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Drying kinetic of Tilapia nilotica drying using hot air

Umphisak Teeboonma " and Prateep Toomthongz)

Abstract

The objectives of this research were to study Tilapia nilotica drying using hot air and to find out the
appropriate thin layer equation for predicting the drying kinetic of Tilapia nilotica. To achieve these purposes,
experiments were conducted on the following conditions: air velocities of 1.0, 1.5 and 2.0 m/s and drying
temperatures of 50, 60 and 70°C. The effects of drying conditions on moisture ratio, drying rate and specific
energy consumption were investigated. From experimental results, it was revealed that drying rate and
specific energy consumption increase with increment of drying temperature or air velocity. Furthermore, it was
found that thin layer equation providing the highest coefficient of determination (Rz, 0.99899) and the lowest
root mean square error (RMSE, 0.0092) is Two term equation.

Keywords: Drying, Drying kinetic, Hot air, Thin layer equation
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Page Kk -0.01499 0.00915 0.00048 -0.00013
0.99855 | 0.0110

n 0.72058 -0.83839 -0.01748 0.01652

Modified Page | Kk -0.01455 0.00880 0.00048 -0.00013
0.99855 | 0.0110

n 0.72023 0.00071 0.00029 -0.00006

Henderson and a 0.90310 -0.01690 -0.00041 0.00031
0.99072 | 0.0277

Pabis Kk -0.00380 0.00174 0.00010 -0.00002

Wang and Singh a 0.00335 -0.00172 -0.00009 0.00002
0.96861 | 0.0508

b -0.00001 0.00000 0.00000 0.00000

Two term a 0.17592 -0.03407 0.00086 -0.00003
0.99410 | 0.0221

exponential K -0.01748 0.01067 0.00041 -0.00009

Logistic a -0.19268 0.05117 0.00087 -0.00076
0.98395 | 0.0364

k -0.00321 0.00163 0.00008 -0.00002

Approximation a 0.39043 -0.14594 -0.00307 0.00273
of diffusion b 0.33347 -0.18749 -0.00405 0.00339 0.97141 | 0.0083

k -0.07508 0.05127 0.00162 -0.00088

Logarithmic a 0.86789 -0.09014 -0.00105 0.00137
k -0.00710 0.00408 0.00017 -0.00006 | 0.99586 | 0.0186

c 0.03815 0.11502 0.00139 -0.00173

Verma et al. a 0.37858 -0.14814 -0.00263 0.00263
k -0.06104 0.04364 0.00134 -0.00073 | 0.99891 | 0.0095

g -0.00381 0.00201 0.00010 -0.00003

Two term a 0.46105 0.30369 0.00605 -0.00583

b 0.44101 -0.18336 -0.00367 0.00336
0.99899 | 0.0092

K, -0.00434 0.00250 0.00011 -0.00004

N -0.08211 0.06397 0.00182 -0.00115

‘ ”
WALLURL: 3, b, ¢, d, g, k;, k, %38 n AR A1AINTE9ANNITaLUTITILAN (K)
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A

K =X+ X, T+ x,V+ x, TV (6)
1 o A
SN K AR a,b,c,d, g,k k, %30 n
T Gl grung e (°C)
Vv Aa ANNLEIAN (M/s)
= ! = =
X An ANASNTBIANNN (6)

A Experiment, Drying Temp 50 C
O Experiment, Drying Temp 60 C

0.8 ©  Experiment, Drying Temp 70 C

Prediction, Drying Temp 50 C

0.6 - Prediction, Drying Temp 60 C

e Prediction, Drying Temp 70 C

Moisture ratio

0.4 4

0.2 4

0.0

T T T T
0 200 400 600 800 1000

Drying time, min

51 8 1WFELgUANANHUEI8IERTIAIUAIINTY
A8 7EUTNNANIINARBNALNANITNIUIEAIN

guunnannIs Two term A91H15983 1.0 m/s

A Experiment, Drying Temp 50 C
O Experiment, Drying Temp 60 C
0.8 O Experiment, Drying Temp 70 C

Prediction, Drying Temp 50 C

0.6 o Prediction, Drying Temp 60 C

e Prediiction, Drying Temp 70 C

Moisture ratio

0.4 -

0.2 o

0.0

0 200 400 600 800 1000

Drying time, min

51N 9 WFELgUANANTUEI8IERTIAIUAIINTY
ALUIIAT 7EUTNNANIINARBNALNANITNIUIEAIN

guunnannIs Two term A91HI5983 1.5 m/s

FNI9T 3 LEAdANASTIIRIANNTTNN TR LUy
1149, R° uaz RMSE ANNNTILATIEFANNNT 11
ANNTT WL ANNTT Two term @NNNTNNUNENANST
auuiedaniadenanfeulddngn Inalden R

(0.99899) 1NNgA UATAT RMSE (0.0092) Haefign

4 oA e dns ,
FaflatAnldainnisatuauangluLLIeaunis
Two term NMFaURLUALNANIINARES NUINTANN

aanpdasiuiluene fvdayadliuanslugild s-10

A Experiment, Drying Temp 50 C

O Experiment, Drying Temp 60 C

0.8 O Experiment, Drying Temp 70 C
Prediction, Drying Temp 50 C
= o
é 0.6 - Prediction, Drying Temp 60 C
L o
= e Prediction, Drying Temp 70 C
2
)
= 04
0.2
0.0 T L T E: T " T L T
0 200 400 600 800 1000
Drying time, min
=i L/d ™ o & o '
3‘].]1" 10 LFHUINY AN AN N BT IR EATIADY

ANNTUITLIIAT 22UINRANITNAABNTLINANTIUE

AINFUULLANAIT Two term IMINITIAN 2.0 m/s

4. dgUuan1sIan
=0 Xyo < 2
NuAdell IdAn¥IaaunaA1ansn1sauuialan
fafaganfeu Ganaainn1sAnsInudn guugl
BULIY LazAmFIaNENasaaauNaf1aninIg

a

auwivlaniia IneidaiinANiFIaN WiaLiNguuni
U ] YV o £ 4 Qil =
AU AZAIUA LHERTINTDLWIA WazAINNAULLARY
WANIURNUNIZIBINTDUBITLANTU Bana1nTislu
AUURINNTALATIZHANNI AU W T UL ABN AN A
19 11 @NNIT WLA1 44N19289 Two term @1N190
o 'S £ % a v E% v
NUBRAUNAAERTNNTaLLINU aTasanFeulas

7gn e liiAn R® (0.99899) N1n¥ign wazA1 RMSE

\
% -:4

(0.0092) Haefign
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