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Diaphragm pressure expansion vessel 

 

The invention relates to a diaphragm pressure expansion 

vessel for connecting to a piping network, comprising two 

vessel parts which are connected to each other in a 5 

circumferential connecting region in a pressure-tight and 

fluid-tight manner, wherein the closed vessel interior 

which is formed by the two vessel parts is separated by 

a diaphragm into a water chamber and a gas chamber, 

wherein the water chamber is connectable via a connecting 10 

pipe to the piping network, wherein the diaphragm is 

formed from an at least single-layered plastic and is of 

bubble-shaped design. 

 

Such expansion vessels with diaphragms serve to absorb 15 

changes in volume occurring, for example, because of 

pressure-dependent switching of pumps off and on, because 

of water hammer dampers or else due to temperature in 

closed liquid circuits, such as in heating circuits or 

water supply systems. 20 

 

A differentiation is essentially made between two 

different expansion vessel types, namely vessels having 

two vessel parts and a flat diaphragm or diaphragm in the 

shape of a half shell, and vessels having a bubble-shaped 25 

diaphragm which is inserted by the opening edge thereof 

into the water connecting pipe of the expansion vessel 

and forms the water chamber. Alternatively, the diaphragm 

can also form the gas chamber. 

 30 

In expansion vessels having a flat diaphragm or diaphragm 

in the shape of a half shell, there are different vessel 

shapes, wherein a differentiation is made primarily 

between flat vessels, which are used, for example, in 

wall-mounted water heaters, and cylindrical or sphere-35 

like vessels. A common feature of said two vessel types 

is that the vessel interior is divided by a flat diaphragm 

or diaphragm in the shape of a half shell and preferably 

consisting of an elastomer, into a water chamber and a 
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gas chamber, wherein the diaphragm can serve at the same 

time as a sealing element between the two vessel parts. 

Such a solution is illustrated, for example, in DE-A 28 

14 162. Of substantial disadvantage in the case of said 

expansion vessels which have long been established is 5 

especially that, when diaphragms consist of an 

elastomeric material, a certain permeation effect cannot 

be avoided, in particular over a long period of time, and 

therefore gas from the gas chamber can penetrate the 

water chamber and therefore the piping network, which is 10 

undesirable in particular in the case of heating 

circuits. This also causes a reduction in the gas volume 

in the gas chamber, making maintenance necessary since 

topping up is required. This is associated with a 

corresponding outlay. A further disadvantage is that 15 

diaphragms consisting of elastomers are relatively 

expensive.  

 

EP 2 175 205 A1 discloses an expansion vessel of the type 

in question, in which, rather than the diaphragm 20 

consisting of an elastomer, use is made of a diaphragm 

consisting of an at least single-layered, flexible, gas-

permeable plastic.  

 

In practice, it has turned out that, in the case of a 25 

plastics diaphragm of this type, in particular in the 

event of use in a flat vessel especially of rectangular 

design, there is a risk of fracturing due to the 

alternating loading, in particular in the corner regions, 

and therefore, especially for such vessel types, a 30 

plastics diaphragm has not previously been able to be 

used with satisfactory success.  

 

It is the object of the invention to develop a diaphragm 

pressure expansion vessel of the type in question in such 35 

a manner that the risk of fracturing for the plastics 

diaphragm in the event of alternating loading is 

significantly reduced.  
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According to the invention, this object is achieved in 

the case of a diaphragm pressure expansion vessel of the 

type referred to at the beginning in that the gas chamber 

is formed by the diaphragm interior and by the vessel 5 

interior between that side of the diaphragm which faces 

away from the water chamber and the adjacent vessel part, 

wherein that side of the diaphragm which faces away from 

the water chamber is provided with perforations. 

 10 

Owing to this configuration, it is possible to, as it 

were, support the heavily loaded diaphragm side and to 

relieve the latter of load and thereby to obtain greater 

stability. For this purpose, the bubble-shaped diaphragm 

is perforated on the gas side, and therefore the gas 15 

chamber consists both of the chamber contents between the 

corresponding vessel part and the diaphragm, and of the 

chamber contents of the bubble-shaped diaphragm. The 

bubble-shaped diaphragm is accordingly installed in the 

diaphragm pressure expansion vessel in the same way as 20 

is otherwise the case with flat diaphragms and said 

diaphragm is additionally provided with perforations on 

the gas side. It has turned out that, as a result, the 

diaphragm side at which the water pressure prevails can 

be supported on the rear diaphragm side; a buffer effect 25 

clearly occurs in the bubble-shaped diaphragm which 

cushions the alternating loading of the diaphragm and 

significantly reduces or even precludes the risk of 

fracturing.  

 30 

Provision is preferably made here for the diaphragm to 

be integrated in the circumferential connecting region 

between the two vessel parts in a gas-tight manner. For 

this purpose, a sealing element which can be formed by 

an encircling sealing edge of the diaphragm is preferably 35 

provided in the circumferential connecting region. With 

an appropriate configuration of the circumferential 

diaphragm edge, the diaphragm itself can therefore serve 
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as sealing element between the two vessel parts. Of 

course, this does not preclude an additional seal between 

the vessel parts, and the diaphragm also does not have 

to be clamped directly between the two vessel parts; 

rather, it can also be fastened so as to encircle one 5 

vessel part only in a gas-tight manner.  

 

Furthermore, provision is preferably made for that side 

of the diaphragm which faces the water chamber to have a 

contour which is matched to the contour of the vessel 10 

part bounding the water chamber. In the rest state, the 

diaphragm then bears against the inner wall of the vessel 

part bounding the water chamber; the volume of the water 

chamber is therefore negligible and there is virtually 

no dead space zone, and the full interior volume of the 15 

expansion vessel is filled up by the gas chamber, which 

is filled with a gas which is under a predetermined 

positive pressure.  

 

The configuration according to the invention of the 20 

diaphragm pressure expansion vessel is advantageous in 

particular when the vessel is designed in a manner known 

per se as a flat vessel, preferably as a rectangular flat 

vessel. Such vessels are used in particular in wall-

mounted water heaters.  25 

 

The invention is explained in more detail below by way 

of example with reference to the drawing, in which, in 

each case in section: 

 30 

Fig. 1 shows a diaphragm pressure expansion vessel with 

a completely expanded diaphragm, and  

 

Fig. 2 shows the diaphragm pressure expansion vessel 

according to fig. 1 with a frame partially placed 35 

over the latter. 
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A diaphragm pressure expansion vessel is denoted in 

general by 1. In the exemplary embodiment, said diaphragm 

pressure expansion vessel 1 is preferably designed as a 

rectangular flat vessel and is suitable, for example, for 

insertion into a wall-mounted water heater. However, said 5 

vessel can also have a different geometrical 

configuration (for example, round, cylindrical, 

spherical) when said vessel is used, for example, in 

conjunction with a heating boiler. 

 10 

The diaphragm pressure expansion vessel 1 has two vessel 

parts 2, 3 which are in the shape of a half shell and are 

preferably composed of metal. Said two vessel parts 2, 3 

are connected to each other in a gas-tight manner in a 

circumferential connecting region denoted by 4. 15 

 

The vessel interior contains a bubble-shaped diaphragm 5 

consisting of plastic, for example of polypropylene, 

which can optionally be provided with an EVOH coating and 

which is integrated so as to encircle the circumferential 20 

connecting region 4 between the two vessels parts 2, 3 

in a gas-tight manner. For this purpose, the diaphragm 

in the exemplary embodiment has a single-piece encircling 

sealing edge 5a. Alternatively, for example, an 

additional annular sealing element can also be provided.  25 

 

The diaphragm 5 separates the interior of the diaphragm 

pressure expansion vessel 1 into a water chamber 6 and a 

gas chamber, which is described in detail below, wherein 

the water chamber 6 is connectable via a connecting pipe 30 

7 to a piping network (not illustrated). 

 

It is then essential for that side of the diaphragm 5 

which faces away from the water chamber 6 to be provided 

with perforations 8. By means of said perforations 8, the 35 

diaphragm interior, denoted by 9, and the vessel interior 

10, which is formed between the adjacent vessel part 2 

and that side of the diaphragm 5 which faces away from 
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the water chamber 6, are connected to each other, wherein 

both the diaphragm interior 9 and the vessel interior 10 

are filled with a gas, for example nitrogen, via a gas 

filling valve 11, i.e. the gas chamber of the diaphragm 

pressure expansion vessel is formed by the diaphragm 5 

interior 9 and the vessel interior 10.  

 

As is best seen from fig. 1, that side of the diaphragm 

5 which faces the water chamber 6 is matched to the 

contour of the vessel part bounding the water chamber 6. 10 

If then, from the inoperative state according to fig. 1, 

water enters the water chamber 6 from the piping network 

through the water connecting pipe 7 (fig. 2), the 

diaphragm turns to the inside more or less easily on the 

side facing the water chamber 6, said turning operation 15 

is buffered by the gas volume and the diaphragm is 

supported, as it were, on the rear side thereof. As a 

result, the risk of fracturing which otherwise exists in 

the case of plastics diaphragms, in particular in the 

corner regions, is substantially reduced or even 20 

completely avoided.  
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List of reference numbers: 

 

1  Diaphragm pressure expansion vessel 

2, 3  Vessel parts in the shape of a half shell 

4  Circumferential connecting region 

5  Diaphragm 

5a  Sealing edge of the diaphragm 

6  Water chamber 

7  Connecting pipe 

8  Perforations 

9  Diaphragm interior 

10  Vessel interior 

11  Gas filling valve 
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Patent Claims: 

 

1. A diaphragm pressure expansion vessel (1) for 

connection to a piping network, comprising two 

vessel parts (2, 3) which are connected to each 5 

other in a circumferential connecting region (4) in 

a pressure-tight and fluid-tight manner, wherein the 

closed vessel interior (10) which is formed by the 

two vessel parts (2, 3) is separated by a diaphragm 

(5) into a water chamber (6) and a gas chamber, 10 

wherein the water chamber (6) is connectable via a 

connecting pipe (7) to the piping network, wherein 

the diaphragm (5) is formed from an at least single-

layered plastic and is of bubble-shaped design, 

characterized in that the gas chamber is formed by 15 

the diaphragm interior (9) and by the vessel 

interior (10) between that side of the diaphragm (5) 

which faces away from the water chamber (6) and the 

adjacent vessel part (2), wherein that side of the 

diaphragm (5) which faces away from the water 20 

chamber (6) is provided with perforations (8). 

 

2. The diaphragm pressure expansion vessel as claimed 

in claim 1, characterized in that the diaphragm (5) 

is integrated in the circumferential connecting 25 

region (4) between the two vessel parts (2, 3) in a 

gas-tight manner. 

 

3. The diaphragm pressure expansion vessel as claimed 

in claim 2, characterized in that a sealing element 30 

(5a) is provided in the circumferential connecting 

region (4). 

 

4. The diaphragm pressure expansion vessel as claimed 

in claim 3, characterized in that the sealing 35 

element is formed by an encircling sealing edge (5a) 

of the diaphragm (5). 
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5. The diaphragm pressure expansion vessel as claimed 

in one or more of claims 1 to 4, characterized in 

that that side of the diaphragm (5) which faces the 

water chamber (6) has a contour which is matched to 

the contour of the vessel part (3) bounding the 5 

water chamber (6). 

 

6. The diaphragm pressure expansion vessel as claimed 

in one or more of claims 1 to 5, characterized in 

that said vessel is designed as a flat vessel. 10 

 

7. The diaphragm pressure expansion vessel as claimed 

in claim 6, characterized in that said vessel is of 

rectangular design. 


