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Motivation

e Thelongterm PM, . exposure
contributes to respiratory and
cardiovascular disease, as well as
variants of cancer.

e PM, . indoorsisas much of a
problem outdoors since they are
small enough to seep into most
building structures. !

<2,5um
PM2.5

Objectives

10 be awaie of particulate matter in the air

1. Analyze longterm variations with commercial EPA

system

2. Compare EPA system with a lab built indoor sensor

to evaluate systems’ aerosol sensitivity.

Background on Air Quality

e Plantower PMS5003 sensor measures PMZ5 from

scattering of light.

° PM2.5

2.5 or less in micron diameter size (2500 nm)

e EPA Regional Lab located N. Chelmsford, MA loaned us L 1 A

with five PurpleAir monitoring systems

e AQI: numerical scale used nationwide to report levelsof ¢ & ¢

air pollutants over a period of time

e Values 151+ unhealthy in the U.S. ! Five pollutants’

intensity range 0-500/good to hazardous

Figure 1:
PM, . vs. PM_ in lungs

= particulate matter (pollutant particle) measures - |

Research

Adafruit: Retrieved PM,, . data every 2 sec. transmit to Adafruit
dashboard for a CSV file to be imported into Python

Purple Air: AQIl recorded on PurpleAir Map. Python is used to retrieve

P an average of PM,, . every 10 min. from two channels at a desired
timestamp from server.

Download test Data

PA PM2.5 AQI =

OTE: You can only download complete feed data once every ten

Started

Download as JSON

Link* Description

Link test CSV requested by
nellneary

August 9th 2024,

2:06PM 2:06PM

August 7th 2024,
3:18PM

Link test CSV requested by

nellneary 3:18PM

Link  test CSV requested by
nellneary

August 6th 2024,

2:15PM 2:1SPM

Completed

August 9th 2024,

August 7th 2024,

August 6th 2024,

minutes.

Fiqure 3: Fiqure 4:

PurpleAir Map retrieve data®

Experiment |- Objective 1: PurpleAir

230763: jul 5, 2024 at 7:30:00 PM to jul 30 2024, 05:10:00 PM

Adafruit dashboard retrieve data:
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Mean PM2.5 with Standard Deviation Jul 5 to Jul 30

Figure 5: July 5 - 30 PurpleAir Data -
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Results: (Fig.5) AQl is good

PM, 5 =

2.5um = 2.5x 10~ ° microns diameter

because the PMZ.5 is less than 151.

Mie Scattering

The projected light of the laser causes the light to
scatter in the forward direction.

Non-dimensional particle size parameter x

describes the radius of spherical particle (r) and the

wavelength of incoming light (A)
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Fiqure 2:

e Particle scattering occurs upon the
projected light.?

e Mie scattering particles can be greater
than the wavelength of light.

e Larger particles scatter more light
forward resulting greater light intensity.
This research uses Mie scattering.

Mean PMZ5

All five sensors (Fig.6) compared

are consistent.

Sensor and PM Type

Experiment ll-objective 2: Aerosol

e Installed on 20”Lx10"Wx11”H’ tank roof covered in foil + cardboard.

e Three candles lit on tank bottom 10” away from both sensors

e Smoke resulting from the candles after they were blown out created
particles in the tank

Adafruit vs. PurpleAir PM, . Comparison

— Adafruit
———— PurpleAir

Bl Mean PM2.5

Figure 6: PurpleAir mean & STD

aerosol

Time

Figure 7: PurpleAir vs. Adafruit

Results : Figure PM, . is scaled and

nondimensional. Data and reaction time are
consistent when compared to each other, with
~2.,000 PMZ.5 value difference between their max
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