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Indoor - Troffer - 2X2 Luminaires for Ambient Lighting of Interior

Commercial Spaces

Requirement Category Test Method Requirements Test value
Luminaire Description: EZPANFAHE2X2 / 20W / 3500K
Luminaire Output (Im)
(Goniophotometer - Section 4.2) IES LM-79-2008 2000 3644
Minimum Luminaire Efficacy (Im/W) Standard Premium
(Goniophotometer - Section 4.2) IES LM-79-2008 110 125 137.4
Power (Input Wattage) (W) 20,
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 26.5
Total Harmonic Distortion (A%) ) 20.00% 120V 7.91%
(THD & PF - section 4.3) ANSI C82.77:2014 20.00% 277V 8.29%
Power Factor ) 0.9 120V 0.995
(THD & PF - section 4.3) ANSI C82.77:2014 0.9 277V 0.962
* +
AIIowabIg CCTs* (K) ' IES LM-79-2008 7 step 34651245 3369
(Integrating Sphere - Section 4.1) 4 step 3465+124
Minimum CRI IES LM-79-2008 =80 82
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum R9 IES LM-79-2008 =0 3
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum Rf
-30- >

(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =70 83
Minimum Rg -
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =89 94
Minimum IES Rcs,hl

' -30- -12%<< < 0 -139
(Integrating Sphere - Section 4.1) ANSI/IES TM-30-18 | -12%<IES Rcs,h1<+23% 13%
Zonal Lumen Requirement (0°-60°) 0. ~ 50 0
(Goniophotometer - Section 4.2) IES LM-79-2008 =15% 78.12%
Corrected UGR
(X=4H, Y=8H, 70/50/20%) CIE 190-2010 <22 20.1
(Goniophotometer - Section 4.2)
SC: 0-180°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.28
SC: 90-270°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.24
Input Voltage (V)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 277
(Goniophotometer - Section 4.2) Non-Worst Case 120
Input Current (A)

ioph - ion 4.2 w )

(Gon!op otometer Sect!on ) IES LM-79-2008 orst Case 0.100
(Goniophotometer - Section 4.2) Non-Worst Case 0.218
Power (Input Wattage - W)
Goniophotometer - Section 4.2 Worst C .
( on!op otometer - Sec !on ) IES LM-79-2008 orst Case 26.5
(Goniophotometer - Section 4.2) Non-Worst Case 26.0
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Luminaire Description: EZPANFAHE2X2 / 20W / 4000K
Luminaire Output (Im) 0.
(Goniophotometer - Section 4.2) IES LM-79-2008 2000 3789
Minimum Luminaire Efficacy (Im/W) Standard Premium
(Goniophotometer - Section 4.2) IES LM-79-2008 110 125 146.2
Power (Input Wattage) (W) 20,
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 25.9
Total Harmonic Distortion (A%) ) 20.00% 120V 8.55%
(THD & PF - section 4.3) ANSI C82.77:2014 20.00% 277V 7.82%
Power Factor i 0.9 120V 0.995
(THD & PF - section 4.3) ANSI C82.77:2014 0.9 277V 0.960
* +
AIIowabIg CCTs* (K) - IES LM-79-2008 7 step 3985+275 3982
(Integrating Sphere - Section 4.1) 4 step 3985+154
Minimum CRI IES LM-79-2008 =80 84
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum R9 IES LM-79-2008 - 12
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum Rf
-30- >
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =70 83
Minimum Rg AL -
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =89 93
Minimum IES Rcs,hl
' -30- 120 < <4230 -129
(Integrating Sphere - Section 4.1) ANSI/IES TM-30-18 | -12%<IES Rcs,h1<+23% 12%
Zonal Lumen Requirement (0°-60°) 0. A 0
(Goniophotometer - Section 4.2) IES LM-79-2008 =15% 78.12%
Corrected UGR
(X=4H, Y=8H, 70/50/20%) CIE 190-2010 <22 20.3
(Goniophotometer - Section 4.2)
SC: 0-180°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.28
SC: 90-270°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.26
Input Voltage (V)
ioph - ion 4.2 W
(Gon!op otometer Sect!on ) IES LM-79-2008 orst Case 277
(Goniophotometer - Section 4.2) Non-Worst Case 120
Input Current (A)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 0.098
(Goniophotometer - Section 4.2) Non-Worst Case 0.211
Power (Input Wattage - W)
ioph - ion 4.2 w .
(Gon!op otometer Sect!on ) IES LM-79-2008 orst Case 25.9
(Goniophotometer - Section 4.2) Non-Worst Case 25.2
Luminaire Description: EZPANFAHE2X2 / 20W / 5000K
Luminaire Output (Im) 0.
(Goniophotometer - Section 4.2) IES LM-79-2008 2000 3785
Minimum Luminaire Efficacy (Im/W) Standard Premium
(Goniophotometer - Section 4.2) IES LM-79-2008 110 125 1423
Power (Input Wattage) (W) IES LM-79-2008 Worst Case 26.6

(Goniophotometer - Section 4.2)
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Total Harmonic Distortion (A%) ) 20.00% 120V 7.96%
(THD & PF - section 4.3) ANSI C82.77:2014 20.00% 277V 8.31%
Power Factor ) 0.9 120V 0.995
(THD & PF - section 4.3) ANSI C82.77:2014 0.9 277V 0.963
* +
AIIowabIg CCTs* (K) ' IES LM-79-2008 7 step 5029+355 4835
(Integrating Sphere - Section 4.1) 4 step 5029+220
Minimum CRI IES LM-79-2008 =80 83
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum R9 IES LM-79-2008 =0 6
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum Rf
-30- >
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =70 83
Minimum Rg -
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =89 94
Minimum IES Rcs,hl
' -30- 120 < <+230 -139
(Integrating Sphere - Section 4.1) ANSI/IES TM-30-18 | -12%<IES Rcs,h1<+23% 13%
Zonal Lumen Requirement (0°-60°) 0. R 0
(Goniophotometer - Section 4.2) IES LM-79-2008 =15% 78.12%
Corrected UGR
(X=4H, Y=8H, 70/50/20%) CIE 190-2010 <22 20.3
(Goniophotometer - Section 4.2)
SC: 0-180°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.28
SC: 90-270°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.26
Input Voltage (V)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 277
(Goniophotometer - Section 4.2) Non-Worst Case 120
Input Current (A)
ioph - ion 4.2 w .
(Gon!op otometer Sect!on ) ES LM-79-2008 orst Case 0.100
(Goniophotometer - Section 4.2) Non-Worst Case 0.219
Power (Input Wattage - W)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 26.6
(Goniophotometer - Section 4.2) Non-Worst Case 26.1
Luminaire Description: EZPANFAHE2X2 / 30W / 3500K
Luminaire Output (Im)
(Goniophotometer - Section 4.2) IES LM-79-2008 2000 4183
Minimum Luminaire Efficacy (Im/W) Standard Premium
(Goniophotometer - Section 4.2) IES LM-79-2008 110 125 136.1
Power (Input Wattage) (W) 0.
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 30.7
Total Harmonic Distortion (A%) i 20.00% 120V 9.33%
(THD & PF - section 4.3) ANSI C82.77:2014 20.00% 277V 8.15%
Power Factor i 0.9 120V 0.994
(THD & PF - section 4.3) ANSI C82.77:2014 0.9 277V 0.978
* +
AIIowabIg CCTs* (K) _ IES LM-79-2008 7 step 3465+245 3375
(Integrating Sphere - Section 4.1) 4 step 3465+124
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Minimum CRI IES LM-79-2008 =80 82
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum R9 IES LM-79-2008 =0 5
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum Rf

-30- >
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =70 83
Minimum Rg -
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =89 94
Minimum IES Res,hl ANSV/IES TM-30-18 |-1206<IES Rcs,h1<+23%| -13%
(Integrating Sphere - Section 4.1)
Zonal Lumen Requirement (0°-60°) ~ 750 0
(Goniophotometer - Section 4.2) IES LM-79-2008 =15% 78.06%
Corrected UGR
(X=4H, Y=8H, 70/50/20%) CIE 190-2010 <22 20.7
(Goniophotometer - Section 4.2)
SC: 0-180°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.28
SC: 90-270°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.26
Input Voltage (V)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 277
(Goniophotometer - Section 4.2) Non-Worst Case 120
Input Current (A)

ioph - ion 4.2 w .
(Gon!op otometer Sect!on ) ES LM-79-2008 orst Case 0.114
(Goniophotometer - Section 4.2) Non-Worst Case 0.230
Power (Input Wattage - W)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 30.7
(Goniophotometer - Section 4.2) Non-Worst Case 275
Luminaire Description: EZPANFAHE2X2 / 30W / 4000K
Luminaire Output (Im) 0.
(Goniophotometer - Section 4.2) IES LM-79-2008 2000 4368
Minimum Luminaire Efficacy (Im/W) Standard Premium
(Goniophotometer - Section 4.2) IES LM-79-2008 110 125 145.9
Power (Input Wattage) (W) 0.
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 29.9
Total Harmonic Distortion (A%) ) 20.00% 120V 9.50%
(THD & PF - section 4.3) ANSI C82.77:2014 20.00% 277V 7.78%
Power Factor ) 0.9 120V 0.994
(THD & PF - section 4.3) ANSI C82.77:2014 0.9 277V 0.975
* +

AIIowablfe CCTs* (K) - IES LM-79-2008 7 step 3985+275 3990
(Integrating Sphere - Section 4.1) 4 step 3985+154
Minimum CRI IES LM-79-2008 =80 84
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum R9 IES LM-79-2008 >0 11
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum Rf

-30- >
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =70 83
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Minimum Rg -
(Integrating Sphere - Section 4.1) ANSVIES TM-30-18 =89 93
Minimum IES Res,hl ANSI/IES TM-30-18 |-12%<IES Rcs,h1<+23%|  -12%
(Integrating Sphere - Section 4.1)
Zonal Lumen Requirement (0°-60°) R 0
(Goniophotometer - Section 4.2) IES LM-79-2008 =15% 78.05%
Corrected UGR
(X=4H, Y=8H, 70/50/20%) CIE 190-2010 <22 20.8
(Goniophotometer - Section 4.2)
SC: 0-180°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.28
SC: 90-270°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.26
Input Voltage (V)
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 277
(Goniophotometer - Section 4.2) Non-Worst Case 120
Input Current (A)
(Goniophotometer - Section 4.2) ES LM-79-2008 Worst Case 0.111
(Goniophotometer - Section 4.2) Non-Worst Case 0.245
Power (Input Wattage - W)
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 29.9
(Goniophotometer - Section 4.2) Non-Worst Case 29.3
Luminaire Description: EZPANFAHE2X2 / 30W / 5000K
Luminaire Output (Im)
(Goniophotometer - Section 4.2) IES LM-79-2008 2000 4346
Minimum Luminaire Efficacy (Im/W) Standard Premium
(Goniophotometer - Section 4.2) IES LM-79-2008 110 125 1409
Power (Input Wattage) (W) 0.
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 30.8
Total Harmonic Distortion (A%) ) 20.00% 120V 9.23%
(THD & PF - section 4.3) ANSI C82.77:2014 20.00% 277V 8.00%
Power Factor i 0.9 120V 0.994
(THD & PF - section 4.3) ANSI C82.77:2014 0.9 277V 0.977
Allowable CCTs* (K) IES LM-79-2008 7 step 5029+355 4850
(Integrating Sphere - Section 4.1) 4 step 5029+220
Minimum CRI IES LM-79-2008 =80 83
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum R9 IES LM-79-2008 =0 6
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum Rf

-30- >
(Integrating Sphere - Section 4.1) ANSVIES TM-30-18 =10 83
Minimum Rg -
(Integrating Sphere - Section 4.1) ANSVIES TM-30-18 =89 94
Minimum IES Res,nl ANSI/IES TM-30-18 | -12%<IES Rcs,h1<+23%| -13%
(Integrating Sphere - Section 4.1)
Zonal Lumen Requirement (0°-60°) IES LM-79-2008 =750 78.05%

(Goniophotometer - Section 4.2)
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Corrected UGR
(X=4H, Y=8H, 70/50/20%) CIE 190-2010 <22 20.8
(Goniophotometer - Section 4.2)
SC: 0-180°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.28
SC: 90-270°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.26
Input Voltage (V)
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 277
(Goniophotometer - Section 4.2) Non-Worst Case 120
Input Current (A)
(Goniophotometer - Section 4.2) ES LM-79-2008 Worst Case 0.114
(Goniophotometer - Section 4.2) Non-Worst Case 0.253
Power (Input Wattage - W)

(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 30.8
oniophotometer - Section 4. on-Worst Case .
(Goniophot t Section 4.2) Non-Worst C 30.2

Luminaire Description: EZPANFAHE2X2 / 40W / 3500K
Luminaire Output (Im) 0.
(Goniophotometer - Section 4.2) IES LM-79-2008 2000 5330
Minimum Luminaire Efficacy (Im/W) Standard Premium
(Goniophotometer - Section 4.2) IES LM-79-2008 110 125 1332
Power (Input Wattage) (W) 0.
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 40.0
Total Harmonic Distortion (A%) 20.00% 120V 9.56%
: ANSI C82.77:2014
(THD & PF - section 4.3) 20.00% 277V 10.62%
Power Factor i 0.9 120V 0.994
(THD & PF - section 4.3) ANSI C82.77:2014 0.9 277V 0.989
Allowable CCTs* (K) IES LM-79-2008 7 step 3465+245 3385
(Integrating Sphere - Section 4.1) 4 step 3465+124
Minimum CRI IES LM-79-2008 =80 82
Integrating Sphere - Section 4.1) CIE 13.3-1995 -
(Integ g Sp
Minimum R9 IES LM-79-2008 =0 4
Integrating Sphere - Section 4.1) CIE 13.3-1995 -
(Integ g Sp
Minimum Rf
-30- >
(Integrating Sphere - Section 4.1) ANSVIES TM-30-18 =10 83
Minimum Rg -
(Integrating Sphere - Section 4.1) ANSVIES TM-30-18 =89 94
Minimum IES Res,hl ANSI/IES TM-30-18 |-12%<IES Rcs,h1<+23%| -13%
(Integrating Sphere - Section 4.1)
Zonal Lumen Requirement (0°-60°) A 0
(Goniophotometer - Section 4.2) IES LM-79-2008 =15% 81.92%
Corrected UGR
(X=4H, Y=8H, 70/50/20%) CIE 190-2010 <22 20.3
(Goniophotometer - Section 4.2)
SC: 0-180°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.24
SC: 90-270 IES LM-79-2008 1.0-2.0 1.22

(Goniophotometer - Section 4.2)
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Input Voltage (V)
Goniophot ter - Section 4.2 Worst C
( on!op otometer - Sec !on ) IES LM-79-2008 orst Case 277
(Goniophotometer - Section 4.2) Non-Worst Case 120
Input Current (A)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 0.146
(Goniophotometer - Section 4.2) Non-Worst Case 0.330
Power (Input Wattage - W)
iophot ter - tion 4.2 Worst .
(Gonfop otometer - Sec !on ) ES LM-79-2008 orst Case 40.0
(Goniophotometer - Section 4.2) Non-Worst Case 39.4
Luminaire Description: EZPANFAHE2X2 / 40W / 4000K
Luminaire Output (Im)
(Goniophotometer - Section 4.2) IES LM-79-2008 2000 5582
Minimum Luminaire Efficacy (Im/W) Standard Premium
(Goniophotometer - Section 4.2) IES LM-79-2008 110 125 144.8
Power (Input Wattage) (W) 0.
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 38.5
Total Harmonic Distortion (A%) 20.00% 120V 9.90%
. ANSI| C82.77:2014
(THD & PF - section 4.3) 20.00% 277V 10.54%
Power Factor ) 0.9 120V 0.994
(THD & PF - section 4.3) ANSI C82.77:2014 0.9 277V 0.988
* +
AIIowabIg CCTs* (K) ' IES LM-79-2008 7 step 3985+275 3994
(Integrating Sphere - Section 4.1) 4 step 3985+154
Minimum CRI IES LM-79-2008 =80 84
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum R9 IES LM-79-2008 - 11
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum Rf
-30- >
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =70 83
Minimum Rg -
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =89 93
Minimum IES Rcs,hl
' -30- -12%<< < 0 -129
(Integrating Sphere - Section 4.1) ANSI/IES TM-30-18 | -12%<IES Rcs,h1<+23% 12%
Zonal Lumen Requirement (0°-60°) 0. ~ 50 0
(Goniophotometer - Section 4.2) IES LM-79-2008 =15% 81.37%
Corrected UGR
(X=4H, Y=8H, 70/50/20%) CIE 190-2010 <22 20.9
(Goniophotometer - Section 4.2)
SC: 0-180°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.24
SC: 90-270°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.24
Input Voltage (V)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 277
(Goniophotometer - Section 4.2) Non-Worst Case 120
Input Current (A)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 0.141
(Goniophotometer - Section 4.2) Non-Worst Case 0.318

Power (Input Wattage - W)
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(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 38.5
(Goniophotometer - Section 4.2) Non-Worst Case 38.0
Luminaire Description: EZPANFAHE2X2 / 40W / 5000K
Luminaire Output (Im) 0.
(Goniophotometer - Section 4.2) IES LM-79-2008 2000 5487
Minimum Luminaire Efficacy (Im/W) Standard Premium
(Goniophotometer - Section 4.2) IES LM-79-2008 110 125 137.7
Power (Input Wattage) (W) 20,
(Goniophotometer - Section 4.2) IES LM-79-2008 Worst Case 39.8
Total Harmonic Distortion (A%) 20.00% 120V 9.71%
: ANSI C82.77:2014
(THD & PF - section 4.3) 20.00% 277V 10.80%
Power Factor ) 0.9 120V 0.994
(THD & PF - section 4.3) ANSI C82.77:2014 0.9 277V 0.990
*
AIIowabIg CCTs* (K) ' IES LM-79-2008 7 step 5029+355 4873
(Integrating Sphere - Section 4.1) 4 step 5029+220
Minimum CRI IES LM-79-2008 =80 83
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum R9 IES LM-79-2008 =0 8
(Integrating Sphere - Section 4.1) CIE 13.3-1995 -
Minimum Rf
-30- >
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =70 83
Minimum Rg -
(Integrating Sphere - Section 4.1) ANSIIES TM-30-18 =89 94
Minimum IES Rcs,hl
’ -30- -12%<< < 0 -139
(Integrating Sphere - Section 4.1) ANSI/IES TM-30-18 | -12%<IES Rcs,h1<+23% 13%
Zonal Lumen Requirement (0°-60°) 0. ~ 50 0
(Goniophotometer - Section 4.2) IES LM-79-2008 =15% 81.91%
Corrected UGR
(X=4H, Y=8H, 70/50/20%) CIE 190-2010 <22 20.4
(Goniophotometer - Section 4.2)
SC: 0-180°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.24
SC: 90-270°
(Goniophotometer - Section 4.2) IES LM-79-2008 1.0-2.0 1.22
Input Voltage (V)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 277
(Goniophotometer - Section 4.2) Non-Worst Case 120
Input Current (A)
ioph - ion 4.2 w )
(Gon!op otometer Sect!on ) IES LM-79-2008 orst Case 0.146
(Goniophotometer - Section 4.2) Non-Worst Case 0.330
Power (Input Wattage - W)
(Gon!ophotometer - Sect!on 4.2) IES LM-79-2008 Worst Case 39.8
(Goniophotometer - Section 4.2) Non-Worst Case 39.4
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2.0 Test List

Test Item Test Test Date Model Number Sample No.
1 Integrating Sphere Test 2021/11/19 EZPANFAHE2X2 Bl
2 Goniophotometer Test 2021/11/19 EZPANFAHE2X2 Bl
3 THD and PF Test 2021/11/19 EZPANFAHE2X2 Bl

Remark(If any)

1. This report shall not be used by the client to claim product endorsement by NVLAP,
NIST or any agency of the US government.

2. The results reported herein have been performed in accordance with the laboratory’s
terms of accreditation. This report shall not be reproduced except in full without the written
approval of the Laboratory. The results in this report apply to the test sample(s)
mentioned above at the time of the testing period only and are not to be used to indicate
applicability to other similar products. This report does not imply that the product(s) has
met the criteria for certification.

3.0 Production Description
Luminaire Description: EZPANFAHE2X2

Electrical Specification: 120V-277V,50/60HZ

Photos of Luminaire Characteristics
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4.0 LM-79 Measurement and Test Results
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4.1 Integrating Sphere Test

EZPANFAHE2X2 / 20W
Model No. / 3500K Sample ID. Bl
Opreate time Stabilization
(Min.) 9 time (Min.) 45
Temperature Humidity
°C) 25.3 (%RH) 56.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 sample measurements were made using a spectroradiometer connected by a fiber optic
cable and detector through the detector port of the integrating sphere.

The voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within +0.2 percent under load.

The sample was measured using 41T geometry and 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 Result
Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor
120.02 60 0.217 25.9 0.995
277.03 60 0.099 26.5 0.962
Test Result
CCT (K) CRI R9 Duv
3369 82 3 0.00029
Rf Rg IES Rcs,hl
83 94 -13%
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4.1 Integrating Sphere Test
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4.0 LM-79 Measurement and Test Results
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4.1 Integrating Sphere Test

EZPANFAHE2X2 / 20W
Model No. / 4000K Sample ID. Bl
Opreate time Stabilization
(Min.) 9 time (Min.) 45
Temperature Humidity
°C) 25.3 (%RH) 56.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 sample measurements were made using a spectroradiometer connected by a fiber optic
cable and detector through the detector port of the integrating sphere.

The voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within +0.2 percent under load.

The sample was measured using 41T geometry and 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 Result
Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor
120.06 60 0.212 25.3 0.995
277.03 60 0.097 25.9 0.960
Test Result
CCT (K) CRI R9 Duv
3982 84 12 0.000057
Rf Rg IES Rcs,hl
83 93 -12%

Doc No. : DLFLAB-ZY-01-28 Version:1.0 Page 14 of 92
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4.0 LM-79 Measurement and Test Results
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4.1 Integrating Sphere Test

EZPANFAHE2X2 / 20W
Model No. / 5000K Sample ID. Bl
Opreate time Stabilization
(Min.) 9 time (Min.) 45
Temperature Humidity
°C) 25.3 (%RH) 56.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 sample measurements were made using a spectroradiometer connected by a fiber optic
cable and detector through the detector port of the integrating sphere.

The voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within +0.2 percent under load.

The sample was measured using 41T geometry and 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 Result
Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor
120.06 60 0.217 25.9 0.995
277.03 60 0.100 26.6 0.963
Test Result
CCT (K) CRI R9 Duv
4835 83 6 0.0031
Rf Rg IES Rcs,hl
83 94 -13%
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4.0 LM-79 Measurement and Test Results
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4.1 Integrating Sphere Test

EZPANFAHE2X2 / 30W
Model No. / 3500K Sample ID. Bl
Opreate time Stabilization
(Min.) 9 time (Min.) 45
Temperature Humidity
°C) 25.3 (%RH) 56.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 sample measurements were made using a spectroradiometer connected by a fiber optic
cable and detector through the detector port of the integrating sphere.

The voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within +0.2 percent under load.

The sample was measured using 41T geometry and 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 Result
Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor
120.07 60 0.253 30.2 0.994
276.98 60 0.114 30.8 0.978
Test Result
CCT (K) CRI R9 Duv
3375 82 5 0.00028
Rf Rg IES Rcs,hl
83 94 -13%
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4.1 Integrating Sphere Test
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4.1 Integrating Sphere Test
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4.0 LM-79 Measurement and Test Results
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4.1 Integrating Sphere Test

EZPANFAHE2X2 / 30W
Model No. / 4000K Sample ID. Bl
Opreate time Stabilization
(Min.) 9 time (Min.) 45
Temperature Humidity
°C) 25.3 (%RH) 56.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 sample measurements were made using a spectroradiometer connected by a fiber optic
cable and detector through the detector port of the integrating sphere.

The voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within +0.2 percent under load.

The sample was measured using 41T geometry and 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 Result
Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor
120.01 60 0.246 29.3 0.994
276.99 60 0.111 30.1 0.975
Test Result
CCT (K) CRI R9 Duv
3990 84 11 0.000024
Rf Rg IES Rcs,hl
83 93 -12%
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NVLAP LAB CODE 201074-0

4.0 LM-79 Measurement and Test Results

4.1 Integrating Sphere Test

EZPANFAHE2X2 / 30W
Model No. / 5000K Sample ID. Bl
Opreate time Stabilization
(Min.) 9 time (Min.) 45
Temperature Humidity
°C) 25.3 (%RH) 56.0

Test Method
The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 sample measurements were made using a spectroradiometer connected by a fiber optic
cable and detector through the detector port of the integrating sphere.

The voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within +0.2 percent under load.

The sample was measured using 41T geometry and 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 Result
Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor
120.00 60 0.253 30.2 0.994
277.03 60 0.114 30.9 0.977
Test Result
CCT (K) CRI R9 Duv
4850 83 6 0.003
Rf Rg IES Rcs,hl
83 94 -13%
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4.1 Integrating Sphere Test

_Resnlis
Spectral values
Seociml Dal-Euton
1m = =
E DominantWavelength 571.91 nm
i Purity 0.137
:: FPeskWavelength 452 BT nm
E Radiant Power ez
g 13 g . —
WidthB50%: 20.27 nm
i = D e
. mimeirs Bl 9 AT bl
S Luminous Flux 3.42 klrr
B spectun
Coler Cocrdinates EiEE
Comelated Color Temperal 4850 K
x 0.2502 u: 02110 wt 02110
v, 0.2817 0.3268 0.4802
_ =
ResultsCRICRIO 80.8 ResultsCRICRIOE 5.7
ResultsCRICRIDZ S0.1 ResultsCRICRID
ResultsCRICRID2 95.0 ResultsCRICRIT1
ResultsCRICRIDS 78.3 ResultsCRICRIT1Z 55.3
ResultsCRICRIDE 802 ResultsCRICRNMZ 535 055 053 055 05
ResultsCRICRIDG 85.1 ResultsCRICRIT4 977 S
ResultsCRICRIDT 881 ResultsCRICRIME 740
ResultsCRICRIDE 243 ResultsCRICRIME 89.8
ResultsCRI 827 PlandkDistance 2.0E-002
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4.1 Integrating Sphere Test
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4.0 LM-79 Measurement and Test Results
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4.1 Integrating Sphere Test

EZPANFAHE2X2 / 40W
Model No. / 3500K Sample ID. Bl
Opreate time Stabilization
(Min.) 9 time (Min.) 45
Temperature Humidity
°C) 25.3 (%RH) 56.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 sample measurements were made using a spectroradiometer connected by a fiber optic
cable and detector through the detector port of the integrating sphere.

The voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within +0.2 percent under load.

The sample was measured using 41T geometry and 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 Result
Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor
119.98 60 0.328 39.1 0.994
276.95 60 0.145 39.7 0.989
Test Result
CCT (K) CRI R9 Duv
3385 82 4 0.00039
Rf Rg IES Rcs,hl
83 94 -13%
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4.1 Integrating Sphere Test

Rezults
Spectral values
Sr<o Dot
] 3
_—
E = ' DominantWavelength 581.47 nm
i Furity 0.414
P o .
i za ] Feak\Wavelength 535.564 nm
E = ' Radiant Power 1238w
o 233
o 3 Width50%: 135.75 nm
= - = =3
Wewseg™h e
Color Coordinates OEiaE 2

Comelated Color Temperal 3385 K

04115 u:  0.23889 u: 0.2289
y: 0.38923 v, 02420 v: 0.5130

ResultsCRICRIOT  $0.4  ResulsCRICRIDS 4.4 -

ResultsCRICRIOZ 811  ResultsCRICRIO  79.1

ResultsCRICRIO2 958  ResulsCRICRI1 777

ResultsCRICRIO4 791  ResultsCRICRIZ  85.1

ResultsCRICRIOS 807  ResultsCRICRI1Z 822 D oo oz
ResultsCRICAIOE 882  ResulsCRICRI14  98.4 x
ResultsCRICAIOT 8268  ResulsCRICRIE 725

ResultsCRICRIOE  59.2  ResultsCRICRIE 704

ResultsCRI 522 PlanckDistance 2.9E-004
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4.1 Integrating Sphere Test
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4.0 LM-79 Measurement and Test Results
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4.1 Integrating Sphere Test

EZPANFAHE2X2 / 40W
Model No. / 4000K Sample ID. Bl
Opreate time Stabilization
(Min.) 9 time (Min.) 45
Temperature Humidity
°C) 25.3 (%RH) 56.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 sample measurements were made using a spectroradiometer connected by a fiber optic
cable and detector through the detector port of the integrating sphere.

The voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within +0.2 percent under load.

The sample was measured using 41T geometry and 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 Result
Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor
119.98 60 0.319 38.0 0.994
277.05 60 0.141 38.7 0.988
Test Result
CCT (K) CRI R9 Duv
3994 84 11 0.00005
Rf Rg IES Rcs,hl
83 93 -12%
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Besults
Spectral values
Soofwm Tl bulon
1 5 ay x
- 20 3
E DominantWavelength 572.12 nm
H Purity 0.273
:: PegkWavelength 453.598 nm
% Radiant Power 1224 W
Width50%: 2218 nm

Color Coordinates

COFE1931 2

Comelated Color Temperal 3984 K
x 0.2807 u: 02352 u 0.2282
y: 0.3783 v 03344 v 0.5018
=
ResultsCRICRION 823 ResultsCRICRIO®  10.5
ResultsCRICRIOZ  91.8 ResultsCRICRI10 79.9
ResultsCRICRIO3  95.8 ResultsCRICRI11 9.4
ResultsCRICRIO4  &0.4 ResultsCRICRI1Z 50.9
ResultsCRICRIOS 818  ResultsCRICRIZ 851 0370 B 0D 04 08
ResultsCRICRIOE &7.8 ResultsCRICRI14 98.4 x
ResultsCRICRIOT  84.8 ResultsCRICRI1S  78.1
ResultsCRICRIOZ 840 ResultsCRICRI18 723
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4.1 Integrating Sphere Test
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4.0 LM-79 Measurement and Test Results
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4.1 Integrating Sphere Test

EZPANFAHE2X2 / 40W
Model No. / 5000K Sample ID. Bl
Opreate time Stabilization
(Min.) 9 time (Min.) 45
Temperature Humidity
°C) 25.3 (%RH) 56.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters 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 sample measurements were made using a spectroradiometer connected by a fiber optic
cable and detector through the detector port of the integrating sphere.

The voltage of an AC power supply (RMS voltage) or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within +0.2 percent under load.

The sample was measured using 41T geometry and 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 Result
Voltage (Vac) | Frequency (Hz) Current (A) Power (W) Power Factor
120.08 60 0.332 39.6 0.994
277.03 60 0.146 40.1 0.990
Test Result
CCT (K) CRI R9 Duv
4873 83 8 0.0028
Rf Rg IES Rcs,hl
83 94 -13%
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4.1 Integrating Sphere Test
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4.0 LM-79 Measurement and Test Results
4.2 Goniophotometer Test
Model No. Ezng‘xsggggzz / Sample ID. Bl
Oprza'\z;;[i )time 90 Stabili(ﬁitri](.))n time 45
Tem?,‘g)at”re 253 j&rgﬂ;y 54.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters were measured using a type C goniophotometer and software.

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 voltage of an AC power supply (RMS voltage)or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within £0.2 percent under load.

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 0.5° vertical
intervals and 10° horizontal intervals.

Test Conditions

o Voltage |Frequency| Current Power
Condition (Vac) (H2) A) Power (W) Factor
WORST
P 276.91 60 0.100 26.5 0.958
NON-WORST
AR 120.04 60 0.218 26.0 0.992
Test Result
Field Angle(10%) Beam Angle(50%) | | uminous
Flux .
Im Efficacy
(m) | co-180 | coo-270 | co-180 | c90-270 | (mw)
3644 163.2 162.9 113.5 115.9 137.4
Zonal Lumen UGR
Requirement (X=4H, Y=8H, SC: 0-180° SC: 90-270°
(0°-60°) 70/50/20%)
78.12% 20.1 1.28 1.24
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4.2 Goniophotometer Test

Light Distrubtion Curve

-/+180
-150 150

-120 120

-90 . 90

60

UNIT:cd

—C0/180, 113.3
C30/210, 114.1

— C60/240, 115.4
Ca0/270, 115.9

0
AVERAGE BEAM ANGLE (50%) :114.7 DEG

Isolux Plot
a1 105.0° gz . 5'R Iig._ o'l DIgsz. g 105.0" .
2T | YL 3% 0.37061lx 0.03443F
| -|_ T —|_ —[ | l_ —|_ T —|_ | 5% JEJII.Tsli :J.:J,a?asfz
105.0° |— "_ ‘I_ 2.00m 1% 1.2351x 0.l1l48fc
787" ’— ‘|_ ‘|_ 00m j;: 213?3 33?3::2
55.;"—-'——!— -00m
26 :}—J—J— .00m
JJL:_:_ 0.00m
.
26.2 | -|——|— .00m
a:«..a'|—-'——|— .00m
'FEI.'?"_‘|_—|_ 24 .00m
105.0° ’— -I— —I— > _00m

-

N [ B O

1z1.2" -00m
32.00m 1€.00m 0.00m 1€.00m 32_00m

MOUNTING HEIGHT: 22" (10.0m)
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4.2 Goniophotometer Test
Zonal Lumen Summary
¥ co cas Cso Cl1l35 cClso c225 cC270 C31s5
10 1223 121e 1211 1205 1205 1217 1229 1230
20 11&7 1159 1150 1136 1135 1lg2 1188 1185
30 1072 1061 1052 1031 1028 10&7 1107 1102
40 G38.4 G925.6 512.2 887.7 887.9 G934.9 g982.8 975.3
50 T72.3 T53.7 T37.9 T14.3 T718.5 Te7.5 817.3 810.4
i) 575.2 LT 536.9 515.0 528.8 572.8 gl7.3 cl3.3
T0 370.5 346.1 324.8 313.9 328.3 362.5 357.0 387.2
80 leB.&6 ldg.8 125.3 123.4 138.1 1lg0.3 181.1 184.@©
S0 0 1] 0 0 0 1] 1] 0
100 0 1] 0 0 0 1] 1] 0
110 1] 1] 1] 1] 1] 1] 1] 1]
120 0 1] [1] [1] 0 1] 1] [1]
130 1] 1] 1] 1] 1] 1] 1] 1]
140 1] 1] 1] 1] 1] 1] 1] 1]
150 1] 1] 1] 1] 1] 1] 1] 1]
1g0 0 1] 0 0 0 1] 1] 0
170 0 1] 0 0 0 1] 1] 0
180 0 1] 1] 1] 0 1] 1] 1]
DEG LUMTNOUS INTENSITY:cd
UGR Table - Corrected
Reflectances
Ceiling Cavwvity 70 70 50 50 a0 o 70 50 50 a0
Wwiallz a0 30 a0 30 a0 B0 30 a0 30 30
Floor Cavity 20 20 20 20 20 20 20 20 20 20
Roam Size UGR Yiewed Crozswize UGR Yiewead Endwize
#=2H “=2H 159 176 163 173 187 158 175 162 178 181
3H 177 192 180 1395 14949 176 131 180 1395 1498
4H 183 197 187 201 204 183 197 187 201 204
EH 187 200 1391 204 208 188 201 192 205 208
aH 189 201 193 205 208 190 202 134 206 2.0
12H 189 2071 193 205 208 190 203 195 206 A1
4H ZH 1666 180 170 183 187 165 1759 163 183 187
3H 185 197 1839 201 205 185 197 1839 201 205
4H 193 2023 197 208 2.2 193 204 198 208 2.2
EH 198 208 203 N2 AT 199 209 204 N3 A8
aH 200 209 204 213 A1.8 201 210 206 215 414
12H 201 2089 205 A3 A8 2003 A1 208 N5 220
aH 4H 196 205 201 209 214 197 205 201 2.0 214
EH 203 A0 207 A5 A8 204 M1 209 AE 221
aH 2085 211 210 AB 221 207 A3 A2 N8 223
12H 26 212 A1 M7 227 209 A5 A4 N9 225
12H 4H 196 204 201 209 214 197 206 202 210 24
EH 203 2.0 208 N4 220 206 A1 210 A8 221
aH 206 211 #1416 222 208 24 3 2189 224
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4.2 Goniophotometer Test

ZONAL LUMEN SUMMARY

Doc No. :
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Zonal (Im)
117.07
337.07
515.22
627.02
655.36
595.00
455.80
265.98
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Total (Im)
117.07
454.14
969.36
1596.38
2251.74
2846.74
3302.54
3568.52
3643.90
3643.90
3643.90
3643.90
3643.90
3643.90
3643.90
3643.90
3643.90
3643.90
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Percent
3.21%
12.46%
26.60%
43.81%
61.79%
78.12%
90.63%
97.93%
100.00%
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100.00%
100.00%
100.00%
100.00%
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100.00%

\‘\"l ',Ui

‘{"Illhi\“'

|‘I"':.t

":'j,’



\"{"l ',“i

Deliver TESTING E : “‘?

NVLAP LAB CODE 201074-0 ‘{‘f!uhu'n‘

",-f«,
\
w\‘

u'\"ﬂ‘

4.2 Goniophotometer Test

COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD

C ] 70 50 a0 10 0
W 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10 0

R n]

1191131193119 TE 116116 116 111 11111 106 106 106 102 102 102 100
109 104 93 35 106 107 97 34 37 94 M 33 90 o83 0 87 85 23
93 90 83 77 9% 88 892 Y6 85 V3 75 i I M7h N 63
I I 87 7 70 B3 74 B3 B2 72 BB Bl 69 64 E0 s
82 70 B 54 80 63 6O 54 B 53 &3 64 57 B2 61 56 52 43
5 B2 53 4B 73 B1 53 4B 59 51 46 57 50 45 55 43 45 43
70 56 47 40 63 55 47 40 53 46 40 52 45 40 50 44 39 ¥
B4 51 42 36 63 50 42 36 48 41 35 47 40 35 46 33 35 33
B0 46 38 32 BB 4k IF 32 4 I AN 43 36 A 42 36 A 29
BE 42 34 23 Bh 42 34 28 41 33 28 40 33 28 3 3 28 26
o B2 33 N 6 51 33 N 26 B} AN 37 30 6 3k 3025 24

= 000 O e L — O

CONE OF LIGHT DIAGRAM

Flux out:2680 1m
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. £ f pi b 20t
9.8431c 3.713,12.77Lc Z{,_____EEE 30.01%c
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29.53ft | 0.4126,1.419fc L—A—A 50.02ft

Height Eavg,Emax Angle:113.47deg Diameter
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TESTING ;ﬁg
NVLAP LAB CODE 201074-0 KT
4.0 LM-79 Measurement and Test Results
4.2 Goniophotometer Test
Model No. Ezng\vltl/lz/ﬁggézz / Sample ID. Bl
Oprza'\z;;[i )time 90 Stabili(ﬁitri](.))n time 45
Tem?,‘g)at”re 253 j&rgﬂ;y 54.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters were measured using a type C goniophotometer and software.

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 voltage of an AC power supply (RMS voltage)or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within £0.2 percent under load.

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 0.5° vertical
intervals and 10° horizontal intervals.

Test Conditions

o Voltage |Frequency| Current Power
Condition (Vac) (H2) A) Power (W) Factor
WORST
P 276.93 60 0.098 25.9 0.955
NON-WORST
AR 120.05 60 0.211 25.2 0.993
Test Result
Field Angle(10%) Beam Angle(50%) | | uminous
Flux .
Im Efficacy
(m) | co-180 | coo-270 | co-180 | c90-270 | (mw)
3789 163.2 162.9 113.5 115.8 146.2
Zonal Lumen UGR
Requirement (X=4H, Y=8H, SC: 0-180° SC: 90-270°
(0°-60°) 70/50/20%)
78.12% 20.3 1.28 1.26
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NVLAP LAB CODE 201074-0 %Lmﬁﬁ

4.2 Goniophotometer Test

Light Distrubtion Curve

-/+180
-130 130

-120 120

-90 L 90

&0

UNIT:cd

—C0s180, 113.5
C30/210, 114.0

—Co0/240, 115.3
ca0/270, 115.8

=30

0
AVERAGE BEAM ANGLE (50%) :114.7 DEG

Isolux Plot
131.2" —lj:'l|—j—|_ 0.00m___ 33 g 38551% 0.03581lfc
) | 5% 0.€425lx 0.059E3fc
105.40" |— "_ —I_ 2.00m__ ypg 1 2851 0.1194fc
o o 203 35l 0 s
cl'—.:..:l"_-l_—l_ -00m
e E.F_.l_.J_ .00m
j_.jll—I—I— 0.00m
L
saoc.a | -l_ —I_ 'I:lljm
az.a'r—-T—-j— .00m
?a.?'r—-+—-4— .00m
105 a'k—-i—-—L— > . 00m

a
-

N I I I ) B

1z1._ 27 0. 00m
22.00m 1le.00m O0.00m 1l&.00m 32.00m

MOUNTING HEIGHT: 33" (10.0m)
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NVLAP LAB CODE 201074-0 *’n!..h.w
4.2 Goniophotometer Test
Zonal Lumen Summary
T co c45 cso C135 cl8o0 C225 C270 C315
10 1271 1265 126l 1253 12586 12ceo 1279 1280
20 1214 1205 11%&8 1181 1182 1210 1235 1233
30 1115 1103 1053 1071 1071 1111 1151 1144
40 973.8 Sgl.4 G450 922.7 922.9 571.4 1022 1014
50 802.7 T83.95 Tec.1l T743.1 748.5 T795.0 845.1 843.2
&0 601.3 577.3 557.4 538.7 550.6 596.1 641.8 637.5
T0 385.3 35%.3 337.5 326.1 342.0 377.8 413.0 413.8
80 174.6 152.1 130.0 128.0 l44.6 167.4 188.¢6 1%2.9
S0 1] 0 0 1] 0 0 1] 0
100 1] 0 0 1] 0 0 1] 0
110 0 0 1] 0 1] 1] 0 0
120 0 0 1] 0 1] 1] 0 1]
130 0 0 0 0 0 0 0 0
140 0 0 0 0 0 0 0 0
150 0 0 1] 0 1] 1] 0 0
1&0 1] 0 0 1] 0 0 1] 0
170 1] 0 0 1] 0 0 1] 0
180 0 0 1] 0 1] 1] 0 1]
DEG= LUMINOUS INTENSITY:cd
UGR Table - Corrected
Reflectances
Ceiling Cavity il il 50 50 30 ] ] a0 a0 30
" alls a0 a0 a0 a0 a0 a0 a0 a0 a0 a0
Floor Cavvity 20 20 20 20 20 20 20 20 20 20
Room Size UGR Yiewed Crozswise GR Yiewed E ndwize
#=2H Y=2H 160 177 164 180 183 160 176 163 179 182
3H 178 133 181 19.6 200 177 132 181 1896 1319
4H 184 138 188 202 204 184 1358 1883 202 206
EH 188 201 192 205 209 189 202 193 206 A0
aH 189 202 194 206 2.0 191 2003 195 207 211
12H 190 202 134 206 2.0 192 204 196 207 2.2
4H 2H 167 181 171 18.4 188 166 180 170 184 188
3H 186 138 190 202 2086 186 1958 191 202 206
4H 194 204 1383 209 2.3 194 205% 199 209 214
EH 199 208 204 M3 A7 200 A0 205 M4 A8
aH 201 208 205 24 A8 203 A1 207 A6 220
12H 202 2089 206 M4 A1 204 A2 209 N7 221
aH 4H 197 206 201 2.0 25 198 207 202 21 A6
EH 2003 A1 208 Ne 220 208 A2 A0 N7 227
aH 2085 A2 A0 NTF 222 208 214 A3 N9 224
12H 207 A3 A2 N8 223 A0 AE AL 221 22E
12H 4H 197 2058 202 210 214 198 206 203 211 215
EH 204 211 209 215 221 206 A2 A1 A7 222
aH 207 A2 A2 A7 223 209 A5 A4 220 225

b awimum UGR = 226
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4.2 Goniophotometer Test

ZONAL LUMEN SUMMARY

Doc No. :

0-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

90-100
100-110
110-120
120-130
130-140
140-150
150-160
160-170
170-180

Zonal (Im)
121.77
350.52
535.80
651.98
681.41
618.66
473.95
276.64
78.42

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

DLFLAB-ZY-01-28 Version:1.0

NV

NVLAP LAB CODE 201074-0

O O O O O O O O O
1

O O O O O O O O o
1

Page 46 of 92

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180

TESTING

Total (Im)
121.77
472.29
1008.09
1660.07
2341.48
2960.14
3434.09
3710.73
3789.15
3789.15
3789.15
3789.15
3789.15
3789.15
3789.15
3789.15
3789.15
3789.15
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Percent
3.21%
12.46%
26.60%
43.81%
61.79%
78.12%
90.63%
97.93%
100.00%
100.00%
100.00%
100.00%
100.00%
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100.00%
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4.2 Goniophotometer Test

COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD

C a0 70 &0 a0 10 1]
W 70 50 30 10 70 50 30 10 50 30 10 50 30 10 500 30 10 1]

magun}

1193113119 113 1E 116 116 11E 111 111 11 106 106 106 102102 102 100
103 104 93 95 106 101 97 94 97 94 T 93 90 384 90 &7 85 a3
39 30 83 77 9 83 82 VR 85 73 75 o I - 63
IS I a7 77 70 B3 74 6B B2 72 BB 1 B3 B4 &0 58
g2 70 B1 B4 80 B3 EO B4 EE 53 &3 E4 &7 &2 E1 BE B2 43
5 B2 B3 4B 73 Bl B3 46 53 51 48 57 B0 45 55 43 45 43
0 56 47 40 B2 55 47 40 53 46 40 52 45 40 50 44 39 kK
B4 51 42 36 63 50 42 36 42 41 35 47 40 35 45 33 35 33
E0 46 38 32 58 46 37 32 4 37 AN 42 3k H 42 3% A 29
B 42 3 29 5 42 34 28 a1 33 28 40 33 28 33 32 28 26
1] 52 03 3N 26 51033 3 26 3| 3 26 a7 30 26 36 30 25 24

=L 0 00 ) LT e L — O

CONE OF LIGHT DIAGRAM

Flux out:2736 1lm

ft 23.38,80.46fc

4
6.562ft 5.685,258.90£c

/\
AR

9.843fc 3.861,13.258fc LA 30.01fc
13.12ft 2.172,7.475fc L% £

la.4fc 1.390,4.7584fc % 50.02fc
19.69€c | 0.9653,3.322€c é:::; 60.03fc
22.97ft | 0.70582,2.4411%c %ﬂ 70.03£t
26.25fc | 0.5430,1.8659£c é::::; 80.03fc
29.53£t | 0.42%0,1.477fc kﬂ 90.04ft

Height Eavg, Emax Angle:113.48deg Diameter
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TESTING ;ﬁg
NVLAP LAB CODE 201074-0 KT
4.0 LM-79 Measurement and Test Results
4.2 Goniophotometer Test
Model No. Ezng\vltl/lz/éggézz / Sample ID. Bl
Oprza'\z;;[i )time 90 Stabili(ﬁitri](.))n time 45
Tem?,‘g)at”re 253 j&rgﬂ;y 54.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters were measured using a type C goniophotometer and software.

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 voltage of an AC power supply (RMS voltage)or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within £0.2 percent under load.

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 0.5° vertical
intervals and 10° horizontal intervals.

Test Conditions

o Voltage |Frequency| Current Power
Condition (Vac) (H2) A) Power (W) Factor
WORST
P 276.96 60 0.100 26.6 0.958
NON-WORST
AR 120.05 60 0.219 26.1 0.995
Test Result
Field Angle(10%) Beam Angle(50%) | | uminous
Flux .
Im Efficacy
(m) | co-180 | coo-270 | co-180 | c90-270 | (mw)
3785 163.2 162.9 113.5 115.9 142.3
Zonal Lumen UGR
Requirement (X=4H, Y=8H, SC: 0-180° SC: 90-270°
(0°-60°) 70/50/20%)
78.12% 20.3 1.28 1.26
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Deliver TESTING 7N
NVLAP LAB CODE 201074-0 AR
4.2 Goniophotometer Test
Light Distrubtion Curve
-/+180
-150 150
-120 120

-390 o 90

60

UNIT:cd

—C0/180, 113.5
C30/210, 114.1

—C60/240, 115.3
ca0s270, 115.9

-30

0
AVERAGE BEAM ANGLE (50%):114.7 DEG

Isolux Plot
sz 5'R Lio o+l DIsz 5° 105.0°
131l.2 —|' _[ |_ ]_ '|_ —|— —|' _|4':'-':":'m— 3% 0.38451x 0.03576fc
) 5% 0.€4151lx 0.0536fc
105.0 T T Tt T3 0"m— 10% 1.2831x 0.11s2fc
20% 3.2491lx 0.35TEfc
78.7 -00m 5o ¢.4151x 0.556fc

. 00m

i
I
o

T

L 00m

[]
211
[

0.00m

. 00m

L 00m

R I A A
IRERERREEE

131.2" 40.00m
32.00m le.00m O0.00m 1l€.00m 322.00m

MOUNTING HEIGHT: 33" (10.0m)
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4.2 Goniophotometer Test
Zonal Lumen Summary
¥ co c45 cso Cl35 clg80 C225 c270 C315
10 1270 1264 1258 1252 1253 1266 1277 1278
20 1213 1203 1155 1180 1181 1208 1234 1233
30 1113 1103 1082 1070 1071 1111 1149 1143
40 S74.0 S60.4 G946.3 922.5 G923.9 5971.4 1021 1013
50 801.8 T82.5 Ted.3 T41.4 T48.4 T97.7 B84%.0 841.8
ol 600.9 577.2 556.4 537.5 551.1 5%6.0 6dl1.0 637.5
T0 384.4 358.9 337.1 325.0 342.6 378.1 413.0 413.1
80 174.0 151.9 12697 127.9 144.5 1le7.6 185.0 1%2.5
11 ] 0 [i] 0 0 1] 1] 0 1]
100 0 0 [1] 0 0 0 1] 0
110 0 [i] 0 0 0 0 0 0
120 0 [i] 0 0 1] 1] 0 1]
130 0 1] 1] 0 1] 1] 0 0
140 0 [i] 0 0 0 0 0 0
150 0 [i] 0 0 1] 1] 0 1]
1g0 0 1] 1] 0 1] 1] 0 0
170 0 [i] 0 0 0 0 0 0
180 0 1] 1] 0 1] 1] 0 0
DEG LUMINOUS INTENSITY:cd
UGR Table - Corrected
Feflectances
Ceiling Catity o 70 50 50 a0 o 70 50 50 a0
Wt allz 50 30 a0 30 30 50 30 a0 30 30
Floar Cavity 20 20 20 20 20 20 20 20 20 20
Room Size UGR Yiewed Crozswize UGR Yiewed Endwize
#=2H “'=2H 160 177 164 180 183 160 176 163 173 1872
3H 178 193 181 19.6 200 177 193 181 196 199
4H 184 138 188 202 205 184 198 188 202 206
EH 188 201 192 205 208 189 202 193 206 2.0
a8H 189 202 194 206 1.0 191 2003 195 207 211
12H 190 202 194 206 2.0 192 204 196 208 2.2
4H ZH 167 181 171 184 138 166 180 170 184 188
aH 186 198 190 202 206 186 138 1391 202 208
4H 194 204 198 208 2.3 194 205 199 209 24
EH 199 208 =203 N3 AT 200 A0 205 N4 A1
aH 201 209 205 M4 A8 203 A1 207 A6 220
12H 201 209 206 14 A9 204 M2 209 A7 221
aH 4H 197 206 201 210 215 198 207 202 211 A6
EH 2003 A1 208 N5 220 206 A3 A0 N7 222
aH 2065 A2 A0 NV 2272 208 A4 A3 N9 224
12H 207 A3 A2 AT 223 210 AAE 215 221 22B
12H 4H 197 206 202 2.0 A4 198 206 203 211 AE
EH 204 A1 209 A5 221 206 2.3 211 M7 223
aH 206 A2 A1 M7 223 209 A5 A4 20 225
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4.2 Goniophotometer Test

ZONAL LUMEN SUMMARY

Doc No. :
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Zonal (Im)
121.63
350.15
535.22
651.31
680.73
618.06
473.52
276.41
78.40
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Total (Im)
121.63
471.78
1007.00
1658.31
2339.04
2957.10
3430.62
3707.03
3785.43
3785.43
3785.43
3785.43
3785.43
3785.43
3785.43
3785.43
3785.43
3785.43
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Percent
3.21%
12.46%
26.60%
43.81%
61.79%
78.12%
90.63%
97.93%
100.00%
100.00%
100.00%
100.00%
100.00%
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4.2 Goniophotometer Test

COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD

C a0 il 50 a0 10 1]
W 70 50 30 10 70 6O 30 10 50 30 10 50 20 10 50 =20 10 1]

)

113113113119 16 116 116 116 111 111 111 106 106 106 102102 102 100
109 104 93 95 106 11 97 34 97 94 9 32 7 83 0 87 85 a3
93 90 83 ¥7 96 83 82 Ve 85 73 75 = I B dE A E3
0 73 71 B4 87 /7 70 B3 74 B8 B2 72 BB B1 E3 B4 EO 58
g2 70 61 54 80 63 6O 54 BE 53 53 B4 57 B2 61 56 &2 43
B B2 B3 4B 73 Bl B3 4E 59 B1 4E 57 B0 45 55 43 45 43
70 BE 47 40 E2 Bh 47 40 53 46 40 52 45 40 50 44 33 i
B4 51 42 36 63 50 42 36 45 41 35 47 40 35 46 33 35 33
B0 45 33 32 58 46 37 32 44 37 N 43 3% A 42 36 A 29
5 42 34 A9 Bb 42 34 28 41 33 28 40 33 28 33 32 28 26
0 52 039 3 6 51 33 31 26 3|/ 3 26 37 30 26 36 30 25 24

= W00 - MO k)= O

CONE OF LIGHT DIAGRAM

Flux cut:2784 1m
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32.81Ft | 0.3471,1.194fc @ 100ft

Height Eawvg, Emax Ingle:113.47deg Diameter
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TESTING ;ﬁg
NVLAP LAB CODE 201074-0 KT
4.0 LM-79 Measurement and Test Results
4.2 Goniophotometer Test
Model No. Ezgé\/':l/F/Agch)éiz / Sample ID. Bl
Oprza'\z;;[i )time 90 Stabili(ﬁitri](.))n time 45
Tem?,‘g)at”re 253 j&rgﬂ;y 54.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters were measured using a type C goniophotometer and software.

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 voltage of an AC power supply (RMS voltage)or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within £0.2 percent under load.

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 0.5° vertical
intervals and 10° horizontal intervals.

Test Conditions

o Voltage |Frequency| Current Power
Condition (Vac) (H2) A) Power (W) Factor
WORST
P 276.91 60 0.114 30.7 0.974
NON-WORST
AR 120.01 60 0.230 27.5 0.995
Test Result
Field Angle(10%) Beam Angle(50%) | | uminous
Flux .
Im Efficacy
(m) | co-180 | coo-270 | co-180 | c90-270 | (mw)
4183 163.3 163.0 113.7 116.2 136.1
Zonal Lumen UGR
Requirement (X=4H, Y=8H, SC: 0-180° SC: 90-270°
(0°-60°) 70/50/20%)
78.06% 20.7 1.28 1.26
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Deliver TESTING A7~
NVLAP LAB CODE 201074-0 Dorfy oW
4.2 Goniophotometer Test
Light Distrubtion Curve
-/+180
-150 150

-120

-30

120

20

a
AVERAGE BEAM ANGLE (50%):114.% DEG

Isolux Plot

[
[}
i

o

T T AT T T

131.2°

T I T TTT 11

4]
[
4]

ra
(a4
ra

1l05.0°7

R R O

22.00m le.00m 0.00m le.00m 22.00m

MOUNTING HEIGHT: 227" (10.0m)
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NVLAP LAB CODE 201074-0 *’n!..h.w
4.2 Goniophotometer Test
Zonal Lumen Summary
T co cas cCso Cl135 Clgo0 c225 C270 C315
10 1400 1352 1384 13795 1380 1352 1405 1407
20 1337 1326 131& 1299 1309 1330 1358 1355
30 1229 1215 1204 1179 1185 1231 1275 1287
40 1075 1059 1045 101& 1022 1076 1131 1122
50 B84.9 B62.9 B44._2 Blg.1l 827.4 B883.0 535._8 932.5
ol Ge3.9 635.2 cls._2 597.7 c07.9 655.0 TJ05.9 T05.4
T0 428.0 359.2 374.7 36l1l.5 377.5 417.1 456.5 456.6
80 194.5 169.7 144.7 142 .6 158.9 183.8 208.0 212.0
S0 1] 1] 0 1] 1] 1] 0 1]
100 0 [1] 1] 0 0 [1] 1] 0
110 0 [1] 1] 0 0 [1] 1] 0
120 0 1] 1] 0 0 1] 1] 0
130 0 1] o 0 0 1] o 0
140 0 1] 0 1] 0 1] 0 1]
150 0 1] o 0 0 1] o 0
1&0 0 1] o 0 0 1] o 0
170 1] 1] 0 1] 1] 1] 0 1]
180 0 1] 1] 0 0 1] 1] 0
DEG LUMINQOUS INTENSITY:cd
UGR Table - Corrected
Reflectances
Ceiling Cavity Kl Kl a0 a0 30 o o A0 A0 30
W allz R0 a0 &0 a0 30 50 30 R0 a0 30
Floor Cavity 200 2 20 20 20 20 20 200 20 0
Foom Size UGR Viewed Crosswize GR Yiewed Endwize
#=2H Y=2H 164 181 168 184 187 16.3 180 167 183 18E
3H 182 197 186 200 204 181 196 185 200 203
4H 188 202 132 206 204 188 202 192 206 2018
EH 192 206 197 209 2.3 193 206 197 20 214
aH 194 206 138 210 24 1956 207 199 211 A5
12H 194 206 138 210 214 196 208 200 211 216
4H 2H %1 185 175 188 142 170 184 174 188 192
3H 190 202 134 206 2.0 19.0 202 195 206 2.0
4H 198 2089 202 1.3 A7 198 209 203 2.3 218
EH 203 A3 208 AN7o222 204 A4 209 N8 223
aH 205 A4 A0 A8 223 207 A5 A1 220 224
12H 206 A4 A1 219 223 208 216 A3 221 225
aH 4H 201 A0 2068 A4 A1 202 A1 206 A5 220
EH 208 A5 A3 220 225 209 AEB A4 21 22E
aH 20 #AEB A5 221 226 M2 A8 AT 223 228
12H A1 A7 OHMNE 22z 228 M4 220 A9 225 230
12H 4H 201 208 206 A4 A1 202 A0 207 N5 220
GH 208 A5 24 220 225 20 A7 A5 221 226
aH 21 AF O HAE 222 227 213 A9 A8 24 2289

b axinum UGH = 23.0
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4.2 Goniophotometer Test

ZONAL LUMEN SUMMARY

Doc No. :

0-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

90-100
100-110
110-120
120-130
130-140
140-150
150-160
160-170
170-180

Zonal (Im)
133.91
385.59
590.87
719.79
752.24
683.08
524.74
306.26
86.82

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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TESTING

Total (Im)
133.91
519.50

1110.37

1830.16

2582.40

3265.48

3790.22

4096.48

4183.30

4183.30

4183.30

4183.30

4183.30

4183.30

4183.30

4183.30

4183.30

4183.30

1 ",-'.‘
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Percent
3.20%
12.42%
26.54%
43.75%
61.73%
78.06%
90.60%
97.92%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
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Deliver TESTING 3
NVLAP LAB CODE 201074-0
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4.2 Goniophotometer Test

COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD

C a0 70 50 a0 10 0
W 70 50 30 10 F0 50 30 10 50 30 10 50 =0 10 50 30 10 0

magun}

1131193113 119 1E 116 116 116 111 111 111 106 106 106 102102 102 100
103104 93 95 106 101 97 94 97 94 9 93 90 88 30 &7 &5 a3
33 90 83 ¥F 96 83 82 V6 85 73 75 =] I FL=r £3
I a7 77 70 63 74 B3 B2 72 BB Bl 63 64 EO s
g2 70 B1 B4 20 B3 EO B4 BE B3 &3 B4 &7 B2 E1 BE& &1 49
5 B2 53 46 73 B1 53 46 53 51 46 57 50 45 55 43 45 42
70 56 47 40 G2 55 46 40 53 46 40 52 45 39 50 44 39 ar
E4 B1 42 36 62 B0 41 35 42 41 35 47 40 35 46 23 35 a3
B0 48 33 32 2 48 3IF 32 4 37 A 43 36 3 42 36 3 29
56 42 34 28 55 42 34 28 4 33 28 40 33 28 33 32 28 26
0 52 33 AN 26 51 33 3 26 38 30 26 37 30 25 3 30 25 24

=L 000 ] LT e L — O

CONE OF LIGHT DIAGRAM

Flux out:3074 1m

12.24fc

20.08fc

9.843ft 4.259,14.60£c LA 30.121f¢

Height Eavyg, Emax Angle:ll3.c66deg Diameter
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TESTING ;ﬁg
NVLAP LAB CODE 201074-0 KT
4.0 LM-79 Measurement and Test Results
4.2 Goniophotometer Test
Model No. Ezgéxsﬁggéiz / Sample ID. Bl
Oprza'\z;;[i )time 90 Stabili(ﬁitri](.))n time 45
Tem?,‘g)at”re 253 j&rgﬂ;y 54.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters were measured using a type C goniophotometer and software.

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 voltage of an AC power supply (RMS voltage)or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within £0.2 percent under load.

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 0.5° vertical
intervals and 10° horizontal intervals.

Test Conditions

o Voltage |Frequency| Current Power
Condition (Vac) (H2) A) Power (W) Factor
WORST
P 276.93 60 0.111 29.9 0.971
NON-WORST
AR 120.05 60 0.245 29.3 0.996
Test Result
Field Angle(10%) Beam Angle(50%) | | uminous
Flux .
Im Efficacy
(m) | co-180 | coo-270 | co-180 | c90-270 | (mw)
4368 163.4 163.0 113.7 116.0 145.9
Zonal Lumen UGR
Requirement (X=4H, Y=8H, SC: 0-180° SC: 90-270°
(0°-60°) 70/50/20%)
78.05% 20.8 1.28 1.26
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Deliver TESTING NS
NVLAP LAB CODE 201074-0 Doty

4.2 Goniophotometer Test
Light Distrubtion Curve

—/+180
-150 150

=120 120

-390 . a0

UNIT:cd

—C0s180, 113.7
C30/210, 114.3

—C60/240, 115.3
Co0/270, 116.0

0
AVERAGE BEAM ANGLE (50%):114.9 DEG

Isolux Plot
105.0 sz2.5'R Lip. ol DIsz 5 105.0°"

131.2° e — 40_.00m e
—|_ —[ | ]_ —|_ T —|' | T 3% 0.44301x 0.04l1Sfc
) 5% 0.72231lx 0.0€859%c

10s.@ - Z.00m__ j0% 1.4771x 0.1372fc

o _{_ 30% 4.4301x 0.4115fc

8.7 -00m_ gps 7.3831x 0.6853fc

-00m

-00m

0. 00m

-00m

-00m

24 . 00m

T T T Tl

2 . 00m

R I

131.2" - 40 . 00m
22.00m l€.00m 0.00m 1l€.00m 322.00m

MOUNTING HEIGHT: 33" (10.0m)
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Deliver TESTING N “~
NVLAP LAB CODE 201074-0 *’n!..h.w
4.2 Goniophotometer Test
Zonal Lumen Summary
¥ co cas cso Cl35 cl80 Cc225 C270 C315
10 lag2 1454 l44e 1438 1442 1456 14g9 14g9
20 13%& 1387 1375 1357 1359 1350 1419 1416
30 1282 1268 1257 1231 1239 1285 1322 1315
40 1122 1105 1090 1061 1069 1126 1181 1172
50 922.5 S00.2 880.5 852.6 B66.4 923.9 982.7 975.2
&0 691.6 664.3 641.3 618.9 637.5 6B%.6 T41.7 T37.7
T0 445.4 415.9 350.8 377.1 3585.7 437.1 477.3 478.0
80 201.9 17&6.0 150.4 148.1 1867.5 183.2 218.3 222.5
S0 1] [i] [i] [i] [i] 0 0 0
100 1] 1] 1] 1] 1] 0 0 0
110 1] [i] [i] [i] [i] 0 0 0
120 1] 1] 1] 1] 1] 1] 1] 1]
130 1] 1] 1] 1] 1] 0 0 0
140 1] 1] 1] 1] 1] 1] 1] 1]
150 1] 0 0 0 0 1] 1] 1]
1g0 1] 1] 1] 1] 1] 1] 1] 1]
170 1] 0 0 0 0 1] 1] 1]
180 1] 0 0 0 0 1] 1] 1]
DEG LUMIHOUS INTENSITY:cd
UGR Table - Corrected
Reflectances
Ceiling Cavvity 70 70 50 50 30 70 70 R0 R0 a0
Wwiallz A0 30 a0 30 30 a0 30 RO 30 30
Floor Cavity 20 20 20 20 20 20 20 20 20 20
Roam Size UGR Yiewed Crozswise UGR Yiewed Endwize
#w=2H Y'=2H 165 182 163 135 1848 165 181 1683 184 187
3H 183 138 186 201 205 183 198 186 201 204
4H 189 203 193 207 2.0 189 203 193 207 211
EH 193 206 137 210 214 194 207 1983 A1 215
aH 195 207 199 211 215 196 208 200 A2 A6
12H 195 207 199 21 A5 197 209 201 A3 A7
4H ZH 171 186 175 183 193 171 185 175 183 1483
aH 191 2003 195 207 211 19.2 203 196 207 A1
4H 199 A0 203 214 2.8 199 210 204 24 218
EH 2004 A4 209 N3 223 06 215 A0 N9 224
aH 206 A5 M0 N9 224 208 A7 A2 221 22EB
12H 207 A5 A1 2.8 224 208 A7 A4 222 22E
aH 4H 202 211 207 215 220 203 A2 208 A6 224
EH 208 AAE M3 221 225 2.0 A8 A5 222 227
aH 211 N7 OAE 222 227 2.3 220 A8 225 229
12H A2 28 AT 223 228 25 221 220 226 231
1aH 4H 202 A0 207 M5 220 203 211 208 2B 221
EH 209 AEB M4 220 226 211 M8 AAEB 222 228
aH 212 A8 M7 222 228 2.4 220 A9 225 231

bl awimum JGHR = 231
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4.2 Goniophotometer Test

ZONAL LUMEN SUMMARY

Doc No. :

0-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

90-100
100-110
110-120
120-130
130-140
140-150
150-160
160-170
170-180

Zonal (Im)
139.91
402.79
616.03
751.74
785.80
713.35
547.97
320.01
90.85

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

DLFLAB-ZY-01-28 Version:1.0

NV

NVLAP LAB CODE 201074-0

O O O O O O O O O
1

O O O O O O O O o
1

Page 61 of 92

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180

TESTING

Total (Im)
139.91
542.70

1158.73

1910.47

2696.27

3409.62

3957.59

4277.60

4368.45

4368.45

4368.45

4368.45

4368.45

4368.45

4368.45

4368.45

4368.45

4368.45
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Percent
3.20%
12.42%
26.52%
43.73%
61.72%
78.05%
90.59%
97.92%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
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Deliver TESTING NS
NVLAP LAB CODE 201074-0 AN
4.2 Goniophotometer Test
COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD
RC a0 70 50 0 10 0

Rw 70 &0 30 10 0 8O 30 10 50 30 10 50 =0 10 50 =20 10 1]

113 113113113 16 116 116 116 111 1171 111 106 106 106 102 102 102 100
103104 93 95 106 101 97 94 97 94 T 93 90 88 90 &7 85 a3
32 90 83 77 9 83 82 VR 85 73 75 =] I Fi- 63
90 78 71 B4 a7 77 70 B3 74 B3 B2 72 BE Bl 63 B4 &0 58
g2 70 B1 54 80 B3 EO B4 EE B3 &3 B4 57 B2 B1 B& &1 43
5 B2 53 46 73 B1 53 46 53 51 46 57 50 45 55 43 45 42
63 56 47 40 B2 55 46 40 53 46 40 52 45 39 50 44 39 ar
B4 51 42 36 E2 B0 41 35 442 41 35 47 40 35 46 23 35 a3
B0 46 33 32 B8 48 37 32 4 37 AN 43 36 3 42 36 3 23
56 42 34 28 55 42 34 24 a1 33 28 40 33 28 33 32 28 26
0 52 39 1 26 51 39 3 26 | 30 2k a7 a0 25 3E 20 25 24

= 000 " T R QO

CONE OF LIGHT DIAGRAM

Flux cut:320% 1m

26.93,592.40£c 12.25%¢t

10.01,34.34£c 20.09f¢

59.843fc 4.447,15.2efc LA 30.14£¢

13.12£¢ 2.501,8.585fc

16.4ft | 1.601,5.494fc LS 50,237t
18.69Fc | 1.112,3.815%c é::::g 60.287t

Height Eavg,Emax Angle:113.70deg Diameter
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TESTING ;ﬁg
NVLAP LAB CODE 201074-0 KT
4.0 LM-79 Measurement and Test Results
4.2 Goniophotometer Test
Model No. Ezgéxséggéiz / Sample ID. Bl
Oprza'\z;;[i )time 90 Stabili(ﬁitri](.))n time 45
Tem?,‘g)at”re 253 j&rgﬂ;y 54.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters were measured using a type C goniophotometer and software.

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 voltage of an AC power supply (RMS voltage)or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within £0.2 percent under load.

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 0.5° vertical
intervals and 10° horizontal intervals.

Test Conditions

o Voltage |Frequency| Current Power
Condition (Vac) (H2) A) Power (W) Factor
WORST
P 276.97 60 0.114 30.8 0.974
NON-WORST
AR 120.05 60 0.253 30.2 0.995
Test Result
Field Angle(10%) Beam Angle(50%) | | uminous
Flux .
Im Efficacy
(m) | co-180 | coo-270 | co-180 | c90-270 | (mw)
4346 163.4 163.1 113.7 116.0 140.9
Zonal Lumen UGR
Requirement (X=4H, Y=8H, SC: 0-180° SC: 90-270°
(0°-60°) 70/50/20%)
78.05% 20.8 1.28 1.26
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Deliver TESTING TN
NVLAP LAB CODE 201074-0 Dorfy oW
4.2 Goniophotometer Test
Light Distrubtion Curve
-/+180
=150 150
-120 120
-90 . a0

—C0/180, 113.7

C30/210, 114.3

—Ce0/240, 113.3
Ca0/270, 116.0

0
AVERAGE BEAM ANGLE (50%) :114.9 DEG

Isolux Plot
105.0' 52.5'R Ifo_ori DIsz.s' 105.0°
1s1.2" — '|_ 0.00m__ 35 p_44111x 0.04098fFc
) | 5% 0.73521x 0.0633fc
10507 |_ T =-00m 10 1.4701x 0.1366fc
o 30% 4.4111x 0.4038fc
18T l_ ‘|_ -00m 5g5 7 .3521wx 0.E83fc
£2.5 |— -I— _00m
26._2 I— -l— _00m
0.0 I—I— 0._00m
L
26.2 _00m
T
az_a'|—-|— .00m
'7-'8.'7-"|_‘|_ _00m
105.0° |— -l— _00m
RN

32.00m 1e.00m O0.00m 1l€.00m 32.00m
MOUNTING HEIGHT: 33" (10.0m)
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Deliver TESTING z :’/E\“: 3
NVLAP LAB CODE 201074-0 e

4.2 Goniophotometer Test

Zonal Lumen Summary

T co Cas Co0 C135 Cl80 C225 czT10 C315
10 1455 1446 1439 1431 1436 1448 1461 1461
20 138% 1378 1387 1351 1352 1382 1412 1408
30 1275 1282 1250 1225 1233 1278 1321 13215
40 1117 1099 1084 1054 1065 1119 1176 1166
50 5l18.8 895.5 876.0 B848.9 B863.2 51%.5 877.0 S68.6
1] 688.0 660.4 635.7 617.2 635.0 687.1 T738.4 733.9
T0 443.5 412.8 387.8 374.6 3%4.6 435.3 474.8 476.0
80 200.5 174.8 145.0 147.1 167.3 1%2.7 217.4 221.6
S0 0 0 0 0 0 0 0 0
100 1] 0 1] 0 0 0 0 1]
110 0 0 0 0 0 0 0 0
120 o 1] o 1] [1] 1] [1] o
130 0 0 0 0 0 0 0 0
140 1] 1] 1] 1] 1] 1] 1] 1]
150 1] 0 1] 0 0 0 0 1]
1&0 0 0 0 0 0 0 0 0
170 0 0 0 0 0 0 0 0
180 0 0 0 0 0 0 0 0
DEG LOMINQUS INTENSITY:cd

UGR Table - Corrected

Reflectances

Ceiling Cavity 70 70 A0 50 30 70 70 A0 A0 a0

Wwiallz A0 a0 Al 30 30 a0 30 a0 a0 a0

Floar Cavwity 20 20 20 20 20 20 20 20 20 20

R oom Size I1GR Yiewed Crozswize UGR Yiewed Endwise

#=2H v=2H 165 182 1639 1385 188 165 181 188 184 187
3H 183 198 18 201 204 183 138 188 201 205
4H 189 2003 193 207 2.0 189 204 193 207 A1
EH 193 206 197 210 2.4 194 207 138 21 2458
aH 194 207 199 21 258 196 208 200 2.2 26
12H 195 207 139 21 25 197 209 201 2.3 A7

4H 2H 171 186 175 189 183 171 186 175 18353 1483
3H 191 2003 195 207 21 19.2 2003 198 207 A1
4H 199 209 203 24 28 200 2.0 204 24 A48
EH 204 214 209 A8 222 206 215 A0 220 224
aH 206 4 A0 A9 224 208 A7 M2 21 228
12H 207 24 A1 A9 224 209 A7 A4 222 227

aH 4H 202 211 208 A5 220 203 2.2 208 A6 221
EH 208 26 A3 21 225 210 28 A5 23 227
gH 210 27 A8 22z 227 213 220 A8 225 230
12H 212 218 A7 223 228 215 221 220 228 231

12H 4H 202 2.0 207 A5 220 203 21 208 A8 221
EH 209 26 A4 20 22B 211 28 He 222 228
aH 22 A7 AT X2z 228 214 220 A9 25 231

b airmum UGHR = 231
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4.2 Goniophotometer Test

ZONAL LUMEN SUMMARY

Doc No. :

0-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

90-100
100-110
110-120
120-130
130-140
140-150
150-160
160-170
170-180

Zonal (Im)
139.20
400.70
613.06
147.75
781.63
709.74
545.21
318.39
90.33

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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TESTING

Total (Im)
139.20
539.90
1152.96
1900.71

2682.34

3392.08

3937.29

4255.68

4346.01

4346.01

4346.01

4346.01

4346.01

4346.01

4346.01

4346.01

4346.01

4346.01
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Percent
3.20%
12.42%
26.53%
43.73%
61.72%
78.05%
90.60%
97.92%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
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4.2 Goniophotometer Test

COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD

C a0 70 &0 a0 10 1]
W 70 50 30 10 70 8O 30 10 50 30 10 50 =0 10 50 =0 10 1]

malun}

1131131193 119 1E 116116 118 111 111 11 106 106 106 102102 102 100
103104 93 95 106 101 97 94 97 94 9 93 90 @24 90 &7 85 a3
38 90 83 77 3 83 82 V6 85 73 75 o I P 63
I a7 77 70 B3 74 63 B2 72 BB Bl 63 64 &0 58
g2 70 B1 54 20 &2 EO 54 EE 53 &3 E4 &7 B2 E1 B& &1 43
5 B2 B3 4B 73 Bl B3 4E 59 &1 48 57 B0 45 55 43 45 42
B3 56 47 40 G2 55 46 40 53 46 40 51 45 39 50 44 39 ar
E4 B1 42 3E B2 B0 41 35 48 41 35 47 40 35 45 23 35 a3
E0 46 33 32 G2 45 37 32 4 37 N 43 36 A 42 36 A 29
56 42 34 28 55 42 34 28 a 33 28 40 33 28 33 32 28 26
o 52 33 AN 26 51 38 3 &6 3@ 30 26 3730 25 3 30 25 24

=L 000 ] LT e L — O

CONE OF LIGHT DIAGRAM

Flux out:31%3 1m

26.7%9,81.85fc

9.5854,34.17fc

9.543fc 4.424,15.158fc LA 30.13ft

l3.l21ft 2.489,8.5421fc

16.47t | 1.593,5.467fc % 50.22ft
159.6%ft 1.108,3.797fc i:; 60.27ft
22.97ft | 0.8126,2.785%c Pﬂ 70.31fC

259.53ft | 0.4916,1.687fc %ﬂ 90.41ft

Height Eavyg, Emax Angle:113.e%d=g Diameter
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TESTING ;ﬁg
NVLAP LAB CODE 201074-0 KT
4.0 LM-79 Measurement and Test Results
4.2 Goniophotometer Test
Model No. EZZ(?V':I/F/Aggggiz / Sample ID. Bl
Oprza'\z;;[i )time 90 Stabili(ﬁitri](.))n time 45
Tem?,‘g)at”re 253 j&rgﬂ;y 54.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters were measured using a type C goniophotometer and software.

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 voltage of an AC power supply (RMS voltage)or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within £0.2 percent under load.

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 0.5° vertical
intervals and 10° horizontal intervals.

Test Conditions

o Voltage |Frequency| Current Power
Condition (Vac) (H2) A) Power (W) Factor
WORST
P 277.08 60 0.146 40.0 0.987
NON-WORST
AR 120.06 60 0.330 39.4 0.994
Test Result
Field Angle(10%) Beam Angle(50%) | | uminous
Flux .
Im Efficacy
(m) | co-180 | coo-270 | co-180 | c90-270 | (mw)
5330 155.9 155.7 105.8 108.1 133.2
Zonal Lumen UGR
Requirement (X=4H, Y=8H, SC: 0-180° SC: 90-270°
(0°-60°) 70/50/20%)
81.92% 20.3 1.24 1.22
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Deliver TESTING NS
NVLAP LAB CODE 201074-0 AR

4.2 Goniophotometer Test

Light Distrubtion Curve

-/+180

-150 150

-120 120

=90 a0

—C0s180, 105.8
C30/210, 106.4
— Co0/240, 107.5
0 Co0/270, 108.1

AVERAGE BEAM ANGLE (50%) :106.9 DEG

Isolux Plot

105.0' s52.5'R Ifo.g'iDIsz.5* 105.0°
lsl.zr — 0.00m 0.€06281x O_05€37F
ST Ve e
e 2-00m_ s 3 0231k 0.1879%
o s0% <. 0cois o searee
“3-"[__ ++ 00m__ zgs 10.111x 0.33552c
az.a'|—4——|— £.00m
26 :I—-{——:— .00m
Q.o . 0.00m

- |
ﬁe_u'l~-l——l— .00m
52.5 r—-T—-—r——T— — £.00m
S 1 R R
l':IE-.':I'l_‘I__I__L_l_!_I_‘l_—l__l‘_|3’.:..'3'3m
.

32.00m 16.00m O0.00m 1€.00m 32_00m
HMOUNTING HEIGHT: 33'({10.0m)
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NVLAP LAB CODE 201074-0 ’f;,;,””\\\"ﬂ

4.2 Goniophotometer Test

Zonal Lumen Summary

¥ co Cc4as Co%0 C135 C180 C225 C270 C315
10 1557 1976 1960 1545 1965 1979 1554 1950
20 1885 1863 1842 1811 1829 1868 1509 1801
30 1702 1673 1651 1610 le26 1685 1746 1735
40 1449 1418 1390 1347 1364 1434 1507 1454
50 1146 1108 1076 1039 1067 1138 1212 1202
60 811.4 T769.3 734.6 707.3 738.4 800.9 863.7 859.9
T0 473.9 433.4 359.4 364.4 412.7 458.6 503.3 505.1
80 168.3 136.7 107.0 106.3 125.5 157.2 180.3 187.¢6
S0 1] 0 0 0 0 0 0 0
100 1] 1] 1] ] ] 1] ] 0
110 1] 0 0 0 0 0 0 0
120 1] 1] [1] o o 1] o 0
130 0 0 0 0 0 0 0 0
140 1] 1] 1] 1] 1] 1] 1] 0
150 (1] [i] (1] 1] 1] 1] 1] 1]
1&0 1] 0 0 0 0 0 0 0
170 1] 1] 1] ] ] 1] ] 0
180 1] 0 0 0 0 0 0 0
DEG LUMINOUS INTENSITY:cd

UGR Table - Corrected

Reflectances

Ceiling Cavwvity il Fil a0 a0 a0 il Fil a0 a0 a0

Wallz | a0 a0 a0 a0 | a0 a0 a0 a0

Floor Cavvity 20 20 20 20 20 20 20 20 20 20

Raoom Size 1GR Yiewed Crozawise 1GA Yiewed Endwize

w=2H =2H 170 186 173 189 192 169 185 173 188 192
H 184 199 138 202 206 185 199 138 202 206
4H 189 202 193 206 209 190 203 193 207 A0
EH 191 203 135 207 A1 192 205 196 208 A2
aH 191 203 195 207 211 193 208 197 209 2.3
12H 191 202 1395 206 2.0 193 204 197 208 2.2

4H 2H 175 189 179 192 1396 175 189 179 192 1396
3H 19.2 203 196 207 211 193 204 197 208 2.2
iH 197 207 201 211 AE 198 209 203 2.3 A7
EH 200 209 204 23 2.8 202 211 207 25 220
aH 200 208 205 2.3 2.8 2003 211 207 25 220
12H 2000 207 205 2.2 AT 2003 210 207 215 220

aH 4H 199 207 204 A2 AT 201 209 205 A3 A48
EH 2003 209 208 24 A4 208 22 Ao A7 222
aH 2003 209 208 24 A4 206 212 21 A7 222
12H 2003 208 208 213 214 206 212 211 2e 222

12H 4H 199 207 204 211 2B 2001 208 20h 2.3 A8
EH 2003 209 208 2.3 A4 208 211 20 e 221
aH 2003 209 208 24 A4 206 212 A1 ATF o 222

Maximum JGHR = 222
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4.2 Goniophotometer Test

ZONAL LUMEN SUMMARY

Doc No. :

0-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

90-100
100-110
110-120
120-130
130-140
140-150
150-160
160-170
170-180

Zonal (Im)
190.17
543.69
819.05
973.78
985.77
853.82
607.36
306.21
50.23

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180

Total (Im)
190.17
733.86

1552.91

2526.69

3512.46

4366.28

4973.64

5279.85

5330.08

5330.08

5330.08

5330.08

5330.08

5330.08

5330.08

5330.08

5330.08

5330.08

Percent
3.57%
13.77%
29.13%
47.40%
65.90%
81.92%
93.31%
99.06%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
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4.2 Goniophotometer Test

COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD

C a0 7l a0 30 10 0
W Y0 50 30 10 050 30 10 50 30 10 50 30 10 50 30 10 0

magen]

113113113119 16 116 116 116 111 111 111 106 106 106 102 102 102 100
109 105 101 57 107 10393 96 398 95 93 95 32 90 M 83 &7 a5
100 92 85 80 97 90 24 79 g6 91 ¥7 B3 73 75 B0 F7 74 1
=1 I I - 83 73 72 EE 76 70 EB 74 B2 B4 1 BV E3 E1
84 Y2 B3 57 81 71 B3 56 62 E1 56 B B0 55 B4 53 54 52
77 B4 BE 49 /5 B3 BH 49 1 B4 48 53 53 48 57 B2 47 45
7163 43 43 B3 &7 49 43 55 48 42 54 47 42 52 48 42 40
BE 53 44 38 B4 52 44 33 50 43 38 43 42 37 47 42 37 35
61 48 40 34 G0 47 33 34 48 389 M 45 38 33 44 38 33 K|
57 44 36 A 56 44 36 30 42 35 30 41 35 30 40 34 30 28
0 54 41 33 28 53 40 33 28 33 32 28 3| 32 X ¥ 32 = 26

= W00 O RO

CONE OF LIGHT DIAGRAM

Flux ocut:378% 1lm

ft 42.80,126.48c

ft 15.91,46.958fc

Height Eavg,Emax Angle:105.52deg Diameter
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TESTING ;ﬁg
NVLAP LAB CODE 201074-0 KT
4.0 LM-79 Measurement and Test Results
4.2 Goniophotometer Test
Model No. EZZ(?V':I/F/%ES;Z(Z / Sample ID. Bl
Oprza'\z;;[i )time 90 Stabili(ﬁitri](.))n time 45
Tem?,‘g)at”re 253 j&rgﬂ;y 54.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters were measured using a type C goniophotometer and software.

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 voltage of an AC power supply (RMS voltage)or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within £0.2 percent under load.

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 0.5° vertical
intervals and 10° horizontal intervals.

Test Conditions

o Voltage |Frequency| Current Power
Condition (Vac) (H2) A) Power (W) Factor
WORST
P 277.00 60 0.141 38.5 0.986
NON-WORST
AR 120.05 60 0.318 38.0 0.994
Test Result
Field Angle(10%) Beam Angle(50%) | | uminous
Flux .
Im Efficacy
(m) | co-180 | coo-270 | co-180 | c90-270 | (mw)
5582 157.0 156.8 106.9 109.3 144.8
Zonal Lumen UGR
Requirement (X=4H, Y=8H, SC: 0-180° SC: 90-270°
(0°-60°) 70/50/20%)
81.37% 20.9 1.24 1.24
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NVLAP LAB CODE 201074-0 Doty

4.2 Goniophotometer Test
Light Distrubtion Curve

-/+180
-150 150

-120 120

-90 _ 0 90

60

UNIT:cd
—C0/180, 106.9
C€30/210, 107.
—C60/240, 108,
€o0/270, 109,

=1

L

a0
AVERAGE BEAM ANGLE (50%):108.1 DEG

Isolux Plot

105.0' 52.5'R Ifg.o'i DIsz_s'  105.a

131.3"— e 0.00m D.€226lx 0.05784fc
(N S O I A o

108 |—"_—|——|'_f_|_'_"|——1——|'_|3 -00m__ 10% 2.0751x 0.lsz8sc

e e e U gt s ey i H TR

CI:’._CII'_-I_—l_ -00m

g :l_.l__l_ .00m

jjl—I—I— 0.00m

I

—_ | T .00m

52 :.|—-'——|— -00m

73.7'|—1——|— 24 . 00m

105.0"|— 2. 00m

SR I O I DO

32.00m 1€ .00m O0.00m 1&€.00m 32_00m
HMOUNTING HEIGHT: 33" (10_0m)
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4.2 Goniophotometer Test
Zonal Lumen Summary
T co C45 coo Cl135 C180 C225 C270 Cc315
10 2037 2032 2028 2022 2032 2042 2052 2049
20 1520 15912 1913 1898 1905 1938 1963 1%4&
30 1727 1720 1722 1703 1706 1759 1801 1771
40 1469 1459 1459 1438 1444 1505 1559 1525
50 1llgd 1147 1135 1118 1144 1205 1258 1231
oD 827.5 B01.9% TE4.5 772.5 B803.2 857.5 S04.6 BB4.6
T0 48%9.3 457.7 434.¢ 428.3 457.8 500.5 535.5 527.7
80 181.5 151.& 124.5 126.5 153.7 180.5 200.9 203.9
S0 1] 1] 0 0 1] 1] 0 0
100 L] 1] L] 0 1] [1] L] 0
110 1] 1] 0 0 1] 1] 0 0
120 0 0 0 1] 0 1] 0 0
130 L] 1] L] 0 1] [1] L] 0
140 0 0 0 1] 0 1] 0 0
150 1] 1] 0 0 1] 1] 0 0
1s0 0 1] 0 1] 1] 1] 0 1]
170 1] 1] 0 0 1] 1] 0 0
180 1] 1] 0 0 1] 1] 0 0
DEG LUMINQOUS INTENSITY:cd
UGR Table - Corrected
Reflectances
Ceiling Cavity ] il a0 a0 30 Kl il a0 a0 30
Wwiallz a0 30 a0 30 30 RO 30 a0 30 30
Floar Cavvity 20 20 20 20 20 20 20 20 20 20
Raoom Size UGR Yiewed Crosswise UGR Viewed Endwize
w=2H Y=2H 173 189 176 192 195 174 190 177 193 1496
3H 188 202 192 206 2049 189 204 193 207 A1
4H 192 206 196 A0 2.3 195 208 1939 A2 A6
EH 195 208 199 A1 A5 198 210 202 A4 A8
aH 1895 207 199 A1 215 198 A0 203 14 A8
12H 1895 207 199 A0 215 199 A0 203 14 28
4H 2H 178 192 182 1395 14949 180 1332 184 1897 201
H 1895 207 199 A1 215 197 209 201 M3 A7
4H 2071 A1 2056 A5 220 204 A4 208 A8 222
EH 204 A3 209 A8 222 208 AT A2 21 226
aH 205 A3 2089 A8 222 209 A7 A3 21 226
12H 205 A2 208 A7 222 209 B 214 221 226
aH 4H 203 212 208 A6 221 206 #4211 19 224
EH 07 214 N2 A9 224 21 A8 B 223 228
aH 208 214 N3 A9 224 2.2 A8 A7 223 228
12H 208 213 N3 A8 224 212 A8 A7 223 228
12H 4H 203 A1 208 A6 220 2068 214 211 A9 223
EH 207 A4 A3 A8 224 211 A8 e 22 27
aH 208 A4 N3 A9 224 213 A8 A8 23 221

bl awimum UGR = 22.9

Doc No. : DLFLAB-ZY-01-28 Version:1.0 Page 75 of 92



N

Deliver

4.2 Goniophotometer Test

ZONAL LUMEN SUMMARY

Doc No. :

0-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

90-100
100-110
110-120
120-130
130-140
140-150
150-160
160-170
170-180

Zonal (Im)
196.16
561.36
847.57
1011.25
1028.00
897.83
645.78
333.54

60.61
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

DLFLAB-ZY-01-28 Version:1.0

NV

NVLAP LAB CODE 201074-0

O O O O O O O O O
1

O O O O O O O O o
1

Page 76 of 92

10
20
30
40
50
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70
80
90
100
110
120
130
140
150
160
170
180

TESTING

Total (Im)
196.16
757.52

1605.09

2616.34

3644.34

4542.17

5187.95

5521.49

5582.10

5582.10

5582.10

5582.10

5582.10

5582.10

5582.10

5582.10

5582.10

5582.10

1 ",-'.‘

\.'\" \

ol

Percent
3.51%
13.57%
28.75%
46.87%
65.29%
81.37%
92.94%
98.91%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
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4.2 Goniophotometer Test

COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD

C ad 70 &0 a0 10 a
W 70 G50 20 10 70 BO 30 10 50 30 10 50 =0 10 50 =20 10 1]

e}

1191191193119 116 116 116 116 111 111 1711 106 106 106 102 102 102 100
109 105 101 97 107 10293 95 92 95 92 94 92 90 9 83 &7 85
100932 85 73 37 90 84 73 86 81 ¥7 83 Y3 75 80 Y& 73 1
N 81 73 BB 88 73 72 BB 76 70 B5 73 B3 B3 1 BB B2 G0
B3 Y2 B3I BB 2 70 B2 BE B2 E1 H& 5 B3 B4 B3 52 B4 52
77 B4 BH 49 75 B3 B5 48 B1 B3 48 53 B2 47 57 B1 47 45
71 53 43 43 B3 57 43 42 55 48 42 53 47 42 52 46 41 33
EE B2 44 38 B4 B2 43 37 50 43 7 43 42 37 47 41 37 35
E1 43 33 34 B0 47 33 33 46 38 33 45 38 33 43 37 33 A
57 44 36 30 56 43 35 30 42 35 30 41 35 30 40 34 30 28
1] 54 41 33 X 52 40 32 27 i I R }| 2 ¥ A 25

=L 0 00 - T LT e LD — O

CONE OF LIGHT DIAGRAM

Flux out:3%21 1lm

ft 43.36,129.85c

ft 16.11,45.231fc

/\

i E 71
59.343ft 7.162,21.44x5c LA 26.57ft
13.12ft 4.0258,12.06fc L—A £

la.4ft 2.578,7.717fc LS 44,281t
19.69ft 1.790,5.3595c Pﬂ 53.14ft
22.97ft 1.315,3.937ic Pﬂ 6l.99ft
26.25ft 1.007,3.014fc é::::::::; 70.85ft
29.53ft [ 0.7857,2.3825c %ﬂ 79.71ft

Height Eavyg, Emax Angle:106.93deg Diameter
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TESTING ;ﬁg
NVLAP LAB CODE 201074-0 KT
4.0 LM-79 Measurement and Test Results
4.2 Goniophotometer Test
Model No. EZZ@Q?@EE&? / Sample ID. Bl
Oprza'\z;;[i )time 90 Stabili(ﬁitri](.))n time 45
Tem?,‘g)at”re 253 j&rgﬂ;y 54.0

Test Method

The samples were tested according to the IES LM-79-2008.

Photometric paramters were measured using a type C goniophotometer and software.

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 voltage of an AC power supply (RMS voltage)or DC power supply (instantaneous voltage)
applied to the device under test shall be regulated to within £0.2 percent under load.

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 0.5° vertical
intervals and 10° horizontal intervals.

Test Conditions

o Voltage |Frequency| Current Power
Condition (Vac) (H2) A) Power (W) Factor
WORST
P 277.08 60 0.146 39.8 0.987
NON-WORST
AR 120.02 60 0.330 39.4 0.994
Test Result
Field Angle(10%) Beam Angle(50%) | | uminous
Flux .
Im Efficacy
(m) | co-180 | coo-270 | co-180 | c90-270 | (mw)
5487 155.9 155.7 105.7 108.0 137.7
Zonal Lumen UGR
Requirement (X=4H, Y=8H, SC: 0-180° SC: 90-270°
(0°-60°) 70/50/20%)
81.91% 20.4 1.24 1.22
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Deliver TESTING TN
NVLAP LAB CODE 201074-0 Dorfy oW
4.2 Goniophotometer Test
Light Distrubtion Curve
-/+180
-130 150
-120 120
-90 _ 4 90

—C0/180, 105.7
C30/210, 106.4
— C60/240, 107.5

o C90/270, 108.0
AVERAGE BEAM ANGLE (50%) :106.9% DEG

Isolux Plot
l3l.2° 0.00m 35 g gz231x 0.0578Ec
) 5% 1.037lx 0.09634fc
10s.0 2.00m 345 2.0741x 0.1527fc
o 30% £.2221x 0.578Ec
8.7 00m_ zps 10.371x 0.9634fc
52.5 .00m
26.2 .00m
a.0 o.00m
26.2 .00m
52.5 . 00m

-00m

I R N R
NN

00m
32.00m 1€.00m O0.00m 1&6.00m 32.00m
MOUNTING HEIGHT: 22" (10.0m)

lzl.27
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4.2 Goniophotometer Test
Zonal Lumen Summary
T co cas Cs0 C135 C1l80 C225 C270 C315
10 2045 2031 2019 2009 201l& 2037 2054 2052
20 1533 1514 1897 1871 1879 1522 1%&66 1961
30 1741 1718 1700 lecl 1&&7 1733 1800 1789
40 1483 1455 1429 1350 1399 1476 1554 1543
50 1172 1137 110& 1070 1097 1174 1250 1242
&0 B828.1 788.5 753.8 T27.7 759.8 B826.8 851.4 887.8
70 482.7 442 .6 40%9.0 385.1 425.5 473.9 520.5 523.4
80 170.4 138.5 108.9 108.1 135.8 l64.1 187.0 185. 6
S0 0 1] 0 1] 1] 1] 0 1]
100 L] [i] 1] 1] [i] 1] L] 1]
110 L] [i] 1] 1] [i] 1] L] 1]
120 [1] [i] L] 1] [i] 1] [1] 1]
130 L] [i] 1] 1] [i] 1] L] 1]
140 [1] [i] L] 1] [i] 1] [1] 1]
150 0 1] 0 1] 1] 1] 0 1]
1&0 (1] [v] 1] o [v] 1] (1] o
170 0 1] 0 1] 1] 1] 0 1]
180 0 1] 0 1] 1] 1] 0 1]
DEG LUMINQUS INTENSITY:cd
UGR Table - Corrected
Reflectances
Ceiling Cavity o ] B0 a0 30 Kl o a0 A0 30
wfallz 50 30 B0 30 a0 R0 30 50 a0 30
Floar Cavity 20 20 20 20 20 20 20 20 20 20
Room Size I1GA Yiewed Crozswise UGR Viewed Endwize
#w=eH Y=2H 170 186 174 190 193 170 186 174 190 193
3H 185 200 1859 203 208 186 200 1890 203 207
4H 189 203 193 206 2.0 191 204 195 208 A4
EH 181 204 196 2083 2.2 193 206 198 210 214
aH 181 204 196 207 211 194 206 198 210 214
12H 181 203 196 207 211 194 205 198 209 2.3
4H 2H 176 189 180 193 197 176 1930 180 193 197
3H 193 204 197 208 2.2 194 205 198 2089 2.3
4H 198 208 202 A2 2B 200 20 204 A4 A8
EH 201 2410 205 A4 A8 203 A2 208 A6 221
aH 201 209 205 A4 A8 204 A2 208 A7 221
12H 201 208 205 A3 A8 204 21 209 A6 221
aH 4H 200 208 204 A3 AT 202 A0 206 A5 A48
EH 203 A0 208 A5 220 206 A3 A1 A8 223
aH 24 A0 209 ANH 220 207 A3 A2 A8 223
12H 204 209 209 A4 M9 207 A3 A2 A8 223
12H  4H 200 207 205 A2 A7 202 209 207 A4 A4
EH 203 210 209 A4 220 2068 A3 A2 AF 223
aH 204 209 209 A4 220 208 A3 A3 A8 223

b axirum UGR = 22.3
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4.2 Goniophotometer Test

ZONAL LUMEN SUMMARY

Doc No. :

0-10
10-20
20-30
30-40
40-50
50-60
60-70
70-80
80-90

90-100
100-110
110-120
120-130
130-140
140-150
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4.2 Goniophotometer Test

COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD
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4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
EZPANFAHE2X2 /
Model No. 20W / 3500K Sample ID. Bl
Temperature Humidity
0 25.3 (6RH) 56.0

Test Method

The samples were tested according to the ANSI C82.77:2002.
The total harmonic distortion shall be measured to the 40th order.
The ambient temperature condition was maintained at 25° C + 1° C. The sample measurements

were made using a digital power meter and power supply. The sample was operated at rated
voltage and was stabilized before measurement. The total harmonic distortion were calculated.

Test Results

Voltage Frequency
(Vac) (H2) Current (A) | Power (W) |Power Factor THD
120.02 60 0.217 25.9 0.995 7.91%
277.03 60 0.099 26.5 0.962 8.29%
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4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
EZPANFAHE2X2 /
Model No. 20W / 4000K Sample ID. Bl
Temperature Humidity
0 25.3 (6RH) 56.0

Test Method

The samples were tested according to the ANSI C82.77:2002.
The total harmonic distortion shall be measured to the 40th order.
The ambient temperature condition was maintained at 25° C + 1° C. The sample measurements

were made using a digital power meter and power supply. The sample was operated at rated
voltage and was stabilized before measurement. The total harmonic distortion were calculated.

Test Results

Voltage Frequency
(Vac) (H2) Current (A) | Power (W) |Power Factor THD
120.06 60 0.212 25.3 0.995 8.55%
277.03 60 0.097 25.9 0.960 7.82%
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4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
EZPANFAHE2X2 /
Model No. 20W / 5000K Sample ID. Bl
Temperature Humidity
0 25.3 (6RH) 56.0

Test Method

The samples were tested according to the ANSI C82.77:2002.
The total harmonic distortion shall be measured to the 40th order.
The ambient temperature condition was maintained at 25° C + 1° C. The sample measurements

were made using a digital power meter and power supply. The sample was operated at rated
voltage and was stabilized before measurement. The total harmonic distortion were calculated.

Test Results

Voltage Frequency
(Vac) (H2) Current (A) | Power (W) |Power Factor THD
120.06 60 0.217 25.9 0.995 7.96%
277.03 60 0.100 26.6 0.963 8.31%
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4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
EZPANFAHE2X2 /
Model No. 30W / 3500K Sample ID. Bl
Temperature Humidity
0 25.3 (6RH) 56.0

Test Method

The samples were tested according to the ANSI C82.77:2002.
The total harmonic distortion shall be measured to the 40th order.
The ambient temperature condition was maintained at 25° C + 1° C. The sample measurements

were made using a digital power meter and power supply. The sample was operated at rated
voltage and was stabilized before measurement. The total harmonic distortion were calculated.

Test Results

Voltage Frequency
(Vac) (H2) Current (A) | Power (W) |Power Factor THD
120.07 60 0.253 30.2 0.994 9.33%
276.98 60 0.114 30.8 0.978 8.15%
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4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
EZPANFAHE2X2 /
Model No. 30W / 4000K Sample ID. Bl
Temperature Humidity
0 25.3 (6RH) 56.0

Test Method

The samples were tested according to the ANSI C82.77:2002.
The total harmonic distortion shall be measured to the 40th order.
The ambient temperature condition was maintained at 25° C + 1° C. The sample measurements

were made using a digital power meter and power supply. The sample was operated at rated
voltage and was stabilized before measurement. The total harmonic distortion were calculated.

Test Results

Voltage Frequency
(Vac) (H2) Current (A) | Power (W) |Power Factor THD
120.01 60 0.246 29.3 0.994 9.50%
276.99 60 0.111 30.1 0.975 7.78%
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4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
EZPANFAHE2X2 /
Model No. 30W / 5000K Sample ID. Bl
Temperature Humidity
0 25.3 (6RH) 56.0

Test Method

The samples were tested according to the ANSI C82.77:2002.
The total harmonic distortion shall be measured to the 40th order.
The ambient temperature condition was maintained at 25° C + 1° C. The sample measurements

were made using a digital power meter and power supply. The sample was operated at rated
voltage and was stabilized before measurement. The total harmonic distortion were calculated.

Test Results

Voltage Frequency
(Vac) (H2) Current (A) | Power (W) |Power Factor THD
120.00 60 0.253 30.2 0.994 9.23%
277.03 60 0.114 30.9 0.977 8.00%
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4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
EZPANFAHE2X2 /
Model No. 40W / 3500K Sample ID. Bl
Temperature Humidity
0 25.3 (6RH) 56.0

Test Method

The samples were tested according to the ANSI C82.77:2002.
The total harmonic distortion shall be measured to the 40th order.
The ambient temperature condition was maintained at 25° C + 1° C. The sample measurements

were made using a digital power meter and power supply. The sample was operated at rated
voltage and was stabilized before measurement. The total harmonic distortion were calculated.

Test Results

Voltage Frequency
(Vac) (H2) Current (A) | Power (W) |Power Factor THD
119.98 60 0.328 39.1 0.994 9.56%
276.95 60 0.145 39.7 0.989 10.62%
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4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
EZPANFAHE2X2 /
Model No. 40W / 4000K Sample ID. Bl
Temperature Humidity
0 25.3 (6RH) 56.0

Test Method

The samples were tested according to the ANSI C82.77:2002.
The total harmonic distortion shall be measured to the 40th order.
The ambient temperature condition was maintained at 25° C + 1° C. The sample measurements

were made using a digital power meter and power supply. The sample was operated at rated
voltage and was stabilized before measurement. The total harmonic distortion were calculated.

Test Results

Voltage Frequency
(Vac) (H2) Current (A) | Power (W) |Power Factor THD
119.98 60 0.319 38.0 0.994 9.90%
277.05 60 0.141 38.7 0.988 10.54%
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NVLAP LAB CODE 201074-0 "{‘f!..:..'n* y
4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
EZPANFAHE2X2 /
Model No. 40W / 5000K Sample ID. Bl
Temperature Humidity
0 25.3 (6RH) 56.0

Test Method

The samples were tested according to the ANSI C82.77:2002.
The total harmonic distortion shall be measured to the 40th order.
The ambient temperature condition was maintained at 25° C + 1° C. The sample measurements

were made using a digital power meter and power supply. The sample was operated at rated
voltage and was stabilized before measurement. The total harmonic distortion were calculated.

Test Results

Voltage Frequency
(Vac) (H2) Current (A) | Power (W) |Power Factor THD
120.08 60 0.332 39.6 0.994 9.71%
277.03 60 0.146 40.1 0.990 10.80%
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Test Equipment

. . Last Calibration | Calibration Due
Equipment ID Equipment Name Date Date
DLF107 Integrating Sphere System 2020/12/26 2021/12/25
DLF108 Auxiliary Lamp 2020/12/26 2021/12/25
Measurement Standard Lamp
DLF122 Standard Lamp Type: 220V, 0.4720 A, 2020/12/26 2021/12/25
Tungsten, Omni-derectional
DLF116 AC Power Source 2020/12/26 2021/12/25
DLF113 Power Meter 2020/12/26 2021/12/25
DLF112 Temperature Recorder 2020/12/26 2021/12/25
DLF114 Temperature & Humidity Datalogger 2020/12/26 2021/12/25
DLF101 Goniophotometer 2020/12/26 2021/12/25
Standard Lamp
DLF125 Standard Lamp Type: 76.58 V, 6.7875 A, 2020/12/26 2021/12/25
Tungsten, Omni-derectional
DLF104 AC Power Source 2020/12/26 2021/12/25
DLF507 DC Power Source 2020/12/26 2021/12/25
DLF102 Power Meter 2020/12/26 2021/12/25
DLF111 Temperature & Humidity Datalogger 2020/12/26 2021/12/25
DLF119 Power Meter 2020/12/26 2021/12/25
DLF031 Temperature data logger 2020/12/26 2021/12/25
DLF022 Digital power meter 2020/12/26 2021/12/25
DLF003 Temperature & Humidity Datalogger 2020/12/26 2021/12/25

*kkkkkkkkkkkkkk End Of Test Report******************
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