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1 General

1.1 Product Information

PQ.L. . Ine.

2285 Ward Avenue
Simi Valley, CA 93065

PQL

High Bay Luminaires (Commercial and Industrial)

CHB3-200-D-MV-30K-170S,
CHB3-200-D-MV-65K-170S

AC 100-277V, 50/60Hz

200W

3000K, 6500K

Continuous, 0-10V

No

2022-04-26

2022-04-27 to 2022-05-24

Ohour(For New Products)

1.2 Standards or methods

e ANSI C78.377-2017:Specifications for the Chromaticity of Solid State Lighting Products

e ANSI C82.77-10:2014:Harmonic Emission Limits - Related Power Quality Requirements for
Lighting Equipment - Solid State

e  CIE Publication No.13.3-1995:Method of Measuring and Specifying Color Rendering of Light
Sources

o IESNA LM-79-08 Approved Method: Electric & Photometric Measurement of Solid-state
Lighting Products

Shenzhen Belling Efficiency Testing Lab Co., Ltd
Tel:(86)755-21038430 www.bellingeel.com
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1.3 Equipment list

Device Manufacture | Model No. | Serial No. C;L"L’;‘;‘:;’“
Goniophotometeric System SENSING GMS-3000 N.A 2023-04-08
AC Power Source ALL POWER APW-105N 970780 2023-04-10
ot L“mi“ﬁ‘;il“" Standard | gpNgING 110V/100W | S13100188 | 2023-03-30
Lol L“mini‘;fnlg,l“" Standard | gRAM 12V/20W | LSD1220173 | 2023-03-30
Digital Power Meter YOKOGAWA WT310 C2QM02030V | 2023-04-10
Thermostatic stabilized SENSING SPR-600M N.A 2023-04-08
photometric sphere
Digital Power Meter YOKOGAWA WT210 911929742 2023-04-10
Spectral radiometer SENSING SPR-3000 S1101108 2023-04-08
Environment Measurer XUYAO HS-1 N/A 2023-03-30
Environment Measurer XUYAO HS-1 N/A 2023-03-30
Stop watch KISLO K610 N/A 2023-04-14
Digital Anemometer TECMAN TD8901 026141 2022-09-08

Statement of Traceability: Shenzhen Belling Efficiency Testing Lab Co., Ltd attests that all calibration has

been performed using suitable standards traceable to national primary standards and International System
of Unit (SI).

Shenzhen Belling Efficiency Testing Lab Co., Ltd
Tel:(86)755-21038430 www.bellingeel.com
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1. 2 Test conducted and method

2.1 Ambient Condition

The ambient temperature in which measurements are being taken was maintained at 25°C £1°C, the air

flow around the sample(s) being tested did not affect the performance.

2.2 Power Supply Characteristics

The AC power supply had a sinusoidal voltage wave shape at the prescribed frequency (60 Hz) such that
the RMS summation of the harmonic components does not exceed 3 percent of the fundamental during

operation of the test item.

The voltage of AC power supply (RMS voltage) applied to the device under test was regulated to

within+0.2 percent under load.
2.3 Seasoning and Stabilization

No seasoning was performed in accordance with IESNA LM-79-08. And before the measurement, the
sample was stabilized until the light output and power variations were less than 0.5% in 30 minutes

intervals (3 readings, 15 minutes apart).

2.4 Integrating Sphere System

The system includes AC power source, digital power meter, DC power supply, spectrophotometer, and
integrating sphere. The integrating sphere system is calibrated by standard light source before
measurement. The system and standard light source has been calibrated regularly and traceable to the
National Primary Standards. 4n geometry was used during measurement. The product was operated in its

intended orientation in application and was recorded in this report.

Integrating Sphere Uncertainty: The uncertainty of the light output (luminous flux) measurements is
U=1.8% (K=2), at the 95% confidence level. The uncertainty of the correlated color temperature
measurements is U=20K (K=2), at the 95% confidence level. The uncertainty of the CRI is U=1.8(K=2), at
the 95% confidence level. The uncertainty of power meter AC current U=0.18% of rdg, AC Voltage
U=0.16% of rdg, Power U=0.20% (K=2), at the 95% confidence level.

Shenzhen Belling Efficiency Testing Lab Co., Ltd
Tel:(86)755-21038430 www.bellingeel.com
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2.5 Goniophotometer System

The goniophotometer system is calibrated by standard light source before measurement. The standard light

source has been calibrated regularly and traceable to the National Primary Standards.

Type C goniophotometer was used for measuring total luminous flux, luminous intensity distribution, and
color spatial uniformity. The product was operated in its intended orientation in application and was

recorded in this report. The method according to IESNA LM-79-08 following chapter.

Goniophotometer Uncertainty : The uncertainty of the luminous intensity is U=1.6% (K=2), at the 95%

confidence level.

Shenzhen Belling Efficiency Testing Lab Co., Ltd
Tel:(86)755-21038430 www.bellingeel.com
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3 Test Result Summary

3.1 Integrating Sphere System (Total operating time for integrating sphere test: 1.0 hour)
3.1.1 Model Number: CHB3-200-D-MV-30K-170S

Electrical data

120.04 60 1.697 202.84 0.996

Photometric data

31318.13 154.4 2882

Chromaticity Coordinate

-0.00035

Color Rendering

73.1 -16 75 96 -15

Spectral Distribution
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Spectral Distribution CIE1931 Chromaticity Diagram

Shenzhen Belling Efficiency Testing Lab Co., Ltd
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ANSI/IES TM-30-18 Color Rendition Report

Source: BL220426011-9 Manufacturer: P.Q.L., Inc.

Date: 2022-05-31 Model: CHB3-200-D-MV-30K-170S

— Reference = Tes

Radiant Powar
(Equal Luminous Flux)

Lecal Chrema Shift (R,,,,)

380 430 480 530 580 630 680 730 7EO
Wavelength (nm)

Local Hue Shift (R, )

Local Color Fidelity (R, )

o5888383

1 2 3 4 5 6 7 8 9 101112 13 14 15 16

Hue-Angle Bin (f)

-

Color Sample Fidality (R, c)
cEBE5E83838E

Sg"*2:22222:::3:‘3“3333352?&&"3%;3:
xl...ﬁmag&mmmgmmmmmﬁmgumz:z:.ﬂ:ﬂz}zlﬁmﬂmm:ﬂ
L o T I I W (W T LD ™ R T O ™ A W R W | L T O o ¥ ¥ W R ™ o ™ T e T v
Notes: Tt_ais is.a remuetfded method for v 0.4451 CIE 13.3~1995
displaying ANSI/IES TM-30-18 . (CR)
information. J . 4058
u'  0.2561 Ry 73
v’ 0.5233 Ry -16

‘olors are for visual orientation purposes only. Created with the ANSI/TES TM-30-18 Calculator Version 2.00.

Shenzhen Belling Efficiency Testing Lab Co., Ltd
Tel:(86)755-21038430 www.bellingeel.com
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3.1.2 Model Number: CHB3-200-D-MV-65K-170S

Electrical data

120.16 60 1.705 204.28 0.997

Photometric data

34462.17 168.7 6308

Chromaticity Coordinate

+0.00647

Color Rendering

71.5 -31 73 91 -18

Spectral Distribution

1.0

0.8

0.6

0.4

0.2

0 0 02 04 06 08 x

CIE1931 Chromaticity Diagram

350 425 500 575 650 725 800

Spectral Distnbution

Shenzhen Belling Efficiency Testing Lab Co., Ltd
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ANSI/IES TM-30-18 Color Rendition Report

Source: BL220426011-9 Manufacturer: P.Q.L., Inc.

Date: 2022-05-31 Model: CHB3-200-D-MV-65K-170S

— Rederence  — st

35583

Radiant Power
{Equal Luminous Flux)

PP S R R BN O TS 0 U I I 1

maﬁu 5§nsiuasumr§om
Wavelength (nm)

Local Chroma Shift (R, ,,)
E

Local Hue Shift (R,, .}

Local Color Fidelity (R,),)

1 23456 7 8 9 10111213 141516
Hue-Angle Bin (/)

100
a0 4
J of
zZ
3 wf
w m.
i:
3 ¥
- 20 4
§ |
o.-o . Wy . 2 - ™ "
g EERFERERE
Notes: This is a recommended method for + 0.3154 CIE 13.3-1995
displaying ANSI/IES TM=-30-18 0.3381 (Citl)
informtion. y 2
v 0,1963 K 72
v 0.4736 Ry =32

lolors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2,00,

Shenzhen Belling Efficiency Testing Lab Co., Ltd
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3.2 Goniophotometer System (Total operating time for luminous intensity distribution: 1.0 hour)
3.2.1 Model Number: CHB3-200-D-MV-30K-170S

Electrical data

120.16 60 1.699 203.58 0.9974

Photometric data

31240.11 153.45 52.93

Shenzhen Belling Efficiency Testing Lab Co., Ltd
Tel:(86)755-21038430 www.bellingeel.com
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Zonal Flux Diagram
Zonal flux distribution table
¥(®) Average I(cd) Zonal F(lm) Sum F(lm) Eff Flux(%) Eff Sum(%o)

0.0 11797.320 0.000 0 0.00% 0.00%
5.0 11713.698 281.068 281.068 0.00% 0.90%
10.0 11513.704 830917 1111.985 0.00% 3.56%
15.0 11225.771 1348.890 2460.875 0.00% 7.88%
20.0 10872.569 1821.214 4282.089 0.00% 13.71%
25.0 10422.763 2233.487 6515.576 0.00% 20.86%
30.0 9893.826 2571.081 9086.657 0.00% 29.09%
35.0 9254.711 2819.756 11906.413 0.00% 38.11%
40.0 8533.433 2967.817 14874.231 0.00% 47.61%
45.0 7711.075 3007.803 17882.033 0.00% 57.24%
50.0 6822.293 2936.680 20818.713 0.00% 66.64%
55.0 5837.052 2752.563 23571.276 0.00% 75.45%
60.0 4781.979 2454.559 26025.835 0.00% 83.31%
65.0 3605.379 2038.983 28064.818 0.00% 89.84%
70.0 2405.040 1521.877 29586.694 0.00% 94.71%
75.0 331.368 976.637 30563.331 0.00% 97.83%
80.0 489.848 487.307 31050.638 0.00% 99.39%
85.0 19.523 138.408 31189.047 0.00% 99.84%
90.0 2.729 6.093 31195.139 0.00% 99.86%
95.0 2.122 1.328 31196.468 0.00% 99 .86%
100.0 2.180 1.169 31197.637 0.00% 99.86%
105.0 2.845 1.344 31198.981 0.00% 99.87%
110.0 3.827 1.744 31200.725 0.00% 99.87%
115.0 5.112 2.263 31202.988 0.00% 99.88%
120.0 6.310 20T 31205.765 0.00% 99.89%
125.0 7.826 3.268 31209.033 0.00% 99.90%
130.0 0.213 3.705 31212.738 0.00% 99.91%
135.0 10.383 3.960 31216.697 0.00% 99.93%
140.0 11.451 4.043 31220.74 0.00% 99.94%
145.0 12418 3982 31224 722 0.00% 99.95%
150.0 13.241 3.779 31228.501 0.00% 99.96%
155.0 13.862 3430 31231.931 0.00% 99.97%
160.0 13.963 2918 31234.849 0.00% 99.98%
165.0 13.819 2.290 31237.139 0.00% 99.99%
170.0 13.732 1.634 31238.773 0.00% 100.00%
175.0 14.108 0.996 31239.769 0.00% 100.00%
180.0 14.665 0.344 31240.113 0.00% 100.00%

Shenzhen Belling Efficiency Testing Lab Co., Ltd

Tel:(86)755-21038430
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Luminous Intensity Distribution Diagram
Light Distribution Curve [Unit:cd]
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Lux distance Curve
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UGR Glare
IlIumination assessment according UGR
Rf of Ceiling 70 70 50 50 30 70 70 50 50 30
Rf of Wall 50 30 50 30 30 50 30 50 30 30
Rf of Floor 20 20 20 20 20 20 20 20 20 20
Room dimensiong Viewed crosswise Viewed endwise
X . &
2H 2H 2247 2406 2283 2438 2470 |[22.70 2429 23.07 2461 2493
3H 2369 2512 2407 2546 2581 |2420 2564 2459 2598 2632
4H 23.95 2529 2435 2565 2601 |2466 2600 2505 2635 2672
6H 24.03 2528 2444 2565 2604 |2490 2615 2531 2652 2691
8H 2399 2519 2440 2557 2597 |2492 26.12 2533 2650 2690
12H 2394 2509 243 2548 2589 |24.89 26.04 2531 2643 26.84
4H 2H 2296 2431 233 2466 2502 |23.15 2450 2355 2485 2522
3 2432 2545 2473 2584 2625 |24.73 2586 2515 2625 26.66
4H 2468 25.68 25.12 26.10 2654 |25.25 26.25 25.68 26,66 27.10
6H 2476 25.65 2522 2609 2653 |2548 2637 2594 2681 27.26
8H 24,75 2558 2522 2602 2649 |25.53 2636 2601 2681 27.27
12H 2473 2549 2521 2593 2644 |2554 12630 2602 2674 2725
8H 4H 2476 2558 2523 2603 2650 |2529 2612 2577 2657 2703
6H 2485 2554 2534 2601 2651 |2553 2622 26.02 2669 27.19
8H 2490 2549 2541 2600 2649 |2564 2623 2615 2674 27.23
12H 2487 2537 2539 25.88 2639 |25.64 26.14 2616 26.65 27.16
12H 4H 24.74 2551 2522 2595 2645 |25.27 2604 2575 2648 2699
6H 2488 2547 2539 2599 2648 |2555 2615 2607 2666 2715
8H 2488 2538 2541 2589 2641 |2562 2612 26.14 2663 27.14
Variation with the observer position at spacings:
S=1.0H 0.4/-0.4 0.5/-0.4
S=15H 0.8/-0.6 0.7/-0.9
S=2.0H 1.4/-15 1.6/-1.4
Standard tables: BK2 BK2
Uncorrected UGK 7.4 6.8

UGR calculation is based on CIE Publ. 117 S/ H=1

Shenzhen Belling Efficiency Testing Lab Co., Ltd
Tel:(86)755-21038430 www.bellingeel.com
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Luminous Intensity Distribution Data

Ch(®) 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

0.0 11797.32 11700.56 11524.97 11194.58 10822.61 10360.53 9801.41 9129.08 8385.13
22,5 11797.32 1173290 1152497 1121537 10850,33 10399.80 9829.13 9156.81 8429.03
45.0 11797.32 11737.53 11524.97 11226.93 10871.13 10404.42 9859.17 9170.67 8435.96
67.5 11797.32 11728.28 11536.52 11203.82 10889.61 10418.29 9875.34 9191.46 8447.52
90.0 11797.32 11753.70 11594.28 11317.03 10998.20 10582.33 10097.14 9514.92 8851.84

112.5 11797.32 11735.21 11568.87 11293.93 10984.33 10549.98 10074.04 9503.37 8798.70
135.0 11797.32 11728.28 11545.76 1130548 10963.54 10556.91 10041.69 9459.47 8798.70
157.5 11797.32 11709.80 11561.93 11289.31 10954.30 10522.25 10025.52 9450.23 8743.25
180.0 11797.32 11781.42 11566.55 11277.75 10954.30 10531.50 10011.66 9410.95 8703.97
202.5 11797.32 1177449 11571.18 11300.86 10921.95 10503.77 10018.59 9392.47 8697.04
225.0 11797.32 11774.49 11559.62 11305.48 10935.82 10489.91 999548 9373.99 8692.42
247.5 11797.32 11779.11 11555.00 11280.07 10924.26 10503.77 9990.86 9350.88 8678.56
270.0 11797.32 11612.76 11367.86 11060.58 10683.98 10198.80 9607.34 8932.70 8167.96
292.5 11797.32 11591.97 11379.41 11083.68 10695.53 10182.63 9628.13 8974.29 8170.27
315.0 11797.32 11615.07 1139559 11106.79 10737.12 10272.73 9695.13 8999.70 8232.65
337.5 11797.32 11663.59 11441.79 11150.68 10774.09 10286.59 9750.58 9064.39 8301.96
360.0 11797.32 11700.56 11524.97 11194.58 10822.61 10360.53 9801.41 9129.08 8385.13

Ch(®) 45.0 50.0 55.0 60.0 65.0 70.0 75.0 80.0 85.0
0.0 7514.11  6557.61 5571.07 4502.05 3340.61 2155.14 110553 343.56 4.62
22.5 7544.15 6624.61 5608.03 4546.64 3419.85 2206.20 1124.01 368.74 4.62
45.0 756494 6629.23 5668.10 4552.64 3409.92 223046 1163.29 368.05  5.08
67.5 7604.22 6663.89 5642.69 4592.15 3430.94 2202.97 115543 374.05 485
90.0 8066.30 7229.93 6315.02 5296.13 4180.21 2962.63 1823.60 836.60  143.94
112.5 8052.44 721145 6266.50 5229.13 4152.48 2916.42 1765.84 799.63 56.14
135.0 7999.30 7167.55 6220.29 5206.02 4043.89 2803.21 172425 738.17  24.03
157.5 7983.13 7135.21 6176.39 513440 3979.20 272697 1634.15 702.13 19.18
180.0 7941.54 7084.38 6160.22 5095.13 3859.06 2673.83 1587.94 622.19 10.63

202.5 7909.19 7070.52 6118.63 5028.12 3835.96 262531 152094 609.02 7.86
225.0 7902.26 7033.55 6093.22 504199 3789.75 2576.79 1511.70 584.07 6.47
247.5 7890.71 7075.14 6053.94 5028.12 3801.30 2632.24 1507.07 594.47 9.24
270.0 7285.38 6347.36 5256.85 422480 2967.48 183446 803.56 159.42 3.70
292.5 7310.80 6365.85 5356.20 4273.78 3017.15 1889.91 895.51 188.30 3.70
315.0 738242 6446.71 540934 4353.02 3143.76 197747 953.50 259.69 4.16
337.5 7426.32 6513.71 5476.34 4407.55 3314.50 20066.65 1025.59 289.49 4.16
360.0 7514.11 6557.61 5571.07 4502.05 3340.61 2155.14 1105.53 343.56 4.62

CH(°) 90.0 95.0 100.0 105.0 110.0 115.0 120.0 125.0 130.0
0.0 231 2.08 2.31 3.24 4.16 5.31 6.24 7.86 9.24
22.5 2.54 2.31 2.31 3.24 3.93 5.31 6.47 7.86 9.01
45.0 3.00 2.08 2.08 3.00 3.93 5.31 6.47 8.32 9.47
67.5 3.00 2.54 231 3.00 4.16 5.55 6.70 8.55 9.70
90.0 3.24 2.08 2.08 2.08 3.47 4.39 5.78 7.16 8.78
112.5 3.00 1.85 1.85 231 3.24 4.39 5.78 6.93 8.55
135.0 3.00 2.08 2.08 2.54 3.24 4.62 5.78 7.39 8.78
157.5 3.00 2.31 1.85 2.54 347 4.85 6.01 7.39 8.78
180.0 2.77 1.85 2.08 2.54 3.70 4.85 5.78 7.39 8.55
202.5 2.77 2.08 2.08 2.77 347 4.85 5.78 7.39 8.78
225.0 2.54 2.08 2.31 2.54 3.70 4.85 6.24 7.62 9.01
247.5 2.1 2.31 2.08 2.77 347 5.08 6.24 7.86 9.24
270.0 2.31 1.85 2.31 3.24 4.62 6.01 6.93 8.55 10.17
292.5 2.31 2.08 231 3.47 4.39 5.78 7.16 8.78 10.17
315.0 2.31 2.08 2.31 3.24 4.39 5.31 6.93 8.09 9.70
337.5 2.77 2.31 2.54 3.00 3.93 5.31 6.70 8.09 9.47
360.0 2.31 2.08 2.31 3.24 4.16 531 6.24 7.86 9.24

Shenzhen Belling Efficiency Testing Lab Co., Ltd
Tel:(86)755-21038430 www.bellingeel.com
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CH(°) 135.0 140.0 145.0 150.0 155.0 160.0 165.0 170.0 175.0
3

0.0 10.40 11.32 12.25 13.17 13.6 13.86 13.63 13.86 14.56
22.5 10.63 11.32 12.48 13,17 13.63 13.86 14.09 14.09 14.56
45.0 10.63 11.55 12.71 13.40 14.09 14.09 14.09 14.09 14.56
67.5 10.86 12.01 13.17 13.63 14.32 14.09 14.09 14.09 14.79
90.0 9.94 11.09 12.25 13.17 13.63 14.09 13.86 13.63 13.63
112.5 9.94 11.09 12.48 12.94 14.09 14.09 13.63 13.63 13.63
135.0 9.94 11.09 12.01 12.94 13.63 14.09 13.86 13.63 13.63
157.5 9.70 10.86 11.78 12.94 13.63 13.86 13.40 13.63 13.40
180.0 9.94 11.09 11.78 12.71 13.63 13.63 13.40 13.40 13.40
202.5 9.70 11.09 12.01 12.94 13.63 13.63 13.63 13.17 13.40

225.0 10.17 11.32 12.25 13.17 13.63 14.09 13.86 13.40 13.63
247.5 10.63 11.78 12.71 13.63 14.32 14.32 13.86 13.86 13.63
270.0 11.09 12.25 12.94 13.86 14.09 14.09 14.09 13.63 14.56
2925 11.09 12.25 12.94 13.63 14.09 14.09 13.86 13.86 14.79
315.0 10.86 11.78 12.71 13.40 14.09 13.86 13.86 13.86 14.79
337.5 10.63 11.32 12.25 13.17 13.63 13.63 13.86 13.86 14.79
360.0 10.40 11.32 12.25 13.17 13.63 13.86 13.63 13.86 14.56

CH(®) 180.0

0.0 14.67
225 14.67
45.0 14.67
67.5 14.67
90.0 14.67
112.5 14.67
135.0 14.67
157.5 14.67
180.0 14.67
202.5 14.67
225.0 14.67
247.5 14.67
270.0 14.67
292.5 14.67
315.0 14.67
337.5 14.67
360.0 14.67
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4 Additional Test

Electrical data at 277V

CHB3-200-D-MV-30K-170S

277

60

0.966

8.3%

CHB3-200-D-MV-65K-170S

277

60

0.969

5.5%

5 Performance Assessment

CHB3-200-D-MV- 3000 31318.13 202.84 154.4
30K-170S
CH%@;‘)%)SMV 3500 31842.14 " 203.56 "2 156.4 3
CH%;??%%MV' 4000 32366.14 ™! 203.56 "2 159.0 3
C%iéo?,}gsw 4500 32890.15 ™! 203.56 "2 161.6 3
CHB;?(’}??%EMV' 5000 33414.16 203.56 ™ 164.1 "
Cmf;éo??gsw 5700 33938.16 ™! 203.56 "2 166.7 "3
CHE:;IZ(O??ESMV 6500 34462.17 204.28 168.7

*1: This value is calculated and the calculation formula is as below:

31842.14=(34462.17-31318.13) /6+31318.13
32366.14=(34462.17-31318.13) /6+31842.14
32890.15=(34462.17-31318.13) /6+32366.14
33414.16=(34462.17-31318.13) /6+32890.15
33938.16=(34462.17-31318.13) /6+33414.16

*2: This value is calculated and the calculation formula is as below:

203.56=(202.84+204.28)/2

*3: This value is calculated and the calcuation formula is as below:

156.4=31842.14 /203.56
159.0=32366.14 /203.56
161.6=32890.15 /203.56
164.1=33414.16 /203.56
166.7=33938.16 /203.56

Shenzhen Belling Efficiency Testing Lab Co., Ltd
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Photo Document

****End of test report****
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