
 
 
 

Using UVC Energy for  

Surface and Air Treatment 

and Air Contaminant Control  

in HVAC & R Equipment 



Bio-Contamination 



Bio-Contamination 

• Causes: 
– Higher Coil ΔP 

– Reduced: 
• Air Flow 

• Heat Exchange Efficiency 

• Drain Pan Drainage  

– Source of: 
• Mycotoxins 

• Endotoxins 

• Microbial VOC 

• Other Odor 



Various Infected Coils & Drain Pans 



Plenums, Fans & Dampers 

  



Hospital Drain Pans & Overflow 
  





Coil Surface Samples 



THE PROBLEM 



Organic Matter Buildup  
Lowers Coil Efficiency /  

Increase in Coil Pressure 

Add only .006”  

of bio film: 

New Clean Coil: 

Optimum 
cooling/ 
Design = 

Decreased 
efficiency  

= 



Typical Responses To  The Problem 

Speed up Fan Lower Coil Water Temp Pump More  

Chilled Water 

Increased kWh  

Usage on Fan 
Motors 

= 
Increased kWh  

Usage on Pump Motors 
= Significantly 

Increases kWh 
Usage on Chiller 

= 

INCREASED   ENERGY   COSTS 

http://www.google.com/imgres?imgurl=http://www.1chiller.ca/upload/blogeux-fbs5o87vey1chiller.jpg&imgrefurl=http://www.1chiller.ca/&h=880&w=1258&sz=94&tbnid=fL9OkTHbcmxwmM::&tbnh=105&tbnw=150&prev=/images?q=picture+of+a+chiller&usg=__toDb4ALbcDNT7Q67-t9lGP_3YKA=&ei=3PHQSd6RLMzznQe-jIDcCQ&sa=X&oi=image_result&resnum=3&ct=image&cd=1


THE SOLUTION 



Restore The Coil Efficiency 

Energy is Reflected 
Through The Coil 

UV-C Energy Vaporizes 
Organic Matter 

Week One Week Five 

UV-C on The Coil 



Harvesting Energy Savings  
From A Restored Cooling Coil 

Slow Down Fan Raise Coil Water Temp Pump Less  

Chilled Water 

Restored kWh  

Usage  
= 

Restored kWh  

Usage  
= Restores Significant  

kWh Usage = 

SUSTAINABLE  ENERGY  SAVINGS 

http://www.google.com/imgres?imgurl=http://www.1chiller.ca/upload/blogeux-fbs5o87vey1chiller.jpg&imgrefurl=http://www.1chiller.ca/&h=880&w=1258&sz=94&tbnid=fL9OkTHbcmxwmM::&tbnh=105&tbnw=150&prev=/images?q=picture+of+a+chiller&usg=__toDb4ALbcDNT7Q67-t9lGP_3YKA=&ei=3PHQSd6RLMzznQe-jIDcCQ&sa=X&oi=image_result&resnum=3&ct=image&cd=1


   Norman Regional Health System 
39 Days 

SEF-N Lights On 



Norman Regional Health System 

 







ASHRAE 

“Using reflectors to focus lamp output 
on surfaces can reduce the power 

required for surface treatment, but at 
the expense of reducing air treatment 

effectiveness.”  

2011 ASHRAE 
Handbook 

HVAC Applications 

Chapter 60 



260° 

 • Notice the 
distribution of the 
light. 



Enhanced Reflectivity 

 



360° 





UVC-HVAC Applications 



Light Spectrum 

Germicidal UV-C Lamp 253.7 nm 



Cell Destruction 
 

 • Electromagnetic energy 
breaks through cell wall 

• Damages DNA 

• Cannot reproduce or feed 

• Cell “Dies” 

UVC energy enters the cell 



DNA Damage 

http://upload.wikimedia.org/wikipedia/commons/2/2f/DNA_UV_mutation.gif
http://en.wikipedia.org/wiki/File:ADN_animation.gif


Lamps 



Many kinds of lamps 
 

Black light UV-A 

UV-C 

Germicidal 

 
Fluorescent  



Fluorescent 

 

• Impure or “junk” glass; does not transmit UV-C 

• Contains Mercury (Hg) 

• Contains Phosphor 

• Contains Noble gases 



Germicidal Lamps 

 • Glass that transmits UV-C 

– Quartz 

– Soda Barium (“soft glass”) 

• Phosphor is removed 

• Contains Mercury (Hg) 

• Contains Noble gases 

http://en.wikipedia.org/wiki/File:Germicidal_UV_discharge_tube_glow.jpg
http://en.wikipedia.org/wiki/File:Thermionic_filament.jpg


Fluorescent Vs. UV-C Lamps 



UV-C Exposure 



Radiometer 



HVAC Applications for UV-C 
Two distinct applications for UVC 
– Decontaminating surfaces  

• Coils 
• Filters “capture and kill” 

– Decontaminating moving air-
streams 

    (“on-the-fly”) 
 

Coil 

“On-The Fly” 



Organism Chart 
and Energy need to Kill Factor 

 
     MOLD     90%     99.9% 

     Aspergillus niger  132,000   330,000 

     Penicillium roqueforti   13,000      26,400 

     ORGANISM 

     Bacillus anthracsis      4,520         8,700  

     Bacillus subtilis      5,800       11,000 

     Mycobacterium tuberculosis     6,200     10,000 

     Staphyllococcus aureus     2,600                         6,600 

     Virus 

     Influenza      3,400      6,600 

 



NICU Results 

Subject: Fungal and Bacteria air sampling in NICU area of Hospital.  

In June 2008 air samples were taken throughout the NICU areas that are supplied by AHU #13 & AHU #14. These areas included 
the waiting room, Exam room A, Bay 7, Bay 5, and Bay 1 room 12.  

Total fungal levels ranged from <38 to 106 CFU/m3.  

Total bacterial levels ranged from 35 to 318 CFM/m3.    

 During and thereafter  December 2008 all air entering the NICU area through AHU #13 & AHU #14  is being treated with UVC 
light. This was accomplished by installing High Intensity UVC bulbs in each air handlers.  

In January 2009 air samples were taken again in the same areas of NICU. 

Total fungal levels ranged from <35 to 35 CFU/m3.  

Total bacterial levels ranged from 35 to 71 CFM/m3.    

This is a 77% reduction in fungal organism and a 87% reduction 
in bacterial organism. 

 



Lamp Wattage/ Output 

 
Philips Lamp Description Lamp Wattage Diameter µW/CM

2 

Philips TUV 4W 4 T5  9 

Philips TUV 6W 6 T5  15 

Philips TUV 8W 8 T5  21 

Philips TUV 10W 10 T8  23 

Philips TUV 11W 11 T5  26 

Philips TUV 15W 15 T8  48 

Philips TUV 16W 16 T5  45 

Philips TUV Fl7T8 17 T8 88 

Philips TUV 25W 25 T5  69 

Philips TUV 25W  25 T8  69 

Philips TUV 30W 30 T8  100 

Philips TUV 36W  36 T8  145 

Philips TUV 55W HO  55 T8  150 

Philips TUV 75W HO 75 T8  220 

Philips TUV 115W-R VHO  115 T12  610 

Philips TUV 115W VHO  115 T12 360 

Philips TUV 240W XPT  240 T6 800 

Philips TUV 270W XPT  270 T10 920 

Philips TUV PL-S 5W/2P  5 PLS 9 

Philips TUV PL-S 7W/2P  7 PLS 15 

Philips TUV PL-S 9W/2P  9 PLS 22 

Philips TUV PL-S I I W/2P  11 PLS 33 

Philips TUV PL-S I 3W/2P  13 PLS 31 

Philips TUV PL-L I 8W/4P  18 PLL 51 

Philips TUV PL-L 24W/4P  24 PLL 65 

Philips TUV PL-L 35W/4P HO  35 PLL 105 

Philips TUV PL-L 36W/4P  36 PLL 110 

Philips TUV PL-L 55W/4P HF  55 PLL 156 

Philips TUV PL-L 60W/4P  60 PLL 166 

Philips TUV PL-L 95W14P HO  95 PLL 250 

Philips TUV 36T5 40 T5  144 

Philips TUV 64T5 75 T5  280 

Philips TUV 36T5 HO 75 T5  230 

Philips TUV 64T5 HO 145 T5  442 





 
 

UV-C Exposure 
 
 
 

 Lamp Intensity Factors Lamp   µW/CM2 

Philips TUV 64T5 HO 442 

Distance from Lamp (inches) Intensity µW/CM2 

2 32.3 14277 

3 22.8 10078 

4 18.6 8221 

6 12.9 5702 

8 9.85 4354 

10 7.94 3509 

12 6.48 2864 

14 5.35 2365 

18 3.6 1591 

24 2.33 1030 

36 1.22 539 

39.37 1 442 

48 0.681 301 

60 0.452 200 

80 0.256 113 

100 0.169 75 

120 0.115 51 



ASHRAE Handbook 

UV Chapters 

Chapter 16       2008 

Chapter 60       2011 

       Chapter 17       2012 



            RLMXtreme          

 



CDC Guidelines 



CDC 

• Because of the results of numerous studies (116-120) 
and the experiences of TB clinicians and 
mycobacteriologists during the past several decades, 
the use of UVGI has been recommended as a 
supplement to other TB infection-control measures in 
settings where the need for killing or inactivating 
tubercle bacilli is important (2,4,121-125).  

• Commercially available UV lamps used for germicidal 
purposes are low-pressure mercury vapor lamps (127) 
that emit radiant energy in the UV-C range, 
predominantly at a wavelength of 253.7 nm (128).  

 



Correctional Facilities 



GSA Specification 



GSA Specification 

Section Five, Sub-Section 5.8, Page 135 

  

HVAC Components 

 

Revised March 2005 – PBS-P100 

  

 



GSA Section 5.8, pg 135 



 
 
 
 
 
 
 
 

Thank You 

 

 
 
 
 


