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1.0 Test Summary

DLC Technical Requirements v4.2- issued 2017-04-28

Requirement Category Test Method Requirements Test value Results (Fail/Pass)

Minimum Light Output (Im) IES LM-79-2008 375Im/ft 946.89 Pass
Minimum Bare Lamp Output (Im) IES LM-79-2008 N/A N/A N/A
Spacing Criteria (0-180°) IES LM-79-2008 N/A N/A N/A
Spacing Criteria (90-270°) IES LM-79-2008 N/A N/A N/A

Zonal Lumen Requirement 1 (20°-60°) IES LM-79-2008 40% 69.1% Pass

Zonal Lumen Requirement 2 IES LM-79-2008 N/A N/A N/A
Minimum Luminaire Efficacy (Im/W) IES LM-79-2008 126.1 133.13 Pass
Minimum Bare Lamp Efficacy (Im/W) IES LM-79-2008 N/A N/A N/A
Alowable CCTs* (K) All\lESSI 2?8-7397-72-02%815 50294283 4958 Pass
Minimum CRI 'i‘?é%’éﬁiﬁs >70 82.16 Pass

L70 Lumen maintenance (hours) IESTM-21-2011 >50000 >50000 Pass

L90 Lumen maintenance (hours) IES TM-21-2011 >36000 >36000 Pass

Power Factor ANSI C82.77-10-2014 >0.9 0.9531 Pass

Total Harmonic Distortion (A%) ANS| C82.77-10-2014 <20% 4.75% Pass

In-Situ Temperature Measurement Test for LED (°C) UL1598-2008 <85 39.8 Pass

In-Situ Temperature Measurement Test for Driver (°C) UL1598-2008 <90 51.3 Pass
Minimum Luminaire Warranty (years) N/A 5 5 Pass

Doc No: 10-IC-F0854
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2.0 Test List
Test Item Test Test Date Model Number Tests Conducted By
1 Integrating Sphere Test for the Lower CCT 1/22/2018 15A512-102 Gavin Yang
2 Integrating Sphere Test for the Higher CCT 1/22/2018 15A512-105 Gavin Yang
3 Goniophotometer Test 1/18/2018 15A512-102 Gavin Yang
4 THD and PF Test 1/24/2018 15A512-102 Gavin Yang
5 In-Situ Temperature Measurement Test 1/24/2018 15A512-102 Gavin Yang

Remark (if any)

1. UL test equipment information is recorded on Meter Use in UL’s Aurora database.
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3.0 Production Description

TESTING

NVLAP LAB CODE 600106~

Luminaire Description: Direct Linear Ambient Luminaires

Model Number: 15A512-102
Rated Voltage: 120-277V
Frequency: 50/60Hz

LED Package: STWxA2PD-xx

Family Model and Variation: 15A512-105

NVIAD e

.r.fll.\\

Remark:
Photos of Luminaire Characteristics
Model Number CCT (K) Light Output (Im) Power (W) | Luminious Efficacy (Im/W)
15A512-102 3500 3990 30 133
15A512-103 4000 4020 30 134
15A512-105 5000 4050 30 135

Doc No: 10-IC-F0854
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4.0 LM-79 Measurement and Test Results
4.1 Integrating Sphere Test for the lower CCT
Model No. | 15A512-102 Sample ID. | 1362798-001
Opreate time (Min.) | 90 Stabilization time (Min.) | 45
Test Method
1.The sample was tested according to the IES LM-79-2008.
2.Photometric paramters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 252 C + 12 C.The reference standard lamp is rated current 2.6A
omni-directional Incandescent lamp and was calibrated by china seprei laboratory.
3.The sample measurements were made using a spectroradiometer connected by a fiber optic cable and detector through
the detector port of the integrating sphere. Coating reflectance of the integrating sphere was 90% to 98%.Photometric
measurement conditions was using 4m geometry.The self-absorption factor is applied in the final test result.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.
Integrating Sphere Test Conditions
Temperature
l:°c) " Voltage (Vac) [ Frequency (Hz)| Current (A) Power (W) Power Factor Current THD
25.1 120.04 60 0.2362 28.085 0.9952 5.64%
Test Results
Luminous Flux Luminous Luminous
CCT (K CRI (Ra Duv
(k) (Ra) (Im) Efficacy (Im/W) | Efficacy (Im/ft)
3422 82.16 0.0014 3787.57 134.86 946.89
Spectral Flux Graph Chromaticity Diagram
3500K @NSI 0 0.4078
7.155E-002 e
3 _..‘J!;E c; ¥i 0393
) DE-092 inside
sl x = 0.4112 i -0.02
TAIDE-003 L
x -00Z x +0.0Z2
400 5 L1 0 00 L':{ﬂl(e:::;m I':‘:\I LT RS0 SO0 a5¢ 1000 1050
Spectral Result
Luminous Flux @{v) 3787.57 (Im) Chrom x 0.4112
Chirom y 0.3969 Chrom u 0.2370
Chrom v 0.3431 Duv 0.0014
Chrom u’ 0.2370 Chrom v* 0.5147
CCT 3422.0 (K) Luminous Efficacy n 134,86 (Im/wW)
Ra 82.16 R1 20.4
R2 88.3 R3 249
R4 811 R5 79.9
R& 84.2 R7 B5.6
RB8 62.8 R9 8.4
R10 72.3 R11 79.8
R12 60.9 R13 B82.1
R14 97.1 R15 74.0
Rf 81.9 Rg 96.3
Doc No: 10-IC-F0854 UL Report Number 4788381111 5 Page 5 of 14

Issue: 4.2



NRZLA

AD &

\‘\"i”{’z

.‘\i

~\~‘\

r,

'w ..\u\‘

TESTING 4 3
NVLAP LAB CODE 600106- D
4.0 LM-79 Measurement and Test Results
4.2 Integrating Sphere Test for the higher CCT
Model No. | 15A512-105 Sample ID. | 1362798-003
Opreate time (Min.) | 90 Stabilization time (Min.) | 45
Test Method
1.The sample was tested according to the IES LM-79-2008.
2.Photometric paramters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 252 C + 12 C.The reference standard lamp is rated current 2.6A
omni-directional Incandescent lamp and was calibrated by china seprei laboratory.
3.The sample measurements were made using a spectroradiometer connected by a fiber optic cable and detector through
the detector port of the integrating sphere. Coating reflectance of the integrating sphere was 90% to 98%.Photometric
measurement conditions was using 4m geometry.The self-absorption factor is applied in the final test result.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.
Integrating Sphere Test Conditions
Temperature
l:°c) " Voltage (Vac) [ Frequency (Hz)| Current (A) Power (W) Power Factor Current THD
25.1 119.93 60 0.2358 28.011 0.9953 5.49%
Test Results
Luminous Flux Luminous Luminous
CCT (K CRI (Ra Duv
(k) (Ra) (Im) Efficacy (Im/W) | Efficacy (Im/ft)
4958 83.44 0.0026 3810.47 136.03 952.62
spectral Flux Graph Chromaticity Diagram
e S5000K ANSI a0 0.3445
L.083E-00L [ ¥: 7002
E 5.842E002 yrhami
P inside
23776002 ;Jli10:l34-6? T |y oz
LA8BE Q02 Uiz
- 2 -0j02 1 +0.02
400 450 50 604 h:;:\.!.;::m I::‘I soe 450 00 50 1000 1050
Spectral Result
Luminous Flux ©{v) 3810.47 {Im} Chrom x 0.3467
Chrom y 0.3581 Chrom u 0.2100
0.3254 Duwv 0.0026
Chiom u 0.2100 Chrom v' 0.4351
CCT 4958.0 (K} Luminous Efficacy n 136.03 {Imfw)
Ra 83.44 R1 82.2
R2 91.3 R3 04.8
R 788 R3 80.7
R6 855 R7 86.6
RS 67.7 R9 13.83
R10 77.2 Ri1 Vs
Ri2 52.5 R13 85.2
R14 a7.6 R15 77.0
Rf 380.2 Rg 92.5
Doc No: 10-IC-F0854 UL Report Number 4788381111 5 Page 6 of 14
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5.0 LM-79 Measurement and Test Results
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Model No. |

15A512-102

sample ID. |

1362798-001

Opreate time (Min.)

90

Stabilization time (Min.)

45

Test Method

seprei laboratory.
4.The samples were operated at rated voltage and was stabilized before measurement. Luminous flux, luminaire efficacy, zonal lumen were

calculated from the software taken at 1° vertical intervals and 22.5° horizontal intervals..Photometric distance was more than five times of
the largest dimension of the test SSL product.

1.The sample was tested according to the IES LM-79-2008.
2.Photometric paramters were measured using a type C goniophotometer and software.

3.The ambient temperature shall be maintained at 25° C £ 1° C, measured at a point not more than 1 m from the sample and at the same
height as the sample.The reference standard lamp is rated current 3.865A omni-directional Incandescent lamp and was calibrated by china

Goniophotometer Test Conditions

Doc No: 10-IC-F0854

Issue: 4.2

T t
emr()fé)a ure Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor Current THD Orientation
25.1 120.05 60 0.23516 28.095 0.9952 5.64% Horizontal
Test Result
Flux Zonal Lumen | Zonal Lumen Field Angle Beam Angle Luminous
(Im) Requirement 1 | Requirement 2 (10%) (50%) Efficacy
(0°-60°) Horizontal Spread| Vertical Spread |Horizontal Spread| Vertical Spread (Im/W)
3740.4 69.1% N/A 159.1 159.1 123.4 109.2 133.13
SC SC
0~180° 90°~270°
N/A N/A
UL Report Number 4788381111 5 Page 7 of 14
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5.0 Goniophotometer Test (Cont'd)
Light Distribution Curve

Polar Candela Distribution
1g0% 170% 160% 150 1409

1,200
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200
1200
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i 110=
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400 70°
600
60
200
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IsoCandela Plot

" IsoCandela Plot
-g0%  -g0°  -40° -20° IIJ"-‘ 20%  40® g0 20
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40\:\ !
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_2|:|O
1 _400
| -£0=
| g0
B Cd: 1,025, 90% Cd: 456, 40%
Cd: 854, 75% B Cd: 342, 30%:
Cd: 633, 60% U Cd: 228, 20%
M Cd: 569, S0% W Cd: 114, 10%:
- ==~ Point of Max Cd: 1,139.4
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5.0 Goniophotometer Test (Cont'd)
Zonal Lumen Summary

Zonal Lumen Summary
Zone Lumens % Luminaire

0-30 382.3 23.6%
040 1471 38.7%
060  2,585.7 69, 1%
6050 942.3 25.2%
70-100 593.7 15.9%:
90-120  171.9 4.6%
020  3,528.0 94. 3%
90-130 212.2 5.7%
0-180 3,740.2 100%%

Lumens Per Zone

Lumens PEl_" Zone.

Zone Lumens %%:Total Zone Lumens % Total
0-5 271 0.7% 90-95 56,5 1.5%
5-10 80.4 2.1% 95-100 41.2 1.1%
18-15 130.9 3.5% 100-105 29.6 0.8%
15-20 175.9 4. 7% 105-110 20.7  0.6%
20-25 217.1 5.8% 110-115 14.2 0.4%
25-30 249.9 6.7% 115-120 9.7 0.3%

30-35 2ZM.5 T.3% 120-125 0.2 0.2%
3540 290.3 7.8% 125-130 53 0.1%
4045 299,9 F.9% 130-135 44 0.1%
45-50 2944 7.9% 135-140 41 0.1%
50-55 283.2 F.6% 140-145 39 0.1%
5560 264.1 F.1% 145-150 3.7 0.1%
60-65 238.5 6.4% 150-155 33 0.1%
65-70 207.9 5.6% 155-160 29 0.1%
70-75 1739 4.6% 160-165 24 0.1%

7380 138.9 3.7% 165-170 1.8 0%
80-85 105.7 2.8% 170-175 1.1 0%
85-90 fr.5 2.1% 175-180 0.4 0%

Doc No: 10-IC-F0854 UL Report Number 4788381111 5 Page 9 of 14
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5.0 Goniophotometer Test (Cont'd)

Intensity Data(cd)
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6.0 THD and PF Test
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Model No.

15A512-102

Sample ID.

1362798-001

Test Method

from thedigital power meter.

1. The samples were tested according to the ANSI C82.77-2002.
2. The ambient temperature condition was maintained at 252 C + 12 C. The sample measurement was made using a digital power meter and

power supply. The sample was operated at rated voltage and stabilized before measurement. The total harmonic distortion were calculated

Test Results

T t
em;:f(r:')a ure Voltage (Vac) Frequency (Hz) Current (A) Power (W) Power Factor Current THD
25.1 276.96 60 0.1065 28.119 0.9531 4.75%

Doc No: 10-IC-F0854
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7.0 In-Situ Temperature Measurement Test
| ModelNo. | 15A512-102 |  sample ID. 1362798-001

Test Method

1. In-Situ Temperature Measurement Test is conducted according to the UL1598-2008, Section 14.
2. The testing was conducted in a room with ambient temperature of 25°C + 5°C. The apparatus construction followed those described in

UL1598-2008 for normal temperature testing. Thermocpuples were placed on the LED package in the locations indicated by LM-80 report.
The temperature was recorded after the lamp was operated by 3.5 hours in stability or by 7.5 hours.

In-Situ Temperature Measurement Test Conditions

T t
emr()fé)a ure Voltage (Vac) Frequency (Hz) Current (A) Power (W) Power Factor Orientation
25.0 120.05 60 0.23516 28.095 0.9952 Horizontal
Test Results(LED)
Temperature for Lighting source
Manufacturer o LM-80 LM-80
Thermocouple (°C) LED e L.
. Declared Current Limit Current Limit Temp
Location Test Result Test Result Model Number o
(mA) . (mA) (°c)
Column (Correct to 25 °C)
TMP of LEDs 65 39.8 39.8
Ambient STWxA2PD-xx 300 85
moren N/A 25.0 25.0
Temperature
Test Results(Driver)
Temperature for Driver A
° . Driver
. (°C) Driver e
Thermocouple Location Limit Temp
Test result Column Test result Model Number C)
u
" (Correct to 25 °C)
TMP of Dri . .
VI of Driver >1.3 >1.3 SIE40-1750 120-277 W D1 R 90
Ambient Temperature 25.0 25.0

Doc No: 10-IC-F0854
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7.0 In-Situ Temperature Measurement Test (Cont'd)

Test Photos for Ts Point of LED Packages & Tc Point of Driver

Doc No: 10-IC-F0854 UL Report Number 4788381111 5 Page 13 of 14
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