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Foreword

{SO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodias). 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 ISO, also take part in the work. 1SO
coliaborates closely with the International Electrotechnical Commission
(IEC} on al! matters of electrotechnical standardization,

Draft internationatl 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.

Amendment1 to parts1 to 10, 12 and 13 of Intemational Standard
IS0 31:1992 was prepared by Technical Committee ISO/TC 12, Quantities,
units, symbols, conversion factors.
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AMENDMENT 1

Page v
Replace subclause 0.3.2 with the following text:
1.3.2 Remark on units for quantities of dimension one

The coherent unit for any guantity of dimension cne is the number one, symbol 1. When the value of such a quantity
is expressed, the unit symbol 1 is generally not written cut explicitly.

EXAMPLE
Refractive indexn=1,53x1=1,53

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

EXAMPLE
Reynolds number Re = 1,32 x 103

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 has specified that, in the International System of Units, the radian, rad, and the steradian,
sr, are “dimensionless” derived units. This implies that the guantities plane angle and solid angle are censidered as
derived quantities of dimension one. The units radian and steradian may be omitted, or they may be used in
expressions for derived units to facilitate distinction between quantities of different nature but having the same
dimension.
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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (IS0 member bodiss). The work
of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for
which & technical committee has been established has the right to bs
represented on that committee. Internaticnal organizations, governmental
and non-governmental, in liaison with 1SQ, also take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committess are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 756 % of the member bodies casting
a vote,

International Standard ISO 31-12 was prepared by Technical Committes
ISO/TC 12, Quantities, units, symbols, conversion factors.

This third edition cancels and replaces the second edition
(ISO 31-12:1881). The major technical changes from the second edition
are the following:

— the decision by the International Committee for Weights and Measures
{Comité International des Poids et Mesures, CIPM) in 1880 concerning
the status of supplementary units has been incorporated;

— the title has been changed.

The scope of Technical Committee I1SQ/TC 12 is standardization of units
and symbols for quantities 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 betwsen the various units also come under the
scope of the TC. In fulfiment of this responsibility, 1ISO/TC 12 has pre-
pared 1SO 31.
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ISO 31 consists of the following parts, under the general title Quantities
and units:

— Part 0: Generaf principlas

— Part 1. Space and time

-— FPart 2: Periodic and related phenomena

— Part 3: Mechanics

— Part 4: Heat

— Part & Elsctricity and magnetism

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

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

— Part 10: Nuclear reactions and ionizing radiations

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

— Pant 12: Characteristic numbers

— Fart 13- Solid state physics
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Introduction

0.1 Tables of quantities

The most impartant guantities within the field of this document are given
together with their symbols and, in most cases, definitions. These defi-
nitions are given merely for identification; they are not intended to be
complete,

The vectarial character of some quantities is pointed out, especially when
this is needed for the definitions, but no attempt is made to be complete
or consistent.

in most cases, only one name and only one symbaol for the quantity are
given; where two or more hames or two or more symbols are given for
one quantity and no speciai distinction is made, they are on an equal
footing. When two types of italic (sloping) latter exist {for example as with
3, 0; 9, ¢; g, g only one of these is given, This does not mean that the
other is not egqually acceptable. in general it is recommended that such
variants should not be given different meanings. A symbol within par-
entheses implies that it is a “reserve symbol”, to be used when, in a
particular context, the main symbol is in use with a different meaning.

0.2 Remarks

0.21 Remark on unlts for quantities of dimension one

The coherant unit for any guantity of dimension one is the numbear one (1.
When the value of such a quantity is expressed, the unit 1 is generally not
written out explicitly. Prefixes shail not be used to form multiples or sub-
multiples of this unit. Instead of prefixes, powers of 10 may be used.

EXAMPLES
Refractive index n = 1,63 x 1 = 1,63
Reynolds number Re = 1,32 x 10°

Considering that plane angle is generally expressed as the ratio between
two lengths, and solid angle as the ratio between an area and the square
of a iength, the CiPM specified in 1980 that, in the International System
of Units, the radian and steradian are dimansionless derivad units. This
implies that the guantities plane angle and solid angle are considered as
dimensionless derived guantities. The units radian and steragian may be
used in expressions for derived units to facilitate distinction between
quantities of different nature but having the same dimension.

0.2.2 Special remarks

This part of ISO 31 contains a selection of characteristic numbers used for
the description of transport phenomena.
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Each recommended symbol for such a characteristic number consists of
two letters. When such a symbol appears as a factor in a product, it is
recommended that it be separated from the other symbols by a space,
by a multiplication sign or by parentheses,

The unit of all of the parametars of dimension one is the number one (1},
This unit is not explicitly mentioned in the tables in this part of ISC 31.
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Quantities and units —

Part 12:
Characteristic numbers

1 Scope

This part of 1SO 31 gives names and symbols for characteristic numbers used in the description of transport
phenomena.
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2 Characteristic numbers: momentum transport

l;:orn Symbol Nams Definitlon Remarks

12-1 Re Reynolds number ovl
Re==— =+

12-2 Eu Euler number Ap

12-3 Fr Froude number Fr=-" Sometimes called Reech num-

Jig ber,

12-4 Gr Grashof number

12-5 We Waber number 2

12-6 Ma Mach number Ma =

Vv
T
12-7 Kn Knudsen number Kn= —;'-

12-8 Sr Strouhal number If

Symbols used in the definitions In this clause

Symbol Name of quantity Reference No. in ISO 31
! & characteristic length - 1-3.1
v a characteristic spead 1-10
AT a characteristic temperature difference 4-1
Ap pressure difference 3-15.1
o volumic mass 32

n dynamic viscosity 3-23

v kinematic viscosity: »/p 3-24
g surface tension 3-25
g acceleration of free fall 1-11.2
o cubic expansion coefficient: {1 V) dvidT 4-3.2
1 mean free path 8-38
F a characteristic frequency 2-31
¢ speed of sound 7-14.1
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3 Characteristic numbers: transport of heat

‘tNe:" Symbeol Name ' Definitlon Remarks
. _ M a
12-8 Fo Fourier number Fo_-——;_,_—2
cpgl !
12-10 | Pe Péclet number ocvl ; Pe=Re-Pr
F = —P = V—
i /]
12-11 | Ra Rayleigh number e Polc,gaaT _ PguaT Ra=Gr:Pr
a= 7l T va
12-12 Nu Nussslt number Nu = % The name Biot number, Bi, is
used when the Nusselt number
is reserved for convective
transport of heat.
12-13 | 8t Stanton number st=-K_ St = NufPe
ovey
Sometimes called the Margoulis
number, My,
- 273 .
j=5t- Prv¥ is called the heat
transfer factor,
Symbeois used in the definitions in this clause
Symbol Name of quantity Reference No. in 150 31
14 a characteristic length 1-3.1
v a characteristic speed 1-10
¢ a characteristic time interval 1-7
AT a characteristic temperature difference 4-1
£ acceleration of free fall 1-11.2
0 volumic mass 3-2
7 dynamic viscosity 3-23
v kinematic viscosity: nfp 3-24
€ massic heat capacity at constant pressure 4-16.2
& cubic expansion coefficient: (1/V) dVidT 4-3.2
A therrmal conductivity : 4-9
a thermal diffusivity: Afec, 4-14
K coefficient of heat transfer: 4-10.1
heat/{time x cross-sectional area x
temperature difference)




IS¢ 3} PTx1lp 92 EE 4351903 0511330 b4 WR
ISO 31-12:1992(E) © |50

4 Characteristic numbers: transport of matter in a binary mixture

'ﬁ:‘ Symbaol Name Definition Remarks
1214 | Fo* Fourier number for Fot =Bt Fo" = FolLe
mass transfer o Compare item 12-9.
1215 | Pe’ Péclet number for pet =t Pe' =Re-Sc=Pe-Le
mass transfer 2 Compare item 12-10.
1216 | Gr' Grashof number for 3 Compare item 12-4,
. Pghax
mass transfer Gri=—— Ag
¥ - T = AT + ﬁAI
1217 | N Nusselt number for Nu' = K Sometimes called the
mass transfer eD Sherwood number, $h.
Compare iterm 12-12,
12-18 | 8¢ Stanton number for st = St* = Nu"[Pe”
ov .
mass transfar Compare iterm 12-13.
Jm=St"-5c*" is called the mass
transfer factor,

Symbols used in the definitions in this clause

Symbol Name of quantity Reference No. in IS0 31
! a characteristic length 1-3.1
v a characteristic speed 1-10
t a characteristic time interval 1-7
AT a characteristic temperature difference 4-1
Ax a characteristic difference in mole fraction 8141
g acceleration of free fall " 1-11.2
e volumic mass 3-2
¥ Kinematic viscosity: nlg 3-24
B B = — (Vo) (belen)y, —
D diffusion cosfficient 8-39
k mass transfer coefficient: —
mass{{time x cross-sectional ares x
mole-fraction difference)
% cubic expansion coefficient: (1/v) dv/dT 4-3.2
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B Characteristic numbers: constants of matter

ItNe;n Symbol Name Definitions Remarks
1218 | Pr Prandt! number ne,
Pr=—=t=>%
A a
' S/ B
1220 | $¢ Schmidt number Sc= 2D~ D
1221 | Le Lewis number Le = gCiD -4 Le = Sc/Pr

Symbols used in the definitions in this clause

Symbol Name of quantity Reference No. in IS0 31
Fid volumic mass 3-2

n dynamic viscosity 3-23

v kinematic viscosity: nfe 3-24

D diffusion coefficient 8-39

& massic heat capacity at constant pressure 4-18.2

i thermal conductivity 4-8

a thermal diffusivity: 1fpc, 4-14
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6 Characteristic numbers: magnetohydrodynamics

I::‘ Symbuol Name Definition Remarks
1222 | Rm magnetic Reynolds Rm = ‘I;d = vual
number Ho
12-23 | Al Alfvén number Al = _VW = va = Bi{ow)"* is called the
Bl{oy) A Alfvén speed.
12-24 | Ha Hartmann number Ha=B[(—U—)1II2
Py
1225 | Co Cowling number Con B Co = (vpfv)? = AI2
o=
2
Hav Often called the “second”
Cowling number, Co,.
The "first" Cowling number is
often defined as
2
Coy = Ha*[Re = Bgf," = Co - Rm
Symbols used in the definitions in this clause
Symbol Nama of quantity Reference No. in IS0 31
0 valumic mass 3-2
} a characteristic length 1-3.1
v a characteristic spsed 1-10
¥ kinematic viscasity: #jo 3-24
i magnetic permeability 5241
B magnetic flux density ' 519
o electrical conductivity 6537
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