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UV-LED DISINFECTION — POINT-OF-USE APPLICATIONS

UV LED is new technology
Advantages compared to conventional mercury lamps
No mercury
On/off operation
Immidiate power up
Flexible design due to size

=> |deal for point-of-use applications

BUT...power conversion efficiency is (still) low
=> High demands to reactor design
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REACTOR DESIGN AND TESTING
Conventional design approach is physical prototyping and
biological test

=> Time consuming and expensive
Virtual prototyping - faster and cheaper

In the following — showcase models of the approach
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SHOWCASE DESIGN - CYLINDRICAL
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SHOWCAGSE DESIGNS - CYLINDRICAL
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SHOWCASE DESIGNS - RECTANGULAR
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SHOWCASE DESIGNS - RECTANGULAR
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SHOWCASE DESIGNS - RECTANGULAR

Symmetric position Shifted position
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SHOWCASE DESIGNS - OPTICAL LENS
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MODEL SCENARIC

Rectangular Symmetric Non reflective 90%
Rectangular Symmetric Reflective* 90% No
Rectangular Symmetric Non reflective 90%
Rectangular Shifted Non reflective 90%
Rectangular  Shifted Reflective* 90%
Cylindrical Non reflective 90%
Cylindrical Reflective* 90%
Cylindrical Reflective* 80%

* 25% specular, 75% diffuse, R=0.95 (teflon) %HS}?@%
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MODEL SETUP
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MODEL SETUP - FLOW /
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MODEL SETUP — UV FLUENCE RATE
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MODEL SETUP — DOSE ACCUI\/IULATON/
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FLOW PATTERN

Cylindrical Rectangular
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UV FLUENCE RATE

Cylindrical non reflective Rectangular (symmetrical) non reflective

TECHNOLOGY




UV FLUENCE RATE

Rectangular (shifted) non reflective Rectangular (shifted) reflective
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DOSE ACCUMULATION

Rectangular (shifted) non reflective
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DOSE DISTRIBUTION

1st order inactivation
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No—exp

Rectangular (shifted) reflective

L

No

i

Fraction of organisms
Cumulative fraction of organisms

Reduction Equivalent Dose
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RECT-SYM- Non Reflective 1.66 7.19 "
4.02 16.63

RECT-SYM-Reflective

RECT-SYM-Non Reflective- Lens

2.48 10.26
7.30

17.85

RECT-SHIFT-Non Reflective

1.77

RECT-SHIFT-Reflective

4.32

CYL-Non Reflective-UVT90%

1.81
5.85

7.49
24.21

CYL-Reflective-UVT90%

CYL-Reflection-UVT80% 3.92 16.91
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RECT-SYM- Non Reflective

RECT-SYM-Reflective

RECT-SYM-Non Reflective- Lens

RECT-SHIFT-Non Reflective

RECT-SHIFT-Reflective
CYL-Non Reflective-UVT90%

CYL-Reflective-UVT90%

CYL-Reflection-UVT80%

Reflective surfaces are important
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RECT-SYM- Non Reflective 1.66 7.19

RECT-SYM-Reflective 4.02 16.63
RECT-SYM-Non Reflective- Lens 2.48 10.26

RECT-SHIFT-Non Reflective 1.77 7.30
RECT-SHIFT-Reflective 4.32 17.85
CYL-Non Reflective-UVT90% 1.81 7.49
CYL-Reflective-UVT90% 5.85 24.21
CYL-Reflection-UVT80% 3.92 16.91

Optical lenses can (partly) sustitute reflective surfaces
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RECT-SYM- Non Reflective 1.66 7.19

RECT-SYM-Reflective 4.02 16.63
RECT-SYM-Non Reflective- Lens 2.48 10.26

RECT-SHIFT-Non Reflective 1.77 7.30

RECT-SHIFT-Reflective 4.32 17.85

CYL-Non Reflective-UVT90% 1.81 7.49
CYL-Reflective-UVT90% 5.85 24.21
CYL-Reflection-UVT80% 3.92 16.91

Shifted LED position outperforms the symmetrical
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RECT-SYM- Non Reflective 1.66 7.19
RECT-SYM-Reflective 4.02 16.63
RECT-SYM-Non Reflective- Lens 2.48 10.26
RECT-SHIFT-Non Reflective 1.77 7.30
RECT-SHIFT-Reflective 4.32 17.85

CYL-Non Reflective-UVT90% 1.81 7.49
CYL-Reflective-UVT90% 5.85 24.21

CYL-Reflection-UVT80% 3.92 16.91

The cylindrical design outperforms the rectangular
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