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Effect of CFD Technology Based Pre-cooling Parameters on Temperature and
Humidity of Micro-environment for Litchi with Packages

GUO Jia-ming, JIANG Yi-hong, LIN Ji-cheng, ZHANG Xiao-dan, CAI Wei, LIN Guo-peng,
LIU Dong-feng, ZENG Zhi-xiong, LYU En-li"

(College of Engineering, South China Agricultural University, Guangzhou 510642, China)

ABSTRACT: The work aims to study the effect of environmental parameters on the environment inside the litchi pack-
aging box in depth to obtain the temperature and humidity pattern of the environment inside and outside the packages. A
three-dimensional model of the litchi fruit in the box and the external flow field was established. Combining the physical
characteristics of the litchi fruit and the package, the numerical analysis of the temperature changes inside and outside the
packaged litchi fruit during the pre-cooling process was carried out, and the distribution of the flow field in the package
was obtained. Before one-half the cooling time, increasing the wind speed shortened the pre-cooling time and accelerated
the heat transfer to the litchi fruit. After reaching one-half of the cooling time and wind speeds above 6 m/s, the variation
of litchi fruit temperature was not significant. The difference in standard deviation of fruit temperature between adjacent
wind speeds was small and the standard deviation tended to stabilize. The relative humidity inside the package was mainly
affected by the temperature of the litchi fruit. Selection of low ambient temperature in the initial stage of pre-cooling was
conducive to accelerating the heat transfer between litchi fruit and air, and promoting the reduction of fruit temperature.

But the temperature difference between litchi fruit increased as the ambient temperature decreased. During pre-cooling,

i HER: 2022-12-21
HE&mB: ;- ,ZE%‘ 2019 4 B R WA A F A TAE (2023KI101 ); K= AR 8 M3 b £ 42 3 RKAF L 43 AR B
(2023KJ145); BF AKAFELAE (31901736, 31971806); B R HHE AR Z ik %27 B ( CARS-32-11)



.60 - % T R

2023 9 H

the external ambient parameters temperature and wind speed have a large effect on the ambient temperature and humidity

inside the package.
KEY WORDS: litchi; pre-cooling; numerical simulation
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Fig.3 Structure of mesh model
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test temperatures
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