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Fig.1 Nitrogen displacement process simulation of box
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Fig. 3 Initializing oxygen and nitrogen distribution
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Table 1 Comparison of nitrogen volume fraction at

different inflation rates %
FE T Fifa] /s
(m~s’l) 1 5 10 15 20 40 60 80
1 773 78.6 80.2 819 835 873 90.7 925
5 78.6 852 9277 957 973
10 80.3 926 956 988 99.5
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Fig. 5 Nitrogen and oxygen distribution when
charging speed is 5 m/s
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Table 2 Comparison of mass flow rate of exhaust ports
with different diameters

HSOBER )/ RROERE/ SO e/, s/
mm (kgs™) (kgs™) (kgs™)

32 0.182 076 31 -0.182808 01  —0.000 731 70

64 0.182 076 31 -0.182 86784  —0.000 791 53
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Table 3 Comparison of nitrogen volume fraction of

different exhaust port diameters %
s I TE] /s
/mm 1 5 10 15 20
32 78.6 85.2 92.7 95.7 97.3
64 78.6 85.2 92.3 95.0 96.7
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Table 4 Influence of exhaust port position on

nitrogen volume fraction %
HA O ] /s
VA 1 5 10 15 20
G 78.6 85.2 92.7 95.7 97.3
% 78.6 85.2 92.7 95.6 97.1
B fin—ib 78.5 82.5 87.1 90.9 93.6
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Fig. 9 Nitrogen and oxygen distribution after
lowering exhaust port position
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(TR FRE)

Simulation Study on Inflation of Nitrogen for Large Packing Box

WU Qi, KANG Baochen, GUO Zhijun

( Shanxi Fenxi Heavy Industry Co., Ltd., Taiyuan 030027, China )

Abstract: Aiming at the issue of low efficiency of nitrogen displacement of large packing box, the influencing

reference for practical engineering application.

factors of the two-dimensional model of packing box filled with nitrogen for gas displacement were analyzed by the
Component Transport Model of Fluent. The results showed that the replacement rate of nitrogen gas increased with
the increase of the filling speed, but the excessive filling speed led to the disorder of the gas in the packing box,

which was unfavorable to the gas equilibrium discharge, and the diameter of the exhaust port had little influence on
the increase of the replacement rate of nitrogen gas. The position of exhaust port had little effect on increasing the gas
displacement rate, but lowering the position of exhaust port was beneficial to the smooth and uniform exhaust. Based
on this result, the nitrogen displacement process of three-dimensional packaging box was analyzed. Compared with
the actual situation, the results showed that the simulation calculation was effective and could be used as a theoretical

Keywords: packing box; component transport; nitrogen replacement; aeration rate; exhaust port
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