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(54) AN EXPANSION APPARATUS

(57) The present invention relates to an expansion
apparatus that prevents closed-circuit fluid system pres-
sure by balancing the expansion of heated fluid in

closed-circuit fluid systems; has at least one fluid inlet
and a flexible membrane that is directly in contact with
atmospheric pressure which fluid is filled in.
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Description

Technical Field

[0001] The present invention relates to an expansion
apparatus that prevents the increase of the closed-circuit
installation pressure by balancing the expansion of the
heated fluid in the installations through which a heated
fluid is flowing. In particular, the invention discloses an
expansion apparatus comprising at least one fluid inlet
and a flexible membrane in which the fluid is filled through
this fluid inlet and is directly subject to atmospheric pres-
sure.

State of The Art

[0002] It is known that a fluid on closed systems ex-
pands when heated. As fluid expands it effects the pres-
sure on closed systems by increasing its internal pres-
sure. This increased pressure has the potential to harm
the system. Expansion tanks are needed to relieve pres-
sure and possible damage.
[0003] Open expansion vessels are the oldest tech-
nique that is used for this purpose. As the technology
evolved, this technique was replaced by closed expan-
sion tanks. Current closed expansion tanks comprise a
metal surface, expandable membrane, and an air section
that paddings this membrane. Air section is the volume
between metal surface and membrane.
[0004] Water on the system expands after heating and
thus its volume increases. The expanded water enters
the expansion tank and system pressure is reduced. In
the meantime, it compresses the air inside the expansion
tank. As water in the installation cools down, water vol-
ume and pressure decrease. As water volume decreas-
es, compressed air inside the tank sends the water inside
the system back to installation and adjust system pres-
sure to a fixed level.
[0005] Expansion valves that currently used contain a
metal container with expandable membrane and a pad-
ding air section thus they are both heavy and has big
volumes. Also, due to the metal surface, they have a fixed
structure. For this reason, it does not have flexibility and
cannot be produced in geometries that cannot be made
with a deep drawing die.
[0006] These disadvantages caused necessity for a
new expansion apparatus.
[0007] In the utility model No. CN20829320, an expan-
sion tank which is equipped with an elastic diagram that
divides it into an air chamber and a water chamber in the
middle. Furthermore, air pressure inside the air chamber
is measured by a sensor, and air is supplied with the
compressor instead of the missing air.
[0008] In the patent No. CN102864818A, an expan-
sion tank with an expandable membrane and an extra
air section padding disclosed.
[0009] However, both aforementioned documents give
no solution that our invention gives about metal body that

creates weight and volume disadvantage to boiler and
central heating boilers. Consequently, it was necessary
to come up with a suitable solution that performs the
same function but does not contain the existing disad-
vantages, instead of the expansion tanks used in units
such as combi boilers or boilers.

Objectives and Brief Description of the Invention

[0010] The aim of the present invention is to prevent
increase in closed-circuit fluid installation pressure by
balancing the expansion of heated fluid in the installa-
tions through which a heated fluid pass.
[0011] Another aim of the present invention is to obtain
an expansion apparatus that takes up less space in units
such as boilers and combi boilers, is light in terms of the
material used, and has a small volume.
[0012] Another aim of the invention is to provide an
expansion apparatus that performs the function of ele-
ments such as pipes that transport water in a closed cir-
cuit and does not require additional maintenance.
[0013] Another aim of the invention is to provide a
sheath embodiment that acts as a stoper against the
pressure in the membrane, and that prevents excessive
swelling and damage of the membrane.
[0014] To achieve the above objectives, present inven-
tion is an expansion apparatus for reducing pressure in-
crease in closed-circuit fluid systems that comprises at
least one fluid inlet, and a membrane in flexible form di-
rectly subject to atmospheric pressure, in which the fluid
is filled by means of the fluid inlet.
[0015] In the preferred embodiment of the invention,
the mentioned membrane is made of elastomer material.
[0016] The expansion apparatus further comprises a
sheath structured to cover the membrane and whose vol-
ume can change in proportion to the pressure change to
which the membrane is subjected. The sheath is made
of air-permeable material.
[0017] In another preferred embodiment of the expan-
sion apparatus of the present invention comprises at
least one fluid outlet in connection with the membrane
allowing the expansion apparatus to be mounted in series
to the closed-circuit fluid system and allowing the fluid in
said membrane to be discharged from the expansion ap-
paratus.

Brief Description of the Figures

[0018] In Figure 1a; section view of the empty expan-
sion apparatus in preferred embodiment is shown.
[0019] In Figure 1b; section view of the expansion ap-
paratus while filled with fluid in preferred embodiment is
shown.
[0020] In Figure 2a; section view of the empty expan-
sion apparatus in another preferred embodiment is
shown.
[0021] In Figure 2b; section view of the filled expansion
apparatus in another preferred embodiment is shown.
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[0022] In Figure 3a; section view of the empty expan-
sion apparatus comprising sheath in preferred embodi-
ment is shown.
[0023] In Figure 3b; section view of the expansion ap-
paratus comprising sheath while filled with fluid in pre-
ferred embodiment is shown.
[0024] In Figure 4a; section view of the empty expan-
sion apparatus comprising sheath in another preferred
embodiment is shown.
[0025] In Figure 4b; section view of the filled expansion
apparatus comprising sheath in another preferred em-
bodiment is shown.

Reference Numbers

[0026]

1 Expansion apparatus
2 Membrane
3 Fluid inlet
4 Sheath
5 Fluid outlet

Detailed Description of the Invention

[0027] The present invention discloses an expansion
apparatus (1) based on pressure expansion principle.
According to the Figure 1a, the expansion apparatus (1)
comprises at least one fluid inlet (3), and a membrane
(2) in flexible form directly subject to atmospheric pres-
sure, in which the fluid is filled by means of the fluid inlet
(3). The membrane (2) is made of elastomer class ma-
terial inside of which is fiber supported or not supported.
[0028] With amount of the fluid that enters through fluid
inlet (3) increases because of pressure in the fluid sys-
tem, membrane will be filled with more water, and it will
swell like a balloon as shown in the Figure 1b. In this
case of sudden pressure rise on the closed-circuit thus
increasing water volume, water will be filled to another
area i.e., to expansion apparatus (1) without harming the
fluid system.
[0029] Embodiment that shown in Figure 1a and 1b, in
closed-circuit fluid systems, for example like heating sys-
tems or boilers, combis that work on these systems, fulfils
the purpose of a closed expansion tank.
[0030] In Figure 2a and 2b, another preferred embod-
iment of the expansion apparatus in empty and filled form
is shown respectively. According to the Figure 2a, ex-
pansion apparatus has a fluid outlet (5) in an addition to
the fluid inlet (3). With this fluid outlet (5), it is possible to
connect the expansion apparatus in series (1) to the
closed-circuit fluid system. In this embodiment, only dif-
ference from the expansion apparatus (1) without fluid
outlet (5) is that fluid inside the membrane (2) will flow
out from the fluid outlet (5) to another system. In both
situations, as the fluid inside the closed circuit expands,
it will blow the membrane (2) up, and pressure rise within
the system will be prevented.

[0031] In the embodiment shown in Figure 2b, expan-
sion apparatus (1) also fulfills the function of a fluid trans-
fer member like pipe. By this way, it is possible to save
more space in units that need to be compact like boilers.
Besides, it provides a volume advantage since the diffi-
cult shapes that need to be given to pipes can be given
to the expansion apparatus (2).
[0032] In Figure 3a and 3b, section view of another
preferred embodiment of expansion apparatus (1) is
shown schematically. The expansion apparatus (1) of
the preferred embodiment comprises a membrane in
flexible form (2), a fluid inlet (3) in which fluid enters from
closed-circuit fluid system, a sheath (4) that protects the
membrane (2) from foreign unwanted substances parti-
cles such as dust.
[0033] This sheath (4) is configured to in a way to cover
the membrane (2), and its volume is able to change in
proportion to the pressure change to which the mem-
brane (2) is subjected. Sheath (4) serves as a second
layer for the purpose of blocking physical contact of for-
eign materials like dust with membrane (2). The sheath
(4) has a structure that is stretched in the bulky state of
the membrane (2) and crumpled when it is deflated. In
addition, the cover (4) has a certain strength that will both
protect the membrane (2) from foreign substances and
prevent it from further swelling with pressure. The mate-
rial of the sheath (4) is selected from a material that is
air-permeable, which will not prevent the membrane (2)
from being directly subjected to atmospheric pressure.
[0034] In another embodiment shown in Figures 4a
and 4b, expansion apparatus (1) comprises

- at least one fluid inlet (3),
- a membrane (2) in flexible form directly subject to

atmospheric pressure, in which the fluid is filled by
means of the fluid inlet (3),

- at least one fluid outlet (5) in connection with the
membrane (2), and

- a sheath (4) that is configured to in a way to cover
the membrane (2).

[0035] As it can be understood from Figures 1 to 4, an
air gap unconnected with outside and isolated is not avail-
able in between membrane (2) and sheath (4), by which
are constituted expansion apparatus (1). The membrane
(2) is expected to have at least 2-4 mm of thickness, and
sheath (4) is envisaged to have at least 1 mm thickness.
The thickness values of membrane (2) and sheath (4)
depend on the type of the material and amount of internal
pressure inside the fluid system that expansion appara-
tus (1) to be connected to.
[0036] At the preferred embodiments of the present
invention, atmospheric air is the padding for the expan-
sion apparatus (1), it is not necessary to have closed
space for the expansion. This way expansion apparatus
(1) saves volume in boilers and tanks. Also, there is no
demand for necessities like filling of padding air, supply-
ing air in case of leakage, and comprising a relief valve
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connection.

Claims

1. An expansion apparatus (1) for reducing pressure
increase in closed-circuit fluid systems character-
ized by comprising

- at least one fluid inlet (3), and
- a membrane (2) in flexible form directly subject
to atmospheric pressure, in which the fluid is
filled by means of the fluid inlet (3).

2. The expansion apparatus (1) according to claim 1
wherein the membrane (2) is made of elastomer ma-
terial.

3. The expansion apparatus (1) according to claim 1 or
2, wherein it comprises a sheath (4) structured to
cover the membrane (2) and whose volume is able
to change in proportion to the pressure change to
which the membrane (2) is subjected.

4. The expansion apparatus (1) according to claim 3
wherein the sheath (4) is made of air-permeable ma-
terial.

5. The expansion apparatus (1) according to any one
of claims 1 to 4, wherein it comprises at least one
fluid outlet (5) in connection with the membrane (2)
allowing the expansion apparatus (1) to be mounted
in series to the closed-circuit fluid system and allow-
ing the fluid in said membrane (2) to be discharged
from the expansion apparatus (1).
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