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O (57) Abstract: A method for performing a leak-tightness test on a test subject (16) in a foil chamber (10) which has at least one 
flexible wall region (12, 14), having the steps: using a gas or gas constituent contained in the test subject as test gas for the leak
tightness test, introducing the test subject into the foil chamber, evacuating the foil chamber to a pressure lower than the test gas 
pressure within the test subject and than atmospheric pressure, introducing a carrier gas into the foil chamber into the region outside 

O the test subject, and measuring the test gas concentration of the gas mixture that forms in the foil chamber in the region outside the 
test subject.  

(57) Zusammenfassung: Verfahren zur Dichtheitsprfung eines Priflings (16) in einer Folienkammer (10), die mindestens einen 
f4 flexiblen Wandbereich (12, 14) aufweist, mit den Schritten: Verwenden eines in dem Prifling enthaltenen Gases oder 

Gasbestandteiles als Prtifgas fur die Dichtheitsprifung, Einbringen des Prtiflings in die Folienkammer, Evakuieren der 
Folienkammer auf einen Druck, der geringer ist als der 

[Fortsetzung auf derndichsten Seite]
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Prtifgasdruck innerhalb des Priflings und als atmospharischer Druck, Einbringen eines Trgergases in die Folienkammer in den 
Bereich auBerhalb des Priflings und Messen der Prifgaskonzentration des sich einstellenden Gasgemisches in der Folienkammer 
im Bereich auBerhalb des Prflings.
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Leak-tightness test with carrier gas in foil chamber 

The invention relates to a method for performing a leak-tightness test on a test 

object in a foil chamber.  

Reference to any prior art in the specification is not an acknowledgement or 

suggestion that this prior art forms part of the common general knowledge in 

any jurisdiction or that this prior art could reasonably be expected to be 

combined with any other piece of prior art by a skilled person in the art.  

It is known to fill test objects, e.g. food packages, with a test gas and to place 

them into a foil chamber which then is evacuated to subsequently detect test gas 

escaping from the test object into the foil chamber. In many cases gas already 

present in the test object (packaging bags) may be used as the test gas. This 

may be a protective gas or gas components in the air, e.g. nitrogen, oxygen or 

carbon dioxide. Aromatic substances of the packaged food, e.g. coffee, contained 

in the package may also be used as the test gas. As another possibility, gases 

may be used as the test gas, which are produced in the package by the 

packaged food, such as carbon dioxide that is produced in a coffee package after 

a few hours.  

Owing to the fact that the pressure in the foil chamber is lower in the region of 

the test object than inside the test object, test gas will escape through a possible 

leak in the test object. In the known methods the development of the pressure 

increase in the foil chamber is monitored so as to conclude on a possible leak. If 

the pressure increase exceeds a defined extent, this may be considered an 

indication to the existence of a leak in the test object.  

Further, it is known, e.g. from WO 2005/054806 Al, to pass a carrier gas flow 

through a test chamber containing a test object. Here, the test chamber is 

flushed with the carrier gas. Test gas escaping from the test object is transported 

out of the test chamber together with the carrier gas flow and is supplied to a
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test gas sensor. However, a leak-tightness test using a carrier gas has so far not 

been performed using evacuated foil chambers. Rather, the carrier gas flow was 

supplied to a rigid test chamber with a constant test chamber volume. Here, the 

carrier gas stream must be sufficiently large to flush test gas out of the 

predetermined test chamber volume and transport it to the sensor. This results 

in a drawback that the concentration of test gas, which is obtained in the 

measured gas flow at a predetermined leakage rate from the test object, is the 

lower, the larger the chosen carrier gas flow is. The detection limit for the test 

gas thus depends on the magnitude of the carrier gas flow. The sensitivity of the 

leakage gas detection can thus not be increased randomly by reducing the carrier 

gas flow.  

It is desirable that at least one embodiment of the invention provides a more 

sensitive method for performing a leak-tightness test.  

According to a first aspect of the invention there is provided a method for 

performing a leak-tightness test on a test object in a foil chamber which has at 

least one flexible wall region, the method comprising the following steps: 

introducing the test object into the foil chamber, 

using a gas or gas component, which is already contained in the test object upon 

introducing the test object into the foil chamber, as test gas for the leak

tightness test, 

evacuating the foil chamber to a pressure lower than the pressure of the test gas 

within the test object and lower than atmospheric pressure, 

forming a carrier gas flow from gas components gassing out from the foil 

chamber wall due to the vacuum in the foil chamber, the carrier gas passes 

through the foil chamber through the region outside the test object, and 

measuring the test gas concentration of the gas mixture that forms in the foil 

chamber in the region outside the test object.  

Also disclosed herein is a method that includes placing the test object in a foil 

chamber, functioning as the test chamber, into which the test gas is supplied.
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The foil chamber may be characterized by comprising at least one flexible wall 

region which, upon evacuation, is drawn to the test object and reduces the 

volume of the foil chamber. In this regard, foil chambers are particularly 

advantageous whose walls are entirely made of a flexible foil. As the test 

chamber is evacuated, the film clings to the test object. The volume in the foil 

chamber in the region outside the test object is reduced. Thus, a smaller carrier 

gas flow can be supplied to the foil chamber than in the conventional case of a 

rigid test chamber having an invariable volume. Due to the smaller carrier gas 

flow, the detection limit is increased compared to a leak-tightness test using a 

test chamber with rigid walls.  

The volume flow of the carrier gas supplied preferably is once the gas content of 

the chamber per second. The pressure in the foil chamber in the region outside 

the test object should be at most 700 mbar during the measuring of the test gas 

concentration. The test gas is supplied to the test object before and/or during the 

measuring of the test gas proportion in the gas mixture of carrier gas and test 

gas formed. The test gas pressure in the test object should always be higher 

than the foil chamber pressure during the measuring. Preferably, the test gas 

pressure in the test object should be at least 1000 mbar.  

Before being placed into the test chamber, the test object may actively be filled 

with a separate test gas. As an alternative, a gas or gas components already 

contained in the test object may be used as the test gas. These may be 

components of air, e.g. nitrogen, oxygen or carbon dioxide. It is also possible to 

use gases as the test gas that contain aromatic substances of a product 

contained in the test object or are made of the same. The product contained in 

the test object may be a food product, e.g. coffee. In this regard, it is possible to 

use aromatic substances of coffee as the test gas. Another possibility is to use 

gases or gas components as the test gas, which are produced in the test object 

by a product (e.g. a food product) contained in the test object. For example, 

after a few hours, coffee produces CO 2 in a coffee package, which could be used 

as the test gas.
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Conceivable test gases are SF6, forming gas or He. CO 2 is a particularly 

advantageous test gas. Air may be used as the carrier gas. Nitrogen is 

particularly advantageous as a carrier gas.  

The carrier gas flow may be continuously supplied to the foil chamber during the 

measuring by means of a carrier gas conveying means (conveyor pump). As an 

alternative, the effect that, due to the vacuum and to natural permeation, gas 

components are gassed out from the surfaces of the inner sides of the foil 

chamber walls can also be used to obtain a carrier gas. These gas components 

are gassed out constantly in dependence on the foil chamber pressure. The 

quantity of the outgassing components thus defines the volume flow of carrier 

gas supplied to the foil chamber. When measuring the test gas concentration, the 

quantity of test gas is determined and set in proportion to the quantity of the 

carrier gas, i.e. of the gassed out components, in the gas flow measured.  

If the test gas concentration exceeds a predetermined value of e.g. 5 ppm, this 

serves as an indication of a leak in the test object.  

As an alternative it is conceivable that a predetermined carrier gas volume is 

supplied to the foil chamber only once, before the concentration of test gas is 

measured. The carrier gas volume can be supplied to the foil chamber before or 

after the accumulation time has lapsed. The accumulation time is considered to 

be the time passing after the evacuation of the foil chamber and before the 

measuring of the concentration of the test gas, so that sufficient measurable test 

gas can escape from the test object through a possible leak.  

The alternative offers the advantage that the sensitivity of the measuring can be 

augmented by increasing the accumulation time without reducing the quantity of 

carrier gas. The method of the present invention has the basic advantage that 

the detection limit for the leak-tightness test can be lowered by reducing the test 

chamber volume (volume of the foil chamber in the region outside the test 

object). For being flushed with carrier gas, the small foil chamber volume also
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requires a smaller quantity of gas and less time than in the case of a rigid test 

chamber with a predetermined volume. If the gas components gassed out from 

the foil by natural permeation are used as the carrier gas, there is a further 

advantage that no separate carrier gas has to be actively supplied to the foil 

chamber.  

By way of clarification and for avoidance of doubt, as used herein and except 

where the context requires otherwise, the term "comprise" and variations of the 

term, such as "comprising", "comprises" and "comprised", are not intended to 

exclude further additions, components, integers or steps.  

Embodiments of the invention are explained in more detail hereunder with 

reference to the Figures. In the Figures: 

Figure 1 shows an embodiment with a continuous carrier gas supply by 

means of a conveyor means, 

Figure 2 shows an embodiment in which components gassed out from the foil 

are used as a continuous carrier gas flow, and 

Figure 3 shows an embodiment for a one-time supply of a predetermined 

quantity of carrier gas.  

In each embodiment the foil chamber 10 is formed by two foil layers 12, 14. The 

foils 12, 14 may be flexible foils sealingly laid one upon the other in their outer 

edge regions. The test object 16 is contained in the foil chamber 10. The foil 

chamber volume 18 in the region outside the test object 16 is connected in a 

gas-carrying manner to a vacuum pump 20 for the evacuation of the foil 

chamber. The gas quantity evacuated by the vacuum pump 20 is supplied to a 

gas sensor 22 for determining the concentration of test gas in the evacuated gas 

mixture. The gas sensor 22 may e.g. be a mass spectrometer.
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In the first embodiment illustrated in Figure 1, the foil chamber volume 18 is ad

ditionally connected in a gas-carrying manner to a conveyor pump 24 and a car

rier gas source 26. The conveyor pump 24 and the carrier gas sources 26 form a 

carrier gas conveying means 25 for supplying a continuous flow of carrier gas to 

the foil chamber. The conveyor pump 24 conveys the carrier gas contained in the 

carrier gas source 26 into the foil chamber 10. As an alternative, a throttle may 

be used instead of a conveyor pump 24.  

The embodiment shown in Figure 2 differs from the first embodiment in that no 

carrier gas conveying means is provided. After the evacuation of the foil chamber 

10, the gas components which gas out from the inner surfaces of the foil cham

ber walls 12, 14 due to natural permeation, are used as the carrier gas. The 

permeation of these gas components occurs in a constant manner.  

The third embodiment illustrated in Figure 3 differs from the first embodiment in 

that the foil chamber volume 18 is not connected to a carrier gas conveying 

means, but is connected to a carrier gas source 28 instead which has a constant 

carrier gas volume (e.g. atmospheric pressure). After the evacuation of the foil 

chamber 10 by means of the vacuum pump 20, the valve 30 in the gas-carrying 

connection between the carrier gas source 28 and the foil chamber 10 is opened, 

whereby the carrier gas volume abruptly flows into the foil chamber 10.  

For the three embodiments, the method is performed as follows: 

In the first embodiment the foil chamber volume 18 is reduced by evacuating the 

foil chamber 10 using the vacuum pump 20. Then, a reduced carrier gas flow is 

continuously supplied to the foil chamber 10 using the carrier gas conveying 

means 25, while the gas flow drawn from the foil chamber 10 by means of the 

vacuum pump 20 is analyzed by the sensor 22. The sensor 22 determines the 

concentration of test gas in the measured gas flow. In case of a leak, the meas

ured gas flow contains a mixture of the carrier gas and the test gas. The concen

tration c of test gas in the carrier gas flow is: 

1001809300
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QLeak+(C 0 - 0Q Leak 

QF1 F 

Here, the first term stands for the concentration of test gas through the leak and 

the second term stands for the substitution of the initially existing concentration 

of test gas with test gas from the leak. One may also write: 

c = QLeak co) + c0 
QF1 

where: c total concentration of test gas 

c0  initial concentration of test gas in the carrier gas flow 

QLeck test gas leakage rate from the leak 

QFI carrier gas flow 

In the second embodiment, the foil chamber volume 18 is reduced by evacuation 

of the foil chamber 10 using the vacuum pump 20. In each embodiment the test 

object 16 has been filled with a test gas before. Using the vacuum pump 20 an 

approximately continuous gas flow is supplied to the sensor 22. Here, the gas 

escaping inward by permeation from the foils 12, 14 is used as the carrier gas.  

The proportion of the test gas in this gas flow is determined using the sensor 22.  

In the third embodiment, the valve 30 is opened after the evacuation of the foil 

chamber 10. The carrier gas volume contained in the carrier gas source 28 then 

flows into the foil chamber 10. After a predetermined accumulation time has 

lapsed, in which test gas can escape into the foil chamber volume 18 through a 

possible leak in the test object 16, the sensor 22 determines the concentration of 

test gas. The carrier gas volume from the carrier gas source 28 can be supplied 

to the foil chamber volume 18 before, during or after the lapse of the 

accumulation time.  

1001809300
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Claims 

1. A method for performing a leak-tightness test on a test object in a foil 

chamber which has at least one flexible wall region, the method 

comprising the following steps: 

introducing the test object into the foil chamber, 

using a gas or gas component, which is already contained in the test 

object upon introducing the test object into the foil chamber, as test gas 

for the leak-tightness test, 

evacuating the foil chamber to a pressure lower than the pressure of the 

test gas within the test object and lower than atmospheric pressure, 

forming a carrier gas flow from gas components gassing out from the foil 

chamber wall due to the vacuum in the foil chamber, the carrier gas 

passes through the foil chamber through the region outside the test 

object, and 

measuring the test gas concentration of the gas mixture that forms in the 

foil chamber in the region outside the test object.  

2. The method of claim 1, wherein a continuous carrier gas flow is supplied to 

the foil chamber during the measuring of the test gas concentration.  

3. The method of claim 2, wherein the carrier gas flow is actively supplied 

using a conveyor means.  

4. The method of claim 1, wherein a predetermined quantity of a carrier gas 

is supplied once to the foil chamber before the measuring of the test gas 

concentration.
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5. The method of claim 4, wherein the test gas concentration is determined 

after the lapse of a predetermined accumulation time after the supply of 

carrier gas.  

6. The method of claim 4 or 5, wherein the predetermined quantity of carrier 

gas is supplied into the foil chamber after a predetermined accumulation 

time of the test gas has lapsed and before measuring the test gas 

proportion.  

7. The method of any one of the preceding claims, wherein the carrier gas is 

supplied into the foil chamber at a volume flow of at most once the gas 

quantity of the foil chamber volume per second.  

8. The method of any one of the preceding claims, wherein the quantity of 

carrier gas introduced into the foil chamber increases the pressure in the 

foil chamber by at most 100 mbar.  

9. The method of any one of the preceding claims, wherein the foil chamber 

is evacuated to a pressure of at most circa 700 mbar before measuring the 

test gas concentration.  

10. The method of any one of claims 1 - 9, wherein nitrogen, oxygen or 

carbon dioxide is used as the test gas.  

11. The method of any one of claims 1 - 9, wherein aromatic substances from 

a product packaged in the test object are used as the test gas.  

12. The method of any one of claims 1 - 9, wherein a gas is used as the test 

gas, which gas is produced by a product packaged in the test object.
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13. The method of any one of claims 1 - 9, wherein the test object is filled 

with a test gas before being placed into the test chamber.
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