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Abstract

This research presents the thin-layer drying kinetics of mango using a solar tunnel dryer. The drying
experiment was carried out at 08.00-18.00 p.m. The samples in the experiment were ripe mango slices
with a thickness about of 5 mm. The moisture content of the mango from an initial value of 81.5%
w.b. until the moisture content did not change with time. According to the drying experiment results,
it was found that the drying was in the type of falling rate period. Mango drying in the solar tunnel dryer
takes less drying time than open sun drying. Besides, the experimental data were fitted to eight thin layer
mathematical models and their constants evaluated by nonlinear regression analysis. The agreement
between the predicted and experimental data for mango in the Two-term model was excellent for
considering the drying behavior of mango, and this model was used to optimize the dryer. The effective
moisture diffusivity of mango drying with a solar tunnel dryer more than open sun drying, which was

determined from Fick’s diffusion by minimizing the sum of squares.

Keywords: Solar Tunnel Dryer, Mango, Modelling, Effective Moisture Diffusivity
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audfduiindoufiioutantu anusouiavaslueinie
fasgnanemliiutanduilidissmeoenainaniu
Dunalderniatuiinnutusinnsuasanutudusing
fifisdu Tuasiigamofinsssuinesenialdanas
wazluateen3iINITANLAASITUTIR NanN1SNAaDY
Agmuinnisanaseseududiodisuiunandunuy
PRsINNSULTIanaLiissasfedliilva99ns1nIg
ouwnsTifwuanduzu  Tnefimsanasunseiiiiu
anineveszahatigamraunaiua T udvdues
oA ULIdwansnaestiidnwalndldesfuns
NAADIDULIINEH [4] uziland [32] uwagnale [33]
Fadundasginansinems

4.2 WUUSIARINIARINANEN YR INTOUNTITUUNS

paannsideyanTeukiuUTuUslugULuy
Ye8nEATLAUAULUa LA IASE
FAUAUVRUUTIADIN AN AIENSVDINITOULAIULUY
Fuunans 8 wuusaes tu fidwisdwesaieg uandls
Fam151991 2 FeuszneudiuAduUssansvonuy
$ravamneadinenansingg aduuszaninisandula
(R?) wazsnfiaedvesndnunainndeuridsdesade
(RMSE) Ingilrnogd 0.9866 f11 0.9904 uag 10.7620%
89 14.1155% @INa1AuU WUIILUUINaDIT89 Two-
term far1unuizaufiauisaldiiuiesnsidiu
AT NzaITEI N e ULl ATiandmiy
N150URITIRI8LAT B R ULTINE 11U B finduuu
olusdau Fedierduuszaninisdndula B2 wiafy
0.9904 Fafpmniigaiiieifisuiuuuudiasadug
wAflAsnfldesvesnnunainadeuiidaedad
RMSE Wity 10.7620% fiardiigaiileiiouiy
WUUSIaeIduY Fauusransmndamansiinin
donndasfuuITeves Dissa wazame [34] 1vinas
suwtezaradunvutuundduadsseuueiady
Sydofindlaans

A19°97 2 AMITIELAD$A199) VBILUUTIABINITOULTILUUTUUNTDINTOULIIRLZIN

Models k k, k, n a b g c h ” RMSE (%)
Newton 0.2364 0.9933 14.1155
Page 0.2159 1.0568 0.9936 13.7918
Hend

eNCerson 16,2403 1.0167 0.9935 | 13.8750
and Pabis
Modified
Henderson -0.1716 0.0012 | 0.5188 [ 0.2476 | 0.5047 | 0.2476 | 0.9946 11.7870
and Pabis
Logarithmic 0.2593 1.0052 0.2288 0.9947 12.3865
Two-term -0.1714] 0.2476 0.5241 | 0.5274 | 0.1406 0.14056| 0.9952 10.7620
Two-term
. 0.2604 0.7189 0.9934 14.0790
Exponential
Al imati
ppr'oxm-ﬁa on 0.2409 | 0.9993 |-0.8155 0.9942 12.7500
of Diffusion
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—e— Experimental
—=— Predict

Moisture ratio
=3
O

3U# 5 msfSeuiisunnuduiusuesdnaiuninuy
AULIAITENINNANITNAABNUNANITYINUILAIY
LUUY1889084 Two-term

1
0.9
0.8 )
0.7
0.6
0.5 *
0.4 %

0.3 .
0.2 S
0.1

0 T T T T T T T T T
0 01 02 03 04 05 06 07 08 09 1
Experimental values

Predicted values

3U# 6 MawSeuiigumanuiuildannsmeasuay
ATlANLUUTIRBITaY Two-term dmsunIs
auwmtlunIssauwiinglusday

NANITVINUIEAIPLUUTIADINNANAAIEATUD
Two-term L gUAUNAN1SNAaIlUNTOULRINLI9
TuinIesouuriandsnuiiderfinduuuglusday uans
ﬁqgﬂ‘ﬁ 5 nudNaveInsionuuassiwunlduduly
TumaRgIfUNaN1TNAaRIE NS UUI8AI1ORSIEIU
mudy Faandliifiuinannsalduuusaesiiesune
M5AsULYAIAINLT UYL BULT I8 LAT D 18U
wianussdenfinduvuglusdauld uazluguil 6 wui
A18RTIEIUAINTUIINATIATAILLANAI 99N AN
Sasrarunnutuildanuuusiasdliinnindsdinig
aamﬁmﬁ”umm%’mﬂaﬁawﬁ’]aﬁe'?fqgﬂﬁa']ﬂﬂ’smé'mﬁué
senindeyannuuuiiaeasnsinfeududunse

4.3 ArduUszANENTUINIS WavasAuTy

Ay AvEnaunISmaresmuiu (D,) 109
WrshesswihanIseunilurseeunimanussdnniing
LLUUEﬂmﬁamLasmﬂL.meﬁiimﬁﬁmmﬂLLUUfSwaaa
984 Fick’s Diffusion Wunila 1.0132 x 10 1519ums
FEIUNTI WA 6.3325 x 10 AN 19IATADIUT ANuasU
TagnuinanduUssananisunsdmaresnnuiuLzaag
ﬁammm%ﬂum%aauLLﬁwsﬁmqui’]mimmmm
§53UW1R (Open Sun Drying) ArduUsyananIsuns
é‘fqNamaamm%uﬁlﬁﬁl,i‘]umﬁagﬂmﬁ'mﬁizam%mw
mMsunidmavasensUssaninuasraldidnnseunis
%ﬁiﬂﬁﬁﬂﬂﬁmaﬂiwdw 107 - 107 msnaumsheiui
[34] Lag mﬂmamiwmaaﬂwmﬂammmumeawﬂm
AFUUTY amsnmmimwammmmmummmwumEJ
\osnndsnuanudeuifiuiuluede seuuiald
ransussdamisrsewinduanavesidnariild
I@JLaqaLﬁuﬁaimaf'fmﬁm%uuazmmaaLﬂﬁauﬁaaaﬂmn
FRsEnsEUINTUNS LEINNATINTAINLARSTIUTIR
dwalieniifvesh (Water Activity) ansasogisinga

5. agd
\3eseuLandsnuisdorfinduuuglusdauills
WannAusnannsaldanmnutusdndasimanisinens
¥iuegnad Fdlunsilldhnismnasseuusimreiug
umvunanaeliannizeiniaiinisiasunamn
Sufiviniseuuis wudrdasniseusiadunuuanas
Wiesogain TnsuSinaruiiuanasann 81.5% w.b.
~15.13% w.b. Tngldarlunisauuis 14 $alug &
\Wumsnaaesluggeiy Tuvaziinsnnuansssumnald
an 20 $alus AnuFuanaamde 20.03% w.b. Tudiu
YBIUVUTIABINITBULKILUUTUU TN UL US04
Two-term fAnumaizauiannnsaldlunisviung
é“mwdaumm%waamiauLLﬁﬁmmqquUU%’uuﬂﬁﬁ
dmsurdulsyAvanisunsdinavoseuiy (D,,) W3
uztheTimldanuuusiaeses Fick’s Diffusion Wu
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