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Abstract; In order to improve the uniformity of airflow field in integrated silo for corn drying and storage,
the computational fluid dynamics and orthogonal test method was used in numerical simulation and
parameter optimization of airflow field distribution in integrated silo for corn drying and storage. By single
factor experiment design, the influence of three factors, including the position of horizontal air inlet pipe,
the diameter of vertical ventilation cage, and the unit ventilation volume on the ventilation uniformity of
the integrated silo for corn drying and storage was studied. And through a series of numerical simulations
and orthogonal experiments, the ventilation structure and parameters of the integrated silo for corn drying
and storage were optimized and designed. Based on the analysis and comparison of the data and velocity
cloud images obtained from the single factor experiment, it was found that the average velocity of air flow
in the integrated silo for corn drying and storage was not obviously affected by the position of air inlet pipe
at different levels, which was decreased gradually with the increase of diameter of ventilation cage and
increased with the increase of unit ventilation volume. And the velocity non-uniformity coefficient was
decreased first and then increased with the position of air inlet pipe from top to bottom, and first sharply

and then slowly decreased with the increase of ventilation cage diameter, however, the overall trend of it
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was increased with the increase of unit ventilation volume. According to the results of single factor
experiment, it was preliminarily determined that the position range of air inlet pipe was - 0.34 ~
0.34 mm, the diameter range of ventilation cage was 200 ~ 400 mm, and the range of unit ventilation
volume was 20 ~40 m’/(h-t). Then the orthogonal experiment of L,(3*) was designed and carried out
to analyze and optimize the parameters affecting the flow field uniformity of integrated silo for corn drying
and storage. Based on the comparison of the comprehensive weighted score of airflow velocity non-
uniformity coefficient and velocity cloud image as well as the range analysis under different combinations
of the orthogonal experiment, it was concluded that the diameter of ventilation cage was the most
significant influence factor on the airflow field uniformity of integrated silo for corn drying and storage,
followed by the position of horizontal air inlet pipe and the unit ventilation volume. The optimized
ventilation structure and parameters of the integrated silo for corn drying and storage were as follows; the
position of horizontal air inlet pipe was —0.34 m, the diameter of vertical ventilation cage was 400 mm,
and the unit ventilation volume was 20 m>/(h-t). Under this scheme, the comprehensive weighted score
of velocity non-uniformity coefficient of the integrated silo for corn drying and storage was 77.4% higher
than that of the initial plan, indicating the feasibility and practical application value of the optimized
scheme. The research results can provide theoretical guidance and technical support for the ventilation
structure and parameter optimization design of the integrated silo for corn drying and storage.

Key words: corn; integrated drying and storage; airflow field uniformity; orthogonal experiment;
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Tab.5 Experimental design and results
. A5 R B 1L
S A B c = o
r=0.30m r=0.575m r=0.90 m P
1 1 1 1 0.456 0 0.2443 0.1745 2.615
2 1 2 2 0.4240 0.2300 0.1542 41. 361
3 1 3 3 0.4057 0.2159 0.1416 79. 963
4 2 1 3 0.447 4 0.2469 0.1718 5.508
5 2 2 1 0.4050 0.227 1 0.160 1 51.712
6 2 3 2 0.3718 0.213 1 0.1453 84. 663
7 3 1 2 0.4333 0.2370 0.170 1 15.312
8 3 2 3 0.404 5 0.226 6 0.1624 50. 430
9 3 3 1 0.3724 0.2083 0.1505 91.701
K, 129. 940 29.436 146. 029
K, 148. 883 149. 504 141.336
K, 163. 444 263. 328 135.902
ky 43.3136 9.812 48. 676
k, 49.6279 49. 834 47.112
ks 54.4814 87.776 45.300
R 11.167 8 77.964 3.3750
HEF 2 1 3
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Fig. 10 Velocity cloud images of nine schemes in orthogonal experiment
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