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A Study of Thin Layer Drying Model for Hot Air Drying with Wire Mesh

Porous Media
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Abstract

This research was purpose to study on thin layer drying model of hot air drying with wire mesh
porous media for predict moisture ratio of drying product. In experiment, tilapia was a drying product.
It was sliced at size 3x3x1 cm® and initial drying mass as 0.5 kg. Hot air temperature was maintained at
70 °C, velocity at 2 m/s and flow through wire mesh stainless porous media at constant porosity as 8
PPI (pores per inch) and wire mesh stainless layers as 2, 4, and 6 layers. Drying tray was connected
with load cell to indicated mass of tilapia sliced and collected mass at interval 5 minute until mass

not change, the drying process was finish. From experimental result, moisture ratio was decreased
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with increased drying time and drying time was decreased with increased wire mesh layers. For wire

mesh layers = 6, drying time was faster. From thin layer drying model analysis result by using non-

linear regression method it was found the Two-term model was good agreement with experimental

data to predict moisture ratio of tilapia drying.

Keywords: Thin layer drying model; Drying, Moisture ratio; Tilapia drying; Wire mesh porous media.
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Name Model References
1. Lewis MR = exp(-kt) Bruce [7]
2. Page MR = exp(-kt") Page [8]
3. Modified Page MR = exp(-kt)" White [9]
4. Henderson and Pabis MR = a exp(-kt) Henderson and Pabis [10]
5. Logarithmic MR = a exp(-kt) + ¢ Togrul and Pehlivan [11]
6. Two-term model MR = a exp(-kot) + b exp(-k;t) Henderson [12]
7. Approximation of diffusion MR = a exp(-kt) + (1-a)exp(-k a 1) Yaldiz et al. [13]
8. Wang and Singh MR = 1 + at + bt? Wang and Singh [14]
9. Simplified Fick’s diffusion MR = a exp(-c(t/L?) Diamante and Munro [15]
10. Modified Page equation-I| MR = exp(-c(t/LY)") Diamante and Munro [15]
11. Midilli MR = a exp(-kt")+bt Midilli et al. [16]
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3. Root mean square error (RMSE)
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Model Correlation HT=2 HT=4 HT=6
R? 0.94670 0.95030 0.98530
Lewis X2 0.00326 0.00294 0.00074
RMSE 0.05681 0.05397 0.02709
R? 0.98390 0.98340 0.99220
Page x? 0.00049 0.00050 0.00031
RMSE 0.02202 0.02219 0.01752
R? 0.94670 0.95030 0.98530
Modified Page X2 0.00329 0.00298 0.00075
RMSE 0.05681 0.05397 0.02709
R? 0.96670 0.96940 0.98670
Henderson and Pabis X2 0.00104 0.00094 0.00055
RMSE 0.03186 0.03027 0.02322
R? 0.97600 0.86430 0.99460
Logarithmic x? 0.00074 0.04082 0.00022
RMSE 0.02678 0.19876 0.01469
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AN5199 2 ANANUFUNUSNIEDAVBIANNITOULTRUUTUUNNY 11 @Un15 (M)

Model Correlation HT=2 HT=4 HT=6
R? 0.98590 0.98690 0.99480
Two-term model x? 0.00044 0.00041 0.00022
RMSE 0.02061 0.01975 0.01440
R? 0.97370 0.97580 0.99410
Approximation of diffusion x? 0.00122 0.00108 0.00024
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Wang and Singh X2 0.00244 0.00237 0.00043
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Midilli X2 0.00045 0.00042 0.00024
RMSE 0.02087 0.02004 0.01501
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Model HT a ko b ky
2 0.81039 0.00209 0.19495 0.03653
Two term model 4 0.82751 0.00221 0.18304 0.04401
6 0.51578 0.00161 0.49400 0.00703
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