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

The ISO 24678 series is intended to be used by fire safety practitioners involved with fire safety
engineering calculation methods. Examples include fire safety engineers; authorities having jurisdiction
such as: territorial authority officials, fire service personnel, code enforcers and code developers. It
is expected that users of this document are appropriately qualified and competent in the field of fire
safety engineering. It is particularly important that users understand the parameters within which
particular methodologies may be used.

Algebraic formulae conforming to the requirements of this document are used with other engineering

caldulation methods during fire safety design. Such design is preceded by the establishmentd
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algebraic formulae discussed in this document can be useful fop-estimating the consg
gn fire scenarios. Such formulae are valuable for allowing the, practitioner to quickly
' a proposed fire safety design needs to be modified to meet the performance crite
pare among multiple trial designs. Detailed numerical €alculations can be delayed
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23932-1 is supported by a set of fire safety engineering documents available on the m
h needed for the steps in a fire safetyengineering design summarized in Figure 1 ({
23932-1:2018, Clause 4). This set.of documents is referred to as the Global Fire Safety E
lysis and Information System. This global approach and system of documents provides an
he interrelationships between. fire evaluations when using the set of fire safety €
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h document supporting the Global Fire Safety Engineering Analysis and Information Systg
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Scope of the project concerning fire safety
SO 23932-1 Clause 5

A 4
Identification of fire safety objectives,
functional requirements and performance
criteria
ISO 23932-1 Clause 6

A\ 4
Hazards identification

Life-cycle inspection
shows significant

A

SO 23932-1 Clause 7 Yes changes ?
A
R Fire safety design plan No
i 1SO 23932-1 Clause 8
A 4
Design fire and behavioural scenarios Fire safety midnagement and audit p
SO 23932-1 Clause 9 1S0)23932-1 Clause 14

A

A 4

Selection of engineering methods
SO 23932-1 Clause 10

Implementation of design plan

Y I1SO 23932-1 Clause 13

Scenario based evaluation trial design 'y
IS0 23932-1 Clause 11

l

No o Yes . .
Performance criteria R Final project report

are’ satisfied ? " IS0 23932-1 Clause 12

Figulle < Fire-safety engineering process: Design, implementation and maintenance
flowchart (from ISO 23932-1:2018)
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Fire safety engineering — Requirements governing
algebraic formulae —

Part 1:
General requirements

1
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formulae.
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formulae are provided to satisfy the following types of general requirements:

a)
b)
‘)
d)
e)
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Scope

5 document provides requirements to govern the application of explicit algebraic formy

vided in ISO 16730-1 for the case of fire dynamics calculations involving{sets of explic
5 document is arranged in the form of a template, where specific.iifformation relevant t

Requirements governing description of physical phenomena;
Requirements governing calculation process;

Requirements governing limitations;

Requirements governing input parameters;

Requirements governing domain of applicability.

Normative references

following documents are referred to in text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latéstedition of the referenced document (including any amendmen

5725-1, Accuracy (trueness and precision) of measurement methods and results — Part]
ciples and definitions

16730-1, Fire-safety engineering — Procedures and requirements for verification and v
ulation methods — Part 1: General

167331, Fire safety engineering — Selection of design fire scenarios and design fires
ction. of design fire scenarios

1lae sets to

calculation of fire phenomena. This document is an implementation of the general requirements

t algebraic

p algebraic

bir content
pplies. For
[s) applies.

1: General

ilidation of

— Part 1:

3

Terms and definitions

No terms and definitions are listed in this document.

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

©IS

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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4 Requirements governing description of physical phenomena

4.1 Fire

phenomena to be considered in calculation

Fire phenomena to be considered in the calculation shall be clearly identified, including those
characteristics inferred by association with calculated quantities. Many relationships require
consideration of the environment, and taking individual components out of context may lead to
improper or inadequate analysis.

4.2 Scern

ario elements

Scenario e
identified.
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ISO 24678
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5.2 Pro¢

The procec
formulae.

ements as determined by ISO 16733-1, to which specific formulae apply, shall becle

ractions between phenomena

pmplex thermo-physical-chemical phenomenon that can be highly tranSient. Interact
henomena should be considered. Specific examples are given in~separate parts of
series.

jirements governing calculation process

ction of an appropriate method

e method shall be given in the documentation,

edure

5.3 Separate clause

Each form
and outpuf
presented.

5.4 Defi

of the formula, asowell as explanatory notes and limitations unique to the formula b

hition of variables

e multiple methods to calculate a necessary quantity, explanations on the selection of

lure to be followed in performing.calculations shall be described through a set of algeb

1la shall be presented in a separate clause containing a phrase that describes the iq

hrly

ons
the

the

raic

put
Ping

Each variable in ‘the formula set shall be clearly defined, along with appropriate SI units, although

formula ve

'siohs with dimensionless coefficients are preferred.

5.5 Scientific basis

The scientific basis for the formula set shall be provided through reference to recognized handbooks,
the peer-reviewed scientific literature or through derivations, as appropriate.

5.6 Examples

Examples shall demonstrate how the formula set is evaluated using values for all input parameters
consistent with the requirements in Clause 7.

© ISO 2019 - All rights reserved
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Requirements governing limitations

Quantitative and/or qualitative limits on application

Limits on direct application of the algebraic formula set to calculate output parameters shall be
provided in a manner consistent with the scenario elements described in 4.2. At the least, a qualitative
statement of limitation shall be given, for example, by an engineering judgement.

6.2

Limits on the use in a numerical method

Linfits on the use of the algebraic formulae shall be provided if the formulae are-s
nurherical method.

7

7.1

Inp

7.2

Requirements governing input parameters

Identification of input parameters

1t parameters for the set of algebraic formulae shall be identified clearly.

Sources of input parameters

Soufrces of input parameters shall be identified or providedwexplicitly within the document
tesf data is required, available testing methods shall be identified.

7.3

Valid range of input parameters

The valid ranges of input parameters shall be listed as specified in ISO 16730-1.

7.4

Dat
use

8

Consistency with other part of assessment

b used by calculation methods of produced by them should be consistent with all other c
H in the fire hazard / risk assessment process.

Requirements governing domain of applicability

Collections of experimeéntal data or any other qualified source shall be identified to establish

of a
rep

pplicability of the formula set. These data shall have a defined level of quality, e.g. repeat
Foducibility @s-specified in ISO 5725-1, assessed through a documented/standardized pr

Theg domain‘of ‘applicability of the algebraic formulae shall be determined through comp3

the

alggbradicformulae to the specific scenarios given in Clause 4 shall be identified.
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