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Cil palm plawrians is Indonesis demand sfficsnr wesd control mshody. partolsriy for brps-
srale gperatone o remete arel: hismoel pesticids iprmves & Ul commonly nsed, b they
requore duigh lebor, lons opersnng me. and are oot enerzy-eificien. This smdy: pressms e
desien and development of 3 solsr-povrered pssricide spraver usme fhe ADTHE mefhod—
Armlyziz, Desien Developmeant Implementstion. qnd Evalusoon. The protoyps consEm of 5
20Wp monooystsiins solerpame], e 2V 24Ah VEL A tettevis= o DC pring sith warishie
prezme levele and m Awiomsne Transfer Swich { ATS) foralemanne beterynze Thesysian
& phamded oo 5 fram= smshle fir motorcycle Dmsport o mmprme Geld mcbidity: and
sduprshility m plsmistion smmeament, Deelopmen follow=d sl ADIE phices smd wext
validaied through reab-wodd Gold tastime . Bemibts shonved: & 725 reduction in spraving time—
fiom & hours: Jramal) w0 2 heuwrs—with & s pressurs of 70 PELand & speay resch of
FEimeEr mATSmmmmimmﬁghmm
dezipn offers arester snsrEy efficiency. comtingrd: nishilny, and flamibia deplovmeenm comparsd
o zirmiler systems. The Endmes demonsraee e feastbiuy of spplans-solar enerey o ampon
sumtmimabis weed moanss=ment in off-zrd Eerrcobnmal sstines ehiieines fe potsniisl for
broadsr ssnicutnrs! mechamivaron.

INTRODUCTION

Oil palm (Zlaeir cumesrric Jacg) remams 2 major sericaboors]
commadity m Indotiesia. significantly contibutme to national
sconomic growth and emplovment [1] In mamtaining optimal
production, weed comrol 6 3 kv challenge, particularly during
the itnmature growth phese (TBM). Weeds compete with palm
seadlings for esszntial resources such az water, nuinents znd
sunlicht while' also promoting pest mfedstion 2nd incressne
mazintanance cogte [2], [3]. Thess-tisies are eapecially prevalant
in large-sesle plantations lozated in remivie arsas, where accesz to
lzbor and pawer sonree i often linvted

Furthermore, the intezration of olar-powered technologies in cil
pilm planistions not only addreszes the immediate challenses of
weed control tmt also presents & sustaimable dolntion to the
broaar issme of enerpy greessibility in mwal aress: Az over 00%
of houssholds i many developme regioms rely on traditional
enetgy zourcet, sich 3z wood and chareonl tranzitioming to
renewzble: anergy ean  sipnificantly reduce  emvironmental
degradation while enhiaticing productivity in sgricultore: (Ebhots
2019 By emploving zalar-powered spravers. smallholders can
Iower operstional costs snd mimimiize relisnee on chemies] mpufe
therety propioting eco-fendly farming practices. Thiz shift not
only supports-the sconomic vizbilityof ool palm cultivation but
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elto alin= with globsl sustamability zoals, paving the wav fora
more testliznt arricultual sector in Indonesia and bevond.

Moreover, the mplementahon of zolarpoweted spravers in ol
palm plantanons conld cemslvze broader sgricuttural mnovetions,
particularly m miegratmz zmart farming feclmologiez. By
deveraame sdvescements m the Internet of Things (10T and data
gnalyfics. fGrmess can momfor sod  optmize them wiesd
mansgement praciices-m real-ume, enhancing oversll efficiency
and reducmy chemical wesge farther  [3]. This technological
gymergy not only mmproves crop vields but 2l cominbutes to
envromments] susismabity by minmizme the ecological
footprint of agrrultural practices. Az the slobal demand for
sustamable palns pil meresses, the adoption of such mtegreied
gyziemys could positon Indomesian farmerz competifively m
urernational markets, ultmstely fosterme scomopac remlisnce In
rural communities - [4), Thus, embracing solsr energy not only
addreszes pmmediate operational challenges but-alvs alions with
long-term: sustainsbility goals, enmmng the viabiliy of ol palm
cultivation smidst growing environmental concerns

Ameongz the svanlable weed control methods, chemical spraying i
the mest widely uzed due fo 1tz speed, scalability, end cost-
effectiveness [31 Howeves, the efficiency of this approach
constramed by the tools used for herbicide spplicanon Mammal
kmapsack spravers are low-cost it reguire considerable labor and
time, makme themn mmamtable for extenuve Geld operations {6
Attrtnon Srontommerl £ O Intematons!. Somse nshts reserved



Electnic spravers powered by techargeable battenes mprove
ergomormes baf are fomited ©y-short operational time and long
recharge cycles [7]. Meanwhile, motorized =prayers offer highes
prezsure and coversge but depend on Sozml fuels, resultime
higheroperstions] cost: and greater environmental impact [§].

T addreszthess challenges. seversl studies have explored solar-
powered alternstives. Efiizal and Amnafiveh developed spraver
prototypes wnng photoveltaic papels and DC pumps with verying
tank capacitees [9], [10]. Ellanto designed mobils frame syetems
for ease of deployment in the Seld [11], and Harahap exsmuzed
the sfficiency of OC pump mtsgretion with solar smerey T127
However. these Ivsiems penezelly lechk advenced power
mansgement, field adaptebility, or contmuous operstion
capehibies hiost poor works rely on 3 smele battery and have
oo switching mecham=m makmg them mrelishle m lew-smbizht
conditions 0T extended UE S0ENATION

To tmidoe these gaps. this study proposss a soler-powered
pezticide spraver taloted for 23l mim plantations. The syztem
imtezrates & 0 Wp menooystallme solar panel, oo IV 2445
VELA hatteries, 2 DC pumy, and an Automatic Transfer Switch
(ATS) o zitzmate battery mse This confipumtion ensbles
uninferrupted spravine while one battery charges from sola
mput The system i mounted on & lightweight, motorcycle-
campatibls feme to enhance mebility and Held spplicatility.

Development of the system adopts the ADDIE methodology—
Apalvsie.  Desipn, Development. Implementation. and
Evplmhon—allowime smictored prototypme and perfommancs
and deployment Sexitility, this research confubutes a practical
and mstminshle sohrhion for off-orid wesd control m donesian
o1l palm plantatione

AMETHODS

Thie rezearch employved the ANDIE development medel winch
meludes frve srstematic sazes: Anafyes Desen Development,
Implementation. end Evalustion. This model wes 2elected
enmire 2 strociored end perative proces: for developmg 2 solar-
powesed pesticide sprayer sunted for off-gnd o1l palm plantstions.

Analysis

The snalysiz stage focused on jdentifying syrtem Tequiremants
and evalusting the practicality of a sole-powered peshioide
sprayer: A |litergture review wes: conducted to suppont the
selection of oviiem components, drawing fom nstionsl joureals
and previous ziudies:on Solar Powss Plapts. Thiz off-gnd
confiznmtion. wihich operstes mdependently of the nstionsl]
electmoity gnd and relies solely on solar eperzv, wez found
smiteble for remote agnenbiomal spplications Poor stodies aleo
provided pmdsnce on compenent mieoteton and enerEy
repulehion relevant to 2olar-based feld instruments.
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Sureys comducted m ot palm plantstions yielded field dats
related to weed manasement challenges, partionlerdy m kard-toe
rearh aess Az resuit the spraver was demmmed with thres
sdjustable power levels to adapt to different weed dersitiez. The
svatem fegtured & zolar panel for cherming two 12V batteries, with
an Automatc Transfer Switch (ATS) managing the power sourcs:
The ATS awtomatically activated the-secondary battery when the
prmery battery dropped to 11V and returned to the primery once
pecharzed to 12 3W. The entire umt waz mounted on a mogorcycle
frame and egupped with g Tiliter pesucide tenk tp ensure
mobality and extended operhion

Design
1t wasezzeniia] 1o promide s conceptus] framework for the sysiem

dezign to provide a coherent description of the propozed sysiem.
Figare | Allustrates the three components of thiz design comeept:

npart, process, and cutput
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Fizure | System Demgn Block THagram

Figme 1 depictz 3 sclar papel that serves the pupese of
converting solsr snergy into electmes! emergv. The genersted
electrical et=rgy wax trammitted to the Solsr chatge controller
[13]). [14]. A eolar charpe comtroller Was respomsthle for
regulaiing the surplus bettery’ chargme by monrtorme the voltaoe
of the zolsr panzls Subssquantly, the XH-M604 hiodule from the
SCC wall ke utilized for battery charging control Batiery 1
functioned &z the primary powes zomrce for the memn electrical
load. The EVD module was desigmed to prevent the battery
voltage fiom decresmnr Onoe the voliage Tom the battery
surpaszed the predetermined threshold, the slectrical cumment waz
pomatcally mrerrupted  Bamery | ssrved as the promary
controfler for powes oansfes to battery 2 through the ATS m the
event of & drop m battery 1's power: The DE pump opsrated. by
mangferrme the pesticade liquid from the tank o the nozrle for
spphication onto the weedz.

The purpgze of the =olsr panel =upport desien was to defermine
the optimal placement of the solar panel [13], [16] The
pozmonne of thiz suppert desizn could be adjuzted vertically and
honzontally to slizn with the sun's duection, optimeung the
violtaze output. Neverthelesz, the curment asz:stance provided wes
conducied manually, mplving that adyusting the zolar panel o
face the sun’s dmechor =hll relied on buman efforr Figoe 2
dizplavz the desiom of the =olat pane] sepport
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Eigure 2 SolsrPanel Stand Desizn

The skeleton dezign wes ohilized to desermine the srrangement of
the components emploved. The outcomes of the Gamework
desien gre depicted m Figore 18, The msge revealed that the left
zide would be positioned withun the water fank; on the otizer hand,
the nght zide would be postioned outude. According to the
dezign illustration, 5 bulkhesd wes included to facilitate the
tensporiation of tuz metrument wssing-a motorbike Figure 3
displays the outcomeszof the mstrument freme desizn.

- Wi

[ 0T 1

Fimire 3. Inttrument Frama Dietign

The oversll desizn followed 2 structurs where zach component
wae siratemeally postioned The solar pame] wes positioned
ahove the other compaonents which were supported by 2 suppert
pole The solar panel's cutput was duected to the Salar charge
Controfler: The httery was sitnated on the deft =ide of the bracket
within a pansf box The hattery's outpnt was commentsd fo the DT
pump, located in the middle of the brack=t, to mrtiate pomping
The output of the DC pomp was subssquently charmelled thromgh
2 50-mster hote pomtoned on the misht sude of the bracket A
water tank virth a capaciy of 50 lbitres was positioned on the left
side. Fizmre 4 of the weed spravims instruoment desien displayved
ihe omivomes of the comprehensive mechameal desipn
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Figure 4. Desizn of Solar-Powered Weed Sprayer

The schematic circmit of the stroment mcluded viseal
represeriations of earh component and metroetioms on the
geametry of the componsnts and cable lines ohlized in ereating
the eiremt Figuré 3 displavs the schenistie eimomt
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Figure 3. Schemsatic circutt

Dszoniption

1. Solsr Panel: Comverts solar eperey mio elesirical ensrpy

The solar panel 1o be nzed iz the $0-watt Monocrystalline

tvpe. This fvpe of soler panzl i the most efficient

produeing the hizhast elacinizal output per unitares: [1].

Volmeter and ammeter used to determime voltsge and

currant.

3. Solar Charpe Contmoller (SCC): Funetiond to regulsie the
overcharging of the battery, Inowing the voltaze of the
solar pansl

4 The switch servesto ot off the sument from the battanto

the pump.

Potenticmieter- zerved to regulste the emrrent flowine to the

pump, to remilate the sprav strength-

6.  DCpump: Serves to pump the pesticide ligind from the tank

to the ztick 1o/ be tpraved on the woeds.

Relay: functions for Inad controllers such sz awatches

8. LVD{Low Veolzge Disconnect) madule: zaves to protect

the battery fom overuze or over-dischsrge.

KH-M604 modute: serves 1o control the chargme

RICH: zarvezto lmut the elecine current and spsure safety

when there 12:5n excessive load.

11 Bateery Serves (o ztore the elscmics] energy genermted by
the zolar panel amd 1z geed to power the pomp
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Piot lamp: serves to determune the commsction process thet
OCOUTE:
Battery mdicator: serves to determume the battery voltage.

T

Figure & depicta the schemanc yepressmiancn of the battery
chargme procedure. Inthially, solar panels capiure the emergy
emanating from the sun and subsequently frepsform it mbo
electncal energy. The energy produced by solar panels would be
rezulated by .3 soler chezge commroller Subseguestly, the
electmoity would be directed to the XH-AI604 module which
zerved the ssme purpese 22 the 2olar charge controfler in terma of
baftery chargine:. Hewever, the XH-MO(4 module hed the
addrtrons] capambity of settmg 8 mummnim threshold for battery
voltaze. Coee the battery voltaze dropped below the demznated
threghold of 11 Veliz, the XE-M 604 module would discharge the
battery to mitate the cherpme progess Unee the battery reached
Itz memmum capactty of 13 Vebts, the XH-M60 module would
mrmediately mismupt the elscincal corent flovane nto the
battery

ut]

—

Figure & Flowchart of Bottery Charzme Process

Fioure 7 demetz the schemahe repredentation of the battery
ckarging procedure. Initrally, solsr panels-caphme the enargy
emanating from the sun and sbeequently trapzform it info
elactrical enargy. The energy produced by solsr panctz would be
ragulated bv-z colar charpe controller [17], [1E]. Subzequently,
the electmiciy would ke directed o the XH-MS04 madule, wiich
gerved thezsme porpese st the solar eharpe controller in terme of
batiery charming. Howevesr, the XHAG0S module hed the
mdditional capability of zemng & rmmmum threshold for battery
voltage: Cmes the battery voltage dropped below the desisnated
tireshold of 11 Volts; the XH-X1604 module wonld discharge the
batsery to mutsate the charems process Onee the battery reacked

o

1tz maxmnm capecity of 13 Volte, the ¥H-M604 modute wonld
immedrately mterrupt the slectne current fowing mio the battery:

Development

The production of thez zoler-powered pasiicide spraver iz divided
mfo three distinet siages: the clectricsl process. the DC pump
azzembly proesss, and the mechamiesl process.

STV Bty el
J. " Rain Vol ."F

w .4

—

1 10TH Bubtmesy il 2
f Tirvas {diems

e

Figre 7. Flum::h.m‘tnfS;la: Pesticide Atomizar Workineg
Prmciple

I Pump Aszembiy Process

The a3zembly process of the DC pump myvelved placing the pump
into-a panel box with dimensions of 20x30x13 mm. Subssquently,
the winng comenit was assembled. beginmine with the matellation
af the switch, followed by the connection of 2 potentiometers and
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the imziallstion of & voltmeter. Figure 9 dizplaved the outcome of
the aazembly of the DIC Pump:

FI-QJIE 9. BC pump
Mechanicel Proce=

This mechanical process was comprised of three distinet slages
the mitial stage mvolved fabmeatmg solar panel supports. and the
second stage involved construchme frames The fmal saze
mvelved posinonime the entire apparaius. The msterials reqmred
conmsted of weldmg slectrades s 3-inch iron pipe, plate ron_ 10
mim angle ron, 20=20 mm angle won, and 40=30 mm hellow ron.
The inciruments utilized meluds welding transformers srinding
machinﬂ_mfﬂu,ham&_mdtﬁﬁusaﬂs&x.ﬂmﬂ:ﬁ
instrumient and materiale weze prepared, proceed to measure and
precisely cut the materials basad on the dimensions demonstrated
in Fizure 2 and Fiewre 3. Follswinz the cuttms process, welding
was perfirmed per the dissrams depicted m Fizwe 2 and Figme

Figure 100, Solar Pesticide Atcmizsr

RESULTS AND DISCUSSION

Implementation

After the pestcide spraver-has been completed, the mmbsegpent
stage s o uhilize thiz device fo spray weedz m-oil palm farms
The oil palm plantation iz simated in Bano Village. within the
East Tanjung Jabups Pezency.
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Figure || Implementation of Solar Pesticide Atomuer

Comsnderme the execution conducted in & |-hectsre ol palm
plantation with = moderste wesd mfestation, it required
spproxomately 2 howrs Compered to the memus] spraying of
pesticides by researchers usme. spray instroment=the process of
spravine pesticides in 1-hectare plantations took around 2 whole
day, or approximately § hours. Solar-powersd pesticide sprayers
were menuincturad with more efficiency compared to msmus]
apravers for weed contral m o1l palm ferms

Evaluanon

Throughout history, fesine methodolomes have consistently
evelved to adapt fo the alwars-svolvine softvware and techmology.
[19]). The festmz wounld be comducted m mx sections whirh
meiude collectmg deta on mmshine miemsty, festing the solar
panels, azsessing the endusance capacity of the battenes
eralunting the NH-3604 module, testins the LVD (Low Voltsgs
Dhecommect) and ATS (Automstic Trenefer Switch) modules, and
conducting tests on the DC pump.

Swrlipht fmtensity Data Collsciton

The purpose of collecting. data on sunshine miensiy was o
ascertam: the dezyee of smbght miensiy m the Rano wmillaes
tegiom of the Epst Tanjung Jabune distnet Date collection can be
cenducted through a heht metre or Lux meire messmmne device,
The data gathernmg was conducted over two days, namely on
February 24th and 25th 2074 The datn for the test megsnrme
smmbight mtenarty @ presented m Table L

Tahle | Sunlight Intensaty Teatmg
Sun Conditions

No. Sonny Overcast 'H.nﬁu:s; ?:r-:’; ‘“Dj,:.?; i::;f
11 1 2 y (wim2)
1 v v 02006 1308  js0i 1445
oo v 1006 13610 1pmp3  332L7
3 ¥ ¥ 100 15775 11076 (13876
4 ¥ 12 16306 16250 1627E
3 ¥ 1300 18487 15f36 13812
& v v 1400 J0BE  g343% 52,7
A ¢ 1300 U157 100 e
g v 1600 2ME joof IE 2
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Figure 12, Graph of Average Value of Sunfisht Imtenstty m
Rano Village East Tanpumg Jebung Regency

On February 24, 2024, the messurement dats’ demornstrated that
tke lowest valu= recorded was 130.8wmD at G000 on the other
hand_ the hiphest valus recordad was 1.6848.7 wm? at 13:00. Oz
Febrsry 25th, the mimmuent valos of 1303 wmD was eorded
ay 09:00; om the other hend. the maxmum vales of 1,625.0 wm2
was recorded at 12:00. The sverape velue scoqured &t 0900 for
tie two dave of testne waz 1403 wm? which was the lowes:
O the otiier kand, the sreatest syvesage vafue of 1637 Ewim? wes
otneined at 12 (.

Solar Pansl Testing

Voltars and ' coment messurements were conduried on zalae
pareld wamp 2 Vol Amp mshe matimment to sseess then
performance. Testing was conductad over two deve under varying
weather ircumatances: inclndmp sunny and sloomyzetiine: Tha
volfage and current outpuit of solar panelz were tested on the first
and second davs; and the remults ean be found m Table 2 and Table

3, respectively.

Tebla 1 First-Dav Solar Pane] Testine

No. Cnnil'rlllims Timz Valtzge Curremt Power
T i Overeay (Hour) (Velts) (Ampere) (Warts)

1. vy 00 1o 023 133

2 v 1000 1114 167 2165
3. o 1100 1147 146 B2
4 1200 1357 175
5. W 1300 1368 285 3399
6. Y 1400 1257 112 1408
T 1500 13,03 331 3010
g s 1600 1235 56 685

On the mutizl day of February- 24, 2024 solar panels were tegted.
The mimmpm powes-output of 2 33 watts was recorded at §2.00
under clowdy sun conditons; on the other hand. the maximum
power output of 38 92 watts was recorded =t 13 00 undsr bright
zun conditions. Starting on February 23, 2024, dunng the second
day of testme. the power cuipnt reached 1ts lowest poimt of 633
wette at 16:00 umder overcast weather conditions, Comversely, the
Iighest power cutput of 3154 vwattz ez recorded &t 12:00 umdey
bright weather condinions.

Table 3 Second Day of Solar Papel Testng

No. Cnfd?:'mn:s Time Voltage Curremt Power

Smr%mmmﬂﬂm} (Volts} (Ampere) (Waits)
1 s 0900 1116 077 890
F 2 « 1000 1130 114 1288
I v 1160 11,80 208 2454
4 7 1200 1325 238 3154
¥ 1360 1520 221 2957
& o 1400 1293 149 1227

v 15.00 1286 131 1685
b 1600 1221 052 625

Fﬂ

Dhnpg testz conducted inovercast weather crcumstances, the
voltaze penersted was higher compared fo thet crested durmg
sunmy weather due fo 8 smaller coment bemg preduced. The
decrease in light mitensity reaching the panel and the cument
constremt mpesed by the SOC and XH-W804 hodule, dus 1o the
bettery beme nearly folly cherped, resulis m & redicion m
voltz=e and cument. Based on the dets presented in the table, 1t
was evident that the mtensity of sunshme directly mfluences the
fheetustions in power generated by the solar panell Specifically, =
higher intenity of sunlight result= in increased power cutput; on
the other hand, & lower mtensity of sunlight results m reduced
power cutput. The voltage and cument expensnce & substantial
rize a5 & remult of the heightened surshme mienaty, lesding toan
mniTease n voltage and cmrent

Battery Endurance Capaciiy Tasting

The battery’s capacity was tested afier being fully charged by 2
goler panel system; on the ofhes hand s peformance. was
mesrured when the D pomp i3 activeted This test was
comducted to azasss the kattery's durshility. The DC pump offered
three distmet sprayvine speed levels, each cheraciensed by mmogque
cirent and voliase specifications. Table 4 displaved the voltsze
and cument measirements at different pump speed levels, and the
battery's endurance based o the power of sach leval

Voltage  Corrent
Speed Caage Time
(Volzs)  (Ampere) '
Level 1 4 113 32 Homsz
Leval 2 11,07 345 333 Hours
Level 3 1 458 12 Hourz
115 - B
EJH u " 4 E -
£z 105 E=
= 1 - 20
9.5 a

Levell Level2? leval3
Streneth (Level)
=g oliaze -----E}mmnl

Figure 13, Baftery Voltape and Current Graph
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XHEMo04 Module Testing

The NH-M604 module weas testsd to dscertam 1ty capsbiliy to
conduet charging and discharging woltage function: when the
battery level decreases and when the battervis fully chsrged. Thiz
module initiates the charmine process when the battery voltage
reiched a predetermined level and onee the batiery voltsoe
resche: 1t mommum capeeiy, the chopmg coremt =
autormatically terminated. The charging satus might be observed
throngh an fluemmatsd red TED mdicator. Once the battery
voltape resched 1= mevimum capacity, the LED wonid
mutomatically deactivate

Tzble 5. KH-MG60= Module Testing

No, - e ‘EB:]ngl ‘.-I:E: ==
(Haurs) ‘olts)  (Vohsy Batieryl Battery2

L 0000 124 123 No No
31060 118 123 Ne Yo
3 1Le0 113 123 Na o
4 1B 10 122 Yes Yo
S 06 116 118 Ve o
6. 1300 123 114 Yes Yo
T131% 1S 112 Na Yes
§. 1400 123 114 No Yes
9. 15060  1LF 118 Na Yes

Iesting the LVD (Low Voltage Dizconneci} and AT3
fAutematic Travsfer Switch) Moduls:

Thes tést wes conducted to secartmn the fimetiorality of the LVD
medulbe at'a battery voltage of 11V, Additonslly, tha ATS eweurt
waztested toverziy ity ability torswitch fom battery 1 to batteny
2 onee battery 1 Bz rezched 11V, The opsrehons] staine ofezth
battery eould be determuned by observing the TED on the module
mit the pilot lamp smated on the panel door, Whes battery 1 was
operationel the sreen mmdicator light was thommsted: However,
when the voltage shifted to battery 2. the red mdicator hpht was:
wez tued off Onee hottesy 1 reached & voltage of 125 W after
beme techarped. the voliare wonld mmmediately be restored o
battery 1.

Table 4. Tesing .of LVD (Low Voltage Disconnect) and ATS
(Amtomatic Trapster Switch) hModules

Eattery  Ha inti
No. ;"“ Valtage 1 TniE_ : P';’_;“"F_"F_'_'_‘_. -
onrs} (Volts)  (Volts) Battery 1 Battery 2
1 08.00 124 123 On OfF
21000 118 123 On Of
3. 11.00 113 123 On Off
4 1B 11.0 122 Off On
5. 12.00 116 118 Off On
6 13.00 121 114 Off On
7. 1335 12,5 112 On Off
$. 1400 121 114 On Of
9. 1300 1.7 118 On Off

bty (dororeT10 2507 T inte w1 4n2 1321 3025

Accordine to the tests that were conducted, the LVD modute and
ATS orcuit demonstrate proper functionality snd operste wathn
£et parsmeters: The sinft fom barrery © o battery 2 tock place at
11 mimutes snd 23 seconds when battery 1 reached s lower limnt
of 11.0 Volz At thns pont, battery 1 was automatically tomed
off -and battery 2 wes tumed on, Once battery 1 reached & voltage
of 125 Velts, it would toe: on; on the other hand, battery 2 would
mmoff

D Pump Testing

DC pomp testng expenments mmnlved mitiatine the pump and
mezmrng the resulting veater pressure: A pressure gange Wi
emploved to quantify the magnitude of water pressure. Table 7
dizplaved the matcomes of the DC Pump test

Table 7. DC Pump Testng

. Water
Voltage  Corrent Power
No. Power Pressore
"olts} Ampere) [(Watisy
v {Amp {PSD)
1 Lewel 1 1174 113 127 30
2 Level 2 1107 243 2712 30
3 Lewel 3 1N 488 O T
n5| F
- 13 4 =
&5 =
S 105 EZ
= 1a 25
u[ o
Levell  Levell Leveli
Strength (Lavel)

I ——Vigltace —-—-[“_!ml

Figme 14 DC Pump Valiase and Cimrent Graph
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Figure 15. Power and Water Pressure Chart of DC Pump

The ppray distence penersted by soler pesheide spravers at 3
distmet power levels i3 presemted m Table & Each power level
served & distinet purpose based on the presence of hich or low
levels of weeds in ol palm fms. Level | strenzth was suitsble
for comtrolling weeds that have low and thin srowth. Level 2
strength was recommended for medium-zized weads; on the other
hund Jevel 3 strensth was necessary for tall and thick weeds. Thes
enzured that =nffici=nt pressre was uzed o evenly mojsten the
weeds, vesultine in optimal effectiveness Level 3 could



effectively terget and remove weeds that were: Jocated 5t:a
considerable distence and are challensime to access:

Tahle & Sprav Distance

No. Power Water Pressure  Distance
(PSI) (Aetres)
1 Level 1 30 L7
x Level 2 Bl 2.7
3 Level 3 0 35
Dhiscussion

Thez study focesed on the development of & solsepowered
pestimide =praver specifically dessmed for weed management in
o1l palm ferms, The megsurement of sunshine meenmty yielded 2
tofal average valoe o 274 4 wm?2 The magniude of the mienmty
penernted was contimosnt upon the state of the o A two-dev
solar pamel testmz wee conducted, and the mexmmm powes
output of 3399 watts was achieved at 13:00 on the first day.
When evaluating the battery's endumance, the battery life was
diectly ‘miluenced by the pewes level. The hasher the power
level, the grester the cument Temaitme m 2 faster deplehon of the
battery. Durmg the textimg of the XH-L{504 module, it was
observed thet the module fimetions optmmally when the battery
voltage hits 12V [20], [21] At this point. the module imtisted the
charsing process. Once the battery voliage exceeds 125V, the
module ceazes the charpine opeation. Venfyme the fimetionality
of the Low Volmpe Dizcaomnect (E VD) module and Awmtomatic
Tranzfer Switch (ATS) cochit wa contingent upon battery 1
sttamme = voltsge of 11V, Once this threshold was reached, the
LVD moduls would imteropt the voltase supply, prompting the
ATS crcuit to initiate the transfer of electricity to battery 2{22],
[23] Subsequently, when batterv | wae recharzed to a voltage of
123V, the elecincity fovw would revert to battery 1. Dhining the
testme of the DT pump, i was observed that incr=ssme the power
Ievel directly comelated with an incresszs m water pressire and a
Ionger distance coversd by the spray [24], [23], Throush the
process of mamfactoming and teshng this herbicide the spraver
demenstrates optmal Gmetiomabty, with sach component
operating s intended and withom any s1ons of damace

Trials conducted in oil palm plantations with an-ares of | hectars
and a moderate weed presence mdicats that tifakes approximately
2 hours. Contpared to the momusl sprovine of pestindes by
rezeachery, the fesk of spravme pestiides m 1-hectare
plantations take: srommd 3 whole dav or approzimately § hours
[24]. [28]. Therefore thie metroment exhibais 2 fourfold increazs
m spead compared to manual spraverz, =0 greathy enhancms the
capaciy o elimmate the: prevalent isste of weed: m the
melzhbonrhoad

In addrion fo s advantages this insfroment slao has dranback,
such as ity bubice zize and the-prolenged battery chargms time
durng overcast weatker or in shadv land cordittons: In order to
condrct more extensive refearch it 18 necsszary o fnd 3 method
to optimuze charpine efficiency even under overcast weather
conditons: Furibermone, this mmstroment ean be snhanead by
extending the hose length o brosden the anps of weed spraving
anid mcorporating 100WP zolar parels to sxpedite batterv charze.

CONCLUSIONS

This stedy involved the development of 2 solar-powrered pesticide
epraver specifically desipmed for weed mimapement m oil palm
fieldz Durinz the analveis giage, it was detenmimad that the OFfF
grnd S0LAR POWER PLANTS syslem wat welbsited] for
constrtine solar pasticide spravers dne to e self mfficiency in
elgctricity, elmimsatine the nesd for an additional power soumee
Adeordms to the resulis of the instrumett téxting, it was expecied
that all compoments would Aimetion comecthy. After conductmg
bestrom 5 l-hactare o1l palm plamtstion that Had & ressonable
ameunt of weeds it was determined that it takes spproxmately 1
hours. The ttme peceszary for spraving pesticides in a1 hoetare
plantation using 2 manusl spraver mshument wes spproximaiehy
8 houra. Thiz pesticide spraver waz highly efficient because ol 1=
faster spraving time for weeds compared'to 2 manus!zgraver and
1tz-ability th cover & broader atea.
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