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Feasibility Study of Drying Conditions by Finite Element Method
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Abstract

The purpose of the study was to consider the factors affecting the distributions of temperature and moisture of a product
after drying using the finite element method with a convective boundary. The four parameters of this study were the
moisture conductivity (km), mass transfer coefficient (hm), surface moisture diffusivity (Dm) and aspect ratio (AR) which
are in the range of 1.29x10°® t01.29x10™° kg/m.s, 1.67x10° to 1.67x10” kg/m’.s, 5x10°to 5x10™"" m?/s and 0.5 to 2,
respectively. The rather high drying temperature in this study was 135 °C. The results found that the effective moisture
conductivity and surface moisture diffusivity does not affect the product temperature. However, the increase of moisture
conductivity and mass transfer coefficient result in the increase of the moisture distribution of product. In addition,
surface moisture diffusivity did not affect moisture distribution. Moreover, moisture and temperature distributions

of a product are increased when the aspect ratios increased.

Keywords: Finite element method, Convective boundary, Moisture conductivity, Mass transfer coefficient, Surface

moisture diffusivity
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Figure 1 Geometry of the product
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Figure 2 Temperature field after 900 s at different moisture
conductivities (km): (a) km =1.29x10°® kg/(ms), (b) km

=1.29 x10° kg/(ms) and (c) k =129 x10™" kg/(m s)
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Figure 3 Moisture concentration field after 900 s at different

moisture conductivities (km): (a) km = 1.29x10® kg/(m
s), (b)k =1.29x10° kg/(ms) and (c)k =1.29 x10™

kg/(m s)
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Figure 4 Temperature field after 900 s at different mass transfer
coefficients (h ): (@) h = 1.67x10° kg/(m* s), (b) h =

1.67x10° kg/(m* s) and (c) h L= 1.67x107 kg/(m® s)
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Figure 5 Moisture Concentration field after 900s at different mass
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Figure 6 Temperature field after 900 s at different surface mois-
ture diffusivities (Dm): (a) D . 5x10° m%s, (b) Dm =

5x10™ m’/s and (c)D_=5x10"" m’/s
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Figure 7 Moisture concentration field after 900 s at different
surface moisture diffusivities (D ): (@) D_=5x10° m’s,

(b) D _=5x10" m%s and (c)D =5x10" m’s
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Figure 9 Moisture concentration field after 900 s at different aspect
ratios (AR): (a) AR =0.5 (b) AR=1and (c) AR =2
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