MBI 2RO TS 2

HAEM TS hamasr £ OH O BA B

Smart Window Using Inorganic Fine Particles
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Abstract

From the viewpoint of the application to the “Smart Window”, three types of devices
prepared using rod -like TiO, N, particles were evaluated. All of them essentiglly take
adantage of the particle chain formation along the electric field due to the
interaction between the electrically induced dipole moments of the particles. A liguid
tvpe dipole particle suspension (DFPS) device provides a great solar transmittance
change of 54.1 %, however, the aggregation and sedimentation of the particles became
significant adove the switching times more than 10* times. A solid type dipole particle
chain (DPC) device shows a large angular selectivity in light transmittance (AT (¢ =
§°, 4 =60°) ~40%, ¢ =incident angle of light), whereas it is not a dynamic device.
In a shear-stress type DPC device, a reversible great solar transmittance change of ca.
40 9% was obtained by applying shear stress between the substrates. Furter, examining
from various aspects revealed it to be a very promising candidate for the smart window.
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Fig. 1 Schematic illustration of the operating principle of the
DPS device; on the right are pictures of the particles

in each state,
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Fig. 2 Tramsmission specira for the DPS
device with an applied electric
field of 2 kY s’ (frequency;

200 Hz), (A) and without field (B).
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Fig.3 (A)Angular dependence of the visible transmittance on the incident
angle; (B)data for the samples with (b)and without (a)Ti0.N, particle
chains in the gel laver; bhoth the transmittances are normalized with
respect to the values at @ =0° , respectively.
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Fig.4 Schematic repreaentation of the operating principle of the 35-iype DPC:
left-hand figures are models of the states without {A)and with (B)ihe
application of shear siress; right hand are pictures taken just above

the cell in each staie,
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Fig. 5 Dependence of the visible transmitt-
ance change on displacemeni beiween
the substrates; (@), experimental
data; {—), line calculated based on
geomeiric optics; the absorption
coefficient of the Ti0N, particles
is 6.5%1{0%m "’ and the cell gap
is approximately 46 um

B 5 3 A e R e L R R O &
e LCcloy PLADOTHB, IHE
D, AEDEEERE R HEEE M I
EfILTHEAT B 2 &b B, WET NI,
HEEMoEMBETERIEcd-» T, BGBFE
10~50% (M6 2 O TEEICHET
BHRIEREE,

Table 1 Properties of smart
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Fig. 6 The change in the transmission spec-
tra of the $§S-type DPC using TiO.N,
pariicles in the absence (A} and
{8 ) of shear stress, and using Tif.
particles in the absence (B} and
presence (B ) of shear stress:; the
displacement was kept at 35um
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window using various chromogenics
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