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The objective of this project is to develop and verify an HVAC solution to
Improve air quality that adheres to current guidelines to combat COVID-19
while continuing to be sustainable in future markets.
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* Improve Air Quality
* Promote Sustainability
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Dilute: Making sure plenty of fresh outdoor air dilutes the buildup of indoor contaminants through proper
ventilation.

Exhaust: Getting exhaust air out is equally important, especially air from kitchens, restrooms and
combustion systems.

Contain: Keeping indoor humidity levels within the ASHRAE-recommended range maximizes occupant
comfort and reduces the risk of microbial growth.

Clean: Reducing particles, odors, or microorganisms (such as mold, bacteria and viruses).
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@ Dilute: Making sure plenty of fresh outdoor air dilutes the buildup of indoor contaminants through proper (e
ventilation. Increase ventilation rate

Exhaust: Getting exhaust air out is equally important, especially air from kitchens, restrooms and
combustion systems.

Contain: Keeping indoor humidity levels within the ASHRAE-recommended range maximizes occupant
comfort and reduces the risk of microbial growth.

Clean: Reducing particles, odors, or microorganisms (such as mold, bacteria and viruses).
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Dilute: Making sure plenty of fresh outdoor air dilutes the buildup of indoor contaminants through proper
ventilation.

@ Exhaust: Getting exhaust air out is equally important, especially air from kitchens, restrooms and . . .
combustion systems. Decrease air recirculation

Contain: Keeping indoor humidity levels within the ASHRAE-recommended range maximizes occupant
comfort and reduces the risk of microbial growth.

Clean: Reducing particles, odors, or microorganisms (such as mold, bacteria and viruses).
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Dilute: Making sure plenty of fresh outdoor air dilutes the buildup of indoor contaminants through proper
ventilation.

Exhaust: Getting exhaust air out is equally important, especially air from kitchens, restrooms and
combustion systems.

Contain: Keeping indoor humidity levels within the ASHRAE-recommended range maximizes occupant - Contain clea n,

comfort and reduces the risk of microbial growth. conditioned air

Clean: Reducing particles, odors, or microorganisms (such as mold, bacteria and viruses).
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Dilute: Making sure plenty of fresh outdoor air dilutes the buildup of indoor contaminants through proper
ventilation.

Exhaust: Getting exhaust air out is equally important, especially air from kitchens, restrooms and
combustion systems.

Contain: Keeping indoor humidity levels within the ASHRAE-recommended range maximizes occupant
comfort and reduces the risk of microbial growth.

Actively clean indoor air
Clean: Reducing particles, odors, or microorganisms (such as mold, bacteria and viruses). - through purification and
filtration

Gavin Young

FAMU-FSU

’ Engineering

Department of Mechanical Engineering



* Bipolar ionization * Antimicrobial duct lining

« Smart HVAC system * Photohydro-ionization
* Geothermal heat * Photocatalytic oxidation
exchangers » Increase fan speed

* Higher rated filters
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« Bipolar ionization | » Antimicrobial duct lining

« Smart HVAC system * Photohydro-ionization
* Geothermal heat * Photocatalytic oxidation
exchangers » Increase fan speed

* Higher rated filters
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» Creates positive and negative ions

 Two functions:

 Attach to contaminants, rendering e I'l
them inactive g 4

« Makes particulate easier to filter

 Needlepoint bipolar ionization (NPBI) " e
does not produce ozone Al hlsbilhsa ,

 Used on industrial scale
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1. Low pressure drop — ]
. ] +F&A|MOw@
2. Easy installation o e
: : NE20 © 0, ° 4 (=
3. Works on particulate of all sizes 2590 +0' 2 o O ammm 5
. . + ++ *Odg @ @ & - B
4. No chemicals involved 8 030° 290 " ©
. +o - 0++ ++®+ r -: :
5. Energy savings 95 %'+ 0%0 00 .
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Validation
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* lonization technology has been used to filter particulate for
some time

* |ts effectiveness against bioaerosols is not validated
* Tests were conducted with gquestionable procedures
* |t's being used to combat COVID-19
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* Multiple dependent variables

* Working with organic particulate
* Test chamber to mimic air duct
* Measuring air quality
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e Particulate concentration 9 >

’ t } ~
* Viability of biological sample . = 1P
* Ozone production | Nt
 Energy usage ) om B A

Nicholas Holm

[ ZSALE O
w & Lt B IAMU_I SU
OF (= CAEES 2

;i ;“M & E 0 ) 23
N nglneerlng

Department of Mechanical Engineering




Virus Testing

* Extremely specialized
equipment

« Extremely high safety
concerns
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Mold Testing

 Closest approximation to virus
» Health risks
» Market sustainability
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« Mimic air duct conditions

« Contain potentially harmful
substances

 Maintain controlled environment
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Overall
LEvEL A Fresh

* Multiple types of air quality 00,0287

wvoc 0. 416" |

Sensors
 Technical limitations
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* Testing the filtration
effects of the device

 Conducted on-site at FSU

* Procedure
* Initial data collection
* Final data collection
» Test results
« Reporting
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 Testing the effects of the ionizer on
organic particles

« Conducted in a controlled lab setting

» Mold spores will be exposed to the ionizer
and viability will be compared to a
control group.
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Equipment
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* |n contact with Tom
Barrow Company

« We don't if it will be NPBI or
Nnot

Jake Hamilton
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« Measures the quantity and size of particles In
the air

e Particles are not identified

* A particle counter will be rented in order
to access the IAQ and filter quality
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 Two Functions:

* Ensure safety

o

05 7/

—
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Lobatoz <ON
* Test for ozone generation

When Blinking

* Rented or bought
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« Multiple jets of air direct any airborne
particles on to the surface of the collection
plate

* The collection plate must be refrigerated and
sent Into a lab to test the contents

 FSU EHS can provide an impactor
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 Over the next few weeks

 Finalize experimental design

« Confirm with biosafety officer

« Order components
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1. We need to improve air quality in a way
that affects COVID but is useful
iIndependent of COVID. 7’

2. Particle lonization is the selected concepit.

3. Atest will be designed, built, and
conducted to validate the technology.
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