
Consumer Guide to UVC Devices 

What is UVC? 

UVC represents a bandwidth of UV light between 200nm and 280nm, with 260-265 nm being identified 

as the ideal germicidal wavelength. At this wavelength, UVC photons act as a disinfectant by damaging 

the DNA and RNA in bacteria and virus leading to their death and inactivation, respectively.  

Where does UVC light come from? 

The UVC spectrum is naturally produced by the sun, and synthetically produced by mercury lamps or 

UVC LEDs. One can quantify the degree of natural sun UVC emission by measuring the strength of UV 

light within a certain area more commonly known as the UV index. At a UV index of about 10 it takes an 

hour for a 3- log, or 99.9% reduction in bacteria and virus populations. On the other hand, UVC light in 

consumer devices are produced by mercury lamps or UVC LEDs. One noticeable difference between the 

two consumer grade devices is the heat up time necessary for mercury lamps compared to the near 

instantaneous emission of UVC from LEDs.  

Is UVC the only effective germicidal light? 

UVC is most effective at killing bacteria and inactivating viruses due to its specific wavelength, and the 

corresponding energy that it carries. Since UVC has a very short wavelength, it has some of the highest 

energy photons compared to longer wavelengths of visible and near infrared of light on the optical 

spectrum, making it the most photochemically active. Being photochemically active allows for the light 

to react with the DNA and RNA of living cells to create the mutations and dimers that leads to inactivity. 

However, lights with longer and shorter wavelengths are also photochemically active to an extent, 

however they require much larger doses to achieve a similar level of disinfection.   

The exact reason that 260-265 nm is the peak germicidal wavelength is not as clear. UVC light inactivates 

viruses and kills bacteria by creating dimers in consecutive base pairs of DNAs, which requires the 

ionization of those base pairs. This ideally occurs when the energy of the incoming photon closely 

matches the gaps between energy states of the atoms in the DNA molecule. For wavelengths with 

energy that is higher or lower than that of the binding energy of the electron, the electron is ejected 

from the base pair which does not allow for the covalent bonding required to create the dimers in DNA. 

Inversely, wavelengths that are lower or higher than that of the peak germicidal wavelength are much 

less likely to ionize the base pairs which would also restrict the production of dimers.  

Myths Regarding UVC  

Ozone 

One of the biggest myths regarding UVC light disinfection is the production of ozone. To be clear there is 

no evidence that UVC light at 254nm creates any ozone. Many products advertise that the ozone 

created from the UVC lamps helps with increased air disinfection, however this is most likely not true. 

Necessary UVC Dose and Disinfection Times 

Some UVC disinfection devices on the market advertise a disinfection time that does not provide a 

sufficient dose of UVC light to completely disinfect surfaces. UVC doses are calculated by multiplying 



light intensity, in µW/cm2, by time, in seconds. A dose of about 10,000 µWSec/cm2 will likely kill more 

than 99% of bacteria and virus present in an area.  

UVC Disinfection Uses  

When deciding on what UVC product to purchase it is important to note the type of disinfection you 

desire. Currently, the two main applications of UVC lights are for air and surface disinfection. Air 

disinfection is primarily used in health care setting where there is a potentially large volume of people 

who can produce airborne droplets hosting bacteria and viruses. This, however, is not a very effective 

use of UVC, especially in a home setting, as it does not disinfect enough of the air in a room to meet the 

recommended volume to reduce transmission. As per CDC recommendations, affective air disinfection 

requires 6-12 air changes per hour, while introducing UV air filtration has an equivalent increase in air 

changes per hour by 1-2 which is rather insignificant. Surface disinfection on the other hand is feasible 

as meeting a recommended dose simply requires sufficient UV exposure as a function of surface 

distance from the light source and the light source’s intensity.  

There are a few categories of devices that fall under surface disinfection including full room disinfection, 

wand-type disinfection, and personal item disinfectors.  

Consumer- grade UVC for Disinfection Suggested Characteristics  

When buying a UVC device for disinfection there are a few aspects to consider. First, consideration 

should be the center of peak emission wavelength of light emitted from the device. The peak germicidal 

UV wavelength is from 260-265nm, while devices for disinfection should be at or around that 

wavelength of 254nm to achieve maximum efficiency.  

UV dosage is another consideration when buying a device. For germicidal UV to kill bacteria and 

inactivate virus a sufficient dose must be applied to a surface. UVC dosage is dependent on the wattage 

of the light source, distance between the light source and surface, and time of exposure. Using the 

approximate wattage of the device you plan to buy as well as the intended distance between the surface 

and device you can calculate the approximate time of disinfection. In general, if done safely a faster 

disinfection time is more favorable, which is usually found in higher wattage devices. 

Apart from disinfection time, something to consider is the device’s safety features. UVC can cause 

cancer if exposed to human skin and eyes, due to its ability to damage DNA. This occurs at much lower 

rates in humans compared to bacteria and viruses, however it is still advisable to have devices with 

measures to stop UV exposure. This includes looking for devices with automated timers or motion 

sensing which automatically turn the UV light off.  

Finally, a slightly less important factor to investigate is cost efficiency. Usually, UV lights will advertise 

the cost per hour of usage which you can compare to other devices and decide what is best for your 

situation. This is slightly more important for UVC lights that will be used more frequently, especially in a 

full room environment.  

 

Equation for Determining Time Based on Wattage, Distance, and the Recommended Dosage of 10,000 

µWSec/cm2 



 4π(d)2 / w= t 

d = distance from light source in meters  

w = output wattage of light source in watts   

t = time in seconds for exposure 
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