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Foreword

Publishing information

This subsection of BS 6920 is published by BSI Standards Limited, under licence
from The British Standards Institution and came into effect on 15 May 2000.

It was prepared by Subcommittee EH/3/7, Effects of materials on water quality.
Amendment No. 1 was prepared by Technical Committee EH/6, Effects of
materials on water quality.

Supersession
BS 6920-2.2.2:2000+A1:2014 supersedes BS 6920-2.2.2:2000, which is withdrawn.
Relationship with other publications

BS 6920 is published in several parts, namely Part 1: Specification, Part 2:
Methods of test, Part 3: High temperature tests and Part 4: Method for the GCMS
identification of water leachable organic substances.

Part 2 is further subdivided into a number of sections and subsections as follows.
Section 2.1: Samples for testing;
Section 2.2: Odour and flavour of water;
Subsection 2.2.1: General method of test,

Subsection 2.2.2: Method of testing odours and flavours imparted to water by
multi-layered hoses and pipes;

Subsection 2.2.3: Method of testing odours and flavours imparted to water by
hoses for conveying water for food and drink preparation;

Section 2.3: Appearance of water;
Section 2.4: Growth of aquatic microorganisms test;
Section 2.5: The extraction of substances that may be of concern to public health;
Section 2.6: The extraction of metals.
Information about this document

This edition introduces technical changes but it does not reflect a full review or
revision of the standard.

Annex A is informative.

The start and finish of text introduced or altered by Amendment No. 1 is
indicated in the text by tags (1. Minor editorial changes are not tagged.

Hazard warnings

WARNING. This British Standard calls for the testing of extracts that might
contain substances that could be injurious to the health of test panellists if
adequate precautions are not taken. It is important that the guidance given
in 8.1 is followed.

This British Standard refers only to technical suitability and does not absolve
the user from legal obligations relating to health and safety at any stage.

Contractual and legal considerations

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from
legal obligations.
Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
pages 1 to 5 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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Introduction

Hoses and pipes (1l are usually manufactured by extrusion and therefore are subject to different
processing conditions from moulded products. It is especially important therefore that [A) these
products (il are tested in their final form.

Many of these products are designed for use at mains pressure; hoses are typically fabricated from
the water-contact material, some form of reinforcement, e.g. polyamide or steel, and an outer covering
which may be made of different material from the water-contact surface. In a similar way many pipes
and tubes are composed of several layers; often the water-contact surface will differ from that used for the
outside of the pipe.

In these products, the outer materials are not necessarily designed for use in contact with water intended
for human consumption, and are not subject to the tests described in BS 6920. Experience has shown,
however, that odour and flavour-imparting substances can diffuse from these outer non-water contact
materials of the product through the water-contact material and thus affect the odour and flavour of the
water. Thus samples of these products have to be tested for their effect on the odour and flavour of water
as complete hoses. The method described in BS 6920-2.2.1 is not suitable for such products.

Hoses constructed from one material only (with or without any reinforcements) can be assessed for
their ability to affect the odour and flavour of water using the method set out in BS 6920-2.2.1. A modified
test procedure is given in BS 6920-2.2.3 for use with hoses intended for conveying water for food and
drink preparation purposes.

NOTE The method described in Clause 8 can also be used to prepare leachates from multi-layered hoses and pipes (including in-

situ relined pipes) for the “Appearance of Water” test given in BS 6920-2.3, the “Extraction of substances that may be of concern to
public health” given in BS 6920-2.5 and the “Extraction of Metals test” given in BS 6920-2.6.

1 Scope

This subsection of BS 6920 describes a method designed to assess the ability of [A) multi-layered il hoses
(including reinforcements) and A1) pipes 1l to impart a discernible odour or flavour to water intended for
human consumption.

NOTE 1 A modified test for use with hoses intended for use in conveying water for food and drink preparation is described
in BS 6920-2.2.3.

NOTE 2 Under the relevant National Regulations [1] to [7], the National Regulator may specify additional provisions in some
cases and will assess the significance of the results obtained.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this section of BS 6920. For dated references, subsequent amendments to or revisions of any
of these publications do not apply. For undated references, the latest edition of the publication referred to
applies.

BS 6920-1:2014, Suitability of non-metallic products for use in contact with water intended for human
consumption with regard to their effect on the quality of the water — Part 1: Specification.

BS 6920-2.1:2014, Suitability of non-metallic products for use in contact with water intended for human
consumption with regard to their effect on the quality of the water — Part 2: Methods of test — Section 2.1:
Samples for testing.

BS 6920-2.2.1:2000+A3:2014, Suitability of non-metallic products for use in contact with water intended
for human consumption with regard to their effect on the quality of the water — Part 2: Methods of test —
Section 2.2: Odour and flavour of water — Subsection 2.2.1: General method of test.

BS 6920-2.2.3:2000+A2:2014, Suitability of non-metallic products for use in contact with water intended
for human consumption with regard to their effect on the quality of the water — Part 2: Methods of test
— Section 2.2: Odour and flavour of water — Subsection 2.2.3: Method of testing odours and flavours
imparted to water by hoses for conveying water for food and drink preparation.

BS EN ISO 4788, Laboratory glassware — Graduated measuring cylinders

3 Terms and definitions
For the purposes of this subsection of BS 6920, the definitions given in BS 6920-2.2.1 apply.

© The British Standards Institution 2014 1
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4 Principle

A length of hose or pipe @1 is filled with test water for 24 h. This water is then diluted and assessed
for the presence of any discernible odour or flavour compared with the test water blank, by the test
panellists. If an odour or flavour is detected, then the same sample is refilled with test water for a further
six sequential periods, including one 72 h period and concluding with a 24 h period, using fresh test water
for each period.

The water from the final soaking period is diluted and assessed for the presence of any discernible odour
or flavour compared to the test water blank. The test procedure is repeated on a separate sample using
chlorinated test water.

NOTE 1 A flow diagram showing the sequence of this test procedure is given in Annex A.
NOTE 2 The procedures for assessing the water samples for odour and flavour are described in full in BS 6920-2.2.1.

NOTE 3 The procedures do not involve any testing of the outer layers of multi-layered hoses or pipes on their own, but only
as part of the complete product.

5 Reagents
The reagents shall be as given in BS 6920-2.2.1.

6 Apparatus
The apparatus shall be as given in BS 6920-2.2.1.

7 Samples
Samples of [A) hoses and pipes (1l shall conform to BS 6920-2.1:2014, 6.4.

8 Test procedure

8.1 General

WARNING Conduct this test with due regard to the possible presence of substances in the extracts
derived from the test material 1 that may be hazardous to the health of the test panellists.

Only products Text deleted 4] deemed suitable for contact with water intended for human
consumption in accordance with BS 6920-1:2014, Clause 7 (toxicological test) shall be assessed in this
test, unless details of the chemical composition and process of manufacture of the sample(s) are known,
and any possible hazard can be assessed.

Ensure that the extractions periods are consecutive and without a break; if a break in the sequence
does occur, repeat the sequence using fresh samples.

Instruct the test panellists not to swallow any test extract under any circumstances.
8.2 First extract

8.2.1 General

On the same day as testing is to start, rinse the inner surface of two 1 m lengths of the hose (see Clause 7)
or pipe using a minimum of 2 1 of chlorine-free test water (see BS 6920-2.2.1:2000+A3:2014, 6.2) for each.

8.2.2 Hoses

Clamp one of the 1 m lengths of hose in a “U” bend configuration. Completely fill the hose using
chlorine-free test water. Cover each end of the hose with a fresh piece of aluminium foil. In addition,
fill four empty 11 test containers conforming to BS 6920-2.2.1:2000+A3:2014, 7.1 with chlorine-free
test water. These constitute the blank test and also provide the water to be used for the initial dilution
(see 8.2). Seal the containers with fresh pieces of aluminium foil.

8.2.3 [™) Pipes

In some cases pipes can be bent into a “U” configuration similar to hoses, in this case treat them in
accordance with 8.2.2. Where this is not possible close off one end of each pipe using an inert stopper
made from glass, PTFE or stainless steel.

2 © The British Standards Institution 2014
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8.2.4 All samples

Store the hose or pipe under test and the containers of water at either (23 + 2) °C for (24 + 1) h for
cold water testing, or at the selected temperature in the case of high temperature tests conducted in
accordance with BS 6920-3.

8.3 Preparation of the initial dilution
8.3.1 Dilution of extracts

At the end of the storage period, transfer the contents of the hose or pipe to an appropriately sized clean
glass graduated measuring cylinder conforming to A7 BS EN ISO 4788 1] and determine and record the
volume of the water.

Calculate the final volume to which the water from the hose or pipe has to be diluted using the following
equation:

_ _end
15 000
where
\% is the final volume of initial dilution (in I);

e is the length of the hose or pipe (in mm);

d is the internal diameter of the hose or pipe (in mm).
Dilute the extract to this calculated volume, using the water from the blank test containers (see 8.2.2).
Consider this initial dilution as the first extract (see BS 6920-2.2.1:2000+A3:2014, 10.1.1).

Since the calculated volume may be several litres, it may be more convenient to dilute only a measured
portion of the water on a proportional basis. In this instance, first ensure that all the water in the hose or
pipe has been mixed in a test container conforming to BS 6920-2.2.1:2000+A3:2014, 7.1.

8.3.2 Odour and flavour assessment

Instruct the test panellists to assess the first extract, in accordance with BS 6920-2.2.1:2000+A3:2014, 10.2.
If necessary carry out further extractions as given in BS 6920-2.2.1:2014, 10.1.2 and 10.1.3, prepare the
dilutions for the final extract, and assess the odour and flavour in accordance with BS 6920 2.2.1:2014, 10.2.

NOTE See BS 6920-1:2014, Annex B for a diagrammatical representation of how the results from the testing carried out in this
standard can be assessed.

8.4 Extraction in chlorinated water

Repeat the extraction procedure described in 8.2 using the other length of hose or pipe (see Clause 7) and
chlorinated test water prepared in accordance with BS 6920-2.2.1:2000+A3:2014, 6.3. [A) At the end of
this Ml extraction period transfer the contents of the hose or pipe to a 41l glass graduated measuring
cylinder conforming to BS EN ISO 4788 to 4l determine and record the volume of the water.

Prepare the initial dilution of the extract in accordance with 8.3.1. Neutralize any free residual
chlorine in the initial dilution in accordance with BS 6920-2.2.1:2000+A3:2014, 10.4.2. Instruct the
test panellists to assess the first dilution prepared using chlorine-free water in accordance with

BS 6920-2.2.1:2000+A3:2014, 10.4.2 and 10.4.3. If necessary carry out further extractions in
accordance with BS 6920-2.2.1:2000+A3:2014, 10.1.2 and 10.1.3, but using chlorinated test water and
assess the odour and flavour of the dilutions in accordance with 8.3.2.

8.5 High temperature tests
8.5.1 First extracts

Set up two hoses or pipes filled with test water in accordance with 8.2 (first extract). Store the clamped
hoses or pipes and containers of water at the appropriate test temperature for (24 +1) h.

8.5.2 Chlorine-free test water extract

At the end of the (24 +1) h period transfer the contents of one hose or pipe to a clean glass graduated
measuring cylinder conforming to BS EN ISO 4788 to determine and record the volume of water. Prepare
the initial dilution in accordance with 8.3.1. Use this initial dilution as the first chlorine-free extract (see
BS 6920-2.2.1:2000+A3:2014, 10.1.1).

© The British Standards Institution 2014 3
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8.5.3 Chlorinated test water extract

Measure and record the volume of water poured from the second hose or pipe and add a sufficient
quantity of sodium hypochlorite solution (see BS 6920 2.2.1:2000+A3:2014, 6.5) to give a final free
residual chlorine concentration of (1 £0.1) mg/l. Leave this chlorinated extract to stand, in the absence
of light at (23 £2) °C for 1 h to 2 h. At the end of this period neutralize any free residual chlorine in the
initial dilution in accordance with BS 6920-2.2.1: 2000+A3:2014, 10.3.2. Prepare the initial dilution from
this chlorinated extract in accordance with 8.3. Use this initial dilution as the first chlorinated extract
(see BS 6920-2.2.1: 2000+A3:2014, 10.1.1).

8.5.4 Odour and flavour assessment

Instruct the test panelists to assess each of the first extracts prepared in accordance with 8.5.2

and 8.5.3 respectively, in accordance with BS 6920-2.2.1:2000+A3:2014, 10.2. If necessary carry

out further extractions as given in BS 6920-2.2.1:2000+A3:2014, 10.1.2 and 10.1.3. Prepare the
dilutions of the final extract in accordance with 8.3.1 and assess for odour and flavour as given in

BS 6920-2.2.1:2000+A3:2014, 10.2 and 10.3 for chlorine-free and chlorinated test water respectively.

9 Expression of results
Express the results in accordance with BS 6920-2.2.1.

10 Test report

In addition to the requirements for the test report given in BS 6920-2.2.1:2000+A3:2014, Clause 12, the
report shall include the following particulars:
— a reference to this British Standard, i.e. BS 6920-2.2.2;

— a description of [A) the multi-layered hose or pipe &1 including details of reinforcements and outer
coatings;

— that extracts were prepared by filling lengths of hose with test water and subsequently diluting this
with test water;

— the length of the test sample;

— the internal diameter of the test sample;

— the surface area of the material in contact with the test water;

— the volume of test water contained within the test sample during extraction;

— the total volume of the initial dilution (see 8.3).

4 © The British Standards Institution 2014
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Annex A (informative)
Test sequence

Test water
chlorine-free

Y
Fill hose & cap

Rinse 1 m lengths of hose
2 litres of chlorine-free

ends (8.2.2) |

Y

Leave for 24 h

Test water
chlorinated (1mg/l)

Y
Fill hose & cap

test water (8.2.1)

Odour and flavour assessment
- stabilize at 25° C

- dilute to corrected volumes
- make two 1:1 dilutions for

(8.2.4)

I

1. Change test water
2. Leave for 24 h
3. Change test water
4. Leave for 24 h
5. Change test water

flavour assessment
- compare odour and flavour
with reagent blank (8.3/8.4)

ends (8.2.2)

Leave for 24 h

Y

Y

| Leave for 72 h |

Y

1. Change test water
2. Leave for 24 h
3. Change test water
4. Leave for 24 h
5. Change test water

Y
Leave for 24 h

A

(8.3)"

If the extracts have an odour
and any flavour is detected in
the 1st dilution of either extract

continue the test (8.3/8.4)

Y

If the extracts have no odour
and no flavour is detected in
the 1st dilution of either extract
discontinue the test (8.3/8.4)

Y
End of test

Odour and flavour assessment
- stabilize at 25° C

- measure volume of water in
hose

1. Change test water
2. Leave for 24 h
3. Change test water
4. Leave for 24 h
5. Change test water

| Leave for 72 h |

1. Change test water
2. Leave for 24 h
3. Change test water
4. Leave for 24 h
5. Change test water

\
Leave for 24 h

- Make two 1:1 dilutions for
flavour assessment
- compare odour and flavour

with reagent blank (8.3/8.4)

Y

End of test

(10.1.3)"

NOTE For high temperature tests use the sequence as above at the selected temperature (8.5).

D Test extract dechlorinated before testing (8.4).

Figure A.1 — Test sequence

© The British Standards Institution 2014
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