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Abstract The paper analyzes the design procedures of controlled atmosphere storage (CA) of fruits and vegetables. Through the

study of size setting, load calculation, equipment selection and other aspects, the theoretical parameters mentioned during the design

are revealed, and the factors that have influences on the performance of CA storage are discussed. Both refrigeration equipment

and controlled atmosphere devices are employed as the basis for research, and some measures are taken for the optimal design of

the system, such as choosing insulation materials with low thermal-conductivity, matching multiple compressor parallel units for

energy regulation, adjusting the wind speed of two-speed axial fans, utilizing the control program to achieve different evaporating

temperatures during both storage and insulation stages, adopting a new model of nitrogen reduction combined with oxygen

reduction and so on. The analysis results are beneficial to improve the reliability, energy saving and economy of CA storage, and this

is helpful to realize the sustainable development of air-controlled storage technology.
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Tab. 1 Outdoor meteorological calculation parameters
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HAMTEIRERR /T 27.0 °C
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Tab. 2 Air design parameters in controlled atmosphere

storage
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Fig. 1 Envelope load of two kinds of thermal insulation
materials
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Tab. 3 Calculation table of cooling consumption
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Tab. 4 Cooling equipment load calculation table 100%., ﬁﬁ)\ﬁZE &ﬁ%%ﬁ@{iﬁ‘/y\fﬂ
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Tab. 5 Mechanical load calculation table v, = % (5)
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Tab. 6 Area calculation and equipment selection
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Fig. 2 Schematic diagram of fiber membrane nitrogen

production
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Fig. 3 Schematic diagram of nitrogen-making refrigeration
combined cycle
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Tab. 7 Ethylene concentration to be maintained in different
storage rooms
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Fig. 4 Heat release of different fruits and vegetables
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