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Accepted 1 December 2022 according to the pattern density was considered based on the theoretical equation.

In addition, approximately 3,900 pieces were processed such that the projection
base area of the right-angled triangle horn o, = 10.8 ¢m? and pattern density p =

Keywords:

) o 10.8/cm?, and the following optical transmission experiment results were obtained.
Solar light transmission

When 40 mW of incident light was irradiated on the optical transmission panel,
theoretically calculated results at the first 2 cm were similar at 5 mW, indicating
the possibility of theoretically predicting the light transmission results of the
fabricated panel. The theoretical calculation at a length of 18 cm showed a
Transmission panel difference of approximately 2.3 times between 40.5 mW and experimentally
measured 17.2 mW.

Transmission theory
Transmission rate
Light transmission experiment
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Fig. 1 A drawing of refraction and reflection at two types of
dielectric interface
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Machined Shape

Air | Medium |Air

Light

——Light

Machined shape

(a) Reflection on the side (b) A frontal reflection
Fig. 2 Reflective appearance of light by pattern type
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Fig. 3 A side and the plane view of the panel

Light

L

The bottom surface of panel

Fig. 4 The area 0, by the critical angle and the right triangle
shape of enlarged “B”
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Fig. 5 A plane view of pattern density o
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Fig. 6 Transmitted light power as a function of absorption length and pattern density
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Table 1 Transmitted power results of calculation and experiment
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Absorption
length 214 |6 |8 |10]|12)|14] 16| 18
[cm]
Calculation
results 5.26|10.3|15.1(19.8(24.3|28.6|32.7|36.7| 40.5
[mW]
Experiment
results 5.55|9.37|11.9(13.7|15.0(15.9]16.5|16.9| 17.2
[mW]
_ Width = 20cm
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Fig. 9 Experiment of light transmission panel by a light screen
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Fig. 10 Emror bar graph of the results

Fig. 11 Photo of the fabricated pattern (length A is 1.4 mm)
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Fig. 12 Transmitted light intensity was measured with a TESTO-540
illuminance meter
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