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1.0 Test Summary

DLC Technical Requirements v4.2- issued 2017-04-28
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Requirement Category Test Method Requirements Test value Results (Fail/Pass)
Minimum Light Output (Im) IES LM-79-2008 10000 20517.60 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°-50°) IES LM-79-2008 30% 53.1% Pass
Zonal Lumen Requirement 2 IES LM-79-2008 N/A N/A N/A
Minimum Luminaire Efficacy (Im/W) IES LM-79-2008 126.1 129.74 Pass
Minimum Bare Lamp Efficacy (Im/W) IES LM-79-2008 N/A N/A N/A
Alowable CCTs* (K) IES LM-75-2008 50294283 5077 Pass
ANSI C78.377-2015
Minimum CRI 'i‘?é%’éﬁiﬁs >70 83.13 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 0.9675 Pass
Total Harmonic Distortion (A%) ANS| C82.77-10-2014 <20% 9.53% Pass
In-Situ Temperature Measurement Test for LED (°C) UL1598-2008 <105 76.1 Pass
In-Situ Temperature Measurement Test for Driver (°C) UL1598-2008 <90 45.8 Pass
Minimum Luminaire Warranty (years) N/A 5 5 Pass
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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 1/12/2018 HBEL-2FT-162-40-F-XX Blaire Xiong
2 Integrating Sphere Test for the Higher CCT 1/12/2018 HBEL-2FT-162-50-F-XX Blaire Xiong
3 Goniophotometer Test 1/12/2018 HBEL-2FT-162-40-F-XX Blaire Xiong
4 THD and PF Test 1/12/2018 HBEL-2FT-162-40-F-XX Blaire Xiong
5 In-Situ Temperature Measurement Test 1/12/2018 HBEL-2FT-162-40-F-XX Blaire Xiong

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

Luminaire Description: High-bay Luminaires for Commercial and Industrial
Buildings Model Number: HBEL-2FT-162-40-F-XX

Rated Voltage: 120-277V
Frequency: 50/60Hz

LED Package: STW8A2PD-XX

TESTING

NVLAP LAB CODE 600106-0

Family Model and Variation: HBEL-2FT-162-50-F-XX

Remark:
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ek

Photos of Luminaire Characteristics

NN
KM

Model Number CCT (K) Light Output (Im) Power (W) | Luminious Efficacy (Im/W)
HBEL-2FT-162-40-F-XX 4000 21060 162 130
HBEL-2FT-162-50-F-XX 5000 21222 162 131

Doc No: 10-IC-F0854
Issue: 4.2

UL Report Number 4788965897_1a

Page 4 of 14



\‘\\‘\”i”l’—‘ﬂ’

®
o NS '
INWVUAY =
T~
TESTING A
NVLAP LAB CODE 600106-0 KTt
4.0 LM-79 Measurement and Test Results
4.1 Integrating Sphere Test for the lower CCT
Model No. | HBEL-2FT-162-40-F-XX sample ID. | 1347869
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
25.2 120.05 60 1.3217 157.88 0.9951 8.00%
Test Results
Luminous Flux Luminous Luminous
CCT (K CRI (Ra Duv
(k) (Ra) (Im) Efficacy (Im/W) | Efficacy (Im/ft)
3985 83.13 0.0016 20632.5 130.68 N/A
Spectral Flux Graph IChromaticity Diagram
P 4000K ANSI 0 0.3818
SEHTE00L TR
é ¥ 03797
3
% inside
R
y = 03813
x -040Z x +0.02
- wav EI:'!:'IIH{F'T: " * e
Spectral Result
Luminous Flux @{v) 20632.5 (Im} [Chrom x 0.3821
Chirom y 0.3813 Chrom u 0.2244
Chrom v 0.3359 Buy 0.0016
Chrom u’ 0.2244 Chrom v' 0.5038
CCT 3985.0 (K) Luminous Efficacy n 130.68 (Im/w)
Ra 83.13 R1 B81.5
R2 90.3 R3 95.6
R4 B80.1 E.5 80.7
R& 85.8 R7 B86.2
RE 65.0 RO 115
R10 759 R11 78.0
R12 59.5 R13 83.9
R14 97.8 R15 75.8
Rf 81.5 Rg 93.4
Doc No: 10-IC-F0854 UL Report Number 4788965897_1a Page 5 of 14
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4.0 LM-79 Measurement and Test Results
4.2 Integrating Sphere Test for the higher CCT
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Model No. | HBEL-2FT-162-50-F-XX Sample ID. | 1347870
Opreate time (Min.) | 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
25.2 120.04 60 1.3256 158.27 0.9947 8.40%
Test Results
Luminous Flux Luminous Luminous
CCT (K CRI (Ra Duv
(k) (Ra) (Im) Efficacy (Im/W) | Efficacy (Im/ft)
5077 82.96 0.0008 20888.5 131.98 N/A
Spectral Flux Graph IChromaticity Diagram
5000K ANSI 2 03446
8225001 |y ooz
E 7;_0” - ¥ 0.3551
inside
= Elirol.3'43-3 I IR
. ¥ =0.3515
o % -0,02 x: +0.02
400 (i) 500 . EIET:“ - a00 90 1003
Spectral Result
Luminous Flux @{v) 20888.5 (Im) Chrom % 0.3430
Chirom y 0.3515 Chrom u 0.2101
Chirom v 0.3229 Duw 0.0008
Chrom u' 0.2101 Chrom v' 0.4843
CCT 5077.0 (K} Luminous Efficacy n 131.95 {Im/W)
Ra 82.96 R1 B1.7
R2 80.0 R3 92.1
R 81.4 RS 814
R& 33.0 R7 87.0
RE B58.1 Rg 11.4
R10 72.0 Ri1 79.4
R12 58.5 R13 83.8
R14 95.8 R15 777
Rf 80.3 Rg 94.3
Doc No: 10-IC-F0854 UL Report Number 4788965897_1a Page 6 of 14
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5.0 LM-79 Measurement and Test Results
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Model No. |

HBEL-2FT-162-40-F-XX

sample ID. |

1347869

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

UL Report Number 4788965897_1a

T t
emr()fé)a ure Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor Current THD Orientation
25.1 119.98 60 1.3247 158.15 0.9950 7.91% Horizontal
Test Result
Flux Zonal Lumen | Zonal Lumen Field Angle Beam Angle Luminous
(Im) Requirement 1 | Requirement 2 (10%) (50%) Efficacy
(20°-50°) Horizontal Spread| Vertical Spread |Horizontal Spread| Vertical Spread (Im/wW)
20517.6 53.1% N/A 153.4 155.5 101.8 104.8 129.74
SC SC
0~180° 90°~270°
N/A N/A
Page 7 of 14
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5.0 Goniophotometer Test (Cont'd)
Light Distribution Curve

Polar Candela Distribution
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5.0 Goniophotometer Test (Cont'd)
Zonal Lumen Summary

Lumens Per Zone

Doc No: 10-IC-F0854
Issue: 4.2

Zonal Lumen Suemma ry

Zone  Lumens

0-30 5,173.6
0-40  10,008.1
0-60 15,9515
60-90  3,515.6
70-100 1,355.6
90-120 17.5
0-90 20,4571
90-130 4958.2

0-180 20,515.3

Lumens PEI_"Zon:e_

Zone Lumens % Total
Q-5 190.5 0.9%:
5-10 565.5 2.8%
10-15 920,68 4,5%
15-20 1,242.89 8.1%
20-25 1,519.1 7.4%
25-30 1,734.9 8.5%
30-35 1,882.8 9.2%
35-40 1,951.7 9. 5%
40-45 1,939.6 9.5%
45-50 1,848.3 2.0%:
50-55 1,686.2 8.2%
5560 1,469.2 7.2%
60-55 1,219.4 5.9%
65-70 950.7 4.6%
-75 677 Fo 3%
75-80 413,29 2.0%
80-35 195.0 1.0%:
85-90 50.8 0,2%

Zone
90-95
95-100
100-105 2.1
105-110 1.8
110-115 1.7
115-120 1.8
120-125 2.0
125-130 A
130-135 2.9
135-140 3.2
140-145 3.4
145-150 3.4
150-155 3.3
155-160 3.1
160-165 2.7
165-170 2
170-175 1.5
175-180 0.5

% Luminaire

30.1%
45.8%
82.6%
17.1%
6.6%
0.1%
99.8%
0.2%
100%0

NVLAD

TESTING
NVLAP LAB CODE 600106-0

Lumens % Total

1.6
2.5

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

UL Report Number 4788965897_1a
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5.0 Goniophotometer Test (Cont'd)

Intensity Data(cd)

Doc No: 10-IC-F0854
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6.0 THD and PF Test
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Model No.

HBEL-2FT-162-40-F-XX

Sample ID.

1347869

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
25.1 277.04 60 0.5747 153.99 0.9675 9.53%
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7.0 In-Situ Temperature Measurement Test
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| Model No.

| HBEL-2FT-162-40-F-XX

Sample ID.

1347869

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
25.3 119.98 60 1.3247 158.150 0.9950 Horizontal
Test Results(LED)
Temperature for Lighting source
Manufacturer o LM-80 LM-80
Thermocouple (°C) LED L e
. Declared Current Limit Current Limit Temp
Location Test Result Test Result Model Number .
(mA) . (mA) (°c)
Column (Correct to 25 °C)
TMP of LEDs 100 76.4 76.1
Ambient STW8A2PD-XX 200 105
moren N/A 25.3 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 . .
ot river 46.1 458 SIP80-11800 120-277 W D1 S 90
Ambient Temperature 25.3 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
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