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Description

High Pressure Pump

The invention relates to a high pressure pump for the delivery

of a fluid.

In today’s automotive engine systems, there is an increased

demand for low cost direct injection with high reliability. In
common rail injection systems, the fuel is delivered by means of
a high pressure pump from a fuel tank to a fuel rail which serves
as a storage reservoir for the fuel. The fuel is under a high
pressure in the fuel rail, or common rail, and can be injected
directly into the cylinder via injection valves connected to the

rail.

The object of the invention is to provide a high pressure pump

which has a high reliability.

This object is achieved by the features of the independent claim.
Advantageous embodiments of the invention are given in the

sub-claims.

The invention is distinguished by a high pressure pump for the
delivery of a fluid. The high pressure pump comprises a pump
housing with a housing cavity and a longitudinal axis. The high
pressure pump comprises a piston being axially movable within the
housing cavity. The high pressure pump comprises a seal being
arranged radially outside of the piston, so that a first part of
the housing cavity is sealed fluid-tight to a second part of the
housing cavity, wherein the first part of the housing cavity
comprises a chamber which is connected to the seal. The high

pressure pump comprises a thermal spacer being arranged in the
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chamber and being designed to build a thermal barrier between the

fluid and the seal.

In an operation of the high pressure pump fluid can leak into the
chamber. This fluid can become very hot or even vaporize due to
high pressures or due to high piston speed. If the hot fluid or
vapour comes into contact with the seal, the lifetime of the seal
can be decreased, because the seal can get damaged by the hot
temperature of the fluid or the vapour. With the use of the thermal
spacer the hot fuel does not come into direct contact with the
seal or at least less fluid comes into direct contact with the
seal. Thus the lifetime of the seal can be increased, because the
seal does not get damaged by the hot temperature of the fluid or
the vapour. Thus a high reliability of the high pressure pump can

be achieved.

According to an embodiment the thermal spacer comprises a first
side which is directed axially away from the seal. The thermal
spacer comprises a bulge on a radial outer ending area of the first

side.

With the use of the bulge a defined amount of fluid circulation
in the chamber is provided. By the circulation the hot temperature
of the fluid can be reduced very effectively. Also an unwanted
movement of the seal in axial direction to the longitudinal axis

can be prevented by the bulge.

According to a further embodiment the bulge comprises at least

one recess.

By the at least one recess the fluid circulation can be adjusted
very exactly and thus the hot temperature of the fluid can be

reduced very effectively.
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According to a further embodiment, the maximum height of the
thermal spacer in direction to the longitudinal axis corresponds

approximately to a height of the chamber.

Hereby the thermal spacer cannot be moved in axial direction. In
addition unwanted axial movement of the seal can be prevented in

a very effective manner.

According to a further embodiment a maximum outer diameter of the
thermal spacer corresponds approximately to an inner diameter of
the chamber in an area of the chamber where the thermal spacer

is arranged.

Hereby no radial movement of the thermal spacer is possible.

Because no radial movement is possible, the piston cannot come
into contact with the thermal spacer. Thus, the piston is not
affected by the thermal spacer and the high pressure pump can be

operated very reliably.

According to a further embodiment the thermal spacer comprises
a first side which is directed away from the seal. The thermal
spacer comprises a bevel on a radial outer ending area of the first

side.
By the bevel a fluid circulation in the radial outer ending area
can be increased for a very effective cooling. In addition the

assembly of the high pressure pump can be simplified by the bevel.

Exemplary embodiments of the invention are explained in the

following with the aid of schematic drawings.

These are as follows:

Figure 1 shows a high pressure pump;
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Figure 2 shows a detailed schematic drawing of the high pressure

pump;

Figure 3 shows a thermal spacer of the high pressure pump.

Figure 1 and Figure 2 show a high pressure pump 1 with a pump
housing 5. The high pressure pump 1 is, for example, a high

pressure pump 1 for the delivery of a fluid, for example of fuel
or diesel in a vehicle. The high pressure pump 1 is for example
designed to create pressures up to to 200 bar for fuel and/or to

create pressures up to 2,500 bar and more for diesel.

The pump housing 5 comprises a housing cavity 7. A piston 10 is
arranged in the housing cavity 7. The piston 10 is axially movable
within the housing cavity 7 related to a longitudinal axis 9

(Figure 2) of the high pressure pump 1.

The piston 10 is, for example, coupled with a drive shaft (not
shown) as for example with a camshaft. By the use of the drive

shaft the piston 10 can be moved in the axial direction.

Radially outside of the piston 10 a seal 15 is arranged. The seal
15 is arranged so that a first part 17 of the housing cavity 7
is sealed fluid-tight to a second part 19 of the housing cavity
7. The first part 17 of the housing cavity 7 comprises a chamber

20 which 1is connected to the seal 15.

The first part 17 of the housing cavity 7 further comprises a high
pressure chamber 40. The high pressure chamber 40 extends from
an axial end of the piston 10 to an axial end of the housing cavity

7 which faces the axial end of the piston 10.
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The high pressure pump 1 can further comprise an inlet valve 45
for the high pressure chamber 40. By the use of the inlet valve
45 a fluid flow into the high pressure chamber 40 can be

controlled.

The high pressure pump 1 can further comprise an outlet valve 50

for letting the fluid out of the high pressure chamber 40.

The high pressure pump 1 can further comprise a drainage channel
55 which connects the chamber 20 with an inlet of the high pressure
pump 1. By the use of the drainage channel 55 fluid which leaks
into the chamber 20 can flow back to the inlet.

The high pressure pump 1 further comprises a thermal spacer 30.
The thermal spacer 30 is arranged in the chamber 20 and is designed

to build a thermal barrier between the fluid and the seal 15.

Figure 3 shows the thermal spacer 30 in detail.

The thermal spacer 30 comprises, for example, a first side 31

which is directed axially away from the seal 15.

The thermal spacer 30 comprises, for example, a bulge 33 on a

radial outer ending area of the first side 31.

The bulge 33 comprises, for example, at least one recess 34. As
shown in Figure 3 the bulge 33 comprises, for example four

recesses 34. A width of the relative recess 34 can vary depending
on a fluid flow which shall be adjusted by the relative recess

34.

A maximum height of the thermal spacer 30 in direction to the
longitudinal axis 9 corresponds, for example, approximately to

a height of the chamber 20, whereby the chamber 20 extends from



10

15

20

25

30

WO 2015/032533 PCT/EP2014/064791

an axial end of the seal 15 to an axial end of the pump housing

5 which faces the seal 15.

A maximum outer diameter of the thermal spacer 30 corresponds,
for example, approximately to an inner diameter of the chamber
20 in an area of the chamber 20 where the thermal spacer 30 is

arranged.

The thermal spacer 30 comprises, for example, a bevel 35 on a
radial outer ending area of the first side 31, for example, on

the bulge 33.

In the following the function of the high pressure pump 1 is

described in brief.

By a rotary movement of the not shown driving shaft the piston
10 is moved from an upper dead center to a lower dead center. If
the inlet valve 45 is opened, fluid flows into the high pressure
chamber 40. By another rotary movement of the not shown driving
shaft the piston 10 is moved in a stroke movement from the lower
dead center to the upper dead center. Meanwhile the inlet valve
45 is closed. By the stroke movement the fluid in the high pressure
chamber 40 is compressed. After the stroke movement the com-

pressed fluid in the high pressure chamber 40 can be released via

the outlet valve 50.

Due to the high pressure of the compression fluid can leak during
the stroke movement from the high pressure chamber 40 into the
chamber 20. This fluid can become very hot or even vaporize due
to high pressures or due to high piston speed. Because the thermal
spacer 30 acts as a barrier, the hot fluid does not come directly
into contact with the seal 15. The shape of the thermal spacer
30 contributes to a circulation of the fluid in the chamber 20,

so that hotter fluid gets mixed with colder fluid. Also the hot
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fluid can flow back to the inlet via the drainage channel 55. Thus

a high reliability of the high pressure pump 1 can be achieved.
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Claims (We claim)

1. High pressure pump (1) for the delivery of a fluid,
comprising
- a pump housing (5) with a housing cavity (7) and a
longitudinal axis (9),
- a piston (10) being axially movable within the housing
cavity (7),
- a seal (15) being arranged radially outside of the piston
(10), so that a first part (17) of the housing cavity (7)
is sealed fluid-tight to a second part (19) of the housing
cavity (7), wherein the first part (17) of the housing cavity
(7) comprises a chamber (20), which is connected to the seal
(15),
- a thermal spacer (30), being arranged in the chamber (20)
and being designed to build a thermal barrier between the

fluid and the seal (15).

2. High pressure pump (1) according to claim 1, wherein the
thermal spacer (30) comprises a first side (31), which is
directed axially away from the seal (15) and wherein the
thermal spacer (30) comprises a bulge (33) on a radial outer

ending area of the first side (31).

3. High pressure pump (1) according to claim 2, wherein the

bulge (33) comprises at least one recess (34).

4, High pressure pump (1) according to one of the claims 1 to
3, wherein a maximum height of the thermal spacer (30) in
direction to the longitudinal axis (9) corresponds ap-

proximately to a height of the chamber (20).

5. High pressure pump (1) according to one of the claims 1 to

4, wherein a maximum outer diameter of the thermal spacer
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(30) corresponds approximately to an inner diameter of the
chamber (20) in an area of the chamber (20) where the thermal

spacer (30) is arranged.

High pressure pump (1) according to one of the claims 1 to
5, wherein the thermal spacer (30) comprises a first side
(31), which is directed axially away from the seal (15) and
wherein the thermal spacer (30) comprises a bevel (35) on

a radial outer ending area of the first side (31).
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