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Air purifiers: A supplementary measure to remove airborne SARS-CoV-2 

The current outbreak of coronavirus disease 2019 (COVID-19), 
caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV- 
2), continues with astonishing speed. Although the transmission of 
COVID-19 occurs mainly via droplets during close contact or contami-
nated surfaces, a recent study showed that SARS-CoV-2 remains viable 
in aerosols for multiple hours [1], and the World Health Organization 
(WHO) is considering “airborne precautions” for medical staff [2]. China 
even issued the airborne precaution in the “Chinese Government’s New 
Coronavirus Pneumonia Diagnosis and Treatment Plan” [3]. 

Most literatures report that the detection of virus in room air is very 
rare except in the source zones. For example, Liu et al. showed that the 
virus RNA copies were significant only in the patient’s toilet room [4]; 
and Ong et al. did not detect virus in air, but detected it on the surface of 
air outlet fan located very close to the patient [5]. However, a latest 
study provided evidence that SARS-CoV-2 widely distributed in the air 
and the transmission distance in the air might be up to 4 m in hospital 
wards [6]. The report issued by the National Academies of Sciences, 
Engineering, and Medicine suggested that currently available research 
supports the possibility that SARS-CoV-2 could be spread via bioaerosols 
generated directly by patients’ exhalation based on collected evidences 
[7]. For control of opportunistic airborne transmission in health care 
settings, WHO recommends a ventilation rate at least 288 m3/h per 
person [8]. Natural ventilation or mechanical ventilation system is 
necessary to achieve such a high ventilation rate. However, natural 
ventilation is dependent on weather condition and building structure, 
which make it difficult to achieve such a ventilation rate all the time. 
Especially, the existing ventilation system in those temporary hospitals 
receiving and curing COVID-19 patients during this urgent pandemic 
period usually provides lower ventilation rate, not as high as the rec-
ommendations. In health care settings without enough ventilation pro-
vided by their existing ventilation system, or none at all, use of indoor 
air purifiers may be an effective supplementary measure to improve the 
dilution of indoor air contaminated with virus-laden aerosols. A previ-
ous study has proved air purifiers can reduce the health-care workers’ 
exposure to aerosols and droplets in dental clinics significantly [9]. 

As measured by Liu et al., the peak concentration of SARS-CoV-2 
aerosols appears in two distinct size ranges, one in the submicron re-
gion with aerodynamic diameter dominant between 0.25 and 1.0 μm, 
and the other peak in supermicron region with diameter larger than 2.5 
μm [4]. Such aerosols just fall in the size range that can be effectively 
removed by air purifiers. Most air purifiers employ high-efficiency 
particulate air filters (HEPA) for particles filtration, the filtration effi-
ciencies of HEPA is high enough to remove such virus-laden aerosols. 
According to our previous measurements, the efficiencies of HEPA are 
more than 95% for aerosols of diameter between 0.25 and 1.0 μm and 
nearly 100% for those with diameter larger than 2.5 μm [10]. The air 
purifiers are affordable with enough clean air delivery rate (CADR, a 

figure of merit that is the cubic meter per hour of air that has had all the 
particles of a given size distribution removed) and low electric power: 
the median CADR is 361 m3/h and the median electric power per CADR 
is only 0.15 W/(m3/h), according to our survey of 100 best-selling air 
purifiers on China’s major online-shopping sites (Table 1). 

The current shortage of personal protective equipment is endan-
gering health workers worldwide [11]. The portable, affordable, and 
effective air purifiers have the potential to reduce the exposure of 
healthcare workers to virus-laden aerosols and serve as a useful sup-
plement to other protective procedures. Moreover, for COVID-19 pa-
tients, or suspected cases, who are being quarantined at home, using air 
purifiers can also reduce the exposure of those in the same households to 
the virus-laden aerosols, thus reducing the risk of household infection. 
Whenever air purifiers are used, filters should be collected and disposed 
as medical waste or disinfected thoroughly to prevent secondary 
contamination. As there is still lack of proper guidance of handling the 
filters for such an application, the frequency to replace or clean the 
filters may should be higher than that for ordinary use. Furthermore, the 
air purifiers with disinfection capability may be more effective for 
combating the virus, and could be considered for use if necessary. Such 
air purifiers would cost more and consume more energy, but this is 
perhaps of a less concern under the current pandemic situation. 

Finally, we should be aware that the indoor air purifiers should be 
used as a supplementary and precautionary measure after other more 
significant measures have been taken, such as local source control that 
includes local pollutants exhaust, filtration, removal and disinfection, as 
well as the frequent disinfection of the room and furnishing surfaces, 
and ventilation. 
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Table 1 
The distribution of performance and price for 100 best-selling air purifiers in 
China.   

P5 P25 Median P75 P95 

CADR (m3/h) 170 250 361 455 800 
Electric power (W) 22 44 56 70 145 
Electric power per CADR (W/(m3/h)) 0.10 0.12 0.15 0.19 0.28 
Price (US$) 127 316 493 745 1410 
Price per CADR (US$/(m3/h)) 0.51 0.93 1.32 1.86 3.11 

CADR ¼ clean air delivery rate. P5 ¼ the 5th percentile of the distribution. P25 ¼
the 25th percentile of the distribution. P75 ¼ the 75th percentile of the distri-
bution. P95 ¼ the 95th percentile of the distribution. 
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