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Fig.2c High aerosol concentration with a calculated exponential line of best fit when using
AHPCO.
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Fig.2d High aerosol concentration with a calculated exponential line of best fit when using
Bi-Polar.

Table 1 shows the calculated rate of decay, the area under each curve,
and the area between each curve of all three high concentration experiments.
The results of Table 1 suggest that the area between the control and Bi-Polar
is the greatest, followed by the area between the control and AHPCO. The area
between Bi-Polar and AHPCO is not that significant. By looking at the graph
and the table, it can be seen that aerosol decay rate was faster when using the
Air Oasis units than when not using the units. For every run of the ten high
aerosol concentration experiments, the degradation stayed consistent with the
results shown.
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Table 1. Calculated rate of decay, the area under each curve, and the area between each
curve of all three high concentration experiments.

Area Area Area
between the between the between
Ex?:rr:irgﬁnts Rate of decay | Area under the curve | Control and grgglo thgr%oggrol
3%, 3%, - -
concentration (mg/m*s) (mg/m*s) AHPCO Polar Polar
Curves curves curves
3%,
(mg/m™*s) (mg/ms*s) (mg/ms*s)
Control 0.00056 22769.93
AHPCO 0.00135 8128.605 14641.325 2929.32 17560.645
Bi-Polar 0.00162 5209.285
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Fig.3a Low aerosol concentration decay for control and when using AHPCO, and Bi-Polar

units.

Figure 3a shows the slope for the low aerosol concentration rate of
decay as a function of time. This graph does not show an immense difference
in between the three slopes, but the slope of AHPCO shows a slightly steeper
curve than the control and Bi-Polar experiment. Figures 3b, 3c, and 3d show
the exponential decay for low aerosol concentration with a calculated
exponential line of best fit of control, and when using AHPCO and Bi-Polar

units.
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Table 2 shows the calculated rate of decay, the area under each curve,
and the area between each curve of all three low concentration experiments.
From this table, it can be determined that there is not much of a change in the
rate of decay in low concentration aerosols when using the Air Oasis units and
when not using them. When comparing the rate of decay in Table 1 and Table
2, it can be seen that the decay rate for the units in both of the experiments,
low and high aerosol concentration, did not change dramatically while the

control decay rate was a lot slower in Table 1.
Table 2. Calculated rate of decay, the area under each curve, and the area between each
curve of all three low concentration experiments.

Area between | Area between | Area between
Experiments Rate of Area under the Control the AHPCO the Control
in low decay the curve and AHPCO and Bi-Polar | and Bi-Polar
concentration (mg/m3*s) (mg/m3*s) curves curves curves
(mg/ms3*s) (mg/m3*s) (mg/ms3*s)
Control 0.00107 1558.62
AHPCO 0.00114 1727.55 168.93 59.434 228.37
Bi-Polar 0.00113 1786.98
Conclusion

As today’s concern for better air quality rises, the demand for better
air purifiers is increasing. This research is the first known study to test the
decay of aerosol concentration as a function of time in a closed chamber,
testing the effects of using Air Oasis filter-less air purifiers: AHPCO and Bi-
polar units. The decay of aerosol concentration as function of time when using
the AHPCO and Bi-Polar units was positive in the high concentrations; there
was a decline in the slope of the graph after using both units. The aerosol
concentration decay at lower level aerosol concentrations while using the air
purifier units was not significant to the control rate of decay. AHPCO and Bi-
Polar units degraded high and low concentrations of aerosol at approximately
the same rate of decay, with the high concentration rate of decay being faster
by .00049mg/m3*s between the experiments with Bi-Polar, and
.0001mg/m3*s with AHPCO. Air Oasis units help sanitize and reduce
aeroallergens, mold, bacteria, fungus, and volatile organic compounds
(VOC’s) according to other researches (Ghosh, Aranda, Bennert, &
Chudasama. 2011; Ghosh, Saadeh, Gaylor, & Aurora. 2006; Ghosh et al.,
2017).

This study showed approximately the same rate of decay in high and
low aerosol concentrations as functions of time. In higher concentrations, a
prominent rate of decay was measured when using the Air Oasis units;
however, there has not been any notable effect in using the units in lower
concentrations. This research was intended to help individuals suffering with
indoor air pollution make a better decision for an air purifier that fits best to
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their demands. The aerosols used in this study did not represent volatile
organic compounds (VOC’s), bioaerosol, or aeroallergens; future research
may consider the usage of different aerosols containing these substances.
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