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Fig.l1 Test platform of controlled atmosphere system based on
liquid nitrogen injection
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Fig.2 Vaporization coil and distributed horizontal tube
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Fig.3 Control flow graph of controlled atmosphere system based
on liquid nitrogen injection
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Fig.4 Relationship between time and gas
composition ,temperature
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Fig.5 Influence of air tightness of container on oxygen level
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Fig.6 Effect of package of banana on decreased rate of oxygen
level
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Design and experiment of controlled atmosphere system based on liquid
nitrogen injection for fresh-keeping transportation

Wang Guanghai®?, Lii Enli***, Lu Huazhong'?, Han Xiaoteng'*, Zhang Mingbang"?
(1. Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education, South China Agricultural University,
Guangzhou 510642, China; 2. College of Automotive, Guangdong Jidian Polytechnic, Guangzhou 510515, China; 3. College of
Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: A test platform of controlled atmosphere system based on liquid nitrogen injection was established, so as to
control the oxygen and carbon dioxide level automatically in the container. A control scheme prior controlling the
temperature was designed with double limited values. Bananas were used as experiment materials for controlled
atmosphere system based on liquid nitrogen injection. The results indicated that the change of oxygen level was affected
significantly by container tightness. Low container tightness would increase the operation frequency of the actuator and
waste liquid nitrogen. The decreased rate of oxygen level was found not distinctly affected by different packages of
bananas, whether plastic crate or carton, but mainly affected by different initial temperature. High initial temperature
ensured constant liquid nitrogen injection and reduced consumed time, while low intial temperature caused intermittent
nitrogen injection and required extra time. This temperature prior strategy was proved stable and could serve as reference
for further development of fresh-keeping transportation equipment.

Key words: transportation, liquid nitrogen, controlled systems , controlled atmosphere, banana



