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Bioinspired omnidirectional antireflective film
with mechanical durability

From ommateum to solar energy collection

The case was provided by the
Individual Member of ISBE

(Shichao Niu, Jilin University)




1. Biological Prototype

Dragonfly <

g Highly evolved for hunting

Antireflective property

 Structural characteristics of ommateum

= 100
< 80- Surface
~ ' Inner tissue
o 60-
e Ly O
=\ c ]
8 40-
O ]
= 20
lcm F
— 0 =
| N 500 600 700 800 900
Crocothemis servilia Wavelength (nm)
/lb Imitation and reproduction of ommateum surface
Now

Before

Delicate structure inside the ommateum J



2. Bionic Study

)) Hexagonal structure on surface
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2. Bionic Study
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Molecular functional group: same functional group, chitin
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2. Bionic Study

Classical Theoretical Formulas
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3. Design and Processing

Nano-molecule self-assembly
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3. Design and Processing

Micro
component

Nano
component




4. Achievements and Application

Omnidirectional transmissive property
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4. Achievements and Application

BARF on large scale glass slide
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4. Achievements and Application

Structural simulation analysis
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4. Achievements and Application

Energy distribution

y(nm)
y(nm)
y(nm)

x(nm)

y(nm)
y(nm)
y(nm)

x(nm)

y(nm)
y(nm)
y(nm)

x(nm)



4. Achievements and Application

BARF on silicon based solar panels
Original AR structure AR structure with BARF
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4. Achievements and Application

Output performance of solar panels
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4. Achievements and Application

Scratching test of BARF
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4. Achievements and Application

Sand-falling test of BARF
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The bioinspired antireflective
technique has been applied in solar

energy collection.

The case was provided by the
Individual Member of ISBE

(Shichao Niu, Jilin University)



