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ABSTRACT: The work aims to solve the problems of large temperature fluctuation and poor uniformity in the cold sto-
rage chain transportation. A scheme of optimizing the uniformity of temperature field in the incubator through annular
heat pipe was proposed. With lemon as experimental material, FLUENT simulation software was used to stimulate the
heat preservation process of lemon with annular heat pipes of different structures, and the model of 4-layer annular heat
pipe was verified experimentally to determine the temperature distribution in the incubator. The annular heat pipe ob-
viously improved the uniformity of temperature field. Compared with the cold storage incubator without annular heat
pipe, at the end of the cold storage insulation process, the non-uniformity of incubator with 4-layer annular heat pipe was
reduced from 1.71 to 0.83, decreasing by 51.46%, and the temperature range was reduced from 8.32 °C to 3.24 °C, de-
creasing by 61.06%. In addition, there would be circulation in the gap at the top of incubator, reducing the incubator
holding time and increasing the temperature range and temperature non-uniformity to a certain extent. The temperature
deviation between experimental and simulation results is within 1.25 °C, indicating that the model is suitable for the nu-

merical simulation of the cold storage incubator. For the proposed incubator structure, the optimal layer of annular heat
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pipes is about 4. The results provide a reference for optimizing the temperature distribution of cold storage incubator.

KEY WORDS: cold storage incubator; temperature uniformity; annular heat pipe; numerical simulation
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Fig.9 Comparison of local airflow distribution between incubators with 0 and 4-layer annular heat pipe
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