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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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Technical Memorandum: Measurement Uncertainty for
Lighting Equipment Calibration Using Integrating Spheres

1.1 Introduction

Uncertainty is inherent in every measurement. To truly understand the value of a measurement, the uncertainty of
such should be analyzed. A critical step of this analysis is to know the uncertainty contributed by the instruments
used to make the measurement. This Technical Memorandum provides a detailed and step-by-step method fer
determining uncertainty of certain calibration procedures common to instruments used in lumen measurer..2nt
laboratories. This document uses the structure proposed in the Guide to the Expression of Uncertainty in Mea_:irement
(GUM) for its recommendations. For each calibration procedure presented in this document, a mathematical n.odel
is developed, estimates of each input quantity are discussed, and guidance is provided for th:: evaluav ~n of the
standard uncertainty of each input estimate. With this information, the combined standard uncertaity is calculated,

effective degrees of freedom are calculated, and finally, the expanded uncertainty is reported.

The intent of this document is to provide a common approach to the uncertainty anc'vsis or calibration of lumen
measuring equipment (integrating spheres) with standard incandescent lamps, “1clucing halogen, that have been
assigned values of total luminous flux and/or total spectral radiant flux. In addition, ui.certainty budget templates are
provided for calibration of incandescent (including halogen) working standec i .cmps that are virtually identical to the
standard lamps they are compared against. These templates are startir 9 pc'nts for uncertainty analysis. A laboratory
applying these templates is expected to estimate each input quanti v and the standard uncertainty of each input
quantity, except where industry standard values are specifica’ty note d in this document. Additional input quantities
may be required based on specific situations that arise in the vaigueness of each laboratory measurement system.
Future documents will cover topics such as uncertainty determination for colorimetric calibrations, and photometric

and colorimetric measurements for testing general lighi g products.

1.2 Scope

This document provides templates for the anaiysis of measurement uncertainty for the photometric calibration of
integrating sphere systems using ccar dara incandescent lamps, as well as the creation of working standard lamps
using integrating sphere systens triot“are effectively identical to the primary standard lamps. It does not provide
templates for the analysis ¢ 1 2asurement uncertainty for colorimetric calibration of working standard lamps or for

the testing of general lightiri > zroducts.

J_Gi " 10u-2008, Evaluation of Measurement Data — Guide to the Expression of Uncertainty in Measurement (GUM). Bureau
'niarnational des Poids et Mesures (BIPM); Sep 2008. Free download: www.bipm.org/en/publications/guides/gum.
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