W502 DESCRI PTI ON | NDOOR ENVI RONMENT REGULATI NG SYSTEM 5Techni cal wel2
Field [0001] The present invention rel atesl to an i ndoor environnent
regul ating systemthat utilizes the far-infrared ray emtting and
absor bi ng properties of stone, 10|nor I%é éﬁ particles or the
like to regulate an indoor space to a confortable environnment.
Background Art [0002] 15The primary nethods for regul ating indoor

tenperature enploy ' ConveﬁﬁpegRCEﬁﬁ§ﬂéNﬁ%ﬁ%eﬁﬁeuiﬁﬁfw§r§§§fﬁm
convecti on of heated or al so

known systens that heat floor faces or that warm from bel ow the feet,

such as fsl oor 2Qhgati-ng systigns, and heating systens that utilize
radi ati on, such—as—ceraﬁrt—heaters In addition, there have been

pr oposed mechani sms Qﬁ@iéby wal | faces or celllngs are cooled by air

that has been cool egnhwi pheadbhifigiahtcon! Fo0-€8Yi £6Sant Dn@btAI N a
secondary cooling, 25effect in indpor spaces (see Patent literature 1,

for exanple). @%B§?nment r?ﬂ“#@?éﬂg FY%E?%tE?%t2u¥%%%%ﬁ$SUH%S%?Ybed
a constructionlﬁﬂaar@apk@ySehL@@in@eaﬁ@n@bgyrb@ﬂga@t@pbﬁﬁlé@ of stone,

far-inf red ra as.a technology for providi rnth to hu
 ndoor s By t het TP BT GREBRLT KFETHETST 60 1y, 116004 regulate an
Patent |iteratimnec3rdsseteses a caﬂfatta@laienﬁﬁﬁ@mmbmtoner t hat

acconpl i shes cooling using cold radiati on and heating using thermnal

(adiation.
Background Art

[0002]

15 The primary methods for regulating indoor

temperature employ "convection current systems"” that
create convection of heated or coocled air in indoor
spaces. There are also known systems that heat floor
faces or that warm from below the feet, such as floor
20 heating systems, and heating systems that utilize
radiation, such as ceramic heaters. In addition, there
have been proposed mechanisms whereby wall faces or
ceilings are cooled by air that has been cooled with
artificial cooling devices, to obtain a secondary cooling
{ 25 effect in indoor spaces (see Patent literature 1, for
example) .
(00031
In Patent literature 2 there is described a
construction that employs floor heating by radiation of
30 far-infrared rays, as a technology for providing warmth

to humans indocors by thermal radiation of far-infrared

rays.
[0004]
Patent literature 3 discloses a radiation air
35 conditioner that accomplishes cooling using cold

radiation and heating using thermal radiation.



- 2 - Ctation List Patent Literatures [0005] Pat ent
literature 1: JP 2000- 356364 A 5Patent l|+4tzrature 2: JP 2007-307243 A
Patent literature 3: JP 2007-127292 A SUMVARY OF THE | NVENTI ON

Techni cal Proglggg. 10|0086] The convection current systens
descri bed ab + red fromthe problem of |arge energy |oss,
due to the | apgecwi fLetenaeuiresi ndoor tenperature distribution in the
vertical direction Oé@gLeased energy loss also 15results fromthe

2- st age heat exchahge i nvol ving heating or cooling of air and then
heati ng or cool i ngPafethel htirantbody 1fr g £RE Cai3n.63l6d Eonvecti on
currentssystems, the difegt. %g%ﬁgg of 3B ?bbﬁL%W7%Q3t e skin causes
unpl easant ness and adverse effects on heal th. Heating devi ces

enpl oyi ng fl oor helategtsystemstorecer adPc2REdt-éE23 2814 di nate t he
problemof airflow, but their energy utilization efficiency is not
very high. In addition, heating devices enploying floor heating
systens or ceP@MERheAL eF3EhaVEENSIGNt i ficial cooling function, 25and
therefore artidighals CopLbRIhSt be acconplished with
convection-type artificial coofing devices. [0007] Probl ens of
airfloWare avoideﬂp%QGhethods in which air is cooled and contacted

with a wall face tohe€oebni-Bet3dwaklirkage, sgadchiBedcsadiianly heatvd have
absor bed fron1t€$ co Igd ma%h face, .as d%siribed in Patgg} literature
1, but the eff{ %5%@ FORUERSBERBAS™ SfeXPrafefPorl afdrhé ndfgy
utilization etf¢ciangy dsfabsentewin| 0808br3g8mpelrathye tiestribution
construction fﬁp%ﬁglygrgiggi B%%%Eggon. Increased energy loss also

15 results from the 2-stage heat exchange involving heating

or cooling of air and then heating or cocling of the
human body from the air. 1In convection current systems,
the direct contact of an airflow on the skin causes
unpleasantness and adverse effects on health. Heating
20 devices employing floor heating systems or ceramic
heaters eliminate the problem of airfiow, but their
energy utilization efficiency is not very high. 1In
addition, heating devices employing floor heating systems
or ceramic heaters have no artificial cooling function,
25 and therefore artificial cooling must be accomplished
with convection-type artificial cooling devices.
[0007]
Problems cof airflow are avoided by methods in which
alr is cooled and contacted with a wall face to cool the
30 wall face, and then radiant heat is absorbed from the
cooled wall face, as described in Patent literature 1,
but the efficiency of such methods is extremely low and
the energy utilization efficiency is alsoc low.
[0008]
35 Similarly, the construction employing floor heating
which radiates far-infrared rays, described in Patent

literature 2, and the radiation air conditioner employing



whi ch radiates far-infrared rays, described in Patent literature 2,
and the radiation air conditioner enployithgg ~ 3 - cold radiation and
thermal radiation, described in Patent literature 3, are not

They have not budn pracrredr SBrostarial vdaygtiEng afhrkgbedp Bbent
present inventlatetretsgkvé,t hesenprobbapereblehecpeboreaticandutoent

provi de an ind i QN regu L te h a god er
ef ficiency andg§%F§a¥dﬁ fgggﬁgeggng?g%%g?§¥gfeg§éd?é?9i%ﬁ ?o%ofzb?%%
vertical direcPraatéfailndoor space, and that does not have the

probl ems sassoci at ed jgphlgjcontact of an airflow with the skin.
Solution to the Problens 15[0010% The indoor environnent
regul ati ng system of °t h& RRAvERIE6A AAythe BuaReRizédvestien|ewssolve

including the preter pedpeahedibrephs bhekeokrt and to providélénﬁfhdoor
i ndoor environnent regul ati ng system wherein 20the systemis

provi ded with SRV1IOBReRR(E6PUsAEIREeS¥EEERt HRal ReRbepo’orREFULt ed
of da lr)nat eLi a:c é@@?héhﬂg anaaé-ng%[]@m;de%eaﬁ&éi?ﬁ sulsé pREerd hat e][n'ts
and aps S ar - | [ ar rays as. a r-ynrtrrare emsswltyo
0.6 or gbeater?lﬁﬂﬁlggglEBOXPngQ%nH?BFlﬁ% t FhgeSotPR e hatPiPh space,
cool i ng and/ oraheathay sueface:chastr uct efdroih I @ndodesdala€ompritsi ng

t he sane far-iﬁgggggg 891g£iggggggghg?ﬁga€§%;%%.far-infrared emtting

substance of the rndoor sur er: 30and wherein when
the cooling surface of the cooling source is cooled, the far-infrared
em tting substance.of the £00! bPG,$ ace absorbs the far-infrared
rays emtted = i ng substance of the indoor
surfacel8tructural he@bel, and/or 35when the heating surface of the

heating source is hegted, tbe éﬁ&if@ﬁrﬁéﬁ@dré&yﬁa@ﬂét%@é‘mtcgéogkﬁed

far-infrared emtting substance of the heating surface are al
by - 4 - the ¥areRhi?arBy i t THRBR5LDRY ot el OF LR | Hyobrd g fidce

structural menbesferred embodiments thereof.
[1] An indoor environment regulating system, wherein

20 the system is provided with

an indoor surface structural member constructed of a
material comprising a far-infrared emitting substance
that emits and absorbs far-infrared rays and has a far-
infrared emissivity of 0.6 or greater, and

{ 25 a cooling and/or heating source having a cooling
and/or heating surface constructed of a material
comprising the same far-infrared emitting substance as
the far-infrared emitting substance of the indoor surface
structural member,

30 and wherein when the cocoling surface of the cooling
source is cooled, the far-infrared emitting substance of
the cooling surface absorbs the far-infrared rays emitted
by the far-infrared emitting substance of the indoor
surface structural member, and/or

35 when the heating surface of the heating source is
heated, the far-infrared rays emitted by the far-infrared

emitting substance of the heating surface are absorbed by



[2] An indoor environnment regulating systemaccording to [1] above,
wherein the indoor surface 5structural nenpber is constructed of stone
conprising the far-infrared emtting substance, or is constructed of
a material including the far-infrared emtting substance, or has a
fiIn1conpr|S|%@etﬁ%rTb¥fFﬁF?§r§Hl§ﬁﬂF9|ﬁ§b§GB§F§n@§ Q&%ﬂ%ﬂﬂ?Qﬁxﬂqﬁﬁjce
and/ or heatingtﬁgiﬁﬁggloﬁeﬁbgrlocool|ng and/ or heating source is
constructed of stogf conp a the far-infrared enlttlng subst ance,
Hat BFP]

or is constructed FHEFEHPWSHFhéeﬁgﬁaFﬁpﬂaP F%Mitting
subst ance, oraétso;c@m@ruct ¢d]otbavti | wheesaphi ilh@g itkie ofrarsurtiacar ed

itti bst i nd | at t.
accor di B to Ta10er T3] ABBUE" WAGFeIALFHE PRSsr e Pace et oty &
menber and t heaceohfngraddéond théatyi agbstance,ape prsesents tirmctkel sdma
room 4] Anjndooroenvironment, (raubatlog sustem pdacaqrding o L4

or [2] above erern roon1an a second room
ei t her adjacemi MHSC@nﬁetmedomphéscoglthg éﬂdﬁomfh@aeﬁngns¢¢n®@'ls

located in thg, cé?o shihe t PSthQOQBd%”%%%ti%g“%h‘iff%' é@%o%gnﬁ

is located in elt er or th the Tirst “room and second room 25[5
i ndoor 18nvi r ofehtng eguf 4 nfesfsnantavE6rdilhg Coa sdmpcsssl off [storeo

[4] above, wm@%ﬁ@fhéfﬁg'@H@OEa§UEB§§§r§HrHﬁﬁ%&@hﬁ”%%@%%a%Q%stb&uﬁﬁﬁ
at | east part of the face, ceil face or face of an

i ndoor space %ﬁ%%%r%%V?@oﬁﬁeﬁtmﬁ§eféa%elﬁééﬁﬁépédth@oF@FTMQfﬁ%ﬁiﬂ

envi r onnent re@@u&@im@gsw@tgﬁb@c;caﬁ:dhagcbﬁs@@mc&@s@ off [llritien [ 5]
above, wherein the, i ndoor. surface %tructura ontai ns the

menb
far-infrared SRt SubBBanes~APTI0ES, & PléFégﬁéP %F?Fnﬁﬁ‘indoor
envi r onfent regulatBthﬁy$haab353ﬁvmrdhmgntorb@phﬂmﬂmq swhereei N t he

i ndoor surface st ctur tains the far |nf ared enittin
subst ance at %F lnggreaEEEb ﬁgT bove’ WP AR |% oormj%Or dutface
environnem:r&iﬁﬂ@an@lsmsmbﬂtaeodruhﬁgCDolang'@m@/@& hek ttied Fource

above, mherelgkégg gggﬁ{ngnaggéogaggagbgﬂ surface of the cooling
u

and/ or heating source Is constructe a covering |l ayer that
5contains the far-[i r%l’rleéalnéﬁpﬂft FRYI50bEFalic & SaU LR WD GIY Siednt er .

[9] Anzpndoor;enyidon [egubating g}é%@%@%&@ﬂ ng i@ [8lri30@veocom

wherein the covering ayer contains the f ar-lnfrared emtting

subst ance at &G, pfcond room that are either adjacent or connected,
the cocling and/or heating source is located in the first
room while the indocor surface structural member is
located in either or both the first room and second room.

25 [5] An indoor environment regulating system
according to any one of [1] to [4] above, whersin the
indoor surface structural member censtitutes at least
part of the wall face, ceiling face cor flcor face of an
indocor space whose environment is to be regulated.

30 [6] An indoor environment regulating system
according to any one of [1] to [5] above, wherein the
indoor surface structural member contains the far-
infrared emlitting substance at 1 wt% or greater.

[7] An indoocr environment regulating system

35 according to [6] above, wherein the indcor surface

structural member contains the far-infrared emitting

substance at 3 wt% or greater.



10greater. [ 10] An indoor environnent regulating system

according to [8] above, wherein the coverd iig 4 ayer contains the

far-infrared emtting substance at 20 wt% or greater. 15[ 11] An

i ndoor environnent rﬁguhating s¥sten1accordin to ané one of [8] to
(FReMBodiPhg g n

[10] above, wherein Boof® afby oF CHBSEF nhe9BLR et sS B beli ce
that cool s andéeeohaahs theangobhagoandl prebeati ngosuef agebyin the

i | at i di th h int I f fluid 20ch | .
(127 A | ndoor CBRUEPARRRH o7 e aP A MAge Sy5H &M BbcbPal gt o Sy U of
[8] to [11] abbwetimbeseincthéscovesingctagerits &ocoedromgtheyer that
sur f ades gof he@&nﬁéfﬂéngﬁﬁ kQEHH?%?&daergféé‘inggég%é‘%%%%%ﬂ]WA{%O or

i ndoor environfrent regulating system accordi ng
[ 12] above, wherei&hethe cooling surface carries out dehum dification

by condensati on. 14 [ iLo | atd system
30 according to [13f?%b%%e?kaﬁgghggg?%%ﬁﬁg%%n%??@%%ﬁﬁggngﬁéﬁgh
col | ecti ng wat@FCehain@iasocohtietlsede onvidrec toothingeevefiee. layer

[15] An indoor-gavi{QRnERL E£egul akingegYsShem ACEOL NGt e?é&r'rbﬁﬁﬁc%()for

[1] to ES] above, wherein the 35indoor surface Structura
and/ or ¢é8ol i ng9BPYFBE - heating source is a stone floor panel.

[16] An indoor envi[oonemt {egubatéNgi SYShe&M redula@LEPreiNged o any
one of [1] to %5%Oq£ove, wh éein the heating source is an el ectric
carpet conpri sTHg° el ¥ ati nf f af RV emi TRETRYT B UDRE arRESTINT 1ayqn7) an
i ndoor environg@Emtalegutiadi Agrsyst em SAcCeT th NYy touedyaene of follwtkoor
[16] above, wherein the far-infrared emssivity of the far-infrared
emtting subst&nce $5° 0.8 or greater. [ 18] An i ndoor

envi ronient regul at [ ] sirst emlacc oz ngorinoe i} tl 74e @lovtel ngvwereiam t he

far-inf égreggega_%g@ém& 1o ofnf end a8 T T Ared A7 LI G SURSLANGE (2
cceling and/or heating source is a device that cools
and/or heats the cooling and/or heating surface by
circulating a medium through an internally formed fluid

20 channel.

[12] An indoor environment regulating system
according te any one of [8] to [11] above, wherein the
covering layer is formed on the surfaces of heat exchange
fins made of a metal material.

‘ 25 [13] An indoor environment regulating system
accerding to any one of {1] to [12] above, wherein the
cooling surface carries out dehumidification by
condensation.

[14] An indoor environment regulating system

30 according to [13] above, which further comprises means
for collecting water that has condensed on the coocling
surface.

[15] An indoor environment regulating system
according to any one of [1] to [5] above, wherein the

35 indoor surface structural member and/or cooling and/or
heating source is a stone floor panel.

[16] An indoor environment regulating system



[ 19] An indoor environnent regul ati ng system according to any one of
[1] to [18] above, wherein the indoor surface structural nenber
conprising the far- 15 infrared emtting substance has a total
surface area of at |east 25% of the inner area of the roomin which
the i ndoor suRfaeedsngutouraly merbef ild]l deatléd. above, wiEpjeim the

i ndoor envir %gs@&ngegyh%éngssgat %me@%%%d'c%gpte% [c@mpaﬂ%\%g v@h@é iz -

if means for partitioning 20the first room and second room ar
present, the b%f%@??@n@%@tﬁéaﬁsS@@ﬁﬁﬁﬁ@@s the far-infrared enlttlng

subst ance. 17}[ﬁ%]1ﬁaode%9%1%6%%%%%”%%@&%%%&&& 1§%§tem
according to [20] above wherein the partitioning neans op en|n

and cl 08i ng ne@Rerding to gpy| opg PEddos éRV|ﬁéHnéﬁ¥ﬂ¢bgmhﬁnQﬁf

system accor diag-t 8f 2a¥c@nem®k sk ¥l t4,0 olF2 thcaave.i nhenaian eaftlﬂtqaﬁ}
one of the articles in the i ndoor space conprises the far-infrared

emitting substAREEaNSB[ 23] VAR PRAESF2ERVI-ronment regul ating system
according to [22] ab@yeAnvmﬂﬁebm theiabhinehe ir$gan aaritneclsy safem

furniture, beddln clo h oor i_ance, .int rlor ur.ni shi ng
or storage door< ?5 219 AR° ﬂggé V|roﬁﬁ§ﬁF e fliCatit §9%?%ﬁﬁé;
35accordi ng t@mLQQ}vabpvef wher éam- uhérambdcbmuﬂtumqﬂambstanﬁaxis 0.9
tabl e, desk, ﬁgg bl anket, bed wear, pillow, cushion, mat,

cur a?n [e

partition, cloth or bed - 7 - cover. ~ [25] An
i ndoor enV|ronnentEkabuhatanogyseewﬁa©@mﬁ@¢ngagmL@ﬁﬁn@uﬁyﬁtqmj to

[24] above, w@&ﬁ9r5§n&569 ARYrSQQ'éEe (hhec %”%ﬂ%?”%%@%é ”ﬁ%éﬁéﬁﬁ?ihe
space wher e umans are active or livi ng, a close space I n
articles are 5P@P@E BRIEXREbEEEHCTATaloBEAbSFacORGT Hinsedingy Tof

ani mal ssor a £ﬂ19§§9e§p@1§§tf9ﬁ gt 6aBsRANkeVeRisCleSotal sur 8] a%a of
envi r onment %ulatlng%g sten1accord|n to 1%&2%&ha ove, mhereln t he

cl osed space #h Wafeh hufans 576 é89?§e36?al & R | dk st dde

:c n al separ at ei ot gnpfgcdwstkua%uha@usmem@@roflfsl aecadrceducat i onal
acility, a sports ilit a library or a

envi r onnent regula{%ﬁg §9s¥%ﬂ985c8PHF%8npgnf5F5§P%ﬂ&%ﬂg 4§ﬁ§%ﬁn t he

cl osed space zocahithgatdi ¢k ésahpeest ghededn éxXhirsiatned ficsr paottagedning
space 5@ a “B{ﬁQ°H§§st r?@@“ﬁﬁﬁesg o8l %é%hb'&'oﬁ %%%%1 {the

[ 28] An environnen i ng systen1accord|n
wherein the tpaﬁc‘spm@nmgnI@eénsscamprlses the far- znfrared emlttlng

substance.

[21] An indoor environment regulating system
according to [20] above, wherein the partitioning means

25 is opening and closing means.

[22] An indoor environment regulating system
according to any one of [1] teo [21] above, wherein at
least one of the articles in the indoor space comprises
the far-infrared emitting substance.

30 [23] An indoor environment regulating system
according to [Z22] above, wherein the article is an
article of furniture, bedding, clothing, indoor
appliance, interior furnishing or storage door.

[247 An indoor environment regulating system

35 according to [23] above, wherein the article is a chair,
scfa, table, desk, bed, futoh, blanket, bed wear, pillow,

cushion, mat, partition, curtain, table cloth or bed

—



20aut onobi l e, railway vehicle, ship or aircraft. Advantageous Effects
of the Invention [0011] According to the dmvention there is provided
an 25i ndoor environnment regulating systemthat has good energy
efficiency and a low difference in tenperature distribution in the
vertical directP¥Rtof indoor space, and that does not have the

probl ens associ at ed [ pb hAﬁomha@broa‘anamrahﬂhéh@% Ml Da € @g Sk Heem

30[ 0012] Accordlng to the inve tlﬁﬂet erg s al so provi ded

t echnol ogy for2FEGERAPENGCI POV ngRen9t r bnmeht s atl | FRPWY (el el 15 used
radi ati on frombabegasacenphesengiebohdhogiang theséd kepadd Bidéed
Descri pt%on of _the Draw ng 5'001&} . 8 - Fi@. 1A i s, a&aﬁg}h
showi ng the eniS870Ft 5 5roparty Wt hi¥elPect FHOTRNeFmyt nih 1

Zr 02+Ca0 fil mathcléB eseasgoaph showkhgbibed eni s<sl<»'$éc§( spgbaxpserfqa:

with respect t re H g%hanfﬂa an, AIZnggégg fléé% f3r té%?%ﬁ?
illustration of “an en I men an” i ndoor > envi onrrecf regu
system accordmghiolehe i nventi on. Fig. 3is an illustrati on of

the fl oor structure € i
an illustration of e colgl |ﬁg¥99}ﬁum di ?Q?%‘I‘a%fhfc%; ‘TZET %&e o I t?ft
shown i AOFi g. PZ25] abOVFt gWhﬁBeiIS ﬁlhelqll@%@ atpage ofn thiel ¢4 rhumans are

structure in ti‘@tf@@'bﬁgig@bﬁ'?‘ %fal@goggal@ﬁa@é il dbadafd Gr S 1S
an illustration of the wal ructure for the enbodi ment” shown i n
Fig. 2. multiple dwelling house, an offlce, an educational

facility, a sports facility, a library or a shop.
[27] An environment regulating system according to
15 [25] above, wherein the closed space in which articles
are stored or exhibited is a closed space in a warehouse,
a2 showcase or an exhibition case.
[28] An environment regulating system according to
[25] above, wherein the transport vehicle is an

20 automebile, railway vehicle, ship or aircraft.

Advantageous Effects of the Invention
[0011]

According to the invention there is provided an

25 indoor environment regulating system that has good energy
efficiency and a low difference in temperature
distribution in the vertical direction of indoor space,
and that does not have the problems asscciated with
contact of an airflow with the skin.

30 [G012]

According to the invention there is also provided
technology for regulating living envircnments utilizing
thermal radiation from fabrics comprising clothing and
the like.

35
Brief Description of the Drawings

[0013]




Fig. 6 is an illustration of the ceiling structure for the enbodi nent

shown in Fig. 2. Fig. 7Ais ancig¢lustration of the
principle by which 20a heating effect is obtained with the enbodi nent
shown in Fig. 2. Fig. 7B is an illustration of the principle by

which a heating ef Fégt LB 6Bt & me@Pii showhadebediaiEits ishigwh BrPOELEY

2. 25Fig. 8A §stanrkk Eé%réki%ﬁv%ﬁeh@%hPVE%%i%'%rQ$+WQbC%i§m900|ing
h the enb Fig. 2

effect is obtained w odi ment shown in

Fig. 8Bis an illubifatiBnlsf ot HEaBH ECHES by NehiceH S5 icEidh iy st

i s obtained W;ibnt hespabodipentvehewdthn 30F Gn A1,0.+Tiofid i is an
|IIustr§t|on shomnng an_environnent in which neasurenent, was carried
out to denonstrateftfe &f t8cBlof LNSHATERN] §F. an embodiment qf @n 19

is a graph shomtingrt 8eviestuhestofrelhie a833agasysem@taccordindit® thk is
a graph show ng data for the cooling effect obtained by absorption of
far-infrared TRyS"'Fntd: - 9 - the indoor surface structural nember of
a room Fig.F1ig.i 3 aa bhl udtinatireanieh afotther Frdvadigmnictofreafor

i ndoor enviro n LN te ¢cording to the invention
5Fig. 13Ais a o%méggaﬁg%kaggg%ﬁlﬁea?lgédgation devi ce. Fi g.

13B isla_front_vieﬁigf éﬁcbbdﬁheaﬂlpadkatﬁ@n dévitde:
Filg. 14 1s ancbiﬁyﬁ&p&émﬁiaﬁfggﬁ.gf 'd@v%rteugn:urt%a %nﬁ)o]&%%lanf h8alin in
ce Fig 1 I's e

radi ati on device. an illustration of t | oor
structure forFite émbodi ment shown in Fig. 12. Fig. 15B is an

illustration of the;mal hgstrughure 1f,QkLRegmedicirnts ishown-Jdt e in
12. the cooling/dehumidifying device of Fig. 4A.
15 Fig. 5 is an illustration of the wall structure for
the embodiment shown in Fig. 2.

Fig. & is an illustration of the ceiling structure
for the embodiment shown in Fig. 2.

Fig. 7A is an illustration of the principle by which

20 a heating effect is obtained with the embodiment shown in
Fig. 2.

Fig. 7B is an illustration of the principle by which
a heating effect is obtained with the embodiment shown in
Fig. 2.

25 Fig. 8A is an illustration of the principle by which
a cooling effect is obtained with the embodiment shown in
Fig. 2.

Fig. 8B is an illustraticn of the principle by which

a cooling effect is obtained with the embodiment shown in
30 Fig. 2.

Fig. 9 is an illustration showing an environment in
which measurement was carried out to demcnstrate the
effect of the invention.

Fig. 10 is a graph showing the results of the

35 measurement.
Fig. 11 is a graph showing data for the cooling

effect obtained by absorption of far-infrared rays into



15Fig. 15Cis an illustration of the ceiling structure for the

enbodi mrent shown in Fig. 12. Fig. 15D is.amidlustration of a storage
sliding door structure for the enbodi nrent shown in Fig. 12. Fig. 15E
is an illustratjon of a storage sw ngi ng 20door structure for the
embodi nent showRei AREPGT $prface stppgtugsE pemaari pfudt¥aeion of a
partitioning slidingigoon2stsughui @140tbetrusgdof osnthee eNbRYbIBRLnt oFf
shown in Fig. 12. Fig. 15Gis an illustration of a roll curtain
25structure toaBelﬂggﬁrfSpvﬁﬁ@n@ﬁﬁBdFﬁ%H%aEﬁBﬁmsYﬁt?mg?cﬁ%¥d¥m%.Ui@ﬁf
is an illustrathosnefica.wal | paper-covered wall to be used for the
enbodi nent shown in_Fig. . Fig. 16Ais an_illustration of the
principlg by whi ch glgooﬂgﬁglﬁfgeE?piElﬁﬁtafn%dcﬁi?zh?%% YT Heht
30shown in Figdet2ce. Fig. 16Bis an illustration of the
principle by which a.cooli,pg.effect is obtained wt he enmbodi nent
shown in Fig. 12. Elg‘ EBB lSF?ggr39§‘V%e%nofl?u%?iéé?%%to?aﬁaﬁflon
cool ing acti onde¥i88&t he enbodi nent shown in Fig. 12. Fig. 17B

is an illustration gf _the,cogling. i h di men i

Fo 12 o 10 - p 5o1ate P8 BT EER EPaBlo B RS AT N 0 g 2
t he coollPng ef¢etd/heathesdarbasnndevimevi ew of the col d/ heat
radiation device ofrihe esRodLnEnl; ofuffacddn & Oind%isoR SrARRue
showi ng the rel ationshi p between 5the fin tenperature of the

col d/ heat r adi B®¥ ol @evreedinent hehdgatinabiati bh- quantity at 5 wal
sections, for the epbgdi mept;ofafi g11d2tration of the wall structure

for the embkocdiment shown in Fig. 12.

15 Fig. 15C is an illustration cf the ceiling structure
for the embodiment shown in Fig. 12.
Fig. 15D is an illustration of a storage sliding
door structure for the embodiment shown in Fig. 12.
Fig. 15E is an illustratiocn of a storage swinging
20 door structure for the embodiment shown in Fig. 12.
Fig. 15F is an illustration of a partitioning
sliding door structure to be used for the embodiment
shown in Fig. 12.
Fig. 15G is an illustration of a xoll curtain
25 structure to be used for the embodiment shown in Fig. 12.
Fig. 15H is an illustration of a wallpaper-covered
wall to be used for the embodiment shown in Fig. 12.
Fig. 16A is an illustration of the principle by
which a cooling effect is obtained with the embodiment
30 shown in Fig. 12.
Fig. 16B is an illustration of the principle by
which a cooling effect is obtained with the embodiment
shown in Fig. 12.
Fig. 17A is an illustration of the cooling action of
35 the embodiment shown in Fig. 12.
Fig. 178 is an illustration of the cocling action of

the embodiment shown in Fig. 12.



Fig. 20 is an illustration of an enbodi nent that utilizes the

present invention to regulate a |iving 10enyironnent. Fig. 21A
is an illustration of the cooling effect of the enbodi nent shown in
Fig. 20. Fig 21Bis an illustration of the cooling effect of

the enbodi nent showdd-nl1fi g.s 200 HWSRgfrepRien oanche | psinatpba obf wivkch
heating effectnal R empedismit showed L 20 in vieyFb8 t19€B 1S

an illustration _of the Heating effect of the enbodi ment shown in Fif’g’

20. 20Descri pEPA/brEnFedineReR qoors of the gmeodhmepr of Fig.
envi ronnent regul atriiRg s¥stiemOfgAhd idneNtdPnis PLoyE degds M b b @veen
i ndoor surface structural nmenber constructe f a 25mater| al ,
conprisitng a FaF- ifAfr &CE8RSERTHGh P s JPst HREANRAT et 52 bher aBRbEER and
far-infrared cagshand hasiiatfianr igfamared, e ssiwdly ©4cOibn®f for the
greater, and . a %OOlrf ang@or heati ng source having a cooling
and/ or heat i n§SGFFEES O ted'of a material 30conprising the
sane far-infrared et i20g isulst ande: s dthieorf ay£ i and r atileskd anedt i figat
subst ance of Eleeliir%%osort seurf%c%nsct ri%(%;eurtailonnecng)eré a{ld wher i‘rrl. when
the cooling stFfacé&=st tie PESHS g Lourde 35 CoolTH " The Tar Y HiY ar ed
em tti A substamceoofmed5t.he cooling surface absorbs the far-infrared
rays emtted by the.far-infr. -t tJ .yhst f .1 nd
surface structural %ﬁgﬁbgrl?k é%(rj%g} qﬁlgg%\ﬁﬁt%%%t?%gf%% f%glge% ox
the heating sbbrcempodiganéd shche fiar Hisfrai®d rays enmitted by the
far-infrared em ttipag subst %%C%nOfi1tlrﬁf%t*1%3ctﬂd}9_o$£”€ﬁé?ec@r5fiﬁ<§’5@fﬂ§9t of
by the far-infrared em tting substance of the indoor surface
5structural nEfiBePTPPEGTSTE ShownTH@ iFidoor?&urface structural member
i s congtructed of stiene200mrd sirng 1a dArduifdrared e thdHg: sebst anee of
(described in ﬁlet alﬁo bel ow), or it .is constructed of a
the embodiment shown in Fig. 20.
Fig. 22B is an illustration of the heating effect of

the embodiment shown in Fig. 20.

20 Descripticn of Embodiments
rool4]

The indoor environment regulating system of the

invention is provided with
an indoor surface structural member constructed of a
25 material comprising’a far-infrared emitting substance
that emits and absorbs far-infrared rays and has a far-
infrared emissivity of 0.6 or greater, and
a cooling and/or heating source having a cooling
and/or heating surface constructed of a material
30 comprising the same far-infrared emitting substance as
the far-infrared emitting substance of the indoor surface
structural member,
and wherein when the cooling surface of the cooling
source 1s cooled, the far-infrared emitting substance of
35 the cooling surface absorbs the far-infrared rays emitted
by the far-infrared emitting substance of the indoor

surface structural member, and/or



10material including a far-infrared emtting substance, or it has a
filmconprising a far-infrared emtting supstance. The cooling and/or
heating surface of the cooling and/or heating source is constructed
of stone conprising a far-infrared emtting substance, or it is 15
constructed of a matBfPafhenbpabing &UFERCENPF aflesl patinmgsource is

substance, or htat8qconstrestednefapefii LAy sompIisidh @ £186 - # L BB G rad
emtting substance. [0016 According to the invention, "indoor

surface 20struBPurafPHefPeftanreters tocamehbed THFITR Pattalpforped by

surface exposeghinrarchnsedrspacsiWheng thesefnvid ATerte i SnddbPSurface
regul ated. The cl osed s&ace ma¥ conprise openi ng and cl osi ng neans,
such as a8 door SbFUGFREBW, "EHAE  al | ows communi cati on between t he

i nside and outside. [Fbe525typi cal closed space is a building roomor

hal vy n i DURRLS Lt O BEE- 0L VG A0S, LDSEE T, Lo B

menti oned spaces in
exanpl e, war ehofisetoonensompr dDslitcd s hbac-asesraredrdmnexhihy t40rscares) ,

rooms for bree?&%‘gcﬁbé@a{'ﬁ ”@ééajff%éjﬂ&ﬂ‘ﬂ farm.ani el s, . and. foong.
t hat house vehrcres ior transpori of persons or cargor%au onobi | €s,
rai |l wayliehi clresteshipsinal udiag ta abalr t hef tad k&) . erFort imd oy tranws, clor
humans dwel |, ical e I ] o} face C . renber s
are nenbers foir?rlpllrllgémzl ?ﬁgﬂéfg%gg%l%ei iérrll £ aces a?rslltdééjléong{r@t}laﬁs

(bui | di ng mat e?a$EINCEPent iy 2Rl B1DsTHY ¢4 hateng ssukp IRy doomhs,

paper screens,-shi 0hHd=00055 Bagk 108 dbke)e W Abnst dderedrS UL

on wall sections and serve to partition the interior and exterior of
roonms, are al sePTheleted 3 nfAfel Roreest BT hidybrs e st dttud sl

genberzwljndl()p%gxsm%@@@e@;wq uﬁ@&ef@rbﬁiﬁcm@md rmlﬂgie—l dmmeg;g _
oors 5and sliding doors for storage,. that are instal]|ed as itions
to rooms. Wiert A StorAgERONPAFE meRt Hdded Ci%dsatrr“d?d:rﬁci/\/rfb%éa Al

envi ronnment i scémpbiestegud af &d- hadrarad reetitrien gudutds dan dot
conpletely partiti oq(g@lé];omthe roomby its swinging or sliding door,
t he nenbers of the surfaces of the storage conpartnent exposed to
the room are al so ifetemédhaste ndooriswtaics st'rinstagmalsurerer s.

[0017] 2q structural member" refers to a member forming part of a
surface exposed in a closed space where the environment
is to be regulated. The closed space may comprise
opening and closing means, such as a door or window, that
allows communication between the inside and outside. The

25 typical closed space is a building room or hallway in
which humens live or are active, and there may alsc be
mentioned spaces in which articles are stored or
exhibited (for example, warehouse rooms, product
showcases or art exhibition cases), rooms for breeding of

30 animals including farm animals, and rooms that house
vehicles for transport of persons or cargo {(automcbiles,
railway vehicles, ships, aircraft and the like). For a
home in which humans dwell, typical examples of indoor
surface structural members are members forming wall

35 faces, ceiling faces and floor faces (building
materials). Opening and closing fixtures (swinging

doors, paper screens, sliding doors and the like) which



One or nore of the indoor surface structural menbers are constructed
of a far-infrared emtting substance that 135emts or absorbs
far-infrared rays necessary for regulating the indoor environnent
according to the invention, or are constructed of a materi al

i ncl udi ng t heafarmpPantghedneniptltli B§cHilocanes, servisaviee fRdrisition the
conprising thenfarsbpf banedxe@bbing Sybsiancerd niydendfided in the
20efficiently emt and absorb far-infrared rays, the far- infrared
enitting substameePfnefudBdors ENe fasGost siGiiged SamMRaifal st

i s preferabl ysgxpasedstouthe rkndeemnpeRace. sHowevar.dd nafeast of heing
directly exposed to.the indoor space, the far-infrared emttin
substange 25i #NE hdl FAdB8r 98arFad s tredtGrfal théivbér Sy Ped & by
a protective dayetibher texasphe,. aweeat ed shichr@geV oS drded ,added to
wal | paper or the |ike having a thickness of no greater than about 1
) that does?neeOBi BRPFFCRNPRY OTRESRH e Wi OF EMAdaeaps =
absorption ofsthectare 80iohrasedotayempfl et f aEritifriasredd efddnt 191G
substance. [0018 he.'far-infrared em,t.ti.ng substance" is.a

sUbst ance t hat OB 4 bF CabiePBLTPaPE MHFared Fape: i ATURAR A% ds
emtti hg substantacesedif bhet héoiragentiooparsmen35skampdadd dareedhe room
em tting subsy ng%t 81 haky akr %%@%o%ms‘?ﬁ'f\é' Ly Qfy %tq_lxoahf HSH S s
and preferably 0.8 or greater. - - Stch a Tar-infrared

em tting substancel@PLlIlusually be an inorganic material, and this

incl udes natural apfe grtibiei gk whaenaksoMials And vmriall0i 0 nempers
oxi des, nitrides, carbides, sulfides and hydroxides, salts such 5as
carbonat es, aeFt ReRFtEBRPBUNELT 8r ABr(dodbire esarid)tt iswardtange that
wel | assnat urah: ¥8t 6¢i ahsospshras-saashekls raMast dflsdtfy argd
emtting substances for %ge invention are ceramc materials in the

wi de sense (iTo7ganfe fatlfi APEO8EhERERSRTRBLaPSFO SN Drigardite
mat eri al s or iDosgabos, natesiral cdakicvedtedbstrances trmyi Al sodieidised the

It they satisfy, the.aforenentiened cauditlons Lo @USY MY conprising

—infrared emitting 3u
the far-infrared emitting substance. In order to
20 efficiently emit and absorb far-infrared rays, the far-

infrared emitting substance included in the indoor
surface structural member is preferably exposed to the
indoor space. However, instead of being directly exposed
to the indoor space, the far-infrared emitting substance

25 in the indoor surface structural member may be covered by
a protective layer (for example, a coated film, wvarnish
layer, wallpaper or the like having a thickness of no
greater than about 1 mm) that does not significantly
interfere with emission and absorption of the far-

20 infrared rays of the far-infrared emitting substance.

[0018]

The "far-infrared emitting substance” is a substance
that emits or absorbs far-infrared rays, and & far-
infrared emitting substance used for the invention is a

35 far-infrared emritfting substance with a far-infrared
emissivity of 0.6 or greater and preferably 0.8 or

greater.



According to the invention, the formof the far-infrared emtting
substance in the nmenber conprising the 15fap-infrared emtting
substance is not restricted in any particular way so long as the
menber conprising the far-infrared emtting substance can emit/absorb
far-infrared rays, §ﬁ§htﬁpﬁ@&FléiéﬁﬁﬁgsemﬁgFﬁﬁé §8bp@ancst Bhé) usuvally

conprising farpentihared @ttt Rgcsubstianeas, tABEDERE 1 20eSOARELISENGand
far-infrared enlttln%,Sﬁbstance particles, powder or aggregates
(these will al 86 B&-CdtefEvEryY SrePErRéd £O%a8 S parlPiel 842§eSand

menber s havi ngnfiat-<idekr, acedbedickt i Bglgtbstanaa hi/hesxifif9]19%alts such
25Accordiing to_the_invention, "stone,conprisin far- infrared

eni 111 ng SSubst AiCEATPE A TEg) ] AT AnEBria) COBREUGEA L BF TRl UPLP By S21ts)
artificial inorhanteoaignt esi aklland hbtugsallsmaktkyidiedsashazpanehsharls.

tile-shaped bujlding_material. mles of . natural stone there na
be 30nentionedhaggn??g,EgggngdgﬁﬁgfﬁgHEigggsgﬁ?F??ckQFI§Q%rbﬁﬁ%%%“ny
stone may of ceuersechbemusedadsruelk. iButhdi njdeatental $isochamse

artificial pan : t ol | ma I . consi
ot one. [0020] TBASEOrdnG Pl P TRt oh A Fraf SRTAf TRcl et by %
far-infr&red eproenhg Babsraadedersvadnatkbstancesnraynihgoabe used if

far-infrared eﬁhéki@9t§§?§t@H%eaéérgﬂéﬁt95né§ecoﬁgﬂ§%&ﬁQeﬁér ,
conponents. The far-infrared emtting substance 1n this case is

typically incl 88&8Sa¥lfdtural or artificial inorganic material
particles in a prodgetbeningt ebi ahef Ohvan:i BHOOFLEUFEAREL BT FRET g Al
5menber and/or . a frod ction material for the cooling and/or heatinq:
surface of a cbBffAgeLobPeatand/ BrPREARFRgLRotiie e lpRD 1FOP F5 1 the
conpri silag a faar+dhiraseddesint tthgglOsubsiancel s accor e fgriocddein any
invention is a fa 'nirare enit%%gg subst ance filmforned. on

3 d th |
surface of an PRAGHTL0F 438 SPrHetarar nenbRrTIOT: Coonthte Wi/ T far-
heati ng sour ceinfherédl emtahibe $obseanby coatemgtfdesdear - faf ramedired

emtting subst o] h Lre €. r iate
filmformng t%%ﬁ%fq%%? ?%Egéégn%fgﬂgi%%I%?%%%%?q%@l%%%hpgééﬁ%&aying
or vapor depos¢eRPhAisengaiavDinéeantqueni foi22] swesorniier), temkibrrs

invention, the darsibingredr-infrared emitting substance particles,
powder or aggregates (these will also be collectively
referred to as "particles"), and members having far-
infrared emitting substance films.

[0015]

! 25 According to the invention, "stone comprising a far-
infrared emitting substance" is a solid material composed
of natural or artificial inorganic material, and it is
usually used as a panel- or tile-shaped building
material. As examples of natural stone there may be

30 mentioned granite, basalt and the like. Artificially
produced stone may of course be used as well. Building
materials such as artificial panels and other solid
members may alsc be considered stone.

[0020]

35 According to the invention, a "material including a

far-infrared emitting substance” is a material containing

a far-infrared emitting substance as part of the



20em tting substance of the indoor surface structural menber and the
far-infrared emtting substance of the coaqlj ng and/or heating surface
of a cooling and/or heating source are the sane. As will be explained
in nore detail below, the indoor environment regulati 25syst em of
the i nventi oncapFEizesra FRERCRENGS - | n Tk cﬂ@lheatfﬁarl%mfgf@ﬁi‘@@clMS by
thermal radi atj,ga:hel-eeen idant 'c%%l ﬁcﬁrﬂr&%ﬂt mmd@&féglmzal

t han bet ween non-identi cal nol ecul es, equl ati on of an i ndoor
envi ronnent i SLadEGABLCIRAd IBP TORE It giRtertiasi eyt HeltS B 4 ransfer

by thermal ragiahi:enibet weertihe imdoeh sWdRee sstfﬁtréérrs?drt@tmeat and
t he coolrng and/or heatrng surface of the cooling and/or heatin
y

source. I n orBeMPeEr ApRgC §t8mQQUQH%QWr%ﬁ%ﬁq%ﬁttﬁ?@n@ﬁ?n§09¥kﬁg

desired functana/otrheeetang, shirfiszeneFessagpifiong &auhsd anee/ o theating
i dentical 35npl ecul ar species to be present in the indoor surface

structural mefB8F“&nd the cooling and/or heating surface of a cooling

and/ or heati ng souﬂ@éZlbetmeen whi ch heat - 15 - transfer occurs by
t her mal radiation %ga 'E% t%l%q% tian, ]éﬂe ar - rggrared
enmitting substance of ‘the RAGSH &0 ace ORI et hd t he

far-infPared ewbttangeSubstamciengf tichéheodinveg tard! ors heeaffa gl rsioue o]
Suhich are coppesedngf Sidentical smbecular. species, Arsefarzed, to

as identical St an term enti ca Specl es neans
t hat one subst%‘ﬁ@@rt Rat fagki bitrsic uFedpaempegt oefrnqqqlrvgrcabwi/mW

far-infrared rlexelﬁgdseaece fa'ﬁrh'enffr1§ErteQ:a%mb%S'f\Hrtn}écbe3Q &@Jlrgj e Ler
and 1lOpreferably 0O reater (for exanple, the far-infrared

em tting substahcelfEadernCrA ttAdGorURFRECE Y GAraurda s abesyr e by

anot her ssubst ancepphabrexhibitt 3 ra rRr-QRE gtyte@fhrerqttetl r@@@@&z@m a PVD
far-infrared g%ﬁgand has g far-infrared em ssivity of 0.6 or greater
a

and preferabl§ 1§88 SHFBafér SPERY G S nfPaPdd BHITS WP Buldst ghde’P

used in the coethnggand/ or heating surface of a cooling and/or
heati ng source) ar e, b ticaI on the nol ecular level. The term
"nol ecul e" neans a grou of atons bonded by chem cal bondi ng. Thus,
the term "nol ecul eAcasrdsed her 6h20iinclendesncr y$teal fsa of i mirwereal s

conposbhg natar@tt%gn@u Eorexampl @yl %@to'o%a'sgpﬁt[%rea'sscﬁfafetrtgaz

simlar elements rep ace or made into a solid solution are
consi dered t cupBP8nbandnEbs dRrrdaatiecald wolleddngr ssecianse Nt urtt

mnerals are genesall xne%rpoath@tlgnett%&%% COHMROWRASL, i rZpaifh/or
differences in the crystal structures of such conpounds W || often be

found on the MR HRE0PPELFBVEFE 8BFeRalMty oRSt Méilrl INScAFRIRINEG He
mineral. Everdfe S@ehacaseetohovvemer an@omrnehwlr@arméeﬁt otH Jlrammrtdte

sane p%gce of orl fﬁté be an aggreg ﬁ W th essentially the
30conpb3i tion %% ub8Bant¥SBf 1&8sBhti'alry thé endh 'ih whic
heat transfer occurs by thermal radiation between
identical molecules at higher efficiency than between
non-identical molecules, and regulation of an indocor
environment is accomplished by the high-efficiency heat
30 transfer by thermal radiation between the indoor surface
structural member and the coecling and/or heating surface
of the cooling and/or heating source. 1In order for the
system of the invention to exhibit the desired function,
therefore, it is necessary for a substance with identical
35 moclecular species to be present in the indoor surface
structural member and the cooling and/or heating surface

of a cooling and/or heating source, between which heat



nol ecul ar species, and therefore the whole may |ikew se be consi dered
a "substance of identical nolecular speciesh.-[0023] 35Wen inorganic
material particles are used as the "far-infrared emtting substance"

in an indoor surface structural nepber or the cooling and/or heating
surface - 16 LTBPS3SE06FFRESaRY/ bRrekBatli rgdsdbiee; shBSPEALRS Bt Here

than the inorgankenfabari ahepacticherwirbl ssuatlygbeusopPERsENSF aghe
"far-infrared em tti ng substances". For exarr&lze%%%men t he i ndoor
n

surface struct uP4PorerBafare FoFheb 6! phelp taf nf Ay i moF R ¢

materi al parti ehestasgt bebbaanceknbratrd e€sblindgasSapst ansLring gte,
t he cooli.ng and/or, heatin surfgce of .a cool'inlﬁ%fnd/ r heating source
I i

i s coated with"a'EBaft ig HEPEFFEI CLohPristng Yant 2 natertafs are
particles as theféareciintranediéantticay d0ssbstance, Thdeténargaddtical

material particgl he "far-,infrared emtting substance' are. ...
copresent Wit hﬁggé?gg% egp?%ﬂ?ﬁe Iﬁ?%%%erh%#n %?%d‘%‘?b%%%%%eﬁf%ti%}ﬁ?éts
coati ng mat erial propestighotasesttihe/substlance st at-him £ tdaad | noy gamicc
material parti s.akso.. p i 1 i tting/ i one
dogr ceof far Thfrar oo Bnea B LRy o R RSP hned
Accordi A§ to theefayentyoh; 8 heneveratehe (phenoremole whghebia heltfrared
transfer by thepiel;radiabl oo, et yeen iﬁeé‘ﬁ'ﬁ?%oé@@&f’f%es Surad

carried out at notably higher efficiency than between 20non-identica
nol ecul ar specT®8PEE) LRRH| 2RRC12D TRATTIMEE riohat pRribred dyproperty of

subst ances t hatmat €: ROFa69PBnd Of Dot ththerdMdeoys sikd ages sf ructur al
menber and the, cooling and/or heating sarface of a cool i ng and/ or

heating sour ce" P& %Y TRt 55 h hiFfe? T of - hedf i Gidt et dirfd ot e 0- 8

25i nventbon. Consggpendét y(thiel &fentesrd fed hanifarnd Musgethemiddddn

subst ance" in the exgi?\?nati on,of .the Jnvention egr(?c/)ﬁ/i ded b]ce#ow arde to
<5ith ©o

BRCELW IR TR Tt ed F S5 {8 SIood §nd/or

i denti cal Ssubs‘f Ance?
greater and priedzrablysQuBcor greatdsntihat) arre domonl ¢ ot hldded .

i ndoor surfacem.}%(%)sééﬂ&tﬁ-;\@ie er, and tg]egr(ccgﬁ%isf{]lgna?;%%ﬁ%ba%]‘%%& E%Ce a

surface of a cooling and/or heating source pro
resonance pher@membre bfogiderad arTihr dtheort e veenl daelit'| cad used here

mol ecul g Vi a ﬁ%@ﬁi&@ﬁ%fﬁﬂ&l%’%’ﬁ%miﬂ’@a&% | S Al &tk BBl oW one,

However, this does not apply 35when i1t Is clear that” the reference 'to
subst ances t hat®®erf¥271absotdEHarca hfHaret Fay e Vi cultelsl & ssicasess

other than therafodes@nist anede "fadc infdaried Mididig are considered to

be substances of identical molecular species. Natural
minerals are generally composed of numerous compounds,

25 and differences in the crystal structures of such
compounds will often be found on the macroscopic level,
depending on their location in the mineral. Even in such
cases, however, a mineral carved out from the same place
of origin will be an aggregate with essentially the same

30 composition as the substance of essentially the same
molecular species, and therefore the whole may likewise
be considered a "substance of identical molecular
species”.

[0023]

35 When inorganic material particles are used as the

"far-infrared emitting substance" in an indoor surface

structural member or the cooling and/or heating surface



substances”, or when it is obvious fromthe context that it refers to
ot her substances. [0024] Wen inorgani c-matser-i al particles are used

as the 5far-infrared emtting substance of an indoor surface

struct ural rrenber and_t he cool,ing and/or heating surface of a cooling
and/ or heat i ngt s%u‘?%%l1Pﬁeaﬁ§/f°lrcp§a§tl?@s SENE CEhafE® SHR G ey be-an

the sanme or dihéeigptgathe gentents ghrihelien@rgani.guFatief i copresent
particles in both the 1% ndoor surface st Ei)uctural Jrember and t
A KR dgen

cool i ng and/ ot® heg?Fnij GRFSCe °BE “H1PGoPIURS “ARGEST - he O G*EBt

not need to behequadiooAl so;:fba/aenstlﬂacltudaqr methfeac @ sstfioteddd al £ Ederer
forms a.wall face and a ceil face,tfor exar]’[;%fl andlrﬁﬁg i
materiaP partTe ’é%l%?'%gl%ﬁﬁ% &8 B8 ER&FaPAhfrdfsd °8 %
substance, thenpasted| emstzeésgandbshapes, ofort lwé eparthiec loes> lafnd kend/or

far-infrared egyitipo substange oncihe wal | foce and el ing, face may

be the sane or di ren suc cases thé'i organic
particl es areceaided vothhe pdbong20stefraed sorgpetigrial mewbarar(ia

bui I ding mat rlal,fof ”Fﬁgtﬁl%?e&é"ahg Eg%eéf%?;iég‘%lljar@@ %%&%Eﬁ&nh' S

exanple) to a content at allows the d heat transfer
t her malUr adi a%%ﬁt@@weehhﬁdéﬁpmamﬁnmééelranalsp@e—fitéf;l@@c@rajuw t'dar-

the inventi Onmﬂ_f@réé?néﬁ@{:%lﬁf; E—:H%s'cBﬁ(:@an'a%e”%%%&'e%kan%mﬁrﬂﬂ cles in
the building material formn e wa aces and the building

material for ¥ ¢hetes; Fﬂnégﬁaé’éé‘sﬁﬁ§ Bé HECSINE OBP @i ftet et .thhe

same al so appté£siti® haeeganic mahegliah pakkisGl eheolkubatdnddarather
emtting substances in two

|1 faces. 3Q[ 0025 ,
Ot or o e Tp G ot R el Rk S PRG S aCHerandse. hay HETRRRFGiES of
the intddor susdioceistyaosuebl noesbre aadrie@ tohfefca@elmrfg:aamﬂ Mays, as

heating surfage of cool Ln Lor SQur ce, V\hen t he
far-infrared e%?t%%r%%stgﬁ ggéggl S onecetswo or r(r:t())r%ilcflgf & ente

stone nateri alsvemlyiahsohbeeused thecphbmnmelrl@n fvoereby inedoortransfer
surface StrU%yr@%dﬁﬁe{»a%aEESnCBQWQ%\ﬁaE%ﬁE:Lf*}%?r_t 3G ST AC e e s

cooling - 18 - heati ng source ar-infrared emtting
subst ance cons? starbicfnorgantcrabfblyahigdetri eifés clanmivktilye dfetwaen

or noregodi ffefent; fypescol hBPLGANLE BREESK A i@aﬁttllqlﬁ%cﬂ%do%@:eckhe
In either case, so long 5as the conbination of inorganic materi al

particles in Ihee |1?1%1366‘Pr]§ﬁijf B¥esubPPhePGral therbercah®ti KO &o both

material partiied eﬁmﬂ@othgu@@@bengt@ﬂd/cqn:aneakm@;@rs@hﬁa@leofcoaalclcr@ i ng
and/ or heatin urce age t he s? t?e sane _¢onbi nat,i on
¢ A 2E55pe0

i ncl uded), 2 RYnsth8r 84 a cooling and/or %eatlng source

is extremely minimal or negligible according to the

25 invention. Conseguently, references to the "far-infrared
emitting substance" in the explanatibn of the inventicn
provided below are to identical substances with far-
infrared ray emissivity of 0.6 or greater and preferably
0.8 or greater that are common to both the indoor surface

30 structural member and the cocling and/or heating surface
of a cooling and/or heating source (substances that
produce a resonance phenomencon of molecular vibration
between identical molecules via electromagnetic waves,
which is explained below). However, this does not apply

35 when 1t is clear that the reference to substances that
emit or absorb far-infrared rays indicates substances

other than the aforementioned "far-infrared emitting



10"identi cal substances”. [0026] The inorganic materi al
particles as the far-infrared emtting sdbstance included in the

i ndoor surface structural nenber and the cooling and/or heating
surface 150of the cgolin ,and/or_heating source ar resent therein . in
amount s t hat aFFBﬁ/?ﬂ@egesiPEdWHEEtl%rgﬁs?%Vl?Bst ke pHaR e EHerimat
radi ati on betweenrtherkdeat beakrmolieetubacespeci es. | ndoor surface
structural nenbers §8§25?0|in9 and/ or heating surfaces of cooling
and/ or heating 20sources"are usually fabricated away fromthe

buil ding site by di #fhenentosgpplicensteandl apertianspoitedutsadthe the

bui |l di ngesite v LLdLn I Ther ef or the
i norgani(E:S mat e?%gr@fgg?gfc?eéggg ?hé %%n’?%%l%?%r??n lf?alr%dé%ﬂi?w%%ce
subst ance i n therundovelsuefhihes 2564t tuet ceal imenbed/andh¢deinpodinipce

and/ or heatingosutfacs: whi! .Hayat! yobeiadded bye ! hen O ACI 101G, o

supplier or construciion tonpa n such cases, cont ént” 0
i norgani ¢ nmat eri'@l SpaPEs chesbasithay fae - Find roaree @nidifferetbst diice

is the anount ©fnioQfgapkcenat enbalapas theles: 3Pincludedd ntheen the
manuf acturing materials for the indoor_ surface structural nmenber an

the cooltPng antPePOohedtf hycouftaceterah wydts hpamdrr Frating vlioge

by each conpanyeatdheyi $@F gadk Cofbd efbdl i RArdd&) &r oM €My i dbdhe: do not
materials used to_ formthe indoor J§urface structural 35menber and the

cool i ng and/ or" et FAgPSuTFate: cai Ber sBtestifiel RNt S e ary for

effective heatstransiesl hyediber nbbrmiadi atd on BeeOrfhdcr teeihithg face,

i nvention. The amount - 19 3 degends on tq§ anqgnt of, heat transfer
required for the" destPReartiditiatIThet iy Hd orPHeat T if t he
area oflthe i retgorowan fagetist r et viaf ravend exmiand ndeswdod d mge ,ardieor
heating surfa : t 5 h I B
radi ati on, ang?aoﬁn t %&t e%%a}grr?ad\%kg%ﬁ}%ﬁa%fr o%%ﬁa?stlo&?%eoeg e far
far-infrared ewirdrga stibstiaine sigeetanee tdve Weastwlhdasgeriderniling
described bel om@ wignid iantsahd ect yased.ound 48, iErganine

material particles as the far-infrared emtting substance were
10present in afAFRMC dlat@rlehsta At \ilps miheddafbdic g figgeor

structur@l mendersdmd efdalcird hendmiey | @ Form ngy the Golli ng apdigor
heat i ng surfacq%eedg{na%a re desirabl e effect was obtai ned when the

amount was at %S GN'Y Hee o i Ffu, 11 Hd i ser@™a ft e t he
15cont ent whercarsieng: ittortgadii cowateid aleparfdd ¢t asdfer by thermal

radiaticn between identical molecular species according
to the invention. The contents of the inorganic material

25 particles in the building material forming the wall faces
and the building material forming the ceiling faces may
be the same or different. The same also applies to
inorganic material particles of far-infrared emitting
substances in two or more wall faces.

30 [0025]

Different types of far-infrared emitting substances
may be used in the indoor surface structural member and
in the cooling and/or heating surface of a cooling and/or
heating source. When the far-infrared emitting substance

35 is stone, two or more different stone materials may also
be used in combination for the indoor surface structural

member or the cooling and/or heating surface of a cooling



far-infrared emtting substance is determ ned by the maxi num anount
of inorganic material particles that cagngg added to the nateri al
r

formng the indoor surface structural ne “and the cooling and/or

heati ng surface 20of a cooling and/ or heating source in practi cal
ternms, and itand/nothpattngukankyer estihiett ethe( attt ienar 1 windht tiorg

exapl e, bei ng.possible_bn theor ). ; Howewer. . the meximum amount, in,
practice may be det &f i ned 6y £he hanafgaﬁillgy of *the Brateriai®’
form ng the imtoonrsurfatec2bst muckudalf frerndr tapest lnd dowtrgwniand/ or

heati ng surf . 1 he N apd/.or. _heating urGe; th
met hod of prgﬁ%%?%bé?h%ggﬁégggssﬁg?a%g E%Fgétuﬁa e%%%ég %%%F%:%? long
cool i ngSand/ o¥s hekat | agmbantaden pO0027pryeAdcorditiegitd tiee tiimnderst iignthe

several diffejent,typg fQEeSE*Ei&g%‘Eél”T&ém %8N he ysed Lysi NG, several
I de th as

di fferent substances t%at are ntical on the nolecular level”
t he i norgani cPaeterlas parthel egodinghanfd o hfepalad emnfidgr of a

substance. |n.ddi sn5as8q/bRensalenfl XbUrec0fh r30iner GaRiC MaiLrdAle
particles may be used for the indodr surface structural menbe

roan
t he cooling éﬁﬂ@%n%%h?Pﬁga§8r#QEéuG?dﬁhetéﬁdl@ﬁ& &ﬁ&Q%dQﬁ%ﬁiqﬁgbe
sourcei1gThe =i 26hti€ontenbscahckBe.inorganic material particles in
the material s fornbgg %Ee i ndoor surface structural nmenber materi al
and the cooling an ¢ eating surface of the cooling and/ or heating
source in this casehareénbirgpnesentedraslt he rtrdicak sapBunts afad-hiegeared

di ff t bst i h i xt i 028 . i cul
oxampl o dirab e one xoapacaiey pECTLh AN fbe dassP S Midase
struptural mmmmMCE@dalheembeoohhdgtaadboplh@@tbm@/sarﬁa@aﬂﬁgtﬂurface
cool i ngsand/ or¢ hegl | 980§9chsnﬁ9o!:°|¢18a%§ I?h%%u%%t al iy %g?es%fnﬂ*[hfh%re'n
| par 65 For “ex mpl afirs of

identical inorganic nateri tic . a e, t type
i norgani ¢ materizhowaisi chatakrdhevniebdegsa@d heatf itremaddy Fadake

(indoor surface: s rpet bhakmd2menhen) i aRdpa +3eend Hey ReR ii1ar gani ¢
material particle ' alone nmay be used in a second wall face (indoor

surface strudtret L heRbBPRCiGAR | e 1RIRPRL GME THC W richrgiddntmembers and
i norgani ¢ mateséBinpashigbesneayihg ysedaicdst e ¢oolliing and Ar heating

heatingosurfaggtrces are usually fabricated away from the building

site by different suppliers, and are transpocrted to the
building site or worked at the building site. Therefore,
the inorganic material particles as the common far-
infrared emitting substance in the indoor surface

25 structural member and the cooling and/or heating surface
will usually be added by the manufacturing supplier or
construction company. In such cases, the content of the
inorganic material particles as the far-infrared emitting
substance is the amount of inorganic material particles

30 included in the manufacturing materials for the indoor
surface structural member and the cooling and/or heating
surface of a cooling and/or heating source by each
company. The inorganic material particle content in the
materials used to form the indoor surface structural

35 member and the ccoling and/or heating surface can be set
as the amount necessary for effective heat transfer by

thermal radiation according to the invention. The amount



20[ 0029] In order to efficiently emt and absorb far-infrared
rays, the far-infrared emtting substance 52 preferably exposed as
much as possible to the i ndoor space whose énvironnent is to be

regul ated. However, it is not a 25significant problemif the
far-infrared ediepkehadg subshanesoustnet HEEECtkynexaﬁsquh@ré@efbﬂdﬂ@é
space, so long .as.it ered-with.a rot t|v er of np greater

t han about 1 n%lf%gﬁde§5§p¥éClglp§ ﬁ%ngyép Qﬁrﬁ?gﬁxpgye?n h%glﬁﬁﬁ%rOf
or the like). 30p0@8dpor surfihe karucnhraledembettand shbstantend n

the i ndoor suragoost LUGLYLAl SIREDEL 8nd. L0, coll0g and of NealiNg cer

surface of the®cool i'ng an I'ng sourceé cont Fbut es"t
transf er by t heymaheradilarednabébneeaniddent ttal tB&rmal ecatiaat Speci es

according to thO%Q¥QEEEOBf EﬁhnerbXn%PQrQQ”?ﬂﬂ€§%§%e§ﬁ8§€9n89 Sl r

surfaces, or c nents near t Consequent door
surface - 21 In Ebeu@@aﬁamﬁﬁnﬁépeamenhed@@@rihgdaln@ll@w, heat i ng

surface of thesggahfmeaaedé@Eeega&,sggfégﬂaC@héﬁetﬁgn%ye?gﬁﬁc Ofaterial
materials including a far-infrared enlttlng subst ance
e

appropriate t oPREpFEsEft ABhENAetBESAR) 2R 1 bF IR GieS BPaF 2R o6 regied

em ttingosubst gRgeehd theahndeennsusfage stayeturats menbefe andidde
cooling and/or heating surface of the cooling and/or heating source

by the anount SfTtRAEETAFTPRFFAFedBHPET i RYtetb3t aftetp? 88 i or

near their surfaeesngwbhehcaseihfeanseas m@@tlﬁ@némrb@&@ téhdwﬁﬂmore
10t ransfer acc rdin vention ti oned above

far-infrared e ?ff%%igu%gfgﬁg w?ﬁa?bFél?Eﬁ %h?%c? ¥ %Q%%@%d“?%‘?he

i ndoor space bl¢ass presgnt ab ahde@thenfhmmdxotm@omppérrﬂﬂmiﬂ1fﬂﬁﬂthe

contribyte to QSﬁEilg{aﬂﬁé ruQ}’?%hﬁé@%aﬂf‘éj fld P:_%f‘ fes”ta'lsc

nol ecul ar specr es accor nventi on Ferent
t he far-lnfrar@@rehmfrahgdSQMSt%h@@ @@h%@mmc%cb@r@ﬁt@meﬁ¢¢Kby the

invention i s propefhy aﬁ@a%e@fe%@]ﬁgé@;@cf@éﬂéfﬁ{%%iég n&qa% can
subst ance cont ent present on and ol mMmin
surface of theP® mueded st falae DoseFint ufcalrmmb@e aheeore woolder

and/ or heati ngs@ﬂ&éﬁ@@apfmérﬁt@eﬁoé%di %@%@Ilﬁlﬁ%ﬂd‘ﬂ:ﬁ%&@lndd%r
regardl s of $£1ther ihe i nd r surface structural nmenber (defined
0

as a mefber f g 19 e %o%%%ltit%g £ SpdcR {1 @wt%ﬁce‘ﬁ%h
as a room or hahdwey iMoset 25enyiEOTMEN 1 Ss il dited eg,hﬂﬂi QﬁqerﬂSSBO wt%
expl ai ned abovP i S_con tr cted of a th!n fluggﬁgﬁg as far
exanpl e, wal | paper§~GrPa° ?ﬁ%% RIRT T mibrt e Shelet - | reri’g |

or i s constructadimoin aarhcammaxn net i ate oﬁa;,sihgﬂidémmméﬂ ddgneﬂ'se

for rmd from pl cﬁea%sz@ léf(et}%grm érsj[a%nétrrryfﬁqeor r’redl 0001:I dsurface

materi al that al so serves ruct ura
concretedor thetiukeirab memgenasandetmterdlang samdkmrﬁw@m surface

mxture, the f@f-the cooling and/or heating source, or by the method of

producing the indoor surface structural member and the
cooling and/or heating surface.
[0027]

30 According to the invention, several different types
of substances may even be used (using several different
substances that are "identical on the molecular level")
as the inorganic material particles of the far-infrared
emitting substance. In this case, the same mixture of

35 inorganic material particles may be used for the indoor
surface structural member and the cooling and/or heating

surface of the cooling and/or heating source. The



infrared emtting substance content at or near the surface (up to a
depth of 1 mm for exanple) (the content 35represented as the wei ght
proportion of the far-infrared emtti ng‘s@tpst_ance in the indoor

surface structural nenber material) can be considered to be the sane

as the - 22 copoBhent ofepreseamedas d he et ot mlé%é)ni@ftlﬁéﬂe
far-infrared emtting sybstance .in the entire |ndoor surface
structural rre%méﬁrﬂrﬁ‘gér %%xmlﬂ%ét,hevﬁéﬁiot% %Wﬂ%&e SUFF e s + URETR S
menber of themineentilomnids thensicddried; St e cosgoised @frdBace of the
honbgeneous m_xt yre (a_mxture wherein the distribution of the

m
constituent conpPoRant 871 ¢ CColSrant' % FPoigiout” tHE 2ftd 3% Hetber), the
far-infbared espresrgtesdbstsande coténtariourttte dhddarssuifaterent

struct ural ”Eggﬁét%ﬁcrege -%oril_th%ntmi&t%%rr%sse_nt ed as the 10wei ght
e em

proportion of t ar-infrare ting substance in the entire
materi al . When thelPRd8dr surface structural nmenber is not considered

to be composed of shAMpGERGAS I Xl 1] Olq ¢ o BN LDE nay pe

di stribution of the constituent conponents has a bias on
15di st ri but i oA¥efnifhéhgi Aeeitiosn sefr falsiec Ifess Biralhen rgnd tHee
far-infipared eablthggasubst-ance taeRt et Rfcd her inoUsurfacend/or
structural nepber . is represented as the average content (as a wei ght
proportion) ofeRh&NFaFOPAFEased LORTt fiSnd DS AU Thrde it IR t he
surface 20exposeftieat hencrdesr cspatertieia daptitiofs 1 nmar dhisnsd$0 a

applies to the,copling and/or heati.ng surface of the cooljing and/qr
heat i ng sourcglﬁﬁﬁs%yggt 8¢ of* 3 9ratEr f“zi'lteirri‘t‘?‘ﬁucﬁanrgt]tq*?r-,e TR Y
em tting substaadein[ B0Fils25%he If dacenf(iardecd remesiadd ystofudheral

far-inferared 1{ting bst Us for the invention.is 0.6 or ..
gr eat eé? pr eflg%%%?oégao% %r%é%g) gr %g’ﬁ’ﬁ r?tﬁ&nﬁ)rréjfaélrlacblmft&@% particle
greater. Far-ahfnarwvdyrbysuaed éheet sermgiuetiac Wwdees Wittdeor surface

wavel ength of 53, Eh%ggomgmgbrgbewﬁ h8SiVidi% 3008 5%'@%5”&#%féf% t

L
defined as WW, where W 1s the radiant energy for far-infrared rays
of an ideal blaekIpBay, T"af@r\Ails PERE ICagisama esr @peicbrirnf drng rdqalriew

rays of the matgybal nupdenqt Ber$ame. conditions. The value of the
em ssi éty is prefg{jbg to"be a value at roomtenperature 35which is

near t actual us erature of the systemof the invention (for
exanpl e, 25C), andinferdexamnpl efftib@ently emit and absorb far-infrared

rays, the far-infrared emitting substance is preferably
exposed as much as possible to the indoor space whose
environment is to be regulated. However, it is not a

25 significant problem if the far-infrared emitting
substance 1s not directly exposed to the indoor space, so
long as it is covered with a protective layer of no
greater than about 1 mm {for example, a paint layer,
varnish layer, wallpaper or the like).

30 (00301

The far-infrared emitting substance in the indoor

surface structural member and the cooling and/or heating
surface of the cooling and/or heating source contributes
to heat transfer by thermal radiation between identical

35 molecular species according to the invention, mainly by
the components exposed on their surfaces, or components

near them. Conseqguently, when the indocr surface



- 23 - value at near 10 pm where thermal effects on the human body
are great is used. [0032] According to the,invention, "cooling and/or
heating 5surface" refers to the heat traﬁsf?(llzrr"i ng "surface" of the
cool ing and/ or heating source that carries out cooling and/or heating
of the indoor strhaterstrvemhieal amembae byoheaty hhansfereytanghetrmdce

radi ati on bet n_ it and.the indoor surface structural nenber. In
ot her words, }("ﬁg fé‘ecggloiiﬁélgaﬁﬁgzwhgg‘? ngIsiPPACE" 2F§ FRRSSBREFEH f
t he surface of miliercedki ngcandioy hedbrnfgnSoured emiwnhigh sab®tance, it

far-infrared enitti n he far-infrared emttin

subst ance of t% %hgggélﬂgé}t?agg g%?%%%ﬁ?gl tfﬁ%n%g?elsgaﬁ!eg%rﬁ??n%ojf the
expl ai ned abovéartheiffaredntmatédngsenbstangesubsthacendsoprefiefald y
exposed on thegsufk u bg . govgLed w4 a ctive. |l ayer of
no greater thaﬁ agogtﬁg%Qm%ﬁeﬁg\%éng?ﬁeyfg%o??%gg%r?}g&cgégfﬂ%%%l%%oﬂrn%ce
source is cool 88, thRecpalinaf pafédrehpating sobscanee ome tdreowobldnghe

surface absorbgathentap Al aLedihaysustitled 20DY A0 al: ML ANGL:
emtting substance of the indoor surface struc ura? menber, an en
the heating sufFAERCBF-t HalfiBaRfAgtBBURERAF stk eent¥eutarte nisadr ed

em ttingosubst anggs ekrt Bechndony sS4 fREei STEMEL MA al 2 apber ; &hserhsive,
the far-infrared rayspﬁn‘itt d i

by the far- 25infrared emtting
subst ance on the"REatTh§2EE f%@g?t ]@‘@S%TbStanceTWéatere%é?ﬁtingé@ﬂql&n
utilizes the pheposenotowbesebydbent sgansustt ons (hestedt ansferdedh of
t hermal radi ation,_bet V\Beﬁ i denti cal ﬂDI ecul ar. slgeci es takes pl ac
30at hi gher ef fPcFendy than Bét GRen™ hon-F et Heare nof dititart s Py
and the basic inwentlveadbacept bstidat idenptesencel @fuldre SaMeies
far-infgared egé&g}_,@%ggggt@Q%ﬁiﬁge$@0§)ool e%%%’écﬁ aé:iefJ{_alenrder%’jtt1 | east

part of the inner su 0 e room causes” the 1 nner sur ace of t he
room (for 35 ekafplefraredl ¢mitew)g tfatmidocastarnt absoriding rentide

f f -inf ‘o) S [ . ! -
or far-infrarggd,&ays ﬁrpénﬁp@pgym%% dihal ds 2 28 ondary

cold radi ati on source), to obtaina ng - 24 - ect that cool s
t he human bodye™M¥stiHe FEREFIRCHriFitiPlie, Piassnt givo atte Pagd glepth of

i nventive cEnqutté hlﬁtmfiﬁ,hetmog@_ﬁfa%gf@ﬂpecﬂesfiir[@;@m?%ﬂq@ath &d for
use as e heat-su i sour ce, i nner_ surface, of the room
becorres§Q 51 ar® § THT Gr Rl 1 -%?ﬁﬁri%gtefﬁemll(%@dm/m hepdripg surface
radi ati on soure®)thevhiedl Teguaes/dheramiun fulfad - | HHawared rays
absorbed by the inn surfgm}of thgcg{ego.m romthe human body, thus

i t

produci ng a heating ertect TH o YHe BETSE S5 felt

by the human member (defined as a member forming a surface exposed to

a space (indoor space) such as a room or hallway whose

25 environment is to be regulated, as explained above) is
constructed of & thin film such as paper (for example,
wallpaper) or a painted coat film or a sheet-like
material, or is constructed of a laminar material of
significant thickness formed from plaster or the like, or

30 is constructed of a solid material that also serves as a
structural member, formed from concrete or the like, so
long as the material is a homogeneous mixture, the far-
infrared emitting substance content at or near the
surface (up to a depth of 1 mm, for example) (the content

35 represented as the weight proportion of the far-infrared
emitting substance in the indoor surface structural

member material) can be considered to be the same as the



10body. [0034] Using the entire inner surface of the roomas a
cooling surface with cold water or a heati r}g_surface with hot water,
for exanple, is difficult fromthe standpgi t 150of cost and interior
desi gn. However, since a wide area can be guaranteed by the walls or
ceilings (or tbaces}), raprpakiscef ddhehdneyigid feHftide sPOMe far-
these may be uti.lized as.the cold.radiatian urces or thernal

radi at on Soul LG RUETEREE GAS B fo HibEOIHERT orh A0 Bt 1T ERFe
t hermal radi askenctanadbiaimbed wathirm atthat Taneq. Witeraddid i iGodoy
utilizing the_jnner _surf of ;the room.it .i.s passihle to \

ber i pher ol |y SHEBFEt HEF Bar U ETGa A am ive ORI 18k £ 907 1B
di recti éns sukpobadingpthedhwiam bedyomeiong cdolting e@ndni:otuwmsduce

the thermal 2 Lagi f n i i [ ' .
surroundi ng tﬁ%g%%neggdyi%%ﬂ%&%% ioﬁgi%éon%sdg]{qgu%lnﬂe&tdeé\/cgﬁr&%r?&fthse e
area of the ceehphgnsuthaeegbouieatiengrdunrfeacenite stttk oknfitared
instal lation spageih§ LiBLtadhceCeniiag O0n Nedld NG d& acqpnpldshed
utilizing 30thermal rfadiation that nakes use of the entire 1 nner
surface of thé&“FBBATTREOOBSTLEr is The sondEny e 9pragfcttchest the
exchange is aﬁéﬁ??’ﬁt'@h@ o2t 1 bingl refhieCirancy n- el Bl v ftd W tance
bet ween identical. 35 nolecul ar species wll now be explained. Heat
exchange i s atBohPFi EREYTEt MRitGH 165ri c FEsey e tHelaml SHE 369 on

bet ween i dent sealicobretuhambspedisesndiecaunst deddd to 125 congithsdanees
havi ng identical nolecul ar ,sgeci es fgjtstubstangres havi n%eﬁﬁr)\e .sq}r:re. ey
conposi ti on and"PHE"SEHE Ror&Silar t&fr G&eiPef D o gt ion
nol ecul ar vi brat tba cesshahcendccumpobenwesehatshes iderd | @adnamltecad ies
via 5electro L . . Thi_g _can i.nter ted ,as the

phenorr%gon m@%ﬁ%h%ﬁﬁ%?t%ﬁn?& %&ggﬁﬁzs}oaaqt Oﬁ{gcﬁﬁecf}%ecslsenoc@acgﬁee t he
sound wave eneegyept ophbat femr—phénmamedormbétviean stuinstrg deordantwirith of
the same natufgl 08gbblaki0RalLequency, Qn Enré%b%reqti'rce?re%é}ﬂﬁéd as
10t ransmi ssion or el ectromagneti c wave propagation phenomenon between
tuned circui t Shef avhEaGANECRERMRg (ﬁlseé]lué’ﬁéﬁlh%[

infrared emitting substance present from the surface

Ge3glortion) of the far-

20 exposed to the indoor space to a depth of 1 mm. This
also applies to the cooling and/or heating surface of the
cooling and/or heating source constructed of a material
including the far-infrared emitting substance.

[0031]

25 The far-infrared emissivity of the far-infrared
emitting substance used for the invention is 0.6 or
greater, preferably 0.8 or greater and more preferably
0.9 or greater. Far-infrared rays are electromagnetic
waves with a wavelength of 3 yum=~1000 pm. The emissivity

30 of a material is defined as W/Wy, where Wy is the radiant
energy for far-infrared rays of an ideal black body, and
W is the radiant energy for far-infrared rays of the
material under the same conditions. The value of the
emissivity is preferred to be a value at room temperature

35 which is near the actual use temperature of the system of

the invention (for example, 25°C), and, for example, the



This principle will now be expl ai ned based on data. 15Fig. | A and
Fig. 12 show em ssion properties for Zr02+Ca0 and Al 203+Ti 02 sprayed
films (400 i mthickness) heated to 600C, as$-data for the emssivity
of far-infrared-emtting nmaterials for el ectromagnetic wavel engt hs.

The conponent vaiue atl &dae af %ho%h@Q@ €aQ-and E@?eﬁ??pBHeEBerﬁﬁﬁgT
of Al 203 and 20Ti O2 are both (wei ght ratio) 37 Fig. TA

and Fig. 12 sh@WdﬂhéﬁEtﬂée§ﬁ|§§|Vﬁﬁﬁ propertles w th respect to
wavel ength differ b mw@@q the Zr02+Ca0 filmand Al 203+Ti 02 film This

i ndicates that a 25 ferent far-infrared enlttln subst ance
conposition (i.e @F@ﬁpgnﬁpeéﬁﬁaﬁn¥6859€§) PPlhﬁgeaHﬂfPérEﬁﬁtlng

em ssi vi ty propamfae&"wmbﬁe&esﬁ@cthbohéﬁteteaﬁéEerk@ﬁéSPsb@f@cét b8 the
assuned that a te eratufﬁIO &ference 30exi sts between the two fj] ns,

W th the zr02+E361F PRVENY RPHRCEe &P aftiF£1aRdohecoo ing
Al 203+Ti 02 f|IandVomehaamuegyoEomhéempebatuserfaﬁé barutbhral edefisyss by

are emtted frp h 0 f| and absqrbed into the Al 203+
film Assunlng E réé%ﬁ ?agﬁg aCSEPa}nﬁag aggﬁfr%ﬁﬁﬁ??n 1t aW! §SH%
t he enlSS|V|tylnéoequaurfacehetabsbnpalomemh@e of Ithetinat evdadls, tites

far-infrared raggogg%btggdpggnhgggl%éogP%@ thpgtgﬁgegeg@lon of .

Al 203+Ti 02 fil e wave whi €h e ssi vi |es
mat ch are absoﬁbé§a$©09@byhﬁhéoﬁl203+an@20r|hﬁatih@tsmsrC$osslwhEch

radi ant ener gyS&ﬁ@”%E@"-lQ?EHEédf éﬁm%bﬁ%véﬁﬂ‘@@éﬂée of s eng O% 9&’# I ANsRarty

efficiency. 5[0 he ot her hand, a portion
far-infrared r%‘%t H Ot éHbf‘F@)ﬁ??h@fZ‘F@?+€é@o@¥lWéf@cﬁ?lo?tialb%wmh

|( n}) o the Al ZO%JlearI!Lprﬁlé@eﬁle thﬁd%ﬁ%g?%@ 4o S@I%é/'féz?«slnfhrared
apsor on rates al any. wavel en re e em SSi Vi Yy
b 0o CaBor 11 mPELht Pap gRNo ST GES | BArPTREC Gl LI PRS0 Thel 7§ sDSEFACeD

film This is because, bél@@ﬁeﬁ@mSﬁiwmta px@b@@tpiéonayéieaflﬁo greater

(om sl vty OlsRRSLA0GE £ Zn®m ASLY! L. SUOS ARG B 2 D SF OIS,
source is cooled, the far-infrared emitting substance on
the cooling surface absorbs the far-infrared rays emitted

20 by the far-infrared emitting substance of the indoor

surface structural member, and when the heating surface
of the heating source is heated, the far-infrared
emitting substance of the indeoor surface structural
member absorbs the far-infrared rays emitted by the far-

( 25 infrared emitting substance on the heating surface.

[0033]

The present invention utilizes the phenomenon
whereby heat conduction (heat transfer) by thermal
radiation between identical molecular species takes place

30 at higher efficiency than between non-identical molecular
species, and the basic inventive concept is that the
presence of the same far-infrared emitting substance in
the cooled surface and at least part of the inner surface
of the room causes the inner surface of the room (for

35 example, & wall face) to function as an absorbing member
for far-infrared rays from the human body {that is, as a

secondary cold radiation source), to obtain a cooling



at that wavelength, a portion of the radiant energy 15emitted from
substance A wll not be absorbed into substance B. For exanple, when
the emi ssivity of substance Ais 0.9 and t4e eni ssi vi ty of substance
Bis 0.1 at a certain wavelength, the far-infrared rays at that

wavel engt h enmietftfed tf romcs WasilancendA Minldn es@psor hed: ROby-sabst ance B
only mni mallyé, whi.le nost will_ be r%{?la cted. This may be consjdered |
| ossy radi ant P&d&FdY Erardf er° 3t TWipot MY SoF L ERer oy ER Ankpoal t 1T
ef ficiency. [@040kcoc28lll tshe femperating «id flesenee feF atsoONsHi PhéSheat-

reversed and fsar-ilnfirare% rr?e/s etrﬂ'tt.ed fromthe Al 203+Ti 02 fi Ikr)n are
absorbed i nt o “THE ZF5%+E80 T 'm - then By (HE Sire Pogfes fhgn becomes a
far-infrared faysiefirttred foagmerhier tAlRDnehilO2r f { sexdoiar ¢ thermal
Zr02+Ca0 fil m.w.l ahsor 100% i.nt o 30t he Zr02+Ca0 at the
wavel engt h at r%%lgﬁq?ﬁlelg%%er%%ss’i Vi l|dehs ‘match utﬁ—l or T Year of "far

condi tions). Anfwavelemgiiss abrsaatiech ivhe heiiswian t yuofade 025 Calge i soom

smal | er than the em sshviiiy, ¢f 2 j :nﬁ&gy r o) he
far-infrared rayg1 havi ng thoseO 'v(e)tl%;dr?gg%sot at are l‘gemgﬁlré %%%ﬁ he
35Al 203+Ti 02 ¥FéCRofCdBSatised e e B O+ Caa dreals | B8kt i sy gelner areah
[0041] 100 27 body. I'n ot her words, even under ideal conditions,

| oss is generated in _the exchange of thermal radiation between
materials with diffl&Pedd eni ssivi ty properties with respect to

wavel ength (i.e. bekwagntaisf kereite MeleeUlAlr H5peCl£SYhe Godihe; other
hand, no | oss isigenerat %d in tjgcl%sex hange of thernmal radi ation under
i deal conditi GNEBHEEWEER F&er A Sdte &t g ySurtace with

properties whth wespect fba waselpdrgt H o idief £ hei weefir drdlertid c@tandpoint
nmol ecular speci-e The .pr. nt. invent.i on prpvides an_ 10i ndoor,
ll% Sl ?é 069 1§§%rlor 5% e I—Powev%lf,e sdnerg%(?i%ev&l%%o%e,a

envi ronment regu I'ng ‘syStembase princi
wher ei n heat efohhageubyanhesvalby dadicatdadd hetmesmi iiderd | bat floors),

Ton von oeSerBrESEUEt Ul sl Ushney of 0R2)-dSErmat eisy e
: utilized as the cold radiation sources or thermal
radiation sources so that the total amount of absorbed or
20 emitted thermal radiation can obtained within that area.
In addition, by utilizing the inner surface of the room
it is possible tc peripherally absorb thermal radiation
from the human body in multiple directions surrounding
the human body during cooling, and to reduce the thermal
25 radiation from the human body in multiple directions
surrounding the human body during heating. Consequently,
even 1f the area of the cooling surface or heating
surface is restricted or the installation space is
limited, cooling or heating is accomplished utilizing
30 thermal radiatiocn that makes use of the entire inner
surface of the room.
[0035]
The principle by which heat exchange is accomplished
at high efficiency by thermal radiation between identical
35 molecular species will now be explained. Heat exchangs
is accomplished at high efficiency by thermal radiation

between identical molecular species because, with



with reference to the acconpanying drawi ngs. In the explanation which
foll ows, the coollng surface of the coollng sour ce will usually be
referred to as "cooling/dehumdifying surf é As a coomment in this
20regard, the system of the invention utilizes the phenonenon by

whi ch heat tram&bemamc@ur$abyn@heﬁentltadiabﬂenumetmepecﬁdenkEﬁabtances
nol ecul ar spec t her._effi .t han en_non-identica
nol ecul ar spec#%?l% OQ#% £a %at &Pg Pnb§nghéE§aFaP§dF8 ?SHiﬁetmeen
t he 25i ndoor saﬁtac@usﬁﬁuctbeaphﬁenmenoandftMGieooﬁangvsbrEaEGnof t he
cool i ng source I t e C oI| effect
In this systenlgggﬂaﬁcg PIC%?FO% on tﬁ ¥g80?d89£gur ace 83 ;%Fe y a
secondar y ef f eeflecthenggokeicag savtace Erhsbires hecmotengreﬂeﬁfestUhy
bei ng cool ed wshhea h%RBb@ﬁBﬁ“ n@tebPechl egpen ALy

t he cool ed COO|IHS gur face is ome?e £ ggyokgaﬁgfﬁémggg?%% é? ﬁ%&@
noi sture in théfﬁh&é@ﬁcéndpﬁoﬁhﬁnﬁoueéndeﬁga@ﬁeﬁgMnPrOD@@ﬂtlem t he

cool ing Surfacghéﬁgméﬁoﬁ b@%HEEntﬁﬁngﬁeufbgkg'Q§£h09h¥‘eéme natural
35essentially be acconplished. Since nbisture Iin the air 1s an

far-infrared raySABIBFBPRgTERAEERRYe, OF t R | Fleehal eali phumsl the

far-infnared absenphiepibuneti encetréhfgnet 28 walHU9REpSYLE BEE
structural materials suc@ﬁgs wal|s, and, the far-in rared absor ption

fromthe hunman®BGR§FRED "R oIS FaEe Lt T Ut U RF SN eraning
Consequent |y, wheguancyndoor environnment is dehumdified as a result
of 5condensation on 5?§6?ooling surface, it is possible to
efficiently increase e cooling effect of utilizing em ssion by the
system of the inventhos. pFunthetaorell siocedd hexpll stoed dsdsedidex dasa.

reduced;gs a re§#lt1§fa9&hﬁ di{gcation miésiSﬁF§¥§ﬁ§4€&é§ +DETERS8ca0

the cooling 10effect fromthrs viewpoln

dehumi di fi cat i @ndi&1lihu§iddvant agedusi ims t M0 Gysd erh 0fkiides )i meerdddoro
it is not ind|g$ﬁ£§able and whet her or, not dehunmi dification occurs
will depend on hdid J@aP PR 'S fTdSS 1@y Singst iR TwRireR-eRétting
system of the rf&tayents ofor S@Békpii@ﬁbcﬁf&ﬁl ddie Taiparat Ur’.@l@fcdn{'[b%nent
cooling surface mhlch i ooIe with %frl erant or the | %
Nevert hel ess, const def i %@ % it §ﬁg}gn%gt § GPERIVERLagetEe of Al0; and
dehunidR@icatrbnlbwreomdemsdtﬂodw@agatcmehung surface and that the

hum dity is often hL ;r 20hi gh-tenperature environnments in which

the systemof the ihvention wll be applied, the cooling surface of
the cooling source Wd! b aed Fied i sww dodat rgledemin difitiyng

surface” in trgkéﬁggéﬁggiﬁgkﬁtﬁgséégﬂ(Pgiwavelength differ between the
Zr0,+Ca0 film and Al,03+Ti0, film. This indicates that a
25 different far-infrared emitting substance composition
(i.e. different molecular species) will have different
emissivity properties with respect to wavelength.
[0038]
Here it is assumed that a temperature difference
30 exists between the two films, with the Zr0,+CaC film at
relatively high temperature and the Al,03+710, film at
relatively low temperature, and far-infrared rays are
emitted from the Zr0;+Cal film and absorbed into the
Al,03+Ti0; film. Assuming ideal conditions according to
35 Kirchhoff's law, since the emissivity is equal to the
absorption rate of the material, the far-infrared rays

emitted from the Zr0,+Ca0 film toward the Al,03+Ti0, film



25[ 0043] Fig. 2 is a conceptual dr awi ng show ng an overvi ew of
a room furnished with an indoor environne regul ati ng system
according to the invention, as an enbodit ‘of the invention. A room
100 is shown in Fig. 2. The room 30100 is a roomfor residence in a

det ached housetOIthmlefaivtellen@\mi |air*]tﬂgvH1Qu~Se:he'Elle énﬁﬁ@ﬂ@ﬂtﬁ@ﬁﬂﬁéﬁ@& &re
hexahedr onal doo e _inter t he i ndoor, spac

i s conposed of"% Ofrrcbﬁéir %?é’e 206 %M'ﬁlp ph tjeé %Oh%md %‘%ﬁ?n %téeess
400. 35[ 0044] riki ahltoencfrage t?c@ﬂls(f@mrdc&es:sa fhaortpanel b ahneslt by

f ashi oni ng nate%re% stone, On # e warned by an - 29 - electric
heater which 5 ¢dnt FOPIEE By & Hedt lncé’ontrol ler 204. As the floor
face 2006 i s warned,[00B&]far-i nfrared ray emtting effect of the

nat ural stone func bo@% ag ﬁer}eq{talnrap sdu ace to Oefn | nf r],‘:';1raeded
rays 5in the room An ectric darpéJ cont ai ni ng a Hr-Tinttared
em tting substaice effiicedx &mpire,t hratZnCal-CeDofié lpowder nodr taibcsloe:@e@r into

the |like) may.glLs tid avi
floor panel. J[C%(%4%191 Thlgzvgﬁqngzigeés\fggghg?lﬁn% AJ%C IPpn?n";ilss éﬂ&tles

conprising a rﬁrﬁi@éergﬁéeﬁdrafte@uctatot@tnaf e Pyt th dilrgra h*e”lﬁhaﬁlmfaﬁl‘flty

stone ¢onposi Bg the fz&@gua&@celZQolsAaCQngegl qghw@ b R SWHTiaG8 vity
301 is provided on part_of the wall faces

cool i ng/ dehunPdi F¥englednriaQe 530h i Adifues @?qat%s%ut%lrn%%rqwi‘a"lty

ground product ab&akQQQOBYerbUdhﬁg(@ﬁ@SﬁﬂﬂiHyﬂdﬂTﬁuﬁgﬂHKt&Q@pﬂs|ng
the floor face 200. The co I|n /deg3 dif ing: surface 30 cool ed
00l %gp

by a refriger &Rt SRATEHY] §u T&F et % fafyFe B
devi ce 302. Ahsorhas epraengdihzmaelp@wtla)rdeiﬂjr’ﬂ}fh fhohtdron «etge

enpl ongg the_gool L {gg/ %ggunhg t)él w %cle 3 1bLﬁ’f Ces%t eo!E The

installation area o ecoomg |fy|n
constitutes 5%bEteheewal | f@@es@@@lE[,Om]n 25\hidre groitv ighownt her e,

a wi ndow and dogtahee ahsespp%' ded or ol DG4 g@&w;ﬂf%%%ga_g%sféé}h é"asﬁs

exanpl e, the conbined area of the w n ow an
faces 300. The-éerFi Agcrateinopaivelesspbsedhsf fagypsumirshrerys at

contai ni ng a ghaundapeedHethobtaiched BY ol isn@istGince A will be absorbed

20 by substance B conly minimally, while most will be
reflected. This may be considered lossy radiant energy
transfer, from the viewpoint of energy transport
efficiency.

[0040]

25 If the temperature difference relationship is
reversed and far-infrared rays emitted from the Al;03+Ti0;
film are absorbed into the Zr(C,+Cal film, then by the same
logic, the far-infrared rays emitted from the Al;0:+TiO;
film toward the Zr0,+Ca0 film will be absorbed 100% into

30 the Zr0,+CaC at the wavelength at which their emissivities
match (under ideal conditions). At wavelengths in which
the emissivity of Zr0,+Ca0 is smaller than the emissivity
of Al;03+Ti0O;, however, a portion of the far-infrared rays
having those wavelengths that are emitted from the

35 Al,03+TiC, are not absorbed by the Zr0,+Ca0, and loss is
generated.

[0041]



30t he sane natural stone conposing the floor face 200. [0047] In this
exanple, the total heat capacity of the naggrgl stone in the floor

face 200 is designed to about approximately 3 tinmes the heat capacity
of the air 35occupying the indoor space 101 (calculated at a
tenperature of 20C dmd cd Heuniwdirtlg , 0EvB8WindArsadealmebabiitobhsshests is

as a reflectiv rqvi.d Q0 the re
stone fl oor %ehéxgloor agé 2%% &96n° gk?égﬁﬁsFagéag%oPhBeF5§%?s
conpri sing themﬁaemaaﬂsswdme dnfﬁheemmlbmﬁase31390panﬂeﬁenésngltace

400, so that t?%g %Et'%fr%r%g%eﬁg%har éefkgg&ggo no %g%%%e%%u?c%égr

the room5(i.e., infrared rays
the roon)>. [004Bpcies). FPg. tBej sthecohsept uab Hrawi hg shosragetihin the

Cross- SeCtlonaExéhéH%EUBQ QBeEﬁglfkgeﬂﬁtEEH u§%§F0¥§e£fec&9%£9¥

| ayer structure 201 of the room1 e groun ayer structure
is a structurePfbrAPRgTERETRSENEIFRyBReOPaNBeel®BlVitN Ph@Bertles

exanpl e, the hﬁ@th'BéHbéEtnﬁo”ﬁEGéléhg@QZ iseS'&g@&@QDODdéﬁ@laéPund
| ayer structure fOl and heat rel eaSe Iayer 203 enploying a

15el ect r ot her &P REAE BF F§6698§PdedTBﬁ P%eS%?Fv%%@e%ﬁ¥@%n@r075des an

suppl i edoto thenheat esbeasembayereg@8afinm %g«@@fh%as@@cmté@lﬂ@é 204.
On the | ower side of he heat %eleaﬁe | ayer there is stretched a

netal foil sheRt{foY EhGﬁﬁfrl #POohas %h%%?h%t@ﬁ%ﬁs%%%ﬁ%*%ﬁ Dy
reflects far- 20enhaareddiaysohnbthesehr ecéhoncol mbeesinne $paoies

panel 205. [00 one_fl oor panel 205 obt ai ned by wor ki ng
nat ural stone |n "3 %6 §%§% F %%%%? I's provided over the heat

25r el ease | ayer ZOSEOGﬁ%Jnatural stone conprising the stone roor

panel 20§ is granitg,naRdiiris,pelgct §? t.ihe far-infra
em ssivity is about g& A This exanp‘frgv éﬁgn:%re oor faégéﬁﬁ?d
has the struct%#%hsh%@ﬁr$%C¥|@P Bhe accompanying drawings. In the

explanation which follows, the cooling surface of the
cooling source will usually be referred to as
"cooling/dehumidifying surface". As a comment in this

20 regard, the system of the invention utilizes the
phenomenon by which heat transfer occurs by thermal
radiation between identical molecular species at higher
efficiency than between non-identical molecular species,
s0 that heat transfer by thermal radiation between the

{ 25 indoor surface structural member and the cooling surface

of the cooling source occurs at high efficiency, to
obtain a cooling effect. In this system,
dehumidification on the cooling surface is merely a
secondary effect. The cooling surface exhibits a cooling

30 effect by being cooled with a refrigerant or the like.
If the temperature of the cooled cooling surface is
lowered to below the dew point of the moisture in the
indoor environment, condensation will occur on the
cooling surface and as a result the dehumidification will

35 essentially be accomplished. Since moisture in the air
is an far-infrared ray-absorbing substance, it will tend

to inhibit the far-infrared absocrption function of the



30[ 0050] When a current is supplied to the heat rel ease | ayer
203 and the heat rel ease | ayer 203 rel easef heat, the heat is
transferred to the stone floor panel 205, has war ni ng the stone

fl oor panel 205. The warned state of 35the stone floor panel 205 is
adj usted by thedweat efurgents ald @ict20d ] Thecnaraed, steor £ 0Qs1Paneind

205 emts far-infrared rays t rd the indoor space 101. - 31 -

[0051] ThE T L s | B Do Ty Ot Sl hety &Ml BT 1RER e
in which hot vwatier:d suwifted atted:dtadadlansfere heat tonsbgushong, fhioef an
panel . For thi, ur. e,. 5sunl i.ght be used to obtain the hpt

wat er and thusl%rc%&fg%%géggoémceons .lsrg%ﬁ nogn%leo r*Pahef <20 tn‘&g be
made of Sanot heennatgedl ost ome Wre cvyalmigg nateidad, Wit hia passimi« ared
em ssivity of r..great.er, I o r eat er.and. pore
preferably O. Sggrgcgreggtlgr E%fdie%{)%fz]e{}?é) (ygoqﬁ'%gg? ed‘%&fs aé%o%%lepjtﬁ%rfg
drawi ng show AB1aRleVekyi &Weofs s wooldihd/hdehunmiaditiomg dewi e rramde

Fi g 43 ShoWSs8nCt0sseSAGLIONM M AW fly & DU UL et 8T redipy ShOMN

in Fig. 4A, the cooling/dehumdifying vice conprises a _
15cool i ng/ dehtRPdMEdiAgcabiraoe 1301s Tre ddold rgl deteme @€ yiing cooling

surfacep301 cempeicses bl tinlle FildgHa3d nrde,of1 al ugh niun coated on
t he surface agﬂcj‘escri bed bel ow., The fins 304 are thin sheets that

ext end verti cHPRYTLIFRE PR 0304 Srdy e ATRYTARIBVY oF ! ek heystemy of
met al mat eri ather iakvkay:imat eriali wirtdt i&ici;ci%f;?ﬁiﬁm@,eﬁén&aﬂ%l@ié@rbr
such as iron or c er .qr. .an al,l oy thereof, for, 6 exa e. [.0053 )
shown in Fig. ™95, agﬁél%arllfégé‘%&@%é’&?ufrisn "4 [ AEEHEOVI 6 %]?L%i“ﬁlty
far-infrared absohpt iodobayenvdGtameie ifmanhinftr arred absosptednclayer

304a i scobtait .. Xi: ng i r.wth round product obtai ned by
gri ndi ?%8 t he ggtgﬁgéllggt%%eaggﬁﬁ%gfﬁgnﬂ e s ongceflqpoéglfra?‘b%lﬁeelo’go '€ and
coating the sappacasg efirfheef iwhg 304 swicawe lslte wiitdt U erd fir BPard@niararthe

f ashi d diyinAg. A | for mi
ashi on and diying. [@9atlne ess , kS48 E?ﬁﬂgggggkéofs L4 M ng

the far-infrared absorption [ayer 304a of t surfaces will
now be expl ai Ae82BVREFRGS FPr siehute ifdioaitaions tuh e wuigios tigo85uher
floor face 2080b$iggoYndrheca sARARHRA! the! @928t is often high in

20 high-temperature environments in which the system of the
invention will be applied, the cooling surface of the
cooling source will be referred to as
"cooling/dehumidifying surface" in the explanation that
follows.

25 [C043]

Fig. 2 is a conceptual drawing showing an overview
of a room furnished with an indoor environment regulating
system according to the invention, as an embodiment of
the invention. A room 100 is shown in Fig. 2. The room

30 100 is a room for residence in a detached house or
multiple dwelling house. The room 100 comprises a
hexahedronal indoor space 101. The interior of the
indoor space 101 is composed of a floor face 200, wall
faces 300 and a ceiling face 400.

35 [0044]

The floor face 200 comprises a floor panel obtained

by fashioning natural stone, and it is warmed by an



5-100 Km (approximately 50 Kmin the case described here), and 40
parts by weight thereof is prepared. Next - 32 - 60 parts by wei ght
of the coating material that is to functlo% as the binder is
prepared, and is conbined with a solvent (not part of the quantity)
and the previ o&éleyutgnimm@amah:uwallcht asecotheomilxtiupe asheaated onto

t he 5surfaces S 4t hi S 5 pm.and dried_to
forma far-inf F%ar e%%%é%r gggon gyg%'l 3%ll(ia% Tﬁ@cgogggnfso‘f“’ =thedgr Bifd
product obt ai nédrbyngriemddngayhemnatingl esfene cdnphéshagurhe §taoy
face 200 [s 40cih¥kBbhasl ar hgegaaaegumg PELODL BYEL, 308 LoLimg,

in this 10manner or this exa Srnce t FANST ef by
radi ati o® bet vvéénti'léeﬁppwaﬁ{)ﬂml edul alespedresatpadi abhbaihgay a far-

transfer) is UEhEké@@daﬁﬁQEth@ Eﬁﬁgegnbgv? 5£0Q§a$%fecoﬂgg Lopiidie

ground product to be included in ar-ln rare sofptlon ayer
304a will depeRB¥EATt RBTI56LAHt PEyLBE héke) mmazhal%Otbenmglé;ee®yﬂs

thermal radi athegingstwel kaas @ﬁnéﬁﬁoﬁoéél tREep Qb thendar-infrared
absorption | ayer 30 8\%?nera y speaking, the far-infrared

absorption | ayer 30 Icontain the ground product at 1 wt % or

greaterjoor it may EMenwgﬁ)mtaa@eéhBOQOQEQU(B&nE%@QﬂICchaﬂélal@té\é% 20
wt % or greater, [ 0055 04 are fornmed integrally with

an al umi num supp Flﬁ%‘ﬁgeaﬁﬁxe‘gh%r?‘é% BFQRUGE e Suppdry $Fsremsos
i s exposed to gBheefiztgesdnttpassagerayid®sSthdl sShyol 25tayero i denti cal
to the far-inf er30as ovi ded on,the front
S|Ode ?l ng(r)olr ns%(gé?gn%})?%‘&%ﬁghfo}ﬁ P12 a‘t“éé%‘f)% Ij\éslv%Jf%chiles SR cﬁﬂré_‘t &f
as a refri gerahltlet‘lﬂabhgflacch@ 3@ r i gBrantophssadbyiayn B305Fy e surface

rofrigegant i s.e0ol by e raf 11 derantscopl 10g, devige: 30,302 The

cool i ng nmechani sm of t ef ant - cool | ng sane
as that used |@P%l%$@|%r<§/rw ingpridie | vaee wrturdl i e aronj@0sg] the

dr ai nage Condelo§P7fé§epf@U|deﬂuyﬂgﬁflfﬁﬁfég%ﬁﬁﬁdﬂﬁy wm A fyd R, 1s

surface 301. Wen_cooling water is circulated througd hqﬁsﬂe refr| ger ant
passageway 305500 R P hs? S0t Bk EE EDuT Sth B khel T é?uﬁfhfcr%k@ by a

absorption | ayesfrigSant 304 oYy tdey sek fage, ofatde fdNe.304 il so
around 2 eductd e 145 @rﬁ?%‘? LR B O 1<K it Wisoor b
far-infrared rayslinfdddifrdinttie; fdoofadac® 15200, coamitdriaces 300e
and ceiling fEE%%é%&&aéf%? area of the cooling/dehumidifying surface
301 constitutes 5% of the wall faces 300.
[0046]

25 While not shown here, a window and door are also
provided on the wall faces 300. 1In this example, the
combined area of the window and door is 30% of the wall
faces 300. The ceiling face 400 is composed of a gypsum
board containing a ground product obtained by grinding

30 the same natural stone composing the floor face 200.

(00473
In this example, the total heat capacity of the
natural stone in the floor face 200 is designed to about

approximately 3 times the heat capacity of the air

35 occupying the indoor space 101 (calculated at a
temperature of 20°C and a humidity of 50%). Also, a metal

foil sheet as a reflective layer is provided on the rear



acconpl i shing cooling of the environnent in the room 100. Misture in
the air of the indoor space 101 condensesoﬁg the surface of the

far-infrared absorption |ayer 304a. The c ensed water droplets fall
down into the drainage 10conduit 307. Bel ow the drai nage conduit 307

there is fittedda od e ingriank 8 dM whelet Behabk£c8BADEr and on the
provi ded so that wate f%#ntqﬂ%' nto the dra i hage conduit 307 pools in

the col |l ecti n§“fank HEH i ¥ yi R e feltghad wFpRe on
this structuré&hieowadlll eiaceﬁczﬂrﬂj@nﬁfd:dﬁmm;lrﬂacé 04)(5(7,] so thafh€he far-

refrigerant ne nI rature t

envi ronnent al ﬁgrr%e%titur c? t]%wl\e%l cearrg(;CFljtn L%h%ﬁ Jf?ﬁj(%rd ?h Eofgroom
water bt may {(al go,b@Oatr’n@ftrlth?r artr 20gasa réhera ef rdgenant ecoobé ngut of
device 302 is.pat i ted to the one descri bed above, and any device

t hat can cool a reforl gerant may be utilized. The

cool i ng/ dehumi di f yil8§48drf ace may al so be constructed with the fl oor

face or ceiling faggqy but jnod fdo‘}ﬁ:téﬁ%ﬂx%lagﬁo q_?g(s)ssarg WLQ(% &Rl eat oent

of condensed wat er dropl ets. Also, Instea n}g
cool i ng/ dehunPEFEYCRG Ls SrAaca use e tthst feiLQ/@aTH f ke, tslmysb@le

separatigl y i ngtalihed 1R etrhe ey Adowemers £ idhd SrchFPOIéfmt F104 éf'@und
cool i ng/ dehum di f mg surface to be exposed to the indoor space” and

for heat 30exchdf SUrE V& i%d Tu? IS THHTHLS ofP Bt e ehe ner e uisdr
wal | and cei | Lagefraegs thEhiliidﬁf aCQertHﬂbe SQOkp NG/ dehwim &k YirE‘Qulatlng

surface may be ]g éeg ston AI so el ectri ower of the
refrigerant-cd eng 1@0? ?95 Higpt ¥ by TS ¢
power 35generabed byldaashlealt cr@IJJeas'Eﬁela@retﬂ fa03 admpeloo) i g an
acconplisshed gfé@%r&%ﬁe&% %%a%%t Gool i ng, .devi %%1%8? hg§ fh% current

cooling efficrency i nary convection-
artificial cobbi ﬁgpaéparﬂatt@séiéle( éllelatcmaadJEtascmdr@/)er B t ferreforiesd ter

| ect o deguat el L eppnt Lar.
el ectric power ﬁ@go@@e@ %ua ek %%ra:p SR ngo;@@}{ Cﬁé%] eéeefég

power generation. % . IS ram n oW ng
Cross- secti o%%yea ?Qét iﬂ@r@f i§ Mmetcw@@l \@alme&adcefsanaboswm ricmt

Fig. 2 each hanewhhe 6HESStS@GH ANal rSItWGIIrE: SNAMEd N Fi b s Bactd rar-
5 shovvi t he foupdation structure 310 for the ground |layer structure
of the &a|| n ﬁ@Fﬁg|rays in the direction of the stone floor panel

205.
[0049]
A stone floor panel 205 obtained by working natural
stone into a 30 mm-thick panel is provided over the heat
25 release layer 203. The natural stone comprising the
stone flocor panel 205 is granite, and it is selected so
that the far-infrared emissivity is about 0.9. 1In this
example, the entire floor face 200 has the structure
shown in Fig. 3.
30 [0050]
When a current is supplied to the heat release layer
203 and the heat release layer 203 releases heat, the
heat is transferred to the stone floor panel 205, thus
warming the stone floor panel 205. The warmed state of
35 the stone floor panel 205 is adjusted by the heater
controller 204. The warmed stone floor panel 205 emits

far-infrared rays toward the indoor space 101.



10i nsul ating board 311 is nounted on the indoor side of the
foundation structure 310. A netal foil sgegﬁ 312 is stretched on the
thermal insulating board 311 and a plaster “Fayer 313 is forned

t hereover. [0059] 15The plaster |ayer 313 is conposed of a starting
material that is obtf@osad by m xing a material prepared by grinding

t he sane natural stqne ¢am osiggathe stonezbhoor paTeI 505 to a mean
particle size of 5-100 im(abSit256 fFPMFEnZPReMEdsBT8sBR Bed here)
wi th an ordi nacpn2@plastien rnat ghiiah patstateirngsnmaf ectiabteantai aidgsfer

no water) in a t . of %W .th r ct to the.ordinary plaster
starting nater?gggng%dtﬁﬁeﬁgg i%§%§étggﬁg ére%graﬂglﬁngﬁﬁPﬁ St he
m xt ure. SThe t Buckness ohyt he pbadt ép bayein3iBei soB80wateanand hehus

processing methads 23Lhe saUe as-horsehlnaiy Rl ashel Wok! g, [0060)5
Fig. 6 is a conceptua aw ng show ng the cross-sectional "structure
of the ceiling®fTRECEEBRKI Rgthasé dbonshowncénafig. m2tesiszhewith a far-
cross-sectionak n$t-EUeLULR- ¢ 30] i@ o6 4F S
foundation structure 40%ﬁ%§$9?%g§g?gugdgl%ﬁe?E%%Fﬁgiu$g¥€#£%$%¥ 0.8 or
ceiling. In thP§e@k8RpFRY %Oﬁ@tEFeF%FFb%heéﬁMQ 95ep¥ovi ded under
the foundation strugtore];401, and a 20 mmthick gypsum board 403 is
additionally instal Led. ghe,gygsun1board 403 has 35a conposition
i ncl uding 10 wt % of Ftfe §4mbSnat GrAFeRtdRt SHHPORY N e HENT | ForoYewd ew
200, ground tooa aeafopantyebeumidBbyingidevdie 5-4:00 pry (abowndR j4 m
in the case described hﬁre%. [ 0061] The rinciglg of heating ,n
the enbodi ment “hf T heSFhv@htt ohl G8set i Bl tH: riherente t%?Féhﬁﬂn Fn
to 6 will now Begexphai ned. cSphieg ! dehpnesehyi haveantion den@rises a
Loonni ays for £auplfg/AORRLPAL L0l Ladiant Dopt ifo the pody of B

0 produc

human in an indoor space to prodl a warmfeeling in the human, the
term "heat i ng"cowlingédeiveni doheirs t ounbare t el efdeptiofs prwduig ey fans

warm feeling ifo@ HUSBRN: N Bl NAROL, SPAsE, L i s%ﬁffr{? a7% HErived
y which a

conceptual drawings illustrating the principle eat 1 ng
effect is obtadPPkel- | nsiealiint perate nghin retesgerdmt codldndy devi ce

302, heating ive@eLOAPly shethdyr Operadd Ny be constructed of another
20 metal material or alloy material with satisfactory heat
conducticn, such as iron or copper or an alloy thereof,
for example.
[0053]
As shown in Fig. 4B, the surface of each fin 304 is
25 covered with a far-infrared absorption layer 304a. The
far-infrared absorption layer 304a is obtained by mixing
a binder with a ground product obtained by grinding the
natural stone composing the stone floor panel 205, and
coating the surfaces of the fins 304 with the mixture in
30 a'lamina: fashion and drying.
[0054]
An example of a method for forming the far-infrared
absorption layer 304a of the fin 304 surfaces will now be
explained briefly. First, the natural stone composing

35 the floor face 200 is ground to a mean particle size of

5=100 pum (approximately 50 um in the case described
here), and 40 parts by weight thereof is prepared. Next,



' 15a heater controller 204 to heat the floor face 200. This causes
heating of the stone floor panel 205 of t leroor face 200 (see Fig.
3), so that far-infrared rays are enitted omthe stone floor panel
205 to the indoor space 101. In Fig. 7A, the far-infrared rays

enitted 20fr 060t barflsonr M@Q@h&OszarteleShmMW:ﬁ@G@Mé&dN Bya@rionso

i ndi cated by the nuneral tion of the
far-infrared r% DS tamt F@d%ﬁg E}ﬁl‘t"’l‘fé]rf IWorp?efLaEtp%O A%k HhsorpetPihieith
t he human 52 andoiln’eatZBtlbe paarrtl ffr arted-absaribiyng aeeimonens sev ol ey

f th 1 | 1 bsorbed into the
el 1 1 aces 3000 BRACCEREPRG 1 26R7R00. RS ERPY T > SIHEE 1t he

faces 360 andsﬁtjfhbag B&CQhﬁOQflfﬁlrse 3mait fthﬁaat Qd‘llgdkr%sds Echz?w%o ;.lmlelmd
tenperature i 0 t han t he oqr 30face 200 an 2) the wa
faces 300 and %5%8 1?865‘ 306%0&%%%61/\@%5 P sk St PR as The
the stone thatosEenesoasthbegt-c@mﬂldnfprz@rcﬁﬂ:tr P GEMRIATH YN Oy SO Ty FHiem
the floor fac th far-lnfraredr by t fl oo .
200 are effi cﬁeﬁggy aﬁg rbed Mg Sthe ef??@&c%sa‘%ooﬂg%dl%eﬁﬂ’h P oin
face 400. [00683% The—wahflraﬁradestWpaﬂd)dealyleﬁgM@ef4ﬂﬂnédlainhﬁwe‘s -
for i apBor e nafhol FRESEnT 9V LRBTL. 1 il AR ORI ST thapmal
far-infrared rays. fReCre-emtte ar-infrare are
shown conceptH@@i?tbynbb@k@ﬁear ﬁdmtllw@llcamé@cbyamh@nﬂﬂmsal (JSEBilaﬂtion
portion of theeze- @%hgggrs}f 35- LRfRane n%recoabﬁpé bﬁﬂh 4\, .4 he
|ng conpo

human 52 and into the far-i nfrared-absor nents in e air 'of
the i ndoor spait® ¥01tehhi PE the gEsungr erosligissrbdd dgeimded oin Hee

wal I faces 300;andnheekbbRgabacept98n JaRee Faual Rfinar ek JAYS &H & he
reflecﬁ.g into the i ndogr 10space by thé nmetal foil sheets on the
es

rear s of TEFHRCHAY | O?Q;aE@@tSﬁbl&Hd iseit Hgorate Hoo diminy

re-eni ssi on ofadhetian;i sfraeced vaysn dhssicpatilionrel td‘f.e ﬂlﬁ-;atfﬁnergy
of thefar-lnfrgred nay oor. face

rom.t
mini mzed. Thi' r??%ws ?EP%H’BCELP\YS’: g%l4lazat| C6RegR L en@e@flr[q}oﬁ’]e
By repeated oﬁwxnf\ceredi ahsophenonenalyeir! 304t ratyed deyt Hirg. theA ground

-* i
Fig. 73 F' % ugagt thSrEQ@%Qr 2R2AGE %%%l%égﬁ conté&n the
rece|V|ng far-in rare

ground product at 10 wt%, 20 wt% or greater.

[0055]
The fins 304 are formed integrally with an aluminum
support plate 303. The rear side of the support plate
303 is exposed to a refrigerant passageway 305. Also, a
25 layer identical to the far-infrared absorption layer 304a
is provided on the front side {(indoor side) of the
support plate 303. Cold water is circulated as a
refrigerant through the refrigerant passageway 305. The
refrigerant is cooled by the refrigerant-cooling device
30 302. The cooling mechanism of the refrigerant-cooling
device 302 is the same as that used in an ordinary air
conditioner or refrigerator.
[0056]
A drainage conduit 307 is provided under the
35 cooling/dehumidifying surface 301. When cooling water is
circulated through the refrigerant passageway 305, the

fins 304 are cooled and the far-infrared absorption layer



20(radi ant heat) fromthe surroundings, while the far-

i nfrared-absorbi ng conponents in the ai r_og the indoor space absorb
the far-infrared rays and rise in tenperat re” A heating effect is
thus obtained. In addition, the floor face 200 is heated and itself
25i ncreases i n3béapenatheesutrliusecbéathagrihe sameieffess asofé@or By

heating, and therefore thig heating.effect js sipultaneousl

produced. [0065?(3? eghgtgt Fﬁa gﬁfe&ﬁﬁééﬁ%&d?hﬁofB@ﬂ% ?‘?\%‘?%ﬁtg%?‘la' the
30descri bed abgveuadcpmptiishesnhehei ﬁgrﬁbhfbyfeowleséfpﬂ%@m hepdér 304a
conducti on but radi-at i ha ray cross t entire

i ndoor space, Séggfgﬁérg%grggggélr%?i %ﬁy% né?%%p%iafﬂ?% %ﬁ‘%tﬁ%ﬁi%&f?% n
the i ndoér spagdelandaparfacabasl) &he veilical faceetdd ontivss I

m nim zed. 35F .S y-th I : i | rect

neatod. heat 11 om TRert ok ook e 2o e PG TG e T Bor e 00
can be utilizelotsFuheatinghet Als ebnthe bindegr spa7e-101 cefdentdyen
utili zation of seoesayeaEneLgy:NaSt e, ARt HIeLel are, be. 1 1 zed s @l o
since the hunman body feels warnth not only fromincreased room

t enper at ure butP@al SoNFeRAPHadtbmE ®eeRletd falpoieinhlnte Hrhidwdnage

effective 5Sutidbzabionzef. i nputéed ienesgy: Lo &St andpoifd 83 s
well. In addit] on,%%i nce fg?al rstreamflowijs used, there is no

unpl easant ness" br - &dver S8t £FFethd o Meal th j_fIF oaf'ncéﬁﬁﬁ%l&blcﬁ St on
the skin. It isrpossédl ot ohachiever z&;\plmq SHh e et didd gd hrtganfa@tit
wat er obt ai ne usi ng_sol ar. heat. as the heat.i ource or .i n-house
power gener at ?%%Pvﬁ?%g%ojr%rt %I‘f%l.ﬂf‘btolé'%ﬁ e nsgog"he qﬁﬁ rfiel%nél ying
cool i ng accor diengic® ihedgpsbgend witiodinentstaidtunow dre @xiglaimed.

j a technique for causing absorption

Since the pr es@éﬁdééé%?ﬁ%i

. +S, : !
of radiant heat into ody of "a human in an indoor space to
produce a warm feel iH§PTh the human, the term"cooling" will be used

here to mean the effiact, of, produci ng &y caol, fhf'ee'cfieﬂ% il%v?e;{]%{i)eiﬂ.tﬁge
i ndoor space. 20Figs. 8A and 8B are conceptual draw ngs i1l ustrating
t he than Tthe environmental temperature, and therefore it is

not limited to cold water but may also be a refrigerant

20 gas. The refrigerant-cocling device 302 is not limited
to the one described above, and any device that can cool
a refrigerant may be utilized. The cooling/dehumidifying
surface may also be constructed with the floor face or
ceiling face, but modifications are necessary for

{ 25 treatment of condensed water droplets. Also, instead of

providing the cooling/dehumidifying surface on part of a
wall face, it may be separately installed in the room.
However, it is important for the cooling/dehumidifying
surface to be exposed to the indoor space and for heat

30 exchange to be carried out by radiation between the
floor, wall and ceiling faces. The surface of the
cooling/dehumidifying surface may be composed of stone.
Also, the electric power of the refrigerant-cooling
device 302 is preferably supplemented by electric power

35 generated by a sclar cell. The artificial cocling
accomplished using the refrigerant-cooling device 302 has

high cooling efficiency compared to ordinary convection-



principle by which a cooling effect is obtained. In this case, there
are two cooling effects: (1) a cooling effect when neither the heater
controller 204 nor the refrigerant-coolth}%éVice 302 are operated,
and (2) a 25cooling effect when the heater controller 204 is not

operat ed but theer efftiigaranil- calliing dPHLeB02%4 s(operabedi t Fhnsts) ,
t he cooling effgcﬁ% i n &ase %WI | | be expl ained. [0067] 30In case
(1), neither PRE RESEET CESntT B 1S9 BG4 Tt T He Tt IR YA EAREURBDTY ng
devi ce 302 ar suppérakededHiye\erlarsidedd tdieedinir gaeer 200ndast fon .
stone fl oor panel ‘L'ﬁ‘otor%é’} | arge heat capacity provided on it, it a

r

mai ntai ns tenperature~at tinmes of |owest atnospheric tenperature
35such &s nighttinEigr. daybr ealconlorpatidedr dvarvdsyg tdieodimortiaceross-

(stone floor) : t d ring -t mes..of | st_at no er.ic
tenperature saéggégg%lg%??iu%%orr of}u§8 “?aldldybrsrehai Waﬁl\éfe%a@s%%si%&@ shown
tenperature therEabter &ecthéagendgpherics t-ergerianale stsestubutshown
because its heat pgapagi ty gig | ar 48 kh L emmelal g, foes, u}sé‘%ft?sfr
as much as the atnbspheric tenperature increase. erefore, a col do
feeling i s prbdfc8dceien layeiing tdaytivre Wert tthevagt s pheflhiermal

tenperatpure hagshngeeagedoaldi $19an sakSAe L UH itHERd DY, EXPEIEENGE the
[ 0068] On the other hand, the wall faces 300 and ceiling 10face 400

have | ow st onECEBAREAPE Soip&tedet &1fhe A dlrtFladedorhentd Iheits

heat capaciti esratehednsindehablyestmlll amndnan the ddoad Iacend a
Ther ef or e, wheT tge a rmsgh%ri c .tenperature increases during daytine,
the wal | faceR 300 And2¢Er ity facd 8GR F & %ed so that 15t heir

tenperatures rise fo0bélatively high tenperatures conpared to the
floor ce 200. [0069] Far, _ex | e,_ when the, mnimum .

at rmsp&gri c terrperg %r gigtstgé:y%%é’aeg ?’gg’z&é fﬁgﬂ%g%gﬁ]n%ﬁtartlng
20at nospher i cneeaperat bhetatl sdaptianeeids b38@1timeg fd certdmicel 300pasraat

a tenperatur %91‘géPﬁalELnézt%%Cs%hed%ué%ﬁ%%‘i’ A G & P Ad NG Qe

t he indoor space results in a naxi
floor panel 205 to a mean particle size of 5-100 um

{about 50 pm in the case described here) with an ordinary
20 plaster material (a starting material containing no
water) in an amount of 20 wt$% with respect to the
ordinary plaster starting material, and then adding water
thereto and kneading the mixture. The thickness of the
plaster layer 313 is 30 mm and the processing method is
25 the same as for ordinary plaster walls.
[0060]
Fig. 6 is a conceptual drawing showing the cross-
sectional structure of the ceiling. The ceiling face 400
shown in Fig. 2 ‘has the cross-sectional structure shown
30 in Fig. 6. Fig. 6 shows the foundation structure 401 for
the ground layer structure of the ceiling. In this
example, a metal foil sheet 402 is provided under the
foundation structure 401, and a 20 mm-thick gypsum board
403 is additionally installed. The gypsum board 403 has
35 a composition including 10 wt% of the same natural stone

composing the floor face 200, ground to a mean particle



tenperature of about 25-26C even during daytinme. On the other hand,
the tenperature of the wall faces 300 which_25have | ow heat capacity
is several degrees higher than the roor‘fééeT while the ceiling face
400 is at a tenperature near atnospheric tenperature. [0070] As a

result, far-infracedsr aygoar Fme%EBQQ Bbogﬁ;kﬁﬁ gouall ;£ ages. 300, or

celllng face 400, that are at relatively tenperature toward the
floor face 200NER&! -is at relatively |ow tenperature, such that the
far-infrared emttinggguhstances in the wall faces 300 and ceiling
face 400 are cooled. This cooling is very 35 nmedi ate because the
heat capacities of {H& RALNCFREBsOBODSARHNEel i Rige f AROADDERY eof the

smal | er than thevbgaton- d89crikapagi ty 9&féb§néé0@é ﬁ“@%@ 280, Heal; at
the wall faces 300 and c face 400 is renopve mechani sm

ilin
of absorption BP¥f5F- Fﬁ?ﬁ%?@ﬁgrayél?ﬁ?ot?ﬁep¥?%%9tf%%%e@®@9ns%5t%al

absor ption of fathnmﬁﬁaredrrayﬁsbygt@BsM@¢t1$@C@§ b geihéng faGe the
occurs easily | ?? ortion_to.the anqgnt of em ssion. ring this

time, since the fadd130 0 R 430 4 AP P A CRP B PSR OHE vihi 127 he
wal | faces 300feaaticei Ennghéacend) cloapréese ieunithdgT ocilict sheofuddae

st one, at m es.effici I La the far |nfrared 10rays.. [ 0071

As a resﬁlt algés% o Jlérljﬁii gﬂéS%fy%ﬁ% grglf?] Tar'dd rayas Hé?fﬁ/‘?‘?]e]dl%)}n]aa
human 52 are caghay albs@mbéIddQJmospdmeea‘lolﬁxw aceh 2003 wldrd aoesed@hal
and ceiling f 1 | i or_t n
52, In additi on  {Re T ar et ot Faf 607 aye vt RGP 17 ol prredfia 1A
moi sture in t hREEEET at® %@%@l%%@iIyIQﬁﬁﬁﬁﬁxﬁﬁ|¢ﬁQ¥¢¢mﬁqI&xﬁEﬁnmgﬁrzmm—
wal I faces 300cc§<5‘ﬂ115}i|<ﬂéf'ﬂcé a@@ 40roeaﬂﬂ¥lf 1 owerd ng, e &t %ﬂa‘i\tlng

tenperaig 20[.0072 he cool | unction I'n case
passi ve'funct i Dt hEET do¥st FotL g 4 et(éll“é%,éﬁ i €1 WO e ety ZrO& This

cooling, and tddssés tdghlyg dﬁﬁlﬁl’@@@ﬂ:ér{@rﬁﬁcﬂ@c HaW0its of s ey @Y oor
irradi ati on and not % &iaSIQﬁ%thﬁ burde 5t he enV|ronnent
However, in tHi%C TS ar-infrared rays are

emitted from the steone floor panel 205 to the indocr
space 101l. 1In Fig. 7A, the far-infrared rays emitted
20 from the floor face 200 are shown conceptually by arrows
indicated by the numeral 51.
[0062]
A portion of the far-infrared rays emitted from the
fleooxr face 200 are absorbed into the human 52 and into
25 the far-infrared-absorbing components in the air of the
indoor space 101, while the rest are absorbed into the
wall faces 300 and ceiling face 400. At this time, since
(1) the wall faces 300 and ceiling face 400 are not
heated (i.e., their temperature is lower than the floor
30 face 200), and {2) the wall faces 300 and ceiling face
400 contain powder of the same stone as the stone that
serves as the far-infrared ray-generating source from the
floor face 200, the far-infrared rays emitted by the
floor face 200 are efficiently absorbed into the wall
35 faces 300 and ceiling face 400.
[0063] .
The wall faces 300 and ceiling face 400 that have



external air tenperature is above 30C and the humidity is greater
than 60% for exanple, the cooling effect will not be sufficient and
t he burden of heat on the human body i nct eX%6s. That i's, the body
will feel hot. In 30such situations, the cooling effect of case (2)

exﬂ ai ned Iher agraﬁdebe@glrfamadug&%@cgg%r] Iﬂforﬁ;OQ{é Qgéﬁafi@évtzoo re-
sufficiently confortable Jiving. n case ., the heater
control | er 208MtL f6¢ 3 E@rra?togcﬁagﬁﬂ | it hFel‘?ef?é'gé%%tE%b%PlrE‘@ed far-

devi ce 302 isinpenated rtaysceale @mm@dﬁwmmﬂm}diﬁyimmgﬁﬁﬁoxﬁgl.
Cooling of the_coolin ehum di fying.s ace 301 causes_ - 40 - the
cool i ng/ dehumlalgflﬁaﬁﬁ%lsgjryf i%e é’(ﬁ“er%lb«%%ai |RSWEr Ybrfper it @r 85 T AR Eed
the fl odr facéa20@nfwalded aces IO aard teiddbngl fiacte 4002 human 52 and
Consequently, . t | a i.,s significantly disturbed, d .
far-infrared %égg gg% gg%iﬁ%&%a ﬁﬁiﬁ 58 TS5 %éﬂ%?%ﬁﬁﬁswﬁ?ﬁg?%c%%r of
300 and cei | i hhef avdo4@0 spewar d Otlhe widdle ngledetaa difeyimay-Sus 6 doed
301, and are b i.n t oal.i NeIRBVAR sur .
During this t?ﬁé?ﬁs?ﬂgglkﬁg ?%&grgkggglgggyggglé%%ugfggéa%%%ﬁ%g%d of
the same typeSéncst §AE-as e tograenad e cufcteoat dditon the Suiface
of theigool i nghdebugi dichy n@sur fraqe 3QLe@nd,f heaalds f a&%%g@f%

ceiling face 400 conprise the same ground product coated on the
surface of thé2tbofPREFAERGNPECY Fichd 181G fiace 3P dvgre i orlpeben of

¥iha far-infrargd f_a?flsiﬂa@r@tﬁ%a%l @la@lgg %ltiés%iig%teﬂdcrie’?ﬁ% I‘{é@cﬁﬁ&neﬁgy of
is situatiop is_illustrated in Fig. 8A Fig. conceptual |y shows
t he situationQFﬁ aﬁFEﬁnﬁﬁﬁxﬁﬁfF&W@d%F&§§E§¥é%%¥ﬁtqnﬁjﬁ#QQﬁt@ﬂﬁﬁl%ﬂﬁ 1s
face 200, walhifisweésed00 20ardadeikisngdfrace A¥diomand tihezation of
cooling/dehun&%&f ing surface 301 and are absorbed into the
coolinngehunl |¥§Vﬁg surface 301, as indicated by a solid arrows 61.
The tenperatures afU@&éh section in this case are in the

rel at inglnggihg:m cel 'ygaggrgggggggo gptRRhce’ 35S O GriedrRod 3R 0 2t eq

by Fig. 7A — Fig. 7B — Fig. 74, & human in the indoor
space feels warmed by receiving far-infrared rays

20 (radiaﬁt heat) from the surroundings, while the far-
infrared-absorbing components in the air of the indoor
space absorb the far-infrared rays and rise in
temperature. A heating effect is thus obtained. In
addition, the flcor face 200 is heated and itself

25 increases in temperature, thus creating the same effect
as floor heating, and therefore this heating effect is
simultaneously produced.

[0065]
The heating effect according te the invention

30 described above accomplishes heating not by convection or
heat conduction but rather by radiation that travels
across the entire indoor space, and therefore deviation
in temperature distribution in the indoor space and
particularly the vertical direction is minimized.

35 Furthermore, since only the floor face is directly
heated, heat from the far-infrared rays emitted from the

floor face can be utilized for heating, thus contributing



[0075] The floor face 200, wall faces 300 and ceiling face 400 are

renoved of their heat by the nmechani sm of ??absorption of

far-infrared rays into the cooling/dehum drfying surface 301, so that

absorption of far-infrared rays occurs easily in proportion to the

amount of em ssboafrEBtsvesunnnitested as &68PGYat UERcFEUUSLE DR ddh

t he floor facetﬁoo wal |, faces.300 gnd %fceiling face 400, and %?n be
B n B3N P9 els

0
interpreted as I'HEreas&d abiMt MY £6%absOr BOr atit Ane hagt iU
shift occurs fwemmthenegubhipr fuomstatecassa resul teobesapptyimg: also
41 - radiant h t h opl i ng/ dehum di fying surface. 301. 076]
As a result, tﬁgg?agééﬁngrgﬁa?ay%%eﬁ%t?%ﬁgbgg?h%oh%ﬁ%he%% %#é%%ﬁﬁﬁQy
absorbed5i nto vhelfkabiohacé 200pthalll efiaces BOGn andicestamipdiace as
400. This condjtion is. i ed_i i i Fig. 8B
conceptual |y st%%g'a i?a%égiﬁiﬁﬁfcﬁigggi%%t§ﬁ%%{g$n i%% %dg%yu?%%
broken arrows B2ere being ubsbehedninesstdre ddoorss agtf 00, omaidalth

faces 300 and ggili 0L 007 The far-jnf ra
emtted fromt heb%uﬂg#%g@aég%%%i %gpa%%&%éed.s}ﬁ{?b tﬁ{e Jf1?oé)é?gEfel(<'§10(:le(‘a o
200, wal | face3°BpOVangeEei PNhgSHaeevon, Liahbl 1 ey diof evatrr aataigfed

the humap 52 igsabsorbedr-intorthe tfﬂl@%eé@i;r% 200; rvel b f 8685300 power

15and ceiling face 400 in the formof ther radi ation. As a result,
the body of thEEMeFRN-%2 YhsksSheat Etl$s cool ed, thus producing a
cool feeling for thpotewan 52. This also applies to heat energy of

the far-infraredabsgrbing. co nents in the air in the indoor space
101. 20 That is, the'§ |%g+n?g£§ez?>%,c NG S Bn' et iﬂibé)f’feélée
400 readi |y absdrddfresnt nfiht edow ays, g0l 4iedd t hesthead enernmeeintt he
far-infrared- i co n in th ir_in the.indoar. space is
absor be%gi nt o éﬁe@gﬂ{c}%} %E% ig%g?n%/\%fef foargecsa%gana T 1 foafge 400
in the form 25cfd¥adi dmathelto Asha akuldaf a heimraoomirt enperataoe sipsice
reduced. [0078§] e ddis effect.only |4 t om,te ture by
o Lk TN R HiRdeoRI TR

about 1-2C, the heat Is |ost tot or face aces 300
and ceiling fad009'n Thel kg Metd digectto mean the effect of

producing a cool feeling in a human in an indoor space.

20 Figs. 8A and 8B are conceptual drawings illustrating the
principle by which a cooling effect is cbtained. 1In this
case, there are two cooling effects: (1) a coeling effect
when neither the heater contrcller 204 nor the
refrigerant-cooling device 302 are operated, and (2) a

25 cooling effect when the heater controller 204 is not
operated but the refrigerant-cooling device 302 is
operated. First, the cooling effect in case (1) will be
explained.

(0067]

30 In case (1), neither the heater controller 204 nor
the refrigerant-cooling device 302 are operated.
However, since the floor face 200 has a stone floor panel
with a large heat capacity provided on it, it a maintains
temperature at times cof lowest atmospheric temperature

35 such as nighttime or daybreak. 1In other words, the floor
face (steone floor) 200 that has cocled during times of

lowest atmospheric temperature such as nighttime or



radi ant heat fromthe body, and therefore the human 52 may feel
cool er than the actual reduction in roomtenperature. [0079] 35Al so,
since cooling of the cooling/dehunidifyrhgy%UTface 301 causes
condensati on on the surface and the condensed water droplets are
captured by theymeehaniisMrea sk -in Showeidt g tiffrang-col hected, it
is also possible to obtain a dehum difying function. Since nojsture
inthe air is>4"g568Far (YA RG G Hiss Q%m%ﬁb seittFnhedits
the effect thatpatiiltiyzds flarrdaf rared andye banissi ddbs imsh catededye as
nuneral s 61 angcgz En Eigs.t 8Apﬁ%g.88. Conseqyent;¥ r enoval ff thg
moi sture in tRECE Foi FEFedsdS THE Fin GBI G- Ereat HgE 3 Sondf EFon G 7F -
whi ch far-infraceddr dgsldng noy ereakided absor bd iy tdweyfimerviaceche
200, wall fac ceil ] face 400, wmhich 10utili.zes the
af or ement i one%ﬁren%gggl‘%%gcoge%dg);%arﬁurréar gﬁlgr alynsc,reaansdec?'he fe}?Jf? rehc3t Bt Pe
radi ant heat abséiptiednbfyr empehd emoean body into the floor face 200,
wal | faces 300 and{@gkbhng face 400, while al so increasing the

e

cool ing effect caus by absorption of radiant heat fromthe 15human
body. In addition, OBhéhgekificdi fypingy ftisctiadd |Taeess IHe atidconf bing

i ndex, 1phus iagreadnBgnthe AR RGeS fett I s P EWROT il e 88) oo r
wel | . For these reasons, even with a cooling effect of only 1-2C of
air t EfpEr aPlr e2nFt theigodsian) cape FiddieTcgoie abovel darably

20nurreri cal vahdelel0@88h the r1DS.falR)e . USITIG RFEWDL i1 Of tadi ant
heat generated b¥ t he human bg%y, it i,s possible to obtain a
significant cBbIPRYPEFFEct SBPETARTR & SR ALY idR ¥ loUns, the

25t enper at ur ewaBiin€ecre GOI0d adidr cies 1utigl ifzet fa0 tdies,afitedSePpossitie
to avokd the dj van f cold air caontacting the skin. In
additigg, singééggsoF%E?%%tg %Pa igﬁttﬁegﬁ%%%ﬁﬁéhﬁgklé% temperatures
far-infrared-abspebedgtcorpendnsri fatcke 28i0r. t akes pl ace wi t hout bias
in the indoor spaceg;39 he tenperature distribution bias in the
vertical direction o? t he i ndoor space can be reduced and energy
utilization effici EREycganrbe i Woesasde. mHinher pomesHEiacec t he room

tenperature degreases. onl v sl % Ly, Lt I.$,cp0SSib to_m.nim ze
synpt onms such assécooPlng 5ig8% %F¥F §§[8§8§]and %%e rasLmum
20 atmospheric temperature at daytime is 28°C, the floor face

200 is at a temperature of about 22-23°C at daybreak, and

moderate shading of the indoor space results in a maximum

temperature of about 25-26°C even during daytime. On the
other hand, the temperature of the wall faces 300 which
25 have low heat capacity is several degrees higher than the
floor face, while the ceiling face 400 is at a
temperature near atmospheric temperature.
[0070]
As a result, far-infrared rays are emitted from the
30 wall faces 300 or ceiling face 400, that are at
relatively high temperature, toward the flcor face 200
that is at relatively low temperature, such that the far-
infrared emitting substances in the wall faces 300 and
ceiling face 400 are cooled. This cooling is very
35 immediate because the heat capacities of the wall faces

300 and ceiling face 400 are smaller than the heat



Cooling with a systemthat absorbs radi ant heat fromthe body
according to the invention speeds the inLtbgl_ - 43 - cooling effect
and increases the i medi acy of noticing a oling effect. This is

al so useful for increasing confort and | owering wasteful energy
consunption. | raphicd temadditienttloor pacti cgbar, Headi ant theatiail$ faces

absor bed 5from,t,he _human.hody into t three surfaces, i.e., the
fl oor face zoo?bphénéaFFlgéEésféﬁﬁ 3ﬂ§ fﬁeIEQPVFHggVaEQe4@6?h3ﬂasm of
t heref ore a hi ghsbogyicoobifngaeffiectaredachiyevedio] 0082Flocor face 200,

10Furthernore, _th olLi fect of se (1) descri bed apove does

not require inSEt%gQeéggg§g%%§§1?Eef%utépgggFgg F%??i%Ergﬁ?,waﬁg faces
does not produeedgreénhodséagasescuandentitanithpreporeibe tsethto
realize zero en}ssi,0n, A ~ cogl.i.ng e t ca ) sgr i bed
15above can begg%?g?ngg &??ﬁsﬁggé rgg%?ggd£é§gcgg%%’p%ﬁ%%gtﬁgﬁ FLobe
ordi nary cool i Agc2andlt hereporerémeergpadavifigstean teihehtleyvedal Wikares

the cooling efggt.ph case:1hg) rhecusgf Whhh 8580 | brodfict
possible to effect?vely ob%a?n a gooling e?%egﬁ af%%§§t$5?§ f%?n%f the

commerci al el eBtPN'E, 20pdheligFad8s] effiCienphy avsappor t fag i mErefddct
of mxing a greypd.product of a far-infrared emtting substance in a
wall will now be pggﬁbgfﬂ. 25[0084] Fig. 9 is a conceptual draw ng
showi ng an environ in whi ch neasurenent was conducted. Fig. 9
Shows the cross-sechsonatesbhape of ahd®heinbpxqgdO0dR Mege: of s Veneefared

The nmeter box 501_co pses, . a 15 mmthick 30veneer, and it has a hgx
structure of tﬁ%yai%ﬁgé#%ﬁsbgh%mﬂuTﬁ% %%1%ﬁ%t%a%%{¥w§#§?r9ﬁ$nﬁQﬁﬁeéhe
open surface. TheonefacebdK0p0dals SBatamt 200 Wwehd ¢4 61 Dpenf see f ATE
pl aced 9§ the05 folels e 2 En_ Fi . dh urf.ace of_the
floor face 20 %asu%igﬁo%egg?%gg&g%%e$£%%ﬁf 55E%§1§%ﬁwﬁ%ga 53%‘ tn
mm t hi ck panel 3@#ipiocestled franittjaprdviaed overted fsomexpt hiaed i n
relation to Fige;dyufddithe,surface-of i1k panel, (£ o0 dacq)td Sene
heated by adjusting the - 44 -

floor face 200, wall faces 300 and ceiling face 400, thus

lowering the atmospheric temperature.

20 (0072]

The ccoling function in case (1) is a passive
function that does not require electric power energy for
cooling, and this is highly desirable from the viewpoint
of energy irradiation and not increasing the burden on

25 the environment. However, in this case, when the

external air temperature is above 30°C and the humidity is
greater than 60%, for example, the cooling effect will
not be sufficient and the burden of heat on the human
body increases. That is, the body will feel hot. 1In
30 such situations, the cooling effect of case (2) explained
hereunder can produce a degree of cooling to allow
sufficiently comfortable living.
[0073]
In case (2), the heater controller 204 is not
35 operated, while the refrigerant-cooling device 302 is
operated to cool the cooling/dehumidifying surface 301.

Cooling of the ccoling/dehumidifying surface 301 causes



tenperature with an el ectrothermal heater to between roomtenperature
and 45C. For this measurenent, a tenperature sensor envel oped by
alum numfoil was placed at a position at 4%he center of the meter box
501 at a height 50f 30 cmfromthe floor face 200, and the

at mospheri ¢ t empealourie @adati o yitn e easer esh {0085] 2 A Bl asher
panel 502 was attach&d tofg}ach of the upper sections of the four wall
faces of the ITAIEFTGTISE fordde Tha &l e A9 prakt ekapanefVgopnd

was obtai ned kyifilonmi g dchel qul ast@indayam3l3, expd ahaed halsetation
to Fig. 5inta

.a_2Q.mm t hick, panel,, and i ontai ps the sane stone as
the stone conﬁ&gpﬁgﬁcﬁgtcg‘tyor?elsr Hdie ar‘f"é’lé Zﬁ%rbjfnlg—’?%?e SYOUREE i nto.
powder Wi th aemganeparfirios] eelsd 28 cafr 1GEE A0, (helrki fadéer3loefended
to as "stone ; ") ... SIX | es r r epar.ed Vi ng. St one powde
contents of 08% /q(‘at%fI \f/ta%e f’\i\q O}QO@IW(%%%d: vﬁajﬂ}o%?gg ur&i@%%b‘b‘gG urrace
The neasur erreﬁﬂl\Na@ncipﬁ@t@ctaéstdnbadwelrft@j ltdwd ngp QDimepvnadrhurkidsfyitde
floor face ZOEu}[eﬁgcgdb\éﬁt_ed EPuq:i me Q:tilllr[ee O%ir?@é) hégzé%%?dface 200

observed unti e tenperature changé durind 10 mi nuies |Tzed ‘a
bel ow 0. 1C. WiéA EhévEérper st ssid dfe theograracey RO Bt sibdhe zasl, the

the nmeger boxﬁ@fhﬁg&fegmf&e d%ac%aeﬁno%@@ 529002 affixed to the

upper sections of our inner wall surfaces was placed on the
floor face 208°PhiTHEENEIE SR FiGRCe,3 Gihd stfrenentl ofagee 300

air tenperatuegdwasiiRng #ed atod keirePheld CARIMer &M S roduct
measuring | ocation shown, The veneer was exposed ql;;al ow t_he,g aster
30panel s 502. SPBB8T] CTehPr KU Fre &durtdife Mo W TR F Wit G al | v,

and then 1 m but€acd BDNYL &8.gr% UICMIES heb tTivild eSs@thflfbred rays

m nut e§5aftertgﬁgsi n'hti al rre%surherr%gt.. .The operation was 35conducted
for the’fol | oVl iig 634l 8¢ r-SAi%8ire", "plaster + 1 wt % stone
powder", "plaster +0874f% stone :

This situation is illustrated in Fig. BA. Fig. 8A
conceptually shows the situation in which far-infrared
rays are emitted from the floor face 200, wall faces 300
20 and ceiling face 400 toward the cooling/dehumidifying
surface 301 and are absorbed into the
cocling/dehumidifying surface 301, as indicated by a
solid arrows 61. The temperatures at each section in
this case are in the relationship: ceiling face 400 >
25 wall faces 300 > floor face 200 > cooling/dehumidifying
surface 301.
[0075]
The floor face 200, wall faces 300 and ceiling face
400 are removed of their heat by the mechanism of
30 absorption of far-infrared rays into the
cooling/dehumidifying surface 301, so that absorption of
far-infrared rays occurs easily in proportion to the
amount of emission. This is manifested as temperature
reduction in the floor face 200, wall faces 300 and
35 ceiling face 400, and can be interpreted as increased
ability to absorb radiant heat, as a large shift occurs

from the eguilibrium state as a result of supplying



- 45 - powder"”, "plaster + 5 wt % stone powder"”, "plaster + 10 W %
stone powder" and "plaster + 20 wt % stone powder". [0088]

The increases for each sanple fromthe ini tiari y Snmeasured
tenperature are shown in Table 1. [0089] Table 1 After 1 mnute

After 3 minutesaffiten beditnutbes HAf t:@bﬂnqi/aaham&%g&n%Osmgkgsw1.
Pl aster al one +3.3C +%.7%? +7.5C +8.6C +9.7C Pl aster + wt % st one

powder +3.3C (o
As a result, the far-infrared rays emitted by the

human 52 are easily absorbed into the floor face 200,

5 wall faces 300 and ceiling face 40C. This condition is
illustrated in Fig. 8B. That is, Fig. 8B conceptually
shows a state in which radiant heat indicated by the
broken arrows 62 1s being absorbed into the floor face
200, wall faces 300 and ceiling face 400.

10 [0077]
The far-infrared rays emitted from the human 52 are
easily absorbed into the floor face 200, wall faces 300
and ceiling face 400, and therefore the heat of the human
52 is absorbed into the floor face 200, wall faces 300
15 and ceiling face 400 in the form of thermal radiation.
As a result, the body of the human 52 loses heat and is
cooled, thus producing a cool feeling for the human 52.
This also applies to heat energy of the far-infrared-
absorbing components in the air in the indoor space 101.
20 That is, the floor face 200, wall faces 200 and ceiling
face 400 readily absorb far-infrared rays, so that the
heat energy of the far-infrared-absorbing components in
the air in the indoor space is absorbed intc the floor
face 200, wall faces 300 and ceiling face 400 in the form
25 of radiant heat. As a result, the room temperature is
reduced.
[0078]
While this effect only lowers the room temperature
by about 1-2°C, the heat is lost to the floor face 200,
30 walli faces 300 and ceiling face 400 in the form of direct
radiant heat from the body, and therefore the human 52
may feel cooler than the actual reduction in room
temperature.
[0079]
35 Also, since cooling of the cooling/dehumidifying
surface 301 causes condensation on the surface and the

condensed water droplets are captured by the mechanism



+6. 8C +8. 6C +9.2C +9. 7C Pl aster + 3 wt % stone powder +4.5C +7.6C
+8.4C +9. 3C +10.4C Plaster + 5 wt % stone powder +4.7C +7.8C +8.7C
+9.5C +10. 2C Pl aster + 10 w % st one pomﬂer‘l2+4“. 6C +7.3C +8.5C +9. 6C
+10. 6C Pl aster + 20 wt % stone powder +5.6C

10

15

20

25

30

35

shown in Fig. 4A and collected, it is also possible to
obtain a dehumidifying function. Since moisture in the
air is a good far-infrared absorption component, it
inhibits the effect that utilizes far-infrared ray
emission, indicated by numerals 61 and 62 in Figs. 8A and
8B. Consequently, removal of the moisture in the air
increases the function of creating a condition in which
far-infrared rays are more easily absorbed by the floor
face 200, wall faces 300 and ceiling face 400, which
utilizes the aforementioned emission of far-infrared
rays, and the efficiency of radiant heat absorption from
the human body into the flcor face 200, wall faces 300
and celling face 400, while also increasing the ceooling
effect caused by absorption of radiant heat from the
human body. In addition, the dehumidifying function
lowers the discomfort index, thus increasing the cocling

effect from this viewpoint as well. For these reasons,

even with a cooling effect of only 1-2°C of air
temperature, it is possible to feel cool above this
numerical value.

[0080]

Thus, by using absorption of radiant heat generated
by the human body, it is possible to obtain a significant
cooling effect even with a small decrease in room
temperature. Since no cold air is utilized for this, it
is possible to avoid the disadvantages of cold air
contacting the skin. In addition, since absorption of
radiant heat from the far-infrared-absorbing components
in the air takes place without bias in the indoor space,

the temperature distribution bias in the vertical

. direction of the indoor space can be reduced and energy

utilization efficiency can be increased. Furthermore,
since the room temperature decreases only slightly, it is
possible to minimize symptoms such as "cooling disorder".
[0081]
Coocling with a system that absorbs radiant heat from

the body according to the invention speeds the initial



+8.4C +9.3C +9.9C +10.5C 10 [0090] Fig. 10 shows a graphical
representation of the data of Table 1. As clearly seen in Fig. 10,
the plaster walls with the m xture of st oné3 powder (ground product of
15t he sanme stone as the floor face) exhibited a faster tenperature

increase and acgigahel ciffeceasadr angeehhan the Phashehcdl 9Renot Nl s,
experinment only r. face was heate$ and therefore primry

radi ati on was SﬁPglﬂﬁoﬁgéﬁ&tr|08 1facé. 2FRAsUSERBLgEaphi AT ERG1ING0
shows 20neasuremaﬁbr®fahhelbmé&@agewbﬁtéfﬁmsahéfgp tenpengt usg. dugm to
t he stone powd orts

t t Th
validity of thﬁkﬁégﬂn adws&pa?fpg%ﬂggiaao %?iraP%ézﬁl%ggpth%ﬁ?@ed
menber otsher tﬁanmthheheamangbsdyfaﬁEOIﬁhéhehrééfQﬁrﬁ@ééﬁ aceof dimyg
he - 46 -
Shownin Fio. TRPLRRERSE. bl Dentiugnl! BRect 0000 cng et Brilind Adke,

property inprovéd,dandnghétrhéostant hiiph peodpdcobl Brg af fetesiafter
the start of hgatipg.qdue to addition of the stone powder.

Tenper ature increase gue to heating of an object requires a |arge
amount of heat ener §908&ting the start-up period up until an

equi li brpum state '?uE@ﬁéPﬁgreThgﬁe &$of?ﬂ%lgpfe§@' tégge df

phenonenon in which the start-up period ert ;;grove
shown in Fig. @@SC%{LP%gW@‘d@r@%%rla%sr@%lél)é@fze@@w s%n@fgsad@icrﬁg the

stone powder t@uw@dévaf&r(@éﬁﬂgérmgela15@2aoe£|§<9t M@d@é@réré@mouse

r rOV|n effect is clearly exhibited with
perlod prope t¥ ng glt can therefore g% used to realize zero

emission. Also, the cooling effect of case (2) described
15 above can be obtained with less required electric power
than ordinary cooling, and therefore energy savings can
be achieved. When the cooling effect of case (2) is used
with a solar cell, it is possible to effectively obtain a
cooling effect without utilizing commercial electric
20 power.

[0083]

Data supporting the effect of mixing a ground
product cof a far-infrared emitting substance in a wall
will now be provided.

¢ 25 [0084]

Fig. 9 is a conceptual drawing showing an
environment in which measurement was conducted. Fig. 9
shows the cross-sectional shape of a meter box 501 made
of veneer. The meter box 501 comprises a 15 mm-thick

30 veneer, and it has a box structure of the dimensions
shown (45 cm depth as well), with one open surface. The
meter box 501 is situated with its open surface placed on
the floor face 200 shown in Fig. 3. The surface of the
floor face 200 has a stone floor panel 205 (25 cm square,

35 15 mm-thick panel of processed granite) provided over it
as explained in relation to Fig. 3, and the surface of

the panel (floor face) is heated by adjusting the



15addition of the stone powder at 1 wt% and is nore prom nent with
addition at 3 wt% [0092] Fromthe viewpoint of the content of the
stone powder in the plaster, a content of “Yvit%resulted in a
20significant difference in the effect after 3 mnutes, after 5

m nutes and atbfbefafuRdt @3.c1PWn RO Hiffananes afieicdr MAU e Ah room
after 10 mnutes. Therefore, an effect was seen with 1 wt% and with

a further incteapedasomeeandofd BCwt ovForhéhiiacmeased sr@mier & Ureepgrdtthire
was 25not abl y sLaLger es%%ggqit iy Rlashefund! Qe Jds ;@%é@&fﬂ ofe

concl uded that the effect invention is obtai wth a stone
powder cont enPC8ft10W SFoihgr emndrer &fd Preefatanr Yo t¥0h Tont dmigit

3 wt % ors greaper 30VWehN r2cgORERNtF 10§03 A% ddb Padd cl@rachdSoneric
i ncreased 30tenperature width was notably | arger conpared to pl aster

al one. [0093] temperappar e Tdn @ Poikd &t Sc SIS 5 wt % or 10
W % no not abl e di fhegence was obs_erved conpared to 3 wt% 35However,

when t he stone povxger content was increased to 20 wt% a notable
difference in tenp erIGFEanBa@éée HES idd APt Ve ST | @F note

shown here, fupphbersect4édns oiCreasiMert he 1St aiepovsier: 1eo N end r 2ho wer
20 wt % t.ended_f 0 saturate_t te rat ure increas ct_to sone
extent(.)lbl n adab?i rgﬁ%eg é?éng%&dmn& CEES eroﬁ’ad}eg'ageézet"f‘fﬂa% Iz bY
will tend to fedutegwbhkabikisttyrf lemetrhe 15y icosic intedfin roved t tamniag
o for Lot AdgImteihal duBN USRI Oartdl®y ! A AL A8 dhe Mane

uni f or m spr eadi uring coating. For a“plaster wal erefore; it
i s consi der edssoihtapkether stheessttomposdwderthedditdron fiode pangy exterof

than about 20F§?h\é\@% g%ghgggfﬂito _powd}-%geﬁeﬁlthafé @néﬂrgépaélzﬁceﬁ@@ﬁié‘t%

t hat i ncl uding same matertal int aces a
far-inthared e#ipti(hgrsibsfarce redeposidngct ke HWedtdmy mawdack) . Six

produces SeCOQQﬂﬁXeEaQE?EiB?é&@?@&“ﬁ%f%%& gﬁ%ﬁgipéuggﬁtg%ntents of D
wts, 1 wit%, 3 wt%, 5 wt%, 10 wt% and 20 wt%.
[0086]
The measurement was conducted in the following
20 manner. First, the floor face 200 was adjusted to a
temperature of about 32°C, and observed until the

temperature change during 10 minutes stabilized at below

0.1°C. When the temperature of the floor face 200
stabilized, the meter box 501 having the plaster panels
25 502 affizxed to the upper sections of the four inner wall
surfaces was placed on the floor face 200 in the state
shown in Fig. 9, and measurement of the air temperature
was initiated at the atmosplieric temperature measuring
location shown. The veneer was exposed below the plaster
30 panels 502.
[0087]
Temperature measurement was conducted initially, and
then 1 minute, 3 minutes, 5 minutes, 7 minutes and 10
minutes after the initial measurement. The operation was
35 conducted for the following 6 samples: "plaster alone",

"plaster + 1 wt% stone powder", "plaster + 3 wt% stone



15secondary radi ati on conponent produces a notable function on the
heating effect. As is well known, the actions of em ssion and
absorption of far-infrared rays of a far =i APrared emtting substance
are reversible. Consequently, when the heating surface (floor face)
was 20used as phedeeol,i r'r @%hltém dl Byi.ag suphacgolRethe @%spsété@nl 10
illustrated in Fig. 9, re was a tqﬁgency opp05|te to the data
shown in Fig. Y67 ?t8ne PQ&?&ﬁt Redt "RagsFerRoved?f Fbi helfaPPriates
(pl aster panel s 502) cosgg the cool i ng/ dehum di fyi ng surface (floor
face), causing 25thg, wall faces tggnnre easi |y _absorb radi ant heat,

and it is expected tlﬂgt HhF§38a0s 88Tt ﬁ@cﬁhé%gﬂsﬁo TPR WRE chnt hie? hieht
of the héatingmaaktired thepretenrboxr503dhbsnabsorhetei nfo the wal l

faces as radi ant he

can therefore

Fhphs]

be co

e atnospheric tenperature is | owered).
d 30that the data shown in Fig.

10 is

It

evi dence, albeit indirect, for the cool Maplef fiect of the invention.
[ 0095] Also, the data shown in Fig. 10 indicate that the effect of
the superiority of heat exchange between 35identical far-infrared
em tting substlances can be [cFfsT fed Atferhd [ arftenf bar dftem 7t | Agter 10
substance is Wioptyreatiarten | e nmgter | alinunenh| chinutes
heat - 48 - eRkbirirge 2flakes| place; |andsizcnof abhesat B we%ar +5.7°C
greater. Thus, pldmceknewledde ekat i Ng+& ogoche| pigpeiti pniofdhe] o 7o¢
far-infrared em%tdmogesubstiance al sp appliesjto the
cool i ng/ dehumjmbi¥demg surfdgce (or heating surface), and 5it is
concl uded t hatPiasterder 3t o |exhi bed |[f upctdeen @S.@. aoc +9.3°C +10.4°C
cool i ng/ dehumwi ¥ ysitegesur f dce (or heating surface) of|the inveption
it is necessargevde the far|-infrared emtting substance contenf on
that surface f{oldserel wt 9% or, greatcer| apd geefier apl yc3 W Y% otocgr patQr seoc
The data in Fiw:% BdohBexpl gi ned abgve al so sjupport the range fpr the
content of thedwerinfrared emtting substance when added to ot her
mat erial s (folPlexarpl €, 1@ doaui pg materimak llayes. o wWal Lpaper)| +10.6°C
[ 0096] 15Dat a vdeénmsmeteati ng that uniform heagti ng can e

powder

Plaster + 20 +5.6°C +8.4°C +9.3°C +9.9°C +10.5°C

wt% stone

powder

10

[GO90]

Fig. 10 shows a graphical representation of the data
of Table 1. As clearly seen in Fig. 10, the plaster
walls with the mixture of stone powder (ground product of

15 the same stone as the floor face) exhibited a faster
temperature increase and a greater increase range than
the plaster alcne. 1In this experiment only the floor
face was heated, and therefore primary radiation was only
from the floor face. Thus, the graph in Fig. 10 shows

20 measurement of the increase in atmospheric temperature

due to the stone powder in the wall

This supports the validity of the heating effect

(plaster panel 502).

utilizing secondary radiation from a member other than

the heating surface in the indoor space, according to the




realized in the height direction will now be explained. Table 2 shows
the results of neasuring the tenperature distribution in the vertical
direction, for actual use of a roon1satrsﬂﬁiﬁg the conditions

descri bed for the above 20enbodi nent. The measurenment was conduct ed

in an environgenhcWhth 8R @HEAGOK ekl henperature of 11C (w nter
daytinme), deterninina t he atnospheric tenperature at the | ocation
shown in Table 2 ab8¥éithe floor, after 2 hours of heating a fl oor

face tenperature (shonrefhaes 2howhf ace rignpenat wie d irabiewd)
to a confortabée COEgition. The ceiling hei ght was 350 cm above th

floor at the €BEfFoh"6f “RERPHAMIAE GRCE SPEGO P CPLIAY 1MpfRvec during
Tenper abur e ofhst enertlaprpsuibacer58-gmmabore sf lagafe 15 cmahave f

floor 250 Cn]gggggnglogﬁehgéiggghtion of the stone powder.
Temperature increase due to heating of an object requires
a large amount of heat energy during the start-up period
up until an equilibrium state is reached. Thus, it may
10 be said that .the phenomenon in which the start-up period
property is improved, as shown in Fig. 10, strongly
demonstrates the effectiveness of adding stone powder to
the wall (plaster panel 502). Also, the start-up period
property-improving effect is clearly exhibited with
15 addition of the stone powder at 1 wt%, and is more
prominent with addition at 3 wtk.
[0092]
From the viewpoint of the content of the stone
powder in the plaster, a content of 1 wt$% resulted in a
20 significant difference in the effect after 3 minutes,
after 5 minutes and after 7 minutes, but no difference
after 1 minute and after 10 minutes. Therefore, an
effect was seen with 1 wt%, and with a further increased
content of 3 wt%, the increased temperature width was
25 notably larger compared to plaster alone. It was
therefore concluded that the effect of the invention is
obtained with a stone powder content of 1 wt% or greater,
and preferably with a content of 3 wt% or greater. With
a content of 3 wt%, in particular, the increased
30 temperature width was notably larger compared to plaster
alone.
[0093]
When the stone powder content was 5 wt% or 10 wt%,
no notable difference was observed compared to 3 wt%.
35 However, when the stone powder content was increased to
20 wt%, a notable difference in temperature increase

effect was observed. While not shown here, further



tenperature difference in space Measured results 1 32.8C 25.8C 24.5C
23.1C 2. 7C Measured results 2 32.8C 25.5C 24.1C 22.6C 2. 9C Measur ed
results 3 33.1C 25.0C 24.2C 23.0C 2.0C Meaduréd results 4 32.9C 26.0C

10

15

20

30

35

increasing the stone powder content above 20 wt$ tended
to saturate the temperature increase effect to some
extent. In addition, a stone powder content of greater
than 20 wt% will tend to reduce workability from the
viewpoint of trowel running on the starting material
during construction of the plaster wall, or uniform
spreading during coating. For a plaster wall, therefore,
it is considered suitable for the stone powder addition
to be no greater than about 20-30 wt%.

[0094]

The data in Fig. 10 demonstrates that including the
same material in the wall faces as the far-infrared
emitting substance composing the heating surface produces
secondary radiation from the wall faces, and the
secondary radiation component produces a notable function
on the heating effect. As is well known, the actions of
emission and absorption of far-infrared rays of a far-
infrared emitting substance are reversible.

Consequently, whén the heating surface {(fiocor face) was
used as the cooling/dehumidifying surface in the
experiment illustrated in Fig. 9, there was a tendency
opposite to the data shown in Fig. 10, i.e., radiant heat
was removed from the wall faces (plaster panels 502) into
the cooling/dehumidifying surface (floor face), causing
the wall faces to more easily absorb radiant heat, and it
is expected that this causes the phenomenon in which the
heat of the heating unit in the meter box 501 is absorbed
into the wall faces as radiant heat (the atmospheric
temperature is lowered). Tt can therefore be concluded
that the data shown in Fig. 10 is evidence, albeit
indirect, for the cooling effect of the invention.

[0095]

Also, the data shown in Fig. 10 indicate that the
effect of the superiority of heat exchange between
identical far-infrared emitting substances can be
confirmed if the far-infrared emitting substance is

present at 1 wt% or greater in the material in which heat



26.0C 24.8C 1.2C 5[0098] As clearly seen from Table 2, the
tenperature distribution in the vertical direction of the indoor
space was highly uniform Wth ordinary céfvection-type heating ("air
conditioning heating"), the tenperature 10di fference near the floor

and near the g@bhhRgeWrhlkeaf Eﬁ%c%xc%%@ LQCHWHN heat i g, by 6@%%ter

heat of a ceranmc héater as well, the radiant heat is felt onl in

front of the aPparaths %ﬁPWéegﬁﬁeFeﬁéédﬁﬂoﬁ§ &e meprrpion of the

convection, apdrtherehteeg teﬁqﬂtqm%ers@ﬂalért%n@esfarlléwtaﬁuéb 12 hene
ifferent froma_convection system It

verti cal dlrectl on IS ng ch

S bel feved tRAPERE GRAPBRALEY 60 COMEER dos BEAMII S OF 5F khend
verticab directi o8 shawiubadTabke 2ni $reliaicredBEgAUS enidcdepends a
not only on fa nfr fromthe roor face, but also ut|I|z

red rays
20secondary r%a?éngzdS u?éﬁlﬁﬁﬂpgréﬁrﬁgf§ S Qﬁ§%ﬁﬂlsq The
ceiling face.ifh0888}on it 1Bahacéemamstﬁamlm@dtﬁanxxﬂﬂﬁuxeﬁfemﬂttlng

obt ai ned by a I i nfr into the indoqr surfac
25st ruct ur al %%%%g%é8§f8 nE%Et %I|%% é%gfﬁlgingﬁajqu: S e
gr aph shomﬁngamﬁepre§atﬁblaf3nwa§upengﬂea¢nrtheﬁhﬁﬂdataeas&mgMt%ﬂan

OUtdOOﬁOa'r t@ﬁ@fﬁ%ﬁ@ﬁeaBgvé4§i§ sg&%BEEhﬁg%gggh%Q1é%ﬁ.ﬁ?%tégﬁtent of

supporting data s
measur ement daft@a farFigirare@ecaisbtadnedbsyaoger atiary adied to other

dehuni di fyi H%Q€¥k§§i§hg§8r0¥§é}ﬁb@\é’,' 8 eshewn i mads.a #A And 45,
keepi ng the indoor humdity at
wallpaper).
[0096]
15 Data demonstrating that uniform heating can be
realized in the height direction will now be explained.
Table Z shows the results of measuring the temperature
distribution in the vertical direction, for actual use of
a room satisfying the conditions described for the above

20 embodiment. The measurement was conducted in an
environment with an outdoor air temperature of 11°C
(winter daytime), determining the atmospheric temperature
at the location shown in Table 2 above the floor, after 2
hours of heating a floor face temperature (stone floor

25 surrface temperature shown in Table 2) to a comfortable
condition. The ceiling height was 350 cm above the floor
at the section of maximum height.

[0097]



40% The atnospheric tenperature is the tenperature neasured with the
tenperature sensor wapped in alum num foi
The sensible tenperature i s
with the 10t enperature sensor covered by bl ack body tape (tape of a

of

mat eri al

for sensitivity to the influence of

radi ati on.

radi ati on.

to exclude the influence

ﬁe"tenperature nmeasur ed

conprising carbon fibers and congidered to be a bl ack body),
The measur enment was

conducted at around 2:00 pm for the highest daytine tenperature.

15[ 0101]
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her ef or e,

is a far-infrared emtting substance tt . :
[0103] In thisdwBaséPEReAR, 1phEneeHpEF Afat edbepgbion sofiotha Bndreat i ng
unit or an objeghcthahsenitailanni pbrar edyiaysordselly Yoivad: ebiacioe

of

radi ati on bein

“abso

r

bed into.th

the human bodyP©a513H Gbfiett CPRELT
36C andienmts flarfentrhacedetayshef eBbSraafi@du€tt Ofhde NcéNBing will often

15

20

25

exceed 10°C,.

heater as well,

fl oor

radi ation by covering it with black body

may be said to be a

he f i s, observed.
tBRSRANEEHT + Y ehs s B ebEmRE T A Hithd

Conseq

is 35lowered in the

due to
h i ch
L0 pIreat Db 00y |

uent Iy,

With heating by radiant heat of a ceramic

the radiant heat is felt only in front of

the apparatus while other locations are heated by

convectiocn,

the vertical direction is

and ther

convection system.

efore

It is

the temperature distribution in
not much different from a

believed that the uniformity of

temperature distribution in the vertical direction shown

in Table 2 is obtained because it depends not only on

far-infrared rays from the floor face,

but also

utilizes

secondary radiation of far-infrared rays from the wall

faces or ceiling face.
[0089]

Data demonstrating the cooling effect obtained by

absorption of far-infrared rays into the indoor surface

structural members of a room will now be explained.

Fig.

11 is a graph showing the results of measurement in the

summer season with an outdoor air temperature of 34°C-

35°C,

for the room exhibiting the supporting data shown in




10sensi bl e tenperature above that shown in Fig. 11. In actuality, it
has been confirmed that a lowering in the sensible tenperature above
the tenperature difference in Fig. 11 is it fact felt. Fig. 11 also
confirms that a feeling of cool ness can be produced even in the space
at 15100 cm apdphi-gBer above the floor, where no notable difference
bet ween at nospheri c tenperature and sen5|ble tenperature is seen.
[0104] As al so appdidmtlfrom Fig. 11, the variation in 20tenperature

with time was extrem Yddstir@ern &Aieaselmwremn&ef@sgﬂ)ﬁémé@l@l S
in contrast to the m nut e terrper ature variations caused y

frequent on- oPPEERItEH g Canl BT st el T e vw}tcl*ﬁ%o‘ﬁ‘(/%?é‘t’ir%% $ype

cool i ngs The teapear @th"EG_g\édl’ 42 07 AU ,i NE:GOHd Rh€ USSRt RRidity at
correspondi ng agapt w1 ating function of t he human body to work
harder, and i4%8ne @é‘&'}[ t@G‘Eﬂ‘?W%%o‘r%etrhe T‘F\%‘“E’%%‘é‘ﬂ%sf ure

changes shownmeasﬁlr@d hlltmia)tli&&reaf e ther € ongider edrdPode MMrLluninum

d ble f 3 th t
tﬁzl [gnpgr at(:)lrjrg gl %:Per éirlf[(}él%t?e%t\ﬁe@eﬁntfﬂéleg}ceeae gfraaqlﬁaeol\fl\g%lt n(ﬁ?%uﬁ%%@le
cmfromthe fteopgramdrche sartédae rt@mpetﬂm&:dmdne(m vﬂﬂﬂhcmé romthe

floor) 1f the ugan ady s kept (Al o, 2.5C AW LA n ALTOEPDST L6y

terrperature i's a major advantage ov conve Thi's
can al so be coaskderdd C@é@lﬂl@blﬂ@ fqamiﬁqrhéhheex/mmm ccﬁnfh?ecaekatem te B2 a

- [0106] bléék%%'d?' ne%o%b%\é%’sfltetg-ﬁflqgl &d fifd g—mflllU&Jlg@r(%u zi ng

i ndi cate the superiori he ef of" cool 1 ng action uti
t he principl er%‘fil?ﬁéoﬁnveﬁﬁeoﬁ”leaﬂu(yﬂﬁﬁ]nt was oReebiafiay 2’ akeund 2:00

i nvention, thgmmaEeki ghs hﬁ@hers%dld%ty@cl%@ abgrddfs i nfrared rays
and hagg a far-i nfr%llﬁd em ssivity of 0.6 or greater (the stone of
r

the fl panel d elstone powder mxed into plaster of 10the wall

faces and ceiling hacenhown the E&@’QOQllnerﬁhed%&@fdﬁﬂfb@QQV@mp&yﬁhﬂé on
t hey are not he terials, can produce . a si ar_effect sq | ong
as they are nater] gf)?r AP S n@(‘?ﬁp%@ bR %l?gtﬁt%%re 3?

will not be asogeeat &% \W-tUhci denticahafBtaei ah&dowl s i15alsp capRLIres

when usi ng ce{,amc materials as far-infrared
temperature near 100 cm above the floor can also be

20 lowered to 4-5°C lower than the outdoor air temperature.
The increase in atmospheric temperature and sensible
temperature with increasing distance from the floor face
is believed to be due to the effects of natural
convection, as the proportion of radiant heat absorbed

25 into the floor face increases nearer to the floor face.

[0102]

Judging from Fig. 11, the sensible temperature is

0.2-0.5°C lower than the atmospheric temperature in the
region up to 50 cm above the flocor. As mentioned above,

30 the sensible temperature is the temperature when the
tLemperature sensor has been rendered sensitive to the
effects of radiation by covering it with black body tape.
The facts indicated above, therefore, may be said to be a
phenomenon wherein the temperature of an object is

35 lowered in the air space between the floor and 50 cm

above the floor, due to far-infrared rays being absorbed



ray materials. The heating surface is nore advantageously on the
floor face since it wll produce a floor heating effect, but it does
not have to be on the floor face if a flﬁoF’ihéating effect is not to
be 20utilized. [0108] For the enbodi ment described above, a

construction CoRpbi $hBJs$HARE FObost AREcROWIeE €harshplsaEgdepit iing
subst ance) was]sgggg for the floor face, wall faces and 25 ceiling

face, but the PGt APARENGEPhé2FdR- PREFaF@BAehfYti ng subst ance

may be any of the 3[cenBbinations of floor face/wall face, wall

facel/ceiling face Oﬁr{lcghl.i nﬁ face/floor face, It is inportant for the
t ted>f1'c

t
far-infrared rays e ArBhETFAte tBCehSTPST7EYER THESOT het not 2
30f ace. For exaapteéngi infheotarni abfacedtestt &éhings SEHEE ANELa +&d OfH Ys
present in one,of e floor _fac |l _faces_or ceiling face, it w.ll
not be possi bl %9?‘8%1%%an?i‘yegé%ﬁpﬂfsﬁa &%Wa%gb%ng aﬁ?%‘?ﬁb%%dtnto
bet ween the fatks &hdorhesebbeetvefl. t heonswemtnohy withe beudht asged.as
[0109] If the conbi nathoE o][’ faces Cof{/)ri S%Q% the far- - 53 - o
infrared enittFRg°R4BStahleti SOBREADE+Y hESREToTDI MRdt oifs BFOYIDote°C and
face/wal | facesmiwatl féacehcebrengriace aedl sei | iogudareds f10ornd ace,
the far-infrar em tti substance w1l not_need to, be_ jncluded jn
all of f‘LPe 5f a%gei%?l%% ggmg?%lé?%?r%r%%o tﬂb‘—ﬂtt ’%h%wz? arlifYarea 0
em tting substanteaity, i htrkeaseot¢@sscaufinge@nitsst an bovek mhspript itor
of radi ant he : i n contain the far-infrared
emitting subs%%@%%gﬂﬁeéﬁrﬁe%%?%guégﬁ%&%n %otg rlﬁpﬁ%raewreect&uﬁ%iefriezqcﬁg 0
radi ati on accofdingll0i® ihefdavefrlon Wid. therafor ecdref mdudddit Eor

the conbi nati ofse EAY, | OR€ [ gy ggc&.ﬁ% t.

far-infrared emtting gﬂbﬂ?ﬂ%géé@st oé%ne %? sent | ncya({%nealgf %%@Space at
preferabPy at }&4stm 6098 dneipr 2l es drlabl Jlaar | edmrerow ofotdid car ea

of each face. dherdeaidddhsiwdacen @l e 1Re ol ng/ gehwm gif yé'é?&iblﬁ

surface may be provided in several divided sections. [0110] The
case descri bed HEP tHe FFYund product (stone powder) of the
far-infrared em ttihglGabst ance 20added to plaster wall and ceiling
gypsum board, but tz_@er is holimt to such a];];as so long.as the

bui | di ng material s ‘4l 1w % SER G- t eonbtjEco]lﬁTd 0 VIR e,
t he grodhd produgtegftite Wiarh i tnfweaneds emttdmed s whistiarde imRy:Hese

added to an i%ﬁéﬂeme\_feﬁﬁ% 3S This is in contrast to the minute

temperature variations caused by the frequent on-off
switching and output regulation with convection-type
cooling. The temperature variation during cooling causes

25 the corresponding adaptive regulating function of the
human body to work harder, and is one of the causes of
cooling disorder. The temperature changes shown in Fig.
11 may therefore be considered to be more desirable for
health.

30 [0105]

In the data shown in Fig. 11, the temperature
difference between the area near the feet (around 50 cm
from the floor) and the area near the head (around 150 cm
from the flooxr) of the human body is kept at about 2.5°C

35 within atmospheric temperature. This is a major
advantage over convection cooling. This can also be

considered desirable from the viewpoint of health.



25wal | paper and used for the effect of the invention. Al so, instead
of m xing the ground product into the indoor surface structural
menber material such as a building mat eri &% a ceranic coati ng
techni que nay be utilized to coat the surface of the indoor surface
30structural menbernpmatgrial with the far-infrared emtting

substance. [0111] An exanpl e of applying the systemof the invention
to a room of residéﬁc@xﬁé§léﬁﬁlé#ﬁé@fhéﬁ%i e tie E351 nvieht ¢ e

al so be utilizgditakeatblkasspeeMorafhi ¢ SROEISFIACIdT tyool il adkion
shop, or any oghfn noon1hn mthh,h%nans are active or live. The

enbodi ment - YA 24BYc FPFe 8 TARGHE s onIVF dP i N Wt at i on, and
appropribate buil di ngigdterials and net hods may be sel ected according

to the object and huildi,ng site. [0112 I.n_the construction shown in
F g ', Conol 1 ng meBHECREr Mgabe: ot A U adb o0t ty el CASt
conduct i on mayadlisbebenpr ebisdeth ifastdad rafrgdrrays add tHore ta)fdhe

cool i ng/ dehum di-f yi I ; for |.i f e . fl oo ace .
The fl oor faglegg%%klgg %gﬁ%fg,g;i%égg/é ng Oei%ig)sft %%ee%ftleé:gr(tglaene téﬁﬁs C(%gc(e%le
Fig. 3) obtaihedobyrshapi agdandewstkieyg pstvoiee, manxed tisytfarpiadtrear exf

absor pthon fu i S t t . r ctu i i heat
capacigg i's a?g% ?g%%eng%%ngégug%?ﬁ§E%53£§§B|?ﬁb%?%£§?¥%%#ﬁ?%§i 200
during cool i ngSSEREPLEr abPRVEAr e@VEay 1 L1 5 hays ailsi MPtpdkisr iM& he f 1 oor

face 200 is ifgteaseds, andnabsenpibon afirfiay Rffred Ay ddehey
i ndoor space into the floor ace 200 can produce a hlqper cool i ng
ef fect. HowevaFS BRhEELEOAdEAsALTSH 36N CORP FILddO ade ToDqls eyt effect

desirabl e, theitbohbagbaust beeak asdegree ildRat: ideas mile 20CBUSE This
condengstion. The coo Lng gﬁans for such caolin
n

may .be a _
constr Ogti on GhEreFROA EOnHIFE PR RAI ER G T WSEeR 16T T ArarErared
flows is situatednanecanfiact @hthhehe inhearssifdeecofist hevrst one fl oor

T 2 e o, P S, SRS AT e
floor heating effect, but it does not have to be on the
floor face if a floor heating effect is not to be

20 utilized.

[0108)

For the embodiment described above, a construction
comprising stone or stone powder (far-infrared emitting
substance) was used for the floor face, wall faces and

25 ceiling face, but the faces containing the far-infrared
emitting substance may be any of the 3 combinations of
floor face/wall face, wall face/ceiling face or ceiling
face/floor face. It is important for the far-infrared
rays emitted from one face to easily reach the other

30 face. For example, if the far-infrared emitting
substance is only present in one of the floor face, wall
faces or ceiling face, it will not be possible to
efficiently accomplish exchange of radiant heat between
the faces and the effect of the invention will be

35 reduced.

[0109]

If the combination of faces comprising the far-



utilizing electricity or other energy. Wen the floor face 200 is

cool ed, dehum dification of areas other thgn the floor face may al so
be carried out to lower the humdity in th 3i fidoor space and i nhibit
condensati on 30onto the floor face 200. [0113] By nodi fying the
shapes and pl agementrest euetdi8gobubBeahtBs1304nksee £Fhe. 34AmSonihadns
t he surfaces of tEﬁ fin;aon thi cgoling/dihunidifyin ,surface are
directed 35uni Por Ay ohdr8/ PRE Lt F66F  f 4BeL hAFP/Fatlinaniaeei #ifg
face, it is poseﬁbﬁegf@aE?VEEebrgﬁsbeasehéheafaﬂhﬂB%rQ@aémﬂﬂﬁﬂﬁ@ing
efficiency on th ool i ng/, um di fyi,n - 55 - _syrface. The

structure may 8838%8“ﬁﬁt lg?ng eﬂ?ggrggn?ﬁtF8ﬁ§ua%? %%v%}ﬁlofiFPe
surfaces,> w t hfebkebgqubupl acgreatenf asesewathbinsthai fhrbentriias or
with curved fins.. 5011 Fi. 12 is_a conceptual draw n
showi ng an ovegéﬁggﬁg% gh?ggﬁ??ﬁrﬁfg%eﬁnﬁf?%sgn PRdo ?r%%%i$%ﬁﬁéhﬁn and
regul ati ng systearaptordi n§ radiheti hventabonthassanotibes endbodiloentt

of the inventi i g. C .t he_ v ro t
dounvar d. I Fr g 12T 51 fng Fooar i SRERE b s hEtrt o et Tigrin
first room A@gﬁaﬁésénét9o@lmgne@fe<stsmtahi@mgasr@dﬁ@&mrpl@ccmsrdeing

second ngom nextihe m@ehi;y&ﬂgwfpmé&%r&@@réiyé Dﬂea@eéa.ll am,% gthe

Japanese-style room 2 are partitioned by an opening and cl osi

15paper screen3MPANREHPAFNPRbHPILT 03P TE 221t sipriovserethin fdwe the
Japanese- styl ef 90 2ra bl hemi St i 6 NGu1600sn 2L + A 15d gﬁ@%‘er{@oﬂl 1 1%ast
al so provided '8Dthe I%viq@ roon1f, wth a sliding door 11. [0115]

20l n the Iivin% ? ooRT AT SRR bAnRet RS hat ¥ el S T Ry Gkfplsy A least
exanpl e of anoibherosecihadareom t 4 Oighe @, OPEE NgeathE | NS NG-Pla8 or
door 4. roo hat n_be.entered and exited fromthe hallway 5,

t here a:rLéspr ovclgrgd%idlI%tg{(g)(iglluc‘%qll g}’ﬁf% Pf‘é‘?/g?%‘? yray t%eatp%%wdaeicgolrbegeﬁ?&d‘}*
as a 25dressi ngivodegd ssciwedisas a bathroom 8 situated next to the

| avat ory t hrough an[ﬁffﬁppriate door. The doors of the toilet 6 and

| avatory 7 on the halTway 5 side are ordinary wooden doors. The
interior finishing Bietdrese gisxtreaheienationd the gmwid petaduet

compri si ng 30014k 128 Vo AL PARSE HASLEL: O O AL AINGEN AN DYNSUMce

board. The nuneral 9 indicates a main entrance door. A col

radi ati®h deviz®AA0-T PHATERi Tkt e Feiheing iRpWodmard, That there
col d/ heat radiadioh deviceed o ld hasdescridied 4 et ajd: Ralw.
35[ 0116] materials allow mixing of the ground product. For
example, the ground product of the far-infrared emitting
substance may be added to an interior member such as
25 wallpaper and used for the effect of the invention.
Also, instead of mixing the ground product intc the
indoor surface structural member material such as a
building material, a ceramic coating technigue may be
utilized to coat the surface of the indoor surface
30 structural member material with the far-infrared emitting
substance.
[0111]
An example of applying the system of the invention
to a room of residence was explained here, but the
35 invention may also be utilized for a classroom, office,
sperts facility, library, shop, or any other room in

which humans are active or live. The embodiment



The col d/ heat radiation device 110 shown in Fig. 12 is a device that
*can switch between cold radiation and - 56 - thermal radiation.
Cold radiation is the effect of absorpt ilorP%f™ thernmal radiation
around the surroundings as cooling, while thermal radiation is the

effect of thepgBkrisduatiRRd QWarghitheSUHNOUNNAS &S, el i M¥propriate
5[ 0117] As_shown in Fig. 12, the cold/ heat radiation device 110
i s connect ed PB49¢BEdMANGHAL SwaS Gdhah L PE &8 ki iord deerording

device. The cebdtaadohgkcwatzerd generaner skkk has a heat punp function
and generates col dr[rg? rr or hot 10water. The heat punp function
operates by the sa E ﬂnciple as one used in an ordinary air

conditi éner or theIhikias ActaltduaAtien garematimgifund, atodl DNE méans

sufficient if_only a.cooli ffect is t obtained. Alternatively,
=hot “water gERBr SPPAGTRUICE: o “Brofeties 2L BF Mt 4 Na
heating effectdlss be pecehtaidnecist@UlB|f (or inWeeldicalah waterths
supplied to t / r.adiat.i i f t col d ot
wat er gener at %(?O?L%,g/{ﬂ%ghﬂl %Igfg’ré@ risgjgf\(lifl %:er é@%deiogrcg%golﬁfido gg‘%ﬁ%
dehuni di fi cat foncrakesepl@fe byheoddensatiizore B tid sswodlfugied hef a
fin suppaces [ I ng/hde i digfy) NG yS - !
col d rggi ati o%gg%eﬁmﬁg? \%%?lgrl i@soq’s[}lég:ei gfij“sgt'q%t)helgbi%%g%h%% r%ﬁdé)%ltqugn
devi ce 110 framdtHerédng &hE@NKot aRat et s2genersieir sl BP e §391s are

heated and theufibnisHr facesehubet koRnas nheatdhg sSWlacess (fiefded:s
radi ation surfaces). Cold water is water that has been cool ed by the

cool i ng functPoRtof2PRELEY dSafd SRotlawdter g&mdsadserity  dng Ferlting
wat er i s watethéhalobasrheen2heatediby de 130kgating fancti oreedd they -
cold aﬁg hot V\gt erbgenerat or 111. The _water dro% ts condensed c?n atnhc?

fins dfdp dowh 3REPAFE BSIFEcPed HF & 1oRdt & 3aFd Blaitfed TToF §3°
out side. [0118pséirgtiddAcifs fart-dpfvieewdofrayre cfoltdiehdatdaadi fgpd@n into

35devi ce 110 S r b , d Fig. 13B i.s front view of_-the
sane as seen r%mﬁﬁﬁ%{*d?r@ggt ?\oéﬁ S%E]lt é:ogrurc(])ew legi%ﬁ ngQO]fBJ}l? eI}h‘feechC‘
col d/ heat radiat¢vhrdevineeltOndensatipn crardizoriddd fdvee f2Gbrid ave

113 and wal | é@§§xéﬁ e?fth@ecbbﬁkﬁﬁagggg}%m{%&?aﬁd%%ﬁg?:tﬂQ%adoes not

col d/ heat radiation device 110 is al um num it conprises
two grélps ofcdPfg 238dgREALiENext BAGI /GO Ncha@epdm ifog such cocling

may be a constructicon wherein & conduit in which ground
water or tap water flows is situvated in contact with the
rear side of the stone floor panel 205, and the stone
floor panel 205 is cooled from the rear side. The

25 cooling means may of course be forced cooling means
utilizing electricity or other energy. When the floor
face 200 is cooled, dehumidification of areas other than
the floor face may also be carried out to lower the
humidity in the indoor space and inhibit condensation

30 onto the floor face 200.

[0113]

By modifying the shapes and placement structure of
the fins 304 (see Fig. 4A) so that the surfaces of the
fins on the cooling/dehumidifying surface are directed

35 uniformly toward the floor face, wall faces and ceiling
face, it is possible to further increase the radiant

heat-absorbing efficiency on the cooling/dehumidifying



5direction. The col d/ heat radiation device 110 nay be constructed of
another netal material or alloy material with satisfactory heat

conduction, such as iron or copper or an~aPPoy thereof, for exanple.
A plurality of fins 115 and 116 are provided, and they form oblique
angl es 10(45 i n g cexamplee)sWil:h t-he @@lbef@ﬁg 14y Ep?fégghg may

be selected in the range of about 15-75. For this exanple
surfaces of th@rieRsatisnandorisoranati dAnasue6arrag/ dekbnbliliging

surfaces that pektemandebynmsdivtirgat ireRsbyycendgngat E@ﬁs%raﬁlbﬁa&aﬁged
surfaces 15that .are heated. That is, the fins 115 and 116 function as

cold and heat Fa#fation sources. Fig. 13A shows a cold radiation
device 10 conprisingittwg groups of fins oriented obliquely with
respect to the wall _face %14, but the cold radiation_device of the

i nvention may inst eAd%el30prodi GRBCHPTHEL SFANFRIGFBOBIBE #ineveayiew
group of fins aEIaambamgédrhmsaaﬁahheh)aﬁlinabed ahvikghtedngte€gullring
the wall face 11% 0120# Tge fl %16 are S|tua$ed at Qg
angl es to 25eatR-5 R8T FPn&° aﬁavﬁﬁ 13Pe FBnElOTIGT SRS

Fig. 14 is a coﬁc@p&uathnampng sﬁmgAn@2tbencepssa$99tsn@a$-@hamaeﬁ

2 in HR(110) ol showolnaFlg,ld, (be Hp T2(130), s, compged o

a long, thin alumnums suf f ate or med
a coating 30l agepwni15h &ﬁtﬁxamPhECkﬁeBBeofia@proa®mate&yJammhéwanstyle

made of a whitg,gpapi ng Q@%@été& 59”95'%%9%& mLxtyre with 90 0% t

product obtai ned b% grinding granite ex a nunerica
greater than 0t9 Fbf %h@lﬁarf9ﬁ$raredT@%1%%T%ngyr?%@rblﬁ%@t%ﬁpanese—

referred to asst §1@n§oaﬁw@le5 %§ﬁb€1&@é@|l§3lfea§'5§eﬁiné h&§t@jﬂ?slng
powder hg t he coatln 115b is no greater than The
f

cont ent thepape€8 %%né po@d%?°¥%g%h%oﬁ%af?%@P¢%&e¥2I%%b?ﬁ%y%ﬂ?d
Wt % when the coatihg oapenésd-ssyle thenhay dened stat eq{f yasdat®e).. a
The coating Iager functions. as, a c oI|n /d % di f |ng surface an a
heating surface: X Wat e &hannet 3 HeV Y HE LA Ui
sheet 115a, imwihle ¥esticdahgdioectlbn. [0121] As shomn in Fig. 13B, a
wat er supply pipe 1%5 {gqs t hrough above the fins 115 and 116, while
a water 10drainage pipe 118 runs under. The water supply pipe 117 and
wat er df8i nage pi pelniigh¢ uhtrion wsomubpor téamneeniey shallwsupgorits t he

fins 115 and 116. Jheq viad 4, SUpphy) Pi alﬁlc?tﬂér GO t
end of the water channel 1f%c of}%ach in (see Fig. 4),‘%&H%§%4$§a e
wat er opening and closing glass docor 4. As rooms that can be

entered and exited from the hallway 5, there are provided
a toilet 6 and a lavatory 7 that can alsc be used as a
{ 25 dressing room, as well as a bathroom 8 situated next to
the lavatory through an appropriate door. The doors of
the toilet 6 and lavatory 7 on the hallway 5 side are
ordinary wooden doors. The interior finishing of the
toilet 6 and lavatory 7 is a structure comprising
30 ordinary wallpaper pasted onto an underlying gypsum
board. The numeral 9 indicates a main entrance deoor. A
cold/heat radiation device 110 is also situated in the
living room 1. The cold/heat radiation device 110 will
be described in detail below.
35 - [0116]
The cold/heat radiation device 110 shown in Fig. 12

is a device that can switch between cold radiation and



15dr ai nage pipe 118 is connected to the bottomend of the water
channel 115c of each fin (see Fig. 14). Both the water supply pipe
117 and water drainage pipe 118 are conmect®ed to a cold and hot water

generator 111 (see Fig. 12) Iocated outS|de 20[ 0122] The col d
wat er or hot ‘é’ﬁ%%aiUBB'd'l%%f Ci'aQi J}Ptlé"’actkﬁ‘é é@t 111
shown in Fig. is in turn su p |e fromt wat er supply plpe

to the water éhaﬁﬁerﬂéomeé iChr e 1f |r@§lﬁﬁ%@WdM§¢Ir¢¢M@%

down the wat easceeemeh§ 1%@1@%@%&&6 dddiStilon and &b anebds of
col |l ected at the cold and hot water generator 111 through the water

dr ai nage pi peti¢gMmaFhE2gdptd e doFEIrd Watters Wit st iigtera§ eryalne -
cool ed @r heated afothejcold and hot water generator 111 and supplied

to the water SOSupEIy ige 117._Crc Iatlon of e cold water or hot
wat er acconpl i shes”fe ﬁg@ Bt ufe Frdgult vl&ﬁ%ﬁcq Sats e EnkPa igevice

[0123] As shown0i hsFegnnédBedbabh aekrds dofaricheamtwer: esupne b pel Ml s
and wat er drai hage 18 .suppo n fi 15 d 116 above
bel ow are in FUrR" EﬁBgSrégalﬁﬁ st&h@ %f% éﬁﬁp%fé wﬁ%?q(ﬂﬁﬂe¥ﬁl gg%
the struts 118aand heaﬁqumplZﬂnakeohlmawlgeﬂdnaﬂéaMMbﬂdMMﬂﬂéﬁ<man¢m
the to of t r ut 1 fi.xed tQ face 114. A
Eg or V?gRQE % ; %e%gl ﬁ%g Tisrd %' a{)Ehe flnéjfigsand 116

U- shape aped ute PrsPsitluat e
with its crosBrseeLPbﬁ facong upedr dn EheOBEhuEeyizﬂns;qndxb@nqﬂmaqﬁ

wat er dropl et ol i%' N9ATBR0% tvgrf:ecfollge?l%tfa%n%f dsmgl%t densing Jvl\sﬁt er

dropl et s. The chute 121 has a structu supportwe e struts
and 120 and iPeffhedeprbwaidonhe Ee?@oéﬂngh@ﬁﬁQQM|y§ trheévd eftaintkbf

the chute 121niscgRAnected, ta aodrabrage RIRE- 10122 e endiNhione is
outadi5 In th| exa | e, water droplets that have condensed onto the

fins b condeh% ?SheHFobflﬁP&YtﬁehéﬁGﬂéglffﬁﬁﬂﬁ arfe thire Rtaiasst
by the chute 121, pelmg]flnally dralned out si de through a drai nage

pi pe 122. 15[ 0124] sho drawi n s 11 d 116 are
P oVi nad 45 with TEARRCEOLY PR PHEBLEER Tand TRarb CiAIGat
surfaces orienm@ﬂatnommdevhbeqmeOdfremithnscﬁﬂcﬁ@nﬁOheacmaﬁdEH W th

respect to the,l ggﬁﬁes?gielgé h%%;n o di 1.(see Hé%e 12)51ed

Thus, a surfate “&ah seen at any
| ocat i 3R |n5|@@dt%@hmmwdh@1¢ebmpm taheetheﬁcwomdscohmemaﬁwmnmm r&ys

fromany partcofstheodiyino.neopyl efifiecihent Iy, each the fin 115
and/ or 116. Stat%d d?ffe?ent %} r-?n?rare e
coollng/dehumldlfylng surfaces that produce cold

radiation. When hot water is supplied to the cold/heat
radiation device 110 from the cold and hot water
25 generator 111, the fins are heated and the fin surfaces
function as heating surfaces (thermal radiation
surfaces). Cold water is water that has been cocled by
the cooling function of the cold and hot water generator
111, and hot water is water that has been heated by the
30 heating function of the cold and hot water generator 111.
The water droplets condensed on the fins drop down and
are collected in a chute and drained to the outside.
[0119]
Fig. 13A is a top view of the cold/heat radiation
35 device 110 as seen from above, and Fig. 13B is a front
view of the same as seen from the direction of the arrow
112 in Fig. 13A. The cold/heat radiation device 110 is



25rays fromthe fin 115 and/or 116 efficiently reach any part of the
living room 1. Moreover, since a plurality of fins 115 and 116 are
arranged in parallel, the total area of rhé’fins can be greater
conpared to the occupled area and volune. Increasing the total area

of the fins 30i5-advant ageeus %EQGEtﬁgcétﬁﬂgpthtwgﬁl'ESE@a§h?90Eh@he
anount of absorptlon and em ssion of far-infrared rays,

i ncreasi ng t he ld&RHAFi dPPcat il§6Sefilci éRLy. Fb§25P1¢H€eﬁFoﬁﬁdiaééO®f

the living roome}ishownoi ﬂsFdee13f35!l§m@9§ﬁ1d' BE4( QL ¢ &ﬂnﬁ?ié@gnv\,wo
enpl oying an ordi nary mate 15A to 15H are concept ual

dr awi ngs showi AG°HRE Qgrﬁépﬁréés Pgﬁuﬂﬁélﬁﬁtﬁﬁgéﬁgaﬂg tledveskical g0

- this esbodi maateckign.15AheoneepyHaklty rshowsibhedet0ss- se6th@Pabe
structure of the floor o& tge Iivhng roonil The floor of _the l1vin
room 1 shown i fi°EPGTUEER°hES &§"EFB8E- SBER T oRaF S+ 7 ticPtir 8L LOWPPF SF g

bui | di ng franewt0h 59vesfw:tcbyi EehﬁyEbﬂduﬁth@ﬁI s0sNl ati Dgopavel cher
with a reflection unlnum

plate_,
material 604. [01 iﬁ sur?ﬁ%%f ?ﬁeeﬁ?%?g hat% ?%Tr%bhi%a%%tﬁkps
10varni sh Iayei$56@5daha66@ﬁefprneddas samdat@eprﬁ®emtmhb1¢agemﬁghﬁ$e

var ni sh.l.ayer cont t|n | ate material 604 conprjses th

sane st&he povﬁg? %‘f’?é?ﬁ?%n% ' the- urteHde 61°% Het % ndhe Gngle
further groundnt9 He Qé;@@&@édt bﬁnt9e5riaﬂ1c5@3 &F 0wt % i @edrypstat®; g
The 15varni sh | ayer_ 605 is obtai ned g m xi ng the stone powder with a

var ni sh startlﬁﬁgﬁﬁ%%rlgTe FHBF B3EGRI § abh%af}%@ the st bte, fapfetion as

coating and dryboyihd/feBtmasi tythg 056l FdEys Vg it She r Ahay var ni sh
| ayer 606 is the outﬁr surface protective layer, and it is fornmed

wi t hout mi xi ngt 2R oRel hohaer™ PY hCPHESRSHe! Var i shS Stefting Tt eqes

as the varni shthayearé§0beated. That is, the fins 115 and 116 function
as cold and heat radiation scurces. Fig. 132 shows a
cold radiation device 110 comprising two groups of fins
oriented obliquely with respect to the wall face 114, but
the cold radiation device of the invention may instead be

20 provided with a single group of fins (a group of fins all

arranged in parallel) situated at right angles to the
wall face 114.

[0120]
The fins 115 and 116 are situated at 5%0° angles to
25 each other. The fins 115 and 116 are long, flat and

thin. Fig. 14 is a conceptual drawing showing the cross-
secticnal shape of a fin 115(116). As shown in Fig. 14,
the fin 115(116) is composed cof a long, thin aluminum

sheet 115a, and on the surface there is formed a coating

30 layer 115b with a thickness of approximately 200 um, made
cf a white coating material comprising a mixture with a
ground product obtained by grinding granite exhibiting a
numerical value of greater than 0.9 for the far-infrared
emissivity (hereinafter referred to as "stone powder").

35 The particle size of the stone powder in the coating

layer 115b is no greater than 50 pm. The content of the



[0127] The wall 13 of the living room1 shown in Fig. 12
conprises a plaster wall face with a thickness of 25approximtely 3
mm On the plaster wall face, the aforeme®d oned stone powder
(particle size:pn) is mxed with the plaster starting material to 5

W% in the ha%@eﬂédp%%% in 5 Qhel%%e%q(ﬁ fﬁ}}%ﬁcdﬁ% ?O%té@ n the

structure of the wafl 13, Fig. 158 rame 3
serves as thecpataadt Mekerdr it e vial Ithes haxdgyrplim e d( 483 $@ate

pasted onto thgebubhding fl[':@'@?: lf%tyctft%\ﬂsnesars %dﬁtlwé&ttmﬂézfﬁh

the building frame 131 $id he i ndoor space side of the g sum
board 133 the?eriecteoﬁﬁédaahﬁaaatetrer swIfiE2 Feace AL IR BGE HERARME K is

350f approxi npiekYdddmhebal re@d by eoatiGHNa: aforLemey 'tgﬂ@dvéﬁ@,ﬂ?al
powder - cont ai HS%ﬁglaster [0128] - 61 - The celllng face wal |

of the living 1°8Fso has a plaster surface with the sane
structure as the wabh213. The building frane 141 serving as the

foundati on of the ceil IS_S 0, mh@fh the ss-
5sect i onal structug k %Hel@ellllgng1 g@tl W ﬁlﬁ¥3 rﬁfﬁ?) 5%95
illustrated. thrbthehi adoor smac€lssdelﬁfdﬂdaﬂmﬂJ(hhmiérénweﬂdﬂ t here
is pasted a 4 onprising an alym num f oi 0

o RG 11 ang a At e R TR Tt IR M A L e

bui l ding frane n the i'ndoor space Si
143 10t here ianflovatdradpkasege eeipe Ag 8f doactddbnniash supgdnckiness of

appr oxi mat el yi, 3u/70} 0t 8 Qeggg@g%%seq tha 1af aremand onod, stone.,

powder - cont ai ni ng_p aster own i n 12, an opening and
cl osi ng gl assSUBR HdpkPE41il eﬁo@p@@@Ctﬁdtﬁ@Iﬁhﬁrﬁ?gwﬁﬂﬁ:pf(}thwﬁter

i ndoor space shdgnof 1h§cgbassaWhndgw ﬁéefeh% 158 typted afetalter
bl i nd 1? (Vengﬁégﬂagé'ggéeail% ignc%Q%ected to the beottom end of the
water channel 115c of each fin (see Fig. 14). Both the
water supply pipe 117 and water drainage pipe 118 are
connected to a cold and hot water generator 111 (see Fig.
12} located outside.
20 [0122]

The cold water or hot water supplied from the cold
and hot water generator 111 shown in Fig. 12 is in turn
supplied from the water supply pipe 117 to the water
channels 115c in the fins 115 and 116, where it flows

25 down the water channels 115c¢ inside the fins 115 and 116
and is collected at the cold and hot water generator 111
through the water drainage pipe 118. The collected cold
water or hot water is again cooled or heated at the cold

and hot water generator 111 and supplied to the water

30 supply pipe 117. Circulation of the cold water or hot
water accomplishes temperature regulation of the fins 115
and 116.
[0123]

As shown in Fig. 13B, both ends of the water supply
35 pipe 117 and water drainage pipe 118 supporting the fins
115 and 116 above and below are in turn supported by
struts 119 and 120. The lower ends of the struts 119 and



20The fl oor face of the Japanese-style room2 shown in Fig. 12
consists of ordinary tatam mats. The wall 23 of the Japanese-style
room 2 conprises the same plaster walls as>Phe wal |l 13. The detailed
structure is the sane as the wall 13. The ceiling of the

Japanese- Stylelr@ogk%S%ux%%tt%hQW% EQOBQ‘%agéa@ﬁPgsanastﬁgetéé%ugéafﬁé

shown in Fig. 150. [0131] An opening and c I'ng glass
24 is prOV|dedStﬁuﬁﬁeljépﬁﬁ@sé2§tﬁﬁé fésar2tcahdcanadpehng and. A U-

cl osi ng 30pape%h@@ﬁ@e6:25m@%a§bEU%h@qeo@2&h§sl@Qeeétéeaﬁﬁdékdéhgff£$§
gl ass mnndom124 t he surface facing the paper screen 3 of th

Japanese- styl eltGoAr® t!fiér #1itd ditPuateasassebragefreoRY2RPUREA- anlhe

opening and cl esung &b'ldh@.gaﬂo@%ag@le-rbg papek §95§§Qt3cémﬂe8€9ﬁ§ means
screen 25 are rdlnar?t6 screens conprising "shojigam " pasSted

onto a wooden fPANECL OfGEhe condenghadsyVREpRgiABRLSRE-  The
conprises the satreesugmeha@wdeetda&cnrbeaupp@yeeunbgar@Iﬂé (orexhi Di$ and

far-infrared r em t.ti.nglabsarbin roperti si i]ar to the wall
ha Fig 1D | S0 e a AR B el BRI EE SroteEcatS g .t B
structure of thefsl| edidngfdobe 2hut@he23l idi agndeotedltbas Arbdsige pipe

structure with p d sted_opto_ a mood 0 fra 151, r
this ex%ﬁple %géa %ﬁ%ﬁéﬁﬁ %éggﬁgfha? Eﬁ ) %é?@ S Y%gﬁ érOpfgks
far-infrared ra?atehheetcondsuséacents aheaéhﬂd ont conden s f @ edofp

10t he paper 153,08 the L mﬁﬂ@@:1§?a§ﬁd559§eF@g€698%9é8{ aeb apel AR e

contai ning the stone ast ed door Space
side). The decb?ét|b@la5pé#n§$$y|@r@bﬁﬁ@dO%VShﬁ&|h@r@m@meap@mmemaq&no
a mxture (slu%i & eoptaining the starting material when the paper is
made, 15and maki ng the aper in the sane manner as ordi nary nethods.
For th|% exanpl e, al 5 ure containing the stone powder at 5 W% in

the dry state was U§gdshbnﬁluﬂl fige S& 0ASL POWEKe | Ai d el SUr{ag el PARSTe
of the sliding door can increase the effective area of the wall

20f ace conpri sthRglipeds 4P ifarePRaatt tihdsupstldndacaniilide and have
reserving the @ﬁgfroguipgcégOéﬁggnéggnln[9&§34bllque directions at 80°

to each other, with respect to the indoor space of the
20 living room 1 (see Fig. 12). Thus, a surface of the fin
115 and/or the fin 116 can be seen at any location inside
the living room 1. 1In other words, far-infrared rays
from any part of the living rcom 1 efficiently reach the
fin 115 and/or 116. Stated differently, far-infrared
25 rays from the fin 115 and/or 116 efficiently reach any
part of the living room 1. Moreover, since a plurality
of fins 115 and 116 are arranged in parallel, the total
~area of the fins can be greater compared to the occupied
area and volume. Increasing the total area of the fins
30 is advantagecus from the standpoint of increasing the
amount of absorption and emission of far-infrared rays,
and of increasing the dehumidification efficiency.
[(01253]
The floor face of the living room 1 shown in Fig. 12
35 is boarding (or "flooring") employing an ordinary
material. Figs. 15A to 15H are conceptual drawings

showing the structures of building materials used for



The structure of the floor of the hallway 5 shown in Fig. 12 is the
sane as the structure shown in Fig. 15A. 25The structure of the wall
of the hallway 5 is the sane as the struct@fte shown in Fig. 15B. The
structure of the ceiling of the hallway 5 is the sane as the

structure showp;isn [0 f _
the storage rooms bPeRh | i, S S 51 0l S PR ok
expl ai ned. Fi @eCI%En@HO\ﬁﬁ:I’[qﬁ:é:LU—TQ)S:S:— et i ot © s@f ueherr biving heoofol -

11. The st onem%w@%olls dfnaliided omd he siirf age.af meyggorlépl 4 the

i ndoor space sid More specifically, the 35door 11 has basi
structure in \‘Foﬁpéﬁ RS ale B EinE e searist afed ot ticheding beare 601

si des ofs a woeder Lnaee 161.-tha & Sé“@%tl@%éélﬂi&@t&ﬂn@ﬁ 02 with a

i ndoor space - 63 - side of the living room 1, a sheet of al um num
foil 164 that “PERPEELETT SMHTHTEAMBES & T ST AR Hekf t Sl he 3 fadelate
on the |ivingmaeemiiisicde,. and decorative paper 165 nade of the sane
material as the degaégti ve paper 155 5and having a cross-grain

pattern is attache the alum numfoil 164. By including the

stone powder on thehsushacecef dhehdoerl skl ifaterpossi®d endo ‘s'tvmr ease

the effective f wal face rising,the far-infrare
emtti f%g subsF%%ggsﬁ lta %é:sl |évQ| ng rogér:]qrépé egj 1?Jsst§%);eiﬁee E?%Otecuve
particul arly ékfrecsi veTWI&eNatzhﬂscﬂndrayb]: s> adrarget areahg QdB5]e

ot Phei ple of Troocoaf; BOACERIA SANRRISI SRR U ke

16A shows theaéaﬁﬁlpgaﬁowt@w avrHiage td, taed FHing., mgtsmwmaepund to no

Cross-secti on Wl%‘aﬁl Igl\%@ Clétt all or‘g o ne Ad} Cﬁ,lld and
sup

hot wat er gen IS pro ducéd an |ed to'T he
col d/ héat radvat:n@ﬁhdéwee 210 tie m@a@m ish ool nqigihg Cdt3Gle powder

with a varnish starting material, thoroughly agitating
the mixture, and coating and drying it just as with
ordinary varnish. The varnish layer 606 is the outer
surface protective layer, and it is formed without mixing
20 stone powder with the same varnish starting material as

the varnish layer 605.

[01273

The wall 13 of the living room 1 shown in Fig. 12
comprises a plaster wall face with a thickness of

25 approximately 3 mm. On the plaster wall face, the

aforementioned stone powder (particle size: <5 um) is
mixed with the plaster starting material to 5 wt% in the
hardened state. Fig. 15B shows the cross-sectional
structure of the wall 13. Fig. 15B shows a building
30 frame 131 that serves as the foundation for the wall 13.
A gypsum board 133 is pasted onto the building frame 131,
having an aluminum foil 132 on the building frame 131
side. On the indoor space side of the gypsum board 133
there i1s formed a plaster wall face 134 with a thickness
35 of approximately 3 mm obtained by coating the
aforementioned stone powder-containing plaster.
[0128]

N



When the fins 115 and 116 (see Figs. 13A and 138) of the col d/ heat
radi ation device 110 are cool ed by the cold water, the tenperature of
the stone powder in the coating 25l ayer on®lhe fin surfaces is

| owered. As a result, the radiant energy density (radi ant energy
quantity) of the farrnteanedy ayeclvamt e thesi9hihhe eehdihealo nas
radi ation device 110 is | ower 'than the radiant energy-density

the floor 41, RaPHesigragyréeck Wath2tbe shrBe36FFVUFRgreroam the wall 13.

conprising stongeppwdeniol; tharsanricerposhhi 99 (speebhheath¥n SE'%e
val ue neasured wi,th a heat radiation neter is snall er)é Because

this differencESitérdt iive SEREFMAN FadiatPbn 8 préEDC Bef‘ﬁéﬁﬁﬁhe

floor 41,5 val | set3iandiceikiuagudd of the Lbvinggreestichowar ghthei Bog
fins of the col d/ heat radlsLii‘t' on device 110, Since the sane

far-infrared efiPPFi hgl8ubdt4RtE2EStoneCPondsr JFSCEoRPAFReBLHA BhtHE
m gration of hbaﬁldmsggyram@uﬂs1athere6ﬂs pasg@deéfgpp@ﬂﬁybﬂaﬁdtDQB
far-infrared rays bet ween_t he.f| %P.rahIE 13 and cei n% % of
the living roon1Tp(ﬁ%rePnSPta%UPhBBE Pt bl corl Blei et d% FettdF to
as the "inner 3difaeetl) cantdhehenfibns spathestot dbheahe Sgadsahiofard 143
devi ce In 6 16B t | r t .
(far-in%rared ngg§ %% g%g@gdtga }5@#%6|€§§f? % g%?%o%gg Tbﬁ%?ﬁ Si nce
the principle bhlﬂkgﬁsﬁh@fnaPpraﬁlm@tﬁhyeﬁem@youﬂ@xmhadgﬁ efd it cnende
pet ween 1 dent 1 gabrBRLREULAL SREGHESpLIABEL LS QLI NG Sl s Lime, the
radi ant energy densi bet ween em | s greater t twee

non-i denti cal nnlech@ﬁ% I Thus, the i nner surface section of the

l'iving room 1 ConprA§|§EoﬁﬂelﬁtPﬂ§ pPMUeénh@éeﬁhﬂ@dﬁﬁﬁdcfﬁgﬁng lass
15r adi aﬁhon guant emited toward the i ndoor . space, oi; t he anbunt

of far-iAfrar e‘fﬂl?‘a?/% Shsof bRECHY e hel & of 7 hJe]a‘flTF(éd?%‘%m devi cdher10.

Qs ahreﬁult Lﬂgdd@ff@gﬁ@dﬂ@esicﬁ@na;f h@h@e@lai?dkﬂi%&ﬂ Taghé fy %@}tted

y the human bo Creases nfrared rays emtte rom

t he 20human bodyg%%g%‘%re BT &7 2%“95 %@&‘h%fbeﬁmrb l:fln%/mii hrfe? &ui¥ace

section of theskhad(eng room 1l which conprises the stone powder.

Nat ural |y, thernal dP ]tlon will also be directly absorbed into the
e

col d/ heat radiation vice 110 fromthe body of a human in the |ivi ng
room 1. 2@ cool i ng ZBed fekeos sfadrisoDbtled nBaharfd88{tyle rodd g&.shbRA in

and 17B are prt}@lc&{ﬁ%@gs fléﬂﬁ%ﬁ%‘}w}; NG {8 Gopld “gnqgfé'ml 59

17A shows a plan view, and a cross-sectio Vi e
simlar 30to Fikf {@Bm%e@&wla@ NEPTa O VESTRINS § hridre sigfaadel after

walls as the wall 13. The detailed structure is the same

as the wail 13. The ceiling of the Japanese-style room

25 2, not shown in this drawing, has the structure shown in
Fig. 15C.
[01311

An opening and closing glass window 24 is provided
in the Japanese-style room 2, and an opening and closing
30 paper screen 25 is situated on the indoor space side of
the glass window 24. On the surface facing the paper
screen 3 of the Japanese-style room 2 there is situated a
storage room 22 with an opening and closing sliding door
21. The paper screen 3 and paper screen 25 are ordinary
35 paper screens comprising "shojigami" pasted onto a wooden
frame.
(0132}



the living room1l is in a state that it readily absorbs therm

radi ation fromthe body of a human in the living room1, and
therefore thermal radiation fromthe body %3 to the surroundings is
absorbed into the wall 13 or 35ceiling 42 and also the floor 41, as

i ndi cated by the a sy Ei 7A+a 7B.. Thi alse t
escape fromthe boggggglﬁﬁlt Q%FgéﬁégTQ%ﬁ%?ghEH$§§F%tloﬁ? Qf@%% §deer
produci ng a ceekicagretf eboviehadin cagses @ feedling ofar coof nessd Ty s

cool i ng ef f ecttiakes 4t/ae LM QS RtilQn s‘?ﬂcmih.l%fﬁ 1{15 o d he, ppdys as
h the room

thermal radiation into the entire irnner surface o _
Consequent | y, F88veA PhéSgh CHE Seate Aot IO "howay e e tcee e of
the wal b, etcCsecksosmal kerulhand hat 9fe the Lold/haat Fadi abhOns1iding
device 110, it is effective for the area of the roominner surface

and the angl e9PaRgéLshifFodnditigd <t & BHERAT SSivHdE PaRrfan. ehi2sd t het mal
radi ati on evephyt@t ewabdal oI GuREiNAS1 heator srabsanbathia, the

formof thermal radiation_across. the entire inner surface of, the

room ther eby®¢HUsHY heat rc[(?é‘lbé;h@ftf LS &t ISP Ss Srhed S r%?ﬁ?rfépﬁﬁ%
body 43 and preguckfigecatceal isng feicdkedls @HtowSensidle tempesat fie .of
15[ 013 When st 0 rof different type (stone powder
wh atlif1erBR BONBOSIER O ChEn WHB Gt GRS T ha i L e
surface of theabkvi h§Sr comtting ngsedhe rtche qeatday 1aywrstiddblofrddier

fins 115 and e.Fi 13),. 20 t .exc takes ,
radi ati on bet&égn£§§f%ngﬁf %%Fé%u%ggé)énd pQggﬁﬁore. R%9§%g$%§ 155 is
exchange effi épeneg by Mmawanat kaengh@ewdsimng ritve s ametmter (alyrry)

sinmilar to thso_ﬁmﬁgngf tﬁla_e%ttra%&%ema%e%%@gm%wepggé%gf@ made,

resonance circuits with different résonance frequenci es. .
cool i ng ef f ecBNHeBeKiBad thBoveres fheltdforte e dft e [ 4p]dinary

Wth the coolihaghagkionFothenigt alkabliird 15 pfiseeifd GorkAiseiyeshas a
shi el ding surface, thus mnimzing the phenonmenon of absorption of
thermal radi abFBRSf PEHFSEL RE gl 4SS WindSw T4Y RTE The'adI i Heat

radi ati on devicelddfngCenseguentdler tihi $hrelgs fareyedpdihe phanonmenon
wher eby therngh r.adi ation from.outside i b t he col d/,heat

id door cah ab ac dvb%/ =) wall
radi ation devica®116, 88u3|ﬁg WASEERTE &8s Tt dn "ot et t'd'be
prevengéd. 35f8¢dlfomprisihi kaeeffhirciiedoy resl lepvit EMesiwrsoince,

;ar'i nfrared fRy$eol SoRLRJYAG AWr DGt Bies LR 1o d he, faper screen
' [0133]
The structure cof the floor of the hallway 5 shown in
Fig. 12 is the same as the structure shown in Fig. 15A.
25 The structure of the wall of the hallway 5 is the same as
the structure shown in Fig. 15B. The structure of the
ceiling of the hallway 5 is the same as the structure
shown in Fig. 15C.
[0134] :
30 The structure of the door 11 of the storage room 12
of the living room 1 in Fig. 12 will now be explained.
Fig. 15E shows the cross-sectiocnal structure of the door
11. The stone powder is included on the surface of the
door 11 on the indoor space side. More specifically, the
35 door 11 has a basic structure in which plywcod 162 and
163 boards are attached to both sides of a wooden frame

161. The plywood 163 is situated on the indoor space



- 66 - as well to the cold/ heat radiation device 110 (assum ng t hat

t he paper screen 3 is closed). This state is conceptually shown by
the arrow in Fig. 16A. Enission of far-inffdred rays fromthe paper
screen 3 to the 5col d/ heat radiation device 110 |owers the
tenperature of Jthe paperSGres gsroéﬁ g rgsgh% e+t NG Efé&lﬁﬁﬂ'@559nl6%
quantity fromthe paper screen i's rediced Ince the paper screen
is thin, the hé&etr &6ifdecss é@éﬁﬂpfyaﬁﬁdtﬁéY§apéra§éa@éﬁd3tDntbethe
Japanese- styl esi@eRc2 b %h%ollgﬁﬁ UQ@Qm fss§dée55h8 akBErBedle paper
radi ati on quantlty fromthe wall 2 he slid E door 21 and ﬁ
ceiling face of ?h@a§§p8§e§ées§?mé @65ﬁ¥231mﬁﬁc h?sdﬁ@@r%hbmﬁ peper 155
(herei nafst er rahar hee¢ihg asckB@ng@a&nsyaEaeeno_fLstQ@tééﬂ@@@%ﬁt@tmﬁ@

room 2) toward er 3 15increases, thus |owering t
tenperature of H@lﬁﬁﬁ O%g &gge opytﬁ%céﬁﬁéﬂgséh§t?F%“?o%%W@er1¢ﬁsﬁhe

state i s conceptpakky Shomhebyobhelariawhsnﬁb@@i@ﬂelﬂotbﬁcrease the

Japanese-style ¢ he pa er screen t hin,
this phenonenoﬁfggﬁkﬁgelﬁfggpP%tgh a@ang%%ﬁ%nS Bhs+%gWB?%h§Tﬁernal
radi ation fromitfiearadeemsutiagesobstiecdapanesie sl ytendg oomdm PASSES s

t hr ough+the pa n. rbed.into th coI / heat
radlagloﬁ deelgg£&§gﬁg§dl?héggﬁ%éPf§§$¥acgf%? %K% %#ﬁﬁ.ll has
25[ 0142] aBeeadseavtathis effect, the tenperature of t he i nner
surface of the Japa?§§§5ftyle room2 is |owered and the heat

radi ation quantity fromthe inner surface of the Japanese-style room
2 into the JapaneseF§g§}e15%oﬁ$Q 1 6B 3oredueecerinsah dewuings tfer heat
radi ation quantibyahsemhhesbogdy éﬂl&éiﬁl@%ntlﬁ@ &&&ﬂ?&%@ﬁ&:@%ﬁ

room 2 gmard the inner surface o Japanese-style room 2

i ncreas as coRcRpEEAMt ySRROWHIBYL t heF b r obPA nSiFpS thvea Samg lan
results in |lossief apreidpeat2f r@zﬁmtﬂ'@gbopleya 4dh Spd hane@o sd 4t Qhal

wi thout this series of_effe SO t coolln effect is obtained.
Nat Ural 1y, Cholhal TRaTad| oheh 1o thE byt A 0ot he (b 1ing  HL@Ad
which is - 67et theshog\meJaéB@rcbmxlcmﬂcesnzéteﬁh&q&aidutgacefafrﬁtt

TS cooting chigslild dssend hamamddie Ll de Soomd becape of the

|nterven|ng paper” screen 3
accomplish coollng
[0136]

When the fins 115 and 116 (see Figs. 13A and 13B} of
the cold/heat radiation device 110 are cooled by the cold
water, the temperature of the stone powder in the coating

25 layer on the fin surfaces is lowered. As a result, the
radiant energy density (radiant energy quantity) of the
far-infrared rays from the fins of the cold/heat
radiation device 110 is lower than the radiant energy
density from the floor 41, walls 13 and ceiling 42 of the

30 living room 1 comprising stone powder of the same
composition (specifically, the value measured with a heat
radiation meter is smaller). Because of this difference,
relative thermal radiation is produced from the flcor 41,
walls 13 and ceiling 42 of the living room 1 toward the

35 fins of the cold/heat radiation device 110. Since the
same far-infrared emitting substance {stone powder) is

contained in both, migration of heat energy occurs at



5If the paper screen 3 is |left open, thermal radiation is produced
directly fromthe inner surface of the Japanese-style room2 toward
the col d/ heat radiation device 110 and theé4 nner surface of the
living room1. This reduces | oss caused by the intervening paper

screen 103, a her, e t he
Japanese- styl ggggo% tgh rvtegl to eg frf%r(raelqi\f]{ah‘ﬁ?d nl?%ﬁ Z%é{‘gg& h“%
t he paper scré&éncd |4§ICM@§éds ]a}l@rtdﬁel@dqu]gi%fcﬁécthep sliyeagy eroom 1

[0144] 15In thirs enhadiaenty AL qoling,eideolecan, be, obt alpedy evsn, at
d Thi s

| ocations not I n view of the coI eat ra atlon
princi pl e wi | EhRowibaesxshaiinss"” FlagPC1 @%ﬁé@t%lﬂ@e strold/ Beaase

where the col Qéﬁ?c@ttlb%d'd@v'l‘%% deyj ce IJD]'Q:_'J_IQSS opeszataeh f 055 CORh 8% hermal
with the 20gl ass door 4 between the hall vvay 5 and |iving room1 open

in the confi gﬁﬁgﬂﬁéﬁ%hd\ﬁﬁﬁ ﬁnlflrg?ref?.ra[WMGF WRIH- ¢ bl v/ heatcated
radi ati on devpgealtiBuwiss cool ed, thernmal radiation takes place from
the wall face A 25 §<,_‘[t3ggn of the hallway 5 toward the col d/ heat

radi ati on device 1 using the tenperature of the wall face Ato

be | owered. Lowerisgnekt the tenperiatly e)fthJIdlﬁ‘ Wﬂméhcmﬁﬁmmﬁgy
terrpergbure difference l%gt ween it ar}fr:lv t he

range its Vrew  ERuSTErEarTg 30t GGt %éﬂ?h‘iﬁ%ﬁ“‘?ﬂ%‘fﬁi% Wff?les
face B to t heimakktfiaeedArdue tt(buishezatrm)demﬁy Haolisdnim et eg ¥ hdensity

tenperature diLfeLence, And | auerig. the f sisratyne of dhe el face

B. By the sane logic ermal on s pro uce T om the wal | o
face Cto themméEbuﬂa§e BT htisus ﬂYmA/amrregf tshver BBteemprerat am eo Hf thdel iving

wal I face C. FBS&elh%@:}np‘?‘cﬁ% rphg{ ?J&féxs ol Ve fheL gBleat

radi ati on between identical nol ec i es an ere ore take
place aP - 6BaCiRLERNeAFRELANSY err[lcﬁ toward Aafseo infemr tpleace, by

col d/ heat radtpti afodavi 6 ¥hQ-is 16QGlLd rd N o FiReh ab{ Ofhd akesd /heat

place fromthe wall face 5D section of the living room71 toward the
col d/ heat radiation device 110. As a result, the difference from

the heat radiation gquantity emitted by the human body
increases, and the far-infrared rays emitted from the

20 human body become more easily absorbed into the inner
surface section of the living room 1 which comprises the
stone powder. Naturally, thermal radiation will also be
directly absorbed into the cold/heat radiation device 110
from the body of a human in the living room 1. A cooling

25 effect is thus obtained.

[0138]

Figs. 17A and 17B are conceptual drawings
illustrating the cooling action. Fig. 17A shows a plan
view, and Fig. 17B shows a cross—-sectional view similar

30 to Fig. 16B. As explained above, the inner surface of
the living room 1 is in a state that it readily absorbs
thermal radiation from the body of a human in the living
room 1, and therefore thermal radiation from the body 43
to the surroundings 1is absorbed into the wall 13 or

35 ceiling 42 and alsc the floor 41, as indicated by the
arrows in Figs. 17A and 17B. This causes heat to escape

from the body 43 in the form of thermal radiation,

R



radi ati on device 110, causing the tenperature of the wall face Dto
be | owered. Lowering of the tenperature of the wall face D produces a
tenperature difference between it and the Wwal face E within the
range of its view, thus 1OCreating thermal radiation fromthe wall

o erature di Produdasy 3 1A RELeRdRIaX L 8lMnBLe ihe pr

tenperature di rence he tenperature of
E. By the sanecp@dm@sstheﬁﬁﬂﬁ ﬂ@@ﬁaﬂgoﬁfﬁ§cﬁr@éﬁ@édﬁﬁeoﬁptmeOﬁalI

face F to the @%Ebr&%@%n oft@%%tl§kgwe%h@9b%ﬁ?aégngﬁééﬁgiergﬁégg§dn

wal | face F. Al so by the same |ogic, thernal ration s produ
fromthe wall £&&€ GhﬁoePﬁérﬁaPPnﬁécéuFfa?ﬁu§fléhﬁrFﬁgmtheCOnsequently,

tenperat i e of ot/Bg W%bbgha%%eGheBQlﬂﬁko%QIH%ﬁepgﬁE§Cb§raﬁﬁl@XQkQét@P
in the same manpner wi,ith the floor and_the ceil hese

effects, the f&rs |Wﬁﬁéreﬁtpays1@n§@?éée5ytpﬁ§ 5669 afethéaGPiQ/heat

absorbed into theibkeen Haeecewall,faeessandreethiyagrbacensf at8g or the
hal | way 5 even_at the Iocatlgn indiga%ﬁd b% g' in 25the hallway 5,
at 2P 8cat

and a cool i ng &PF8ct 'S exhi-bFEEI?S FBRgSTRAF TPunding the
pat hway of thebnﬁy r adiatkeon hbmangbmbubldh@gmamteaﬁ@éslsﬂn@ﬁ@ﬁlpg

t he sa far-| red.em ttin bstanc for o the col d/ heat
radlatrgn deV|§e&%f§ lgve%ba gPoca??ohsg?ﬁitlgr% ﬁ%?b?ﬁ 30t hid®r g
of vi ew of thetb@tmﬁheaadna@nanlanrdes|tbelé@tlsachnmhatsanface of the

envi ronment s, saﬁat%Hehebgﬂkgnsiggfﬂggt digli o8 {é?%ﬁéfg Q@Qgrb

readily absorbed into t rroun |s ef ess
t han t he cool|ﬁ@oﬁfté@thPﬂaﬂthﬁvvﬂﬁgan@onrqddqéng06d¢@@lp@g|@ﬁfeﬁt

35t he far-lnfraigg ggxglg@g L@ﬁﬁegg§u£Q the influence of other
materials. [0148] The effect al so functions effectively

in the iAterior of iﬂé3PJV|ng room 1l or Japanese-style room2. In the

living room1, for waﬂpbeonéhﬁém&rr@ﬁhatapﬂféf@rmtﬂ@pavagétéﬁéepcﬁ&der
| ocations not in VIGM/O% the col d/ heat 5radi ati on device 110, due to

furniture not &hbndi A1 ABTAPRWFABPOT ST r BRET yE BB ST BRI PTHGST He
col d/ heat radiihéoindeyi seridfevoa tihe Mﬂﬁin@aﬁ@@nal 19casednsn thad

are in VIeM/Of th col /heat di ati on devi ce cre es t
far-infrared ray gﬁs%r %g C%%g%l?é %?etﬁ 90 ‘%hg§6 HQS

not in ¥Pew ofhedle ©m¢uah@att$h@$aml@mad@yin@dﬂainomcbéﬁwﬂemPmmiierent

sections of t ce 0. h i i O, .

Al t hough part2§0¥@éﬁ %hl% §a€%%£€A+f hgéé §n§% %w%%%%éﬁgéuaék)%ﬁﬁ?%ﬂ
radi ati on devik® 1399ephehan herpapesintriden s wpemetain d8ther to
Japanese- styl ecf008F ot hor "B e £RALARL 4,00 OV - d N & s change between

resonance circuits with different resonance frequencies.
{ 25 The cooling effect described above is therefore reduced.
[0140]
With the cooling action, the metal blind 15 (see
Fig. 12) serves as a shielding surface, thus minimizing
the phenomenon of absorption of thermal radiation from
30 the glass window 14 into the cold/heat radiation device
110. Consequently, this helps prevent the phenomenon
whereby thermal radiation from outside is absorbed by the
cold/heat radiation device 110, causing wasteful
consumption of energy to be prevented.
35 [0141]
While efficiency is low, emission of far-infrared

rays 1is produced during this time from the paper screen 3



col d/ heat radiation device 110 will still be produced via the wall
faces at the locations in view of the cold/ heat radiation device 110,
so that sections of the wall faces not i &4 ew of the col d/ heat

radi ati on device 110 will 20contribute to the cooling effect in the

Japanese-style_r 2 9 .he st o owde o] I
in the coati n§S| g’%g]rl H}[SE)&JD s]é:é)lﬁ/&ea\{ég)e&o#l%e:hleé ?C&ra%‘p% t%le(?cg‘%%'%g%%g
radi ati on 25débirge the0papies staoreerponder clortealned Tni ¢ hetawd | i$ace D

and the st Onecgﬁwﬁ.rtu%@iggig@%gﬂ{.r :E)R{:] : é’\’aajrjrc{]vﬁ(i% %‘Jfaé.e Péa di fﬁrlg%gﬁon of

types, |loss occurs’in st e exchange of~ t her nal iation
di scussed i n f@Fatnégaredrirgys1grogo theatrapesi giifeeiant toothiag

ef fect gannot cheq3fehtairiedati®lPWevice 1118 KXPANGLL Ofe G ¥ EIY BROVEE
concerns the cooling effect, but the direction of the thermal
radi ation i s bPBoBPPELf 6FTERE Reat Afy fefdeditlt afd e ek afafabion he

35wal | faces, gekétitGOFRbISHAG thedalsdfdrared £Mddidgs substighcehe

i ncreases to produce a heaél ng effect. [0% - 70 - The
sliding door BRBFAi REGSHEI dwiray P& -udd® Nfdtedd brat el iRt ior i

3 in Fig. 12.tkegpabblk shewsna 3slimdicngrdoarapdhddatscfle beoaserl is also

i nstead .of the_paper, screen 3. T slidin oor 31 has a structur
Wi h ed0%0r a FoREREN SChEeD ResE P i A B st it Yt St e
franme 32. Thetdecorafli Y8, paper s33ddmd; 3boccortlaiarsi tites searel stpnace of

powder as the C i p 1 see Fig. ,15D) at content_of 5
wt % when dr y.tﬁg1@%?%%%%%2?{1&%%0%?@w oc():rh gLIch%}n ZSI}}I%WTE ﬁheérs one
powder on bot khekrdésalifeygr aeifenretl heatserndrgyinrier faurfades avedhays
bet ween the | fyiRgcE5Q0 n e$e; | ace
with |ow | oss, bRfepangt g gfo\%?ﬁgjsﬁ%ﬁtﬁg g(g{)e?%??f?ewfﬁk%%é\}fbg

expl ai héd forle66fRAGS  ashEA 1o@eahpIde tIthd SfpRd B ©fof Hers| 31HiaTy

door. 31 willshew:-be expkaktnedphek seoldNG R Xl €. sdhe: is
decorative paper 33 |slg§ t? g)wga@anese-styl e room 2 side and the
i

decorative papePc8atia ¥ndg oG Prsildel RIRS YhetRd i di ng
door 31 is clospdnese-style room 2 of Fig. 16A. Since the paper

screen 3 is thin, this phenomenon can be interpreted as a
20 phenomenon in which thermal radiztion from the inner
surface of the Japanese-style room 2 passes through the
paper screen 3 and is absorbed into the cold/heat
radiation device 110 and the inner surface of the living
room 1.
25 [C142]

Because of this effect, the temperature of the inner
surface of the Japanese-style room 2 is lowered and the
heat radiaticon quantity from the inner surface of the
Japanese-style room 2 into the Japanese~style room 2 is

30 reduced. As a result, the heat radiation guantity from
the body 44 of a human in the Japanese-style room 2
toward the inner surface of the Japanese-style room 2
increases, as conceptually shown by the arrow in Fig.
17A. This results in loss of more heat from the body 44

35 than a situation without this series of effects, so that
a cooling effect is obtained. Naturally, thermal

radiation from the body 44 to the ceiling face, which is



20[ 0153] During cooling, the far-infrared rays emtted fromthe
decorative paper 34 of the sliding door 31 are absorbed into the
col d/ heat radiation device 110 on the livifAg room1 side and into the
inner side (wall face, 25etc.) of the living room1l. Mgration of

thermal radiatj,gp %ﬂ%wy faaks%scehagﬁbg\a%gngute b8 &h Hgfsff This

efficiently than with the paper screen nC|p e of
hi ghly effici eAPodteHargécet tHelREP tbéha@hohhbeﬂMEEhgld@ﬁ@léabecause

mol ecul ar Sper%Sthéohg%éﬂbeEEﬁ dssgéetg&segﬁpgr 34 that has | ower
tenperature (a |ower state of ? hermal energy) because of this

phenomenon nore readPl§3dbsorbs thermal radiation fromthe decorative

paper 335 and as a E@S@hb bB@eEaéck@éﬁaBegs?’f’éﬁysog@@hngtﬁ@hﬁéfd from
t he decorative Eg 33 are absorbed into the decoratlve paper

thus lowering F‘Eﬁﬁ@r aBuPECBRCEHe 4EREF AY i TECPaplE BRREN/ @%ﬁ% of
of - 7|1 - Eeath@nEég;{nab@?stgkésri@bﬁcg t\bmrdﬂowhéas&@w@eé@ th@iation
principle that r at ermal radiation en

i denti cal nolegﬁVg Eiﬁ.agd EgﬁrénﬂffhsFB ?%s%g ?%iS%}Vlng room 1.
5Far-infrared Tays aeéuaésolaQSOtbedeﬁrbp1th@ et & svedi @dospe €li fireen
door 21.q@f the,Japane r into the decoratiyve

whi ch |58at re%hcgﬁatgﬁ%%%g g?egg g era%f?% fUhBat? %ﬁriﬁxé%%ﬁ)Of
t akes pl ace mnth@l@&phussesshpbelromm beimebmweﬂemtt@aé motecubtaable

speci es. 10Thug %%Qgewgme@éwh@ d%ce S anéééé%@% and iiééjéé‘g 091121

of the Japanese- room2is re etot

principle as s%@@hlﬂ% FFEect7iy gheaheat radiation quantity absorbed
into the surroundlngglﬁggn1the body 44 of a human that is present in
t he Japanese-style roon1 15i ncreases, so that a cooling effect is

exhibi t 88, [0156] 10 Chip opEPdRUERIE coht @i i paipercs e pagmined
may al so be usege@sat hgo@@@@csné Ofot NEn PAPSE SEMERN G1d hddl ScL£hS@ion

paper with the, sane as the decoratjve 20 er 33 or 34 IS
enpl oyed as t HES %%ﬁ%n?i@ a#hb%d%Fln?%£§§h§%ﬁghéﬁ’ 5%% Rt Papdr9-
cont ai ns st onel povdtecepiana Bf § ectiows b | @s4 ovidies sdlidli gl daarat3l i s
obt ai ned. radiation device 110 is operated for ceecling, with the
20 glass door 4 between the hallway 5 and living room 1 open
in the configuration shown in Fig. 12.
[0145]
When the cold/heat radiation device 110 is cooled,
thermal radiation takes place from the wall face A
{ 25 section of the hallway 5 toward the cold/heat radiation
device 110, causing the temperature of the wall face A to
be lowered. Lowering of the temperature of the wall face
A preoduces a temperature difference between it and the
wall face B within the range of its view, thus creating
30 thermal radiation from the wall face B to the wall face A
due to the tendency to eliminate the temperature
difference, and lowering the temperature of the wall face
B. By the same logic, thermal radiation is produced from
the wall face C to the wall face B, thus lowering the
35 temperature of the wall face C. These heat energy
migration effects involve thermal radiation between

identical molecular species and therefore take place at



[0157] The floor face of the living room1 or hallway 5 may 25al so be
a stone floor constructed of a stone panel obtained by form ng
granite as stone powder starting materiat @thto a panel. Also, the

fl oor heating device nay be incorporated into the stone floor for

fl oor heating far-infrared rays emtted from 30t he
stone fl oor ahlggeggﬁﬁfggﬁﬁékcondariIy fromthe stone floor and from
the wall faces and[&8idlGlng face containing the stone powder of the
same material, so bhah ayheal e eldieehLaan b, € §i 90

of far-lnfrared rays fron1$%e entire ﬂéon1 (gﬁfgdlééiw%gn%gllln
face may 35al §8°bedeonderictled skl adtiore it nlreridizdomnthe whkl face

floor face (op therfilbeonf ace rmxrl% %c%dl %vyafd Oa{ef@&fd%&& as

flooring). The stone is naturally - limted to granite.

[ 0158] EﬁéﬁﬁFé@nofietVH@ecé&%@W dilisy i (RIRRIT 3 HeEe wht chne wall
dehumi di fies byceondeasaki QRwRGERS.dI NGl the d el 1 QnpSPLtERE of the
heating surface i.ch is heated, include not only_ the flns 115 and

116 shown in FR§L 13RCaRdPISSst aa|w%w%eslﬂ&r%%%en% Relepeen it
cases, a partsnef thbew\aalzl rhages ofidHie f‘dHeStrd’rQ}Hnoﬁ of - £xah £, t Wb s |

th I di.f f i ded ti
101 ayer loonpr FoPRG e CGPATA FERIALE drar bl iish et B <% i et
the surface isatbolfedei O ﬁuac&wom$ea$ahdanﬁyrny(hﬂmmmmhﬁqiﬂ@asurface
for dehunldlftgﬁé%?gtg¥ecgn§%% %%ﬁ%p &jloweﬁln t:eatggnlér?tur

functions as surface € su ace may al so have FT e
15wi t h |rreguthE|Wﬁéé ércpl Eat s Byo téres wagnes ufdg ici erthesumd hceadi®aion is

A so, water dppphebedr 2BA0erIPaRY 1SUCh A% &, frﬁﬁeev;l@h@a@é%' deg, on

the surface to collect the condensed water e structure of
the watér dropPeeripgdi hlhge LRERSS avdy chafe ’Céledéﬁa’ld-n farcei ch &Blso by the

20trough is fesmedibpithersditaae rand Matel i QRIS e rom the wall
face G to the wall face F, thus lowering the temperature
of the wall face G.
[0147)

20 These effects are exhibited in the same manner with
the floor and the ceiling. Due to these effects, the
far-infrared rays emitted by the body are readily
absorbed into the floor face, wall faces and ceiling face
of the hallway 5 even at the location indicated by 5' in

25 the hallway 5, and a cocling effect is exhibited at that
location. That is, a pathway of thermal radiation
through building materials comprising the- same far-
infrared emitting substance is formed to the cold/heat
radiation device 110, even at locations that are not in

30 the range of view of the cold/heat radiation device 110,
such that an environment is created in which thermal
radiation from the body is readily absorbed intoc the
surroundings. This effect, however, is less than the
cooling effect in the living room 1 due to dissipation of

35 the far-infrared rays and loss due to the influence of
other materials.

[0148]



col l ected through the trough for drainage. [0159] A rectangul ar
columar or circular columar surface may al so be used instead of

| aminar fins to formthe 25cooling/ dehunrdiéfyirng surface or heating
surface. In this case, a coating |layer containing the far-infrared

emi tting substance mRy be Lked on e SURLage 0L B LeG! anoplar

columar or circular columar netal pipe, orma str ure I'n
whi ch col d wat értgripst odatae fln@mgsgpﬁmo&gﬁrt Herarpeak-pkpée FOIB0] -

I n the exanpl erghewa hRk I 15 u
i ndoor side ofztheﬁg ésglagngﬁépiq,n§%§teg%h?%grng?érﬁé?a?%gga?ggég¥&om

the glass w ndéWe143ild A8€e354b36FBEACNAL BOEhERCHLBVheat thadFat ddreat

device 150 duriBgig@ebhndevatet ngomhuéaebatfwﬁﬁw@ ﬁB@ §959Ah§ﬁtthe
radi ati on deV|ce 110 i s not absorbed into the gl a - w ndow 14

during heati ngS*A"¢BEri h§ P§§éFe§FﬁVIéPSPBb?ﬁeleB%tFH@ F%&%thQBb

fornmed on the suafiaeesnofietheel amonas af tﬁédﬂtéﬁl ﬁééegxa’?ala@gt@&%/h &hat
(see Fig. 14) al so.be farned o oor. surface t he
blind 15. Thlsag%aﬁan6$Wd8%tgg ﬁ%dPﬁﬁﬁ Bﬁdbﬁtfﬂ% &%Y?Cﬁsf{%n tHe-s
i ndoor side of ihheehkendthb. fb@iﬁﬁfrared réy#@béoﬁhiﬁ@i@apagleys@ftnhe
used instead o e 5 exanple of the cross-secti

otruct ui8 of StRh 1008 Port RarRETRTT S ChoWR TEeH O T80 cpiy Mes
shows the crossagegtionatlestracilife ob ahablthcﬂetaeutiaﬂst@ﬁitmmﬁwall

been drawn out ¢ é&%g&@oHQngu all, %ﬁg EQ&ilﬁ&rfgggﬁfgg wﬁ%?%ﬁsghrﬁ?rts

decorative sheet S|tuate on t he outdoor W ndo
st one powder - coht Bi:pi viglleorasi vell5aheebe 173 Pl e edlf onhe heol dltuert

side, with an al e puanf ekl idd2:1 19ngtiQning @g»p@rr@%f@%ﬁ'yeléaa ned in
agai nst _thermal_ radiation, situated between them ecor at

sheets 371 andth&3/RBYRSFRsFRY Fat BP PRI 2 basarnaher adbatk ben vieowdiebtthe

173 is exposedc®ndfheat nﬂ@@iaﬁi@lﬁ a&eli 20haso ay St oNe: PPdSE SO Qfia

0 the coatin
10 w3 The stgne poypler,ysed,|s.ihe A, as, contajned In the coghlng

radiation device 110, so that sections of the wall faces
not in view of the cold/heat radiation device 110 will

20 contribute to the cooling effect in the Japanese-style
room 2.

[0149]

When the stone powder contained in the coating layer
115b ({see Fig. 14) of the fins of the cold/heat radiation

( 25 device 110, the stone powder contained in the wall face D
and the stone powder contained in the wall face E are of
different types, loss occurs in stages during the
exchange of thermal radiation discussed in relation to
Fig. 18, so that a significant cooling effect cannot be

30 obtained.

[{0150]

The explanation given above concerns the cooling
effect, but the direction of the thermal radiation is
opposite for the heating effect, and temperature of the

35 wall faces, etc., comprising the far-infrared emitting
substance increases to produce a heating effect.

[0151]



of the fins 115 and 116. In this exanple, the roll curtain 170 can
function simlar to the wall face 134. [0162] 25As one exanple of a
construction in which the sane far-infraretb emtti ng substance as the
cool i ng/ dehum di fying surface is included in the wall faces, there

may be mentioned ag I f i ti

substance i s added t%xt C@&\% CYé'lmaper)&ﬂ%h|Ig}:“(cciex}:gtérr% e wf%é Q%d instead
expl ai ned. Fi gf thH pelp&rccm?emmaa ldTEEMQ’I-g showi gy anl eX asipbes of the
cross- secti Qnt%l%bf %toltf %10“1:11%1:""%5411 éii‘cl‘étﬁéﬂbﬁc?%f' §h£’aé%[§

wall 13" is shown in Fig. 151- e used 1 nst
the wal | 13 ofCEFE§n @53 Té@[@ﬂesijlng dOOIF|391 NE5H 2l Slor whiowse t heth

bui | di ng framgeddlatWivich 2 @M -beardh 133 widdy al i Hum £ o %us 132 4

attached thereto, - 74 - nounted on the indoor side of the I1ding

frame 131. Al URPAGR £3EMe182 -i s Thiss HeAATRHaE GRRFE he3 | Fedod 4 s‘FQfetalnS

surface of thehgyeau@ boand ,de&n@sV\/aﬂHd)Q%or]a&zl'\}é E@éﬁ@ﬁhﬁsis om&e
t he i ndoor side Suﬁ.f@ e of t aI um num 5f oi |

wal | paper 182°¢8np a3 \ﬁt(‘? ot etrﬁeosiﬁt(?néﬂtpb\)ﬁéern ‘Jn@fuded in the
coating layer 115b[ofisehe fin 115 of Fig. 14. Stone powder can be

added the wal | paper. 1 82 .hy,.using a m.xture of t stone ovvde
ina s}lgrry conpri glgng agrl?lext Sara-oe tO%é) Tstar 9 r%erh |£?1C6" e
producti on byopapekthnekideg., hngElaqlobSbﬂ hdate eaiemg)nurﬁté Ofdir-lﬂ'ifrared

functions as gaggf E%gy §§1 %g%etll%q_ %ﬂ?f reid i nf g} aé_/L%BS te}_gIOO]m 5

fromthe wal | paper fot reach psum and
so that far-ia#Rarader Rp&ckr ortihd ogy gswm bo@tfde Side ttiomob £ r@a@h t he

wal | paper 182513{a§ngye%em '@@aM1t3%ont>%t 'eg{jbstaal%ead heat - i nsul rtgs an

| ayer so that heat _fromthe wall paper es not escape tot
bui | di Ag franBX3BRLlse sghehétmﬁéatonr roémttht‘?e Agslinaidnp s rfahewq@t yede

not reach theeM@lh@ﬂégrf%&zconi@@] as an %ﬁaﬁbﬂé“atﬁﬁﬁ SXEDANGE e

capacity of the mal%gag 182 can be increased in this const ructi on,

a significantP&PFéc i B& H‘ﬁegta@&“\%@n e Sl QoM e e Hde (A & an
25i ndi r ect Coﬁdcbﬁdtabeopaﬁéhﬂ’ ce ok bherml lrhadiraf ibrsoUr€ede Al S0Lso,
t he wal | paper; }qtta gd WaCl str cturelcan educe cost and m nim ze

| abor. When t he® P8TcOrpdSed G resi n sheet, stone powder
may beZfdded to théOi:Lé§ﬂn sheet starting material.

During coocling, the far-infrared rays emitted from
the decorative paper 34 of the sliding door 31 are
absorbed into the cold/heat radiation device 110 on the
living room 1 side and into the inner side (wall face,

25 etc.) of the living room 1. Migraticn of thermal
radiation energy takes place during this time more
efficiently than with the paper screen 3, due to the
principle of highly efficient exchange of thermal
radiation between identical molecular species.

30 [0154]

The decorative paper 34 that has lower temperature
(a lower state of thermal energy) because of this
phenomenon more readily absorbs thermal radiation from
the decorative paper 33, and as a result the far-infrared

35 rays being emitted from the decorative paper 33 are
absorbed in;o the decorative paper 34, thus lowering the

temperature of the decorative paper 33. Migration of



30[ 0166] This particular exanple is an exanple of an indoor
environment regul ating system conprising a cooling/dehum difying

surface that contains a far-infrared em tt7Ag-subst ance, wal | paper
that contains a 35substance conposed of the same nol ecul es as the

mol ecul es conp@gi,Rg eh@%gfya%i Bf th?,;@g ET}aEEi Q%trEEE%aT% IQ‘#%P?ech on

cool i ng/ dehum di fyi ng _surface, ar-infrare
surface (nmetal PSRBEEPLS thatedignathenr e4r thpgeasf refigaabh eaergy and

a heat-insul at begwaahe&u@ht§bbmahgﬂeeazébe §>@éie§' Qécﬁ?ist&?ﬁh low loss.
reflection surface. he content of the substance in th paper 1s

preferably 5between (Y1wPdo and 20 wt % [0167] The exanpl e

descri bed above enpkeysigranirte, rWhkChArksanabussbosboRerr&s tH€ walls
far-infrared emn ttlﬁgigstang bt%t the far-infrared enmtting
subst ance nay FLliBhAPUPSPTsEONRY (FBF dxBApEEs~ Bakhe trepmt hdnto

like) or a cer amacdarabeata{re(ﬁ@peexaﬁpdaielclsiiéC@B cod b 68, t Shbd £ hre .
nitride, gl ass ol t he }é é ﬁg h i nfrared emtt%ngh%fbstance t_hat
has been wor kel }ﬁt%lgrﬁ n&f ‘313‘ oSBETGY { ARt R B et | e Bt
ceiling. A panbcbsshapede15bu1£dbagwaaﬁerd@ﬂ1timyl Qﬁob@uﬁmlmm.
aggregatgs or aditives as.coppenentscip addition,to thefag;nfrared,

em tting substance’ i er eht Ty enT¥
far-infrared raysthe héap@memwww ot 2 ngssmmmemd:eamd; pted eratihe

exposed as nuch.as PPSSi tgag ﬁg?are %mn éﬁve&{t fédla%m%t

a significant probl'emif ance 1s
directly expos‘é‘éjafﬂ%lilﬁeabﬁ@%?d sb@‘@:‘é the $1®1hlgma$dimg$ stz erherd l:wdtyh e

protective layer HfhiRa9redierishareabout:l yaa x‘?‘%@é@ 1& AL
| ayer, Srnlsh | ayer, 25wal | alet@or t he lI| ke% [&géL &

Different types'ofedassi n¥? a?}é%lte?n‘%‘?%ﬂg“%ﬁ)% e ess mh iR i he used

in adm xture. In sucthlL®e@pses, ,the mxing proportion of the
far-infrared em'tt|,$g subst a ces i S SOrPreferabI the sane in at | east

one face sel ected f7 oAty The 3T Gor LR/ 15 Feitds RARE &Y Ag SO
face and in the swddces |@dyerpadet hitof ittss paper screen 3. In this

case, paper with the same material as the decorative
20 paper 33 or 34 is employed as the paper screen paper.
Because such paper screen paper contains stone powder, an
effect similar to the sliding door 31 is obtained.
[0157]
The floor face of the living room 1 or hallway 5 may
25 also be a stone floor constructed of a stone panel
obtained by forming granite as stone powder starting
material into a panel. BAlso, the floor heating device
may be incorporated into the stone floor for floor
heating. In this case, far-infrared rays emitted from
30 the stone floor are re-emitted secondarily from the stone
floor and from the wall faces and ceiling face containing
the stone powder of the same material, so that a heating
effect can be obtained by emission of far-infrared rays
from the entire room. The wall faces or ceiling face may
35 also be constructed of stone panel in addition fo the
floor face (or the floor face may be an ordinary floor

face such as flooring). The stone is naturally not



[0169] Ordinary glass used in windows and doors is also a
35satisfactory far-infrared emtting substance and may be used as the
far-infrared enitting substance for the-i MZention. For exanple, a

swi ngi ng door fitted with a - 76 - glass plate may be used instead

of the paper s¢ 31N .construction shown in Fig. 12, and the
fins of the cg%ﬁﬁ%gt t?a&%%ﬁilgt%'devi ce 110 may be coated with the

ground product of t[ﬁé5§I]ass plate fitted in the sw nging 5door. The
wal | faces and cei l«:kﬁﬂpﬁ%%e%fOtthteh%oUl‘i'ngggfc:?e‘?l ijdifr{ﬂ 65¢r £19d 8hich
5 na of p

room 2 and hallway 5 nay al so be conpose aster containing a
ground productebRNiAélgRas SV iconegnsa ting sWiargiHgdder . timel venteinn,
of the groundsgl aas hBathegplastratel Sntike SaMe 2% RXPla M hot only
l0relation to Figs. 12-15H" Wth such a construction, mgration of
heat energy thPBu§hnEneigl 388 gr&t ePPipy ddt Sichgilg dost ;5‘%%@_ RHstdaP
of tﬂe F_aper §§ﬂh§$@1§uﬂﬁf5be@|ﬁ| O\E/nt ?@cﬁo@aisl&,eraf @elrtQy m%ﬂ%%%ﬁﬁ ect
inthe living_room1l_to reach the Japanese- st room.2.

The fins 115 CA585 GF Bhe; aiFetodiPlee IOVl el Ioe Jodd 19t Eac Dthe
the fins 115, c4dbiag/axhuaifedydboveurifay calpsovielcebiposet afofling

i ntegr% sol igaconsi Sti ng gfn rising the.far-infrared emttin

or_.co
subst afide. As 3tich 201Rt&grar Eglei d of’lﬁléir ewlﬁenﬁetrﬁﬁlo&}‘ljeao%iantr%erte
ceram c pl at esurphse, watekhdr splrébsecasdernsdedon tt Merfdatmisorld S

116 may be co I [ ai . Or- 4 | i
W t hout bei ngéélgg%ﬁgéégﬂ%lgggg\s@lﬁ% ggg?ta%n,f%?ﬁgi%M éagefsl oet]t%%e% ns
or the wall faeedefrs25iha,phast ef iy lise hpoltiesshdd tforexpioyes tdre a

ground infrargdsemtti eri t r ffi
Raehbtbngsorteri 3he SO IR HRY A GlR £X§{1§1§gﬁ1£

thermal radiation can take place. [0171] The éenbodi ment descri
above 18 assufblltbrbBIHASBOE GFPPE Bieapd Fiongrewe d mEhtioietto a
room of residengeacbubrbhe | AYERLI QALERY cdlop0 he BenefAld YndHnd iZath as
[ 2, ol assr oom off1 £8y SROLLs fack! LY L bay, Shob of any gther
above is onl ycémtenhbbdswaatirodrogndt3dapmheprsivate thitid &g ateldat s
and methods gy, be. seliegt gdoacearding.tothe obigst and Pullding

20 trough is formed in the surface and water droplets are

collected through the trough for drainage.

(01591

A rectangular cclumnar or circular columnar surface
may also be used instead of laminar fins to form the

25 cooling/dehumidifying surface or heating surface. In
this case, a coating layer containing the far-infrared
emitting substance may be formed on the surface of a
rectangular columnar or circular columnar metal pipe, to
form a structure in which cold water or hot water flows

30 through the metal pipe.

[0160]

In the example shown in Fig. 12, a metal blind 15 is
situated on the indoor side of the glass window 14, so
that thermal radiation from the glass window 14 is not

35 absorbed into the cold/heat radiation device 110 during
cooling, or thermal radiation from the ccld/heat

radiation device 110 is not absorbed intc the glass



[0172] - 77 - Also, the enbodi nent described above enpl oys a single
type of stone powder in the inner surfaces of the room but use of a
first type of stone powder on a first wall /Bace surface and a second
type of stone powder on a 5second wall face surface, for exanple, is
possible. Int , n nd 31 e /

radi ati on deV|?g%f%%s%é bﬂ%l& aﬁg%%apg a%ngggﬁﬁégo%g?%g ??@%lar Ha the
of stone pomdeFO&ﬁdn§eé§H§rtQééboﬁ0§@§ﬁeoﬁoﬁﬁ@rSUE@FG@$3Pf the lﬁmS@ar

water is used agngh@1@edm9@lb&puﬁﬁn%algbéeé hgée“@ﬁer genera Oélééﬁbe
shown in Fig. but a nmedi um ot her 'than water be used i nst

For cool i ng aISﬁémeﬁoPne%QﬁpPQdoﬁrkﬁéﬁﬁ ?éFfP@@rQﬁtth§u@ﬁ19§ éﬁnDnT%;S

may be 15%used @antb@oﬁ&d@uﬂheF@éerabhaglahoag tBkl wolL 1 st eam,paynbe
used as the nedi e enpodi nent descri bed above may

be summari zed éggﬁﬁrlﬁ&SSroénGP?oﬁléﬁﬁ }égulatlng system having a
20construction prOV|dedlmnth a roomconprising a far- infrared
emtting substance eas art o he i nner surface

cool i ng/ dehuni di fyi fig g&%fﬁ&ﬁ%?ﬁﬁtmﬁ¥ @ﬁ?ﬁa?%duFﬁatﬁESF%%ﬂ]O%oEEﬁlgﬁﬁﬁd
a substance coiposednobxbhplsant tbeecubes-ascthenabl ecthesuconPossutth
t he far+ipnfrared ] subs o ed

dehunidl |cat|§n égfggﬁggﬁggtygngﬁggﬁ ano?hér ?gén1a%f%ce%%G %P?VF the
af or enent i onedcrosaysehetenal astreattrparf afrohe cunezisulTGcehaf has
the another rogguf08EaLASoAL SEPShancgcoaPased. of ribe sae. apl ecyl g
as the nol ecul es conposing t ar- 30infrared emtting ance.

may al so be de%%F|%e@eﬁgrﬁﬁlVﬂdébﬁeEn¥71oﬁh%®@t¢@g@matmﬁng@%QanSlde

having a constiychien WheEei An@ £i 565n8664H @01 RNt 8 Al g tdh&orative
coollng/ thﬁldlf% gagurface and a second section not in view

t her eof *are preleft t e TR e st ¢ ot T t Hed S5 anbhedn robifi e

first section asdl seToNtusSEetbQIng oAt 3k Nr&f SADSEAACES of the
same ol ecul es, 28, 0P MRLLSULSS, COIPOSLLY S08, L81-LIET 2 e eI N e

sheets 171 and 173 have resin material bases. The
decorative sheet 173 is exposed on the indoor side and
20 has a stone powder content of 10 wt%. The stone powder
used is the same as contained in the coating layer 115b
of the fins 115 and 116. 1In this example, the roll
curtain 170 can function similar to the wall face 134.
[0162]

{ 25 As one example of a construction in which the same
far-infrared emitting substance as the
cooling/dehumidifying surface is included in the wall
faces, there may be mentioned an example in which the
far-infrared emitting substance is added to the

30 wallpaper. This example will now be explained. Fig. 15H
is a conceptual drawing showing an example of the cross-
sectional structure of a wall on which wallpaper is
pasted. A wall 13' is shown in Fig. 15H. The wall 13'
can be used instead of the wall 13 of Fig. 1%5B.

35 (0163]

Fig. 15H also shows the building frame 131, with a
gypsum board 133 with aluminum foil 132 attached thereto,



- 78 - and the first section and second section are in view of each
ot her. [0175] Application exanples of the present

enbodi nent will 5now be descri bed. - Stone is often already used
in the wall faces or floor faces of public facility or hotel |obbies,

for exanple. ' u facilit n of | 4 I f
the inventi on%gﬂggﬁdﬁﬂegperg |d§t0¥0%sif%dg\eﬁ(§{eﬁgl%dj%s%@p£i %’g&%g%ﬂlSB
and Fig. 14) &éupihsingofilnd &odtsed lwiat lr t agttmshdrgrodute pidedre shime

stone (the st d.ien e I f4-o0r j
“nstalled in ?ﬂgfééﬁsfﬁt‘%@n@ﬁ?ﬁ%&%ﬁ it panel B M

anot her exanpREtafhagpPyitey titte ipdoss plicleofsute ol ngrefd sepinum
accordimg to ¥heji pgention, there may be nentioned a case using

cl ot hi ng that enplogs fiber or a woven fabric (or nonwoven fabric)

conprising a far-i hPt&féd emitting substance. In this case, therma

20r adi ation takes phacgafingmddie 180dy:di rtihe: £1DLRHNG MUk dgs € | Ng
operation, and thernal rlagllg%tci,on in turn t ake]tsﬁpl acejcgéjr gqr%tkﬁ ,
clothing to tH8"fFhs*tBF+ A/ HhEaC CPAdInS i 16 el the Fiherl
surface of thefreog. g$a.t hat diienaldwichieatarf amdduwedady tlse absDiheskr
into Z%he fi ?§20f the.cal d/ heatt r adi %Ii %‘n decvi ce, thus exhi bi tj'[ ng a
cooling effect. Ilﬁyo{lﬁépgvﬁr A Caf S rdGor St FORTEHt Jrrég‘fjl% liugIgy
syst em conpri semgrihéngt ructimteref ctthehlel \ateg tricgmnia tshovenl $ N Figind 2
or the I|ike, hing f ti o part of t y ;
30absor bi ng héggdﬁjr:g%ng#hgyb§% eﬁrn?ri%hkg%@gr malgnf E?‘r?ér rr:ﬁés’r ?ﬁ%nt?%%mrmn
clothing is b&phy WBEnfunikdiepposist & actfilertocurshatly i gy Heat i ey -
with a |over heattadi aki,Qn guantid fr%%lc%@féﬁgqafm%rg&e ]fbé)éjydé Ohc%’thereach
surroundi ng environment, “thus increasing the heating efrect. 35[0177]
For exafpl e, FRenfyREBaPCesIedpiong ii€ar RIS 55t dferted a5 Sygpared rays
clothing, it EscROSBELLOPERISIRARA Rid¥e do not reach the wallpaper

182. The gypsum board 133 functions as a heat-insulating
layer so that heat from the wallpaper 182 does not escape
tc the building frame 131 or so that heat from the

20 building frame 131 does not reach the wallpaper 182.

[0165]

Since the heat exchange capacity of the wallpaper
182 can be increased in this construction, a significant
effect can be expected when the wall face is used as an

25 indirect cold radiation source or thermal radiation
source. Also, the wallpaper-attached wall structure can
reduce cost and minimize labor. When the wallpaper is
composed of a resin sheet, stcone powder may be added to
the resin sheet starting material.

30 [0166]

This particular example is an example of an indcor
environment reculating system comprising a
cooling/dehumidifying surface that contains a far-
infrared emitting substance, wallpaper that contains a

35 substance composed of the same molecules as the molecules
composing the far-infrared emitting substance in the

cocling/dehumidifying surface, a far-infrared ray

SN



- 79 - cool environment when the tenperature is hot and in a warm
envi ronment when the tenperature is cold, if a configuration simlar
to the construction of the |iving room 1-or>Japanese-style room 2
shown in Fig. 12 is used 5for the bedroom Application to beddi ng can

al so produce ar%&@kb%ﬁo%f%%%%ac%f(h@%a?ﬁ%@ggﬁseghﬁ aagdteﬁ the rear

far-infrared em.ttln% substance is inc in pillTows, futons an
the |ike. ThisSdrgoCdpphieyatld §6Fas, 2edshi bAst-iogslandnygheatekesl

The proportionsefuthed ah- t£Qi pbhar edaenbkt g substapeg,i agluded. ey,
be the sane for a wall face or the like. [0178] T]Flls

appl i cati on ex&RPIENIEs °dnteRafpPatencg eBofhAgvaARLRBECANES spEEEaTEiDkY

t he humams bodypknRwaanenviye@nggat polhpwherei n the environnent includes

a first room conpri Ei Eg i far-infrared emtting substance in at | east
part of the inner s PF8¢E and a cool i ng/ dehum di fyi ng surface

situated in the firSher egamand €espriseAgaBosubshBNEEs COFPRSEM, ofnide
sane nol ecul es. as tge m]r)l ecul es co osig% ZOtEe far-infrared emtting
subst ance, whi ¢R I'€“E68t ed-3HA- aBohPFfi SAESIAEhARTi FRehtten Byostance,

condensation, knd wher éan-tobkangdotmi beicgobingt debanhaly flyé ngther

surface gauses I LatLon eni froma_ human wearin

cl ot hi né%conpr{lé?ﬁégg gégg%a&%:grcgﬁ%%ég%’ o]?a%%gt s%ﬁe&}%nﬁjr]é%ﬁl%% As
the nol ecul es conposEnyatheifdr {fof rexadobai t$1hjcsmbst @nidde t os bE con
absorbed into 4bst i Q.- c { ng, d-1 he radi ati.aon
fromthe subst%ﬂggi n’ tﬁg&% o(? iﬁ}get%g%&g’ ébs%?%efd‘g?n{%@‘{%lé&?n%télr 0y
surface and cod¥phrEehubihdt f yangoeer faeekedhintavenrdonl may e be

30use beddi ng insheres ofo cigd hiy ' Lcafhon i
expl ai ngg in furth{gir det%il belglvg\% %%%L%Q?Jp,%céc%?%l:légg %%@hgﬂépﬁ

appl i catPon exdnpteidd TheShbdberanbodi FrnEse thckgdmagoregates or

invention is nofidB5lvasted ¢emBoOONs USEthdyi tHEmNS, fie |44 Nith £ RWleq

may be instead a roomfor storage of articles (for exanple, a

war ehouse roon ™ or T H% pace® FICTi s %yoic#%rr %&ﬁ%‘lg]e?led{?l-y gonit and

showcase) . Sonabd@odstamistnies keptraymy feondhd-gint epes aimiresingi | e

cent Trom nf orofEiNed s PPOAELAL, GRS 2 hicn AL ES I B8

20 the indoor space. However, it is not a significant

problem if the far-infrared emitting substance is not
directly exposed to the indoor space, so long as it is
covered with a protective laver of no greater than about
1 mm (for example, a paint layer, varnish laver,

{ 25 wallpaper or the like).

[0168]

Different types of far-infrared emitting substances
may also be used in admixture. In such cases, the mixing
proportion of the far-infrared emitting substances is

30 preferably the same in at least one face selected from
among the floor face, wall faces and ceiling face and in
the surface layer of the fins.

[0169]

Ordinary glass used in windows and doors is also a

35 satisfactory far-infrared emitting substance and may be
used as the far-infrared emitting substance for the

invention. For example, a swinging door fitted with a



tenperature but are also preferably not exposed to 5excessive cold. A
room or space applying a systemof the invention may be utilized for
t he storage and display of such foods. [[01/80]- Al so, a cooling system
(or heating system) utilizing 10the invention nmay al so be introduced

into a room f eedi f imal.s., Lotr i C i -
utilizing the8lﬁ'ﬁ\%n?|’d%ﬁgi By B Bsr: & tséz%%te&gi‘;r% & ?E%rﬂn%%nléér{r%%n% oF
exanpl e, can Feducenchsubliiden stwvharkm dhigvalls dwnichg lsedsons of tihe

hi gh at nvspheewdyﬁggi%r%a&%ﬂ%%[ AL8lle 110 mHP HOUBAGLL G A9 {1

the invention is not limted to a roomin a structure such as a house
or building, ar8uRdyPEeddctodn e geRisel ésiaths Midhiad ey tHee eSwyI b

mentiongd cargeobUsesnhel ahllMay¥eli Ghes ceShiiRgy anthe0aif aidd tii W dipe
0

the cooling function utilizing the invention erates with | ow power

consunpti on cBRAPAr éd YBPEBESEAG LWiEh oA ai4 dialilotfer S itataht fre Pe
sui tably appl e@pb8ecaub@nphialses rWaibeh shaved idnidedire] etddicPaerthe
capacity. It ii esp§ci ally suitable for uti]ization in 25small

vehi cl es and 8f28frFE UEHI dPedlS) §188P1NT doofe gl &R GTRet dne
al | ows exchangeocofidhgatsenengyhehpough cirndis etie therarals radbbdioad in
even in.locatjions, that _are.not i i.ew of__a.col d.ener ource, to
ot 11 28% hoser bbbt bRs a8k eddnaaty (SHHmaREs e
sources, thusmaykening afcbekitngnefigcthrouyh diffeectliasd yolexthe bl tigkd
even in space L i gurat i i j t V] i spiaf%

i s bl ocked by§gﬁgﬁ%§§ %gg rggéat%, lg]t%%ﬁags\gi{yncéglep}%?eeﬁg\grd%e%?? e. en
the inventiona1$085appl Fedlindacpdesenger heatilgie efif@ee, drhethersiidaing

surfaces of thgodoreomybe Yhil iséggn%%eugwxgé I Jfges in the space.
Al so, the far-infrared emtting subStance may be - 81 - included in

the exposed surfacél879%fhe sheet to ensure the maxinum area of the
far-infrared em ttvng subst ance- gamt abR B9 fiaGR.e surface that can be

used instead of the fins 115, 116 as explained above, may
also be composed of an integral solid consisting of or
comprising the far-infrared emitting substance. As such
20 integral sclids there may be mentioned sintered ceramic
plates. Also, water droplets condensed on the fins 115
and 116 may be collected and recovered in a drainage tank
or the like, without being drained cutdoors. In
addition, the surfaces of the fins or the wall face of
25 the plaster may be polished to expose the ground
infrared-emitting material, so that more efficient
exchange of thermal radiation can take place.
[0171]
The embodiment described above is assumed to be an
30 example of applying the invention to a room of residence,
but the invention may also be generally utilized for a
classroom, office, sports facility, library, shop, or any
other room in which humans are active or live. The
embodiment described above is only for illustration, and
35 appropriate building materials and methods may be
selected according to the object and building site.
[0172]



[0183] 5The invention nmay al so be applied to an office. In such

cases, the far-infrared emtting substance may be included not only
in the inner surfaces such as the wall faces of the roombut also in
the surfaces of partitions (also known as screens or partitionings)

t hat divi de 10wor Ki pa Lk in.order, to utilize the
partitions as secon%gfé’cgﬁ% %@Pa?ﬁghksgﬁFggégfgraggggnﬁgP;oYﬁe?nal
radi ati on sour eésylsi iviear otfo stheewablkdetatesthenionder stofprewi dé the
such a function.i,p thepaLhi t,i-00S ¢; a i erjin
surfaces of 15tﬁe bartitiS%SEFaBsE%%ggeﬁg&%e??agﬁégéegéyagyméée% Hifer
fabric, for examrplefamsyskeipapr egratedewPnf aybendér stonprpevagrtdre a
ground prsoduct s@toRdf @hhnkaaeeduerhELi ngosubstanee, 01841 s 207abl er3
bel ow shows the results of neasurlng the heat radi afion guantity’ of
the fins 115 ofliRecééFd/ k&t fiadi afPoandelitecflbheseeldigsat 13A and

13B), the wall rhagarseat hepscindioahed ByY EdheEQ] widRdaan PFBA: POHYshe
for the enbodlggnt shown in Fi usi ng heat radiation 25neter.

g. 12, a
The heat radi att6AtmEYBE GSed"ABRePRHESANCER IPSORG EPPExOT | HEONS
(measuring wavpbedgth range: 7-20 isnm), at a distance of 1 mfromthe
measur i section tﬁ 2?3 asured. Measurenent for the fins 115 was
conduct at the ce P f the area of alignnment of the fins 115. The
30neasurenent was cAtesbedwatierafsnughtitasetha eedeimt On avied ded he and

effects of sunljght,.  The u of, the fins,was,set _to the ..
preset tenpera %geW%Fe{hgé§%%§?§%|é?la%%%§%0%§ %%gthﬁfto?%ta%dn%%lﬂn
wat er gener at opthét. tFan hahan badybarased ehesteadhe Romarowkbn@relone,

adult male (bo 3 i . 64 i ot T-shi t
upper body andg%gtg%ﬁh ?%éc%eghgﬁmtﬁgé%% g??%%ﬁy%gﬁgcﬁgn%ééﬁﬁ%ﬁﬁ;ﬁay be
was condfict ed @fE@ra3 hdarmpadpassBar aitefing BPonegeril myr theeam may

tenperature. The PIPEraSCFEEMmaainFi 9. 12 was cl osed, the gl ass door
4 was open, and the door of the toilet 6 was closed. The outdoor air

tenperature was appf®xifhtely 28C. The area ratio between the total
area 5of the fins angletéebbdhagt r@os di kol dndasesay €1 41k f 8LR) as

was approxi matgly, 1,20, Ihe; LLo0L, ves QL pAly 11000 s ving &

20 construction provided with a room comprising a far-
infrared emitting substance in at least part of the inner
surface, a cooling/dehumidifying surface that is situated
in the room, comprises a substance composed of the same
molecules as the molecules composing the far-infrared

( Z25h emitting substance and is cooled for dehumidification by
condensation, and another room adjacent to the
aforementioned room, wherein at least part of the inner
surface of the another room contains a substance composed
of the same molecules as the molecules composing the far-

30 infrared emitting substance. It may also be described as
an indoor environment regulating system having a
construction wherein a first section in view of the
cooling/dehumidifying surface and a second section not in
view thereof are present on the inner surface of the

35 another room, the first section and second sectiocn
contain a substance composed of the same molecules as the

molecules composing the far-infrared emitting substance,



[ 0185] The neasured val ues obtained with the heat radiation 10neter
are val ues di splayed on the display of the heat radiation neter, and
are the raw data wi thout em ssivity-based /d&al+4 bration. The val ues are
al so arbitrary val ues, and the absol ute val ues thereof do not
directly reprg n%h%hel %Itu%% Qr, thedt her rral radr atron ener]gyV Or <
15sinplicity o exp ana Pon Sand “Conveni énce, owever Tt Yorvihe
heat radi ati opamgktechshhown in Table 3 will be referred to as heat

radi ati on quantiti glhgp]eunder. Since the heat radiation quantities
in Table 3 are wit t he neasurabl e range of the heat radiation
meter (several 20t&ppléfasdoear examphedert Héwe rooamnt ae)odinayt el 1
be conskdered,tQ ggraggggggeho the heat radiation quantity per unit

area. [0186] - - Tabl e Fin tenperature 9C Fin tenperature 11C
Fin tenperature 20§¢one is often already used in the wall faces or

floor faces of public facility oxr hotel lobbies, for
example. Using such a facility as an example for
application of the invention, a cold/heat radiation

10 device 110 (see Figs. 132, 13B and Fig. 14) comprising
fins coated with a ground product of the same stone (the
stone used in the wall face or floor face) may simply be
installed in the existing indoor space in such cases.

[0176]

15 As another example of applying the principle of the
coocling effect according to the invention, there may be
mentioned a case using clothing that employs fiber or a
woven fabric (or nonwoven fabric) comprising a far-
infrared emitting substance. In this case, thermal

20 radiation takes place from the body to the clothing
during cooling operation, and thermal radiation in turn
takes place from the clothing to the fins of the
cold/heat radiation device and the inner surface of the
room, so that finally heat froﬁ the body is absorbed into

25 the fins of the cold/heat radiation device, thus
exhibiting a cooling effect. 1In other words, in an
indoor environment regulating system comprising the
structure of the living rcoom 1 shown in Fig. 12 or the
like, the clothing functions as a part of the system,

30 absorbing heat from the body in the form of thermal
radiation. When clothing is being worn, the opposite
action occurs during heating, with a lower heat radiation
quantity escaping from the body to the surrounding
environment, thus increasing the heating effect.

35 (0177]

For example, 1if nightwear (sleeping wear) is

prepared as such cleothing, it is possible to sleep in a
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cocl environment when the temperature is hot and in a
warm environment when the temperature is cold, if a
configuration similar teo the construction of the living
room 1 or Japanese-style room 2 shown in Fig. 12 1is used
for the bedroom. Application to bedding can also produce
a similar effect, if the same material as the far-
infrared emitting substance is included in pillows,
futons and the like. This also applies to sofas,
cushions, rugs and the like. The proportion of the far-
infrared emitting substance included may be the same for
a wall face or the like.

i0178)]

This application example is an example of a cooling
method and system for the human body in an environment,
wherein the environment includes a first rocom comprising
a far~infrared emitting substance in at least part of the
inner surface and a cooling/dehumidifying surface
situated in the first room and comprising a substance
composed of the same molecules as the molecules composing
the far-infrared emitting substance, which is cooled and
accomplishes dehumidification by condensation, and
wherein cooling of the cooling/dehumidifying surface
causes thermal radiation emitted from a human wearing
clothing comprising & substance composed of the same
molecules as the molecules composing the far—infrared
emitting substance to be absorbed into the substance in
the clothing, and thermal radiation from the substance in
the clothing to be absorbed into the inner surface and
cooling/dehumidifying surface. The invention may also
use bedding instead of clcthing. This application
example will be explained in further detail below.

[0179]

According to another application example of the
above embodiment, the room of the invention is not
limited to a room used by humans for living, but may be
instead a room for storage of articles (for example, a

warehouse room) or a space for dispilay {(for example, a
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face [8] 302

showcase). Some foods must be kept away from high
temperature, while others are preferably not exposed to
cold air. Still others must be kept from high
temperature but are also preferably not exposed to
excessive cold. A room or space applying a system of the
invention may be utilized for the storage and display of
such foods.

[0180]

Also, a cooling system (or heating system) utilizing
the invention may also be introduced into a room for
breeding of animals. Introducing a cooling system
utilizing the invention into a room for breeding of farm
animals, for example, can reduce the burden on farm
animals during seasons with high atmospheric temperature.

[0181]

The room accorxding to the invention is not limited
to a room in a structure such as a house or building, and
may be a room for vehicles. As vehicles there may be
mentioned cars, buses, railway vehicles, ships and
aircraft. Since the cooling function utilizing the
invention operates with low power consumption compared to
cooling with an air conditioner, it can be suitably
applied to automobiles which have limited electric power
capacity. It is especially suitable for utilization in
small vehicles and electric vehicles.

[0182]

The present inventicn allows exchange of heat energy
through indirect thermal radiation even in locations that.
are not in view of a cold energy source, to utilize those
locations as secondary (or indirect) cold energy sources,
thus allowing a cooling effect to be effectively
exhibited even in spaces having configurations in which
the view in the space is blocked by a sheet back rest,
such as in a passenger vehicle. When the invention is
applied to a passenger vehicle space, the inside surfaces
of the doors may be utilized as the wall faces in the

space. Also, the far-infrared emitiing substance may be



306 308 309 Toilet wall face [9] 309 310 310 310 Human 321 320 325
327 Living roomindoor tenperature -25C -25C -27C -28C 5[0187] The
fin tenperatures 9C and 11C correspond to 8dolting operation, a fin
tenperature of 20C corresponds to very noderate cooling, and a fin

t enper at ure of
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i%%guded in the exposed surface of the sheet to ensure
the maximum area of the far-infrared emitting substance-
containing face.

[0183]

The invention may also be applied to an office. 1In
such cases, the far-infrared emitting substance may be
included not only in the inner surfaces such as the wall
faces of the room but also in the surfaces of partitions
(also known as screens or partitionings) that divide
working spaces and the lIike, in order to utilize the
partitions as secondary cold radiation sources (or
secondary thermal radiation sources) similar to the wall
faces. In order to provide such a function in the
partitions, the surface material covering the surfaces of
the partitions (a surface material made of a woven
fabric, for example) may be impregnated with a binder
comprising the ground product of a far-infrared emitting
substance.

[0184]

Table 3 below shows the results of measuring the
heat radiation quantity of the fins 115 of the cold/heat
radiation device 110 (see Figs. 13A and 13B), the wall
face sections indicated by [1]-[9], and a human body, for
the embodiment shown in Fig. 12, using a heat radiation
meter. The heat radiation meter used here was an ER-1PS
by Optex, Inc. (measuring wavelength range: 7-20 um), at
a distance of 1 m from the measuring section to be
measured. Measurement for the fins 115 was conducted at
the center of the area of alignment of the fins 115. The
measurement was carried out at nighttime in order to
avoid the effects of sunlight. The temperature of the
fins was set to the preset temperature of the controller
accessory of the cold -and hot water generator 111. For
human body measurement, the human was an adult male (body
welght: 64 kg), wearing a cotton T-shirt on the upper
body and cotton breeches on the lower body. Each

measurement was conducted after 1 hour had passed after



corresponds to the cold/ heat radiation device 110 being 10in the OFF
state during sumrer season. Since the circulating water in the
col d/ heat radiation device 110 requires-a8Zong time to reach room
tenperature even when the cold and hot water generator 111 power is
OFF, it is . Se (o] i.nul ate _t st.at t :
col d/ heat 15r% Fg Pgnkagvféggf%%t &gyng%gﬁ %§%§£5§3%¥518%8§feF1g' 12
As seen from Tabl el8setihetheatylesdi atcioan dquars iaperof andurhen deoa of
Larger value thancthechegt cadialion uanll b ofodt 1 el Lo A8 yas
Because of this 20di ?erence in values, relative thermal radiation is
produced frompheckddgtedyt B8°Ci n Dhewakbaf aseicabdtivken +hd4 total area
t her mal -radi at |.0 ner. ,tted fromthe body i sof bed into the
fin or aall f%%eehgoﬁgg% Egé.Eﬁﬁ %ﬁgﬁggbgPPHbﬁ‘t@@ﬁgﬁtéﬂﬁﬁstﬁmfeﬁﬂﬁqg

3 in 5graph fbaae) TResshpptrosfirghely dowllar Flhet fPaian svan R naldy
reflects the PfﬁB?ﬂﬁ on of reduced heat radiation quantity fromthe
wall 13 in the I'tving room1l, by |lowering the tenperature of the

fins. In other word8l8P1 reflects the phenomenon whereby | owering of

the fin 10t enperat gpg }n@sgaééasvgﬁ%etsh%&ﬁ%linre%ﬂwerp%@@{%ma%n

fromthe wall 13 to the col d/ heat radi ation device 110, b ich the

t enper aPure ofSERE FEFI VE3USENHAERAGYES! Phdédce sk lantl athe gt of

far-infrared raysaembht gdcbromabhie awal khL3 rdecirases,: dRA1 Wi ssivity-
Tabl e 3 shows, t he neaiured value for the heat radiation quantity from

y
a human st and?AgeRNCEhEPEBREBR - of TRE VGG Sr 66 3AS 134t i e gipes,
Tabl e 3, |oweshaigthé theofinet eapekat whe reafses tha heatedAdt atdresent

auant L 200 LT . [Umae Lo B ey degtanas Linuth Sl A von i can
15 simplicity of explanation and convenience, however, data
for the heat radizstion meter shown in Table 3 will be
referred to as heat radiation quantities hereunder.
Since the heat radiation quantities in Table 3 are within
the measurable range of the heat radiation meter (several
20 tens of square cm under these conditions), they may be
considered to correspond to the heat radiation quantity
per unit area.
[0186]

——



of thermal radiation fromthe body absorbed by the surroundings is
increased in proportion to the reduction in fin tenperature, and
therefore the heat of the body 25decreases83thus reducing the heat
radi ation quantity fromthe body. [0191] This is experienced as
excessive cooling (i.e. col dnes aky‘ﬁf% the fin tenperature is
9C or 11C, or a 30weak cooling effect when e fin tenperature is
20C. Wth this enbodinent, a fin tenperature of about 15-17C was

found to be a [confortable coolijng enw ronment giral t NDUGN LRI S deperdgd
on the outdoor]! air tenperature |angeaut doo|:hpeddnty | t Spk04:92) |\WBRRrature
the circular plot points and bllack rrculjar #°85 -| pl odecpoi nts bksrc

Fig. 19 are cogapared, the face of t4ie paper sz¥xen B onzghe livingis

room si de has |[@itigggerothédt radi atid® quantit$ooval up w thirespect 308

t he reducti on |[Fivitpnresenper at urle, cdfpared t o03¢%he wal | 336 That i $09

the 5degree of PaRssl Pergerthat fol|l owedt he [fi n ¥®nper at ur 60%as || owerB09

t han the wal | V:“1[30’?1@@] side Thi s suggests that sjnce the paper
screen 3 is caj oruznar" paper—sdreen—paper that dnnc not
10cont ai n grarn fper ?c -i i frar®d emiltti nd subst ancé®Eont ai ned°$ n
the coating |3 theflns it cannot [utilize the principle of

maxi mum heat tgéggggggé KL TIGILERTY ofsgehermal—TapratTpm engs gy by 359
t hermal radi atjikn betavgen idenfical nol edqul ar species, and therefore

t he | oss 15durfisignbeaisciransbel] of soberngl ragheal i on €nesgy | $ 308
significant. [@194F=Fkhus] the data represented by the circul af pl ot

Japanese-style room 305 305 308 308
wall face [7]
Hallway wall face 302 306 308 309
[3]
Teoilet wall face 309 310 310 310
(9]
Human 321 320 325 327
Living room indoor ~259C ~2 500 ~27°0 ~28°C
temperature

5 [G187]

The fin temperatures 9%°C and 11°C correspond to
cooling cperation, a fin temperature of 20°C corresponds

to very moderate cooling, and a fin temperature of 25°C
{ corresponds to the cold/heat radiation device 110 being
10 in the OFF state during summer season. Since the
circulating water in the cold/heat radiation device 110
requires a long time to reach room temperature even when
the cold and hot water generator 111 power is OFF, it is
set to 25°C to simulate the OFF state of the cold/heat
15 radiation device 110 during summer season.
[0188]
As seen from Table 3, the heat radiation quantity of
a human is a larger wvalue than the heat radiation
guantity of a fin or wall face. Because of this
20 difference in values, relative thermal radiation is

produced from the body to the fin or wall face, and the



points and the black circular plot points nay be said to 20indicate
the superiority of utilizing the phenonenon in which heat transfer by
thermal radiation between identical nol ec®4ar species takes place at
hi gh efficiency. [0195] 25Judging from Table 3, lowering the fin

temperature f(AMASE LO9CLouers d e hal. Jagli@lion quantity; of the
fins by 70. Consequently, when a humen in an environment wth a fin
t enper at ur e oftb25ChbERednteadigt iTom quantdltly:£a3%7) noves to an
environment with ahigoyenperature of 309C, the difference in heat
radi ati on quantity between the body and the fins increases from9 to

79, and the heat r&dPat ir6n Sh@ar Ay tatForbhed daitfo athet ¢ nBabfom the

body ingreasegrbynt kerfi.f f ehenceiafc dF ard & feeldhp bt covlnessid s
percei ved by that anmount. 35[0196] On the other_ hand, Table 3 also .
shows that | oﬁégi°né9 reggectendhe PheeFeranurd iR oBE Rep o adiadon

t he hiat r?d: qhi?ﬁlaiqggm:btnyécglge thaq wald i&e?;tﬂeorlj[vlj]n@ nré e ihj vbpg
rooml to fa rom to : nsequent |y, en a uman in .
an envi ronnentLOWf:ﬁng %Pﬁ FEMRE AT E @linf%’@ et rHYi At on words, it
quantity: 327)yefbees st ahanpéavicemhentvharitbya fdwe tianpesatiiie Hin 9C,

the difference_in_h radiati on _quantity bhetween t.he body and the
w1 1P sect FomBar e R ket s et rhradieds T 9 b oL T
to (327-298) =b2orbedditrha héat weddi At ¢ duentddld AGedos orddih i Itro
the wall [1] - .an t ¢ _Rg . 5.QO0 fr e ' by
the differ encésg?bgoﬁ{)mg% Wntlch @%emgéngreég@o I n%fg%%;\?éﬂf?ﬁ%?

di fference bethBEALBRECHEAY Cadirafiserr quahting et hel wed ¥~ Wraf zawed

the body (a lpaygepi¢akeMalty®nOfnt0) 1S akoue J4%Nfs the degree of
increase in the difference between the heat radiation quantities of

the fihs and the bddy°Pa numerical value of 70). [0198]
Table 3 shows the measured value for the heat

radiation quantity from a human standing in the center of
& living room. As clearly seen in Table 3, lowering of
the fin temperature causes the heat radiation quantity

20 from the human to also decrease, though slightly. This
can be understood to be a phenomencon in which the amount
of thermal radiation from the body absorbed by the
surroundings 1is increased in proportion to the reduction
in fin temperature, and therefore the heat of the body

25 decreases, thus reducing the heat radiation gquantity from
the body.

[0191]

This is experienced as excessive cooling (i.e.
coldness) when the fin temperature is 9°C or 11°C, or a
30 weak cooling effect when the fin temperature is 20°C.
With this embodiment, a fin temperature of about 15-17°C
was found to be a comfortable cooling environment,
although this depended on the ocutdoor air temperature and
outdoor humidity.

35 (0192]

When the circular plot points and black circular



20However, since the area ratio between the total area of the fins
and the area of the living room1 (wall faces + ceiling face) is
approximately 1:20, and the total amount-of5thernal radiation energy
is proportional to the area of the sections in vvhich t her mal

radi ation take? %pba)ggtsl fn b mass?geg Eh%mﬁ%% érﬂ% ﬁ%ﬁ%e??cﬁﬂs and

ceiling face of the“living roo unctron i
be assuned t haPamegobdreadi at Pontkef étviequabonosbde ghaeat @r léhaer tMt

of the CO'dlhe%adEQQ&@B'%BaQQYEgevgiQeOQ§£ﬁt§§s¥%£9 EQetN@'Lédé%%Hon in

ceiling as a 30whole. Furtherno nd cérl1ng
| ocat ed surrouh@Rn§erRErpbiER, thEPehednap thdi ‘a@lbnléner@ya?emu étche

by the hgnman '§eﬁEE§CBEV§le§Q§OEP§Q ﬁélﬁow@9|€h Thys, t%ﬁ@%ﬁatu ¢ Jias

concl uded that _the contribution of the coollng e fect

and ceiling cohPresi R§aBsERBnEabbwliér is equal to or greater than

t hat of the coI d/ heaolgaqzll ation device 110, and is effective. - 87 -
[ 0199] %9 shows the phenonmenon whereby reduction in fin

t enper at ur e Iovvers Héshi\‘a‘@g?%ﬁ?a?li‘%?l THARE | thC tande SRIge] st is
section of a Ja@apesedsbylerdﬂmﬁ ;p@gbéj:ti;@fl@éh %@éﬁ: acEpPedoSE RN

3. Wile,the degr reduction in radi at i uanilty t the

wal | FOSGCII o%n ?l?h%rﬁ%b%%e%% Etf?/l a’f ob%g vﬁ“ Y. S @??@Ce

| ower than t hatonpaihed| invi tige roeat ing alzmﬂﬁloasmnﬂre Qfairhsbe steetarfrioam
Fig. 19 in whi i fe |I|2|n ther 10r di at
according to t‘fi %%g%n&?éngr eache féfrom‘hf”lillm |V|en"”g{C rooa}nsl T etﬁfgmlency
Japanese- st yl eo¥ oone2nahroudia then croseny paperhecrelen-Biiak igpolbiatgeen
effect is in f i asgt?es Q%g as
much as_in the?&%r\ﬁ%%i%oﬂ({)br%g@lﬂ%p (gl]égnylﬁba %%@ofloﬁgc% V\nhtc%'qst

15t hi s &etual IYPERE e o Femigfer 191 tiHee Poplerr atiragelr™8 drempenied, it
is expected tt'@i_grapffégre@t of heat transfer of thermal radiation

ener gy between |denM‘1(:?a nol ecul ar speci es woul d operate, such that
t he cooling effect e Japanese-style room 2 is further increased.

20[ 0200] Fig. 19 shmwes datite idiiatdgig:deaduad irgn dnk thedhigalr plot
radi ati on quantl t at tc? vvaI I a{?ﬁ% secti.ons Olf the .col d/ heait)@
radi ation devit ce S FIFSHIES FH Th@FHHS ™reds Fald to

suggest2 he rrenhazmatra ebdpd ad uped- diar i25r ed Atitan itz0 fg Ghel hehcd@@lonngn
i heugh ot adffo Sidaf®antedd % Al 2R B ety
identical molecular species takes place at high
efficiency.
[0195]
25 Judging from Table 3, lowering the fin temperature
from 25°C to 9°C lowers the heat radiation quantity of the

fins by 70. Conseqguently, when a human in an environment

with a fin temperature of 25°C (heat radiation gquantity:

327) moves to an environment with a fin temperature of

30 9°C, the difference in heat radiation quantity between the
body and the fins increases from 9 to 79, and the heat
radiation quantity absorbed into the fins from the body
increases by the difference of 70, and a feeling of
coolness is perceived by that amount.

35 [0196]

On the other hand, Table 3 also shows that lowering



much as in the living room1. The data in Fig. 19 coincide with this
actually perceived result. [0201] 30Judging fromFig. 11, no
significant change is seen in the heat raditatdi on quantity fromthe
wal | [9] sections of the toilet 6 even when the fin tenperature is

| owered. This éu%gests t hat, because the closed door of the toilet 6
has a structuFBenad® &f & $Fhdl%e “pi-fwdod paners35RavIAgTa
supposed t hi cknassatabrabeuht3 timo itH: WRKINOWREdWite! Nal ] Sid Ughalr B)ving
attached to both s'Lédgs th rleg_f an(riﬁ}i s al szro9 coated on its_exposed
surfaces, the’8ffedt §%Fatl ggom rre TAdi atf O HHEHOY 1 563 the
interior of tREmhAI LGl af. chiviFRYirdingo JAerdue #ig thendadd tdhatot hesec

wal | faces of the toilet 6 were ordinary wall paper. [0202] 5Wth a
fin tenperatutledf F5E13tHEThEARTTAdIYAL ion Iqukitas ites 37 Yach ¥Eedion
converge to sj.nila u IS iewed .he
thermal radi a%]?%irll %p\sfglr“ b?%é“pje%%&l%( A Fear gﬁfggﬁ‘%@% e pgat
fins did not Fadeerarnefieatiliyl petreies tdwdédnsy iandlise orkk | Bkl ed

in Table 3. Thatrisn agcehdi ng-tiogTakls 3. sthe leals radiat | 9y -308) =
quantity on the fin surface at a fin tenperature of 25C is neasured
to be a |arget?vhPud3tian *Bhe "otdfer 3ELHNEh 1S3 dEstl FiorOn HE Hifrelry
body. Tbis meypberpensidesedhio wiandi qatje dhe iphenamean 1 iy g chbdiber
15fins tend t funcgl og, thou%h sllghtblﬁ%, as thermal radi tft on
sour ces t owar t* PHe "8&cLPENs LPELEEF o Fvh & East e Taaac tre body,
and not as cold radbagi7on sources. [0203] Fig. 20 is a conceptual
drawi ng showi ng an_exanpl e 200of. r.equl ati ng t |1 i envi rgnnent by
the principle of B RSGREFoR’ ACCARORIIE gl i Tt TELH the
i nvention. A heam ¥86iksishowmaint iEiigs 2E tHee waddm1DCGrobnphe desda (a
floori floog ]]Inggg %le Bs rowally f 702, .a eifing
face 7 g The_]’r1 o0 = a(_:eag % %gl S oé‘tseg%%ﬁthng °v%%n?cs}ﬁé gér%?egi.ng a
m xture of stboherpandeinobbai déd ey egudiendiaiy sprantitee hawmyi rrp e t25Mm
guantities of the fins and the body (a numerical value of
70) .
[0198]
20 However, since the area ratio between the total area
of the fins and the area of the living room 1 (wall faces
+ ceiling face) is approximately 1:20, and the total
amount of thermal radiation energy is proportional to the
area of the secticons in which thermal radiation takes
25 place, if it assumed that all of the wall faces and
ceiling face of the living room 1 function in the same
manner, it may be assumed that a cocld radiation effect
equal to or greater than that of the cold/heat radiation
device 110 operates with the walls and ceiling as a
30 whole. Furthermore, since the walls and ceiling are
located surrounding the human, the thermal radiation
energy emitted by the human is effectively absorbed as a
whole. Thus, it 1s concluded that the contribution of
the cooling effect of the walls and ceiling comprising
35 stone powder is equal to or greater than that of the

cold/heat radiation device 110, and is effective.



em ssivity of greater than 0.9, to a size of 1 jimor smaller. The
stone powder content of the varnish layer is approximately 3 wt% The
plaster in the wall faces 30702 and ceil rn§7face 703 has a thickness

of approxinmately 3 nn] and when hardened the stone powder is present

at about 5 wt % [023 A cool i ng/ heati ng apparatus 705
havi ng a cooling an 35dehun1d|fy|ng surface/ heating surface 704 is
situat ed i nsi de theFE6omlP06hoVRe t8BoPhAgPREAP N NYhapphy areduzdbon -1189

- has a structueg It@mwg&gfau@eph%akswh@f h&éesr£a95t§g9“§&aﬁﬁfbyw Nne
a cooling and dehum d surface/ heating surface

surface are arFahg ed5 Sﬁ&%&PPePf Thé2eeBeFAgS hridedehani di Pyrhgtioned

surface/ lmeat i ngisHr hagepéP4dskseenonstrypt ed Pheage9abbngr! 8¥&kction in
obtai ned by coating the aforenmentioned stone powdef _on the surfaces

of the fins. T saFu hECAREIRRIEYBRLAF Unfhurl e athdl + hEP T PRTERlPrat dihe

structured so thakneekdswater r@btht smawrlﬁamél owe t hg ougie r Thiead ikt
may be construct eggof anot her ﬂl terial or all o materl al with

satisfactory h&&t Snaiﬁgﬁlgnrog{f}c 4 PPORCBYPoppRt BF ety Fig-
thereof, for eXanphewhByhftbwi agotohd @\ﬁf@dﬁtomthbizﬂ\ﬂtﬁelthéftﬁ@llgh t he

interior,of th h e coatln ayer forned.on
surfacegoof thga%‘:t%gi %n% ?é%azlagg ggoo |ng ]%Ejrﬁ ??ﬁl%&; %ufl’lf%f?:e‘gs]1
heating surfacésvifg208pm 1 to tha ﬂhpsne&aﬁm;eletmmoattmdcﬁyerha S
conposed of a g ri risin t r. th h
been coated on(g%)ﬁgégli ?%ﬁ%gség egﬁ(ra@fl néé (gcr)l%fﬁﬁ eﬁee a\é\&g Jig)lggcetr
filmof the cobtifgematrriasecopte sioguthe st Uneupowter )as ‘Ifmzecista@nen
powder contentcgl ibe:fylmoh 1he ghiedhcoating mtesial doido W

y be 1 vvt%

The stone powder content_of the coating |ayer w genera
or greater. 25f@pbPejctually poepraiwed Hoiv terI%eHé@afﬁ‘i?eWOB:ﬁ%en is

pl aced outsi deodnéde 11@01&7 e @Se Nt 14K Cﬁl@"eﬂ@é@%f Tﬁkﬁa@%l‘%r@i@r of
hot wat er generator 706 nown hegb functlon

suppl i es col d WAtEP2 Jorr%%%aﬂ?a?%re?%rqﬁh fokFd d“%@r%%i’rlétrus
705. In the cas;@e@:tesabcdummgserém exwadtpl €hat hﬁné:(&@bl/ﬁigareﬁﬂmm iied
to the cooli nggkll'uea Eg?aggar S r7C()I)05 uzﬂder% s11 heat. exchan and
absorbs heat fromthe Tins,  thus cool GRS e 51 wat er
t hat hasOunder gone {(é&’@ié} ature increase by 35 heat exchange (or the

water that is no | d:,dfh ecﬁa@élelﬁgolégm %BC{L?&%%%'%C %%S%at

is returned to the codan ot wat er ‘generator re- co
and then re- radiation quantity at the wall [8] sections of the

cold/heat radiation device 110 which are not in view of
the fins. These data suggest the mechanism explained in

25 relation to Fig. 18. A cooling effect is in fact felt
near 5' in the hallway 5 (see Fig. 18), although not as
much as in the living room 1. The data in Fig. 19
coincide with this actually perceived result.

[0201]

30 Judging from Fig. 11, no significant change is seen
in the heat radiation quantity from the wall [9] sections
of the toilet 6 even when the fin temperature is lowered.
This suggests that, because the closed door of the toilet
6 has a structure made of plywood (a single plywood panel

35 having a supposed thickness of abeout 5 mm, with unknown
internal structure) attached to both sides thereof and is

also coated on its exposed surfaces, the effects of



- 90 - supplied to the cooling/heating apparatus 705. In the case of
hot water, the hot water is supplied fromthe cold and hot water
generator 706 to the cooling/heating appardt us 705. 5[ 0207]

Under the cooling and dehum difyi ng surface/heating surface 704 there

is situated a 7 col vi ng
dr opped down Fﬁ?§h$% }%gégﬁﬁ oﬁ*%f§§%b egg}ﬁa¥h P%S % Eﬁ%re
drai ned 10to theleﬁt§|de1t[@2@8PlSO belﬁqp ﬁy)Hﬁ&w@aqmet%aateh©fwadl
hunman body 70§? grbggt%goEQ| % 707 | Vg, %?%ﬁgﬁgf_head

e} ose a fa

pl aced on a pi The c ing 707 1's co bric of
15cotton mixed wi t hOg8Eyest er flber The polyester fiber is spun from

a starticng materia riesin e t st Q N

st one pghger conteﬁ ﬁggsﬁﬁﬁﬁﬁﬁaﬁgﬁgﬁﬁﬁ%t :ﬂfﬁé ?§§5?1%ﬁbﬁhlng%ﬁ§?
The surface oﬂuahélpnbbowf7@®qmsaamnauanMHWenQHaEﬁn&ﬂmzﬁﬁrcva$ue$at
20conposi ng t@ﬁlga%hb@@lé% Q2 Qb’éc% sez%efaor ¢ f‘rfa&o £ val

drawi ngs for explanation of e cool i ng e fect e present
enbodi ment . \WAkacebiagwetéecits (Ferer aved amiarhe daat Jamf 268kt £ime efid

gener at or 706n§£‘df{1ﬁc§HBR| 8¢ 2 158 \COoOliHg/ healddg-ppparafyls 705,
t he coollng and dehum d surfacé/ heating surface 704 becones

cool ed10cool i RgfdeCERE éBoFﬁ%éeari”d ddiar dishyiafF St e hebah by 3. the

surface 704 cpusesrtheacaehi Bgaand tdehmdid yiing s0stdaced heating
surface 704 to fall to a relatlvely | ow tenperature with respect to

the floor fackemperagpire Pac@s°?02samgasuirefngof heea703rasy tviddiae than

based on St ef apBobtRERNGLS chats, | Bl rad! Ao hunhPradueed f1aMnay
the floor face 701, wall faces 702 and ceiling face 703 3 oward t he

cool i ng and dleﬁuﬁ?aﬁf-gleﬁ@dsapf e reds W@%WW Thiwh k¢t dr§ s
conceptgal |y shewntendFte. £ahAribhi,S theigmlsriagitati o d akesrid ace at

hi gh radiation scurces toward the sections listed in the table
other than the bcedy, and not as cold radiation sources.
[0203]
Fig. 20 is a conceptual drawing showing an example
20 of regulating the living environment by the principle of
the invention, as an additional embodiment of the
invention. A room 700 is shown in Fig. 20. The room 700
comprises a flooring floor face 701, plaster wall faces
702 and a plaster ceiling face 703. The floor face 701

25 is coated with a varnish comprising a mixture of stone
powder obtained by grinding granite, having a 25°C

emissivity of greater than 0.9, to a size of 1 um or

smaller. The stone powder content of the varnish layer

is approximately 3 wt%. The plaster in the wall faces
30 702 and ceiling face 703 has a thickness of approximately

3 mm, and when hardened the stone powder is present at
about 5 wt%.
[0204]
A cooling/heating apparatus 705 having a cooling and
35 dehumidifying surface/heating surface 704 is situated

inside the room 700. The cooling/heating apparatus 705



- 91 - efficiency due to the principle of highly efficient exchange
of energy by thermal radiation between identical nolecul ar speci es.
[0210] 5The floor face 701, wall faces 7028&nd ceiling face 703, from
whi ch heat energy has escaped due to thermal radiation to the cooling

and dehumi di fyiag gunf-ageiheat i ngﬁ%hase gg??lhege ?0?5_1“15”?1[1%1\.[ and, o)

thus fall slightl |ntamaaune ar enpera meso
the floor face®?6L, W&éblaf&@@élmgzaaﬁdd@éumnﬁgfyanq F03face/keagngy

reduced with r@ﬁwﬁeetoouh@ncbcatehlsﬂgfzgé apd QL»L&H &Ognt;gﬂaEPQP“
far-infrared em tting substances with the sanme nol u ar eci es

the far-infrar E8°L4P8 &nft feBUrieifyhBIcPBEARAY/ 7Ot ARd qtspfaaq:@,wmrbgzs

are absorbed lBbﬁsthactbaobfféC@ozgin%“@ﬁ ctageeayl2qapgd £6hting fipce
703. Heat exchagge t akes g ace at hi eftficiency during this tine as

vel |, due to tfhe®pFIREFpPas fSE?@ﬁW BRET cPRNEhexBRERYES Bf OBnirgyL i5y5 -

thernal radiattha bEhweaﬂelﬁigﬁéI@ﬂl allDhesuhAraspeehesr 2{O021dls are
In this manner, the heat enegﬁ%E ﬂ;g {othln 707 or pillow 709 is

absorbed into the'cbdfFig>an YRy St %EeV%%%fl?@Ps%%?%ce
704 in the forohobugher nBher Atlhathon Neacéﬁetfm&médf@feaHKHheﬁ%métal

from the ool d AdeRor - uaf of henatarer Tbe" L Thetat b Coreh Sraset ¢
naturally, a tﬁ@m@@ﬁtied;a$u©h @@npn@@n@rvwwpﬂerspfﬂﬁmniﬁﬂbyrthEﬁduf
cooling and_ dehypi é&{n}{bf& SUéyagg »g?%'@m;\%;@ecf I04JL ML througn

¢l othing 707 or 30pillow 709 sorption o
far-infrared r&ys W?%é@rf@%rﬁfwefbmm hilng) FoMmarmPypist ow NG dtager

the floor facerdiedWsh! rfaces: 702 ands ceid i po,d aeg 403, fauses the
surface §5tenperature of the clothing 707 and pillow 709 to be

sli ght | ¥°r educeePl 129 pHefeed b ¥ing S YRt 3R T HPX Haateing atH iRt i s

absorbed nore easilyofo®m the human body - 92 - 708. [0213]

SpecifiCally, SinCeIéhgthd xéﬁ%f%f“%tér]oé%gigtfgyer is composed of a
coating material comprising the stone powder that has
been coated on the surfaces of the fins and hardened as a

20 layer (a film of the coating material comprising the

stone powder). The stone powder content of the film of
the dried coating material is 15 wt%. The stone powder
content of the coating layer will generally be 1 wt3 or
greater.

{ 25 [0206]

A cold and hot water generator 706 is placed outside
of the room 700, as an outdoor device. The cold and hot
water generator 706 has a known heat pump function, and
it supplies cold water or hot water to the

30 cooling/heating apparatus 705. In the case of cold
water, for example, the cold water supplied to the
cooling/heating apparatus 705 undergoes heat exchange and
absorbs heat from the fins, thus cooling the fins. The
cold water that has undergone temperature increase by

35 heat exchange (or the water that is no longer cold water
due to the temperature increase) is returned to the cold

and hot water generator 706 and re-cooled, and then re-



consistently rel eases heat at about 36.5C, it constantly 5produces
thermal radiation to its surroundings. Due to the phenonenon

descri bed above, when thernmal radiation-r¥m-+the clothing 707 and
pillow 709 is finally absorbed into the cooling and dehum difying

surface/heat | agpginkace o/ Ghd %ﬁg&%ﬁﬂ%ﬁ%ﬁ%@% Bb8. . HCcne

heat 10radi at quantity fromt oW
decreases (i.é€asethd termperadiane the It waltet hiss di il eed ef bemnweles

|t and the heabiradhal ieh quA teddzomdher fuen d0b Laot £ASPReo f8na

result, the heat radiation quantity fromthe clothing

709 15to the RBRAK3ZOS débr-eases conpared to a situation without
cool i ngsof the coolfppg7gnd dehum di fying surface/ heating surface 704.
In other words, this increases the tendency for heat fromthe human

body 708 to be absHFE& ittt G9d 1% Eich G erovighidf ping ow 7Hrce Mook He
form of thermalirFadiatzioan.chBues isheat- dasdd by dhe-dunen body d0Pects

i ncreases conpared to a situatjon_.in which the coolinpg, and , .
dehur di fyi ngCSURFRSEFhEa STy HAMELS TOF in9 HHIORRRS GE VA hito it.

real i zi ng an ®hei wangentdrioplwhisCkdlhe duymni v 0o d eglisc €00l hessds drained
25[ 0214}, to“@E” tﬁ%sg%pling and dehum di fyi ng surface/ heating
surface 704 is°coofed; “Eofdensati on occurs on the cool ing and
dehum di fyi ng surf &éépllgati ng surface 704, causing noisture in the

air to be condensegd.qgnt gt ol.i.ng 30 um. dj f yi .
surface/heating su??gée%yo%%gggwgpgrS%%gﬁiégggl lg&%%ﬁggﬁéeﬁg%%g%ﬁrlng
dropl ets fall cdowninat dOt’hanshdtyd ngl oamd wairtd dited lezhd e laredwsiae.

Dehumi di ficathom el HBe i nield o @h ke 700y QiR aceqmpl 1 shad -y of
this nmechani sm The dehum dification i's 35al so an effective function
for inédreasi ngCEBATONE *eAsWdd It B lyssher0E 1fep15]The mglysster fiber

According to tBesgyanphendesilked nabawe.c G0l idgni 4y a mixture of
cool i ng/ dehu 704 causes thernmal radiation fromthe

n%gif %ng surface 3 wt% with
wal | faces 7020GnGCCBFI PRYFEce 78S SSPE ARBITeFIHD T nes
cool i ng/ dehuntdspyengreurhacect@d 2andhtibey mal7 raditat ion-fd@mdheche
and cei [ ng race:Bus, B8ndda oot ohe Batici Pt TR BETHNGE of Heat
ener gy 2tiakes pbmpesanhghitgkerclefthiiciged®y .vi a t hermal radi ati on between
i denti cal nDIecuIe§026§]a result, the
Figs. 21A and 21B are conceptual drawings for
explanation of the cooling effect for the present
embodiment. When cold water is generated in the cold and
25 hot water generator 706 and is supplied to the
cooling/heating apparatus 705, the cooling and
dehumidifying surface/heating surface 704 becocmes cooled.
Cooling of the cooling and dehumidifying surface/heating
surface 704 causes the cooling and dehumidifying
30 surface/heating surface 704 to fall to a relatively low
temperature with respect to the floor face 701, wall
faces 702 and ceiling face 703, so that based on Stefan-
Beltzmann's law, thermal radiation is produced from the
floor face 701, wall faces 702 and ceiling face 703
35 toward the cooling and dehumidifying surface/heating
surface 704. This state is conceptually shown in Fig.

21A. This thermal radiation takes place at high



10heat radiation quantities of the clothing 707 and pillow 709
decrease, producing a state in which thermal radiation fromthe human
708 is nore readily absorbed. In addition, 2dbsorption of thernal

radi ati on fromthe human 708 into the clothing 707 and pillow 709

i ncreases 15th t r.om,t h us u

~ envi ronnent inéﬁgﬁgﬁebﬁgtﬁ&ﬁagb7g§efggﬁgcgggF.EFogigfgg gk@gcggﬁge
cold air does RELNEHAEacE £hexrsk pYuhbiermahi sapiphdppl betreen identical
di sconfort resMbggcﬁqgglggg@i@g[ as occurs 20wi th cooling by ordinary
air conditioning. Hence, there is no chilling due to cold air or

injury to the respi t4€8Fy system by cold air. Mreover, since

dehum di f5i cation i sTaece@nBbirskadesivoul t aaeQUsk¥esarbef 188NEBY11ing face
envi r onnent |s7éreated b&areduced humdity. 25l n addition, since

: y
thermal ener gy’ 87t £E8™ FEALEhESBEIFPFEIEDRBF bBECRRES EHE EBoFRaE 3hd

dehumi di fyi ng suafiaeebheabi RgesubbacagwahBogéhampaoeessgof cooling
air wwth a refrigﬁrant an coolinﬂ the?ggdy with the cooled air, the

energy utilizafl aS?(PEF%ﬁE? PYThAGRel VT hahP3BwW EAT aF S EBRARET ot Y.
That is, a coofehly eifghtigannbecnptastedew ths| anweesebef gynhe

consunpti.on. [ r mor Sl the cooling effect of
cIothin%bcan bggﬁégfggé%?gpggsggg ggﬁgft?%%etgb%éaya%%yga%%sngﬁ and
clothing with achlghgf &pcenfPar edeeni ighngy subdtandevcont estpavii [t the
persons sensit] o] 0% hi i t far-i

G 11 ng Subst Sngs gart aal The PriOveiib et Qofbkel AL bR
ordi nary under¥@aFjingosubatynadfusi Wenthe osame pebéenbncespofies, and

different peopige Withigeelbing by, 9r&hiefya akfokORdl tE oM NGy 707 and
di sconfort may occur for cold-sensitive persons due to cold air

5cont actPng exposed” af BAs2ERcALEST PR TR, thantkoandfdert’ Bherivalil
they wear |ayefgdes| Dthi fgd wbilengheadespis at oyasystiemimy hees
subj ected to burden by breathi in cold ajr. ilizjng the present
Tnventi on, howBVETe i Wi Ha S L RECR oL e G kY bYTRG1Y Tl A to
t her ef ore 10al tlesspeinst gplaodt fhogtlpne Of i ¢ hentenvicloampnto § cersditdy the
situation for @ﬁgﬂngfrfggiation between identical molecular species.

20 [0211]

In this manner, the heat energy of the clothing 707
or pillow 709 is absorbed into the cooling and
dehumidifying surface/heating surface 704 in the form of
thermal radiation via the floocr face 701, wall faces 702

( 25 and ceiling face 703, being finally discharged outside
from the cold and hot water generator 706. There also
exists, naturally, a thermal radiation component which is
absorbed into the cooling and dehumidifying
surface/heating surface 704 from the clothing 707 or

30 pillow 709. :

[0212]

Absorption of the far-infrared rays emitted from the
clothing 707 and pillow 709 into the floor face 701, wall
faces 702 and ceiling face 703 causes the surface

35 temperature of the clothing 707 and pillow 709 to be
slightly reduced, to produce a state in which thermal

radiation is absorbed more easily from the human body



[0218] Figs. 22A and 22B are conceptual draw ngs for explanation of
the principle of the heating effect for 15the present enbodi nent.
When hot water is generated in the cold-a¥® hot water generator 706
and is supplied to the cooling/heating apparatus 705, the cooling and
dehum di fyi ng5ggrface/ heating surface 704 becones heated. Heating of
the cooling and dehuni di fyi ng surface/ heating 20surface 704 causes
the cooling and deh@#ildilfying surface/ heating surface 704 to rise to

a relatively high gﬁge%%g&ggvévi t%ggr esRect Joyt R& T oo 868 Oy that

wal | faces 702 and ceiling f , SO0 that based on

St ef anBol t zmannhsibaentfherrdleasadi atiadn aits gircoducEd F°Comittheonstantly
25cool i pg and Ldi fyi urf A ti surface 704,.toward the

fl oor fgce 70&?8%%% g%{gg%‘?gz rgngggle;{% i ril:g%gflat:ée iouthlsn%st at eﬁl’lles to
concept ual | y shewahenoRegon22ascThbedt hboe, rddinattinen nteak esa il #cieorat
nigh eff! ol eneyofluentoct BEnBLGNGLRI el ARy RId 1Y &Nt LXGNaNAS, e q
energy 30by thermal radiation”between identical nolecular species.

[ 0219] Thecf ther cpadango andwaehuidcdd VAo svd fewid/ihepfiaee 703,

that have beeg,gryep heat tgpehgy BYet henmRlrdadi algon SIOM the neat
cool i nggand dehum di fyi ng 35surface/ heating surface 704, gain heat

ener gyl8nd t htdSEREECR| gHRDEY tYn TEERpENGt G thA®da T0ds @nd Rinelow 709

tenperatures @ct8gséb00k .bacethBliewllrafages A2 Nd ard She
ceiling face %}Og are sli 8h ly increased with respect to the clothing
o S%ﬁﬁﬁ

707 and pill BRrERGE Belfaflnfigr S¢3dmeaind b sy

with the sanefnohethtahuspaciies, iandetibesheatsr adiratsan  quany itdas
| arger than CHEThaGE o ad el aRYoRERT: £1s TAMRLrRe BiToeHthd TP il
pi |l owi 709, suechthdabunher 788 dadirabses ieorgenedatted o rsamuateidd oor
D111 ow 700, L0HEa oxSRahabot Shes B So arthigh SFfCLLendy Gt ing
this time as swrfacellecablofesprifrcepl/@4of Hinglitjreaf ficgident tdxchange
of energy by {heromletadhat t@Rghgtyeen i denll ¢aloMheC W Als SRR ESos
There al so exists, naturally, a thermal radiation conponent which is
directly trans? &ff egesorbed” into the clothing 707 and pillow 709 in
20 the form of thermal radiation. Thus, heat lost by the
human body 709 increases compared—to a situation in which
the cooling and dehumidifying surface/heating surface 704
is not cooled, thus realizing an environment in which the
human 708 feels coolness.
25 [0214]

When the cooling and dehumidifying surface/heating
surface 704 is cooled, condensation occurs on the cooling
and dehumidifying surface/heating surface 704, causing
moisture in the air to be condensed onto the cooling and

30 dehumidifying Surface/heating sufface 704 as water
droplets. The condensed water droplets fall down into
the chute 711 and are drained to the outside.
Dehumidification of the interior of the room 700 is
accomplished by this mechanism. The dehumidification is

35 also an effective function for increasing comfort inside
the room 700.

[0215]



15from the cooling and dehum di fyi ng surface/ heating surface 704 into
the clothing 707 or pillow 709. [0220] Generation of thermnal

radi ation fromthe floor face 701, wall fa&és-702 and ceiling face

703 into the 20cl othing 707 and pillow 709 causes the surface
tenperatures of the thi:n 7 d c suc

that the heat radi atp‘lgcl?% qua tfz'tgl g@@ofa%hé?‘é’ éiQ%F%b 75§§d pi F?%Pl%QOf
are greater thahewsenlihe/debbinagidndndenunifdiceying s&u$asetheamahg
surface 704 i s:28nat s BRatedy /c\geawmukhcegh%gegﬁdrggmi%g Bl vo
escapi ng fromthe human body 708 into the cl ot an

is lower and hB&t 2PsssbedointRethanaacbbay/deBunk bfyh@gswxﬁw@nw‘s

i's reduced, thuﬁdm;ﬁbmna&nga@%€%§sfisﬂntti%.! &b@t}h&'ﬁ@nﬂ% dpll o
producing a heati ngﬁSOeffect [ 022 he_ fabric” contal n| ng

far-infrared ef?ft gb§uB§?9’ﬁ"]€%drré§}]E8I ghe b@aébpﬁi‘é%ls t 60 fredd o¢elllng

futons. A fabrfgceonbaj nbagetihenf arei ﬁfiﬁé@ﬁl@r&ﬁét NGk SHDSE ANGE MM
35 also be utilized o Lurnl ure suc This can produce

s
mats, futons, SOFA%Yahd“thePtike %?h{‘]b‘glf’?ﬁg gﬁéck%fh%yfmfﬁ:t?fb%r%%lthe
cl ot hi ng 707 orapiitovn7P8tdessriledticadbmolaboves. [ 0222] Jheaf4 Othe

face may.al so Y, |l opr _heatin truct for atin th

f ace. I%Dsuch @%%gsrag%%gl%%ogVﬁﬁgéﬁﬂe%e%ﬂnf%?f@%% %@H?@@LFH% t?%é}Ow
surface 704 do@@9n@$cne@detopbedhesm@db(siatmnmﬁlwmlannthénmdlbeb
heat ed, of co Thi s I I a romihe fl oor. face to .be
transferred tof%ﬁ)a? I‘I%}%t) r%ﬁéh&ﬂlﬂgﬁﬁ % achés ant cccialllr FudEd-

t hus prodUC|ngf%.%@%}th@nef¢h@®rpﬂOquOéx%m@¢mgicﬁﬁﬁwaﬂﬂaﬁldbamethe

assunme a constyugds Oﬂom&@o alho £84 1Py Oétnc? i ng, aﬂﬂabm%f Ades
but a construction with cooling a one or heat i ng one e use
[ 0223] 15 the heat lost from the human 708, thus produC1ng an

envircnment in which the human 708 feels cool.
[0216]
Since cold air does not contact the skin under this
principle, no discomfort results from cold air as occurs
20 with cooling by ordinary air conditioning. Hence, there
is no chilling due teo cold air or injury to the
respiratory system by cold air. Moreover, since
dehumidification is accomplished simultanecusly, a
refreshing environment is created by reduced humidity.
25 In addition, since thermal energy emitted from the body
is absorbed into the cooling and dehumidifying
surface/heating surface without a process of cooling air
with a refrigerant and cooling the body with the cooled
air, the energy utilization efficiency is higher than
30 with air conditioning. That is, a cooling effect can be
obtained with lower energy consumption.
[0217]
Furthermore, since the cooling effect of the
cleothing can be modified, persons sensitive to heat may
35 wear clothing with a high far-infrared emitting substance
content while persons sensitive to cold may wear clothing

with a low far-infrared emitting substance content (or if



15The invention is not limted to the different enbodi nents descri bed
above, and ot her enbodi nents may be enpl oyed, such as the exanples
descri bed bel ow. [0224] (1) An indoeorB4environnment regulating
system conpri si ng 20an i ndoor space provided with a floor face, wall

faces and a cgégéggag?c?gggtmfoagm% tlggxﬁerlafyﬂﬁ% tguct &%cga

material conprirsing a ar- rar
em ssivity of a@:}BSbmegteapertf@n@rkﬁé\ﬂmgw@sz&tfeanﬁ@mﬁ m@k@oséﬁth

to the indoor d i
constructed o Bg%ﬁ erP Or?é#ﬁf?é%%%‘§t%@ggggﬂggﬁiwﬁaﬁgéﬁagékieﬂ?%u
with a far-infpraredien ssildiBEnsitove e rgosat alueand Havlhg Br

cool i n9/5dehuntghwtegnaue&%%e%xe%%@, Lochhed rmé)rf% PaCHhds and feet
wherein the floor face and the wall faces or the floor face and the

ceiling face evapriSethey| wasyw éa\zo@%eélr cligd higrder ivd11 k@ tHhe respiratory
far-infrared egksshvinky Bk @u%j%t@ae%%ur%ﬂrp%%ﬁ]bre@hﬁrgIﬂdqgﬂd

envi r onnent regulatlng system according tq (1) above, wherein - 97
the material WEh aUFatzFafParléd Qﬁ?§§P&|ﬂ@V@PW?QPKN Yredtler is a
natural st oneelmmgﬁaaés the probeefisoetulsace Hys canrpoesied 0fd alsd®re

fl | d_by.worki ng the nat st terial d 5th
{1 oor Fhoe i o= hURESt PRYLEor F AR (338] o) n THIGHAS ot Ehe

regul ati ng systenzatoor dbngebeh( beprepn(2) above, wherein the wall
faces or the ceili?g face conprise a ground product of the
?ar-infra

material with the red emssivity of 0.8 or greater. [0227]
Figs. 22A and 22B are conceptual drawings for

explanation of the principle of the heating effect for
15 the present embodiment. When hot water is generated in
the cold and hot water generator 706 and is supplied to
the cooling/heating apparatus 705, the cooling and
dehumidifying surface/heating surface 704 becomes heated.
Heating of the cooling and dehumidifying surface/heating
20 surface 704 causes the cooling and dehumidifying
surface/heating surface 704 to rise to a relatively high
temperature with respect to the flcor face 701, wall
faces 702 and ceiling face 703, so that based on Stefan-
Boltzmann's law, thermal radiation is produced from the
25 cooling and dehumidifying surface/heating surface 704
toward the floor face 701, wall faces 702 and ceiling
face 703. This state is conceptually shown in Fig. 22A.
This thermal radiation takes place at high efficiency due
to the principle of highly efficient exchange of energy
30 by thermal radiation between identical molecular species.
[0219]
The flcor face 701, wall faces 702 and ceiling face
703, that have been given heat energy by thermal
radiation from the cooling and dehumidifying
35 surface/heating surface 704, gain heat energy and thus
rise slightly in temperature. As a result, the

temperatures of the floor face 701, wall faces 702 and



(4) An indoor environnment regulating systemaccording to any one of
(1) to (3) above, wherein the floor face and the wall faces or the

floor face and the ceiling face 15have a-t étal- heat capacity of at

| east twi ce the heat capacity of the air volunme in the indoor space.
0228 5) AnJ j r | ati;ng . ccording._to an
gne o% (g))to {ﬁ?qgggbgg&§%39§$%kﬁh§g§ @%& i%g%%%%%%ldFﬁ&ﬂnﬁggﬁ?Fgc%o
conprises a neftdle wdodhiiag wWili’clnids péddloed,? 08ndhatcovapirngel ner

conpri sing the; rd-al wiith.a f i ed.em s§LVi o] ?

reater coveri e the curase o Chaarar matori Sre 5ar62281eEeds an

i ndoor envi r on¥ERC1EEguPAL h§esPepEmregapitiishnguantitian fnawr thedéloor
structural nmenbecel neidekhe Faedst hab gAAPELSeSng FLESt 7pBt %éb&lne
with a far-infrared em ssivity of 0.8 or greater which absorbs
far-infrared rags98Ggénerated PRafhEadéaRton quangities from the

cool i ng/ dehum dibyhaggsuofiaeaanwbi¢hogompei seschhenkir she PREET ki &Nty
whi ch when cool.ed _absor bs f%r-infﬁar i rays emtted fromthe first
material, and +5 9€neraced Irop,f ?ng 88RuARERf yPhg HBYLcE2GRF chOZ and

cool s the 35cookinghdetianidiDgi ng suef acethf033007 LAy ﬁ@%i@ﬁ0@®9.

envi ronqent regulating, syste onprising ,-.98 - . . a first . room,
whi ch iE?Iudesgéa aF§gﬁ ¥ FegggﬁFtP#ﬁﬁesﬁBs?éﬁEeeFﬁlﬁfeFﬁﬁs?UﬁéP? {Rls
the inner sidetime as metodpl dng/ dehthedptyhagpsarbackimbighefsicient
situated in th ' r rise st.ance. conposed of the .
bsarme nnleculegxgggﬁ & ﬁgr%%%?gg %gngggfﬁgPtﬁ% I%F%O?n ?§$%%“eh$?%ﬁ%ﬁfl
subst ance, andnahefuéas| edecaceonplhshesatdehunktsts cataonrdyly, a
condensation, 8R@rmai radiation component which is directly transferred

15 from the cooling and dehumidifying surface/heating
surface 704 into the clothing 707 or pillow 7089.
[0220]

Generation of thermal radiation from the floor face
701, wall faces 702 and ceiling face 703 into the
20 clothing 707 and pillow 709 causes the surface
temperatures of the clothing 707 and pillow 709 to
increase, such that the heat radiation guantities of the
clothing 707 and pillow 709 are greater than when the
cooling and dehumidifying surface/heating surface 704 is
( 25 not heated. As a result, the heat radiation quantity
escaping from the human body 708 into the clothing 707
and pillow 709 is lower and heat loss from the human body
708 into the surroundings is reduced, thus minimizing
coldness felt by the human 708 and producing a heating
30 effect.
[0221]
The fabric containing the far-infrared emitting
substance may alsc be applied to mats or futons. A
fabric containing the far-infrared emitting substance may
35 also be utilized on furniture such as a sofa. This can
produce mats, futons, sofas and the like exhibiting the

same function as the clothing 707 or pillow 709 described



wat er droplet collecting neans that collects water droplets condensed
on the cooling/dehum difying surface. 10[0231] (8) An indoor

envi ronnent regul ati ng system conprising &4 i+st room which includes
a far-infrared emtting substance in at |east part of the inner side,
and a heating gurface which is situated in the first 15room
conprises a sabst’ance conposed of the same nol ecul es as the nol ecul es
conposi ng the far-ilAk2ared em tting substance, and is heated. [0232]

(9) An indoor envi rrp]gm%g d Jequl ati sgoerﬂf(pecoa( dfﬂgod]g Ohgzgtg Ag th(8)

above, which is provide "t h "a second roomthat is adj acen
first room andteonrprirsesoa @@l@s:tmea&ctrhfos@daw faee sanén mollele tases,

as the mpl ecul.gs EBE@Q%‘gn%ntdh% 023 ffrﬁ(rf‘ag aM4ddD é&@?ﬁ?”gﬁrf&@tmzl

| east part of the inner “side. An |n envi r onnent

regul ati ng sySeem aetorgerg to b(e7)he(ﬁte(08) adﬁ‘d”\ﬁélgw anay t $lel Wil pe

faces of the fnbé%bdr 0%&“ abereeat.ed wald %qqur%fl]?év&‘%é’ét | eash dnatHQdr
a ground materi al he sanme materjal as the far-infrared 30emtt| ng

subst ance. [0234F tPl?? A arsd ST S S dlRe 2 el Ht PR yistenrall

according to £9feaba¥é, ceiling face, tMLhisIREDVd dechddtng effect.
parti thﬁnl ng ans that1 35partiti ogis he first roomand second ro N
the partitioniRg FEARELESHHSSSGTHYS S i EHb e B T het ¥4 e
nol ecul es as kheowsl eelkes iconpdsSidag lindP%ind theadaig, buared

g;;{;h?gcigPZTﬁgcfrukg§%%]w&%%?cd%fﬂ%%“giéﬁé”éé”HE¥¥1£§9 g%érﬁﬁy be
used.

[0223]

15 The invention is not limited to the different
embodiments described above, and other embodiments may be
empioyed, such as the examples described below.

[0224]

(1) An indoor environment regulating system comprising

20 an indoor space provided with a floor face, wall
faces and a ceiling face,

a heating apparatus constructed of a material
comprising at least 3 wt% of a material with a far-
infrared emissivity of 0.8 or greater and having a

25 heating surface exposed to the indoor Spaée, and

a cooling/dehumidifying device constructed of a
material comprising at least 3 wt% of the material with a
far-infrared emissivity of (.8 or greater and having a
cooling/dehumidifying surface exposed to the indoor

30 space,

wherein the floor face and the wall faces or the
flcor face and the ceiling face comprise at least 3 wtd
of the material with a far-infrared emissivity of 0.8 or
greater.

35 [0225]

(2) An indoor environment regulating system according to

(1) above, wherein



(9) above, wherein 5the first roomand/or second room are provided
with a storage roomw th opening and cl osi ng nmeans, and when
closed, the first or second room i ndoor si#é surfaces of the opening
and cl osing neans conprise a substance conposed of the sanme nol ecul es

as the molecules 10¢ampasi-ngthe,baf- Lnttared ealili o9 gggftggfgf(g)

[0236] (13) An indoor environnment regul ating Systéem
above, mherelnOrheréaﬁﬁrngﬁdéhUﬁtdrﬁylﬁQOSIrmaterislconstructed of a

coat 1 | ayer comrL5un,Lte C8E. 15 RLGRESREHLI L 00,4081 005
regul ating sysP@ﬁﬁé@éérévngoﬁblH98Fh9b©@§ur@hesépnetm@thea@lngand

surface iss constructgd @jogrcgggbngslgygéaggﬂarg§%@g%%he far-infrared
emtting 203ubstance formed on a netal surface The

foll ow ng processes 939 e nmentioned as exanples for regulating the

l'iving envnronwsntAbylaaabkcahvgﬁoﬁﬁeﬁﬂ t@?@pétfﬂglép@@@ﬂta&éa&@fﬁdfEb
system according, to tR nvention. [0239 nmet hod
regul ating a Ilg?n@r g?r% fERt Wmﬁé?é%yt?% %a%%oﬁ$%%%p?¥sF®@ geiling

far-infrared eﬁmtéiﬁgmﬁﬁsubS&a@EQuh@ pitodieastoparihe OhatdLIANNEIth the

f 00 ehum difyin urface that is situated in
fﬁ; ?ggnl conpﬁgggﬁngrggﬁgt%ﬂﬁﬁsi% g%% @fgt%% A5 D1 ecul es as the

nol ecul es conposi ngloh27far-infrared emtting substance and
cocorpl b SETAE (A5 ol Pl SRERCeDAL SO hen Lok %086 '
any one of (1) to (3) above wherein the floor face and
the wall faces or the ficor face and the ceiling face
15 have a total heat capacity of at least twice the heat
capacity of the air volume in the indcor space.

[0228]

(5) An indoor environment regulating system according to
any one of (1) to {(4) above, wherein the
20 cocling/dehumidifying surface comprises

a metal material which is coocled, and

a covering layer comprising the material with a far-
infrared emissivity of 0.8 or greater covering the
surface cf the metal material.

( 25 [0229]
(6) An indoor environment regulating system comprising

an inner side structural member inside the room that
comprises a first material with a far-infrared emissivity
of 0.8 or greater which absorbs far-infrared rays

30 generated in the room,

a cooling/dehumidifying surface which comprises the
first material and which when cooled absorbs far-infrared
rays emitted from the first material, and

a cooling/dehumidifying device which cools the

35 cooling/dehumidifying surface.

[0230]

{7) An indoor environment regulating system comprising



conprising a substance conposed of the same nolecules as - 100 - the
nmol ecul es conposing the far-infrared emtting substance is reduced.

[ 0240] (16) A nethod for regul atindg@ tiving environment,

Swher eby in aroomconprising a far-infrared emtting subst ance

inat least part of the inner surface, hedat abl e heatlgg sur.fac

that is situated if the room an(:i“%:locrrprjinscelsu a su%s?%ﬁcje %ge%m%b?tmg

t he sane 10nplsedsites cas inhe trolestall g% 0o mpb s g iltmeetamdelf rared

em tting substance, i.§_hqa] /qj m&ﬂ? r}fgat JAEl AL i on. (g}léuu?élgyt&%ﬁger&ain

fabric conprising & substa ce co e sane 1o es as
nmol ecul es conési Ag rsite rogm, | rﬁqrmle?os%ﬁﬂat t9 s Ubsobstaneeseéd of the

i ncreased. W%%%Je nod EbuA SR Ap%ﬁﬁgemilwlaég N, ééyﬁg%ﬁgvmmnt

according to (16) above, wherein t eati ng surface | | oor face.
20[ 0242] The § rEFeef e(@)ttdﬁtﬂ/esqkésmctaé?d Zaebycedhpii sing an

i ndoor space Brevhged swekh @ Hunpd 1 f 8681 My fashSeAngk Aok el éﬂl@g
face, a heating apparatus constructed of a materl al conprisin

| east 3 Wt % of a 25R&EEr PEPPSth P ¥ Lich iy A i3k v‘F"t’Jyl%GFg%) B

greater and havioRg edsheahides s fac e expesad d@/ ddeuh NdPoyi SPager £ andl,
a cooli pg/ dehum di fﬁi %g";devi ce constructed of a material conprising
at Iea% 3 wt % of tHE terial wwth a far-infrared emssivity of 0.8
or greater andsha®inngnacor environment regulating system comprising

a first room which includes a far-infrared. emitting
substance in at least part of the inner side, and
a heating surface which is situated in the first
15 room, comprises a substance composed of the same
molecules as the molecules composing the far-infrared
emitting substance, and is heated.
(02321
(9) An indoor environment regulating system according to
20 {(7) or (8) above, which is provided with a second room
that is adjacent to the first room and comprises a
substance composed of the same molecules as the molecules
composing the far-infrared emitting substance in at least
part of the inner side.
25 [0233]
{10) An indoor environment regulating system according to
{7) or (8) above, wherein the wall faces of the first
room are coated walls ceomprising at least 1 wt% of a
ground material of the same material as the far-infrared
30 emitting substance.
[0234]
(11) An indoor environment regulating system according to
(9) above,
which is provided with partitioning means that
35 partitions the first room and second room,
the partitioning means comprising a substance

composed of the same molecules as the molecules composing



30cool i ng/ dehum di fyi ng surface exposed to the indoor space, wherein
the floor face and the wall faces or the floor face and the ceiling
face conprise at least 3 w% of the materi 8P with a far-infrared

em ssivity of 0.8 or greater. 35[0243] According to the system
of (1), the heating_surf I o] thermal radiation
(heat radiati on§lle *°fot ?Egirlrciat Egﬁfggg%gofsggrgngég%h of far-infrared
rays froma materiallO&B€h a far-infrared em ssivity of 0.8 or greater
contained therenn)(hhi $nWbbl BRLeLRARLEE Degfefetpgd ]
"far-infrared grri t)ti ng gubstan(_:e"). Her e, s?nce %a? %%%%éﬁe%%?%ﬁdmg to
surface i s expéSeédaPeVEne“AEBAR space, (b) exchange of radiation and

absorptign of infraged raysttakes Phase-PSLMERA LHESAPE PRLGIAAL Svith
and (c) the far-infrared emttlng substance i s contained in the
0

conbi nati on se@t FEAE2EReFROB| BeERoRBGNELT cAaNBVvELOBHRY tBERNDI Nt t he

roomw || definitel yheantaskedsUcheasithe 61-08Ecand £6bhi NYIOEr t Bl
floor and wall s, l%he hea% gﬁgr(%%em tted fromthe heating surface is

effectively ab3Sdrbed®rnf BrOr ke FHAT oY THF | oYFPBESHA | s,
[ 0244] 15The resbsoéntbechaposafir ar edhensihé ngo sabsi @nces thied mbBSules

bsorb di ant _heat f t heat i f .emt d
adiatiof of aBCBPBGUTReRateFariT hT Pal el 4y Les FERLTRON Of 1 hi s

action causes the ro0aBbhterior to be filled by therrmal radiation
frommany diregtion , j af_is,emtted from many ..
directions in f%%Pr%%mgg%ggg %%ﬁg%%ersﬁeﬁ?%%ﬁﬁﬁ ssx\sé{‘_rerrril ha%%é/rdmg to
recei ving the f(ali apevheatherainddiei opel bngshunidi fadiansuhisate iis
al so absorbed iptortheciarstniragsed; abspsbi @&5@9$% ' > air

i nside the room rraiLrllly rrpci)s_ture 25%1%% ca)?%%gc I OXI e),sgskléé]t%at t he

at nosphéfic t aref eeMht thed roopsrases. fozas] on a meerhuser bice.-
this mechanism theiheat;energy required to heat the heating surface
is emtted int &a% he_room as 30radi ant heat from¢the heating surface.

Thi s radi ant heat’ i 22 abR&rPedh ht TP R s ard et ler %l S Eorpb s erding to

(far-infrared e tahage subss eate)ciod e fdPofurald siansbeei W@ @S
those in the heati n%. surface. The em ssion and absorpti on of, heat

tange” of "enet gy by & 357 €sbnatice Phe it EAng

energy i s exchangeée
far-inf2@red rayssioinom] ebutreed vobratnoral anefgye bet ween i denti cal
nmol ecul es. Consequepéiélg} em ssion and absorption of heat energy

The following processes may be mentioned as examples
for regulating the living environment by application of
an indoor environment regulating system according to the

25 invention.

[0239]

{15) A methed for regulating a living environment,
whereby

in a room comprising a far-infrared emitting

30 substance in at least part of the inner surface,

a cooling/dehumidifying surface that is situated in
the room, comprises a substance composed of the same
mclecules as the molecules composing the far-infrared
emitting substance and accomplishes dehumidification by

35 condensation when it is cooled, is cooled,
and the heat radiation gquantity from a fabric

comprising a substance composed of the same molecules as



- 102 - occurs at high efficiency and with low | oss. The floor, walls
and ceiling that have received the radi ant heat produce secondary
radiation into the room and this heats-alAGman body in the room or
far-infrared-absorbi ng 5conponents in the air of the indoor space, by
radi ant heat. _[ 0246 Since this heating is.not by hot air, the
probl ens causgg‘ebflno]clgr?tualc S of "hot® A4 tvq\}et hf%%lnn%%aﬁ% %%%%F?ng
10Furt her nor egubistieeacro ilsotregducedd.ow is utilized and radiation is
acconpl i shed evenl y[otzrarogughout the entire indoor space, it is

possi ble to reduce the difference in tenperature distribution in the
vertical diredticonfofretthed rdoorregpred.inn addition' enyhecnoapbnent s
of the radi anf,,1l5heat produced by secondary radiation fromthe floor
or walls that Eave.not been absorbed into the body or ‘

fari nfrared- absor bitAg &c §@PEn P 416 e aaifa rinfea s orEdt im¥ o t he

other sectiongygkrhheel 100k :0n Mald $and Je-afd tiod i Q- £hee i ndoor
space, thus repeating the sane 20 effect. During this tine, the

far-infrared rays £h&fafaPeendteaiddy apsdrassy ithat the dbyaed in the

far-infraredabsembng compeneRlss d e aide UNHSG9-A her repsat e
cycle Eb radi at -* absorption -* re-em ssion of the far-jnfrare

Lon
rays between FBERPP&&P RSl ECR 891G S5t HEIRGDIME e bR TT 11T 22EE
(or, used up)ehartheat snppsalridee Hedyweercddie far-infrared-absorbing

conmponents in the air, .so that wasf.e.af heat_ energy.suppli %%fromthe
heating surface caﬁngetgl\%itnﬁg&. % %aécjtor?usqupac{g%ﬁ@?efjf%gaacc’g ttsh
uni f or m heat i ngmpfrishegf ar suhfstaned: alvsgrdrary @0 ciomoremd sno hethbeaias

throughout the,gniihechoall AR A hd Waslalil, feal |49, Heali ng
can be acconplished wth energy savings for these reasons. 7]

Si nce tlhe presehttipngentisopnicyeasesthni que for 35causi ng absorption
of radiant heat int@,yhe body of a human in an indoor space to

produce a warmfeeling in the human, the term"heating"” wll be used
here to nmean “the A méthod for regulating a living environment

according to (16) above, wherein the heating surface is a
floor face. ’
20 [0242]

The system of {1) above is characterized by
comprising an indoor space provided with a floor face,
wall faces and a ceiling face, a heating apparatus
constructed of a material comprising at least 3 wt$% of a

25 material with a far-infrared emissivity of 0.8 or greater
and having a heating surface exposed to the indoor space,
and a cooling/dehumidifying device constructed of a
material comprising at least 3 wt% of the material with a
far-infrared emissivity of 0.8 or greater and having a

30 cooling/dehumidifying surface exposed tc the indoor
space, wherein the floor face and the wall faces or the
floor face and the ceiling face comprise at least 3 wt$%
of the material with a far-infrared emissivity of 0.8 or
greater.

35 [0243]

According to the system of {1), the heafing surface

is heated to generate thermal radiation (heat radiation)



- 103 - effect of producing a warmfeeling in a human in an indoor
space". Simlarly, the term"cooling" will be used to nean "the

ef fect of producing a cool feeling in a-huhdh-in an i ndoor space".
5[ 0248] In the systen1of (1) above, cooling of the

| i ng/ deh f 2
cool i ng/ dehuni g‘n 36'11'(1;9 wof age e?n%‘é%ﬁ%nt he 93? 19%%3 t%rlggaegugglt dnce

significantly |sturbe so that the far- rare
cont ai ned ther@ﬁﬁeéﬂﬁﬂcwéﬁblw é@goﬂbﬁra®eddeam58heatyfDénﬂtEeotlgmmater

wal |'s or cel'l@gn%%lh%@ %ﬁ@%%l%UfEﬂﬁg QElﬁhﬁFé%?H?fIQES gtkggé§§e&*%%

basic principle whereby an ob ect W th exce ar-in
rays-emtting ﬁﬁopéﬁ?ré§f§ﬁ§§dh§§l§%éégléhbstaﬂcﬁhﬁFarédre, since (a)

ray- absorshi ng Eh@pﬁéhtﬁﬁg EQ&f@Q%OEEtbQ?ogédrég'@H& ?gaho}5§%?&

cool i ng/ dehumi di fyi ng surface, since he cooli1n
surface i s expB%E apaetﬁé Fﬁ&éé?l§ﬁaééd ?E?OéREhaﬁg@fo#néﬁﬁsgﬁoﬁaﬂmd

absorption of tpkearpdataysetakes phacsahetmeesr-ihessape e} efhal S r-
and (c) far-infr s.are emtted fromlocations that are 20not

red ra
in direct V|em38%rﬁﬁ§d %@FFE@PHeﬁHﬁFH????nbssﬁ?PE%énﬁFthn06%%|natlons
of the floor aﬁdmbehhtmgnOEethﬁoﬁbOOheﬁQdeM@ttﬁemé@ﬁetﬂglﬁ@%e@e@&lﬁﬁéd

ffect | bso b to th [ deh di fyi f f h
[l oor  of Ccoi | 1 MgEar CCRe- PPBOR-5F UArPar CTHE ¢PONTe Cuat Peh ore 26eei o

t hat have causeddabsodipthgonrofhbheélodn dhe W®Ih$pfthadha&t0@neﬂQp t he
cool i ng/ dehum di f yi a it incr ed., abl t bsarb the
heat energy ofggiﬁ%gg ?HE% Eﬁe ﬁ%%?ls ad% %?ée *ihe B 19 AP R A
far-infrared- absoebihg ﬁbﬁp@nentselhlm@eoajth¢nfl¢mm|@domalb@ace in
the formof 30radi apgoheat. This causes heat generated by the body in
t he |ndoor space or_heat of the far-infrared-absorbing conponents in

the airiPn the indobrespace ©6 bee| Bxr-—tofrdecd | gttt Wed | sulsicance that
ceiling in thendoramebrsadi antiheatnes0 H&ﬁ e M@f_h& eﬁhﬁf&&i drand

t he i ndoor tenperature 35|s | owered, A cool |nq1e fect IS thus
obt ai ned by t hTSCPRIRCY pFac lT“F)Jz%]Of -algprbed "heat 4y sfaffigetrazedal so

acconpani ed byr@yﬁehum&pbiytﬂ@nf@ﬂCﬁhiﬁlééﬁﬁoﬁﬂ&ﬁ@ééﬁ e Utddr ZiM@rior
SUrface | 5 coot bae & LITRETE BEtHTabe THberat urio S8 dbrePtions-
al | ow cdtidensdthwom, ofadiant heat is emztted from many directions in the
room and a human in the room feels warmth by receiving
the radiant heat. 1In addition to this, the radiant heat
is also absorbed into the far-infrared-absorbing
components in the air inside the room (mainly moisture
{ 25 and carbon dioxide), so that the atmospheric temperature
in the room rises.
[0245]
Because of this mechanism, the heat energy required
to heat the heating surface is emitted into the room as
30 radiant heat from the heating surface. This radiant heat
is absorbed into the same material components {far-
infrared emitting substance) of the floor, walls and
ceiling as those in the heating surface. The emission
and absorption of heat energy is exchange of energy by a
35 resonance phenomenon via far-infrared rays of molecular
vibrational energy between identical molecules.

Consequently, emission and absorption of heat energy



wat er vapor in the indoor space. The condensed water droplets fal

down and are recovered, thus all ow ng dehum dification of the indoor
space. Since noisture in the air is a fariPafrared ray-absorbing
substance, it 10 interferes with the effect of increased far-infrared
ray- absor bi ng i h I td L t
aforenentioneagg %la%?oﬁ g% %f%i 19 %ﬁﬁﬁgyf ‘?h?%d$r§§Q%bso i floor’
function fronvehésbeayl p@lﬂh@@mﬂmaﬁzhﬁﬁﬁ nﬁQﬁlwamﬁﬁqmenadyant heat
performing deBughdlch! catbonsol e INdon 1RsPags LO,GEMYE e s heats
noi sture in the air in the indoor space can increase t i ciency

of the afor errénbiiélﬁ@dbéém i-Rg téfef @O et iﬁnﬂrzféfsarr%r@@wrblng

Furt her gore, ébﬁ%%n%ﬂ%sdhﬁcQEEO%lr'Qﬁ?&jk§:ﬁﬁﬂﬂﬁ?qS &, radiant
dehum di fi cation, is possible to increase the coollng éBeffect
fromthis V|eﬁﬁélnt as well. The cooling function of the indoor

environnment regul atfongessystem of the invention is a systemthat
absor bs radi ant heat, froghthe coollng/dehunldlf i ng surface and

therefore no forced*8G8l ésepﬁééﬁq%;ﬁﬁwﬁﬂkz EbyC 1 h &' gorRelens

t enper at ure 25&&sbd\l\lbl_</edc35€a@lt I @otasiw tWl @n SHidi NEd YneoyE@ai: on
coolingﬂappar tu However, .using the aforegﬁTtloned dehum |%ﬁ%n

functi inc H§FP858Caﬁlpﬁ@r 258X & Hosor Pt i'oh Bt
radi ant heat fadmathenbmdyacmbmpﬂmsﬂmdIaﬂan}ynﬂhﬂdughbmﬁ ﬁﬁm&emﬂmme

whi | e al so COEH& LLng §g%hel@' 9l 53 “”tg d i oh,oum di iy, of 1 he
sunmer season an pro@ hg~a nor % anl e |V|n envi T onment
[ 0250] temperaWorh ﬂhﬁtr@@@munglnecﬁéﬁ1mmrthﬁkudxmﬁaﬁldnxnf the

35energy by régaaggoeggsewee&n' ga@&'tqgnl ggh%w! Arﬁer&%é'é%%é Q-adiant

cause absorption o at energy in oor space into t
cool i n§Pdehunit@irtyPrglsgetaby, saﬁ@ndarma?adltw OOt Hehhelato@h ey

migration effwgwacyhhﬁ hhob apd bealh eRI@hdd ke, IO Space Gan
be effectlveL¥ absorb into the cooling/dehum difying surface. The

cool i ng/ dehuntaf F§FRY eaﬁPéeénaaﬁoaP@&%Sd.%&hey g0l RE SHy agReroed
cool i ng devi centbothbt atRehi ghctaohisng feftHecifarer: Jdit Wl idusd re-

ble t th N t ff f th
Poui red (o COBLERRS COBPI HHPUSRANCS AFARG  eqrEd S5 e same
10Furth@rnnyeef§ente nbumbugmehti soft ioeg| edhea.fiar-is flissaded tdeey pridghd tens
caused by Of [EEheCRBLAELART BLELLAN Wih (he sl wii %é:mveoggdxoend_

current system COO urt hernore,” since no ¢
flowis utiIi@@aoahangaapmppaﬁntg a®c¢mwl@she@nﬁﬁﬂﬁQ/uHﬁcngpﬂnn

15t he i ndoor é?gfg’o%trgaiggighbl aBSE%SEESnthe Qéféﬁiggfgn of the
far-infrared rays between identical molecules, and
25 therefore can be utilized {(or, used up) for heating of
the body or the far-infrared-absorbing components in the
air, so that waste of heat energy supplied from the
heating surface can be aveoided. It is thus possible to
accomplish uniform heating of the far-infrared-abscrbing
30 components in the air throughout the entire room, and to
avoid wasteful heating. Heating can be accomplished with
energy savings for these reasons.
[0247]
Since the present invention is a technique for
35 causing absorption of radiant heat into the body of a
human in an indoor space to produce a warm feeling in the

human, the term "heating"” will be used here to mean "the



e

in tenperature distribution in the vertical direction of the indoor
space. [0252] As expl ai ned above, according to the present

20i nvention, heat is supplied to the body 1ft3 14 zi ng em ssi on of
far-infrared rays generated by nmenbers formng the inner surface of a

room or heat [s$rahsorhe -the_b i . ers_formng.the
i nner surface lg? %Er%o%% gﬁétgie%égbgeﬁg%gng%rgéggggﬁ%i i}\%ém"f‘% wnoan
absorption of 2Bfdagiraapakedt. Fhaiémslygy tbsstesmt heeelong”| onkt @nd

energy utilizatien ehf jehgneynls hig @rofcggﬁéﬁ§gnéo ac88fvfgéigﬁ in a
system Wth a convection system a 2-stag eat e c%ange pr ocedut €

i s necessary whBfMapylai anj snfearedracedool ed and a human body is

cool ed or heated by 3goyhe air, and therefore loss is significant

during heat exchangeln contrast, although heating or cooling of the
far-infrared- absor bfRgteBnpBREAT SO n (¥ hedlpyei sceatiredbutnaccor di ng

to the inventi@dolihgy8ehimdbE eginheatirexchangesy tia hody wiilizd ng
radi ati on, and_35t herefore uri ng heat exchange can be reduced.

| oss  d §
Mor eover, si nc]%etﬁégﬁgb?a]?%iié Ot SharPedace’ Ehat y ar ek pared
sources or colémeneigy sabstescetbeneiiest ohereid 06fridBgh@l{ OfbLADs

be exer&gd uniforththo ghout %ﬁe Jﬁni re i ndoor space.

Consequént |y, TRE TR oF#T ¢ §~oF PREtr T3 +hcredsed il 3hethe

energy utilizathoarefhifaencyt fone heating Diiicooli Ngzearipe basic

i ncreased. 5] : r-infrar m.tting substance used in

f he system of Q%%?A% %/% T%Q%?% e?ljéb?}fl?%ggm‘?:jé?}i}a vafjhergt 1?%1‘*]5 FHEFRES
em ssivity of MAaBsSvemgieht@erprdsesucds mterilals dxdmrlelady fer-sel eetred
natural stone Qf,Vvarlous: ¢&ra eri i I ed.
enissivities of 0.8 or glr e%t%%gﬁ%\}tﬁil%%er %Anfs%}?%%%%?sd eé%aa% erft glr?ﬁlt
speci fi tal |y @higercedtioey/ ¢himdbbt Bihetnwiade a sidiare Gf) I or

greater. The effSBiNG!delinsiiBiard byl delined as i W, wherg, i, is
t he radi ant ener for far- 15infrared rays of an ideal black body,
and Wis the rséiﬁg g Lt?ﬁerWW%“rgEf AL i S s g s ian & al |
infrared rays takes place between the same materials and
(c} far-infrared rays are emitted from locations that are
20 not in direct view of the cooling/dehumidifying surface
with combinations of the floor and ceiling or the floor
and walls, the radiant heat is effectively absorbed into
the cooling/dehumidifying surface from the floor or
ceiling or the floor or walls. The floor, walls or
25 ceiling that have caused absorption of heat in the form
of radiation into the cooling/dehumidifying surface
exhibit increased ability to absorb the heat energy of a
body in the indoor space or of the far-infrared-absorbing
components in the air in the indoor space in the form of
30 radiant heat. This causes heat generated by the body in
the indoor space or heat of the far-infrared-absorbing
components in the air in the indoor space to be lost to
the floor, walls and ceiling in the form of radiant heat,
so that the human feels cold and the indoor temperature
35 is lowered. A cooling effect is thus obtained by this
principle.
[0249]



under the sanme conditions. Far-infrared rays are el ectromagnetic
waves with a wavel ength of 3 Rm 1000 [ 0254] 20Because the invention
utilizes the phenonenon whereby exchange of4radi ant heat between the
sanme nmaterials takes place at high efficiency, an em ssivity bel ow
this value for the .- ed e tt| ubstanc wi | | crease.the
| oss during em ssi girﬁan fgsrc'):r qtsl gl%sof rg']g:’:?foalp i nlferagrbe‘ﬁ raclg/s et iéblng
| oweri ng the funtizani shasf bpelr@rb:@)s bfy uttindduiced térer gy for heating

and cool i ng. Egglgé?z@eﬁum F%é,q#‘g}g%%gf%\g em %gbvdet nand therefore

| ow capacity for ex y €em ssion sorp 1on (low heat
exchange capaed®y)}naviehemidifivagansivrfzcen 30comiead i on fwortdela

exchangg. Thesgi@%gee et %)Q?caltﬁ\f%nﬁ'sogeQ%@%%td he, %hhl%m%ﬂagmon of

cases. Even materials w 'ow heat capacities s as wood are
undesi rabl e a%2t&F- VAPPAr &8 &Rt tliflﬁ’@0§ul§§ta§ﬁoes Thec ordidrpae thter

invention becausg1etst hghn hewnheah %&%h%@%v%&%@pacdﬁw%u[&@ The
content of the far-infrared emtting substance - - in the f1oor

face, wall fadeRuBhdiédrpragny Qéetll@ PRERSTalsIPR Cat- Ieeeﬂslic% Ngture in
Accordi ng to expeaipentak datra,lnar@@@ae&tay@fab%dma%r@ sgﬁ:e@daa{cé/\,aslt

f ound produce a_notabl e _effect qQf heat exchange

af oremtéﬁtl onejdn%?lég?ﬁ?fsoﬁlﬁﬁeﬁg‘ﬁeﬁgﬁ.ecgn fh e DG g’rser%n]{iar U B

greater than a’a@swyahgmﬁedcttdoaabtﬁr ate the lhdalceaxchange efffiliziney.the

The upper nfrared emttl u tance is therefore
5{%%}) eol_:He}lP(fon%d radi at ahd wqti):%[ i] W:C Jgééran% L&

about 20- 30 ar-rnfrare emt’tlng su
at a 10gr eat exbpeobdngi dnncitacondémpal fthe Abs, ttd]é:l“famalrﬂf risras r ayfc.

mat eri al 'tsefén§@¥g§ﬁF¥? Pégfgg&qhbh%e%hﬁﬁﬁlE%%%t1 kﬁ?ﬁ%ﬁ% g{ aor

ceilingface The emtti'n tance ma
the walPs andcR@F¢i hg BEMPHE Sist @ml@ﬁ:uefﬁ) inatydee alﬂwelrsé'étq dtrrsiqcnat

function as 1Hheati pgnsuht-acascandCeald:RgaeRumdifyd ngr SWUHA68S e
preferably have jncreased far-infrared emtting substance contents

fromthe vi em‘h?)‘?%%n%f ©ERsGFi A Baﬁeéf:lé%@ﬁén@‘é‘dééﬁdﬁf{ y Pyprthermore,
em ssi on/ absos PidONchE03D6EcROTRE SWSkemMief &) alkowe aprresponds to

the SySten]Ofdehumidification, it is possible to increase the cooling

20 effect from this viewpoint as well. The cooling function
of the indoor environment regulating system of the
invention is a system that absorbs radiant heat from the
cooling/dehumidifying surface, and therefore no forced

cooling effect is produced whereby the room temperature

25 is lowered 5°C or more, as with an ordinary convection
cooling apparatus. However, using the aforementioned
dehumidifying function in combination can increase the
absorption efficiency for radiant heat from the body into

the building materials of the room, while also countering

30 the high temperature and high humidity of the summer
season and providing a more comfortable living
environment.

(02501

With this cooling mechanism, migration of heat
35 energy by radiation between identical molecules is
utilized to cause absorption of heat energy in the indoor

space inte the cooling/dehumidifying surface, and



(1) above in which a natural stone material with a far-infrared
emssivity of 0.8 or greater is used and the floor face is
constructed of a stone floor panel obtainedby- working the natural
stone material, with the floor 25face being used as the heating

surf ace. AccorQ%%Qe%%r%h%h%y%%%%]%Ee&é&l g%gtlgﬁe ffggée£§§eé%1p%$%g

constructed of a stone panel wth exc ar-infrareée
properties, soafifaheglie chiegay ﬁacéh@annﬂgngtspﬁcascan be effectively

| arge- heat - capaekbykhesaRl sher age1layotendndat be: ﬁghQQEkQQ?eff@ﬁé

and cooling effect described above can tal ne
degree. Using FRefLNgFAehamédasving KuatrRg sanfadeochn énsacplbduweled

a floor @eatlngyeth@ceogmah@gdae§5bngto[Qg§%1n3élaﬁ é%é%?ﬁbo £§Alency.

above corresponds to a system according t ove
the wal | faces SrthEhéélPPﬁélPééeteoﬁﬁPF§éS§ EF@uﬁHlbié@Eé@nof the

- 108 - materiakrwctbnayf apri ﬂhéaéﬁerggn §§?M5wd0£00c§o@rt19éeat er.
For exanple, when.sto h far-infrared emssivity is used,

it is sonetlnegoa}%szﬁﬁﬁ%Pbdégél HeSYFrbAeSitsel f as the wall face or
ceiling face due 5t@0ﬁﬁn$r|al cost or morklng cost considerations. In

such cases, a ground sand o he_stone is t he existing
wal | fa§§ (for exan%P SRR F F%r wal'ts oy %BV?%?%B ﬁgt%??5?d(?%ﬁ 1s
exanpl e, gypsunsbdardmetprohbams thesédnhyl@hr@étacémta¢mf®ﬂr£itflow

emtting subst t 0 dj Thi mnll aIIo
invention to bgﬁ?ﬁp g%e%E%% aﬁt* &8 %@élnn Cu%%%@%n%Yoné? resfﬁghéﬁ
structure or b@@td@ﬁ@uéonsfﬁnbhﬁnmon@th@dn0¢d@@ cgtd neingfliev is
advant ageous 'nt1f§£e&taﬁ§nré@f£§9§§ ig é&%$ﬁ£ %ﬁ%§QE&gn%$l Efughout

far-infrared emtting substance and 15|ncrease t ar-in
emi ssi viPy. [02B8]indoor gpa@et hkt fidaposablel s steomitertide dfl%;ﬁerence

stone floor paneltafgetdeural hifecosuOloteihi gk fAco AEL cpnstduched s
of a ground stone | ﬁluded in an ordinary building 20material, it 1s

possibl e to obtaf MR hdBRFC@nvi ronment regul ating systemwith rapid
initial heating and[ed®t]jng effects. In this case, the heat capacity

is relatively lar si nce. t he 0 onstructed of the stone
itself. In c)(;nt ragt(:aA t%ep:\t/\%ﬂea% ac}%%v%fr ac%‘fcf]f%d"‘q act Jre PEHAN i ng

mat eri a8 conprisdmigldmhe graunds stgnel véd tie tfﬂeodjodﬁ(}ﬁ;llajﬂ_ng

therefore thei C e I | | £ than.t he fl oor
face. Thus, théé {gﬁ%r%:g&%ff%%n%éiﬂ%eu%g %# é’nefmc[ kﬁ oormhf ace by
radi ati on eas@cyrmefm:kﬁh%elwlt Facksamt ceitday fCaI:éﬁ.eat is absorbed
30Consequent | ys rdrhe: ispasshat: i %rﬁﬂ@ré"@ém@ng‘:eﬂﬂé NGhner surface of a

room that has been rendered sensitive to absorption of
( 25 radiant heat. The energy loss is therefore lower and

energy utilization efficiency is higher, compared to a
convection system. With a convection system, a 2-stage
heat exchange procedure is necessary whereby air is
heated or cooled and a human body is cooled or heated by

30 the air, and therefore loss is significant during heat
exchange. In contrast, although heating or cooling of
the far-infrared-absorbing components in the air is
carried out according to the invention, it is by direct
heat exchange with a body utilizing radiation, and

35 therefore loss during heat exchange can be reduced.
Moreover, since the floor face or wall faces are used as

thermal sources or cold energy sources, the effect of



tenperature follows the floor face tenperature by em ssion and
absorption of far-infrared rays is increased, and the tine required
for the heating or cooling effect to be-f&bfé after the power is
switched ON 35is shortened. Since a snaller heat capacity of the wall

face or ceiling,face i s advant ageous to _chtain this eff.ect, the .
o O or L e St AEg oby c30Y BE' BdeR S VA MR HdRA Hle HORSL
i s preferabl yiathoar 20286 .w %ohsemuehitd wi epoiumti fagmigly .of 0259 ]e vt

system of (4).ab S d (o] : tﬁrﬁ (1) - (3)
above mhereinl?hg¥§F%§%%?agggaﬁggmgﬁgxﬁgié&ﬁgﬁiéﬁgO (xﬁ¥%é£éﬁégifor
cei ling face hewkingt orakohéandgcapachey iglcradeghst tw ce the heat
capacity of the aiTngbqne in the indoor space. The val ue used for

t he heat capacity of thé air volume in the indoor space is 10the
val ue measured und&pecdRdrinErarct BIdr tafveb SpPrsitiad G iR At U & 16T

20C and a humidity¥mobr5Q% LBothe syt rafi (b raPedhoveidha rar-
presence of the far-infrared enlttlng substance in a nmenber on the .

i nner side fothfhgTEHeCROSMIALLSWE thEa RF By S&hicdsi ot DfSuch materials
farl-g nf rgr edbﬂ@é’ﬁe _]-ﬁéfyofﬁb; B@lfe@}tebnhsitﬁﬁ@le;gtm&ﬁ)rs_uﬁ%f BNee ramic
cooling by absorption of ,far-infrared rays fromthe infrar

oy emt0t ng TokSFLarS HHErn SR Te CEP G PR A L e 67T
absorption ofgfasténirarediyags eadysd vduni Ng tdeisd ddie | sardet er m ned
by the shift fromthe ermal .20equi_librium state, .qQr .in other words,
oh the ol'ope THEThe REM Toratianer FOSaGt T Bepr st Barr A e
an object B, ¢helsPope gietherheaflhgr adiiemivigit vg sl opedriom tie

obj ect of re'@éf%gééi §§hwgﬂ Lepperatyre 4 Qtﬂé'_er?@ia%% QﬁeJ’:gga%b}_‘le r-

| ow t enperature. Based on tﬁernndynan?c principles, no mgration o
heat oéeurs iinfnarednperat afeasf idke lodtliacdy dadve sawvk W Vikentheat i s

transferred from ohiechefql,0r0bi eak-Bn3ehhal Biedr Bis Mpat et if

bot h heat 30capacities aré roughL¥‘equaI, a heat” balance is rapidly
reached causi%@d%¥gFBEiéﬁmﬁfcﬁégﬂ 98n§eas@aﬁi%9f9ﬂﬁ§qmﬁﬁy%ﬁq%%t_is
weak), and thef &L OF8mbhnks i LMQLEAN, e Jf ReR8ah fapagt ty of- QR G,
A to be a larger value than the heat capacity of object B. 'This may
be considered to [0254]

20 Because the invention utilizes the phenomenon
whereby exchange of radiant heat between the same
materials takes place at high efficiency, an emissivity
below this value for the far-infrared emitting substance
will increase the lcoss during emission and absorption of

25 far-infrared rays, thereby lowering the utilization
efficiency of intrcduced energy for heating and cooling.
For example, a metal has low emissivity, and therefore
low capacity for exchange of heat by emission/absorption
(low heat exchange capacity), while relying mainly on

30 convection for heat exchange. The effect of the
invention cannct be obtained in such cases. Even
materials with low heat capacities such as wood are
undesirable as far-infrared emitting substances according
to the invention because of thelr low heat exchange

35 capacities.

[0255]

The content of the far-infrared emitting substance



35apply as well when heat is drawn into object A to cool object B.
[0261] - 110 - In the systemof (4) above, therefore, the heat
capacities of the floor face and wall faceddor-the floor face and
ceiling face, which correspond to object A in the above expl anati on,

is at least twice e acj o] LI, Ln.the ipdoor, space,
whi ch corresp\g% st%]g ggjgg%t g?égigh k%élagééggeg%?agﬁg %%%g ﬁ‘ﬁ?% Wl |
al | ow heating prefeskbay et fhestas-whir ar 2dabsdibyngo cexpenenéstan

the air in thegi,pdoo o.be~agco i r f Lvely
10[0262] The syeram of (B “above. Sof opondeot Boh Syt Envadeny BHSS
any one of (1)2(aytabévechherti Aftheatovkrhandehori dhe v figreuefiabeed
comprises a metali FRiSh! shebhhohs coRlede anfod ONE!I NOLAYEL: of
conprising the 15material with a far-infrared emssivity o .8 or
greater coveri#gctherstiPfBcéloftE hbendedl tansREBRte Asherdifed orchange

above, the inventiencdigcl ospd hepetniigibased oxether basie, physical
principle that exch}a&ge of heat by far- infrared rays takes place

most ef fici ent Y- betWReR 2Bl aanti tal “hereteres2 e et webm § dent i calhe

mat eri al s). Thesefonerarédt @@iﬁogh@ ggm@mm &l Fyy nge smélﬁ%a heatt 2
absorbs.thermal _radiation in the indoor s IS metal. materia

wher ei nlérdi na? §oheat RoRATEET N i%n(ﬁ}%?réf%ﬁfff al ,&t%%' r aéﬂrﬁé}ﬁrared
absor pti on ef frey ensiyersa 25l o9elf heaydtal used facefdsm algoofiicor face,
reflection surf ar-infrare S) d the aforementioned .
principle of t‘ﬁ%fgrfe‘%é%% ({;F\vgén ?%%gdfoag%e not ™ tUncti olnngelﬁreec({i e%.mg

[ 0263] Accor di sightioandre mystlesn biclgjedbove;he hea LibpemBOsarfiaoe ogr the
t he cooling/d%}yﬂ' i fyvEn u i v, - W e
emtting subst ance‘.g{s:oé(h}t'r a?%gd£$%9§he%ﬁ.o%§g%%%%.nm£gm}glgﬁce#clggsr{ %s t he

f1 oor fg%e and\®® I hgsdaErceamnd herel ore 96 et d ofy o1 Hemtfdnes

radi ation can gakes wce Bdvdl glefddd ency- hetmeen the cting substance
contents from the viewpoint of ensuring heat exchange
capacity by emission/absorption.
[0256]

20 The system of (2) above corresponds to the system of
{1) above in which a natural stone material with a far-
infrared emissivity of 0.8 or greater is used and the
floor face is constructed of a stone floor panel obtained
by working the natural stone material, with the floor

25 face being used as the heating surface. According to the
system of (2) above, the floor face is constructed of a
stone panel with excellent far-infrared ray-emitting
properties, sco that the flcocor face can function as a
large-heat-capacity thermal storage layer, and the

30 heating effect and cooling effect described above can be
obtained to a greater degree. Using the floor face as
the heating surface can also produce a floor heating
effect during heating.

[0257]

35 The system of (3) zabove corresponds to a systenm

according to {1) or (2) above wherein the wall faces or

the ceiling face comprise a ground product of the



35cool i ng/ dehum di fyi ng surface and the floor face and wall faces, or
bet ween the cool i ng/ dehum di fying surface and the floor face and
ceiling face. Al so, since the ground I|ayep8of the

cool i ng/ dehum di fying surface is constructed of a netal nmaterial (for
exanpl e, al unm_num or r) rnal conductivity, it is
possible to g% ?%feﬁ%lwgggol &%é'dppéﬁx§hrfahe<ﬁ #ﬁy ot''dYs of

5cool i ng/ dehugrdieftgirng $eorf acemollesi drémnalsiwonea Widvn faarkigmffar-ed
emtting subs n h overiing ;l.ay x C

radi ant heat - %ﬁggg 88 E&E%Sgkb%yeﬁ% o ggveﬁ %ﬁ}%gﬁgtlégki %éﬁ%ﬁult £o
the far-infraned éhf:‘t ﬁiiﬁgesult%érfc@&?c@meemahln ﬂahr@ coverd nginayerce glue
3 Wt % o 10grggt ﬁstégga@r gberably w%%k‘éﬁtné’ o G %%%rldehoa?%ns. Jn heen
system of (6) above is characteri ze ¥@b nprising an 1 nner

structural meRBEEStndi ECLRE FEEH Ha @ﬁﬂ%§%ﬁ%>@% wmttiert?e@

with a far-ingLasedndSeanssiruicky @hr0 80019, eah18ls My Gik DS AEbs
far-infrared rays . generated in the room a coollng/dehunldlfylng

surface whi chPebhpiige®atrE 1l i orpeamml cand YRHWh Rl ko deb efipart
absor bs far-lﬂfﬁéaf@ﬁlctam et tt ed Framrthed |eﬁr§_tttri&1tger§1.ﬂistﬂﬂ£b &o the

coolin /dehunldl in ice ich,cool s .20t coolln dehum di f
surfac [OZG%TliﬁlPae 8yELefrof () Saldve, Wﬁ?%&?%é%ﬁq%?
menber in thelmpﬁeménSBdCthie&hth&&&hn@ﬂ@ @bmﬁmhﬂnﬂﬁxﬂwxégﬂdﬁmmathe
floor, walls g pLing. ln255 n1%k_ le g@ilng of
the cool i ng/ d& unl fylng sur acegpurﬁg R fEed % hedt' Hiadi ent

fromthe |nnegrsndengtmacadwahtﬂgﬁbes WmtﬁhBESQECEHMJHﬂEIeaS§ the
cool i ng/ deh””é&f%é{bé'gagééf B‘Eethfeh%laé‘bh% 'd“%ng gd.t(}# g 8l ang
towar e

heat fromthe i nner side structural menber
cool i ngPdehuni d¢Tgang Shef dea-inowereng eiesi@attyof the inner side
structural menber, (gpdgformng a heat gradient fromthe person in the

i ndoor space or air_in the indoor space toward the inner side
structural menber. VHRRsTBgusesacERFe AFsSOPEtEMR Indr fal SRR ot

from 35t he pe@@@@zn@nah@hendam $haee ok e ifialy imfdarad ahsorbidita
conponents in fthe air a Ee i ndoor. p%pe into the inner S|q§
structural nefbe?, IproBtcPhg™g ¢661PHGY 1 2 ordinary building

20 material, it is possible to obtain an indoor enviroconment
regulating system with rapid initial heating and cooling
effects. In this case, the heat capacity is relatively
large since the floor face is constructed of the stone
itself. 1In contrast, the wall faces or ceiling face are

25 building materials comprising the ground stone of the
floor face, and therefore their heat capacities are
relatively smaller than the floor face. Thus, the
effects of temperature changes on the floor face by
radiation easily reach the wall faces and ceiling face.

30 Consequently, the speed at which the wall or ceiling
temperature follows the floor face temperature by
emission and absorption of far-infrared rays is
increased, and the time required for the heating or
cooling effect to be felt after the power is switched ON

35 is shortened. Since a smaller heat capacity of the wall
face or ceiling face is advantageous to obtain this

effect, the upper limit for the ground stone in the wall



effect. [0266] Since the human body is cool ed using radiation
in the systemof (6) above, it is possible to obtain higher 5energy
utilization efficiency conpared to a conveli3 on cooling systemthat
produces cold air and delivers it into the indoor space. In

particular, sipgecColdcaiiihg Habedibeplly conlgelad i bl bhe, ki fron

it is p055|ble £0 avoi d |sc ort or Verse e fec s-ofi-heal {

produced by 10&bAsadtepPodoltdaai Fewlth the skin. [0267] In an
air conditioning syshemgef a type that contacts cold air with the
skin (i.e. a conventional convection type), 2-stage heat exchange is
necessary 15mherebyT86IéyéF?ml§fpﬂéﬂuééévanao€éﬁﬁﬁ@ﬂéﬂ bt &ny het Hurmn

body, and theref,gremanergy1h0ss)durbig Qﬁ@ke?ﬁcﬂﬁgg§l§89n¥§éé'5%6 wall
| oss) is considerable. As a result the air nust be excessivel

cool ed in |ighta6E5t RE ERBedtBATCHAGRr ENENCEHEIITsHAERAPAT R fotal

at nospheric teﬁggtat:upgcwwah@tl ndast spage tl@@dﬁeée b8 §@£t§z0<9f the
low. This is a_cause.of COO%¥ di,sorder”. [026 :%
cooling of the?bbdy by FadPatiBniRan°Hhi APAFSe s%%ﬁ E%%W%r%?%% f%%§f@

and the body IEEQtFeaphylﬁQObEdthQSQBEreolﬁmﬁolﬂeﬁﬂetDn@%@ﬁs§p§&éyis
cool thenair 0Qr _s i ng disorder, can thus

be prevggted F%%Ggf %ﬁem%§§€5ﬁ$o?cﬁﬁﬁ ?%9%%??%%59W+W?2%% ??@PSpherlc
phenomenon SO%emsat@ﬂea@ﬂ aD=Orpid on minifdrc) iff ed rays h¥ systems

bui | di ng materi oons (floar, wall and ceiling_nmenbers). Theée
effect is ther%?o?%? ééhc%ﬁo tht%?lQﬁ$iﬁ?ﬁ%r?$d%b%f %%el%ﬁr%ﬁﬁqdlng

mat eri al s exhidnhttognghisbphenosenons mMéeb@r oporthon fearead®f fdhtng
Coral arca of THE TPGBr- Thelt AH bl TACHL GIERmeT | ot Thv ey oy
ceilinglbace i5r&50%loe freatefrapedfenabiindebstance or cooling by
absorption of far-infrared rays from the infrared ray-
emitting material. Whether emission of far-infrared rays
or absorption of far-infrared rays occurs during this
time is determined by the shift from the thermal
20 equilibrium state, or in other words, on the slope of the
heat gradient.
[0260]
With an object A and an object B, the slope of the
heat gradient is the slope from the object of relatively
25 high temperature to the object of relatively low
temperature. Based on thermodynamic principles, no
migration of heat occurs if the temperature of the both
are the same. When heat is transferred from object A to
object B so that object B is heated, if both heat
30 capacities are roughly equal, a heat balance is rapidly
reached causing migration of heat to cease (i.e. the heat
effect is weak), and therefore it is important for the
heat capacity of object A to be a larger value than the
heat capacity of object B. This may be considered to
35 apply as well when heat is drawn into object A to cool
object B.
[0261]



- 113 - or greater and nore preferably 70% or greater. This w |
all ow the heating function and cooling function by radiation to be
nore effectively exhibited. [0270] 5The-s{$fem of (7) above is
characterized by conprising a first roomwhich includes a

far-infrared emtting b i t,.| east. part of the inner side, a
cooling/dehunidify?ﬁgt§§r%§%£%ﬁhf%%qﬁg %ﬁcﬁﬁ'e&ﬁé%?ﬁﬂfﬁtigke freat
conpri ses a sodgtahteesomgosdd dfl cohre fsae atGholacul fescas dhethe floor

nol ecul es co Ln he _f.ar.-i nfx.ared i LLi %%gﬁg en .
cool ed, accogg ?%hggadgﬁ&%ﬁgﬁ?ﬁégﬁfoﬁ%g§&%6%%%ns tﬁ%ﬁ?ﬁ%ﬁgga%¥grﬁ o
dropl et col | ee¢ngbrEanS xPRaNa¢alnectls widt dreafrfopivweiae ddidms®d on
the cooki ng/ debym-di {yLR0 34 f:a¢€ 4 134 éH%?or spaé@?3§§§ﬁﬁn]

according to (8) above iIs characterize onprising Irst room.
whi ch i ncl udeSCBI APONAPr &Ce @RIt Bng s &g el qrerst opar tThoifs

the inner sidgilangdlacheatiand ngubi-acewingh d:5 §id uated fh-4heqroom
20conpri ses a substance conposed of the same nol ecul es as the
nol ecul es conPBSPRY  PHe CPAPONRALSEr d8 &t By QubdandeloamErace to be

heat ed. [0272icHerplithedsubstarceconpesgd of the sanme nol ecul es
25as tﬂ nol ecul es @ggg sing the far-infrared emtting substance is a
subst afife of identt | ecul ar species as the far-infrared emtting
subst ance (a substaheeshavieng otthe 53 am® ovenpasi tdsporatid tdhe sayecem

mol ecul ar Strggégrglng3$ggéé§]one.of Hg&tq%)s¥&&%nsﬁ%é%§2n6¥gg(8

above, the propor¥|on 0 secti ons npri‘'sing the substance
conposed of tdecking/dehevdldés vasgt ke rielcec e carposi mpttdile material

Lo S LA DG pUBsLICEn el LIS e Skl SHfgan
preferdbly atm3easiagovs tihis frg-padsaged sitHes i varda Gf8 tdve Jrawdrer
surface of thet@PMhg-thd4surface of the metal material. As mentioned
above, the invention disclosed herein is based on the
basic physical principle that exchange of heat by far-
infrared rays takes place most efficiently between
20 identical molecules (between identical materials).
Therefore, if the cooling/dehumidifying surface that
absorbs thermal radiation in the indoor space is a metal
material wherein ordinary heat conduction is
preferential, the radiant heat absorption efficiency is
25 iow (the metal surface is a good reflection surface for
far-infrared rays) and the aforementioned principle of
the present invention does not function effectively.
[0263]
According to the system of (5) above, the upper
30 surface of the cooling/dehumidifying surface is covered
with the far-infrared emitting substance contained in the
floor face and wall faces or the floor face and ceiling
face, and therefore migration of heat by radiation can
take place at high efficiency between the
35 cooling/dehumidifying surface and the floor face and wall
faces, or between the cooling/dehumidifying surface and

the floor face and ceiling face. Also, since the ground



is utilized for absorption of thermal radiation fromthe body and
supply of thermal radiation to the body, a |larger proportion of area
at the sections contributing to heat exchahnge wi Il increase the
cooling effect or heating 5 effect. The inner surfaces of the room

are the faces € SN e _of y._include.the f r
face, val | aceaYERa Corrng racas/ae i ARgy BEYhh e bEuen Sahabilgted
of the hal | way°dr aottr&r Lr @@ﬁ@rl@tlor(ége egonpdeor 8 lunindowsrandpp e

like. 10[0274] yith gobRetf¥She QBnhpSt&Oéﬁgt'QE Hgyggggﬁbfe to

construction wherein the sane far-infrared éftting ance 1's
added to one offibBFEécnidescosd| ébeetdPPEENtunbAget hé Wakl faces, the

floor fage andcbeﬁlﬁgvhbﬁgmtagﬁylha §ar9595naryné§égﬂﬁ zggmege%
wal | faces are the nost effective as |ocations for |ncT1 e sane

far-infrared erlttph§sBétAARE gYPERARCENCPRESRACRIt HAS t:otﬁ%ri@mlaetser

a cool i ng/ dehugi dif ¥eRgcsurhaceagl aReahb AP-SHES AE En g TRLSCE SoRESAUSER:
in the room of an ordi n?ﬁgﬁhome the area of 20the wall faces

constitutes thECYafyedt £ ofNEhENSFRECFBr PR gt hel P hepbrd spakld ing

and can effectku}shyaneoewﬁtéﬁdl ahlonefdi@msi bDéiyefegélf@”ﬁ% of
rmtted in_ter reatest effect is

bod
ogt ;i Egcﬁibﬂ etvx% %gg%r%n aREE SRR YtL% ‘Iﬂf oo‘?rf%ﬁc tShi | 25faces and

ceiling face, and nb@26pief er abl y aII of the faces cont ain the

far-infrared emttipg.s %15)?}2@[@& %@ cord ija%%cti system

of (7) above, cooling o € cool i ng/ de Yfmidsfyl ) rs the
tenperature ofcmhiesilag #nf faned @ltmmmgicstmam@mmrthmMe the

COO||ng/dehuan%&ﬂ'@Qa@ué$ﬁ§§l¥é§h rf?P tnd Qe £ 08 ff e rf%fﬁangraﬁed

emtti ng substance In the Inner surface (for exanple, Wwa
the firsP room™gshvito ©bj @ct sohauserier tvepar aahserki ffar-eicigared

thermal radiati Igserséﬁﬁrtéaeﬂnfﬂ@énﬁmnobae&soﬁngﬁ&@mﬂf&ﬂfﬁr@

tenperature to_t object at 1ow tenmperature. The m grating_radiant
energy is dirediy ’éjaa ?Woﬁwptcsﬁﬁetﬁ%uﬁtqﬁtpd%@e%tal -ardy grhighhehen

t enperature, aseOr«t rugost@rtﬁ ef an- Bot tzr@nn S,d awhi e 448 the first
phenorenon opetales; DELveep 1 hexSPe, pURLANces, (betpeen | dantical ),
m gratidh of hdst eEneryydeibirakel pliace atrfdagh efficiency, simlar
to energy exchange F)’zé? onance.

In the system of (&) above, the inner side
structural member in the indoor space is at least one of
the members forming the floor, walls and ceiling. In the

25 system of (&) above, ccoling of the cooling/dehumidifying
surface purposely produces a heat gradient from the inner
side structural member with respect to the
cooling/dehumidifying surface, thereby creating a flow of
radiant heat from the inner side structural member toward

30 the cooling/dehumidifying surface, lowering the heat of
the inner side structural member, and forming a heat
gradient from the person in the indoor space or air in
the indoor space toward the inner side structural member.
This causes active absorption of thermal radiation from

35 the person in the indoor space or the far—-infrared-
absorbing components in the air in the indoor space into

the inner side structural member, producing a cooling



[ 0276] Due to this phenonenon, heat energy migrates in the form
of thermal radiation fromthe inner surface of the 10first roomto

t he cool ed cool i ng/ dehum di fyi ng surface.1XYhe~heat energy is

di scharged out of the systemthrough cooling neans that cools the
cooling/dehun%gkggkng surface. The far-infrared emtting substance in
the inner surfacé of the first roomthat have |ost heat 15energy in
the formof thermallO2&éilation, and the tenperature falls by t hat

anount. Wen the s? b ar ed %Iég%l q% %ﬁ on in
present in the coo |ng deﬁunl ylng ace an I'hner sur%ace of
the first roohﬁetﬁaﬁEQQrpfof6én@k§v9doe§|mﬁ Recei pleace Qlo-atn Hijgher
efficiency byeﬁ@ﬁéyahtiﬁgbéEh%% %%%W%%%ndyﬂgdﬁﬁﬁréH” 3& ﬁi?%%

en t

and the tenperature-lowering.e is mninal 0277
t enper ature o?o?ﬁénﬂa?YPﬁﬁWaF@éte@ﬁpﬁﬂﬁ§525§dﬁkﬁﬁﬁb@H41QQkivﬁﬁﬁﬂlt

surface of thenfbrsher 08AbLS kpweked, thhetranpeatur e efcd heo surdace s
section of the walls, as the base material (base), is |owered hy heat

conduct i on be?ﬂéeﬁlfﬁ@t%BIF8§taﬁ§eQ WSt Ehe waciruncith orF g1 B DI TRy

far-infrared saysdf aoprbheckedyr exhiehisted 3@t 4 ke seRCtitOnNRfddd®l by
i nner @rface of thg first Eoon1coﬁ%$ nh he far-infrared emtting
subst a i sCPREFELsBE. CPh9ofh&r W ENS B enperat ure difference

between the body and2ehg¢ sections of the inner surface of the first

roomcontaining th r-|nfrar m_ttin bsubst s lar and
radi ant ener gy fro§1t e %oaycfgg%ga |ﬁy aﬁgbiﬁnlo ntojﬁﬂ% %g%%?

surface of th@omtastsroohﬁ pn@pwnthomablwku@.Hheedlkfenﬂwu&nhlpnama

fourth - 116, 98&@5?? ?5% Pﬁ%r%%uﬁgatAéyqﬁgﬁgérﬁﬁrﬁgcessary

radi ation- absor Ing e
cool i n§Pdehun¥@eF§Prgcelief aée il§ ﬁrrs;duéz@siu va O @am@g atisics withe. the human

5[ 0278] bSHPCCaAdl €hatk¥ehy E%%Yarl%%scmﬂ%ge@a%&te%ﬁ&{aﬁdl@
i nner surface of the first room conparéd to_ the area of the

cool i ng/ dehunt @PRYFRELSHr faes) ﬂﬁeCPB?éﬁ%%%ﬁkﬁ o3t Ferifll Y rladi s ot
from the bodymtetthe eﬁ@@ssw@ﬁgceo@fleaome Wfiighst JOAMAE:H o ddhe

area of the Segﬁ@g?glgg ioss, so that the atmospheric temperature in
20 the indoor space tends to be set too low. This is a
cause of "ccoling disorder”.
[0268]
Since cooling of the body by radiation can minimize
such conversion loss, and the body is directly cooled,
25 there is no need to excessively cool the zir in the
indoor space. OCnset of cooling disorder can thus be
prevented.
[0269]
The system of the invention utilizes the phenomencn
30 of emission and absorption of far-infrared rays by
buiiding materials of rooms (floor, wall and ceiling
members). The effect is therefore reduced with a low
proportion of use of building materials exhibiting this
phenomencon. The proportion of area of the sections
35 containing the far-infrared emitting substance of the
total area of the floor face and wall faces or the floor

face and ceiling face is 50% or greater, preferably 60%

s



inner surface of the first roomcontaining the far-infrared ray
material. Consequently, thermal radiation fromthe body is absorbed
in a section with a wide area. The thermall¥adiation fromthe body is
finally absorbed 15into the cooling/dehum difying surface and

di scharged out of _tl S erehy thernal . .
radiation fromthé %%&%%i§%§%§§?%egqgggggpﬁg ?gélﬁgggagﬁ%ﬁfdingﬁ% will
surface throughlthe itheehestingcéupttihe Bindstopdodnyi Suactodrdihg to
the principle obqhihi6A0kbngcChbee! okelhy 2ol NUent Lo TRt s,
exchange of heat energ¥ via t hermnal raalatlon Ich cool's the inner
surface of the roomlPe/flnction as an indirect (secondary) cold
energy sgurce, and thussgckbmeby absorBother galnpadiation brgm the
body not only into the cgoling/deﬁuﬁidi?ying_surfaoe %ut 3?509;5int0
the inner side“8FPEREINBom tra§TthECSEI dhishbénthedpsi ackprelnfrared

i nvention. Theegfteehgi Bupbtahca hyman i@@ét&ﬁ@k@e§§ tBerehgeredidd 2
as a cooling effe in ich a human feels

gt. Tge ogﬁgsi te effect ] : S
warmh is refefP84 P8/ 48NHNREAE Y hgTeFREERCE 30N BORO]S Situafpd in the
principle 3}1 theompobb]:n_gre;steeﬁa gam_a%h@nef:érab?p@@@adeﬁc%ﬂu@ega@@ove f
acts ev en e coolin um di ng surface and t sections
t he inngrIa surf%%geg 9?ﬁeagogﬁ1‘ecl83 ‘?ﬁ:m‘ﬁg ?ﬂ%p?ﬁjr@‘?n%?%rgﬁr?ﬂé ﬂ‘?dgg
subst ance are ewitihnyi ewbstapaech shtievhebecbolobdst actasp beineen
them 1In such L E. c I, iling face containing, the
&éﬁgﬁi%k%}éiﬁgéé égbg Qdeggaél%ga wate d%ﬁﬁﬁﬁﬁrh

far-infrared emtiin ‘ stance i s caén in view
m grati on of heailepeigy Meihsotkat bylidetsmbaradi dtdpie bet omedensed

them and fina&ﬁYtH§a€o$iiﬁgb@e@€§f§£§xﬁﬁ 19,1 PLee .

cool i ng/ dehum di fyi n& surface. erature of the 5far-infrared
emtting®substance [$2The inner surface of the roomwll fall in this

case as wel |, SUCh_Tm@ts@s§@@|é@@oﬁéif%ét%ggi)b@bé@gﬂfgtéﬁgfﬁbterized

absorption of far-infrared rays, from . Thus, even | ocations
that are not i \FEWoESINE Prihesy et Wnkryylrotides a far-infrared
10( cool i ng/ dehanm ihi £1vdr nQuissitdoee) it nat Needdt Spa FOUE racei Mhdeadide,
ener gy i ndi reca'ltA vi.a tthermal r€di ati.,on,. and theref ocge, t hqse

| ocations (for> &xahpied WAt | Y- Lare fcth ofF st HliTRct? Ot st gy
sour cesz0 [ 0280}crimihes s bovellexplramat c arp@ssunes tthe ealnagnafd@ctes rem

| ocations that ' [ Iy ' col d energy..source
(cool i ng/ dehunq' I %%%C%%%/ac%}gﬁ%lﬁeﬂ% %y_rlonoén%arn%/;u%ﬂ%zli%
i ndirect therrmlbsaiieai oand hrouggetsedfaces that are in view of the

primary cold ener gygm]ce, but 20two or nore faces containing

far-infrared ray material s
Here, the substance composed of tThe same molecules

25 as the molecules composing the far-infrared emitting
substance is a substance of identical molecular species
as the far—-infrared emitting substance (a substance
having the same composition and the same molecular
structure).

30 [0273]

In the systems of (7) and (8) above, the proportion
of the sections comprising the substance composed of the
same molecules as the molecules composing the far-

‘ infrared emitting substance, on the inner side of the

35 room, is preferably at least 25%, more preferably at

least 40% and even more preferably at least 60%. This is

because, since the area of the inner surface of the room



can contribute to mgration of heat energy fromthe |ocations not in
view of the primary cold energy source toward the primary cold energy
source. Thus, when there is no face in vidWof the primary cold

energy source in a 25range which is in view of a given |ocation that

S ool 0 Vi W Ohe 08 26! ALY SO NG00 S WU Ll I UL O 0T 88 e
energy is p055|b ron1t gi'ven Tocation t rou ace, an
through a sepéﬁéVeaﬁQCéupﬁéw|Qi|ﬁhanma&(ﬂadﬂﬁtqnnrﬂnyﬁh&ﬂbb@mewgy
source (i e. exchanog gholhetiplo SQradi ald ahd l@gesd -cddZBllueing to
Such nmigration o nergy via indirect radiation functions as

si gni fi cant phepdnerehadge w4 ltlhdnswieasiepltérat o leer g3f Fa o ae¥ d?fﬁajylng

radiatign bet weep-35i depti ¢al,JWILCUH 2l SRECIES takss a&l@%étfameg@ on
efficiency. Consequently, this effective indirect magration of heat

energy does nbPRCotREiCBePhebhomaicsri argd Lhepy inghudy fihg ehtoor face,

nol ecul ar speghes, f@&ég !afldt@%}ilﬁrn% fralcel, Nflared erd d tdgih SMpst ange s
havi ng an en1§S|V|t greater. [0282] 5Furthernore, since

the cool i ng/d ﬂaﬁ?d?Ftha Ea CY QEcOrprTEsRECeh Ui AT TAITh HHPLs:
condensat i on, wihdbsspesdi bhe tlakehtain a confortable feel by
dehunlgbflcatlon in égghtion to the cooling effect. Since noisture in
the aifr”is a good {3 frared ray-absorbing material, 10renoval of
the noisture in th@halsysaamewéhtMQramM@hﬂﬂanm@y[ﬁaxhuaaddmstxuﬁﬁﬂqp

ef f ect Utlllzﬁ ggrgﬁg Sggla%%%nln%&%% erggp él%ﬁiéﬁb ZJfg égded

t he coollng/de I'Rg~SUrT ace is pré
(al um num iroe, on@ppermgreaﬁa@ﬁﬁoyﬁeWephe@odaxh@aﬂHQ&ﬁxﬂhﬂumakﬁ\ﬁaQﬂﬁ,

the vi ewpoi nt . gf £98bL G BE LEeRGK (a5 hedl gLl i) %{M&w{ﬁﬂls

have | ow em ssivity and erefore |C|ent ef fect
dehumi dPf i cat P@Re byhedadeAsatinen waéln&aC@ﬁmamet ddhareradty Sifedolings

them This |Sl@§§@ﬂ§ﬁs due &%cuﬁglh@Nt%%‘%%h%étﬁéfﬁlﬂﬁ¥é¥éa difie: ting
20ef ficiency of apsorption of thermal radiation fromthe noisture in

the air to a PePaF2Rarfacethedr hé Fefarss e £UECHRRS @t t hat

the effici encyobdinggaenaiian rofi nater rdceplat handingd haustidace wfis
the netal by condensation_o isture_is_also.l ow Accordi to the

25i nventi on, OR %%a6§ﬁe?nhgﬁg TORE 850 PP QrEeitih % 135y f of
contai B8 a faxhenWahleﬂaeﬂstbbn@tamb$éan¢Eaderdugﬁ1gHﬂSs:ﬂlﬂme areh

therefore thef?ﬁ%fﬁgv"cﬁg Phabhe gpallnoldehum difying Spoface can, be
i ncreased and e
radiation from the body regardless of body posture. If
permitted in terms of cost, the greatest effect is
obtained if two or more faces among the floor face, wall
25 faces and ceiling face, and more preferably all of the
faces, contain the far-infrared emitting substance.
[0275]
According to the system of (7)) above, cooling of the
cooling/dehumidifying surface lowers the temperature of
30 the far-infrared emitting substance in the
cooling/dehumidifying surface with respect to the far-
infrared emitting substance in the inner surface (for
example, wall faces) of the first room. With two objects
having a temperature difference, thermal radiation is
35 emitted from the object at relatively high temperature to
the object at low temperature. The migrating radiant

energy 1s directly proportional to the fourth power of



efficiency of absorption of thermal radiation from 30noisture in the
air into the cooling/dehum di fying surface near the

cool i ng/ dehum di fyi ng surface can be increbs®ed: It is therefore
possible to increase the efficiency by which noisture inthe air is
condensat ed on t i de i dif.ying surface. _-That is,,it.is
35possible to %ﬁgrgggl%?%g%%%hugggk Féé igﬁ g%FeSPTBFEg§§fHWh3 Law.
expl anati on ab#hencéhder pherbmeconl bpgretrecbetweetl8he batet hebstances
heat!ng effect (L2d.en0RRORhRa1 ThAhLa1aBoabLag LN LA Lungl Loni ng
as the cooling/dehum difying surface causes 1t {o écone a heat'Ing
surface, and t Relreadast viheakhaani rgusasf aéerksiabsofbbdatnenetye to
far-infrared Semikt bngcsubst angs errliRechRyer sshthace-gf JLhe. Tl L8lnange
room causing its tenperature to increase."[ncrease in t he

t enper at ure of P¥héefapPanffrared enitting substance on the inner

surface of the firstopggmresults in a greater anount of far-infrared
ray em ssion fromthem mhegeby 10 the heat radiation quantity
absorbed from a huniH®i h°t hE1Fi PRENPYBRPTNt BetheCPRARGY BLFFakeS ofn tiHee
room decr easesfoandod bratmay ekfiestibs producrd. ihfetheuteaperat Wies
of the inner surface of the roomconprising,the far-infrared emiting
substan%@ i ncr agsg 588We980é§etSﬂﬁgggtﬁ?%glﬁ%?ﬂ%??%bdfﬁY%n%e%?¥$ﬁﬁe'
thermal radi atiba weht takegpl asedisonntheseosecs  otise t Oy &hem bogbugh
resulting in a_hjgk LN f [0284] In.order. to.obtain the
¢ool i ng effectcgéggggtﬁ%%ﬁéog?gécggé%gcg?%e O%gﬁ%%gg?%%m%§}£¥h?9ared
em tting substancéacent efhei harhenfnaeed semfacenofsthetaoom in the
conprising the;farsi phrared g thing: S i r % or
greater, and a;gregte? e%?ect IS obt%?%€d£§§?ﬁt%$%g% e%tfg%y§%%¥gbor
gr eat er 15Thi s anepIpshpprhesieon af cootimyl derding i $yi nend urtiace or

heating surfacesfpatainio9:a1 S80Sy ancer canpesed afndhersane, ol ecul es
as the nol ecul es_conposing the far-infrared emtting substance. If

the value of tHelEBRELnE™ st Hed ohrashroge the 9% gegeggnt in the
hi gh-ef fi ci encyoeXxThangehehidheyimd SOratdatdon mid |iher educete Hre
upper limt for thg.content i s, about 20-3& W% in the i nner surface
(wal | faces, et®®S)ToF®Yt He°PBont P ool P hdi MM TS i Y sitfadd age
heat i ng28ur f acet prflerabf yctant@ilng tosenof tdel ftaren Matarech emMditirg 1
substance, wthi 0SSl 35 . [,0285 ilizing the s em .
of (7) above na g%é€§%PO$5%§%§%' 12986 tempéré%urezioékrlng Q@%eép is
mlnimai.

[0277]

When the temperature of the far-infrared emitting

25 substance in the inner surface of the first room is
lowered, the temperature of the surface section of the
walls, as the base material (base), is lowered by heat
conduction between the solids. As a result, the function
of absorbing far-infrared rays from the body, exhibited

30 by the sections of the inner surface of the first room
containing the far-infrared emitting substance, is
increased. 1In cther words, the temperature difference
between the body and the sections of the inner surface of
the first room containing the far-infrared emitting

35 substance is large, and radiant energy from the body is
readily absorbed into the inner surface of the first

room, proportionally to the difference in the fourth



- 120 - efficiency energy mgration, so that the area occupied by the
cool i ng/ dehum di fyi ng surface can be mnimzed. This is advantageous
fromthe viewoint of reducing working €o%té and achi eving effective
utilization of i nteri or 5decoration and indoor area. Furthernore,

since the coo e e t S based n_exch of heat energ N
t hermal radi at g’% % Ihossfl}ﬂ e ato%lrreedue%equh ?e%u‘ee%%%/i o;fl % %lon
exchange vi a abﬁmebsmgn ecfffee:rterfggpnf drives ety tzhutso rigmeice conver si on

| 0ss during Qg%lgﬁs@bae%m e 40 A0coald gpglwswgté‘?ﬁﬁgo ring this

condi ti oner ereby-air is coo cont a co0
it, so that eﬁemgy consunpti on can be m nimzed. [0286] The pur pose

of the goomis not bgetgrl cted, and it 15may be a hal |l way, passageway,

| avatory, toilet, nal n entrance i ndoor space, storage room or the
like, or it may besan§ﬁ’—09 &e lgduivied v d&ings yﬂ?%rﬁ;a@rb% TRy ehodskor the

of fice, ani mhnneeeeu@eaeeoaf WalLquss, A0od SIRPEAGEI rOOMIE dRhes of
| i ke. The room nay al so t he passenger or_20freight conpartnent of

a vehicle. [0%89 COOllngfﬁié*h%lqlﬁﬂ’rlalﬁe(fue‘?ﬁaﬁ?rngt%%b"s‘? Ry het

any one with ahbamailnteariediem ssiod ttYleOfch:lﬁ o el ®ier a@rface of
naterlilgs Wltg 0.% or greater are pr ferred. As.s ch 25mater|al
y be §BFelt

t here &4t n&Para P o V& GUL T Hhi T et FF a‘f”g &% h
far-infrared enhesi ¢utrifeg=0b 0 t@leorflgrseatxe:rom A:dm*@ehauregnts}se vfazy—i s

desirabl e, an ecif.icall fect ca e

Caue ot 0. o optBReEH. Fav et RN L RAL AF SRANSE Ml

WW, where Wrps the badiant emercgypeioridf a -saafrar editays Midearﬁrea
i deal Dbl ack be éé’ QQm\A\g $a1n8 9] ant,eney %beg% fare Jfﬁﬁ%gxfe&é%ed

of the materia e sane conditions. ue o
em ssi Pty lnﬁy be@t Beovange dethurdail TG nem siHerace ardred 1 etharged gmt

35the human bgdyrgtcesgceahest tqrd p@lre%fo%{e@ll?:w vﬁ%ef%nél?éﬂ%%ﬁtﬂé&latmn
which is near the actual use tenperature ( exa
from the body is absorbed 1nto the coollng/dehumldlfylng
surface through the inner surface of the first room is
according to the principle of the cooling effect of the
20 invention. That is, exchange of heat energy via thermal
radiation which cools the inner surface of the room to
function as an indirect (secondary) cold energy source,
and thus actively absorb thermal radiation from the body
not only into the ccoling/dehumidifying surface but also
25 into the inner side of the room, may be said to be the
principlie of the invention. The effect in which a human
feel coolness is referred to as a cooling effect. The
opposite effect in which a human feels warmth is referred
to as a heating effect.
30 [0279]

The principle of the cooling effect in the first
room described above acts even when the
cooling/dehumidifying surface and the sections of the
inner surface of the room centaining the far-infrared

35 emitting substance are not in view of each other due to
obstacles between them. In such cases, if a wall face or

ceiling face containing the far-infrared emitting



- 121 - [0288] If the em ssivity of the far-infrared emtting
substance is below this value, the utilization efficiency for

i ntroduced energy will be reduced. For exdnple, a 5Snetal has | ow
em ssivity, and therefore | ow capacity for exchange of heat by

em ssi on/ absor BLiaa6Law; neds AeKananag; canac! byl y WL LA L ELY1 08 Lear

mai nly on convection for t “exchange. "The e e rnvention
cannot be obt aPRedIVnwibéhocayesbyAtharealakadiehitowoeheesml them, and

10conduct i vi ty¢iguehyagewpod; 1h spdi sgdyantagents Ly terms of cooling
efficiency of the codling/dehum difying surface or Reat i ng efficiency

of the heatingcsatiagédesnidxanpne, sesbetag ofhaobepmpture of the

dehum di f5i cati earbyneondensahi 0Pi AGSsYEEYahoW £f f {6k encye Ang, L 55 B0t ¢
15practical. Consequently, the farcinfrared emtti ng subst ance use
for the invent FBR FSOBrwtht abfylnkl ubhis seape oF “etbr aieh natat il .

The heat exchapgelcagastiyctswalpapanBiginihay he apgsy&%ﬁﬁimaéftﬁﬂhe
(em ssivity/ heat cagagi t%; ratio of the material. 20[0289] . The
subst ance conpbBEHPHFYt HaY S afkoTotae PRy as THES ot EeI ERC2otRyns | tigt

the far-infraredeendttimgvsebssantiee neyiery ncaly $0srgy Rosuexanpl e,

if the nol | ar_speci es.are identical, one be an integral .
sol i d ah 26 neCrherS BEaTRLR B e I TR oot e iy Te oiberseive
but with differeat paetyyel endizestby poatilcdenshapesiathhei r aaht ents
in the base i y. i ent._Th odi t_of (7)
above and thg‘@ﬁ%‘% |c?r§%ttkg+§§8?§% o{véer%rrag%%re PU%“T%? 7¢ed "i’annlaS}svﬁéf%habl e
30manner, or sEparatelyas|nalsteyl eokystreangy] 0290]ces. The system
of (9) above corres to a systemaccording to (7) or (8) above
which is_provided with a second room adjacent to the first room and
conprisifg a 35 subStarRiee edpreskanafi aThe: same hot et ldaaefiffect from

mol ecul es conmprasédgi dte dradt | Afd afed Biditdng subst acendy aloleaskrgy
part of the inner side. - 122 - [0291] The cooling effect utilizing
exchange of t RS r b%‘?%]ﬁ’ﬁ/zcifﬁ éﬂé]ﬁ i CH T - 19 rdred g% £PRE
subst ances, desgcrithiedidihg elmdi et acHdrensly om0 v ) Hahene swilrsees
reaches the Secchoancd a{’roeon:ﬂr'{ hva_{[e‘;nir Soﬁdéhaéc%nrtin%aory cold energy source, but
20 two or more faces containing far-infrared ray materials
can contribute to migration of heat energy from the
locations not in view of the primary cold energy source
toward the primary cold energy source. Thus, when there
is no face in view of the primary cold energy source in a
25 range which is in view of a given location that is not in
view of the primary cold energy source, migration of heat
energy is possible from the given location through the
face, and then through a separate face that is in view of
the primary cold energy source (i.e. exchange of thermal
30 radiation in stages).

[0281]

Such migration of heat energy via indirect radiation
functions as a significant phenomenon due to the
principle that energy migration by radiation between

35 identical molecular species takes place at high
efficiency. Consequently, this effective indirect

migration of heat energy does not cccur between materials



the first room For exanple, if the first roomand second room are
connected by an opening, thermal radiation is exchanged through the
openi ng and tenperature reduction occurs afidtke sections of the
10second room containing the far-infrared emtting substance. Duri ng
this tinme, ev i r.e f pe connectln e two_r B
is small and ?%erc{é“fﬁa]i%egiecﬁognes&lff eg%sé;georfd f'oom con%g i %6et ars
far-infrared e.mﬂrtalrmgi sghdttante shettanreendtavinyi @w efishevity of 0.6
15cool i ng/ dehy g;lrf ilng surface in the first room the phenonenon of
indirect mgr atl of heat energy described above conpensates for the
t enperature differdfd@82et ween the inner surface of both rooms and
produces, a cool I n refifGlercft d N&s SREON QIB1 sHY Pa8hiaR: APRYLES L0Eeace
t he 20heating effect. Al so, even | Irst Toom and
second room a@@C@a&ptlults e eﬁwrfalcbaﬁ%q%ﬁmﬂ@r@wn@%%oabswbss

far-infrared pagsicie ken@m@sid 4 dotcAdprbered Naty 2958tk e84t 8ication
far-infrared rays (for exanple, netal), exchange of heat energy via

thermal radi atPoRYREGAgh heFartati bW wf iRsiber ThRES PPackubet weerhe
t he cool i ng/ dehuiid faylgﬁ@dSlﬂafra-Cﬁn‘BﬂCkéd nslyF00B Henes saréacgl and
the partitioni n?ﬂ rfo nd al .sqo bet weer]?} he 30partitioni n&)ﬁrrenber
and t hé second P&/ ﬁ)r]?elt SUFFACE U hat” i '€ g effedt S heE SYAh8r eby
heat at the sectficand vefl vt Ip:ero&&mmcthe)wncc]mﬁcﬁldﬁmt het f Bt z 1 nd r aiednal
emtting subs re finall sorb .
cool i ng/ dehumkgﬁgedltﬁ‘g%sur gcéyt ﬁqrq}ool ectqhe paret |Ht‘a|‘%enﬂ1agl S%f n%rﬁ%er in
the formof t h@pﬁralngr/al@hamldrlfmr@cﬂun@ca‘ fiectprisf¢hap Y anadacef va
in the second ect. I t i
W thout the meTgT (AIRIRUET Ao a1 9L A, 355 nea
exchange of tREPARICTAGI &Ficdn teilte twvﬁmmtmﬁmmg:me@ffmmn@mmr
applies for theshealy Bgrethecioy) 02832 RAHARUGN *@mi:@é@&wgs

above,

bet ween the first room and second roomis sinply shown in
a third room 6RSFEGPER PoSMIifey @ o ed‘efe&rte%tdeéaf%%h?l%t%% BYr st

room A thi rdcbaa@hgamabsgsbeloaﬁjea@anilt@a the-Sieeand ¢@OMnd ntﬁiél@
| atter case, {FHe cool hng ef f ect he ti gg) 10effecI in tﬁe
] dret

room r eaches the>t Ar 8ch ShF oot Jaf?r‘ﬂ ?
t he regdl ti nge€¢dakirgcef béctab(s@rrmaattn ng effeanisl isadaetod hfom ntide

second room kgggéLre in the air to a metal surface near the metal

%F the

surface is low, such that the efficiency for generation
of water droplets onto the surface of the metal by
condensation of moisture is also low. According to the

25 invention, con the other hand, the cooling/dehumidifying
surface contains a far-infrared emitting substance with
high emissivity, and therefore the emissivity of the
cooling/dehumidifying surface can be increased and the
efficiency of absorption of thermal radiation from

30 moisture in the air into the cooling/dehumidifying
surface near the cooling/dehumidifying surface can be
increased. It is therefore possible to increase the
efficiency by which moisture in the air is condensated
onto the cocling/dehumidifying surface. That is, it is

35 possible to increase the dehumidification effect.

[0283]

The explanation above concerns the cooling effect,



15Furt hernore, even when the second roomis bent, inner surface (for
exanple, wall faces) containing the far-infrared emtting substance
will be present at areas beyond the bend; Jrfd--exchange of ther nal

radi ati on through the stages nentioned above will allow the cooling

20effect (or negii RgeChiaGl)f 8 rpark ﬁgeehgopgpggﬁgsas REXPNG ! MBeat ing

bend. [0295] € usage o rare
emtting substéﬁ@efﬁﬁetﬁ@nﬁ¢ﬂ9nlngoﬁﬁahd85eeohdngddahnmydbéyihg surface

25sanme or differenks FOr 18Xamphee @ BegﬁaﬁgcghQQa eﬁnéogsgﬁr

wherein the far-infrared emtting substance is inc Ude in al
of the floor f&be, brarinpacestand éei pPAgrbadeinhot hbeffasrmﬁom:@md

the far-isnfrared;emihyi BQb%'t'QﬁE@nSﬁ t8el Eﬁhggegukﬂa%e‘!z‘oo@ chaesyald
30f aces/ceiling face in the second room The limt

far-infrared erPPRyn§28apEPakEE EBHPRRELIASt he LRAERPaSErfatRCHEasheln

second room i sthBetsaperasuker okhenéi £5t- iﬁPﬂerBeeﬂfftﬂﬁ?'%Q{aﬁéE on
i nner surface %g al.so the sane as for the first room 5

In the system bPe( 87 §hoFBT ﬁEQCBBIFH@/Q%H%H1HP?@|ﬁ%S%%F$ak% @Wﬁ%ﬁﬁter
requires energymcﬂnsuaﬁtfaﬂ iﬂfrah@dC@@yl@@1351&£4froﬁfi§@ﬁ NRYe Rehyt N

the fi d th tit
ne:nstr?herggo %g 8? eE 2??L§§a B@ﬁ% ?gs%gﬁ?%l %@ﬁg%eﬁﬁmén;ﬁglqga

first roon1andfsesbndoomomnaoet@@ysmnatIyupﬁa&et@ﬁnewb ddat decrewsss,

if Bthe first a 2con re I, one ensur e |vacy
or |ndependenc%882%o€?%ggﬁg gﬁégggg ?%d%u%$d|f§$n§hsu??%%e FHEHE
first roon1canth$nyﬁn@ne@ustC@r@@ut@ear@@@l¢¢@p£ﬁ$£mg e tferfinfstared

room and a COO&ﬁD@tEﬁ&GQ&béﬁaﬁ@@ §§£9stéQQ§BOJQ[Q&§%]te era%ﬁm&nly

a coollng ef f ect radiation is desired, this e achieved
if the eAtire qi%@agmhmg lbeatied £ i #Rerabry R e ridl ¥ odim e e lace

cool ed and usegr-&s €0b8eradialdon {acese Hody ) tré"élﬁtixﬂ{c’iﬂea higher

| ar ge-scal e 15|nst Ilation and drasticall increase ing costs,
9 heat fhg efrect. y g

[0284]
In order to obtain the cooling effect or heating
20 effect described above, the far-infrared emitting
substance content in the inner surface of the room
comprising the far-infrared emitting substance is
preferably 1 wt% or greater, and a greater effect is
obtained with a content of 3 wt% or greater. This also
25 applies for a cooling/dehumidifying surface or heating
surface containing a substance composed of the same
molecules as the molecules composing the far-infrared
emitting substance. If the value of the content is below
1 wt%, the effect of high-efficiency exchange of thermal
30 radiation will be reduced. The upper limit for the
content 1s about 20-30 wt% in the inner surface (wall
faces, etc.) of the room. The cooling/dehumidifying
surface or heating surface preferably contains more of
the far-infrared emitting substance, within the possible
35 range.
[0285]

Utilizing the system of (7) above makes use of high-



while also requiring | arge energy consunption. |If the cooling

equi pnment nust be | ocated on the indoor side of a wall, the effective
utilization area of the roomw || be deer&ased. The system of (9)
above is advantageous from 20this viewpoint. These advantages are the
sanme for a hea % effe

cor r esponds tce) lensctyeﬁn&[rg(}?) loqrra(tBI)OTé(boﬁloeyta}FgﬁmeF}ﬁet%ﬁg%??c?%%%% by
of the first ZﬁeoamqammgﬂdahuMnumﬂyingnqunﬁaaq;eﬂnlbasmlﬂlmwﬁé@f dthis

grpund mat er | E ggvggﬁ ?%@Ehn%5%%{q! pro&gﬁ#ﬂkar-lnfgédug éﬁgt?rklng

emtting subs an e groun frared
subst ance maycbetsi xed ﬂmh;aﬂuaqnaﬁﬁaqE}VEumnukmZdtnomh@fcnwteﬁhmalI

in the syst e”hg%%%%% %%%V%_nqoof $.R0SS! %‘Lﬁcéﬁefﬁéﬁﬁ@ﬂ(@éﬂtﬁ%‘

met hod for wor in or ower worki ng cost’s since
coated wal | i soalwm effdeetoridi frarsddy anpixranda %u}s%@sela@dgy h*ela

like in the prheEmant ralli shasd he ;adwanage ofe m&hr@@@@@tmé'fﬁé/%ﬁ&{cy

persons used to 35conventi onal hou5|ngs [0299] The coated wal
wal | obt ai ned®byl&aat ErghERge Virpsonvansian mf renefyal L9urs taed vighys

onto a wall basgukayebnvansidh SR fdit iRl Ls dherend@y denpared to
nentlo d Ilne ghaster, l1's, diatomaceoqus earth walls,. ordinary

plaste wal | sCOPIBEF Walt sa@k?d%é&@“ﬁ%H%ﬂaﬂ&ﬂﬂ?e¥ﬁ9¥)al%ah% ok e pnd

wal I's, clay Wathaalﬁédt hethi kée Thelcoat ebomalit | Ssdothdt redeeyyo the
wal | faces d f.or, t.he elling face. [0300] A nore

n é %Ls% be Juse Cﬁ Li _
proni nent effggP BHR B e KR b e A F &0 xi ng proportion of the

ground product of ﬂﬁé8§ane material as the far-infrared emtting

substance in the co LI @6 reater £ Ilnl for

the m xi ng proportlon gPW? 2 ?gﬁnggprg)ucfjisxé ou ~5%B%b Wt 9%

excess 18f t hiBaki keng bﬁé@@flﬁmro@aa%@eedfafyectiaﬁamqﬁybetcsﬂaléutr,atreadtrand

the workabi I'i £y+and-guahibyOfs I%JLCJ&% f%%toﬁ% lfod‘fﬁ |4 be, ady. éelar it
S va

affected. The m xing proportio ue neasured in the dry
state after m@@x,ﬁ@ a shop or public facility room, or a warehouse,

office, animal-breeding rocom, warehouse, food storage
room or the iike. The room may also be the passenger or
20 freight compartment of a vehicle.

[0287]

The far-infrared emitting substance may be any one
with a far-infrared emissivity of 0.6 or greater, and
materials with 0.8 or greater are preferred. As such

25 materials there may be selected natural stone or various
ceramic materials with far-infrared emissivities of 0.6
or greater. A higher emissivity is desirable, and
specifically a higher effect can be obtained with a wvalue
of 0.9 or greater. The emissivity of a material is

30 defined as W/Wg, where Wy is the radiant energy for far-
infrared rays of an ideal black body, and W is the
radiant energy for far-infrared rays of the material

under the same conditions. The value of the emissivity

may be the value at near 10 um where thermal effects on
35 the human body are greatesti and preferably at room

temperature which is near the actual use temperature (for

example, 25°C).



[ 0301] 20The ground product of the sane material as the far- infrared
emtting substance may be added not only to coated walls, but also to
interior finishing panels (interior finishidlg-boards) such as gypsum
panels, interior sheet-like building materials such as wal | paper

25(al so resin materi @b% coating material |ayers (painted surfaces),

menbers on surfaces expo%ed to roominteriors such as paper of paper

screens or sliding déotse amhé§|lvetyayérEhéofaadhleér@ne@nemm\BM@aper

and the like, £lpaksneQveLi Bgléneeﬁlws theﬁf‘ uéffrﬁ%}igﬁ éf@le&%ncy

with 30printed grain patterns, glass,
for the nixi ngfpFopBErParCcee ?ﬁ@fgk’oﬂhbl pb@dﬁ%@uq?@ldt heBer nexarpld s d s

the sanesas fohe@a¢0BLE8d1WRl bnidbeyp eraﬁﬁ”%ﬁeféf&r@'iéﬁrc§f%§ﬁ€£;ﬁﬁr

on the material, but for npost cases it is the sane as
wal | . The 35f oFAFBRNBReCSr BEAE BY oBMiEss hewy/ Hespart i@l btev dredd br ous.

It may al so bEeﬁﬁhaﬂ@éDB@p§c9£9PndwﬁQI@1réﬁ@ﬁﬁﬂ malﬁ@@ on conveé@ﬁ%n
system of (11) _aboyve corres%gn s to the_system of (9) above whi

provided with p&Ft FERonFRG AedRs thit %ﬁ???l%sﬂ?%e“?‘f?%?l?%o‘?ﬁ% be

second room tdﬂlet@améﬁti@nsﬂghne@@éscomprmétéhgla’ilS«Hﬁsﬁfm Mﬁhﬂf eg

of the ane the npl ecul es.conposjng.the far- infrare

em tti ngﬁsubs'?(g%ﬁé ﬁ%‘%ﬁ%f ng R The" <Yt e ‘? %ﬁ‘ia%%gl%ou? hg? terms

mgration effiefepcyling ¢héiobdncadiatiion mtel:g}gbﬁlv\ﬁﬁdim:fq rst

room and secongu Q&té‘fot?\?gt{ﬁg g‘ﬁ’% %Eé&m ng: r%%an sthlgg e to
f~ hea raLH:

t he 10principle that mgration vi'a therma 5%n
bet ween i dentikar emimeld arcepbtiesof akesd pﬂratetblfmmllrdlgﬁ‘nc&fﬁlcm éncy.

Consequent | y, @é{%ﬁé‘&&%tmsf‘y%e co &f@ﬁ]ﬂ: ect

dax{og
partitioned it is possible for t i ng eft or eatlng ef f ect
in the #Prst 1BF¥on ¢! ef f&1s @SN rlaac H-teh & aedondr arsoh erfiie ing

partitioni ng reanstdmye besaq daor tH%ﬂlnvéﬂﬁﬂdH'lé”pﬂé?%ﬂdﬂ%% nH&iral
content of the substance conposed he sanme nol ecul es as 't he

mol ecul es conposiHy The FELIHT aﬁ‘aé‘d?'@rﬁlt‘tl @%Jﬁﬁ%%h%ﬁ%&ap“lty

partitioning neans psratpref ertadd i sl pdpoar igreat efo alik nor e

0
el P oY [ oot R s 58 Alea®! 03 ) WIR 0% Tnd Wil %0 O
20

[0289]

The substance composed of the same molecules as the
molecules composing the far-infrared emitting substance
may be in any form. For example, if the two molecular
species are identical, one may be an integral solid and

25 the other a powder. Alternatively, both may be powders
but with different particle sizes or particle shapes.
Their contents in the base material may also be
different. The embodiment of (7) above and the
embodiment of (8) above may be utilized in a switchable

30 manner, or separately, in a single system.

[0290]

The system of (9) above corresponds to a systenm
according to (7) or (8) above which is provided with a
second room, adjacent to the first room and comprising a

35 substance composed of the same molecules as the molecules
composing the far-infrared emitting substance in at least

pari of the inner side.



The system of (12) above corresponds to the systemof (9) above
wherein the first roomand/ or second room 25are provided with a
storage room wi th openi ng and cl osi ng neah82 and when cl osed, the
first or second roomindoor side surfaces of the opening and cl osing
nmeans conprise a s %tﬁr]ce conposed of the same nol ecul es as the

nol ecul es conposi ng he ‘far-infrared emtti ng substance. Wen a

30st orage space i s Tineovioddd nat leg faroga wWcicluipd lety Bx et openf nghefma he

storage room &gdeg%a%@lt g%@_wfe@% %éntfig{?eiogﬂﬁ%ﬂfa{ééd aélﬂt?ifix% cond

room By including a substance conpos he same nol ecul és as the
nmol ecul es conpBbERGNCES  f desicaflgded remielta tigns s tidre es ot emect {(7)

35sur fage of EBSVEUdgﬂ%pS&@?d%%StQ%% %%ﬁ%h&pmdémiﬁhé¥”%%t%éﬁé End e,

section to function simlarly to a wa ace conprising the substance
conposed of thBEsAAESL- rPPR-. FolreCiaEP ey tiHe thsl il els Eodipoditgy

the far-infraggdongmrbbinngreulehanee.«dThs, caNtiiniofg t henstbst ance
conposed of the sane nolecul es as the _ nolecul es conposi ng the

far-infrared BAFERIEAG s dFs FEREETIOR% T Wl d4d iPPrereramty 1 w %

or greater andenpeeapnekerabbyt3ont Yorur@ eat ethe Hddd Bsnd 0ot hengase
of a | face or the like. [0304 The storage. room door may be
an op\é\ﬁébl e ddBFoBGcAoRY gcg\ghaﬁ&illﬁ’& §o6 T DG 1 - up
structure 10(sobktseaceen) Doarifgl dibig stimect wveen The tted extad @fiathd y

I s not partICH%QEEXgr%%%EE%Eﬁ%' E%% %ﬁ%n¥5%m§ifgxgﬁé fkggd T e%ﬁaare
used for a Western-style storage room or a paper screen or shiding
door may be usedtfionsacfaphresecstyl ecstoraygde aigomyg 15{0306f-infrared

According 1o Lhecouentionethe same malerial 35 e, i il rar ed

emtti ng substance In the cold energy source (or hot energy source)
i s addéd to ascaliéhodfehNBidppeing surfacqrifradécoff $1Re riommasthe

possi bl e, so phahohBBohnRer ; A0suelacaiQfrdied Qamean he ditdy i Fod- 8.4
faces parti C|$at| ng in exchange of thernmal radiation (secondary cold

radi ation surf3e8e GPTBERSRARFY fPelth® TR St icagnge Petween
effectively obhai inaegoelicfigcel bEChoan healnaref Beduddd 14 zag ihe

storage room door n,the, 255ystem of (12) ,ahove Gan ensiire, & syrface
20 heating effect.

[0292]

Alsc, even if the first room and second room are
partitioconed by a partitioning member that absorbs far-
infrared rays, so long as it is not a member that

25 reflects far-infrared rays (for example, metal), exchange
of heat energy via thermal radiation through the
partitioning member takes place between the
cooling/dehumidifying surface and first room inner
surface and the partitioning member, and also between the

30 partitioning member and the second room inner surface.
That is, an effect acts whereby heat at the sections of
the second room containing the far-infrared emitting
substance are finally absorbed into the
cooling/dehumidifying surface through the partitioning

35 member in the form of thermal radiation. A cooling
effect is therefore active in the second room. This

effect is lower than the effect cbtained without the

P



exchange of thermal radiation. [0306] The system of (13) above
corresponds to the systemof (7) above wherein the

cool i ng/ dehumi di fying surface is 30consttutt®d-of a coating |ayer
conprising the far- infrared emtting substance, forned on a netal

surface. By fonnig 8 $0ald LRAYER . Sien e r-ing d
em tting substgﬁ%e on 1 2&%&% ace gf%ggﬁgtgf,qp%gighgoggi8%§£§8ge of
utilize the hi gheedalli frgddffbiicnerdy thehea3s iteadyngookithgrpr ofbityilso

of the netal ang o cabtjn 8 efhegqhivereakd radiation function
(thermal radiation-absorhbhing function) due to migration of heat

energy - 128 - betWw¥8¥3far-infrared emtting substances. Al so, since

the emisgvity of thgteeabihngnkayen ¢annhgeipneteased, tht k3 PPSShHh Cang
to increase the ability to absqrb_thermal radiation fromnoisture In

the air, and tRG§OPAcFER%e HthE1BBLHUM AN &5t i(8n 8PPYer eAcyRbyd room or
condensation. ThatthSrcolm msypassbbbe pec0bhai Bd3aBEAR to the first

dehum di fication effeét'H$0%07% T&g Sésteglof (14% above
corresponds t o PRE-sy&t &ATEF CBPTaBaVednAtr BEn2EARCRREL FRGTEGEr $EENY s
constructed 10obom.codhi npel agereconpeesi b=t beol angi 8fraced (em kddtithg
subst ange, for a.metal rface. Wth the systemof (14) abaqve,

it is pg?sib|eg?ge§??|%%e%$ﬁe§§F8ﬁ h%%??née%?g?ﬁiE%%S%?+€éd§ PBatliriproh
property) of theeneeabndndobw,obtdi hhancgbfectheerthel tbhgradsaihpn
function by 15pa1 [ o] e e he_far-jnfrared
émtting substggg%§£ F§§Oéfgﬁﬁégcgﬁggﬁgpr%%?gg%%rt % a}@i% ?a?%ﬁpnd
emtting subst&Pe®-in the coating layer for (13) and (14) above is

201 wt% or greater, ppefierably 3 wt%or greater and nore preferably

20 wt % or. greater. %he materials other than the far-infrared emtting
substangé conposi ngF PRENEFAPTRg Pu§ervhey bee coatihd Fedkerisalzent,

organi c bi nderspner surface (for example, wall faces) containing the
far-infrared emitting substance will be present at areas
beyond the bend, and exchange of thermal radiation
through the stages mentioned above will allow the cooling
20 effect (or heating effect) to work even to the areas
beyond the bend.
[0295]
Furthermore, the usage of the far-infrared emitting
substance in the first room and second room may be the
25 same or different. For example, a cohstruction may be
employed wherein the far-infrared emitting substance is
included in all three of the floor face, wall faces and
ceiling face in the first room and the far-infrared
emitting substance is included in two of the wall
30 faces/ceiling face in the second room. The limit for the
far~infrared emitting substance content in the inner
surface of the second rcom is the same as for the first
room. The definition of the inner surface is also the
same as for the first room. .
35 [029¢6]
In the system of (9) above the cooling/dehumidifying

surface which requires energy consumption for the cooling



i norgani ¢ binders, adhesives or putties, or various 25fillers. For
exanpl e, a ground product of the far- infrared emtting substance may
be m xed into the coating material or inotg§éantc binder and coated
onto the nmetal surface to obtain the coati ng | ayer. The m xi ng anount

of the far-in itting. s tgnge oat | 30 e e
adj usted so aéj]%?éggeﬁ%&\m%3 ogrn glr?%at er, tp%e aq:l g r](’sv%\l @%%g%rg%a?élorg)
and nore pref&sabl ye20Llit %ot ngr @@tré:rltllmrtlh@ mmaMectm ateel {10809 fect

In the systeng.of &Lz éﬁ)gv%bq\ée’ex?%ﬁaﬁfée%“év‘é %ﬁ{%‘;ﬁg ed{&%&ﬁ?

far-infrared rays such as a il 1s pre .
outer side (thecehdergpposivee phiye Lcgdmhy m:tagrtn@rl)o thefhayeks, even if

contai nisng thegpe- f%%gt robff a'n@if rs%rc:%‘illoerf‘ot&n{ NG STEH A 5 bf%‘i‘e& e 1d€lre

side of the room A heat-insulating materi al refera al so
situated on tRELBAEEr OFj @dGPePﬁ@nF@f I e‘?@tq]\}él%(ﬂ%éﬁle Al so, the

systens of (Qo&i%gﬁ@@lﬂﬁm@ﬁ@&%ﬁ@a@' ¥ U VR D QRE HHRDSF iSMEN  ASonM dHows
in the roons, with a netal blind or the like situated therein to

limit thermal StEREEENERUFLEPEREUERL & iC610Limko SHE Tk 1hE aldfi 1k grpom

preferably a ;ﬁnecﬁrbgr cpbaYhged flietch anf athd Ridgoamed roayrref l ecting | ayer
such a'rsloa met al Irﬁ’!j 99 the outer side and with a 10l ayer contai ning

the farlinfrared eff Ag substance on the inner side (for exanple, a
rol | screen havingIsuchlg atruetiune) eiffesitt gt edlich ki ant hatowis t o

impart the sanep_effect 'L _fac .cont A the far- |nfrared
emtting subs ance 8 tﬁ%e S%Iginilor?gag the V\nlnryd%\?\} f‘ﬂ% ] Thnet WalIlhS
met hods for rfegutlam ﬁgratl eng aeny iseoomeh tr ceoc et ngpd e g 15)@1 (UsHd as

above make usg,pf &gaiefegeﬁn\%@%s%%%bﬁth%h103%%%&“1@ aﬁzﬂé

radi ati on between identica | ecul ar species t |ace at
20ef fi éPency ihahabéehéen ABA- Fidéﬁfcll@@lllr?bll@(ﬂ}l%sesp@tli]@sﬁg a‘mﬁttfhe

presence of tlueisaneikar ré&ﬁ&%&%@ Q@ﬂgfe' r2Gh %r&ﬁtﬂ%n' east Pt
of the cool ed surface and the inner surface of the room causes the

i nner surface“®PltRe PEUAPTERE BXaipPe, 1:9%51@@ PRc N oL FRE | DLt 2
and25absor bi nga nepberef @lfffaalt1k7|@f g@rle_dzra&m?m( @s:e% iﬁcdm}d@ryo&mlvdlll be
radl ati on source I NC I N a | ntr.are emttl

subst ance in ‘?Gﬁ%%?%ﬁ?ac o&xgl 5’tyﬁ e9H a%%’@ T ed%‘}say%rom
em ttedOf romthes fabewpodne. abé‘.‘helsed aldwta@ltta}@@sl rYer S foaee ahek a

cool i ng surfaigggt%tlgSQ%@choom t her eby reducing the heat radiation

quantity
[0298]

The system of (10) zbove corresponds to the system
of (7) or (8) above wherein the wall faces of the first
25 room are coated walls comprising at least 1 wt?% of a
ground material of the same material composing the far-
infrared emitting substance. Since the ground product
far-infrared emitting substance may be mixed into the
starting material for the coated wall in the system of
30 (10) above, it is possible to use a conventional method
for working in order to lower working costs. Also, since
the coated wall is a wall face ordinarily employed in
housings and the like in the prior art, it has the
advantage of high compatibility for persons used to
35 conventional housings.
[0299]
The coated wall is a wall obtained by coating the



fromthe fabric. This creates an environnent in which therm

radi ation fromthe body is readily absorbed into clothing enploying
the fabric. Also, if the cooling surface-ik2%hanged to a heating
surface, it creates an 35environnment with less heat lost in the form

of thermal radi ati from,.t he hody. 311 - 130 - Mor e
speci fically, 5%@5& R R NG g%%v&%eiﬁg 1r88§908nﬁ?#%i9655 layer,
far-infrared emintt iasg spaostfanc exiampdes| ¢astrepanty bé tmbatibned lime

surface, a coolinglideh ifyi rf t i.s. . sktuated . .n_t he
room that con%%?%gg%awggégétgﬁ%g%ggﬁggggdQ%%tbhggg%ﬁé RbF&EargsPadster
the nol ecul es @éApesi Agbeire whardsi Mkyakedeenititahgksbbst ahce) andatdat

when cooleed aceempli;shes dehuridi {Leali anqby condensatign, Ls. €90}
ty-f agrl I sing Bs ance

and the heat radiation quanti rom a c conpr a su
conposed of théSsaré 1omalecultesths vhélnbheeal esndomppsiahgot he used
far-infrared embiti-Rg suhstapcesis reduced. [0312] According to

(16) above, in a roomconprising a far-infrared emtting substance in
at | east part of t héOPAARér 15surface, a heatable heati ng surface,

that is situated inathereograldeaOMBEESRS Ba8UBS @PKEHcEAROSEd: Qf
t he sa nmol ecul es as t he nDLeculgs co 05|ng the far-infrared
enittind ubst Ah&e"Y BXRBAFEHCaRE FAE HESPFabFaereh fhakbt§2F¢om a

fabric conprisihageaisibstanne corposedaobd28hhet sagesabsesytesiastide

mol ecul es conpgsi the.far- iLnfrared emt{ing sybstance is, .
i ncreased. [03 gfggﬂew?%%e%ssgr?ééeoﬁoﬂg?ﬁ &% of el%%%?rpi}T15fﬁFh§he
floor face, wahixfiageprapdrceohi of fheegfoumingrddiec25i nsidenof 2t

room The far-jpfrar LLLLNQ-S ol ubstance with
b asivity of 806 of S ERLELNGoUBRLANCE hE Broupol AE° P nefbect
preferaBPy 0.9"dtl be grbureredt andohhe enpekalbil ety 25C) . qwakeranic wre

natural stone aptecyalais RLefesLedaps - Lbe,farrlafdgr edrenifiing,
30substance. [0314] . _
propdrtion is the value measured in the dry state after

working.
[0301)

20 The ground product of the same material as the far-
infrared emitting substance may be added not only to
coated walls, but also to interior finishing panels
(interior finishing boards) such as gypsum panels,
interior sheet-like building materials such as wallpaper

25 {also resin materials), coating material layers {(painted
surfaces), members on surfaces exposed to room interiors
such as paper of paper screens or sliding doors, adhesive
layers for adhesion onto wallpaper and the like, floor-
covering sheet-like members, decorative sheets with

30 printed grain patterns, glass, and the like. The lower
limit for the mixing proportion of the ground product in
these materials is the same as for a coated wall. The
upper limit will differ depending on the material, but
for most cases it is the same as for a coated wall. The

35 form of the ground product may be particulate or fibrous.
It may also be an amcorphcus ground form.

[0302]



The nethod for adding the far-infrared emtting substance to the

inner side of a roommay be a nethod in which the inner side of the
roomis constructed of a 35coated wall {pitaster wall or sand coated
wal I) and the ground far-infrared emtting substance is mxed into

its starting materjial, a nethod i ich the ground far- - 131 -
infrared enitting gﬁ%s?%ﬁggmig%nﬁgégh®%ﬂ¥qtﬁ§£ﬁ%ﬁ3 Srefterys e
the coating maferfbal absvesetlith far praviaieat ed thaldart@ oiedirhiady ineans
whi ch the gro far-ipatr d i tti substance is mxed with.the
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20 preferably 1 wt% or greater and more preferably 3 wi% or

greater, similar to the case of a wall face or the like.
[0303]
The system of (12) above corresponds to the system
of (9) above wherein the first room and/or second rcom
25 are provided with a storage room with opening and closing
means, and when closed, the first or second room indoor
side surfaces of the opening and closing means comprise a
substance composed of the same molecules as the molecules
composing the far-infrared emitting substance. When a
30 storage space is provided, the area occupied by the
opening of the storage room is present on the wall face
of the first and/or second room. By including a
substance composed of the same molecules as the molecules
composing the far-infrared emitting substance on the
35 surface of the indoor side of this section, it is
possible for the section to function similarly to a wall

face comprising the substance composed of the same
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The storage room door may be an openable door such
as a swinging door, or a door with a roll-up structure
(roll screen} or folding structure. The material guality
is not particularly restricted. For example, a wooden
door may be used for a Western-style storage room, or a
paper screen or sliding door may be used for a Japanese-
style storage room.

[0305]

According to the invention, the same material as the
far-infrared emitting substance in the cold energy source
{or hot energy source) is added to as much of the inner
surface of the room as possible, so that the inner
surface of the room can be utilized as faces
participating in exchange of thermal radiation {secondary
cold radiation surfaces or secondary thermal radiation
surfaces) to effectively obtain a cooling effect or
heating effect. Utilizing the storage room door in the
system of (12) above can ensure a surface with efficient
exchange of thermal radiation.

[0306]

The system of (13) above corresponds to the system
of (7) above wherein the cooling/dehumidifying surface is
constructed of a coating layer comprising the far-
infrared emitting substance, formed on a metal surface.
By forming a coating layer comprising the far-infrared
emitting substance on the surface of a metal, it is
possible to utilize the high cooling efficiency (the
ready cooling property) of the metal and to obtain an
effective cold radiation function (thermal radiation-

absorbing function) due to migration of heat energy
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radiation from moisture in the air, and thus increase the
5 dehumidification efficiency by condensation. That is, it
is possible to cbtain a high dehumidification effect.
[0307]
The system of (14) above corresponds to the system
of (8) above wherein the heating surface is constructed
10 of a coating layer comprising the far-infrared emitting
substance, formed con a metal surface. With the system of
(14) above, it is possible to utilize the high heating
efficiency (ready heating property) of the metal and to
obtain an effective thermal radiation function by
15 migration of heat energy between the far-infrared
emitting substances.
[0308]
The content ratio of the far-infrared emitting
substance in the coating layer for (13) and (14) above is
20 1 wt% or greater, preferably 3 wi% or greater and more
preferably 20 wt% or greater. The materials cther than
the far-infrared emitting substance composing the coating
layer-may be coating materials, organic binders,
inorganic binders, adhesives or putties, or various
25 fillers. For example, a ground product of the far-
infrared emitting substance may be mixed into the coating
material or inocrganic binder and coated onto the metal
surface to obtain the coating layer. The mixing amount
of the far-infrared emitting substance in the coating
30 layer may be adjusted so as to be 1 wt% or greater,
preferably 3 wt% or greater and more preferably 20 wt% or

greater in the hardened state.

[0309]
In the systems cf (7)-{14) above, a reflective
35 member that reflects far-infrared rays such as a metal

foil is preferably situated on the outer side (the side

oppcsite the room interior) of the layer containing the
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far-infrared eafferhgas a wall face containing the far-infrared
emitting substance, to the opening of the window.
15 [0310]

The methods for regulating a living environment
according to (15)-(17) above make use of the phenomenon
whereby heat conduction by thermal radiation between
identical molecular species takes place at higher

20 efficiency than between non-identical molecular species,
and the presence of the same far-infrared emitting
substance in at least part of the cooled surface and the
inner surface of the room causes the inner surface of the
room (for example, a wall face) to function as an

( 25 absorbing member for far-infrared rays (as a secondary
cold radiation source}. Also, by including the far-
infrared emitting substance in the fabric of clothing and
the like, far-infrared rays emitted from the fabric are
absorbed into the inner surface and cooling surfaces of

30 the room, thereby reducing the heat radiation guantity
from the fabric. This creates an environment in which
thermal radiation from the body is readily absorbed into
clothing employing the fabric. Also, if the cooling
surface 1s changed to a heating surface, it creates an

35 environment with less heat lost in the form of thermal
radiation from the body.

[0311]



30subst ance, and the cooling and/or heating surface of the cooling
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W % or greategmitting sébsAAncedaer reavickennent regul at| ng system
according to cl ai mﬁ.? ?/ger ein the indoor surface 20structural nenber
contains the far-i ?’%\ d emtting substance at 3 WMt % or greater.

8. An indoor envirbogentinggtloat(ilieg siostvem accar dicngn tapnai g a far-

wherein the copt N9eaNghotcRed! :18-34htac Ok d Ne L0l AW/ Be inner

heat i n% source
5 surface, a heatable heating surface, that is situated in

the room and comprises a substance composed of the same
molecules as the molecules composing the far-infrared
emitting substance, is heated, and the heat radiation
quantity from a fabric comprising a substance composed of
20 the same molecules as the molecules composing the far-
infrared emitting substance is increased.
[0313]
The inner surface consists of at least part of the
floor face, wall faces and ceiling face forming the
25 inside of the room. The far-infrared emitting substance
is a substance with an emissivity of 0.6 or greater,

preferably 0.8 or greater and more preferably 0.9 or

greater at room temperature {25°C). A ceramic or natural
stone material is preferred as the far-infrared emitting
30 substance.
(03147
The method for adding the far-infrared emitting
substance to the inner side of a room may be a method in
which the inner side of the room is constructed of a
35 coated wall (plaster wall or sand coated wall) and the
ground far-infrared emitting substance is mixed into its

starting material, a method in which the ground far-
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according to ctadm 13 Whl ch further conpri ses means for 10col | ecting
wat er that has condF@§f on the cooling surface. 15. An indoor
envi ronnent reqgul ating system according to claiml1, wherein the

i ndoor surface stru%h@ré&rmmﬁmrm#mtmlmQUMm cttefaiarrtg isouhee

is 15a stone f{ooL. p@.{l@é - 0f the Abom Af% S0 ronpent re %tequg
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according to clalm(lc?31@\]1ere|n the far-infrared
The fabric may be a woven fabric or nonwoven fabric.
The fiber used may be natural fiber or synthetic fiber,
or a mixture of natural fiber and synthetic fiber. The
20 method used to add the far-infrared emitting substance
into the fabric may be a method in which the finely
ground far-infrared emitting substance is coated onto the
fabric or the fiber used to form the fabric, or a method
in which the finely ground far-infrared emitting
25 substance is mixed with a synthetic fiber starting
material and the starting material is spun to obtain
fiber. A method of mixing the finely ground far-infrared
emitting substance with a dye used to dye the fabric may
alsc be employed. The content of the far-infrared
30 emitting substance in the fabric is 1 wt% or greater,
preferably 3 wt% or greater and more preferably 10 wt$% or
greater.
[0317]
The fabric used may be one generally emploved in
35 clothing, bedding, furniture and other indoor household
articles. As examples there may be mentioned pajamas and

shirts using the fabric, mats or beddings (for example,
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greater. 19. An indoor environnment regul ating system according
to claim1, wherein the indoor surface sti8gtural nenber conprising
the far-infrared emtting 30substance has a total surface area of at
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[0319]

1 Living room

2 Japanese—-style room
20 3, 25 Paper screens
4 Glass door
5 Hallway
7 Lavatory
8 Bath room
25 11 Door
12, 22 Storage rooms
13, 23 Walls
14, 24 Glass windows
15 Blind
30 21, 31 38liding doors
41 Floor
42 Ceiling
43, 44 Human bodies
51 Emitted far-infrared rays
35 52, 708 Humans
53 Re-emitted far-infrared rays

61 Far-infrared rays emitted toward cooling/dehumidifying

SN



mul tiple dwelling house, an office, an educational facility, a sports
facility, a library or a shop. 27. An environnment regulating
system according to claim25, wherein the E¥3dsed space in which
articles are 30stored or exhibited is a closed space in a warehouse,

a showcase or an. gxhibition case. 28. An environnent
regul ati ng system according to claim25, wherein the transport

vehicle is an &dt drebilln€rarsid way svakiselreeds irpmobodiyr craf t .
100, 700 Rooms

101 Indoor space
5 110 Celd/heat radiation device
111 Cold and hot water generator
115, 116, 304 Fins
200, 701 Floor faces
204 Heater controller
10 205 Stone floor panel
300, 702 Wall faces
301 Ceooling/dehumidifying surface
302 Refrigerant-cooling device
304a Far-infrared absorption layer
15 313 Plaster layer
400, 703 Ceiling faces
403 Gypsum board
704 Cooling and dehumidifying face/heating face
705 Cooling/heating apparatus
20 707 Clothing
708 Pillow
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What is claimed is:

1. An indoor environment regulating system,
wherein the system is provided with

an indoor surface structural member
constructed of a material comprising a far—-infrared
emitting substance that emits and absorbs far-infrared
rays and has a far-infrared emissivity of 0.6 or greater,
and

a cooling and/or heating source having a
cooling and/or heating surface constructed of a material
comprising the same far-infrared emitting substance as
the far-infrared emitting substance of the indoor surface
structural member,

and wherein when the ccooling surface of the

cooling source 1s ccoled, the far-infrared emitting
substance of the cooling surface absorbs the far-infrared
rays emitted by the far-infrared emitting substance oif
the indoor surface structural member, and/or

when the heating surface of the heating
source is heated, the far-infrared rays emitted by the
far—-infrared emitting substance of the heating surface
are absorbed by the far-infrared emitting substance of
the indoor surface structural member.

2. An indoor environment regulating system
according to claim 1, wherein the indoor surface
structural member is constructed of stone comprising the
far-infrared emitting substance, or is constructed of a
material including the far-infrared emitting substance,
or has a film comprising the far-infrared emitting
substance, and the cooling and/or heating surface of the
cooling and/or heating source is constructed of stone
comprising the far-infrared emitting substance, or is
constructed of a material inciuding the far-infrared
emitting substance, or is constructed of a film
comprising the far-infrared emitting substance.

3. An indoor environment regulating system

according to claim 1, wherein the indoor surface
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structural member and the cooling and/or heating source
are present in the same room.

4. An indoor environment regulating system
according to claim 1 wherein, with & first room and a
second room that are either adjacent or connected, the
cooling and/or heating source is located in the first
room while the indoor surface structural member is
located in either or both the first room and second room.

5. An indoor environment regulating system
according to claim 1, wherein the indcor surface
structural member constitutes at least part of the wall
face, ceiling face or floor face of an indoor space whose
environment is to be regulated.

6. An indoor envircnment regulating system
according to claim 1, wherein the indoor surface
structural member contains the far-infrared emitting
substance at 1 wt% or greater.

7. An indoor environment regulating system
according to claim 6, wherein the indoor surface
structural member contains the far-infrared emitting
substance at 3 wt$% or greater.

8. An indoor environment regulating system
according to claim 1, wherein the cooling and/or heating
surface of the cooling and/or heating source is
constructed with a covering layer that contains the far-
infrared emitting substance at 1 wt% or greater.

9. An indoor environment regulating system
according to claim 8, wherein the covering layer contains
the far-infrared emitting substance at 3 wt% or greater.

10. An indoor environment regulating system
according to claim 8, wherein the covering layer contains
the far-infrared emitting substance at 20 wt% oxr greater.

11. An indoor environment regulating system
according to claim 8, wherein the cooling and/or heating
source is a device that cools and/or heats the cooling
and/or heating surface by circulating a medium through an

internally formed fluid channel.
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12. An indoor envircnment regulating system
according to claim 8, wherein the covering layer is
formed on the surfaces of heat exchange fins made of a
metal material.

13. An indecor environment regulating system
according te ciaim 1, wherein the cooling surface carries
out dehumidification by condensation.

14. An indoor environment regulating system
according to claim 13, which further comprises means for
collecting watexr that has condensed on the cooling
surface.

15. An indoor environment regulating system
according to claim 1, wherein the indoor surface
structural member and/or cooling and/or heating source is
a stone floor panel.

16. An indoor environment regulating system
according to claim 1, wherein the heating source is an
electric carpet comprising the far-infrared emitting
substance.

17. An indoor environment regulating system
according to claim 1, wherein the far-infrared emissivity
of the far-infrared emitting substance is 0.8 or greater.

18. An indoor environment regulating system
according to claim 17, wherein the far-infrared
emissivity of the far-infrared emitting substance is 0.9
or Jreater.

19. An indoor environment regulating system
according to claim 1, wherein the indoor surface
structural member comprising the far-infrared emitting
substance has a total surface area of at least 25% of the
inner area of the room in which the indoor surface
structural member is located. A

20. An indoor environment regulating system
according to claim 4, wherein if means for partitioning
the first room and second room are present, the
partitioning means comprises the far-infrared emitting

substance.
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2l. An indoor environment regulating system
according to claim 20, wherein the partitioning means is
opening and closing means.

22. An indoor environment regulating system
according to claim 1, wherein at least one of articles in
the indoor space comprises the far-infrared emitting
substance.

23. An indoor environment regulating system
according to claim 22, wherein the article is an article
of furniture, bedding, clothing, indoor appliance,
interior furnishing or storage door.

24. An indoor environment regulating system
according to claim 23, wherein the article is a chair,
sofa, table, desk, bed, futon, blanket, bed wear, pillow,
cushion, mat, partition, curtaln, table cloth or bed
cover.

25. An indoor environment regulating system
according to claim 1, which is used to regulate the
environment in a closed space where humans are active or
living, a closed space in which articles are stored or
exhibited, a closed space for breeding of animals or a
closed space for transport vehicles.

26. An environment regulating system according to
claim 25, wherein the closed space in which humans are
active or living is a closed space in a separate or
multiple dwelling house, an office, an educational
facility, a sports facility, a library or a shop.

27. An environment regulating system according to
claim 25, wherein the closed space in which articles are
stored or exhibited is a closed space in a warehouse, a
showcase cor an exhibition case.

28. An environment regulating system according %o
claim 25, wherein the transport vehicle is an automobile,

railway vehicle, ship or aircraft.



