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1. Test Method

Testltem...., . Integrating Sphere Test
Ambient Condition ...............cccceeevevevceerereneees. 25.1°C

Number of hours operated prior to oh

Measurement ..., (h):

Stabilization time .................o (h): 0.5n
Orientation(burning position) of SSL product d

duringtest ... own

TestMethod .......cooiiiiiiii

The sample was tested according to the IES LM-79-2008.

The sample measurements were made using a spectroradiometer
connected by a fiber optic cable and detector through the detector port
of the integrating sphere. The sample was operated at rated voltage
and was stabilized before measurement. Chromaticity coordinates,
correlated color temperature and color rendering index were
calculated from the spectral radiant flux measurements taken at 1 nm

intervals over the range of 380 to 780 nm.

TeSt HeM..ueeiieiieeee e Goniophotometer Test
Ambient Condition...............cccccccevciivicnennl 251°C

Total operated time of the product for 2 5h

measurements including stabilization..... (h): <

Correction factors applied............ccccovvveeennil Intensity distribution
Orientation(burning position) of SSL product d

duringtest ... own

The sample was tested according to the IES LM-79-2008.
Photometric paramters were measured using a type C
goniophotometer and software. The sample reference plane was
Test Method......ccoooeeiiiiiid located at the center of the sample goniometer at a test
distance of 26m from the detectors. The samples were operated

at rated voltage and was stabilized before measurement. Luminous

flux, Luminous efficacy, zonal flux were calculated from the software

taken at 1° vertical intervals and 22.5° horizontal intervals.
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2.Product Information

Report No.:LCS171221045BS

Product description...........cccccueeeenne
Model Number...........cccveeeiiiiieeenns
Rated Inputs........ccceeeiiiiiieiiieee
Rated Power.........ccccoieeiiiiiinee
Declared CCT.....oeveeviiiiieiiieee e
LED Manufacturer..............coceeeennnen
LED Model.....coevoeeeiiiiieeiinceeeee e
LED Package, Array or Module.........
Forward current of the LED chip........

Date of Receipt Samples...................

LED street light
ST-52-150W-4000K
100-240VAC, 50/60Hz
... 150W

Quantity of Receipt Samples.................. 1 unit

3.Test equipment list:

Manufacturer | Description Equipment ID | Model Calibration Date | Calibration Due Date

EVERFINE Full-field Speed SLCS-S-112 GO-R5000 2017/08/15 2018/08/14
Goniophotometer

EVERFINE Digital Power SLCS-S-103 PF2010 2017/08/15 2018/08/14
Meter

EVERFINE AC Testing SLCS-S-115 DPS1060 2017/08/15 2018/08/14
Power Source

EVERFINE Total Spectral SLCS-S-143 D908S 2017/08/14 2018/08/13
Radiant Flux
Standard Lamp

SENSING 2 Meter SLCS-S-038 SPR-3000 2017/08/15 2018/08/14
Integrating
Sphere

YOKOGAWA | Digital Power SLCS-S-058 WT310 2017/08/15 2018/08/14
Meter

ALL POWER | AC Testing SLCS-S-111 APW-105N 2017/08/15 2018/08/14

ELECTRONIC | Power Source

SENSING Standard Lamp SLCS-S-118 S11010017 2017/08/14 2018/08/13
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4. Integrating Sphere Test Results:

4.1 Test Data

Report No.:LCS171221045BS

Test type | Voltage | Frequency | Current Power Power
(VAC) (Hz) (A) Factor (W)
Input 220.0 50.0 0.697 0.985 151.0
Test type CCT CRI Luminous flux Luminous
(K) (Im) efficacy(Im/w)
Output 4204 72.9 18887.14 125.1

4.2 Spectrum
Spectroradiometric Parameters

1.0 P
04011

08 N
3903

0.6 —
63797

04 ! |
0.2 0.3691
0 - : L
350 425 500 575 650 725 s00 | b b

03551 03658 03761 03871 03978

Spectral Distribution Nominal CCT-LED_4000K

x0=03818 ¥0=03797

Chromaticity Coordinates: x=0.3700 y=0.3634 u'=0.2235 +v'=0.4940
Correlated Color Temperature: 4204 K

Colour Fidelity Index: Rf=69

Luminous Flux: 18887.14 Im

Chromaticity Difference: -0.003Duv

Color Ratio: Kr=36.7% Kg=56.7% Kb=6.7%
Bandwidth: 24.5nm

Photosynthetically Active Radiation(PAR): 45.72W
Rendering Index: Ra=72.9
R1=71 R2=79 R3=83
R9=-17 RI10=48 RI11=65

Dominant Wavelength: 579.0 nm(E)
Gamut Index: Rg=94

Purity: 0.2013

Peak Wavelength: 450.0 nm

Radiant Flux: 46.875 W
Photosynthetiec Photon Flux(PPF):213.62umol/s

R4=72
R12=40

R5=70
R13=73

R6=69 R7=82 RE&=57
R14=90 RI15=68 Re=063
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5. Goniophotometer Test results

5.1 Test Data

Report No.:LCS171221045BS

Testtype | Voltage | Frequency | Current Power Power
(V AC) (Hz) (A) Factor (W)
Input 220.0 50.01 0.7016 0.9855 152.1
Test tvpe Total Flux Luminous ZL ZL
yp (Im) efficacy(Im/w) (0~90° ) (80~90° )
Output 18872.2 124.06 99.80% 0.60%

5.2 Luminous Intensity Distribution Diagram and C0 Plane Isolux Diagram (Unit : Ix)

INTENSITY DISTRIBUTION DIAGRAM
IN C PLANS

~— C0/180,152.1

_ (30/210,143.4

30 __ ce0/240,118.8
0 ©90/270,108.8

AVERAGE BEAM ANGLE (50%) :130.8 DEG

MAX INTENSITY CONE SURFACE
DISTRIEUTION DIAGRAM
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5.3 Zonal Flux Diagram

Report No.:LCS171221045BS

¥ [ad] C45 can Cl35 c180 c228 c270 C315 Y & zone & total $lum, lamp
10 4977 5240 5345 8274 glo00 4786 4583 4653 0- 10 477.8 477.6 2.83,2.53
20 4874 5386 BE37 5350 5135 4612 4223 4329 10- 20 1405 188 5. 97,5 87
30 47593 5432 5773 5423 5198 4452 3977 4065 20~ 30 2270 4152 22,22
40 4673 5444 5867 5424 BE17& 4212 3623 379& 30- 40 3037 7188 3g.1,3s8.1
&80 4501 5344 5440 5358 5038 3675 2934 3339 40- 50 3550
&0 4180 5106 2512 5115 4759 ZE6EE 1753 2504 50~ &0 3655 14434
70 3510 2308 §05.5 3041 4083 1098 T12.1 1181 &0=- 70 2881 17318 A ). R
80 15388 204 .86 64.02 125.5 1161 171.¢& 184.1 201.7 TOo- 8O 1398 18713 55.2,50.2
30 4.378 2.708 0.3530 1.800 3.877 1.074 0.1587 1.07% 80- 80 124.5 18838 55,8898
100 4.053 1.46% 0.2381 g.7165 5.413 4.253 0.7104 3.511 20-100 2.420 18841 55.8,99.8
110 5.081 1.548 0.5556 1.271 T7.402 6.874 3.34% 7.247 100-110 3.638 18844 555,55 5%
120 5.091 2.413 1.746 2.148 7.078 8.137 6.749 8.513 110-1z20 4.91% 188498 b e
130 6_364 4.T96 4_28% 3.977 6.045 6.824 T.540 B.476 1lzo0-130 5.178 18854 505,995
140 8.17% 6.743 6.501 5.647 6.364 6.671 T.461 B.360 130-140 4.9%0 18859 555,585
150 5._388 a.812 B.482 7.635 7.0858 8._220 8.972 5.394 l40-150 4.943 18864
1&0 5.784 5.407 5.127 B.43¢ 8.830 5.487 9.365 9.873 150-160 4.15% 18868 100,100
170 10.82 10.72 5.917 9.893 2.629 10.48 10.32 10.51 1le0-170 2.751 18871
lac 12.08 11.43 10.24 10.35 11.45 11.43 10.32 10.35 170-180 1.021 18872
DEG LUMINQUS INTENSITY:cd UNIT:1lm
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5.4 Isocandela Diagram

i — 5% 2088.7
" ____ 10% 593.5
L __ 15% £%0.2
. 20% 1187
b — 25% 1484
. 30% 1780
20 — _ 35% 2077
- — 40% 2374
50 — 45% 271
e S50% 2967
___ 55% 32¢4
— —  60% 3561
) —_ &5% 3857
56 70% 4154
—~ = ___ 75% 4451
< —_ BO% 4748
= —  B5% 5044
P | ot 4
=0 __ 90% 5341
u __ 95% 5638
m =10
i
-20
=30 1. AVG=4804,MIN=4646
53 2. AVG=4805,MIN=4541
- 3. AVG=4794,MIN=4440
-50
—&0
-70
Imax:5935 (H6.0,V-36.5)
—B0 (At :C=80.0, Gamma=37.5)
UNIT: cd

=90 -8B0 =70 -0 -50 -40 -30 —20 =10 © 10 20 30 40 50 ®D 70 80 90

HORIZONTZL (DEG)
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5.5 Luminous Distribution Intensity Data

Table--1 UNRIT: cd
C (DEG)

y (DEGT~ a iao 20 3o 40 50 &0 70 BO a0 1m0 iio 1z0 130 | 140 | 150 160 170 180
a 5050 | 5046 | 5043 | 5038 | 5034 (5031 | 5028 (5022 | 5022 | 5017 | 5013 | 5011 | 5007 | 5005 | 5000 ( 4995 | 49%0 | 4987 | 5050
5 5021 | 5056 | 5088 | 5121 (5134|5160 | 5181 (5196|5196 | 5203 | 5204 | 5195|5183 | 5162 | 5152 (5114 | 5074|5039 | 5081
10 4977 | 5047 | 5120 ( 5182 | 5228 (5252 | 5314 (5342 | 5353 | 5345 | 5347 | 5332 | 5317 | 5291 | 5256 | 5185 | 5148 | 5088 | 5100
15 4923 | 5024|5133 | 5215 | 5303 (5353 | 5407 | 5445 | 5459 | 5453 | 5446 | 5420 | 5401 | 5364 | 5328 | 5261 | 5201 | 5128 | 5122
20 4374 | 4%%3 | 5124 | 5239 (5348 | 5424 | 5498 (5548 | 5559 | 5537 | 5522 | 5474 | 5450 | 5408 | 5372 (5314 | 5242 | 5159 | 513%
25 4833 | 4973 | 5112 | 5241 | 5362 | 5466 | 5577 | 5654 | 5672 | 5645 | 5590 | 5512 | 5461 | 5426 | 5401 | 5346 | 525%2 | 5214 | 5176
30 4793 | 4950 | 5099 5233 | 5362 (5502 | 5662 (K775 | 5808 | 5773 | 5665 | 5552 | 5480 | 5435 | 5410 | 5382 | 5336 | 5256 | 5138
35 4733 | 4925 | 5090 | 5232 | 5378 | 5535 | 5721 (5862 | 5918 | 5855 | 5717 | 5573 | 5479 | 5435 | 5420 | 5415 | 5376 | 5291 | H1533
40 4673 | 4880 | 5070 ( 5219 | 5364 | 5523 | 5708 (5869 | 5930 | 5867 | 5721 | 5547 | 5445 | 5419 | 5430 | 5451 | 5417 | 5309 | 5176
45 4600 | 4543 | 5047 | 5197 (5331 | 5479 |563% (5781 | 5848 | 5800 | G644 | 5480 | 53%2 | 5372 | 5418 (5471 | 5444|5302 | 5133
50 4501 | 4757 | 5038 | 5153 ([ 52%6 | 5391 | 5502 | 5542 | 5525 | 5440 | 5346 | 5269 (5270 | 5308 | 5407 | 5517 | 5477 | 52686 | 5038
55 4366 | 4721 | 5026 | 5218 | 5272 | 5261 | 5149 (4867 | 4579 | 4423 | 4475 | 4641 | 4919|5154 | 5419 | 5581 | 5510 | 5248 | 4913
&0 4180 | 4641 | 5028 | 5256 | 5257 | 4554 | 4316 | 3363 | 2736 | 2512 | 2620 | 3185 | 4048 | 4830 | 5401 ( 5680 | 5561 | 5226 | 4755
&5 3956 | 4563 | 5051 | 5314 (5103 | 4117 | 2558 (1455 | 1187 (1112 {1161 | 1414 (2349|3889 |5227 5862 |5708| 5192 | 4522
T0 3510 | 4262 | 4897 | 5112 | 4426 | 2191 | 646 | 606 524 506 | 497 537 679 |1751 | 4332 | 5522 | 5642 | 4352 | 4083
75 2759|3583 | 4229 3970 | 2307 | 433 | 291 245 | 227 | 227 220 220 243 326 (1645|3293 | 3895 | 3547 | 2979
a0 1589|1577 | 2017|1443 | 276 134 |B4.9|70.2 |66.8 |64.0 (62.0|61.6|67.5|93.8( 157 | 820 |1011| 817 1161
g5 226 |99.5| 118 |93.1 |25.9|10.6|5.38|3.62 |2.79|2.39|2.26|2.58|2.36|5.46|11.6|28.7|39.9|40_.8|89.5
20 4.38|4.78|4.87|4.30(3.26|2.15(|1.35(0.72|0.41|0_.40 |0.40|0_40|0.56|1.04|2.16(3.35|4.21|4.85(3.98
95 3.98|3.74|3.50(2.78|(2.06|1.35|0.79(0.47|0.32|0.24|0.24|0.24|0.32(0.48|1.19(2.15|2.9%4|3.681 (4. 48
100 4. 05|3.66|3.26(2.62|1.83(1.11|0.64(0.32|0.32|0.24|0.24(0_.24|0.32|0.48|0.96|1.8B3|2.78|3.58|5.41
105 4 30|3.66|3.26(2.54(1.83|1.11|0.64(0.32|0.32|0.24|0.24|0.24|0.32|0.48|1.04(1.83|2.78|3.50|6.53
110 5.09|3.97|3.26(2.54|1.83|1.27|0.%4 (D.56|0.55|0.56|0.56(0_48|0.71|1.11|1.43|2.06|2.85|3.66|7.40

115 5.09|3.97|3.26|2.62|2.06|1.59|1.43(1.27)11.19|1.27|1.1%|1.19|1.35(1.59|1.99|2.46|3.10|4.05|7.56
120 5.09|4.05|3.42|2.78(2.46|2.37|2.06(1.82|1.67|1.75|1.51|1.67|1.9%0|2.07|2.23|2.70|3.41|3.97(7.08
125 5.48|5.00|4.45(4.05|3.81(3.48|3.17(3.48|3.09|3.24|3.09%(2.93|2.09|2.86|3.19(3.74|4.28|5.00|6.12
130 6.36|5.80|5.48|5.09 |5.07 |4.52|3.97(4.37|4.21|4.29|4.05(3.96|3.98|3.82|4.14|4.29|5.08B|5.64|6.05
135 6.84|6.43|6.20(5.88 |5.79|5.24|5.16|5.24|5.23|(5.08|5.01|4.9%2|4.92)|4.37|5.10|5.25|5.48B|5.96|6.05
140 8.18|8.10|7.63|(7.46|6.98|6.51 |6.90(6.59 |6_43|6.50|6.26|6.03|6.36|5.72|5.57|6.20|6.98|7.46| 6._36
145 9.31|8.90(8.91|B8.19|8.01|B.01|B.26|B.02|7.70|7.53|7.23|7_.30|7.15|7.08B|€.53|6.60|7_.30|8.18|6_45
150 9.39(9.14|9.30|8.98 |8.B1|B8.81|B.74(B.90|B.74|B.49 |B.10(7.-86|7.79|7.80|7.48|6.91|7.54|8.18|7.09
155 9.70(9.62|9.86|9.30 |%.37|9.37|9.14 (9. 07 |8.90|8.81 |B.74(8.26|8.11|8.12 | B_.28B|T7.78|7.86|8.27|7.96
160 9.78|9.85|10.2(9.30 |9.29|9.52|9.45|9.30|9.29(9.13 |9.06|8.73|B8.67|8.51 | 8.36|8.03|6.02|8.66|8.83
165 10.3|10.3|10.3|(10.0 10.00|10.2|10.2(10.0(|9.21|9.29 |9.61|9.21|9.30|8.91 |8.%92|8.82|9.05|%2.38(8.91
170 10.8|11.1|311 . 6(11.1|10.7|10.9|10.8(10.3|10.1|9.92|10.2|10.1|10.0|(9.B5|9.95|9.69|10.2|10_2|9_63
175 12. 0|11.7|312.0[11. 5|11 4|11 . 3|11.0|10.6|10.3|10.2|10.6|10.6|10.5|10_2|10_4|10.6|10.8|11_2|11_2
180 12.1|311.7|12.0(11.5(13.4|11.5|11:0(10.6|10:3|10.2 (10.6|10.5|10.5|10.2|10.5|10.7|11.D|21_3(31.5
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6. Photo of sample:
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