INTERNATIONAL ISO
STANDARD 6976

Third edition
2016-08-15

Natural gas — Calculation of calorific
values, density, relative density and
Wobbe indices from composition

Gaz naturel — Calcul des pouvoirs calorifiques, de la masse

volumique, de la densité relative et des indices de Wobbe a partir de la
composition

Reference number

— TBX — 1SO 6976:2016(E)

ISO

==
= © IS0 2016



ISO 6976:2016(E)

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



ISO 6976:2016(E)

Contents Page
FFOTE@WOIM ..........oooooooeeeee ook \%
IIMETOAUICTION.........oooooeeee e85 vi
1 S0P ... 1
2 Normative references

3 Terms and definitions

4 Symbols and units

4.1 Quantities............

4.2 Subscripts...
4.3 SUPEISCIIPT e
PIIIICIPLES ...t 6

Behaviour of ideal and real gases
6.1 Enthalpy of combustion ...,
6.2 Calculation of compression factor

7 Calculation of calorific value on a molar Basis ..., 8
7.1 Gross calorific value
7.2 INET CALOTTFIC VAIUE ..o
8 Calculation of calorific value on a mass DasIs ..., 9
8.1 Gross calorific value
8.2 INEL CAlOTIFIC VAIUE ...cccc s
9 Calculation of calorific value on a volume basis.............. s 10
9.1 Ideal-gas gross calorific value
9.2 Ideal-gas net calorific value...........
9.3 Real-gas gross calorific value........
9.4 Real-gas net calorific VALUE ...
10 Calculation of assSOCiated PrOPETTIES ... 11
10.1 Ideal-gas relative density
10.2  1A@AI-GAS AOIISTEY ..o
10.3  Ideal-gas gross WODDE INAEX ...t 12
10.4 Ideal-gas net Wobbe index.......
10.5 Real-gas relative density......
10.6 Real-gas density.........c..
10.7 Real-gas gross Wobbe index.
10.8  Real-gas NEt WODDE INAEX ...
11 Uncertainty Of CAlCUIATION ...
T1oT PIAIICIPLES oo
11.2  Formulae for the analytical Method ...
11.3  Inputs for the analytical method ...
11.3.1 Composition and compositional uncertainties.
11.3.2 Non-compoSItioNal INPULS ...
114  EXPANAEd UNCEITAINEY w..ooooreieieieeesiseeessee st
11.5 Expression of results
L1501 GOIIETAL o
11.5.2  Analytical METROM ...
11.5.3 Generic method......
11.5.4 Contingency method...
11.6  Application of uncertainty........
12 TADLES OF QATA ... 19
Annex A (normative) Values of auxXiliary CONSTANTS ... 25

© 1S0 2016 - All rights reserved iii



ISO 6976:2016(E)

Annex B (normative) Formulae for uncertainty calculations...

Annex C (informative) CONVETrSION FACTOTS ............c e
Annex D (informative) Example calCulations ... 34
BIDIHOGTAPIY ... 57

iv © ISO 2016 - All rights reserved



ISO 6976:2016(E)

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 ISO/TC 193, Natural gas, Subcommittee SC 1, Analysis
of natural gas.

This third edition cancels and replaces the second edition (ISO 6976:1995), which has been technically
revised.
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