Draft for Public Comment

bsi.

BS| Group Headquarters Date: 27 March 2025
389 Chiswick High Road London W4 4AL Origin: European

Tel: +44 (0)20 8996 9000
Fax: +44 (0)20 8996 7400
www.bsigroup.com

Form 36

DPC: 25/30508962 DC

L atest date for receipt of comments: 20 May 2025 Project No. 2025/00235
Responsible committee: PTI/2 Liquid Fuels

Interested committees:

Title: Draft BS EN 16715 BS 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.

Please notify the secretary if you are aware of any keywords that might assist in classifying or identifying the standard or if the
content of this standard

i) has any issues related to 3rd party IPR, patent or copyright

ii)  affects other national standard(s)

iii)  requires additional national guidance or information

WARNING: THISISA DRAFT AND MUST NOT BE REGARDED ORUSED ASA BRITISH STANDARD. THISDRAFT
ISNOT CURRENT BEYOND 20 May 2025

This draft is issued to allow comments from interested parties; all comments will be given consideration prior to publication. No
acknowledgement will normally be sent. See overleaf for information on the submission of comments.

No copying is allowed, in any form, without prior written permission from BS| except as permitted under the Copyright, Designs
and Patent Act 1988 or for circulation within a nominating organization for briefing purposes. Electronic circulation is limited to
dissemination by e-mail within such an organization by committee members.

Further copies of this draft may be purchased from BSI Shop http://shop.bsigroup.com or from BS| Customer Services, Tel:
+44(0) 20 8996 9001 or email cservices@bsigroup.com. British, International and foreign standards are also available from BSI
Customer Services.

Information on the co-operating organizations represented on the committees referenced above may be obtained from https://
standardsdevel opment.bsigroup.cony.

Responsible Committee Secretary: Mr Bernard N Shelley (BSI) ]
Direct tel: 020 8996 7217 Document Sharing Hub
E-mail: bernard.shelley @bsigroup.com

Full document details: 25/30508962 DC


http://www.avadocuments.com/doc/25-30508962-dc
http://www.avadocuments.com/doc/25-30508962-dc

Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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EUROPEAN STANDARD DRAFT
NORME EUROPEENNE prEN 16715
EUROPAISCHE NORM

March 2025

ICS 75.160.20 Will supersede 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 Flissige Mineraldlerzeugnisse - Bestimmung des
d'inflammation et de I'indice de cétane dérivé (ICD) Ziundverzugs 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 Zindverzugs und des Verbrennungsverzugs in einer
chambre a volume constant avec injection directe du Verbrennungskammer mit konstantem Volumen und
carburant direkter Kraftstoffeinspritzung

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee
CEN/TC 19.

If this draft becomes a European Standard, 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.

This draft European Standard was established by CEN 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.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are
aware and to provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without
notice and shall not be referred to as a European Standa

. — |

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

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

© 2025 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN 16715:2025 E
worldwide for CEN national Members.
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European foreword

This document (prEN 16715:2025) 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 document is currently submitted to the CEN Enquiry.

This document will supersede EN 16715:2015.

prEN 16715:2025 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 [SO 4259-1:2017.
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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.l

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, Petroleum liquids — Manual sampling (ISO 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

[P 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/
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3.1

cetane number

CN

measure of the ignition performance of a diesel fuel in a standardized engine test on a scale defined by
reference fuels

Note 1 to entry: Itis expressed as the percentage by volume of hexadecane (cetane) in a reference blend having the
same ignition delay as the fuel for analysis. The higher the cetane number, the shorter the ignition delay.

3.2

ignition delay

ID

period of time, in milliseconds (ms), between the start of fuel injection and the start of combustion

Note 1 to entry: In the context of this test method, the start of fuel injection is interpreted as the rise in the
electronic signal that opens the injector, and the combustion start is interpreted as the first significant increase of
the chamber pressure during the combustion cycle, as measured by a pressure sensor in the combustion chamber.

3.3

combustion delay

CD

period of time, in milliseconds (ms), between the start of fuel injection and mid-point of the combustion
pressure curve

3.4

Derived cetane number

DCN

number calculated by using an equation that correlates a combustion analyser’s ignition delay [3.2] and
combustion delay [3.3] to a cetane number

3.5

accepted reference value

ARV

value agreed upon as a reference for comparison

Note 1 to entry: The value is derived as (1) a theoretical or established value, based in scientific principles, (2) an
assigned value, based on experimental work of some national or international organization, or (3) a consensus
value, based on collaborative experimental work under the auspices of a scientific or engineering group.

3.6

quality control sample

QC sample

stable and homogenous material(s) similar in nature to the materials under test, properly stored to
ensure integrity, and available in sufficient quantity for repeated long-term testing

3.7
calibration reference fluid
stable and homogenous fluid used to calibrate the performance of the combustion analyser

3.8
verification reference fluid
stable and homogenous fluid used to verify the performance of the combustion analyser
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