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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 An 2rican National Standard. Moreover, no person shall have the right or authority to issue an 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: Total Luminous Flux Measurement of Lamps Using an Integrating Sphere Photometer

This document is one of a continuing series of IES
Approved Methods prepared to define a baseline for
acceptable photometric proceduresleading toimproved
agreement among laboratories. This Approved Method
document explains a particular technique for total flux
measurement of all types of lamps and luminaires using
integrating spheres. The main improvement in this
document compared to IES LM-78-2007 is the addition
of spectral measurements. While most statements are
written using lamp, they apply to lamps and luminaires.

1.1 Introduction

Total luminous flux is the angularly integrated,
photopically weighted, total light output from a lamp.
Total luminous flux is one of the most important
parameters for non-directional, general lighting
products. While luminous intensity and beam angle
are typically more important for directional lamps, suci
as reflector lamps, and luminaires, total luminous 1'u;-
is still an important quantity. Regulations are”csuat'
based on luminous efficacy (Im/W), which.is "ie 1otal
luminous flux divided by the electrical inp:t power
of the light-emitting device. This decui.:2it describes
techniques for measuring the tot.! Ziu; of lamps and
luminaires. One method is exc 'sive to total luminous
flux measurements: an .intecrating sphere system
using a photometer. The sec.wd method described, an
integrating sphere sys.>m using a spectroradiometer,
is used to meaciire > variety of angularly integrated
quantities. The int2grating sphere system has the
advartag~of ‘ast measurements and does not require a
dark ro0i 2. Air rovement is minimized and temperature
within *he sphere is not subject to the fluctuations
y otersially present in a temperature-controlled room.
lhe approved method is based on the comparison of
«ne total luminous flux or total spectral radiant flux of a
test lamp or luminaire to the total luminous flux or total
spectral radiant flux of a standard lamp in an integrating
sphere system.

While photometric and spectral integrating sphere
measurement systems are very similar, they each
have positive and negative aspects. Photometric
measurement systems use a V(1)-corrected photometer
head, which suffers from spectral mismatch errors.
Spectral mismatch errors occur because relative spectral
responsivity of the integrating sphere photometric
system deviates from the V(1) function. The spectra
integrating sphere measurement system does not havc
spectral mismatch errors. Spectral integrating sphere
measurement systems are capable of measuring the
integrated color quantities of a lig'it-eitti.g device;
however, they are susceptible to spect.al stiay light and
stability concerns. The two medsurement techniques
are compared and contrastea i» this document along
with the techniques recuire ! to nake high quality
measurements.

1.2 Scope

This approved v .2*hod describes the procedures to be
followed ¢ nd precautions to be observed in performing
regroduibicineasurements of total flux of lamps and
lumincires using integrating sphere measurement
¢ rsteins. Two types of integrating sphere systems are
presented, one employing a V(1)-corrected photometer
head, and another employing a spectroradiometer
as the detector. In addition to the specifics of the
two measurement systems, the common qualities and
measurement techniques are discussed along with
calibration and uncertainty analysis considerations.

llluminating Engineering Society. LS-1-20, Lighting
Science: Nomenclature and Definitions for llluminating
Engineering. New York: IES; 2020.

3.1 total luminous flux

Whilethe luminousflux (®,) is definedin the International
Lighting Vocabulary (ILV; CIE 2011) as the quantity
derived from the radiant flux, @, by evaluating the
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