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UVC LEDs

Mercury vapor lamps

Germicidal UV damages
DNA/RNA
dimers form between adjacent
thymine nucleotides inactivates cells

Beck et al. 2016

Microbial response to germicidal UV (cm2/mJ)
…a low value means you need a lot of UV…
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Rooms in which HVAC retrofits are
difficult to do but additional air
changes are needed to reduce risk
of infections (e.g. hospital ERs,
treatment and isolation rooms)

Upper-Room Air Disinfection
Rooms in which infectious aerosol
may be generated (e.g. hospital
treatment and isolation rooms) and
additional control is needed

Crowded environments where
unsuspected infectious persons may
be present (e.g. jails, homeless
shelters, hospital waiting rooms)

Lighting Research Center
Rensselaer Polytechnic Institute
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The first sentence of this paper reads:
“The prevalence of respiratory infection
during the season of indoor
congregation suggests a natural
relationship between ventilation and
communicable disease.”
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UVC in NY schools modified the spread
of measles/chicken pox
(Perkins et al. 1947)

Susceptibles infected

Guinea pigs receiving hospital ward air
irradiated with UVC did not contract TB
(Riley et al. 1962)

The History of Ultraviolet Germicidal
Irradiation for Air Disinfection
(Reed 2010)
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CDC NIOSH Upper Room Air Studies

87 m3 room, upper zone 42 µW/cm2

Xu, P. et al. 2003; Xu, P., et al. 2005
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We found that among different engineering
control measures, UVGI singly is the optimal
strategy combined with effective isolation
and vaccination interventions for containing
influenza, measles, and chickenpox.
Liao et al. 2008

Xu, P. et al. 2003; Xu, P., et al. 2005

Addition of germicidal UV lights can
significantly increase air changes without
HVAC modifications
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CDC/NIOSH guidelines 2008
• Uniform UVC radiation in upper zone
• 30-50 µw/cm2 average
• 1.87 W/m2 of lamps for floor area or 6 W/m3 of
lamps for upper zone volume
• Humidity < 60% RH
• Mixing preferred

Safety of Upper-Room gUV
• Tuberculosis Ultraviolet Shelter
Study: a double-blind,
placebo-controlled field trial of
upper-room UVGI at 14
homeless shelters in six U.S.
cities from 1997- 2004
• No statistically significant
difference in the number of
reports of symptoms between
the active and placebo periods
• Maintenance important!
Nardell et al. 2008

UV-C surface/air cleaning technology
Anderson et al. 2017

1st randomized control trial with UV device: “Patients admitted to
rooms previously occupied by patients harbouring a multidrugresistant organism or C difficile were 10–30% less likely to acquire
the same organism if the room was terminally disinfected using an
enhanced strategy. The largest risk reduction occurred when a UV-C
device was added to the standard disinfectant strategy.”
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UV In-Duct Air
Disinfection
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Long history of upper-room germicidal UV
for air disinfection, used against infectious
diseases that have airborne transmission

Conclusions

Highly effective with appropriate design
and use, and can add additional air
changes per hour

Appropriate installation and maintenance
is safe

Surface and in-duct applications are
effective and useful with appropriate
design and use
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