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Mathematical model of peanut drying using fluidized Bed Technique
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Abstract

This paper presents the study of grains drying using the fluidized bed technique. The peanut is
the grains sample for this study. The maximum capacity of grain drying is 5 kg per batch. The hot air
recycles to the system by about 80%. The drying system applied 3 levels of hot-air input temperature,
namely, 50, 60 and 70 °C induced the fluidized bed condition and the bed-height 10 cm. The air velocity
is 9 m/s occurred fluidize bed. The Initial moisture of peanut is 38% (w.b) and final requirement is 15%
(w.b). The experimental results show that the hot-air input temperature of drying time and energy
consumption. When the temperature of effected hot-air increased from 50 to 70 °C at 15%(w.b), drying
time reduced from 8.8 to 5.5 hours and energy consumption reduced from 19.22 to 16.78 kW-h/kg water
evaporator, while the quality of productivity air acceptable in the commercial. The curves were fitted to six
different semi-theoretical and/or empirical thin-layer drying models to estimate a suitable model for drying
of peanut and coefficients were evaluated by non-linear regression analysis. The models were compared
based on their coefficient of determination. Modified Henderson and Pabis Model, Verma et al. Model and
Two-term exponential Model were found of satisfactorily describe the drying behavior of peanut. In

addition, the curves were fitted the experimental to found the diffusivity coefficient of peanut.
Keywords: Drying, Fluidized bed, peanuts
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Dimension Measuring Range Accuracy
Thermocouple | K : From -200-,300 °C | + 0.4%
T : From -200-400 °C | £+ 0.4%
Air Flow (m’/s) | From 0-99,999 m’/h +0.2%
Air Velocity(m/s) | From 2-5 m/s +0.3 m/s
From 5.1-100 m/s +0.5%
Weight (g) From 1-500 g +0.2%
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Moisture content chart of peanut drying
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Moisture ratio chart of peanut drying
1.0 %
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TN 3 WNALAaTIRTUFNNNIN (6) D9 (11)

Eq. Temp Model constant R2
50 k=0.1518 0.554
(6) _
60 k=0.1644 0.827
70 k=0.2371 0.719
50 a=0.8152, k=0.1029 0.825
(7) 60 a=0.8667, k=0.1293 0.928
70 a=0.8373, k=0.1771 0.864

a=0.3695, b=0.6263
50 0.998
k=1.3273, g=0.0513
a=0.3004, b=0.6958
k=1.2112, g=0.0514
a=0.3803, b=0.6153
70 0.996
k=1.7125, g=0.05137

a=0.2599, b=0.6219

0.999

50 | c=0.1140, k=1.1257 0.998
9=0.0503, h=1.8185
a=0.2095, b=0.6836
) 60 | c=0.1022, k=1.3272 0.999
9=0.0825, h=0.8300
a=-1.3653, b=0.6153
70 | c=1.7456, k=1.7125 0.996
9=0.0939, h=1.7125
a=0.3724, k=1.3501
50 0.998
9=0.0517
a=0.3024, k=1.2384
(10) | 60 0.999
9=0.0855
a=0.3829, k=1.7455
70 0.996
9=0.0945
50 | a=0.1403, k=0.8693 0.784
(11) | 60 | a=0.1469, k=0.8971 0.927
70 | a=0.1562, k=1.2173 0.853

Note: Temp = Temperature (°C) , Eq. = Equation
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Drying Air
Temperature (OC)

Effective Diffusivity
Coefficient, mZ/S

50 1.8786E-9
60 2.4311E-9
70 3.0074E-9
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Tunuaadu In(D,,) uazunuuowdu (L/T,,)
[11, 14] mgﬂ'ﬂ 5

(1/Tabs)
0.0029 0.00295 0.003

0.00305 0.0031 0.00315
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-19.7 A
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Arrhenius factor (D,) waz Activation energy (E,)
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