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Electrical Characteristics of Commercial LED Flat Panel

Lights during Dimming Process
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Abstract

This paper measures the electrical characteristics of 100%, 75%, 50%, 25%,
10%, and 0% of the rated power of commercial LED panel lights, and observes the
power factor, current total harmonic distortion, and conversion efficiency. The
measurement results of 10 sets of LED panel lights show that the electrical
characteristics at rated power all comply with safety regulations, but when dimmed
to less than 50% of rated power, many electrical characteristics do not comply with
safety regulations. In addition, the rated power of commercial LED panel lights is
designed to be below 40W. Although they can operate on 230V, their power factor,
current total harmonic distortion, and conversion efficiency are worse than those

operating on 120V.

Keywords: LED panel light, power factor, current total harmonic distortion, and

conversion efficiency
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22 A[6] LED fhRRFRYE NV REE
(8) MEhe-1, ZEETHR 21W, iTouch FEE

Vi(rms) Pi (W) li(tms) | PF |[iTHD | Po | Vo(dc) | To(dc) n
& (mA) o) | W) | (V) | ma) | (%)
100% | 21.20 | 178.74 | 0.988 7.26 | 17.48 | 33.22 | 526.20 | 82.45
75% | 15.86 | 134.62 | 0.981 8.99 | 12.69 | 32.74 | 387.40 | 80.01
120 50% | 10.58 [ 9243 | 0.954| 1586 | 790 | 32.12| 24590 | 74.67
25% 529 | 49.38 | 0.891| 2023 | 3.04| 31.32| 97.00|5747
1000 &k ok Rk ok ok ok ok ok
0% 1.58 | 2432 0.542| 53.55 0| 5548 0 0
100% | 21.52 | 100.89 | 0.928 | 11.00 | 17.47 | 32.18 | 525.80 | 81.18
75% | 1552 75.51 | 0.894| 16.08 | 12.09 | 32.62 | 370.50 | 77.90
230 50% | 10.56 | 55.60 | 0.826| 1597 | 7.58 | 32.05|23640(71.78
25% 5.33| 3855|0601 2088 | 3.06| 31.30| 97.66| 5741
1000 F*k *k Bk % B Fk *k Fk
0% 142 | 21.66 | 0.284 | 33.39 0] 5513 0 0
(b) Frh-2, #EETHER 21W, iTouch FEHE
Vi(rms) Pi (W) litms) | PF | iTHD | Po | Vo(dc) | Io(dc) n
) (mA) ) | W | ™ | ) |
100% | 21.06 | 177.08 | 0.990 | 6.61 | 18.52 | 42.68 | 434.00 | 87.94
75% | 15.56 | 130.07 | 0.996| 597 | 13.65 | 42.21 | 323.50 | 87.72
120 50% | 1047 | 8746|0997 540 | 9.03| 41.73 | 216.30 | 86.25
25% 517 44.00| 0978 5.87| 4.13| 41.03| 100.69 | 79.88
10% 227| 21.26| 0.888 | 8.86 136 | 39.62| 30.14 | 5991
0% 0.58 | 13.08 | 0.371| 39.22 0| 5041 0 0
100% | 20.97 | 93.44 | 0976 | 6.39| 18.46 | 42.59| 433.40 | 88.03
75% | 1531 | 82.72 | 0.805| 4834 | 13.17 | 42.11 | 312.80 | 86.02
230 50% | 10.81 | 58.18 | 0.808 | 32.82 | 9.04 | 41.69 | 216.70 | 83.62
25% 5.14| 3040 | 0.735| 2040 | 3.68 | 40.94| 89.98|71.59
0% 0.79 | 12.00 | 0.286 | 28.57 0] 5041 0 0
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(C) Mghe-3, BEE TR 18W, iTouch FE: (9) Wake-8, BEETHR 23W, iDriver HY:
Vi(rms) Pi (W) Li(rms) | PF |iTHD | Po | Vo(de) | Io(dc) | 7 Vi(rms) Pi (W) Titms) | PF | iTHD | Po | Vo(dc) | Io(dc) n
) (mA) (o) | (W) | (V) | my) | (%) W) (mA) ) | (W) | (V) | mA) | (%)
100% | 18.10 | 151.47 | 0.995 | 8.70 | 15.88 | 41.92 | 378.70 | 87.73 100% | 22.44 | 189.68 | 0.986 | 11.61 | 20.05 | 42.78 | 468.80 | 89.35
75% | 1349 | 113.11| 0993 | 8.12| 1176 | 41.57|282.90 | 87.18 75% | 17.47 | 147.01 | 0990 | 10.58 | 15.64 | 42.39 | 369.10 | 89.52
120 | 50% | 9.09| 77.23|0980| 7.26| 7.76 | 41.16| 188.40 | 8537 120 | 50% | 11.77| 98.95| 0.991 | 9.64| 1047 | 41.87 | 250.00 | 88.95
25% | 459| 4236|0902| 1035 | 3.57| 4059 87.9877.78 25% | 5.89| 51.53|0952| 7.39| 496| 411512052 |84.21
100o EEd *¥ EEd 3k *¥ *¥k F%k ¥k 1000 ok ok R ®k L ek sl kK
0% | 057| 1340|0356 51.81 0] 50.10 0 0 0% | 032] 7.62| 0355 54.60 0| 5207 0 0
100% | 17.98 | 86.25| 0.906 | 9.07| 15.74 | 41.89 | 375.80 | 87.54 100% | 22.29 | 102.71 | 0.944 | 11.67 | 20.06 | 42.78 | 469.00 | 90.00
75% | 1347 | 69.25| 0.846 | 13.95 | 11.58 | 41.52|278.80 | 85.97 75% | 1749 | 88.20| 0.862 | 36.70 | 15.56 | 42.38 | 367.10 | 88.97
230 | 50% | 9.06| 5231|0753 2557 | 7.41| 41.09 | 18027 |81.79 230 | 50% | 11.74| 75.72| 0.674 | 48.98 | 10.00 | 41.82|239.10 | 85.18
25% | 452| 3521|0558 5210 | 2.84| 4043 | 70.30|62.83 25% | 5.97| 4037|0643 | 4354 | 448 | 41.07 | 108.96 | 75.04
1000 ek sk sk ook sk sk ok ok 1000 Fk £ 3 F% ok F¥ L Fk ok
0% | 0.62| 1113|0241 34.86 o 5009 0 0 0% | 050| 9930218 33.53 0| 5210 0 0
(d) mgher-5, = Lh 21W, iTouch #H: (h) Wghe-9, EE T 23W, iDALI FEk
Vi(rms) Pi (W) litms) | PF |iTHD | Po | Vo(dec) | Io(de) | n Vi(rms) Pi (W) licms) | PF | iTHD | Po | Vo(de) | Io(de) | n
) (mA) ) | W) | W) | ma) | ) W) (mA) @) | W) | (V) | ma) | )
100% | 2128 | 179.43 | 0.988 | 824 | 17.62 | 35.60 | 494.90 | 82.80 100% | 22.91 | 195.44 | 0976 | 1837 | 2018 | 42.38 | 471.10 | 88.08
75% | 1545 131.53 | 0.978 | 11.34 | 11.55 | 33.99 | 33520 | 74.76 75% | 16.89 | 143.10 | 0.982 | 17.32 | 1442 | 4230 340.70 | 85.38
120 | 50% |10.51| 9172|0954 | 1801 | 5.88| 3194 | 176.38 | 55.95 120 | 50% | 1135 | 96.02 ] 0.985 | 17.00 | 941 | 4177 225.20 | 8291
25% | 539 | 50.86| 0882|2977 | 1.52| 2971| 4755|2820 25% | 539 | 4762 0943 | 1656 | 357 | 4059 | %798 | 6623
10% ** ** ** *k ** ok ** ok 10% sk ke ok ok P x% ok k&
0% | 187| 2645|0587 60.18 o 5511 0 0 0% | 105 2044 0429 | 5135 o s027 0 0
100% | 21.17 | 99.59 | 0.924 | 14.62 | 17.61 | 35.62|494.40 | 83.18 100% 12273 | 103.88 | 0.951 | 14.55 | 2016 | 42.84 | 47050 | 88.69
75% | 15.67| 77.50 | 0.879 | 20.64 | 12.64 | 33.80 | 357.70 | 80.66 75% 11733 | 83.16 | 0909 | 1525 | 14.84 | 4236 | 35040 | 85.39
230 | 50% | 1041| 55.80 | 0.811| 2573 | 7.88 | 33.06|23520]75.70 230 [ s0% | 8321 505710717 | 3607 | 635 2137 | 15095 | 7494
25% | 526 | 36.03|0.635| 3045 | 3.18| 3127| 99.01 | 60.46 250, . o E— P E— " P E—
1000 o * E o * * i . 1000 *k £ ¥k ¥k F¥ ¥k Fk £ 3
0% | 196| 2429|0351 3456 0| 5549 0 0 oo | 126 1427 o353 | 7Lis o 5026 0 0
N7 V== Y H H = N VA
() Whts-6, EE 1% 21W, iDriver Hi (i) FiliE-10, 4555 4OW, ZigBee 3
Vifms) | Pi(W) ) lifms) | PF )\ iTHD | Po | Vo(de) | To(de) | m Viqms)| Pi(W) |Tims)| PF |iTHD| Po | Vo(de)| Iotde) | 1
) (ma) (o) | (W) | (V) | my) | (%) ) (mA) @ | W | W | ma) | co
100% | 21.01 | 179.40 | 0.976 | 17.21 | 18.76 | 42.07 | 446.00 | 89.29 100% | 37.64 | 316.92 | 0989 | 1130 | 3240 | 30.82 | 637.50 | s6.08
75% | 1584 | 134.51| 0981 | 16.19 | 14.16 | 41.72 | 339.30 | 89.39 759 12950 | 24936 | 0985 | 1277 | 2537 | 50.15 | 305.90 | 36.00
120 | 50% | 10.63| 9049 | 0978 | 15.04 | 9.40 | 41.31|227.60 | 8843 120 | 50% | 2125 | 181011 0978 | 1472 | 1785 | 4936 | 361.60 | $4.00
5% | 534| 48.26|0921) 12.68) 450] 4072] 11408430 25% | 10.50 | 92.61] 0944|2129 | 7.93| 480016513 |75.52
10% | e e o . 10% | 4.19| 4557 0.765| 51.27 | 203 | 46.64| 4342|4845
0% 0.28 7.36| 0319 53.40 0| 51.54 0 0 0% 1.68 | 24.33| 0.577| 95.92 0| 67.16 0
100% | 20.74 | 96.50 | 0.934 | 16.53 | 18.57 | 42.08 | 441.30 | 89.54 100% | 37.22 | 171.63 | 0.943 | 16.42 | 3236 | 50.84 | 636.70 | 86.94
75% |15.52| 76.77| 0.879 | 1540 | 13.81 | 41.70 | 331.20 | 88.98 75% | 3022 | 14257 | 0.922 | 19.58 | 26.03 | 50.20 | 518.50 | 86.14
230 | 50% | 1048 | 57.98 | 0.786 | 1647 | 9.05| 41.27|219.20 | 86.35 230 | 50% | 18.90| 96.63 | 0.850 | 30.26 | 15.48 | 49.10 | 315.20 | 81.90
25% | 5.80| 39.59| 0.637| 40.61 | 4.50| 40.72 | 110.37|77.59 25% | 9.25| 67.81]0.593| 68.83 | 629 | 47.74 | 131.79 | 68.00
1000 ek ok ez sl ok ook sk ool 1000 Ll L e e ok L e e i s
0% | 039 9.68|0.174| 27.11 ol s1.14 0 0 0% | 1.51| 18.14 0.361 | 81.37 0| 67.06 0 0
(f) ahes-7, % Thak 30W, DC 0-10V F't
Vi(rms) Pi (W) Li(tms) | PF | iTHD | Po | Vo(dc) | Io(dc) n m N \%:él: gﬁ
™) (mA) @) | W) | W | ma | @
100% | 29.80 | 251.03 | 0.989 | 4.80 | 24.20 | 34.59 | 693.30 | 81.21 1040 AR RSB A5 5 B A8 BT Ty
75% | 22.78 | 193.01 | 0983 | 578 | 17.75 | 33.91 51680 | 77.92
120 | 50% |15.54 | 133.78 | 0968 | 7.94 | 1109 | 33.06 | 32830 | 7136 | S SR M BN T & 2240 > {H 8% 2 4H E THER50% B
25% | 740| 68.85|0.896| 13.59| 3.55| 31.81]109.58 | 47.97
o | oo e el e e e R (R BREIR A2 - IR LED
0% | 329| 5678 | 0483 89.25 0| 5217 0 0
100% | 29.85 | 142.74 | 0.909 | 8.63 | 23.83 | 34.54|683.60 | 79.83 | SZHGIEEHEIRENZETEAOW DUF - #fEw] DUEE(E
75% |22.13 | 11172 | 0.861 | 1175 | 16.61 | 33.79 | 485.00 | 75.06
230 | 50% | 1508 | 8522 0769] 1657| 9.97| 3290 | 29650 | 6611 | AETH =230V » HINRKNE -« EiRLEE L H ~ &
25% | 7.53| 5843|0560 | 2644 | 288 | 31.67| 89.64 | 3825
0% | v | e e = e e e | HORCRESERIREAE T 120V = - PERRRITHY R
0% | 339 4284|0344 3575 0| 5052 0 0

A LED SR (IMW) R R o (15
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A research on the impact of sports and leisure behaviors and

work stress on the quality of life of elementary school teachers in

Tainan City
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Yi-Sian Lin, Department of Leisure and Sports Management, Dawan Elementary School

Abstract

The purpose of this study is to explore the relationship between sports and
leisure behaviors, work stress and quality of life of elementary school teachers in
Tainan City, and to explore the relationship between sports and leisure behaviors,
work pressure and quality of life of elementary school teachers in Tainan City using
different background variables. This study used elementary school teachers in
Tainan City in 2024 as the parent group for purposive sampling. A pre-test
questionnaire was conducted in January, and a total of 100 questionnaires were sent
out, and 64 valid questionnaires were returned. A total of 312 formal questionnaires
were sent out from February to March, and 299 valid questionnaires were collected.
A questionnaire was used to conduct exploratory factor analysis, descriptive
statistics, factor analysis, reliability analysis, validity analysis, independent sample
t-test, single-factor variance analysis and regression analysis using SPSS version
21.0 software suite. The conclusions are summarized as follows:

1. From the research results, we can know that the participation rate in sports
and leisure activities of elementary school teachers in Tainan City is generally low;
their perception of work pressure is also low, and their quality of life is moderately
satisfactory.

2. There are significant differences in sports and leisure behaviors between
different genders; there is no difference in age; there is no difference in different
marital statuses; there are some differences in different education levels; there is no
difference in different teaching years.

3. There are some significant differences in work pressure among different
genders; there are some differences among different ages; there are no differences
among different marital statuses; there are no differences among different
educational levels; there are some differences among different teaching years.

4. There is no significant difference in the quality of life between different
genders; there is a difference in age; there is a partial difference in different marital
statuses; there is no difference in different educational levels; there is a partial
difference in different teaching years.

5. The sports and leisure behaviors of elementary school teachers in Tainan City
have no significant impact on work stress, but they have a positive and significant
impact on the quality of life; the work stress of elementary school teachers in Tainan

City has no significant impact on the quality of life.

Keywords: Leisure sports, Work pressure, Quality of life
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