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Abstract

Long term storage of agricultural products is necessary to meet the demand for fresh product throughout the
year. Since cold storage can reduce the rate of postharvest senescence and deterioration, it provides a higher
quality product for extended periods. Effective distribution of cool air inside a storage room is required to en-
sure a uniform temperature and atmospheric composition. This study was worked out to find out the pos-
sibility for developing effective forced recirculating cold storage room that can store products with uniform
temperature. In this study, two dimension, steady, incompressible and turbulence conditions were considered
for analyzing the airflow and temperature distribution in cold storage room. Standard k-g turbulence model
was used for turbulent flow analysis. FEA (Finite Element Analysis) and segregated method were conducted
to find out the solutions. In this procedures, FIDAP7.52 computer simulation program was used. To validate
the performance of the simulation, middle size forced recirculating cold storage room and about 3.6ton's cab-
bage were used. Each fan temperature boundary condition was set up as -1.5°C, -2.0°C, -2.5°C, respectively.
Predicted airflow patterns come out .properly in this simulation. But in case of temperature distribution, the
predicted temperatures in front of fan were lower than that of measured temperatures by 0.6~2.0°C. The resi-
duals were caused by the difference conditions between the real flow field in 3-dimesion and assumed flow
field in 2-dimesional simulation. Air diffusion takes place much more in 3-dimesional flow field than in 2-
dimesional flow field. All but these regions, predicted and measured temperatures were agreed well by the in-
side of 0.5°C.
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Table 1. Boundary conditions for cold storage room si-
mulation
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Fig. 1. The scheme of sensor positions in cold storage
room.
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Fig. 2. Temperature contour (fan temperature=-1.5°C).
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