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Study on Uniformity of Air Flow Field in Hot Air Wood Drying Kiln
SUN Huihui, YAN Ping,FAN Leyang CAO Weiwu

(School of Mechanical Engineering,Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; Aiming at the problems of plate cracking and warping deformation, final uneven moisture content of plate of
drying in the conventional hot air wood drying kiln, we designed adjustable guide air cover and mobile adjustment device
of the fan. The position of the guide plate can be adjusted by the rotating the positioning nut to change the outlet size.
The wheel can be drive by the driving motor, resulting in the automatic adjustment of the supporting frame of the fan
along the X direction. Adopted Computational Fluid Dynamics ( CFD ) software SC/Tetra to numerical simulation
calculate and analyze the air flow field in the before and after drying kiln design optimization, then measured and
analyzed characteristics of the air velocity. The airflow velocity deviation of the layers can be controlled within about
+10% . The uniformity of air flow field distribution can be improved by 70% . After the adoption of new technology
optimization, the drying kiln improves the drying quality and efficiency.
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Figure 1  Structure map of conventional
hot air drying kiln
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Figure 2 Internal structure map of
conventional drying kiln
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Figure 3 Mesh generation results of
conventional drying kiln
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Figure 4  Velocity field distribution map
of conventional drying kiln
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Figure 5  Structure map of after-
optimization design drying kiln
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Figure 6 Two-dimensional plan map of

adjustable air guide cover
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Figure 7 Three-dimensional view of

adjustable air guide cover
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Figure 8 View of mobile adjustment device
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Figure 9 Internal structure map of
after-optimization design drying kiln
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Figure 10  Velocity field distribution map of
after-optimization design drying kiln
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Figure 11  Distribution map of
vertical measuring points
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Table 2 Average speed and total mean

. . —1
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Table 5 Comparative statement of airflow velocity characteristics
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