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Costa Rica - Installation for constant
temperature integrating sphere, IK level tester
and IP waterproof test

India — Constant Temperature Integrating
Sphere Spectroradiometer System LPCE-2(LMS-
9000B) Installation and Training

Kenya — Lisun engineer Provide the installation
and training for constant temperature
integrating sphere system

Europe - Installation and training LED test
instruments in Spain, UK and Germany
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LISUN IS-*MT Constant Temperature Integrating Sphere is fully meet IES LM-82 Clause 4.4.

Specifications:

« Diameter: IS-0.3MT (0.3m), IS-0.5MT (0.5m), IS-1.0MT (1.0m), IS-1.5MT (1.5m), IS-1.75MT (®1.75m), IS-2.0MT (®2.0m). Other size can be
designed according to your request.

« Painting material of integrating spheres is according to CIE Pub.No.84 (1989)

* The painting material is BaSO4 coating: p (A) 20.96 (450nm~800nm) and p (A) 20.92 (380nm~450nm)

* Fine diffuse reflection: Reflectance p=0.8 and accuracy of p (A) <1.5%

« Build-in all functional lamp testing jigs: for E40/E27, T5/T8/T12 tubes and the testing holder base for LED and other luminaires. All samples
under test can be installed both up and down directions in the sphere.

- Power cable, power terminal and auxiliary lamp position are built-in (Auxiliary lamp is optional).

» Power cable and socket are build-in. It is convenient to power on the lamp under test

» Two photo detector ports, one optical fiber port and temperature sensor hole are built-in

« Constant Temperature controlled range: 25°C-55°C (refer to the environmental temperature with 25°C): Temperature Increasing tolerance:
+1°C and Temperature Down tolerance: +2°C

« Build-in cross laser can help to install the standard lamp and the lamp under test in the center of the integrating sphere
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Cross Laser for Integrating Sphere

Applications:

The integrating sphere works with a Spectroradiometer to do the photometry, colorimetry and radiometry parameters measurement:
* IS-0.3M/1S-0.5M is for LEDs, LED modules, mini LED bulbs & other small lamps. The flux testing range is 0.001 to 1,999 Im.

« IS-1.0MT is for CFL or LED bulbs. The flux testing range is 0.1 to 199,990 Im.

* IS-1.5MT/IS-1.75MT is for CFL, LED bulb and tube, fluorescent lamp, CCFL. The flux testing range is 0.1 to 1,999,900 Im.

* IS-2.0MT is for HID lamps or high power lamps. The flux testing range is 0.1 to 1,999,900 Im
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Copyright 2012 by the llluminating Engineering Society of North America.

Approved by the IES Board of Directors,February 13, 2012 as a Transaction of the llluminating Engineering
Society of North Ametrica.

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 [ES.

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
themto Rita Harrold, Director Educational and Technical Development, at the above address for verification and
correction. The IES welcomes and urges feedback and comments.
ISBN # 978-0-87995-266-2

Printed in the United States of America.

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, whether special, indirect, conseguential or compensatory, directly or indirectly
resulting from the publication, use of, or reliance on this document

In issuing and making this document available, the IES is not undertaking to render professional
or other services for or on behalf of any person or entity. Nor is the IES undertaking to perform any
duty owed by any person or entity to someone else. Anyone using this document should rely on his
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 circumstances.

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.
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IES Approved Method for the Characterization of
LED Light Engines and LED Lamps for Electrical
and Photometric Properties as a Function of
Temperature

INTRODUCTION

The performance (e.g., luminous flux, life) of light
emitting diodes (LEDs) depends strongly on the tem-
perature at the LED junction, and this temperature
can vary depending on how the LED is integrated
into the luminaire and on the application environ-
ment. LED light engines and integrated LED lamps
are used in many different types of luminaires includ-
ing those for decorative lighting and non-directional
applications.

Generally, LED performance, in terms of luminous
flux, luminous efficacy, color, and life, is affected by
the temperature at the LED junction. During opera-
tion, the LED junction temperature can reach as high
as 150°C. At such temperature, the amount of ther-
mal energy transferred 1o the ambient environment
via radiation is very small. Therefore, conductive
and convective thermal energy transfer techniques
are employed to limit the LED junction temperature
within the upper limit for the luminaire design. Active
or passive heat sinks or combinations of these are
typically used to effectively control the LED junction
temperature to the luminaire design value.

When an LED light engine or integrated LED lamp
is used in a luminaire, the thermal environment near
the LED is altered by both the luminaire design and
the application environment. By measuring the per-
formance characteristics of an LED light engine or
integrated LED lamp at various temperatures, the
luminaire manufacturer can model the expected light
output of a given luminaire design by measuring the
operating temperature of the LED light engine or
integrated LED lamp in the luminaire. For luminaires
that cannot be measured as a complete system,
modeling the light source portion for light output
temperature dependence shall be an option.

1.0 SCOPE

The intent of this document is to establish consistent
methods of testing and data presentation for ease
of interpretation and comparison, which will assist

Juminaire manufacturers in selecting suitable LED
vilight engines and integrated LED lamps for each
fgluminaire product. This approved laboratory method
S;defines the procedures to quantify the performance
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of LED light engines and integrated LED lamps as a
function of temperature.

2.0 NORMATIVE REFERENCES

2.1 IES Testing Procedures Committee,

|IES LM-78-2008 Approved Method for the Electrical
and Photometric Measurements of LED Light
Sources, New York: llluminating Engineering Society
of North America.

2.2 ANSV/IES Nomenclature Committee

ANSI/IES RP-16-2010, Nomenclature and Definitions
for llluminating Engineering.

3.0 DEFINITIONS

3.1 Measurement Units

Electrical measurement units are the volt, the
ampere, and the waitt. The thermal temperature
measurement unit is degrees Celsius. The unit of
photometric flux is the lumen. The unit of luminous
intensity is the candela. The unit of correlated color
temperature is the Kelvin.

32  LED Light Engine (ANSVIES RP-16-2010)

An integrated assembly comprised of LED packages
(components) or LED arrays (modules), LED driver,
and other optical, thermal, mechanical and electrical
components. The device is intended to connect direct-
ly to the branch circuit through a custom connector
compatible with the LED luminaire for which it was
designed and does not use an ANSI standard base.

3.3 LED Lamp, Integrated (ANSIIES RP-16-
2010)

An integrated assembly comprised of LED packages
(components) or LED arrays (modules), LED driver,
ANSI standard base and other optical, thermal,
mechanical and electrical components. The device
is intended to connect directly to the branch circuit
through a corresponding ANS| standard lamp-holder
(socket).

3.4 Unit Under Test (UUT)
The unit tested is an LED light engine as defined in

Section 3.2 or an LED lamp, integrated as defined
in Section 3.3.

Sold to;TUV SUD CHINA, 01858387
Not for Rosale 201¥5/14 9:45:27 GMT
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35 Heat Sink

A device attached to an LED assembly (package,
array or module) to dissipate heat.

3.6 Thermal Chamber

A chamber used to maintain a local ambient tem-
perature.

4.0 AMBIENT AND PHYSICAL TEST
CONDITIONS

4.1 General

This approved method characterizes the UUT per-
formance (e.g., lumen output) as a function of the
temperature at manufacturer-specified temperature
monitoring points. Manufacturer-specified tempera-
ture monitoring points shall be used for compliance
with this test method. The performance of the UUT
itself (e.g., lumen output) is determined as a func-
tion of temperature at the manufacturer-specified
temperature monitoring points. These performance
characteristics can then be estimated over the range
of temperatures set by the maximum and minimum
temperatures at which the UUT only was tested
using a simple curve-fit to the measured values.
Using this information, the performance of the UUT
in a luminaire can be estimated by measuring the
temperature of the manufacturer-specified tempera-
ture monitoring points while the UUT is operated
in the luminaire at specified operation (e.g., in-situ)
conditions and by comparing this to the performance
curve derived from the UUT only measurements.

UUT driver electronics may be affected by the operat-
ing temperature. Proximity of the driver electronics to
the heat-generating LEDs can result in higher driver
component temperatures than are assignable due to
general ambient temperature. Manufacturers of LED
drivers may specify a maximum operating tempera-
ture and identify a temperature monitoring point(s).
The driver temperature monitoring point(s) tempera-
ture is correlated with the temperature of the most
temperature sensitive component(s) of the driver elec-
tronics. The driver temperature monitoring point(s)
when provided shall be monitored during testing.

For the purpose of this document, the UUT manufac-
turer-specified temperature monitoring point(s) tem-
perature is (are) denoted as T, and manufacturer-
specified temperature monitoring point for the driver
is denoted as Ty.
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All components of the UUT shall be subject to the
same environmental conditions, even though the
elements of the assembly may not be mechani-
cally connected (e.g., the driver, though electrically
connected, is mechanically separated from LED
modules).

4.2 Temperature Monitoring Point
Measurement

The temperature monitoring point shall be identi-
fied by the requester or the UUT manufacturer. The
requester shall identify and diagram a UUT tempera-
ture monitoring point, Ti, and a driver temperature
monitoring point Ty if applicable.

A variety of temperature measuring devices may be
used such as thermocouples or thermistors. If therm-
istors (temperature sensitive resistors) are used,
they should be calibrated against a known standard.

The temperature measuring device shall be chosen
such that it does not conduct a significant amount of
thermal energy away from the UUT. The temperature
measurement device shall have a calibration with
an expanded uncertainty (k = 2) of less than 1° C.
The temperature measuring device(s) shall be ther-
mally and mechanically attached to the requester or
manufacturer-specific test point(s) throughout the
duration of the tests.

43 Seasoning

For the purposes of characterizing the UUT with
respect to temperature, the UUT does not require
seasoning.

4.4 Thermal Environment

There are several methods for controlling the tem-
perature of the UUT. The difficulty is integrating the
photometric measurement of the UUT while control-
ling the temperature of the UUT. One such method
is placing the UUT into a temperature controlled
integrating sphere. Additional methods include: a)
mounting the UUT to a thermoelectric cooler (TEC),
or b) mounting the UUT in a temperature chamber
that only controls the local environment around the
UUT. The most important aspect is to ensure that
the method of controlling the UUT temperature has
a heating equivalence similar to the application of the
UUT. For example, if heat is applied at one end of the
heat sink with a thermoelectric cooler, this may be
equivalent to a temperature chamber using convec-
tion to control the UUT temperature.
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Regardless of the temperature controliing method,
the Ty of the UUT operating at the electrical condi-
tions specified for the test shall be set to the speci-
fied temperature within a tolerance of £2° C. For the
initial photometric measurements (see Section 6.1)
the ambient environment shall follow the procedures
in IES LM-79-08.

Photometric detector(s) shall remain within their
temperature tolerance range throughout planned
testing, as detector thermal variation can introduce
increased uncertainties.

4.5 Stabilization

Before all photometric measurements are taken at
any given temperature, the UUT shall be operated
long enough to reach stabilization and tempera-
ture equilibrium. The time required for stabilization
depends on the UUT. It should be judged that stabil-
ity is reached when the variation (maximum ~ mini-
mum) of at least 3 readings of the light output and
electrical power over a period of 30 min, taken 15
minutes apart, is less than 0.5 %, and the readings
shall not be increasing or decreasing monotonically.
The stabilization time used for each UUT shall be
recorded.

5.0 ELECTRICAL TEST CONDITIONS

5.1 Electrical Settings

The UUT shall be operated at the rated voltage (AC
or DC) according to the manufacturer's specification
of the UUT for its normal use. If the UUT has dim-
ming capability, measurements shall be performed
at the maximum light output power condition. If the
UUT has multiple modes of operation including vari-
able CCT, measurements may be made for different
modes of operation (and CCTs) if necessary, and
such setting conditions shall be clearly documented
in the test report.

5.2 Circuits

For UUTs requiring DC input power, a DC digital volt-
meter or muiitmeter (DVM or DMM in voltage mode)
and a DC digital ammeter (DMA) or current shunt/
DVM (or DMM in current mode) combination shall be
used. The DVM shall be connected across the elec-
trical inputs of the UUT; the DMA or current shunt/
DVM (or DMM in current mode) shall be connected
in-line in the return lead of the circuit. Reported
wattage is the product of the measured current and
voltage. The voltage, current and wattage shall be
documented in the test report.

Sclancesand Te
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For UUTs requiring AC input power, an AC digital
power analyzer shall be connected between the
AC power supply and the UUT. The voltage sensing
leads shall be connected across the electrical power
inputs of the UUT. Input power as well as input volt-
age and current shall be measured and reported.

53 Electrical Measurement Uncertainties

The uncertainties for DC voltage and DC current
measurement shall be < 0.2 %.

The expanded uncertainties for AC voltage and AC
current measurements shall be = 0.2 % for the range
used. The expanded uncertainty for AC power mea-
surement shall be = 0.25 %. In addition AC measure-
ment instruments shall measure accurately up to the
50th harmonic of the AC fundamental frequency.

6.0 TEST METHOD AND PROCEDURES

6.1 Room Temperature Measurement Using
Absolute Photometry Measurement Methods

6.1.1 Room Temperature Initial Measurement

The UUT shall be first tested for electrical and pho-
tometric characteristics in accordance with the test-
ing methods specified in IES LM-79-08 Section 9.
Record electrical power P, (W), total luminous flux &
(Im), and optionally, chromaticity coordinates (x,y.),
(u'i,v%), and correlated color temperature CCT; (K).
Record the UUT manufacturer-specified tempera-
ture monitoring point temperature(s), Tv as T, and
the manufacturer-specified temperature monitoring
point(s) for the driver, Ty as Ta;.

6.1.2 Room Temperature Calibration
Measurement

As the second step, the UUT shall be measured with
a device that controls the temperature(s) Ts (Ts; ) of
the UUT. Use the temperature controlling method
(Section 4.4) to adjust the thermal environment so
that Ty is the same as the room temperature initial
measurement in Section 6.1. Record the value of Ty
as Tro. While keeping T:, constant, measure the elec-
trical power P, total luminous flux @, or luminous
intensity kb at the defined spatial point, and optionally,
chromaticity coordinates (Xo,yo), (U's, V'), and corre-
lated color temperature CCT, if recorded during the
initial measurement.

The correction factors between the room tempera-
ture initial measurements and room temperature

. calibration measurements shall be determined as:

3
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Electric power correction factor:

Cpover =2 (1)

ower T
R

Luminous flux correction factor:

q)i
C;]ux (DTO (2a)
or ®
Crus == . (2b)
[}}
Chromaticity corrections:
A,\'=X1‘_X0'A‘v=),i_.y(] (38)
or
A, =u=tly, A, =Vi—v} (3b)
Ay = CCT, - CCT, . (4)
6.2 Measurement with Temperature Controlled

Device

When the UUT is measured with a device that con-
trols the temperature T, of the UUT (see Section 4.4),
the photometry measurement can be made either as
flux integration or a directional measurement.

Flux Integration Measurement: A flux integrating
device of any geometry of sufficient size to con-
tain the UUT with a method to control the critical
temperature values per Section 4.4 may be used.
Acceptable realizations include but are not limited
to the following: a) a temperature controlling method
coupled with an integrating sphere using a 2z or
4z configuration; and b) a temperature controlling
method coupled to a pseudo-integrating device such
as a tube lined with white reflecting material and a
cosine corrected spectrometer head mounted on
the bottom.

Directional Measurement: The measurement can
be made at a single spatial point defined and
selected by the initial measurement of luminous
intensity, / (cd).

Note: for a narrow beam DUT (Device Under Test)
the sensitivity of the angular beam properties with
the change of temperature should be investigated.

In either of the above measurements, once the UUT
with the temperature controlling method is coupled
to the measurement system, they shall not be sepa-
rated until the measurements are complete.

8dences and T
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6.2.1 Measurement at Temperature Ty + 25°C

Adjust the temperature controlling method so that 7,
reaches no lower than T, = Tyo + 25°C. Record this
value as T,. Measure the electrical power Py, photo-
metric and colorimetric properties, total luminous flux
&, or luminous intensity I, and as optional, chroma-
ticity coordinates (xi,y1), or (U*,vy), and correlated
color temperature CCT,.

Record the corrected results for the first elevated
temperature Ty = Tp1 8S:

P = Cpmn:rPI (5)

q) = q}llx (I)I (ea)
or

® =Gy . (sb)

And as optional,

X=x+4A,,y =y+A, (7a)
or

U =u+A,, V' = Vi+A, (7b)

CCT = CCT+A . (8)

6.2.2 Measurement at Temperature Tpg + AT

A temperature difference, A7, is selected or provid-
ed. AT may be a positive value or a negative value.
Adjust the temperature controlling method so that Ty
= Tvo + AT. Record this value as Ty.. Measure the
electrical power P, total luminous flux @, or intensity
L, and optionally, chromaticity coordinates (x,z), or
(U, V%), and correlated color temperature CCTo.

Record the corrected results for Ty = T2 as:

P = CpP) ©
®=C, P, (10a)
or
q) = Cﬂule . (1 Ob)

And as optional,
X=x+A,y =yn+hA, (11a)
or
U =u,+A, vV = vi+A, (11b)

CCT = CCT; + Ay . (12)

6.2.3 Measurement at Additional Temperatures

Additional measurements at other temperature other
than Tye + 25°C and Tpg + AT can be performed
with the same procedure in Section 6.2. Record the
resuits calculated in a similar manner to Section 6.2,
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7.0 REPORTING REQUIREMENTS REFERENCES
The following shall be included in the test report for 1. Alliance for Solid-State lllumination Systems
each T, at each setting condition: and Technologies (ASSIST). 2009. ASSI/ST
recommends...Recommendations for testing
a) Input power (W) and evaluating white LED light engines and
b) Input valtage (V) integrated LED lamps used in decorative lighting
¢) Input current (A) luminaires. Vol. 4, Iss. 1, revised April 2009.
d) Luminous flux (im) Troy, NY: Lighting Research Center, Rensselaer
e) Luminous efficacy (Im/W) Polytechnic Institute. Internet: hitp://www.
f) Chromaticity (x, y or u', V'), as optional Irc.rpi.edu/programs/solidstate/assist/pdf/
g) Correlated color temperature (K) as optional AR-LEDLightEngine-revAptil2009.pdf.
h) Monitored driver temperature, Ty
i) Testdate 2. Lighting Handbook, 10th Edition, New York:
j ) Test facility lluminating Engineering Society of North
K) Test instrumentation America, 2011.
[') UUT description
m) Internal procedure reference 3. ASTM Standard E230-03, Standard Specification
and Temperature-Electromotive Force (EMF)
Table 1 shows the recommended table format for Tables for Standardized Thermocouples, ASTM
the test report. International, West Conshohocken, PA, www.
astm.org.

Table 1. Recommended Table Format for the Test Report

Test date, facility, equipment, and operator

UUT description (manufacturer, description, catalog number)

It applicable, UUT driver description (manufacturer, description, catalog number, input and output
parameters)

Description of test method including testing configuration.

Internal procedure reference

First Elevated Second Elevated
Initial Temperature Temperature Temperature (per
(Initial + 25°C) Test Requesters)

Measured temperature of Ty (or Tg)

Input power (W)

Input voltage (V)

Input current (A)

Luminous flux (Im)

Luminous efficacy (Im/W)

CIE chromaticity (x,y or u',v)
(as optional)

Correlated color temperature (K)
(as optional)

Uncertainties
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