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The invention Is based on a fluid chamber device for a reaction unit of a redox device, having at least one first wall element and at
least one second wall element which at least partially delimit a fluid chamber, and having a sealing region which closes off the fluid
chamber against a fluid exchange, In particular a gas exchange, in relation to a surrounding space. It Is proposed that at least one
of the wall elements, In an installed state, has at least one sealing contour In the sealing region, which Is intended for providing a
sealing effect and by means of which a spacing of the at least two wall elements In the sealing region Is reduced In relation to an

surrounding area of the sealing region.
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Abstract

The invention 1s based on a fluid chamber device for a
reaction unit of a redox device, having at least one
first wall element and at least one second wall element
which at least partially delimit a fluid chamber, and
having a sealing region which closes off the fluid
chamber against a fluid exchange, 1in particular a gas
exchange, in relation to a surrounding space. It 1is
proposed that at least one of the wall elements, 1n an
installed state, has at least one sealing contour 1in
the sealing region, which 1s 1intended for providing a
sealing effect and by means of which a spacing of the
at least two wall elements 1in the sealing region 1s
reduced 1in relation to an surrounding area of the

sealing region.
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Fluid chamber device for a reaction unit of a redox

device

Prior art

The 1nvention relates to a fluid chamber device.

Fluid chamber devices with sealing regions, 1n which a
sealing element 1s arranged between two wall elements

extending in parallel, are already known.

The objective of the invention 1s 1n particular to
provide a generic-type device with improved

characteristics with regard to a simple construction.

Advantages of the invention

The invention 1s based on a fluid chamber device for a
reaction unit of a redox device, having at least one
first wall element and at least one second wall element
which at least partially delimit a fluid chamber, and
having a sealing region which c¢loses off the fluid
chamber against a fluid exchange, a gas exchange, 1n

relation to a surrounding space.

It 1s proposed that at least one of the wall elements,
1n an 1nstalled state, has at least one sealing contour
1in the sealing region which is intended for providing a
sealing effect and by means of which a spacing of the
at least two wall elements 1n the sealing 1s reduced in

relation to an surroundingsurrounding area of the

sealing region.
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To be understood by a “fluid chamber device” 1is 1n
particular a device having at least one fluid chamber
“hich is delimited by at least one wall element. To be
understood by a “fluid chamber” is 1in particular a
chamber for a retention and/or conducting of a fluid,
in particular a gdas, which at 1least substantially
avoids an unregulated escape of the fluid 1into an
environment. TO be understood by “at least
substantially avoids an unregulated escape of the fluid
into an environment” is in particular that a leakage
rate of the fluid 1s at most one percent of a starting
quantity, held in the fluid chamber, per hour. TO be
understood by a “reaction unit” 1s 1in particular a unit
having a fluid chamber which is provided for an
execution of a chemical reaction, for example an
electrochemical reaction. To be understood by a “redox
device” is 1in particular a device having at least one
redox unit. The redox device is preferably designed as
a hydrogen-oxygen redox device having at least one
hydrogen-oxygen unit. To De understood by a “redoxX
unit” 1is a unit having at least WO electrodes, of
which one is ©preferably designed as & hydrogen
electrode and one as an oxygen electrode, having a
current circuit which connects the two electrodes,
having at least one electrolyte which 1is arranged at
least between the two electrodes and/or having an

electrolyte-filled or ion-conducting membrane which 1s

arranged at least between the twoO electrodes, whereiln
by means of the unit a redox reaction 1s carried out,
during which - with release of energy in the form of
electric power which 1is released via the current
circuit - the first gas is oxidized and the second gas
s reduced and in a reaction they are converted to form
a product substance, preferably water, which 1s

discharged to an environment or to a storage tank, or

during which - with expenditure of energy 1in the form
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of electric power - an educt substance, preferably
water, is decomposed to produce a first gas, preferably
molecular hydrogen, and a second gas, preferably
molecular oxygen, and the first gas and the second Jgas

are discharged to the environment Or into storage

ranks. The redox unit 1is in particular designed as a

fuel cell in which - with release of energy by means of
current generation - molecular hydrogen, preferably 1n
the form of hydrogen dJgas, and molecular oxygen,

preferably in the form of oxygen dJgas, react to form

water, and/or as an electrolyzer for hydrogen and

oxygen, in which - with absorption of energy Dy means
of an electric current - water 1is decomposed 1nto
molecular oxygen and molecular hydrogen. In principle,

instead of water as a product substance Or educt
substance another chemical substance which contalins
hydrogen atoms and oxygen atoms can be used. For
example, instead of being designed as a hydrogen-oxygen
redox unit the redox unit can be designed as a redox
unit for other substances which converts the other
substances in a redox reaction similar to the redoxX
reaction of the hydrogen-oxygen redox unit, for example
as a carbon monoxide-oxygen redox unit which converts
carbon monoxide and oxygen gas to form carbon dioxide
or decomposes carbon dioxide 1into carbon monoxide and
oxygen gas. To be understood by a “redox reaction” 1S
in particular a reaction 1in which at least two chemical
substances react with each other, wherein at least one

chemical substance releases electrons and 1s therefore

oxidized, and at least one chemical substance absorbs
electrons and is therefore reduced. To be understood by
“hydrogen gas” 1s 1in particular hydrogen in molecular
form which exists as gas. To be understood Dby "oxygen
gas” 1is 1n particular oxygen in molecular form which
exists as gas. To be understood by “provided” is 1n
particular specifically programmed, designed and/or

equipped. To be understood Dby an object being provided
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for a specific function 1is 1n particular that the
object fulfills and/or implements this specific
function 1in at least one application state and/or
operating state. To be understood Dy a “sealing region”
is in particular a region of the fluid chamber device
which closes off the fluid chamber against a fluid
exchange with a surrounding space The sealing reglion
can in particular have a sealing element, for example
an O-ring, a rubber seal or an indium seal, which
closes off a gap between two wall elements of the fluad
chamber device with sealing effect. To be understood Dby
a “surrounding space” 1is in partlcular a space outside
the fluid chamber device, in particular outside the
redox device. The surrounding space 1is in particular
different from and separated from a process section 1in
which an execution of a <chemical reaction, in
particular a redox reaction, is provided and/or
products or educts of the chemical reaction are stored.
To be understood by a ‘“sealing contour” 1s 11
particular a shape of at least one of the wall elements
which differs from a shape outside the sealing regilon
and which provides a sealing effect. A plurality of
sealing contours can in particular be arranged
consecutively, in particular consecutively 1n a radial
direction of the fluid chamber device. To be understood
by a “surrounding area of the sealing region” 1s 1n
particular an area in a vicinity of the sealing region,
wherein the surrounding area can extend 1n the process
section and/or into the surrounding area. The sealing
region can 1n particular have an additional sealing
element in addition to the sealing contour, for example
a sealing ring and/or a coating on the first wall
element and/or on the second wall element, which can in
particular be 1inserted 1into the sealing contour. A
sealing effect of the sealing contour 1s in particular
largely independent of a gravitational effect and/or of

an external pressure, as a result of which the fluid
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chamber device can in particular be advantageously used
for an application under conditions of reduced of
gravitational force. To be understood by “conditions of
reduced gravitational force” are in particular
conditions in which a gravitational effect of at most
0.9 g, advantageously at most 1*10° g, preferably at
most 1*10°° g and in particular preferably 1%¥107° g, is
effective. The gravitational effect can be created by
gravitation and/oxr created artificially by an
scceleration. The value of the fall acceleration on
earth of 9.81 m/s? is identified by “g”. A reduction of
2 number of reguired sealing elements of the sealing
region can in particular be achileved and a particularly

simple construction of the fluid chamber device can be

achieved.

It is also proposed that the at least two wall elements
have a spacing of at most 0.5 mm 1n the sealing region.
A cross section for sealing can 1in particular be

reduced and a high sealing effect can in particular be

achieved.

It is furthermore proposed that the at least one first

wall element and the at least one second wall element
each have a sealing surface in the sealing region,
which in an installed state provides a gastight sealing
effect. To be understood by a “sealing surface” 1s 1n
particular a surface which provides a sealing effect.
To be understood by an “installed state” 1s 1in
particular a state in which the at least one first wall
element and the at least one second wall element are
installed one on top of the other. A high sealing

effect can in particular be achieved.

Tt is also proposed that the at least two wall elements

are in direct contact with each other in the region of

the sealing surfaces. As a result of the direct contact
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with each other the gastight sealing effect 1s 1n

particular achieved. Additional sealing elements for

closing off the fluid chamber against a fluid exchange

with the environment can 1in particular Dbe dispensed

wilth.

I+ is furthermore proposed that the sealing surtaces
are each of basically a strip-like design. To be
understood by a “sealing surface of strip-like design”
is in particular a sealing surtace which has an extent
in a direction perpendicular tCo a main extension
direction, which is at most ten percent, advantageously
at most five percent and preferably at most one percent
of an extent in the main extension direction. The main
extension direction of the sealing surface 1s formed 1in
particular by a radial direction of the fluid chamber

device. A high sealing effect can 1n particular be

achieved.

It is also proposed that the sealing surfaces have a
width of less than 1 mm, advantageously less than 0.°
mm. To be understood by a “width of the sealing
surfaces” 1is in particular an extent of the sealing
surfaces in a direction which is perpendilcular to the
main extension direction of the sealing surtace. A high

sealing effect can in particular Dbe achleved.

It is also proposed that the fluid chamber device has
2t least one tensioning part element which provides a
pressing force acting upon the sealing surfaces for a
pressure-resistant sealing effect. To be understood by
a “pressure-resistant sealing effect” is in particular
a sealing effect in which 1n the case of a pressure

difference between the fluid chamber and the

surrounding space of 60 bar, advantageously 80 bar and
preferably 100 bar, a pressure 1loOSS and/or pressure

increase of at most 0.01 bar per hour occurs. FOr
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example, the tensioning part element can be designed as
5 frame which encompasses the fluid chamber device and
by screwing action exerts a pressure upol the fluid
chamber device. A material of the first wall element
and of the second wall element preferably has an
adequate elasticity so that as a result of the pressing
force a reversible elastic deformation 1s achieved. A

high sealing effect can 1in particular be achieved.

It 1g furthermore proposed that the filuid chamber

device has at least one spacer element arranged between
rhe at least one first wall element and the at least
one second wall element, which is provided for limiting
the pressing force acting upon the contact surfaces. TO
be understood by a “spacer element” 1s in particular an
element wlth a material elasticity which 18
significantly lower, in particular at least by five
percent lower, advantageously at least Dby ten percent
lower, and prefer at least Dby twenty per cent lower
rhan a lowest material elasticity of the first wall
element and/or of the second wall element. The spacer

element is in particular provided for limiting the

of the first wall element and/or of the second wall
element as a result of the pressing force. The sealing
region can therefore in particular be reversibly opened

in case of need.

It is furthermore proposed that the at least one
sealing contour is designed as a bulge of the at least
one wall element, the bulge having a crest upon which
is arranged the sealing surface of the at least one
other wall element. To be understood by a “bulge” 1s 1n
particular a ralsed area of the wall element 1n the
region of a strip, preferably by means of an 1increase,

2t least on one side, of the thickness of the wall

element and/or by means of a wave-like shape along a
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width of the strip. The bulge can 1n particular Dbe
designed as a solid contour in which a thickness of the
wall element changes and/or as a contour with a
constant thickness in which a shape of the wall element
changes. A sealing contour which can be simply produced

with regard to construction engineering can 1n

particular be achieved.

Tt is also proposed that the wall elements are formed

-

2t least substantially from different materials. To be
understood by fat least substantially different
materials” is in particular that materials of the first
wall element and of the second wall element differ at
least with regard to at least one material parameter,
<such as a hardness, a specific weight or an electrical
conductivity and advantageously consist at least

partially of different Types of atom and different

types of molecule. Different material classes are
preferably associated with materials of the first wall
and/or of the second wall element. FOIX example, the
First wall element can consist of a plastic material
and the second wall element can consist of a metalllc
material. The first wall element can 1n particular
consist at least partially of polyetherketone and/oxr
polysulfone, whereiln additional substances can Dbe

introduced into a matrix consisting ot polyetherketone

and/or polysulfone.

The second wall element can in particular consist at
least partially of an electrically conducting material
with a high vyield point, preferably of a metallic

material such as a sheet metal with nickel content. A

specific match of characteristics of the wall elements
to requirements of the respective reaction unit can 1in

particular be achieved.

It is furthermore proposed that a main extent otf the



10

15

20

29

30

35

CA 02854151 2014-06-10

wall elements 1is at least 30 times a height of the
fFluid chamber. To be understood by a “height of the
Fluid chamber” is 1in particular an averagdge distance of
rhe at least one first wall element and of the at least
one second wall element which the at least one first
wall element and the at least one second wall element
has in a region of a geometric center of the fluaid
chamber and in a region - which includes at least
ninety percent of a volume of the fluid chamber -
centered around the geometric center of the fluid
chamber. The fluid chamber 1is preferably designed SO
rhat it has a constant height with the exception of

edge regions. A compact fluid chamber device can 1n

particular be achieved.

It is also proposed that at least one of the wall

clements has a fluid-permeable partial region. To be

p—

understood by a “fluid-permeable partial region” 1s 1n
particular a region through which a fluid can pass, for
example by diffusion through a lattice of atoms and/or
molecules of a material of the fluid-permeable partial
region or through openings and/or pores of the fluid-
permeable partial region which  are specifically
provided for this. The fluid-permeable partial region
is preferably formed 1in one piece with an electrode of
rhe redox device. A fluid-permeable connection from the
£1yid chamber to a functional element of the redox
device, such as a membrane, and/or an additional fluid

chamber, 18 therefore in particular achieved.

Dispensing with additional fluid-permeable wall

elements can in particular be achieved.

Also proposed 1s a redox device having at least one
first fluid chamber device according to the invention
and at least one second fluid chamber device according
fro the invention. The at least one first fluid chamber

device according to the invention and the at least one
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cecond fluid chamber device according to the invention

in particular each form a half-cell of a reaction

region of the redox device.

Tt is furthermore proposed that the fluid chamber

devices are arranged directly adjacently to each other

in a direction which is perpendicular to a main extent.

A plurality of redox devices can in particular be

arranged directly adjacently tO each other, wherein
fluid chamber devices of directly adjacent redoX
devices are in particular arranged 1n the form of a soO-
called stack, for example. A space-saving arrangement

of a plurality of fluid chamber devices can 1in

particular be achieved.

Tt is also proposed that the fluid chamber devices are

arranged in a mirror-limage manner in relation to each
other in a direction which is perpendicular to a malin
extent. At least one first wall element or at least one
second wall element of the at least one first fluid
chamber device and at least one first wall element or
2t least one second wall element of the at least one
second fluid chamber device in particular butt agalnst
cach other and are substantially of a 1like design. ToO
be understood by “are substantially of a like design”
is in particular that they consist of the same
material. A directly adjacent arrangement which 1s

simple to construct wilth regard to constructlon

The fluid chamber device according to the invention 1s

not intended in this case to be limited to the above-

described application and embodiment. The fluid chamber

device according to the invention, for fulfilling a

principle of operation described Therein, can 1in
particular have a number of individual elements,

components and units which differs from a number
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referred to herein.

Drawings

Further advantages are gathered from the followlng
drawing description. In the drawings, two exemplary
embodiments of the invention are shown. The drawlings,
the description and the c¢laims <contain numerous
features in combination. The person skilled in the art
will expediently also take the features into
consideration 1ndividually and group them to form

meaningful further combinations.

In the drawiling:

Fig. 1 shows a section 1n the radial direction
through an edge region of a redox device
having two fluid chamber devices according
to the invention,

Fig. 2 shows a section 1in the radial direction
through one of the fluid chamber devices
of the redox device, and

Fig. 3 shows a section 1in the radial direction
through a fluid chamber device of a redox

device of a further exemplary embodiment.

Description of the exemplary embodiments

Figure 1 shows a detail of a redox device l1l4a having a
first and a second fluid chamber device 10a, 1l2a. A
section 1n the radial direction 1n an edge region of
the redox device 1s shown. The fluid chamber devices
10a, 1l1l2a are designed 1n a simllar manner to each
other, which 1s why only the first fluid chamber device

10a 1s described i1n more detail in the following text.
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Tn this case, the designations reter in each case O

the corresponding elements both of the first fluid

~hamber device 10a and of the second fluid chamber
device 12a. The fluid chamber device 10a, l1l2a comprises
a first wall element 1l6a, 18a and a second wall element
20a, 22a. The wall elements 1é6a, 18a, 20a, 22a delimit
4 fluid chamber 24a, 26a and have a seallng region 28a
which closes off the fluid chamber 24a, 26a agalnst a
gas exchange 1n relation to a surrounding space 30a.
The redox device 14 is designed as an electrolyzer ftor
decomposition of water 1nto hydrogen and oxygen. The
f1uid chamber device 10a, 1l2a 1s designed as a half-
cell of the electrolyzer (cf. Figure 2). The redox
device 1l4a has a process section 52a which comprises

the fluid chamber 24a, 26a of the fluid chamber device
10a, 1l2Z2a.

The first wall element 1l6a, 18a and the second wall
element 20a, 22a consist substantially of different
materials. The first wall element léa, 1l8a consists ot
an electrically insulating material. The first wall
element 16a, 18a consists of a thermoplastic material.
The first wall element 16a, 18a consists of a

polysulfone material. The first wall element 1l6a, 1l1l8a

comprises a disk-like baslc body >54a, 56a. The basic
body 54a, 56a has a diameter of 70 mm and a thickness
of 18 mm. The diameter of the basic body 54a, 56a
corresponds to a main extent of the first wall element

16a, 18a. The second wall elements 20a, 22a consists of

a4 metallic electrically conducting material which has a

high yield strength. The second wall element 20a, 22a
consists of a sheet metal with nickel content. The
second wall element 20a, 22a comprises a disk-like
basic body 58a, 60a. The basic body 54a, 56a has a

diameter of 70 mm and a thickness of 5 mm. The diameter

corresponds to a main extent of the second wall element

20a, 22a. The diameter of the basic body 58a, 60a of



10

15

20

25

30

35

CA 02854151 2014-06-10

rhe second wall element 20a, 22a corresponds to the
diameter of the basic body 54a, 56a of the first wall
clement 16a, 18a. The first wall element 16a, l8a and
rhe second wall element 20a, 22a have a common axls.
The first wall element 1l6a, 18a and the gsecond wall
element 20a, 22a are arranged parallel and coaxially to
each other. The fluid chamber 24a, 26a, which 1s
provided for receiving a process dJas, is arranged
hetween the wall elements 1lé6a, 18a, 20a&, 22a 1n the
axial direction. The fluid chamber 244&, 26a has a
height of 1 mm. A process Jgas is received in the fluid
chambers 24a, 26a 1n each case, wherein a pressure ot

100 bar prevails in the fluid chambers 24a, 26a.

The first wall element 16a, 18a has a sealing contour
32a, 34a in the sealing region 28a, which is intended
to provide a sealing effect and by means of which a
spacing between the wall elements lé6a, 18a, 20a, 22a 1n
the sealing region 28a 1s reduced in relation to a
surrounding space 30a of the sealing region 28a. The
first wall element 16a, 18a has a surtface which faces
rhe second wall element 20a, 22a. The sealing contour
32a, 34a 1is formed as a bulge on the surface which
faces the second wall element 20a, 22a. The second wall
element 20a, 22a has a flat, smooth surface 1n the
sealing region 28. The bulge has the shape of an
annular solid ridge. The sealing contour 32a, 34a 18
arranged concentrically to an edge of the first wall

element 16a, 18a and to an edge of the second wall

element 20a, 22a. The sealing contour 32a, 34a 1s
formed in one piece with the basic body 54a, >56a and
has a trapezoidal cross section arranged in the radial
direction. The sealing contour 32a, 34a has a height of
1 mm with a form tolerance of 0.05 mm. The first wall

element 16a, 18a and the second wall element 20a, 22a

each have a sealing surface 36a, 38a, 40a, 42a in the
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sealing reglion 283, which provides a gastight sealing

~fect.

| —

e

The sealing contour 32a, 34a has a flank 62a, 64a which
leads onto the second wall element 20a, 22a and a flank

66a, 68a which leads away from the second wall element

20a, 22a. The flanks 62a, 64a, c6a, 68a are arranged 1in

radial direction. The flanks 62a, 64a, £6a, 68a each
have an inclination of 30 degrees 1n relation to the
surface of the first wall element 16a, 1l8a. The seallng
contour 32a, 34a has a base 70a, 72a, with a width ot
4 5 mm, on the surface of the first wall element 1l6a,
18a. The sealing contour 32a, 34a has a crest 74a, 76a
in a region between ends of the flanks 62a, 64a, 6ba,
£8a. The crest 74a, 76a has a distance of 24 mm from
rhe axis of the basic body 54a, 56a, 58a, 60a. Double
rhe distance of the crest 74a, 76a from the axis of the
basic body 54a, 56a corresponds to a main extent of the
fluid chamber 24a, 26a. A main extent of the fluid
chamber 24a, 26a 1is 48 times the height of the fluid
chamber 24a, 26a. The crest 74a, 76a has a distance ot
11 mm from the edge of the first wall element 16a, 1l8a.
The distance of the crest 74a, 76a from the axils
corresponds to a radius of the sealing contour 32a,
34a. The first wall element 1l6a, 18a has an increased
thickness in the region of the sealing contour 32a, 34a
and a maximum thickness in the region of the crest /4a,
76a. The sealing surface 40a, 42a of the second wall
element 20a, 22a 1is arranged on the crest 74a, 76a. The
fFirst wall element 16a, 18a and the second wall element
20a, 22a are in direct contact with each other 1in the
region of the sealing surfaces 36a, 38a, 40a, 42a. The

sealing surfaces 36a, 38a, 40a, 42a are of strip-like

design and have a width of 0.5 mm.
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The fluid chamber device 10a, 1l2a has a tensioning part
element which provides a pressing force acting upon the
sealing surfaces 36a, 38a, 40a, 42a for a pressure-
resistant sealling effect. The pressing force
elastically deforms the sealing contour 32a, 34a and
reduces the height of the sealing contour 32a, 34a by
sbout 0.1 mm, as a result of which a sealing effect 1n
the region of the sealing surtaces 36a, 38a 1S
achieved. The sealing contour 32a, 344 provides a
restoring force which corresponds tO the pressing force
upon the sealing surfaces 36a, 38a. The fluid chamber
device 10a, 12a comprises a spacer element 44a, 46a,
arranged between the first wall element 16a, 18a and
rhe second wall element 20a, 22a, which 1s provided for
limiting a pressing force upon the sealing surfaces
36a, 38a, 40a, 46a and the sealing contour 32a, 34a, as
a2 result of which a deformation of the sealing contour
32a, 34a lies within an elastilc region and a permanent
plastic deformation of the sealing contour 32a, 34a 1S
avoided. The spacer element 44a, 46a 1S designed 1n the
form of a ring and has a rectangular Cross section. The
spacer element 44a, 46a 1S arranged outside the sealing
contour 32a, 34a in the radial direction. The spacer

element 44a, 46a 1s arranged outside the fluid chamber

24a, 26a in the surrounding space 30a. 1n principle, 1t
s conceivable that the spacer element 44a, 46a has a
cross section in another suitable form and that the
f1uid chamber device 10a, 12a has a multiplicity of

spacer elements 44a, 46a.

The first wall element 16a, 18a has passages - which
are not shown - for transporting of process substances.
The passages comprise radially oriented tubes and
axially extending holes whilich connect the fluid chamber

24a, 26a to a drain - which is not shown. The second

wall element 20a, 22a 1is provided for connecting the

process section 52a to an electric voltage source -
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which is not shown - and for conducting an electric
current into the process section 52a. The second wall
element 20a, 22a 1is also provided for dissipating
process heat from the process section 52a. The second

wall element 20a, 22a has passages - which are not

shown in more detail - which are provided for

transporting a cooling medium.

The first fluid chamber device 10a and the second fluid
chamber device 12a together form a cell of the
electrolyzer (cf. Figure 1). The cell comprises a

nembrane 78a which 1s arranged 1in the axial direction

between the first fluid chamber device 10a and the

second fluid chamber device 12a. The first fluid
chamber device 10a and the second fluid chamber device
12a are arranged in a mirror-ilmage manner in relation
to each other in the axial direction. The first wall
element 16a, the fluid chamber 24a and the second wall
element 20a of the first fluid chamber device 1l0a, the
membrane 78a, the second wall element 22a of the second
fFluid chamber device 12a, the fluid chamber 26a and the
fFirst wall element 18a of the second fluid chamber
device 12a are arranged adjacently to each other in the
axial direction. The sealing contour 32a of the first
fFluid chamber device 10a and the sealing contour 34a ot
rhe second fluid chamber device 12a face each other 1in
an installed state. The second wall element 20a of the
fFirst fluid chamber device 10a and the second wall
element 22a of the second fluid chamber device 12a are
connected to different poles of an electric voltage
source - which is not shown 1in more detail - 1n an

operating state of the cell. The second wall element

is connected to a positive pole.
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Arranged in the cell of the electrolyzer are the
membrane 78a, which is filled with an electrolyte, and
also two electrodes 80a, 82a. A potassium hydroxide
solution is used as electrolyte. The membrane 78a 1S
arranged between the second wall element 20a of the
fFirst fluid chamber device 10a and the second wall
element 22a of the second fluid chamber device 12a. The
electrodes 80a, 82a are each formed as a pPorous section
48a, 50a of the second wall element 20a of the first
fluid chamber device 10a and of the second wall element
>2a of the second fluid chamber device 1l2a, which are
adjacent to the membrane 78a. During operation, water
is fed to the membrane 78a for an electrolytic

decomposition according Lo a known electrolysis

reaction. In electrolysis sections 84a, 86a, which are
formed by contact regions of the membrane 78a and by an
electrode 80a, 82a 1in each case, hydrogen and oxygen in
gaseous form are created as products ot the
electrolytic decomposition. Hydrogen and oxygen are
created in different electrolysis sections 84a, 36a,
which are associated with different fluid chambers 24a,

26a, and diffuse by means of the electrodes 80a, 82a

into the respective fluid chamber 24a, 26a. By means of
drains - which are not shown - the hydrogen and oxygen
are directed from the fluid chambers 24a, 264 into gas

storage vessels.

Shown in Figure 3 1is a further exemplary embodiment of
the invention. The following descriptions and the
drawings are limited substantially to the differences
between the exemplary embodiments, whereiln with regard
to similarly designated components, 1n particular with
regard to components with the same designations,
reference can also basically be made to the drawlngs
and/or the description ot the other exemplary
embodiments, 1in particular of Figures 1 and 2. For

differentiation between the exemplary embodiments, the
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letter a is placed after the designations of the

T

exemplary embodiment 1n Figures 1 and 2. 1In the

exemplary embodiment oOf Figure 3, the letter a 1S

replaced by the letter D.

Figure 3 shows a fluid chamber device 10b of a redox
device 14b. The fluid chamber device 10b comprises a
First wall element 16b and a second wall element 20Db.
The wall elements 16b, 20b delimit a fluid chamber 24Db
and have a sealing region 28b which closes off the
fFluid chamber 24b against a gas exchange in relation toO
2 surrounding space 30b. The redoX device 14b 1s
designed as an electrolyzer. The fluid chamber device
10b is designed as a half-cell of the electrolyzer.

1

In contrast to the previous exemplary empbodiment,

instead of the first wall element 16b the second wall
clement 20b has a sealing contour 32b 1n the seallng
region 28b, which 1is intended for providing a sealing
effect and by means of which a space between the wall
clements 16b, 20b in the sealing region 28D is reduced
:n relation to a surrounding space 30b of the sealling
region 28b. The first wall element 16b has a smooth,
flat surface in the sealing region 28b. The second wall
element 20b has a surface which faces the first wall
element 16b. The sealing contour 32b 1s formed as a
bulge on the surface facing the first wall element 16Db.
The bulge has the shape of a wave. The sealiling contour
32b is arranged concentrically to an edge of the first
wall element 16b and to an edge of the second wall
element 20b. The sealing contour 32b 1S formed 1in one
piece with the basic body 54b and has a hood-like cross
section which is arranged in the radial direction. The
sealing contour 32b has a height of 1 mm with a form
tolerance of 0.05 mm. The bulge forms a groove oI 4

side facing away from the first wall element 16Db.
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The first wall element 16b and the second wall element
>0b have a sealing surface 36b, 40b 1n the sealing
region 28b, which provides a gastight sealing effect.
The sealing contour 32b has a flank 62b leading onto
the first wall element 16b and a flank 66D leading away
from the first wall element 16b. The flanks 62b, 66D
are arranged in a mirror-image manner in relation CO
cach other in a radial direction. The flanks 62b, 66D
each have an inclination of 45 degrees 1n relation to
rhe surface of the second wall element 20b. The sealing
contour 32b has a base 70b with a width of 3 mm on the
csurface of the second wall element 20b. The sealing
contour 32b has a crest 74b in a region between ends ot
rhe flanks 62b, 66b. The crest 74b has a distance of 24
mm from the axis of the basic body 54b. The crest 74D
has a distance of 11 mm from the edge of the second
wvall element 20b. The distance of the crest 74D f rom
the axis corresponds to a radius of the sealing contour

32b. The second wall element 20b, 1in the region of the

40b of the second wall element 20b and the sealing
surface 36b of the first wall element 16b. The first

wall element 16b and the second wall element 20b are 1in

direct contact with each other in the region of the
sealing surfaces 36b, 40b. The sealing surfaces 36D,
40b are of strip-like design and have a width of 0.5

min .
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Claims

1. A tluid chamber device for a reaction unit of a
redox device, having at least one first wall
element and at least one second wall element which
delimit a fluid chamber, and having a sealing
region which closes off the fluid chamber from a
fluid exchange in relation to a surrounding space,
and at least one electrode, which together with
the at 1least one first wall element and the at
least one second wall element at least partially
delimits the fluid chamber,
wherein the first wall element, in an installed
state, has at least one sealing contour in the
sealing region, which sealing contour 1s intended
for providing a sealing effect and by means of
which a spacing of the at least two wall elements
in the sealing region 1is reduced in relation to a
surrounding area of the sealing region, and
wherein the at least two wall elements are in
direct contact with each other in the region of
the sealing contour,
whereln the sealing contour is embodied in a one-
part-implementation with the at 1least one first
wall element, and
wherein the at 1least one first wall element and

the sealing contour are made of a same material.

2. The fluid chamber device according to Claim 1,
characterized in that
the at least first wall element and the at least
second wall element each have a sealing surface in
the sealing region, which in an installed state

provides a gastight sealing effect.

CA 2854151 2018-02-21
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3. The fluid chamber device according to Claim 2,
characterized in that
the sealing surfaces each have an extent in a
direction perpendicular to a main extension
directilon, which is at most ten percent of an

extent 1n the main extension direction.

4 . The fluild chamber device according to Claim 3,
characterized in that

the sealing surfaces have a width of at most 1 mm.

5. The fluid chamber device according to one of the
claims 2 to 4,
characterized by
at least one tensioning part element which
provides a pressing force acting upon the sealing

surfaces for a pressure-resistant sealing effect.

6 . The fluid chamber device according to Claim 2,
characterized by
at least one spacer element arranged between the
at least first wall element and the at least
second wall element, which spacer element 1is
provided for 1limiting the pressing force acting

upon the sealing surfaces.

7. The fluid chamber device according to any one of
the claims 2 to 6,
characterized 1in that
the at least one sealing contour is embodied as a
bulge o0of the at 1least one first wall element,
which bulge has a crest on which is arranged the
sealing surface of the at least one second wall

element.
8 . The fluid chamber device according to any one of

the claims 1 to 7,

characterized in that

CA 2854151 2018-02-21
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the wall elements are 1implemented from at least

substantially different materials.

The fluid chamber device according to any one of
the claims 1 to 8,

characterized 1in that

a main extent of the wall elements 1s at least 30

times a height of the fluid chamber.

The fluid chamber device according to any one of
the claims 1 to 9,

characterized in that

at least one of the wall elements has a fluid-

permeable partial region.

A redox device having at 1least one first £fluid
chamber device and at least one second fluid
chamber device, each according to any one of

claims 1 to 10.

The redox device according to Claim 11,
characterized in that

the fluid chamber devices are arranged directly
adjacent to each other in a direction which 1is

perpendicular to a main extent.

The redox device according to Claim 11,

characterized in that
the fluid chamber devices are arranged 1n a
mirror-image manner in relation to each other in a

direction which 1is perpendicular to a main extent.

The fluid chamber device according to any one of
the claims 1 to 9,

characterized in that

the sealing region closes off the fluid chamber

from a gas exchange.

CA 2854151 2018-04-26
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15. The fluid chamber device according to claim 2,
further comprising

at least one gspacer element arranged between the at
least one first wall element and the at least one
second wall element, which spacer element is provided
for limiting the pressing force acting upon the sealing
contour and which has a material elasticity which is
lower than a lowest material elasticity of the at least
one first wall element and/or the at least one second

wall element.

16. The fluid chamber device according to claim 1,

further comprising

at least one wewmbrane which 1s arranged at least

partially 1n the at least one second wall element.

17. The fluid chamber device according to claim 16,
wherein the at least one second wall element comprises
at least one receiving region 1n which the at least one
membrane 1s arranged, and

wherein the at least one membrane directly abuts on the

at least one second wall element.

18. The fluid chamber device according to claim 1,

wherein the electrode 1is formed as a section of the at
least one second wall element and 1s partially embodied
1n an one-part-implementation with the at least one

second wall element.

CA 2854151 2018-02-21
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