ABSTRACT

Need for a Standardized Methodology to Measure and Report the Output of 

UVC Lamps and Lamp Systems in Still and Moving Air

Richard L. Vincent, FIESNA, and Philip W. Brickner, MD

St. Vincent’s Hospital—Manhattan, Department of Community Medicine

Ultraviolet germicidal irradiation (UVGI) is being applied with increasing frequency as a preventative measure to stem the transmission of airborne diseases such as tuberculosis and influenza, as well as to counter certain bioterror agents. UVGI is produced by low-pressure mercury vapor lamps with 85-90% of the emission at 253.7 nm.  The germicidal properties of the ultraviolet spectrum defined by CIE as UVC (100 nm to 280nm) are well established.  UVC energy disrupts the DNA of a wide range of microorganisms, including viruses, bacteria and fungi, given sufficient exposure time and UV energy (dose). DNA disruption interferes with replication of the organism. Germicidal UVC lamps are being relied upon to perform certain air disinfection functions. Therefore, it is necessary that we develop standardized protocols for measuring the practical operation of these lamps and lamp systems.  Much work has been accomplished recently to characterize these systems for use in congregate spaces. UVC lamps are also being placed in ductwork to clean the air-conditioning coils as well as to irradiate the air stream. Without standardized protocols to measure UVC lamp output, independent testing laboratories will not be able to test and report in a uniform way on these lamps and lamp systems. Once standardized testing procedures have been created and adopted, this segment of environmental control will continue to mature as a technology, and be applied with greater ease by practitioners. Development of these protocols will also allow UVGI fixture manufacturers to report their product information so that application designers can compare the efficacy of various approaches.  This paper describes the present state of UVGI applications, and lamp and fixture characterization, and ongoing efforts to develop guidelines and testing procedures. 
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SUMMARY OF QUALIFICATIONS

A lighting and ultraviolet energy specialist in the Department of Community Medicine, Saint Vincents Catholic Medical Centers—St. Vincent’s Hospital, Manhattan, NY, Vincent is an architecture graduate with a Bachelor of Science degree from the University of Michigan (1976). From 1983 to 1995, he directed the research program of the Lighting Research Institute (LRI), which advanced the field of lighting and human performance.  During his tenure, the Institute funded groundbreaking research into the understanding of the role of light to ameliorate seasonal affective disorder (SAD). Since 1995 as a full time staff member of the Department of Community Medicine, St. Vincent’s Hospital, he has collaborated with the Harvard School of Public Health, Tulane University, Consolidated Edison Company and the EPRI Healthcare Initiative to launch a national field trial of the efficacy and safety of applying upper-room ultraviolet (UV) energy air disinfection in the control of airborne disease transmission, focusing on tuberculosis.  This work is now being extended to consider other airborne diseases (i.e., influenza and adenovirus) as well as to evaluate the potential of UV energy for neutralizing other aerosolized infectious agents, which might be weaponized for bioterrorism.

Vincent is the author of the chapter on Light and Health in the current edition of Patty’s Industrial Hygiene and Toxicology (2000).  He has conducted research on lighting for aircraft carriers, and underground and surface mining machines, as well as providing extensive visibility measurements for North American roadway lighting recommendations.  He currently chairs two international committees on UV air -disinfection technology. He serves as the USA alternate member for Division 6: Photobiology and Photochemistry to the Commission Internationale de l’Eclairage (CIE). The purpose of this CIE division is to study and evaluate the effects of optical radiation on biological and photochemical systems (exclusive of vision). Vincent was honored (2005) by elevation to fellow of the Illuminating Engineering Society of North America
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