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SUMMARY

Test Condition: 15V 60Hz for SL24
Setting: 1 (2700K)

Criteria Result
Total Lumen Output (Im) 551.381
Total Power(W) 8.3698
Lamp Luminaire Efficacy ( Im/W) 65.88
Power Factor 0.7517
Field Angle (° ) 133.3
Correlated Color Temperature (CCT) 2676
Color Rendering Index (CRI) 91
Color Rendering Index (Ro) 53
Fidelity Index (Rf) 90
Gamut Index (Rg) 102
Chromaticity Coordinate (x) 0.4609
Chromaticity Coordinate (y) 0.4093
Chromaticity Coordinate (u’) 0.2637
Chromaticity Coordinate (V') 0.5270
In-situ Case Temperature of LED/COB (°C) 81.6
Drive Current of LED/COB (mA) 100
Projection Life Time, Reported L70 (hours) >54000
Test Condition: 15V 60Hz for SL24
Setting: 2 (3000K)
Criteria Result
Total Lumen Output (Im) 521.078
Total Power(W) 8.5191
Lamp Luminaire Efficacy (Im/W) 61.17
Power Factor 0.7526
Correlated Color Temperature (CCT) 2993
Color Rendering Index (CRI) 93
Color Rendering Index (Ro) 62
Fidelity Index (Rf) 91
Gamut Index (Rg) 102
Chromaticity Coordinate (x) 0.4336
Chromaticity Coordinate (y) 0.3964
Chromaticity Coordinate (u’) 0.2518
Chromaticity Coordinate (V') 0.5178
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EQUIPMENT LIST

Equipment Used
Fluke Temperature Meter

Everfine- DC Power Supply

Everfine- AC power source for Integrating
Sphere System

Everfine - AC power source for
Goniophotometer System

Two meter integrating sphere unit
Everfine - Digital Power Meter

YOKOGAWA - Digital Power Meter
Everfine — Goniophotometer
Draught-proof enclosure

Agilent - Data Acquisition Unit
QINGZHI - Power Meter

YOKOGAWA - Digital Power Meter

End of Page

Model Number
52

WY12010

VPS1010 PWM

VPS1060 PWM

Everfine — 2M

PF2010A

WT210

Go-R5000

N/A

34970A

8770A

WT-210

Control Number
EC2357

EC4753-7

EC4760-12

EC4753-8

EC4760

EC4760-10

EC4553

EC4753

EC2201

EC2043

EC2652

EC4553
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TEST METHOD

Seasoning in Sample Orientation — LED Products

No seasoning was performed in accordance with IESNA LM-79

Light Distribution and Output Measurements

Light Distribution and totel light output (luminous flux) were measured using a Go-R5000 Type-C
Rotating Mirror Goniophotometer. Temperature 25°C and relative humidity of 60% was measured at a
position in the testing laboratory.

The lamp rotates only around the fixed vertical axle in the prescribed burning position. The lamp and
mirror permit the measurement of luminous intensity at the direction of any horizontal or vertical angle
without tilting the lamp. The lamp was allowed to stabilize before measurements were made.

Chromaticity Measurements

Chromaticity was measured using a 2 meters integrating sphere spectral lamp measurement system.
Temperature was measured at a position inside the sphere shielded from direct light. Relative humidity
of 65% was measured at a position in the testing laboratory.

Spectral radiant flux measurements were made using spectroradiometer attached to the detector port of
the integrating sphere. Each lamp was allowed to stabilise before measurements were made. The
calibration of the integrating sphere spectroradiometer system is by the reference/standard lamps which
are traceable to National Institute of Metrology P.R. CHINA. Lamp efficacy (lumens per watt) for each
lamp model was then computed based on the luminous flux result. Electrical measurements including
voltage, power and power factor were measured using YOKOGAWA - Digital Power Meter., model
WT210.

Standard lamp used:
Model: Labsphere SCL-1400
Current: 2.679A

Temperature Measurement Test

The sample was operated at 25t£5°C until constant temperatures were obtained. A temperature was
considered constant if sample was operating for at least three hours and upon three successive
readings-taken at 15 minutes intervals- were within one degree and were not rising.

Thermocouples were attached at locations described in the results by means of epoxy.

Driver current Measurement Test

During the temperature measurement test, measure the forward current for each
LED package/array/module.
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RESULTS OF TESTS
Test Condition: 15V 60Hz for SL24
Setting: 1 (2700K)
Total operation burning time: 70 min
Stabilization time: 60 min
Photometric Measurements at 25°C
Correlated CIE 31 CIE 31 CIE 76’ CIE 76’
Color Chromaticity | Chromaticity | Chromaticity | Chromaticity
Intertek Base Temperature Coordinate | Coordinate | Coordinate | Coordinate
Sample No. | Orientation (K) CRl (x) (y) (u) (V')
SL24
0240627- N/A 2676 91 0.4609 0.4093 0.2637 0.5270
25-001
Photometric and Electrical Measurements at 25°C
Absolute Lumen
Lamp Input Luminous Efficacy
Intertek Base Input Voltage|Input Current Power Input Power Flux (Lumens Per
Sample No. | Orientation (Vac) (A) (Watts) Factor (Lumens) Watt)
SL24
05:050217- N/A 15.0 0.7396 8.3698 0.7517 551.381 65.88

Zonal Lumen Summary and Percentages at 25°C

Zone | Lumens (Im) | % Luminaire (%)
SL24
0-30 177.465 32.19
0-40 292.307 53.01
0-60 486.600 88.25
0-90 551.380 100.00
0-180 551.381 100.00
Beam Angle
| Horizontal Spread (°) | Vertical Spread (°)
SL24
Beam (50%) 113.7 | 101.5
Beam Angle 107.6
End of Page

Intertek Testing Services (Shanghai FTZ) Co., Ltd.

Building No 86, 1198 Qinzhou Road North, Shanghai, 200233, China
Tel: 86 21 61278329 Fax: 86 21 54262347 x428 Website: www.china.intertek-etlsemko.com



INntertek

Total Quality. Assured.

Report No. 240400552SHA-001 Page 6 of 19 Date: Oct. 10, 2024

RESULTS OF TESTS (cont’d)

Intensity (Candlepower) Summary at 25°C — Candelas

Test Condition: 15V 60Hz for SL24
Setting: 1 (2700K)

G\C()

0 | 225 45 67.5 90

0 225.60 | 225.60 | 225.60 | 225.60 | 225.60
5 223.82 | 224.23 | 224,95 | 225.50 | 225.90
10 220.29 | 221.20 | 222.49 | 223.72 | 224.64
15 215.17 | 216.46 | 218.35 | 220.14 | 221.60
20 208.17 | 209.80 | 212.21 | 214.80 | 216.63
25 199.57 | 201.37 | 204.43 | 207.25 | 209.44
30 189.22 | 191.13 | 194.61 | 196.86 | 198.49
35 177.17 | 179.24 | 182.63 | 182.66 | 183.26
40 163.51 | 165.81 | 167.73 | 164.22 | 162.65
45 148.03 | 150.48 | 149.37 | 139.04 | 91.02
50 130.89 | 133.14 | 127.32 | 24.11 5.55
55 110.92 | 112.86 | 96.03 2.20 0.52
60 88.81 69.08 3.93 0.16 0.11
65 60.82 30.86 0.20 0.04 0.00
70 29.55 3.44 0.00 0.00 0.00
75 7.00 0.13 0.00 0.00 0.00
80 0.27 0.00 0.00 0.00 0.00
85 0.04 0.00 0.00 0.00 0.00
90 0.00 0.00 0.00 0.00 0.00

— C0/180,113.7
— C90/270,101.5

o
AVERAGE BEAM ANGLE (50%):107.6 DEG
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RESULTS OF TESTS (cont’d)

Test Condition: 15V 60Hz for SL24
Setting: 1 (2700K)

Ilumination Plots

Model No.: SL24
Mount Height: 10 m

Date: Oct. 10, 2024
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RESULTS OF TESTS (cont’d)

Test Condition: 15V 60Hz for SL24
Setting: 1 (2700K)

Model No.: SL24
Mount Height: 20 m
Isoillumination Plot
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RESULTS OF TESTS (cont’d)

Test Condition: 15V 60Hz for SL24
Setting: 1 (2700K)

ANSI/IES TM-30-18 Color Rendition Report

Source: LED Manufacturer:  STERLING LIGHTING LLC
Date: 6/27/2024 Model: alzg
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RESULTS OF TESTS (cont'd)

Test Condition: 15V 60Hz for SL24
Setting: 2 (3000K)

Total operation burning time: 70 min
Stabilization time: 60 min

Photometric Measurements at 25°C

Correlated CIE 371 CIE 371’ CIE 76’ CIE 76’
Color Chromaticity | Chromaticity | Chromaticity | Chromaticity
Intertek Base Temperature Coordinate | Coordinate | Coordinate | Coordinate
Sample No. | Orientation (K) CRI (x) (y) (u) (V')
SL24
0;:0060217 N/A 2993 93 0.4336 0.3964 0.2518 0.5178

Photometric and Electrical Measurements at 25°C

Absolute Lumen
Lamp Input Luminous Efficacy
Intertek Base Input Voltage|Input Current Power Input Power Flux (Lumens Per
Sample No. | Orientation (Vac) (A) (Watts) Factor (Lumens) Watt)
SL24
0240627- N/A 15.0 0.7522 8.5191 0.7526 521.078 61.17
25-001
Zonal Lumen Summary and Percentages at 25°C
Zone | Lumens (Im) | % Luminaire (%)
SL24
0-30 178.797 34.31
0-40 293.037 56.24
0-60 482.350 92.57
0-90 521.056 100.00
0-180 561.078 100.00
Beam Angle
| Horizontal Spread (°) | Vertical Spread (°)
SL24
Beam (50%) 113.9 | 92.4
Beam Angle 103.1
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RESULTS OF TESTS (cont’d)

Intensity (Candlepower) Summary at 25°C — Candelas

Test Condition: 15V 60Hz for SL24
Setting: 2 (3000K)

G\ C() 0 | 225 45 67.5 90

0 227.79 | 227.79 | 227.79 | 227.79 | 227.79
5 225.94 | 226.30 | 227.08 | 227.76 | 228.29
10 222.32 | 223.30 | 224.82 | 226.35 | 227.63
15 216.97 | 218.58 | 221.18 | 223.46 | 225.22
20 210.21 | 212.21 | 215.56 | 218.69 | 220.98
25 201.65 | 204.28 | 208.31 | 212.11 | 214.97
30 191.21 | 194.29 | 199.31 | 203.89 | 207.34
35 179.01 | 182.47 | 188.48 | 193.77 | 197.53
40 165.15 | 169.15 | 175.72 | 181.42 | 185.67
45 149.67 | 153.93 | 160.95 | 166.59 | 169.59
50 132.36 | 136.60 | 144.31 | 145.92 | 49.27
55 112.11 | 116.55 | 124.24 | 10.53 1.09
60 89.46 83.19 47.98 0.07 0.02
65 64.66 37.68 0.27 0.00 0.00
70 38.00 5.12 0.00 0.00 0.00
75 12.45 0.19 0.00 0.00 0.00
80 1.11 0.00 0.00 0.00 0.00
85 0.02 0.00 0.00 0.00 0.00
90 0.00 0.00 0.00 0.00 0.00

— C0/180,113.9
C90/270,92.4

30
0
AVERAGE BERM ANGLE (50%) :103.1 DEG
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RESULTS OF TESTS (cont’d)

Test Condition: 15V 60Hz for SL24
Setting: 2 (3000K)

Ilumination Plots

Model No.: SL24
Mount Height: 10 m

Note:
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RESULTS OF TESTS (cont’d)

Test Condition: 15V 60Hz for SL24
Setting: 2 (3000K)

Model No.: SL24
Mount Height: 20 m
Isoillumination Plot

B — = e = m
28 M .
5%
21a 64.00m 1o
L 57 LD%
36%
7.5° 48.00m S
0%
i0s5.0r 12, m
e o e
|- — s
52.57 16 m
/ A S
/ A
{ b \
/ / \
T | | \ m
T I T
| A / | |
\ \ // '
\ . /
52.5° 6.00m
%] — i
2 -~
_____ 32 juil
6757 43.00m
210,07 o4 m
282,57 3 m
£4.00m 32.00m 3. 00m 3Z.00m ©d.00m
MOUNTING HEIGHT: ]

End of Page

Intertek Testing Services (Shanghai FTZ) Co., Ltd.

Building No 86, 1198 Qinzhou Road North, Shanghai, 200233, China
Tel: 86 21 61278329 Fax: 86 21 54262347 x428 Website: www.china.intertek-etlsemko.com



INntertek

Total Quality. Assured.

Report No. 240400552SHA-001 Page 14 of 19 Date: Oct. 10, 2024

RESULTS OF TESTS (cont’d)

Test Condition: 15V 60Hz for SL24
Setting: 2 (3000K)

ANSI/IES TM-30-18 Color Rendition Report

Source: LED Manufacturer: STERLING LIGHTING LLC
Date: 6/27/2024 Model:  sL22
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RESULTS OF TESTS (cont’d)

IN SITU TEMPERATURE MEASUREMENT TEST

Test Results of LED chip temperature and current

TMP led: SAW9AS2E-E1
In-situ case temperature of LED source Limit single led chip
(°C) temperature(C)
81.6 105
Measured Drive current for each Limit single led chip current

LED package/array/module (mA)
(mA)
100 100

Note: In-situ case temperature was corrected to ambient temperature at 25°C in above table.
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RESULTS OF TESTS (cont'd)

IN SITU TEMPERATURE MEASUREMENT TEST

Lumen Maintenance Life Projection (Cont’d) - led chip point 1

The Calculation is based on the lllumination Engineering Society’s TM-21-11: Projecting
Long Term Lumen Maintenance of LED Light Sources.

Table 1: Report at each LM-80 Test Condition Table 2: Interpolation Report
. . Manufacturer: Seoul Semiconductor Co., Ltd. (projection based on in-situ temperature entered)
Description of I;E,:Dt Light S::jurll:e Tested Model: SAWOAZE-E T,. (C) 5500
'"‘“"‘:; “’E":‘“' = Report Number: 1-151012-81-K-04
catalog number) Issued: Dec. 12, 2016 T (K) 328.15
Test Condition 1 - 55°C Case Temp Test Condition 2 - 85°C Case Temp Test Condition 3 - 105°C Case Temp ay 3.082E-06
Sample size 20 Sample size 20 Sample size 20 B, 1.012
Number of failures 1] Number of failures 0 MNumber of failures 1] T,2(°C) 85.00
DUT drive current used in DUT drive current used in DUT drive current used in
100 100 100 T.2 (K 358.15
the test (mA) the test (mA) the test (mA) 2 (9
Test duration (hours) 9,000 |Test duration (hours) 9,000 |Testduration (hours) 9,000 [+53 5.102E-06
Test duration used for 4000 - 9,000 Test duration used for 4000 -9000 Test duration used for 4000 -9 000 B, 1018
projection (hour to hour) ’ ’ projection (hour to hour) ’ ’ projection (hour to hour) ’ !
Tested case temperature Tested case temperature Tested case temperature E_k -
©C) 55 ) 85 C) 105 ke 1.97E+03
o 3.082E-06 a 5.102E-06 a 6.051E-06 A 1.264E-03
B 1.012 B 1.018 B 1.016 By 1.015
Reported L70(9k) (hours) 54000 Reported L70(9k) (hours) =>54000 Reported L70(9k) (hours) =>54000 T.; (°C) 81.60
T.: (K) 354.75
a, 4.839E-06
Reported L70(9k) at ~54000
81.6°C (hours)
In-Situ Inputs
Drive current for each 100
LED package/array/module (mA):
In-situ case temperature (T, °C): 81.6
Percentage of initial lumens to project to (e.g. for Ly, 70
enter 70):
Results
Time (t) at which to estimate lumen maintenance
50,000

(hours):
Lumen maintenance at time (t) (%)

Reported L70 (hours):
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