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Abstract

The development of an essential oil distillation system that integrates renewable energy from solar
cells with Internet of Things: loT technology aims to enhance production efficiency, reduce energy
costs, and improve the consistency of product quality. Traditional essential oil distillation requires a
high amount of thermal energy, resulting in continuously rising production expenses, particularly when
electric stoves are used as the primary heat source. Implementing an on-grid solar power generation
system therefore plays a crucial role in reducing electricity consumption, decreasing dependence on
fossil fuels, and minimizing environmental impacts, aligning with the principles of sustainable production.
The study found that the distillation system integrating renewable energy and loT was able to reduce
distillation time by approximately 32% and decrease labor requirements by more than 66.7% compared with
conventional control processes. In addition, the use of solar renewable energy reduced dependence

on grid electricity, resulting in lower energy costs and a more environmentally friendly production

process.
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WU Clove essential oil %138 Tea Tree essential oil
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Note. From “Water distillation, water and steam distillation and Direct steam distillation,” by AYUB
R & D, 2006 (https://ayublab.com/extraction). Copyright 2006 by AYUB R & D.
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AN 3 LEUNININRBITURBUNISNAUMBULAE a1 (water and steam distillation)

Note. From “Water distillation, water and steam distillation and Direct steam distillation,” by AYUB
R & D, 2006 (https://ayublab.com/extraction). Copyright 2006 by AYUB R & D.

AN 4 LEUNININEBINSNA A28l (direct steam distillation)

Note. From “Water distillation, water and steam distillation and Direct steam distillation,” by AYUB
R & D, 2006 (https://ayublab.com/extraction). Copyright 2006 by AYUB R & D.
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Note. From “Electric stove,” by Kitchenform
Intertrade Co., Ltd., 2022 (https://www.kitchen-
form.com/portfolio). Copyright 2022 by Kitchenform
Intertrade Co., Ltd.
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Note. From “Electric stove,” by Kitchenform
Intertrade Co., Ltd., 2022 (https://www.kitchen-
form.com/portfolio). Copyright 2022 by Kitchenform
Intertrade Co., Ltd.
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system) o szuuiili@eusefuszuulninaesnis
Tl wsnedmsuituiilidlnianaadgdads
W vutin viielsui(gaueuw) stuuiasiigunsal
UsznNauuINNINTEuUeaun3n (On-GRID system) Lay




fisAnganda Bnviadiiadiosninsngt udAivaelndh
guRTliihanuummeIuldUsTonild urdesmads
waLUAmesltmIzaniunsidou warszuuill
Foswpaygnnmsliiiumsglallddoluiainns
i Tnedlduusenoundndad

1.1 URUYaaLEID1ANg UMK PV

1.2 gunsalmurunnsUsEq (charge controller)

1.3 WUAne3 (battery)

1.4 dunewmes (inverter) dldnseuansanly
FOINBUNDIANDST LARIAININ 7

2. syuunanliiiniewaauasefinguuu
Jeusofuszuusmune (grid connected system)
WioszULeaUNIA (On-GRID system) Ao svuufiiioy
yuufuszuUlninniagy Sensanszuy (Off-GRID)
Alifuumnotiteifiuliindudu villisanganin
52uUBeNN3A (Off-GRID system) In1slduasings
$hwndnendn waziladesnmimiosaindnasldlui
nA15ENHSIuAE LL@fLﬁlaiWﬁwaqmﬂw%ﬁuﬁ
T Avzsumemszldfvunneidsoddiin iy
funstlndinlugaenanstu i iindaldaziiudly

AN 7 SzUUnan A e wadkaIe1 iR g wuudasy

Tutu wagmnwanldunnnindild favdseaulii
Asiinla nudnllane AazAslninainnislain
w4 Tneildruusenoundn fil

1.1 UHUDaaLEIDTANY UTBUKS PV

1.2 BuneLmes (inverter) fiodlasun133uses
1nA1shn wanesenIn 8

3. syuunanliiinewaauasefingLuu
nauna1y 30353 uulauia (Hybrid system) A ng
NaufusEINg On-GRID uaz Off-GRID Tagszuuiiaz
finsdenserunsluihdmsursiildfiuanuasiinng
THuumpesiioiundsnuduiindamdslunsunans
TulUldauluneunansiu vlulidaudsenouunn 511
g9 sveznanAuULIY uiladesamlunsldd andinng
TlATugenansiutesniinatsdiu wansfunisid
Tifananstunaynansiy Tneazdoteonuuuauin
Trilad nudeiulilusummesliifis e funisldy
T Tughsnainansiu 1 ludlwiindelusunns’
Aliisndugeddszund venandudldlduunned
Ranunsaneduiussuunanlniinanauniotvie
Generator AR WAAIFININ 9

Note. From “Pre manual,” by Energy Conservation Technology, 2023 (https://www.energy-conservationtech.

com/manual). Copyright 2023 by Energy Conservation Technology.
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AN 8 szuukARNTAswaaLas IR LUV DNADAUIEUUIINUNY
Note. From “Pre manual,” by Energy Conservation Technology, 2023 (https://www.energy-conservationtech.

com/manual). Copyright 2023 by Energy Conservation Technology.

AN 9 szuunaaliIsadLae g LU UNELNEIY soszUUlaUIe
Note. From “Pre manual,” by Energy Conservation Technology, 2023 (https://www.energy-conservationtech.

com/manual). Copyright 2023 by Energy Conservation Technology.
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syuuiwaduaseningluunanuiignuesia
\duunamdsnundniisianadululigs esain
wasorfindidunsnennsfilddTunun wazinelulad
mswdamdnunaaduliiidsiauegeseies
yhluunsRndauagnsiisssnwianas wiodsdu
To Msihwaduasenfinduwanlnilnieldlunisndu
drumensvmeannsnannsUdesiedounsyanuas

a¥aszuunsHanidnAuwnAnasyganyuisula

a8n4lsAd Anuimendnlunisidauead
wasofinglunszuaunisnausiuiennnulduyveu
Y99UTUIUNFINUIINUATDTRE A UnANIaLAY
anmwo1na anumsfivesgumaiilunindy oy
JufnlwAnlunsidenidssuunan Wi mewaauas
afinduuuideusofuszuusming (erid connected
system) M3e3vUUBaUNSA (ON-GRID syster) iile
T¥nszuaunisnauausavhauldiudssdnsam
wliwasenfindanuganianazanimeiniainiu 9y
Fosfin1sfnwdSeufiouidassuuseninanisndu
felganfigadiuitimnsgu ioussdiulseansnw

AMUUABAAY LAZAUANAINILATYFAY

wuIneNIsUszEndldimalulag Internet of Things

{WBAUANNITNAY

Internet of Things %38 loT A® maﬁqﬂﬂiiﬁ
SaaSureng  annsaleusowardeansiuldinuae
Predumosiin iduguuuuresnsdeansszninsaudu
gunsallarszninsgunsaiiuaunsal vilviuywdanunse
Fansuazarugunisldaugunsaildanssezlna
(Kullimratchai, 2016) n1staanuwnannasy loT @Sy
Wawszuu pasdenunannesudildeude sesfu
Waunsumwilituegaunsvans finthdumnesinei
TFeudne sessulnslnaea MQTT duasussadnsu
uanwadeya dgudeyandnfiuteyaanmumesls
wuuispalng uazSengleyadeunddla asvilvianunse

waunszuulaeg959a157 (Tinapron & Onboonuea,

2025) MneAdeieafuszuumusazUImMIdans
wasnuaseindnelululasnia (microgrid) ienns
14 10T lunsiiudeyawazaiuaunIsvULeesEUY
damaliaunsodanimmdanuiifvanuaseaduas
917indlaeg19liuseAnsnnagauasianiununiu
nedaRanatnvesszuulaiduedned (Phung et al,
2017) n3zurumsnau (distillation) Taidnazidunns
nduluszdugramnssudlnaiadl wiensnduidu
woussieluszavyuay drwduimladrdglunis
wenansUsznoutieliléndn favifiiinuuianiniu
Fan1s ANATIMENANYRINTEUINNNINAURBNNS
AuANEILUSHa 9 Teinedl Liteldnanmednfasid
ahauouaiiUsEansnndundsaugean ilesan
vondusiniinisldndsauninueuluuiinagain
Mnnuiteinfunsnduituenssvennaglad
vosl (Duangaram et al., 2025) wuin Jadudndnyfidos
muANDE1aLsIUEN fo gaumnilunnandu (90-102°0)
wazszzaalunandu (2 9219 uenaninising
WIBUMBUANUANAIATUNG T TENTIUNAINE U
Anufousing 9 iovuuIvnsanduu MsUszend
Tnalulad loT Fadandunumdrdglunisiudey
nsmvankuuinlUgssuudnludAgansey (smart
control) fiansnsaseiinesuazyiulgaszansam

Tawuusealngd

29AUSLNOUNANYDITZUY loT d1%SUNISNAY

nsuszendld 1oT Tunisaauaunisnauy

¥
v

UsgnoumeasAlsenauiiugiy 3 duman fall

i

1. Tun193U3 (perception layer) wwulgas

Y

wazgUnsaingiadn vihmthiiiusivsiudeyadiuls

@

PIMeANNaPlunsEUIUNISNaU Swlsnafsny

< o

oA (1) gaumail (temperature) Tngaumgiinglunie

Y
nadunsegumgileun ieaiuaulvieglutieiidmun
(2) AU (pressure) AmuaNANNAUAElueNaY

FIAIHANDYAFDALALAUAAVDINTEUIUNTT (3) T8AU
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younad (liquid level) Towuwes 1w Ultrasonic
Sensor WiensradussduintuLaziidiniunis
wenisfueanantemludd way (@) nnsldwdaany
(energy consumption) 1atABTNTIFNAIIUAIM

v

Touliion1TIAT VAU URE19azIBYn

2. fuiAdodisuarysvanana (network and
platform layer) fiinanawazn1siAsIvideya Toya
Aldanwumesavgndwulugaliany wu wi-ri v
1 wnasosy 10T Fauwanvlesumarivimiiiiu
snanslunisiudsdoya LA Useaiana wasdnnis
gunsal Freg1aunanasy wu NETPIE ThingSpeak
Blynk ﬁ?jdﬁﬁy’ﬂLLUU Cloud-based #38 On-premises
wnanvesuazyeliUsznaunisaiunsadnis
Toyauariiaszsiszansamnnsnauldanyniis

a s & ' G ' a O B
DUMNDILUA LYU ﬂﬂ%ﬁ]’]ﬂmaﬂimmumuwiﬂ

3. ‘ijgumimmu (application and control layer)
msé"ammaw%wqq Us¥nausie Microcontroller
Unit U Arduino wag ESP32 vimiidiuszunana
wardadaslusa Actuators Tnedl Actuators fidndey
e (1) Relay 3@ Solid State Switch LiloAIuANA"S
Wa-Un nIeUsuszaumasvesunasniinainuiou
i i wag (2) Solenoid Valve LiloAugunns
Ja-Unvesnds dmsunisndiad (feed rate) nns
AIVANNITIANAY (reflux rate) yi3onsusntiiiy
sonmnidnludfilensianussiuresvaiiidonis
el uansaiimuasmuaussuUhuLeUnAndy

yuausninulaanszezlna

INBUIAATILILAUD @NU1TOIN9TEUU loT 1D

AIUANNITNAULARININ 10

Uszlevivaanisld loT Tunisadununisnau

nsuumalulad loT unlslunssuiunisnay
AolnaUseleviag 199nau nglanielulifved

UszAnSamuazann el

o A

U 20 atUT 1 Uszdufon UnsIAL-LUwIEU 2569
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1. AuAnKEn U NEILENe SEUUEINNTD
mvAuauniikarauduliaiamanimvuale
napanal lidulaladndndaaalaiinaninay

11955

2. WUTEANSANLATAARUNUNGINUY N3

190Lmas NS NasukuUSvalnlYleliaiunse

(%

UFuusanszuiunmsiazannisgadendanulaseng

o [

HudAgy

D

3. nM35U13e¥nYITeA1AnIsal (predictive
maintenance) WUWOTYBITEUY loT @13115005390

Toya WU MIduazifiou vseausauniaunfives

aunIal vnlraunsamInnIsalasAtun15UN595 N

9 9

'
U =

¢ = Yo o
ﬂ@u%qﬂﬂimﬁ]mﬁﬂﬂ’]&lﬂ %Q%?Sﬁﬂﬂ’]'ﬁﬂ&gﬂ‘ﬁmﬂ‘uaﬂ

ASTUIUNITHEN

4. BATZETIAMATLINIY 2INUITE S04
msﬂé"uﬂ"lﬁﬁwamzmamﬂmuwgimiéz’fmﬂiuiaﬁ
loT sauAuwuesoansledn (Ihwana et al., 2025)
Wu31 NSl seuudnludRanuisadisanailunisn
Suvanunasldde 32% waranAufINIsUIIIY
N 66.7%

Fatfu nsthmalulad Internet of Things 141
WenuszuusmudRteduedesiieddylunis
8NILAVUTLANTNINLAL AN UGIVINTZUIUNT
N&U F28N1THATUTINTENT 1 wueTnIIadn
Wi dimesfiddny tiun gamall anudu wagsedy
Yaunad WIfuLnannasunag wagssuuAIuAY
9nluiR M3Uszendld loT Jdhiieuddelvgusynay
mimmmmu@m@mmwmamﬁm%ﬂlé’aﬁmmﬁu Wl
Fagusendandanu andunuussulazianly
nsudn dsiluganudidunazanuaiunsalunis
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