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Abstract

This research aims to study a dehydration of paddy in a small inflatable dryer by using solar energy as a
heat source. The dryer made from 2 types of plastics were LLDPE and PVC which can collapse. The dimension of
the dryer was 1 m of width, 2 m of length, which used with 80 W solar cells. The average inside air temperature of
the dryer was 41.8+2.3°C at the solar radiation of 488—-959 W/m’ in non-product condition. From the study found
that, increasing capacity of paddy in inflatable solar dryer, moisture ratio was more decrease than sundry method
in the same condition test. For the 7 hr of the drying time, the moisture content of paddy (wet basis) in all conditions
test were lower than 14 and the water activity were lower than 0.65 which depended on standard of paddy. From
the study of physical properties found that, the dehydration process effected to paddy width and raw rice width
which the width was decrease from fresh paddy and fresh raw rice. And color value of dehydrated product in both
methods found that, the b-value of dried raw rice increase significantly and difference with fresh raw rice (p<0.05).
The thermal efficiency of the inflatable solar dryer at the test time of 5 hr and initial sample of 10 kg, was
23.02+0.12%. The result found that, the inflatable solar dryer can be applied for dehumidification of paddy to obtain

quality products.

Keywords : paddy ; inflatable dryer ; solar energy
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Figure 5 Ambient air temperature, inside air temperature and solar radiation of no product condition
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Figure 6 Solar incident of the small inflatable solar dryer during the test
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Table 1 Moisture content (wet basis) of paddy at initial time, 5 hr and 7 hr drying time

Moisture content (wet basis)

Treatment
Initial time 5 hr drying time 7 hr drying time
T2 24.14+0.05" 12.6620.63° 9.900.06°
T3 24.14+0.05" 12.00+0.05° 11.99+0.73"
T4 24.01+0.08" 13.1420.08" 11.25+0.11"
T5 24.01+0.08" 17.68+0.23° 13.68+0.24°
Note : 1) a-d difference letter in same column were significant difference by Ducan’s New Multiple Range Test at confident

percentage of 95% (p<0.05)

2) ns means non-significant difference (p>0.05)
-
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Figure 7 Drying curves of paddy undergoing different drying conditions
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Table 2 Comparison of physical properties (width and length) of paddy and raw rice

Treatment Paddy Raw rice

Width (mm) Length (mm) Width (mm) Length (mm)
T1 2.3140.15% 10.49+0.76"™ 2.14+0.08" 7.88+0.49"™
T2 2.46+0.26° 10.71+0.59™ 1.91£0.19% 7.53+0.34™
T3 2.36x0.14° 10.31£0.78™ 2.02+0.21%° 7.24+0.62™
T4 2.1020.23° 10.62+0.39™ 1.73+0.24° 7.38+0.46™
T5 2.1620.17° 10.92+0.51™ 1.77+0.09% 7.9120.54™

Note : 1) a-d difference letter in same column were significant difference by Ducan’s New Multiple Range Test at confident

percentage of 95% (p<0.05)

2) ns means non-significant difference (p>0.05)
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Table 3 Comparison of color value of paddy and raw rice

Treatment Paddy Raw rice
L a* b L a* b
T1 52.06+3.73" 4.80+0.74™ 26.16+1.88™ 58.55+3.85° 1.49+0.07° 16.13+0.87°
T2 54.56+2.43%°  455+0.48" = 2567+2.02°  53.55+3.70°  1.78+#0.13°  17.5240.38%
T3 58.72+2.22° 4.42+0.29™ 24.92+1.29™ 58.23+2.05° 1.63+0.23° 17.35+0.55"
T4 55.32+1.47% 4.56+0.77" 24.34+1.29™ 53.80+1.81° 2.35+0.42° 18.53+0.33°
T5 54.16+5.14%° 4.30+0.81™ 24.83+1.26™ 54.23+1.20° 2.39+0.16° 18.31£1.20%
Note : 1) a-c difference letter in same column were significant difference by Ducan’s New Multiple Range Test at confident

percentage of 95% (p<0.05)

2) ns means non-significant difference (p>0.05)

'
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Table 4 Water activity (aw) of paddy in different treatments

Treatment a,
T1 0.981+0.010°
T2 0.495+0.005°
T3 0.467+0.052°
T4 0.593+0.001°
5 0.620+0.007"
Note : a-c difference letter in same column were significant difference by Ducan’s New Multiple Range Test at confident

percentage of 95% (p<0.05)
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Table 5 Physical properties (width and length), moisture content, color value and water activity of samples which

were investigated before and after drying by the small inflatable solar dryer in 5 hr of drying time 284

condition Width Length Moisture L a* b a,
content
Before 2.14+0.08° 7.88+0.49™ 19.83+0.07° 2.44+0.49"™ 2.44+0.49" 17.52+0.11° 0.99+0.01°
After 1.75£0.06°  7.58+0.42" 10.92+0.01° 2.7240.58" 2.72+0.58" 18.86+0.50° 0.610.01°
Note : 1) a-d difference letter in same column were significant difference by Independent T-Test at confident percentage

of 95% (p<0.05)

2) ns means non-significant difference (p>0.05)

Fq15RINANISIAY

oy = EY = % dll o & dll o o
’QWﬂQWuQQﬂVL Wﬂ@ﬂQﬁﬂﬂqﬂqﬁ'ﬂﬁﬂ']qNﬁuﬂqqLﬂ@@ﬂﬂ'}ﬂLﬂﬁ"ﬂﬂﬂ'ﬂLLV\TLLUUW@Q%H’]@L@T] LﬂuLﬂ?’ﬂQﬂULLﬁ\TWN

o

uyuaandanildvinas warasnaiin Polyethylene warnndnelwiiasainidudanluanunienisinens d9ain

q

U348 Shahi et al. (2011) lavauuianilassafensznaudaanisagunanafingiin Polyethylene Wud18n1s

= v | a

MaunanInluidaasnanlunireuuiuazanudazen il uiun1sAINaNL TN Nﬂ%’]NﬂNﬂ’ﬂuVl’]\iLﬂiHﬁsﬂ@

q

' ]
=

1ealsauuieniilassafenilsznaudaanisagunanainiFauiauiueeseuwisialdvinandagaawanman @

1
Y a 1 =

denadsclomieduanaades uiasiu nensuulssenuiawindu 37,000 um aunsafiaunula luszazioan 1.5 1

a
1 £ '

TaeN19M19U89LATE0 LT LLUNEII NI ALAN HRANIT0YIN g e nAne lulATese uuiaduguun A7

WNNZANANMSUNTA LT AaN Naanraasiuantinaeaaad Nassir & Etesami (2011) W91 N13auLiadnalaan

v v

Aaouuni 35°C way 45°C M ldilasn e fidusdqifnmanninnninnisauwkiadiqasnnamuni 55°C

q a q a
1

A k3 a v dl o ¥ =3 ¥ o E2 dl 2 dl a
LummnmﬂmmmmuLLWW@;M@m@wﬂw,mmmmﬂunimw ANATNNTITRLUWNN A IUNAN
%

o

geaz ANy
. . X4 A « Y= . « S Y a
wANGi M NTUIIN TRauarn e TuMAnge danaliiAnronuduaun e lumdn AnuAungatazdsnalifia
n17uAns19 e lddnAiNand19aaiAn suAnIin (Thanasookprasert et al. (2021)) $9H9LATAIAL WAILLILINES
WNALENERNAINTRINgUUNE IR gInd1uunRnIALIAReNsTINL 10-15°C T9ABAARBINUNIWIAE U9 Romuli
et al. (2020) uananusnsdruaINTUNUAsuLlaslUnNafe9dIlaen i nlun NN NN e LT Y
AN 5 ANNSUADENNAADY T2 T3 WAL T4 A1N1T0LLNTUARUIBINITUIBNNTARANNTUAINA lofasa Tl Aeh
& . . ¥, v 4 e A N &

AIMIIAAAMNTY 1-3 hr iudaanisdfuaninziliessiuaainisauuis Geisinaieresdanannsianauninds
HaRTRERI N sIWRLRNNINTY TaeiasannAnnuansessnd NI Afauas U RHaTeian in i
. . Y - - c o a Y. 4 X Y=

dmn3n1stnamanNiauLarioad1saInUTiaremandaaaneangdainiAiulansigean denaliiianig

sTRtN LTR899 LU ARNIAN (Thanasookprasert et al. (2021)) A3 lFiNNTan 89289 NTULBINARIT LT

306



MeEnsanenAIansysn 7 28 (RUUN 1) NTIAN — NEEU W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.1) January — April 2023 UNANNIRE

A99E19990159 UATIUEINNNTANAINTUNNAT 3-5 hr 1TWT9ERIIN1TAAAINTUAIN ANNTULRALTDITANAZARAS

Wudndauiumanlun12an ANy LAz lug4N13aAAMNTUNNAN 6-7 hr WUTNERTINITeUWINAAAT LT UT9R

1 v
o a Y o ] ada [ % =

A NTuludanmaetiasauuns hldsantindanetnqlusaiiias Roudnaesdan Guuis inligunginiuesiangeau

) ]

' v o
= o o o 4

(308 7 WaTARIINIIUTIR AR Tein Tudan liainimmszmeaeanunlaan Tnandaaindaan afenanaAt AT

P Sz g Y S £ & A .
AZHATAINTONLENINTCUZLIATNITAULUNNATNNHNNINTY Tmm:ﬂ:m@fmf]mmmmmuwmmmu@\g‘wa‘:ﬂxmm 5hr

¥
Y o1 = 13

2 o o 1 ¥ I a o " Y = ¥ A IS ¥ ¥ o
e IiAIANNT Y (a‘@m:ﬂ’mﬁlmﬂ) PAIARENTILARNNAANNGNTREAY 14 Eﬁ\‘i"}J’VJLﬂ@ﬂﬂﬂﬂtﬁﬂﬂwyl,ﬂ@@ﬁﬂﬂﬂ\mu

'
al

411398 Maneerath et al. (2015) ArAxTU (Faeazgrwdlen) sessmetednaaesndmiudianaeniug na41 7
winnzannawinllddnn assiiArpnuau (Feaazguden nfeaay 12 -13 uard1ilaeniug n49 AssiAiANTY

(Forazgnwlen Nieuar 14 -15 My lidethdnld@asnupnuanysaizeaudadnnasuiniign wenaindudmiu

' v
=<

nsldUTuNufaedsiadaeniinanlunmaaeaiy 10 kg HeRaUAUN1IIANANBLLLALAN WU NI LD
dl v [~ d’l vl 1 Z a £ d” v
WragaLLiaLLUNeIUnAlanaNTnanANNTLlsAnIn s nausuuaaan Tneldszazinanlunisanminududes

N30 NaanAResLNNWISE Trongjit e al. (2018) AusuANINIasNARTUTEL A NTHWNIzIAIUNIaAANTY

o (373

WU AN &, TBHARA I ABNIAINNIMAAeY 4 an19z H a, A1TRENTN 0.60 HILUAINITAAAIINTUIZZINAN

o o

7 hr @9an a, Wutladenianinasednsnismaesaesdiaulaen ANNARNIWELAWRNAN a, (Bason et al. (1990))

'
a y =

uanaNUuLENIUAetENAUNNasaA a, 1a9nanisidaen TaadaldiBunndaetnaiuninau tnannsld

13N10uA28E19 10 kg M 1T LRNNNIUNNIAAANTUALELATAIOLLTILLILINAIUATNITAMNATUIAN a,, LANGI

| Ao o o aa o Yo 4 a3y o N a4 A Y
AENUULRNATYNWNEDR (p<0.05) funisldFaaseEusun 5 kg Luﬂ\’i“ﬁﬂﬂQUQNVIWHVIIMﬂ’]i‘Q’]\TMQ@ﬂ’NV}L‘Vl’muﬂ"lﬁ‘

v
=<

NN uFnatin9dena IR NN 189t L9 AN TANANNINTYW T9a1NN1INANUUITBITUTLUADN AN
\ | e & 1y & a Y A o g val X A & ' o = 1
dsnasiadnsn1sanataNTuasinaaentFnguae AN e RTuIvaswas e ludanlaen wiviall
Y 3 - 5, Yy Y o o aa 3
nMsANaUTIUNI9TT e AINTUREINNEITNTR uazguUYRAINIINg EATae ULTILLLNEAIN A AY MY
% P = A . Y o Ao .
(fruazgnuilan) 229n19ANAUNLTNNL 10 kg HAgendn IneaenndesiLeWideaes Meas et al. (2011) wud
Y a A g 4 Y oa X vaa A Y v i
ANHUUNTBITUENUABN HEARBNTAAAINNTU TIN1FAAANNT N AT IS ND A NU LT U999 AN an g
Tpan1sRANNILNIT9TUTNq I Aen AN T LI Na lT N ATW a9t 19 AB N WITLT I A ULB LA LT UYBIE 9L AR nT Y
a kg 1 d‘ Yas v dl 1 o = ] Yy A dgl U 1 a 1 d!/ o
1FIUAUAN HEIaINNT AT AMNFRUNLANFA9AY Addana LT aenTusuawRan I sane N ana KT e

1y & Y = ¥ vy P X oA o X 9 & ,
‘ll"lqLﬂ@@ﬂﬂquuu@ﬂﬂ?\?@\‘]N'Z‘].h)]m@\ﬂ,‘ﬁ?gﬁﬂzLQ@quqquﬂTuLW‘ﬂuqﬂqqﬂﬁﬁuﬂ@ﬂ@qﬂﬂq’nﬂ@@ﬂ (Narmilan et al., 2021)

o o ] D 2 ¥ o v 2 A & =
LL@z@’]'ﬂﬁ‘UN@ﬂq@ﬂ@\ﬁm'}')lﬁﬂ@ﬂﬂLL@Z"]J']Q@ULL@@QN@W']N Table 3 Wu1N mWQLﬂ@ﬂﬂLN@Nquﬂqiﬂmﬂqqﬂ'ﬁuiﬂﬂmﬂm@ﬂ’]

] ] N ! " = Y o a o . = =

AITHAINN V’]’W’]QqNLﬂu'&LLﬁﬂ LL@xﬂqﬂq’]NLﬂu@LW@ﬂ\i TIRADAANRIN LWL VRN Trongjit et al. (2018) MeLaAA
o P A & \ oA T o w - PRI X '

°1|@§1°1|7']Lﬂ@@ﬂ'ﬂNquﬂqﬁ‘@mﬂ']’]llmu@%iulﬁlm@LV@@\'}LTuLmﬂQﬂUﬁlq')Lﬂ@ﬂﬂWllllNquﬂﬁ‘xuquﬂqﬁ‘ﬂﬂﬂ')qﬂﬂju LLARINATN

' [
a K o o

o a oA, & Y o § v oA \ | A aa
°1|'VJﬁ‘]_lLN@Nquﬂ’]?ﬂu@ﬂﬂ‘?']ll“ﬁuLL@'JVﬂiWﬂqV’]Q'”JLﬂu@l,ﬂﬂﬂ\'] (b-value) LWN“HNI@ELLmﬂqu@ﬂq\‘]Nuﬂmqﬂqu\‘l@ﬂm

(p<0.05) AuwAAT AL HILNNAAANNTY HB9aN FEN138RAINTY gMNRLaTszazinan TuNTanAINTUAY
e

307



MeEnsanenAIansysn 7 28 (RUUN 1) NTIAN — NEEU W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.1) January — April 2023 UNANNIRE

denaraA1dresnaniusii1andsananTu wesainwandialauaanieuinliinadjisewaansa (Maillard
reaction) LuU[ATe1n191AARUIANE iATUIENI19UIAaTAE (Reducing sugar) funsnasfilu tushu wie
arssznevuinsiaudu] InellaanuFeuidadfjisen (Inprasit & Noomhorm (2011)) wanaintiunisanANTUANAse
Aundaasinalaen dannsuesaluuuandraesudsdraiiuinainnisgy@sanaueananiuandi AN

a

uansinelusuaeraamantionisuada i ntuiesnsgidaanau luansnaaiunismwaadinlasugumngi
Winluszudnenisauudann lfinanisaanafufindunuiwr arawaadromuiu felddeuwlugauamanadnadinig
wasuulauiiasainnimesatasndifeaas 5 1093UANAAENFY (Prakash & Pan, 2012) M9UN198AANT
v A v ‘ﬂl £ dJ U ¥ o a a L = o/ ] Aﬂ”

drqilaansaeATasaULiILILNasT UNaIA N FauNIAIN S dadsanine nadaniAdusataslunIwANTY

ganaindaiaen anunsavinlidaaeniannuamu (Fesazgudan) deandt 14 AszaznaiauanaAans@u 5 hr

#7Unan15IE
d’f ¥ = 1% 3 A 4 3 ijz I =
niranANTudalaendaanisdszegnslfiprase uuieiuunes s alanidy iuniudenuilslunisan
j L ! o =3 ﬂl ¥ v dJ =2 d’j ! k73
pondulnegUnsnifnatoanisaiuivuazipdeudeldazaon @9annisdnwinisanmAangunugn n1sld
= v oy = 4o o
wzasauuitLuuneslun1sanANTud1alaen tnaantazenianigluiazesiiavnnnnanlun1sa L

drqidaen (T<55°C) Tan1sanANNTLd1adaenALTunn 10 kg 1 IAT9RLUAILLLNEITUIALANTUENNNTDAR

3 g

&y X a9 - a4, &
ANNTUIAANIINNIAINATY Tmﬂmm?mmmmmu’lmgslummsmmmﬂm AR ANAINHTU (?@ﬂ@&ﬂﬁumﬁlﬂ) Uaenan

'
a o g

14 alaeldsrazina lun13anAMNTUYINAL 5 hr BAaZA1FNNLNBAT 1899191 AB NN NNTAAANNTUR ATAINGN

e

¥ =

0.65 Imenunnzdnsunisinldifusnen lalnenandneildifianisdernawaziingsls :uian1ranauduinalug
AARNHUENINNIEAIN TR AITHENILALANINNTINTIAUNAAT1AL ARUUIAAINNNFTINBAZAINNENINAART TINTI

X o A o @ o 6 v a A & v o~ & o \ o
NN9AAAINTUAQEILATAIAL UAILLILNAI UL ALANTIN I ANA NI LA W ABI 1IN A AT LN NA LT AN LANF9BEIN9H

1 1 12 1
a a

@ 0 o aa o @ Y a 4! v d’j =< v A 4 <
UHANATUNNADFNLINAATNIALAR BINN mmmmmmﬁmﬂuﬂ?mmw YAENNINAY ﬂ’]i‘i‘ﬁ LATANBU LUNLLLUNBITUIALAN

Tneldwdasuuaseninglldszenslldiundnnainisorbidialaeniidinsna (Feeazgnuden) uazaAfsnnm

|
A

Wdasziuldminninsgiy waziiszazinainisanpanzuntdesndtilemeuiunisainany tnsainisninly

dszgnafldluszdunguinwmsnsuazdaimnaguauneyin ilddrowaenniannan annistudewanntu uazaanu

q

REUNELTB9ANNARTANNNNTAARNNTBRULIAILAN
naRngsNUszn A

1978uAMANTANTAENANEATUAZEMNT NnTANENdrITARYaasAs N NlRANewATzigUnen]

A oA ai o a o
LATENHALATANLN MUN1TNNIAE

308



MeEnsanenAIansysn 7 28 (RUUN 1) NTIAN — NEEU W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.1) January — April 2023 UNANNIRE

LANA9A19BY
Ahmed, U., Kumar, M., Mahajan, S. & Alam, M.S. (2015). Grain Moisture Measuring Techniques - A Review.

Agricultural and Engineering Today, 39(10), 13-18.

Bason, M. L., Gras, P. W., Banks, H. J., & Esteves, L. A. (1990). A Quantitative Study of the Influence of
Temperature, Water Activity and Storage Atmosphere on the Yellowing of Paddy Endosperm. Journal of

Cereal Science, 12(2), 193-201.

Inprasit, C. & Noomhorm, A. (2001). Effect of Drying air temperature and Grain temperature of Different types of

Dryer and Operation on Rice Quality. Drying Technology, 19(2), 389-404.

Maneerath, C., Chomchuen, K., Boocha, W. & Wisitsirikun, S. (2015). The Study of Suitable Humidity in Paddy for
Rice Process. In Proceeding of The 2nd Kamphaeng phet Rajabhat University National Conference.

(pp. 213 - 219). Thailand: Kamphaeng phet. (in Thai)

Narmilan, A., Niroash, G., Mowjood, M.[.LM. & Akram, A.T.A. (2021). Effect of Pads and Thickness of Paddy on

Moisture Removal under Sun Drying. Agricultural Science Digest, 41, 572-577

Nassiri, M. & Etesami, M. (2011). The Best Method for Rough Rice Drying Based on Operational Energy and Head

Rice Yield Quality. Journal of Agricultural Machinery Science, 7(4), 339-345.

Prakash, B., & Pan, Z. (2012). Effect of Geometry of Rice Kernels on Drying Modeling Results. Drying Technology,
30(8), 801-807.

Rojas, S.A., Nagle, M., Gummert, M., Bruin, T. & Muller, J. (2017). Development of an Inflatable Solar Dryer for
Improved Postharvest Handling of Paddy Rice in Humid Climates. Institute of Engineering, 10(3),
270-280.

Romuli, S., Schock, S., Somda, M.K. & Muller, J. (2020). Drying Performance and Aflatoxin Content of Paddy Rice

Applying and Inflatable Solar Dryer in Burkina Faso. Applied Science, 10, 1-13.

309



MeEnsanenAIansysn 7 28 (RUUN 1) NTIAN — NEEU W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.1) January — April 2023 UNANNIRE

Shahi, N.C., Khan, J.N., Lohani, U.C., Singh, A. & Kumar, A. (2011). Development of polyhouse type solar dryer
for Kashmir valley. Journal of Food Science and Technology, 48(3), 290-295.

Sookramoon, K. & Khamwachirapithak, M. (2016). Rice Grain Physical and Chemical analysis from Paddy Drying
by Using a Solar Tunnel Dryer at Prathum Tani, Thailand. In Proceeding of The 3rd International

Conference on Industrial Engineering and Applications. (pp. 1-4). Ukraine: Glib Vatulia.

Thanasookprasert, S., Swasdiisevi, T., Devahastin, S. & Soponronnarit, S. (2012). Dehydration of Unhusked Rice

by Using Impinging Stream Dryer. Journal of Science and Technology, 1(2), 1-10. (in Thai)

Thauynak, P., Chuchonaak, M., Yapha, M. & Bunyawanichakul, P. (2014). Review of Development of Paddy Dried

in Industry. Srinakharinwirot Engineering Journal, 9(1), 68-74. (in Thai)

Trongjit, K., Juthajan, W. & Laowlard, L. (2018). Simple Reassemble Paddy Solar Dryer. Koch Cha Sarn Journal of
Science, 40(2), 76-90. (in Thai)

310



