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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 of 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 www​.iso​.org/​
iso/​foreword​.html.

This document was prepared by Technical Committee ISO/TC 28, Petroleum and related products, fuels 
and lubricants from natural or synthetic sources.

This third edition cancels and replaces the second edition (ISO 3104:1994), which has been technically 
revised. 

The main changes compared to the previous edition are as follows:

—	 precision data have been updated to all actual fuels on the market; 

—	 biodiesel (FAME) blends and paraffinic diesel have been included in the scope;

—	 the procedure description and allowance of automated techniques have been included.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/​members​.html.
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Introduction

Many petroleum products, and some non-petroleum materials, are used as lubricants, and the correct 
operation of equipment depends upon the appropriate viscosity of the liquid being used. In addition, 
the viscosity of many petroleum fuels is important for the estimation of optimum storage, handling 
and operational conditions. Thus, the accurate measurement of viscosity is essential to many product 
specifications.
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Petroleum products — Transparent and opaque liquids 
— Determination of kinematic viscosity and calculation of 
dynamic viscosity
WARNING — This document does not purport to address all of the safety problems, if any, 
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 the application of this document, 
and to determine the applicability of any other restrictions.

1	 Scope

This document specifies Procedure A, using manual glass viscometers, and Procedure B, using glass 
capillary viscometers in an automated assembly, for the determination of the kinematic viscosity, ν, 
of liquid petroleum products, both transparent and opaque, by measuring the time for a volume of 
liquid to flow under gravity through a calibrated glass capillary viscometer. The dynamic viscosity, η, 
is obtained by multiplying the measured kinematic viscosity by the density, ρ, of the liquid. The range 
of kinematic viscosities covered in this test method is from 0,2 mm2/s to 300  000 mm2/s over the 
temperature range –20 °C to +150 °C.

NOTE	 The result obtained from this document is dependent upon the behaviour of the sample and is intended 
for application to liquids for which primarily the shear stress and shear rates are proportional (Newtonian flow 
behaviour). If, however, the viscosity varies significantly with the rate of shear, different results can be obtained 
from viscometers of different capillary diameters. The procedure and precision values for residual fuel oils, 
which under some conditions exhibit non-Newtonian behaviour, have been included.

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.

ISO 3105, Glass capillary kinematic viscometers — Specifications and operating instructions

ISO 3696:1987, Water for analytical laboratory use — Specification and test methods

ASTM E1137, Standard Specification for Industrial Platinum Resistance Thermometers

ASTM E2877, Standard Guide for Digital Contact Thermometers

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

—	 IEC Electropedia: available at http://​www​.electropedia​.org
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