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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

establishe
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has-the ruﬂhf to-be rnnrooonfnrl on-that-committee—nternational nrnanuvahnnc governmental
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mental, in I|a|son with ISO also take part in the work. ISO collaborates closely W|th the Internatig
nical Commission (IEC) on all matters of electrotechnical standardization.

Al Standards are drafted in accordance with the rules given in the ISO/IEC Directives \Part 2.

ask of technical committees is to prepare International Standards. Draft International Standal
y the technical committees are circulated to the member bodies for voting. Publication as
bl Standard requires approval by at least 75 % of the member bodies casting'a vote.

shall not be held responsible for identifying any or all such patent rights.

11 was prepared by Technical Committee ISO/TC 12, Quantities, units, symbols, conversion fac
tion with IEC/TC 25, Quantities and units.

nal

rds
an

drawn to the possibility that some of the elements of this document may be the subject of patent

Ors

edition of ISO 80000-11 cancels and replaces ‘the third edition of ISO 31-12:1992 &nd

1992/Amd.1:1998. The major technical changes from the previous standard are the following:

— the nofmative references have been changed.

ISO 80000
— Part 1:
— Part 2:
— Part 3:
— Part 4:
— Part 5:
— Part 7:

— Part 8:

consists of the following parts, under the-general title Quantities and units:

General

Mathematical signs and symbols to be used in the natural sciences and technology
Space and time

Mechanics

Thermodynamics

Light

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
— Part 6:

consists of the following parts, under the general title Quantities and units:

Electromagnetism

— Part 13: Information science and technology

— Part 14: Telebiometrics related to human physiology
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Introduction

0.1

All
nu

Wh

pre
the

0.2

Arrangements of the tables

bers is the number one, symbol 1. This unit is not repeated in the following tables.

ere the numbering of an item has been changed in the revision of a part of ISO 31,.the nun
ceding edition is shown in parenthesis under the new number for the quantity; a dash js used to i
item in question did not appear in the preceding edition.

Tables of quantities

Th

together with their symbols and, in most cases, their definitions: These names and sy
recommendations. The definitions are given for identification of the-quantities in the International
Quantities (ISQ), listed in the tables; they are not intended to be.complete.

Th
def

In ost cases, only one name and only one symbol-for the quantity are given; where two or more na

or
WH
is (
shq
usH

names in English and in French of the most important quantities within-the field of this documer

scalar, vectorial or tensorial character of quantities is¢pointed out, especially when this is nee
nitions.

more symbols are given for one quantity and\ne special distinction is made, they are on an eq
en two types of italic letters exist (for example as with ¢ and 6;  and ¢; aand a; g and g), only o
iven. This does not mean that the other‘is not equally acceptable. It is recommended that su

d when, in a particular context, the main symbol is in use with a different meaning.

In

ge
the]

0.3

h
rl\der of the French name is indicated by (m) for masculine and (f) for feminine, immediately after

is English edition, the quantity 'names in French are printed in an italic font, and are precedeg

French name.

Remark onunits for quantities of dimension one, or dimensionless quantities

hber in the
dicate that

t are given
mbols are
System of

ded for the

mes or two
Lial footing.
ne of these
Ch variants

uld not be given different meanings. A ;symbol within parenthesis implies that it is a reserve symbol, to be

by fr. The
he noun in

The¢ coherent-unit for any quantity of dimension one, also called a dimensionless quantity, is the nyimber one,

syr
exf

written out

EX/

hbol 1. When the value of such a quantity is expressed, the unit symbol 1 is generally not
licitly!
MPLE 1 Rgfractive-index-n— 1”;’2 i1 — 1’L'.Q

Prefixes shall not be used to form multiples or submultiples of this unit. Instead of prefixes, powers of 10 are

rec

ommended.

EXAMPLE 2 Reynolds number Re = 1,32 x 10°

Considering that plane angle is generally expressed as the ratio of two lengths and solid angle as the ratio of
two areas, in 1995 the CGPM specified that, in the SI, the radian, symbol rad, and steradian, symbol sr, are
dimensionless derived units. This implies that the quantities plane angle and solid angle are considered as
derived quantities of dimension one. The units radian and steradian are thus equal to one; they may either be
omitted, or they may be used in expressions for derived units to facilitate distinction between quantities of
different kind but having the same dimension.
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1

IS

trapsport phenomena.

2

ref
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IS
IS
IS
IEQ
ISC

IS

3

The¢ names, symbols, and definitions for characteristic numbers are given on the following pages.

ThI following referenced documents are indispensable for the application of this document.

Scope

D 80000-11 gives the names, symbols and definitions for characteristic numbers used'in the de

Normative references
rences, only the edition cited applies. For undated references, the latest edition of the referenceq
luding any amendments) applies.

D 80000-3:2006, Quantities and units — Part 3: Space and-time

D 80000-4:2006, Quantities and units — Part 4: Mechanics

D 80000-5:2007, Quantities and units — Part 5: Thermodynamics
80000-6:2008, Quantities and units — Part 6: Electromagnetism

D 80000-8:2007, Quantities and units £<'Part 8: Acoustics

) 80000-9:—"), Quantities and units — Part 9: Physical chemistry and molecular physics

Names, symbols, and definitions

scription of

For dated
document

1)

To be published. (Revision of ISO 31-8:1992)
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4 Momentum transport

Item No.

Name

Symbol

Definition

Remarks

11-4.1
(12-1)

Reynolds number
fr nombre (m) de
Reynolds

Re

Re — PO _
n v

where p is mass density
(1SO 80000-4:2006, item 4-2), v is
speed (ISO 80000-3:2006, item 3-8.1),

I ilaYaWeTa¥aYaYallo MaTaVa VAN

l/ IO IUIIyLII \I\J\J OUVUUVUV V. VUUU, TITTTI
3-1.1), n is dynamic viscosity

(ISO 80000-4:2006, item 4-23), and v is
kinematic viscosity (ISO 80000-4:2006,
item 4-24)

11-4.2
(12-2)

Euler number
fr nombre (M)
d'Euler

Ap
pv?

Fu =

where p is pressure

(ISO 80000-4:2006, item 4-15.1), pfis
mass density (ISO 80000-4:20086, item
4-2), and v is speed

(ISO 80000-3:2006, item 3-8/1)

Sometimes the double
the Euler number as
defined here is called t
Euler number. That

definition is deprecated.

of

ne

11-4.3
(12-3)

Froude number
fr nombre (m) de
Froude

Fr=—
Vig

where v is speed (ISO 80000-3:2006,
item 3-8.1),3s length

(1SO 80000-3:2006, item 3-1.1), and
g is acceleration of free fall
(18©:80000-3:2006, item 3-9.2)

Sometimes the square
the Froude number as
defined here is called t
Froude number. That

definition is deprecated.

ne

11-4.4
(12-4)

Grashof number
fr nombre (m) de
Grashof

_ PgaAT

V2

Gr

where [ is length (ISO 80000-3:2006,
item 3-1.1), g is acceleration of free fall
(ISO 80000-3:2006, item 3-9.2), « is
cubic expansion coefficient

(ISO 80000-5:2007, item 5-3.2),

T is thermodynamic temperature

(ISO 80000-5:2007, item 5-1), and v is
kinematic viscosity (ISO 80000-4:2006,
item 4-24)

11-4.5
(12-5)

Weber number
fr nombre (m) de
Weber

2
l
We =22

(2

where p is mass density

(ISO 80000-4:2006, item 4-2), v is
speed (ISO 80000-3:2006, item 3-8.1),
[ is length (ISO 80000-3:2006, item
3-1.1), and o is surface tension

(ISO 80000-4:2006, item 4-25)

(continued)
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Item No. Name Symbol Definition Remarks
11-4.6 Mach number Ma Ma =v/c
(12-6) fr nombre (m) de
Mach where v is speed (ISO 80000-3:2006,
item 3-8.1) and c is speed of sound
(1SO 80000-8:2007, item 8-14.1)
11-4.7 Knudsen number |Kn Kn=M\/l
(12-7) fr nombre (m) de
Knudssen VV;IUIU /‘\ ib rearl fIUU }Jdtil
(ISO 80000-9:—, item 9-38) and
[ is length (ISO 80000-3:2006, item
3-1.1)
11}4.8 Strouhal number | ST Sr=1f/v
(12-8) fr nombre (m) de
Strouhal where [ is length (1ISO 80000-3:2008,
item 3-1.1), f is frequency
(1SO 80000-3:2006, item 3-154);
and v is speed (1ISO 80000-3:2006,
item 3-8.1)
(¢oncluded)
© 1SO 2008 — All rights reserved 3
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5 Transport of heat

Item No.

Name

Symbol

Definition

Remarks

11-5.1
(12-9)

Fourier number
fr nombre (m) de
Fourier

At t
ro—
cppl l

where \ is thermal conductivity
(ISO 80000-5:2007, item 5-9), t is time
(ISO 80000-3:2006, item 3-7), ¢, is

specificheatcapacity atconstant
pressure (ISO 80000-5:2007, item
5-16.2), p is mass density

(1SO 80000-4:2006, item 4-2), [ is
length (ISO 80000-3:2006, item 3-1.1),
and a is thermal diffusivity

(ISO 80000-5:2007, item 5-14)

11-5.2
(12-10)

Péclet number
fr nombre (m) de
Péclet

pcpul vl
P = —_—— = —
¢ A a

where p is mass density

(ISO 80000-4:2006, item 4-2);¢,; is
specific heat capacity at constant
pressure (ISO 80000-5:2007, item
5-16.2), v is speed (1SO.80000-3:2006,
item 3-8.1), [ is length

(1SO 80000-3:2006yitem 3-1.1), A\ is
thermal conductivity

(ISO 80000-5:2007, item 5-9), and a is
thermal diffusivity (ISO 80000-5:2007,
item 5-14)

Re—= Re- Pr

11-5.3
(12-11)

Rayleigh number
fr nombre (m) de
Rayleigh

PpPepgaAT  1PgaAT
o

Ra =

rva

where [ is length (ISO 80000-3:2006,
item 3-1.1), p is mass density

(ISO 80000-4:2006, item 4-2), ¢, is
specific heat capacity at constant
pressure (ISO 80000-5:2007, item
5-16.2), g is acceleration of free fall
(ISO 80000-3:20086, item 3-9.2), « is
cubic expansion coefficient

(1SO 80000-5:2007, item 5-3.2), T'is
thermodynamic temperature

Ra =Gr- Pr

(ISO 80000-5:2007, item 5-1), 1 is
dynamic viscosity (ISO 80000-4:2006,
item 4-23), X is thermal conductivity
(ISO 80000-5:2007, item 5-9), v is
kinematic viscosity (ISO 80000-4:2006,
item 4-24), and a is thermal diffusivity
(ISO 80000-5:2007, item 5-14)

(continued)
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Item No. Name Symbol Definition Remarks
11-5.4 Nusselt number Nu Kl The name Biot number,
(12-12)  |fr nombre (m) de Nu = Y Bi, is used when the
Nusselt Nusselt number is
where K is coefficient of heat transfer |reserved for convective
(ISO 80000-5:2007, item 5-10.1), [ is |transport of heat.
length (ISO 80000-3:2006, item 3-1.1),
and \ is thermal conductivity
(ISO 80000-5:2007, item 5-9)
1115.5 Biot number Bi Kl
(—) fr nombre (m) de Bi = BY
Biot
where K is coefficient of heat transfer
(1SO 80000-5:2007, item 5-10.1), [ is
length (ISO 80000-3:2006, item 3-1.1);
and A is thermal conductivity
(ISO 80000-5:2007, item 5-9) of a~solid
11}5.6  |Stanton number | St K St = Nu/Pe
(12-13)  |fr nombre (m) de St = "
Stanton puep Sometimes called the
where K is coefficient of heat transfer Margoulis number, M s.
(1SO 80000-5:2007, item 5-10.1), p is
mass density (ISO 80000-4:2006, item The number 23|
4-2), v is speed (ISO 80000-3:2006,  |J = St - Pre7|is called
item 3-8:1), and ¢,, is specific heat heat transfer fagtor.
capacity at constant pressure
(1ISO80000-5:2007, item 5-16.2)

i~

roncluded)
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6 Transport of matter in a binary mixture

Item No. Name Symbol Definition Remarks
11-6.1 Fourier number for | Fo* . Dt Fo* = Fo/Le
(12-14) mass transfer Fo* = a2
fr nombre (m) de Compare item 11-5.1.
Fourier pour where D is diffusion coefficient
transfert de (ISO 80000-9:—, item 9-39), ¢ is time
masse (ISO 80000-3:2006, item 3-7), and

Lis Inng’rh (IQﬂ 80000-3:2006_item
3-1.1)

11-6.2 Péclet number for | Pe* . vl Pe* = Re - Sc=Pe- Le
(12-15) mass transfer Pe™ = D
fr nombre (m) de Compare iteny 11-5.2.
Péclet pour where v is speed (ISO 80000-3:2006,
transfert de item 3-8.1), [ is length
masse (ISO 80000-3:2006, item 3-1.1), and

D is diffusion coefficient
(1ISO 80000-9:—, item 9-39)

11-6.3 Grashof number for |Gr* l3gﬁAx Compare item 11-4.4.
(12-16) mass transfer Gr* = ——
fr nombre (m) de v
Grashof pour where [ is length (ISO-80000-3:2006,
transfert de item 3-1.1), g is acceleration of free
masse fall (ISO 80000-3:2006, item 3-9.2),

B = —(1/p)(0pldx)r p, p is mass
density (1ISO-80000-4:2006, item 4-2),
x is amount-of-substance fraction
(ISO 80000-9:—, item 9-14.1), and

v js'speed (ISO 80000-3:2006, item

3-81)
11-6.4 Nusselt number for | Nu#* . kl Sometimes called the
(12-17) mass transfer Nu™ = D Sherwood number, Sh.
fr nombre (m) de P
Nusselt pour Compare item 11-5.4.

transfert de wherg 'k is the mass transfer
masse coefficient: (m/t)/(A Ax),

m is mass (ISO 80000-4:2006, item
4-1), t is time (ISO 80000-3:2006,
item 3-7), A is area
(ISO 80000-3:2006, item 3-3),
x is amount-of-substance fraction
(ISO 80000-9:—, 1tem 9-14.1),
[ is length (ISO 80000-3:2006, item
3-1.1), p is mass density
(ISO 80000-4:2006, item 4-2), and
D is diffusion coefficient
(ISO 80000-9:—, item 9-39)

(continued)
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