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UVC Fundamentals;
Integrating UVC to: 

Improve AHU Thermal Efficiency  

Cut HVAC energy costs 18-20%

Reduce Pathogen Load / Improve IAQ

Reduce Sickness and Absenteeism

Eliminate Chemical Coil Cleaning 

Reduce Labor & Maintenance Costs 
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UV Air and Surface Disinfection

ASHRAE Subject Matter Expert (SME)

and published-data peer-reviewer 
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Air moves through AHU 

at 500 f/m (@ 40o F)

½ second moving 

air exposure

A high-intensity dose of UVC 

is required to achieve the 

desired level of disinfection.

Air Disinfection vs. Surface Disinfection  

Contaminated cooling coil are 

exposed for 86,400 seconds per day

86,400 second surface 

exposure / 24 hours

A low-intensity dose of UVC energy is 

needed 

The Science of UVC

UVC Dose = Intensity x Exposure (dwell) Time

UVC energy is cumulative  



ACH reduction of airborne-

contaminates.  Source: 

CDC Guidelines for:

American Conference of 

Governmental Industrial 

Hygienists

US Department of Health 

Education and Welfare

Public Health Service, DHS 

publication (NIOSH) 74-117

Ventilation and Dilution



UVC = 18-19 ACHe 

Outside air (OA) 
and/or air changes per 

hour (ACH) can be 
effectively reduced 

using UVC.

The Science of UVC



The Science of UVC

Airborne Pathogen Reduction Rates at specific MERV filter + UVC Fixture ratings



URV-13 UVC fixture + 
MERV 13 filters =
99.9% reduction of 

airborne pathogens.

~ same reduction as 
HEPA filters, but without 
the static pressure loss 
and replacement costs 

The Science of UVC



“UVGI can be readily applied to HVAC systems …to

complement system maintenance by keeping coils,

drain pans, and other surfaces clean and free of

microbial contamination.

Stationary coil surfaces receive UVC doses many orders

of magnitude higher than microbes moving in air, making

it relatively easy… to maintain heat exchange

efficiency and design airflow by reducing the growth

of bacteria and mold on system components.”



“Coil pressure drop is reduced and airflow is

restored. Because heat transfer is restored, this

combination can result in significant energy

savings, with payback of possibly less than 2 years.

The associated improvements in air quality may

reduce respiratory distress symptoms and thus

improve attendance and work performance in all

occupied spaces.”



“Pressure drop improved 11%; Heat 

transfer coefficient improved 14%”



Clean Coils vs Dirty Coils

The only difference……UVC

Restores & Keeps HVAC units 

operating at original 

specifications….

Pressure drop improved 11%; Heat transfer coefficient improved 14%



The obvious value 

of UVC is pathogen 

reduction, but the 

hidden value of UV-

C is its ability to 

restore cooling 

capacity, reduce 

maintenance and 

increase energy 

savings.”



28% lower pressure drop across coil

8.6% increase in cfm4.0% increase in temperature 

differential



UV-C goes GREEN

UV expected mold and odor control, but 

unepexctedly achieved “…a 30% increase in cooling 

capacity and energy savings of > 20%…”



UV-C goes GREEN

… a conservative 28% reduction in total a/c system energy usage

(based on energy @ $0.054 per kWh) and 300-plus kWh savings over 

3,600 operating hours, which exceeded $58,300. …the UVC system paid 

for itself in less than five months.



UV-C goes GREEN

…30% increase in cooling capacity and annual energy savings 

of more than 20%…



UV-C goes GREEN

…dirty coils are fouled by growth of microorganisms …



“The use of UVGI in the vicinity of cooling coils 
has the potential additional benefit of 
improving heat transfer and more efficient 
equipment operation.” 

EPA Report, “Building Retrofits for Increased 
Protection Against Airborne Chemical and 
Biological Releases”  Pg. 57  

UV-C goes GREEN



UVC Benefits:
• IAQ  & Infection Control

• Energy Savings

• Maintenance Savings

• Equipment Service Life

• Water Conservation

• LEED Contribution

March 2010 RSES Journal 

(Refrigeration Service Engineers 

Society)



Tennessee Board of Regents ‘Green Project’

University of Memphis, Main Campus



37 On-campus Buildings   / 161 Air Handlers   / 986 Philips 60W Sterilamps



State of Kentucky

State Capitol Legislative Office Buildng 

$52,000 annual savings (2.5 yr ROI)



Kentucky State Supreme Court and Reception Center



State of Kentucky

Department of Libraries and Archives

$16,000 annual savings (2.9 yr ROI)



Center for Kentucky History

Kentucky Historical Society & Museum

$8,500 annual savings (2.0 yr ROI)



Kentucky Public Service Commission

$6,800 annual savings (2.9 yr ROI)



Conclusion

• UV Air and Surface 
Disinfection Application is 
“best practice” for improved 
Indoor Environmental Quality
and Energy Efficiency in ALL 
New Construction and ALL 
Retrofits of  Existing Buildings 



Conclusion      UVGI = +ROI

The largest costs for Bldg. Owners:

• People / labor costs. UVGI reduces occupant sickness, 
absenteeism and liability, while increasing employee  
performance.

• Energy costs.  UVGI  reduces coil fouling, chemical use 
and maintenance labor, while increasing heat transfer, 
air flow and equipment life = +ROI



Conclusion

UV Air and Surface Disinfection Application 
is “best practice” for Improved Indoor 
Environmental Quality and Energy 
Efficiency in ALL New Construction and 
ALL Retrofits of Existing Buildings 


