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The objective of this research was to analyze the forced-air circulation system of SO,

fumigation on longan (Dimocarpus longan L.) by studying the pressure drop (AP) of different
baskets containing fresh longan. Two different baskets; rectangular, and trapezoidal shaped
baskets used in this study, were aligned into three different patterns of flow rate of regulated
blower (0.6, 0.8 and 1.0 m3/s) and were then analyzed by applying the Buckingham Pi theorem to
determine the relationship of the parameters. Afterwards, a vertical forced-air SO, fumigation
chamber was designed using these parameters. Results showed that pressure drop ranged from 10
to 540 Pa with averages being dependent on basket arrangement and flow rate. Dimensional
analysis indicated that AP was related to Reynolds number (Re) and ratio between hydraulic
diameter of basket columns and stack height of basket (D/L). The designed SO, fumigation
chamber using the relationship of dimensionless parameters, showed that the forced-air
circulation system of SO, fumigation had an effective flow rate and total pressure drop at 1.0 m’/s
and 600 Pa, respectively. As a result, SO, fumigation on longan in 50 rectangular shaped baskets
and 60 trapezoidal shaped baskets (initial SO, concentration of 4,000 ppm) indicated a minimum
flow rate of 0.6 m’/s with uniform distribution of forced-air circulation. Meanwhile, SO, residue

on longan was not significantly different (p>0.05) with air flow rates of 0.8 and 1.0 m’/s.





