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National foreword

This British Standard is the UK implementation of EN ISO 9488:2022. It
is identical to ISO 9488:2022. It supersedes BS EN ISO 9488:2000, which
is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee RHE/25, Solar Heating.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2022
Published by BSI Standards Limited 2022

ISBN 978 0 539 06436 0
ICS 01.040.27; 27.160

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
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European foreword

This document (EN ISO 9488:2022) has been prepared by Technical Committee ISO/TC 180 "Solar
energy" in collaboration with Technical Committee CEN/TC 312 “Thermal solar systems and
components” the secretariat of which is held by NQIS/ELOT.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by October 2022, and conflicting national standards shall
be withdrawn at the latest by October 2022.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 9488:1999.

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic
of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice
The text of ISO 9488:2022 has been approved by CEN as EN IS0 9488:2022 without any modification.
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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.
org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 180, Solar energy, in collaboration with
the European Committee for Standardization (CEN) Technical Committee CEN/TC 312, Thermal solar
systems and components, in accordance with the Agreement on technical cooperation between ISO and
CEN (Vienna Agreement).

This second edition cancels and replaces the first edition (ISO 9488:1999), which has been
technically revised.

The main changes compared to the previous edition are as follows:
— update of definitions;

— addition of several new terms, according to the development of new standards for solar thermal
technology in the past two decades.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD ISO 9488:2022

Solar energy — Vocabulary

1 Scope

This document defines basic terms relating to the work of ISO/TC 180. The committee covers
standardization in the field of the measurement of solar radiation and solar energy utilization in
space and water heating, cooling, industrial process heating and air conditioning. Consequently,
the vocabulary within this document is focussed on definitions relating to those measurement and
utilisation technologies.

Since the 1999 version of this document there has been considerable development in solar photovoltaic
technologies and high temperature solar thermal technologies that use heat to produce electricity or to
provide high temperatures for processes that require elevated temperatures. This standard has some
definitions that are useful also for those technologies; however, there are other documents that cover
vocabulary for these technologies in more detail.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1 Terms for solar geometry

3.1.1
aphelion
<of Earth> point in the Earth's orbit at which it is furthest from the Sun

Note 1 to entry: At the aphelion, the Earth is approximately 152 x 106 km from the Sun.

3.1.2
perihelion
<of Earth> point in the Earth's orbit at which it is closest to the Sun

Note 1 to entry: At the perihelion, the Earth is approximately 147 x 106 km from the Sun.

3.1.3

solar declination

6

angle subtended between the Earth-sun line and the plane of the equator (north positive)

Note 1 to entry: The solar declination is zero on equinox dates, varying between +23,45° (June 22) and -23,45°
(December 22).
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3.1.4

solar azimuth angle

solar azimuth

Vs

angular displacement from the chosen reference direction of the projection of a straight line from the
apparent position of the sun to the point of observation, onto the horizontal plane

Note 1 to entry: To avoid errors, the same definition (reference direction and measuring direction) must be used
for both solar azimuth and inclined surface azimuth.

Note 2 to entry: The reference direction can be either North or South and the azimuth angular displacement from
the reference direction can range from 0° to 360° or -180° to +180°.

Note 3 to entry: The geographic azimuth is measured clockwise from due north 0° to 360°.
Note 4 to entry: The two most common definitions in use for solar energy applications are:

1) Solar azimuth is 0° for a northern hemisphere location (north of the tropics at latitude angles > +23,450)
at solar noon (3.1.9). Angular displacements east are negative and west are positive, i.e. -180° < ys < +180°.
This definition results in a simple set of equations; however, it leads to counter intuitive values for southern
hemisphere locations (outside of the tropics at latitude angles < -23,459), the solar azimuth angle being 180°
for a north facing inclined solar collector (3.6.1) in the southern hemisphere (see Reference [3]).

2) Solar azimuth angle is 0° atsolar noon (3.1.9) for both Northern & Southern hemispheres (outside the tropics).
Angular displacements east are negative and west are positive, i.e. -180° < ys < +180°. For this definition, the
solar azimuth angle of a solar collector (3.6.1) tilted towards the equator at solar noon (3.1.9) in both north
and south hemispheres is 0° (outside the tropics).

3.1.5
zenith
point vertically above the observer

3.1.6

solar zenith angle

0,

angular distance of the sun from the vertical

3.1.7

solar altitude angle

solar elevation angle

h

complement of the solar zenith angle (3.1.6)

h=90°-86,
3.1.8
solar hour angle

w
angle between the sun projection on the equatorial plane at a given time and the sun projection on the
same plane at solar noon (3.1.9)

Note 1 to entry: The solar hour angle changes by approximately 360° within 24 h (approximately 15° within 1 h).
This angle is negative for morning hours and positive for afternoon hours, i.e. w (in degrees) = 15 (ty-12) where
tyr is the solar time (3.1.10) in hours.

3.19
solar noon
local time of day at which the sun crosses the observer's meridian
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3.1.10

solar time

tsol

hour of the day as determined by the apparent angular motion of the sun across the sky, with solar noon
(3.1.9) as the reference point for 12:00 h

Note 1 to entry: tso] = tst + 4 (Lst - Lioc) + E, where tgt is the standard time, Lgt is the longitude of the standard
meridian for the local time zone and L, is the longitude of the location in question with both longitudes specified
in degrees west (0° < L° < 3600). E is the equation of time, which takes into account the perturbations in the
Earth's rate of rotation around the sun that affect the time at which the sun crosses the observer's meridian.

Note 2 to entry: The correction 4 (Lst - Lioc) + E is expressed in minutes. An additional correction is needed if the
standard time is a daylight saving time.

3.1.11

angle of incidence

incidence angle

(7]

angle between the line joining the centre of the solar disc to a point on an irradiated surface and the
outward normal to the irradiated surface

3.1.12

solar tracker

sun tracker

power-driven or manually operated movable support which may be employed to keep a device oriented
toward a given direction with respect to the sun.

3.1.13
equatorial tracker
sun-following device having an axis of rotation parallel to the Earth's axis

Note 1 to entry: The parameters of motion are the hour angle and the declination of the sun.

3.1.14

altazimuth tracker

sun-following device which uses the solar elevation angle (3.1.7) and the azimuth angle (3.1.4) of the sun
as coordinates of movement

3.1.15

sun-path diagram

graphic representation of solar altitude (3.1.7) versus solar azimuth (3.1.4), showing the position of the
Sun as a function of time for various dates of the year

Note 1 to entry: If solar time (3.1.10) is used, the diagram is valid for all locations of the same latitude.

3.1.16

heliodon

solar-angle simulator for conducting shading assessments on buildings or collector arrays, usually
having a model table which tilts for the latitude and rotates for the hour of day, and a lamp to represent
the sun, mounted at some distance away on a vertical rail, allowing adjustment for declination

3.1.17

solarscope

device similar to a heliodon (3.1.16), but having a fixed horizontal model table and a light source movable
to any solar altitude and azimuth
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3.2 Radiation terms and quantities

3.21
radiation
emission and transfer of energy in the form of electromagnetic waves or particles

[SOURCE: WMO R0260[41]

Note 1 to entry: Radiation can also be used to refer to multiple quantities used to describe the process called
radiation. For example, radiation could mean energy or irradiance (3.2.5) (see Reference [5]).

3.2.2
radiant energy
quantity of energy transferred by radiation (3.2.1)

[SOURCE: WMO R0200I[41]

3.2.3

radiant flux

radiation flux

flux of radiation

D

power emitted, transferred or received in the form of radiation (3.2.1)

3.24

radiance

radiant flux (3.2.3) emitted, transmitted, reflected or received by a given surface, per unit of solid angle
per unit of projected area

Note 1 to entry: Unit: W-m-2-sr-1,

3.2.5

irradiance

G

quotient of the radiant flux (3.2.3) incident on the surface and the area of that surface, or the rate at
which radiant energy (3.2.2) is incident on a surface, per unit area of that surface

Note 1 to entry: Unit: W-m-2.

3.2.6

irradiation

DEPRECATED: insolation

H

incident energy per unit area of a surface, found by integration of solar irradiance (3.2.5) over a specified
time interval

3.2.7

radiant exitance

M

<at a point on a surface> radiant flux (3.2.3) leaving the element of the surface, divided by the area of
that element

Note 1 to entry: Formerly called radiant emittance.

Note 2 to entry: The radiant energy (3.2.2) may leave the surface by emission, reflection and/or transmission.
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3.2.8
ultraviolet radiation
electromagnetic radiation of wavelength in the range of 10 nm to 400 nm

Note 1 to entry: UVA radiation has a wave-length range of 315 nm to 400 nm; UVB radiation has a wavelength
range of 280 nm to 315 nm; UVC radiation (wavelength range 280 nm to X-rays) cannot be detected by solar
energy technologies.

3.29

visible radiation

light

electromagnetic radiation of wavelengths causing visual sensations for humans

Note 1 to entry: Visible radiation is generally accepted to be within the wavelength band of 380 nm to 780 nm

3.2.10

infrared radiation

electromagnetic radiation of wavelengths longer than those of visible radiation (3.2.9) and shorter
than about 1 mm

3.2.11
shortwave radiation
radiation of wavelength shorter than 3 um but longer than 280 nm

Note 1 to entry: This definition is linked to radiation typically measured with pyrheliometers (3.3.5) and
pyranometers (3.3.4) that are often considered as measuring solar irradiance (3.2.5) even though the wavelength
range excludes a small part of the solar spectrum (3.2.16).

Note 2 to entry: This term is specific to solar energy applications

3.2.12

longwave radiation

radiation of wavelength greater than 3 pm, typically originating from sources at terrestrial
temperatures

Note 1 to entry: Examples of sources of longwave radiation are clouds, atmosphere, ground and terrestrial objects.
Note 2 to entry: Sometimes is called thermal radiation.
Note 3 to entry: This definition is linked to radiation typically measured with pyrgeometers (3.3.7) that are

considered as measuring irradiance (3.2.5) from sources at terrestrial temperatures even though the wavelength
range includes a small part of the solar spectrum (3.2.16).

Note 4 to entry: This term is specific to solar energy applications.

3.2.13

solar radiation

DEPRECATED: shortwave radiation
DEPRECATED: insolation

radiation (3.2.1) emitted by the sun

3.2.14
solar energy
energy emitted by the sun in the form of electromagnetic waves

Note 1 to entry: Solar energy is primarily in the wavelength region from 0,3 um to 3,0 pm.

Note 2 to entry: Solar energy is generally understood to mean any energy made available by the capture and
conversion of solar radiation (3.2.13).

3.2.15
solar flux

radiant flux (3.2.3) originating from the sun Documents
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