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TESTING Report No: NTCLR21010179
NVLAP LAB CODE 600150-0 Report Version: V1.4
LM-79-08 Test Report
For

ESPEN TECHNOLOGY INC

12257 FLORENCE AVE SANTA FE SPRINGS, CA 90670 USA

LED Tube

Model Name(s):
L24T8/8XX/9P-ID DE RF

Representative (Tested) Model:
L24T8/840/9P-ID DE RF

Model Difference:
1. XXrepresents CCT, can be 30 for 3000K, 35 for 3500K, 40 for 4000K and 50 for S000K;

2. Allis the same construction, except CCT.

Prepare by Review by:

Qn W bt Joo
Engineer: Alan Wang Technical Lead: Vincent Yuan
Date: 2021-02-02 Issue Date: 2021-04-29

Revised Date: N/A

Note: 1. The results contained in this report pertain only to the tested samples.
2. This report shall not be reproduced, no limited part or full, without approval of Dongguan New Testing Centre Co., Ltd

3. This report does not imply product certification, approval, or endorsement by NVLAP, or any agency of the Federal Government.
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Client Information:

N0

TESTING
NVLAP LAB CODE 600150-0

Report No: NTCLR21010179
Report Version: V1.4

Applicant Name:

ESPEN TECHNOLOGY INC

Brand Name:

ESPEN

Product Information:

Model Number:

L24T8/840/9P-ID DE RF

Product Type:

2’ T8 Lamp, Internal Driver/Line Voltage (UL Type B) Lamps

Rating Input:

100-277Vac, 50/60Hz, 9W

Declared CCT: | 4000K
Declared Light Output: | 1100 Im
Declared Beam Angle: | 180°

LED Manufacturer:

Shenzhen JuFei Optoelectronics Co., Ltd.

LED Model:

28353V 0.5W WhiteSMD LED

LED Quantity:

60 pcs

Test Information:

Standard Lamp:

Total Spectral Radiant Flux Standard Lamp, trace to NIST.
1. D908S for Gonio
2. D215S for Integrating Sphere

Date of Receipt Samples:

2020-12-12

Quantity of Receipt Samples:

1 pc

Sample Number:

201212003-S1

Laboratory Information:

Test Laboratory:

Dongguan New Testing Centre Co., Ltd

Laboratory Address:

3F, No. 1 the 1% North Industry Road, Songshan Lake Science & Technology Park,
Dongguan, Guangdong, China

Laboratory Contact Name:

Neil Zhong

Laboratory Contact E-mail:

Neil zhong@ntc-cert.com

Report Information:

Issued Date of Test Report: | 2021-04-29
Revised Date of Test Report: | N/A
Test Report No.: | NTCLR21010179
Remark (If applicable): | N/A
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TESTING Report No: NTCLR21010179
NVLAP LAB CODE 600150-0 Report Version: V1.4

Test Specification:

Date of Test 2020-12-18

Test Item . Total Luminous Flux
. Luminous Distribution Intensity
. Luminous Efficacy

. Correlated Color Temperature

1

2

3

4

5. Color Rendering Index
6. Chromaticity Coordinate
7. Fidelity Index

8. Gamut Index

9. Local Chroma Shift

10. THD and PF

Reference Standard IES LM-79-2008 Electrical and Photometric Measurements of Solid-State Lighting Products
ANSI C78.377-2017 Specifications for the Chromaticity of Solid State Lighting Products
CIE 13.3-1995 Method of Measuring and Specifying Color Rendering Properties of Light
Sources

CIE 15-2004 Technical Report Colorimetry

ANSI IES TM-30-18 IES Method for Evaluating Light Source Color Rendition

ANSI C78.77-10-2014 Harmonic Emission Limits — Related Power Quality Requirements

Test Methods:

1. Photometric and Electrical Measurements — Light Distribution 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 required Voltage and Frequency. It was stabilized before measurement was made.
Luminous Flux, Luminaire Efficacy and Zonal Lumen were calculated from the software taken at 1° vertical intervals

and 15° horizonal intervals.

2. Photometric and Electrical Measurements — Integrating Sphere Method:

Photometric parameters were measured using an integrating sphere, as spectroradiometer and software. The ambient
temperature condition inside the sphere was measured 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 require Voltage and Frequency. It was stabilized before measurement was made. Chromaticity
Coordinates, Correlated Color Temperature and Color Rendering Index were calculated from the spectral radiant flux

measurements taken at least 1 nm intervals over the rage of 380 to 780 nm.

3. THD and PF Measurements:
The sample was tested according to the ANSI C82.77-10-2014, the sample was operated at requirement Voltage and
Frequency, and was stabilized before measurement. The Total Harmonic Distortion was calculated from the Digital

Power Meter.
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TESTING Report No: NTCLR21010179
NVLAP LAB CODE 600150-0 Report Version: V1.4
Integrating Sphere Test Results:
Test Condition:
25.4 41.0 Face Down 90 10

Electrical Data:

120.0 60 0.0767 9.020 0.9757
Color Data:
4000
83.9
85
95
-11%

(0.3816, 0.3810)
(0.2242, 0.5036)
0.0016

Spectrum Diagram:

1.2+

380 580
Wavelength (nm)
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IES TM-30-18 Color Rendition Result:

Source:

Date:

Report No: NTCLR21010179
Report Version: V1.4

ANSI/IES TM-30-18 Color Rendition Report

1 CIE F1
2021/2/2

Manufacturer: ESPEN TECHNOLOGY INC

Model:

L24T8/840/9P-1D DE RF

Reference

Test

40%

Radiant Power
(Equal Luminous Flux)

30% A
20% A
10%
0%
-10%
-20%

480 530

Wavelength (nm)

630 680 730

Local Chroma Shift (Rcs 1)

-30% A
-40%

580 780

0.5

0.4
0.3 A
0.2
0.1 A
0.0 1
-0.1 A
-0.2 A
03 A
04 A

Local Hue Shift (Rps )

0.10

0.00
0.
0.03
-0.01
-0.02
0.01
0.0t
-0.07
-0.07

-0.16

0.06

0.12
0.14

0.07

-0.12

-05

Local Color Fidelity (Ryy)

81 84 go

4 5

g9 91 95 g3 90 g

6 g5 86 88

6 7 8 9 10 11 12
Hue-Angle Bin (j)

13 14 15 16

‘-.m:
g
€
2
K]
T
i
]
s
€
©
v
=
K-
S
8388580030 2NRARNANAARATIIST NN ATCBEBENRRRRYIBILIESIIRIAESR
P QA vt ittt ittt v vt O v it vt vt it vt i v v ettt vt et vt |
voLvoLvoLboLvbLvLLvLLLLLLLLLLLLLLVLLLLLLLLLLVLLLLLLVLLLLLVLLLLLVLLLLLVLLVLOLOL O
Notes: This is a recommended method for ¥ 0.3816
. . : CIE 13.3-1995
displaying ANSI/IES TM-30-18
: . 0. 3808 (CRI)
information.
u’ 0.2242 R, 84
v’ 0.5035 Ry 11

Colors are for visual orientation purposes only. Created with the ANSI/IES TM-30-18 Calculator Version 2.00.
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Spectrum Data:
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TESTING Report No: NTCLR21010179
NVLAP LAB CODE 600150-0 Report Version: V1.4
Goniophotemeter Test Results:
Test Condition:
24.8 49.1 Face Down 90 25

Electrical Data:

120.0 60 0.0767 9.020 0.9757
Goniophotometer Data:

Luminous Intensity Distribution Diagram:

LUMINOUS INTENSITY DISTRIBUTION DIAGRAM

— C0/180,107.9
— €30/210,134.6
— Ce0/240,188.2

AVERAGE BEAM ANGLE (50%):156.2 DEG/Z °/193-2
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TESTING Report No: NTCLR21010179
NVLAP LAB CODE 600150-0 Report Version: V1.4

Zonal Flux Diagram:

ZONAL FLUX DIAGRAM:

¥ co c4s 30 c135 c180 225 cz270 €315 ¥ @ zone @ total | ¥lum, lamp
10 216.8 220.1 223.4 221.2 218.7 222.2 224.3 221.1 0- 10 21.13 [1.89,1.89
20 202.5 214.4 224.9 217.5 206.1 217.7 224.7 214.6 10- 20 83.04 [7.41,7.41
30 180.7 203.6 223.3 208.4 185.6 207.6 221.8 203.0 20- 30 97.25 180.3 |16.1,18.1
40 152.9 1ee.7 218.8 184.5 158.7 183.0 216.1 187.4 30- 40 123.7 304.0 27.1,27.1
50 121.0 171.4 211.5 177.6 127.4 175.5 207.8 169.4 40- 50 139.4 443.5  |39.6,35.6
60 86.51 1583.2 201.8 158.2 93.27 156.5 197.5 150.8 50- €0 144.2 587.7

70 51.31 135.4 150.1 140.6 57.96 137.4 184.8 132.3 60- 70 139.2 726.9

80 19.67 117.8 175.0 122.5 25.19 117.8 167.6 113.5 70- 80 126.3 853.2

90 0.5554 99.19 155.0 102.8 1.263 97.05 146.1 92.30 80- 90 107.8 961.1

100 1.6€37 38.53 97.45 50.01 0.9488 30.41 53.04 30.21 90-100 73.14 1034 92.3,92.3
110 2.781 22.09 38.07 20.77 1.801 18.33 33.72 19.81 100-110 27.55 1062 94.7,94.7
120 4.058 17.61 29.38 17.43 2.839 16.14 27.11 16.17 110-120 18.23 1080 96.4,96.4
130 4.957 15.07 24.16 15.41 4.024 14.24 22.39 13.88 120-130 14.13 1094 97.6,97.6
140 5.901 13.31 19.95 13.82 5.209 12.71 18.43 12.37 130-140 1105 98.6,98.6
150 6.027 12.12 16.34 12.46 6.340 11.03 15.08 11.47 140-150 7.743 1113 99.3,99.3
160 6.524 10.99 13.37 11.30 6.509 10.28 12.38 10.37 150-160 5.003 1118 99.7,99.7
170 4.815 8.819 10.87 9.900 2.885 7.842 10.03 6.703 160-170 2.502 1120 99.9,99.9
180 0.0000 0.0000 0.0000 0 4.302 4.302 4.302 4.302 170-180 0.6145 1121 100,100
DEG LUMINOUS INTENSITY:cd UNIT:1m

Isocandela Diagram:

90
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TESTING Report No: NTCLR21010179
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Luminous Distribution Intensity Data:

Table--1 UNIT: cd
C (DEG)

y (DES o 15 | 30 | 45 | 60 | 75 | 90 | 105 | 120 | 135 | 150 | 165 | 180 | 195 | 210 | 225 | 240 | 255 | 270
0 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 221|221
5 220 | 220 | 220 | 221 | 222 | 222 | 222 | 221 | 221 | 221 | 221 | 221 | 221 | 221 | 222 | 222 | 223 | 223 | 223
10 217 | 217 | 218 | 720 | 222 | 223 | 233 | 223 | 232 | 221 | 220 | 21% | 215 | 220 | 221 | 233 | 223 | 224 | 324
15 211 | 211 | 214 | 718 | 221 | 224 | 224 | 224 | 222 | 220 | 217 | 215 | 214 | 216 | 218 | 221 | 223 | 224 | 225
20 20z | 204 | 209 | 214 | 219 | 223 | 225 | 224 | 221 | 218 | 213 | 209 | 206 | 210 | 214 | 218 | 221 | 224 | 225
25 192 | 155 | 202 | 210 | 217 | 222 | 225 | 223 | 219 | 214 | 207 | 201 | 197 | 202 | 207 | 213 | 219 | 222 | 224
30 | 181 | 185 | 193 | 204 | 213 | 220 | 223 | 221 | 216 | 208 | 200 | 192 | 186 | 133 | 200 | 208 | 215 | 220 | 222
EL 167 | 173 | 184 | 197 | 209 | 217 | 221 | 219 | 222 | 202 [ 151 | 181 | 173 | 181 | 150 | 201 | 211 | 217 | 219
40 153 | 160 | 173 | 189 | 203 | 214 | 215 | 215 | 207 | 155 | 181 | 168 | 159 | 169 | 180 | 193 | 205 | 213 | 216
45 137 | 145 | 162 | 180 | 157 | 210 | 215 | 212 | 202 | 186 | 170 | 155 | 143 | 155 | 169 | 185 | 199 | 209 | 212
50 121 | 131 | 150 | 171 | 191 | 205 | 211 | 207 | 196 | 178 | 158 | 141 | 127 | 141 | 157 | 175 | 193 | 204 | 208
55 104 | 115 | 137 | 162 | 184 | 200 | 207 | 202 | 189 | 169 | 146 | 126 | 111 | 126 | 144 | 166 | 186 | 198 | 203
€0 86.5|100.0 125 | 153 | 178 | 194 | 202 | 196 | 182 | 159 | 133 | 110 |93.3| 110 | 132 | 156 | 178 | 192 | 137
€5 68.8|84.4 113 [ 144 | 171 | 189 | 136 | 150 [ 175 | 150 | 121 |54.875.6(94.2| 119 | 147 | 171 | 186 | 191
70 |51.3/65.5) 102 | 135 | 163 | 1682 | 150 | 184 | 167 | 141 | 105 |79.3|58.0|78.6| 107 | 137 | 163 | 179 | 185
75 |34.6/55.6/91.3| 127 | 155 | 175 | 183 | 177 | 159 | 132 |97.9|64.7|40.9|63.6|95.5 126 | 154 | 170 | 177
80 19.7|43.8 81.6| 118 | 147 | 166 | 175 | 168 | 151 | 122 |87.4|51.325.2(50.1|84.5 118 | 145 | 161 | 168
85 7.33|34.472.4| 108 | 137 | 157 | 166 | 159 | 141 | 113 |77.1|39.911.7(38.4|73.6 107 | 135 | 151 | 157
90 0.56|26.863.9(99.2| 128 | 146 | 155 | 148 | 131 | 103 |67.3|30.11.26(28.3|63.697.0| 124 | 140 | 146
95 1.18|16.144.4(76.7| 110 | 131 | 144 | 136 | 121 [92.2|57.7|22.60.65[18.5|45.6/72.0(57.9 | 104 | 110
100 1.64(9 4623 8(38.5|57.678.6(97.5 90.5(80.5|50.0|26.6(5.82 | 0.95(8.18(20.1/30.4(43.7 |50.6(53.0
105 2.20(7.76/17.7|27.1|38.3 | 45.0|49.2 44 6(37.6|25.8 |16.2 |6.56 1.38 |5.82|14.021.8|30.6 36.2 (336
110 2.78|7.5815.5(22.1(31.5/36.2|38.134.8(29.2(20.8(12.9|5.76/1.80(5.21(11.7 |18.9|26.2 | 31.0(33.7
115 :3,44 7,64:14,2 13.3 27,6:31,5 32,5:3n 3[25.6|18.7(11.7 |5 75:2,25 5.27 1n,3:17,4 23.5|27.8|30.0
120 4.06|7.86/13.3|17.6|24.8 | 28.2|29.427.2(23.2(17.4(11.3|6.09 | 2.84(5.59|10.5 /16.1|21.5/25.2[27.1
125 4.57|8.15/12.7(16.2|22.6/25.5|26.624.8(21.3(16.3 (11.0|6.493.41(5.92(10.215.1|19.8/23.0|24.6
130 4.96|8.4412.2(15.1|20.6/23.2|24.222.6(15.7(15.4|10.8|6.64 | 4.02[6.00(5.9114.2|18.3 | 21.0(22.4
135 5.57|8.74/11.8(14.1|18.8/21.0|22.0/20.7[18.2|14.6|10.6|6.77 | 4.65[6.13|9.6513.4|16.5/19.2(20.3
140 5.90|8.9911.5(13.3[17.1/19.1[19.9 18.9[16.9[13.8 10.5|7.31 |5.21|6.72|9.54/12.7|15.6 |17.4[18.¢
145 5.80|9.1811.2(12.7|15.4/17.3|18.017.2(15.6(13.1|10.3|7.73|5.77(7.10(9.31/12.0|14.4/15.9(16.7
150 6.03|9.33/10.9(12.1(13.815.7|16.3 | 15.7[14.4[12.5|9.75|7.86 | 6.34[7.34(7.6911.0|13.3 | 14.5[15.1
155 | 6.30|9.3710.7|11.6(12.3/14.2|14.814.3|13.4(11.8|7.72|7.47 |6.82|7.49|7.42|10.4/12.3|13.2|13.6
160 | €.52|9.2210.3|11.0(10.9/12.9|13.413.0|12.4(11.3|9.36|7.18 | 6.51|5.99|8.17|10.3|11.5|12.1|12.4
165 5.47|6.678.23(8.28(7.729.92(12.111.9(11.5(10.7 |9.67|7.47 |3.61(5.45(7.96/9.53|10.5/10.9|11.2
170 4.81|5.74/7.78(8.82|9.42 10.3(10.9 10.6(10.3(9.90|9.38|7.80 | 2.89(4.39|6.04 | 7.84|5.23 | 9.82[10.0
175 2.85|3.836.08(8.34|9.43/9.78|9.95/9.77[9.44|8.29 |6.48|5.04 | 3.64[3.61|3.54/3.76|4.41/4.97[6.36
180 0.00|0.00)/0.00(0.00|0.00/0.00|0.00)/0.00(0.00|0.00|0.00|0.00)4.30(4.30]4.30/4.30|4.30)4.30[4.30

Table--2 UNIT: od
C(DEG)

y (OEE 285 | 300 | 315 | 330 | 345
0 221 | 221 | 221 | 221 | 221
5 223 | 223 | 222 | 222 | 221
10 224 | 223 | 221 | 219 | 218
15 224 | 222 | 219 | 215 | 212
20 223 | 219 | 215 | 210 | 205
25 221 | 216 | 203 | 202 | 196
30 | 219 | 212 | 203 | 153 | 185 |
35 215 | 207 | 196 | 183 | 173
40 211 | 201 | 187 | 172 | 160
45 207 | 195 | 173 | 161 | 146
50 202 | 188 | 163 | 149 | 131
55 196 | 182 | 160 | 136 | 115
€0 190 | 174 | 151 | 124 |39.6
€5 184 | 167 | 142 | 112 |83.9
70 | 177 | 159 | 132 | 100 |68.9
75 | 169 | 150 | 123 |89.5(54.8 |
80 155 | 141 | 113 |79.3|43.0
85 145 | 131 | 103 |69.5(33.4
30 137 | 119 |92.3 |59.9|25.4
95 91.5|73.050.3|32.3|13.3
100 48.4[41.5/30.2(20.1 8.41
105 37.5(32.823.4(16.07.14
110 32.3(28.319.8(14.3 | 6.98
115 :za.a 25.2(17.713.2|7.04 | | | |
120 26.0(22.8/16.2(12.4|7.24
125 23.6|20.714.9(11.97.43
130 21.4[18.913.9(11.4/7.73
135 15.4[17.1/13.0(11.16.01
140 17.6[15.5/12.4[10.8 | 8.13
145 15.9(13.9/11.9|10.5 | 8.21
150 14.4(12.411.5(10.2 8.23
155 |13.0/11.0011.1/%.92 8.12
160 |9.14|8.70|10.4/3.437.67
165 9.96|7.686.63|5.88 |5.11
170 9.93|9.22 | 6.70 |4.49 |4.62
175 4.29|2.64/1.84[1.58 | 2.21
180 4.30]4.30£.30|4.30 4.30

THD and PF Measurement Test Results:

Electrical Measurement:

277.0 60 0.0356 8.880 0.9006 17.88
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Photo of Sample:

)
0
TELITH.F 67 8 AP 1P L P 0 W PO T

IS AP P A A

0 10
IR AT AL L A A A AP L

]
5 T TR A A

—

: ! PREAnRnAERImnnaInnInAanannnanhn

5
0 4 5w m 1 n s 0% g
u1 spusudin g ps o nnude s
%170 70 A7 1 7 1R P 1 L U 11T S P PR T R R S R R R PR PR R R TR R AR R

Page 10 of 11

Laboratory: Dongguan New Testing Centre Co., Ltd
Address: 3F, No. 1 the 1% North Industry Road, Songshan Lake Science & Technology Park, Dongguan,
Guangdong, China
Tel: 86-769-22212079
Website: http://www.ntc-cert.com



N}

TESTING Report No: NTCLR21010179
NVLAP LAB CODE 600150-0 Report Version: V1.4

Equipment List:

NTC-F01-001 Goniophotometer System 2020-11-12 2021-11-11
NTC-F01-006 2.0 meter Integrating Sphere 2020-11-12 2021-11-11
NTC-F01-012 Standard Lamp 2020-11-12 2021-11-11
NTC-F01-013 Standard Lamp 2020-11-12 2021-11-11
NTC-F01-031 Digital Power Meter 2020-08-22 2021-08-21
NTC-F01-019 Temperature & Humidity Meter 2020-11-13 2021-11-12

**********End Of Report‘k*‘k‘k******
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