ANSI/IES LM-81-20

. Illuminating

ENGINEERING SOCIETY

<
APPROVED METHOD: N
PHOTOMETRIC TESTING OF SKYLIGHFMND

TUBULAR DAYLIGHTING DEVICES ER
HEMISPHERICAL SKY CONDITI
AN AMERICAN NATIONAL STANDARB:

&\0

www.ies.org



https://www.stdhive.com/standards/ies-lm-81-20-pdf/

ANSI/IES LM-81-20

APPROVED METHOD:
PHOTOMETRICTESTING OF SKYLICHTS
AND TUBULAR DAYLIGHTING D:VICES

UNDER HEMISPHERICAL SKY.-CONDITIONS

AN AMERICAN NATIONAL STANDARD

Pihlicadon of this Committee
12nortnas been approved by IES.
suggestions for revisions

should be directed to IES.

Prepared by:
IES Testing Procedures Committee


https://www.stdhive.com/standards/ies-lm-81-20-pdf/

N
- S A

4

[lluminating

ENGINEERING SOCIETY

Copyright 2020 by the Illluminating Engineering Society.
Approved by the IES Standards Committee November 22, 2019 as a Transaction of the llluminating Engineering Society.
Approved February 7, 2020 as an American National Standard

All rights reserved. No part of this publication may be reproduced in any form, in any electronic retsieva. system or
otherwise, without prior written permission of the IES.

Published by the llluminating Engineering Society, 120 Wall Street, New York, New York 10005.

IES Standards are developed through committee consensus and produced by the IEZ. Ofiize in New York. Careful
attention is given to style and accuracy. If any errors are noted in this documen. ’ney should be forwarded to Brian
Liebel, Director Standards, at standards@ies.org or the above address for verification >nz correction. The IES welcomes
and urges feedback and comments.

Printed in the United States of America.

ISBN# 978-0-87995-239-6



https://www.stdhive.com/standards/ies-lm-81-20-pdf/

DISCLAIMER

IES publications are developed through the consensus standards development process approved by the American
National Standards Institute. This process brings together volunteers representing varied viewpoints and interests to
achieve consensus on lighting recommendations. While the IES administers the process and establishes policies and
procedures to promote fairness in the development of consensus, it makes no guaranty or warranty as to the accuracy
or completeness of any information published herein.

The IES disclaims liability for any injury to persons or property or other damages of any nature whatsoever, wheti =r
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or relicnce
on this document.

In issuing and making this document available, the IES is not undertaking to render professional or other servic=s for or on
behalf of any person or entity. Nor is the IES undertaking to perform any duty owed by any person or®»ntity to someone
else. Anyone using this document should rely on his or her own independent judgment or, as'canipriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given ci.cumstc nces.

The IES has no power, nor does it undertake, to police or enforce compliance witi'he ¢antents of this document.
Nor does the IES list, certify, test or inspect products, designs, or installations for compinze with this document. Any
certification or statement of compliance with the requirements of this docun=nt hall not be attributable to the IES and
is solely the responsibility of the certifier or maker of the statement.

AMERICAN NATIONAL STANDARD

Approval of an American National Stadai requires verification by ANSI that the requirements for due process,
consensus, and other criteria have bean n =t by the standards developer.

Consensus is established when, il *he iidgment of the ANSI Board of Standards Review, substantial agreement has been
reached by directly and matc fally arected interests. Substantial agreement means much more than a simple majority,
but not necessarily unas.ity. Consensus requires that all views and objections be considered, and that a concerted
effort be made toward aeir 1 'solution.

The use of America. Nationar Standards is completely voluntary; their existence does not in any respect preclude anyone,
whether tnat pe son 1ias approved the standards or not, from manufacturing, marketing, purchasing, or using products,
processes, or  rocedures not conforming to the standards.

TheAmerican National Standards Institute does not develop standards and will in no circumstances give an interpretation
tcany Ar2rican National Standard. Moreover, no person shall have the right or authority to issue and interpretation of an
Ame.‘caniational Standard in the name of the American National Standards Institute. Requests for interpretations should
beaddressed to the secretariat or sponsor whose name appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised at any time. The procedures of the American National
Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from
the date of approval. Purchasers of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute.
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Approved Method: Photometric Testing of Skylights and Tubular

1.1 Introduction

Unlike electric luminaires, which require only one
photometric test, skylights require a separate test to
characterize their performance at different sun angles
as well as a separate measurement to determine the sky
conditions. Skylights are very often large; some exceed
the size capabilities of typical intensity distribution
goniophotometers. Therefore, a method was developed
to quickly and accurately measure daylight data and
place the results in a standardized photometric file
format such as ANSI/IES LM-63-19." The collection of
results can then be used by lighting design software
programs to simulate how skylights under the desired
test conditions will fill a space with daylight. This
equipment tested also proved to be accurate with
regard to the effects of test distance.®

This is only one method of achieving luminous intensity
distribution curves and efficiency data for skylights and
tubular daylighting devices with diffusing properties.
In addition, this method mirrors the proven method
used to measure electric lights but includes man:/
adjustments because of the very intense, movable [i it
source, the sun. Since 2002, this method has praved.in
produce consistent repeatable results for n easu-ing
skylights and tubular daylighting device: uriYer actual
sky conditions.

The procedures contained iri this uocument are a
benefit to the lighting incuscy 11 characterizing the
performance of daylighting \ »oJucts and are backed by
significant experience ¢sing this measurement method.
However, daylight photometry is in infancy stages of
research, and furth>r development of these methods
will continue In addition, further research is being
condircted to “ompare measurements to simulation
meathod's..Simulations of daylight system performance
. se p.2dicted sky models from either the International
Corimission on lllumination (CIE) or IES and allow for
«ne rapid comparisons of multiple design options or
sky conditions. Further research will also be conducted
to methods of achieving accurate luminous intensity
distribution curves and efficiency data.

Daylighting Devices under Hemispherical Sky Conditions

1.2 Scope

This Lighting Measurement (LM) document provides the
IES recommended uniform method for determining and
reporting the photometric characteristics of skylights and
tubular daylighting devices that incorporate a means to
diffuse the natural hemispherical daylight as the daylight
passes through the daylighting system. It describes the
procedures followed and the precautions observed i

obtaining uniform and reproducible measurements cf
tubular daylighting devices and skylights with ¢*ass ¢~ plastic
glazing. This document identifies the compcieni: and the
structure type needed to adequately nea.ure v.aylighting
devices. The procedures, calibration of tt» equipment, and
determination of sun angles and " ky conditions are also
discussed. This method is not recarnmended for daylight
devices with clear glazing {:ee A “nex B).

Additional informaticn_on subjects covered in this
document rray He found in:
« llluminating Engineering Society. ANSI/IES LS-4-202

« luumicatin y Engineering Society. ANSI/IES LM-63-19'

The goniophotometer and the building enclosure
should be set up to measure the largest desirable
device. The distance between the daylight luminaire
and the photodetector should be sufficiently large
that the inverse-square law (ISL) can be applied at the
distance needed for the largest daylight luminaire to
be tested by the goniophotometer. Smaller daylight
luminaires can also be tested. It is required that the
distance from the daylight luminaire to the photo
detector be at least five times the largest luminous
dimension of the daylighting luminaire.

For example, when measuring the luminous intensity
of a 610 mm x 610 mm (24 in. x 24 in.) skylight,
the longest distance would be the 864-mm (35-in.)
diagonal. Therefore, the minimum test distance needs
to be 5 times 864 mm (5 x 35 in.), which is 4.45 m (14.6 ft).
For a tubular daylighting device with a circular daylight
opening of 533 mm (21 in.) the minimum test distance
would be 2.67 m (8.75 ft). (See Figure 2-1.)
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