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Abstract: The experiment was carried out in a simulated pilot warehouse (length 9 m, width 6 m, height 9 m). The designed grain-piling
line was 6 m, and the actual height of the wheat was 5.7 m. Nitrogen was constantly purged into the warehouse at a flow rate of 30 m*h. The
storage conditions were monitored every 18 min by an intelligent terminal system, and nitrogen purging was stopped when the concentration at
each point reached the highest level and was stable. The results showed that the nitrogen migration speeds in the warehouse measured at points
symmetrical to the air supply inlet were almost the same, so the nitrogen migration speeds in different directions were compared by setting
points evenly. In the horizontal direction, the further the measurement point was from the air supply inlet, the slower the nitrogen migration
speed became. In the vertical direction, the further the measurement point was from the air supply inlet, the slower the increase in nitrogen
concentration; the closer the points were to the air supply inlet, the more significant the difference in nitrogen concentration between points, and
the further the points were, the more similar the changes in nitrogen concentration between points. The time and nitrogen concentration at each
point showed a significant positive correlation (p<0.01). The closer two measurement points were, the stronger the correlation. With increasing
distance between the measurement points, the correlation coefficient became smaller, indicating that nitrogen migration proceeded in layers, and
neighboring points had a relatively greater impact. Analysis of the change in nitrogen concentration at vertical and horizontal points at the same
distance showed that changes in the vertical direction were faster than those in the horizontal direction at a significance level of p=0.02.
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Fig.1 Basic information of the simulated pilot warehouse
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Fig.4 Process flow diagram of nitrogen measurement
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Table 1 Horizontal distance, time, and concentration
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Fig.7 Changes in horizontal nitrogen concentration
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Table 2 Models of the changes in nitrogen concentration in

horizontal layers
BE (min) 5 N, (%) 5RE 49 5CFAA R?
6" y=-0.00009x’+0.08846x+78.604 0.9811
7* y=0.00032x>+0.02126x+78.859 0.97376
3" y=0.00032x>+0.01121x+78.865 0.95756
8" y=0.00025x*+0.01252x+78.82 0.9551
9" y=0.00026x>-0.01356x+79.29 0.99205
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Table 3 Vertical distance, time, and concentration
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Table 4 Models of the changes in nitrogen concentration in the

vertical direction

B8] /min 5 No/%:iR & 4935 3 A5A) R’
1 y=0.00069x2-0.04458x+80.568 0.97177
2 y=0.00059x2-0.04908x+80.754 0.97036
3 y=0.00064x2-0.06258x+80.915 0.95841
4t y=0.00052x2-0.0596x+81.169 0.95762
5 y=0.000004x3-0.00085x2+0.03875x+79.974  0.98801

*5 BRIE-RSIREELAEXRY

Table 5 Correlation coefficient of time and nitrogen

concentration
1 2 3 4 st wE
1* 1.000 0965 0926 0841 0.677 0922
2" 0.965 1.000 0990 0937 0.790 0.926
3* 0926 0990 1.000 0967 0841 0913
4* 0.841 0937 0967 1.000 0938  0.893
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Fig.10 Relationship between distance and nitrogen
concentration after purging for 144 min
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Table 6 Analysis of nitrogen concentration differences between

points 4* and 11*
Sum of Mean
DF FValue  Prob>F
Squares Square
Model 4 5796375 1449094 5.61703 0.02397
Error 7 18.05875  2.57982
Total 11 76.0225
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