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Abstract

This project aims to study on the design and feasibility study for building cleaning robots for
solar farm and solar rooftop. The goal is to build prototype for cleaning robot that can be
implemented in field tests and can be affordable for economic aspects. The cleaning robot for solar
farm is a modular robot that was to design a universal module for transmission and manipulation
that can be used with different length of solar panels and different arrangements in solar panel.
Since there are various configurations for arranging the solar panel, this robot can be modified using
an advantage of modular robots. The principle of working is to clean a solar panel with water, spiral
brush, and rubber sweeper. The cost for this prototype is in the range of 70,000 to 100,000 THB that
can be return within 6 months for 1 MW plant. The modular concepts were validated for the solar
panel with a range of 1 to 4 meters in both testing and field environments. On the other hand, the
cleaning robot for solar rooftop is a mobile robot that can be moved in any direction on solar panel.
The robot is controlled by wireless controller with fall detection avoidance. This robot has a cost
around 150,000 THB and it can be implemented on household by lifting up in the installation phase.

The target applications for these two designs can be extended for a full cleaning system for

solar farm, solar rooftop, and floating solar panels in future.
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(10) v1%392U89 Matt Burke, Ryan Greenough, Daniel Jensen, Elliot Voss, 2016, Solar Panel Automated

Cleaning Environment
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Property

Value

M/mm* 2

M/ A

M/mm* 2

kg/m*3

M/mm* 2

MSmm 2

Elastic Modulus 190000
Poisson's Ratio 0.29
Shear Modulus 75000
Mass Density 8000
Tensile Strength S17.017
Compressive Strength

Yield Strength 206.807

M/mm* 2

Thermal Expansion Coefficient

1.8e-05
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&, o o . . . . A 1Y v
NnuurintmMInazauludas SolidWorks Simulation Static Test 44 lanatduaiutdn (Stress) 184

TUNAFILANUAIND 4.14 LAz lAANANNLENA2TIN (Total Displacement) VaITUNARALANNATNA 4.15

URES (mm)
0.008
l 0.008
| Q.007

. 0.006

. 0.006

. 0.005
0.004

0.004

§ 0.003

L 0.002
0.001

0.001

0.000

317 4.14 MInaReUANNAL (Stress) VaIlATIRETIINAN

von Mises (N/mm~2 (MPa))

1178

I 1.081
" 0563

. 0886
_ 0789

. 0691

0594
0497
0399

L 0302

0.205
0107
0.010

—J- vield strength: 206,807

317l 415 MINARBUANNLEUAITIW (Total Displacement) V8ILATIRTIIWAN
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@ o LA A A A a
Displacement) l@uninatdvadlasdainanan 28 0.008 AARINAT T9 FUAULAFFAN (SUS304) &

' o

o aa [ . ' = v [
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NNINARBY SolidWorks Simulation Static Test szs'Jwﬁams'ﬂ@aawﬂm:ﬁvjuam‘fag}uuuwwxjaﬁ
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Property Value |Units
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NN INaRaulauMTIFLTIGUIUIA 5.4 KPa UBLNKNIZANAUT 6 DARLNAT N9 1 LNAT LA
817 2 LAY Lﬁagmwﬁu (Stress) V2ITUNAFALANAN LAz lAFNANNLEUAITIN (Total Displacement)

Yy A o <& o o ¥ o , { ,
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27.313
25.037
22761
. 20485
. 19200
15.933
13.657

11.381

6.829
4.552
2.277

0.001
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gﬂﬁ 4.18 NINAFDUANULEUAITIN (Total Displacement) VBILNKNTZAN

BINRIINNIINATALAINLAU (Stress) TBIRAHNIZAINAIININAFOLUNWLHILTASULFIDN ST
AFIFAUII VO UVDINTZIN FadudrunisBanunsausuriinin Sanudseioa (Stress) ag;ﬁ' 27.313 MPa
uazda1uLewa1973 (Total Displacement) “uaaLLNunszaﬂIu@‘iWLL%mﬂawﬂuamciumzﬁmag'ﬁ' 4.910
AaRLNGY
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NNUUNNINaFa LU LABUANULAK (Stress) MNATWN 4.17 NUNITNARBLANLAY (Stress) VBIUH®
AI2ANIAINT 4.17 WATANUEWAITIN (Total Displacement) AUATWA 4.18 ALUAITNARBLANNLEUAL

974 (Total Displacement) 2aduHunszanluning 63 uazthundSouifsunuluaen s

von Mises (N/mm” 2 (MPa))

0.000

Max; 0.002
0.000
> 0.000
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URES (mm)

l -

31 4.20 MINAFEUANUULEAITIN (Total Displacement) VoITRINYUBUATINARILUKHLNTZN

NAIINNINARDUAULAK  (Stress) °uaaﬁmﬁfﬂvjuyu@i‘ﬁﬂmaauuumm:aﬂﬁﬁwmmaauLmuu,m

a = a A I o 1 et ot :‘ b = v ltﬂl
LTQQ{LLNG?J’WW]ET?JW]ESGE?@U?L’JM"UEJU"HBdﬂit‘ﬂﬂ Fadudunisianuniausuinnngn JanuLan (Stress) 8N

0.002 MPa uazANuLEUAITIY (Total Displacement) UaItRINYUEUATINARILUUHLNTZIN UGN

nma‘nadLLNuni:ﬁmagﬁ 0.000 JaALuNT

A1519N 4.2 MUSpusunInesay SolidWorks Simulation Static Test 289LH®NTZAN

N1IN@RAU SolidWorks

Simulation Static Test

. AULAW (Stress) ANMULEHAITIN (Total
VILNWNIEIN
Displacement)
Standard IEC 61625 27.313 MPa 4.910 UARLUAT

(LW390% 5.4 KPa)

ﬁwﬁnﬁuwﬁﬁnmwuuﬂu 0.002 MPa 0.000 JRRLNAT

A32aN (47 Dlan3iv)
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LTRALEIDINIAY LNAANUAINLAK (Stress) BET 27.313 MPa 38 UNBUNUEIMUNTBIR WU UATINARIUY
WHWNIZAN 47 Alansy iaaNuLAn (Stress) Wed 0.002 MPa uazluanuuaualsiu (Total Displacement)
@13 Standard IEC 61625 LAWNIZANNIININATILUNBLNILTARLFIANAASIAAANNLEWATIY (Total

. v Al A a A A a o 2 Y ' A ' A '
Displacement) 8¢i11 4.910 J88LUAT mamamwnumwuﬂmamum@i’ﬂnﬂmummuﬂimﬂ NRAfa LHWNIZIN
JA1a1NLe A3 (Total Displacement) YN 0.000 Jaiuas ﬁmgﬂ‘lé’iﬂ ﬁumuﬁmmmﬁnmuuuﬂu
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Specifications

Length
Width

Height
Total weight

[=]
@
=

Brush width
Brush diameter

emote Control

Wireless Range

Power Line

(Battery)

Climbing capacity
Speed
Safety sensor

Photosensors

31]‘?; 4.22 Specifications maaﬁuﬂuﬁ
1. utsandsznaudn 3 #aunan Ao
1.°1qj@1°ﬁ'mﬂ§iau(é"a) RNTDDNBALEN b 4 70
2. 0 ANNAzD1A(LLTI) 2 79
3.galaRaIman(IUeTAAILgN)
2. Taglassaiuiu DL AUULAZAUALLAT

3. g@ﬁam‘"mﬂ’%aﬂﬁuamai{ DC 24V. 31w 4 62 Jas 8

4. q@LLﬂNﬁwmwa:m@lﬁuama% DC 24V. 31%42% 4 62

1ATINIINA W URULLATBII NI ITUYN AU RZDIALKILTRALFIDNN AL

1179 mm.
1300 mm.
236 mm.
47 kg.
1044 mm.
150 mm.

220V to 24V
(2 x 5200mAh 24 V)

15°

30 m/min

4 positions

(2
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if (Xbox.getAnalogHat(LeftHatX, i) > 7500 || Xbox.getAnalogHat(LeftHatX, i)
< -7500 || Xbox.getAnalogHat(LeftHatY, i) > 7500 || Xbox.getAnalogHat(LeftHatY, i)
< -7500 || Xbox.getAnalogHat(RightHatX, i) > 7500 || Xbox.getAnalogHat(RightHatX, i)
< -7500 || Xbox.getAnalogHat(RightHatY, i) > 7500 || Xbox.getAnalogHat(RightHatY, i) < -7500) {
if (Xbox.getAnalogHat(RightHatY, i) < -7500) {
TR = TOP;
BR = TOP;

digitalWrite(TOP_DIR2 RIGHT, LOW);

digitalWrite(BOT_DIR2_RIGHT, LOW); Lﬁ'@f’h wi‘lli‘lﬂﬂl analog ﬁ']\‘] YN ﬁ}’EJEJ
if (Xbox.getAnalogHat(RightHatY, i) > 7500)

v v
. . N731-7500 ﬁ’aﬂqmmmmfnﬂu
Serial.print(F("BW\t"));

TR = TOP: MU LAB1INNIT 7500 30U
BR = TOP; ko °
NINUAILINU

digitalWrite(TOP_DIR2 RIGHT, HIGH);

digitalWrite(BOT_DIR2_RIGHT, HIGH); }
if (Xbox.getAnalogHat(LeftHatY, i) < -7500) {
TL = TOP;

BL = TOP;

digitalWrite(TOP_DIR1_LEFT, LOW); Lﬁﬂﬁw Yaana analog A4 e oy
digitalWrite(BOT_DIR1_LEFT, LOWY); }

1 Y o v g’/ [
if (Xbox.getAnalogHat(LeftHatY, i) > 7500) { A7 -7500 a@ﬂwwmﬁumﬂu

Serial.print(F("BW\t")); MU LAIINNI 7500 a0

TL = TOP; g °
MINUAIZIU

BL = TOP;

digitalWrite(TOP_DIR1_LEFT, HIGH);

digitalWrite(BOT_DIR1_LEFT, HIGH); }}
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Loading from the robot

- Audn 0.5 AT.A.
Solar panel max. stress = 5,400 Pa

(Standard IEC 61625)

- vhminsan 460 s
Loading Stress = 921 Pa

Safety factor = 5.8
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Experts in Solar PV Solutions
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Fah Chai Engineering Co., Ltd. Enmax Holding (Thailand) Co., Ltd.

1299,1301 Sutthisan Winitchai Road, Din 57/37 Moo 4 Ekachai Road, Kokkarm, SSM Industry CO., LTD.

Daeng Sub-district, Din Daeng District, Muang, Samutsakorn 74000 Thailand 12/39 Moo 10, T.Klongkoi,
Tel : 099-950-8441 A.Pakkret,Nonthaburi 11120

Bangkok 10400 Thailand.
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https://youtu.be/4sMQWgWO0cxQ
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