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Prediction Model of O, Volume Fraction in Controlled Atmosphere

Compartments by Liquid Nitrogen Injection during Door-opening
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(1. Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education
South China Agricultural University, Guangzhou 510642, China
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Abstract; Studying the features of gas changes in controlled atmosphere compartment contributes to
improve performance and promote the application of controlled atmosphere compartment. In order to
obtain the changing regulations of oxygen volume fraction in the controlled atmosphere compartment by
liquid nitrogen injection, the air infiltration characteristics under thermal pressure of compartment were
analyzed, and then the predicting model of oxygen volume fraction in the compartment was established.
Moreover, verification experiment was also carried out. Results indicate that during the door-opening, the
shorter the door-opening time is, the faster the average temperature rises. The relative humidity quickly
rises to 100% within 60 s after opening the door on condition that the relative humidity in the
compartments is 90% ~95% , and the average relative humidity is more than 97% during door-opening.
What’ s more, the rising velocity of oxygen volume fraction gradually decreases with longer duration of
door-opening, and there is certain error between experimental value and theoretical value of oxygen
volume fraction based on theoretical calculation and experiment. However, the relative error between the
experimental and theoretical value is within 10% when the door-opening time is more than 3 min. This
research provides a reference for predicting matching amount for liquid nitrogen and safety range of oxygen
volume fraction for safe operation.
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Fig.1 Schematic diagram of heat distribution
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Fig.2 Schematic diagram and picture of fresh-keeping transportation experimental platform
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Tab.2 Experimental and theoretical value of

oxygen volume fraction
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1 17.2 20.7 16.77
2 18. 1 20.9 13.37
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5 19.2 20.9 8.13
6 19.7 20.9 5.74
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