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Test Summary
DLC Technical Requirements V5.1- issued 2020-02-14
Requirement Category Test Method Requirements Tolerance Test Result
Minimum Light Output (Im)-Luminaires IES LM-79-2008 >3000 -10% 4526.91
Minimum Luminaire Efficacy (Im/W)-Luminaires IES LM-79-2008 2125 -3% 122.52
Spacing Criteria (0-180°) IES LM-79-2008 1.0-2.0 0.1 1.24
Spacing Criteria (90-270°) IES LM-79-2008 1.0-2.0 0.1 1.28
Zonal Lumen Requirement 1(0°-60°) IES LM-79-2008 >75% -3% 76.00%
Allowable CCT (3500K) IES LM-79-2008/ANSI C78.377-2015 34651245 N/A 3544
Allowable CCT (4000K) IES LM-79-2008/ANSI C78.377-2015 3985+275 N/A 4163
Allowable CCT (5000K) IES LM-79-2008/ANSI C78.377-2015 50294283 N/A 4971
Allowable CCT (3500K) IES LM-79-2008/ANSI C78.377-2015 3465+245 N/A 3542
Allowable CCT (3500K) IES LM-79-2008/ANSI C78.377-2015 34651245 N/A 3542
Minimum CRI IES LM-79-2008/CIE 13.3-1995 280 -1 92
Minimum R9 IES LM-79-2008 20 -1 67.0
Minimum Rg IES LM-79-2008 289 -1 100
Minimum Rf IES LM-79-2008 270 -1 88
Rcs,hl IES LM-79-2008 -12%-23% -1% -3%
Unified Glare Rating (UGR) IES LM-79-2008 <22 N/A 21.8
L70 Lumen maintenance (Hours) N/A >50000 N/A >50000
L90 Lumen maintenance (Hours) N/A >36000 N/A >36000
Power Factor ANSI C82.77-10-2014 0.9 -0.03 0.9600
Total Harmonic Distortion (A%) ANSI C82.77-10-2014 <20% 5% 12.34%
In-Situ Temperature Measurement Test for LED 1 (°C) UL1598-2008 <105 N/A 47.4
In-Situ Temperature Measurement Test for Driver 1 (°C) UL1598-2008 <90 N/A 58.5
Max Chromaticity Shift (1000-6000h) N/A <0.004 0.0004 0.0014
Minimum Luminaire Warranty (Years) N/A 25 N/A >5
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Test List

Sample Received Date: 2022-10-27
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Test Item Test Date Model Number Tests Conducted By
Integrating Sphere Test 2022-11-26 VTR-24-MU-45-9TW-A Yang, Gavin X
Integrating Sphere Test 2022-11-26 VTR-24-MU-45-9TW-A Yang, Gavin X
Integrating Sphere Test 2022-11-26 VTR-24-MU-45-9TW-A Yang, Gavin X
Integrating Sphere Test 2022-11-26 VTR-24-MU-45-9TW-A Yang, Gavin X
Integrating Sphere Test 2022-11-26 VTR-24-MU-45-9TW-A Yang, Gavin X
Goniophotometer Test 2022-11-25 VTR-24-MU-45-9TW-A Yang, Gavin X
Goniophotometer Test 2022-11-25 VTR-24-MU-45-9TW-A Yang, Gavin X

THD and PF Test 2022-11-25 VTR-24-MU-45-9TW-A Yang, Gavin X
THD and PF Test 2022-11-25 VTR-24-MU-45-9TW-A Yang, Gavin X
THD and PF Test 2022-11-25 VTR-24-MU-45-9TW-A Yang, Gavin X
THD and PF Test 2022-11-25 VTR-24-MU-45-9TW-A Yang, Gavin X
THD and PF Test 2022-11-25 VTR-24-MU-45-9TW-A Yang, Gavin X
In-Situ Temperature .
2022-11-26 VTR-24-MU-45-9TW-A Yang, Gavin X
Measurement Test

Remark (if any)

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

2. The accuracy method decision rule is applied when the compliance or verdict is made to the results
of this report.
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Product Description
Lamp/Luminaire Description: Integrated Retrofit Kits for 2x4 Luminaires
Model Number: VTR-24-MU-45-9TW-A
Electrical Parameter: 120-277V, 50/60Hz
LED Package: BXFN-(A)G-11L-3A
Dimming Information: Continuous dimming capability
Remark: Housing model: Lithonia 2GT8 lensed 2X4
Products Scaled Value
Model Number CCT Luminous Flux Power | Luminous Efficacy
VTR-24-MU-45-9TW-A 3500K 5580 45 124
VTR-24-MU-45-9TW-A 4000K 6030 45 134
VTR-24-MU-45-9TW-A 5000K 5670 45 126
VTR-24-MU-45-9TW-A 3500K 4902 38 129
VTR-24-MU-45-9TW-A 4000K 5282 38 139
VTR-24-MU-45-9TW-A 5000K 4978 38 131
VTR-24-MU-45-9TW-A 3500K 4522 34 133
VTR-24-MU-45-9TW-A 4000K 4862 34 143
VTR-24-MU-45-9TW-A 5000K 4590 34 135
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Integrating Sphere Test
Model No. VTR-24-MU-45-9TW-A Sample ID. 5475176
Operate time (Min.) | 90 |Stabi|ization time (Min.) 45

Test Method

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 25 °C + 1 °C. The reference standard lamp is rated current 2.679A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.

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 (°C) |Voltage (Vac) |Frequency (Hz)| Current (A) | Power (W) Power Factor Orientation
24.7 119.91 60 0.3786 45.03 0.9918 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
3544 92 84.0 -0.0017 | 5599.79 124.36 N/A
3500K ANSI X 040165
2202E-001 [ﬁ7
18876001 /zé/j/ o
£1 y inside 4
9A36E-002 ) ’."1:”’ Ill outside I\?‘—in.uz
6291E-002 i Lot
h i/’
3.145E-002 guT:
=04011
Rt 400 500 600 700 800 900 1000 1100 S
Wavelength {nm) x:-0J02 X +002

Luminous Flux (Im) 5599.79 Chrom x 0.4011
Chromy 0.3848 Chrom u 0.2355
Chrom v 0.3388 Duv -0.0017
Chrom u’ 0.2355 Chrom V' 0.5081

CCT (K) 3544 Luminous Efficacy (Im/W) 124.36
Ra 92 R1 98.0
R2 93.0 R3 84.0
R4 91.0 R5 95.0
R6 90.0 R7 92.0
R8 94.0 R9 84.0
R10 79.0 R11 90.0
R12 72.0 R13 96.0
R14 89.0 R15 97.0
Rf 88 Rg 105

Rcs,hl -3%
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ANSI/IES TM-30-18 Color Rendition Report
Source: BXFN-(A)G-11L-3A Manufacturer:  Fulham Co., Inc.

Date: 11/26/2022 Model:  VTR-24-MU-45-9TW-A

— Reference == Test

Radiant Power
(Equal Luminous Flux)

Local Chroma Shift (R, )
2
%
2%
0%
3%
7%
6%
2%
2%
%
0%
5%
%
5%
El

.E“'ﬁ
»
s

g8z 5
§gse38 Sgmc 8
g R E Ehry |

93
o o6 86 g5 22 72 B9 gy 8987 B8 a5

12 345 67 8 9101 1213141516
Hue-Angle Bin (j)

Color Sample Fidelity (R; ccq;)
o
3

L = L L s = I = =
Notes: This is a recommended method for displaying X 0.4011 CIE 13.3-1995
ANSI/IES TM-30-18 information. 0.3848 (CRI)
u' 02355 R, 92
v' 05081 R 84

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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Integrating Sphere Test
Model No. VTR-24-MU-45-9TW-A Sample ID. 5475176
Operate time (Min.) | 90 |Stabi|ization time (Min.) 45
Test Method
1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 25 °C + 1 °C. The reference standard lamp is rated current 2.679A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.
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 (°C) |Voltage (Vac) |Frequency (Hz)| Current (A) | Power (W) Power Factor Orientation
24.7 119.94 60 0.3564 42.421 0.9925 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
4163 94 84.0 0.0004 | 6188.69 145.89 N/A
4000K ANSI x: 0137775
l:m}E[Iﬂl /7
2.1026-001 (
)J yi +0.02
; 1.502E-001 I
= y: 03649 Tt ,f
1.201E-001 ,,r"l fl’I’ insjidrezy .
9.010E-002 ,'lb""’l quiside I\?‘—‘n.uz
6.006E-002 :",'
3.003E-002 guT:
=0.3738
Rt 400 500 600 700 800 900 1000 1100 Sl
Wavelength {nm) x:-0J02 X +002
Luminous Flux (Im) 6188.69 Chrom x 0.3738
Chromy 0.3734 Chrom u 0.2220
Chrom v 0.3327 Duv 0.0004
Chrom v’ 0.2220 Chrom Vv’ 0.4991
CCT (K) 4163 Luminous Efficacy (Im/W) 145.89
Ra 94 R1 97.0
R2 94.0 R3 88.0
R4 95.0 R5 95.0
R6 91.0 R7 96.0
R8 96.0 R9 84.0
R10 83.0 R11 93.0
R12 68.0 R13 96.0
R14 92.0 R15 96.0
Rf 90 Rg 102
Rcs,hl -3%
Doc No: 10-IC-F0854 Issue: 8.0 UL Report Number 4790617185_10 Page 7 of 30
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Source: BXFN-(A)G-11L-3A

Date: 11/26/2022

Manufacturer:

Model:

— Rejerence

Radiant Power
(Equal Luminous Flux)

—

ANSI/IES TM-30-18 Color Rendition Report

Fulham Co., Inc.

VTR-24-MU-45-9TW-A

o3 %

12

97 95 o4
0 2 % 8 R

345 6 7 8 9101 121314151
Hue-Angle Bin (j)

Color Sample Fidelity (R; ccq;)

cesot
cesos T
ceso?
cesio 1
cesia 38
cesip
Ccesis
CcEs22
cesas
CES23 8
cesat 1
CES34

ANSI/IES TM-30-18 information.

CES37 8
CES43 L
CES4E
CES4% b
CcESS2
CESSS
CESS58

CESA0

Notes: This is a recommended method for displaying X

= A = v
03738 CIE 13.3-1995
03738 (CRI)
02221 R, %4
0.4991 Re 84

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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Integrating Sphere Test
Model No. VTR-24-MU-45-9TW-A Sample ID. 5475176
Operate time (Min.) | 90 |Stabi|ization time (Min.) 45

Test Method

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 25 °C + 1 °C. The reference standard lamp is rated current 2.679A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.

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 (°C) |Voltage (Vac) |Frequency (Hz)| Current (A) | Power (W) Power Factor Orientation
24.7 119.92 60 0.3781 44.973 0.9919 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
4971 92 67.0 0.0040 | 5839.36 129.84 N/A
5000K ANSI 343

1.967E-001
1.748E-001
1.530E-001
yi+0.02
1311E-001
1.093E-001 3
¥: 034275 LAt
8.740E-002 - o

Flux ()

,

§.555E-002 i ’ /'i" E»Ifiidfif 7 ;xﬂ =

Luminous Flux (Im) 5839.36 Chrom x 0.3468
Chromy 0.3610 Chrom u 0.2090
Chrom v 0.3263 Duv 0.0040
Chrom u’ 0.2090 Chrom V' 0.4894
CCT (K) 4971 Luminous Efficacy (Im/W) 129.84

Ra 92 R1 92.0

R2 93.0 R3 91.0

R4 93.0 R5 90.0

R6 89.0 R7 96.0

R8 89.0 R9 67.0

R10 80.0 R11 91.0

R12 64.0 R13 92.0

R14 95.0 R15 90.0

Rf 90 Rg 100

Rcs,hl -5%
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Integrating Sphere Test (Cont'd)

TM-30 Report

ANSI/IES TM-30-18 Color Rendition Report
Source: BXFN-(A)G-11L-3A Manufacturer:  Fulham Co., Inc.

Date: 11/26/2022 Model:  VTR-24-MU-45-9TW-A

— Reference. = Test

=
3
5 =
HE
-
s =
FE
&® 5
g

Local Chroma Shift (R, )
2
-5
0%
%
-a%
2%
[
6

% o 97
100 199 ¥ o9 91 94928581%909384

1 2 3 45 6 7 8 9 1011 1213 14 15 16

Hue-Angle Bin (j)
100
'Q 90
& 8 i
z
g 60
L5
v
T 40
£ 0
3 20
g
o 108 o8 ar'm i £ i B |8 ] 2
At n oo om W r oo m ® oy N O MmO oe N Mmoo
SEEEERE R R RRRRR RN ER R R RN Y
L o o o L s s v =
Notes: Z:;i;:sr:.:dm;\g:gr:le;imetr.odfnrdisplaying x 03468 CIE 13.3-1995
- information.
I 0.3610 (CRI)
u' 02090 R, 92
v' 0.4894 Rs 67

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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Integrating Sphere Test
Model No. VTR-24-MU-45-9TW-A Sample ID. 5475176
Operate time (Min.) | 90 |Stabi|ization time (Min.) 45

Test Method

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 25 °C + 1 °C. The reference standard lamp is rated current 2.679A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.

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 (°C) |Voltage (Vac) |Frequency (Hz)| Current (A) | Power (W) Power Factor Orientation
24.7 119.93 60 0.3300 39.177 0.9899 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
3542 92 85.0 -0.0014 | 5060.79 129.18 N/A
3500K ANSI X 040165
2.011E-001 [ﬁ 7
1724E-001 /@g/j/ e
£1 y inside 4
86206002 " ,",’:,” I/ s I\‘/""iﬂ.ﬂz
5.747E-002 o “J
h i”’
2.873E-002 guT:
= 04016
Rt 400 500 600 700 800 900 1000 1100 S
Wavelength {nm) x:-0J02 X +002

Luminous Flux (Im) 5060.79 Chrom x 0.4016
Chromy 0.3856 Chrom u 0.2354
Chrom v 0.3390 Duv -0.0014
Chrom u’ 0.2354 Chrom V' 0.5085

CCT (K) 3542 Luminous Efficacy (Im/W) 129.18
Ra 92 R1 98.0
R2 93.0 R3 84.0
R4 91.0 R5 95.0
R6 90.0 R7 92.0
R8 94.0 R9 85.0
R10 79.0 R11 90.0
R12 72.0 R13 96.0
R14 89.0 R15 97.0
Rf 88 Rg 105

Rcs,hl -3%
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Source: BXFN-(A)G-11L-3A

Date: 11/26/2022

— Reference

Radiant Power
(Equal Luminous Flux)

—

.E“'ﬁ
»
s

Local Chroma Shift (R, )

Manufacturer:

Model:

ANSI/IES TM-30-18 Color Rendition Report

Fulham Co., Inc.

VTR-24-MU-45-9TW-A

g3 %

a
s 8 8 s 899 8 o 54 89 87 88 g

345 6 7 8 9101 121314151
Hue-Angle Bin (j)

Color Sample Fidelity (R; ccq;)

+ ~ O
3 R0
488
5868

CES13
CES1B
CES19

o ow
i
i
(=]

Notes:

CES31

CES37 8

+
o
@
i}
=}

(S

This is a recommended method for displaying
ANSI/IES TM-30-18 information.

CESS52
CESS5
CES58

= A = v
0.4016 CIE 13.3-1995
0.3856 (CRI)
02354 R, @
05085 Ry 8

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.

Doc No: 10-IC-F0854 Issue: 8.0

UL Report Number 4790617185_10

Page 12 of 30



Integrating Sphere Test

NVLAD

TESTING
NVLAP LAB CODE 600106-0

W
S\,

(

/Z\\\

)

s

Q
,
iy

7, N
KA

Model No.

VTR-24-MU-45-9TW-A

Sample ID.

5475176

Operate time (Min.)

| 90

|Stabi|ization time (Min.)

45

Test Method

of 380 to 780 nm.

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.
2.Photometric parameters were measured using an integrating sphere, a spectroradiometer and software. The ambient
temperature condition inside the sphere was maintained at 25 °C + 1 °C. The reference standard lamp is rated current 2.679A
omni-directional Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.
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

Integrating Sphere Test Conditions

Temperature (°C) |Voltage (Vac) |Frequency (Hz)| Current (A) | Power (W) Power Factor Orientation
24.7 119.98 60 0.2855 33.821 0.9872 Horizontal
Test Results
CCT (K) CRI (Ra) R9 Duv Flux (Im) Luminous Efficacy (Im/W) |Efficacy(Im/ft)
3542 92 85.0 -0.0014 | 4526.91 133.85 N/A
3500K ANSI x: 0140165
Z‘ﬂ7EE[Iﬂl /7
1.816E-001 /[g yi +0.02
Ay inside4
7783E-002 Lz My outside 7 ext
5.189E-002 3 }”_,JJ’ i 002
‘ l w
400 500 600 Waz:?ength l"mﬂ)ﬂn 900 1000 1100 ) n; ) i
Luminous Flux (Im) 4526.91 Chrom x 0.4019
Chromy 0.3863 Chrom u 0.2353
Chrom v 0.3393 Duv -0.0014
Chrom v’ 0.2353 Chrom Vv’ 0.5089
CCT (K) 3542 Luminous Efficacy (Im/W) 133.85
Ra 92 R1 98.0
R2 93.0 R3 84.0
R4 91.0 R5 95.0
R6 90.0 R7 92.0
R8 94.0 R9 85.0
R10 79.0 R11 91.0
R12 71.0 R13 96.0
R14 89.0 R15 97.0
Rf 88 Rg 105
Rcs,hl -3%
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Source: BXFN-(A)G-11L-3A

Date: 11/26/2022

— Reference

Radiant Power
(Equal Luminous Flux)

—

.E“'ﬁ
»
s

Local Chroma Shift (R, )

Manufacturer:

Model:

ANSI/IES TM-30-18 Color Rendition Report
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Goniophotometer Test
Model No. VTR-24-MU-45-9TW-A Sample ID. 5475176
Operate time (Min.) 90 Stabilization time (Min.) 45
Test Method

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.

2.Photometric parameters 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 3.8581A, 3.8558A, 3.8466A omni-directional

Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.

4.The samples were operated at rated voltage and was stabilized before measurement. Luminous flux, luminaire efficacy,
zonallumen 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.

Goniophotometer Test Conditions

Requirement 1

Requirement 2

Temperature (°C)| Voltage (Vac) |Frequency (Hz)| Current (A) Power (W) | Power Factor | Current THD Orientation
24.6 120.08 60 0.3779 45.04 0.9927 10.01% Horizontal
Test Results
Zonal Lumen | Zonal Lumen Beam Angle (50%)
Luminous

Doc No: 10-IC-F0854 Issue: 8.0

Luminous Flux (Im) Horizontal Vertical Efficacy (Im/W)
0°-60° N/A Spread Spread
5518.1 76.10% N/A 117.2 106.9 122.52
. . UGR Spacing Criteria | Spacing Criteria
Backlight Uplight Gl
ackle ple are Crosswise Endwise (0-180°) (90°-270°)
N/A N/A N/A 19.3 21.8 1.22 1.28

UL Report Number 4790617185_10
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Goniophotometer Test (Cont'd)
Polar Candela Distribution

Polar Candela Distribution
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Goniophotometer Test (Cont'd)

Zonal Lumen Summary

TESTING
NVLAP LAB CODE 600106-0

Zonal Lumen Summary

I

Zone Lumens % Luminaire
0-30 1452.4 26.30%
0-40 2373.8 43.00%
0-60 4199.3 76.10%
60-90 1302.8 23.60%
70-100 616.6 11.20%
90-120 6.5 0.10%
0-90 5502.1 99.70%
90-180 16.0 0.30%
0-180 5518.1 100.00%
Lumens Per Zone
Lumens Per Zone
Zone Lumens %Total Zone Lumens %Total
0-5 45.0 0.80% 90-95 1.9 0.00%
5-10 133.5 2.40% 95-100 1.2 0.00%
10-15 217.0 3.90% 100-105 1.0 0.00%
15-20 292.1 5.30% 105-110 0.9 0.00%
20-25 356.2 6.50% 110-115 0.8 0.00%
25-30 408.6 7.40% 115-120 0.8 0.00%
30-35 448.5 8.10% 120-125 0.8 0.00%
35-40 473.0 8.60% 125-130 0.8 0.00%
40-45 480.6 8.70% 130-135 0.9 0.00%
45-50 473.9 8.60% 135-140 1.0 0.00%
50-55 453.0 8.20% 140-145 1.0 0.00%
55-60 418.0 7.60% 145-150 1.0 0.00%
60-65 371.7 6.70% 150-155 0.9 0.00%
65-70 317.6 5.80% 155-160 0.9 0.00%
70-75 258.1 4.70% 160-165 0.8 0.00%
75-80 192.4 3.50% 165-170 0.7 0.00%
80-85 119.9 2.20% 170-175 0.4 0.00%
85-90 43.1 0.80% 175-180 0.1 0.00%

Doc No: 10-IC-F0854 Issue: 8.0
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Goniophotometer Test (Cont'd)

Intensity Data(cd)

Candela Table - Type C
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Goniophotometer Test
Model No. VTR-24-MU-45-9TW-A Sample ID. 5475176
Operate time (Min.) 90 Stabilization time (Min.) 45
Test Method

1.The sample was tested according to the IES LM-79-2008, and the product is assume to be brand new without seasoning.

2.Photometric parameters 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 3.8581A, 3.8558A, 3.8466A omni-directional

Incandescent lamp and was calibrated by National Institute of Metrology P.R.China.

4.The samples were operated at rated voltage and was stabilized before measurement. Luminous flux, luminaire efficacy,
zonallumen 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.

Goniophotometer Test Conditions

Requirement 1

Requirement 2

Temperature (°C)| Voltage (Vac) |Frequency (Hz)| Current (A) Power (W) | Power Factor | Current THD Orientation
24.5 120.09 60 0.3774 45.01 0.9928 9.96% Horizontal
Test Results
Zonal Lumen | Zonal Lumen Beam Angle (50%)
Luminous

Doc No: 10-IC-F0854 Issue: 8.0

Luminous Flux (Im) Horizontal Vertical Efficacy (Im/W)
0°-60° N/A Spread Spread
5773.8 76.00% N/A 117.4 107.2 128.28
. . UGR Spacing Criteria | Spacing Criteria
Backlight Uplight Gl
ackle ple are Crosswise Endwise (0-180°) (90°-270°)
N/A N/A N/A 19.8 21.8 1.24 1.28

UL Report Number 4790617185_10
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Goniophotometer Test (Cont'd)
Polar Candela Distribution

Polar Candela Distribution
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Goniophotometer Test (Cont'd)

Zonal Lumen Summary

TESTING
NVLAP LAB CODE 600106-0

Zonal Lumen Summary

I

Zone Lumens % Luminaire
0-30 1516.7 26.30%
0-40 2479.9 43.00%
0-60 4390.1 76.00%
60-90 1366.9 23.70%
70-100 648.5 11.20%
90-120 6.9 0.10%
0-90 5757.0 99.70%
90-180 16.8 0.30%
0-180 5773.8 100.00%
Lumens Per Zone
Lumens Per Zone
Zone Lumens %Total Zone Lumens %Total
0-5 46.9 0.80% 90-95 2.1 0.00%
5-10 139.3 2.40% 95-100 1.3 0.00%
10-15 226.5 3.90% 100-105 11 0.00%
15-20 305.0 5.30% 105-110 0.8 0.00%
20-25 372.0 6.40% 110-115 0.8 0.00%
25-30 427.0 7.40% 115-120 0.8 0.00%
30-35 468.7 8.10% 120-125 0.9 0.00%
35-40 494.5 8.60% 125-130 0.9 0.00%
40-45 502.6 8.70% 130-135 0.9 0.00%
45-50 495.6 8.60% 135-140 1.0 0.00%
50-55 474.1 8.20% 140-145 1.1 0.00%
55-60 437.8 7.60% 145-150 1.0 0.00%
60-65 389.2 6.70% 150-155 1.0 0.00%
65-70 332.6 5.80% 155-160 0.9 0.00%
70-75 270.7 4.70% 160-165 0.8 0.00%
75-80 202.2 3.50% 165-170 0.7 0.00%
80-85 126.2 2.20% 170-175 0.5 0.00%
85-90 46.1 0.80% 175-180 0.2 0.00%
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Goniophotometer Test (Cont'd)

Intensity Data(cd)

Candela Table - Type C
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THD and PF Test
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Model No.

VTR-24-MU-45-9TW-A Sample ID.

5475176

Operate time (Min.)

| 90

Stabilization time (Min.)

45

Test Method

1. The samples were tested according to the ANSI C82.77-10-2014.

2. The ambient temperature condition was maintained at 25 °C + 1 °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 from the digital power meter.

Test Results

Temperature (°C) |Voltage (Vac) | Frequency (Hz) | Current (A) | Power (W) | Power Factor | Current THD | Orientation
24.6 120.08 60 0.3779 45.04 0.9927 10.01% [Horizontal
24.6 277.12 60 0.1681 45.41 0.9749 8.34% Horizontal
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Model No.

VTR-24-MU-45-9TW-A Sample ID.

5475176

Operate time (Min.)

| 90

Stabilization time (Min.)

45

Test Method

1. The samples were tested according to the ANSI C82.77-10-2014.

2. The ambient temperature condition was maintained at 25 °C + 1 °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 from the digital power meter.

Test Results

Temperature (°C) |Voltage (Vac) | Frequency (Hz) | Current (A) | Power (W) | Power Factor | Current THD | Orientation
24.6 120.08 60 0.3551 42.35 0.9932 9.32% Horizontal
24.6 277.08 60 0.1589 42.78 0.9717 8.61% Horizontal
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Model No.

VTR-24-MU-45-9TW-A Sample ID.

5475176

Operate time (Min.)

| 90

Stabilization time (Min.)

45

Test Method

1. The samples were tested according to the ANSI C82.77-10-2014.

2. The ambient temperature condition was maintained at 25 °C + 1 °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 from the digital power meter.

Test Results

Temperature (°C) |Voltage (Vac) | Frequency (Hz) | Current (A) | Power (W) | Power Factor | Current THD | Orientation
24.6 120.08 60 0.3774 45.01 0.9928 9.96% Horizontal
24.6 277.05 60 0.1676 45.26 0.9746 8.38% Horizontal
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Model No.

VTR-24-MU-45-9TW-A Sample ID.

5475176

Operate time (Min.)

| 90

Stabilization time (Min.)

45

Test Method

1. The samples were tested according to the ANSI C82.77-10-2014.

2. The ambient temperature condition was maintained at 25 °C + 1 °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 from the digital power meter.

Test Results

Temperature (°C) |Voltage (Vac) | Frequency (Hz) | Current (A) | Power (W) | Power Factor | Current THD | Orientation
24.6 120.09 60 0.3286 39.10 0.9909 11.13% [Horizontal
24.6 277.06 60 0.1500 40.26 0.9686 8.84% Vertical
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Model No.

VTR-24-MU-45-9TW-A Sample ID.

5475176

Operate time (Min.)

| 90

Stabilization time (Min.)

45

Test Method

1. The samples were tested according to the ANSI C82.77-10-2014.

2. The ambient temperature condition was maintained at 25 °C + 1 °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 from the digital power meter.

Test Results

Temperature (°C) |Voltage (Vac) | Frequency (Hz) | Current (A) | Power (W) | Power Factor | Current THD | Orientation
24.6 119.97 60 0.2834 33.65 0.9885 12.34% |Horizontal
24.6 277.06 60 0.1334 35.48 0.9600 9.72% Horizontal
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In-Situ Temperature Measurement Test
Model No. VTR-24-MU-45-9TW-A Sample ID. 5475176

Test Method

the customer.

1. In-Situ Temperature Measurement Test is conducted according to the UL 1598-2008, 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. Thermocouples were placed on the LED package in the locations
indicated by LM-80 report. Thermocouples were placed on the LED driver case in the locations specified by the manufacture if
necessary. The temperature was recorded after the lamp was operated by 7.5 hours.

3.The data and photos in LM-80 test report is provided by the customer/ The data and photos in driver specification is provided by

In-Situ Temperature Measurement Test Conditions

Temperature (°C) | Voltage (Vac) [Frequency (Hz)| Current (A) Power (W) Power Factor | Current THD | Orientation
23.2 120.08 60 0.3779 45.04 0.9927 10.01% [Horizontal
Test Results (LEDs)
Declared Temperature ofgr Light Source S
Thermocouple | Light Source Q) Chromaticity LED LM-80 LM-80
Location Current i imi imi

Test Result Shift Model Numb Limit Current | Limit Temp

(mA) Test Result (Correct to 25 °C) (1000- 3 a7 (mA) (°c)

6000h)
Ambient TEMP N/A 23.2 25.0
TMP of Location1| 120 45.6 47.4 0.0014 | BXFN-(AIG- 150 105
11L-3A
Test Results (Drivers)
Temperature for Driver
(°C) .
Thermocouple Location Driver U '?:'_I‘fer

Test Result Model Number imit femp

[EsHEE (Correct to 25 °C) ! (°Q)

Ambient TEMP 23.2 25.0
TMP of Location 1 56.7 58.5 T1IM1UNV095S-40L 90
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In-Situ Temperature Measurement Test (Cont'd)

Test Photos for Ts Point of Light Sources & Tc Point of Drivers

Cathode Mark 35

N/L
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TMPrep
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