3.5.2021/9.01 Test report: TR 3237 Luminaire: ActivePAQ-L-2F40-MSA2-2R-4K-840-3-5

Goniophotometric Test Report

< |SSL

| RESOURCE

TEST ARTEFACT

The DUT worked fine during the calibration and no defects were observed.

The DUT was mounted on the goniometer i.e. the AC input cable of the DUT was located in the direction of the C270 plane.
Company: Tepcomp Oy

MEASUREMENT METHOD

The measurements were made by a goniophotometer of type LUMI 180. Goniometer was operated in horizontal axis. The DUT was rotated with 2-axis
goniometer around the axes. The changed use position was corrected by the Burning position corrector (BPC) by measuring the relative change of light
output between the measurement orientation and the application specific position. The Luminous Intesity of the DUT at different directions were
measured with a calibrated photometer located at a known far-field position of the DUT. Measurement is accordance with the standard EN13032, CIE
S025, IES LM79-08.

MEASUREMENT UNCERTAINTY

The photometer of type SSL L200-004 is traceable to national standard at NIST.The photometer head of type LH200-003 is traceable to national standard
at PTB.

The power meter of type GW Instek APS-7050 is traceable to national standard at NIST.

The expanded uncertainties of the Luminous flux and efficacy are £3.8% and +4.0% (k = 2), respectively.

MEASUREMENTS

Table below describes the measurement conditions. The luminaire under test and photometer/spectrometer were mounted onto the same optical axis and
perpendicular by an alignment laser. The measurement distance from the rotation axis to the photometer optical receiving surface was measured by laser
distance meter.

Burning position correction was measured by the SSL BPC setup. The BPC factor for lumen and input power were 0.998 and 0.999, respectively.

Temperature was measured with Delta OHM HD 2108.2 thermocouple thermometer from type K thermocouple cable. The temperature of the LED was
53.3°C

Table - Measurement information

|Ambient temperature of the laboratory |25.0 degC
Power supply 230.0 Vac
Measurement distance 8893 mm
Location of the rotation axis (behind the outermost surface of the optics) 0 mm
Angular step, C plane 15.0 deg
Angular step, gamma angle 2.5 deg
Maximum gamma angle 90.0 deg
Stabilization time 30 min




Table. Luminous Intesity (cd) in horizontal (rows) and vertical planes (columns).
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Table. Measurement results of the main luminous parameters

Luminous flux Input power Luminous efficacy LOR DWFF ‘ ?gl:g)lnous intensity
4164.5 Im 28.21 W [147.6 Im/W [100.0 % [100.0 % [1418 cd
Table. Electrical parameters during the light measurements.
Pin [PF Vin [T
Value 2821 W [0.9980 230.0 V [0.1229 A
St.dev. 0.04 % [[0.00 % 0.00 % [[0.05 %
Table. Maximum Luminous Intesity and its direction
Iv ||g C plane
1417 cd [-0.0° 0.0°

Table. Beam widths at two perpendicular planes

Beam angle, FWHM, 50% (deg)

Beam angle, 10% (deg)

Effective beam direction from g=0

C0-180

115.3°

161.6°

-0.0°

C90-270

118.7°

162.3°

0.0°




Figure. Polar curve of the angular Luminous Intesity distribution at two perpendicular C planes and at C plane with maximum Luminous
Intesity.
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Figure. Luminous Intesity distribution in cartesian diagram at all measured C planes.
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Figure. Isocandela as a function of C plane at gamma angle with maximum luminous intensity
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Table. Zonal lumen summary

Lumens Relative lumens (%)
0-20 521.70 12.53
0-30 1115.30 26.78
0-40 1836.80 44.11
0-60 3281.40 78.81
0-80 4094.00 98.32
0-90 4163.90 100.00
10-90 4029.60 96.77
20-40 1315.10 31.58
20-50 2069.50 49.70
40-70 1969.60 47.30
40-90 2327.10 55.89
60-80 812.60 19.52
60-90 882.50 21.19
70-80 287.60 6.91
80-90 69.90 1.68
90-110 0.00 0.00
90-120 0.00 [[0.00
90-130 0.00 [[0.00
90-150 0.00 [[0.00
90-180 0.00 [[0.00
110-180 0.00 [[0.00
0-180 [[4163.90 [[100.00




Table. Cumulative and Zonal luminous flux

”gamma (deg) ”Zone Flux (Im) ||Sum Flux (Im) ||Zone Flux (%) Sum Flux (%)
0.0 0.0 0.0 [[0.0 0.0
2.5 16.9 8.5 0.4 0.2
5.0 33.8 33.8 0.8 0.8
7.5 50.3 75.9 [1.2 1.8
10.0 66.5 134.3 1.6 3.2
12.5 82.3 208.7 2.0 5.0
15.0 97.4 298.5 2.3 7.2
17.5 111.8 403.1 2.7 9.7
20.0 125.4 521.7 3.0 12.5
22.5 138.0 653.4 33 15.7
25.0 149.4 797.1 3.6 19.1
27.5 159.4 951.6 3.8 22.8
30.0 168.1 1115.3 4.0 26.8
32.5 175.4 1287.1 4.2 30.9
35.0 181.5 1465.5 4.4 35.2
37.5 186.0 1649.3 4.5 39.6
40.0 188.9 1836.8 4.5 44.1
42.5 190.2 2026.3 4.6 48.7
45.0 189.7 2216.2 4.6 53.2
47.5 187.8 2405.0 4.5 57.7
50.0 184.7 2591.2 4.4 62.2
52.5 180.1 2773.7 4.3 66.6
55.0 173.8 2950.6 4.2 70.9
57.5 165.8 3120.5 4.0 74.9
60.0 156.0 3281.4 3.7 78.8
62.5 144.8 3431.8 3.5 82.4
65.0 132.3 3570.3 3.2 85.7
67.5 1183 3695.6 2.8 88.7
70.0 103.4 3806.4 2.5 1.4
72.5 87.7 3901.9 2.1 93.7
75.0 71.8 3981.7 1.7 95.6
77.5 56.0 4045.5 13 97.1
80.0 40.8 4094.0 1.0 98.3
82.5 27.0 4127.9 0.6 99.1
85.0 15.2 4148.9 [lo.4 99.6
87.5 6.8 4159.9 02 99.9
90.0 13 4163.9 [[0.0 100.0




Figure. Cumulative luminous flux
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Table. Luminance at different angles based on the defined luminous areas and measured luminous intensities.

Co0 C 45 C 90
g0 96166 96166 96166
g 45 21632 26823 82459
g55 16023 20034 76396
g 65 10737 13388 65961
g75 5622 6888 46902
g 85 1323 1500 14177
Table. Unified Glare Rating (UGR) Index in different types of indoor spaces.
Ceiling 70 70 50 50 30 70 70 30 50 30
Walls 50 30 50 30 30 50 30 50 30 30
Floor 20 20 20 20 20 20 20 20 20 20
Room size Viewing direction at right angles to lamp axis | Viewing direction parallel to lamp axis
X Y
Z2H Z2H 27.8 294 28.2 29.8 301 28.2 29.8 28.5 301 30.5
3H 29.6 31.1 30.0 314 31.8 30.0 31.5 304 31.8 32.2
4H 30.3 317 30.7 32.0 324 30.6 32.0 31.0 324 32.7
&6H 30.7 32.0 311 324 32.8 31.0 323 31.5 32.7 231
8H 30.9 321 31.3 32.5 32.9 31.2 324 316 32.8 332
12H 30.9 321 314 32.5 329 31.2 324 31.7 32.8 33.2
4H ZH 28.5 29.9 28.9 30.2 30.6 28.8 30.2 29.2 30.5 30.9
3H 30.5 316 30.9 320 324 30.7 319 311 323 327
4H 31.2 32.3 3.7 327 23, 315 32.5 319 32.9 334
6H 318 327 323 332 336 320 329 324 334 338
8H 32.0 32.9 324 333 33.8 321 33.0 32.6 334 33.9
12H 321 32.9 32.6 334 33.8 32.2 33.0 327 33.5 34.0
8H 4H 3 324 32.0 32.8 333 3.7 32.6 32.2 33.0 335
&H 32.2 32.9 32.7 334 33.9 32.3 331 32.8 335 34.0
8H 324 331 32.9 33.6 341 32.5 33.2 331 33.7 34.2
12H 32.6 33.2 231 337 34.2 32.7 333 33.2 337 34.3
12H 4H 31.5 32.3 32.0 32.8 33.3 31.7 32.5 32.2 33.0 33.5
&6H 32.2 32.9 32.8 334 239 324 33.0 32.9 335 34.0
&H 32.5 331 33.0 336 341 32.6 33.2 331 337 34.2
Table. Coefficient of Utilization (CU).
RC 80 70 50 30 10
RW 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10
RF / RCR 20 20 20 20 20
0 119 119 119 119 116 116 116 116 11 111 111 106 106 106 102 102 102
1 87 84 80 77 89 85 82 79 88 85 83 91 88 86 93 91 289
2 84 77 71 66 84 J7 T2 b7 79 74 69 80 75 72 81 77 T4
3 19 76 B2 57 48 70 B3 5i 70 64 D59 71 65 61 71 66 B2
4 74 63 55 49 73 63 56 50 63 56 51 63 57 52 63 57 53
5 69 57 49 43 68 57 49 43 57 50 44 57 50 45 56 50 46
6 65 52 44 38 64 52 44 38 52 44 39 5t 45 329 51 45 40
7 61 48 40 34 60 48 40 34 47 40 35 47 40 35 46 40 35
g 57 44 36 30 56 44 36 31 43 36 31 43 36 31 42 36 32
9 54 41 33 28 53 40 33 28 40 33 28 39 33 28 39 33 28
10 51 38 30 25 50 38 30 25 37 30 25 37 30 26 36 30 26

Figure. Number of luminaires in diffeent sizes of rectangular spaces.
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Table. Wall Exitance Coefficients (WEC).

RC 80 70 50 30 10

RW 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10
RF /RCR 20 20 20 20 20

1 454 306 174 55 442 299 171 54 286 164 52 274 158 5.1 26.3 152 49
2 449 29.1 159 49 43.7 284 157 48 273 152 47 262 147 46 252 143 45
3 433 270 144 43 421 264 142 43 254 138 4.2 244 134 41 23.6 130 4.0
4 413 249 130 38 40.1 245 128 38 235 ¥25 33 227 122 37 219 119 36
5 383 23.1 118 34 38.1 226 116 34 21.8 114 353 211 111 33 204 109 33
6 373 214 107 31 363 210 106 3.1 203 104 30 196 102 30 190 100 30
7 355 199 99 28 345 196 98 28 189 96 28 183 94 27 178 92 27
8 338 186 91 26 328 183 9.0 25 177 89 25 17.2. 87 25 167 86 25
9 322 175 84 24 313 172 84 23 167 82 23 162 81 23 157 80 23
10 307 164 79 22 289 162 78 22 157 7 22 15.2° 76 22 148 75 2.1

Table. Ceiling Cavity Exitance Coefficients (CCEC).

RC 80 70 50 30 10

RW 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10
RF / RCR 20 20 20 20 20

1 20:4 180 A56 335 176 154 134 116 105 9.2 80 6.1, 53" 4 19 1 S
2 221 172 132 98 188 147 114 85 10:1 79 59 58 46 35 19 15 A1
3 229 164 114 74 195 141 99 64 97 68 45 56 40 27 1.8 1.3 09
4 233 157 101 58 19.8 135 87 5.1 93 61 36 54 36 2.1 1.7 1.2 0F
5 234 150 9.1 47 199 128 7.8 41 88 55 29 51 32 17 1.7 10 06
6 232 142 82 39 187 122 &1 34 84 50 24 49 29 14 1.6 1.0 05
7 229 136 75 33 194 117 65 29 81 46 20 47 27 1.2 1.5 09 04
8 224 129 70 29 190 111 60 25 77 42 18 45 25 1.1 14 08 03
9 219 123 65 25 186 106 56 22 73 329 16 43 23 09 14 08 03
10 213 117 60 22 181 101 52 20 Y 3% T4 41 22 08 1.3 07 03




CONE DIAGRAM

- Cone is limited by the beam angle at the planes of C0 and C90

- H = Mounting Height

- D = Cone diameter

- Ev Edge = Illuminance at the edge of the cone of the C0/90 plane
- Ev Center = Illuminance at the center of the cone

H (m) | Width | Ev at edge
Evatg=10 C0-180 C90-270 ]
1.0 m | 1415Ix 1.3 m|708lx 1.3 m | 708Ix
20m | 354Ix  25m|177Ix 2.6 m [ 177Ix
25m|226lx 31 m|113lx  3.2m|113Ix
3.0m | 157Ix 3.8 m|79Ix 3.9m | 79Ix

|'Jlrl! \.\u
4.0m|88IX  50m|44lx 52 m|44lx e I R :

A — — — .‘..\.
.-"r. I\-\
50m|57lx  63m|28x  6.5m]28lx I
Beam angle determined by Field iNuminance, Ev{0deg)*50%. C0-180: 64.2 deg, C90-270: 65.9 deg




Vertical isolux
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Horizontal isolux
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Floor illuminance figures at mounting height of 2.5 meters

with C rotation of 0.0 degrees and with gamma rotation of 0.0 degrees.
Degradation factor of installation was 0.80.
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Average Ev: 39Ix
Uniformity: 100 %
Max Ev: 456 Ix
Min Ev: 0.021x
Power Consumption: 0.00 KW




Stabilization curve

Lumen drift: -0.54 %

Input Power drift: 1.03 %

Lumen per watt drift: -1.56 %

CCT drift: 18 K

ccu'v' drift in CIE1976 diagram: 0.0006
Stabilization time: 30 min
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Goniocolorimetric Test Report

< |SSL

| RESOURCE

MEASUREMENT METHOD
The measurements were made by a goniospectrophotometer at the dark room of SSL Resource Ltd. The spectral radiant intensities of a light
source at different directions were measured with a calibrated spectrometer located at a known distance from the light source.

MEASUREMENT UNCERTAINTY

The photometer (SSL L-200, sn L200-004) used in goniophotometer is traceable to national standard of illuminance responsivity at VIT-MIKES
(Certificate of calibration T-R 962 signed on 27 October 2016). The power meter of type Chroma 66201-30000266 is traceable national standard
of electrical parameters at NIST (Calibration date 6 September 2016). The expanded measurement uncertainties of the luminous flux and
luminous efficacy are £3.8% and £4.0% (k = 2), respectively.

Table - Measurement information

Ambient temperature of the laboratory 25.0 degC
Power supply 230.0 Vac
Measurement distance 3484 mm
Location of the rotation axis O mm
Angular step, € plane 90.0 deg
Angular step, gamma angle 5.0 deg
Maximum gamma angle 80.0 deg
Stabilization time 30 min




GonioSpectroRadiometric Test Report
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Table - Measurement results of the total colorimetric parameters

Color coordinates in CIE 1931 diagram X,y (0.3818, 0.3801)
Color coordinates in CIE 1976 diagram u',v' (0.2246, 0.5033)
Correlated color temperature CCT 3997 K

General color rendering index CRI, Ra 87.4

Spatial color uniformity SDCM 3.2

Distance from Planckian locus Du'v' 0.001

Weighted average of the angular color measurements. --SDCM = Maximum deviation of the angular u', v' measurements from the weighted average.
-- SDCM corresponds 1-step MacAdam Ellipse, 1 SDCM corresponds to u'v' = 0.001

Table - Total special color rendering indeces

R1T R2 R3 R4 R5 R6 |RY R8 RS R10 R11 R12 R13 R14
886 964 966 817 8.7 922 857 724 396 869 791 634 914 987

N . e .




Figure - Color classification and MacAdam ellipse / SDCM ANSI C78.377
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Table - Color rendition details according to TM30-18
Fidelity indices Rf of the Color Evaluation Samples
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Figure - Total spectral radiant flux
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Table - Results of the absolute spectral distribution measurement

Luminous Flux F 4171.0 Im
Electrical Power Pel 282 W
Optical Power Popt 12.50 W
Thermal Power Pth 15.70 W
Luminous Efficacy LPW 147.9 Im/W
Luminous Efficacy of Spectrum LER 334 Im/W
‘Wall-Plug Efficiency 'WPE 44.3 %
Photosynthetic Photon Flux PPF 58.8 pmol/s

Table. Photosynthetic photon flux (PPF) and optical power analysis.

Band WL range Value Unit Rel. (%)

(nm)
PPF 400 - 700 57.2 umol/s 974
PPF-Blue 400 - 499 9.8 umal/s 16.7
PPF-Red 600 - 699 204 umol/s 347
PF-UV 380 - 399 0.0 umol/s 0.0
PF-FarRed 700 - 780 14 umaolfs 2.5
PF, Full 380 - 780 587 umol/s 99.9
PAR 400 - 700 12.2 W 98.0
Optical power | 380 - 780 12.5 W 100
B:G Ratio 420-490 : 0.5

500-570
R:FR Ratio 650-670: 79

720-740




Table - Color coordinates u'v' at different angles in CIE1976 color diagram

1

||C-p1ane gamma u ||v'
0 -80.0 0.2246 [0.5064
0 -75.0 0.2248 [[0-5063
0 -70.0 0.2248 [0.5053
0 -65.0 0.2248 [[0-5043
0 -60.0 0.2247 [0-5030
0 -55.0 0.2247 [[0-5024
0 -50.0 0.2247 0.5020
0 -45.0 0.2246 [0.5019
0 -40.0 0.2246 [0.5019
o -35.0 0.2246 [[0.5021
0 -30.0 0.2246 [0.5026
0 -25.0 0.2245 [[0.5029
0 -20.0 0.2246 [0.5033
0 -15.0 0.2246 0.5037
o -10.0 0.2245 [[0.5039
0 -5.0 0.2245 0.5039
0 0.0 0.2245 05038
180.0 80.0 0.2246 [[0.5063
180.0 75.0 0.2248 0.5062
180.0 70.0 0.2248 [[0.5052
180.0 65.0 0.2247 [0.5041
180.0 60.0 0.2247 0.5029
180.0 55.0 0.2247 [[0.5023
180.0 50.0 0.2246 [0.5018
180.0 45.0 0.2246 05017
180.0 40.0 0.2245 [0.5016
180.0 35.0 0.2246 05018
180.0 30.0 0.2245 0.5023
180.0 25.0 0.2245 [[0-5028
180.0 20.0 0.2245 0.5031
180.0 15.0 0.2246 [[0-5035
180.0 10.0 0.2245 [0.5037
180.0 5.0 0.2246 [[0-5038
180.0 0.0 0.2246 [0.5039
90 -80.0 0.2245 05038
90 -75.0 0.2246 [0.5040
90 -70.0 0.2247 05038
90 -65.0 0.2247 05038
90 -60.0 0.2247 [[0-5036
90 -55.0 0.2247 [0.5035
90 -50.0 0.2247 0.5033
90 -45.0 0.2247 [0.5033
90 -40.0 0.2247 0.5033
90 -35.0 0.2247 [0.5034
90 -30.0 0.2247 [0-5036
90 -25.0 0.2246 [[0.5037
90 -20.0 0.2246 0.5037
90 -15.0 0.2246 05038
90 -10.0 0.2246 0.5039
90 -5.0 0.2246 [[0.5040
90 0.0 0.2246 [[0.5040
270.0 80.0 0.2243 [0.5039
270.0 75.0 0.2245 [[0.5042
270.0 70.0 0.2245 [[0.5039
270.0 65.0 0.2246 05038
270.0 60.0 0.2246 05036
270.0 55.0 0.2246 [0.5034
270.0 50.0 0.2246 [[0.5033
270.0 45.0 0.2246 0.5033
270.0 40.0 0.2247 [0-5034




270.0 35.0 0.2246 [0.5034
270.0 30.0 0.2246 05035
270.0 25.0 0.2246 [0.5037
270.0 20.0 0.2246 05038
270.0 15.0 0.2246 [0.5041
270.0 10.0 0.2245 [[0-5040
270.0 5.0 0.2246 [[0.5040
270.0 0.0 0.2246 [[0.5041




Figure - Spatial color uniformity in CIE1976 diagram
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Figure - Normalized spectrum at different angles

L3

Co, g=70.0
0, g=65.0
€0, g=60.0
€0, g=55.0
€0, g=50.0

C0, g=45.0
O co, g=40.0
O co, g=35.0
O co, g=30.0
[ co, g=25.0
[ co, g=20.0
O co, g=15.0
O co, g=100
O co, g=5.0
o, g=0.
[ c1s0, g=80.0

Relative spectrum normalized at the peak wavelength

0.0 i ] | | | | | | I I 1 1 5 =
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 630 700 720 740 760 780 Ll ci8o, g=750

Wavelength (nm) O c1s0, g=70.0




Figure - CCT as a function of angle
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Flicker Test Report

SSL

RESOURCE

FLICKER CLASSIFICATION (IEEE 1789-2015): No observable effect level NOEL
Short-Term Perceptibility of Light Modulation Pst LM (IEC TR 61547-1): PASS (Limit: 1.0)
Stroboscopic Visual Measure SVM (IEC TR 63158): PASS (Limit: 0.4)

1420

1400

1380

1360

lllurminance (k)

1340

1 320 Tl 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0.00E+0 2.50E+0 5.00E+0 7.50E+0 1.00E+1 1.25E+1 1.30E+1 1.75E+1 2.00E+1 2.25E+1 2.30E+1 2.75E+1 3.00E+1 3.25E+1 3.50E+1
Time (ms)




Table. Flicker analysis summary. The values have been calculated as an average of 6 signal periods.

Value ||St.dev.
Average Ev (Ix) 1360.20 [0.78
Mean Ev (Ix) 1367.34 [ER)
Max Ev (Ix) 1412.44 [[0.44
Min Ev (Ix) 1322.24 [[0.49
Percent flicker (%) 3.30 [[0.02
Flicker index 0.0060 0.0002
Flicker frequency (Hz) 101.6 5.7
SVM 0.0985 0.0000
Pst LM 0.1201 [0.0144




Figure. Illuminance as a function of time in one period. The graph have been calculated as an average of 6 signal periods.
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Figures below show the data as a function of consecutive measurement repeats.
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Figures below show the results of the Fast-Fourier transform for frequency analysis (SVM).

[Harmonic order [Frequency (Hz) Magnitude (%)
o [[o 90.1
1 [[too .1
100.00-
£ 10.00-
o
2
g
5 100-
&
3
T
O'DS_I 1 1 1 | 1 I 1 1 1 1 1 1 1
-100 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Frequency (Hz)
SSL Resource Oy Myllyojankatu 2A, www.sslresource.com
Photometric Testing Efficiency FI-24100 Salo sales@sslresource.com




