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Study of Pressure Drop for Longan Sulfurdioxide Fumigation Chamber
using Vertical Forced-Air System
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Abstract

This objective of this research was to study the air flow resistance in term of pressure drop (AP ) on the
packed-longan basket which is an important factor for the design of vertical forced-air system in SO, fumigation
process. The study was conducted by collecting AP from the test rig where the baskets were arranged into 1, 4
and 5 columns and 2-10 stacking levels. The data were analyzed for the relationship for the factors affecting AP
using Buckingham Pi theorem with two dimensionless groups. These were a group of flow characterization, e.g.,
Euler's number (Eu) and Renolds’ number (Re), and a group of basket arrangement, e.g., ratio between equivalent
diameter of basket column to basket stacking height (D/L). Results showed that Eu had no relationship with AP as
well as other dimensionless groups. However, AP increased with increasing Re, meanwhile Re expressed
exponentially relationship with D/L for each specific air flow rate. The AP was in a range of 10-500 Pa. At a given
D/L, AP can be predicted from the relationship between Re and D/L with the error of 3.16 percent compared to
the result from the experiment.
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Table 1 Changes of AP by using different flow rate and arrangement.
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No. of Flow rate AP at different level of stack (Pa)
stack (ms/ min.) 2 4 6 8 10
1 0.6 128.6 145 153.7 179 182.6
0.8 2325 269.3 2873 306.9 321
1.0 369.3 4223 4427 490.2 495.2
4 0.6 14.7 25.1 45.9 73.7 97.5
0.8 20.5 66.3 989 1416 181.5
1.0 45.7 103.8 163.3 2234 293.6
5 0.6 27.3 49.8 76.5 86.4 100
0.8 54.3 99.7 140.2 1579 180
1.0 93.4 164 218.7 251 281.4
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Figure 1 The relationship between dimensionless groups.
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Figure 2 The relationship between AP and Re.
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