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This Part of BS 6538 has been prepared under the direction of the Paper Standards Committee. It is identical with
18O 5636/3-1984 ‘Paper and board — Determination of air permeance {(medium range) — Part 3 : Bendtsen method’,
published by the International Organization for Standardization (ISO).

Further Parts of this standard are currently under consideration.

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

Corresponding British Standard
BS 3430 : 1980 Method for sampling for testing paper and board
(Identical) .

BS 3431 :.1973 Method for the conditioning of paper and board for testing
(Technically equivalent)

BS 6538 Air permeance of paper and board
Part 1 : 1985 Method for determination of air permeance: general aspects of testing
{Identical)

Additional information. A.4 calls for the use of carbon tetrachloride which may be injurious to health if adequate
precautions are not taken. 1t refers only to technical suitability and in no way absolves the user from statutory
obligations relating to health and safety. In the UK the use of a liquid detergent is preferred.

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline

Wherever the words ‘part of 1SO 5636’ or ‘International Standard’ appear, referring to this Part of this British Standard
they should be read as ‘this Part of BS 6538".
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British Standard

Air permeance of paper and board

Part 2. Method for determination of air permeance using the Bendtsen apparatus

0 Introduction

This International Standard specifies methods of measuring the
rate of flow of air through unit area of a sheet of paper or
board, under unit pressure difference. The measurements may
be made with any apparatus which complies with the specifica-
tions given in this International Standard.

ISO 5636/1 specifies basic requirements for the apparatus and
general operating procedures. Other parts specify detailed re-
quirements and operating procedures applicable to specific
types of apparatus.

1 Scope

This part of ISO 5636 specifies the method of determining the
air permeance of paper and board in the medium air permeance
range using the Bendtsen apparatus.

2 Field of application

The method is applicable to papers and boards having air per-
- meances between 0,35 and 15 ym/{Pa-s). The method is un-
suitable for rough surfaced papers and boards, such as creped
and corrugated papers, which cannot be securely clamped to
avoid leakage.

3 References
ISO 186, Paper and board — Sampling for testing.
ISO 187, Paper and board — Conditioning of samples.

ISO 5636/1, Paper and board — Determination of air per-
meance (medium range) — Part 1 : General method.

4 Definition

For the purpose of this International Standard, the following
definition applies.

air permeance : The mean flow of air through unit area under
unit pressure difference in unit time, under specified condi-
tions. '

It is expressed in micrometres per pascal second
[T ml/{m2-Pa-s}) = 1 um/(Pa-s)].

5 Principle

Clamping a test piece between a circular gasket and an annular
flat surface of known dimensions, with the absolute air
pressure on one side of the test area of the test piece equivalent
to atmospheric pressure and the difference in pressure between
the two sides of the test piece maintained at a small but
substantially constant value during the test. Determination of
the flow of air through the test area in a specified time.
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6 Apparatus

The apparatus consists of a compressor and pressure stabiliz-
ing reservoir to supply air, a flow meter with a pressure control-
ling device and a measuring head (see figure 1).

Annex A gives details of the care and maintenance of Bendtsen
testers,

6.1 Compressor

The compressor shall generate air at a pressure of about
127 kPa. If necessary, filters shall be provided to ensure that
the air is clean and free of oil.

6.2 Pressure stabilizing reservoir

The pressure stabilizing reservoir shall have a volume of about
10 litres and shall be installed between the compressor and the
flow meter.

6.3 Manostat

The air pressure shall be controlled by a manostat at the inlet of
the flow meter, Most Bendtsen instruments are provided with
three interchangeable manostat weights which control the
air pressure at 0,74 + 0,01 kPa, 1,47 + 0,02 kPa and
2,20 + 0,03 kPa. The nominal air pressure should be marked
on each weight. However, the standard pressure is 1,47 kPa
and this manostat weight shall be used when testing in accor-
dance with this part of 1ISO 5636.

6.4 Flow meter

The flow meter shall be fitted with variable area flow meters
which offer optional flow rate measurements in the ranges
510 160, 50 to 500 and, on some Iinstruments, 300 to
3 000 mi/min. These three variable area flow meters shall be
capable of being read to within 2, 5 and 20 mi/min respectively.

Three capillary tubes shall be provided for calibration of the
flow meter, one for each variable area flow meter. The capillary
tubes shall themselves be accurately calibrated against a
reliable standard (for example a soap film meter) under the
same pressure difference as that in the measuring head. (An-
nex B gives details of calibration of the flow meter and variable
area flow meter tubes.)

C
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NOTE — Other methods of measuring flow rate are permitted provided 2
they can be shown to meet the accuracy requirements of this part of

1SO 5636, If such a method is used, it should be described in the test

report. :

6.5 Measuring head

The measuring head consists of a device in which the test piece
is clamped between an annular flat surface and a circular rubber
gasket. Both the annular ring and the gasket shall be of such
dimensions that the test area of the test piece enclosed by
either of them is 10,0 + 0,2 cm2. The tubing used to connect
the head to the flow meter shall be made of rubber or plastics
material, 7 mm in internal diameter and 9 mm in external
diameter,

7 Sampling

Sampling shall be carried out in accordance with 1SO 186,

8 Conditioning

Conditioning shall be carried out in accordance with 1SO 187.

9 Preparation of test pieces

The part of the test piece which will become the test area shall
not be handled during preparation and testing.

Not less than ten test pieces shall be cut and their two surfaces
identified, for example top side and wire side. The minimum
size of the test piece shall be 50 mm x 50 mm. The test area
shall be free from folds, wrinkles, holes, watermarks, or defects
normally not inherent in the paper or board.

10 Procedure ) ‘

10.1 Test atmosphere

Testing shall be carried out under the same atmospheric condi-
tions used to condition the test pieces {see clause 8).

: Compressor

: Pressure stabilizing reservoir
: Manostat

: Central unit

: Manometer

: Sample clamping device
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Figure 1 — Circuit diagram of test apparatus '
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