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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 92, Fire safety, Subcommittee SC 3, Fire 
threat to people and environment.

This second edition cancels and replaces the first edition (ISO/TR 16312-2:2007) which has been 
technically revised.

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

— fire models have been updated following the publication of certain other standards, including 
ISO/TS 19021 and ISO/TS 5660-5;

— deprecated methods have been moved to Annex A.

A list of all parts in the ISO 16312 series can be found on the ISO website.

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

Providing the desired degree of life safety for an occupancy increasingly involves an explicit fire hazard 
or risk assessment. This assessment includes such components as information on the room/building 
properties, the nature of the occupancy, the nature of the occupants, the types of potential fires, the 
outcomes to be avoided, etc.

This type of determination also requires information on the potential for harm to people due to the 
effluent produced in the fire. Because of the prohibitive cost of real-scale product testing under the 
wide range of fire conditions, most estimates of the potential harm from the fire effluent depend on 
data generated from a physical fire model, a reduced-scale test apparatus and procedure for its use.

The role of a physical fire model for generating accurate toxic effluent composition is to simulate the 
essential features of the complex thermal and reactive chemical environment in full-scale fires. These 
environments vary with the physical characteristics of the fire scenario and with time during the 
course of the fire, and close representation of some phenomena occurring in full-scale fires can be 
difficult or even not possible on a small scale. The accuracy of the physical fire model, then, depends on 
two features:

a) the degree to which the combustion conditions in the bench-scale apparatus mirror those in the 
fire stage being simulated;

b) the degree to which the yields of the important combustion products obtained from the burning 
of the commercial product at full scale are matched by the yields from burning specimens of the 
product in the small-scale model. This measure is generally performed for a small set of products, 
and the derived accuracy is then presumed to extend to other test subjects. Since the publication of 
the first edition of this document, in which a methodology for effecting this comparison was cited 
in Reference [1], ISO 29903-1 has been developed.

This document provides a set of technical criteria for evaluating physical fire models used to obtain 
composition and toxic potency data on the effluent from products and materials under fire conditions 
relevant to life safety. This document covers the application by experts of these criteria to currently 
used test methods that are used for generating data on smoke effluent from burning materials and 
commercial products.

There are 10 physical fire models discussed in this document, plus 4 depreciated methods in Annex A. 
Additional apparatus can be added as they are developed or adapted with the intent of generating 
information regarding the toxic potency of smoke.

For all models in this document, several are closed systems. In these, no external air is introduced and 
the combustion (or pyrolysis) products remain within the apparatus except for the fraction removed 
for chemical analysis. The second seven are open apparatus, with air continuously flowing past the 
combusting sample and exiting the apparatus, along with the combustion products.

Reference documents useful for discussions of analytical methods, bioassay procedures, and prediction 
of the toxic effects of fire effluents are listed in the Bibliography at the end of this document. 
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Guidance for assessing the validity of physical fire models 
for obtaining fire effluent toxicity data for fire hazard and 
risk assessment —

Part 2: 
Evaluation of individual physical fire models

1 Scope

This document assesses the utility of physical fire models that have been standardized, are commonly 
used, and/or are cited in national or international standards, for generating fire effluent toxicity data 
of known accuracy. This is achieved by using the criteria established in ISO 16312-1 and the guidelines 
established in ISO 19706. The aspects of the models that are considered are: the intended application of 
the model, the combustion principles it manifests, the fire stage(s) that the model attempts to replicate, 
the types of data generated, the nature and appropriateness of the combustion conditions to which test 
specimens are exposed, and the degree of validity established for the model.

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 13943, Fire safety — Vocabulary

ISO 19703, Generation and analysis of toxic gases in fire — Calculation of species yields, equivalence ratios 
and combustion efficiency in experimental fires

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13943 and ISO 19703 and the 
following apply.

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

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

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

3.1
vitiation-controlled
type of conditions under which the volume concentration of oxygen is intentionally controlled or 
reduced in the combustion environment

Note 1 to entry: Vitiation controlled conditions represent an oxygen depleted fire environment.

[SOURCE: ISO/TS 5660-5:2020, 3.3, modified.]
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