(_BS;I BSx4727:PTU: GR%D1 71 EN lb2u4bky 0117935 & .

BRITISH STANDARD 4727 : Part 4 : Group 01 : 1971

UDC 0014 : 621.3 : 628.9 : 535.24
CONFIRMED AUGUST 1980

GLOSSARY OF
ELECTROTECHNICAL, POWER,
TELECOMMUNICATION,
ELECTRONICS, LIGHTING AND
COLOUR TERMS

PART 4. TERMS PARTICULAR TO
LIGHTING AND COLOUR

- Group 01. Radiatjon and photometry

BRITISH STANDARDS INSTITUTION

Documents

Document Sharing Hub

Full document details: BS 4727-4 Group 01:1971



http://www.avadocuments.com/doc/bs-4727-4-group-01-1971
http://www.avadocuments.com/doc/bs-4727-4-group-01-1971

R R R R R R O R R EEEERRREEES———m:S..
(BSI BS*U4?27:PTU: GR0L 71 WM 1b246LY 0117936 & mm

BS 4727 : Part 4 : Group 01 : 1971

GLOSSARY OF
ELECTROTECHNICAL, POWER,
TELECOMMUNICATION,
ELECTRONICS, LIGHTING AND
COLOUR TERMS

PART 4. TERMS PARTICULAR TO
LIGHTING AND COLOUR

Group 01. Radiation and photometry

Incorporating amendment issued December 1972 (AMD 1044)

CONFIRMED AUGUST 1980

BRITISH STANDARDS INSTITUTION

Incorporated by Royal Charter
2 PARK STREET, LONDON WIA 2BS

Telex : 266933 Telephone : 01-629 9000
Documents
¢ Document Sharing Nub
- — o

R, .S

Full document details:.BS 47274 Group- 011971 —



http://www.avadocuments.com/doc/bs-4727-4-group-01-1971
http://www.avadocuments.com/doc/bs-4727-4-group-01-1971

—?

' BSI BS*H???#PTH: GR%01 71 W J.ubF_"-H:nl:‘fl Fll]{?HB? T -

BS 4727 : Part 4 : Group 01 : 1971

TI0S BRITISH STANDARD, huving been approved by the Hluminution Industry Standards Com-
mittee. was published under the authority of the Executive Bourd O 30 November 1984,

@ British Standards Institution, 1971,
SBN: 580 06681 9

The Institution desires to call attention to the fact that this British Standard does not purport
to include all the necessary provisions of a contract.

In order to keep abreast of progress in the industries concerned. British Standards ars subject
to periodical review, Suggestions for improvements will be recorded and in due course brought
to the notice of the committees charged with the revision of the standards to which they refer,

A complete list of British Standards, numbering over 9000, fully indexed and with a note of the con-

tents of each, will be found in the BSI Catalogue. The BSI Catalogue may be consulted in many
public libraries and similar institutions.

British Standards are revised, when necessary, by the issue either of amendment slips or of revised

editions. It s important that users of British Standards should ascertain that they are in possession
of the latest amendments or editions.

The following BSI references relate to the work on this standard:
Committee reference LGE/2 Draft for comment 69/13338

CO-OPERATING ORGANIZATIONS

The Hlumination Industry Standards Committee, under whose supervision this British Standard
was prepared, consists of representatives from the following Government departments and
scientific and industrial organizations:
Association of Public Lighting Engineers
British Electrical and Allied Manufacturers'
Association
British Glass Industry Research Association
British Railways Board
Board of Trade
Council of British Manufacturers of
Petroleum Equipment
Department of Employment and
Productivity
Electricity Council, the Central Electricity
| Generating Board and the Area Boards
| in England and Wales
Engineering Equipment Users Association
Gas Council
Glass Manufacturers' Federation

*Illuminating Engincering Society
Institution of Electrical Engineers
Institution of Municipal Engineers

*Lighting Industry Federation Ltd.
London Transport Board
Ministry of Defence Navy Department
Ministry of Public Building and Works
Ministry of Public Building and Works—

Building Research Station
*Ministry of Transport
*National Physical Laboratory—Ministry of
Technology
Royal Institute of British Architects
Society of British Gas Industries
Society of Glass Technology

The Government departments and scientific and Industrial organizations marked with an
asterisk in the above list, together with the following, were directly represented on the commitee
entrusted with the preparation of this British Standard:

[y

British Colour Council

Institute of Physics and the Physical Society

National Illumination Committee of Great
Britain

P.LR.A,
Society of Dyers and Colourists
Trinity House Lighthouse Service

8409 ~8-0.2k-B

Full document details: BS 4727-4 Group 01:1971

R T

Documents



http://www.avadocuments.com/doc/bs-4727-4-group-01-1971
http://www.avadocuments.com/doc/bs-4727-4-group-01-1971

BSI BS¥4727:PTu: GRXOL 7 WM 1b2ukkd 0117938 1 mm

BS 4727 : Part 4 : Group 01 : 1971
GUIDE TO THE GLOSSARY

Part 1. Terms common to power, telecommunications Part 3, Terms particular to telecommunications and

and electronles electronics
Group 01. Fundamental concepts Group 01, General telecommunications and
Group 02. General technological termi- electronics terminology

nology Group 02, Telephony terminology*
Group 03. Relay terminology Group 03. Telegraphy, including facsimile,
Group . Semiconductor terminology* terminology*
Group . Electronic tube terminology* Group 04, Broadcasting, radio and tele-
Group . Measurement terminology* vision terminology*®
Group . Magnetism terminology* Group 05, Propagation and media termi-
Group . Radiological terminology* nology*
Group . Radio interference terminology* Group 06. Radio location and navigation
Group . Integrated electronic circuit terminology*

terminology* Group 07, Radiocommunications termino-

Titles to any further groups will be added in due logy*
course. Titles of any further groups will be added in due
) Part 2. Terms particular to power engineering course.

Group 01, General power terminology Part 4. Terms particalar to lighting and colour
Group 02, Static convertor terminology Group 01, Radiation and photometry
Group 03. Roltating machinery termi- Group 02, Vision and colour*

nology

Group 03. Lighting technology*
Group 04. Transformer terminology*

Group . Power switchgear terminology*
Group . Power systems terminology*
Group . Systems operation terminology*
Group . Traction terminology*

Group . Tariffs terminology*

Titles to any further groups will be added in due
course,

* Not yet publishea.
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BS 4727 : Part 4 ;: Group 01 : 1971
BRITISH STANDARD GLOSSARY OF

ELECTROTECHNICAL, POWER,
TELECOMMUNICATION, ELECTRONICS,
LIGHTING AND COLOUR TERMS
Part 4, Terms Used in Lighting
Group 01. Radiation and photometry

FOREWORD

This Group of Part 4 of this British Standard Glossary, propared under the authority of the Illumination
Industry Standards Committee, contains terms and definitions relating to radiation and photometry and
supersedes Seotions 1 to 4 of BS 233*, The terms and definitions are in close agreement with those of
Group 43 of the third edition of the International Eleotrotechnical Vocabulary, prepared jointly by the
Commission Internationalo d'Belairage (CIE) and the International Blectrotechnical Commission (IBC).

In this now glossary a number of significant changes have been introduced, It has been decided to
combine into one glossary the subjects previously covered by BS 204t, BS 205%, BS 233* and BS 1611§
glossaries. The glossary Is divided into four main Parts, oach of which is subdivided into groups. Each
group will comprise the terms and definitions used in a particular branch of electrical engincering and will
be issued individually as soon as It is completed, This arrangement makes it possible to add new groups, or
rovise existing groups, at any time without affecting the remainder of the glossary.

The four main Parts of the glossary are as follows:

Part 1. Torms common to power, teleccommunications and electronics,

Part 2, Terms particular to power engineering.

Part 3, Terms particular to telecommunications and electronics,

Part 4. Terms particular to lighting and colour,

As groups of terms within the new framework aré published, the corresponding parts of the relevant
British Standards will be withdrawn, Ultimately the new glossary will roplace these standards completely
and they will then be withdrawn,

Fundamontal and general terms common to power, teleccommunications and electronics form the first
group of Part 1. General terms particular to Part 2 and Part 3 simllarly form the first groups of thelr respeo-
tive Parts, The specialist groups contain only the terms and definitions relating to tholr subject.

As far as has been practicable all terms and definitions established in current usage and falling within the
scopoe of this glossary have been included, Experience has shown that it {s rarely possible to roplace, or oven
to modify, a well established term no matter what the logical or aesthetic shortcomings of that term may be.
Curront usage has therefore boon accopted as the authority for terms and thelr meanings except whero there
has been a very good reason for doing otherwise, as, for example, whore terms have been considered to be
fundamentally wrong, ambiguous, superfluous or in need of standardization. Where two or more synony-
mous torms are in use, those which are deprecated synonyms are omitted from the body of the text but are
entered in the alphabetical index with a cross reference to the standard term. In casos where it was folt
that tho time was not yet right to deprecate a synonym, preforred torms are given first and other terms are
printed in less prominont type to indicato the intention to deprecate thom in the course of time. Where
synonyms are considered of equal value they are shown in the samoe type.

* BS 233, * Glossary of torms used In {llumination and photometry *
t BS 204, ' Glossary of terms used In telecommunication (including ndlo) and eloclronlm '

§ D8 208, * Glossary of terms used In electrical engineering *.
§ BS 1611, * Qlossary of colour terms used In sclonce and induatey ',
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Where terms are used with somewhat different meanings in different branches of electrical engineering.
appropriate definitions are given in the groups of the glossary corresponding to these branches. Such a
definition, when taken out of the context of its group, should always be quoted with a preamble indicating
its proper context,

It is to be noted that the given definition of a term represents the generally accepted meaning of that term.
Under no circumstances should it be regarded as taking the place of a specification,

An effort has been made to arrange the terms in a logical order proceeding from the general to the
specific and from the whole 10 the part and placing allied terms in proximity within a subsection or section
of the group. Each term has assigned to it a Part number (one digit) and a Group number of two digits
followed by a space and four digits, the first digit of which represents the section, the second digit the sub-
section, and the last two digits the place within the subsection,

A general view of the arrangement of the group in the glossary can be obtained from the Guide to the
Glossary. An alphabetical index of the terms of the group is provided at the end to facilitate reference to
particular terms, For simplicity, only the last four digits of a term’s number are quoted in the index. It is
recommended that the user of any group of the glossary should consider the group in association with the
groups covering general or fundamental terms within the Part, for Parts 2 and 3 and also together with
Groups 01 and 02 of Part 1.

In this glossary round brackets ( ) enclose words or phrases which are not part of the term or definition
and can be omitted without affecting the meaning.

Square brackets [ ] enclose words which may replace a preceding part of an expression. The limiting
sign [ indicates how many of the preceding words are replaced.

401 1 RADIATION
No. Term Definition
401 11 Fundamental concepts

401 1101 radiation 1. Emission or transfer of energy in the form of electromagnetic waves

or particles.
2. These electromagnetic waves or particles.

NOTE. In general, nuclear radiations and radio waves are niot considered in this
glossary but only optical radiations, that is electromagnetic radiations (photons)
of wavelength lying between the region of transition to X-rays (x | nm) and the
reglon of transition to radio waves (& | mm).

401 1102 irradiation Application of radiation to an object,

401 1103 monochromatic radiation 1, Radiation characterized by a single frequency.

2, By extension, radiation of a very small range of frequencies or
wavelengths, which can be described by stating a single frequency or

wavelength.
401 1104 complex radiation; Radiation composed of a number of monochromatic radiations.
polychromatic
radiation
401 1105 visible radiation Any radiation capable of causing a visual sensation directly.
LIOHT

NOTE. The limits of the spectral range of visible radlation are not well defined and
may vary according to the user. The lower Hmit is gonerally taken between 380 and
400 nm and the upper limit between 760 and 780 nm.

401 1106 infrared radiation Radiation for which the wavelengths of the monochromatic com-

ponents are greater than those for visible radiation and less than about
1 millimetre.

NOTE, The limits of the spectral range of Infrared radiation are not well defined
and may vary according to the user, The CIE distinguishes in this spectral range:
IR-A 780 nm to 1400 nm
IR-B !4 um to 3 um
IR-C 3 umto { mm
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No, Term Definition

401 1107 ultraviolet radiation Radiation for which the wavelengths of the monochromatic com-
ponents are smaller than those for visible radiation and more than
about { nanometre,

NOTE, The limits of the spectral range of ultraviolet radiation are not well defined
and may vary according to the user, The CIB distingulslics in this spectral range:
UV-A 315 nm to 400 nm
UV-B 280 nm to 315 nm
UV-C 100 nm to 280 nm

401 1108 spectrum Of a radiation, 1, Spatial display of a complex [polychromatic} radiation

produced by separation of its monochromatic components.
2. Composition of a complex [polychromatic] radiation.

NOTE. Examples of sense 2; continuous spectrurr line spectrum.

401 1109 spectrum line Image (generally of a slit) produced in a dispersing system by a mono-
chromatic radiation,

NOTE. Also used in the senss of : a monochromatlc radiation emitted or absorbed
| In a transition between two atomic or molecular levels,

401 1110 emission Release of radiant enetgy.

401 1111 reflection Return of radiation by a surface without change of frequency of the
monochromatic components of which the radiation is composed.

401 1112 transmission Passage of radiation through a medium without change of frequency
of the monochromatic components of which the radiation is composed.

401 1113 absorption Transformation of radiant energy to a different form of energy by
interaction with matter.

401 1114 diffusion Change of the spatial distribution of a beam of radiation when it is
deviated in many directions by a surface or by a medium,

401 1115 scatter In a medium. Diffusion of radiation in the course of its passage through
a medium containing particles the size of which is comparable with the .
wavelength of the radiation or smallet,

401 1116 Rayleigh scatter In @ medium. Diffusion of radiation in the course of its passage through

a medium containing particles the size of which is small compared
with the wavelength of the radiation.

401 1117 refraction Change in the direction of propagation of radiation determined by
change in the velocity of propagation in passing through an optically
non-homogeneous medium, or in passing from one medium to another.

401 1118 dlispersion 1. Phenomenon of the change in velocity of propagation of radiation
as a function of its frequency, which causes a separation of the mono-
chromatic components of a complex radiation,

2, Property of an optical device or medium giving rise to this
phenomenon.

3. Quantity characterizing this property.

401 1119 Interference Attenuation or reinforcement of the amplitudes of the vibrations of a
radiation, occurring where coherent wave-trains overlap,

401 1120 diffraction Deviatlon of the direction of propagation of a radiation, determined
by the wave nature of radiation, and ocourring when the radiation
passes the edge of an obstacle.
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No.

401 1121
401 1122

401 1123

401 12

401 1201

401 1202

401 1203

401 1204

401 1205

401 1206

Term . Delinition

photon Elementary quantity of radiant energy [quantum] whose value is equal
to the product of Planck's constant h and the frequency v of the
electromagnetic radiation,

point source Source of radiation the dimensions of which ure small enough, com-
pared with the distance between source und receptor, for them to be
neglected in calculations.

uniform polnt source A point source which emits uniformly in all directions.
Quantities

NOTE 1. Distinction between radiam and luminous quantitles. Pure physical quantities for which radiation is
evaluated in enetgy units are defined in this section. Each one of these quantities corresponds to anothier quantity
for which the radiation is evaluated by means of a standard photometric observer, These two kinds of quatitities
aro represented by the same principal symbol distinguished by adding the subscript e (encrgy) In the case of physical
quantities, and the subscript v (visual) in the case of photometric quantities, Should there be no possibility of
confusion, the subscripts may be omitted,
NOTE 2. Use of the adjective * spectral*. When certaln quantitics, such as emissivity, luminous efficacy, trans-
mittance, ¢ic,, are considered for monochromatic radintion, they are functions of wavelength (or frequency, or
wave tumber, ot¢.); they may then bo designated by the same term preceded by the adjective * spectral ', and by
the same symbol followed by A (or v, or g, etc.) in parenthesis; example: spectral emissivity, g(A).

If the spectral concentration of a quantity .V is considered, it may also be designated by way of abbreviation
by the name of the quantity preceded by the adjective * spectral * as before, and by the symbol for the quantity
with the subscript A (or », or ¢ etc.), but care must be taken to remember that X and X, are quantities of a different

kind because X = d X/dA,
period Size of the minimum interval of the independent variable after which
the same characteristics of a periodic phenomenon recur.

NOTE. In radiation the indepondent variable is the time and the corresponding
quantity is known as the * periodic time *: symbol 77 unit, second, s.

frequency Reciprocal of the period,

symbol: £, v

NOTE. When the Independent varlable is time, the unit of frequency is the hertz,
Hz (1 Hz = 151), This unit was formerly called * cycle per second *, cfs.
Distance in the direction of propagation of a periodic wave between

two successive points at which the phase is the same (at the same time).
+ symbol: A; '
unit: metre, m

wavelength

NOTE 1. The wavelength in a medium Is equal 10 the wavelength in vacuo divided
by the refructive index of the medium, Unless otherwlse stated, values of wavelength
are generally those in alr. Tho refractive Index of standard air (15°C. 101 325 N m-3)
lles between 1000 27 and 14000 29 for visible radiations.

NOTE 2. The reciprocal of the wavelength is the * wave number *: symbol, o;
unit, m-3,

radiant energy Energy emitted, transferred or received in the form of radiation,
symbol: Q,, @
unit: joule, J

NOTE. In ultraviolet radiation therapy und photoblology this quantity is called
* integral dose * (International Photobiology Commitice, 1954).

radiant flux; Power emitted, transferred, or received in the form of radiation.
radiant power symbol: @, &, P; &, = d—dQ"

unit: watt, W
radiant efficiency Of a soutrce of radiation. Ratio of the radiant flux [power] emitted to

the power consumed.
symbol; .. g

NOTE. The radinnt eficiency of n source in a limited reglon of the specttum may

ulso be considered, that is the rutio of the radiant flux (pewer) emvitted in this spectral
region to the power consumed,
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401 1207 radiant intensity Of a source in a given direction. Quotient of the radiant flux leaving
the source, propagated in an element of solid angle containing the
given direction, by the element of solid angle,

symbol: 1, I; I, m %

unit: watt per steradian, W, sr-!

NOTE. For a source which is not a point source: The quotlent of the radiant flux
recelved at an elementary sutface by the solid angle which this surface subtends at
any point of the source, when this quotient is taken to tho limit as tho distance
between the surface and the source {s increased.

401 1208 radiance In a given direction, at a point on the surface of a source or a receptor,

or at a point on the path of a beam. Quotient of the radiant flux [power]
leaving, arrlving at, or passing through an element of surface at this
point and propagated in directions defined by an elomentary cone
containing the given direction, by the product of the solid angle of
the cone and the area of the orthogonal projection of the element of

surface on a plane perpendicular to the given direction:
d*d

symbol: L,, L; L, = a0 ddcos B dA.c;os ]

unit: watt per steradian and per square metre, W, sr~!, m=?

NOTE. Three special cases may be noted,

(1) At a point on the surface of a source, in a given direction, radiance is also
tho quotient of the radiant intensity in the given direction of an ¢lement of the
surface at this point, by the area of the orthogonal projection of this element on a
plane perpondicular to this direction. (Radiant intensity per unit projected area.)

di,
L= dd.cos 8
(2) At a point on the surface of a receptor, in a given direction, radiance is also
the quotient of the Irradiance which is recsived at this point on a surface perpen-
dicular to the given direction, by the solid angle of ths elementary cons containing
this direction and surrounding the beam which produces this irradiance. (Per-
pendicular {rradlance per unit solid angle.)

L. -t S’ES

dn
(3) On the path and in the direction of an element of a beam, in a non-diffusing
non-absorbing medium, the radiance is also the quotient of the radiant fiux dd,
transported by the beam, by the geometric extent d@ of the beam. The * geometric
—_ extent ', which may be defined by two sections of the beam of arcas d4 and d4’,
’ of separation / and having angles 6 and ¢’ between their normals and the direction
of the beam, is dG = dA4.cos 8.4, where the numerical value in steradians of

dis dA’.cos 0.8,

L - -d;‘! - —d'¢.
*7 4G dR.dA.cos 0

In the absence of diffusion, it can be demonstrated in geometrical optics that the
' optical extent ', product of the geometric extent of an element of a beam and the
squate of the refractive index of the medium of propagation, is an invariant along

e the length of the beam whatever the deviations which it undergoes by reflection or

rofraction (dG.n® = constant), In consequence, the * basic radiance®, quotient of
the radlance by the square of the refractive Index, is invarlant along the length of

an element of & boam if the losses by absorption or by reflection are taken as zero
{L,.n~9 = constant).

401 1209 radiant flax (surface) At a point of a surface, Quotient of the radiant flux [power] at an

density element of the surface containing the point, by the area of that element,
symboli.....; -‘%

unit: watt per square metre, W, m=3,
NOTE. See also 401 1210 and 401 1212,
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No. Term Definltion

401 1210 irradiance At a point of a surface. Quotient of the radiant flux [power] incident on
an element of the surface containing the point, by the area of that
clement, 4o
symbol: E, E; E, = 'd}i'
unit: watt per square metre, W, m~2

NOTE. In ultraviolet radiution therapy and photobiology this quantity is called
* dose-rate * (International Photobiology Committee, 1954).

401 1211 radiant exposure At a point of a surface. 1. Surface density of the radiant energy received:
2. Product of an irradiance and its duration,

symbol: H,, H; H, =‘:~5‘ =fE. dr

unit: joule per square metre, J. m-2
NOTE 1. Formerly * irradiation *.

NOTE 2, In uitraviolet radlation therapy and photobiology this quantity is called
dose (International Photoblology Committee, 1954),

401 1212 radiant exitance At a point of a surface. Quotient of the radiant flux [power] leaving an

element of the surface containing the point, by the area of that element.

symbol: M,. M: M, = ‘:‘% = | L,.cos6, dR

unit: watt per square metre, W, m-2

NOTE 1. The name °‘radiant emittance' previously given to this quantity is
abandoned because it has given rise to confusion, Thus the term * emittance * has
been used to designate either the flux per unit area leaving a surface (whatever the
origin of the flux), or the flux per unit area emitted by a surface (flux originating
in the surface). or, principally in certain circles in the United States of America, a
quantity without dimensions similar to *emissivity * but applicable only to a
specimen,
NOTE 2. The expression *self-radiant exitance ' (M.,.) indicates that the flux
consldered does not include refiected or transmitted flux,

The expression * thermal radiant exitance' (M., ) indicates that the flux
consldered is produced by thermal radiation.

These same adjectives (*self’, *thermal') are cqually applicable to other
quantitles such as fuminance, etc.
NOTE 3. In the case of a full radiator the radiance L, is uniform in all directions.
In consequence, when the solid angle is measured in steradians the radiant exitance
has the numerical value M, = «L,.

401 1213  emissivity Of a thermal radiator, Ratio of the thermal radiant exitance of the

radiator to that of a full radiator at the same temperature,
symbol; &; & = Mo,
olew])

401 1214 directional emissivity Of a thermal radiator. Ratio of the thermal radiance of the radiator in a
given'direction to that of a full radiator at the same temperature.
symbol: ¢(0, p):  &(0. ¢) = é’—'-‘—'io-‘-g)-.

Ly, (tu1)
where 8 and ¢ are the angular coordinates defining the given direction.

401 1215 spectral concentration  Of a radiometric quantity, e.g. radiant flux [power). radiant intensity
Quotient of the radiometric quantity X,. taken over an infinitesimal
range on either side of a given wavelength, by the range.

dX,

Hour =gy

NOTE |, Frequencies, wave-numbers or their logarithms may also be used; if

there Is a risk of ambiguity this should be avelded by means of the wording:

* spectral concentration in terms of frequency ', ote.

NOTE 2, Sce Note 2 to Subscction 12, * Quantities *.
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