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OPV enables new application fields

[1] https://www.nrel.gov/pv/cell-efficiency.html
[2] https://www.nrel.gov/pv/module-efficiency.html

→ Huge potential for OPV modules

Presenter-Notizen
Präsentationsnotizen
Avoiding  of critical elements such as lead or cadmiumLightweightTransparentFlexibleTunable in colorLow-cost and energy-efficient production Organic PhotovoltaicEfficiencyLarge scale modules: 15%Lifetime10 yearsConventional  PhotovoltaicEfficiency22%Lifetime25 years
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Injected volume 𝑉𝑉 Wet film thickness ℎ

Coating velocity 𝑢𝑢



Fabian Gumpert
Department of Applied Mathematics, Physics and Humanities

Nuremberg Institute of Technology
www.th-nuernberg.de

Page 4

2-step method to initialize the geometry
1. Step:
Stationary study to model fluid-air
interface

Experimental determination of
contact angles 𝚯𝚯:

ΘApp = 19.52°

ΘSub = 12.21°

Applicator (stainless steel)

Substrate (glass)
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2-step method to initialize the geometry

2. Step:
Supplement geometry to avoid topology changes
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CFD model to investigate the wet film thickness

• DOF: 17k

• Computation time:
2 ½ minutes
(transient study)

air

OPV material
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Position of applicator

𝐀𝐀𝐀𝐀 𝐫𝐫𝐫𝐫𝐫𝐫𝐀𝐀 𝐈𝐈𝐈𝐈 𝐦𝐦𝐦𝐦𝐀𝐀𝐦𝐦𝐦𝐦𝐈𝐈
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Comparison: simulation and experimental data

→ Very good agreement of simulation and experimental data
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ℎ 𝑢𝑢, 𝑉𝑉 = 𝑎𝑎(𝑉𝑉) � 𝑢𝑢
2
3

[3] L.D. Landau, V.G. Levich, Dragging of a liquid by a moving plate, Acta Physicochimica 17

[3] 

Theoretical considerations

→ Good agreement with theory

Coating speed u [mm/s]
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Conclusion

CFD simulation and experiment
are in very good agreement

Outlook
• Start of joint project „AWESOME“:

• Modelling of further printing strategies
(e.g. accelerated printing, spatial homogeneity of wet film thickness)

• Consideration of world-record materials
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Thank you for your attention!

Website:
www.th-nuernberg.de/cp4x

Fabian Gumpert
fabian.gumpert@th-nuernberg.de

Prof. Dr. Jan Lohbreier
jan.lohbreier@th-nuernberg.de

http://www.th-nuernberg.de/cp4x
mailto:fabian.gumpert@th-nuernberg.de
mailto:Jan.lohbreier@th-nuernberg.de


Fabian Gumpert
Department of Applied Mathematics, Physics and Humanities

Nuremberg Institute of Technology
www.th-nuernberg.de

Page 12

Additional slides
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𝑅𝑅𝑅𝑅 =
𝜌𝜌𝜌𝜌𝜌𝜌

𝜇𝜇

𝜌𝜌 ≈ 6𝑚𝑚𝑚𝑚
𝑅𝑅𝑅𝑅 = 332 <<2000

Is laminar flow a valid approximation?

Maximal cell Re number over time
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