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Abstract Air distribution occupies an important position in the smart unit load container design process for agricultural
products. Inner air may be uncomfortable because of its temperature, speed, direction, and volume flow rate. It doesn't
matter how efficient the ventilation equipment is if the air is not distributed well. The main aim of this study was to design
the inlet and outlet fan locations of smart unit load container for agricultural products. A numerical study was performed
on the effects of the location of inlet air and outlet air in relation to the container cooling sources on air distribution and
thermal comfort. A concept of combining inner container cooling sources with the exhaust outlet was employed in this
investigation. Also, in this research, the developed CFD (Computational Fluid Dynamics) models were thoroughly val-
idated. This system was adopted for use in container spaces, where the exhaust outlet was located. In this study, the loca-
tion of the inlet was derived through CFD for a container with a size of 1,100x1,100x1,700 mm, and it was derived that
the inlet was located at the center of the lower part of the container for efficient air flow. It was efficient to position the
outlet through the air inlet in the center of the lower part of the container at the top of the same side.
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Fig. 1. Smart unit load container for agricultrual products.
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Fig. 2. Velocity stream CFD simulation on inner air circulation by air input location.
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Table 1. Inner air cover all ratio results by air (3°C) input location using CFD simulation
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Fig. 3. Velocity stream CFD simulation on inner air circulation by air input/output locations.
Table 2. Inner air circulation results by air (3?) input and output location by CFD simulation
No Input Output Input Air Initial Inner Objective Temp. Time Cover All  Temperature
* Position Position Velocity (m/s) Temp. (°C) o) (sec.) Ratio (Sensor, °C)
1 Lower Same face Upper 20 23 5 783 92 6.5/7.2/8.1
2 Lower  Opposite face Upper 20 23 5 961 86 -
3 Lower Side Face Upper 20 23 5 912 88 -
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