INTERNATIONAT ISN

This is a preview of "ISO 16957:2016". Click here to purchase the full version from the ANSI store.

First edition
2016-06-15

Measurement of apparent thermal
conductivity of wet porous building
materials by a periodic method

Détermination de la conductivité thermique apparente des matériaux
de construction poreux et mouillés par une méthode périodique

Reference number

—/@\— ISO 16957:2016(E)

© IS0 2016


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2016957:2016&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2016957:2016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO169572016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO169572016?source=preview

ISO 16957:2016(E)

This is a preview of "ISO 16957:2016". Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

Www.iso.org

ii © ISO 2016 - All rights reserved


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2016957:2016&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2016957:2016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO169572016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO169572016?source=preview

ISO 16957:2016(E)

This is a preview of "ISO 16957:2016". Click here to purchase the full version from the ANSI store.

Contents Page
FFOT@WOTM ........ooocccceeeee e85 5858555555555 iv
IIUETOQUICEION........ccs s \%
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Symbols and units
5 Determination of thermal conductivity of a wet porous material by non-steady-
state method (Periodic MEtROM). ... 3
6 Measurement by periodic method 3
6.1 Test procedure..........ccoorv 3
6.2 Measuring apparatus....... 4
6.2.1  Overall design 4
6.2.2  Generator of the sinusoidal or stepwise electric wave 4
0.2.3  HEATET oo w5
0.2.4  SPECIINIEIL. ...oooioeeee e 5
6.3 Specimen preparation and precoONAitioNING . ... 5
6.3.1 Initial uniform moisture content and adiabatic and impermeable boundaries....... 5
6.3.2 Embedding and the position of the thermocouples..........ce 5
6.4  Derivation of thermal diffusivity from measured temperatures (see Annex B)... 5
6.4.1  Solution for heat flow without MOIStUTe. ... 5
6.4.2  Solution for heat flow With MOISTUIe ..., 6
6.5 Estimation of measuring uncertainty due to moisture (vapour) movement......................... 7
6.6 Thermal CONAUCTIVITY ... 7
7 TESTTE@POTT ...ttt 7
Annex A (informative) Theoretical background
Annex B (informative) Derivation of thermal conductivity from measured temperatures..... 11
Annex C (informative) Example of measurement by periodic method..................ccn 17
BIDIEOZTAPIY . ... 20

© 1S0 2016 - All rights reserved iii


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2016957:2016&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2016957:2016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO169572016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO169572016?source=preview

ISO 16957:2016(E)

This is a preview of "ISO 16957:2016". Click here to purchase the full version from the ANSI store.

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 documents 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).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

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

For an explanation on 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 the following URL: www.iso.org/iso/foreword.html.

The committee responsible for this document is [SO/TC 163, Thermal performance and energy use in the
built environment, Subcommittee SC 1, Test and measurement methods.
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Introduction

Most building materials, with the exception of glass and metals, are porous and, thus, absorb moisture
due to condensation, rain and water uptake from the ground. The absorbed moisture may damage the
materials through, e.g. rotting or frost damage and, thus, may cause their performance to deteriorate.
In particular, an increase in the moisture content of insulation material causes a reduction of its
thermal resistance, which must be avoided as much as possible to preserve its performance. However,
infiltration of rain water into a brick wall or joints of tiles and uptake of ground water into the
foundation (footing) are very difficult to avoid. Therefore, it is important to understand the changes in
the thermal properties (thermal conductivity and heat capacity) of porous materials due to changes in
their moisture content.

ISO 10051 specifies a steady-state method for measuring the thermal conductivity of a moist building
material. In the steady-state method, a nonuniform distribution of moisture content in the test piece is
inevitable, since the imposed temperature gradient causes moisture transfer. The nonuniform moisture
distribution makes it difficult to define which moisture content the measured thermal conductivity
corresponds to. ISO 10051 categorizes the moisture distribution in the test piece into several types and
estimates the thermal conductivity corresponding to each type.

Since theoretical and experimental research has recently been performed concerning heat and moisture
transfer in porous materials (see References [5], [7], [8], [9] and [10]), along with measurements and
the construction of a database of hygrothermal properties (see Reference [6]), hygrothermal behaviour
can now be predicted with reasonable accuracy.

This International Standard describes a transient method for measuring the thermal conductivity
of a wet porous building material and a method of evaluating the measurement uncertainty, on the
basis of both theoretical developments for heat and mass transfer and the constructed database of
hygrothermal properties. The evaluation of the measurement uncertainty makes possible a simple and,
thus, practical method for measuring thermal conductivity.

NOTE Thermal conductivity is one of the necessary hygrothermal properties. Since heat transfer and mass
transfer in porous material interact with each other, an exact value of the thermal conductivity must be given in
order to examine the validity of the theoretical models. Thus, precisely speaking, the above-mentioned theoretical
models have not been validated, and the construction of the model and the measurements of the hygrothermal
properties must be carried out in parallel. Nonetheless, it seems reasonable to expect that measurement of the
thermal conductivity with an allowable accuracy is possible using a suitable measuring method. This is the basis
for the present document.
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