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Similar to biological cells, this system is equipped with a RECEPTOR
(environmental conditioner) that selectively receives external

environmental stimuli and effectively uses it.
We call this a "biomimicry environmental conditioning system".
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Okinawa Prefecture is a hot and humid environment with strong solar radiation.In order to promote carbon neutrality in
such a subtropical region,we considered that the two key factors are to achieve both sun shading and a view,and to reduce
dehumidification energy.Therefore,we developed a "biomimicry-type environmental control system" that integrates the building
envelope and facility system to efficiently solve these two key issues.Okinawa is a unique environment in Japan, but subtropical
regions are widely distributed throughout the world, and our goal was to contribute to carbon neutrality in these regions.

efficiently dehumidifies outdoor air using natural energy (solar heat, cold heat of well water, and cold waste heat) through a double-skin facade.
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Dehumidification by the desiccant rotor (moisture absorbing material) requires heat to regenerate (dry) it. Sunlight intercepted
by the autonomously controlled louvers is converted into solar heat in the double skin, and this heat is used to regenerate the
desiccant rotor. In other words, the intercepted solar radiation is used as solar heat for dehumidification.
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The basic operation occurs when sunlight hits a black heat collecting plate, the thermo-element is heated, and the wax in the
thermo-element is thermally expanded to push out the front-end pistons. This force is used to close the louver. When there is
no more sunlight, the thermo-element cools and the louver opens as the wax is compressed.The autonomous control of the
louver by the thermo-element does not require electric power by a motor and opens and closes quietly and naturally.

Fohy AT

— g A HEE 32.9°C
Desiccant outside ikl ’ _ - N —
! DSl o0e B[ “soen, srom|  zmsicE SN ARRTATEAN LE
Y/

. . N=R/ /= S Y
. smn [ ([Tt T RRROASISKOARTADLET,
o?;j(e:|a4)p//—“yj;y=bn = a"gg:aﬁHP‘E'*iﬁ When there is no insolation, the heat is reheated by the
/m T = > EVIR Jm. . .
Hot water coil _Desiccant rotor Air-source HP water heater hot water coll ,mad.e by the .alr-source hea.t pump Wa.ter
v/ ,"‘v = /] Wy : heater.At that time, it is possible to cool the intake outside
5 715 =N ff:;ustair I ﬂ"?s“pp'ya' J air by the waste cold heat of the heat pump.The hot
Jav outside air dehumidified by the desiccant rotor is cooled
«#g”g B .Y by well water.
i . .- B 1 S
A , EIE}J}"_/\“_ .0° 34 Outside air cooling effect
Louver - ST HAT 792 KiGEE IR Autonomously 50%Rh s % BHEE 610
g Built-in Wax Solar heat controlled | 952 % Ak
- P collecting plate louvers [ L] L] :]: J—»%% ¥
: T #- 82
TYR—REY ! = A A 55510
Outer skin G : e - R R
8 12
_____________ 1T T B Tt e < 56 12 14 16 56,20 22 24 25 @8 5052 54
) v <= FFEY b AFATZ74 R Outside air temperature [°C]
o . uRE [0
.__EEEJRI_‘I toz |~ v DOUbIe Skln J Tenant Ofﬁce e . 5:+E E [ .
~ Drive uni =4l _ db ZER[EE HP (Rm/KER D /mHEE |
77 HY—FEIL XY b L L] LJ IC&B2AREHEHR
Thermo-element ] y § T Effect of cooling outside air by cold waste
| heat from air source HP water heater

sl & 2R

JV—=IN—+ BTV AF U HELS IERDFREZITO VAT LELE LT 45%D—RIXIVF—HIBWRZHESR L& Lic, AI#)/L—/\—CiEfRE N, {EKEG
S>HEREEIEDHNBAEFREDTCOHDEHALE LTFATSILICE 2T ZEDMREEHH TV ATLTY, TOVATLIE HilE L REROH s lER Tt

~ > W /7
75_’?%9}"@9*0)%77 < @i‘miﬁk/\@%&b\,ﬁﬂ'f%—(% i -a_o The primary energy reduction effect by this system was estimated to be about 45% reduction compared with a conventional system, without double skin or louvers, and utilizing
— — conventional cooling dehumidification.The innovation of this system is not only to reduce the air conditioning load by blocking strong solar radiation by the louver, but also to
E:Fﬁﬁi% (E Evﬁ:l:ﬁﬁ) create a double energy reduction effect by converting the sunlight blocked by the louver into heat and using it for energy for dehumidification.
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