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Motivation
Wastewater Treatment
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In the state of Colorado, the neighborhoods of Globeville, Elyria-Swansea, Cole,
and Clayton are categorized as Disproportionately Impacted Communities

Globeville | Elyria- Cole Clayton
Swansea —
Q

Over 40% of Yes (44%) No (34%) Yes (57%)  Yes (50%) ]
Households are Low e e e,
Income l o I Most Burdened

(

Over 40% of Yes (73%) Yes (69%) Yes (78%)  Yes (62%)
Households are People ’
of Color ' SEammE = %
Over 40% of No (30%) No (34%)  No (25%) No (22%) | <
Households are e

Housing Burdened

EnviroScreen Score Yes (90%)  Yes (92%) No (77%) Yes (81%) i
(Percentile) is over 80

Source: Colorado EnviroScreen .
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DIY Air Cleaner Prototypes
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DIY Air Cleaner Prototypes
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DIY Air Cleaner Prototypes
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Experimental Design
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Swivel Fan Instrumentation Cart
Cooking Cart
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Hamburger patties were cooked with vegetable oil on a frying pan over a coil hot plate.
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Experimental Design
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The CADR was then calculated by multiplying
the eACH with the chamber volume (37.9 m3).
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PM removal rates (eACH)

(a) (b)
40 = 20
——P1 (n=2)——P2 P3 (n=2) C Bl 25%~75% Quartile
|l—— P4 (n=3)—— P5 (n=3)—— P6 j T Range within 1.5I1QR
e D7 ——P8 —— P9 (n=3)| . ] — Median Line
Co : o Mean
£ 30
e
O
<
(O]
8 20 ——
2 = —
o
3 i
0 e e -
N o L
- = e
i 1 -
Wl [ o
S —— 01— : : : : ; ; | ;
1 2 3 4 5 P1 P2 P4 P5 P66 P7 P8 P9
(n=4) (n=3) (n=5) (n=8) (n=6) (n=2) (n=6) (n=5)

Particle Diameter (um)

TSI APS (Research Grade) Atmotube Pro (Low-cost)



Optimization of a DIY Air Cleaner Design to Reduce Residential Air Pollution
Exposure for a Community Experiencing Environmental Injustices
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In general, single filter prototypes had
higher CADR/Annual Cost values than

multiple filter configurations even though the
CADR values for these protypes was lower.
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Optimization of a DIY Air Cleaner Design to Reduce Residential Air Pollution
Exposure for a Community Experiencing Environmental Injustices
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In general, single filter prototypes had
higher CADR/Annual Cost values than
multiple filter configurations even though the
CADR values for these protypes was lower.

The presence of shroud does lead to CADR

increase but also leads to the complexity of
the build.
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Optimization of a DIY Air Cleaner Design to Reduce Residential Air Pollution
Exposure for a Community Experiencing Environmental Injustices
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In general, single filter prototypes had
higher CADR/Annual Cost values than
multiple filter configurations even though the
CADR values for these protypes was lower.

The presence of shroud does lead to CADR
increase but also leads to the complexity of
the build.

Including activated carbon layer over HEPA
filter also led to lower removal rate values.
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Optimization of a DIY Air Cleaner Design to Reduce Residential Air Pollution
Exposure for a Community Experiencing Environmental Injustices

A4

5.0 Initial and Annual CADR/Cost
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Still a lot of awareness is needed to promote their consistent use
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Still a lot of awareness is needed to promote their consistent use

(a)
12

Fall Cohort

o)
I

Total = 51
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100%

"l did use the air cleaner fan this past week almost everyday
during the day time. But only on the days that the temperature
was warmer. Too cold to run it on cold days & during sleep."

"just whenever | decide to turn it on , mostly at night. It's very
big & takes up space. If it was smaller & fit the aesthetic of our
space (lol) | would use it "

"seemed to hold atm measurements to good air except when
cooking"

"all the time, we use it . Our basement since the airflow isn't
as good as our main floor"
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Please check out
our project website
for more details
regarding the PM
exposure summary
and DIY air cleaner
build instructions




