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Simulation Analysis of Effect of Switchable Mirror Windows on heating/cooling
loads in residential buildings
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Abstract

Switchable mirror windows are expected to allow seasonal control of solar irradiation into buildings. We

investigated the thermal effect of these windows installed in residential buildings through a year by transient thermal

simulations based on realistic models with regard to building structures and living environment.

We demonstrated

a switching sequence between transparent and mirror states in the simulation, and then quantitatively found that the

cooling load was reduced by 30%.
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Fig. 1 Scheme of switchable mirror. (a) Dynamics of

switchability between mirror and transparent states.
(b) Optical spectral transmittances in mirror and
transparent states.
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Fig. 2 Snapshots of prototype switchable mirror
window during mirror/transparence transformation.
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Fig. 3 Floor plan of detached house.
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Table 2 Schedule of heater and cooler.
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Table 3  Operation conditions of heater and cooler in building.
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Fig. 4 Average, highest, and lowest temperatures,
and total solar irradiation in every month, estimated
from the data used for the simulations (Area 6: Tokyo).
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Table 4  Setups of conventional double-glazing and switchable
mirror windows, and their optical and thermal properties.
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Table 5 Conditions to transform switchable mirror between
mirror and transparent states.
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Fig. 5 Monthly and annual heat loads due to heating

and cooling in the whole area of detached house where

conventional or switchable-mirror window is installed.

The load of the cooler is the sum of sensible and latent
heat components.
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Fig. 6 Monthly and annual heat loads due to heating
and cooling in living and dining rooms of detached
house where conventional or switchable-mirror
window is installed. The load of the cooler is the sum
of sensible and latent heat components.
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Fig. 7 Outdoor temperature, and room temperature,
mean radiant temperature (MRT), solar intensity
passing through windows and heating load in LD room
for typical five days in cold season.
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Fig. 8 Outdoor temperature, and room temperature,
mean radiant temperature (MRT), solar intensity
passing through windows and cooling load in LLD room
for typical five days in hot season.
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