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THE DESIGN AND CONSTRUCTION OF AUTOMATIC 3 SPEED SOLAR
PANEL CLEANING MACHINE CONTROLLED BY MICROCONTROLLER
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Abstract
This paper presents the design and construction of automated 3 speed level solar panel cleaning machine
controlled by microcontroller with pulse width modulation at 30, 60 and 100 percent to clean solar panels instead

of humans. It consists of a charging circuit 2 drive motors, 1 brush motor, 1 solenoid valve, indicator light and
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Arduino Mega 2560 microcontroller circuit. This solar panel cleaning machine can move in 2 directions are
longitudinal walk of the panel forward and backward with 2 DC motors and 2 cut-off limit switches, the unit can
polish the solar panel by 1 DC motor connected to the brush set. There is a solenoid valve for cleaning water.
There is a wireless light that shows the working status of the machine and shows the battery level in 3 levels are
full, middle, and low. The microcontroller will order the drive motor and brush motor to work. The solenoid valve
will work with an indicator light. From testing, it was found that on dry areas the solar panel cleaning machine can
move forward and backward as needed. In wet areas, the solar panel cleaning machine can move but there will
be a slight interruption of the unit because the drive wheels are so slippery that they can't carry the machine to
move easily. The brush and brush motor test shows that if the brush is attached, the brush motor speed will
decrease due to the motor being loaded. In the actual test drive, the speed of the brush motor will decrease
according to the frictional area and efficiency test of the automatic solar panel cleaning machine for unclean panels
will be 62.06 percent efficiency and for clean panels will be 95 percent efficiency, making it safe and saves a lot of
human labor.

Keywords: Solar Panel Cleaning Machine, Pulse Width Modulation, Microcontroller
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A3 2 MINAFOLAMNLTIV I TIBANANULTIIHNAN

ﬂ%z:'i‘ﬁ ﬂ'J'lNL%’)iall (RPM) Llidﬁ% (V) NIsLa (A)
1 361 12.21 5.01
2 361 12.21 5.01
3 360 12.20 5.00
4 362 12.22 5.02
5 361 12.21 5.01
aae 361 12.21 5.01

A13799 3 NTNAFALANLIVILUTIVANANNLTY GGG

asaf AMAL52501 (RPM) W39 (V) nssud (A)
1 375 12.01 5.41
2 374 12.02 5.40
3 375 12.00 5.41
4 376 12.01 5.42
5 375 12.01 5.41
aae 375 12.01 5.41

' [ v tdl o A‘ 0‘4’ et 1 -dl s ni 0/ =3 z;
NNMINARaLAIANUTMUNTAANTZAUNIARATUNT 3 T2AU WU NREUUIH PWM N3cQUAINNULINIGN

azldnauiSisauiads 207 RPM Agwaim PWM finanuisitiunans azlaannuiiiseuiads 361 RPM waz

'
@

a
sty

3

[ { { { o a [ e
4.2 ms‘nmaanmwLi'amsmﬁauﬁmaoLﬂ%mmmﬁummmummaé’uaamﬂmﬁtmuamfuum

10 PWM ﬁm’mﬁ'sgaq@ azldanuisisaulady 375 RPM
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Eﬂﬁ 12 PUYNMINARELANNLIINMIIAROUNY AN Lﬂ%a\‘i'ﬁ’]ﬂ’l']ll GERRAN] LﬂjﬂgLLﬁ\‘l mﬁ@ﬁ

P = A a o = o A & o
M99 4 ﬂ’J’]&JL‘S’Jﬂ’]il,ﬂaauﬂi:@‘l_lﬂ’n&lL‘i’)"lla\‘il,l,ﬂi\‘i“ll@"(lﬂ’a’mm’a@n

ki1 H11ek)

asafi 4 4 1281 (s) A5 (mis) w3 (V) NIZUE (A)
Laaawi (m)

1 1 15.09 1/15.09 12.52 4.26

2 1 15.02 1/15.02 12.51 4.27

3 1 15.01 1/15.01 12.52 4.25

4 1 14.82 1/14.82 12.53 4.26

5 1 15.12 1/15.12 12.52 4.26
Li}aﬂ 1 15.21 1/15.21 12.52 4.26

A159N 5 ANULTINTAREUNTTALANNLSIVBILYTITANANNLTILIUNAN

A% ij WTS 1281 () A8L52 (mis) w39AH (V) NIZUE (A)
Lo (m)

1 1 15.00 1/15.00 12.21 5.01

2 1 15.03 1/15.03 12.21 5.01

3 1 15.01 1/15.01 12.20 5.00

4 1 15.04 1/15.04 12.22 5.02

5 1 15.03 1/15.03 12.21 5.01
Lilalil 1 15.02 1/15.02 12.21 5.01
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A151917 6 mwLfnmﬂﬂﬁauﬁizéfumwL%mammiw‘"ﬂﬁmwSagaqﬂ

assf i,: zm:]i 1281 (s) A5 (mils) wIIAH (V) NITUA (A)
LARDUN (M)

1 1 15.01 1/15.01 12.01 5.41

2 1 15.02 1/15.02 12.02 5.40

3 1 15.02 1/15.02 12.00 5.41

4 1 15.03 1/15.03 12.01 542

5 1 15.04 1/15.04 12.01 5.41
LQ?;EI 1 15.02 1/15.02 12.01 5.41

INNIINAFOULNOWIANNLIINITLAROUNVBILATDININANNRZDIALHNILTASLRIDNNADUUL DA I UNG 92WUTN
di o 6 a 6 s ER Y a =3 di d' dl A = d’ >
LATBIINAMU R ABKNILTRALRIAATWULDA I UNA zRANUIIMIARaUNLALLaRY 0.066 LNATABIUIN NIzAU
AN TITAANNIIFINAINTTLFLREAY 4.26 A FANSINTLAREUNLALLaRY 0.067 LWATARIUIN NIzaU
ANV UTITamNUS N UnaINAINIILELR Y 5.01 A kaziniui3insiafeunlasiads 0.067 WaTAaIMN
ﬁim”umwl,%'sLL&JNﬁ@mwﬁagoq@ﬁ@hmnmmﬁﬂ 541 A
43 NIINAFDUNIITINIBEATDININAMNFZDIAURILEAALEIDIN AL UL D A L1361
RINITNAROUNITHNIIIREIATINNIAINNRZAIALHNILTARLRIDNNATUUU A IUNA LA NAROUNITHE®
e Wi suKILTasuRIaNAa SN bl lavinanuazea T U s UNULRILTR A LEIaNNA I NHINAINNRZ8NAG Y
A o [ a 6 a wa o I3 @ <& t2 a
LATBINN AN RO ALNILTAALFIDNNATUUU DA LU 6 I@Ummimuuuﬁnﬂma;ﬂaﬂszLLaVI,W'ﬁwLLazLL'smuVI,Wﬁw
291381 8.30 — 12.30 . IUN 5 LUBIB% W.7. 2564
FUI U TRNTA NN BV AN EZ D10V ILHILTASLFIANNALANNENNTT
N = (P,—P)/P x 100 + (100) %
AWIUTLENTAWNYN ANV ELENAVDILHNITRABRIDNNATINNINNNT
N = (P,—P)/P x 100 + (100) %
NRUA bt
N fa desEnTmwiraimasisianfagninanuszanamaiaiasinaugzea
P fia drasiwihanasgiuainlssnn
A o s 6 a rq‘ o v di )
P, fig 189 MR NUHILTARLFIAATNTINANNFZEIAMLATBITINANNEZENN

P, fia Mad Wi LRI Tasuadanfinen bl ldvnanuazena
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@139 7 MINAFELMITNNWATEINANUELDAUKILTAS LRI ANSUULEALNR

< Ao
AWNNI

M oo 29 ve . NRAI
uaslailavinauazena (P) waaf lasunisriauazena (P,)

AN UaIM
#2010 . . o . s AN
nszudalinn  wssanliny  masiuiy  aszualddh  wssanlih  Araslnn

WY dz010
(A) v) (W) (A) v) (W)
(W)
1 5.80 27.00 156.60 7.50 36.40 273 116.40
2 5.60 27.20 152.32 7.60 37.90 288 135.68
3 5.50 27.10 149.05 7.90 38.50 304 154.95
4 5.40 27.30 147 .42 7.90 38.50 304 156.58
5 5.70 27.40 156.18 7.90 38.50 304 147 .82
A3197 8 MINAFALMITNNWLATDITNANNFE LRI TR LFIaN AT IS A sz anT A
I
& d . 9199971 uwslalazana RHIFZDIA
@as9Nvi L L
UszansnIn UseaNSAN
PRRYY
% %
gxaim A v w A v w A ' w
W9
1 8 40 320 6.6 30.1 198.6 62.06 7.5 36.4 273 85.31
2 8 40 320 6.6 30.1 198.6 62.06 7.6 37.9 288 90.00
3 8 40 320 6.6 30.1 198.6 62.06 7.9 38.5 304 95.00
4 8 40 320 6.6 30.1 198.6 62.06 7.9 38.5 304 95.00
5 8 40 320 6.6 30.1 198.6 62.06 7.9 38.5 304 95.00

4.4 N1INAFAIVITYLLIAN ﬂ’ﬁsl?gi’\i']%

A1379N 9 NINAFDULIIAUVBILUALADT

STAULSIARULALADT

1281 (W) 5¥AU LED Auang N9
(Tad)
0 12.89 ENTHE) Haudna
10 12.74 ERTER audnd
20 12.68 ERTER audnd
30 12.39 EERR audnd
40 12.15 qndo9 audné
50 11.96 qUa audnd
60 11.57 qUa #aulné
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=

A 1 A o a = a o A = '
NATNN 9 Lﬂuﬂﬁ‘ﬂ@]ﬁa‘uLLU@]L@]QSI@]F;IE]VJ@]WWJT] 10 4N ABDI 60 U7 LLIIABLLALADINLIRT 60 YN Bel

u

11.57 1aé susnbulaandnd

5. una;gﬂ

INNITNAFOULATAINNIANUATAIALKILTARLRIDNATLUUDALUIA TWUIN L vINNIINagaUNITAR WA
VAR DOURAIUUNWNLAT LATINNANNRZONALNILTRRLFINNATRINITOLAROUNLAWAYN DOUTAI bAAY
TUsunIunfinua by S1MTUUWARILD N LATa9rNANNRE NALKNILTARLFIDNNAIRINITOLAROUN LALEALLAANS

A & @ A v o A A ' o A A A o &
az@;@maamsaamﬂuamuaamnaamumaauamﬂummmwnmmsaamaauﬂvlﬂvlmzmn NMINAFALNDLADST
wU9TA WAzLUTITAARINTNFARY TITALEIAINNITIVAINLA 0T WU TITAITANRI LikaIaNNaLABIAN YU viaa
WAL BYINNIINAFIUAUITIANNTITOUVDINOLADI LU TITAILRARIANLITIFIANI UV INUN L arinnIITnagauen

= o A, £ & ) f A o A o & o o <
anuTndssdaauszauniuwadund 3 52U 92 Wudn NI PWM Aiszauaniuiid azldanusiseu
l@afe 207 RPM o PWM fiaa1at5210wnatd a2 lanaui5asauiads 361 RPM uasa o PWM

P = [y = a 4 o A = A A 4 o
Y]ﬂ’J’]llL‘S’JgOEJ@] ﬁ]zvl@lﬂ’é’]NLi’Jiﬂ‘UL%ﬂﬂl 375 RPM LUaNIMIN@gauLNaBnINMULIINILARAUNVBILATBINIAIMY

2 &

RZDIALKNILTARLRIDNATUULIALHAIA LATBINNAINNURZDIAUNILTARLEIANAASUULBA I UNG azdiad13159m3
indaufilagiads 0.066 lWATADIWITA NszauauSIudssTannuEdAaNITuaaiy 4.26 A SAu59Ms
nAauilagiads 0.067 LwAsAaIWT NszauauiindssTaniuisi i wnarsfidanizuaiads 5.01 A uas
fanusimsedouilasiads 0.067 LWATAaIWT ﬁi:@”umwm%’;LLﬂiaﬂ@mwSagaag@ﬁmm:uamﬁm 5.41 A
L84l DN NINAFE UM ITNNMAZ 89NN ANUEL BN ALRILTASLEIaN AN LU LB I A w52 BT nm WSUUNS
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