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1 General

1.1 Product Information

Sundopt LED Lighting Co., Ltd.

Bldg 8-6#, TongFuYu Industrial Park Ai, Qun Rd Shiyan Town
Baoan District, Shenzhen, Guangdong 518108

Sundopt

2x2 Luminaires for Ambient Lighting of Interior Commercial

Spaces

PL10-30DS96-S460[W,S]-bb-A[S,N]

AC 120-277V 50/60Hz

30 W

3500K / 4000K / 5000K

Yes

2019-10-09

2019-10-10 to 2019-10-18

Ohour(For New Products)

1.2 Standards or methods

e ANSI C78.377-2015:Specifications for the Chromaticity of Solid State Lighting Products

e ANSI C82.77-10:2014:Harmonic Emission Limits - Related Power Quality Requirements for
Lighting Equipment - Solid State

e CIE Publication No.13.3-1995:Method of Measuring and Specifying Color Rendering of Light
Sources

e [ESNA LM-79-08 Approved Method: Electric & Photometric Measurement of Solid-state
Lighting Products

Shenzhen Belling Efficiency Testing Lab Co.,Ltd
Tel:(86)755-21038430 www.bellingeel.com
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1.3 Equipment list

. . Calibration
Device Manufacture Model No. Serial No. due date
Goniophotometric System SENSING GMS-3000 N.A 2020-04-07
AC Power Source ALL POWER APW-110N 992257 2020-04-08
Total Lummﬁ‘;;?ux Standard SENSING 110V/200W S1520062 2020-04-15
Total Spectral Radiant Flux SENSING 12V/20W | LSD12201731 | 2020-04-15
Standard Lamp
Digital Power Meter YOKOGAWA WT310 C2QM02030V | 2020-04-08
Integral Sphere SENSING SPR-600M N.A 2020-04-07
Digital Power Meter YOKOGAWA WT210 911929742 2020-04-08
Optical Color and Electrical SENSING SPR-3000 SI101108 | 2020-04-07
Measurement System
Environment Measurer KTJ HTC-1 N/A 2020-05-12
Environment Measurer KTJ TA218B N/A 2020-05-12
Stop watch KISLO K610 N/A 2020-05-12
Digital Anemometer TECMAN TD8901 026141 2020-09-10

Statement of Traceability: Shenzhen Belling Efficiency Testing Lab Co.,Ltd attests that all calibration has
been performed using suitable standards traceable to national primary standards and International System
of Unit (SI).

1.4 Report Revision
Original report BL191025001-9 dated at 2019-10-28 was recalled and declared as invalid by Shenzhen

Belling Efficiency Testing Lab Co.,Ltd. Report BL191025001-9A was issued on to replace report
BL191025001-9.

Report Number Report Data Contents
BL191025001-9 2019-10-28 Original report
BL191025001-9A 2019-11-13 Correct the model number

Shenzhen Belling Efficiency Testing Lab Co.,Ltd
Tel:(86)755-21038430 www.bellingeel.com
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2 Test conducted and method
2.1 Ambient Condition

The ambient temperature in which measurements are being taken was maintained at 25°C +1°C, the air

flow around the sample(s) being tested did not affect the performance.

2.2 Power Supply Characteristics

The AC power supply had a sinusoidal voltage wave shape at the prescribed frequency (60 Hz) such that
the RMS summation of the harmonic components does not exceed 3 percent of the fundamental during

operation of the test item.

The voltage of AC power supply (RMS voltage) applied to the device under test was regulated to

within+0.2 percent under load.

2.3 Seasoning and Stabilization

No seasoning was performed in accordance with IESNA LM-79-08. And before the measurement, the
sample was stabilized until the light output and power variations were less than 0.5% in 30 minutes

intervals (3 readings, 15 minutes apart).

2.4 Integrating Sphere System

The system includes AC power source, digital power meter, DC power supply, spectrophotometer, and
integrating sphere. The integrating sphere system is calibrated by standard light source before
measurement. The system and standard light source has been calibrated regularly and traceable to the
National Primary Standards. 4m geometry was used during measurement. The product was operated in its

intended orientation in application and was recorded in this report.

Integrating Sphere Uncertainty: The uncertainty of the light output (luminous flux) measurements is
U=1.8% (K=2), at the 95% confidence level. The uncertainty of the correlated color temperature
measurements is U=20K (K=2), at the 95% confidence level. The uncertainty of the CRI is U=1.8(K=2), at
the 95% confidence level. The uncertainty of power meter AC current U=0.18% of rdg, AC Voltage
U=0.16% of rdg, Power U=0.20% (K=2), at the 95% confidence level.

Shenzhen Belling Efficiency Testing Lab Co.,Ltd
Tel:(86)755-21038430 www.bellingeel.com



0

— Page 5 of 16 Report No.: BL191025001-9A

2.5 Goniophotometer System

The goniophotometer system is calibrated by standard light source before measurement. The standard light

source has been calibrated regularly and traceable to the National Primary Standards.

Type C goniophotometer was used for measuring total luminous flux, luminous intensity distribution, and
color spatial uniformity. The product was operated in its intended orientation in application and was

recorded in this report. The method according to IESNA LM-79-08 following chapter.

Goniophotometer Uncertainty :The uncertainty of the luminous intensity is U=1.6% (K=2), at the 95%

confidence level.

Shenzhen Belling Efficiency Testing Lab Co.,Ltd
Tel:(86)755-21038430 www.bellingeel.com
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3 Test Result Summary

3.1 Integrating Sphere System (Total operating time for integrating sphere test: 1.0 hour)

3.1.1 Electrical data

PL10-30DS96-S460[W,S]-bb-A[S,
N]

120.01 60 0.254 30.26 0.991
120.11 60 0.256 30.53 0.991
120.01 60 0.258 30.67 0.991

3.1.2 Photometric data

PL10-30DS96-S460[W,S]-bb-A[S,
N]

3262.03 107.8 3443 82.5 6
3330.82 109.1 4044 83.6 11
3395.17 110.7 4786 82.0 5

3.1.3 Chromaticity Coordinate

PL10-30DS96-S460[W,S]-bb-A[S,
N]

-0.0009 0.4076 0.3898 0.2376 0.5112
-0.00001 0.3785 0.3755 0.2243 0.5008
+0.00275 0.3522 0.3627 0.2119 0.4910

Shenzhen Belling Efficiency Testing Lab Co.,Ltd
www.bellingeel.com

Tel:(86)755-21038430
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3.2 Goniophotometer System (Total operating time for luminous intensity distribution: 1.0 hour))

3.2.1 Electrical data

PL10-30DS96-S460[W,S]-

120.04 60 0.2529 30.084 0.9908
bb-A[S,N]

3.2.2 Photometric data

3230.50 107.38 1.24 1.28 78.57

3.3 Additional Test

PL10-30DS96-S460[W,S]-b |  Power Factor 271 60 0.904

b-A[S,N] THD 277 60 12.0%

3.4 Data reporting for white-tunable submissions

3500K 3443 30.26 3262.03 0%

4000K 4044 30.53 3330.82 50%

5000K 4786 30.67 3395.17 100%
Lowest Efficacy 3443 30.26 3262.03 0%
Maximum Power 4786 30.67 3395.17 100%

Shenzhen Belling Efficiency Testing Lab Co.,Ltd

Tel:(86)755-21038430

www.bellingeel.com
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4 Test Data

3500K
Test Condition
Temperature: 23°C RH: 38%
Spectrum Range: 350-800 nm Scan Step: 5 nm

Spectroradiometric Parameters
1.0

(.8

0.6

330 475 00 (.2 04 06 08x

CIE1931 Chromaticity Diagram

Spectral Distnibution

Chromaticity Coordinates: x=0.4076 v=03898 v'=0.2376v'=0.5112

Correlated Color Temperature: 3443 K Dominant Wavelength: 5800 nm(E)
Colour Fidelity Index: Rf=81 Gamut Index: Rg=06

Tuminous Flux: 3262 .03 Im Purity: 0.3043

Chromaticity Difference: -0.0009Duv Peak Wavelength: 600.0 nm

Color Ratio: Kr=41.6% Kg=30.1% Kb=8.3%

Bandwidth: 140 2nm Radiant Flux: 12.151 W

Rendering Index: Ra=825
R1=81 ER2=00 ER3=06 FR4=81 R>=81 Ro=86 R7=84 RE=01
RO=6 Rl10=76 RI11=80 RI12=66 Rl13=84 RI4=08 R13=74 Re=75

Electric Parameters
Voltage: 12001V Current: 0.254 A
Power Factor: 0.991 Power: 3026 W

Luminous Efficacy: 1078 Im/W

Shenzhen Belling Efficiency Testing Lab Co.,Ltd
Tel:(86)755-21038430 www.bellingeel.com
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4000K

Test Condition

Temperature: 23°C RH: 58%

Spectrum Range: 350-800 nm Scan Step: 5 nm

Spectroradiometric Parameters
1.0

0.8

0.6

04

330 4233 500 575 650 125 200 v 2 04 o

CIE1931 Chromaticity Diagram

Spectral Distnibution

Chromaticity Coordinates: x=0.3785 7=0.3755 v'=0.2243 v'=0.5008

Correlated Color Temperature: 4044 K Dominant Wavelength: 577.0 nm{E)
Colour Fidelitv Index: Rf=82 Ganmit Index: Rg=05

Tuminous Flux: 3330.82 Im Puritv: 0.2631

Chromaticity Difference: -0.00001Duv Peak Wavelength: 450.0 nm

Color Ratio: Kr=38.0% Kg=5323% EKb=0§%

Bandwidih: 18.1nm Radiant Flux: 13.004 W

Rendering Index: Ba=83 .6
R1=82 FE2=00 R3=095 R4=82 FR3=82 FRo=86 R7=86 RE=65
Ro=11 ERI10=76 R11=81 RI12=61 RI13=85 RI14=97 ERI13=76 Re=77

Electric Parameters
Voltage: 12011V Current: 0.256 A
Power Factor: 0.991 Power: 3053 W

Tuminous Efficacy: 109.1 lm/W

Shenzhen Belling Efficiency Testing Lab Co.,Ltd
Tel:(86)755-21038430 www.bellingeel.com
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5000K

Test Condition

Temperature: 25°C RH: 58%

Spectrum Range: 350-800 nm Scan Step: > om

Spectroradiometric Parameters
1.0

0.3

0.6

04

0 0.2 04 06 08x
CIE1931 Chromaticity Diagram

350 25 51 575

Spectral Dismbution

Chromaticity Coordinates: x=0.3322 v=03627 u'=02119 v'=0 491

Correlated Color Temperature: 4786 K Dominant Wavelength: 371 .0 nm{E)
Colour Fidelitv Index: Rf=81 Gamut Index: Rg=04

Tuminous Flux: 3395.17 Im Puritv: 0.1443

Chromaticity Difference: +0.00275Duv Peak Wavelength: 450.0 om

Color Ratio:  Er=34.4% Kg=349% EKb=10.7%

Bandwidth: 22nm Radiant Flux: 12 735 W

Rendering Index: Ra=82.0
R1=80 R2=87 F3=92 R4=81 R3>=80 RG=82 FR7=87 RE=66
Fo= R10=62 E11=80 RI12=3§ R13=82 RI14=05 E13=74 FRe=74

[

Electric Parameters
Voltage: 12001V Current: 0.258 A
Power Factor: 0.001 Power: 30.67W

Tuminous Efficacy: 110.7 Im™W

Shenzhen Belling Efficiency Testing Lab Co.,Ltd
Tel:(86)755-21038430 www.bellingeel.com
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Zonal Flux Diagram
Zonal flux distribution table
v(°) Average I(cd) Zonal F(lm) Sum F(lm) Eff Flux(%) Eff Sum(%)

0.0 1125379 0.000 0 0.00% 0.00%
5.0 1120.157 26.842 26.842 0.83% 0.83%
10.0 1105412 79.616 106.458 2.46% 3.30%
15.0 1080.684 129.678 236.136 4.01% 7.31%
20.0 1047.040 175.354 411.49 5.43% 12.74%
25.0 1004.001 215.116 626.606 6.66% 19.40%
30.0 952.761 247.630 874.236 7.67% 27.06%
35.0 893.228 271.835 1146.071 8.41% 35.48%
40.0 826.422 286911 1432.982 8.88% 44.36%
45.0 752.590 292.367 1725.349 9.05% 53.41%
50.0 672.857 288.032 2013.381 8.92% 62.32%
55.0 587.622 274.070 2287.451 8.48% 70.81%
60.0 497.519 250.827 2538.279 7.76% 78.57%
65.0 403.557 219.053 2757.332 6.78% 85.35%
70.0 308.034 180.180 2937512 5.58% 90.93%
75.0 214.131 136.486 3073.997 4.22% 95.16%
80.0 125.013 90.745 3164.743 2.81% 97.96%
85.0 49.996 47.554 3212.297 1.47% 99 .44%
90.0 5.525 15.202 3227.499 0.47% 99.91%
95.0 0.012 1.516 3229.015 0.05% 99.95%
100.0 0.012 0.006 3229.021 0.00% 99.95%
105.0 0.012 0.006 3229.028 0.00% 99.95%
110.0 0.035 0.012 3229.04 0.00% 99.95%
115.0 0.059 0.024 3229.004 0.00% 99.96%
120.0 0.153 0.051 3229.115 0.00% 99.96%
125.0 0.223 0.087 3229.202 0.00% 99.96%
130.0 0.317 0.117 3229.319 0.00% 99.96%
135.0 0.364 0.137 3229.457 0.00% 99.97%
140.0 0.469 0.154 3229.611 0.00% 99.97%
145.0 0.575 0.174 3229.785 0.01% 99.98%
150.0 0.645 0.180 3229.965 0.01% 99.98%
155.0 0.622 0.160 3230.125 0.00% 99.99%
160.0 0.622 0.130 3230.255 0.00% 99.99%
165.0 0.657 0.105 3230.361 0.00% 100.00%
170.0 0.633 0.077 3230.437 0.00% 100.00%
175.0 0.598 0.044 3230.481 0.00% 100.00%
180.0 0.729 0.016 3230.497 0.00% 100.00%

Shenzhen Belling Efficiency Testing Lab Co.,Ltd

Tel:(86)755-21038430

www.bellingeel.com
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Luminous Intensity Distribution Diagram
Light Distribution Curve [Unit:cd]
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Lux distance Curve
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Luminous Intensity Distribution Data

Cy(®) 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

0.0 112518 1114.88 1095.73 1066.64 1029.48 982.56 927.38 863.94 792.62
22.5 112518 1114.32 109536 1066.08 1029.67 982.93 027.75 864.50 796.37
45.0 112518 1114.69 1096.67 1068.52 1032.30 986.31 931.69 869.19 801.06
67.5 112518 1116.38 109949 1071.52 103455 988.75 936.20 871.82 804.44
90.0 112518 1127.08 111450 1092.73 1060.07 1020.47 970.92 912.92 849.86

112.5 112518 1124.64 1113.38 1091.61 1061.58 1021.41 972.23 916.87 851.74
135.0 112518 1123.89 1113.38 1092.73 1062.14 1022.16 975.05 920.06 853.43
157.5 112518 1124.45 111413 1093.29 1062.70 1024.60 976.18 919.31 856.81
180.0 112518 1123.14 1112.06 1091.04 106233 1022.72 974.30 919.87 856.43
202.5 112518 1122.57 1111.69 1091.42 1061.20 1021.60 974.86 918.56 854.18
225.0 112518 1121.82 1110.75 1089.35 105932 101953 971.30 914.24 849.11
2475 112518 1122.01 110981 1088.60 105745 1016.53 968.29 910.67 845.54
270.0 112518 1122.20 110549 1078.47 1042.06 996.45 942.58 882.33 812.14
292.5 112518 1118.63 1100.05 1072.09 1035.86 989.88 934.88 872.76 805.19
315.0 112518 1116.01 1097.61 1069.46 1031.73 985.00 932.26 869.38 796.74
3375 112518 1115.82 109649 1067.39 1030.23 983.12 928.32 865.25 797.12
360.0 1125.18 1114.88 1095.73 1066.04 1029.48 982.56 927.38 863.94 792.62

Cy(®) 45.0 50.0 55. 60.0 65.0 70.0 75.0 80.0 85.0

0.0 715.85 636.08 548.81 457.03 358.86 208.21 174.93 89.34 21.40
22.5 719.23 636.64 551.62 459.84 364.68 208.21 177.18 91.78 23.09
45.0 724.86 642.28 554.06 461.91 369.94 273.65 180.00 94.41 26.28
67.5 728.24 648.47 561.38 469.60 374.25 280.78 186.94 100.23 28.90

90.0 778.35 698.21 612.25 524.59 430.00 335.59 239.68 147.34 67.01
112.5 779.48 700.83 618.44 528.72 434.50 341.03 244.00 154.47 70.57
135.0 781.54 705.34 621.25 532.10 441.07 344.41 247.56 154.84 75.08
157.5 785.30 706.84 622.94 535.86 442.39 345.54 251.13 158.60 76.20
180.0 786.42 707.59 626.51 536.61 442.01 344.41 250.75 157.66 75.64
2025 782.67 707.22 622.76 533.23 442.20 345.54 248.88 156.35 76.95
225.0 779.29 701.40 617.31 530.98 437.32 341.41 248.13 155.97 74.33
2475 773.10 694.64 612.81 523.09 430.56 334.46 241.75 150.34 72.26
270.0 735.93 653.91 569.64 478.23 382.70 285.48 194.07 106.23 33.78
292.5 728.80 646.97 559.13 467.54 375.38 279.10 184.69 98.73 30.03
315.0 722.42 642.28 554.25 461.91 366.93 273.46 179.62 94.22 24.78
337.5 719.98 637.02 548.81 459.09 364.12 267.27 176.80 89.72 23.65
360.0 715.85 636.08 548.81 457.03 358.86 268.21 174.93 89.34 21.40

CHy(®) 90.0 95.0 100.0 105.0 110.0 115.0 120.0 125.0 130.0
0.0 0.00 0.00 0.00 0.00 0.19 0.00 0.19 0.38 0.56
22.5 0.00 0.00 0.00 0.00 0.00 0.19 0.19 0.38 0.38
45.0 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.38 0.56
67.5 0.19 0.00 0.00 0.00 0.00 0.19 0.19 0.19 0.56
90.0 6.01 0.00 0.00 0.00 0.00 0.00 0.19 0.00 0.38
112.5 9.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19
135.0 11.64 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19
157.5 12.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
180.0 13.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
202.5 13.14 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.19
225.0 11.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2475 0295 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19
270.0 0.19 0.19 0.19 0.19 0.19 0.38 0.75 0.75 0.75
292.5 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.56 0.38
315.0 0.00 0.00 0.00 0.00 0.19 0.19 0.38 0.38 0.38
337.5 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.38 0.38
360.0 0.00 0.00 0.00 0.00 0.19 0.00 0.19 0.38 0.56

Shenzhen Belling Efficiency Testing Lab Co.,Ltd
Tel:(86)755-21038430 www.bellingeel.com
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Chy(®)  135.0 140.0 145.0 150.0 155.0 160.0 165.0 170.0 175.0
0.0 0.38 0.38 0.56 0.75 0.56 0.56 0.75 0.56 0.56
22.5 0.38 0.56 0.38 0.56 0.75 0.56 0.56 0.56 0.56
45.0 0.56 0.56 0.75 0.56 0.56 0.75 0.38 0.75 0.56
67.5 0.38 0.56 0.75 0.56 0.75 0.56 0.75 0.56 0.56
90.0 0.38 0.38 0.56 0.75 0.56 0.75 0.56 0.56 0.75
112.5 0.19 0.19 0.56 0.56 0.56 0.56 0.56 0.56 0.56
135.0 0.19 0.38 0.56 0.38 0.56 0.38 0.38 0.75 0.56
157.5 0.19 0.38 0.38 0.38 0.38 0.38 0.56 0.56 0.38
180.0 0.19 0.38 0.38 0.56 0.56 0.56 0.56 0.56 0.56
202.5 0.19 0.38 0.38 0.38 0.38 0.56 0.56 0.75 0.56
225.0 0.00 0.38 0.38 0.56 0.75 0.56 0.75 0.56 0.38
247.5 0.19 0.19 0.37 0.56 0.75 0.56 0.75 0.56 0.56
270.0 0.75 0.94 1.13 1.31 1.13 1.13 1.13 1.13 1.13
292.5 0.75 0.75 0.75 0.75 0.56 0.75 0.56 0.75 0.56
315.0 0.56 0.56 0.75 0.75 0.56 0.56 0.94 0.56 0.56
3375 0.56 0.56 0.56 0.94 0.56 0.75 0.75 0.38 0.75
360.0 0.38 0.38 0.56 0.75 0.56 0.56 0.75 0.56 0.56
Ciy(®)  180.0

0.0 0.73

22.5 0.73

45.0 0.73

67.5 0.73

90.0 0.73

112.5 0.73

135.0 0.73

157.5 0.73

180.0 0.73

202.5 0.73

225.0 0.73

2475 0.73

270.0 0.73

292.5 0.73

315.0 0.73

3375 0.73

360.0 0.73
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****End of test report™***
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