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National foreword

This British Standard reproduces verbatim ISO 31-0:1992, including
amendments 1:1998 and 2:2005, and implements it as the UK national
standard. It supersedes BS 5775-0:1993 which is withdrawn.

The start and finish of text introduced or altered by ISO amendment is
indicated in the text by tags (1. Tags indicating changes to text carry
the number of the ISO amendment. For example, text altered by

ISO amendment 1 is indicated by &.

The UK participation in its preparation was entrusted to Technical
Committee SS/7, General metrology, quantities, units and symbols, which has
the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international publications referred to
in this document may be found in the BSI Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the ISO title
page, pages ii and 1iii, a blank page, pages 1 to 21 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

16124 31 May 2006 See national foreword
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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 SO
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 1SO, also take part in the work. iSO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard 1SO 31-0 was prepared by Technical Committee
ISO/TC 12, Quantities, units, symbols, conversion factors,

This third edition cancels and replaces the second edition
(ISO 31-0:1981). The major technical changes from the second edition are
the following:

— new tables of S| base units, Sl derived units, SI prefixes and some
other recognized units have been added;

— a new subclause (2.3.3) on the unit “one” has been added;

— a new annex C on international organizations in the field of quantities
and units has been added.

The scope of Technical Committee ISO/TC 12 is standardization of units
and symbols for guantities and units (and mathematical symbols) used
within the different fields of science and technology, giving, where
necessary, definitions of these quantities and units. Standard conversion
factors for converting between the various units also come under the
scope of the TC. In fulfiiment of this responsibility, ISO/TC 12 has pre-
pared ISO 31.
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ISO 31 consists of the following parts, under the general title Quantities
and units:

— Part 0: General principles

— Part 1: Space and time

— Part 2: Periodic and related phenomena

— Part 3: Mechanics

— Part 4: Heat

— Part 5: Electricity and magnetism

— Part 6: Light and related electromagnetic radiations
— Part 7: Acoustics

— Part 8: Physical chemistry and molecular physics
— Part 9: Atomic and nuclear physics

— Part 10: Nuclear reactions and ionizing radiations

— Part 11: Mathematical signs and symbols for use in the physical
sciences and technology

— Part 12: Characteristic numbers

— Part 13: Solid state physics

Annexes A, B and C of this part of ISO 31 are for information only.
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Quantities and units —

Part O:
General principles

1 Scope

This part of ISO 31 gives general information about
principles concerning physical guantities, eguations,
quantity and unit symbols, and coherent unit systems,
especially the International System of Units, SI.

The principles laid down in this part of ISO 31 are in-
tended for general use within the various fields of
science and technology and as a general introduction
to the other parts of ISO 31.

2 Quantities and units

2.1 Physical quantity, unit and numerical
value

In ISO 31 only physical quantities used for the quan-
titative description of physical phenomena are treated.
Conventional scales, such as the Beaufort scale,
Richter scale and colour intensity scales, and gquan-
tities expressed as the results of conventional tests,
e.g. corrosion resistance, are not treated here, neither
are currencies nor information contents.

Physical quantities may be grouped together into cat-
egories of quantities which are mutuaily comparable.
Lengths, diameters, distances, heights, wavelengths
and so on would constitute such a category. Mutually
comparable quantities are called “quantities of the
same kind”.

If a particular example of a quantity from such a cat-
egory is chosen as a reference quantity called the
unit, then any other quantity from this category can
be expressed in terms of this unit, as a product of this
unit and a number. This number is called the numeri-
cal value of the quantity expressed in this unit.

Full document details: BS ISO 31-0:1992
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EXAMPLE

The wavelength of one of the sodium lines is
1=5896x10""m

Here 1 is the symbol for the physical quantity
wavelength; m is the symbol for the unit of
length, the metre; and 5,896 x 1077 is the
numerical value of the wavelength expressed in
metres.

In formal treatments of quantities and units, this re-
lation may be expressed in the form

A= (4} [4]

where A is the symbol for the physical quantity, [A]
the symbol for the unit and {A} symbolizes the
numerical value of the quantity A expressed in the unit
[A]. For vectors and tensors the components are
quantities which may be expressed as described
above.

If a quantity is expressed in another unit which is k
times the first unit, then the new numerical value be-
comes 1/k times the first numerical value; the physical
quantity, which is the product of the numerical value
and the unit, is thus independent of the unit.

EXAMPLE

Changing the unit for the wavelength from the
metre to the nanometre, which is 10~ times the
metre, leads to a numerical value which is 10°
times the numerical vaiue of the quantity ex-
pressed in metres.
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Thus,

1=5896x10"7m=5896 x 107" x 10° nm =
589,6 nm

REMARK ON NOTATION FOR NUMERICAL VALUES

It is essential to distinguish between the quantity it-
self and the numerical value of the quantity expressed
in a particular unit. The numerical value of a quantity
expressed in a particular unit could be indicated by
placing braces (curly brackets) around the quantity
symbol and using the unit as a subscript. It is, how-
ever, preferable to indicate the numerical value ex-
plicitly as the ratio of the guantity to the unit.

EXAMPLE
A/nm = 589,6

NOTE 1 This notation is particularly useful in graphs and
in the headings of columns in tables.

2.2 AQuantities and equations

2.2.1 Mathematical operations with quantities

Two or more physical quantities cannot be added or
subtracted unless they belong to the same category
of mutually comparable guantities.

Physical quantities are multiplied or divided by one
another according to the rules of algebra; the product
or the quotient of two guantities, A and B, satisfies
the relations

AB = (A}{B) - [4] 5]

Thus, the product {A}{B} is the numerical value {AB}
of the quantity AB, and the product [A][B] is the unit
[AB] of the quantity AB. Similarly, the quotient
{A}/{B} is the numerical value {A/B} of the quantity
A/B, and the quotient {A}/[B] is the unit [4/B] of the
quantity A/B.

EXAMPLE
The speed v of a particle in uniform motion is
given by
v=It

where [ is the distance travelled in the time-
interval r.

Full document details: BS ISO 31-0:1992

Thus, if the particle travels a distance / =6 m in
the time-interval 1 = 2 s, the speed v is equal to

I _6m _-m

== =3

t 2s S

The arguments of exponential, logarithmic and trig-
onometric functions, etc., are numbers, numerical
values or combinations of dimension one of quantities
(see 2.2.6).

EXAMPLES
exp(W/kT), In(p/kPa), sin «, sin{wt)

NOTE 2  The ratio of two quantities of the same kind and
any function of that ratio, such as the logarithm of the ratio,
are different quantities.

2.2.2 Equations between quantities and
equations between numerical values

Two types of equation are used in science and tech-
nology: equations between quantities, in which a let-
ter symbol denotes the physical quantity (i.e.
numerical value x unit), and equations between
numerical values. Equations between numerical val-
ues depend on the choice of units, whereas equations
between guantities have the advantage of being in-
dependent of this choice. Therefore the use of
equations between quantities should normally be
preferred.

EXAMPLE

A simple equation between quantities is
v=It

as given in 2.2.1.

Using, for example, kilometres per hour, metres
and seconds as the units for velocity, iength and
time, respectively, we may derive the foliowing
equation between numerical values:

{V}km/h = 3'6{l}m/{t}s

The number 3,6 which occurs in this equation
results from the particular units chosen; with
other choices it would generally be different.

If in this equation the subscripts indicating the
unit symbols are omitted, one obtains

{v}=3.6{1}/{t}
an equation between numerical values which is
no longer independent of the choice of units and
is therefore not recommended for use. If, nev-
ertheless, equations between numerical values

are used, the units shall be clearly stated in the
same context.
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