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ABSTRACT

This study evaluated the performance of a solar-infrared hybrid dryer for Tha Uthen pineapples
with Intermnet of Things control (SD-IR-IoT). The system was compared with a solar dryer with loT control
(SD-loT) and a traditional solar dryer (TSD). Experiments were conducted under identical environmental
conditions from 09:00 to 17:00. A 200 W infrared heater was used to maintain the chamber temperature
between 50 and 70°C. The exhaust fan was controlled to operate within a relative humidity range of
30-50 %. The results showed that SD-IR-loT maintained chamber temperatures 5-45% higher than the other
systems. It also reduced the average relative humidity by 10-30%. As a result, the moisture ratio decreased
from 1.0 to approximately 0.15 within 8 hours. In contrast, the final moisture ratios of SD-loT and TSD were
0.35 and 0.50, respectively. The drying rate of SD-IR-IoT ranged from 0.4 to 0.8 ¢/min. This rate was clearly
higher and more stable than those of the other systems. The economic analysis indicated a payback period
of only 0.36 years. The findings demonstrate that integrating solar energy, infrared heating, and real-time
loT control improves temperature stability, enhances the drying rate, and provides strong economic

feasibility. The system is suitable for community-level and small-scale agricultural applications.

Keywords: Solar drying, Infrared drying, Internet of Things

unin

duly ﬁﬂ‘vhamuﬂuﬁmﬂi%ﬁaﬁﬁ%aLﬁaﬂuﬁ’wi’ﬂuﬂiwuu lnglasuninggu GAP LLavmsamwwﬁ'au
Lﬂuawwmmumam (Gl) auﬂvsmmamuuanwmvmwwmLmﬂmqmm‘uﬂ g50valy Taun euduaviden
Adeadu i savfvusn Snauney ldfmau uavununseufidnunsasuusenule Imauwummﬁﬂaﬂauﬂ

nszgeglugnevinginularudIuvesdunolnuadTIa lnedinynsnsuseaia 300 mmawﬂqﬂawm
Tyt ufi fanana iamﬁuﬁﬂqﬂﬁwmﬂizmm 8,000 13 AsOUAQN 2 §14AD 5 fua baun sualuumiauag
suavidulugneigmnu wagiuauly lugunelnueadssd Taundnnunsnssinuseaa 400 Ay Fadulvgy
wWunsvedulzseandundn (ngugmseansimuINIsnens, 2566) LL&INﬂ’]i‘U’]EJﬁUiJuiﬂﬁﬂﬁ]uLﬂuLLMﬁd'ﬁWEJlﬂ
RANVDIUAYATAT LLmmimmwawuirﬂuiﬂuwmaluammamﬂmsl,ut,iaqsuadmEmmﬂusﬂwmau wazAEe
PNNILEAWITENINNTVUES (Chen et al., 2023) m’sauumawuimaLﬂwwLaaﬂmmmmﬂmlumsmmﬂam
wazdaangnisiusnuwivesduuzsn (Rani and Tripathy, 2022) yonani N130UWANEITIBaANTEEYEENIINIT
wnunskazgau1sadnlldlugnaivnssuwyssvemisdng 9 1w auneunsou key nienandneiaiueinis
(Ibrahim et al,, 2023; Komanee et al,, 2025a) N150ULKIAIENS 1 uLaIeing L dudsnsildnd1usssuva
naeiindlunisanauiuresdniaet nszuiunisilafuanudeniesnnduiziussndandanuuas
Jusinsfudawnden (Archvadze et al, 2022) nia N1TBULIIAIENAI UL TIngYIeanfun U INEnka
HoaT IMUTa NS 1uBY (Fernandes et al, 2022) agnslsRmunisauwiidlondsuLaeindiised1aierll
Wigswarlosainanimerniadiliad %ﬂdama@iaﬂmmwmamémﬁm% L ﬁ FAVIALALAMAINNLAYUINTT Fadu
‘i“JmmwwuimuaaluﬂiumumiauLLmLmeLmJ (Behera et al., 2022) Fatiy nskanunslindiuLaenfing i
SiEdunsnsnddlasunmsavenusidumadeniinnii ewn Sddunsusadadumaluladfivrauledianunse

-

=~
9188180n81AERS dANSSUANERS lazinAlulad un1dnendusisnniay




* : \\\ U 6 aUURA 1 (2026) : UNSTAU - DNUNBU | 2569

Vs

MHAT UNIVERSITY

ammm%yulﬁﬁﬁuLLawdw%’ﬂwmmmwmaqé’wzsmlmWuu MslEaEBumsIsASs
au"”n,auaLLasﬁammugqqﬂdﬂl,wﬂﬁﬂmiaw,ﬁaLLuwﬁzﬁLﬁu (Arslan, 2023; Komanee et al,, 2025b) N135AIUAY
gunpiiuazarutudiimdmiunssuaumssuwiadutladoddiidmaronmunmuesuindue nenisldszuy
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6.2. HAEIUAINNTUVBINITAULIAS
dnd1umnuIu (Moisture Ratio, MR) A8 AL InUIU1IAINUTUNLAEBNAINTITOUWAIAUUSLIAINUTU
BUAUAD I UNNTUSEUANS IO ULVRINTLUIUNITOUMIAS (Zhu et al,, 2023) Tnedlanudunusasaunisi (2)

MR = M 7M) ~ )
(Mi - Meq M,
e
MR Ao dndauanudu (Smie)
M fio Aruudivianla 9 ()
M Ao AuTUBLFY (%)
Meq Ao Arwtiuaung (%)

6.3. 8RTINTTOULNAY
gm3IN158UWR (Drying Rate, DR) wansdisnnnudaiinnuuniglundndaeignduesnainadndasisenin
NITUIUNTOULIN Fallauduiusasaunisi (3) (Delfiya et al., 2022)

W =W,
DR=——— (3)
t
ne?

DR Ao OMIINTAULTA (NSU/UNT)

Wi fig WIanasuAu (NSY)

W, Ao waniaila o (n5u)

t fa annlalun1seuwsi (W)

7. M3UsTlUANNANAIIUATYAENS
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3w AMEsUlniiiu 5 ymseseun Twin AL 100 UIMABTOUNMINER HARTIWIU 200 ToUsiel
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AunusInT18Y (Annual Total Cost: Cr) Ao AunuTINnuafiiaduluvisseunsndnansonilal &
ausadeunNNdNTuSliAaNnIN (@)

¢, =C +C +C +C +C —C (4)
e L P m i s
Tned
Ce Ao sunundsulnised wnd)
G Ao ALY (1)
Co Ao Adulzsnansel (/)
Cnm A AU 518Y (L) Bmeilagldannisi (5)
G Ao Ruawuiaseseuwienel (Lm/A) Ineuszuldainaunisi (6)
G Ao yarwniAsetauLissel (UnA) Faliasesilagldanuduiusauaunisi (7)
C,, =0.05 x AUNUATILATIDULIY (5)
v o = 1 I(]' + l)n
C, = duyuaiianiesouuis x | ——— (6)
1+i —1
C, =0.10 X AUNUAINUATDVUUMNI X | ———— %
1+0 —1
il

¥
A v a

i Ao dnsineniunal (%)

o

n Ao ognsldnuaseseuwis @)

7.2. szEIAnAUYY
SrEELIANAUNY (Payback Period: PP) B s38211a131nN1si3uduamnuianaf melagnsvesnisly
\wseseULiA AU WINR UMWY Fallanuduiusdaunisi (8)

C
PP =— (8)
B
BN
PP Ao svazanfuny @)
AD AUNUATIUATOIBULI (VM)
B Ao eldansed (LmA)
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Tneflanuduadenininssuy SD-oT way TSD Usvanas 10-30% Fnmdl 9 HetlinanniswaunaIusening
WA fing SufudunsnsndeisanannutuduimsuaznisauauEy oT fkdugmsauauiiduly
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