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The Pearson correlation tests comparing wind speed versus suspension time all 
showed strong negative correlations, r(8) = −0.7, p = 0.036 for syloid (See Graph 1). 
The results for acetaminophen and coffee creamer groups, respectively, were as 
follows: r(8) = −0.682, p = 0.043 and r(8) = −0.879, p = 0.002. The results from the 
0.5 mph group revealed moderate negative correlation between particle size and 
suspension time (See Graph 2): r(8) = −0.608, p = 0.084. The 1 mph and 3 mph 
groups, respectively, showed similar trends, r(8) = −0.614, p = 0.079 and r(8) = 
−0.608, p = 0.082. While there was a moderate negative correlation, the p-value 

A sample of acetaminophen weighing 0.5 grams was placed into the aerosol 
dissemination device. The wind tunnel and sensors were started, allowing the 
dissemination device to disperse the acetaminophen into the tunnel. Once half of the 
maximum particle distribution number was reported, the experiment was stopped, 
and suspension time was calculated. The dampers were opened to vent out the 
particles and the tunnel was cleaned. This process was repeated three times for each 
of the compounds: acetaminophen, coffee creamer, and syloid. The process was then 
repeated at wind speeds of 1 mph and 3 mph. Two separate correlation tests were 
conducted: the first one for wind speed versus suspension time and the second for 
particle size versus suspension time. To test the performance of the OPC-N2, both its 
data and that of the PALAS sensor were graphed on the same plot and a correlation 
tests were conducted. 

The OPC-N2 was tested in a closed loop wind tunnel, where 
wind speed and aerosol concentrations were controlled. A method 
was developed using AeroWare software for the wind tunnel to 
control the windspeed, damper settings, and run time. 
Acetaminophen, coffee creamer, and syloid were the three 
compounds used for this study. Acetaminophen is a 
nonprescription analgesic and antipyretic pain reliever medication. 
Syloid is the compound used to give paint its matte finish. Testing 
was performed at room temperature, with wind speed set at 0.5 
miles per hour (mph) and the running time set to one hour. The 
PALAS and OPC-N2 sensors were connected to a computer and 
placed in the designated section of the wind tunnel (See Figure 1).

Results

Air pollution is a significant global health risk in both 
developing and mature nations. A recent World Health 
Organization (WHO) study found that 92% of the world’s 
population lives in environments where particulate matter (PM) 
concentrations exceeded WHO recommended levels. This study is 
important the impact of PM on human health depend on particle 
size since fine particles can travel deeper through the respiratory 
system (Mukherjee, 2017). The AlphaSense Optical Particle 
Counter (OPC-N2) is an aerosol monitoring system that has 
sensors which uses laser beams to detect particles from 0.38 
micron to 17 microns in diameter. The system measures the light 
scattered by individual particles carried in a sample air stream 
through a laser beam. 

The main purpose of this study was to determine whether wind 
speed and the size of particles effects suspension time. A 
secondary purpose was to determine the accuracy, precision, and 
performance of the AlphaSense OPC-N2 system. The null 
hypothesis was that there would be no correlation between either 
windspeed or particle size with suspension time. The OPC-N2 was 
compared to the more expensive PALAS particle sensor in order to 
verify the OPC-N2's results. This method was used in other studies 
like the evaluation of the OPC-N2 and the Grimm Portable 
Aerosol Spectrometer (Sousan, 2016). 

reported that there was not statistically significant data to indicate 
a correlation between particle size and suspension time.

When determining the accuracy and precision of the 
AlphaSense sensors, data was collected to compare with the 
PALAS reference system. Since data was not collected with both 
sensors in the wind tunnel at the same time and location, statistical 
analysis could not be conducted to assess precision and accuracy 
of the AlphaSense. 

The main objective of this project was to determine if wind 
speed and particle size had an effect on suspension time. From the 
data, it was concluded that as wind speed increased, suspension 
time decreased. One reason for this observation was the high 
humidity making the particles stick together as they collided,  
forming a heavier particle that fell out quicker. Another reason was 
that this experiment was in a closed loop tunnel, meaning the 
particles had to go through 90-degree bends, which affected  
suspension time as they hit the walls at higher speeds. 
Additionally, moderate negative correlation was detected between 
particle size and suspension time but there was no statistically 
significant evidence to conclude a correlation between the two. A 
sub purpose of this project was to determine the accuracy and 
precision of the AlphaSense. When collecting data, the importance 
of having both systems read in the exact same location of the 
tunnel was overlooked. This resulted in the inability to compare 
concentration values at specific times between the systems, 
because concentrations could have changed by the time the aerosol 
moved around for the other system to detect. Extensive testing 
should be conducted to further validate these conclusions due to a 
small sample size. Potential applications are determining the 
duration of time to keep humans out of poor air quality areas and 
determining ideal conditions for PM to be suspended in the air for 
protective clothing testing.
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Graph 1 (left): Scatterplot 
graph showing regression 
line for syloid compound. 
Negative slope means that 
as wind speed increases, 
suspension time decreases. 
Data was reported from 
sensor 4. More data points 
and trials would have been 
completed if time was not 
a constraint.
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Graph 2 (left): Scatterplot 
displaying no correlation 
between particle size and 
suspension time at 0.5 
mph wind speed. Data 
was reported from sensor 
4.

Air pollution is a significant global health risk in both 
developing and mature nations. A recent World Health 
Organization (WHO) study found that 92% of the world’s 
population lives in environments where particulate matter (PM) 
concentrations exceeded WHO recommended levels. This study is 
relevant due to the impact of PM on human health depending upon 
particle size, since fine particles can travel deeper through the 
respiratory system (Mukherjee et al., 2017). The AlphaSense 
Optical Particle Counter (OPC-N2) is an aerosol monitoring 
system that has sensors which use laser beams to detect particles 
from 0.38 micron to 17 microns in diameter. The system measures 
the light scattered by individual particles carried in a sample air 
stream through a laser beam.

The main purpose of this study was to determine if wind speed 
and the size of particles affected suspension time. The null 
hypothesis was that there would be no correlation between either 
windspeed or particle size with suspension time. A secondary 
purpose was to determine the accuracy, precision, and 
performance of the AlphaSense OPC-N2 system. The OPC-N2 
was compared to the more expensive PALAS particle sensor in 
order to verify the OPC-N2’s results. This method was used in 
other studies like the evaluation of the OPC-N2 and the Grimm 
Portable Aerosol Spectrometer (Sousan et al., 2016).
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Figure 1 (right): 
Custom diagram of all 
the sensor placement 
locations in the wind 
tunnel and dampers. 
The tunnel is 20 feet 
by 10 feet


