ENGINEERING SOCIETY

IES Approved Method Measuring
Luminous Flux and Coi<r
Maintenance of
Remote Phosphor
Components


https://www.stdhive.com/standards/ies-lm-86-15-pdf/

IES LM-86-15

IES Approved Method: Measuring
Luminous Flux and Color Maintenance of
Remote Phosphor Componenz

Publication of this report
has been approved by IES.
Suggestions for revisions
should be directed to IES.


https://www.stdhive.com/standards/ies-lm-86-15-pdf/

IES LM-86-15

Copyright 2015 by the llluminating Engineering Society of North America.
Approved by the IES Board of Directors, May 27, 2015, as a Transaction of the llluminating Engineering Society
of North America.

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

Published by the llluminating Engineering Society of North America, 120 Wall Street, New York, New York 10005.
IES Standards and Guides are developed through committee consensus and produced by the IES Office in
New York. Careful attention is given to style and accuracy. If any errors are noted in this document, please
forward them to the Director or Manager of Technology, at the above address for verification and carrection.
The IES welcomes and urges feedback and comments.

ISBN- 978-0-87995-318-8

Printed in the United States of America.

DISCLAIMER

IES publications are developed rough the consensus standards development process
approved by the American Ncaianal Standards Institute. This process brings together volunteers
representing varied viewprint, and interests to achieve consensus on lighting recommendations.
While the IES adminisiers thz process and establishes policies and procedures to promote
fairness in the developri ant of consensus, it makes no guaranty or warranty as to the accuracy
or completeness < f ar./ information published herein. The IES disclaims liability for any injury
to persons or prope ™y, or other damages of any nature whatsoever, whether special, indirect,
consequentizi ar compensatory, directly or indirectly resulting from the publication, use of, or
reliance on his cocument.

In is¢ 1ing and making this document available, the IES is not undertaking to render professional
or'athur services for or on behalf of any person or entity. Nor is the IES undertaking to perform
a2V dui/ owed by any person or entity to someone else. Anyone using this document should
rely on'nis or her own independent judgment or, as appropriate, seek the advice of a competent
professional in determining the exercise of reasonable care in any given circumstance.

| The IES has no power, nor does it undertake, to police or enforce compliance with the contents of
this document. Nor does the IES list, certify, test or inspect products, designs, or installations for
compliance with this document. Any certification or statement of compliance with the requirements
of this document shall not be attributable to the IES and is solely the responsibility of the certifier
or maker of the statement.



https://www.stdhive.com/standards/ies-lm-86-15-pdf/

Prepared by: The Subcommittee on Solid-State Lighting of the
IES Testing Procedures Committee

LM-86 Working Group

Eric Bretschneider, Technical Coordinator

Dan O’Hare, Technical Coordinator

A. Baker
R. Hechfellner

S. Longo
E. Radkov

Solid-State Lighting Subcommittee

Emil Radkov, Sub-Chair

C. Andersen
J. Anderson
Behnke*

. Berger

. Bergman

. Besmanoff*
. Bloomfield*

. Broughton*
Burns*
Chan*

Choi*
Chou*

. Chowdhury*

. Connelly*

. Cook*

. Creveling*

Dakin*

. Daubach*

Davis*

. Eckel*

. Elizondo*

. Ellersick*

. Ellis

Fox*

. Gaines”

. Gelder*

>COUNTUrICCXROPUCUCAMOWIITT

. Bretschneider

M. Grather

Y. Guan*

K. Haraguchi
T. Hernandez*
J. Hickman*
Y. Hiebert*

M. Hodapp*

J. Hospodarsky

B. Hou*

J. Hulett

P. Hung*

A. Jackson
D. Jenkins
A. Jeon”

J. Jiao

J. Kahn*

D. Karambelas
T. Kawabata*
S. Keeney*
T. Koo*

M. Kotrebai
B. Kuciler

J. e~

R Lee

. Lee*

M. Lehman*
< Leland”

*

K. Liepmann
S. Longo

M. Lu*

J. Ludyjan*
R. Ma*

V. Mahajan*
J. Marella
M. McClear*
G. McKee

J. Melman’
C. Mille:

M. Nadal

D nava

D. NerI*

B. Neale*

A. Nishida*
M. O'Boyle*
D. O'Hare*
Y. Ohno*

M. O'Regan*
M. Pabst*
D. Park*®

M. Piscitelli*
M. Poplawski*
B. Primerano*
M. Raffetto”
B. Rao*

IES LM-86-15

I. Rasputi.'s*
. Rchman
Roag*
Ryk ywski*
. 3ahaja”
Ivl. Sapcoe
J. Schutz

K. Scott

G. Steinberg
H. Steward*
D. Szombatfalvy*
R. Tuttle

T. Uchida*

V. Venkataramanan*
Y. Wang*

J. Welch*

K. Wilcox*

B. Willcock*
V. Wu*

W. Xu*

J. Yon

R. Young*
W. Young*
G. Yu*

J. Zhang

Y. Zong*

m=Xm

* Advisory Member
** Honorary Member


https://www.stdhive.com/standards/ies-lm-86-15-pdf/

IES LM-86-15

IES Testing Procedures Committee

Cameron Miller, Chair
Becky Kuebler, Vice Chair
David Ellis, Secretary
Jianzhong Jiao, Treasurer

C. Andersen
L. Ayers*

A. Baker*

P. Behnke*

R. Berger

R. Bergin*

R. Bergman*
J. Blacker*

C. Bloomfield*
E. Bretschneider
K. Broughton*
E. Carter*

D. Chan*

P. Chou*

G. Connelly*
J. Dakin*

R. Daubach*
L. Davis*®

J. Demirjian*
P. Elizondo*
D. Ellis

P. Franck®

M. Grather

Y. Guan®

K. Haraguchi*
R. Heinisch*
K. Hemmi*

T. Hernandez*
R. Higley*

R. Horan**

J. Hospodarsky
S. Hua*

J. Hulett

P. Hung

D. Husby**

A. Jackson

D. Jenkins*

J. Jiao

D. Karambelas*
H. Kashani*
T. Kawabata*
R. Kelley*

T. Koo*

M. Kotrebai
B. Kuebler

J. Lawton*

J. Lee*

L. Leetzow*

J. Leland”
K. Lerbs*
R. Levin*

I. Lewin*

R. Li*

K. Liepmann*
S. Longo

R. Low*

M. Lu*

J. Marella
P. McCarthy
G. McKee
C. Miller

F. Morin*
M. Nadal*
D. Nava®

B. Neale*
Y. Ohno*

J. Pan*

D. Park*

N. Frimenovic”

E. Periins
NV Piszitell*i
G. Munk®

E. Radkov
D. Randolph*
C. Richards*
E. Richman*
K. Rong*

M. Sapcoe
J. Schutz

A. Serres®
A. Smith

R. Spec' *
L. Staffora®
G. S =inberg
R. Tutle
I.Uchi ja*

K Wagner*
J. Walker*
H. Waugh*
J. Welch*

K. Wilcox*
B. Willcock*
V. Wu*

J. Yon

R. Young*

J. Zhang*

* Advisory Member
** Honorary Member


https://www.stdhive.com/standards/ies-lm-86-15-pdf/

IES LM-86-15

Please refer to the IES Bookstore after you have purchased this IES Standard,
for possible Errata, Addenda, and Clarifications, www.ies.org/bookstore.

Contents

INtrOdUCHION. . . . . 1
1.0 SCOPE . . .o 1
2.0 Normative References. . . ... ... 1
3.0 DefinitioNs . ... ... e 1
3.1 AirTemperature (Ta). . . . oo it e 1

3.2 Average Irradiance on DUT (Baveput) - -« -« v v oo v v i e o1

3.3 Average Surface Temperature (Tsavg) - - - - - - oo i e N 2

3.4 Conversion Efficacy (Kconv) - - - - - -« v oot 2

3.5 Conversion Efficacy Maintenance . ............... . .. . . 2

3.6 Device Under Test (DUT) . ... 2

3.7 Emission Surface and Clear Aperture . ....................... D ) A 2

3.8 Excitation Surface ......... ... . .. 2

3.9 Failure of DUT . . . ... 2

3.10 Maintenance Pump LED SoUrce . . . ... ... .. .. i 2

3.11 Maintenance Test . . ... ... ... 2
3.12 Maximum Surface Temperature (Tsmax): - - - - - C v o o e e e e e 2

3.13 Measurement Interval. . . ... ... ... . 2
3.14 Reference Pump LED Source . . ... ... .. . 2

3.15 Remote Phosphor . ... ... . 3
3.16 Remote Phosphor Component . .. - . .. . . . 3

4.0 Pump LED Sources and Electrical lequirements . ... ........ ... ... .. 3
4.1 Pump LED SOUICES . ... (.. 3
4.1.1 Pump LED Sourca.characteristics . . ... ... e 3

4.1.2 Measurement/of i“ump LED Source Characteristics .. .......... ... ... ... ... .... 3

4.2 Power Supply Elrctric requirements. . ... ... ... 3

5.0 Physical and Envircnr.iental Conditions for Maintenance Test . . .......................... 3
LT T 1= 15 o= T = 3
5.1.7. iomperature on DUT Surfaces . . . . . ...t e 3

R1.2 AIr Temperature. . . ... 3

R 2 AT FlOW . .. e e 4

S Humidity. . ..o 4

v 0 Photometric Measurement . . . ... .. ... e 4
6.1 Pump LED Source Measurement . . ... ......... . ... .t 4

6.2 Pump LED Source Radiant Flux Maintenance. . ............. .. ... ... ... . ... .. ...... 4

6.3 Measurements of Photometric and Color Characteristics. .. ......................... 4

6.4 Conversion Efficacy Calculation. . ........ ... ... ... . .. . . . . 4


https://www.stdhive.com/standards/ies-lm-86-15-pdf/

IES LM-86-15

7.0 Maintenance Test Procedures . .. ........... .. i e
7.1 Seasoning Or AQiNg . . .. ... .ot
7.2 DUT Exposure to Pump LED Sources (Irradiance). . . ............. ... ... ... ... ......
7.3 DUT Maximum Surface Temperature .. ............... . .. ..
7.4 DUT Average Surface Temperature. . .. ... .. e
7.5 Test Duration, Measurement Interval, and Time Keeping ............................
8.0 Test RepPort. . .. ..o
Informative References . . .. ... ... e
Annex A Conversion Efficacy of Remote Phosphor Components . . . .....................

Annex B Recommendations for Surface Temperature Measurements and Thermocounle Jsae .. ..
Annex C Thermal Test Recommendations ............ ... ... ... ... . ... ... ... 0 .. ......
Annex D Photometric Measurement Recommendations . ... .................0 ... ... .. ......


https://www.stdhive.com/standards/ies-lm-86-15-pdf/

