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Structural Optimization and Internal 3D Flow Field Simulation of
Gas Displacement in MAP Machine

YU Hao, QU Qian-jin, KANG Ning-bo"

(School of Food & Wine, Ningxia University, Yinchuan 750021, China)

ABSTRACT: The work aims to improve the structure of the gas replacement device in DF-520 MAP machine and con-
duct internal flow field simulation to solve the problems of low accuracy and replacement rate and disordered internal
flow field in operation of existing gas replacement device. The FLUENT software was used to make numerical simulation
and comparative analysis for old and new gas replacement devices with boundary conditions of 20 kPa inlet pressure and
gas mixture ratio of 2% O,, 28% CO, and 70% N,. Subsequently, the accuracy and replacement rate of two models were
compared via prototyping test. Numerical simulation results indicated that compared with old configuration, the replace-
ment chamber of new configuration had relatively even gas flow rate, smaller strong current and vortex area,
high-consistency gas flow direction and rapid gas replacement speed. Prototype test results showed that the average gas
replacement rates of new and old configurations were 99.2% and 95.6%, respectively. Meanwhile, for new configuration,
the standard deviation, average relative deviation and coefficient of target gas concentration ration were smaller than those
of the old configuration. The optimized gas replacement device has more stable gas flow distribution and higher efficien-
cy, with replacement accuracy meeting the design requirements and it is suitable for packaging processing and can provide
a theoretical reference for further research.

KEY WORDS: gas replacement device; numerical simulation; airflow field; experiment; modified atmosphere packaging machine
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different groups
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Tab.2 Statistics results of new configuration gas replacement device
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3 14.87 0.25 1.73 15.11 0.07 0.45
4 19.75 0.24 1.24 10.15 0.06 0.61
5 25.28 0.35 1.4 5.11 0.05 1
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Tab.3 Statistics results of traditional configuration gas replacement device
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3 14.05 0.60 4.31 15.23 0.73 4.84
4 21.56 0.34 1.61 10.70 1.51 5.64
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