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 What is UV light?
 UV-A, UV-B and UV-C

 Disinfection with UV light
 Working mechanism
 Cell inactivation efficiency vs wavelength
 Dose for disinfection

 Application examples
 Irradiance calculation examples

 Safety
 Maximum daily dosis

Disinfection with UV-C LEDs
AGENDA
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WHAT IS UV LIGHT?
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WÜRTH ELEKTRONIC UV LEDS OVERVIEW
Matchcode WL-SUMW

DISINFECTION WITH UV-C LEDS
DOMINIK KOECK| 24.02.2022

153353xxAA350

15335327BA25x

Order Code λP Viewing angle Radiant flux
15335340AA350 405 nm 130° 800-1100 mW
15335339AA350 395 nm 130° 800-1100 mW
15335338AA350 385 nm 130° 800-1100 mW
15335337AA350 365 nm 130° 700-1000 mW

Order Code λP Viewing angle Radiant flux
15335327BA250 275 nm 120° 3 mW
15335327BA252 275 nm 120° 15 mW

UV-A:

NEW! UV-C:
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UV-A APPLICATIONS
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Horticulture Security and counterfeit 
detection

Curing applications

153353xxAA350
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UV-C APPLICATIONS
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Surface disinfection Food industry

15335327BA25x
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UV-C APPLICATIONS
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Air purification Water disinfection

15335327BA25x
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COMPARISON UV-C LIGHT SOURCES

- Long turn-on time

- Shock sensitive

- Large space requirements

- Contains Mercury

+ High power

+ Instantaneous turn on

+ Not shock sensitive

+ Space limited application

+ No hazardous materials

- Comparably low power

UV-C tube UV-C LEDs

vs.
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Working mechanism
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UV-C DISINFECTION
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 UV-C radiation splits chemical bonds between
nucleic acids of DNA

 Formation of Thymine Dimers

 DNA can not be duplicated in cell divsion anymore

 Similar mechanism for RNA of viruses DNA before DNA after damage by UV

UV photon

T T T T

15335327BA25x
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Wavelength dependence
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15335327BA25x

[1] S. Beck et al. (2016) Comparison of UV-Induced Inactivation and RNA Damage in MS2 
Phage across the Germicidal UV Spectrum. Appl. Environ. Microbiol.
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Optimal wavelength
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15335327BA25x

Rel. WPE: 15335327BA252
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275nm LED combines:

 Ability to damage RNA

 High output power and Wall-Plug-
Efficiency (WPE)

 Technology maturity

[1] S. Beck et al. (2016) Comparison of UV-Induced Inactivation and RNA Damage in MS2 
Phage across the Germicidal UV Spectrum. Appl. Environ. Microbiol.
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Ray files for optical simulations
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15335327BA25x

Irradiance @4cm distance for 15335327BA252Ray file for UV-C LED

How to disinfect
this surface?

Simulation
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Irradiance and Dose
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Irradiance Exposure time Radiant Exposure/Dose

Exposure time:
e.g. 10s

x

x

Dose Percentage of germs
inactivated

D90 90 %
D99 99 %

D99.9 99.9 %
D99.99 99.99 %
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D90 Doses for different germs
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D90 DOSES
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Germ type Information on the germ D90 Dose 
(J/m2) Lamp type

Virus

Corona virus [2] Corona viruses such as 
SARS-CoV-2

6-117540
Median: 37 Low pressure

Hepatitis virus [3] Causes Hepatitis 40 Low pressure
Influenca [4] Responsible for “The Flu” 20 Low pressure

Adenovirus [5] Causes the “Common Cold” 390 Low pressure
Bacteria 
Salmonella typhimurium [6] Can cause food poisoning 39 Low pressure

Escherichia coli [7] Can cause food poisoning
43 (275nm) LED
41 (254nm) Low pressure

Legionella pneumophila [8] Can form in water supplies 17 Low pressure
Fungi
Aspergillus niger [9] Can form “black mold” 1160 Low pressure

German water desinfection norm [10] : 400J/m2 
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Surface disinfection
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15335327BA252
Schematic of UV 
panel with 9 LEDs

Dose 37 J/m2 Dose 400 J/m2

0.1 min 1.3 min

0.3 min 3.3 min

1.0 min 11.1 min
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Water disinfection
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ACHIEVING A DOSE
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15335327BA252

Water flow

26 LEDs
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70% reflection

Irradiance [W/m2]250 0
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UV SAFETY
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• Eyes and skin can be damaged with UV radiation

• UV-C radation is especially dangerous

• Wear protective equipment!

• Attach warning labels to your applications!

• Include appropriate safety measures for your application!

• Maximal allowed dose per 8h work day for 275nm: 30J/m2 [11] 

Warning! UV-C radiation

[11] DIRECTIVE 2006/25/EC
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Example simulation
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15335327BA252
Schematic of UV 
panel with 9 LEDs

Dose 30 J/m2

6 s

15 s

50 s

Short exposure to UV-C LEDs‘ light can
already exceed the daily limit! 
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HOMEPAGE
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Ray files available under Downloads WL-SUMW SMT Ultraviolet Ceramic LED | Optoelektronik | Würth
Elektronik Produktkatalog (we-online.de)

https://www.we-online.de/katalog/de/WL-SUMW
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Application Note 
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FURTHER INFORMATION
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DE: www.we-online.de/ANO008
EN: www.we-online.com/ANO008

http://www.we-online.de/ANO008
http://www.we-online.com/ANO008
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