
Long service life  Maintenance free set-up  Permanently 

gas-tight   Quickly installed   High operational reliability 

 Suitable for heavy wind and snow loads



Biogas storage systems are an active contribution to the generation of renewable energies, and 

thus to environmental protection in general. At SATTLER, concepts for the storage of biogas, liquid 

manure, or brewery residues have a long tradition. In 1981 SATTLER invented the double mem-

brane gas holder for storing digester gas from waste water treatment plants. This biogas storage 

design has been tested and proven over the decades and now is an integral feature in the design of 

any modern waste water treatment plant worldwide.

As the leading supplier of such storage systems, we keep the value chain as long as possible in our 

own company. Thus our own weaving and coating units ensure outstanding quality for the supply of 

the base material, PVC-coated polyester fabrics.

SATTLER biogas plants make a valuable contribution to the production of environmentally friendly and 

resource-saving energy in many countries of the world.

If we consider our environment as our basis of life, then its 

protection must be our highest priority. For SATTLER, this 

means assuming a special responsibility.

Pioneers for a clean environment
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WHICH PRESSURE DO I CHOOSE?

The operating pressure is predetermined by the plant 
design and the dimensioning of the various com-
ponents. We are talking about low-pressure systems, 
starting from zero pressure to 50 mbar. The operating 
pressure influences the dimensioning of the entire gas 
line. Among them are: gas ducts, safety devices for 
protection against over-pressure, condensate traps, 
flares, devices for gas purification, and gas pressure 
intensifiers.

WHICH EXTERNAL LOADS DOES A STORAGE TANK 
HAVE TO WITHSTAND?

Depending on its location, wind load, temperature and 
sun radiation all have an impact on the gas holder. The 
impact of snow loads depends both on the location 
and operating conditions since waste heat from the 
digester results in de-icing in regular operation. When 
not in operation, the digester does not produce any 
waste heat. In this case the full snow load must be 
taken into account.

UP TO WHICH TANK DIAMETER DO WE BUILD GAS 
STORAGE TANKS?

Textile gas storage tanks and coverings can be built 
to very large dimensions. The tank diameter basically 
does not pose any limitation as to the choice of a 
suitable gas storage tank. 

WHICH KIND OF AGITATOR TECHNOLOGY CAN BE 
USED?

There is a suitable storage system for each type of 
stirring device.
Submersible mixers are accessible via service 
manholes or service shafts in the membrane. It is 
not necessary to remove membranes for service 
purposes.

WHICH COSTS DO I HAVE TO TAKE INTO ACCOUNT?

In terms of economic evaluation of a storage 
system, not only the initial investment and the run-
ning costs play a major role, but also the replace-
ment investment and opportunity costs are to be 
considered. Opportunity costs arise from lesser yields 
in power and heat generation and from a higher use 
of substrate in less suitable storage systems. 

The highest costs arise when the CHP (combined 
heat & power) does not operate at full capacity! 
These opportunity costs can exceed the initial 
costs of the biogas storage tank after only a few 
years of operation.

MAIN CRITERIA FOR THE 
SELECTION OF BIOGAS 
STORAGE TANKS

• Volume

• Pressure

• External loads

• Tank diameter

• Agitator technology

•       Costs

WHICH VOLUME DO I CHOOSE?

Storage tanks are designed to compensate for fluctuations in production and consumption, for volume 

changes due to varying temperatures and for stagnating consumption; furthermore, gas holders store gas for 

later use. With these parameters the optimal dimensioning can be determined. The ideal storage volume varies 

according to the plant design, the substrate mixture, and the management of the plant.

BASE LOAD OPERATION 

The goal is to enable consumers to operate at high capacity. Consumers’ performance should neither 

be influenced nor determined by fluctuating gas production, but should constantly operate at full load. 

Flaring excess gas should be avoided. Therefore excess gas production is buffer stored and lack of gas 

production is replaced by the stored gas. Conventional storage tanks hold volumes corresponding to a gas 

production of three to four hours.

PEAK LOAD

The storage tank serves to balance out the continuous gas production and the discontinuous consumption. 

Low gas production will be stored over a longer period of time, followed by a shorter and higher-powered 

consumption period. That is why bigger storage tanks are required.

The perfect solution for every challenge.

Gas from the 
storage tank

Gas production

Gas consumption

Gas from the 
storage tank

Gas production

Gas consumption
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The SATTLER double membrane gas storage tank consists of an external membrane which forms the outer 

shape of the tank, as well as an internal membrane and a bottom membrane which make up the actual gas 

space. 

A permanently running support air blower provides air to the space between inner and outer membrane, and 

thus keeps the gas pressure up at a constant level – irrespective of gas supply and gas withdrawal. 

The pressurized air keeps the outer membrane in shape to withstand external 

wind- and snow loads. And it exerts a constant pressure on the inner membrane 

and thus pushes gas at constant volume and pressure into the outlet pipe. The 

gas charge and discharge pipes are cast into the concrete foundations that are 

usually supplied by the customer. All three membranes are then clamped to the 

foundation by means of an anchor ring. 

The safety valve prevents the gas holder from over-pressure on the gas-side. To 

maintain a constant pressure within the gas holder, a pressure control valve is 

mounted on the air-side. Filling levels are measured by means of ultrasonic and 

wire length measurement systems.

Important properties:

Very high operating pressures• 

Large volumes• 

Suitable for highest snow and wind • 
loads

Permanently gas-tight• 

Low initial and running costs • 
compared with steel storage tanks

Quick installation – within a few • 
days on an existing foundation

High operational reliability• 

Exact level metering• 

Low maintenance costs• 

Double Membrane Gas Storage Tank      - the indispensable ingredient for efficient biogas plants

A  Outer membrane   B  Inner membrane   C  Air Flow System   D  Air maintenance valve

E  Support air blower  F  Anchor ring  G  Safety valve  H   Inspection window 

I   Level meter
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A supporting structure prevents the inner membrane from immersing into the substrate 

and being damaged by the stirring device. The safety valves protect the gas holders 

against over- or low gas pressure. The pressure regulation is carried out by an air-

side pressure control valve. Filling levels are measured by means of hydraulic and wire 

length measurement systems.

Where plants are designed with more than one storage tank, you can combine SATTLER 

double membrane gas storage tanks and single membrane gastight covers. The 

combination of storage tanks and covers offers an ideal storage volume at lowest total 

costs. 

The SATTLER double membrane gas storage tank that is mounted on an existing tank consists of an external 

membrane which forms the outer shape, and an internal membrane which seals the digester gas-tight. A per-

manently running support air blower provides air to the space between the inner and outer membranes, thus 

keeping the pressure at a constant level – irrespective of gas production and gas withdrawal. The pressurized 

air keeps the outer membrane in shape to withstand external wind- and snow loads. And it exerts a constant 

pressure on the inner membrane and thus pushes gas at constant volume and pressure into the outlet pipe. 

Both membranes are clamped to the crown of the storage tank or anchored to the external wall of steel or 

concrete tanks. 

Double Membrane Gas Storage Tank - mounted on tanks 
for a customer- and needs-oriented design

Very high operating pressures• 

Large volumes• 

Suitable for maximum snow and • 
wind loads

Permanently gas-tight• 

Low investment and operating • 
costs compared to steel tanks

Quick installation• 

High operational reliability• 

Exact level metering• 

This kind of gas holder also offers a wide range of possible shapes, from the quarter sphere to the hemisphere and to conic 

shapes – everything is possible to ensure a customer- and needs-oriented design.

A  Outer membrane   B  Inner membrane   C  Air Flow System   D  Brace system  E  Anchor ring 

F  Air maintenance valve  G  Support air blower   H   Safety valve  I   Inspection window  



The double-shell CENO biogas roof is mounted onto an existing tank and consists of an external membrane 

which provides the outer shape, and an internal membrane that seals the digester gas-tight. The central 

pole leads up to the maximum turning point and keeps the external membrane in place. This enables the gas 

holder to withstand all external loads such as snow, wind, or rain. The biaxial bending of the roof prevents 

fluttering and ballooning at strong winds. Both membranes are anchored to the external wall of steel or 

concrete tanks. The safety valves protect the gas holder against over- and low gas pressure.

Level meter systems provide electronic signals showing the filling level of the gas membrane that can then be 

processed by the customer to control the plant. The single-shell cover consists of one membrane supported 

by a central pole. It is used as a cover for permanent storage tanks and for fermenters.

The combination of gas holder and single-shell cover offers ideal storage volumes at 

lowest total costs.

Plant designs with more than one gas holder offer the possibility to combine gastight 

single-shell CENO biogas roofs, air-supported external double membrane gas holders 

SATTLER/CENO DGMS, and SATTLER/CENO DMGS TM mounted on tanks. In this 

case, the single-shell cover is constructed to meet the pressure requirements of the 

DMGS.

CENO Biogas Roof - the classical pole-supported 
tank cover with or without storage function

Pole-supported system• 

Depressurized at the gas holder • 
roof

Blow-off pressure up to 2 mbar • 
at the gas holder roof

Combines storage and covering• 

Stability due to biaxial bending • 
of the roof surface

High operational reliability• 

Suitable for high snow and wind • 
loads

Permanently gas-tight• 

Single-shell biogas roof

Operating pressure up to 5 mbar• 

Blow-off pressure up to 8 mbar• 

Various patented mountings and openings ensure that maintenance can be carried 

out without removing the biogas roofs. For example the withdrawal of biogas can 

be done via a gas outlet in the membrane. Manholes for maintenance of e.g. 

immersed agitators or feeders of solid matter are possible. Special rainwater 

deflectors ensure that rainwater is kept off the insulation of the tank.



PLATZHALTER• 

Gas bags can be produced in cylindrical form or square-shaped cushions. Cylindrical gas bags are 

used horizontally in buildings or assembled in a suspended position in steel or concrete tanks. Gas 

withdrawal and gas filling of the depressurized gas bags is most often done via gas connections in 

the rigid bottom or top surface areas. 

Filling levels are measured by means of wire length measurement systems. In order to achieve 

accurate measurability, weights can be added to the gas bag in a horizontal position to achieve an 

evenly balanced movement of the membrane. Gas bags need a housing to hold external loads.

SATTLER 
GAS BAGS

Customer-specific solutions for all requirements.

SATTLER 
GAS MEMBRANES

Sattler gas membranes are used in various cuts and shapes for a wide 

variety of special solutions. A typical example is the production of guided 

inner membranes clamped to the middle height of the tank, or spherical gas 

holders for small volumes ranging from approx. 10 to 30 m3. 

We work with a wide range of tank geometries and clamping solutions.

Mounted inside buildings or • 
separate tanks

Storage function only• 

Permanently gastight• 

Depressurized• 



Ø H [ mbar ]

B9 108/205 50 m³ 4,9 m 3,7 m 50

B9 109/205 70 m³ 5,5 m 4,1 m 50

B9 110/205 100 m³ 6,1 m 4,6 m 50

B9 111/205 130 m³ 6,8 m 5,1 m 50

B9 112/205 170 m³ 7,4 m 5,5 m 50

B9 113/205 210 m³ 8,0 m 6,0 m 50

B9 114/205 270 m³ 8,6 m 6,5 m 50

B9 115/205 330 m³ 9,2 m 6,9 m 49

B9 116/205 400 m³ 9,8 m 7,4 m 46

B9 117/205 480 m³ 10,4 m 7,8 m 43

B9 118/205 570 m³ 11,1 m 8,3 m 40

B9 119/205 670 m³ 11,7 m 8,8 m 38

B9 116/250 780 m³ 12,6 m 9,5 m 35

B9 117/250 1.040 m³ 13,4 m 10,1 m 33

B9 118/250 1.190 m³ 14,2 m 10,7 m 31

B9 119/250 1.350 m³ 15,0 m 11,2 m 29

B9 120/250 1.530 m³ 15,8 m 11,8 m 27

B9 121/250 1.920 m³ 16,6 m 12,4 m 26

B9 122/250 2.150 m³ 17,2 m 12,9 m 25

B9 123/250 2.380 m³ 18,1 m 13,6 m 23

B9 124/250 2.640 m³ 18,9 m 14,2 m 22

B9 125/250 3.200 m³ 19,7 m 14,7 m 21

B9 126/250 3.510 m³ 20,4 m 15,3 m 20

B9 127/250 3.840 m³ 21,1 m 15,9 m 20

B9 128/250 4.560 m³ 22,0 m 16,5 m 19

B9 129/250 4.950 m³ 22,8 m 17,1 m 18

B9 130/250 5.360 m³ 23,5 m 17,6 m 17

23° 40°

m m m³ mbar m m³ mbar m m³ mbar m m³ mbar

10 2,1 59

2

4,2 89

2

2,5 95 30 5,0 230 40

11 2,3 79 4,6 130 2,8 127 22 5,5 310 28

12 2,5 104 5,0 178 3,0 165 22 6,0 400 28

13 2,8 118 5,5 232 3,3 210 22 6,5 510 28

14 3,0 145 5,9 285 3,5 260 22 7,0 640 28

15 3,2 171 6,3 343 3,8 320 22 7,5 790 28

16 3,4 198 6,7 414 4,0 390 16 8,0 960 20

17 3,6 236 7,1 498 4,3 470 16 8,5 1150 20

18 3,8 281 7,6 581 4,5 550 16 9,0 1370 20

19 4,0 326 8,0 678 4,8 650 16 9,5 1610 20

20 4,2 373 8,4 774 5,0 760 16 10,0 1880 20

21 4,5 426 8,8 880 5,3 880 12 10,5 2180 16

22 4,7 487 9,2 985 5,5 1010 12 11,0 2500 16

23 4,9 555 9,6 1135 5,8 1160 12 11,5 2860 16

24 5,1 630 10,1 1284 6,0 1320 12 12,0 3250 16

25 5,3 686 10,5 1482 6,3 1490 12 12,5 3680 16

26 5,5 772 10,9 1609 6,5 1680 10 13,0 4140 14

27 5,7 889 11,3 1786 6,8 1880 10 13,5 4630 14

28 5,9 990 11,7 1963 7,0 2100 10 14,0 5170 14

29 6,2 1077 12,2 2217 7,3 2330 10 14,5 5740 14

30 6,4 1151 12,6 2471 7,5 2580 10 15,0 6360 14

31 6,6 1260 13,0 2676 7,8 2850 8 - - -

32 6,8 1403 13,4 2880 8,0 3130 8 - - -

33 7,0 1551 13,8 3177 8,3 3430 8 - - -

34 7,2 1706 14,3 3473 8,5 3760 8 - - -

35 7,4 1929 14,7 3761 8,8 4100 8 - - -

36 7,6 2098 15,1 4092 9,0 4460 3 - - -

37 7,9 2278 15,5 4443 9,3 4840 3 - - -

38 8,1 2468 15,9 4813 9,5 5250 3 - - -

39 8,3 2668 16,4 5203 9,8 5670 3 - - -

40 8,5 2877 16,8 5610 10,0 6120 3 - - -

SATTLER DMGS CENO BGD SATTLER DMGS TM
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       Design variants

* Depends on the selected membrane

Biogas space

Biogas space            Biogas space



Ceno Membrane Technology GmbH

Am Eggenkamp 14
48268 Greven, Germany

Phone +49 2571 969 0
Fax +49 2571 1224
biogas@ceno-tec.de

www.ceno-tec.de

SATTLER AG

Sattler AG – Werk Rudersdorf
Sattlerstraße 1

7571 Rudersdorf, Austria
Phone +43 3382 733 0

Fax +43 3382 733 360118 
biogas@sattler-ag.com

www.sattler-ag.com


