EESTI STANDARD EVS-EN 16715:2026

Liquid petroleum products - Determination of ignition
delay and derived cetane number (DCN) of middle
distillate fuels - Ignition defay and combustion delay
determination using a constant volume combustion
chamber with direct fuel injection

"__ VS o EESTI STANDARDIMIS- JA AKREDITEERIMISKESKUS
e ESTONIAN CENTRE FOR STANDARDISATION AND ACCREDITATION




EVS-EN 16715:2026

EESTI STANDARDI EESSONA

NATIONAL FOREWORD

See Eesti standard EVS-EN 16715:2026
sisaldab Euroopa standardi EN 16715:2026
ingliskeelset teksti.

Standard on joustunud sellekohase teate
avaldamisega EVS Teatajas.

Euroopa standardimisorganisatsioonid on
teinud Euroopa standardi rahvuslikele
liikmetele kattesaadavaks 04.03.2026.

Standard on ké&ttesaadav Eesti Standardimis-ja
Akrediteerimiskeskusest.

This Estonian standard EVS-EN 16715:2026
consists of the English text of the European
standard EN 16715:2026.

This standard has been endorsed with a
notification published in the official bulletin of
the Estonian Centre for Standardisation and
Accreditation.

Date of Availability of the European standard is
04.03.2026.

The standard is available from the Estonian
Centre for Standardisation and Accreditation.

Tagasisidet standardi sisu kohta on vdimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi

vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 75.160.20

Standardite ja standardilaadsete dokumentide reprodutseerimise ja levitamise 6igus kuulub Eesti Standardimis- ja
Akrediteerimiskeskusele

Eesti standardid ja standardilaadsed dokumendid on Eesti Standardimis- ja Akrediteerimiskeskuse intellektuaalomand ning neid
kasutatakse litsentsi alusel dokumentide kasutuslepingu tingimuste kohaselt.

llma Eesti Standardimis- ja Akrediteerimiskeskuse eelneva kirjaliku loata on keelatud standardite ja standardilaadsete
dokumentide tdielik vBi osaline reprodutseerimine, levitamine, muutmine vdi kasutamine mis tahes kujul ja viisil - sealhulgas
kopeerimise, skaneerimise, salvestamise v8i jagamise teel digiplatvormidel (k.a masin@ppe ja tehisintellekti rakendustes). Loata
kasutamine valjaspool litsentsi tingimusi késitletakse digusrikkumisena.

Kui Teil on kisimusi standardite ja standardilaadsete dokumentide autoriBiguse kaitse kohta, vGtke palun (hendust Eesti
Standardimis- ja Akrediteerimiskeskusega:
Veebileht www.evs.ee; telefon +372 6055050; e-post info@evs.ee

The right to reproduce and distribute standards and standard-like documents belongs to the Estonian Centre for
Standardisation and Accreditation

Estonian standards and standard-like documents are the intellectual property of the Estonian Centre for Standardisation and
Accreditation and are made available under license in accordance with the terms and conditions of the document use agreement.

Without the prior written permission of the Estonian Centre for Standardisation and Accreditation, the full or partial
reproduction, distribution, modification, or use of standards and standard-like documents in any form or by any means -
including photocopying, scanning, storing, or sharing via digital platforms (incl. in machine learning and artificial intelligence
applications) - is strictly prohibited. Any unauthorized use beyond the scope of the granted license is prohibited and may result
in legal action.

If you have any questions about copyright, please contact Estonian Centre for Standardisation and Accreditation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee




EUROPEAN STANDARD EN 16715
NORME EUROPEENNE
EUROPAISCHE NORM March 2026

ICS 75.160.20 Supersedes EN 16715:2015

English Version

Liquid petroleum products - Determination of ignition
delay and derived cetane number (DCN) of middle
distillate fuels - Ignition delay and combustion delay
determination using a constant volume combustion
chamber with direct fuel injection

Produits pétroliers liquides - Détermination du délai Fliissige Mineraldlerzeugnisse - Bestimmung des
d'inflammation et de l'indice de cétane dérivé (ICD) Ztundverzugs und der abgeleiteten Cetanzahl (ACZ) von
des distillats moyens - Détermination du délai Kraftstoffen aus Mitteldestillaten - Bestimmung des
d'inflammation et de combustion en utilisant une Ziundverzugs und des Verbrennungsverzugs in einer
chambre a volume constant avec injection directe du Verbrennungskammer mit konstantem Volumen und
carburant direkter Kraftstoffeinspritzung

This European Standard was approved by CEN on 22 December 2025.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

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, Ttirkiye 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

© 2026 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 16715:2026 E
worldwide for CEN national Members.



EVS-EN 16715:2026

Contents Page
EUTrOPean fOrE@WOTId ....ccviiieresssssssssssssssssssssssssssssssasssassssssssssssssssssssssssasasassssssssssssssssssssssasasasasansnsnsssssnsssnsnsasasanass 3
00000 L1 0 4
1 o0 5
2 (0] 0 00 B L Q= ) (=) 4 U X 5
3 Terms and defiNitions ... ————————————————— 5
4 o0 0 (00 0 7
5 Reagents and Materials ... ————— 7
6 BN 0] 022 Ui 1 (. 8
7 T U101 0 0 9
8 Apparatus assembly and installation ... ———————— 11
9 Preparation of apParatus..... s —————— 11
9.1 System start-up and WA -UP ... sssssssassssssssssssssssssans 11
9.2 Standard operating and test CONAITIONS ... ——————————— 11
10 LOF= 1110 i Ut (o) . 12
0 I 7 1 = - | 12
10.2 Calibration, verification and quality CONtrol ......c.oummim—————————— 12
10.3 Apparatus VerifiCation ... asasases 13
10.4 Quality cONtrol (QC) .cccocoseresmsmsmsmsssnsssasssssssssssssssssssssasssssssassssssss s s s e e e e e R R R AR 13
11 B T 0] 00T o0 10D 14
12 L0 1 U011 ) 1 (1) 4 14
13 EXPression Of TESUILS ... st st ssssssssssasssssssses 14
14 o0 0 ) . 15
3 O ) 1 =) | 15
B2 =3 0 1= 121 00 L 700 15
14.3  ReproducCibility, R......isssssssssssss s s ssssasssssssssssss 15
15 B Y o Y 0 ) o 16
Annex A (normative) Combustion analyser description ... 17
Annex B (normative) Operational details in support to the standard test procedure............. 20
33 10) U0 ) 1] 1, 24



EVS-EN 16715:2026

European foreword

This document (EN 16715:2026) has been prepared by Technical Committee CEN/TC 19 “Gaseous and
liquid fuels, lubricants and related products of petroleum, synthetic and biological origin”, the secretariat
of which is held by NEN.

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 September 2026, and conflicting national standards shall
be withdrawn at the latest by September 2026.

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 EN 16715:2015.
EN 16715:2026 includes the following significant technical changes with respect to EN 16715:2015:

— introduction of the possibility of using a charge air blending system (6.2) and necessary instructions
on the quality control if this is used (under 10.4);

— revision of the correlation equation under Clause 12;
— update of precision statements under Clause 14;

— further clarification of the measurement range towards (39,44 to 62,78) derived cetane number
under Clause 1 in line with the revised EN ISO 4259-1:2017.

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.

According to the CEN-CENELEC Internal Regulations, the national standards organisations 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,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the United
Kingdom.
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Introduction

This document is derived from joint standardization work within the Energy Institute and ASTM
International. It is based on and technically equivalent with ASTM D7668 [1].

The described method is an alternative quantitative determination of the cetane number of middle
distillate fuels intended for use in compression ignition engines. A correlation study between this method
and EN ISO 5165 [2] has been done and the results of this are incorporated in this document.

The basis of this method is the derived cetane number (DCN) correlation equation as given in Clause 12.
The on-going validation of the equation is monitored and evaluated through the existing American and
European fuel exchange programs. The validation data will be reviewed by CEN/TC 19 with a frequency
of at least every two years. As a result of the review, CEN/TC 19 may make the decision to, if necessary,
modify the existing equation/correlation or develop a new one. As part of this review, the sample types
will be examined, and if certain types are underrepresented, further steps may be taken to evaluate how
they perform.

The ignition delay (ID) and combustion delay (CD) values and the DCN value determined by this test
method provide a measure of the ignition characteristics of diesel fuel oil used in compression ignition
engines. This test is for use by engine manufacturers, petroleum refiners and marketers, and in commerce
as a specification aid to relate or match fuels and engines. This test is also applicable to non-conventional
diesel fuels, such as paraffinic diesel fuel.?

1 For the original 2013 interlaboratory cooperative test programme results, see [3]. For the exchange programs
correlation data analysis see [4].
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1 Scope

This document specifies a test method for the quantitative determination of ignition and combustion
delays of middle distillate fuels intended for use in compression ignition engines. The method utilizes a
constant volume combustion chamber with direct fuel injection into heated, compressed synthetic air. A
dynamic pressure wave is produced from the combustion of the product under test. An equation is given
to calculate the derived cetane number (DCN) from the ignition and combustion delays determined from
the dynamic pressure curve.

This document is applicable to middle distillate fuels, fatty acid methyl esters (FAME) and blends of diesel
fuels and FAME. The method is also applicable to middle distillate fuels of non-petroleum origin, oil-sands
based fuels, blends of fuel containing biodiesel material, diesel fuel oils containing cetane number
improver additives and low-sulphur diesel fuel oils. However, users applying this document especially to
unconventional distillate fuels are warned that the relationship between derived cetane number and
combustion behaviour in real engines is not yet fully understood.

This document covers the ignition delay range from 2,6 ms to 3,9 ms and combustion delay from 3,78 ms
to 6,56 ms (62,78 DCN to 39,44 DCN).

NOTE The combustion analyser can measure shorter or longer ignition and combustion delays, but precision
is not known.

WARNING — The use of this document can involve hazardous materials, operations and equipment. This
document does not purport to address all of the safety problems associated with its use. It is the
responsibility of users of this document to take appropriate measures to ensure the safety and health of
personnel prior to application of the document, and fulfil statutory and regulatory requirements for this
purpose.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements 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.

EN ISO 3170, Hydrocarbon Liquids — Manual Sampling (1SO 3170)

EN ISO 3171, Petroleum liquids — Automatic pipeline sampling (1SO 3171)

EN ISO 3696, Water for analytical laboratory use — Specification and test methods (1SO 3696)
ISO 1998-2, Petroleum industry — Terminology — Part 2: Properties and tests

IP 537, Determination of the purity of Derived Cetane Number reference materials — Gas chromatography
method

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1998-2 and the following apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp/

— IEC Electropedia: available at https://www.electropedia.org/





