\"\‘Ill.l i"{‘?’f

N\ MVIAG 2

Deliver TESTING N
NVLAP LAB CODE 201074-0 Derjpl W

Photometric Test Report

Relevant Standards
MIES LM-79-2008
MANSI C82.77:2017

W
'

)

,q:'i.’

Prepared For
Espen Technology Inc.

12257 Florence Ave. Santa Fe Springs, CA 90670
Maofu, 021-33507615*8009, maofu@espentech.com

Prepared By
Deliver Co., Ltd.
Block 11, 78 Keling Road, SSTP, Suzhou, China
0512-66801950,kevin.jia@szdeliver.com

Project Number
DLF2109109

Report Number
DLF2109109-1a

Test Date
2021/9/24
Issue Date
2021/10/11
Prepared By Approved By
o
Wﬂ_ﬁr E-Hrﬂ Z‘}M{ %w‘./\ %/\- 12N
Wangzun Zhu Kevin Jia

The results contained in this report pertain only to the tested sample.
This report shall not be reproduced, except in full, without written approval of Deliver Co.,Ltd.
This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP.

Doc No. : DLFLAB-ZY-01-28 Version:1.0 Page 1 of 15

\ s



Deliver TESTING E ;

\-‘1" l'“‘

ilm

¥ "f'.-,
\u ':“

1]

NN E
NVLAP LAB CODE 201074-0 "nh.r..\ﬂ‘
1.0 Test Summary
DLC Technical Requirements v5.0
T8 Two-Foot Linear Replacement Lamps
2-lamp External Driver Lamp-Style Retrofit Kits (UL Type C)
Requirement Category Test Method Requirements Test value
Luminaire Output (Im) IES LM-79-2008 800 1331
Luminaire Efficacy (Im/W) IES LM-79-2008 120 133.3
Beam Angle IES LM-79-2008 =140 196.4
0
Total Harmonic Distortion (A%) ANSI C82.77:2014 20% 120V 6.78%
277V 11.70%
Power Factor ANSI C82.77:2014 0.9 120V 0.993
277V 0.934
: IES LM-79-2008 1345
Lamp light output (Im) CIE 13.3-1995 800 1206
, IES LM-79-2008 133.17
Lamp Efficacy (Im/W) CIE 13.3-1995 120 136.50
+
Allowable CCTs* (K) IES LM-79-2008 7step | 3045:175 3007
7 step 5029+355 5017
- IES LM-79-2008 82
>
Minimum CRI CIE 13.3-1995 =80 33
- IES LM-79-2008 3
>
Minimum R9 CIE 13.3-1995 =0 5
Minimum Rf ANSV/IES TM-30-18 =70 gj
- 96
Minimum Rg ANSV/IES TM-30-18 =89 %
-12%
IES Rcs,hl ANSI/IES TM-30-18 | -12%<IES Rcs,h1<+23% 129,
- 0
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2.0 Test List
Test Item Test Test Date Model Number Sample No.
L24T8/830/8P-XT (2N) Al
1 Integrating Sphere Test 2021/9/24
L24T8/850/8P-XT (2N) A2
2 Goniophotometer Test 2021/9/24 | L24T8/830/8P-XT (2N) Al
L24T8/830/8P-XT (2N) Al
3 THD and PF Test 2021/9/24
L24T8/850/8P-XT (2N) A2

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: L24T8/830/8P-XT (2N)
Electrical Specification: 120-277V,60HZ
Fixture:

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

4.1 Integrating Sphere Test - 3000K

Model No. L24T8/830/8P-XT (2N) Sample ID. Al
Opreate time Stabilization
(Min.) 9 time (Min.) 70
Temperature Humidity
°C) 25.1 (%RH) 52.0

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
276.98 60 0.039 10.1 0.934
Test Result
CCT (K) CRI R9 Duv THD
3007 82 3 0.00077 11.70%
Lamp Light Lamp Efficacy
Rf Rg IESRes,hL | output (im) (Im/w)
84 96 -12% 1345 133.17
Doc No. : DLFLAB-ZY-01-28 Version:1.0 Page 4 of 15
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4.1 Integrating Sphere Test

_Besults
Sl Dal-Bulion
4 x Spectral values
za
EE, z= g
"E‘ 2a J
3 ]
| g 3 DominantWavelength 582.07 nm
X o ] Purity 0.512
i = ] PeakiVavelength 802.87 nm
R Radiznt Power 3.903
am = == e
Vo e Width50%:
Spectral Distribution
Color Coordinates =T
Comelated Color Temperal 2007 K
o 04353 u: 0.2508 u: 0.2508
0.4018 0.2488 0.5202
CRIDA 80.0 CRIDS 3.0 =
CRIDZ 20.4 CRI10 78.3
CRID2 B8.2 CRI 79.8
CRIDE ED.D CRI12 71.2
CRIDE B0D.8 CRI13 B2E
CRIDE B3.8 CRI14 B85
CRIDT 1.8 CRI15 72.3 *
CRIDE 57.1 CRI18 89.9
ResultsCRI B1.8 FlanmxDistance T.TE-D04
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4.1 Integrating Sphere Test
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30-18 Calculator Version 2.0

Created with the ANSI/IES TM-

lors are for visual orientation purposes only.
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4.0 LM-79 Measurement and Test Results

4.1 Integrating Sphere Test - 5000K

Model No. L24T8/850/8P-XT (2N) Sample ID. A2
Opreate time Stabilization
(Min.) 9 time (Min.) 70
Temperature Humidity
°C) 25.1 (%RH) 52.0

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
276.95 60 0.040 10.3 0.935
Test Result
CCT (K) CRI R9 Duv THD
5017 83 6 0.0023 11.47%
Lamp Light Lamp Efficacy
Rf Rg IESRes,hL | output (im) (Im/w)
84 96 -12% 1406 136.50
Doc No. : DLFLAB-ZY-01-28 Version:1.0 Page 7 of 15
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4.1 Integrating Sphere Test

Besults

Tt Dalnfuton

- z Spectral values
E S
o=
|3 = 3 DominantWavelength 570.28 nm
LIETE Furity 0.108
E 451.57 nm
if = 3

e —— Radiant Power & 202

“oa =m &m ma
iz WidthS0%:
Spectral Distribution
Color Coordinates EiEE T
Comelated Color Tempersi BT K
o 0.24E81 u: 02095 u" 0.2095
0.3582 ’ 02248 v 0.4BER

CRI01 81.2 CRI02 5.8 =
CRIOZ B8.8 CRI10 T34
CRIO3 93.6 CRI11 520
CRIO4 828 CRI1Z 52.8
CRIOS 822 CRI12 83.2
CRIOS g4.4 CRI14 28.8
CRIOT 88.2  CRIS 75.2 *
CRIOE 88.0 CRI18 73.2
ResultsCRI 832 FlancDistance 2.2E-002

Doc No. : DLFLAB-ZY-01-28 Version:1.0 Page 8 of 15



.:.r/_rp_’ &} u\\\\

N £
= =3
- -
= =
= ﬁ.h
= =
mruv :M. %9- 600~ ©
' y /...arb. %C cro 0
" | %Y 600" 1
ﬂw %8 a
%S v0°0 ]
% ST'0 ]
M %5 £1°0 B
c
m %8- 90°0 o @
Q
- %9 © Mb
=] <
O« %t ~ 4
—JZu .2
Q9 i
W w %T 700 n
I} %0 80°0 <
- m
um %t zro o
o %8- 900 ~
m %TT- -
= < o
= SEEESEEEE 533335332038

(3y) Aapiy JojoD [eao]

o
R
M o
_ IR
o
r 8
g
: o
4 e I 8 _
o g
oL
et g
g
[0) 5
— F R m
o £
e o
Q [ ¥
w o
o [ <
n o
= ] E8B8RBISAB/RS"°
s O o ey (59'y) Ayjapi4 s|dwes 1o
m 19Mod ueipey Y) Mspld sjdwes Jojoy
Q
o
c
—
<

CIE 13.3-1995

(CRT)

83

Ry

0. 3451
0. 3562
0. 2096
0. 4869

X

This is a recommended method for

displaying ANSI/IES TM-30-18

information.

Notes

¥

’

u

>

v

30-18 Calculator Version 2.0

Created with the ANSI/IES TM-

lors are for visual orientation purposes only.

Page 9 of 15

1.0

DLFLAB-ZY-01-28 Version

Doc No.



i
@ “\\‘\"I 'P“”"/

S
NVLAD e
TESTING TN
NVLAP LAB CODE 201074-0 “Aerfygl W
4.0 LM-79 Measurement and Test Results
4.2 Goniophotometer Test - 3000K
Model No. L24T8/830/8P-XT Sample ID. Al
(2N)
Opreate time Stabilization time
(Min.) 90 (Min)) 70
Temperature Humidity
0) 25.1 (%6RH) 52.0

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

. Voltage |Frequency| Current Power
Condition (Vac) (H2) A) Power (W) Factor
WROST
CASE 277.08 60 0.039 10.0 0.935
Test Result
Luminous Efficacy
Flux (Im) (Im/W) Beam Angle
1331 133.3 196.4

: DLFLAB-ZY-01-28 Version:1.0
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4.2 Goniophotometer Test
Zonal Lumen Summary
-/+180
90
UNIT:cd
— 04180, 195.4
C3og210, 171.7
—C60/240, 122.6
0 Ca0/270, 107.0
AVERAGE BEAM ANGLE (50%) :149.4 DEG
Isolux Plot
0s.0'  s2.5'R Ifo. o0l DIsz. g l05.0°
121 T 77T 1 |_ T 7177 _|4'3-'3'3m— 3% 0.07371x 0.00E844fc
i _ 5% 0.12281x 0.01141fc
10s.0 |_ T T 1T 1T —|3*-':"3m— 10% 0.24561x 0.02281%c
S o 0
a:..a'|—-|——l— 16.00m
262 I—J|— 5.00m
;._.;.-I—|— 0.00m
L
26.2 | -l— 5.00m
aE.a'|7‘|_ 16.00m
'?8.7'|_‘|_ 24.00m
N 1 Y O O O

A I Y O I A

131.2° 40_.00m
32.00m 1l€.00m 0.00m 16.00m 32.00m

MOUNTING HEIGHT: 32" (10.0m)

I_
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4.2 Goniophotometer Test

Zonal Lumen Summary

T Co C4a5 cgo C135 C180 C225 cz70 C315 T < zone < total | ¥1lum, lamp
10 245.6 241.0 238.0 235.8 243.1 243.7 244 .4 246.2 0- 10 23.32 23.32 1.75,1.75
20 243.0 230.3 220.3 227.8 237.9 235.4 232.5 240.4 1= 2o 67.50 90.82 &.83,6.83
30 237.3 214.4 194.9 210.9 225.7 220.8 211.0 228.9 20— 20 104.& 195.4 14.7,14.7
40 228.7 1%4.7 163.7 1%0.6 218.5 201.4 181.5 212.5 20— 40 131.1 326.6 .M_p.m_..m_n.m.
50 217.0 172.7 128.3 168.1 204.4 178.6 145.3 152.7 20— 50 145.2 471.7 .mm_.m_..wm.m.
&0 202.3 145.9 50.89 144.8 187.4 154.0 105.& 171.0 50— €0 146.5 6l8.2 46.5,46.5
70 185.4 127.9 53.71 122.2 168.5 125.2 63.59 148.8 €0- 70 137.0 755.2 56.8,56.8
BO 166.8 108.1 22.52 101.9 148.5 106.5 24.76 127.7 70— BO 119.9 B75.1 &5.8,65.8
80 147.6 51.55 10.59 84.77 129.0 B87.52 2.178 109.0 B0- =0 100.& 875.8 73.3,73.3
100 128.6 78.31 10.63 T1.37 111.1 72.78 6.797 93.20 g0-100 84.49 10&0 79.7,79.7
110 111.0 68.18 5.981 61.47 55.22 62 .03 5.258 80.45 i00-110 70.8 1131 _ B5,85 _
120 55.31 60.78 3.013 54.37 81.41 54.67 0.7975 70.44 110-120 §.44 1150 .mm.._p..m.n._n
130 B1.51 55.62 3.82% 45.45 65.84 4520 0D.2786 62 .83 130-130 47.55 1237 _ 53,93 _
140 69.96 51.49 3.004 45.81 &0.00 45.597 0.3444 55.60 120-140 37.52 1275 55.8,55.8
150 60.45 4% .02 1.222 44.15 51.54 45.35 0.3567 51.5%7 140-150 27.66 1302 97.9,97.9
160 51.22 46.85 0.3986 41.03 47.31 44 .39 2.0B4 45.06 150-1€0 18.29 1321 59.2,599.2
170 41.08 35.64 0.3440 10.50 29.30 24.25 3.121 29.37 1€0-170 8.863 1329 99.9,99.9
180 0.2553 0.2821 0.2708 0.2465 0.2453 0.2689 0.2891 0.2612 170-180 1.146 1331 100,100
DEG LUMINQOUS INTENSITY:cd DUNIT:1lm
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4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
Model No. L24T8/830/8P-XT Sample ID. Al
(2N)
Temperature Humidity
¢C) 25.1 6RH) 52.0

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
119.93 60 0.084 10.0 0.993 6.78%
276.98 60 0.039 10.1 0.934 11.70%
Doc No. : DLFLAB-ZY-01-28 Version:1.0 Page 13 of 15
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4.0 LM-79 Measurement and Test Results
4.3 THD and PF Test
Model No. L24T8/850/8P-XT Sample ID. A2
(2N)
Temperature Humidity
¢C) 25.1 6RH) 52.0

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 0.085 10.1 0.993 6.76%
276.95 60 0.040 10.3 0.935 11.47%
Doc No. : DLFLAB-ZY-01-28 Version:1.0 Page 14 of 15
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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

kkkkkkkkkkkkkkk End Of Test Report******************
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