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(57) ABSTRACT

A separation element of a multi-layer structure for pressure
compensation including: at least two mutually superposed
flexible, fluid-tight material layers; at least one spacer ele-
ment which is arranged between the material layers and holds
them at a spacing relative to each other, wherein the at least
one spacer element is such that the space between the flexible,
fluid-tight material layers is at least partly adapted for fluid to
flow therethrough, and at an edge region of the multi-layer
structure the separation element has a sensor region (S) which
is in a communication with remaining space between the
flexible, fluid-tight material layers through which fluid can
flow, wherein within the sensor region, the flexible, fluid-tight
material layers are designed so that, by virtue of an inflow of
fluid between them, an increase of pressure causes an increase
in the spacing between the material layers relative to each
other.

22 Claims, 12 Drawing Sheets
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Fig. 11
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1
SEPARATION ELEMENT

BACKGROUND OF THE INVENTION

This application claims priority from German Application
102006027724 .4-24, filed Jun. 16, 2006.

The present invention concerns a separation element for a
pressure compensation vessel, a pressure reservoir or a pul-
sation damper, in particular a safety separation element for
such apparatuses, which has means for detecting and display-
ing a rupture location in such a separation element.

Pressure compensation vessels, pressure reservoirs and
pulsation dampers are used for example in pipe conduit sys-
tems and hydraulic circuits in order to compensate for and/or
damp fluctuations in pressure or volume therein. Pressure
compensation vessels, pressure reservoirs and pulsation
dampers usually comprise a housing in which two spaces or
chambers are separated from each other in fluid-tight rela-
tionship (that is to say in liquid-tight and gas-tight relation-
ship) by a flexible separation element. One of the two cham-
bers is connected to the conduit system and filled with the
liquid flowing in the conduit system (or a gas flowing in the
conduit system). The second chamber usually contains a gas
which is compressible and which can absorb fluctuations in
pressure or volume in the first chamber by way of the flexible
separation element. The separation element between the two
chambers of a pressure compensation vessel, the pressure
reservoir or a pulsation damper serves on the one hand to
transmit fluctuations in pressure or volume and on the other
hand to separate the different media in the chambers.

The separation elements which are known for pressure
compensation vessels, pressure reservoirs and pulsation
dampers usually comprise a flexible, fluid-tight diaphragm
material such as for example various elastomers, PTFE and so
forth and they can be of a single-layer or multi-layer structure.
The known separation elements however all suffer from the
common disadvantage that, in the event of a defect, for
example when the flexible diaphragm material tears, the
media from the first and the second chambers are mixed
together and thus reliable operation of the pressure compen-
sation vessel, the pressure reservoir or the pulsation damper is
putat risk. Such a defect at the pressure compensation vessel,
the pressure reservoir or the pulsation damper is usually
established by way of the measurement of pressure fluctua-
tions in the conduit system or in the gas-filled second cham-
ber. That however means that a defect is detected only when
the fluid-tight separation between the first chamber and the
second chamber is no longer guaranteed and medium has
passed across from the one chamber into the other chamber
and the media have become mingled. The function of the
separation element is thus already no longer implemented at
the time of detection of a defect.

BRIEF DESCRIPTION OF THE INVENTION

The object of the present invention is to provide a separa-
tion element for pressure compensation, for example in a
pressure compensation vessel, a pressure reservoir or a pul-
sation damper, which allows a defect to be detected at an early
moment in time at which the function of the separation ele-
ment is not yet adversely affected and thus replacement prior
to loss of pressure compensation and mixing of fluids is
possible.

That object is attained by a separation element for pressure
compensation, e.g. in a pressure compensation vessel, a pres-
sure reservoir or a pulsation damper, wherein the separation
element is of a multi-layer structure with at least two mutually
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superposed flexible, fluid-tight material layers, and at least
one spacer element which is arranged between the flexible,
fluid-tight material layers and holds them at a spacing relative
to each other. The at least one spacer element is such that the
space between the flexible, fluid-tight material layers is
adapted at least region-wise for fluid to flow therethrough,
and wherein in a region, usually and edge region, of the
multi-layer structure, the separation element has a sensor
region which is in a communication through which fluid can
flow with the remaining space between the flexible, fluid-
tight material layers.

More particularly, alternatively described, the invention is
a separation element for a pressure compensation in a pres-
sure compensation vessel, pressure reservoir or pulsation
damper, wherein the separation element is of a multi-layer
structure including:

at least two mutually superposed flexible, fluid-tight mate-
rial layers (1, 2), and

at least one spacer element (3) which is arranged between
the flexible, fluid-tight material layers and holds them at a
spacing relative to each other, wherein the at least one spacer
element is such that the space between the flexible, fluid-tight
material layers (1, 2) is at least partly adapted for fluid to flow
therethrough, and

at an edge region of the multi-layer structure the separation
element has a sensor region (S) which is in a communication
with remaining space between the flexible, fluid-tight mate-
rial layers through which fluid can flow, wherein within the
sensor region, the flexible, fluid-tight material layers are
designed so that, by virtue of an inflow of fluid between them,
an increase of pressure causes an increase in the spacing
between the material layers (1,2) relative to each other. Such
increase in spacing may then be detected by any suitable
means such as a mechanical measuring device, optics or
electrical sensing, as an indication of failure of one of the
material layers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a shows a separation element according to the inven-
tion for a pressure compensation vessel, a pressure reservoir
or a pulsation damper in cross-section from the side.

FIG. 15 shows, a view on an enlarged scale of a sensor
portion S from FIG. 1a in a sensor region.

FIG. 1¢ shows the separation element of FIG. 1a and a
perspective view of from above,

FIG. 2a shows the flexible, fluid-tight material layers and
the spacer element of the separation element according to the
invention as shown in FIG. 1a in cross-section and separated
from each other.

FIG. 2b shows a top plan view on an enlarged scale of a
sensor portion S of the separation element of FIG. 2a

FIG. 3 shows a perspective view obliquely from above of a
pressure compensation vessel, a pressure reservoir or a pul-
sation damper having the separation element according to the
invention as shown in FIG. 1,

FIG. 4a shows the pressure compensation vessel, the pres-
sure reservoir or the pulsation damper of FIG. 3 in cross-
section in a broken-away view.

FIG. 4b shows a magnified view of a sensor portion of the
separation element of FIG. 4a.

FIG. 5a shows a top view of an alternative embodiment of
a spacer element of the separation element according to the
invention.

FIG. 56 shows a side view of the separation element of FIG.
Sa.






