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Product Test Report - Goniometer Luminaire Evaluation
Manufacturer: Horticulture Lighting Group Report Number: HORP002-020
Product Description: HLG350 R Release Date: 3/23/2021

SAMPLE DESCRIPTION

Lab sample identification: 2 Manufacturer's ratings
Customer Identification: HLG350 R

Max Current (A):|NA

Manufacturer: Horticulture Lighting Group Operating voltage:|120-277 V AC
Part number: NA CCT:|NA
Model Number: HLG350 R Frequency (Hz):|50-60
Description: Scorpion Diablo Type:|LED (Variable, tested max)
Sample Device as Received

Sample Device Mounted to Test Apparatus

Horticulture
N Lighting Group
wnnLG.com  (BT7-445-4533)
#Ihmm“gonm #: 350R-005238-01
m Comommaﬁm d' : 350 Watts

lmmrlm d'entrée; 120VAC - 277VAC
Frequency/ La fréquence: 60Hz
us

Conforms to UL Std 1598
Certified to CSA Std C22.2#250,0 c

Please Read Manual Before Installation ——
Veulllez lire le manuel avant l'installation Inte

5012
RN AKX EMPLACEMENTS HUMIDES |
'-3“.-"”»%'43’2:’!}1?»‘«231‘ ﬁ}:%%%:ﬁﬁ:ﬁ:&:s DE CROCHETS A
R PRE MONTER BUR UNE SURFACE INFLAMMABLE . in USA
?ﬁ’\l;r‘ ’:ﬂﬂﬁ'ﬂﬁ? ;::;:A“:‘Jﬂ:%ﬁ’l‘f:‘ﬁ N'EXCEDANT PAS 40°C

Image At 0° and 0°, See Equipment Geometry
Test Geometry - Type C Coordinates

(180°Y)

Equipment Geometry - For Sample Device Mounted

Polar Axis

Polar Axis

Coordinate System Description

Reference: LM-75-01 Goniophotometer Types and Photometric Coordinates

Type C coordinate system, the polar axis is vertical. The angles measure in the vertical half planes of data are called vertical

angles, and the angles to the horizontal half planes are called lateral angles. The vertical V angles range in value from 0° to 180°.
The lateral L planes range in value from 0° to 360°.

INFORMATION ON THIS PAGE IS FOR CSA Group
CSA EVALUATION AND REFERENCE ONLY.
- ACCREDITED TESTING, WHERE PRESENT,
GROUP

SHALL CONTAIN APPLICABLE REFERENCE

14833 NE 87th St, Redmond, WA 98052
AT THIS PAGE LOCATION

425-605-8500
Page 3 of 15 www.csagroupseattle.org
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Product Test Report - Goniometer Luminaire Evaluation

Manufacturer: Horticulture Lighting Group Report Number: HORP002-020
Product Description: HLG350 R Release Date: 3/23/2021

FLAT-FIELD DESCRIPTION

An additional flat-field measurement for a specified application distance(s) was performed on this luminaire for IES horticulture
applications. IES files, are generally used to calculate lighting performance in the far-field (10x diameter aperture). For horticulture
applications, the use of far-field measurements for near-field projections, creates large errors at the field/plane of interest.
However, an application specific measurement can be performed using a radial measurement geometry as a fixed height (z) from
the measurement plane to the aperture of the luminaire (see figure below). The resulting IES file is valid for use at the specified
application distance (z) only.

Sample Device as Received Sample Device Mounted to Test Apparatus

< > ¢, 0° fo 360°

Radius Step Size (p): 2.5°
Angular Resolution (¢): 22.5°
Height from plane (z): 18 inches

Base Orientation: {,

Reference: Radial Coordinates on a Horizontal Plane

The three coordinates (p, ¢, z) of a point P are defined as:

*The axial distance or radial distance p is the Euclidean distance from the z-axis to the point P.

*The azimuth ¢ is the angle between the reference direction on the plane and the line from the origin to the
projection P.

*The axial coordinate or height z is the signed distance from the chosen plane to the point P.

INFORMATION ON THIS PAGE IS FOR CSA Group

s p ggg e e A 14833 NE 87th St, Redmond, WA 98052
PP

TS PAGE LoATION, 425-605-8500
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Product Test Report - Goniometer Luminaire Evaluation

Manufacturer: Horticulture Lighting Group
Product Description: HLG350 R

Report Number: HORP002-020
Release Date: 3/23/2021

OPTICAL STABILIZATION

GENS

029-6110, REV:020723-12

Stabilization Description - A series of 142 measurements are recorded during the stabilization period. The final
stabilized measurement of normalized radiant power, as defined by LM-79:2019, is reported after 43 minutes of
recorded device runtime. The 'Measurements in Range', provided below, are a histogram of measurements
recorded during the 30 minute stabilization window.

% of Radiometric | Measurements % of Measurements
oot range Power (W) in Range oot range Power (W) in Range
99.347% 0.99 10 100.000% 332.80 16
99.421% 0.99 11 100.027% 332.89 |
99.495% 0.99 L 3 100.054% 332.98 13
99.570% 1.00 10 100.081% 333.07 13
99.644% 1.00 10 100.108% 333.16 T
99.718% 1.00 ] 100.135% 333.25 [ 8
99.792% 9 100.162% 33334 N s
99.866% 13 100.189% v
99.940% 16 100.216% Bl s
100.014% 10 100.243% [ | 3
100.000% Reported 100.000% Reported

1.05 - 336
LM-79 High
- 335
1 .x
1
- t t
g LM-79 Low - 335
©
£ 095
S 2
= - 334
5 3
g a
S 0.9
©
o - 334
€
o
2
&
0.85
- 333
0.8 - 333
0 10 15 20 25 30 35 40 45 50
Time (minutes)
CSA Group

14833 NE 87th St, Redmond, WA 98052
425-605-8500
www.csagroupseattle.org
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Product Test Report - Goniometer Luminaire Evaluation
Report Number: HORP002-020

Manufacturer: Horticulture Lighting Group

Product Description: HLG350 R

Release Date: 3/23/2021

ELECTRICAL STABILIZATION

Stabilization Description - A series of 143 measurements are recorded during the stabilization period. The final
stabilized measurement, as defined by LM-79:2019, is reported after 45 minutes of recorded device runtime. The
'Measurements in Range', provided below, are a histogram of measurements recorded during the 30 minute
stabilization window.

% of Measurements % of Measurements
ootrange Voltage (V) in Range ootrange Current (A) in Range
99.983% 120.19 [ 99.986% 2.774 12
99.986% 120.19 0 100.014% 2.775 T
99.988% 120.20 0 100.042% 2.775 14
99.991% 120.20 a1 100.070% 2.776 [ 12
99.993% 120.20 0 100.098% 2.777 12
99.996% 120.21 0 100.126% 2.778 [ 11
99.998% 100.154% 2.778 s 7
100.001% 100.182% Bl s
100.003% 100.211% Bl s
100.006% Bl 19 100.239% [ ] 2
100.000% Reported 100.000% Reported

120.225 - 2.800
120.22
- 2.795
< W ! - 2.790
g 120.21
S H 120
= A <
120.205 A ' ’ - 2.785 E
A é
oo 1 | T |
- 2.780
A
120.195 F“ V\/\/\N
U H V\,V\A.\/\’\’\1‘/\,\,\,\,vvk/xz.77 - 2.775
120.19
120.185 - 2.770
0 5 10 15 20 25 30 35 40 45 50
Time (minutes)
CSA Group

14833 NE 87th St, Redmond, WA 98052
425-605-8500
www.csagroupseattle.org

®
< CSA %y[L
s P GROUP" ,E[jf\_lm &L@
NVLAP LAB CODE 500055-0
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Product Test Report - Goniometer Luminaire Evaluation

Manufacturer: Horticulture Lighting Group Report Number: HORP002-020
Product Description: HLG350 R Release Date: 3/23/2021
HORTICULTURE SUMMARY
Photon Flux (umol/s)
NGl 50 nm BIN | 100 nm bin | 300 nm bin| Total Bin
1.85
350-400 0.2% - -
39.99
400-450 4.1% 150.79
110.80 15.5%
450-500 11.4%
143.18
500-550 15% 367.01 926.03
223.83 37.8% 95.4%
950600 23.1% 970.86
230.10 100%
600-650 23.7% 408.23
178.12 42.0%
650-700 18.3%
21.20
700750 2.2% 27.15
5.96 2.8%
0.6% 32.93
) 5.69 3.4%
0.6%
) 9.94
1.0%
Value units Description
®photosynthetic Photon Flux: 926 umol/s (400 - 700nm)
PPF Efficacy : 2.782 umol/joule (PPF/Active Power)
Photon Flux: 971 pmol/s (350 - 1000nm)
Photon Efficacy : 2.917 pmol/joule (Photon Flux/Active Power)
Total Integrated YPF (umol/s): 827.2 pumol/s  (Yield Photon Flux)
OvpE Efficacy: 2.486 pmol/joule (Total Integrated YPF/Active Power)
Photosynthetically Active Yield Efficiency : 89.34 % (YPF/PPF)
NOTE 1: Photosynthetic Photon Flux: weighted equally by wavelength and summed between 400nm and 700nm.
NOTE 2: Yield Photon Flux: PPF weighted by action spectrum (average of 20 plant species as defined by McCree)
and summed between 350nm and 750nm. (See Spectrum)
Electrical Performance Thermal Performance
Voltage: 120.2 V THD Voltage: 0.0 % Ambient Temperature: 25.0 °C
Current: 28 A THD Current: 6.7 %
Frequency: 60.0 Hz
Active Power: 3328 W
Apparent Power: 3335 VA
Power Factor: 1.00 W/VA

® CSA Group
sp CSA “ [\I{]V[L[& 14833 NE 87th St, Redmond, WA 98052
GROUP TESTNG 425-605-8500

NVLAP LAB CODE 500055-0 - -
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Manufacturer: Horticulture Lighting Group
Product Description: HLG350 R

Product Test Report - Goniometer Luminaire Evaluation

Report Number: HORP002-020
Release Date: 3/23/2021

w B (&)]

Photon Flux (umol/s/nm)
N

Spectral Radiant Flux (W/nm)

350

GES
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SPECTRAL QUANTUM DISTRIBUTION

Spectral Quantum Distribution

——PPF
——YPF

400 450 500 550 600 650 700 750 800 850
Wavelength (nm)

Spectral Radiant Flux (Normalized)

400 450 500 550 600 650 700 750 800 850 900 950 1000
Wavelength (nm)
M Peak Normalized (1)
CSA Group

14833 NE 87th St, Redmond, WA 98052
425-605-8500
www.csagroupseattle.org
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Manufacturer: Horticulture Lighting Group

Product Description: HLG350 R

Product Test Report - Goniometer Luminaire Evaluation

Report Number: HORP002-020
Release Date: 3/23/2021

PHOTOSYNTHETIC PHOTON INTENSITY

Axis values of Candela (Cd) do not represent units of meaurement. Actual value reported are Photosynthetic

—n.ne
— 22,50
— 45,07
——B&7.5%
— 90,09
11z2.5¢
135,09
157.5¢

Zroe
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2409

S00°

Photon Intensity Distribution (PPID) in units of (umol/s-sr)
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Manufacturer: Horticulture Lighting Group
Product Description: HLG350 R

Product Test Report - Goniometer Luminaire Evaluation

Report Number: HORP002-020
Release Date: 3/23/2021

PPID TABLE

South Pole

LOWER HEMISPHERE

Equator

184.1
172.66
160.22
147.11
133.46
119.42
104.56
89.77
15.44
61.19
4141
343
01
12.05
441

187.29
175.98
163.47
150.15
13641
122.45
108.05
93.45
19
64.57
50.63
31.66
25.63
14.81
6.7
1.43

45

184.97
173.52
161.26
147.95
133.34
118.88
104.67
90.45
15.19
61.57
48.17
35.61
3.82
13.33
5.36

671.5

184.84
172.56
159.54
146.57
132.86
1185
103.58
89.32
15
61.06
41.36
34.75
3.4
12.85
5.34

90

184.34
171.83
159.24
146.49
133.13
118.17
103.39
88.97
14.89
60.73
41.11
34.64
12.85
12.02
429

112.5

182.44
169.89
157.28
145.44
137.93
123.68
108.16
93.6
19.14
65.33
SLI7
38.76
26.83
16.18
139

135

183.09
1718
160.03
14139
133.26
118.54
104.07
89.13
1424
60.36
41.19
3441
.89
12.67
5.03

151.5

186.27
174.55
162.24
149.42
136.07
12221
107.63
92.61
18.09
63.46
49.81
3691
419
13.9
5.62

180

187.14
176.09
164.08
I51.15
137.52
123.68
109.4
94.2
19.64
65.41
5151
38.12
25.49
14.56
6.42

202.5

190.59
179.28
166.95
153.66
140.09
125.96
111.74
91.22
89
68.14
54.09
40.87
28.61
17.25
1.96

08 059 - 196 069 12 099 229

225

190.53
179.43
167.41
154.25
140.06
125.04
110.96
96.58
81.85
61.54
53.66
40.78
2849
17.54
8.03

PLYRY

185.83
173.26
160.16
147.02
133.08
118.67
103.5
89.27
749
60.86
41.14
34.44
038
12.27
5.09

210

1824
169.72
157.12
144.05
130.36
114.97
100.1
85.33
11.52
57.69
4391
31.02
19.58
9.3
2.6

292.5

186.55
174.29
161.3
148.61
135.26
120.69
105.25
90.76
16.09
62.34
48.93
35.98
2411
13.6
51

315

184.97
173.52
161.26
147.95
133.34
118.88
104.67
90.45
15.19
61.57
48.17
35.61
23.8)
13.33
5.36

3315

189.17
178.12
165.72
153.14
139.79
125.93
111.29
96.32
81.75
61.13
5333
40.18
21.82
16.61
1.54

360

188.01
176.85
164.92
152.01
138.27
131.07
117.18
102.1

81.44
13.06
58.88
44.98
31.94
20.02
10.43

244 05 - 08 08 206 33
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Product Test Report - Goniometer Luminaire Evaluation

Manufacturer: Horticulture Lighting Group
Product Description: HLG350 R

Report Number: HORP002-020
Release Date: 3/23/2021

PPID AT APPLICATION DISTANCE

Axis values of Candela (Cd) do not represent units of meaurement. Actual value reported are Photosynthetic
Photon Intensity Distribution (PPID) in units of (umol/s-sr) at a measurement distance of 18 inches

Candela

—n.ne
— 22,50

150°

— 45,07

——B&7.5%

— 90,09 2102
11z2.5¢
135,09
157.5¢

2409

Zroe

S00°

F30

ae

INFORMATION ON THIS PAGE IS FOR

CSA EVALUATION AND REFERENCE ONLY.
E ACCREDITED TESTING, WHERE PRESENT
GROUP SHALL CONTAIN APPLICABLE REFERENCE

AT THIS PAGE LOCATION
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Manufacturer:
Product Description:

Product Test Report - Goniometer Luminaire Evaluation

Horticulture Lighting Group Report Number: HORP002-020
HLG350 R Release Date: 3/23/2021

PPID TABLE FOR FLAT FIELD

Angle of measurement from center of lamp to Application Distance of 18 inches

Equator

45 615 90 1125 I35 IS7.5 180 2025 225 2475 270 2925 315 3315 360
130.06 130.06 130.06 130.06 130.06
129.28 129.96 130.47 130.94 130.83
130.39 130.65 130.97 131.48 131.8
13257 13217 132.04 13233 13272
135.91 13473 13356 133.27 133.79
14051 13832 13576 134.48 1348
146.35 142.86 138.56 135.82 135.77
153.58 148.58 141.83 137.25 136.85
162.31 155.46 145.83 138.93 137.88
172.59 1634 150.09 140.59 138.75
184.63 172.66 155.15 14231 139.46
198.35 183.12 160.56 144.08 139.94
213.72 19445 166.08 145.56 140.14
230.52 2069 172.02 146.68 139.67
24891 220.18 177.65 147.25 138.66
268.28 2334 18296 14728 135.92

247.06 187.6 145.73 134.49
259.61 191.06 14539 133.11
21034 19335 14436 1312
218.03 192.7 14291 128.76
281.35 191.76 140.46 125.49
27137 188.44 136.81 12055
269.43 18235 130.87 11535
2549 17177 123.18 10839
232.55 15937 115.23 101.67
206.72 14449 10537 93.574
178.8 126.14 94.525 84.279
147.85 106.8 81.688 73.374
117.59 87.068 68.977 62.705
91.436 66.901 55.163
66.985

Radial distance from center of lamp in feet

GES

029-6112, REV:020723-12

INFORMATION ON THIS PAGE IS FOR CSA Group
ACCREDITED TESTING, WHERE PRESENT, 14833 NE 87th St, Redmond, WA 98052
SHALL CONTAIN APPLICABLE REFERENCE

AT THIS PAGE LOCATION. 425-605-8500
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Product Test Report - Goniometer Luminaire Evaluation

Manufacturer: Horticulture Lighting Group Report Number: HORP002-020
Product Description: HLG350 R Release Date: 3/23/2021

EQUIPMENT

Item Description/use Manufacturer Model Serial # Calibration Due
Spectrometer Spectrum Orb Optronix SP-75 4013726 7/16/2021
Radiometer Power Meter Newport 2936R 18953 3/25/2021
Quantum Sensor PAR vs Angle Gigahertz-Optik PS-3701 44466 3/25/2021
AC Power Supply DUT AC Voltage QuadTech 31015 QT3101500128| Not Applicable
Power Analyzer Electrical Yokogawa WT310E C25K10003V 8/16/2021
Goniometer Angular & IES data Orb Optronix Gono 7_M GONOO007 8/16/2021
Spectral Suite Software - Spectrum Orb Optronix SSV3 3.1.17.901 Not Applicable
Spectral Suite Software - IES Orb Optronix SSV3 3.0.16.951 Not Applicable
INFORMATION ON THIS PAGE 1S FOR CSA Group
GES 14833 Ne 7005 Recmons, Wi 402

425-605-8500
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Product Test Report - Goniometer Luminaire Evaluation

Manufacturer: Report Number:
Product Description: Release Date:

ABOUT ACCREDITED TESTING

¢ This test report, and the entirety of it's contents, was produced and released by CSA Seattle.

¢ This report, and use of the NVLAP logo, shall not be used by a client to claim certification, approval, or endorsement by
NVLAP, NIST, or any agency of the U.S. Government.

¢ This report, and use of the CSA logo, shall not be used by a client to claim certification, approval, or endorsement by CSA.

¢ This report, may be referenced by certification programs that require testing performed by accredited labs in good

standing.

¢ Testing results reported, are within the scope of this laboratories accreditation at the time of release of this report.

¢ This test report, may contain sections with product performance criteria, which has been specified by certification
program(s) not affiliated with NVLAP. In these instances, the page header clearly state the program and criteria
evaluated. In addition, the NVLAP Logo will be absent on the footer of these pages.

¢ This test report, contains sections with test data recorded within the scope of this labs accreditation through NVLAP. In
these instances, the NVLAP Logo and associated testing lab code will be present on the footer of each page.
To review this Laboratories scope of Accreditation,

For more information about NVLAP, visit: please follow this link

National Voluntary Laboratory Accreditation Program NVLAP LAB CODE: 500055-0

NVIAD

TESTING
NVLAP LAB CODE 500055-0

® CSA Group
SD CSA [\I{]V[L[& 14833 NE 87th St, Redmond, WA 98052
GROUP TESTAG 425-605-8500

NVLAP LAB CODE 500055-0 - -
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Manufacturer: Horticulture Lighting Group

Product Test Report - Goniometer Luminaire Evaluation
Report Number: HORP002-020

Product Description: HLG350 R

Release Date: 3/23/2021
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