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Foreword

This document (EN ISO 21258:2010) has been prepared by Technical Committee ISO/TC 146 "Air quality" in
collaboration with Technical Committee CEN/TC 264 “Air quality” the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by December 2010, and conflicting national standards shall be withdrawn
at the latest by December 2010.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of ISO 21258:2010 has been approved by CEN as a EN ISO 21258:2010 without any modification.
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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

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.

SO 21258 was prepared by Technical Committee ISO/TC 146, Air quality, Subcommittee SC 1, Stationary
source emissions.
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Introduction

Dinitrogen monoxide (N,O, also known as nitrous oxide) is an important greenhouse gas with a global
warming potential 310 times that of carbon dioxide (CO,). N,O is of both natural and anthropogenic origin.
Increased emissions of N,O have been observed, for example, in the exhaust gas of combustion processes
using nitrogenous fuels at temperatures below 900 °C, and in the reduction of NO _using the selective non-
catalytic reduction (SNCR) process, in particular when urea is used. There is considerable uncertainty over
current N,O emissions, which is reflected in the wide range of emission factors cited. The largest uncertainties
are for emissions from natural and agricultural sources, which are difficult to measure accurately. In the past,
emissions from stationary sources such as coal-fired plants and industry were overestimated due to a serious
artefact in the grab-sampling methodology used to measure emissions. N,O is involved in the EU emission
trading scheme along with CO, and methane (CHy).

Improved measurement techniques are helping to reduce uncertainties in emission estimates. Improved
measurement techniques are also a prerequisite for accurate information on N,O and its potential role in the
enhanced greenhouse effect.
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Stationary source emissions — Determination of the mass
concentration of dinitrogen monoxide (N,O) — Reference
method: Non-dispersive infrared method

1 Scope

This International Standard specifies a method for sampling, sample conditioning and determination of
dinitrogen monoxide (N,O) content in the flue gas emitted from ducts and stacks to atmosphere. It sets out the
non-dispersive infrared (NDIR) analytical technique, including the sampling system and sample gas
conditioning system.

This International Standard is a reference method for periodic monitoring and for calibration, adjustment or
control of automatic monitoring systems permanently installed on a stack.

This reference method has been successfully tested on a sewage sludge incinerator where the N,O
concentration in the flue gas was up to about 200 mg/m3.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

SO 9169:2008, Air quality — Definition and determination of performance characteristics of an automatic
measuring system

SO 14958, Air quality — Evaluation of the suitability of a measurement procedure by comparison with a
required measurement uncertainty

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995)

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31
influence quantity
quantity that is not the measurand but that affects the result of the measurement

[ISO/IEC Guide 98-3:2008, B.2.10]

3.2

interference

negative or positive effect upon the response of the measuring system, due to a component of the sample that
is not the measurand
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3.3

interferent

interfering substance

substance present in the air mass under investigation, other than the measurand, that affects the response

[ISO 9169:2009, 2.1.12]

3.4

lack of fit

systematic deviation within the range of application between the measurement results obtained by applying
the calibration function to the observed response of the measuring system measuring reference materials and
the corresponding accepted value of such reference materials

NOTE 1  Lack of fit may be a function of the measurement result.
[1SO 9169:20084, 2.2.9]

NOTE 2  The expression “lack of fit” is often replaced in everyday language for linear relations by “linearity” or “deviation
from linearity”.

3.5
measurand
particular quantity subject to measurement

[ISO/IEC Guide 98-3:2008, B.2.9]

3.6
performance characteristic
one of the quantities assigned to equipment in order to define its performance

NOTE Performance characteristics can be described by values, tolerances, or ranges.

3.7

reference gas

gaseous mixture of stable composition used to calibrate the reference measuring system and which is
traceable to national or international standards

3.8

reference method

measurement method taken as a reference by convention, which gives the accepted reference value of the
measurand

3.9
repeatability in the laboratory
precision under repeatability conditions in the laboratory

NOTE 1 Repeatability can be expressed quantitatively in terms of the dispersion characteristics of the results. In this
International Standard, the repeatability is expressed as a value with a level of confidence of 95 %.

NOTE 2  Adapted from |[SO 3534-2:2006!", 3.3.5.

3.10

repeatability conditions in the laboratory

observation conditions where independent test results are obtained with the same method on identical test
items in the same test or measuring facility by the same operator using the same equipment within short
intervals of time in the laboratory

NOTE 1 Repeatability conditions in the laboratory include:

— the same measurement procedure at the same laboratory;

Documents

Document Sharing Hub
2 © 1SO 2010 — All rights reserved

Full document details: BS EN ISO 21258:2010


http://dx.doi.org/10.3403/30095962
http://dx.doi.org/10.3403/30095962
http://dx.doi.org/10.3403/30117244
http://www.avadocuments.com/doc/bs-en-iso-21258-2010
http://www.avadocuments.com/doc/bs-en-iso-21258-2010

BS EN 1SO 21258:2010
ISO 21258:2010(E)

— the same operator;
— the same measuring instrument used under the same conditions;
— the same location;

— repetition over a short period of time.
NOTE 2  Adapted from ]SO 3534-2:2004("], 3.3.6.

3.1
repeatability in the field
precision under repeatability conditions in the field

NOTE 1 Repeatability can be expressed quantitatively in terms of the dispersion characteristics of the results. In this
International Standard the repeatability under field conditions is expressed as a value with a level of confidence of 95 %.

NOTE 2  Adapted from ]SO 3534-2:2004["], 3.3.5.

3.12

repeatability conditions in the field

observation conditions where independent test results are obtained with the same method on identical test
items in the same test or measuring facility by the same operator using the same equipment within short
intervals of time in the field

NOTE 1 Repeatability conditions in the field include:
— the same measurement procedure;

— two sets of equipment, the performance of which fulfils the requirements of the reference method, used under the
same conditions;

— the same location;

— implemented by the same laboratory;

— typically calculated on short periods of time in order to avoid the effect of changes of influence parameters.
NOTE2  Adapted from [SO 3534-2:2006"], 3.3.6.

3.13

reproducibility in the field

precision under reproducibility conditions in the field

NOTE 1 Reproducibility in the field can be expressed quantitatively in terms of the dispersion characteristics of the
results. In this International Standard the reproducibility under field conditions is expressed as a value with a level of
confidence of 95 %.

NOTE 2 Adapted from |SO 3534-2:2004"], 3.3.10.

NOTE 3 Results are usually understood to be corrected results.

3.14

reproducibility conditions in the field

observation conditions where independent test results are obtained with the same method on identical test
items in different test or measurement facilities with different operators using different equipment in the field

NOTE 1 Reproducibility conditions in the field include:

— the same measurement procedure;
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— several sets of equipment, the performance of which fulfils the requirements of the reference method, used under the
same conditions;

— the same location;

— implemented by several laboratories.

NOTE 2  Adapted from |SO 3534-2:2004["], 3.3.11.

3.15

residence time in the measuring system

time period for transportation of the sampled gas from the inlet of the probe to the inlet of the measurement
cell

3.16

response time

time interval between the instant when a stimulus is subjected to a specified abrupt change and the instant
when the response reaches and remains within specified limits around its final stable value, determined as the
sum of the lag time and the rise time in the rising mode, and the sum of the lag time and the fall time in the
falling mode

[ISO 9169:2009, 2.2.4]

3.17
span gas
gas or gas mixture used to adjust and check a specific point on the response line of the measuring system

NOTE This concentration is often chosen around 80 % of full scale.

3.18

uncertainty (of measurement)

parameter, associated with the result of a measurement, that characterises the dispersion of the values that
could reasonably be attributed to the measurand

[ISO/IEC Guide 98-3:2008, B.2.18]

3.19
standard uncertainty
uncertainty of the result of a measurement expressed as a standard deviation

[ISO/IEC Guide 98-3:2008, 2.3.1]

3.20

combined standard uncertainty

standard uncertainty of the result of a measurement when that result is obtained from the values of a number
of other quantities, equal to the positive square root of a sum of terms, the terms being the variances or
covariances of these other quantities weighted according to how the measurement result varies with changes
in these quantities

[ISO/IEC Guide 98-3:2008, 2.3.4]

3.21

expanded uncertainty

quantity defining an interval around the result of a measurement that may be expected to encompass a large
fraction of the distribution of values that could reasonably be attributed to the measurand

[ISO/IEC Guide 98-3:2008, 2.3.5]

NOTE In this International Standard, the expanded uncertainty is calculated with a coverage factor of £ = 2, and with
a level of confidence of 95 %.
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3.22

uncertainty budget
list of sources of uncertainty and their associated standard uncertainties, compiled with a view to evaluating a
combined standard uncertainty associated with a measurement result

[ISO/TS 21748:20046], 3.13]

3.23

zero gas

BS EN 1SO 21258:2010
ISO 21258:2010(E)

gas or gas mixture used to establish the zero point on a calibration curve within a given concentration range

[1ISO 12039:2001[4]]

4 Symbols and abbreviated terms

PFA
PTFE
QA
Qc

g

rJ

SR,]

u(h,0)
Um0

measured concentration of N,O at actual oxygen concentration

concentration of N,O on dry basis
normalized concentration of N,O
measured concentration of N,O on wet basis

grand mean of measured N,O concentration

measured water vapour content, as a percentage volume fraction

measured oxygen content, as a volume fraction, in the waste gas

reference oxygen content, as a volume fraction
coefficient of variation of repeatability
coefficient of variation of reproducibility
coefficient of variation of the standard uncertainty
coverage factor

number of test results

perfluoroalkoxy

polytetrafluoroethylene

quality assurance

quality control

standard deviation of level j

repeatability standard deviation

reproducibility standard deviation

standard uncertainty
combined uncertainty of the measured concentration of N,O

expanded uncertainty of the measured concentration of N,O
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5 Principle

This International Standard describes a reference method for sampling, sample conditioning, and determining
N,O content in the flue gas emitted from ducts and stacks to atmosphere by means of a continuous analyser
using non-dispersive infrared method. A number of performance characteristics with associated minimum
performance criteria are given for the analyser and details of the uncertainty of the method are presented.
Requirements and recommendations for quality assurance and quality control of field measurements are
given.

6 Description of the automated measuring equipment

6.1 General

A representative volume of flue gas is extracted from the emission source for a fixed period of time at a
controlled flow rate. Dust present in the volume sampled is removed by filtration before the sample is
conditioned and passes to the analytical instrument. Figure 1 shows a typical arrangement of a complete
measuring system for N,O.
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Figure 1 — Example of the installation of measuring devices

Documents

Document Sharing Hub
6 © 1SO 2010 — All rights reserved

Full document details: BS EN ISO 21258:2010


http://www.avadocuments.com/doc/bs-en-iso-21258-2010
http://www.avadocuments.com/doc/bs-en-iso-21258-2010

