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Optimization of Airflow Velocity Field Uniformity in Hot Air Drying Kiln

ZHANG Wei', YAN Ping’

(1. School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science , Shanghai 201620, China;

2. School of Air Transportation / Flying, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract ; Conventional drying kiln has uneven airflow velocity field, which leads to uneven drying of wood and poor

drying effect. Based on the conventional drying, guide air cover was set up. FLUENT was used to numerically simulate

the drying kiln with three kinds of guide air cover, it was concluded that the guide air cover of the 600 mm x 300 mm

rectangular air outlet could optimize the uniformity of the airflow velocity field. Compared with the conventional drying

kiln, the results show that the drying kiln with 600 mm x 300 mm guide air cover can make the airflow speed more

uniform, the airflow mean variance is reduced by 2.5% , and the coefficient of variation is reduced by 4. 0% , which

can significantly improve the uniformity of wood drying quality.
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Structure of conventional hot air drying kiln
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Figure 2 Conventional hot airdrying kiln model
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Figure 3 Mesh generation results of

conventional drying kiln
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Figure 4  Airflow velocity contours on X-Y

section in conventional drying kiln
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Figure 5 Airflow velocity contours on X-Z
section in conventional drying kiln
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Figure 6 Hot air drying kiln model after

optimization design
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Figure 7 Three-dimensional view of air guide cover
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Figure 8 Rectangular outlet airflow | on

X-Y section airflow velocity contours
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Figure 9  Rectangular outlet airflow [ on

X-Z section airflow velocity contours
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Figure 10 Rectangular outlet airflow Il on

X-Y section airflow velocity contours
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Figure 11 Rectangular outlet airflow I on

X-Z section airflow velocity contours
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Figure 12 Rectangular outlet airflow Il on

X-Y section airflow velocity contours
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Figure 13 Rectangular outlet airflow Il on

X-Z section airflow velocity contours
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Table 1  Airflow average velocity distribution of
-1

each measuring points m-s
[ ﬁ:%ﬂ'l: ﬁtfclﬁ oo ?*i'a:%ﬂ' F ﬁ‘:fc)ﬁ
BMtDr TR BRMEps  TEL
1 1.100 1.230 10 0. 866 1.117
2 0.954 1.234 11 0. 800 1.173
3 0.921 1.175 12 0. 840 1.188
4 0.914 1.167 13 1.022 1.174
5 1.007 1.198 14 1.042 1.180
6 1.045 1.147 15 0.986 1.182
7 1.046 1.117 16 1.012 1.100
8 1.142 1. 146 17 1.000 0.950
9 0.887 1.150 18 0.700 0.900
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