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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patent rights in respect thereof. As of the date of publication of this document, ISO had not received
notice of (a) patent(s) which may be required to implement this document. However, implementers are
cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all
such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 281, Fine bubble technology.
Alist of all parts in the ISO 11899 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Fine bubbles are applied to agro- and aqua-culture for their uses in supplying water, nutrition and
chemicals for facilitation of growth, sterilization and cleaning. Ultrafine bubbles are known to exhibit
great stability in water, provided that they are used appropriately within their intended application.

However, since farms are often spatially broad and remotely located, water needs to be transported
by pipe lines to meet the huge amounts required. Furthermore, in order to see the benefit of applying
ultrafine bubbles, the transportation line should maintain consistent fine bubble water characteristics,
including the number concentration index of ultrafine bubbles.lll Many mechanisms can be shown for
removal of ultrafine bubbles due to mechanical, chemical and thermodynamical effects to imagine the
change in the number concentration index loss due to flow in the pipe. When designing the farming
system, a reliable prediction on the removal of ultrafine bubbles in the water on the site is needed.

However, there is no useful test method for data or relevant experiments to evaluate how long ultrafine
bubbles can practically survive after long transportation.

This document provides the test method on experimental evaluation of a long transfer plastic pipe
system in terms of reduction in the ultrafine bubble concentration index due to the flow in pipes. The
system, consisting of a reservoir for ultrafine bubble water and a winding pipe, through which the water
is circulated periodically from the reservoir, allows description of concentration loss by an empirical
equation. Systematic analysis of the data output from the practical test process can benefit users for
planning and improving a similar system. An example of deduced formula optimized to reproducing
observed data is given in Annex A.

This document cannot be used for any conformity assessment activities on relevant tests.
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