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How do you stop the spread of airborne infectious diseases?
 Respiratory viruses like SARS-CoV-2 are spread primarily by aerosols expelled by 

infected people when they cough, speak, sneeze, sing, or breathe.

 One way to reduce the transmission of respiratory viruses is with portable air 
cleaners (air filtration devices).

 Advantages:
– Quick and easy to add to a room.
– Flexible.
– Don’t require changes to the building ventilation system.
– Also filters out other types of aerosol particles, such as pollen and air 

pollutants.
 Disadvantages: 

– Commercial air cleaners can be expensive, especially when outfitting an 
entire school or building.

– Shortages of commercial air cleaners can occur during public health 
emergencies.

• Disease pandemics like COVID-19.
• Large wildfire outbreaks.

(Source: CDC Public Health Image Library
http://phil.cdc.gov/ Credit: James Gathany)
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Do-it-yourself (DIY) air cleaners
 Homemade or do-it-yourself (DIY) air cleaners are a 

popular alternative to commercial air cleaners in the 
United States.

– Lower cost.

– Materials widely available.

 DIY air cleaners typically are constructed using a box fan 
and 1 to 4 HVAC filters.

 In the US, DIY air cleaners have been widely used in 
homes to reduce indoor aerosols from wildfire smoke.

 During the COVID-19 pandemic, DIY air cleaners were 
deployed in schools and other public settings to reduce 
SARS-CoV-2 transmission.
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Corsi-Rosenthal DIY air cleaner
 Invented by Professor Richard Corsi 

(University of California Davis) and Jim 
Rosenthal (Tex-Air Filters).

 Uses four MERV-13 pleated filters taped 
together to form a box.

– Box fan is attached to the top and 
blows upward.

– MERV: Minimum efficiency reporting 
value

– MERV-13 filtration efficiencies:

• ≥ 90% for 3 to 10 µm particles.

• ≥ 85% for 1 to 3 µm particles.

• ≥ 50% for 0.3 to 1 µm particles.

– Filters are 51 cm x 51 cm (20” x 20”)

– Tested 2.5 cm (1”) and 5 cm (2”) 
filter thicknesses.
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Simulation of people in a conference room
 Conference room contained four breathing simulators 

to mimic participants in a meeting or class.

 One simulator mimicked an infected person exhaling 
aerosols into the room (called the source).

 Three simulators mimicked uninfected people.

– One speaker at front of room.

– Two meeting participants to the left and right of 
the infected participant.

 Aerosol particle counters were used to monitor aerosol 
concentrations:

– In the breathing zones of the uninfected person 
simulators.

– At locations throughout the room.

 Measured exposure to 0.3 to 3 µm aerosol particles for 
60 minutes.
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DIY air cleaner testing in the conference room
 Room air volume is 180 m3

(6400 ft3).

 Room ventilation rate set to 2 
air changes/hour (ACH) for all 
experiments.

– 2 ACH is typical for a 
classroom.

 One CR air cleaner placed at 
front of room and one at back 
of room.

 CR air cleaners tested with 2.5 
cm and 5 cm pleated filters.

 Two fan models tested at low 
and high speeds.
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Effective air change rate
 Effective air change rate (eACH) is how many times the 

room air volume is filtered per hour.

 Rate was measured by filling room with aerosol and 
then measuring decrease in concentration of aerosol 
particles over time.

 At least 5 ACH total is recommended to reduce airborne 
disease transmission in a typical setting. 

– Combination of ventilation and filtration

 One CR air cleaner produced 2.9 to 5.3 eACH.

 Two CR air cleaners produced 4.3 to 12.4 eACH.

 Using thicker filters, more powerful fans, and higher fan 
speeds led to higher effective air change rates.

 Using two CR air cleaners increased air mixing 
compared with using only one air cleaner.
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Reduction in exposure to simulated respiratory aerosols
 For these experiments, two Corsi-Rosenthal air 

cleaners were placed in the front and back of the 
conference room.

– Two fan models

– 2.5 cm and 5 cm filters

– Low and high fan speeds

 Measured the average exposure of the three 
uninfected participants to respiratory aerosols.

 The two CR air cleaners reduced the average 
exposure by 51% to 78% compared with using no 
CR air cleaners.

 Results were comparable to those seen with our 
previous studies using commercial air cleaners.
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Drawback to DIY air cleaners: Lack of quality control
 Commercial air cleaners typically are tested and 

certified.
 DIY air cleaners can be effective if they are well designed 

and properly constructed.
 However, badly designed or constructed DIY air cleaners 

can have poor performance.
– Leaks and other construction defects
– Low quality filters

 Air cleaner performance can degrade over time.
– Loss of electrostatic charge reduces filtration 

efficiency.
– Filter loading reduces flowrate.

 Unfortunately, there is no simple way for the average 
person to test the performance of a DIY air cleaner.
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Conclusions
 Do-it-yourself air cleaners can perform as 

well as commercial air cleaners if they are 
well designed and properly constructed.

 In a public health emergency, DIY air 
cleaners can be an effective alternative to 
commercial units.

 However, the lack of simple quality control 
methods for testing DIY air cleaners limits 
their reliability.

 Simple methods are needed to allow DIY 
air cleaner makers to check the 
performance of their units.
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The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.



Tests of box fans
 We tested Corsi-Rosenthal air cleaners with seven 

different models of box fans using 2.5 and 5 cm 
MERV-13 filters.

 Flowrates varied with fan model and speed.

– 7 to 11 m3/min on low with 2.5 cm filters.

– 12 to 17 m3/min on high with 2.5 cm filters.

 Filter thickness affected flowrates.

– On average, flowrates were 26% higher with 5 
cm pleated filters compared with 2.5 cm 
pleated filters.

 We selected the two fan models with the highest 
and lowest flowrates for further testing.
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