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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 :ervices for
or on behalf of any person or entity. Nor is the IES undertaking to perform any duty owed by any | erson or entity to
someone else. Anyone using this document should rely on his or her own independent judgrricat C- as appropriate,
seek the advice of a competent professional in determining the exercise of reasonable care in an; given ircumstances.

The IES has no power, nor does it undertake, to police or enforce compliance with tri. “ontents of this document. Nor
does the [ES list, certify, test or inspect products, designs, or installations for compliar =a“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 *1e i idgment of the ANSI Board of Standards Review, substantial agreement has been
reached by directly and matc ally arected interests. Substantial agreement means much more than a simple majority,
but not necessarily unasunity. Consensus requires that all views and objections be considered, and that a concerted
effort be made toward neir 1 solution.

The use of Ame/ica. Nationar Standards is completely voluntary; their existence does not in any respect preclude anyone,
whether tnat pe :son nas 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.


https://www.stdhive.com/standards/ies-lm-98-24-pdf/

Prepared by the IES Testing Procedures Committee.

KC Fletcher, Chair
Andy Jackson, Vice Chair
David N. Randolph, Secretary

Members

Carl K. Andersen Po-Chieh Hung Jeff Lockner
Randall P. Bergin Jianzhong Jiao Steven Longo
Rolf S. Bergman Mihaly Kotrebai Loren Loudin
Eric Bretschneider Becky Kuebler Saori Mitsuhashi
Michael L. Grather James E. Leland Emil Radkov
Jeff N. Hulett Kurt M. Liepmann Mark B. Sapcoe

Advisory Members

Lawrence M. Ayers Aaron A. Feldman Yoshihiro Ohno
Carl A. Bloomfield James Grandusky Erik Page

Fred Carpenter Kyle J. Hemmi Doosung Park
Pei-Ting Chou Robert E. Higley Eric S. Perkins
Troy E. Cowan Gareth John Michael Piscitalli
Patxi Cruz Jozsef Juhasz David P. Ramer
Lynn Davis Ryan Kelley Timothy W. Rasinski
Francisco De Caso Jessica D. Kramer Dari=l RKuqers
Jeff J. Demirjian Kelly C. Lerbs Michae' P. Kuyer
Mark E. Duffy Philip McCarthy N arvir Ruffin
Victor Eberhard Greg McKee Maiwas Schneider

Phil Elizondo C. Cameron Miller Tobias Schneider

Jacki S. Swiernik
Jonathan C. Vollers
Yuqin Zong

Antiic ay W. Serres
F otibk.a Sharma
ryan W. Siddon
Daniel Spicer

Gary A. Steinberg
Matthew Stevenson
Lane Swainston
Anders Thorseth
Jason R. Tuenge



https://www.stdhive.com/standards/ies-lm-98-24-pdf/

1.0
1.1
1.2

2.0
2.1

2.2
2.3
24

3.0
341

3.2
3.3
3.4
3.5
3.6
3.7

4.0
4.1

4.2
4.3
4.4

5.0
|

5.2
53

5.4

Please refer to the IES website for possible Errata: http://store.ies.org/errata-and-addenda/

Introduction and SCOPE .. ..vvviiiurerrreeeeeeseeessssssssssssscesssssssssssssssssssssssssssssseses
0T e [Tt oo A

Normative References. ... ..o.vvueiiniiiiiiiiiiieiiteieeiieeiereneenacsacssassnsss noeeinieaecnnss
ANSI/IES LIM-80-2T 11ttt vtetittit ittt ieittnetneneeneeneneenesesneescneencnesaroncnes
ANSI/IES LS-T-22 . . ittt ittt ittt ittt ittt ittt eneaaeneenenaenes U VN
ASTM Standard E230/E230M-17 .. .vuinin ittt iiiiiti et enenenenen heneatheeneneacncnenens
Conditionally Normative References. ... ..ouviuiiiiiiiiiiiiiiiiiiiiieees ee teiteieiesnenasnennns
2 | 1
242 UL 1508 ittt
243 UL 1903, ittt e e e
244 UL 2108, ..ttt ettt ettt e e
245 ULBBOO ..ttt ettt e

DefiNitioNs ..ovuuetiiintiiiieieiieeeieeeeneseeeene iiioeeeseseosesssesnssosssssssnssssnssssnnssons
Ambient TemMPErature (TA) ... .u ettt tteie et eenenereneeeeeenesesnssssssssssnssssnssssnsssssnsssnns
DEVICE UNAEr TOSt (DUT ) vttt itttiiittttiies Tt eeteneeeennsesennseeeenssesesnssesesnseesansnenennnns
[0 A DT = o
Driver Case Temperature Measuremen Foil t (TMPC) ......oiiniiiiiiiiiiiiiiiiiieerreennonnneeessoanns
Driver Case TMPC Temperature (T7) o o vueeettteieeneeeeeeeeeeennneeeseseesennnsssssssssonsnnssssssasns
SSL COMPONENT Temperature Mecsurement Point (TMPS) . ....oiiiiiiiiiiiiiiiiiiiiieiiieeennnnnneanns
SSL Component TMPS Tem[ erature (TS) v uue et iiiiiiiiiiitttietinennneeesrosessnanseessossssnanssasss

Physical and Enviro.-meatal Conditions ......ooiiiiiiiiiiiiiiiiiiiiiiiiiiiiietecenenencececcenenes
L= Y=Y -
[ 14T L
Ambient Teperature and Air MOVEMENT. . ..ottt iiiitiiiiteteneereeneesesnesssnssssssssssnsssnns
Tempe rature Measurement Equipment Or System ...ttt ittt ittt iiiie e

Elewrics I Conditions .. ooiietiiiiiiiiiiiiiiiiiiiietiteeeneeeneeeeecesennssstosesesnnssssccananns
DI Voltage ReguIation. . ...ttt ittt ettt ittt eiaeenesaneanesaneaneonnsanenns
ACVoltage Regulation . .....outiint ittt ittt tetiterenaesennsossnsssssnssssnsssssnsssnns
Monitoring of Driver INput and QUTPUL . ... .viniitii ittt ieneeeneenereneaneesneansosneenssaneaness
[0 Y T =T o |


http://store.ies.org/errata-and-addenda/
https://www.stdhive.com/standards/ies-lm-98-24-pdf/

6.0 Preparation FOrMeasurements........cueeeeeeeeeeseesasessesssessssssssssssssssssssssssssssssssass 3

6.1  In-Situ Primary Application .....oiuuiiiiiiiiii ittt iiii ittt reit ettt ttttetiiateitnasanns 3

6.1.1 Portable Lamps and Luminaires (Conditionally Normative Reference: UL153) ...............ooieat.. 3

6.1.2  Lamps (Conditional Normative Reference: UL 1993) ... ..o iriniiiit e e e 3

6.1.3  Luminaires (Conditional Normative Reference: UL 1598 and UL 8800) ...........covvvvenenenennnnnnnn. 4

6.1.4  Luminaires for Low Voltage Lighting Systems (Conditionally Normative Reference: UL 2108).......... 4

6.1.5  Other MOUNTING ...ttt e e et e e et e e ettt 4
6.2 Thermocouple Location Selection for Solid State COMPONENTS. . ...cvvitiineenereneenereneeneonneannnns 1
6.3 Thermocouple Location Selection for Driver .......couiiiiiiiiiiiiiiiiiiinteenneeeeneessnneeannnaasl 4
7.0 Thermal and Electrical Measurement Methods and Procedures...........ccoeiiiiiiiidne nennnnns 6
71 DUT Thermal Stability .......c.ouiiuiniii i i ittt e e e e 6
7.2  DUTIN-SITUTEMPERATURE . . ...t ttttttittitineitenenarneanentenenusnesnesssneeslossnseconenasnennas 7
7.3  DataNormalization..........oueiueiiniiiiiiiiii ittt ittt iiirii e it 7
74 Elevated Ambient TEMPErature . ......coueinuiiitiiiiinttieineranenateaneeeeesioeneineeenesnnsanssnns 7
7.5 Reduced AmMbient TeMPErature ... .ovvueettiettenerereneesennsesennesemose o osesnssssnsssssnsssnns 7
8.0 TestReport.....cccoverieiiieerroeceoesooccssssoncssasssncsans e ¢ ¢ cccseeecstsrtetcnssreensnsns 7
8.1  Administrative Information ...t et et 7
8.2 DUTIentification .......vvueiiiiitiiiii it e e et et ettt eeeeneseneenesoneanssnnsansons 7
8.3 Test Conditions ANd MeasUr@mMENTS .. ....uttinuetrenneeesoestonesenessosanesesnssosnssssnssssssnssssns 8
84 TestEquipment.........ccvviiiiiiieeeiennnnnnnnnnns S Y 8
9.0 MeasurementlUncertainty........ooiuu i it tiiiitettieenieeeereceseeesssssoccsennsassscscnanns 8
Annex A - Thermocouple Location and Attcchment Guide .....coiiiiiiiiiiiiiieeiirerrrssssssssessscccens 8
O B N & Yl o130 V= 3 Y U 1= N 8
A.2 Densely Packed Arrays and "herinocouple Location: Troubleshooting TMP Location Issues .............. 9
AnNnex B — LED Drive CUITeNt. | . ..utttiiiiiineeeeeeeeeenneseeeeeseenssssesesssssssssosesssnnssssccones 10
Annex C - Example Guide FO. USing ANSI/IESLM-98 .. ..ccviuiuttiiiteeiieeeeseeesescessasscsnsssnnnanes 10

INfOrMaAtivVe Refare. @S v v viitiiteeeeeeeeeoeeeaeeeoeeoacesasesasesssesssesssosssssssesssossscsnscsnsoss 13


https://www.stdhive.com/standards/ies-lm-98-24-pdf/



https://www.stdhive.com/standards/ies-lm-98-24-pdf/

Approved Method: Measuring In-Situ Temperature of Solid-State

1.1 Introduction

Solid state lighting (SSL) products have a temperature
dependence that affects performance. In the past
decade, the industry has been measuring in-situ
temperature characteristics of its assemblies or major
components installed in integrated and non-integrated
lamps and luminaires. This type of measurement is
performed to obtain information on how these
components behavein each individual lamp or luminaire
and how that product’s operating temperature affects
its lifetime performance, including lumen maintenance.

A consistent in-situ temperature measurement method
would support the understanding of how the SSL
product would behave in a real-world environment, so
that the operating temperature could then be utilized
in more reliable projections for the lumen maintenance
and driver lifetime.

Product characteristics obtained using this procedure
are measured under controlled conditions that may
allow direct comparison of results gathered at differenr*
laboratories using this method.

This document is intended to provide ‘a_st.~.da’one
test method for laboratories interested in 1easuring
performance of SSL lamps and luni»aies without
addressing safety testing. The irtenitinn is that this
method should align with sciety and performance
measurements such that the could be performed
during the same test or wilh-ne same test setup, to
allow for minimal impact to testing laboratories or
minimal increased te_ting burden on manufacturers.

1.2 Srope

The.document defines a method of measurement of
tha in-:itil temperature of SSL components installed
.\ iniagrated and non-integrated SSL lamps and
iuminaires. The method describes the procedures to
ve followed and the precautions to be observed in
obtaining and reproducing in-situ temperature of SSL
component measurements under standard operating
conditions.

Lighting Components in Lamps and Luminaires

This Approved Method is intended to be used in
conjunction with the publications described in Sections
2.1 through 2.4; the latest edition of the publication shall

apply.

2.1 ANSI/IES LM-80-21

llluminating Engineering Society. Approvad 4ethod:
Measuring Maintenance of Light Output Charc-tei:stics
of Solid-State Light Sources. New York: I7S; 2021,

2.2 ANSI/IES LS-1-22

Illuminating Engineering Scciet . Lighting Science:
Nomenclature and Defin.tions for Illuminating
Engineering. New York+IES,; 2022, Online: www.ies.org/

standards/definitions.’ (Ac :essed 2024 Mar 29).

2.3 ASTM Swot . >vd E230/E230M-17

ASTM Infarnational. ASTM E230/E230M-17, Standard
Spucificaticss”and Temperature-Electromotive Force
(EMF) Tabies for Standardized Thermocouples. West
(ansi ohocken, PA: ASTM International; 2017.

2.4 Conditionally Normative References

The product-type-specific marked
“conditionally normative” are normative depending
mounted roadway luminaire is being measured, then
UL 1598 is normative, but UL 1993 and UL 153 are not
normative.

standards

2.4.1 UL 153. Underwriters Laboratory. UL 153, 13th ed.,,
UL Standard for Safety — Portable Electric Luminaires.
Northbrook, IL: UL; 2022 Sep 26.

2.4.2 UL 1598. Underwriters Laboratory. UL 1598, 5th
ed., UL Standard for Safety — Luminaires. Northbrook, IL:
UL; 2024 Jan 31.

2.4.3 UL 1993. Underwriters Laboratory. UL 1993, 6th
ed., UL Standard for Safety - Self-Ballasted Lamps and
Lamp Adapters. Northbrook, IL: UL; 2023 Feb 17.

2.4.4 UL 2108. Underwriters Laboratory. UL 2108, 2nd
ed., UL Standard for Safety — Low Voltage Lighting
Systems. Northbrook, IL: UL; 2015 Dec 7.
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