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BSI BS%5775:

National foreword

Ever since the publication in 1934 of BS 560 ‘Engineering
symbols and abbreviations’, BSI has provided guidance

to practising scientists, engineers and technologists on the
choice of letter symbols for physical quantities and for
their units. Material from several publications (including
BS 813 ‘Chemical symbols and abbreviations’) was drawn
together in the first (1954} edition of BS 1991, so that a
wide range of industrial technologies could be covered by
a single document. Subsequent editions of BS 1991
widened the area covered and included more detailed
recommendations, but the most fundamental trend was the
increasing alignment of the guidance with that given by
the [nternational Organization for Standardization {1SO)
and by the General Conference of Weights and Measures
(CGPM). In recent years, divergences caused by the variety
of unit systems and diversities in international unit
practice have largely disappeared, following the worldwide
adoption of the International System of Units (Sl).
Although the situation with quantity symbols is more
complex, if only because of the vast number required to
cover the whole range of science and technology,
increasing communication across national barriers has
emphasized the need for international standardization

and has encouraged the adoption of uniform symbol
practice.

It was with these considerations in mind that the
committee responsible decided that the time was ripe for
the adoption, without deviation, of the recommendations
published by 1SO Technical Committee 12 ‘Quantities,
units, symbols, conversion factors and conversion tables’.
This new British Standard will, when complete, include a
number of Parts, each identical with the corresponding Part
of the international standard ISO 31, as follows:

Part 0 [1SO 31/0]
Part 1 [1SO 31/1]
Part 2 [1SO 31/11]

General principles
Space and time
Periodic and related phenomena
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Part 3 [1SO 31/I11]
Part 4 [I1SO 31/iV]
Part 5 [1SO 31/V]
Part 6 [1SO 31/VI]

Mechanics
Heat
Electricity and magnetism

Light and related
electromagnetic radiations

Part 7 [ISO 31/VII]
Part 8 [I1SO 31/VIiIN

Acoustics

Physical chemistry and
molecular physics

Part 9 [I1SO 31/1X]
Part 10 [I1SO 31/X]

Atomic and nuclear phyéics

Nuclear reactions and ionizing
radiations

Part 11 [1SO 31/X1]  Mathematical signs and symbols
for use in the physical sciences
and technology

Part 12 [1SO 31/XIl]
_ Part 13 [1SO 31/XI11] Solid state physics

‘Amendment 1 to ISO 31 has been lmplemented m,
those Parts to Wthh lt is apphcable -

Dimensionless parameters .

JN—

BS 5775 supersedes BS > 1991 WhICh | is now wrthdrawn

,Atten'uon is also drawn to IEC Publication 27

-published by the International | f Electrotechnical,
Commission (IEC), which gives mor,e\ detailed;
recommendations for electrotechnology
supplementary to those given in Part 5 of this standard,
-and to ISO 3898, which includes recommendations for
constrtmn engmeenng e

S— . = e

Terminology and conventions. The text of the
international standard has been approved as suitable for
publication, without deviation, as a British Standard.
Some terminology and certain conventions are not
identical with those used in British Standards; attention
is especially drawn to the following.

_ The comma has been used throughout as a decimal marker.

In British Standards it is current practice to use a full point
on the baseline as the decimal marker.

"Additional information. {n item 4-11.1, thermal insulance
or coefficient of thermal insulation is defined as
‘temperature difference divided by density of heat flow
rate’, with the unit m?K/W. In item 4-12.1, thermal
resistance is defined as ‘temperature difference divided by
heat flow rate’, with the unit K/W. {t is customary in many
industries to use the term ‘thermal resistance’ for the
quantity given in 4-11.1 {m?-K/W), and “thermal
conductance’ for its reciprocal (W/{m?2-K}). This usage will
be found in those British Standards where no special name
is given to the quantity described in 4-12.1 of this standard.

A\

AN

Comphance with a British Standard does not of ltself
confer immunity from legal obligations.’
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British Standard Specification for

Quantities, units and symbols
Part 4. Heat

INTRODUCTION

This document, containing a table of quantities and units of
heat, is part |V of ISO 31, which deals with quantities and
units in the various fields of science and technology. The
complete list of parts of 1SO 31 is as follows :

Part 0: General introduction — General principles
concerning quantities, units and symbols.

Part | : Quantities and units of space and time.

Part {| 1 Quantities and units of periodic and related
phenomena,
Part 1l : Quantities and units of mechanics.

Part 1V : Quantities and units of heat.
Part V : Quantities and units of electricity and magnetism.

Part VI : Quantities and units of light and related
electromagnetic radiations.

Part Vi : Quantities and units of acoustics.

Part VII| : Quantities and units of physical chemistry
and molecular physics.

Part IX : Quantities and units of atomic and nuclear
physics.

Part X : Quantities and units of nuclear reactions and
fonizing radiations.

Part X| @ Mathematical s)'gns and symbols for use in the
physical sciences and technology.

Part Xt : Dimensionless parameters.

Part X1 : Quantities and units of solid state physics.

Arrangement of the tables

The tables of quantities and units in 1ISO 31 are arranged so
that the quantities are presented on left-hand pages and the
.units on corresponding right-hand pages.

All units between two full lines belong to the quantities
between the corresponding full lines on the left-hand pages.

Where the numbering of the items has been changed in the
revision of a part of ISO 31, the number in the preceding
edition is shown in parentheses on the left-hand page under
the new number for the quantity; a dash is used to indicate
that the item in question did not appear in the preceding
edition,

Tables of quantities

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

The vectorial 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 symbol for the quantity is given};

where two or more symbols are given for one quantity and
no special distinction is made, they are on an equal footing.

Tables of units

Units for the corresponding quantities are given together
with the international symbols and the definitions. For
further information, see also part 0.

The uhits are arranged in the following way :

1) The names of the Sl units are given in large print
(larger than text size). The S| units and their decimal
“multiples and sub-multiples formed by means of the S!
prefixes are particularly recommended. The decimal
multiples and sub-multiples are not explicitly mentioned.

2) The names of non-Sl| units which may be used
together with S| units because of their practical import-
ance or because of their use in specialized fields are
given in normal print (text size).

1} When two types of sloping Jetters exist (for example as with 9, 8; v, ®; and g, £} only one of these is given. This does D%Ume nts

other is not equally acceptable,
D

R ~
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3} The names of non-S| units which may be used
temporarily together with SI units are given in small
print {smaller than text size).

The units in classes 2 and 3 are separated by a broken
line from the Si units for the quantities concerned.

4} Non-Sl| units which should not be used together
with Sl units are given in annexes in some paits of
ISO 31. The annexes are not integral parts of the stan-
dards. They are arranged in three groups :

a) Units of the CGS-system with special names

it is generally preferable not to use CGS-units with
special names and symbols together with S| units.

b) Units based on the foot, pound and second and
some other units i

¢} Other units

These are given for information, especially regarding

the conversion factor. The use of those units markedr )

with + is deprecated.

@ Remark on units for dimensionless quantities

The coherent unit for any dimensionless quantity is the number one (1). When the value of such a quantity is éxp;;ésséa

the unit 1 is generally not written out explicitly.
Example:

Refractive indexn=1,63x1=1,53

Considering that the plane angle is generally expressed as the ratio betwee
between an area and the square of a length, the CIPM (1980) decided t
quantities “plane angle’’ and “solid angle” shall be considered as dimensio
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n two lengths and the solid angle as the ratio
International System of Units the.
nless derived quantities. Therefore, the « -

supplementary units “radian" and “'steradian’ are to be regarded as dimensionless derived units which may be used or

omitted in the expressions for derived units.’

Number of digits in numerical statements??
All numbers in the column “Definition’” are exact.

In the column *“Conversion tactors”, the conversion factors
on which the calculation of others are based are normally
given to seven significant digits. When they are exact and
contain seven o1 fewer digits and where it is not obvious
from the context, the work “‘exactly’’ is added, but when
they can be terminated after more than seven digits, they
may be given in full. When the conversion factors are
derived from experiment, they are given with the number
of significant digits justified by the accuracy of the
experiments. Generally, this means that in such cases the
last digit only is in doubt. When, however, experiment

~ justifies more than seven digits, the factor is usually rounded
off to seven significant digits.

The other conversion factors are given to not more than six
significant digits; when they are exactly known and contain
six or fewer digits and where it is not obvious from the
context, the word “exactly’’ is added.

Numbers in the column “Remarks’’ are given to a precision
appropriate to the particular case.

Documents

1) __The decimal sign is a comma on the line. In documents in the English language, a comma or a dii on the line TRaY; be, psed.
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Quantities 4. Heat .
41.1...4-2.1 . )
-
tem . L
|No Quantity Symbol Definition - Remarks
4-1.1 | thermodynamic T,06 The thermodynamic temperature
temperature is defined according to the prin-
ciptes of thermodvnamics
4-2.1 Celsius temperature t, 0 t=717- T, The thermodynamic temperature
where TO is fixed by convention TO is by definition 0,01 K below
the thermodynamic temperature
to be . .
of the triple point of water
T,=273,15K
Documents
P . '/\ﬂ
- e _ 4

" Full document details: BS 5775-4:1979



http://www.avadocuments.com/doc/bs-5775-4-1979
http://www.avadocuments.com/doc/bs-5775-4-1979

BSI BS*E??S: PARTxY4 79 Ml 1b24b69 0120032 1 m

BS 6775 : Part 4 : 1979

. 4. Heat

Units
4-1,a...4-2.a

Item
No.

Name of unit

International
symbol
for unit

Definition

Conversion factors

Remarks

4-1.a

kelvin

The kelvin, unit of ther-
modynamic  tempera-
ture, is the fraction
1/273,16 of the thermo-
dynamic temperature of
the triple point of
water

4-2.a

degree Celsius

Degree Celsius is a
special name for the
unit kelvin for use in
stating values of Celsius
temperature

Temperature interval

The units of thermody-
namic and Celsius tem-
perature interval or
difference are identical.
The Conférence géné-
rale des poids et mesures
has recommended that
such intervals or differ-
ences should be expres-
sed in kelvins (K) or
in degrees Celsius ( C).
Other names and sym-
bols, such as “‘degré”,
“deg” or ‘‘degree”,
should be abandoned.

The “1.P.T.S. (1968}"

For the purpose of practi-
cal measurements, the
Conférence générale des
poids et mesures intro-
duced the International
Practical Temperature
Scale. This temperature
scale is based on a number
of fixed points and inter-
polation procedures with
the help of certain measur-
ing instruments and defines
the temperature down to
13,81 K. The last version,
approved in 1976, is an
amended edition of the
International Practical
Temperature Scale 1968,

The thermodynamic tem-
perature and Celsius tem-
perature defined by this
scale are indicated as TGS
and lgg respectively, where

leg = Tgg—Tg

T68 and [ggq are considered
to be the best approxi-
mations at present to 7
and ( respectively. The
units of Tgg and lgg are
the kelvin  and degree
Celsius respectively, as in
the case of T and ¢ [for
complete text, see : Metro-
logia 12 {1976} No. 1].
The previously accepted
“*helium scales’’ deviate too
much from the thermody-
namic temperature at low
termperatures and have
therefore been withdrawn.

————

——
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4, Heat (continued)
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Quantities
4-3.1...4-11.1
t . e aes
IJ:‘ Quantity Symbol Definition Remarks
. . 1 dl . .
4-3.1 | linear expansion o o= — The subscripts in the symbols
coefficient Ld may be omitted when no con-
fusion will result
1 dV
4-3.2 | cubic expansion ay, ¥y Oy = = — The name pressure coefficient
coefficient V. dT and the symbol § are also used
for the quantity 4-3.3
. - 1 dp .
4-3.3 | relative pressure @ O =~ —J— The quantities 4-3.1 to 4-5.1 are
coefficient p not completely defined unless
the type of change is specified
d
4-4.1 | pressure coefficient g g= P
(4-3.3) dT
o 1 dV
4-5.1 | compressibility K K=—= —
- V o dp
4-6.1 | heat, 0 The heat transferred in an
{4-4.1) | quantity of heat isothermal phase transformation,
formerly called ‘latent heat”
with symbol L, is better exoress-
ed as the change of the appropri-
ate thermodynamic functions,
e.g. T-AS, where AS is the
change of entropy, or as AH
4-7.1 heat flow rate (1] Rate of heat fiow across a
(4-5.1) surface
4.8.1 | density of heatflow | g, ¢ Heat flow rate divided by area
(4-6.1) rate
4-9.1 | thermal conductivity | A, (k) Density of heat flow rate divided
(4-7.1) by temperature gradient
4-10.1 | coefficient of heat h kK, Density of heat flow rate divided | The symbols # and « are used
(4-8.1) | transfer by temperature difference for surface coefficient of heat
transfer. The symbols &k and K
are used for overall coefficient
of heat transfer
4-11.1 | thermal insulance, M Temperature difference divided
- coefficient of by density of heat flow rate *
thermal insulation

(—
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