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Abstract

This paper presents analysis of the effect on electrical power quality
from electrical energy saving techniques problem with brightness reduction
technique of LED (Light-emitting-diode) monitor. Which experiment would
use a personal computer with a 19-inch LED monitor that was commercially
available in the markets which compared the results before and after using
the LED brightness reduction technique with carried out various
measurements electrical and power quality, such as the power consumption
(watts), power factor, total percentage harmonics distortion of current and
voltage and then would be calculated as the electricity saving value and
calculate electricity cost. The experimental result showed that the maximum
electrical energy saving was 9.38% and 15.63% due to the reduction of LED
lishting at 25% and 50% respectively and effects the quality of electricity in
the topic of power factor, total percentage harmonics distortion of current
and voltage was not very different.
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Failofinnsun3Bnns Replace FeflaTldanegeunniiosdnsdng q dafleuld
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Failo

1. Tuasainediann

2. ANUAZIBENgS
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A19199 1 lnezlnsun1snnaes

a1y 318N13YAUNTAIANN 9 AIANEIN9DNINAUNGD (%)

1 CPU unit only -

2 LED Monitor only 100
3 CPU+LED 100
4 LED-dim25% 75
5 LED-dim50% 50
6 CPU+LED-dim25% 75
7 CPU+LED-dim50% 50
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FEn1saniiunisneassazusenavlumensuiiamesdiuyanadiuiu
11A%89 (CPU Unit) nazldaenw LED vuia 19 82 $7u3u 1 98070
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A189 %ﬂ%m%@ﬁLﬂiwﬁ@mm‘WiWﬂﬁ (Power quality analyzer 51 FLUKE 43B)
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7i 220 Taad Fawandlunmi 3

AN 3 DANABURADSVLA LED vu1a 19 §7 Minunlglunisnaass
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1. wan1siamalniiln (Ardaslndinnuslaa: Power consumption wagamUsenau

AN489: Power factor)

POWER 10 POWER 16

A 6 Afdaliin wazA FUsznauiidawas CPU unit only, LED only
ey CPU unit+LED

POWER 18

118w
244 uva
c 1,3 UAR

iy

AN 8 A& NN wagAdIUsEnaUR1§9vee CPU unit+LED Dim 25%
wag +Dim 50%
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AT 9 AUaSIFuARATINYRIF Y UIUSUNIUTISHBRNANTE LA W3O %THD,
Y89 CPU unit, LED only wag CPU unit+LED
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AT 10 ANLUBSIEUANATINT BT YIUTUNINNSUBTNANTYLE N30 %THD,
289 LED+Dim 25% ag LED+Dim 50%
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Y89 CPU unit, LED only tag CPU unit+LED
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999 LED+Dim 25% gy LED+Dim 50%
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namnanIsnaaedlunnd 6 51 14 wanslifdiuarmdsluindivslaa
A1RIUTENBURIEY ANUBSITUANATINVRIF IS UNIUBISNDTINdn T LA
%38 %THD; WagAUasiuAnasINYa I uTUNIUENSHaTdndl s unSe %THD,
Tagadng 9 Asaldanunsaduildluniss Wenisdseudiounanisia fauans
Tumn597i 2

15197 2 Mddlndausine Alasiduanisusendandsaulnda Power
factor %THD; wag %THD, YIABUNALADSNLLTIDNIN LED NlTmAaian1sanan
ANUAINUDIDDAN

Power Energy Power THD; THD,

vy nems W) saving (%) factor (%) (%)

1 CPU unit only 45.0 - 0.63 76.5 1.8

2 LED Monitor only 100% 17.5 Base A 056 775 20

3 LED-Dim25% 11.8 32.57 0.48 80.3 2.1
(Ref. Base A)

4 LED-Dim50% 8.8 49.71 0.44 83.2 1.9
(Ref. Base A)

5 CPU+LED 100% 64.0 Base B 0.63 76.5 2.0

6 CPU+LED-Dim25% 58.0 9.38 0.63 75.4 1.9
(Ref. Base B)

7 CPU+LED-DIim50% 54.0 15.63 0.63 75.6 2.1
(Ref. Base B)

MQJWEJL‘WG’J

Ref. Base A : @ﬂlﬁ Power (W) AiuansinaifisiUSoutiiou Energy saving iU Base A

Ref. Base B : 9;]?’1'1 Power (W)

= =

WANANLTLUIBULBY Energy saving 11U Base B
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NAADY

3750l

n13RaN15ANElUNITNAABIA5199 2 wansrn1susTaadidalni
wagAnUesifuanisusendandsanuladi Ardausenaunids Power factor
A1 %THD; wazA1 %THD, Januinluaiuvas CPU unit only axuslaafidlnil
45 a6 wazludinvesannin LED monitor only finnaauadng 100% azuilaa
A&l 17.5 Sad wazuiian CPU unit wadesaufuaenin LED azuslna
fdslnisndudu 64 ad fwansnsilieudioulunmd 15 Tnedasuszneu
sl 0.63

dlonnasinisanAimuaIIeLanIzannIn LED adfl 25% wazii 50%
wuhansaannsuslaandslninaslaann 17.5 Ind wide 11.8 06 uay 8.8 Tns
mudu Fsdadunsusendemdsnlniilegsis 32.57% uay 49.71% audnd
TngAmUsEnaufIdlinianasaniy 0.56 anaaieadniias Ao 0.48 way 0.44
MUENU LazANUDSITUANATINYBIF Y 1MSUNINENSHBNNENTEUWE Y50 %6 THD;
aedudniion 110 77.5% \Ju 80.3% waw 83.2% nuddu druAefifudinasay
Yoy s UNIUEeTindus It vise %THDV Tufldasuwlasiidntenun 4

TndudiewiisnisanfiauaIwesenm LED anresauiu CPU unit
Jududanad uasnansenuiiindudoguainlii lnsawisauanadunss
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Msarsimviulaninendans | U 21 adudl 1 unsiau - dquiey 2564



Advanced Science Journal, Vol. 21 No. 1, January - June 2021

o o P . '
wan1susendanasulnivesas LED (%) ioanA1na1uai1998nIw LED

49.71

45

50Energy Saving (%)

40

35

30

Base

LED-100%

LED-Dim25%

LED-Dim50%

AN 16 NTINWUIBULABUAI Energy saving ¥8999A LED 191115 Dim
Wasad199 25% uag 50%

v o o ; :
nan1sUssndanasnulnihvesyn PC. (%) Waanr1au&ad199801W LED
Energy Saving (%)
50
45
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15.63
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9.38
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0 T
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91namd 15 89 17 wansliifiunsiviiionnen CPU unit uidesiuiu
9907% LED #iflnsanaainuadneues asil 25% wazdl 50% wuinaiuisaanns
WBlaatadliinadldan 64 Sod wide 58 6 waz 54 Yad muddu Fadadunns
Usendandanulniilaaadia 9.38% wag 15.63% sudwiu Inerdiusznauigs
fiaindud 0.63 wazAnUesifudnasiuvesdyyiusuniusnsuedndnssud
%58 %THD, anaufigadntes 910 76.5% tJu 75.4% uay 75.6% A1ua1auU
AUANUBSIIUANATINYRId U IUTUNIUBISNOTNALTIAY %58 %THD,
Tufidwdsunlandntosun g

Mndeyarng 9 dsfildnaunludsfu dmniinsfiansudniFemils

1Y A

fiddann e Arlddnedesnlniihfiagseadualddneuszsiluniazfiou Fedn
mnfiarsanalifilaedszana wisniieas 4.5 U
Tnoneufiunesdruyanailisruiuonin LED vuin 19 1 asuiing
Aaalui 64 W
Frugldnutuas 8 dalusdetu warldou 30 Yuseidou szfuaAnd
arlnliiidosdne sowiou Fwaunsi 1
[(64 Wx8 hr.x30 Days)

1,000
= 69.12 UMADLIBU

alifidesdnedefiou = ] X 4.5 Baht/unit (1)
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A1919% 3 Fregranisauinalnilsolfiou wazarlwindsendald (umn)
mudursnsidaunsuimesdiuyana (PC) ldaeamyila LED uagld

WALANISANAIAINNEIN9D LED (U1/bhaw)
$17U  PCwith LED PC with LED PC with LED  PC with LED  PC with LED

Lﬂ%lax‘i PC (64 W-Base) -Dim 75% -Dim 75% -Dim 50% -Dim 50%
(Lﬂ%la\‘i) (un) (Save 9.38%) (Save 9.38%) (Save 15.63%) (Save 15.63%)
: Aoy : il : flaLiau : fial
() (um) (um) (um)

1 69.12 6.48 77.80 10.80 129.64
50 3,456.00 324.17 3,890.07 540.17 6,482.07
100 6,912.00 648.35 7,780.15 1,080.35 12,964.15
150 10,368.00 97252 11,670.22 1,620.52 19,446.22
200 13,824.00 1,296.69 15,560.29 2,160.69 25,928.29
250 17,280.00 1,620.86 19,450.37 2,700.86 32,410.37
300 20,736.00 1,945.04 23,340.44 3,241.04 38,892.44
350 24,192.00 2,269.21 27,230.52 3,781.21 45,374.52
400 27,648.00 2,593.38 31,120.59 4,321.38 51,856.59
450 31,104.00 2,917.56 35,010.66 4,861.56 58,338.66
500 34,560.00 3,241.73 38,900.74 5,401.73 64,820.74

9NA15199 3 Fregensiwmailiiireeu wazalniiivsendald
muduuresnsidnuneuiiamesdiuyana (PC) Aldaenm LED waglénaia
NM5anA1AINNAI1998998 LED TnsAnilusiaalniindiuiuuimdediow Samui
L9gdlen Energy Saving e 1 giin dleand1Auaineaenin LED wdae 75%
LA 50% Wigd 9.38% war 15.63% winndnsldmauiimasdiuyanadiuauuin 9
W& 1 Aisuau 500 1A3es Azanunsatieanaiddnelduinds 38,900.74 vde
Weu uag 64,820.74 vinsaiiauls mudidu lngludsadudilddnglunisamnu
T 9 i
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drunansznudenunnmalwii delfinadanisananuaineenmueiinesuin
LED Sumuin ¥i1l¥An Power factor fiA1NANT 0.63 waznansznude
ANUBS I HUANATINVDITY Y INTUNINENSNBTNdn T ua ¥S8 %THD, anawiies
Entes 990 76.5% «Ju 75.4% uag 75.6% anuddu fudunansenuludauaniia
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nansenula o faA1 Power factor, THD; way THD, Lo
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diuyanania PC Mmewaianisananualnvsnnueinaivia LED luseau
fisnzan Aouszann 25% Tsazliinafgaludunsusendandanud 9.38%
Tngmennlifinsudulluuunsdlanianuained 50% J938n15walia Dimmable
W3on1sankATEdNe nioninasainsiiaouaines LED 4 Lﬁuiﬁﬁﬁﬂiﬁémﬁq@
anunsasiléviud lddimsasmu ldidedlddela q Sndadunistisausnaiom
Alfnuneuiunaidiuyana uazlidrudigannisudesingiounsyan Jsdeladn
Junstheantymannizlanfousnmanilae

nnAnssuUsEnA
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