
LUMITRONIX® webinar: UV-C LED technologies – Revolution in Efficiency  

Questions and answers following the webinar written down on 28.10.2021 / AL.   

 

Is the increasing of the mW/EUR due to the increasing of the mW or the dropping of the 
price? 

In fact, both effects influence the mW/EUR value. The mW per LED will increase in the future 
mainly due to the improvement of the efficiency. At the same time, the exact component will 
be available at a better price. 

 

In the test with the room in the “Healthy Air Initiative”, were the viruses continuously being 
released in the room? How long did it take to achieve the Log 2 in the test room? 

Please contact us for a test scheme for this three-hour test. We cannot describe the complex 
conditions in this setting. At the beginning, a test was performed without UV-C LED source, 
then with UV-C LED source as a comparison. The time frame was approx. 30 minutes to 
reach Log 2.  

 

What is the maximum distance between the lamp and the particles to be destroyed? 

The maximum distance depends on the target particle to be inactivated - the particular virus 
or bacterium to be treated. All these particles require a specific dosage at which they show a 
certain reaction. This dosage varies widely for all those microorganisms. The question can 
only be answered when considering a specific pathogen. At a greater distance, the 
effectiveness is reduced according to the physical law. We have to look in detail at the 
application to be able to give a solid answer.  

 

What is the effect on human health by these UV-C light sources? 

UV-C radiation can be very dangerous for human health. The effect on human eyes or skin 
can be very destructive and cause inflammation within a short time. All applications we are 
now dealing with must have a safety concept to enable a secure use. This means that UV-C 
radiation is not allowed to come into any contact with humans. And if it does come into 
contact with humans, only a certain dose is allowed to be applied. We can analyze the 
product and application and ensure the safety.  

 

What are the risks to be expected with UV-C and how can we avoid them?  

With regard to humans, we have described the risks in the question before. But it is also 
important to consider that there are a lot of risks for materials. These risks may not be as 
important as those for people, but UV-C radiation is still quite aggressive towards materials. 
Plastics in particular can be destroyed very quickly by UV-C radiation, with the effects being 
seen already within a few hours. These are risks that must be considered in product design 
and that may render some applications unusable. How to avoid the risks? The approach we 
take with our customers is to target UV-C radiation where it is needed. LEDs offer very good 
beam shaping possibilities and they are very small. This means that we can bring them very 
close to the actual application area.    

 

 



Do you have any safe systems to protect the human eye from exposure to UV-C LED light? 

UV-C light should not get into the eyes, and therefore safety measures must always be 
taken. When people are nearby, the UV-C light cannot enter their eyes. If you cannot avoid 
this, such as in a particular test environment, you can protect the eyes with special safety 
glasses.  

 

Currently, the development is that UV-C tubes have 40% lighting power and UV-C LED has 
currently only 2%. When do you estimate the LED development has reached the same 
performance? Is it possible to increase it if you use optics? 

Today, the efficiency of LEDs is not only 2%, but has already reached 7%. Currently we are 
able to supply UV-C LED systems with 7% efficiency, and within the next year we will be able 
to offer UV-C LED systems with 10 to 15%.  As for tubes, the efficiency of the products on 
the market is between 25 and 30%. To reach the same level with LED technology, it could 
take until 2025. However, this is only a positive guess. 

 

Aren't UV-C lamps from Philips much more efficient? 

We have looked at the efficiency of a particular Radium UV-C lamp. The efficiency of 
different manufacturers varies, and there might be Philips lamps that have better efficiency. 
We are not familiar with the values of currently available tubes from different manufacturers.  

 

Why do UV-C LEDs with higher wavelengths have better lifetime stability? 

This is mostly due to the physics of the material. The shorter the wavelengths, the greater 
the power that performs on materials to destabilize them. At lower wavelengths, problems 
can occur within the package as materials degrade more quickly. Also, with the lower 
wavelengths, the transmission grades get lower. This means that the initial efficiency is also 
usually lower at shorter wavelengths. 

 

Are there rules for evaluating UV-C efficacy in the air and on surfaces through assays? 

Guidelines and rules already exist. For the evaluation of the effectiveness of air purification 
systems, we cooperate with several Fraunhofer institutes that use standardised test 
conditions that comply with the specifications of the German government so that air 
purification systems can actually be used in classrooms or other public spaces. The test 
conditions and the rules for evaluation are quite new or in some areas not yet in place. This 
is an area that is currently still under development. 

 

Which germ do you use to show the log3 reduction?  

This question refers to the reference design of air purification at 5000 litres per minute. The 
result is based on the coronavirus, but it was not a real test situation, because it is difficult to 
perform tests on this virus. We have shown a calculation based on a dose of 10 mJ/cm2. 

 

 

 

 



What can be the benefits of LED compared to HCL/CCL? 

Summarizing very shortly: The long-term stability of LEDs is far superior. But the most 
important aspect is that you can use small LEDs in fast switching cycles. 100% dimming is 
possible to actually provide the irradiance needed for the application and not creating more 
harmful energy for other surfaces or humans.  

 

Do you have experience with the compatibility of plastics when exposed to UV-C LED light? 

We already have some experience with this topic. Effects on plastics by UV-C irradiation is 
not our core competence, but we study this issue regularly within our project work based on 
scientific publications or together with our research partners such as the Fraunhofer Institute. 
A wide variety of plastics show different effects when irradiated with UV-C. This depends 
very much on the wavelengths and the actual dosage of UV-C light. 

 

Is there an overview between wavelength of UV-C and material types of plastic? 

We do have some bits and parts of knowledge based on our research for specific projects. 
But we do not have a general overview with material types of plastic.  

 

Do you think that air disinfection systems are opportunistic due to SARS-CoV2, or will they 
have a place in the future market? 

There is currently a great deal of demand, which offers companies many opportunities to 
meet it. Of course, the situation we see right now is largely opportunistic development. But 
we see that some of the systems are working quite well and creating real value.  We don't 
feel that the issue that came up during the pandemic will leave us anytime soon. Probably 
this market will have a future perspective.    

 

The UV-C work with direct radiation, therefore in the example toast box, the fungus goes in 
the rear, and inside of the toast and not in the front. But the fungus still forms. For this test 
probably is a good idea to use UV-A with TiO2 cell with a small fan, like in a lot of 
refrigerators. 

Thank you for the comment on our experiment. The UV-C light can only affect the area it 
actually hits. Of course, there is still fungus on the back of the toast, and we would not 
recommend eating both sandwiches. The idea of this example was simply to show how easy 
it is to show the effects of irradiation within an application.   

 

What would be a typical operational lifetime of a LED UV-C Module? So far, it was limited to 
approx. 1000h of operation - then the LED or the PCB/material degraded. Will this improve? 

Today we already see an operational time of UV-C LED modules far higher than 1000 hours. 
We can create UV-C LED modules which have a L70 value (30% reduction of the initial 
output) after 10.000 hours.  

 

 

 

 

https://b2b.lumitronix.com/en/wp-content/uploads/sites/3/2021/10/UV-C-disinfection-lunch-box.pdf


Have you applied upper air disinfection? Is it safe? 

Disinfection of the upper air is an interesting concept that can be used in a safe way. UV-C 
light is not directly visible, and the reflections are not a big issue as almost all materials do 
not have reflectivity for this wavelength. There are few materials that also have good 
reflectivity for UV-C radiation, for example aluminum. However, we do not manufacture a 
final product for upper air disinfection, and validation of safety in this application must always 
be done by our customers.      

 

To achieve 10%~15% efficacy (it's just several percent, but double), do you need totally new 
structure/theory of semiconductor part? If yes, price reduction of current line will be reset? 

The area of 10-15% efficacy will be available soon. We expect to deliver UV-C systems with 
this efficacy in 2022.  It is hard to say right now, if it will be 10% or close to 15%. It won’t be a 
totally new structure, more an improvement of actual technology. The price reduction will 
continue just as it does right now.  

 

Is this technology accessible globally? What are the real-life business challenges that's 
affecting the proliferation of this germicidal technology? 

The technology is accessible worldwide. We supply directly or work with several companies 
around the world. The real business challenges for LED technologies are that many 
applications are currently not yet technically feasible. The price of components is in some 
cases too high to offer a marketable product. Some applications, especially for liquid 
handling, require very high intensities and total power levels where heat generation is 
practically unmanageable. Apart from these aspects, we have difficulties in market 
acceptance because UV-C technology has the potential to harm people. With time, 
experience and research, we will be able to overcome these problems. We need to find out 
where and how we can use UV-C LED technology in applications and where it is not 
possible. We have seen a lot of bad products on the market that really put people at risk. 
That must not be happening. 

 

What is the CO2 footprint of a UV-C LED vs a Hg tube (for an equivalent UV power)? 

Unfortunately, we cannot provide any exact information on the footprint. According to our 
estimation, the comparison for LEDs will not be favourable at the moment. It will become 
really attractive when LEDs have a better efficiency, which is still a few years away. 

 

Are there efficient portable UV-C lamps available or possible? Handheld? 

Ther are a lot of portable UV-lamps available on the market, but we would not call them 
efficient. It is technically possible to build efficient handheld UV-C lamps with currently 
available UV-C LEDs.  


