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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.

ISO 80000-3 was prepared by Technical Committee ISO/TC

ties, units, symbols, conversion factors,
in collaboration with IEC/TC 25, Quantities and units, and @s

This first edition cancels and replaces the second
technical changes from the previous standards are

— the quantities radial distance
quantities.

— Part 4: Mechanics
— Part 5: Thermodynamics
— Part 7: Light

— Part 8: Acoustics

— Part 9: Physical chemistry and molecular physics
— Part 10: Atomic and nuclear physics

— Part 11: Characteristic numbers

— Part 12: Solid state physics

IEC 80000 consists of the following parts, under the general title Quantities and units:
— Part 6: Electromagnetism
— Part 13: Information science and technology

— Part 14: Telebiometrics related to human physiology
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Introduction

0.1 Arrangement of the tables

The tables of quantities and units in this International Standard are arranged so that the quantities are
presented on the left-hand pages and the units on the corresponding right-hand pages.

All units between two full lines on the right-hand pages belong to the quantitie
lines on the left-hand pages.

hetweerthe corresponding full

irdefinitions. These names and symbols
c quantltles in the International System of

o special distinction is made, they are on an equal footing.
as with ¥ and ; ¢ and ¢; a and a; g and g) only one of these
is not equally acceptable It is not recommended to give such

names in French are printed in an italic font, and are preceded by fr. The
indicated by (m) for male and (f) for female, immediately after the noun in the
French name

0.3 Tables of units

0.3.1 General

The names of units for the corresponding quantities are given together with the international symbols and the
definitions. These unit names are language-dependent, but the symbols are international and the same in all
languages. For further information, see the SI Brochure (71" edition 1998) from BIPM and 1SO 80000-1").

The units are arranged in the following way.

a) The coherent Sl units are given first. The Sl units have been adopted by the General Conference on
Weights and Measures (Conférence Générale des Poids et Mesures, CGPM). The use of coherent Sl units

1) To be published.
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is recommended; decimal multiples and submultiples formed with the Sl prefixes are recommended even
though not explicitly mentioned.

b) Some non-Sl units are then given, being those accepted by the International Committee for Weights and
Measures (Comité International des Poids et Mesures, CIPM), or by the International Organization of Legal
Metrology (Organisation Internationale de Métrologie Légale, OIML), or by ISO and IEC, for use with the SI.

Such units are separated from the Sl units in the item by use of a broken line between the Sl units and the
other units.

¢) Non-Sl units currently accepted by the CIPM for use with the Sl are given in small print (smaller than the text
size) in the “Conversion factors and remarks” column.

d) Non-SI units that are not recommended are given only in annexes in some parts of this International
Standard. These annexes are informative, in the first place for the conversion factorg;and are not integral
parts of the standard. These deprecated units are arranged in two groups:

1) units in the CGS system with special names;
2) units based on the foot, pound, second, and some other related units.

e) Other non-SI units given for information, especially regarding the convers Jiven in another

symbol 1. When the value of such a quantity i
explicitly.

EXAMPLE Refractive indexn = 1,53 X 1 = 1,53

Prefixes shall not be used to form
recommended.

EXAMPLE Reynolds number e
Considering that plane an -4s

two areas, in 1995 the CGP.

0.4 Numerical statements\in this International Standard
The sign = is used to denote “is exactly equal to”, the sign ~ is used to denote “is approximately equal to”, and
the sign := is used to denote “is by definition equal to”.

Numerical values of physical quantities that have been experimentally determined always have an associated
measurement uncertainty. This uncertainty should always be specified. In this International Standard, the
magnitude of the uncertainty is represented as in the following example.

EXAMPLE [ =2,34782(32) m

In this example, I = a(b) m, the numerical value of the uncertainty b indicated in parentheses is assumed to
apply to the last (and least significant) digits of the numerical value a of the length [. This notation is used when
b represents the standard uncertainty (estimated standard deviation) in the last digits of a. The numerical
example given above may be interpreted to mean that the best estimate of the numerical value of the length [
(when [ is expressed in the unit metre) is 2,347 82, and that the unknown value of [ is believed to lie between
(2,347 82 — 0,00032) m and (2,347 82 4 0,000 32) m, with a probability determined by the standard
uncertainty 0,000 32 m and the probability distribution of the values of .
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0.5 Remark on logarithmic quantities and their units

The expression for the time dependence of a damped harmonic oscillation can be written either in real notation
or as the real part of a complex notation

F(t) = Ae™% cos wt = Re(Ae Tt A = F(0)

This simple relation involving ¢ and w can be obtained only when e (base of natural logarithms) is used as the
base of the exponential function. The coherent Sl unit for the damping coefficient § and the angular frequency
w is second to the power minus one, symbol s Using the special names neper, symbol Np, and radian,
symbol rad, for the units of d¢ and wt, respectively, the units for § and w become neper per second, symbol
Np/s, and radian per second, symbol rad/s, respectively.

The corresponding variation in space is treated in the same manner

F(x) = Ae™*" cos fr = Re(Ae™ "), A= F(0)

The taking of logarithms of complex quantities is useful
International Standard, the level Ly of a field quanti definéd by convention as the natural

F'/Fy), in accordance with decisions

to the level of the correspording ieId when_the proportionality factors are the same for the considered
bt . See IEC 60027-3:2002, subclause 422

quantities and the refere cud €es, ive
The neper, symbol :fﬁ ; ymbol By are units for such logarithmic quantities.

The neper is the 18 logarithmic quantities are defined by convention using the natural
logarithm, 1 N ~ he unit when the numerical value of the logarithmic quantity is expressed in
terms of deci

should be avoided™The bel is accepted by the CIPM and the OIML for use with the Sl. This situation is in some
respect similar to the fact that the unit degree (°) is commonly used in practice instead of the coherent S unit
radian (rad) for plane angle.

Generally it is not the logarithmic quantity itself, such as L or L p, which is of interest; it is only the argument
of the logarithm that is of interest, i.e. F'/F, and P/F,, respectively.

To avoid ambiguities in practical applications of logarithmic quantities, the unit should always be written out
explicitly after the numerical value, even if the unit is neper, 1 Np = 1. Thus, for power quantities, the level is
generally given by L p = 101g(P/F,) dB, and it is the numerical value 10 Ig(P/F,) and the argument P/F, that
are of interest. This numerical value is, however, not the same as the quantity L p, because the unit decibel (or
the unit bel) is not equal to one, 1. This applies to field quantities where the level is generally given by
Lr = 101g(F/Fp)? dB.

2) IEC 60027-3:2002, Letter symbols to be used in electrical technology — Part 3: Logarithmic and related quantities, and
their units.
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EXAMPLE 1 The implication of the statement that L = 3 dB (= 0,3 B) for the level of a field quantity is that it is to be
read as meaning: Ig(F/Fy)? = 0,3, or (F/Fy)? = 10%°. (It also implies that L =~ 0,3 x 1,151 293 Np = 0,345 387 9 Np,
but this is not often used in practice.)

EXAMPLE 2 Similarly, the implication of the statement that L p = 3 dB (= 0,3 B) for the level of a power quantity is that it
is to be read as meaning: Ig(P/P) =03, or (P/P)=10%. (it also implies that
Lp =~ 0,3 x 1,151 293 Np = 0,345 387 9 Np, but this is not often used in practice.)

Meaningful measures of power quantities generally require time averaging to form a mean-square value that is
proportional to power. Corresponding field quantities may then be obtained as the root-mean-square value. For
such applications, the decimal (base 10) logarithm is generally used to form the level of field or power quantities.

However, the natural logarithm could also be used for these applications, especially when the quantities are
complex.

@C@
S
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Quantities and units —

Part 3:
Space and time

1 Scope

ISO 80000-3 gives names, symbols and definitions for quantities ang/t and time. Where

appropriate, conversion factors are also given.

2 Normative references

(including any amendments) applies.

ISO 8601:2004, Data elements and interd
and times

The names, symbols and defirjtions Vit ifs of space and time are given on the following pages.
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SPACE AND TIME QUANTITIES

Item No. Name Symbol Definition Remarks

3-1.1 length [, L length is one of the seven base |Length is the quantity that can

(71-3.1) |frlongueur (f) quantities in the International  |often be measured with a
System of Quantities, 1ISQ, on |measuring rod.
which the Sl is based

3-1.2  |breadth b, B

(1-3.2) |frlargeur (f)

3-1.3 height h, H

(71-3.3) |fr hauteur (f)

3-1.4 thickness d,o

(1-3.4) |fr épaisseur (f)

3-1.5  |radius r, R

(1-3.5) |frrayon (m)

3-1.6 radial distance is the notation of the axis from
(—) fr distance (f) which the radial distance is
radiale termined.
3-1.7 diameter d, D
(71-3.6) |fr diametre (m)
3-1.8 length of path S
(1-3.7) |frlongueur (f)
curviligne Q
3-1.9 distance
(7-3.8) |frdistance (f)
3-1.10 |cartesian
(1-3.9 coordi
fr coortlenné
cartési
3-1.11  |position vector r
(—) fr rayon (m) vecteur
3-1.12 |displacement Ar
(=) fr déplacement (m)
3-1.13 |radius of curvature |p
(7-3.10) |fr rayon (m) de

courbure

2 © ISO 2006 — All rights reserved


https://standards.iteh.ai/catalog/standards/iec/7567439d-a7d7-4152-a0c6-bcbb438ac0a4/iso-80000-3-2006

