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Control of directional reflection and spectral characteristics on environmental
surfaces by scattering medium adding microstructure

Yoshida, Atsumasa
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The surface materials constituting environment are generally scatterin?
medium. It is expected that wavelength characteristic and reflection directivity can be controlled
by adding regular microstructure on the surface or by dispersing particles with special material and
shape in painted layer. In this study, the effect of structural parameter and incident angle on
solar reflection characteristics of the surface with periodic microstructure and the effect of the
kind and the particle diameter of pigment included in painted layer on its solar reflectance are
numerically evaluated respectively.

In addition, in the case of a retroreflective material such that strongly reflects towards an
incident direction constructed on wall surface, the radiative environment near the wall is
numerically evaluated, and reduction effect on human thermal load in outdoor space by the reflection
directivity control of the wall is investigated.
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Fig.2 Effect of groove depth on spectral hemispherica
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Fig. 5 Effect of pigment size to spectral hemispherical reflectance

8
=}

Hemispherical reflectance [%]

Diffused sol ar@
irradiation

irradiation

ollimated solar

T o +

Scattering and
absorbing medium

Fig.4 Schematic drawing of numerical model

100,

8 8 8
5 8 8

N
e

8
Hemispherical reflectance [%]

(=]
T
[=]
T

L =
Wavelength [um]

Wavelength

[um]

of TiO2 and ZnO eva uated with radiation € ement method.

gloo

w I TO 4
% 80- IHZV|S(0A35-0A75Hm) .
3 NIR (0.75-2.5um)

3 r Total (0.35-2.5um)| 1
@ 60

8 40

o} L

<

7 20

T 0

0.1 0.3 0.5

Particlesize [um]

1.0

Fig. 6 Effect of particle size of pigment to solar reflectance.
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Fig. 7 Definition of upper and lower side reflectance.
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Fig. 4 Effect of upper side reflectance in the constant
condition of hemispherical reflectance.
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