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about the

Leak-tightness test in accordance with the requirements of TA Luft:2021 and the 
specifications of the VCI component test (2019-09)
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Order

Object of the test

Sealing insert

System cover

Cover seal

Target dimensions

Sampling process

Order date

Test period

Test laboratory

KRASO® GmbH & Co. KG
Baumannweg 1
46414 Rhede

TA Luft:2021 leak-tightness certificated with the help of the VCI component test (2019-09)

KRASO® KDS 150 system cover - heat-shrink technology, KRASO article 
number KKDS150SDWS7, clamped with the aid of a sealing insert:

KRASO® sealing insert type SD 400/166 mm

KDS 150 with heat-shrink technology, 7-fold made of ABS 

EPDM, Shore hardness A 50 ± 5

DN150

By the client

27/02/2023

06/03/2023 - 28/03/2023

Fachhochschule Münster, Laboratory for Sealing Technology, 48565 Steinfurt

Testers Christian Mertens, Michael Reppien

Scope 12 pages

Steinfurt, 27/04/2023

The test results are only valid for the tested objects during the specified period. The full test report or extracts 
thereof may only be published with the written consent of GAIST GmbH.

[Signature]

Michael Reppien
(Managing Director)
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1 Objective of the examination
The aim of the examinations was to provide evidence of the leak-tightness of the flange connection 
according to TA Luft:2021.

The leak-tightness test is carried out with the help of a leak detector with a helium mass spectrometer 
over a period of 24 hours according to the specifications of the VCI component test (2019-09). The 
process diagram according to VCI is informatively illustrated in Figure 8. Deviating from this test 
specification, no 48-hr storage at a higher temperature was carried out. For this reason, the leak-
tightness test after installation (L1) was also omitted and only the leakage L2 determined after 48-hr 
storage with helium as the test gas.

2 Object of the examination
The object of the examination was the “System cover KDS 150 - heat-shrink technology” provided by the 
client, Figure 1. For the leak-tightness test, this was clamped in a stainless steel chamber with an SD 
400/166 mm sealing insert supplied by the client.

Figure 1: View of the sealing insert
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3 Test setup for the leak-tightness check

The following test setup was used for the test:

Figure 2: Test setup
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Helium pressure application 
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Figure 3: Technical sketch of the experimental setup (source: KRASO©)

Figure 4: Test setup clamped with SD sealing insert, interior view after carrying out the test
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Swagelok connection
Gas introduction

Clamping bell

KRASO® KDS 150 system cover
- heat-shrink technology — 7-fold

KRASO® KDS 150 frame

KRASO® sealing insert type SD
400/166 mm

Clamping nuts
M12

Stainless steel flange 10 mm 
each
EPDM flange 5 mm

Clamping bell

Swagelok connection
Gas measurement
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4 Test procedure
4.1 Framework conditions and parameters

The following framework conditions were used for the test:
Storage temperature TTest1/2 23 ± 2 °C
Storage duration 48 hours
Test duration per leakage measurement Lx 24 hours
Test pressure 1 bar
Test medium Helium (TA Luft)

Table 1: Framework conditions of the test

Several sealing points need to be considered during the test. The dimensions of the system cover seal 
and the sealing insert used for the test result in a minimum sealing length.

In this case, the internal and external diameter of the SD sealing insert and the system cover seal are 
effective. The total of the individual sealing lengths results from the following individual circumferences, 
Table 2.

Component Quantity Dimensions [mm] Effective circumference [mm]
Clamping and external sealing 
element SD, alternatively, (external 
diameter Ø)

1 Ø 400 1257

KDS 150 frame (external diameter Ø) 1 Ø 166 522

KDS 150 system cover seal
EPDM Shore hardness A 50 ± 5 1 165 x 155 x 7 503

Sealing length in total 2281
Table 2: List of the considered seals
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4.2 Testing the sealing behaviour

The test specimen with inserted measuring adapter is housed in a recipient and connected to a helium 
mass spectrometer via vacuum metal hoses. The high vacuum is built up using an external rotary vane 
pump with downstream turbo molecular pump in the leak detector, Figure 5.

Figure 5: Vacuum diagram of the leak detector

The “PHOENIX L300i module” leak detector used, made by Leybold GmbH, has a very high measuring 
range from 5·10-12 to 1·10-1 mbar·l/s. The integral volumetric flow leakage is used to determine the 
relevant mass flow leakage by means of the average sealing length and the molar mass of helium.

To apply the medium to the sealing volume, this is connected with the helium source and a pressure 
transducer via a pipeline. To minimise the percentage of ambient air in the test gas, the volume inside 
the test specimen is evacuated several times at the set low test pressure (< 2 bar) and filled with helium.

For measurements with a mass spectrometer, the helium concentration in the test gas is directly 
proportional to the measured leakage rate. In the test laboratory, technical helium with a minimum purity 
of 4.6 is used. The equates to a helium percentage of 99.996 by volume in the test gas.
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1 Mass spectrometer

2 Turbo molecular pump

3 Pre-vacuum measuring point

4 External rotary vane pump

5 Inlet flange

6 Inlet pressure measuring point

V1 Pre-evacuation valve

VZa, b Reverse flow valves

V3 Venting valve

V4a Inlet valve

V4b Inlet control valve

V5 HV venting valve

V6 Purging gas valve

V7 Internal test leak valve

P1,2 Pressure sensors
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5 Test results
The following results are only valid for the conditions during the test period and allow no conclusion to be 
drawn about the suitability under different conditions.

5.1 Leakage investigation
Diagram 1 shows the progress of the leakage rate as a function of time. After a 24-hour measurement 
with a test differential pressure of 1 bar, the measured helium mass flow leakage is 7.7·10-5 mg/(s·m)

For the suitability of a sealing connection for the purpose of TA Luft, besides complying with the leakage 
criterion of 1.0·10-2 mg/(s·m), it must also be ensured that the materials used maintain their properties for 
the entire application period.

Diagram 1: Progress of the determined helium mass flow leakage over time

5.2 Summary of the results
Test number Test 

pressure
Tested component Calculated leakage after 24 hrs

Mass flow
[mg/(s·m)]

QSM-318 1 bar KRASO® KDS 150 system cover 7.7·10-5

Table 3: Summary of the measurement results
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Experiment QSM-318, KRASO® KDS 150 system cover after 48-hr storage at 23 °C,
test pressure 1 bar, 21/03/2023

Leakage [mg/(s*m)] Leakage limit value [mg/(s*m)]
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5.3 Visual examination
Once the measurements were recorded and the experimental setup was dismantled, there were no signs 
of damage or anything conspicuous on the test setup.

6 Assessment and analysis of the examination results

The permitted leakage according to TA Luft (issue 2021-12) of 1·10-2 mg/(s·m) was not exceeded by the 
KRASO® KDS 150 system cover at a differential test pressure of 1 bar during the test.

The tested system cover with insert can therefore be seen in the following limits as high quality for the 
purposes of TA Luft:

► Maximum permitted operating temperature:
► Maximum permitted operating pressure:

25 °C
1 bar
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7 Photographs

Figure 6: KDS 150 after dismantling
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Figure 7: KRASO® sealing insert type SD with insert
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8 Test procedure plan (informative)

Figure 8: Sequence diagram of VCI component test (source: VCI)
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a Criterion fulfilled
b Criterion not fulfilled
c If specified by manufacturer,
e.g. in case of steel/enamel combinations

yes

Warm storage for 
48h hrs at T2

Cooling off to room 
temperature

Leakage rate L4

within 24 hrs

within 24 hrs

L2>10-2 mg/(s·m)

L4>10-2 mg/(s·m)

no

yes

no

Re-tensioning 
required

Enda

no

yes

Endb

Enda

Leakage rate L1

Warm storage for 48 
hrs at T1

Cooling off to room 
temperature

Re-tensioning

Leakage rate L3

Leakage rate L2

OK OK
Screws and dial 

gauges
Flange and 

seal Assembly

Fig. 3: Procedure of the test with regard to the fulfilment or non-fulfilment of 
the leak-tightness requirement according to revised TA Luft plan


