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Abstract

Thailand has produced rice for consumption as the main food and an
important export product. Highly qualified rice production was obtained from
caring as growing and prolongation after rice harvest with the appropriate
procedure. This research aimed to present drying techniques to help in paddy
prolongation after harvest. The procedure began by drying rice cultivars KDML105
with hot air in a rotary dryer within 90 min to study 3-level results of drying
temperature at 80°C, 100°C and 120°C affecting the moisture of paddy. The
results of the experiment were compared with analysis by mathematical model
of empirical drying equation. The research results were found that high drying
temperature reduced moisture and moisture ratio as an exponential function
curve. The appropriate mathematical model of the drying equation was Page's
drying equation because the paddy moisture change prediction was high at
0.9949-0.9977 and the low RMSE value was at 0.0110-0.0139 which was most
similar to the results of the experiment. The effective moisture diffusivities were
found that increasing the drying temperature would accelerate the evaporation
of water at the surface of paddy resulting in higher effective moisture diffusivities.
Furthermore, this research can be applied to estimate the results obtained for
the drying process for agricultural products that require a high drying temperature,

such as chili, longan and legumes, etc.
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4.3 FUUSTAVDENTUNIAMNTUUSEENSHE (Effective moisture diffusivity
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Model name Model equation Equation no.
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Logarithmic MR=a exp(-kb)+c (11)
Two term MR=a exp(-k;t)+b exp(-k,t) (12)

o MR s ons1d@umudy, t Ae Latluniseuwis (Wf) wag k, n, a waz b fis A1Awnlag Jeanunse

mlfannsieseiaunsannssuuuliidadu

nafildarnuuusiasmendaaiansaziinishasisiaunainndouin
wuuaesfiasaniuiirnuwiuduaslndidesiunanisnaaesiiods Tnefiaisan
nAdulszansvesnsinaula (Coefficient of determination, RY) (Aviara et al,,
2016) wazArsInfidesvasAnadeaunaIndeufidaes (Root mean square

a a

error, RMSE) (Amf @a1nsUseansy way Inoves Usyilanansy, 2560) f9d11158

AMurleanauns (13) - (14) anudisu

o

Uil 10 atudi 1 (2565) ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083



. NInTInemansuazmalulad wninerdeviganssii
13
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

>

(MRpred,i - MRexp,i )2
R?=1- - - (13)
(MRe —MR,, )

i=1

n 1/2
RMSE {%Z(l\mmi ~MR,,, )2} (14)
i=1

e MR, A8 damdwanuruilannuuuiaes

MR,,, fi8 8nsdmanuduilaninnimaaes
MReo A 9RS1@IUANNIURALINNAITNARD
n Ao IuIuteyariauafldinses

5. 3N1MAa8e

BunnmawEensegsmuny Tagidiudenitusunaenuyd 105 41w
5 Alanfu Whdudievimssuwis vasderdulifufegisiiudondiumiauss
Tadesmegnudiladuazinludmmimindeusuuks ainduisuihniseulness
A uazgangiivesanieuiiihdseuuiheanmgil 80 ssmwalioa Tuszming
fhmsevazvinaiuiegnmng 10 undi TaethiawdenlddesedadUash
wazdavnimiinungdu shauasu 90 uiil udhmedsiiiuainmsmaassion

a

Y v 1% - =~ & o ¥ o o Y @
Wdeuauseunigungil 103 ssmiwaidua 1Wunan 72 9alue wawihnistedmin
VAIN1TOULNOAIUIUNIAUTUYBIT1IAI9E19TINTRURTIIIERUNNHT 80 BIAN
Wwadud AMuNInIgIL AOAC (AOAC., 1995) a1ntiudwinisnaaadludnuasifednu

Migaungil 100 uay 120 ssrwailia nua1dusall

HaN13ITBUAZaAUTIENA
14 Y Y =
JanaAanIvaIN1TaUiedI RN
Wetdeyadnn1snaasu AT anuduiusvesUsuua Nty
wantun1seuwisNgamall 80, 100 kay 120 e iwalud lneANTUEUAY 30-35%

warAUTUATNELAY 15% URTTILL INNANIINARDY ALIUN 2 Wud1 Y3un

o

Ui 10 atud 1 (2565) ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083



NInTIermansuazmalulad wninerdesvigenssii

135
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

& 2 v & Ao = I3 Y s o =
ﬂ'g']llsﬁusﬂaﬂLllaﬂsln'gLﬂaaﬂﬁlgmaﬂwmgmaﬂaﬂLUULauI@QLLUUﬁQﬂmuL@ﬂ%‘IW LUULTYR

v

Tneludrediuresnisey mnutuszanatedesinga esmnwdatiideniinnuiy
a9 Bnvlanasneszmringamgliudadnnudenuwargamgiaufeuildlumsougs avin
THAnnstemanudeuldn dwasonsaemmnaveuinanmeluwdataden
indsfuenidulusgesings wezidloszeznatlunmsevuiiunuiudnsnislums
femnaveniazAssqanasilimuduresudadnidenanatedetng wazeain

HANSNARBIEIMUBNTT NseuwisildomumngiiasuTunuauiuzanainniinig

a

aukmaNldaungiia tlesannnseunisigamgias YTuianisaiemaiusou

Y Y

%
a [ Y Y a

sgrinaufouiuiiuenvesuant1iUFenazgend Ay dsansEesIalung

a

UWATIUSINAMUTUgATIEReITU nTauwisaungiiasasldssugiaailunis

Y Y

DULITBENIINTOURITIRUNIAN

40 -
35
30
25
20
15
10

Moisture content (%)

5
0

0 20 a0 60 80 100 120
Time (min)

a

UM 2 AnuduiusvasUSuinaanuduiunatluniseuurisiigaumgd

U

80, 100 way 120 aerwawliyd

WUUTIADINANAAIAASVIAUNITOULAILUULBUNI AR
WiethdeayausunanurunlannIsnaaanIse ULt deniianiae
#1199 wmAdRsIduAMLTuiiuAnsisuulasnad luTagisuiuysuna

ANMUTULSUAY LAIUIUIIATIETIAIAITLAZAIAINUABINLAZDUVDILUUIIADINIS

o o

Uil 10 atudi 1 (2565) ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083



¢ NInTInemansuazmalulad wninerdeviganssii
13
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY
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Model name Temperature Model Constants R’ RMSE
Newton 80°C k = 0.0092 0.9840 0.0245
100°C k =0.0135 0.9965 0.0136
120°C k =0.0168 0.9974 0.0124
Page 80°C k =0.0041, n = 1.1960 0.9949 0.0139
100°C k =0.0105, n = 1.0634 0.9977 0.0110
120°C k =0.0176 , n = 0.9882 0.9975 0.0122
Henderson 80°C k = 0.0097 , a = 1.0295 0.9889 0.0204
and Pabis 100°C k =0.0137 , a = 1.0082 0.9967 0.0132
120°C k =0.0167, a = 0.9946 0.9975 0.0122
Logarithmic 80°C k =0.0049 ,a = 16918, c = -0.6786 0.9927 0.0165
100°C k =0.0104 ,a = 1.1837, c = -0.1882 0.9980 0.0093
120°C k =0.0164 , a = 1.0038 , c = -0.0105 0.9975 0.0122
Two term 80°C k; = 0.0033 , a = 7.2925 0.9928 0.0165
k, = 0.0025 , b = -6.2792
100°C k, = 0.0081 , a = 2.6619 0.9976 0.0115
k, = 0.0055 , b = -1.6668
120°C k, = 0.0162 , a = 1.0155 0.9975 0.0122

kp = 0.0040 , b = -0.0222
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(Chakraborty et al., 2016) @sglamnuduiusivgamgiasaunisseludl

; R?=0.985

k =1646.965exp [—MJ

abs

; R*=0990

n=0.178exp [Mj

abs

o

Uil 10 atudi 1 (2565) ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083



38 NInTInemansuazmalulad wninerdeviganssii
1
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

dvdumnuundedorenuusianiued Page @1115aR15ANINAT R waz
RMSE uwé1 Sanunsafinnsaninemsiieuiisussninndanmdunnuguiildana
nmAaesuazASnTId AUl nuUSRemnandamans Agangilunis
oUUKa 80, 100 uaz 120 ssrnwaidoa fauandluzuil 4 Tnsnsiansanainseezsing
sewinsgnvesdmsdiuauduluusargamafifuuuadunss d1A1 R da1mnn
speginesEwiaiuLIdunssaztiey wazine R fanies szogineszninagaiu
WURAUATIAZNIN DINHANITVABDINUT fgmﬁuaqé’mﬂd’;umm%uagﬂﬂé’umLﬁumiq
10 Fawandlidiuiiuuusiasswes Page fimumunzaniivzthuldlunsiuenis

Waguwlasanuuvestuden

1.00
0.80

0.60

Predicted moisture ratio

0.40

0.40 0.60 0.80 1.00

Experimental moisture ratio

JUN 4 wanenisidSeuiieuseninadnsduanuuilannuanisnaaeias e

SRTIEIUANUTUN AN UUIIADINNAAAIENS

FuuszAvsnsunsannutulszaving

INNANITNARDINUIT NTOULIITIIURONAIEAUTOURUUTIMTINTEUBNUYY
flgaumailuniseunsis 80, 100 uay 120 ssAwaidoa duUszAnsnsunsaudy
UszAnsuailan 3.661x10°, 5.155x10° way 6.127x10° WA /Uit muasu fauans

lusud 5 Feaziulainnisifingamgantdluniseuwiegs Arduusednsnisuns

o

Ui 10 atud 1 (2565) ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083



NInTIermansuazmalulad wninerdesvigenssii 29
1
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

ANNAUALTAEAUY @ msinn i luniseuwisngesilignsnsanemug
s & v a v a & v @ 1 8 da
voshmeludadriieningdiliiuengWunarfudun1sisanssemeresdiinies

WAATIUADNTIRADNITUNTAINLTUDDNAINRILART LIS

8
Z 7
2%
3% 6
s £
o S s
5 x
E o9 " * 80°C
E w5 B 100°C
-13 § A 120°C
Ico
60 80 100 120 140

Drying temperature (°C)

a

3UN 5 duusganamsunsanudulseivnaveaniseuliitiUdenigumgil

Y

80, 100 kay 120 adAaLTyd

1NN1TNAABIDUWAITINUFONTIRUNYTD UL 80, 100 LAy 120 84

waded wudn sveznalunMseuLiLellAUSINUAMLTUEATINEAUNINTEIY N3

a

auwigamniiasldsresiianteeniiniseunieigamginn SRTaamunm

NNAUNTINAY NMTBULRITIgUNTgeIlTiAnN1sveeUTINATUAZ N TaNEIYeY

Y N oA XA e o v Ao A Ao o X o
quQﬂNﬂWLWNSUU FUUUANBULVDIVIIVANNANTONLIENIT V1INV UNLB (aziga

99 q

Bei, 2555) uitaaumgilunisevwisguiuliasiiiudatrainansunnilade
WeannlugisusngamgIRawanasindusgssamsiannnisdudaiuaniou 881

gaumgilunseuuianiuly enuusnd1asgniveamglinnunansuasiivedudn

q Y

(%

2 a £ = A o g va v & & ) v a o g w
GUTJLUaaﬂ"U%J’EN?JQGUU "iNLUua']L‘WC‘JVW]{LV]Lﬂﬂﬂ'gqﬂl’ﬂﬁlu&la@qqLLagLﬂu{]'ﬂﬁlﬂﬂaﬂmmqiw

wandhauandn W3m Usinguin, 2559)

o

Uil 10 atudi 1 (2565) ISSN 2287-0083 | Vol.10 Issue.1 (2022) ISSN 2287-0083



. NInTInemansuazmalulad wninerdeviganssii
140
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

Tudruraaisnsnaassnuin Tunisiawsazasailanianazlaanlaivingy

= ! & o PN Y ' v a = v
a']LWG!V]‘UQ@J']Q']ﬂﬂqﬂaqﬂmumaﬂaﬂiauwisﬁUﬂ’]'ﬁ@ULL‘WQQJ?’]’]LLG\ﬂG\’Nﬂ‘ULﬂUVLU LW@EL'W

A =< o

AFIATANULLUT AL ANUUNLTBEHD FIVIINITNAABITT 3 AT MENTNLINADULAY

FranaweImmaassiwiloudu dudunsinauedeyavieaitinléieglugves
Al (Mean) waziilothdeyaiildannnsmeassuniiszsiaznuin Adnsidiy
anuduildnmmaaesdalndifssiuuuusiasmisadamansvesaunisounis
wuuleNiida Tnsfinnsanldainmdulseanivesmsdndula () wagAadsaiy
AANALAGBY (RMSE) fams1efl 2 uazanmsvaaessanuinnsifingamgiouuisny
yhlindudsansnmsundaudulsydvinaiianiutu esngumgliouudigs
whedinssemerenihiiiawdadiiuden dwaliedulsAninuninnuiu
UszAvSuageiu Seaenadostuuvudasmadamanilumseuuisiiiudon

Na91UIIBUDY (Chakraborty et al., 2016)
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