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Thin Layer Equation of Tilapia Nilotica Drying Using Hot Air
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Abstract

The objective of this research was to determine the suitable thin layer equation for Tifapia nifotica drying
by using hot air. The experiments were conducted on the following parameters: air vefocities of 1.0, 1.5 and 2.0
m/s and drying temperatures of 50, 60 and 70°C. Thin layer drying equations used were Two term, Page, Modified
Page |, Logarithmic, Two term exponential, Henderson and Pabis, Approximation of diffusion and Newton. The
experimental resuits showed that drying rate of Tilapia nilotica increases with increment of drying temperature or
air velocity Additionally, the analysis resuits revealed that Two term equation yields the highest coefficient of
determination (R?, 0.99899) and the lowest root mean square error (RMSE, 0.0092).
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Figure ¥ Experimental set-up. 1) Drying chamber 2) Tray products 3) Load cell 4) Heater 5) Fan

6) Temperature control 7) Air velocity control 8) Data logger
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Table 1 Thin fayer drying models

No. Model equation Name of model References

1 MR = exp (-kt} Newton Ayensu, 1997

2 MR =exp (-kt") Page Simai, et al., 2005

3 MR =exp{-(kt)") Modified Page | Diamante and Munro, 1993
4 MR =aexp (-kt) Henderson and Pabis Yaldiz, et al., 2001

5 MR = aexp (kt)+c Logarithmic Togrul and Pehlivan, 2003

6  MR=aexp (Kt+bexp {-k,t) Two term Henderson, 1974

7 MR =aexp (-kt)+{1-a) exp (-kat) Two term exponential Sharaf-Eideen, et al., 1980
8 MR~ aexp (-kt)+(1-a) exp (-kbt)  Approximation of diffusion  Yaldiz and Ertekin, 2001
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Table 2 Vatues of modet constants and statistical parameters

2

Model Parameter X, X, X, X, R RMSE
Newton k -0.00453 0.00212 0.00012 -0.00003 097106  0.0488
Henderson and a 0.90310 -0.01690¢ -0.00041 0.00031

0.99072 0.0277
Pabis k -0.00380 (3.00174 0.00010 -0.00002
Two term a 0.17592 -0.03407 0.00086 -0.00003
0.99410  0.0221
exponential k -0.01748 0.01067 0.00041 -3.00009
Modifted Page ! k -0.01455 0.00880 0.00048 -0.00013
0.99855 0.0110
n 0.72023 0.00071 0.00029 -0.00006
Page k -0.01499 0.00915 0.00048 -0.00013 )
0.99855 0.0110
n 0.72058 -(0.83839 -3.01748 0.01652
Approximation a 0.39043 -0.14594 -0.00307 0.00273
of diffusion b (.33347 -0.18749 -0.00405 0.00339 0.97141 0.0083
k -0.07508 0.05127 0.00162 -.00088
Logarithmic a (.86789 -0.08014 -0.00105 0.00137
k -0.00710 0.00408 0.00017 -0.00006 099586 0.0186
C 0.03815 0.11502 0.00139 -0.00173
Two term a 0.46105 0.303869 0.00605 -3.00583
b 0.44101 -0.18336 -0.00367 0.00336

0.99899  (.0092

-0.00434 0.00250 0.00011 -0.00004
-0.08211 0.06397 0.00182 -0.00115

~ X




570 ANN1EULe ) o i 42 auiidl 1 (A unsny me 2554 7. AneAiamfnmas

Table 2 URAIATAITITBIRRNITNTTRLUI LAY, R uAe RMSE ‘-1ﬁnuﬂmﬁm‘m"u'ﬁm;ﬂ'lﬂum?w wudn
A Two lerm mmmmmuuﬂmi‘ﬂuqumuam’mmﬂu'lmmwam aeliFn R® (0.99899) wnfigm  wazen
RMSE (0.0092) fieniiagn wenanifnnGesesmannsolumsimngssniseuuic sinenlintiensstdied Two
term, Page. Modified Page |. Logarithmic, Two term exponentiai, Henderson and Pabis, Approximation of diffusion
usx Newton ATNaIAL

nuassLiiisuledasnimase wdsun U BIL LU LEEAIILSINANME Two term WLl
prmsenafesuluetreinndeuly §iluan sl Figure 2 ua 3

A Daporaent, e 1ong S ( i £

L gk D Lermp S0 ¢

B b apenana, Drone fenpen ¢ T bapimnt G Lomp e €

el Faparprene Invane fonp S L ox

[ad Caprmmnt Thans Gomp T ©
Prodhimet, §3rs 10 £ 400 4 S Proditum Ui 1emp St
EL Pt Prvons Long air ¢ e Prodicium Drine fomp b 1

— bt g Cmp 0 e ity D s vang TN €

Mustuse rativ
SMoistufe g

" i

‘o RtH ElTY M s L) i I HHr o i LA

[Xyang tew, min Orvang tie, 1sin

Figure 2 Variation of experimentat and predicled maisture  Figure 3 Variation of experimental and predicted
ratios by Two term model with drying time at maisture ratio by Two term model with

air velocity of 1.0 m/s drying time at air velocity of 1.5 m/s
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