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1 APPLICATION FOR TESTING

Koopman B.V., Molenvliet 2, 3961 MV Wijk bij Duurstede, The Netherlands submitted one
luminaire marked as IL-P595K4N. The applicant desired an evaluation for the Energy Investment
Allowance according the TM21, LM80 and NEN-EN-IEC 62722-2-1.

The measurement values were recalculated to a TM21 LgoBs5 test report
(details given in Annex 1).
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2 EXAMINATION

The examination was carried out in accordance to the relevant paragraphs of the
NEN-EN-IEC 62722-2-1 standard.

The ISTMT follows the requirements of ANSI/UL 1598 with the following additions:

- One thermocouple is attached to the highest temperature LED package in the luminaire
(designated TMP gpor Ts). The highest temperature of the LED package in the luminaire is found
in the LM80 report. One additional thermocouple is attached to the Tc point of the power
supply/driver. This point is referred to as TMPps or T..

An AC voltage of 240 V with a frequency of 50 Hz was applied to the luminaire. After an
stabilization time of 4 hours the temperatures TMP gp and TMPps are measured. Also the output
current of the driver is measured, this total (DC) output current is divided over the LEDs. The
luminaire contains 84 LED’s. The LED module consists of 14 parallel LED’s and 6 in series. The
LED chip current is therefore the output current of the driver divided by 14.

The electrical parameters of the IL-P595K4N are measured by means of a calibrated Yokogawa
WT310.

The ambient temperature during the measurement was 25 + 1°C

Date of measurement: 27-10-2021.
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3 RESULTS OF EXAMINATION

Luminaire information and measured LED current

Test date: 27-10-2021

Type Reference: IL-P595K4N

Lamp controlgear used Inter Light IL-X3D40

Total current (to LED module) 760 mA

Measured LED current 54,286 mA
ISTMT results

Test date: 27-10-2021

25 °C ambient temperature
Temperature measurement
position
Measured temperature [°C]
Soldering point LED TMP gp (Ts) 27,5
PowerSupply TMP5ps (T,) 49,6

Luminous Flux and Efficacy

Value
Total luminous flux 3944 | Im
Total consumed power 30 | Watt
Luminous Efficacy 131,5 | Im/Watt
Stabilisation time 90 | minutes
Electric parameters

Value
Applied voltage 230|v
Consumed Power 30 | watt
Power Factor 0,95]-
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TM-21 Report

Table 1: Report at each LM-80 Test Condition

&
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IL-P595K4N
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Table 2: Interpolation Report

ed on in-situy temperature entered)

Company: DEKRA Cerification B.W.

Date: 09-11-2021

Description of LED Light Source Tested T p a5 00
{manufacturer, model, =1 CC) !
catalog number) Taq (K) 35815
Test Condition 1 - 85°C Case Temp Test Condition 2 - 85°C Case Temp Test Condition 3 - 85°C Case Temp 4 1,569E-06
Sample size 25 Sample size 25 Sample size 25 B, 1,001
Mumber of failures 0 Mumber of failures 0 Mumber of failures 0 T=2 (®C) -
DUT drive current used DUT drive current used DUT drive current used
Tz (K -
inthe test (mA) 100 in the test (mA) 100 in the test (mA) 100 =2 ()
Test duration (hours) 9.000 Test duration (hours) 9.000 Test duration (hours) 9.000 [+ 7} -
Test duration used for 4000,0 - Test duration used for 4000,0 - Test duration used for 4000,0 - B -
projection (hour to hour) 90000 projection (hour to hour) 90000 projection (hour to hour) a000,0 =
Tested case Tested case Tested case
E K -
temperature (°C) 85 temperature (°C) 85 termperature (*C) 85 ”'l
a 1,569E-06 a #DIVIO! a #DIVI0! A -
B 1,001 B #DIVIO! B #DIVIO! = 1,001
Reported LO0({9k) ~54000 Reported L90(9k) =0IVI0! Reported L90(9k) 2DVl T..(C) 27 50
fhours) (hours) (hours)
T (K) 300,65
a 1,569E-06
Reported L90{9k) -
54000
at 27 5°C (hours)
Report Generated By: J. Réttjers Motes:
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Instructions

“ellow fields are completed by the
user. Fields not used should be left
blank. Cyan fields are calculated
based on user entries.

First, enter a description of the LED
light source tested. Then complete
the fields labeled "LM-20 Testing
Details™. Test duration must be at
least 6,000 hours. If onhy one case
temperature data set is to be used
(no interpolation), complete only
"Tested case temperature 17, If the in
situ values falls between two cases
temperatures, enter onhy those two
case temperature data sets in Tested
case temperature 1 and 2 in
ascending temperature order.

Mext, further te the right, in the
corresponding box(es) for each
tested case temperature, enter the
test data along with the time (in
hours) at which each measurement
was taken. Data entered must be
normalized then averaged measured
data (per TM-21 sections 5.2.1 and
5.2.2).

Enter drive current, in-situ
temperature data and the percentage
of initial lumens to project to in the
fields labeled "In-Situ Inputs™.

Results can be tailored to estimate
lumen maintenance at a specific time
by entering a walue (t) in the yellow
field. A complete TM-21 report wrill
appear on the next tab labeled
"Report™.

ANNEX 1:

TM21

TM-21 Inputs

Description of LED Light Source Tested

(manufacturer, model, catalog number)

IL-PS85KAN

LM-20 Testing Details
Tetal number of units tested per case temperature:
Number of failures:

Number of units measured:

Test duration (hours):

Tested drive current (ma):

Tested case temperature 1 (T, °C):

Tested case temperature 2 (T, °C):

Tested case temperature 3 (T, °C):

In-Situ Inputs

LM-80 Test Inputs

Test Data for &5 Test Data for 85°C Case Test Data for 85°C Case
Temperature ‘emperature Temperature

B DEKRA

2263991.50

Time Lumen Maintenance Time Lumen Maintenance Time: Lumen Maintenance
(hours) (%) (hours} (%) (hours} (%)
1000 99,86%
2000 59,74%
3000 99,57%
4000 95,42%
S000 99,26%
S000 599,13%
7ooo 98,97%
2000 898,82%
8000 98,64%

Drive current for each

LED package/array/module (maj:

In-sity case temperature (T, °C):

Percentage of initial lumens to project to (e.g. for
L, €nter 70

54,28
27,5

50

Results

Time (t} at which to estimate lumen maintenance
(hours}:

Lumen maintenance at time (i} (%)

Reported L90 (hours):

50.000
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ANNEX 2: LM80 TEST REPORT

AGGRECITEL

Totog Libir Bay Area Compliance Labs Corp.

TEST REPORT

According to AMSIIES LM-80-13
For

Shenzhen Runlite Technology Co.,Ltd
Building 415, Tantou tha 4th Industnal Estate, SongGang Town, BaoAn Distnct, ShenZhan,
China

*Model: P28351-W27SJ2K0OFE8F0-LX00

Report Type: Product Type:
Q000 Hours Test Raport LED Package

Test Engineer: |Fote Wang

Report Number: | RSZ180805531-10-M3

Test Date: 2018-09-06 to 2019-09-16

Report Date: | 2020-11-12

Reviewed By: |Bill Xiong / EE Engineer IP:‘."' K--F}f

Revised Note: I{;SIPTIW?;S report RSZ180005531-10-M2 s replaced by this report on

. | Test facility was located at Mo.69,Pulongcun  Fuxinhu Industrial Area,
Test Facility: Tangxia , Dongguan, Guangdong, China.

Bay Area Compliance Laboratories Comp. (Dongguan).
Mo B9 Pulongeun  Puxinhu Industrial Area, Tangxia |
Prepared By: |Dongguan, Guangdong, China.

Tel: +86-0760-BEASEEEE

Fax +B6-0T60-06050580

Accreditation: The 1AS Accradilation NMumber TL-460
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Bay Area Compliance Laboratories Corp. (Dongguan)
A No.69. Pulongeun, Puxinhn Industrial Area Tangxia .

Dongguan, Gua g China.
Bay Area Complianceyy/ Labs Corp, The [AS Accreditation Number TL-460

1 - General Information

1.1 Description of LED Light Sources
Sample Size:
50 PCS test samples were in good condition and received on 2018-09-05. The samples were numbered from 1 to 25 and 26 to 50.
"Manufacturer: Shenzhen Runlite Technology Co_ Ltd
*Part Number: P28351-W27TSJ2K0FESFO-LX00
*Part Type: LED Package

*Drive Level: DC 100mA
*Nominal CCT: 2700K
"Power: 1w

FAverage Current Density per LED die: 553 57TmA/mm?®
FAverage Power Density per LED die: 1.66W/ mm?
fCRI: 80
*Die Spacing: 0.15mm
Sampling Method:
LED samples for IESNA LM-20 testing consist of units built from a minimum of three manufacturing leis with each manufacturing lot

built from different wafer lots built on non-consecutive days.
These manufacturing lots are picked to represent a wide parametric distribution.

*Family products covered by this report:

According to ENERGY STAR"'Reunremem‘s for the Use of LM-80 Data, the following products can be coverad by this report base on
the information and declaration provided b; manufacturer. The information of these models shows that the covered products meet all
section 4 requirements of ENERGY STAR"™ Requirements for the Use of LM-80 Data (September 28, 2017)

This report covers the following models:

Fower Current .
Model Name (%%T] Series Parallel intgggity d?_';s[i%f:r g::rglr: bgtl\?\}sgrf%f C{L:;r;;t
(‘mem2) {mﬁufmmz) (mA) dies(mm)
P28351-W27 5J2KOFESFO-LX00 2700 z 1 0.102 553.57 100 0.15 100
F2RIHFNY I e AA =2200 3 1 0.102 553.57 100 0.15 100
F2BIHFY s AR =2200 1 3 0.102 533.57 100 0.15 300
*2B3GF YR s AC =2200 1 2 0.018 166.07 30 0.15 60
*2B35F s s AD =2200 2 1 0.018 166.07 30 0.15 30
F2RIHFY e e AR =2200 3 1 0.102 344 .45 100 0.15 100
*2B3RF e s AF =2200 3 1 0.102 26817 100 0.15 100
F2ZRIHFNEAE R O AG =2200 3 1 0.102 416.67 100 0.15 100
Note:

Table**"means internal code number, it can be Numbers or letiers.
AA~AG is not the part of our products code rules, we only use it to distinguish different size and different series-parallel modes of

chips.
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Bay Area Compliance Laboratories Corp. (Dongguan)
No.69, Pulongeun, Puxinbn Industrial Area Tangxia ,
Dongguan,

Bay Area Compliance A Labs Corp, The IAS Accreditation B
1.2 Standards and Reference Documentations

- ANSIIIES LM-80-15: IES Approved Method for Measuring Lumen Maintenance of LED Light Sources.
=  CIE 127:2007: Measurement of LEDs
- ENERGY STAR® Requirements for the Use of LM-80 Data (This standard was not accredited by 1AS)

1.3 Testing Equipment

Device Manufacture Model Na Serial No Calibration date |Calibration due date]
D'ams':;?r;a""g EVERFINE Diameter 0.3m 1011119 2019-03-08 2020-03-07
Programmable Test
EVERFINE LED300E 1008002 20159-03-08 2020-03-07
Power for LEDs
High accuragr aray EVERFINE HAAS-2000 1012016T 2019-03-08 20200307
spectroradiometer
sta r;d;[:‘:icl:ght EVERFINE D062 G100278CJ7351208 2018-12-24 2018-12-24
Precision digital
stabilized DC power EVERFINE WYB05-V110 G115987CJT321114 2019-03-08 20200307
supply
Multiayer aging BACL B2-270 20023 2019-03-10 2020-03-09
machine
DC Power Supply BACL B12001-12 90023 2019-01-07 2020-01-07

1.4 Drive Level

Samples are driven with a constant direct current (DC) during maintenance test, photometric and electrical measurement. The current
value was regulated to within +3% of the specified value of the manufacturer during maintenance test, and was within +0.5% during
photomefric and electrical measurement test.

1.5 Ambient Conditions for Maintenance Test

For lumen maintenance test, samples within one data set, were installed on cooling boards in thermal chambers with minimal
ambient airflow. The case temperature and ambient temperature was monitored by thermocouples which one was soldered fo the
coldest DUTs' case (TMP.gp) location, while the other is mounted at a distance of 5 mm above the TMP location.

During life testing, TMP = of the coldest LEDs were maintained at a temperature that was greater than or equal to 2°C helow the
corresponding nominal case temperature. Surrounding air was maintained at a temperature that was greater than or equal to 5°C
below the corresponding nominal case temperature. Thermocouples were shielded from direct DUT opfical radiation and comply with
ASTM E230 Table 1 “Special Limits".

Samples were connected to DC power supply in series circuits with a constant current. The forward current was regulated to within
+3% of the specified value of the manufacturer.

The relative humidity within chamber was kept less than 65% during test.
For photometry measurement, the ambient temperature during test was set to 25°C + 2°C, RH =65%.

1.6 Photometric Measurement Method and Uncertainty

Integrating sphere and spectroradiometer is used to measure luminous flux and chromaticity coordinate u'v'. 2m measurement was
used and sample was drived by DC power supply. The forward current was regulated to within £0 5% of the nominal value. The test
system was calibrated by halogen reference lamp. The ambient temperature during test was set to 25°C = 2°C, RH <65%. The
temperature measurement point was located in the sphere and the temperature was detected by a temperature probe.

The uncertainty of the light output (luminous flux) measurements is U=2.5% (K=2), at the 95% confidence level. The uncerainty of
the correlated color temperature measurements is U=20K (K=2), at the 95% confidence level. The uncertainty of the CRIl is U=2.5
(K=2), at the 95% confidence level.

The uncertainty of the temperature is U=0.8671°C (K=2), at the 95% confidence level.
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Bay Area Compliance Laboratories Corp. (Dongguan)
No.69, Pulongeun, Puxinhm Industrial Area Tangxia .

Dongguan, Guangdong, China.

The IAS Accreditation Number TL-460

Bay Area Compliance Laboratories Corp. (Dongguan) attested that all calibration has been performed using suitable standards
traceable to National Primary Standards and Intemational System of Units (S1).

1.8 Sample Set

Data Set 1: 85°C, 100mA

Part Number:

Number of Units:

Case Temperature:
Ambient Temperature:
Life Test Drive Current:

Measurement Current:

Data Set 2: 105°C, 100mA

Part Number:

Number of Units:

Case Temperature:
Ambient Temperature:
Life Test Drive Current:

Measurement Current:

P28351-W27SJ2K0FESFO-LX00
25

=83°C

=80°C

100mA

100mA

P28351-W275J2K0FEEFO-LX00
25

=103*C

=100°C

100mA

100mA
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Bay Area Compliance Laboratories Corp. (Dongguan)

2 - Summary of Test Result

No.69, Pulongeun, Puxinbu Industrial Area Tangxia |
Dongguan, Guangdong, China.
The IAS Accreditation Number TL-460

Data Set: Sample Failures Test Test 0 B Reported TM-21 Reported TM-21
) Size Observed: Interval Duration L7 Lifetime gy Lifetime
1 25 0 1000hrs 9000hrs 1.569E-06 | 1.001 =54000 hours =54000 hours
2 25 0 1000hrs 9000hrs 2.216E-06 | 1.001 =54000 hours 48000 hours
Average Lumen Maintenance (Percentage of Initial Luminous Flux)
Data Set: | 1000hrs 2000hrs 3000hrs | 4000hrs 5000hrs 6000hrs T7000hrs | 8000hrs | 9000hrs
1 99.86% 99.74% 99.57% 99.42% 99.28% 99.13% 98.97% 98.82% 98.64%
2 99.80% 99.63% 99.41% 99.17% 98.99% 98.76% 98.56% 98.34% 98.07%
Average Chromaticity Shift
Data Set: | 1000hrs 2000hrs 3000hrs | 4000hrs 5000hrs 6000hrs T7000hrs | 8000hrs | 9000hrs
1 0.0004 0.0008 0.0010 0.0012 0.0016 0.0019 0.0022 0.0024 0.0027
2 0.0005 0.0009 0.0012 0.0013 0.0016 0.0020 0.0025 0.0028 0.0031
Average Lumen Maintenance and Chromaticity Shift V5. Time
110% 0.0040
105% 0.0035
. 100% — 0.0030 g
f 5% — 00025
g oo —— ooo %
5 s —"”{f 0.0015 §
s = — ooon0 2
TE% 0.0005 =
0% T T T 00000
Q 3000 G000 5000 12000 15000
Tirme: (hours)
———— Data Set 1 Flux ———— Data Set 2 Flux Data Set 1 Auw' Data Set 2 Au'v'
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Bay Area Compliance Laboratories Corp. (Dongguan)

No.69, Pulongeun, Puxinhu Industrial Area Tangx

Bay Area Compliance Labs Cop,

3 - Test Data

3.1 Data Set1, 85°C, 100mA (Lumen Maintenance)

o{lm) Lumen Maintenance (%)

e Dhrilnitial} 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 6000hrs TO00hrs B00Ohrs 8000hrs
1 1387 95.93 08.83 0e.78 98.50 9035 90,35 98.28 98.13 009
2 137.7 98.85 08.78 0e.42 98.27 90.08 ogo8 2877 08.69 a7
3 138.5 100.00 86.93 a8.71 99,58 59048 ae.12 98.97 9868 0839
4 135.8 98.85 08.78 00 56 98.58 90.56 @e.12 88.82 88.82 88.82
] 137.8 96.78 868.71 09.64 89.48 9942 9827 28.91 98.62 0847
[i] 138.8 96.86 868.71 8928 §8.99 89885 98.63 98.63 98.70 08.56
T 1387 95.93 08.57 08.35 g98.28 9013 2877 98.63 28.70 0827
] 1385 98.78 08.42 0042 g9.48 9028 88,13 @8.82 a8.84 88.70
a 1373 100.00 88.78 8871 98.84 9042 9842 9820 98.05 88.83
10 138.2 96.86 06.64 09.49 99.42 8920 9899 28.91 0884 0a.48
1 137.5 96.85 06.64 09.49 99.42 89913 98.98 28.91 98.76 88.62
12 137.8 95.93 08.78 0o.49 92,12 90.20 90.08 2877 08.69 0828
13 136.3 95.93 08.93 28.71 98.58 99.27 o819 28.05 28.90 08.75
14 1347 95.93 08.85 0e.78 go.48 2041 9833 98.03 28.74 08.44
15 1ar.2 98.85 08.85 02.85 98,92 90.84 0049 908.58 9034 08.20
18 135.4 96.85 06.78 99.63 99,58 ga.41 90,34 9819 98.82 08.82
17 138.8 98.78 268.71 09.64 98.57 9942 98,35 28.21 98.92 08.85
18 136.0 9g5.78 06.63 o9.41 09.28 9890 oege 98.53 0846 Da.ze
19 135.2 95.93 08.70 08.56 98.32 9041 2819 0.9 98.52 0a8.15
20 1348 98.78 08.70 0o.43 98.28 g0.18 2e.11 2811 0808 e
a | 137.2 96.85 06.85 09.64 99.34 99.05 96.05 98.69 98.54 08.54
22 1370 98.93 88.78 a8.71 g2.48 99.56 9034 98.20 ag.al 88.83
23 136.8 96.78 86.78 a8.71 99.42 9934 9827 9827 96.12 08.83
24 1ar.2 98.85 08.71 02.34 98.27 90.27 ogo8 287 °8.78 0a.47
25 1373 98.71 00.49 0o.49 98.27 9013 98.05 98.13 o891 0e8.83
Avg. 1371 96.86 06.74 88.57 0042 9928 98,13 98.97 88.82 08.64
Med. 137.2 98.85 88.78 00.56 g8.42 9028 @812 2882 88.82 88.70
st dew 1.2 oor 013 015 0.1a 0.20 0.22 0.25 0.20 025
Min. 1347 98.71 06.42 09.28 98.99 89885 88.63 88.53 9848 88.15
Max. 138.7 100.00 08.83 02.85 00,03 o084 0049 98.58 9834 90.20
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Bay Area Compliance Laboratories Corp. chquan)

A

Bay Area Compliance Labs Corp. The IAS Ac IE "ll afion \'ll mber TL-460

3.2 Data Set 1, 85°C, 100mA (Forward Voltage)

Forward Woltage (V)

He- Ohir{lnitial) 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 8000hrs 7000hrs 8000hrs 2000hrs
1 2025 2.024 8.030 2.047 2035 2038 a.038 8.037 2.038 B.041
2 2.031 8.946 8.840 8861 8952 8054 B.853 8.955 8857 B.955
3 2121 £.098 2.088 a.011 2.001 ©.008 0.004 2.004 2.008 8.010
4 2.077 2.005 8.011 a.012 2004 9008 a.008 8.013 a.014 8.013
5 2.024 20944 8.846 B.857 8953 8055 B.853 8.955 8058 B.G55
] 2.074 2.003 8.002 2.014 @.010 2.010 2.010 g.009 a.011 8.010
7 2.070 £.9¢9 2.089 @.008 2,000 ©.008 0.005 9.005 2.008 0.008
8 2045 8080 8.880 8880 8473 B.O75 B.GTE 8.976 8878 B.&TT
=] 2.047 8.980 8.881 B.o92 5084 8088 B.GBE 8.930 8880 B.GBO
10 2.0e0 2.008 a.014 @.025 2.016 2.021 8.020 9.020 2.022 08.020
1 2,068 £.993 2.004 2.005 2,000 2.002 0.000 g.002 2.002 0.006
12 2.071 2991 2.863 @.003 2098 2.002 0.002 g.002 2.003 08.003
12 0.055 2.924 8.0a5 2.098 2.090 8.094 8.004 8.994 8.098 B.8a97
14 0.088 2.993 09.004 g.008 2.000 0.008 0.004 9.003 0.008 9.006
15 .00 2.013 8.015 2.026 2.021 2.024 8.023 9.023 2.028 8.025
16 2.043 8.961 8.859 2.874 8967 8473 6874 8.872 5874 B.875
17 0.068 2.004 8.001 9.015 2.008 2.011 o012 g.009 a.014 2.013
18 0.060 8.089 a.0a9 2.00 8.096 9.000 8.008 g.009 0.002 2.0
1@ 2.040 £.948 a.849 8.858 8.951 8.957 6.958 8.955 £.0958 B.857
20 9.087 9.000 5.003 2.013 2006 a.010 a.011 8.010 a.014 8.013
21 9127 a.012 8.016 8.028 2021 2025 a.027 9.025 a.028 B.027
2 2.068 8.987 8.0a8 @.002 2.004 &.098 R ] 8.299 £.099 B.909
23 2.103 g.992 2.088 @.007 @.002 ©.008 0.005 9.003 .007 o.007
24 2.047 8080 8.886 8873 BAT 84873 B.GTS 8.972 8875 B.GTH
25 2068 8985 8.084 B.098 8091 8098 B oBE 8.985 8080 B80T

Avg. 2.070 8.988 a.eag 2.001 3.004 8.097 8807 8.097 £.098 B.809

Med. 2.068 g.0a2 29.004 9.005 2.000 2.002 .002 2.002 2.003 0.006

st dev 0026 o.oz2 D.022 0.023 ooz o022 o.oz22 o.oz2 o.0zz2 0022

Mir. 2.024 .84 8.846 8.857 8.951 £.054 8.853 8.855 8.858 £.855

Max 2127 2.034 8.030 9.047 2.035 2.038 0.038 2.037 2.038 2.041
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3.3 Data Set 1, 85°C, 100mA (Chromaticity Shift)

u v | CCT(K) Chromaticity Shift (Au'v’)
e Ohr(Initial) 1000hrs | 2000hrs | 3000hrs | 4000hrs | 5000hrs | 6000hes | 7000hrs | 8000hrs | 9000hrs
1 0.2604 0.5264 747 0.0001 00004 | 00007 | D001 00012 | 00015 | 00018 | DoO24 | 00033
2 0.2603 0.5265 2750 0.0004 | 00004 | D.O00E | D.00DE 00012 | 00013 | 00016 | D.0021 0.0027
3 0.2503 0.5282 2764 0.0004 | 0.0004 | D.ODO7 | D.0D42 00012 | 00014 | 00015 | D.O0Z0 | 0.0023
4 0.2575 0.5265 2812 0.0004 | 0.0008 | D.ODDS | D.00M0 00012 | 00015 | 0001% | D009 | 0.0022
5 0.2581 0.5262 2700 00004 | 00004 | DODD7 | D.000B noo1z | 00014 | ooo17 | ooote | 00021
] 0.2500 0.5262 2778 0.0005 | 0.0008 | D.ODDR | D.0ODE 00014 | 00016 | 00015 | D.0021 0.0023
7 0.2509 0.5269 3756 00005 | 00007 | DODMD | D.0013 00015 | 00018 0.0021 00023 | D.0025
8 0.2588 0.52686 a781 00005 | 000068 | DODDR | D001 00014 | 00018 0.0021 0.0021 0.0023
9 0.2605 0.5252 2750 00002 | 0.0008 0o0oe | 00012 00016 | 00020 | 00021 00024 | D.0024
10 0.2810 0.5275 2730 0.0005 | 0.0008 | D.ODMD | D.0OY3 0.0017 | 0.0020 | 0.0021 0.0025 | D0.0027
11 0.2803 0.5246 2758 0.0004 | 0.0008 | D.ODDE | D.0OM 00015 | 0.0018 0.0020 | 00022 | D.0023
12 0.2505 0.5257 271 0.0004 | 0.0008 | D.ODMD | D.0D42 00016 | 0.0018 0.0021 00023 | D.0028
13 0.2814 0.5274 2724 0.0004 | 0.0008 | D.0011 0.0013 00018 | 00020 | 00022 | D.OOZ5 | 0.0027
14 0.2500 0.5267 776 00004 | 00008 | DODMD | D002 00016 | 00022 | 00024 | DOO26 | 00028
15 0.2820 0.5275 2710 0.0005 | 00008 | DODMOD | D.004 nopie | 00018 | 00023 | DOO25 | 00028
16 0.2503 0.5263 772 00005 | 00008 | O.OD11 0.0013 noo1E | 00018 00022 | 00025 | D.0028
17 0.2508 0.5258 2765 0.0005 | 0.0010 | D.ODMD | D.0O13 00018 | 0.001% | 00024 | D.0028 0.0030
18 0.2603 0.5280 744 00006 | 00010 | 00011 0.0013 00012 | 00022 | 00023 | 00028 0.0030
18 0.2505 0.5258 271 0.0004 | 0.0008 | D.0011 0.0012 00018 | 00023 | 00023 | D.OOZ5 | 0.0028
20 0.2569 0.5275 2319 0.000F | 0.0008 | D.ODM2 | D.0013 00018 | 0.0023 | 00024 | DOOZ6 | 0.0028
21 0.2501 0.5272 2772 0.0004 | 0.0008 0.0010 | 00011 nopie | 00023 | 00025 | D.o028 0.0020
22 0.2586 0.5261 2788 0.0004 | 0.0008 0.0010 | 0.0013 00018 | 00022 | 00025 | D.0028 0.0028
23 0.2502 0.5272 2760 00005 | 00008 | DODDR | DOO%2 00018 | 00023 | 00023 | 00027 | 0.0030
24 0.2505 0.5272 2784 00004 | 00008 | DOOMD | D001 00017 | 00023 | 00025 | DOO26 | 0.0029
25 0.2811 0.5273 a720 00004 | 00008 | O.OD11 0.0012 00017 | 00022 | 00024 | DOO26 | 00028
Avg. 0.2506 0.5267 2764 0.0004 | 0.0008 0.0D10 | 00012 00016 | 00019 | 00022 | DOO24 | 0.0027
Med. | 0.2505 0.52686 2765 0.0004 | 00008 | Do0M0 | DoOOM2 00017 | 00018 | 00022 | 00025 | D.0028
stdev | 0.0012 0.0009 26 0.0001 00002 | O0.0DD1 0.0001 00002 | 00003 | 00003 | D.OODZ | 0.0003
Min. 0.2569 0.5246 2710 0.0001 00004 | 0.0DO7 | D.00D@ 00012 | 00013 | 00015 | 00018 | 0.0021
Max. | 0.2620 0.5282 2818 00006 | 00010 | DOD12 | D004 noo1E | 00023 | ooo25 | D.o0z8 0.0033
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3.4 Data Set 2, 105°C, 100mA (Lumen Maintenance)

- (lm) Lumen Maintenance (%)
Ohr{Initial) 100Dhrs 2000hrs 3000hrs 4000hrs 5000hrs G000hrs T000hrs S000hrs B000hrs
26 1266 0e.85 oa.78 28.71 99.63 90.56 o024 09,34 90.05 °8.78
27 138.5 100.00 09.64 965.28 29.07 89892 0864 0842 89842 98.35
28 120.2 0e.02 [a.78 98.57 99.35 9899 g98.85 o249 98.35 gr.ez
29 1371 09.03 aa.71 9649 99.42 8812 90.05 as.91 88.61 9818
30 1261 0e.85 09.85 98.85 29.71 90.83 9027 0280 98.80 08.24
) | 1282 aTt oo.49 98.20 o884 9855 9841 8212 g8.12 or.en
3z 1371 09.85 09.56 96.12 29,12 59898 89891 9883 59868 98.25
33 136.3 09.85 99.85 98.78 99.63 ga.41 9034 09,34 9927 98.97
34 137.2 00.64 00.56 95.20 29.20 99.20 0883 o283 o883 08.62
35 137.7 0o.64 oo.49 98.49 29.08 9891 98.91 o282 g98.60 98.28
38 126.2 aTt oo.41 98.12 2868 9853 9817 o209 97.87 g7.73
37 1375 Be.78 aa.71 9649 99.42 8820 89891 [8.7a 59868 98.47
38 138.7 09.64 09.42 96.06 29.08 8870 0834 88.13 97.98 ar.a2
39 126.7 00.56 o041 90.27 22.80 ge.83 0846 92.10 97.68 o7.668
40 1379 09.85 09.56 96.20 29.13 59888 8833 08.04 g7.81 a7.32
41 137.7 0o.64 o942 oa.o8 2877 g8.82 9826 o7.82 9748 a7.24
42 1379 09.03 aa.71 9649 9308 5884 0860 88.55 8833 ar.en
43 1378 09.85 [a.78 98.78 99.42 89927 9006 8862 89826 98.04
44 1216 0877 99.62 98.39 29.01 g9a.01 08.04 9262 98.33 98.25
45 1384 Be.78 09.64 9649 29,13 898892 8862 8882 89848 98.12
46 1280 0o.88 090,64 98.28 22.99 9877 98.70 o248 98.33 g7.83
47 1370 oaTe 090,64 98.58 o808 g9a.12 9B8.83 0269 898.32 a1
48 136.9 BaTt 99,63 9634 29.05 59898 8881 8832 8817 98.03
49 1378 09.85 a9.71 96.56 2927 8877 0848 8819 9787 ar.er
&0 1261 0o.o2 oo.70 90.63 09.33 90.26 o820 o274 98.30 o7.85
Avg. 137.2 0e.80 02.563 2841 o7 9800 08.78 B2.56 9834 28.07
Med. 1375 0e.85 0064 0849 29,12 o808 98.83 8262 89833 98.04
st dew 15 012 0.13 0.24 0.27 0.29 0.33 0.39 043 0.40
Min. 1316 09.56 a9.41 98.98 0868 8853 8817 a7.82 9748 a7.24
Max. 1205 100.00 09,85 00.25 2071 0083 0024 00,34 00.27 08.97
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3.5 Data Set 2, 105°C, 100mA (Forward Voltage)

Forward Voltage (V)
He- Ohir{Initial} 1000hrs 2000hrs 3000hrs 4000hrs 5000hrs 5000hrs TO00hrs 8000hrs 2000hrs
28 e.107 8.004 B8.088 5.902 £2.004 9.000 .003 8.985 8.997 5.902
7 9.125 9.032 0.027 0.040 0.038 0.043 0.045 .037 0.038 0.039
28 9.103 0.023 0.017 o.029 9.025 9.020 0.034 o.028 0.028 0.027
28 9.112 09.035 .0 0.046 9.037 0.045 0.045 0.039 0.045 0.042
30 9.040 8.978 8.673 8.583 8.978 8.881 B8.984 B8.979 8.582 8.583
N 9.051 8.867 8.568 8679 8.974 8.880 8.881 8.975 8.678 8679
3z 9.052 8.978 B.877 5.885 £.280 £.08g &.088 8.082 8.oBa 5.084
33 9.024 8.853 8.851 5.062 £8.957 £.083 £.064 8.859 5.963 5.963
34 9.075 0.004 a.002 a.010 8.005 a.02 a.012 9.009 a.012 a.011
35 8.107 8.018 8.016 0.026 2.021 8.027 9.027 9.023 0.026 8.025
38 9.052 8.978 8.871 8.582 8.975 8.881 8.980 B.G77 8.582 8679
37 9.080 B8.887 8.585 8.597 8962 8.058 £.008 8.008 8.599 8.597
38 9.062 8.683 8.584 8.502 8.988 8881 8.9092 8.880 8.502 8.5090
39 2.070 8.975 8.871 5.683 £.978 g.e82 8.082 8.979 8.ga2 8.580
40 o.081 8.891 8.o02 0.000 £.994 £2.000 o.000 8.0a7 0.001 5.000
H“ 9.089 8.880 8.587 8.595 8962 8987 8.906 8.893 8.597 8.595
42 9.060 8.978 8.673 8.582 8.975 8.882 8.980 B8.679 8.584 8.580
42 g.108 0.025 0.024 .03z 9.027 9.033 2.030 o.028 .0 .03z
44 e.077 8.891 8.500 5.000 £.994 £.008 2.009 &.908 0.001 5.000
45 a.072 8.863 8.863 8675 8.970 8972 8872 8.870 B.674 8672
48 .081 ©.008 0.005 0.015 o.00e 2.014 e.013 2.013 8.015 0.014
47 9.122 .01 0.028 0.042 0.038 9.040 o.03a o.03a 0.0 0.039
48 9.085 B8.8a7 8.506 0.006 8950 0,004 9.003 0.004 a.007 a.002
48 9.104 8.018 8.016 8.025 8.020 8.022 9.023 a.021 0.026 a.021
50 o.079 8.9a2 B.oa7 5.g00 £2.985 £.008 &.008 &.908 0.001 5.902
Avg. 2.081 8.885 5.o03 0.003 £.968 9.003 2.003 ©.000 0.004 0.002
Med. 9.080 8.891 8.588 8 509 8.985 80958 8.909 8.0a7 a.00m 8.5093
st dew 0.028 0.023 0.023 0.023 0,023 0,023 0.023 0.023 0.023 0.023
Min. 0.024 8.853 8.851 5.062 8.957 £.9683 S.064 8.850 5.863 5.063
Manx 8.125 9.035 a0 0.046 8.037 8.045 9.045 9.039 0.045 a.042
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3.6 Data Set 2, 105°C, 100mA (Chromaticity Shift)

o, W | v | CCT(K) Chromaticity Shift (au'v')
Ohr{lnitial) 1000hrs | 2000hrs | 2000hrs | 4000hrs | 5000hrs | B000hrs | 7000hrs | 8000hrs | ©000hrs
28 02825 | 0.5274 2800 0.0004 0.0010 0.0013 0.0013 0.0018 0.0021 0.0025 0.0026 0.0028
27 02591 | 0.5289 2773 0.0004 0.0009 0.0011 0.0013 0.0019 0.0022 0.0025 0.0028 0.0030
28 02580 | 0.5283 2771 0.0004 0.0010 0.0013 0.0013 0.0018 0.0022 0.0026 0.0028 0.0030
29 02801 | 0.5257 2757 0.0004 0.0009 0.0011 0.0012 0.0018 0.0020 0.0026 0.0028 0.0031
30 02588 | 0.5258 2784 0.0005 0.0008 0.0011 0.0012 0.0013 0.0020 0.0025 0.0028 0.0030
31 02588 | 0.5286 2765 0.0005 0.0009 0.0011 0.0013 0.0018 0.0020 0.0025 0.0028 0.0030
32 02808 | 0.5278 2738 0.0004 0.0009 0.0012 0.0013 0.0015 0.0021 0.0025 0.0028 0.0030
33 02807 | 0.5274 2737 0.0005 0.0008 0.0012 0.0014 0.0015 0.0020 0.0025 0.0027 0.0028
34 02502 | 0.5271 2171 0.0005 0.0009 0.0012 0.0013 0.0014 0.0018 0.0025 0.0028 0.0031
35 0.2567 | 0.5255 2833 0.0005 0.0009 0.0011 0.0013 0.0015 0.0020 0.0025 0.0028 0.0031
38 02805 | 0.5259 2749 0.0008 0.0011 0.0013 0.0015 0.0017 0.0022 0.0027 0.00320 0.0033
a7 0.2557 | 0.5281 2852 0.0005 0.0010 0.0012 0.0012 0.0018 0.0021 0.0027 0.0028 0.0032
38 02581 | 0.5280 2709 0.0004 0.0009 0.0013 0.0012 0.0018 0.0020 0.0025 0.0027 0.0031
38 02810 | 0.5278 2730 0.0005 0.0010 0.0011 0.0013 0.0015 0.0020 0.0025 0.0028 0.0030
40 02800 | 0.5272 2753 0.0008 0.0011 0.0012 0.0013 0.0018 0.0021 0.0025 0.0028 0.0032
41 02500 | 0.5273 2774 0.0008 0.0009 0.0012 0.0013 0.0017 0.0021 0.0026 0.0030 0.0032
42 02598 | 0.5257 2763 0.0005 0.0008 0.0012 0.0014 0.0014 0.0018 0.0024 0.0028 0.0030
43 02804 | 0.5282 2740 0.0004 0.0009 0.0011 0.0011 0.0016 0.0020 0.0024 0.0028 0.0031
44 02597 | 0.5288 2760 0.0004 0.0009 0.0013 0.0013 0.0014 0.0018 0.0023 0.0027 0.0031
45 02598 | 0.5279 2751 0.0004 0.0009 0.0011 0.0014 0.0016 0.0020 0.0026 0.00320 0.0033
48 02588 | 0.5286 2758 0.0004 0.0009 0.0012 0.0014 0.0018 0.0018 0.0021 0.0029 0.0032
47 02595 | 0.5257 2171 0.0005 0.0009 0.0011 0.0014 0.0018 0.0021 0.0021 0.0025 0.0031
48 02503 | 0.5252 777 0.0004 0.0007 0.0009 0.0013 0.0014 0.0020 0.0022 0.0023 0.0030
48 02583 | 0.5258 2786 0.0004 0.0008 0.0011 0.0012 0.0018 0.0021 0.0023 0.0025 0.0030
50 02810 | 05272 2733 0.0005 0.0008 0.0012 0.0015 0.0017 0.0023 0.0025 0.0028 0.0033
Avg. | D2595 | 0.5268 2766 0.0005 0.0008 0.0012 0.0013 0.0016 0.0020 0.0025 0.0028 0.0031
Med. | 02597 | 0.5268 2763 0.0005 0.0008 0.0012 0.0013 0.0016 0.0020 0.0025 0.0028 0.0031
stdev | 0.0014 | 0.0008 32 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001
Min. | 02557 | 0.5252 2600 0.0004 0.0007 0.0009 0.0011 0.0013 0.0018 0.0021 0.0023 0.0028
Max. | 02825 | 0.5283 2852 0.0008 0.0011 0.0013 0.0015 0.0018 0.0023 0.0027 0.0030 0.0033
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6 ANNEX 3 ADDITIONAL TYPE LIST

For testing, the highest wattage is used. The following types are the same luminaire design but
with lower or equal wattages. In all of these types, the same LED’s are used.

IL-P595K4N LED Easyfit Next paneel 30W (595x595x33mm) 4.000K UGR22 + driver

IL-P195K4N LED Easyfit Next paneel 30W (295x1195x32mm) 4.000K UGR22 + driver

IL-P595K4NU LED Easyfit Next+ paneel 30W (595x595x33mm) 4.000K UGR<19 + driver

IL-P195K4NU LED Easyfit Next+ paneel 30W (295x1195x32mm) 4.000K UGR<19 + driver
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7 ANNEX 4 PICTURES
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