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Research Background & Test Design

In 2006, the U.S. Environmental Protection Agency’s (EPA’s) National Homeland Security
Research Center (NHSRC) Technology and Testing and Evaluation Program (TTEP) engaged
RTTI International to conduct an independent performance test to evaluate HVAC in-duct
ultraviolet light systems and the “biological inactivation efficiency” of aerosol, bioaerosol and
chemical challenges.

Companies that sell germicidal lamps were contacted by the agency and provided with the test
specifications. Each company was asked to supply a lamp system configuration that would
provide their greatest inactivation efficiency. Nine companies responded and each supplied their
recommended configuration (from 1 to 12 lamps) for the test. The electrical draw ranged from
58 to 7020 Watts.

The tests were conducted using 3 microorganisms, two bacteria (Bacillus atrophaeus and Serratia
marcescens) and one bacterial virus (MS2). These microorganisms were selected because of their
sizes, shapes and “kill” difficulty. “To determine airborne inactivation efficiency, bioaersol
samples were taken from the duct upstream and downstream from the device. Samples were
cultured and measured. Device efficiency was calculated as a percentage from the ratio of the
upstream to downstream counts.”'

The average or mean dose of UV delivered was also measured. Mean dose is the effective
intensity of the lamp multiplied by the time of exposure.

The Steril-Aire Configuration
The Steril-Aire configuration included 6 Single-Ended lamps of 24 inches in length (144 inches
total). The lamps were installed on 4 inch centers and drew 420 W.

Biological Inactivation Efficiency Test Results & Analysis

The Steril-Aire configuration resulted in no viable S. Marcescens or MS2 bacterial organisms
downstream of the unit. Steril-Aire outperformed every company tested in the irradiation of B
Atrophaeus (the most difficult bacterial spore to kill) at 96% efficiency.

The test results show that the Steril-Aire configuration delivered a far greater “dose per watt”
than any other UVC device tested. The chart on the reverse side shows the EPA test data of the
dose divided by measured watts (electrical) with the resulting mean dose per watt. The Steril-
Aire UVC Emitter™ configuration was calculated, on average, to be 6 times more effective on a
Kill/Watt basis. The Steril-Aire configuration delivered the best UVC performance for
biological inactivation efficiency while using less energy.

More information about these measurements and other aspects of this testing are detailed in the
full reports for each device at:
http://cfpub.epa.gov/si/si_public_record report.cfm?address=nhsrc/si/&dirEntryld=233212

To learn more about the Biological Inactivation Efficiency Tests and the benefits of Steril-Aire
UVC Emitters, please contact Steril-Aire, Inc. at 818-565-1128.
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