the pumping cycle C1 is at TDC and, pres-
surised fuel is expelled out of the compression
chamber 22,
1 the inlet 32 is closed, the outlet 36 is open,
1 the ECU 8 commands to open the DIMV 12
for the fuel to enter and fill the buffer chamber 20.

Point P2 just after point P1

1 the cycle C1 starts a filling phase PF, the
pressure in the compression chamber 22 starts
to drop,
1 the inlet 32 opens enabling fuel in the buffer
chamber 20 to enter the compression chamber
22,
1 the outlet 36 closes.
1 the ECU 8 keeps the open command sent to
the DIMV 12 for allowing fuel to flow through the
buffer chamber 20 and directly in the compres-
sion chamber 22.

Point P3

1 the pumping cycle C1 approaches the end of
the filling phase PF,
1 the inlet 32 remains open,
1 the outlet 36 remains closed,
1 as the duration computed at the method step
120 is reached, the ECU 8 commands to close
the DIMV 12 and, depending on pressure differ-

ence between the buffer chamber 20 and the
compression chamber 22, fuel in the buffer
chamber 20 continues, for a very short while, to
enter the compression chamber 22.

Point P4 just after point P3

1 the pumping cycle C1 further approaches the
end of the filling phase PF, the pressure in the
compression chamber 22 is now superior to the
pressure in the buffer chamber 20,
1 the inlet 32 closes and, the outlet 36 remains
closed,
1 the DIMV 12 remains closed until the next
filling phase starting with a new point P1.

[0030] As can be followed through the pumping cycle
and the sequence of points, the fuel enters the compres-
sion chamber as soon as the inlet valve opens at begin-
ning of the filing phase PF and, when the DIMV 12 closes
the pressure difference between the buffer chamber 20
and the compression chamber cancels very rapidly, this
closing the inlet valve and ending said fuel entry right
after closing the DIMV 12. The fuel quantity in the com-
pression chamber is then controlled by closing the DIMV
12.
[0031] During a filling phase PF, the pressure drops in
the compression chamber and:

in a first step, at very beginning of said filling phase
PF, the DIMV 12 opens while the inlet is still closed.
Fuel only enters and fills the buffer chamber 20
wherein pressure rises;
in a subsequent second step said rising pressure in
the buffer chamber overcomes said dropping pres-
sure in the compression chamber and consequently
the inlet opens. The DIMV 12 remaining open, fuel
in the buffer chamber enters the compression cham-
ber and, a fuel flow can directly go through the cham-
ber 20 in the compression chamber and,
in a final third step at completion of the computed
opening duration of the DIMV 12, the fuel quantity
needed to match the engine demand has entered
the compression chamber, the DIMV 12 closes, the
pressure in the buffer chamber 20 drops quickly and,
this is immediately followed by closing of the inlet.

[0032] In reference to the figures 3 and 4 is presented
a second embodiment of the invention wherein the pres-
surising device 10 of the fuel injection equipment 6 com-
prises the DIMV 12, and a twin-head-pump 14.
[0033] To ease and simplify the description, numeral
references previously used are kept for designating fea-
tures having the same function, said features keeping
their numeral references and may be now identified as
"first".
[0034] The twin-head-pump 14 comprises the first
pumping head 16, previously identified as the pumping
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head 16, and a second pumping head 18. Upon com-
mand signals received from the ECU 8, the DIMV 12
controls the upstream flow entering said two pumping
heads 16, 18. The DIMV 12 is an electro actuated 2-way
valve comprising an actuator such as a solenoid control-
ling a valve member opening, or closing, the fuel entry
into the buffer chamber 20 wherefrom said fuel is oriented
toward the first pumping head 16 performing the first
pumping cycle C1 or, toward the second pumping head
18 performing a second pumping cycle C2. Each pump-
ing cycle C1, C2 is the alternation of a filling phase PF
and a compression phase PC and, in said twin-head-
pump 14 the two cycles C1, C2 are in opposition of phase,
the filling phase PF of a pumping head being simultane-
ous to the compression phase PC of the other pumping
head.
[0035] In an alternative not shown, the pump 14 is a
multi-head pump comprising three, four or more pumping
heads, some performing said first pumping cycle C1, the
other performing the second pumping cycle C2 in oppo-
sition of phase with C1. In this alternative, the buffer
chamber 20 is in fluid communication with all the pumping
heads of the multi-head pump 14.
[0036] The first pumping head 16 is, as previously de-
scribed, with the first compression chamber 22, the first
bore 24, the first piston 26, the first pumping axis X1, the
first inlet valve member 30, the first inlet 32, the first outlet
valve member 34 and the first outlet 36.
[0037] Similarly to the first pumping head 16, in the
second pumping head 18 fuel is pressurised in a second
compression chamber 38 defined at the end of a second
bore 40 in which a second piston 42 urged by said rotating
cam 28 is reciprocally guided along a second pumping
axis X2. During the second filling phase PF2, when said
second piston 42 moves from TDC to BDC, pressure
drops in said second compression chamber 38 moving
a second inlet valve member 44 and opening a second
inlet 46 through which fuel at low pressure is sucked in
the second compression chamber 38. During the follow-
ing second compression phase PC2 when the piston
moves from BDC to TDC, the pressure in said second
compression chamber 38 rises moving the second inlet
valve member 46 into a closed position of the second
inlet 46. The fuel is then pressurised in said second com-
pression chamber 38 prior to being expelled when said
pressure overcomes a threshold forcing a second outlet
valve member 48 to open a second outlet 50.
[0038] As shown in figure 3, in a twin-head-pump 14
the cam 28 is typically a two-lobe cam opposed at 180°,
as in an oval or elliptical shape and, the pumping axis
X1, X2 are at 90° from each other. Said arrangement of
cam profile and angled axis creates the opposition of
phases although other arrangements, such as a one lobe
cam and two pistons opposed at 180° or, pistons urged
by different cams may achieve a similar result.
[0039] In a four-head pump 14 not shown, a third head
is opposed at 180° of the first head 16 and, a fourth head
is opposed at 180° of the second head 18, thus the first

and third heads performing the first cycle C1 and, the
second and fourth heads performing the second cycle
C2.
[0040] Typically, the first and second inlet valve mem-
bers 30, 44 are passive valves moving under the influ-
ence of difference between the pressure in the compres-
sion chamber and the pressure on the other side of the
valve member. In other alternatives, the valves 30, 44
can cooperate with an actuator, such as a solenoid, which
advances the opening or retards the closing of the valve
member.
[0041] Thanks to this arrangement, a single DIMV 12
controls the inlet to the two pumping heads. The following
sequence, illustrated in figure 4 where the first cycle C1
starts with a filling phase PF and the second cycle C2
starts with a compression phase PC, describes steps of
the method 100 executed by the ECU 8 in order to control
the fuel quantity compressed in the two compression
chambers.
[0042] The control method 100 comprises the following
steps:

- receiving 110 signals enabling to determine the
quantity of fuel required to be injected in the engine;

- computing 120 the duration that the DIMV 12 needs
to be in open state to enable said required quantity
of fuel to enter the twin-head-pump 14;

- keeping 134 the DIMV 12 in said open state when
either one of the first or second inlet valve opens 30,
44;

- switching 130 the DIMV 12 to said open state when
either one of the pumping cycles C1, C2 initiates a
filling phase PF;

- switching 140 the DIMV 12 to the closed state when
the duration time has lapsed.

[0043] The steps of this method 100 are detailed in
reference to figure 4 where points are identified and com-
mented:

Point P1

1 the first cycle C1 is at TDC and, pressurised
fuel is expelled out of the first compression
chamber 22,
1 the first inlet 32 is closed, the first outlet 36
is open,
1 the second cycle C2 is at BDC and, the sec-
ond compression chamber 38 is filled with fuel
at low pressure,
1 the second inlet 46 is closed and, the second
outlet 50 is closed,
1 the ECU 8 commands to open the DIMV 12
for the fuel to enter and to fill the buffer chamber
20.

Point P2 just after point P1
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1 the first cycle starts a filling phase PF, the
pressure in the first compression chamber 22
drops,
1 the first inlet 32 opens enabling fuel in the
buffer chamber 20 to enter the first compression
chamber 22,
1 the first outlet 36 closes.
1 the second cycle starts a compression phase
PC, the pressure in the second compression
chamber 38 starts to rise,
1 the second inlet 46 remains closed, the sec-
ond outlet 50 remains closed,
1 the ECU 8 maintains the open command sent
to the DIMV 12 for allowing fuel to flow through
the buffer chamber 20 and directly in the first
compression chamber 22.

Point P3

1 the first cycle approaches the end of the filling
phase PF,
1 the first inlet 32 remains open and, the first
outlet 36 remains closed,
1 the second cycle C2 approaches the end of
the compression phase PC, the pressure in the
second compression chamber 38 continues to
rise,
1 the second inlet 46 remains closed, the sec-
ond outlet 50 remains closed,
1 the ECU 8 commands to close the DIMV 12
and, depending on pressure difference between
the buffer chamber 20 and the first compression
chamber 22, fuel in the buffer chamber 20 con-
tinues, for a short while, to enter the first com-
pression chamber 22.

Point P4 just after point P3

1 the first cycle C1 further approaches the end
of the filling phase PF, the pressure in the first
compression chamber 22 is now superior to the
pressure in the buffer chamber 20,
1 the first inlet 32 closes and, the first outlet 36
remains closed,
1 the second cycle C2 further approaches the
end of the compression phase PC, the pressure
in the second compression chamber 38 contin-
ues to rise,
1 the second inlet 46 remains closed, the sec-
ond outlet 50 remains closed,
1 the DIMV 12 remains closed.

Point P5

1 the first cycle is at BDC, the first compression
chamber 22 is now filled with low pressure fuel,
1 the first inlet 32 remains closed, the first outlet
36 remains closed,

1 the second cycle is at TDC, the pressure in
the second compression chamber 38 is maxi-
mum,
1 the second inlet 46 is closed and, the second
outlet 50 opens to expel pressurised fuel out of
the second compression chamber 38,
1 the ECU 8 commands to open the DIMV 12
for the fuel to enter the buffer chamber 20.

Point P6 soon after point P5

1 the first cycle C1 starts a compression phase
PC, the pressure in the first compression cham-
ber 22 starts to rise,
1 the first inlet 32 remains closed, the first outlet
36 remains closed.
1 the second cycle C2 starts a filling phase PF,
the pressure in the second compression cham-
ber 38 starts to drop,
1 the second inlet 46 opens to enable fuel in
the buffer chamber 20 to enter the second com-
pression chamber 38 and, the second outlet 50
closes,
1 the ECU 8 keeps the open command sent to
the DIMV 12 for allowing fuel to flow through the
buffer chamber 20 and directly in the second
compression chamber 38.

Point P7

1 the first cycle approaches the end of the com-
pression phase PC, the pressure in the first com-
pression chamber 22 continues to rise,
1 the first inlet 32 remains closed, the first outlet
36 remains closed,
1 the second cycle approaches the end of the
filling phase PF,
1 the second inlet 46 remains open and, the
second outlet 50 remains closed,
1 the ECU 8 commands to close the DIMV 12
and, depending on pressure difference between
the buffer chamber 20 and the second compres-
sion chamber 38, fuel in the buffer chamber 20
continues, for a short while, to enter the second
compression chamber 38.

Point P8 just after point P7

1 the first cycle further approaches the end of
the compression phase PC,
1 the first inlet 32 remains closed, the first outlet
36 remains closed,
1 the second cycle further approaches the end
of the filling phase PF, the pressure in the sec-
ond compression chamber 38 is now superior
to the pressure in the buffer chamber 20,
1 the second inlet 46 closes and, the second
outlet 50 remains closed,
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1 the DIMV 12 remains closed.

[0044] As can be followed through the pumping cycles
and the sequence of points, the fuel enters the compres-
sion chamber as soon as the inlet valve member opens
at beginning of the filing phase PF and, later in said phase
when the DIMV 12 closes the pressure difference be-
tween the buffer chamber 20 and the compression cham-
ber cancels which closes the inlet valve member right
after the DIMV 12 closes, ending said fuel entry. The fuel
quantity in the compression chamber is then controlled
by closing the DIMV 12.
[0045] Thanks to this arrangement a single DIMV 12
and buffer chamber 20 serve two pumping head.
[0046] Similarly to the first embodiment, during a filling
phase, pressure drops in the compression chamber and:

in a first step, at very beginning of said filling phase
PF, the DIMV 12 opens while all inlets are closed.
Fuel can only enter and fill the buffer chamber 20
wherein pressure rises;
in a subsequent second step said rising pressure in
the buffer chamber overcomes said dropping pres-
sure in the compression chamber consequently
opening the inlet and, the DIMV 12 remaining open,
fuel in the buffer chamber enters the compression
chamber and, a fuel flow can directly go through the
buffer chamber 20 in the compression chamber and,
in a final third step at completion of the computed
opening duration of the DIMV 12, the fuel quantity
needed to match the engine demand has entered
the compression chamber, the DIMV 12 closes, the
pressure in the buffer chamber 20 drops quickly and,
this is immediately followed by closing of the inlet.

LIST OF REFERENCES

[0047]

TDC top dead center
BDC bottom dead center
X1 first pumping axis
X2 second pumping axis
C1 first pumping cycle
PF1 filling phase of the first pumping cycle
PC1 compression phase of the first pumping cycle
C2 second pumping cycle
PF2 filling phase of the second pumping cycle
PC2 compression phase of the second pumping

cycle
P1 - P8 points

6 fuel injection equipment
8 command unit - ECU
10 pressurising device
12 digital inlet metering valve - DIMV
14 pump - twin-head-pump
16 first pumping head

18 second pumping head
20 buffer chamber
22 first compression chamber
24 first bore
26 first piston
28 cam
30 first inlet valve member
32 first inlet
34 first outlet valve member
36 first outlet
38 second compression chamber
40 second bore
42 second piston
44 second inlet valve member
46 second inlet
48 second outlet valve member

50 second outlet
100 method
110 receiving signals
120 computing
130 switching to open
134 keeping open

140 switching to close

Claims

1. Pressurising device (10) of a direct fuel injection
equipment (FIE) of a diesel internal combustion en-
gine, said pressurising device (10) comprising a dig-
ital inlet metering valve (DIMV, 12) controlling an inlet
fluid communication to a pump (14) performing, in
use, a pumping cycle (C1) in a pumping head (16),
said cycle (C1) being the alternation of a filling phase
(PF) and a compression phase (PC) and wherein,
the DIMV (12) switches to an open state after said
cycle (C1) initiates a filling phase (PF) and, switches
to a closed state when approaching the end of said
filling phase;
and wherein,
the pump (14) comprises:

- the pumping head (16) defining a compression
chamber (22) having an inlet (32) controlled by
an inlet valve (30) and an outlet (36) controlled
by an outlet valve (34) and, a piston (26) recip-
rocally moving, in use, between BDC and TDC
along a pumping axis (X1) to perform said pump-
ing cycle (C1);

and wherein,
the digital inlet metering valve (DIMV) (12) comprises
an electro 2-way valve controlling the inlet into a buff-
er chamber (20) connected to the inlet (32).

2. Pressurising unit (10) as claimed in the preceding
claim wherein the DIMV (12) and the pump (14) are
integrated in a single housing forming in compact
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assembly of the FIE.

3. Pressurising unit (10) as claimed in any one of the
preceding claims wherein, in use, in open state of
the DIMV (12) the fuel fills said buffer chamber (20)
and from there fills the compression chamber (22)
of the pumping head (16) that is in filling phase (PF)
and which volume increases.

4. Pressurising unit (10) as claimed in claim 1, wherein
the pump (14) is a twin-head-pump (14) performing,
in use, said first pumping cycle (C1) in said first
pumping head (16) and, a second pumping cycle
(C2) in a second pumping head (18), said cycles (C1,
C2) being the alternation of a filling phase (PF) and
a compression phase (PC), said first (C1) and sec-
ond (C2) cycles being in opposition of phase of one
another so that, the compression phase (PC) of a
cycle is simultaneous to the filling phase (PF) of the
other cycle, and wherein, the DIMV (12) controls the
inlet fluid communication to said twin-head-pump
(14) and it switches to an open state after either cycle
(C1, C2) initiates a filling phase (PF) and, switches
to a closed state when approaching the end of said
filling phase.

5. Pressurising unit (10) as claimed in claim 4 wherein
the DIMV (12) and the twin-head-pump (14) are in-
tegrated in a single housing forming in compact as-
sembly of the FIE.

6. Pressurising unit (10) as claimed in any claims 4 or
5 wherein, in use, low pressure fuel exiting the DIMV
(12) is delivered to the twin-head-pump (14) wherein
it is compressed in the first pumping cycle (C1) or in
the second pumping cycle (C2).

7. Pressurising unit (10) as claimed in any of the claims
4 to 6 wherein the twin-head-pump (14) comprises:

- the first pumping head (16) defining a first com-
pression chamber (22) having a first inlet (32)
controlled by a first inlet valve (30) and a first
outlet (36) controlled by a first outlet valve (34)
and, a first piston (26) reciprocally moving, in
use, between BDC and TDC along a first axis
(X1) to perform said first pumping cycle (C1);
- the second pumping head (18) defining a sec-
ond compression chamber (38) having a second
inlet (46) controlled by a second inlet valve (44)
and a second outlet (50) controlled by a second
outlet valve (48) and, a second piston (42) re-
ciprocally moving, in use, between BDC and
TDC along a second axis (X2) to perform said
second pumping cycle (C2) and wherein,

the digital inlet metering valve (DIMV) (12) comprises
an electro 2-way valve controlling the inlet into a buff-

er chamber (20) connected to the first inlet (32) and
to the second inlet (46).

8. Pressurising unit (10) as claimed in claim 7 wherein,
in use, in open state of the DIMV (12) the fuel fills
said buffer chamber (20) and from there fills the com-
pression chamber (22, 38) of the pumping head (16,
18) that is in filling phase (PF) and which volume
increases.

9. Fuel injection equipment (6) for a diesel internal com-
bustion engine, said FIE comprising a pressurising
unit (10) as claimed in any one of the preceding
claims.

10. Control method (100) of a fuel injection equipment
(6) as claimed in claim 9, the method comprising the
following steps:

- receiving (110) signals enabling to determine
the quantity of fuel required to be injected in the
engine;
- computing (120) the duration that the DIMV
(12) needs to be in open state to enable said
required quantity of fuel to enter the pump (14);
- switching (130) the DIMV (12) to said open
state after the pumping cycle (C1) initiates a fill-
ing phase (PF);
- switching (140) the DIMV (12) to the closed
state when the duration time has lapsed and,

wherein the step switching (130) the DIMV (12) to
an open state enables fuel to fill the buffer chamber
(20) when the pumping cycle (C1) initiates a filling
phase (PF), the inlet valves (30) being closed pre-
venting fuel entry into the compression chamber
then, subsequent to said switching step (130), the
method (100) comprises the step

- keeping (134) the DIMV (12) in said open state
when the inlet valve opens (30).

11. Control method (100) as claimed in claim 10, the fuel
injection equipment being as claimed in claim 4, the
method comprising the following steps:

- computing (120) the duration that the DIMV
(12) needs to be in open state to enable said
required quantity of fuel to enter the twin-head-
pump (14);
- switching (130) the DIMV (12) to said open
state when either one of the pumping cycles (C1,
C2) initiates a filling phase (PF);
- switching (140) the DIMV (12) to the closed
state when the duration time has lapsed.

12. Control method (100) as claimed in claim 11, the
pressurising device (10) being as claimed in either
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of the claims 7 or 8, wherein the step switching (130)
the DIMV (12) to an open state enables fuel to fill the
buffer chamber (20) when either of the pumping cy-
cles (C1, C2) initiates a filling phase (PF), both first
and second inlet valves (30, 44) being closed pre-
venting fuel entry into the compression chambers
then, subsequent to said switching step (130), the
method (100) comprises the step

- keeping (134) the DIMV (12) in said open state
when either one of the first or second inlet valve
opens (30, 44).

13. Electronic command unit (8) adapted execute a
method (100) as claimed in any one of the claims 10
to 12.
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