ICS 13.040.40, 97.040.20 TECHNICKA NORMALIZACNA INFORMACIA August 2024

Skusobné plyny TNI
Stanovenie emisii spotrebicov plynnych paliv | cgN /TR 1404
pri skdasani typu

TNI

06 1003

Test gases - Determination of emissions from appliances burning gaseous fuels during type-testing

Tato technicka normaliza¢na informacia obsahuje anglickt verziu CEN/TR 1404:2024.
This Technical standard information includes the English version of CEN/TR 1404:2024.

Tato technicka normaliza¢na informacia bola oznamena vo Vestniku UNMS SR ¢. 07 /24

Ozndmenim tohto dokumentu sa rusi
TNICR 1404 (06 1003) z jula 2003

138906

Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky, 2024
Slovenska technickd norma a technicka normaliza¢nd informécia je chrdnena zdkonom ¢. 60/2018 Z. z. o technickej normalizacii
v znen{ neskorsich predpisov.



TNI CEN/TR 1404: 2024 Urad pre normalizaciu, metroldgiu a skiiSobnictvo Slovenskej republiky

TECHNICAL REPORT CEN/TR 1404
RAPPORT TECHNIQUE
TECHNISCHER REPORT May 2024

1CS 97.040.20; 13.040.40 Supersedes CR 1404:1994

English Version

Test gases - Determination of emissions from appliances
burning gaseous fuels during type-testing

Determination of emissions from appliances burning Bestimmung von Emissionen von Gasgeraten wahrend
gaseous fuel during tape-testing der Typpriifung

This Technical Report was approved by CEN on 22 January 2024. It has been drawn up by the Technical Committee CEN/TC 238.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2024 CEN  All rights of exploitation in any form and by any means reserved Ref. No. CEN/TR 1404:2024 E
worldwide for CEN national Members.



TNI CEN/TR 1404: 2024 Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky

CEN/TR 1404:2024 (E)

Contents Page
D100 Q00 0 XE U000 0 1) o 4
000 300715 U 0 ) o 5
1 Y . 1 6
2 I\ L0 0B U QT L) o) 4 6
3 Terms, definitions, symbols and abbreviations .........——————————— 6
31 Terms and defiNitions ... ———————————————————— 6
3.2 Symbols and abbreviations ... —————————————————; 8
4 Parameters impacting the uncertainty of the measurements.........—— 8
4.1 L0 1 1) o | 8
4.2 Calculation of individual sources of UNCErtainties ........——————— 8
4.3 B 01 LIS T ) (0B L Tl =) 0 ) o, 9
4.4 Reproducibility / repeatability of the CO and NOx emiSSIiONS .......ccuummnmsmsmsmsmsssssssssssssssssssssssses 9
4.5 WATITIIIE U eoricuisinsusmsssessssssssssssssssssssssssss s ssssssssss s e s asas s AR SRR AR E AR SRR E R R R AR R SRR E AR RS 9
4.6 RESPONSE LIIMNC c.curriernmssssnsmsnssssssssssssssssssssssssssssssssssssss s sssss s s sms s seas s am s SRR AR SRR AR A SRR AR SRR R SRR R R SR SRR AR RS R R SS 11
4.7 YT 0T ) 11
4.8 L2 0 TT Uz 1) 1 12
5 Main performance characteristics of the analySers........cmm——————— 13
5.1 ) 1 1) o | 13
5.2 91 U ) g 13
53 D) 14
L3020 R 0= 1 1) ¢ ) 14
5.3.2 Drift with ambient temMPerature........ i ——————————————————————— 14
5.3.3 Drift with amDbient PreSSUTe ... ———————————— 15
5.3.4 Drift With time... i s 15
5.4 001 g (] 0 (Lo 16
5.5 MEASUIING FATIGE.c.ciuiurururarsrssssssssssssssssssssssasasasasssss s s e e s e R R s AR AR SRR SRR AR R R AR R AR AR R AR AR AR AR R R R AR R AR R AR AR R AR RS 16
5.6 Converter efficiency (NO2 t0 NO).....cooumnmssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasassssssess 16
6 L0 Y 1100 o Lo 0] 0Bt T 17
6.1 Materials in contact with Bases......ccn s ——————————— 17
6.2 Characteristics of the calibration Gases...... i —————————————— 17
6.3 Accuracy of the calibration gases...... i ——————————————— 17
L TR0 T €< 1 L) T 17
6.3.2 Uncertainty in concentration of calibration gas........c———— 17
7 Periodical ChECKS ... s s e 17
8 T U101 00 0D 07 18
8.1 00100 007 10 U 00 ) o 18
8.2 ) 1 1) | 18
8.2.1 Sampling flow rate in SAMPling lINe.....ciiis s ————— 18
8.2.2  SAMPLING PIODe..ciiiccissisissssissssss s AR 19
£ 20720 T 2Ty 0 100 5 L 0 U 19
8.3 Water vapour removable method (dry Sampling) ... 19
8.3.1 MinimMumM tEMPETATUIE .....cvieiriimriimsssmsmsmssssssssss s ss s s ss e R s RS e R SRS e RS AR R SRR RS e R AR R AR R AR RS 19
8.3.2 Transport (SAMPling) liNe ... ————- 19



TNI CEN/TR 1404: 2024 Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky

CEN/TR 1404:2024 (E)
8.3.3 Cooler/condenser or permeation AIYer ... 19
L2 0 TR B O | 1 ) 19
£ 20 TS ) = 10D 0 0] (o 19
8.3.6 FIOW MELEr / TOTAMETET ...cucocisrrrismsmssssssssssssss s e e e E R AR AR 20
£ T TR T 1411 0] 00T 0D 1 01 o 20
8.4 Wet SAMPLING....ciisirrrrncinsmsinrssssssssss s AR SRR 20
9 TESTING PIrOCEAUIES ..ucorrirsmsmsassisisissssssssssss s ssssasasss s e e R R RS RS E RS EEEE SRR AR AR AR AR SRR A SRR AR AR e e e R R R RS 20
9.1 L) 5 1) - | 20
9.2 BT o 00 20
9.3 (07 1 110 1= Ut (o) 20
9.4 R 11010 0 0 21
10 R T € 1 L) i 1 21
9.4.2 Non-flued appliances are excluded from the SCOpe. .......ccurrrsmsmsmsmmm—————— 21
9.4.3 Flued appliances (type B applianCes).....mmssssssssssssssssssssssssssssssssssssssssssssssess 21
9.4.4 Balanced flue appliances (type C appliancCes) ... 21
9.4.5 Forced draught burners in relation to the fire tube testing........cconmnnmnmsmssnns. 21
L0 I Y Uy o0 4 o L 0 21
9.5 Validity of the MeaSUTEMENTS ... msas s es 21
9.6 Correction for ambient CONAILIONS......cciiiiis s ———————— 21
9.7 Combustion parameters and conversion CoeffiCients.........cummm————— 21
Annex A (informative) Sampling probes for type B appliances........usss 22
Annex B (informative) Sampling probes for type C appliances ... 25
Annex C (informative) Sampling lines.......cois——————" 28
Annex D (informative) NOx and CO: conversions to different units and dilutions..........cccoucsurerennnns 29
Annex E (informative) NOx and CO: correction ambient ... 34
Annex F (informative) Combustion parameters and correction coefficients for CO and NOx .....37
Annex G (informative) Determination of total CO and NOx uncertainty........ms 40
125101 1 T0 2 01 1] 1/, 41



TNI CEN/TR 1404: 2024 Urad pre normalizaciu, metroldgiu a ski$obnictvo Slovenskej republiky

CEN/TR 1404:2024 (E)

European foreword

This document (CEN/TR 1404:2024) has been prepared by Technical Committee CEN/TC 238 “Test
gases, test pressures, appliance categories and gas appliance types”, the secretariat of which is held by
AFNOR.

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

This document supersedes CR 1404:1994.
In comparison with CR 1404:1994, the following significant changes have been made:

— for NOx emissions, an alternative to the correction formula derived from the BCR program (E.1) is
proposed by CETIAT (E.2), this alternative formula is based on measurements;

— characteristics to be checked before carrying out tests are explained (warming-up period, response
time, setting of zero or repeatability;

— the way to determine the main performances characteristics of analysers are more detailed
(linearity, drifts, interferences, measuring range and converter efficiency are more detailed;

— the calculation of the uncertainties of the measurements of NOx and CO is no longer covered by this
document, and Annex I, Uncertainty calculation of NOX and CO measurements, has been deleted.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.
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Introduction

This document is based on CR 1404 and other information coming from the Guide for Laboratory Practice
(GLP) for the measurement, conversions and corrections of CO and NOx. CR 1404 was published by CEN
in 1994. Several standards refer to it concerning the measurement, conversion and correction of the
emissions of CO and NOx.

The ECOTEST project under mandates M/534 - ECODESIGN WATER HEATERS and 535 ECODESIGN
Central heating appliances under the "Specific agreement number:
SA/CEN/GROW/EFTA/534/535/2015-14 Rev" used the CR 1404:1994 as a reference document for the
measurements of the emissions of CO and NOx of gas and liquid fuel boilers and water heaters tested
under this project.

After a brainstorming made by ECOTEST experts, it was recommended to CEN/TC 238 to revise this
document. CEN/TC 238 decided to revise it and publish it as a CEN Technical Report (CEN/TR).

This document describes test methods and automatic measurements for the determination of NOx
(NO+NOz), CO, COz and O emissions in the flue gases including the sampling system and the calibration
gases. Parts of this document are already introduced in the relevant gas appliances standards.

Gas cookers, flue less appliances and appliances especially designed for use in industrial processes
carried out on industrial premises are excluded from the scope.

According to their principles of analysing the combustion products, the analysers are classified into the
following families:

— Analysers based on the chemiluminescent effect: NO and NO,

— Analysers based on the absorption of infra-red and ultra-violet radiation: NO and NO: (for
concentrations higher than 100 ppm), CO and CO»,

— Analysers based on the paramagnetic principle: O,
— Electrochemical analysers: they are considered to be inadequate for laboratory testing procedures.

This document presents the procedures to convert the measured values of NOx and CO to reference
aeration conditions.

It also explains how to correct the emissions of NOx from the measured combustion air temperature and
humidity to the reference conditions of 20 °C and 10 g of water/kg of air.
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1 Scope

This document covers the measurements of the emissions of carbon monoxide (CO) and nitrogen oxides
(NOx) produced by the combustion of gaseous fuel in domestic appliances. It is also possible to adapt it
to liquid fuel appliances.

It explains how to correct the measured values obtained at the testing conditions of temperature,
humidity and gas used into the reference conditions, as well as their conversion to different aeration
factor expressed as %0- in the dry products of combustion.

The document also contains information on the types of sampling probes, mainly their form and their
dimensions, which depend on the type of flue gas system.

It also gives detailed information on the sampling of the flue gas to be analysed, the transport / transfer
lines and their components, and the materials recommended for their construction.

This document contains hints on the calculation of the uncertainties and the parameters to be considered
in the whole analysis chain from the sampling probe to the analysers including the calibration gases.

The calculation of the uncertainties of the measurements of NOx and CO is not covered by this document.

2 Normative references

There are no normative references in this document.

koniecnahladu - textdalej pokracuje vplatenejverzii STN
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