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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.  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.  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.

The committee responsible for this document is ISO/TC 92, Fire safety, Subcommittee SC 2, Fire containment.

ISO 22899 consists of the following parts, under the general title Determination of the resistance to jet 
fires of passive fire protection materials —:

—	 Part 1:General requirements

—	 Part 2: Guidance on classification and implementation methods [Technical Report]
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Introduction

The jet fire test described in ISO 22899-1 is one in which some of the properties of passive fire protection 
materials can be determined. The test specified in ISO 22899-1 is designed to give an indication of how 
passive fire protection materials will perform in a jet fire. Although the test method has been designed 
to simulate some of the conditions that occur in an actual jet fire, it cannot reproduce them all exactly 
and the thermal and mechanical loads do not necessarily coincide. The results of the jet fire test do 
not guarantee safety but may be used as elements of a fire risk assessment for structures or plant. One 
should also take into account all the other factors that are pertinent to an assessment of the fire hazard 
for a particular end use. The jet fire test is not intended to replace the hydrocarbon fire resistance test 
(ISO/TR 834-3; EN 1363) but is seen as a complementary test.
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Determination of the resistance to jet fires of passive fire 
protection —

Part 2: 
Guidance on classification and implementation methods

1	 Scope

The test specified in ISO  22899-1 is designed to give an indication of how passive fire protection 
materials will perform in a jet fire. 

This part of ISO 22899 provides:

—	 background information on the applicability and validation of the jet fire test;

—	 further details on testing pipe penetration seals;

—	 guidance on the interpretation of the tests results and on an optional classification system;

—	 guidance on the combination of results from hydrocarbon furnace tests and resistance to jet fire tests.

ISO 22899-1 describes the thickness of fire protection material (sometimes referred to as passive fire 
protection; PFP) required to resist the application of a ‘jet fire’. This part of ISO 22899 provides information 
on the ‘erosion factor’ which is the additional thickness required above and beyond that required to 
satisfy the relevant criteria of ISO 834 (or other national or regional standards designed to evaluate the 
fire resistance with respect to a fully developed fire) for the element/construction under test.

2	 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

ISO  22899-1, Determination of the resistance to jet fires of passive fire protection materials — Part  1: 
General requirements

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 22899-1 and the following apply.

3.1
critical temperature
maximum temperature that the equipment, assembly or structure to be protected may be allowed to reach

3.2
critical time
minimum time required to reach the critical temperature

3.3
erosion factor
extra thickness of passive fire protection required when comparing the results from a jet fire test with 
those from a furnace test on specimens with a similar section factor (e.g. 100 m−1) and period of fire 
resistance, the critical temperature or critical time or both
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3.4
integrity
ability of a fire barrier to prevent the transmission of flame, smoke, hot and toxic gases

3.5
section factor
ratio of the area per unit length of steel exposed to fire divided by the volume per unit length of the section

Note 1 to entry: The lower the section factor, the slower the rate of heat increase for a given volume of steel. See 
9.2 for a more detailed explanation.

4	 Symbols and abbreviated terms

A Heated area per unit length (m2)

k0, k1, k2 Coefficients of linear regression

Sf Section factor (m−1)

tfinal Time (rounded to the nearest half minute) from jet ignition to final jet extinguish-
ment.

tresistance Period (rounded down to the nearest half minute) of fire resistance

Tambient Average initial substrate temperature (°C)

Tcritical Critical temperature or critical temperature rise (°C)

Tmaximum Maximum temperature during test (°C)

Ttolerance Tolerance (usually 5 °C) on the allowed temperature rise

V Volume per unit length (m3)

w Fire protection coating thickness (mm)

5	 Principle

The objective of the jet fire test is to establish the additional amount of passive fire protection material 
that needs to be applied to a structural member, valve, penetration sealing system, etc., in order to resist 
exposure to a jet of ignited fuel, above and beyond that needed to satisfy the criteria of the ISO/TR 834-
3 hydrocarbon fire resistance test. This additional thickness of material, known as the erosion factor, 
is determined once for each similar element or construction, which may be added to the thickness of 
material determined for a similar range of such elements, when evaluated for fire resistance against the 
methods given in ISO/TR 834-3 using the principles provided below.

The method provides an indication of how passive fire protection materials perform in a jet fire that 
may occur, for example, in petrochemical installations where ignitable gases are stored at pressure. It 
aims to simulate the thermal and mechanical loads imparted to passive fire protection material by large-
scale jet fires resulting from high-pressure releases of flammable gas, pressure liquefied gas or flashing 
liquid fuels. Jet fires give rise to high convective and radiative heat fluxes as well as high erosive forces. 
To generate both types of heat flux in sufficient quantity, a 0,3 kg s−1 sonic release of gas is aimed into a 
shallow chamber, producing a fireball with an extended tail. The flame thickness is thereby increased 
and hence so is the heat radiated to the test specimen. Propane is used as the fuel since it has a greater 
propensity to form soot than does natural gas and can therefore produce a flame of higher luminosity. 
High erosive forces are generated by release of the sonic velocity gas jet 1 m from specimen surface. The 
jet velocity is ca. 100 ms−1 at 0,25 m from the back of the flame recirculation chamber (e.g. the front of the 
web of a structural-steel specimen) and ca. 60 ms−1 at the back of the chamber. The average heat flux is 
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