LM—-79—-08 Test Report

For

RAB LIGHTING INC
(Brand Name : RAB)

170 Ludlow Ave , PO BOX 970,Northvale,NJ 07647—2305 USA

Model name (s) :

DLRO135(R3—-9B)
Report Type: Testing and Report According to IES LM—79—-2008
Type of Luminaire: Downlights

Report Date: 2023—6—17



1.1 Rated Values:

Rated Voltage / Frequency 120V, 60HZ

Nominal Power W

Rated Initial Lamp Lumen 6001m (2700k) , 6501m (3000k)
Declared CCT 2700k/3000k/3500k/4000k/5000k

1.2 Test Specifications:

Total Luminous Flux

Luminous Distribution | ntensity
Luminous Efficacy

Correlated Color Temperature
Color Rendering Index

Test item

Electrical Parameters

IES LM-79-2008 Electrical and Photometric
easurements of Solid-State Lighting Products
ANSI C78.377-2015 Specifications for the
Chromaticity of Solid State Lighting Products

1
2
3
4
5.
6. Chromaticity C oordinate
7
Reference Standard 1.
M
2.

3. CIE 13.3-1995 Method of Measuring and Specifying
Colour Rendering Properties of Light Sources

4, CIE 15-2004 Technical Report Colorimetry

5. IESNA LM-16-93 Practical Guide to Colorimetry of
Light Source

6. IESNA TM-16-05 Technical Memorandum on Light

Emitting Diode (LED) Sources and Systems

Reference Work Instruction QD25

1.3 Test Methods

1) Photometric and Light Distribution Measurement — Goniophotometer
Method:

Photometric parameters were measured using the 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 sample was operated at 120
or rated Volts AC, 60Hz. It was stabilized before measurement was made. Luminous flux,
luminaire efficacy, zonal lumen were calculated from the software taken at 1°vertical intervals
and 22.5°horizontal intervals.

2) Chromaticity Measurement — Sphere-Spectroradiometer Method:
Chromaticity parameters were measured using an integrating sphere, a spectroradiometer
and software. The ambient temperature condition inside the sphere was maintained at 25°C
+1°C. The sample measurements were made using a spectroradiometer connected by a fiber
optic cable and detector through the detector port of the integrating sphere. The sample was
operated at 120 or rated Volts AC, 60Hz. It was stabilized before measurement was made.
Chromaticity coordinates, correlated color temperature and color rendering index were
calculated from the spectral power distribution taken at 5 nm intervals over the range of 380
to 780 nm.

3) Electrical Measurements:

Electrical parameters were measured using power meters incorporated in goniophotometer or
sphere-spectroradiometer system. The ambient temperature surrounding the sample was
maintained at 25°C+1°C. The sample was operated at 120 or rated Volts AC, 60Hz. It was
stabilized before measurement was made. Voltage, frequency, current, power, power factor
and total harmonic distortion were measured by and read from the power meter.




2.1.1 Electrical, Photometric and Chromaticity Measurements

Test date 2023-6-17 Test Ambient: 25.3
Test Orientation As intended Stablllzat_|on Time 15
(min)
Model Number DLR0135 (R3-9B) CCT Setting 2700k
Electrical Measurement:

Voltage Frequency Power
Sampel No. (vac) (H2) Current (A) | Power (W) Factor
#1 120 60 0. 07397 8. 620 0. 9672

Chromaticity Measurement — Sphere-Spectroradiometer Method:

Parameter Result Special Color Rendering Indices
Test Voltage (V) 120 R1 98 R9 71
Frequency (Hz) 60 R2 100 R10 99

CCT (K) 2766 R3 99 R11 99
Duv 0. 00120 R4 97 R12 88
Chromaticity (X, y) x=0. 4565, y=0. 4130 R5 97 R13 99
Chromaticity (u’, v') | u’” =0.2593, v’ =0.5278 R6 97 R14 99
Color Rendering 95. 8 R7 93 R15 93
Index (CRI) R8 87 - -

R9 71

Photometric Measurement — Goniophotometer Method:

Parameter Result
Test Voltage (V) 120
Frequency (Hz) 60
Total Luminous (Im) 656. 65
Luminous Efficacy (Im/W) 76. 43
Beam Angle (°) 36.8
Center Beam Candle Power (cd) 1408




Spectral Power Distribution & Chromaticity Diagram
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Zonal Lumen Tabulation

Zonal Lumen Summary
Zone Lumens % Luminaire
0-30 535. 2 81. 5%
0-40 600. 8 91. 5%
0-60 642. 9 97. 9%
60-90 13.8 1. 9%
70-100 5.9 0. 9%
90-120 0.0 0. 0%
0-90 656. 7 100. 0%
90-180 0.0 0. 0%
0-180 656. 7 100. 0%

Lumens Per Zone

Zone Lumens %o Total Zone Lumens %o Total
0-10 121.5 18. 5% 90-100 0 0%
10-20 244. 3 37. 2% 100-110 0 0%
20-30 169. 4 25. 8% 110-120 0 0%
30-40 65.7 10. 0% 120-130 0 0%
40-50 26.9 4.1% 130-140 0 0%
50-60 15.1 2.3% 140-150 0 0%
60-70 7.9 1. 2% 150-160 0 0%
70-80 4.6 0. 7% 160-170 0 0%
80-90 1.3 0. 2% 170-180 0 0%

Photometric Data

LUMINOUS INTENSITY DISTRIBUTION DIAGRAM
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2.1.2 Electrical, Photometric and Chromaticity Measurements

Test date 2023-6-17 Test Ambient: 25.3
Test Orientation As intended Stablllzat_|on Time 15
(min)
Model Number DLR0135 (R3-9B) CCT Setting 3000k
Electrical Measurement:

Voltage Frequency Power
Sampel No. (vac) (H2) Current (A) | Power (W) Factor
#1 120 60 0.07276 8. 469 0. 9662

Chromaticity Measurement - Sphere-Spectroradiometer Method:

Parameter Result Special Color Rendering Indices
Test Voltage (V) 120 R1 99 R9 80
Frequency (Hz) 60 R2 98 R10 97

CCT (K) 3156 R3 97 R11 99
Duv -0. 000664 R4 96 R12 82
Chromaticity (X, y) x=0. 4253, y=0. 3982 R5 97 R13 99
Chromaticity (u’, v?) | u” =0. 2456, v’ =0.5173 R6 95 R14 99
Color Rendering 95.6 R7 93 R15 96
Index (CRI) R8 90 -- -

R9 80

Photometric Measurement — Goniophotometer Method:

Parameter Result
Test Voltage (V) 120
Frequency (Hz) 60
Total Luminous (Im) 702. 42
Luminous Efficacy (Im/W) 83.18
Beam Angle (°) 36.9
Center Beam Candle Power (cd) 1501




Spectral Power Distribution & Chromaticity Diagram
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Zonal Lumen Tabulation

Zonal Lumen Summary
Zone Lumens %o Luminaire
0-30 571.8 81. 4%
0-40 642.7 91. 5%
0-60 687.0 97. 8%
60-90 15.5 2. 0%
70-100 6.3 0. 9%
90-120 0.0 0. 0%
0-90 702. 4 100. 0%
90-180 0.0 0. 0%
0-180 702. 4 100. 0%
Lumens Per Zone
Zone Lumens %o Total Zone Lumens %o Total
0-10 129. 2 18. 4% 90-100 0 0%
10-20 261.3 37. 2% 100-110 0 0%
20-30 181.2 25. 8% 110-120 0 0%
30-40 70.9 10. 1% 120-130 0 0%
40-50 28.8 4. 1% 130-140 0 0%
50-60 15.5 2. 2% 140-150 0 0%
60-70 9.1 1. 3% 150-160 0 0%
70-80 4.9 0. 7% 160-170 0 0%
80-90 1.4 0. 2% 170-180 0 0%
Photometric Data
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illumination when the luminaire is at different distance
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2.1.3 Electrical, Photometric and Chromaticity Measurements

Test date 2023-6-17 Test Ambient: 25.3
Test Orientation As intended Stablllzat_|on Time 15
(min)
Model Number DLR0135 (R3-9B) CCT Setting 3500k
Electrical Measurement:

Voltage Frequency Power
Sampel No. (vac) (H2) Current (A) | Power (W) Factor
#1 120 60 0.07139 8. 299 0. 9650

Chromaticity Measurement - Sphere-Spectroradiometer Method:

Parameter Result Special Color Rendering Indices
Test Voltage (V) 120 R1 98 R9 83
Frequency (Hz) 60 R2 98 R10 97

CCT (K) 3634 R3 98 R11 98
Duv -0. 000705 R4 95 R12 78
Chromaticity (x, y) x=0. 3974, y=0. 3850 R5 96 R13 99
Chromaticity (u’, v') | u’ =0.2329, v’ =0.5077 R6 95 R14 99
Color Rendering 95. 4 R7 93 R15 96
Index (CRI) R8 91 - -

R9 83

Photometric Measurement — Goniophotometer Method:

Parameter Result
Test Voltage (V) 120
Frequency (Hz) 60
Total Luminous (Im) 742. 63
Luminous Efficacy (Im/W) 89. 68
Beam Angle (°) 36.9
Center Beam Candle Power (cd) 1583




Spectral Power Distribution & Chromaticity Diagram

A i _ [CIE1931 EVERFINE
e L N R e 3_350
i - . ccT = 3634
1.0 ’ -
0.8 o ! —ciE 1,
e —tin
i =B |—EE |
0.6 -
r
A — A
0.4 N b, A . »
g f/ " - -
il ] 3,
0.2 =l
. e .
004 AF =, o] B e i I
350 1000 Y . L T A
¥ 1
RE-RgE R
140
130
e T = S 10
Bf: 93 CCT: 3634 K u': 0.2329 110
Rg: 98 Duv: -0.0007 w': 0.5077
B e P
— Test Source — Ref Source
g 90
i
5 80
@ 70
SISCI 430 450 330 330 630 650 730 TED
60
WaveLength (nm) 50 60 70 80 90 100
RE
EE A A

Local Color Fidelity
82 5 2 8

[ =

I




Zonal Lumen Tabulation

Zonal Lumen Summary
Zone Lumens %o Luminaire
0-30 1287.0 81. 3%
0-40 1446.9 91. 4%
0-60 1548. 2 97. 8%
60-90 34.8 2. 0%
70-100 14.2 0. 9%
90-120 0.0 0. 0%
0-90 1583.0 100. 0%
90-180 0.0 0. 0%
0-180 1583.0 100. 0%
Lumens Per Zone
Zone Lumens %o Total Zone Lumens %o Total
0-10 291.3 18. 4% 90-100 0 0%
10-20 585. 7 37. 0% 100-110 0 0%
20-30 410.0 25. 9% 110-120 0 0%
30-40 159.9 10. 1% 120-130 0 0%
40-50 66.5 4. 2% 130-140 0 0%
50-60 34.8 2.2% 140-150 0 0%
60-70 20. 6 1. 3% 150-160 0 0%
70-80 11.1 0. 7% 160-170 0 0%
80-90 3.2 0. 2% 170-180 0 0%
Photometric Data
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Heighs Eavy, Eman Angle:36.¥idey Diameser 13120 40.00m

Bote:The Curves indicate the illuminated area and the average A
1llumination when the luminaire is at different distance.
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2.1.4 Electrical, Photometric and Chromaticity Measurements

Test date 2023-6-17 Test Ambient: 25.3
Test Orientation As intended Stablllzat_|on Time 15
(min)
Model Number DLR0135 (R3-9B) CCT Setting 4000k
Electrical Measurement:

Voltage Frequency Power
Sampel No. (vac) (H2) Current (A) | Power (W) Factor
#1 120 60 0.07178 8.348 0. 9653

Chromaticity Measurement - Sphere-Spectroradiometer Method:

Parameter Result Special Color Rendering Indices
Test Voltage (V) 120 R1 98 R9 83
Frequency (Hz) 60 R2 99 R10 99

CCT (K) 4012 R3 98 R11 96
Duv 0. 000194 R4 93 R12 75
Chromaticity (x, y) x=0. 3801, y=0. 3769 R5 95 R13 99
Chromaticity (u’, v?) | u” =0.2248, v’ =0.5016 R6 96 R14 99
Color Rendering 95. 3 R7 93 R15 95
Index (CRI) R8 90 -- -

R9 83

Photometric Measurement — Goniophotometer Method:

Parameter Result
Test Voltage (V) 120
Frequency (Hz) 60
Total Luminous (Im) 761. 83
Luminous Efficacy (Im/W) 91.45
Beam Angle (°) 37.0
Center Beam Candle Power (cd) 1619




Spectral Power Distribution & Chromaticity Diagram
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Zonal Lumen Tabulation

Zonal Lumen Summary
Zone Lumens %o Luminaire
0-30 619. 4 81. 3%
0-40 696. 3 91. 4%
0-60 745. 1 97. 8%
60-90 16.8 2. 0%
70-100 6.9 0. 9%
90-120 0.0 0. 0%
0-90 761.8 100. 0%
90-180 0.0 0. 0%
0-180 761.8 100. 0%
Lumens Per Zone
Zone Lumens %o Total Zone Lumens %o Total
0-10 139. 4 18. 3% 90-100 0 0%
10-20 281.9 37. 0% 100-110 0 0%
20-30 198. 1 26. 0% 110-120 0 0%
30-40 76.9 10. 1% 120-130 0 0%
40-50 32.0 4. 2% 130-140 0 0%
50-60 16.8 2.2% 140-150 0 0%
60-70 9.9 1. 3% 150-160 0 0%
70-80 5.3 0. 7% 160-170 0 0%
80-90 1.5 0. 2% 170-180 0 0%
Photometric Data
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Mate:The Curves
illumination when the luminaire is at different distance.

hegleide.sedeg

ndicate the illmminated area and the average

2z2.00m

Table--1 UNIT: cd

.G (DEG]

. (DEET o |22.5| 45 |67.5| so |i1z.s| 135 |157.5| 180 |202.5| 225 |247.5| 270 |292.5| 315 |337.5
0 1615 [ 1615 [ 1615 [ 1615 | 1615 | 1615 [ 1615 | 1615 [ 1615 [ 1615 | 1615 | 1615 1615 [ 1615 | 1615 | 1615
5 1503 | 1502 [ 1506 | 1513 | 1520 | 1532 [ 1545 | 1554 [ 1555 [ 1562 | 1561 [ 1552 | 1544 [ 1531 | 1518|1510
10 1271 (1269 | 1269 | 1264 | 1294 | 1317 [ 1338 [ 1363 [ 1373 | 1384 [ 1384 | 1366 | 1357 [ 1331 | 1309 | 1281
15 970 | 964 | 962 | 979 | ss2 [1009| 1043 1073 1093|1104 | 1106|1050 1074 [ 1040 [1015] s
20 657 | gso | 647 | 66z | 677 [ 703 | 721 [ 750 | 769 | 779 | 7e1 | 7es [ 752 | 724 | 701 | 673
25 381 | 376 | 376 | 387 | 397 [ 416 | 436 [ 463 | 476 | 452 | 485 | 471 [ 455 | 437 | 426 | 393
30 195 | 193 | 184 | 198 | 206 [ 215 | 230 [ 245 | 258 | 261 | 262 | 254 [ 245 | 232 | 206 | 206
35 104 | 102 | 101 | 103 | 105 [ 110 | 114 [ 122 | 128 [ 133 | 133 [ 133 [ 120 [ 121 | 124 | 108
40 57.7(57.5|57.8|59.7|61.4|63.4[65.1 |68.4[65.9]|70.0|71.5)|70.0]|66.4|64.3)|61.0|56.3
45 36.8(36.9|37.0(38.1|35.1|s0.2(40.7 |41 7[42. 2|42 442 4|41.3]|40.2|38.7|37.7[36.8
50 25.5(25.7|25.8|26.4 | 26.9]|27.7[28.0|28.6[28.5|28.4|28.2|27.4|26.7 [26.1|25.8|25.4
55 17.8(17.9|16. 0 18.4|16.8 13187 20,1 20,1200 1. 5]|19.6]10.2 |16.6|16.2][17.7
50 11.9 (12 2|12, 2 {12, 4|12 4|12 8[13.1 |13 413,413 213 0129|128 |12.5|12.1{11.9
65 9.41(5.47|9.53 |5.64|9.73|9.61[9.85 |9.50(9.85]|0.78 |6.72 |5.62]9.56 [9.46 9. 41]9.37
70 7.00(7.05[7.15|7.28 |7 43756767795 7.73 |7 68| 7. 577 43]|7.28 [7.14 7. 05|56 97
75 4.75(4.80|4.86 500|511 |5.25(5.34 |5 42[s5. 41537530 |5.15]|5.04 [4.88 |4.80]4.7¢
B0 2.8z (286|292 (305|317 330 3. 373413 e7]3. 303 323 21312 2. 00291283
BS 1.06(1.06/1.13 (1. 241371481561 58159157 1501 41128117 1. 08[1.05
50 o.00{o0.o0|0.00 0.00|0.00]0.00{0.00]0.00f[0.00]0.00{0.00]0.00]0.00|0.00[0.00]0.00




2.1.5 Electrical, Photometric and Chromaticity Measurements

Test date 2023-6-17 Test Ambient: 25.3
Test Orientation As intended Stablllzat_|on Time 15
(min)
Model Number DLR0135 (R3-9B) CCT Setting 5000k
Electrical Measurement:

Voltage Frequency Power
Sampel No. (vac) (H2) Current (A) | Power (W) Factor
#1 120 60 0. 07387 8. 608 0. 9672

Chromaticity Measurement - Sphere-Spectroradiometer Method:

Parameter Result Special Color Rendering Indices
Test Voltage (V) 120 R1 93 R9 66
Frequency (Hz) 60 R2 97 R10 93

CCT (K) 5043 R3 98 R11 92
Duv 0.00471 R4 91 R12 73
Chromaticity (x, y) x=0. 3447, y=0. 3608 R5 92 R13 95
Chromaticity (u’, v?) | u” =0.2077, v’ =0. 4890 R6 95 R14 99
Color Rendering 93. 1 R7 93 R15 90
Index (CRI) R8 86 -- -

R9 66

Photometric Measurement — Goniophotometer Method:

Parameter Result
Test Voltage (V) 120
Frequency (Hz) 60
Total Luminous (Im) 778. 58
Luminous Efficacy (Im/W) 90. 63
Beam Angle (°) 37.1
Center Beam Candle Power (cd) 1646




Spectral Power Distribution & Chromaticity Diagram
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Zonal Lumen Tabulation

Zonal Lumen Summary
Zone Lumens %0 Luminaire
0-30 632. 2 81. 2%
0-40 711.6 91. 4%
0-60 761.5 97. 8%
60-90 17.1 2. 0%
70-100 7.0 0. 9%
90-120 0.0 0. 0%
0-90 778. 6 100. 0%
90-180 0.0 0. 0%
0-180 778. 6 100. 0%
Lumens Per Zone
Zone Lumens %o Total Zone Lumens %o Total
0-10 141. 7 18. 2% 90-100 0 0%
10-20 287. 3 36. 9% 100-110 0 0%
20-30 203. 2 26. 1% 110-120 0 0%
30-40 79.4 10. 2% 120-130 0 0%
40-50 32.7 4. 2% 130-140 0 0%
50-60 17.1 2. 2% 140-150 0 0%
60-70 10. 1 1. 3% 150-160 0 0%
70-80 5.5 0. 7% 160-170 0 0%
80-90 1.6 0. 2% 170-180 0 0%
Photometric Data
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Flux out:401.5 Im

1076, Led451x

269.5,411.21x

119.8,162 Elx

20em

67.37,102.81x

432.12,65.801x

29.94,45 651x

Tm [ 22.00,33.571x

16.84,25 701x
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4Tem
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Height Eavg, Emax

Mote:The Curwes indicate the illuminated area and the average
illumination when the luminaize ic at diffexent distance.

Angle:37.08deg

Diameter

-1 THIT: od
e CRDEG)
v -;::E.?i"m._. o 225 45 57.5 90 |112.5| 135 |157.5| 1@D |202.5| 225 |247.5] 270 |292.5 315 |337_E|
g SE42 | 1642 | 1642 | 1242 | 1643 | 1642 | 1642 | 1643 | 1643 | 1642 | 1843 | 5642 | 1642 | 1642 | 1842 | 1842
5 SE31 | 1531 | 1534 | 1539 | 1542 | 1558 | 1570 | 158< | 1587 | 15687 | 1503 | 4579 | 15&7 | 155646 | 1544 | 1537
im 139E | 1291 | 1297 | 1306 | 1315 | 1342 | 1360 | 1300 ) 1401 | 1407 [ 1413 | 3392 | 1376 | 1352 | 1331 | 1308
15 P SEZ G 995 | 1007 | 1036 | 1061 | 1007 | 1137 | 1134 | 1137 | 11068 | 1088 | 1055 | 1080 | 1005
Z0 574 §E5 EEZ ETE S50 T15 737 TT1 TET TIE TRE 779 TET 738 718 §91
5 3%3 389 =7 39E | 406 425 447 477 4%0 495 498 | 482 469 547 426 405
30 06 -] 199 | 203 | Z11 220 | 238 258 &7 I6% | 269 | Z&1 253 | 238 222 Z14
35 iga 105 104 io0s 107 1iz 117 1Ze 132 137 137 136 13z 1z3 117 111
40 E%. & |EH. 2|50 .5 |61 1| &2 5| 4.0 | E6E.T |TO.B| T2 E|753.3|T3. 4| T1. &) 60.8|65.6| 83.8| &0.2
45 ST |27 5 |38.1 |535.0|40. 0| 41.2 |41.8 |43 0|43 5| 43.6|43. 5|42 4| 41.1 |30 8] 58.6|37.9
S0 262 |26.4|26.5|27.1|27.5|28.4 |26.7 |29.4 | 202 |29.2 |29.0| @ 0|27.4 |26.8| 26. 4| 26.2
1] iB.2|18.4|18.5 |16.9 | 19.2 | 19.8 |20.2 |20.T7 |20 & |20.6 |20.4 | 20.0|19.7 |19.0]| 16.7|18.2
S0 12.2|12.5|12.5|12.7|12.7(13.1 |13.5 |13. 6|13 8 |13.6 |13. 4| 23.2|153.1 |1z.8]| 12.4|12.2
&5 2.6B | 9.T2|9.70 |9.89 | .97 [ 10,1 | 10.1 | 20.2|10.1 | 10.0 (1000 S.86 | S.E1 | D.70 | D66 | .64
T T.21|7.25]|7.33 |7.47| V.60 | 7.6 |7.87 |7.97 | 7.94 |7.68|7.79| T.63|7.50 |7.32] 7.23 | 7.148
TS 4.86 |4.93 | 5. 00 |5.14 | 5.24 | 5. 40 |5.50 |5. 60| 5. 57 |5. 52 |5. 44| 5.2%|5.17 |5.00 | 4.94 | 4.88
ab .00 |2.94|3.01 |53.14|3.25|3.%8 | 3.45 |5.523 | 551 |3.48 |5. 41| 3.531 |3.22 |3.07|2.90| 2.8
as i.0%|1.10|1.17|1.28|1. 41 |1.B2|1.62 |1.65|1.64|1. &2 |1.54| 2.45]1.33 |1.20]8.13(|1.08
Do O.00 | 0,00 | 00D |0.00 | 0,00 | 0.0 |0.00 |0.00 | 0.00 000|000 000|000 |0.00]0.00|0.00
Luminous
Model CCT Test .
. Flux(lm) P(W) Efficacy
Number setting Voltage(V)

Im/wW

2700K setting 120 656. 65 8.59 76. 43

DLRO135 (RS 3000K setting 120 702. 42 8.44 83. 18

9B) 3500K setting 120 742. 63 8.28 89. 68

4000K setting 120 761. 83 8.33 91. 45

5000K setting 120 778. 58 8. 59 90. 63




