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The Analysis of Electrohydrodynamic (EHD) Drying. Characteristics and

Construction of Mathematical Modeling of Cooked Beef
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Abstract: The effect of thickness and cross-sectional area of materialon drying characteristics was studied and a mathematical model was
developed to describe the thin layer electrohydrodynamic (EHD) drying. The drying experiment of cooked beef was investigated with the
electrohydrody namic (EHD) drying technique in ambient (ambient temperature 20~25 “C, ambient relative humidity 3045% and wind speed 0
m/s). The cooked beef was put into high-voltage electric field with the different thickness or cross-sectional area. Eight different mathematical
drying models were compared based on root mean square error, reduced chi-square and modeling efficiency to estimate drying curves. The
results showed that the thickness of cooked beef had high‘impact on the drying rate and time and the cross-sectional area of cooked beef had
smaller effect on the drying rate and time. T he Logarithmic model could sufficiently describe thin electrohydrodynamic (EHD) drying of cooked
beef. This work would provide some clues.and practices guidance for optimizing the drying technology and improving the drying efficiency of
electrohy drodynamic (EHD)drying.
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Fig.1 Schematic of device of electrohydrodynamic (EHD)

drying
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Table 1 Mathematical models widely usedto describe thin layer

drying
ARG T AL
Newton M, =e™
Page M, =e™
M odified Page M, = g (k)
Henderson and Pabis M, =ae™
Logarithmic M, =ae ™ +b
Quadratic M, =n+at +bt’
Demir et al M, =ae ™ +b
Midilli et al M, =ae™ +bt
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Fig.1 Drying rate of beef with the different thickness
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Fig.2 Moisture content of beefwith the different thickness
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Fig.3 Drying rate of beef with different cross-sectional

area
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Fig.4 Moisture content of beef with different
cross-sectional area
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Table 2 Average values of statistical parameters of different

drying models
B4 A Erms i’ EF
Newton 0.1660083 0.0295667 0.3892080
Page 0.0990437 0.0113000 0.3166083
M odified Page 0.4627140 0.2486667 0.3059700

Henderson and Pabis 0.0035480 0.0000165 0.9979050

Logarithmic 0.0015280 0.0000036 0.9996420
Quadratic 0.0017123 0.0000041 0.9995353
Demir et al 0.0664080 0.0092357 0.9739693
Midilli et al 0.0544477 0.0000144 0.9635403
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Table 3 The coefficients of 8 models

A LA B /mm k n a b
35 0.26535
Newton 5 0.20470
10 0.17458
35 0.60453  0.36065
Page 5 0.55772  0.26653
10 0.53641  0.19845

35 3.59x10°% 4.14x107
Modified Page 5  4.61x10%° 1.81x107
10 2.71x10% 1.35x107

Henderson 35 0.11956 0.61440
and Pabis 5 0.07403 0.61484
10 0.04980 0.61371
35 0.16614 0.50590 0.11667
Logarithmic 5 0.10263 0.48488 0.13368
10 0.10324 0.35116 0.26776
35 0.61966 -0.07720 0.00406
Quadratic 5 0.61758 -0.04777 0.00179
10 0.61809 -0.03469 0:00129
35 0.1456  1.05x10°° -0.11205 0.44484
Demir et al 5 0.09532.-1.31<10"8 -0.03548 0.48366
10 0.06072. 0.921x107-0.01986 0.52207
35 0.14433  1.03682 0.62033 0.00954
M idilli et al 5 0.08504 0.93831. 0.62034 0.00048
10 0.05750  0.44320 0.62030 0.00020
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