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Effects of testing parameters on the pressurization test for fumigation purposes
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Abstract

Fumigation needs to be conducted in air-tight structures in order to prevent excessive gas loss. The
pressurization test is typically used to quantify the air-tightness of a structure. Air-tightness is indicated by the
pressure half-life (i.e., the time by which the pressure inside a structure decreases by half — PHL). The objective of
this study was to evaluate the effects of testing parameters on the pressurization test. An analysis of the
mathematical equations that describe pressure decay in closed volumes suggested that the PHL increases when
a higher initial pressure is selected or the temperature inside the structure increases. However, the PHL is
inversely proportional to the structure’s volume. Three experiments were conducted in order to verify these
findings. Pressurization tests were conducted in a 8.9 m’ hopper bottom silo at two levels of air-tightness. The first
experiment verified the relationship between the PHL and the initial pressure. In the second experiment, the silo
was pressure tested under sunny and cloudy conditions, demonstrating the effect of temperature. In the third
experiment, the PHL of a single 60 | plastic container and those of multiple containers jointed by tubings were
compared. The results of all three experiments agreed with the theoretical analysis which indicated that the three
testing parameters should be taken into account when the pressurization test is conducted.
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Figure 1

Measured pressure decay curves of (a) Experiment 1, (b) Experiment 2 and (c) Experiment 3
Table 1

Summary of the means and standard deviations in a unit of minutes of the PHLs in all experiments
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