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Numerical simulation and experimental study of a large fruit

and vegetable elevated warehouse

SHI Lin'  GUO Kai' XIE Jing® LI Qingcai' QIAO Junyu'

(1. LSBL Commercial Architectural Design Co., Ltd., Jinan, Shandong 250013, China; 2. College of Food Sciences and
Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: [ Objective] To investigate the air flow organization and temperature distribution inside a large fruit and vegetable elevated
warehouse and analyze the formation mechanism. [ Methods] Experimental measurement and CFD numerical simulation are performed to
analyze the actual air distribution inside a large fruit and vegetable elevated warehouse. [ Results] The average temperature of the horizontal
plane in the loading area decreases with the decrease in height. The maximum average temperatures of the upper (H=12.3 m), middle (H=
7.3 m), and lower (H=2.3 m) layers are 3.05 ‘C, 2.86 °C, and 2.31 “C, respectively. The temperature differences between the upper and
middle layers and between the lower and middle layers are 0.19 ‘C and 0.55 “C, respectively. The warehouse employs a roof-mounted air
cooler combined with a fabric air duct system, with uniform air flow organization. Under the influences of the resistance of the container and
the air supply and suction of the fabric air duct, the surface temperature difference is larger for the cargo closer to the middle of the
warehouse, and a high-temperature zone is formed in the middle and upper part of the middle aisle (the return air area of the chiller).
[Conclusion] The fabric air duct design achieves uniform air flow organization in the warehouse, while the cooling effect in some areas is
not satisfactory due to the dense containers and respiratory heat accumulation, and the non-linearity of temperature rise requires the
optimization of insulation layer to save energy and improve equipment life.
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Table 1  Air supply parameters of fabric air duct
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Figure 2 Distribution of temperature measuring points
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Table 2 Numerical simulation parameters
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Table 3  Error comparison
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Figure 3 Comparison between the measured and

simulated average temperatures of the warehouse
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Figure 4 Rising-declining curve of the average

temperature in the warehouse
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Figure 5 Average temperature curves of horizontal planes

at different heights of the shelf area
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