Portable air cleaners such as HEPAs and Corsi-Rosenthal Boxes are a simple,
cost-effective tool:

e Reduce COVID transmission without modifying the existing building ventilation.
e Reducing COVID transmission will reduce employee and student absenteeism.

This document seeks to show you why you should bring in portable air cleaners into
your building - and address any concerns you might have. Below are links that will
take you directly to each section.

Reasons why you should allow portable air cleaners in your building.

The top 3 richest counties in America have deployed portable air cleaners in every
single classroom.

Would vou prefer this information in video format?

Many school organizations around the world have rolled out portable air cleaners.

Every relevant public health authority recommends portable air cleaners to reduce
transmission of COVID.

Elite University Indoor Air Quality Groups recommend them.

Portable air cleaners have been studied and found to remove aerosols from the air.

Children are impacted by COVID, and transmit to each other, teachers, and loved
ones.

COVID is airborne via aerosols.

Masks are essential, but not enough.

The Solution

HEPA Air Cleaner nd very expensiv t are not.

The Corsi-Rosenthal Box is a more cost-effective solution.


https://iaqscience.lbl.gov/ventilation-rates-and-absences-offices-and-schools

Schools that are known to have rolled out Corsi-Rosenthal Boxes.

Examples of outbreak prevention.

Authorities who specifically have recommended the Corsi-Rosenthal Box.

What are the upsides besides the COVID free air?

Downsides of the Corsi-Rosenthal Box.

Concerns about the Corsi-Rosenthal Box - and portable air cleaners.

Electricity — are these fans a danger with the filters attached? Will they catch on
fire?

Electricity - will these overload our circuits?

HVAC - Will these interfere with our current HVAC architecture?

HVAC - We just upgraded our HVAC to MERV 13. We don’t need these.

Will the Corsi-Rosenthal box just blow infectious air on people?

Equity Considerations - the school board does not have enough funds to provide
them to every classroom.



Reasons why you should allow portable air cleaners in your building.

The top 3 richest counties in America have deployed portable air cleaners in
every single classroom.

This is relevant because their money gives them access to the world’s best experts in
any field - and portable air cleaners are part of their solution.

e Marin County, California,_third richest county in America,has HEPA Air Cleaners
in_every single classroom.

e New York County, New York, second richest county in America, has portable air
cleaners.

e Teton County, Wyoming, the richest county in America, has HEPA Air Cleaners in
every single classroom.

Work for you? Click here to skip to a cost effective solution.
Work for you, but you have concerns about electrical, safety, etc? Click here.

Would you prefer this information in video format?

In this 8 minute video, Dr. Richard Corsi, who is very published in the Indoor Air Quality
field, discusses school ventilation as it applies to COVID and portable air cleaners.

Work for you? Click here to skip to a cost effective solution.
Work for you, but you have concerns about electrical, safety, etc? Click here.

Many school organizations around the world have rolled out portable air cleaners.
This is just a sampling.

o USA:
o Harvard has deployed them in_every dormitory bedroom and bathroom
and multiple-occupant bathroom.
o 20,000 in Chicago, lllinois, USA.
5,000 in Boston, Massachusetts, USA.



https://smartasset.com/financial-advisor/richest-counties-in-america
https://www.mvschools.org/Page/8529
https://www.mvschools.org/Page/8529
https://smartasset.com/financial-advisor/richest-counties-in-america
https://smartasset.com/financial-advisor/richest-counties-in-america
https://www.tcsd.org/Content2/930
https://www.tcsd.org/Content2/930
https://docs.google.com/document/u/0/d/1_AXlbvsCfecemtiZZSomC2dGiyfkz0PID4Lb7NGnXic/edit
https://www.youtube.com/watch?v=KzKcWTmvFdY
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C48&q=dr+richard+corsi&btnG=
https://docs.google.com/document/u/0/d/1_AXlbvsCfecemtiZZSomC2dGiyfkz0PID4Lb7NGnXic/edit
https://www.thecrimson.com/article/2022/1/14/spring-2022-covid-policy-changes/
https://www.hbs.edu/news/articles/Pages/air-quality-safety-facilities-management.aspx
https://www.cps.edu/press-releases/chicago-public-schools-invests-$82.5-million-to-provide-hepa-air-purifiers-for-every-classroom/
https://www.bostonpublicschools.org/Page/8755

o 600 in Warwick, Rhode Island, USA
o Boulder Valley School District, ranked #528 of 10,772 school districts.

e Other countries:

114,000 in every single classroom in Korea.

50.000 in Victoria, Australia.

20.000 in Ontario, Canada.

8.000 in the UK after deploying monitors to find trouble areas.
Toronto_school district.

175 in the Canadian province, Prince Edward Island.

o

o O O O O

Work for you? Click here to skip to a cost effective solution.
Work for you, but you have concerns about electrical, safety, etc? Click here.

Every relevant public health authority recommends portable air cleaners to
reduce transmission of COVID.

e The CDC recommends them:

o “Use portable high-efficiency particulate air (HEPA) fan/filtration systems
to enhance air cleaning (especially in higher risk areas such as a nurse’s
office or areas frequently inhabited by people with a higher likelihood of
having COVID-19 and/or an increased risk of getting COVID-19).”

e The Department of Education, in a guidance document titled “Improving
Ventilation in Schools, Colleges, and Universities to Prevent COVID-19”
recommends:

o “Portable air cleaners can go in any room of a school building to
serve as an additional safety and mitigation layer, including in areas
where airflow may be limited, and/or in areas where sick individuals may
be present such as a nurse’s office or sick/isolation room.”

e The World Health Organization recommends them for homes, schools
(non-residential buildings), and hospitals.

e The EPA recommends them.
o The EPA has found that improving ventilation, improves tests scores.



https://www.wpri.com/health/coronavirus/school-updates/warwick-will-purchase-hundreds-of-air-purifiers-to-address-ventilation-concerns-in-schools/
https://www.bvsd.org/parents-students/covid-19-reintroduction/covid-19-response
https://www.niche.com/k12/d/boulder-valley-school-district-co/rankings/
https://twitter.com/LazarusLong13/status/1496217730483376128?s=20&t=GiaokVFEphFCEW1wXTqdzg
https://www.theage.com.au/politics/victoria/victorian-air-filter-for-schools-plan-set-to-be-national-model-20220122-p59qco.html
https://toronto.ctvnews.ca/here-s-the-ventilation-systems-that-will-be-used-in-toronto-public-schools-this-fall-1.5541550
http://resp.llas.ac.cn/C666/handle/2XK7JSWQ/344879
https://toronto.ctvnews.ca/here-s-the-ventilation-systems-that-will-be-used-in-toronto-public-schools-this-fall-1.5541550
https://ca.news.yahoo.com/hepa-filters-latest-weapon-schools-001625343.html
https://docs.google.com/document/u/0/d/1_AXlbvsCfecemtiZZSomC2dGiyfkz0PID4Lb7NGnXic/edit
https://www.cdc.gov/coronavirus/2019-ncov/community/ventilation.html
https://www.ed.gov/improving-ventilation-schools-colleges-and-universities-prevent-covid-19
https://www.who.int/publications/i/item/9789240021280
https://www.epa.gov/coronavirus/air-cleaners-hvac-filters-and-coronavirus-covid-19
https://www.epa.gov/sites/default/files/2014-08/documents/student_performance_findings.pdf

e ASHRAE recommends them.

Work for you? Click here to skip to a cost effective solution.
Work for you, but you have concerns about electrical, safety, etc? Click here.

Elite University Indoor Air Quality Groups recommend them.

e John Hopkins Center for Health Security.

e Healthy Buildings Program at the Harvard T.H. Chan School of Public Health

Portable air cleaners have been studied and found to remove aerosols efficiently
from the air.

(Not sure what aerosols are? Click here)

Hospitals have done most of the research on respiratory aerosols removal. Portable air
cleaning is additive, and enhances the air cleaning even in hospitals.

Hospitals typically have the best ventilation/ filtration systems at 6-12 Air Changes per
Hour (ACH), with the exception of cleanroom labs at 20-500 ACH.

School classrooms often have .4 ACH as seen in this study of 61 California classrooms.
Even before the pandemic, tens of thousands of classrooms had insufficient ventilation
rates.

e Real life CDC Study.
o 48% reduction of cases in schools using HEPA filtration, masks, and
ventilation improvements.
o 39% reduction of cases without HEPA filtration, but with masks and
ventilation improvements.
o 37% reduction of cases with just masks.

e 4 HEPA air filters were tested in a normal high school classroom during class.
They reduced aerosols by 90% in 30 minutes. Source.

e The #CorsiRosenthalBoxes reduced PM2.5 and PM10 by 43% & 30% in 53
Arizona and Connecticut classrooms.


https://www.ashrae.org/file%20library/technical%20resources/ashrae%20journal/2020journaldocuments/72-74_ieq_schoen.pdf
https://docs.google.com/document/u/0/d/1_AXlbvsCfecemtiZZSomC2dGiyfkz0PID4Lb7NGnXic/edit
https://www.centerforhealthsecurity.org/our-work/pubs_archive/pubs-pdfs/2021/20210526-school-ventilation.pdf
https://schools.forhealth.org/wp-content/uploads/sites/19/2020/08/Harvard-Healthy-Buildings-Program-Portable-Air-Cleaners.pdf
http://pharmaceuticalmicrobiologi.blogspot.com/2016/12/calculation-of-air-changes.html
https://eta-publications.lbl.gov/sites/default/files/lbnl-6121e.pdf
https://www.gao.gov/products/gao-20-494
https://www.cdc.gov/mmwr/volumes/70/wr/mm7021e1.htm
https://www.tandfonline.com/doi/full/10.1080/02786826.2021.1877257

Source.

Two #CorsiRosenthalBoxes in a classroom increased ventilation to 12-15 ACH in
this study by NIOSH and the CDC.
Source.

“Combined interventions (i.e., natural ventilation, masks, and HEPA filtration)
were the most effective (= 30-fold decrease).” Source.

“A single bed hospital room equipped with an excellent ventilation rate (~ 14 air
changes per hour) can clear the aerosols in 20 minutes. However, with the
addition of two air cleaners, the clearance time became 3 times faster (in 6
minutes and 30 seconds).” Source.

“With 2 small domestic air cleaners in a single patient room of a hospital ward,
99% of aerosols could be cleared within 5.5 minutes.” Source.

A systematic review found: "Portable HEPA filter systems have been shown to be
another effective tool in reducing viral load.” Source.

CDC: “Portable HEPA air cleaners offer a simple means to increase the filtration
of aerosol particles from a room without modifying the existing building ventilation
system...” Source.

CDC: “A simulated infected meeting participant who was exhaling aerosols was
placed in a room with two simulated uninfected participants and a simulated
uninfected speaker. Using two HEPA air cleaners close to the aerosol source
reduced the aerosol exposure of the uninfected participants and speaker by up to
65%. A combination of HEPA air cleaners and universal masking reduced
exposure by up to 90%.” Source.

Work for you? Click here to skip to a cost effective solution.
Work for you, but you have concerns about electrical, safety, etc? Click here.

Children are impacted by COVID, and transmit to each other, teachers, and loved

e Children don’t get acute sickness as much as adults - but they do get

hospitalized. And there has been a surge in their hospitalizations.


https://news.asu.edu/20240607-health-and-medicine-new-research-diy-air-filters-work-better-commercial-hepa-filters?%7B_src%7D=news-story
https://www.sciencedirect.com/science/article/pii/S0360132322011507
https://www.medrxiv.org/content/10.1101/2021.08.17.21262169v2.full
https://www.journalofhospitalinfection.com/article/S0195-6701(21)00336-4/fulltext
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/use-of-portable-air-cleaners-to-reduce-aerosol-transmission-on-a-hospital-coronavirus-disease-2019-covid19-ward/17C5199D3903ABD465017C34AA741826
https://pubs.acs.org/doi/10.1021/acs.est.0c03247
https://www.cdc.gov/mmwr/volumes/70/wr/mm7027e1.htm
https://www.cdc.gov/mmwr/volumes/70/wr/mm7027e1.htm?s_cid=mm7027e1_w
https://docs.google.com/document/u/0/d/1_AXlbvsCfecemtiZZSomC2dGiyfkz0PID4Lb7NGnXic/edit
https://www.yalemedicine.org/news/covid-19-hospitalizations-children

e 10% do get LongCOVID - where the child may be extremely fatigued amongst a
host of other symptoms for months or even with no end in sight.

e Children also get Multisystem Inflammatory Syndrome in Children (MIS-C), albeit
more_rarely. Essentially,_inflammation throughout the body, usually painful.

e Children transmit diseases to their teachers and the administrative staff.

o For example,_in Alabama, “The staffing shortages left classrooms without
teachers. Schools were without essential staff such as child nutrition
workers to serve meals and custodians to clean buildings, according to the
Birmingham American Federation of Teachers.”

o In New Mexico, “Teachers who have classrooms of over 20 children have
also reported having as few as five students show up in the last two weeks

because of COVID.”

e For the continuity of children’s education, there clearly is a need to do something.

COVID is airborne via aerosols.

COVID was thought to be transmitted by droplets like from sneezes, but is now known
to be airborne via aerosols.

It is transmitted primarily by respiratory aerosols, followed by droplets, with
contaminated surfaces (fomites) a distant third.

Aerosols are fine particles suspended in the air.

Smoke is made up of aerosols. The vegetables you burned last week in the kitchen?
The cigarette smoke coming from the school bathroom? Both are aerosols.

And just like smoke, unless you do something to get rid of them, they just get
thicker in concentration. The thicker they are, the greater the chance of catching
COVID.

When we breathe, talk, sing, laugh, shout, cough, or sneeze, we generate respiratory
aerosols. This paragraph has the technical details of how they are formed (source):


https://www.salon.com/2022/01/22/the-kids-are-not-alright-data-suggests-10-of-children-with-19-become-long-haulers/
https://www.cdc.gov/mis/mis-c.html
https://covid.cdc.gov/covid-data-tracker/#mis-national-surveillance
https://www.health.state.mn.us/diseases/misc/index.html
https://www.al.com/news/2022/01/birmingham-teachers-union-plans-mass-sickout-as-teachers-parents-worry-about-covid-safety.html
https://www.npr.org/2022/02/02/1077056059/new-mexico-national-guard-substitute-teachers
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/sars-cov-2-transmission.html
https://www.science.org/doi/10.1126/science.abd9149

Sites of aerosol formation

Respiratory aerosols can be classified into alveolar, bronchiolar, bronchial, laryngeal,
and oral aerosols, according to the sites where they are produced (3, 84, 85).
Bronchiolar aerosols are formed during normal breathing (3). During exhalation, the
liquid film lining the lumenal surfaces of the bronchioles ruptures to produce small
aerosols. Such aerosols are generated by shear forces that destabilize the air-liquid or
air-mucous interface. Respiratory airflows are often turbulent under high airflow veloc-
ities, particularly in the large lumens of the upper airways, which transition to laminar
flow in the bronchi and bronchioles (76, 86-88). Laryngeal aerosols are generated
through vocal fold vibrations during vocalization (3). The apposition of vocal folds
forms liquid bridges, which burst into aerosols during exhalation. By contrast, droplets
(>100 pm) are primarily produced from saliva in the oral cavity (3). Aerosol emission
rates increase with airflow velocity and speech volume during activities such as singing
and shouting (9, 89, 90).

All relevant Public Health organizations agree that COVID is airborne via
aerosols.

The World Health Organization:
e “Another person can then contract the virus when infectious particles that pass

through the air are inhaled at short range (this is often called short-range
aerosol or short-range airborne transmission)”

e “The virus can also spread in poorly ventilated and/or crowded indoor settings,
where people tend to spend longer periods of time. This is because aerosols can
remain suspended in the air or travel farther than conversational distance (this is
often called long-range aerosol or long-range airborne transmission).”

The CDC:

e “Inhalation of air carrying very small fine droplets and aerosol particles that
contain infectious virus. Risk of transmission is greatest within three to six feet of
an infectious source where the concentration of these very fine droplets and
particles is greatest.”

Aerosols float for a very long time.

COVID is generally found in tiny aerosols - 0 to 5 micron in size. In a typical classroom,
the half-life of an aerosol floating around depends on the size.


https://www.who.int/news-room/questions-and-answers/item/coronavirus-disease-covid-19-how-is-it-transmitted
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/sars-cov-2-transmission.html
https://www.mlo-online.com/disease/infectious-disease/article/21238534/viral-load-of-sarscov2-in-respiratory-aerosols-emitted-by-covid19-patients

The half-life of how long they float:
.5 micron aerosol is 41 hours.
1 micron aerosol is 12 hours.
3 micron is 1.5 hours.

CDC NIOSH Source.

Think of the particles that float in your living room in a beam of sunshine. Those are 50
micron aerosols. (Those aerosols are mostly lint from clothes, carpets, furniture, etc.)

Aerosols will be dispersed by fresh air if you have really good ventilation. When you
burn the bacon in the kitchen, unless you open a window or turn on the range fan, the

smoke just stays there. Same thing happens in classrooms with respiratory aerosols.

Our buildings tend to be designed for energy conservation, not for energy conservation
AND ventilation.

Ventilation is bringing in fresh air from outside. Filtration is cleaning the air inside.
When it’s cold outside, filtration is often the better solution.

Filtration can be improved by using portable air cleaners.

Click here to go back to the studies section.

Masks are essential, but not enough.

Masks are very effective if everyone is in KF94, N95, FFP2 or better at all times indoors
- including lunches and breaks.

Cloth and surgical masks do reduce the rate of transmission by providing source
control, but are insufficient because they are not designed to trap all viral particles.

Air cleaning is necessary for those wearing cloth or surgical masks or not wearing
KF94, N95, FFP2 correctly. So, air cleaning is necessary for everyone.

For example - everyone laughs and talks in school. When they do, the mask can come
off for a second - and their respiratory aerosols float into the air.

Air cleaning is an added layer of protection to remove those stray aerosols.


https://www.cdc.gov/niosh/topics/aerosols/pdfs/aerosol_101.pdf

Work for you, but you have concerns about electrical, safety, etc? Click here.

Click here to go back up to the Table of Contents.

The Solution

Before we go any farther, we need to be crystal clear.
Portable air cleaners will not stop all transmission.

Why? Because children and teachers are all wearing masks - and not respirators like
N95’s.

For the same reason that healthcare workers in hospitals still catch COVID wearing just
surgical masks. Hospitals are considered to have the best ventilation ranging from 6 to
12 Air Changes per Hour. Classrooms

We emit respiratory aerosols when we breathe, talk, etc., they are most concentrated
near us like odorless cigarette smoke near a smoker. It does take a bit of time for air
cleaners to clean the air. During that time is when transmission from those near
aerosols can happen.

But portable air cleaners do significantly reduce the amount of transmission. If the air is
NOT cleaned, then the aerosols become more concentrated and risk of transmission
goes up significantly.

On a related note - portable air cleaners that generate ions, plasma, or any other
additive technology are not recommended by IAQ (Indoor Air Quality) or aerosol
scientists. Here is a one-sheet developed by the US Green Building Council.

HEPA Air Cleaners can be very expensive, but can be reasonably priced.
Selection tool here.

Simple portable HEPA air cleaners sufficient for a normal classroom are modestly
priced. As seen here for $550 to $900.

Here is an excellent tool if you wanted to price out HEPA air cleaners.
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https://docs.google.com/document/u/0/d/1_AXlbvsCfecemtiZZSomC2dGiyfkz0PID4Lb7NGnXic/edit
https://build.usgbc.org/IAQ-factsheet-electronic-air-cleaners
https://www.usgbc.org/about/mission-vision
https://airpurifiers.com/five-best-air-purifiers-to-kill-germs-in-your-classroom/
https://cleanairstars.com/hepafilters/

The Corsi-Rosenthal Box is a more cost-effective solution.

The Corsi-Rosenthal Box is a DIY Air Cleaner that costs under $100 USD, matches a
$900 HEPA air cleaner for performance, and can be built as a science project by a class
of ten-year-olds.

The Corsi-Rosenthal Box is basically 4 or 5 filters that surround a fan - which pulls air

through the filters. A commercial HEPA purifier has the same basic set-up. Here is a
HEPA air purifier on the left, and a Corsi-Rosenthal Box on the right.
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www.shutterstock.com - 1679193970

The fan used in the Corsi-Rosenthal Boxes are typically 3 speed fans, and the 5 filter
Corsi-Rosenthal Box delivers a Clean Air Deliver Rate (CADR) of 615 ft*/min on low up
to 823 ft¥/min.

“The CADR values for the Corsi-Rosenthal Box substantially exceed those of the
particular commercial HEPA filters used here (Figure 2a). For further comparison, no
U.S. Energy Star certified air cleaners have CADR values (for either tobacco
smoke, dust, or pollen) matching the CADR value for the CR Box even on low
speed... “ Source.

Here we can see the CR Box on the left, compared to 2 commercial HEPAs in blue on
the right.


https://air-purifier-ratings.org/learn/cadr-ratings-scale/
https://www.medrxiv.org/content/10.1101/2022.01.09.22268972v1.full-text#F2
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The Corsi-Rosenthal Box is far more effective than any commercial offering at
the same price point.

e In_this peer reviewed study, examining classrooms: “...our study shows that box
fan air cleaners can serve as an effective low-cost alternative for mitigating
airborne transmission risks in poorly ventilated spaces.”

e UC Davis Western Cooling Efficiency Center found it delivers an equivalent

performance to commercial air cleaners that cost 3x as much.
o Their final report.

e The Built Environment Research Group at the lllinois Institute of Technology
found these excellent results for the 4 Filter version of the Corsi/Rosenthal Box.

e Dr. Marwa Zaatari, Mechanical Engineer, IAQ Consultant, USGBC Board
Member, ASHRAE Epidemic Task Force, PHD with focus on

IAQ/Energy/filtration.
o “ltis the most cost effective purifier on the chart.”

e 4 HEPA air filters were tested in a normal high school classroom during class.

They reduced aerosols by 90% in 30 minutes. Source.
o It should be noted they had 333 m3/h CADR. This is equivalent to 196

ft2/min. Or 784 ft3/min for all 4.

12


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8142835/
https://energy.ucdavis.edu/
https://twitter.com/ucdavisenergy/status/1432774552745091079?ref_src=twsrc%5Etfw
https://twitter.com/ucdavisenergy/status/1432774552745091079?ref_src=twsrc%5Etfw
https://ucdavis.app.box.com/s/kgo937lk0d02g0k2bxvpxxqbfatd7czu
http://built-envi.com/portfolio/air-cleaner-testing/
https://www.iit.edu/
https://www.built-envi.com/wp-content/uploads/IIT-CADR-Testing-C-R-Box-September-2021.pdf
https://www.ashrae.org/professional-development/learning-portal/instructor-led-training/ashrae-instructors/marwa-zaatari
https://twitter.com/marwa_zaatari/status/1429629474878988288
https://www.tandfonline.com/doi/full/10.1080/02786826.2021.1877257

o 2 CorsiRosenthal Boxes on low will be 1,230 ft¥/min, significantly
outperforming the commercial HEPA filters. Philips Model 2887/10 - this is
a $500 to 600 unit conservatively, and was on turbo mode - so very loud.

o $2000 outperformed by $200.

Two #CorsiRosenthalBoxes in a classroom increased ventilation to 12-15 ACH in
this study by NIOSH and the CDC.
o Source.

Schools that are known to have rolled out Corsi-Rosenthal Boxes.

250 boxes for University of California of San Diego
140 boxes for_6th grade classrooms.

125 boxes for K=12 classrooms throughout metro Phoenix.
100 boxes at UConn.

100 boxes at Portage Area School District.
66 boxes for elementary schools in WS/FCS
50 boxes at Brown University.
All of River Heights Elementary School - made by 5th graders.
30 boxes for 8th grade at Sacramento Rio Tierra Junior High School
Researchers from the UC Davis Energy and Efficiency Institute (EEI) partnered
with science teachers at Rio Tierra Junior High School in Sacramento to teach a
two-day lesson on air quality and_build 30 portable air cleaners with
approximately 150 8th grade students. The portable air cleaners will be
distributed to every classroom on campus.26 boxes at Pierre Elliott Trudeau
Elementary School in the Hull sector of Gatineau, Quebec
23 boxes for_Ascension Catholic School in Louisville, Kentucky:
22 boxes for Essex Westford School District.
18 for a small East Rochester school .
12 boxes for an Albertan, Canada schoal.
7 boxes for a Children's Dance School.
6 boxes for a private school
Small school - one for every classroom.

o Round 2 of building boxes.

3 boxes in_the Cayman Islands.
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https://www.sciencedirect.com/science/article/pii/S0360132322011507
https://www.cbs8.com/article/news/local/outreach/innovate8/ucsd-students-staff-build-filtration-boxes-prevent-covid-classrooms-delta-variant-do-it-yourself-diy-box-fans-corsi-rosenthal-boxes/509-d976cf9c-a5fa-45d5-9761-04b8a8a7dab2
https://twitter.com/Embarnesey/status/1440735313425428483?s=20&t=Aqloo8A6O6M8-lsIsWRZ4g
https://news.asu.edu/20220126-arizona-impact-asu-students-faculty-build-filter-boxes-schools-fight-covid-19
https://twitter.com/MarinaC_Dyb/status/1467339804052533251?s=20&t=crAuDs2AYRpFNuiYBpyxaQ
https://www.tribdem.com/news/portage-area-students-create-homemade-air-filters-for-classrooms/article_570ecb9c-214b-11ec-bd07-83fcffcb4cfa.html
https://twitter.com/meganebryant/status/1479963599632277506?s=20&t=crAuDs2AYRpFNuiYBpyxaQ
https://www.providencejournal.com/story/news/local/2021/11/20/covid-air-filtration-do-it-yourself-device-used-battle-illness/8682210002/
https://www.facebook.com/RiverHeightsES/posts/our-grade-5-students-worked-hard-this-afternoon-to-construct-corsi-rosenthal-cub/4185515548219761/
https://www.ucdavis.edu/climate/what-can-i-do/student-built-air-purifiers-tackle-wildfire-smoke-and-covid-19
https://www.ucdavis.edu/climate/what-can-i-do/student-built-air-purifiers-tackle-wildfire-smoke-and-covid-19
https://www.cbc.ca/news/canada/ottawa/students-air-filter-project-1.6328192
https://www.courier-journal.com/picture-gallery/life/wellness/health/2021/09/16/trinity-students-donate-air-purifiers-ascension-help-fight-covid/8338612002/
https://docs.google.com/spreadsheets/d/1zUE5x9XS4wqTORqzqMkK_seafLvu_1r3RClls3bcMEM/edit#gid=0
https://twitter.com/ROCPassiveHouse/status/1371863229144690688?s=20&t=crAuDs2AYRpFNuiYBpyxaQ
https://twitter.com/MikeFlieger/status/1489418690290352128?s=20&t=CvBKoY6Zn2mUbK_s_iLjhw
https://twitter.com/miquelony/status/1440762786942840834?s=20&t=crAuDs2AYRpFNuiYBpyxaQ
https://twitter.com/JohnSemmelhack/status/1337059785489981440?s=20&t=crAuDs2AYRpFNuiYBpyxaQ
https://twitter.com/v8juice3/status/1433454051610570758?s=20&t=crAuDs2AYRpFNuiYBpyxaQ
https://twitter.com/v8juice3/status/1434220361000828933?s=20&t=crAuDs2AYRpFNuiYBpyxaQ
https://www.caymaniantimes.ky/news/primary-school-pioneers-diy-air-cleaners

Examples of outbreak prevention.

Before sharing those examples, it has to be pointed out that it is difficult to prove
something has been prevented. For example, are there examples of outbreaks
prevented by surface cleaning/ sanitation?

No, but we clean surfaces, because we know approximately how long the virus lives
and know that cleaning removes it from the environment. Which helps stop
transmission.

Similarly, we know the virus is infectious in the air and that the aerosol route is the
primary path of transmission. So, we must clean the air to remove the virus. Which
helps stop transmission.

Actual examples:

e 18 CR Boxes for a small East Rochester school - had no outbreaks from
October to Christmas break.
HEPA’s in this school - no outbreaks.
Childcare class - no outbreak.
A series of homes where someone brought in COVID - but no one else caught it.

Authorities who specifically have recommended the Corsi-Rosenthal Box.
e State of California in the Safe Schools for All Hub. Specifically, here.

o  “You can add portable air cleaning devices to classrooms to supplement

mechanical and natural ventilation. Purchase PACs that are sized appropriately
and circulate air through High Efficiency Particulate Air or "HEPA" filters. Most
PACs will list the intended room size. Avoid devices that advertise "ionizer" or
"ozone" technology. Alternatively, a_low-cost DIY PAC such as the
Corsi-Rosenthal Box can be built and added to classrooms. “

What are the upsides besides COVID free air?

e What is in the outside air, such as wildfire smoke and miccroplastic pollution from
roads, will be soon be in the air you are breathing inside. 37-42% within one hour
. 100% by the fifth hour. This process is called infiltration.
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https://twitter.com/ROCPassiveHouse/status/1371863229144690688?s=20&t=crAuDs2AYRpFNuiYBpyxaQ
https://twitter.com/BinitaKane/status/1483562256956895237?s=20&t=KnNM2BCeMXATKxBLkoCn7Q
https://twitter.com/DaycareActivist/status/1426554390027149324?s=20&t=KnNM2BCeMXATKxBLkoCn7Q
https://twitter.com/LazarusLong13/status/1485736630929395716?s=20&t=KnNM2BCeMXATKxBLkoCn7Q
https://schools.covid19.ca.gov/
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/COVID-19-and-Improving-Indoor-Air-Quality-in-Schools.aspx
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHLB/IAQ/CDPH%20Document%20Library/Information_for_School_Districts_on_Purchase_of_Air_Cleaning_Devices-logo_date_ADA.pdf
https://www.epa.gov/coronavirus/what-diy-air-cleaner-and-can-it-help-protect-homes-covid-19
https://blink.ucsd.edu/safety/resources/public-health/covid-19/diy-air-filter.html
https://pubs.acs.org/doi/abs/10.1021/acs.est.0c08469
https://pubs.acs.org/doi/abs/10.1021/acs.est.0c08469

e CRBoxes efficiently remove PM2.5 and Pm10 air pollution.

e The EPA found that CRBoxes efficiently removed smoke pollution.

e CRBoxes efficiently clean the air of PFAs and phthalates.

e Reduction of employee and student absenteeism.

e These can be built by the children as a class project. This can give students a
sense of agency - letting them wrestle control back from the virus, and making
their classroom safe again. Bringing a sense of togetherness back to the

classroom.

e They can be deployed as part of a science lesson.

They can be as fancy as you want them to be. Here are some examples.

Downsides of the Corsi-Rosenthal Box.

e The filters have to be replaced every 6 months or so. 3 months during forest fire
season.

e The top speed can be loud - that’'s why we recommend two per classroom on low
speed.

e To build one typically takes 30 to 45 minutes.

Click here to go back up to the Table of Contents.

Concerns about the Corsi-Rosenthal Box - and portable air cleaners.

There are understandable concerns often raised about the Corsi-Rosenthal Box. These
are addressed here.

Electricity — are these fans a danger with the filters attached? Will they catch on
fire?
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https://www.sciencedirect.com/science/article/abs/pii/S0360132324004451
https://www.epa.gov/air-research/research-diy-air-cleaners-reduce-wildfire-smoke-indoors
https://www.brown.edu/news/2022-12-23/corsi-cubes-study
https://cleanaircrew.org/the-corsi-rosenthal-box-hall-of-fame/

No. This is a report by Chemical Insights, an Institution of the Underwriter’s Limited, the
most famous safety testing organization in the world. They found no risk of fire from
even filters as dirty as on the right, below:

Fan with clean filter Fan with smoke filter Fan with dust laden filter

FIGURE 2. PICTURES OF TESTED BOX FANS WITH FILTERS AND THERMOCOUPLES ATTACHED.

Additionally, the fans recommended (the Utilitech and Lasko brands) have fuses in the
plugs. If there are any issues with load, the fuses will break, and the fans will shut off
automatically.

Electricity - will these overload our circuits?

No more so than other small appliances used in classrooms by teachers. For example,
essential oil diffusers use 15 Watts.

A standard consumer HEPA air cleaner uses 20 to 90 Watts.

A CR Box uses 50 to 90 Watts.

HVAC - Will these interfere with our current HVAC architecture?
No - Air cleaning is additive, not subtractive.

For example — hospitals have excellent air cleaning from very engineered environments.
In this study — “A single bed hospital room equipped with an excellent ventilation rate (~
14 air changes per hour) can clear the aerosols in 20 minutes. However, with the
addition of two air cleaners, the clearance time became 3 times faster (in 6 minutes and
30 seconds).”
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https://chemicalinsights.org/wp-content/uploads/DIY-Box-Fan-Report-2021.pdf?utm_source=Chemical+Insights&utm_campaign=d52ba63ea8-July_2021_Newsletter7_13_2021_13_4&utm_medium=email&utm_term=0_09fecf83d2-d52ba63ea8-119531236
https://chemicalinsights.org/
https://en.wikipedia.org/wiki/UL_(safety_organization)#:~:text=U.S.&text=UL%2C%20LLC%20is%20a%20global,maintains%20offices%20in%2046%20countries.
https://housefragrance.com/do-oil-diffusers-use-a-lot-of-electricity/
https://reviewsofairpurifiers.com/air-purifier-electricity-consumption-calculator/
https://ecocostsavings.com/box-fan-wattage/
https://www.journalofhospitalinfection.com/article/S0195-6701(21)00336-4/fulltext

All relevant public health organizations recommend them.

e The CDC recommends them:

o “Use portable high-efficiency particulate air (HEPA) fan/filtration systems
to enhance air cleaning (especially in higher risk areas such as a nurse’s
office or areas frequently inhabited by people with a higher likelihood of
having COVID-19 and/or an increased risk of getting COVID-19).”

e The Department of Education, in a guidance document titled “Improving
Ventilation in Schools, Colleges, and Universities to Prevent COVID-19”
recommends:

o “Portable air cleaners can go in any room of a school building to
serve as an additional safety and mitigation layer, including in areas
where airflow may be limited, and/or in areas where sick individuals may
be present such as a nurse’s office or sick/isolation room.”

e ASHRAE recommends them.

Usually, concerns from an HVAC consideration, come from thinking about Airborne
Infectious Isolation Rooms.

Per David Elfstrom, “An AlIR is designed to not have mixing of the air, to prevent
infection from a known source and to keep air moving from clean to dirty on its way out
of the room. In a classroom we don't know who is infected, so it's best to mix &
filter & replace & dilute the air. “

This conversation was on twitter, here.

HVAC - We just upgraded our HVAC to MERV 13. We don’t need these.

If you upgraded your HVAC to MERV 13 - that’s fantastic! Most likely, you are at 4 to 5
ACH, once you include the ongoing respiratory aerosols emissions from the students in
their cloth masks. Here's a Harvard Health Buildings procedure that can walk you
through how to determine what ACH you have.

But unless you have 16 ACH or greater? Portable air cleaners can help reduce
transmission.
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https://www.cdc.gov/coronavirus/2019-ncov/community/ventilation.html
https://www.ed.gov/improving-ventilation-schools-colleges-and-universities-prevent-covid-19
https://www.ashrae.org/file%20library/technical%20resources/ashrae%20journal/2020journaldocuments/72-74_ieq_schoen.pdf
https://www.ashrae.org/file%20library/technical%20resources/covid-19/08-21_cho.pdf
https://www.ashrae.org/file%20library/technical%20resources/covid-19/08-21_cho.pdf
https://www.linkedin.com/in/elfstrom/
https://twitter.com/DavidElfstrom/status/1446505744375980032?s=20&t=rdBu0fHU_k_pW1dXpM9AKA
https://schools.forhealth.org/wp-content/uploads/sites/19/2020/08/Harvard-Healthy-Buildings-program-How-to-assess-classroom-ventilation-08-28-2020.pdf

In this study, “A single bed hospital room equipped with an excellent ventilation rate (-
14 air changes per hour) can clear the aerosols in 20 minutes. However, with the
addition of two air cleaners, the clearance time became 3 times faster (in 6 minutes and
30 seconds).”

Will the Corsi-Rosenthal box just blow infectious air on people?

No - the fan is pointed straight up, and is pulling the air in through the filters. So, it is
actually cleaner air being blown out.

There are smaller versions which don’t point straight up - but we recommend not to
point the fans at anyone. Not out of concern, as the air coming out of them will be
cleaner than the surrounding air or from an infected individual, but out of an abundance
of caution and to avoid someone being annoyed with a fan blowing on them.

Here’s a real-world example of cleaner air coming out using a Dylos particle counter.
The picture on the left is the The picture on the right is the particle counter in front of
the fan measuring the amount of particles going out.

Particle counter to the side of the CR Box, | Particle counter in front of the fan
measuring particles going in, prior to measuring the amount of particles going
cleaning. out, after being cleaned.

255 particles >= .5 microns. 70 particles >= .5 microns.

28 particles >= 2.5 microns. 7 particles >= 2.5 microns.
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https://www.journalofhospitalinfection.com/article/S0195-6701(21)00336-4/fulltext
https://twitter.com/anonyguy/status/1489263336717836295?s=20&t=rdBu0fHU_k_pW1dXpM9AKA
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Equity Considerations - the school board does not have enough funds to provide
them to every classroom.

Having filters in some classrooms but not in others is an equity concern, but this is
where the community spirit of the CR Box comes into play.

Community fund-raising drives can be run to raise funds. Teachers, parents, parent
councils can all jump in.

There’s a program in Arizona that is a partnership between Arizona State University and
local school partners. This program has resulted in 125 boxes for K-12 classrooms
throughout metro Phoenix.

It is an ongoing effort - here is_their link-tree.

If you are interested in getting more information on how to set up such a partnership,
they have kindly agreed to be contacted here: asupublichealth @ gmail.com.
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https://news.asu.edu/20220126-arizona-impact-asu-students-faculty-build-filter-boxes-schools-fight-covid-19
https://news.asu.edu/20220126-arizona-impact-asu-students-faculty-build-filter-boxes-schools-fight-covid-19
https://linktr.ee/DIYAirFilter

Here is a picture of some of their volunteers with Corsi-Rosenthal Boxes.
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