ICS 75.160.20 SLOVENSKA TECHNICKA NORMA Januar 2024

Kvapalné ropné vyrobky STN
Stanovenie vznietivosti motorovych naft EN 16906
Metdéda s motorom s konstantnym kompresnym

STN

656178

Liquid petroleum products - Determination of the ignition quality of diesel fuels - Fixed compression ratio engine method

Tato norma obsahuje anglicki verziu eurépskej normy.
This standard includes the English version of the European Standard.

Této norma bola ozndmena vo Vestniku UNMS SR ¢ 12/23

Obsahuje: EN 16906:2023

Oznamenim tejto normy sa rusi
STN EN 16906 (65 6178) z marca 2018

137832

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.



STN EN 16906: 2024 Urad pre normalizaciu, metrolégiu a sku$obnictvo Slovenskej republiky

EUROPEAN STANDARD EN 16906
NORME EUROPEENNE
EUROPAISCHE NORM October 2023

ICS 75.160.20 Supersedes EN 16906:2017

English Version

Liquid petroleum products - Determination of the ignition
quality of diesel fuels - Fixed compression ratio engine

method
Produits pétroliers liquides - Détermination de la Flissige Mineraldlerzeugnisse - Bestimmung der
qualité d'allumage des combustibles Diesel - Méthode Zundwilligkeit von Dieselkraftstoffen - Verfahren mit
avec moteur a taux de compression fixe einem Priifmotor mit konstantem

Verdichtungsverhaltnis

This European Standard was approved by CEN on 4 September 2023.

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

© 2023 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 16906:2023 E
worldwide for CEN national Members.



STN EN 16906: 2024 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

EN 16906:2023 (E)

Contents Page
D100 QT0) 0 XE U0 00 01 ) o . 4
00100 30715 U 00 ) o . 5
1 LY. 1 . 6
2 I\ [0 0T U Qs ) ) 4 L 6
3 Terms and defiNItioNs ... —————————————— 6
4 o0 10 (00 J (N 7
5 Reagents and Materials......miissssssssss s st asasas s ess 7
51 Reference Materials ... s e 7
5.2 00 1 T £ 0 L) 8
6 2 0 022 1 i LD 8
6.1 L0 1T - | 8
6.2 Mechanical eQUIPIMENT ... s e e 9
6.3 Electrical eqUIPMENT.......cccmsmsmsmsmsmmsmsmssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssasasassssssssssssssssssssssasasasassssns 10
6.4 Reference fuel dispensing eqUIPMENt ... ———————— 11
7 T 1101 0] 0 0 11
8 Standard operating and test CONAILIONS ... ———————————— 12
9 Calibration, verification and quality CONtrol........cm————————— 12
10 o0 0T o T L1 o 12
10.1 Engine check and WarT-UP ...t ssssssssssssssssssssssssssssssssssssasssssssssssss 12
10.2 BracKeting PrOCEAUIE......ouiiisisismsmsassssssssssssssssssssssssssssssssss s s s se bbb msms s e e R R R R s R R R SRR AR AR AR RS 13
10.2.1 UNKNOWIN SAIMPILC...ciuiuiuisisrsmsmsmsmssssssssssssssssssssssssssssssssssssssssssssasasssssssssssssss st st sssssssasassssssssssssssssssssssssssasasasssssssss 13
10.2.2 First primary reference fuel...... s —————————————— 13
10.2.3 Second primary reference fuel.... s ——————————————————————— 13
10.2.4 RePEAL FEAMINGS ..cuvereursisinsesesssscsssssssssssssssssssss s sssss s e s A eSS A SRR AR AR RS SRR AR RS 14
10.3 Procedure using a calibration graph........—————————— 14
10.4 Shut-down Of the ENGINE ... —————————————————— 15
11 L0 1 oL 1 P U 0 ) 15
11.1 Calculation for the bracketing proCedure........ s —————————— 15
11.2 Calculation for the calibration graph.......———————— 15
12 EXPresSsSion Of FESUILS..... s s e 16
13 g T 0 () 16
I 0 - 1 1) - ) 16
I T =] 0 T X Y 0] 77 16
3 0 T =3 ) 00010 Lot 02 16
Annex A (informative) Evaluation example of the cetane number using a calibration graph......... 17
Annex B (informative) Auxiliary digital eqUipment.......cui——————————— 18
B.1 O 1T i |, 18
B.2 20 2= 1 ot LD 18
B.2.1 Oil-pressure sensor, installed at the oil pressure line.........co—————— 18



STN EN 16906: 2024 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

EN 16906:2023 (E)

B.2.2 O0il temperature sensor, combined with the additionally supplied oil dip-stick to be placed

into the designated borehole. ... ———————— 18
B.2.3 Exhaust gas temperature sensor, placed to the exhaust-pipe........u——— 18
B.2.4 Cooling-water temperature sensor, installed at the water elbow joint.........cccunrvescsrinsesennnns 18
B.2.5 Injection Pick-up, placed on the injection nozzle. ... ———————— 18
B.2.6 Dead-Top Centre (DTC) Pick-up, installed at the fastener opposite to the flywheel............. 18
B.2.7 Combustion Pick-up, inductive pressure difference sensor or absolute pressure sensor. 18
B.2.8 Vacuum sensor, installed at the entrance of the surge tank........———————— 18
B.2.9 Ambient sensor, for absolute air pressure, temperature and humidity. ......c.cummmmsmsmsnsnsnnnns 18
B.2.10 Intake air temperature sensor (optional), for monitoring the steady-state conditions for

operating the ENGINE. ... ———————————————————————————— 18
B.2.11 Diesel flow meter (optional), for measuring the diesel flow rate........c.coonnnrsrsinisssrsnsescnaes 18
B.3 3 1 o . 18
B.4 L0821 1L 0] i 10 (0 ) P 19
231 0] L0 a1 0] 42 20



STN EN 16906: 2024 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

EN 16906:2023 (E)

European foreword

This document (EN 16906:2023) 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 April 2024, and conflicting national standards shall be
withdrawn at the latest by April 2024.

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 16906:2017.

The main changes compared to the previous edition EN 16906:2017 are listed below:

— new title;

— new scope and precision based on proficiency testing scheme data within DIN-FAM;

— introduction of a new low cetane primary reference fuel, pentamethylheptane (PMH);

— introduction of a statistical observable bias with EN ISO 5165 in the expression of results section.

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

The test method described in this document is based on DIN 51773 [1], which had been developed in the
German group, DIN NA 062-06-43 AA “Combustion characteristic of fuels”, and which has been used very
successfully since more than 40 years. It was originally known as the 'BASF engine'.

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 has been done and the results of this are
incorporated in the precision report issued in 2019 [2] and in this document.

The testing of pure FAME (which is in the scope of EN ISO 5165) has been excluded from the scope for
the time being as there seems to be sample specific biases for such product. CEN will initiate appropriate
causal studies.
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1 Scope

This document specifies a test method for the determination of cetane numbers (“CN”) of diesel fuels,
using a standard single cylinder, four-stroke cycle, indirect injection engine. The cetane number provides
a measure of the ignition characteristics of diesel fuels in compression ignition engines. The cetane
number is determined at constant speed in a compression ignition test engine equipped with a swirl
chamber.

The cetane number scale covers the range from 0 to 100, but typical testing is performed in the CN range
from about 40 to about 75. The precision of this test method covers the CN range from 44 to about 66.

This document is applicable to distillate as well as paraffinic diesel fuels intended for use in diesel
engines, including those containing up to a volume fraction of 10 % fatty-acid methyl esters (FAME),
ignition-improvers or other diesel fuel additives.

When this engine test procedure is used for other fuels such as synthetics and vegetable oils, samples
with fuel properties that interfere with the gravity-based pre-supply pressure to the fuel pump e.g. due
to high viscosity can only be used to a limited extent. Precision data for such fuels are not available at this
stage.

NOTE The test method is also suitable for determining cetane numbers outside the range of the scope;

however, the precision statement only applies for fuels in the specified range.

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 the user 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 590, Automotive fuels — Diesel — Requirements and test methods
EN ISO 3170, Petroleum liquids — Manual sampling (I1SO 3170)
EN ISO 3171, Petroleum liquids — Automatic pipeline sampling (1SO 3171)

EN ISO 5165, Petroleum products — Determination of the ignition quality of diesel fuels — Cetane engine
method (1SO 5165)

koniecnahladu - textdalej pokracujevplatenejverzii STN


https://www.iso.org/obp
https://www.electropedia.org/
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