
Determining The Effectiveness of Sanilume Upper Room UVGI 

Introduction 
Sanilume is an innovative upper room UVGI fixture that irradiates the upper regions of a room with 254 
nm UVC light. It won the 2021 prestigious Illuminating Engineering Society’s Progress report award for 
"A Unique and Significant Advancement To The Science of Lighting" under the criteria of the most 
effective and innovative upper room air GUV fixture on the market.  The innovations include the most 
powerful device of its kind, adjustable apertures to increase UVC output with increased ceiling heights, 
as well as integral fans for room air mixing and in-fixture air disinfection. 

To date, there have been no actual laboratory tests on Sanilume showing the effectiveness against 
pathogens, and in particular, SARS-CoV-2. It is our belief that the time and cost of such tests are not 
viable or necessary for several reasons. Typically a “box” test would be done in a laboratory 
environment where a UVGI device such as a portable air purifier would be tested in a smaller box 
(approx. 8’ x 8” x 8”) and periodic air samples would be taken to measure surrogate (not actual SARS-
CoV-2) viral loads. Sanilume was designed to irradiate  large volumetric spaces with UVC (upwards of 
700 sq ft. with ceiling heights of 9ft – 30 ft). A multitude of complex variables become apparent; 
determining the average UVC irradiance levels throughout the volume of the room, computation fluid 
dynamics testing and calculation of the air flow/HVAC in the particular room, and how these parameters 
affect the dosage of pathogens over time. Every room will have different results. Accordingly, we 
believe the effectiveness of Sanilume can be determined by extrapolating the vast amount of 
scientific test data already available. 

UVC 
UVC light has been used for over 100 years for pathogen inactivation, both in air and water. Almost all 
drinking water is treated with UVC. UVC effectiveness against nearly all living microbes is indisputable 
science, and for brevity we do not need to detail the effectiveness of UVC. 

Upper Room Air UVGI 
As confirmed and acknowledged by the Illuminationing Engineering Society (IES)1, Harvard Medical 
School2, CDC3 etc., upper room air GUV fixtures that blanket the upper regions of a room with UVC is by 
far the most efficient disinfection method of air disinfection, with equivalent air changes (eACH) of up to 
24 or more4. It should be noted that these equivalent air changes are based on the UVC output levels of 
the fixtures tested. Fixtures with greater output will have greater eACH ratings. As rising warm air 
convection currents carry aerosol pathogens up into the UVC field, they are inactivated in seconds and 
are not able to linger in the air and infecting occupants therein. Considering that the half life of SARS-
CoV-2 aerosols is over one hour5, lingering pathogens can greatly increase infection risk. In comparison 
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to other air disinfection methods such as portable air purifiers (1-2 ACH)6 and HVAC systems (3-6 ACH)7 
which require the room air to be transported to the disinfection device, upper room air UVGI fixtures 
irradiate a constant field of UVC across the room wherein the pathogens are continually accumulating 
UVC dosages. From a physics perspective, there can be no argument that upper room air UVGI is by far 
the most effective. 

Pathogen Inactivation 
The inactivation process with respect to UVC for all pathogens is extraordinarily simple: 
Irradiance Intensity x Time 

Although studies vary greatly on the UVC dosage required for aerosolized SAS-CoV-2, a single-pass SARS-
CoV-2 inactivation dosage of 3.7 mj/cm2 is an appropriate metric8. Utilizing recent studies9, it has been 
determined that .012 watts of UVC per cubic meter would be required for an equivalent air change of 
about 24. With rudimentary math, the effectiveness of Sanilume can be calculated and compared to 
competitor’s fixtures: 

 

 

 

 

 

 

 

 

Conclusion 
There are a multitude of complex variables of upper room UVGI fixtures operation in large spaces, such 
as determining average UVC irradiance levels, airflow and HVAC interaction in the room, variable ceiling 
heights and room dimensions. Each room will exhibit different results. Due to the limitations of a 
standard laboratory testing where a fixture is tested in a small box, testing in an actual large room is not 
a practical or viable method to test the effectiveness in pathogen inactivation. We have proposed using 
previous studies and data to calculate the effectiveness of Sanilume which indicate a performance 
upwards of 43 equivalent air changes per hour. 
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Fixture LAMP UVC 
OUTPUT (W)

FIXTURE 
UVC 

OPTICAL 
EFFICIENCY

eACH @ 
400 SQ. FT.

COVERAGE AREA
SQ. FT. @ 24 eACH

Lumalier Pendant UV 22 0.523 2.38% 10.2508 171
Lumalier Corner Mount UV 11 0.134 1.22% 2.6264 44

Cooper Fail Sage GAW Wall Mount 7 0.556 7.94% 10.8976 182
Philips WL345W 8.75 0.37 4.23% 7.252 121
Signify UWL-UVC 7 0.556 7.94% 10.8976 182

Sanilume Low Ceilings 23 2.2 9.57% 43.14 719
Sanilume Medium Ceilings 23 3.9 16.96% - -

Sanilume High Ceilings 23 6.98 30.35% - -
Sanilume / Top Louvers Removed 23 12.5 54.35% - -


