
© ISO 2018

Diesel engines — Fuel filters — 
Method for evaluating fuel/water 
separation efficiency
Moteurs diesel — Filtres à carburant — Méthode d'évaluation de 
l'efficacité de séparation carburant-eau

INTERNATIONAL 
STANDARD

ISO
16332

First edition
2018-04

Reference number
ISO 16332:2018(E)

This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2016332:2018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO163322018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO163322018?source=preview


 

ISO 16332:2018(E)
 

ii © ISO 2018 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2018
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting 
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address 
below or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2016332:2018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO163322018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO163322018?source=preview


 

ISO 16332:2018(E)
 

Foreword ..........................................................................................................................................................................................................................................v
Introduction ................................................................................................................................................................................................................................vi
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ...................................................................................................................................................................................... 1
3 Terms and definitions ..................................................................................................................................................................................... 1
4 Symbols .......................................................................................................................................................................................................................... 3
5 Test equipment....................................................................................................................................................................................................... 3

5.1 Test fluids ..................................................................................................................................................................................................... 3
5.1.1 Test fuels ................................................................................................................................................................................. 3
5.1.2 Test water ............................................................................................................................................................................... 4

5.2 Laboratory equipment ..................................................................................................................................................................... 5
5.2.1 General...................................................................................................................................................................................... 5
5.2.2 Sampling bottles and glassware ......................................................................................................................... 5
5.2.3 Water detection system ............................................................................................................................................. 5
5.2.4 Equipment for determination of IFT .............................................................................................................. 5

5.3 Test stand ..................................................................................................................................................................................................... 5
5.3.1 General...................................................................................................................................................................................... 5
5.3.2 Fuel/water separator test circuit ...................................................................................................................... 5

6 Test conditions ....................................................................................................................................................................................................10
6.1 Volume of test fuel VT  .................................................................................................................................................................... 10
6.2 Test fuel temperature T  ............................................................................................................................................................... 10
6.3 Test flow rate QT  ................................................................................................................................................................................ 10
6.4 Upstream undissolved water concentration cU,up  ................................................................................................10

6.4.1 General................................................................................................................................................................................... 10
6.4.2 Water injection flow rate QW  ............................................................................................................................ 11

6.5 Back pressure ........................................................................................................................................................................................ 11
6.6 Sampling .................................................................................................................................................................................................... 11
6.7 Droplet size distribution DSD ................................................................................................................................................. 11
6.8 Test duration ttest  .............................................................................................................................................................................. 11

7 Accuracy of measuring instruments and test conditions ........................................................................................11
8 Validation procedures..................................................................................................................................................................................12

8.1 General ........................................................................................................................................................................................................ 12
8.2 Water detection system ................................................................................................................................................................ 12

8.2.1 Inline water concentration measurement device (optional) .................................................12
8.2.2 Karl Fischer titration sytem ................................................................................................................................ 12

8.3 Emulsifying device ............................................................................................................................................................................ 13
8.4 Filter test circuit and water injection system ............................................................................................................13

8.4.1 General................................................................................................................................................................................... 13
8.4.2 Validation preparation .............................................................................................................................................13
8.4.3 Preconditioning cycle ...............................................................................................................................................14
8.4.4 Validation cycle .............................................................................................................................................................. 14

9 Simplified laboratory test ........................................................................................................................................................................15
9.1 Test procedure ...................................................................................................................................................................................... 15

9.1.1 General................................................................................................................................................................................... 15
9.1.2 Pre-test preparation...................................................................................................................................................15
9.1.3 Preconditioning cycle ...............................................................................................................................................15
9.1.4 Efficiency measurement ......................................................................................................................................... 16

9.2 Calculation of water separation efficiency and reporting of test results ...........................................17
10 Test report ................................................................................................................................................................................................................18
Annex A (normative) Fuel treatment to obtain test fuel F2 .......................................................................................................19

© ISO 2018 – All rights reserved iii

Contents Page

This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2016332:2018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO163322018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO163322018?source=preview


 

ISO 16332:2018(E)
 

Annex B (normative) Water emulsifying device ....................................................................................................................................21
Annex C (normative) Conditions and parameters for the determination of the interfacial 

tension according to ISO 9101, drop volume method .................................................................................................28
Annex D (normative) Validation of the sampling procedure for Karl Fischer titration and 

centrifuge ..................................................................................................................................................................................................................29
Annex E (normative) Determination of the concentration cS of dissolved water in saturated fuel .30
Annex F (informative) Typical fuel/water separator test report .........................................................................................31
Annex G (informative) Report round robin ................................................................................................................................................33
Annex H (informative) Effect of KF-titration on the precision of water separation efficiency 

measurements .....................................................................................................................................................................................................42
Bibliography .............................................................................................................................................................................................................................44

iv © ISO 2018 – All rights reserved

This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 16332:2018". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2016332:2018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO163322018&source=preview
https://webstore.ansi.org/Standards/ISO/ISO163322018?source=preview


 

ISO 16332:2018(E)

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.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/directives).

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. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www .iso .org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following 
URL: www .iso .org/iso/foreword .html

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 34, 
Vehicle propulsion, powertrain, and powertrain fluids.

This document cancels and replaces the first edition ISO/TS 16332:2006 which has been technically 
revised. The main changes compared to the previous edition are as follows:

— test fuel definition;

— change of IFT measurement standard and interface age;

— droplet size distribution;

— test duration;

— additional preconditioning cycle; and

— validation of test procedure by conduction of two round robin tests (see Annex G).
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Introduction

Modern fuel injection systems, installed in passenger cars, as well as in heavy duty or off-road 
applications, require high and stable separation efficiencies for all insoluble contaminants in the fuel to 
ensure a prolonged life. Beside solid contamination, undissolved water, in finely or coarsely emulsified 
form, can also reduce the lifetime of injection systems. Suitable fuel/water separators, having a high 
level water separation efficiency, are an absolute necessity for system longevity.

Factors found to affect the separation efficiency of undissolved water in the field are mainly due to the 
fuel quality, which can differ widely in different regions of the world and which can also differ when 
biogenic components are added to the fuel. Additionally the separation efficiency is strongly influenced 
by fuel composition.

Separation efficiency tests can be applied mainly for two purposes:

— To evaluate the field performance of a fuel/water separator

To evaluate the performance of a fuel/water separator close to field conditions, the usage of 
commercially, untreated fuel as test fluid is necessary.

— To compare fuel/water separators under repeatable test conditions

For a fuel/water separator comparison in the laboratory, fuel conditioning is necessary to achieve 
constant and repeatable test conditions. Water separation efficiency results obtained with treated 
fuel can be significantly different from those with commercially available, untreated fuel.

Tests performed with new fuel/water separators can lead to considerably higher water separation 
efficiencies.

NOTE Ageing of the fuel/water separator due to operational conditions can strongly affect the water 
separation function of a fuel/water separator. To test a fuel/water separator in an “end of life” state, it can be aged 
in advance. It is proposed to do this by a standardized ageing procedure, to get comparable “end of life” states. 
However, it is not a part of this document nor any other ISO standard. This procedure may be explored in future.
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