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OEIG;IIL—J]E RELATED ART A di spl acehent ventilation system
is well known as an air- conditioning system capable

of reduci ngIHSPLAEGBMENT SMENRILATIONSYSIENE cupi ed
zone in an air-conditioned space and keeping a
confortabl e environnment even when tenperature of

i | o el . .
i spl acerent. BAGKSROSNDOE THE BOVENTIQN ot ure
slightly lower than roomtenperature i sds_uppl [ Ied at
I I d f in a |lower

lpﬁﬁtﬂ&%ﬁ@mﬁﬁmég 5522:, ag:jngm | utant such
as di ‘Tﬁqe]}'w:rer 2 efgﬁ?nﬁ"oﬁq‘éfeﬁgs kg atc{lggﬁ'céfrﬁegﬂq}eh'ti‘f&?&l system.

space’i’s ‘ca 0 an "upper par

2aDESGRIPITION OF Id4E RELATED ARRi rfl ow that is
gener teg_ when t he supﬁl {iﬁair i s heat edeﬁ a heat .
sourcg( isplacemente ventiatien pygteoments sw ékhowﬂhéis an air-

oG e e chpHECOITRANRE pRILFAR SRt of an
oEvapieat izonearid Basagrcchudidivniede space 28ndi ked¢piagmanicomfortable

Ventilation, ASHRAE Trans., 105(1999), pp, 308) that )
DU ODTRSNt Ve HheR termpeTaty af éﬁ)eﬁnﬁcs@wlx air is relatively high.

ITletﬁ'ié 'd?érﬁlﬁe?lﬁx)éﬁf SRNEIAYE YSterh St & Sdtehgaré}gﬂr?bﬂiﬁ{tly lower

ower om e Vi evvpm nts reduci ng unc _
thamfriooam dtemyperaturents stppliedt &d lows velpaity tbothe occupied zone

AT e S 0 R, M3 such s i
e pERIed e MCCONART ek By iee h e par of
heincongitioned wpadedbi na arisieg airflow thiae iki gmerWdlgﬂ V\Irjhen the

. di spl ilati t t, Rl ..
0B BuSe BSTTEI PGSt 50 ST, nioas: S hsting in
the'dRtpied Zopel PR Mbhmbﬁg%@Qnaé e feBAd mﬂ%ﬂ X., Chen, Q.,

space. Nevertheless, air in this zone 1s continubusly

apd Silstlesmant ThiK.t Rerfarmanep Evaluatéori and PedipadGuideline for
R RAGRT VAR, KSR AR SEhet n 0319990 pmei 08) et
vveg?]%im?fgﬁpgﬁtgﬂipgmguai@%cem&% veheil4tisR! S58HRhould be
regulated to 0.2 m/s or lower from the viewpoints of reducing uncomfortable
draft and preventing the heated rising airflow generated in the occupied zone
from being stirred. The displacement ventilation system ventilates the inside
of the air-conditioned space by discharging pollutant together with the
heated air from an exhaust port provided in a ceiling or the like.

With such a displacement ventilation system, a zone at high
temperature and with high pollutant concentration is formed in the upper part
in the air-conditioned space. Nevertheless, air in this zone is continuously
pushed out by the low-temperature air supplied into the air-conditioned
space, so that the high-temperature air with high pollutant concentration is

not stirred but exhausted. Thus, the displacement ventilation system is
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*@00002* Consolidated Specification as at 22 August

2006 2 beneficial in that the occupied
in the lower part in the air- conditi one@?‘%ggogt‘fégﬁfegﬂ;cgggg

mai ntai ned in a clean environnent and the occupi'e d

zone can be kept in a confortéble tenperature range

even if the tenperature of the supply air is not

bemsfeciall. inTthe, tHehecdupiedageneriiocuted iih aheolowstspan s the air-

5 expected as an aiy conditioni syst em capabl e, of
o tf%ﬂdg SBA? dy maintagedaty aosﬂmx eRyirenmentiapd the occupied
Cl ene teiel
2$50ah8d RBpELT ichmaBl BT BAESIRRL (ERFUAL G perature
of tﬁé suppleaipds wer hofwveedd. | Thﬁb tle@ﬁpbddﬂmerﬁantllatlon system is

head-| evel tenp ture to, for exa le, 3C.or |less
e{(pg@e A@-IMEaHoﬁ@W%ttl%lﬂlé&ﬁﬁtgm qapapie Q hraqaém& energy saving

r y of air under a
fESrEa R Gl Hbh VR & IRl con cupply ai ¢ and
exhauThigi dlS placdmént everitiation! aygemi enswies! X:Oﬁﬁ‘fdr@&blllty by
have to be posed in the air-conditioned space,

regulatiogs Gredif §na¢f pmqn t oafeleweb @emp%r@almorand Tead-level

PR oL, BRIt 91k 190 AR ARASR A ancarc

aad therefoveyitchas td ,opéhﬁe pwithud Elﬁntgel quantighaf ae@duhderma reduced

the occupigd. zone to the ceiling heat ed | Si
t@z.npﬁramre erence; betwssn supply aib ﬁ@érmam% aitof Thagefore, many

l%uﬁ'tr ?g ?@rhepfe #°BL d se?q‘ﬁet‘ﬁ%ral{ %ﬁﬁlﬁ&?ed ] space, and it

assocl ate source
1sfsfom¢tlmﬁes cdiffigulttgtoasecutiel atplage rfnirl ms’eulhngSthes anrl-dupply units.

oréq]h@etrh,%am ﬁleggo gtqrﬁtlgg)?ét:i&l: ]t@ﬁe w1tﬁosﬁeat source or
i?ogp i A pol it ik llff%cﬂdfg Qfﬁ'éﬁla{ﬁezbélgl;ﬁe&‘%ﬁe o the ceiling

arrrsupply ‘un securing | I nsta

ot ahe, heattdc mmgnmﬂemrso thadihen pobfutamt mnuan&dtmn of the

zone nd an |nprov ect dllutln ol Lut an
ssupked ik Ahd < sl e A Eh .w n é&ﬁles?@hé‘ﬁ@nt is not

aﬁ@ﬁg&?&i‘ v@i&? paOﬁ&é?t {fice2an el ddSSe Q{lgtcg Lg\il\% tpollutant is

ins for giving rotating conpon

anall; soi that eas ecaupantdnaydposdibhe suiffeal thei exposure to the highly
|n|t% of the air supply unit, thereby inproving a
Ib‘Pl'f §| & property of supply air (Japanese Patent

'_?EIE' II K@ER%“S{I&E direfistiices? With he 2BB8)of rdfliZiAYE Riofd compact
air supply unit for securing its installation place, reduced temperature
gradient of an occupied zone, and an improved effect of diluting pollutant in
the occupied zone, a displacement ventilation system has been proposed that
includes a plurality of guide fins for giving rotating components to blowout
air to increase an induced volume of air in the vicinity of the air supply unit,

thereby improving a diffusing property of supply air (Japanese Patent
Application Laid-open No. 2002-372268).

SUMMARY OF THE INVENTION

A displacement ventilation system diffuses supply air, to thereby
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A di spl acenent ventilation systemdi ffuses suppl y air,

to thereby Consolidated Specification ification
2006 3 enabling not only reduction in unco 95 f gust 2006
draft but also reduction in a vertical tenpera

di fference in an occupi ed zong, without any |ncrease
in facility cost. The present invention provides a )
ex@h‘tﬂmgmemlyvmdudtm on ursysifortable kdrafr boerlso reduction in a

t t.i bj. ect f th 1 5
VeTRREN (FIPOratuEe Sl FlaBeneeiinh Bn s wRied FoRe: IAtHCBR Byainstease in
fd@ﬂ[ c'o%tcaqq@ Z)r?genttgin‘(}e% oh gﬁbgfc{es H”Hfsi)légenﬂent ventilation
o S 0]

ting conp o su nduc
wénmvmlﬁ ﬁnrthdxylmpmvemauted ”ﬁhat ig)aiy isnaw m‘ujeclt od rthle present
yst ens and ich,has an inproved airfl ow at uatin

lwm Jo prevHiG ArdisPRcemen ventilat mm@fﬁtmnw J$ §epable of

abing fLpPhA° BDer B0 reeatiag AdfBoRYRise SIBpIPSH{ % Mhduce o

leﬁ'gEr casldinie @:feaheryuotheamtamdw aiisthay iheedwverttiondl hwstems and

a een heated and_has risen.in the air-conditioned
V‘Q’Bﬁb ast%nﬁpg%‘feég%lﬁﬂﬁw atfenyuating isAPeEFY: em i ncl udi ng:

2 ubpl iiddnlinfl @RS bleient R pRFIGED b &' diSplacement

nperature ai

ventiddtionw systemnihat performes l&dtdaﬁbnntpyemppﬂﬁngi Iowwt'errtperature
ls.to be bJown qut into the air- ond|t|o
ohiny anapirgumitionsd Shacqand erigsting Parieq afcfhal has been

et 8{ hb§e %'eh %Hp@hy aﬁgéén&ﬁfbr@dar%ﬁ@eatth%” displacement

equal angle re at lve ne per pend at t
ventidation stybtemunchmimgya qﬂutahtyrmif guiddd findithataare attached in an

aiﬁ%ﬂlaﬁladgﬁﬁg Fgenytestopris aide Byequldtniial Somponent to the
§5veféiﬁ ur @a roR8ldh & td B? BlBVﬁf ollsto t'l’\eaa{ir-%hﬂhtloned space,

|rect on e alr supply port Is equa
therpdaralt gmdeaﬁhm being arranged h'adfall)h erquidian faxis ofl théair supply

S AR ol oS e
pr (R ¥ 1@9&V&5Wrtb @nd'4 %%ﬁ@é‘lcfé} FihHEIfa'WélY d1sﬁ&%ﬁ coaxially with

e’ pl ural “gui ins for givin

thetait supplbopprrtersurtourzba pbmphmwtoé’rthe phixal gu:mle fmsd

each w th the i ndri cal nner Wa .
o 1 ol BTGt e denethef e innee Nall i AnERiab diregtion of the air
ﬁgﬁ;lggﬁg@ gén t@ggﬁll E@gg p%l?@o | tf" éh%il‘i“raglgﬂ'fgonfgd 'Wlﬁ&PBf ¥heP g(ﬁ&e fin in the
panl @hmoénbm oditthenaiy sbxpp&ly quotedThe mnentwail mauye ke made of an

su ort. 4n en_area natio of

?féf sgieaeriak Eotb R, i8R in PP RO ROsE Ry i afagzed i plurality,
f@&i@éd Wltﬁ'tﬁégﬂﬁfal [31Afle FPRANGINANS thé BStating component to

sup y port and a distance

the low-temperature air and each provided with the cylindrical inner wall

surrounding the periphery of the plural guide fins, and the guide fins in the

adjacent air supply ports may be slanted in opposite directions. Further, a

perforated plate may be disposed in front of the air supply port. In this case,

an open area ratio of the perforated plate is preferably 40% or higher.

Preferably, a diameter D of an opening of the air supply port and a distance

M from the air supply port to the perforated plate are set to satisfy a relation
of M/D = 0.07.
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Mfromthe air supply port to the perforated plate are

set to satisfy a relation of MD _ 0.07.
Specification as at 22 August 2006 4 Acc@% E%téfgﬁfﬁfgggg

the present invention, the cylindrical inner ma
formed to surround the peri phéry of the guide flns SO
that a larger nunber of the rotating conponents can

be gi Ae:nor«blmgheolmmtipeemtamnmtmn t/bte cdyllmirtcxal immer wall is
bI t t h
B64 10 SUSIOUIKNG DEIRRGTY T hibe Bae; e Sl B tatger number of
o Y S 8 AT 0 L g i '

be (h/lmwm)at htumrtéleaalr-co(nelmﬂwaeah rspace r@dmparerhmﬁea rcagde where no

il that v ofth [ ow  tenp a.tu.r
cHfindricahitner wollis BIiaeay; ALGRIiNgBach VoRHmBrot air in the air-

el SSEpant by LIRS 5456 BARLOR Mbperuare i
(mmramnnd:ntt eatpe) @anrbe dnhder stilt elarger, hso ghat velabity @fethe low-

ace. d |t|on IIutant even if not dischar
t@lﬁpsra&gm mrab %@pﬁ%ilt@aﬁ SpRCcE BB %eulckglyciowered

ahklsx'tgenep%fétﬁ}‘\é c&ﬂrbebgufwylélftr%?s dTh’fi“hiiﬁr ARk 1't D681 0 further

iclal over conven |ona di spl acenen
reduce Iaatwemcaslyeamperaltmm daffetereceain the umiqondmbneérspace In

t B, F DESCRI PTI
AP RGEORETty GvenLit, DAL FAEPRATERACID o Sl fiom the occupied
C t S is . .
28 B 2§n‘oo gied Risteg flow; 2 be| difihel©THE, Bt ifjfention is

hemeficialooven cenverftional adlspkatnpmqntwenulaﬁbm systems am that the air

enI E‘@\ croEé sectional view taken along the Z-Z line
%"RPYZ it V’Qrﬁcﬁﬁgﬁféct ive view of an air

supply port in which guide fins are attached so as to
give rotating conponents in an anticlockw se direction
25 to | ow t BBREFBESCRIPTHAN QFIHE DRAMANGSdoor
side of an air- conditioned space; FIG 5 is a

perspective view of an air supply port in which guide

fins }iﬂf(? 3t {2 eeheMatie b‘l’o%vﬁag‘g&f\}v_ﬁt t@%&%ﬁ%@”ﬁnaﬁplacemem

in a ockwi se direction to nﬁeraturea
véndilatioavestémaccotdingrtdcar esibwelindent lof the present invention;

alr- C%t 5 208 FrordVi8RASE an air supply unit;

FIG. 3 is an enlarged cross-sectional view taken along the Z-Z line in
FIG. 2;

FIG. 4 is a perspective view of an air supply port in which guide fins
are attached so as to give rotating components in an anticlockwise direction
to low-temperature air when viewed from an indoor side of an air-
conditioned space;

FIG. 5 is a perspective view of an air supply port in which guide fins
are attached so as to give rotating components in a clockwise direction to the
low-temperature air when viewed from the indoor side of the air-conditioned
space;

FIG. 6 is an explanatory view of air supply ports, the rotating
components of the low-temperature air blown out from the adjacent air
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FIG 6 is an explanatory view of air supply ports, the
rotating conponents of the | owtenperat [¢ P
out fromthe adjacent air Consolidated Sg%(gqs t%gtn i%ﬁ&':tcgggg
as at 22 August 2006 5 supplg ports being in opposn?lé
rotation directions; FIG 7 i3% an explanatory view of

air supply ports, the rotating conponents of the
supplyt pobe batng i appositewotation directions; adj acent air
suppl ords. being ip the sane rotation dijection; .5 .
Fle BIGL L isoRpl Swalialont dupsr of riro appPl RtS, the, gotating
j t r ) ripil ;
c{)) R efts cﬁgﬁ%’%w-gefrﬁgefaggjré A (10TET Hud" frofh Mthid ngr%:ent air

rom-t vertic acent air supply ports
supelyl ports belng muthecsameaiotatsapdingctions s both  being in
OppOS] rotation directions;. FIG.9.is a graph .
Show RO BhabnexplAAtaRY \iePodf pirc AR Worts.1ghe rotating
i ORFf 1@l i t b r ol :

cFRiriichs 201 el MEwitcTAACAuld ATt SRV oft PRot, Mlie vertically
adjacent iain supplji pdrts and itheelateratlyoadidsent apesuppty yports both
of the gui d.% fifgli' and. i n.a conventional displacenent

bging 11y gPpgsite Lo@tion GiresdonSisuch a cylinder; FIG 10

Is a 9"1@9!? fshe?:%ﬂéh RAWWIABIHAW AL hakREuAL ArSvel¥Bit§ Thanges in
is 15 nade di Ionless™wth a tenperature
coifelatiemcto bhe vdistancep fitomathe amd supphaustit dinr the displacement

VBB 9t ot i feioh 3R it el prounds a
I{eE@Hgng&”ihé QURRS RS BV &bdrVRntiotal RelgslathieRt Wentilation

i phery~of the guide fins an
systere without suchi 3 pyHodernt ventil ati on system wi t hout

h l'inder:; 20 FI 11 i hpowi h . .
cort o FIR oL O 08! 4ok Showtng thdly EOIRER et which is
madé dimensisifleds W“tﬁ%'ﬂé&;‘}\l’@\gra}tﬁﬁe REffepdifdey betweée S?‘?Fg? air and

fins and average airfl ov eomtgf./ when the flow o
exthaustairpehangeeimcarrelation te thedistanoe frams their supply unit in

(B SR R BRIk PR T Breschf bRl avhich the
dyImdRe JurbehdL thé :g)[eg%qeg? &f fite ghide TR a6 il fid @8nventional

vel ocity when the e of t ow-tenperature air
displacemarg/ventitatipn sgstem avithetrsuwhomicyinder r esul t

oDt s M 1P B SE bl ERARSY Bt 8 tength of o
cylindrical inner wall (cylinder) surrounding the periphery of the guide fins
and average airflow velocity when the flow rate of the low-temperature air is
90 m*/h;

FIG. 12 is a graph showing the correlation between the length of the
cylindrical inner wall (cylinder) surrounding the periphery of the guide fins
and average airflow velocity when the flow rate of the low-temperature air is
150 m3/h;

FIG. 13 is a graph showing the result obtained when noise generation
is compared, with a material of the cylinder being varied;

FIG. 14 is an explanatory view of an embodiment of the present
invention where a perforated plate having a large number of ventilation holes
is disposed in front of a front face of the air supply unit to be parallel to the
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30 FIG 14 is an explanatory view of an enbodi ment of

the present invention where a perforat egc SBlid é@gbé@fication
a large nunber of ventilation holes is |sp8§gfs iﬂugust2006
front of a front face of the air supply unit o%e

paral l el to the Consolidated &pecification as at 22
August 2006 6 front face; FIG 15 is a graph show ng
friome faed;r el ati on between an open area ratio (an area
of the_yentilation hqgles) of the perforated plate and .
the nElImlimis \aegrapht%%mgq@el enirelatiparhatwesnan open area ratio

6 st 0 R B BB e A i
velauiey efithe loav-temiperatureladgi ty of the |owtenperature

air; ElG 17 is an explanpatory view of an enbodi nent
i n whFé@. dAds acgraphushowing he pewelation betaveemthe distance from

ch2E, Sl R b P nd S S iy of e
1¢Waﬁenq§@afmraiﬁg_ by punchi ng out a Ci r_cul ar f! at
pl at ei: FIG_19 is a plane view of an air-conditioned

space Fi&e ol Hi 8 gan oexplangierypveewr of e gmeediment in which the
e DL 58 BB, ek ok o M SR e s
stifficiens bpicknessit at es of air-conditi oni ng operation

when _the anpl e of the present inventign and the
conp aﬂa- vié( el8a ApPEESPECtiyey veew cofgtda; fins thatiares farmed by

| conpari ng the exanple of the
P%‘%%?’eégﬁpﬁﬁﬁéﬁ?‘fjgﬁ‘?gg%et he conparative exanples 1, 2
regar ®IGY Meis agplanetvwiepe ofitan girdiciditibnéd apacatactoRding to an

poi nt; F 22 is a graph shqQqwing air, velocit
eaﬁagmlmtjtﬁ%‘@rp@tse%lwegm% and momparative exagnples 1, 2, and shows
' WY j [ j ion at a B point; FIG
tﬁ%%ﬁ%egéé\n&h&s@g&mr@ﬁaﬁd %(?epglti ty distribution at a C
poi nt _;th{ﬁ_;ﬂ) (2 aaﬁlﬁls %how!ira% fstatgf)\gf rm;ré@bhdi/t@d)@i@ﬂgawperation when
istributiop . at the D, point; is a grap
tgﬁcﬁmwﬂeéaﬂthespmse@& ip¥ention andgthesorgpamarive axamples 1, 2 are

@m ace 1 m above the floor at the D point; FIG 27
'S galgrdéph showi ng concentration distribution of

tracerFI§as21 is a graph showing results of comparing the example of the
present invention and the comparative examples 1, 2 regarding vertical
temperature distributions at a D point;

FIG. 22 is a graph showing air velocity distribution at an A point;

FIG. 23 is a graph showing air velocity distribution at a B point;

FIG. 24 is a graph showing air velocity distribution at a C point;

FIG. 25 is a graph showing air velocity distribution at the D point;

FIG. 26 is a graph showing results of comparison regarding PMV and
SET* at a place 1 m above the floor at the D point;

FIG. 27 is a graph showing concentration distribution of tracer gas,
which is made dimensionless with concentration at an exhaust port, at the A
point when the tracer gas is discharged from a machine H3 as a heat source;

FIG. 28 is a graph showing concentration distribution of tracer gas,
which is made dimensionless with concentration at the exhaust port, at the C
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which is made di mensionless with concentrati on at an

exhaust port, at the A 30 point when th ; ——
is discharged froma machine H3 as a hea?@r%?ﬁ%;féﬁg&cgggg
28 is a graph show ng concentration distribution o

tracer gas, which is made di fensionl ess with

concentration at the exhaust port, at the C

poimts oihedatiedtrapet idasc iy disthaggeditfr@d thegusdclidfOGH37as the heat
poi nt when the tracer gas is discharged fromthe
SQEE®: ne H3 as the heat source; FIG 29 is a graph

i ent PG A BiRehEr B E8RE o ISFIbARR of fgacer eas,

veiohus tmady dimehsiondeds withpeomdenthigtion dethe egleaudqsort,sat the D
di,scharged fromthe machj, ne as. the heat source;

. I_B . )
poit wien the: tigcgprgasm swidischasged freny tha naachineptid as the heat
sgg %er_acer gas, which is made di nensionless with
F€ntration at the exhaust port, at the A point

when FI6. 3eieh graph §h®i¢v$ﬁ%@bﬂ_eénﬂ‘raﬁﬁh&1iﬁtrﬂﬁ@tidn rof tracer gas,
above the flopor at 10 the poi nt where no heat

bighds raade dimensionless wathhconegraiswahthe exhaust port, at the A

Ao
rRHE Sehier P bhs.Ty it helealt B, Pies | LGt the floor at
theB ﬁoﬁit wheretho beatsoufuenetibts;t racer gas is

di scharged. fromthe place.,1 m above the f| ool[) at ttge
B poi Atttk és Bogrankt shewing concsntyation distsibutionsoftracer gas,
SHRH iR WGrRORERIERS W chhStalion 8 the skAGS port, at the C

pdint kehetxiheusacerogds isﬁlist:har%bd ﬁohnthel\fglﬁcet hen tabaverthe floor at
tg}tzgsBls,dls harged fromthe place 1 mabove the floor
PeeniBVEsre RO SOHECeRIStSour ce exists; and FI G

33 is r | i IS pert i C

20 t o SFarnuts TRt SRR, CRbch B ARFKAHh G tracer gas,
whéich sumadg ditensienless svith €onsestration atdke @xtaast pow, at the D
rate of air conditioping air is.set to 4000 nB/h In

peint when e Hacemgan il fromthe plage1 an shpve the floor at
TAl T ON 25 Hereinafter,

e el e Bt s obres el T vent on w11 be

descriPHE. 83 his ehergmaph tshdviimgdr compgsisoirl @esdlts Soa vertical

schemati c %,ockl? diagramto descri ge zi))di spl acenent )

teanpeTatneo lislrabution " pedvedg ato the D point when supply air

temperature is set to 30°C and a flow rate of air conditioning air is set to

4000 m*/h in heating operation under outdoor temperature of 10°.
DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, preferred embodiments of the present invention will be
described with reference to the drawings. FIG. 1 is a schematic block
diagram to describe a displacement ventilation system 1 according to an
embodiment of the present invention.

An air-conditioned space 10 is, for example, an office room, a
computer room, a guest room, a banquet hall, a game hall, a printing room, a

hospital room, a lavatory, a kitchen, a machine room, a boiler room, a factory,
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enbodi nent of the present invention. 30 An

air-conditioned space 10 is, for exanple, CéHLoR Jt ecification
room a conputer room a guest room a banqgg %@ﬁﬁ

gust 2006
a gane hall, a printing room a hospital room a
| avatory, a kitchen, a nachin® room a boiler room a
factory, Consoli dat ed Specification as at 22 August

o2 @Ré likk, end e denkgrcatit biysa dwibngaheflody, andeidéwslls.a In the
floo andS|de Il s. Inthg exanp e shown in FIG, 1,
exaraple showngin ElGnp) therg igefareex ampl&s azpersan khas agheat source

1ﬂélﬁpac§:bo&@‘f€<? 'c)z‘g)gl ZPfefoﬁ]ne o' qo%rgadfﬁ\fﬁrth? az[lfi-goﬁdm@ned space

space I'T Su

101 oXirdsspply po%t@}/ieff ap%pto@i‘dedgm SIIdtwr?@I%art fdfg’fr§e %dywbil (right
alr-congditi oned space I n e araw n In

Skdf%og he aireandidenad swag d g, t%@r@rawmgb dr/| i, thgrair-conditioned

SER21! RSBty B S5 pbR i BIRicR5h b partof he

silewill ur7eiothe Hﬁ-@d)rﬁdlﬁdﬂkﬂy?ndé@fm Thewtrlichiffe of the air supply
descri bed in detail |ater air supply unit 20 is

ppr&svlijé‘a be deseubedriacdetaildlatery Aneaircivpplpamit 20 isnprovided

of & taes Sde i\ e oERAY of MAEESHAPTE 0tfhs Msighyftitioned

spﬁcé 0, wdtldaviebht facen?] tthere’ijffbeiﬁg dxipossédostbadewkd. part of the
FIG 2, dn the front fTace 21 of the air

%h@%rﬁfthfcﬂlfﬁ%l 1Heped 8Bae® Ohe | over part of the

si de f t r

pl ur\g?1 ct rc ar Iglﬁa%’ul c&{&d%épfwg g?g%%%r%gnswy unit 20 thus

elprsediftb thandwee rpart alflthe sid:'evkzai\l\flﬂe@ﬁ&mam@ommoﬁéd space 10,

dfromoutdoor air OA taken into air
ﬁ% ufa ofigeulay i supply inouts &5¢are mang@@ Eat;ﬂraﬂytarzbvemcally

h
DA SR S Ao MR SNSGP DN Sich o an i

conaitigneo?? ds sﬁFpWeddb the diosupply onit 30 fzraoan a’rilas&plily duct 23.
toward the occ

‘i’fith ans %%{JPEH%E? tfp“anWhﬁmmatm 2AORH IS l%g@m e plural air
BT} o 1A RSt L LER, o 3 GET iy it 20,
tpwzxidahe tdmeupmd renpdianuthe IBWer%n ﬁnt}m air-cotijitipnédspace 10.

sendln the prqduced.,l owte ture air Alnt
& aiT-congifienan égewﬁg%% 8 CQUlFbigh adea dfiltex &ast yphown) for

SHolng ekl 4 OAPE Yt (0o RTBeBRIRIUSA; n s

gipplygfanof3t sendingotip peadsced lbmtdmpeltaeumeam e iato the air-

SA |ch|sto bIo ut into the, ai d|t|o.ned
@%ﬁ@ opgd shacs; I the arr suppliduct 4 epd e air spply unit
and SO on.

As shown in FIG. 3, a plurality of guide fins 30 for giving rotating
components to the low-temperature air SA which is to be blown out into the
air-conditioned space 10 are fixed in each of the air supply ports 15. A
supporting member 31 is disposed on an axis 15' of each of the air supply
ports 15, and the plural guide fins 30 are attached to the supporting member
31 at substantially equal intervals, so that the plural guide fins 30 are radially
arranged around the axis 15' of the air supply port 15.

The plural guide fins 30 are slanted at an equal angle relative to a
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supporting nenber 31 is disposed on an axis 15 of

each of the air supply ports 15, and th d P dec
fins 30 are attached to the supporting n:cn@eng ec"gi{j S'fgggg
substantially equal intervals, so that the p ura?

guide fins 30 are radially afranged around the axis

15" of the air supply port 15. The plural guide fins

Bheaffor exanipdd, the fronedaed 24rsf ther ik au 0aite20) perpendicular
pConeg({)I i dat ecFlSpeci,fi cation as_at_22 Aggll?;t 2006) pgrp

totheaxis bp' ek shprir supplyrperitlF.add(m ¥ andillsad rare explanatory

VPO oY thP Stastihe BEERERE Y lide thd 3 4L fog Janfine Fifection of
the ewidoffinh80sirmMIGiot and! #mtdh FI@. guake og)'g@éitSQo éa¢h other.
the, slanting direction of  the guide fins in FIG 4

Speaifically,i i K. shathe ogwidlsi fins 30aen slaméed s that rotating

oGBS i RoCldSiotier dEeoa it difed Jorfife B teftperature
aili Sectipichaiset@ibeeblowntdig from tRERAf %hpph( port 13Ainto the air-
which is to be blow out fromthe air supply, port 15 .
condyieoned space cldhawheanthe ﬁméefa@g,zmn&mnf sepply unit 20 is

Vig80 ofl gh RcBkE PRt oHRdiGondd Sl P TIATIG. 5, on
the othlerlRand\ethet feidettamsi30tdre shantdd do that 0tatiep sbapornts in a

o that rotating conponents in a clockw se directjon .
eéc\gmeedlrﬁ@tlpaearpowﬁan@eam fn\@-tsmpemmmiam SA whidbeis to be

t i I i Nt oy
BT ot frof thé e Subply Wt £ lto' ¢ HifckiiGitigneg space 10,
Wlfjlm ahe fsonp face_umtoﬂgld sirvd Oyl 121}310%9 hﬁlvieWéJ%) rfromij’dﬁ* indoor
of the air-congitioned space 10’ e slanted guide
e ébeatrecem&lél%@ %qqcyalé}.t ached around the
SUPPOFy er. i Wen [t
TP o SRR guide inESY e s HaligIf Metadtd Bround the
s'umiofﬁngfmbhﬁ)mgi 31 sinp@k%h of itge 2Air ]tcs@pplyi l;idm 18| ][SO that the low-
suppl y ports an he forced to w gl ong surfaces
tsmnqsettgeia@ésh hiown trop e;;aglﬂerfgtl Perad guppf)éuantrZO toward the
LB r ' :
At RAALP OIS 1P pah be Rirked81Fw 41885 Sh et of’the guide fins 30
when gassing tieralighetiieé air supplydbortbd 5axiln this nadrmhes] vied rotating
to the |l owtenperature ai,r SA which is. to ?(%v,bl own out
¢QIRPNRRtSAN ﬁgeu%l,gciwgﬁ refgopo%&gp apticlockwise direction around
g Ny ] ; d )
SRR BB, KRy gL, ATGIRER R b Mown ou
frent thmbirysupplypoets 159taward thenairfcorelitiohedispdoer Osi de
face formng.the air- 25 conditioned space 10) 21 of
Lhe ai ASQRISIQUTTH; d€ssabeghde ilurd), air, RPAK ke doare laterally
%1{1% \?fm@rtgﬁatﬂl}h GrrafWel SHRAE FroMterade (1R Y G ills th P6rming the air-
conditioned space 10) 21 of the air supply unit 20, and the rotating
components given to the low-temperature air SA which is to be blown out
from the adjacent air supply ports 15 are in opposite rotation directions. To
explain this, vertically arranged four air supply ports 15a, 15b, 15¢, 15d as
shown in, for instance, FIG. 6 will be taken as an example. The guide fins
30 in the top air supply port 15a and the third air supply port 15¢ from the
top are slanted in the direction as described in FIG. 4. This means that, when

the front face 21 of the air supply unit 20 is viewed from the indoor side of
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fromthe adjacent air supply ports 15 are in opposite

rotation directions. To explain this, v ' e t"
arranged four air supply ports 15a, 15b, e?@csgﬁgééga%;ﬂ:f%gg
shown in, for instance, FIG 6 will be taken as an
exanpl e. The guide fins 30 300in the top air supply

port 15a and the third air supply port 15c fromthe
tHeopira¢cenditianeddspavet h@, the kewitemmagaties it 1S fg'iVexEltEve rotating
4, This npans that, en the front, face 21 of the air
CQMpONnthIn ﬂmanaclxﬂcg%@ae dizaetionels bleyar oyt Sonathese air supply
j e i L [ 0 .
PS4 I30OREE AhER1 08, 8 gilac Bt pE0 ROy supply
pgﬁ QSbeﬁronmh% l(tbptalntb the}::cfﬁnﬁt{hﬁairssupplyhponrﬁ(t|fﬁ$1%<1V\ﬂfei‘top are
irection is, blown ou rgmihese air supply ports
slante 1136?1%;“@%%@ emﬁ:ﬁd th&'1§ui Je Fhisgngans ghatyevhen the
1" I t. .
FRATIREe 21 oF 8 AR A FvIE0ed SR he R sie of the
airrcdiditidinedc space alﬂ(),dﬁ%rlbb.&t’empeﬁtﬁe 2ir BAs Fi‘ﬂ%@ﬁf\ihe rotating
that, when the éfﬂr nt, f?dcie 21 of, the air supply unit |,
compananteadiie: slacknese disestian de bpwrheut from these air supply
o di tion 0 . ¢ :
PR LSS THERE fhsehiut AobRTREFRL ISR 156 1w out he
lowrteoiperature dirdSA givierf thierotatisy sbmpomenty i ite rotati
15b,. 1p5d. Thus, thegadj acent air supply p rt;n%p&igbmalon
difestions, The saipe anpliasiota ediacent sieAlgpls portsel 5b, 15¢ and to
' W"%“Pﬂéﬁ ' ppsjte rotation directions.
tﬁ'ﬁga&a\c%%t%pp [ sg}&iorttﬂégg’djpg%’ent air supply ports 15b,
15c aﬁ@@ﬁcal’fﬁf iafd}/axt_iaaall}faiarrmg@ril f%m?airssﬂﬁp],y pEttls 15a', 15b,
0 SR it S5 1 e, 8 SR e rotaring
gt | oMY A6 QL At iong -

CHbOAS A el 1R BB G  Hl in F1G, 7 ey ll low
dutGthe lowdgmpleratorevairuS A hgiverwthe mpetatingr eomporiéhts in the

AR HSS rRFRIEK AR BSHGRAMDH Foltow) int G o), the low-
R S ISHAR I S DG TLB-pperacre
air 845 ipplfsepbetwadmthaait supplyi port Uil gndahe alﬁ‘s\'lﬁapl&Oport 150",
AR b3 BB ol e ok 1L Bl petween e
GESuphy POPPL SRR LS oGS LRARERIN e roting
domponertsadf thedpmy-temperatutdair SISBlowibout fion the air supply
ST S0 U e T S, V0n L1,

‘f’gi’;h O tRe PStHer OWENQY twhéR MHd & otting UBBInpoRBhts of the low-
temperature air SA which is to be blown out from the air supply ports 15a,
15b, 15¢, 15d are alternately in opposite rotation directions as described in
FIG. 6, the blown out low-temperature air SA is in the same direction
between the air supply port 15a and the air supply port 15b, between the air
supply port 15b and the air supply port 15c, and between the air supply port
15¢ and the air supply port 15d, so that the rotating components of the low-
temperature air SA blown out from the air supply ports 15a, 15b, 15¢, 15d

are not offset by one another but mutually promote rotating motions thereof.
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15b, 15c, 15d are alternately in opposite rotation

directions as described in FIG 6, the |

| ow-tenperature air SAis in the sane direc 1 nééatiegiﬁgilgtcgggg
between the air supply port 15a and the air su ?

port 15b, between the air subply port 15b and the air

supply port 15c, and between the air supply port 30

~15c aﬂ"dhet belation anmmlgytlm@r\terhﬁdll sarrhhgeéd tdie sxrpirﬁlwpm‘ts 15 is

l o t enperature, ai,r SA b] o ut

deseAbedan }Iﬁ sé Sﬂg)“g&ersggpaevws ly des,crlbpﬂjm Hi@- Rothe plural
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aft Sy B éﬂZé@%ﬁ@%@% afld MEeraly Rl TR A face 21 of
tbPngustSquﬂﬁ ufit Z0e dal ausgmms mehheshwvﬁb I1@1<’:I|Itzllllecli drgwmg, the
ran Ir s arts i S cribed in

ﬁ{m)?r\geﬁlreg&mpﬁg#p %ésftyd@eﬁm |3l9eH1'Q Aded dn © e rméecm\m air supply
pRits, F3neYsdtld Thatang" fouifihl @ﬁ#lbx{l?ﬁ‘@aéf’t@%# teppqrature air
S20.blow fout frobe cheevdrticabiynadjacehe adr avwp }:Idm 35 are in the

sl anti ng dj.rect.i ons of thﬁ0 U|def|ns 30 rowde in

opposHesiatationisggtionsyas shopay i H6. £.¢ Qi the @thersthe slanting
t
dgfk%tfo‘?fsaéf ﬂ%oglﬁ 0ﬁ§g r3:b| gf'c?\flﬁ‘éd alﬂacen : g &i\é% gbrf%ldpp@%orts 15
aperset séthat ¢he rotating compentnats of thie hrwetenqxetrame ais SA blown
sho FIL.G 8]#&!3 .t he ot,her, he sl ang
é@m the lgers EAtr3iRnSupp qbrrmﬁjé 31§ imthe same rotation

fftive air supply ports 15 10 are set so that the
rotating conponents of the |owtenperature air SA

bl own A® Bhofmnm Fh&. Banaydidderad] icfineddorsustpid/a periphery of

e piheal ghide dns Bﬁeat%ﬁlqcﬁ if16ah of the aib gHaply ports 15. The
(@ﬁlfrhdggg%’ Ohttathiéd Bl ¥h8h (ﬁ‘{hgiqgf s{llﬁgﬁpggﬁts qN&egith rhéwzams of the

e alr supply ports cyl’nder
c)dlratdraaﬁematchlagcﬂleofaxi91d5él0f sheppliy sppplys port 14i.t HThe inside

Feateler of g 5 itler Yol fehsianiAllyraHa 'giﬂi? opftide diameter
(gﬁ/'thé‘d;‘}l'hélz gll?%e sswtaﬁ%geh' eéagg' of ¢hb ﬁr%mgcﬁons 15.

anet'er ur al qgui fins attached
Atcotdingly, supatly q&dhesaltfsupptkqunﬂs ngl, theioutengeriphery of the

phErbebidh BBsACS shrodided By A bindyvall ¥ hoiindiical Jgner wall
3TN 'tH @hé Eﬁs tHEPESE fﬁ%’tél}mgz'thw &s 18€o ﬁiéaﬁ @ﬁi)@;’y pert 15) of the

mat c e axl s he air supp y port
cyiendmy Zn dehergforeTheshbwrein #Gs Wband iIFIGr15.thé lemdtemperature

oWte ur e air be bl

firc3 oo b loBeh i Raaihes ineiridifioneh spec 1L ol ghe inside of

teaid sfupiﬂ? Rt EO'thr(?&gH O aahsipslyports UBRYassES A Thé Tylinders
asses in the cylinders

2 attached in the respective air supply ports 15. At this time, the low-

temperature air SA flows along the surfaces of the guide fins 30 in each of

the cylinders 32, so that the low-temperature air SA is forcibly given the

rotating components in the clockwise direction or the anticlockwise direction.

Here, as shown in FIG. 3, in each of the air supply ports 15, a length

L of the cylinder 32 in the direction along the axis 15' of the air supply port

15 is set equal to or larger than a half of a width | of the guide fin 30 also in

the direction along the axis 15' of the air supply port 15. Accordingly, the
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25 32 attached in the respective air supply ports 15.

At this time, the low tenperature air P
the surfaces of the guide fins 30 in eacﬁséﬂ;g%& ﬁﬁﬁi‘:ﬁgggg
cylinders 32, so that the [owtenperature air

forcibly given the rotating lonponents in the
cl ockwi se direction or the anticl ockwi se direction.

pélipheryasf ahteast arhatf ﬁorﬁonidr raecd ofthé ddth I of m}p@ Igsalde fins 30
ports, 15,, a | engt e cylinder 32

imfhe diregHon) aiﬁggtt g al §151&>f aiksuBply ggﬁpig 1§ éufrounded by
tlg)t?Slrﬁeés\g%lll ?@uﬁf tﬁeg@ﬂ;phé’{ g8r Nﬁfbntéﬁlrt HRlhe %&a@g% gpﬁwjn in FIG.

ectron a

3?}51'16 léﬁgthOL tbﬁeh@lc?'lmdﬁpﬁﬂ poset 361l longer dhay |the Whﬂh ] of the

peC| i cation 22 August 2006
q %ﬁ,oan thyethe pgriphery ;Qfa ﬁneowh@ Ic ﬁemoréfoftﬁh@ width 1 of

3?% iy 230 ¥k el g B 19 SRR SGBRy port 15

I'S surroun

idyurrbhaded by thechhed svadl 3Bi“c6ft¢m|cylﬂﬂfer32 Note that in
t he exanmpl e shown in_FIG t he Ieng,th

th
cyl i nds shownsinsBiGsi; pn méwglét dugh Al tm@h\v,dlagmezshaust fan 40

e e Y5 Y [ o e i
cbhdtlttﬁom@@Sp@d:e 200 ﬁb’xﬂh’&nssthﬁlct@e air $th mg : ﬂ'%@@%yer part of the
or IS, sSUrro
aégrppnétsrorwi Sp&cesiﬁv&ea Reﬁtedebin E%gpfgmbpn@ body, OA
SRR AR e B SHRUNIS 10) cxhd
abGexiraudt antEActhwagle tho exhaust dinitsd bto the ousidai r
of, the air- ond| tigned, s

st ayl e r art
10" IR WeAidBlas e ventiiBtion SysTam bk Pyt ABOve, the air

41954127 Soghfes DGR 168 e B SN ORIRA in
eﬁt—fwmiﬁtldmat 2211n1t@ ttllb ealmmdd&oneag mgee diGs ﬁmghethe gir supply
nt t t .
%fmpiiai{g? Y Ai0E 2o o0 U1a AE SURBIY RS Aour WHFR passing
o BEE MEPr Shprls pdid I e, | oW RknfiRrafiig p%F"SAd%%%S“ in the
Adindédre3 2iattasheap ity each of2he aamsluplhbf pumts 46GppA Y thisitime, the low-

EBTERE 3 34 oS SloRgshEes itacaOf e BRI iy 30 Thside the
ﬁ}l‘iﬁ’&ﬁ@ﬂl i %«gl 98, 56%ha¥ theSl Jtéém@?f‘étﬁrelﬁ r SA 1E %&1bly given

tehperature air ows al ong t
ther fretaetmg)fcminpomntdeuf ithe Glockvaiseedireetion yor thbie i amhclockwme

i,nner. wal so that the ] owt erature air
dRctiony iﬂiﬁﬁ e ot Pt IOREAPerAtR eir SA%is supplied
flonit K af <l 9t;io<i>fs P3 i RPHRYir AoidittoRed sPadegb! 2.
nthis rmn the rotating lowtenperature air SAis

suppl i bl this case the periphery of the guide fins 30 is surrounded by the
cylindrical inner wall 33 in each of the air supply ports 15, so that it is
ensured that the low-temperature air SA which is to be supplied from each of
the air supply ports 15 into the air-conditioned space 10 is given stronger
rotating components, compared with a case where the cylinder 32 (inner wall
33) is not provided.

Then, when the rotating low-temperature air SA is supplied into the

air-conditioned space 10 from the air supply ports 15, an inducing action
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fromthe air supply ports 15 into the air-conditioned

space 10. 25 In this case, the peri phery Bﬁb%t&u ification
fins 30 is surrounded by the cylindrical mgggt i gust 2006

33 in each of the air supply ports 15, so tha
ensured that the Iow—ten‘peratl@lre air SAwhich is to be
supplied fromeach of the air supply ports 15 into

wbhles,ass -thahdit iwrthd apéumlcﬁﬁonedgspaee 0 rlermellilced by the low-
rotati ng co rlﬂints co ared w case where
temperatie Ap SA bhewn,@uy I gmtb%}alr %umﬂy Hﬂrbwaéa mtpr-rértogether

i3 R DI WERn R AEPEh Al Sftai v sholF Bl yff roving
theoldve-tdmpegature airc SAgbaswh wut@oap thelairefipply ports 15 has been
Specification as at 22 August 2006 13 works, so that

gizien the rofetiagrcompanentssamnds peeerdinglys a viebwee ofyairHa the air-

oo SR 10 s BY W, Rkt PRl B S Chtrainment

ralieoplincrsusss. ve@bné@}u@ﬂl ybdased loahevé lawv t&f conservation of
dr aw ng t he ture air SA bl own out from

mqmemum,st}mowiqﬁm of the aw-twapertyre, 8l dAelowers: immediately

GBI SO T, o @ 7 (P

Icgw t Efepe) [ ieémpgnaog lﬁ‘t\v%eﬁnt the msfenWhefatheo etlphéﬁjiéf she guide
nsequently, sea on aw _or conse i on, of
fimsrdih ds sprionaded) by ithg Cdﬂlﬂfit@aldﬂﬂﬁéw?é[ 38utcylimnder §R) and the

A ST Rt 2 €k pis B Pl IO AR of
guide dirih80psy opbrrhasoled hte 1@@! fisllowins fﬁﬁhngs lSpe%lﬁcally, the
c%%%ai%ﬁ&??s%@% Bogts L ereachiuiibyg draaetes = = S4omm were provided
Prl‘QVB dﬁhteszﬁn{ ?ﬁc@?rl' ﬁ{b‘iwé}it of Otd']ﬁ‘l V%Htﬁe= 10.85n¥Bf the air

ng frndi
sGpply ﬁnﬁalﬂ),yand tiee guide ﬁhaB(hwerelamichedqnt cachSoftiehair supply

W th diameter D = 94 wer ided 15 at 1

ég lﬁﬁt% étrppwﬁ w&%cyﬁeﬁ o2 :sm“rgum&n& tfhehperlphery of

r
t@%gﬁe@%q& t ache Eh%§g§c é/utlfj{}l & lgncrléigg%b?y po r? attéfgsregardmg
how alﬁ’lqswate]oeltw(ﬂ'ke h’faxlm,dmnzde IVeBo'blqu in dhmdlrn@ﬁdleioned space
e her of the ide fins E_ H

ﬁl/ poSItion a,given Gigsanes apag pH) ﬂ't? RB %ﬁer e air supply
uthit 9@2&%‘1 S?QE i rP@thgBr Vﬁ{eoﬂigtﬂnééqﬁto?ﬁ‘ the flr(\)/nt face 21 of the

alr-con oned space P05t & position a
aii supptye wpar20.f rie trbsults showmdr PIGoH Wreee abtained from the

BPaRsey r RS T (So0AE S BUCBRER Huere, Gomapiad, regarding

?‘%e:rneﬁﬁe béffed it the hiinFAM altemhSeratureedifd SBHFYSY temperature,
which was made dimensionless with a temperature difference between
supply air and exhaust air, in correlation to the distance from the front face
21 of the air supply unit 20. The results shown in FIG. 10 were obtained
from the comparison. Note that the minimum dimensionless air temperature
which is taken on the vertical axis in FIG. 10 can be expressed by the
following equation.

minimum dimensionless air temperature Tg* = (Tr =Ts)/(Tg — Ts)

Tr: minimum foot-level temperature, Ts: supply air temperature, Tg:
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conpari son. Further, the sane structures were conpared
regarding a difference between the m ni hdr ted Specification
tenperature and supply air tenperature, 2 qust 2006
made di nensionless with a tenperature differ

between supply air and exhaudt air, in correl atl on to

the distance fromthe front face 21 of the air supply
e)dmastaﬂ-teﬁlqgemml ts shown in FIG 10 were obtai ned

fromthe conparis e that the m_,njmm

di menkinas kegn ﬁ@ﬂﬁf@ﬁﬁéilat when the peripkeryapb the guide fins 30 is

sx}(ﬁﬁﬁi&@m@(lrl] &%E‘ﬁ% llﬁhgpna%&nﬁw %‘ pigﬁ D gge gi‘?gé?ﬁ in¥ention, the

airélome valovisy ('ff:fhc—‘ld\'wrl“'temwm(ﬁ& air $A) bldwn Buti i the air supply
foot -l evel, tenperature, supply air tenperature

ports dpnBediatelye desssres | Kennahds the pemperpture 2066the  low-

tepEFoERE i A PIEGC , f losllBRi 208 TL aUACRRY i On the

othertiand; wherdthe eylihdere3 2 Wahbt ?Eo@ﬁie ﬂdhb €0 RhévPeh structure of

i nvention, the airflow vel oci t he

theyperiwhssy Qfuthe guidesding 30 aui(the devttempenatargopity it the air

Sﬁﬁéfys phfF R Blin E BITRRSRYCHO R 7 S PEChRHiBRE of the

mongppl¥ port 46135 showa byahd tlgaindine SATAAFTIGHRN AD] result, it is

I|nd r 32 | s not. provided, due to the open _structure
lpte gpwew mlenh@tgtmg@ormmnems talthe lewetemperature air

St/g‘%ﬁl@ﬂgg E@B@r‘tﬁgw P%Qg]o?fgt Enr Wgé %f?i@% Fl‘?a{toéjoglume of

ai:&rglflg sippbuditioried. Spase S@omdlmedt by tthlealdwltempewure air SA
Ln

bl Gt o her 45 BRlinBRTs |50« (Fattasmepipatieduis reduced.
Gdseqintty] B piriIdh B MM o BloddrbhfifoPbE ifiiRd. In this

respeatpitlié tprosett apantiohOis cdpakle by glbm% a larger number of the
| ow- tenperature air., SA Dbl own out fromt¢

retating ¢eMPONSELlo ths low-demperatirecain Sy whigh is to be : blown out
SRR Sl BErEY Lo 3hb IR IEAP YL §3 i ounds the

penphqubbﬁ thé guidenfine 3@rtoepravemietheohirt iom raitatingd from the
components to the |owtenperature air SA which is to
REIES¥n out fromthe air supply ports 15 since the

f%lel ”@iaf @Hd&?@ 'le@hsft)'f &ﬁé‘ 'bgf?lntd?ﬁal Hﬁﬁ PW&H’ ¥ (cylinder

rom en ering
32)osmtrbandﬁfg ﬂter pphph;zry Qirthst guiidesfing 3hhas degitb t;hfe results as

%?Nr(f){rlllﬁg lclaandrﬂ(a V?l ISpec1 cgllly,nt o relation between the length
L of the inner wall 33 (cylinder 32) and the width | of the guide fins 33 was
studied when the guide fins 30 with the width 1 = 16 mm were attached in the
circular air supply poft 15 with the diameter D = 160 mm and the periphery
of the guide fins 30 was surrounded by the cylindrical inner wall 33 (cylinder
32) with the inside diameter D = 160 mm. The length L of the inner wall 33
(cylinder 32) was varied in a length range corresponding to half to three
times as large as the width | of the guide fins 30, and comparison was made
on air velocity distribution at a position 200 m distant from the front face 21

of the air supply unit 20. The case where the cylinder 32 was not provided




10

15

20

25

30

32) surrounding the periphery of the gU|de fins 30 has
led to the results as shown in FIG 11 ‘g%

Specifically, the relation between the |eng gc}ﬁpecn:tc;ggg
the inner wall 33 (cylinder 32) and the wi dt f’ﬂu
guide fins 33 was 25 studi ed lahen the guide fins 30

with the width 1= 16 mm were attached in the circular

(thé rleﬁgtlpL%of)thd 1I?rfer\r/]waﬂ 3%e ?) mg%lso Bnelutdzd mrgmﬂddomparlson
eri phery of the gui e I ns ounde
Fldle 14 ahaves eresuli i | esﬁowaherfg@le @y—tmrame air SA
d T g t
blfh S PR MR 8 PRy Rny 137 i, SORL A i 165 F2 Shows the
resoitsevhendhs Qﬂdw fatd bftthe tlbwe&nﬁpeﬁatuneSalasSA EHIGWrﬁeut from the

the width 1 of gu ns 30, and conpari son
airepply ot l v is ééOtryb& oI HIG  bhnaad HGpob?4 fhenhomgontal axis

S S bRl 18 i85 Pl ab g, Y of e ai

\gp Ig pert s ahedrdsitioRb 200 hradiseint faenathe’ Frottofase 21 of the
00 5 (the len th L of .the |nner wall 33 = 0)

ayl s8pp cmmteaq n N@r&gﬁwarr asgnvelogity, was mﬁ@@yrqﬁt positions

iRl Ip i PRyt e dtifn dtor e AR5 EERR RisifiGpf deviated in
theen @tl&ﬁnég’étﬁl@vmmdst@on fesml the akie) ahfeht! @gpectiee etsults were

t he Iovv-terrperature air SA blown out fromthe 5 air
CQI}}Rﬂr? port 15 is 150 nB/h. In FIG 11 and FIG 12,

e OB R SIS, B SBER 1 e s o

’hear

t]fw air §15p;al;y pdme osids high%@&hmnthasixﬁthe émmurbavithouhb cylinder
ace

3fel OEZW% Igf %’Efgnft: @ns ’d geéﬁl W g results of
Iéew a%hl& ‘mf{??cﬁ her Hf’%‘{ehgg?ﬁi 93’, r@g’y@%‘ él'rrg?nﬁ?% the flow
rtat: of :hm l:bw#tempera&u‘tbl ?ﬁ SrA‘-:Siudst %0 1 3{1521 am:btrﬁarrfﬁih fespectively, it
haapeemaontiingd theh sh mirfwpryiasis: di lssn £iom; gnes not greatly
3

cHARRe oV, Wherkfhe Igih SEHE MR8, 37 i Vfled. PFrom a practical
paiatibf syietv, Bincetsuwaddni ofrtherguide ifats BOiiscbdmit 13 mm, setting
tﬂéﬂﬁ G o e St 1ot A3 e ity AR of this wideh

ﬁlgg?@ﬁ lé/ thd ki L%rﬁ &EBf szidlggdcpwﬁhﬁf t06'321113*33‘:(‘hc?f‘i‘lnder 32).

I stri oes t gr ange e
I\an thee samgohbofpnelfe'at% itodset Hie |lengﬁr leaf theoimner wall 33

Byfiacef 32y B0l o Bptheet'shins TUF O ol PdehL 3 chewide fins 30.

8; E EI éh%ﬁ%ﬁ' abové Céﬁﬂrﬁﬂﬁdhngihé Betiphery Bt hide fins 30
by the cylindrical inner wall 33 makes it possible to give a larger number of
the rotating components to the low-temperature air SA which is to be blown
out to the occupied zone 11 in the air-conditioned space 10 than when the
cylinder 32 is not provided. Accordingly, a volume of the air in the air-
conditioned space 10 induced by the blown out low-temperature airflow
(entrainment ratio) can be further increased, so that the velocity of the low-
temperature air SA blown out into the air-conditioned space 10 can be
immediately lowered and its temperature can be raised quickly. Then, the
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woul d dwi ndl e the significance of providing the inner

wall 33 (cylinder 32). It can be said 't : B
preferable to set the length L of the in(r%?ﬁglé%te%% ﬁ;ﬁ':tcgggg
(cylinder 32) equal to or larger than a half 0 % e

width 1 of the guide fins 30.18As descri bed above,
surroundi ng the periphery of the guide fins 30 25 by

lovireenmpleratare cair 3 Ansupphied 3ito nthleeair-¢ondisioneldespace 10 flows
ive a.l

rger nunber, of . the ,rotating co nents . to
dPwa toherlon s pATR the Airsponditionedssiiserd) giie dp the emperature
. : i s .
s SRR oL BB o1 08598 far i e
aikeconditiogeg space diQuaelot viehecity,rso that tiee aiccupied zone 11 can be

condi.ti pned spage i nduced by the bl own out
maniaig mﬁt%f%%%eﬁ%m%ﬁ%r ai nment ratio) can be

furth ' S t Y} i o
|t SlearbTE RS obipied i 1 51k BRI pace 10,
tlsgracexisty, don exampleyetie gperbyn | kidvasedl heat sousce, so that the low-

t enperat ure n pe raised,.qyi ckly. Then, {he )
t%ﬁ@@tuwa@gd%éﬁa? is sUpBHed 0 Hie pscupiadroneckl teecome into
. ool i . . .
EHAASITRRRCY With o pASpRUPE, other LBbIbEH: with heat generation, or
the likeds dieatexd muliduiedtier: topslowly @atup. tRollitant supkrastdirteand gas
di f,f erence il]s the occupi

and gradual | d zone 11 in .
DrRdUGast oropars e PRESOIL, 12 cithdhe, SReaD oL Ao b e  air-
i t CELN . .
cSRRfbIe spded 16 cal e RaRIAI BY hEsitg AiffloRto the upper part in
thé¢ aireconditiothedmpace110.n t he air-conditioned space 10,
t here,gxi sts, ,for exanple,.the person 12 as., a. heat .
sour cdHed, at heated alﬁﬁﬁtayg}gpa MBPSY pagian the ajrsconditioned
14 t 'quﬁﬁﬁ f &ﬂf&h. |
S?gﬁ?algegeés?ﬁ ﬂthﬁgﬁ%g@gn 12, g her lng prre%{g)%atu%hﬁggt?‘u to be
eghausted amtheoexhaustrair BA doithe larsidd omtheuexhaust fan 40 without

B YR e CORBAR, Gt ekt S SRR in the

dﬂcﬁﬂé@ﬁshy NeSrmeads the Rﬁvexbﬁaﬁthﬂﬁdagycdﬂtﬁtighéa%ace 10.

alr owto t e upper part N the alr-conditl one

Inthtenmbanerthe, pellutanh suck dsalirt)amst ggs igdischargediglosg with the
t,i h ir- diti 1.5 10 .

RS R Eh P b0t 5 SRR 3535810 whileghe ow-

t?%g&éﬁﬁé%i?%&%st%ngﬁﬁ?ﬁo : Ieéﬁ_td thé\ dceuggl@d i%ig%' Pe ififthe lower

exhaust fan 40 wi eing stirrec . .
et pddhe diseapditionad: spaceal Oy 80 shatathief insidé ofi the aitreonditioned
Qccupi ed zon 1,forymmd in the,lower,part,in the .
SHELEIRls ERRflated s i 0 oG R0 LR o thelowet part of the air-
asnditibped spded 1@pisdképt Ngh @avironnsii Or¢Heeeleah 16%-temperature

with the
air SA.

According to the displacement ventilation system 1, the person 12 in
the occupied zone 11 in the air-conditioned space 10 is allowed to scarcely
feel draft. Further, a volume of induced ambient air (air in the air-
conditioned space 10) whose temperature is higher than that of the low-
temperature air SA blown out from the air supply ports 15 increases, and
thus the temperature difference between the low-temperature air SA and the

ambient air becomes smaller immediately, so that a vertical temperature
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20 heated air fromthe upper part of the
air-conditioned space 10 while the |ow tensi & Specification
air SAis being supplied to the occupi ed zonge lis4 Rugust 2006
the lower part of the air-conditioned space il , SO

that the inside of the air-cdfditioned space 10 is
ventilated and the occupied zone 11 in the |ower part

didferehee Eihrtheclgodlirl]pﬂedlnzdns ddcén lﬁeieﬁr-lcemiiﬁigréw_spa%eA 10 can be
environnent. of the cl ean | OWwtenperatyre , Ir ..
fustherrigdngedo This gnables ﬁ@mntv@mqqnahn@nng/@?éhe anside of the

) . h Tt i _
ol rREfRE0 5Pate 10, R Bhaled s Bl ubBfy of i g enables
contafbutidnits baergyasadhgse of induced anbient air (air

in the ajr-_condjtioned space 10). whose tenperature is

hi ghel»en the foregeing, atheXREWISeOt éhe @ratarred gmbegdiments of the

R e
4 i bk A0 ) O ke s

innssshall da surropading the periphery of theogwdgulins 3008 each of the air

j e1kn C i e js . .
sg#élfyg g ﬁg@t i1 gnlerI S |ct)) gc e ggﬁa‘%ﬂ g"a’ﬂ‘ﬁﬂﬂ{g h‘il?ﬁ?ré%lu C 48. thl"ﬁ | @50, the
celinder 32 dtdalf attathed in @asHidf thei aig sappl portssi Slen®f be made of
the air-conditioned space 10 with atl e s est

. I 1 ]
the dspustic amgigrialopr the agpysiie 4natesi craayﬁ?%dﬂsmsedoon an inner
Sﬁfﬁ#g){,ﬁggicﬁgﬁge??,lzp the foregoing, an exanple of the
erred enbodi

pre ments of the present invention has
been HEGcri1deshovisitresiles wfeeemparizoanbnonoise geheration, with a

BTt W S LT e, Sl i hen
b ) e £ ! ! . .
Y BRET 3R ryhe B 'S0, Bih oy R Bsorbing
plropﬁﬂty?rﬁneis_et WhemCﬁheyctylhtdﬂrl’.’«SBZ is ngdé ofit IW %n’e compared,
0 ir.su orts my he e )
andother sorralation etwern e bigwagt veloriie of dheday-tamperature air
%Sﬁﬁf%ié’é‘ ﬁﬁek&‘t‘i‘?ﬁ isSHIWAE A hhd%Heen bBﬂﬁ'i'mt%%l' tHdt Ghe noise
shows re s of conpari son on nolse generation,
geinehatéon nig ereidalced! witen cthei yéinde?2 B&i rig waddeedof the foamed

tvvisthae gt iR soad sORpoe Feind absorbing.

" SPTIRS BT 194 Biforied RS Gving o o
imberiof wentidatign dfole 50! ther¢ianmay dteidésposed iBAfrent of the front
fgﬁésﬁogfgﬁreaa{iir %rlllplpfy %*ﬁ?twﬁo fo bQ apsargﬁgf] to %ﬂgl frgﬁg fatlcheaEl, with a
predetermined gap M provided in front of the air supply ports 15. This
structure can further improve the airflow attenuating property since the low-
temperature air SA ejected from the air supply ports 15 further passes
through the ventilation holes 50 formed in the perforated plate 51 before
being supplied into the air-conditioned space 10,

The open area ratio of the perforated plate 51 (an area of the
ventilation holes 50) when the perforated plate 51 is thus provided in front of
the air supply ports 15 was studied. The relation between the diameter D of
the opening of the air supply port 15 and the distance M from the air supply
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generation is reduced when the cylinder 32 is nade of

the foamed 20 pol yurethane high in soun ' e
effect. Further, as shown in FIG 14, a S%@%%E% %ggpecmcatmn
0

plate 51 having a | arge nunber of ventilation é§'QUSt2006
50 therein may be disposed in8 ront of the front face
21 of the air supply unit 20 to be parallel to the

pbrtobs tbathe pérforated platpSddatasratboatudie. MAaT el s@ppliynunit 22
front of t?e air su%i)l y ports 15. Thig 25 strycture
hawing the fallowing staictyie was prepared: chbat Isadtspireptfage 21 has a
. h iyl . o, . _
SBYBERGHSE helE BUD SR ¥ 81l 609, SRESHACYLUATHE Bkt 21, o
supply paitsorb kathswhb ther diathéter The= PBRf mnatvestepprivedéd at four

L S S oy 4 aairati Usiog
offs e Shpbl ppih 22 ¥eb i e Ry A 0wt pf, fopexample,

490r nsVipp! YT e inaximunesvelboityedf tHee l6wi®imerahaenwain SA was
the dianeter D of the opening of the air supply

t
measyred dAE comaparisen While the wpeai arew@pilw&@nmfo%gé@ plate 51
e e 0 .
3R B, 0 S ROk 308Gyt BB Py, The
d%ﬂjahc;aM H’Wi@ t}tteep’érﬁokgtfﬂhqgasé Sdcind ehevasr a}imﬂgrpﬁts 15 was
| 1TSS on ace, as a I mensi on Of,
o AR Tk HBOg0 aien between t & APerLat 1atio (Ghg area of the
A RHE: 30) il G e BERGUAS docity of
thﬁ_t hohddniperatng el_irt thQe wias sxamliyedoat Seal:;d_. oﬂspdtisitions whose
Nls al Su ni , Wa alr S u | a
41%@0?3{ ErQp thi JrOBLsHIFBRGS O @mpﬂgﬁﬁﬁateaﬂﬁg%gfm £00 mm, 400
I}ﬂfﬂ,oﬁjd Mfaﬁ@qomvﬁﬁl?g&%{e%ﬁ%gname%sﬁ% thﬁﬁlsﬁ‘f FIG. 15 were
or ‘conparison whilé e‘open area ratiro of a

gistaimedat Bote thatthelmaxémung airengliocityi Vi hwihas made danbnsionless

wth a 6 di aneter was_varied. The 10 djstance
Wit psrags DlGUONE MEIRRIOpMard! BE RASIOPROTE AT ggpﬁfy port 15. Tt

srLEoimelt e VARSI P Y0 ARSI poe 1

3040%F or Heigher| thetefteqt! of ¢hé presehtt hevemiormisnnot impaired and

vel oci of. the.lowgtenmperature air.,SA was exanine
spegially ot the Dositier Xyiod a1y themaginum Gix Fﬁ@’qﬂ(}’ogfmax can be

3 58l PR Qo it O R°pdABE R 31 i dbou

respectively.
60%mn in FIG 15 were obtained. Note that the nmaxi num

D1 ovou M 1t PLRHTIAS R b SOFIS BHOBI OGS e QigaRs M from
¥ AirSupply ports 15 to the perforated plate 51 and the maximum velocity
of the low-temperature air SA was examined at each of positions whose
distance X from the front surface of the perforated plate 51 was 100 mm, 400
mm, 700 mm, and 1000 mm respectively, with the open area ratio of the
perforated plate 51 being fixed to 58% (the diameter of the hole = 6 mm) and
with the distance M from the air supply ports 15 to the perforated plate 51
being varied. The results as shown in FIG. 16 were obtained. Note that the
horizontal axis in FIG. 16 shows a ratio of the distance M from the air supply
ports 15 to the perforated plate 51 relative to the diameter D of the opening
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has been confirmed that, when the open area ratio of

the perforated plate 51 is 40% or highergyd fEd Sﬁécification
of the present invention is not inpaired an aE £ 22 August 2006
especially at the position X = 1 mm the maxinum alr

vel ocity Vmax can be nost rédfuced when the open area
ratio of the perforated plate 51 is about 60% Wth a

ofthe laar supplycportel 5 (M/I2)or Iehas ibeenbeinfirened Iulﬁat a difference in
di st ar M £ the, air orts 15 to the
S eGS0 a3 REIocY i Small ot s IO oaot8, disgancey X from the
) . ! .
FORE AHCPEPEsE oA oS ETOND 9 5 gistance M
fmlmg thgraimrsipmyppatt_e Biﬁ twa'dl_elgérﬂmtedoplatmﬁl 045 st ]:co 7% or
nd 1 respegt i . witth t open area ratio o
lqnger qigt?rﬁg?mgrpﬁa%MOMIHg qth thechlr SuBPlopeEtHe -
di . = i ikt dhs
1 om Iidghta S B0 wintill d8trBld tn I 1ASARDSD Horth, the
petipRerpaifnthe @w’i\gd.ﬁﬁmhéﬂ ﬁuhtxﬁa@edhbyl{t}ﬂenirﬁie@ wlizlllia33 of the
oht.ai ned. te that, the., horizonta Xi in
c&ﬁhé%iié aft %@aqh]e%ah@,tagn@mwfp@ﬁs tlge épweompltysufﬁces
: : f [ 0 :
RBEIE 52 et 1P SHaOBABLENE: et el g, fins 30 i
paev}rhiedzan,duﬁmh gy]&ﬁdér 3f2_9isot&%lt hecessaridy ?ssentMr t _Sjbécitﬁrfally, the
ALt een confjrned, that a.difference jn e .
iRk AP pe R CBs Prov ided it the dfontace ah pF BA alf gDl unit 20
H A e: f t . .
s 30fflcibnt BIGKIRs Addthe JHBAFT, OF dR°IAE WRA! S5, which is
fermed\inpocykindficabshdme pdreiothet @idcm]ltamaér ﬁipp\l@rspmﬂfi s formed,
L% 5 1 f the.di ter. e openi .
3% 1ot SR g W TR i T SHC R show i
e ! ’ _ .
FIERCIT.0qor, Bxnple Sufief] @R Lokt Tact 3 oP hi PP SHpBly, unit 20 is

made lof glags iwalelr o8 2hetlikec brecellentenr the:aﬁouiﬁd aijSDrbingoblffect and
t .. ver, it ff] i f. Qn t i nner .wa
B8 2 Spiiacient AGickneshansbaaly, T cyliadgn Sauts nebreied, but also
- g v o o
8 SRR GR oA BRI FOFIGE LSRN bypeced

I nder
pr ovi dauthdr, ihéhé description GAFHG. 4rendFIGs 6pphe plunial guide fins

h fficient thick d the | th,L th
0,0k S skl 4 S S5au0tnd BeBl B bidRver, e
SRt 161 & Blowalit MemtsetPattached in dac %fgﬁﬁ'ﬁds?p}%lﬁ/ ports 15 is
equal to or larger than a halt of the wdth 1 o

npti limitedrtodthis fomhokioriexansplel the sttuckwe suxhrgs erotatiag airflow
l.,of the air.su

B PIai) Wi WaSktaviGiiS aisFlasd dpynipbanese Patent
APplichtion [edidesper®™b. Hei 9-250803 by this applicant, may be adopted.
Specifically, this structure can be easily formed in such a manner that a
circular flat plate 55 is punched out, with a circular center portion thereof
being left as a supporting member 31, to form fan-shaped guide fins 30
around the supporting member 31, and the guide fins 30 are bent at a
predetermined angle to be slanted, as shown, for example, in FIG. 18. Either
of the structures can be adopted as long as the guide fins 30 capable of
giving the rotating components can be formed.

The form previously described in FIG. 8 shows the example where
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has a sufficient thickness, not only the cylinder 32

is not required, but also the reduction
generation as described in FIG 13 can betgr;(ééﬁa 69 Specification

Further, in the description of FIG 4 and FlI fbﬁlgustZOOG
plural guide fins 20 30 areZadially attached to the
supporting nenber 31. However, the structure of a

the! slamtingratitestions afhthe iguidacfinef3@ rareaset saptiat the rotating

cRpoBet. of, wec v Eorahifa: sirgSA PlYwh Oyl gt vertically

ey, Y SOPpH ot TSR b See Tl peSttns, il th

rcﬂppngcaompomylt:be)faﬂm@tlew-telﬁpsmuré mnlSA( bldws out from the
t o f

L) 0 B8, SO TS o5 SRR et

H%Qﬂri]%v%"r RQER seft ﬁg‘@f ﬁﬁaf aﬁ 1'r€é o oPt}?e“ etﬁﬁgao prov1ded
er 31, to an-

gw | ns 3 aro
in tthesanpeuppbg pantderS s, nehdestsbatlghl dEofi mrﬁplearthe slanting

dﬁrﬁg nsp rthgéﬂgpgﬁnq 380' an%pgsét%qbﬁ@? tgatr&at{qgecomponents of
thd wwtt%hggﬁeraanebﬁrmmswaut ?ftﬁnatﬁetlaﬁerau el %ééé}& 3t supply

capab Iving the rotating n‘gonents
ports:ﬂlaijarermaoppomtp rretatmmdyredtlens; ileithe Fb@tirgg sbnmzonents of

g, GRS esatlss i SA Blowiriy ol e weRiseThadidsrbe At supply
pBi't@Sl Sarairetiieame rbﬂiﬁoﬁ Hﬁebﬁbﬁt kﬁ@lgkﬁﬂﬁ@%ﬁ%ﬁﬁr@fs not shown.

ovv-terrper ature air A bl own” out omth

A.léematwbby thed }Shnémg dlmectlwmsl of tbe tgnids ﬁnsz 3thprovided in the

rSRRRTYeRE YPbly Bofts ST L b dilescEtiat dhe Pl fpmponents of
thé QWflﬁnﬁefaQﬁﬁ'! air $@®l@%nbuﬁ'ﬁotﬁuﬁ8hi’ tlﬁ)é) rlﬁﬁré-ﬁY adcﬁacent air

in the sane rotation direction. However, such se

SUppl%@OﬁtSahﬁlémgi dmmdhcovm'ttﬁalkyhadmgente aft snp;ﬂ& ports 15 are in

G o Sl SRR sl 5 Shab e tha he

rbtdtin@BComonkat$ 6f t}%)ld\bitbn{ aftﬁbaalif 84 BRiWR R oA all the air
thelow-tengerature air | own out fromt

supply gorts &djareeim the samamﬂtytlmn ¢we¢tson,5 Fa.tréhern such setting is

oF8P TeE Rt B MRk SR EpotSRls of the i gfthssature air SA

Hloom bhe fremt ﬁhéabir)/s@gjl PGRotts aisr aﬁéiﬁﬁégulapl?r irB tHé sahfe rotation
|

i,n the sane rotatjo rection, thou thls structure
diteqian okoanoppesite ratatianidjrectionss| i rjationedirectiens of the

S QHpBEnthoot R R ehMabB, g SV Bt srom e

respectivehlr ipplP pors 1vah Gepabitrafiey sétr SA bl own out

bot h fromthe I terally adjacent air

Further, such a structure” can be also adopted that the circular air
supply ports 15 are directly formed in the air supply duct 23 to blow out the
low-temperature air SA into the air-conditioned space 10, and the plural
guide fins 30, which are intended for giving the rotating components to the
low-temperature air SA, and the cylinder 32 are attached in each of these air
supply ports 15. In this structure, the air supply unit 20 is not necessary.
Another adoptable structure is that guide fins, a cylinder, and a perforated

plate are attached in an architecturally constructed air supply unit and supply
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supply ports 15 and fromthe vertically adjacent air

supply ports 15 are in opposite rotati orbéjri of ét. §§ecification
In addition, such setting is al so possibleée igﬁ gﬁﬁu st 2006
rotating conponents of the |lowtenperature air é ey
bl own out fromall the air <dpply ports 15 are in the

same rotation direction. Further, such setting is 20
aizl passessis this aihaupphy unitat Angvalbopandoubledaydrefloor may be

OV ¢ t ir SA b .out f th [ I
ulj e ToR Fitallind, B 2 smpPLA UM same rotation T

di P ecThen Rt mily BeRAHR €@t hORUBUHRAY \Biteat 418p, a side, or a
rotation directions of the rotating conhponents of the
bottem efitheainsepply usit. bFurthesythe sapplyhair may passitheough the

. ai. I 15 b bi t i1y, t.,25 . .
infifie iy duBIF-laver H6oTAQ Beliersdonthctin SUpPbA Uit [ this case,
tifd gﬁ*;s*lgfpég'p%ﬁ %H‘J?t theDaif sipbly AR @'trLogq{éc&séaeWBEeélaes, the air
supplyt enjienay bednstalled/aromnd a pilami r - condi ti oned space

10, a t he pl.ural ui de fj 30, .whj.ch. are.intend
for g?dw N ad %F%&‘ﬁﬂg‘g%réﬁléﬁwg tfyoh}en@(’tted line'in ﬁflG 1 may

i ’ |d r ar .
bEHCRIRE 10kt Bl BfithaWhalg Bt RN digCaificdnditioner 22 for
re¢ycling.r dturther, insteadi of puppidingrthe ethaust fan 40, the heated air

S50 5 RS PR LA o Bk T3 anuousty
pudhad GUtChy tRE1ovAtdnipéitatd Hit SA 's’ﬁaﬁspl%tp% ¥héNbivedPart in the
supply Consol i dat ed ecification at 22 August

apeoenditiongd spacesk8. ifurthers the exbapst yomrié may balformed in the
..doubl g- . Tl . b tidd i talli

RifiRE7 P IR HirornaitigRRd afeack ol ne MorFevdiogtic dilplacement

winftilatieR! ¥ysteint oft the hfg?serﬁ Meehticd 8 appliéableCto Witious air-

ai r_supply unit. Furthe the supply air ‘may pass .
comditighed repacss,i net dinised stodaubiving agem, fwhere aopérson, various

ffbristn i flf BERRLt AN O &soriRd TS ot

necesspiy - diBgRiceffont! Henfildtiord UBRYMUBI tHEYrBSent invention is
installed around a pillar. For éxanple, a return duct

stBicshedhapy systerdcupplying bowremperaturewjr inde an aii-denditioned
t.. Qi to._th s .

PSRBT k2B e o hstin

ait-comeiiigh tiﬁevﬁﬁbhuht%ﬁ-?énm?@rathﬁe difakedupplied into the air-

staying in the upper  par he air-conditionhed space
aqn ngd spaae ifar 8ailpe. pushed out by the

| owt ak ' A . [ rd . jn.

2 PR eBhlerA DB L B s fhion, when
Ipigh-tekhpsruReairas pplied heto R hirnebmfitibhed space from the air
air-conditioned space 10, Moreogver, the displacenent .
supply ports, an inducing action works so that air in the air-conditioned
space is induced by the supplied high-temperature air to move together. By
giving rotating components to the supplied high-temperature air by a guiding
means when the high-temperature air is thus supplied from the air supply
ports toward the occupied zone formed in the lower part of the air-
conditioned space, it becomes possible to increase a volume of the air in the
air-conditioned space induced by the high-temperature air (entrainment ratio).

In accordance with such increase in the induced volume, the velocity of the
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15 ventilation systemof the present invention is
applicable to various air- conditioned SPAGEIIa18S Specification
limted to a living room where a person,

var
equi pnent, and the |ike exist as described agg\%g_ﬁ%%ustzooe

di spl acement ventilation syst®m of the present
invention is structured as a system supplying

higlwt¢mpeeatarengr bécormes dowerdimmediatiélyi aftexdit i2Guppdied, into the
but this di,spl acepent,ventilation system.can pe .
alfr+ R aipred: ShAca: PAEF O tsniai P8 ONGeTVAtigH: @hmomentum. This
S8l HEBSARER 8 KA, 40l inBitying he supply of
thehigh-semperatyse eintofvdrdethereceipied aoret i on, when
hi gh-tenperature air, is supplied i.nto the,

air-c eroAB RCGPEEaNES owithn sugh rincrease yighithe daduged volume,
G5 G RR B AUty B EhelInilE ooy pat in the air

conditi ored spacesismixed withihe supptieddrighBgmp@iraturg air, so that its
rotati ng conponents to

he suppl.ied high-tenperature,
tempeggture g Gl Fige m%é\%"elﬂ-t h hﬁnghtheen%;ﬂmm afir) whose
téﬁlg‘e%'ﬁléé PR Heeth fHiSHA HOE 12 theStiRiuYe o?QPE Slﬂtwo-%ﬂg%d}ﬁre air in
occupied zone formed 1n the Tower part of the alr
thendctupiedd zopecandi théehigiptempesathiee dip supplesbeinto the air-
volune of the aiy in the, air-conditjoned space .
qqmﬂ@eaeéysxeaw@ r#ffgn- el 2 8pRlYaDorse MOvEs Apvard, due to its

Al FoBC! S0 SertonAUE Sl aer the i
ss@gy: te aeach thavieini®? ofthesteilin@6 Cadhsequently, pollutant or the
i gh-t t ir b I LJredi at ft .
Wk Prodii MRS aftieied Cas cel e etfente dllufed s Sigycamied to
B2 vit ibanﬂfl? legn vation of nmomentum This results

y n

I'n substanti a “unconf ortabl e draft acconpanying ]
t he suphé yainfthat thusimovesniuethe wicimty ofotheer deilimg comes into

BREHEAS R St R SR8 o i
ééblteaebﬂgtﬁblpsbvﬁﬂ %B@eft%h?é}atdf t RgS 'b%ﬁrlo%rbfi! ﬂHEQelt has been
air- co { i'e

I'tioned space 1S mxed wth e supp

oogledtlypatdoarrair,zand gees doan agsin toethessatupied zane. Thereafter,

i se. immedi ately, .Jhen, .the air (mxed air ose .
friso i 7 B 2t aB TighsinBerentts ikeubnlied 8RR theeair supply

S t8BRoRtd! AEhAIH télﬁgéﬁhthi’@ agéﬁ#&h& thaRN8paBthkhcinity of the

|_.h-ten‘[:l)‘eratyre air supplied I'nto the air- )
con%m'g.i Theaisjmthe deoupiedezene ins thephir-quditionedepace and the air
u rd,, due teo. its .t.enmpgrature yise, i e . . .
47 RS St od ahi erliBER R SirBplAsese e} Beyair in the occupied
g8RRlIY cohfinieasly dﬁ?lafdeﬂ Wit frekhidie nf®fihgdown from the vicinity
Consequently, pdllutant or the ) ) .
of the ceiling. TEus enables heating of the occupied zone without causing

any occurrence of uncomfortable draft.

Further, while the air in the occupied zone in the air-conditioned
space and the air in the vicinity of the ceiling are thus being circulated, the
air in the air-conditioned space is exhausted from the exhaust port, so that
indoor air is continuously displaced with the fresh high-temperature air
supplied from the air supply ports. Consequently, it is possible to remove
pollutant or the like produced in the occupied zone and so on to avoid
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| i ke produced in the occupi ed zone can be efficiently
diluted to be carried to 15 the vicinitysHsoliiifed pecification
ceiling. The air that thus noves to the vici LG 291 uqust 2006
the ceiling comes into thermal contact with a wa rqu

the air-conditioned space, scthat the air is cooled

by the wall whose tenperature has been | owered since
deterioratibrenf tlmoliadoby airt doAs describead alpose, difhen displacement

agajn.to the occypi ed zone. Thereafter, 20 the.air is .
vaRlatin skstens ok TR RieAERT HINEEION 15 SHsHhAPRIgHRIEHD heating
'_ ¢, t . | . 1
o5 RARhne FRatDbMe BRofie) Snd SRR AN RLRaUfed space
biyra displavemeritevertdationmetleodii r - condi ti oned space and
the air in the vicinity of the ceiling thus
circulate, so that the air in the occupied zone is

conti nuously displaced w tg’—‘%ﬁ air nmoving down from
the vicinity 25 of the cei —This enabl es heating

of t hmaiuporditioneed spadodod @aachingng zoyncwitty ank3) m* floor
of un onflgrtabl. draft ., Further, i,le the air in,the .
agea aaﬁead dRecqiingrleight was ai1GgKetionedaudingan @ifsupply unit

afld'a hpzilfégii‘étaﬁééﬁ fay 1od afﬂjﬁor‘fdiiti'oin'éﬂ hEe 10HS ARSH}MVN in FIG. 19,
circulat ed, e air inthe air-conditioned Space I$
imenplasicedeiv, dhe taie-contitisnehspace $6 hasat 13Gnixdéom Hoor, and a

cont ijoyously dj.spl aced with the fresh . . .
Tl L Pl Bk PRttioR (aQp-ait-eanditigned, spage) if, glisposed in part
. t i t< O S8i .
tHeFcoT,  FHES RO hifs d S00°nfii°atdthtet AP TOfows out supply air
horizondally at @ 4w iheightnpoditioat edls Spe airf supply amit,awakinds of air

SHoELY it B BrenaRea o SORBAII. O o1 (5P o8 paagpile of the

{SSACLRARORD By STt (] 4 PbIE B8 bre formed i
it feontn fadee veiosec dimiensiome svaspac@.6 hy widdhslpy sc@rbrm height, a
SRS AR e T e S aoRL ) VG amperature i
SACerd SRR T e B8 I U 5y ey of the
ghideciomsiisais suerburpdereby @ cylindgroviihe otliérGne 8s aldbriverdional air
SIS o SRBFIS S RS RS ett TR i supply
SRS vidre- fopRdd Iroits dromefel withd dRASRSion oPA T m width by a 2.1
hereof. The nozzle has a 500 nmdianeter and it bl ows
ovubeightand enly a plurality of guide fins for giving rotating components to
low-temperature air SA were provided in each of the air supply ports.
Further, as a comparative example 2, low-temperature air SA was supplied
horizontally from a nozzle installed at a 4 m height position.
As shown in FIG. 19, in the air-conditioned space 10, machine tools
H1 to H8 are disposed, and thermal load by these machine tools H1 to HS8
and a mercury lamp disposed on the ceiling is generated in the air-
conditioned space 10. The thermal load by these machine tools Hl to H8
and mercury lamp is equivalent to about 80 W/m?. Temperature distribution,
air velocity distribution, and pollutant spatial distribution were examined at

each of A to F points shown in FIG. 19, and the respective resultant values
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horizontally at a 4 mheight position. As the air

supply unit, two kinds of air supply un'ééns\gﬁ{ia%d pecification
prepared for conparison. One of them (an éXa a§2 iu ust 2006
the 15 present invention) was structured suc aPY

supply ports were fornmed in 3%%s front face whose
di mension was a 0.6 mwidth by a 2.1 mheight, a

weire catnpa;redf ”Eha depbimids hgrosition doseotonand ghmmkyonefrbnt of the
Iolo e air. SA were attached each
airyairty Sl oot s oAt G A fAaw of the Far Syl unit and
nidré$di¥@nt I fe‘ff&iﬁ%ﬁaﬁ%h@ &}Sk)hﬁ‘td %z‘ld tﬁE‘C WISOJ]Eog?l(ﬁ’l in front
conventional air uni t t|ve ex e
of thevasr smppkyt unftoarr.dJ sh ltmare diistant ﬁpdrgfromr t’EhewB point is not a
formed.in i ront face wth i.rensi on, of a .
PRSIIgN B}rﬁap + 5 i wplarfeméraw i§ 3PEPIsian 9craﬂssgtb@ogamtlon
TfHerE afnﬂrF o‘fhfégal‘éoé@dg i16A% Bﬁe({‘%ﬁrgﬁ@e of an mn r v%all of the air-
‘oWt enpefature air were provi ded I n each
cehditsompgd gpace t1£) AFtwhEhBrpomt and:thmpoemoreoénhanhachme tool
I-f,}, | owt enper at %I r SA upplied 25
rT35AtEAS 35 PO W}aél PﬁSazSﬁ‘H) ‘al led at a 4 m hei ght

ggz 'Cé'S%tesAﬁf StH(’?"“é?lr- Iﬂlﬁ’o 1179% (h%éréf'@n %eﬁog‘aﬁ téx‘ﬁ?{?ﬂe of the

machine to are di spos
m'emntain\demmd)rbymdh&m cmmparaﬁveoenkamplest ¢, 128 wered campared are

SRR PR PR o8 S S8 was e

fbP %ﬁﬁa htﬁhﬂea FIRQ ?athoW f_gnaﬁﬂs BREsted so?4¥td Be equal to a

equi va to abou enper at u e distribution,

ftow wveteocof ysuppdyr iaiiut i chhe andmpalrisonanzVas pmaldal when outdoor
di stri but h of t.s

tehreite s J66C, BRR A5 Zaso e R ondltibhine BPeide adjusted
1500900 'rﬁ%ecﬁn%oﬁﬁ%f)lxc airl fé'i‘n?é}"é.tlﬁ‘e Beinpug _(ﬁ:.fsté’(@% 1§°”c As the

were conpar ed pol nt posi tron ose
tiacer@asyas sinfuletionaff poléutaat, rnm(q:bgys oﬁ SE¢ andeHp was mtsed with

i o, bt AsiutB ehal, 18 ek, oMk aifing T tiacer gas was
dl@%l'?érgeﬂ at ﬁoﬁkgkioﬂohf‘ rh eoﬁ‘o];n (ﬁmhgﬁ Iy aHePL yth'énhfachme tool
mor e

I st ant t ereftom pornt isS not
@IPpas ta heat sotiraenor dromhe piace swhpﬂeynonheatbsmuncs emsts (1 mm

Sl tg&ﬂgﬂ %isﬂaﬁthipg’&ﬁl gtﬁllé 6?5 %(-?rﬁ]qe f]q%aplzp a1 (ﬁlﬁglabutlon was

Riehsured il ddMEFtHedRs WY théte)éaﬁi’plﬁ dfahRpra3sént fifvention and the
position of the machine tool tracer gas as

wmpaxaime m%m@l@ﬁph%-d St ates of the air-conditioning
TvendF T A el ofeRat, GnblBne il iSion et the D point
seFeandéd @?ﬂhesrhﬁwﬁmﬂo@lﬂ-llﬁfb Heh4 ﬁeét) sovrcRE eeUDepoint being

fan i nstal din the cellln? was used
distant from the air supply ports. It

can be confirmed that in the example of
the present invention and the comparative example 1, air temperature of the
occupied zone is lower and air temperature in the ceiling which is not an
occupied zone is higher, compared with the case where the nozzle, which is a
mixed type, (comparative example 2) is operated. The vertical temperature
difference in the example of the present invention is smaller than that in the

comparative example 1, which is indicative of a state where more
comfortable environment is maintained.
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for exhaust, and a flow rate of exhaust air was
adj usted so as to be equal to a flow ratg,nf,igHaPs ecification

air. The conparison was nmade when out door
was 30C, with a flow rate of air-conditioni ngg%??gh 5@3t2006

bei ng adjusted 15 to 4000 nB8/R, and supply air
t enper at ure bei nlg adj usted to 18C. As the tracer gas
as si KlfBat22oto oFl@ol25ushaw, ain xetbaitys distribegicansdatithe A to D

PORSE, THPEREVER. B RIGHE EOIHON &5 SRS I Ehe, operation
o?%%f@o%ﬂ%ﬁsf(ﬁ{ 6x§igmgitlé MEdi AY$ wadhewrrithén W&l inhe operation

as a h source or froma place where no
ofi¢he example ekithe presentnim@ntionydt tdan be @onfamedtha the foot-

P e it
h%%?elgl%ngﬂx‘é% 81 e BREmpIe of 4 regEiat’ ﬁxﬁi@iﬁﬂ.e? utthet; at the D

G . ows vertical “t enper at I stribution at the
poimtodistantsfronw thedexdr sypplye units the edcopied-#one @iteebecity in the

heat ,sou s, the poi nt. being. 25 di stan romth .
eRAmnlg o JER picsent AaRtig it ehne &5t faphole (hen that in the
f se j j d: t
BARpvE erldHiplt 35 CH okl IRTLLRE (BiCirt We SRARANG!4 fhe present
ihventiomndueito a targer alumei imduiceddey theygupplychiri thanothat in the

an__ocgupi ed zope,i s_hi gher ared with the . case .
HrpaaliRe SRIPLE Loancapparelt TipW diate lcthe, supply; 9 irsaching a
(ﬁmﬁpppac%)bé@nﬁegh . The vertical tenperature 30

difference in the exanple of the present invention is

smal | #1G. i2n shows resultseof compariaonven PMvpand SEThiatta height
i s.lndicati f t t abl . .

RS PS i £Pevieict BPRE A Wi L Paint-calfsaBe, GaraRprisen, it was
Afuied’thaf 0 HdtaBOAE rafe vi':dsGI.ZZ?néc;co%rfd Clothing 1A¥1Rtion was 0.6

velocity distributions at the At poi nt s;

alespHcis se¢ry thayemoenguhe thhee hhethods, she exsimplet ¢f ithe present
.t he eration. of the conparison exanple 1 (0.3 )
{pYEnfiB R fihicPh the BreRRRr ipBRYGIRAT iy varn tomPtiat the most
dlfstah'ﬁg)oﬁ’ﬂiﬁsem invention, it can be confirnmed that the

f oot | evel air velocity at each of the Ato CFoints

in thdlébnpatatiie 2% shpiecancentratiomelistribationhaf the tracer gas,
WRECH 1 g, fimeRfioBl s iy CogCrRition At anfqhalist peit, at each

SEGEPACT: ZARIEDADSInYE WiRin! thel thad EPadiRE dtfe6m th hi
present i nvenIt)ia%nmi s_hi ghere a% éa}egv\?llwol e thlg?]'l%{ehatsrinn © machine

toed HE gsrpfaheﬁtiswr@e(.amgm be confumedrthat dhe comparative iegample 1
AP AR YR b IR R el ot X 80 Bsn 4 ot AL ASOr, which is
the occupied zone, but the concentration at the occupied zone in the example

of the present invention is about half that of the case where the nozzle is
used.

FIG. 30 to FIG. 32 shows concentration distribution of the tracer gas,
which is made dimensionless with the concentration at the exhaust port, at
each of the A, C, and D points when the tracer gas is discharged from a place
1 m above the floor at the B point where no heat source exists. It is seen that
the example of the present invention can achieve the lowest average

concentration in the occupied zone 1 mm above the floor. In the
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conparative exanple 1, an apparent flow rate of the

supply air reaching a distant place bec PP
FIG 26 shows results of conparison on P(I\% oh('l @?2{;;882
a height position 1 mabove the floor at the .

In the conparison, it was 1%%assumed that a rret abol ic
rate was 1.2 net and clothing insulation was 0.6 clo.

cd>mpasat$ee3lexahmlea]mhg mldeor fariebeneiriesck&twtmenbxmrrﬁieefoot level
res I nvent | chi eve .t he greatest, . .
WT'\‘?,S‘F ol RURBIY iris PRVEGIRopd Bt A maCermdiers g tbeanal rising airflow
t 9 n i
1dggé1?ér B&% ﬁg %%ﬁl’éi‘% a%e;[ﬁ&gésé‘fdig bl @ﬁll%nt is produced from

agilasn sihere emsbuoym%orscgmerated; thetpadhutenhsusit gituted, so that a

at. each of C, oints, en the tracer ga
hig;h-&pgemﬁragenfp%qcearm ﬂ\% @CCPBEﬂ Pangs 1 fhéagxample of the

p?é’ééfn? %nv%ﬁﬂ%ﬁ”ﬂ&% 1ﬁ8{if:é{ ﬁ&' AP th@eo&ﬂ'ﬁ?@& onkep ¥ the rotating
I eve ['owest concentration
amﬂmre lhen Aowv oft the &l , thehiocbupred tzZbaeoisc gpnemhted enabling

%ﬁ Ihe ncentration at the occupied zone in
¢ %leé‘i tk@@zg € paduidsent |nvent| on is about half

t hat heyga r bﬁﬁﬁdﬂ%ﬁlz s Uspd 3
FI G (%h?v\g isgln\gggﬁt (rég Ifon drstr | o?fﬁof V?’{Infeéatlr ;{gfg{r})erature
d@stsi.butwhl n’(easure‘chde thik If!apelntmwhea s»up;ﬂytdm*e tem erature was set to

i on at e. exh ort at each
PR s oM rate phairanbcinanbie giswes sof coADOGLACH: inheating

oﬁ;eﬁ’%ﬁ'ﬁﬁ utftie} 615‘td%%?"c@mtﬂé?atfu'r9‘3f Aot *Euﬁnﬁoch@thé’%ﬁﬁ{g operation,

eat source exl st seen t'hat e exa

thesuppbs am goesvepto <b1me ceﬂlrg:bydnmy‘.ahneyl ambrstconled ebg/ethe wall to
concentr ninth ed zo above th
& Gown.| T i edubilc GEILR Mgsent Tadenib, he 4 Hothe occupied

ﬁ%ﬂ%g@%?fl %ﬁ ;@g{tﬁﬁéﬁm’%ve tﬁﬁﬁlr 1ﬁdﬁfé' vRifity of the

ceilipgaral the alranlweh:et edcupiddatone prexnsxetemera dubiagntie heatmg

is a| rf at ed by .heat enerat| on
ﬁh&rﬁg 18 Atdhe nreseittiayEBtion, gwing 1githe dnduction by
e tcRatife MSH Mo URC AR Hrily ddifs RalEd Hh the diRupied zone,

tlhleefo«m:dapeletempemtunemttehplmea@;ﬂl m aboverthe ﬂjoes estraised by about
' entlo |nd he air in occu
R reinee the) PEGT {eheoSaturen dififestine Th ey gecupted zone,

n
Sirhagg o .usz«aeféxaﬁ@w 88k i) impertr

didterence dn ther ocoupied czqner st lange. Moreover, in the example of the
present invention, temperature of the occupied zone 1 m above the floor is
higher by about 1°C than that in the comparative examples 1, 2. The
comparison of the three types can lead to the confirmation that the example
of the present invention achieves the most efficient heating.



10 distribution neasured at the D point when supply
air tenperature was set to 30C and a fl

air-conditioning air was set to 4000 n8/ ﬁééis%b@atgé Réem;ltcgggg
operation under outdoor tenperature of 10. Dur %u
heati ng operation, the supply air goes up to the

ceiling by buoyancy and is cooled by the wall to go

down. In the exanple of the present invention, the air

in the occupied 15 zone is igyduced by the rotating

airflow, so that the air in the vicinity of the

ceiling and the air in the occupied zone are m xed
WHATdS ChdIMEDNat i ng. Therefore, in the exanple of

the present invention, owing to the induction by the
rotating airflow fromthe air supply ports installed

1i.n the &ﬁﬁwzﬂeﬁférﬁownula&mf terh e yiedt E@fﬂ@m@t Weltitdtich by
pl ace 0.1 m above the floor i's raised about gthg
supplyang dew-temnpesature Air intepan atruqa@ldjtlon@d Shaee R austing

AP R TBREPlo ERAL FRTRhS, e

digslnpéraenz oagilatiohayeem bbmpeisiig: i n the exanpl e of

L one apiraier of g éq ?@artheg?%?%ﬁéﬁe I 3BHE STEPIY,gRrt from

\{'lli‘i%h the LR té‘rﬂgﬁﬁ ¥ig 1§§ﬁgﬁh€é té}va?d aﬁr&cﬁgled zone located
et hr ee ead

aril son can
m cm IWeTepardin tthaalmmnchtaanpd (Spa©¢, tprva rAekdating component to

tt‘f)\r@g}' | dANBLEF WAEHBolo Be' 4 oMliftd B gis-ooplitioned

Yhéd, daid ght&hl@@ldesﬁnﬂ beﬁqgiaﬁ@hg@di ﬁi&ﬁally @.Nmﬂdian @Ris of the air
a

systemt erfornms venti Iatlon .

supRhy papand @ha@teéli 3t ahequalangle re edp @n@l'\éng Peepengigular to
t has been heated and has

tﬁélsag?}k%fﬁ%halpgeéﬁgﬁd{t%%ﬁed space, the displacenent

vent ia eylimdrical Shaer waﬂﬂpdlspos@ caayiallyawithythefaigsupply port to

f t.hat tt d | t f
WA hepheBLpEERd P! Bhidk BndLEn Yot over d

occupi ed zone located in a |ower part in the

ai r-conditioned space, to give a rot ating _conponent to

Xhe Iwdisplacsmaenir oeatilatipn csystem: dhafe peTwms (eentHation by
f4.0s
s&;@ﬁ r@hgrl‘rﬁ% g%rhb&%gﬁ're] %qufo ﬁﬁ gfng ﬁBJ&&i‘ii%lnegus‘tp%Ee ahﬂ exhausting
Irsapgd wirithat hableeal heated aatl leas réspmain thegilecondimtormd space, the
gglllaane ger gen icular to the.axis of the air supply
CB CeReHt yepiia HOg SYSIEM CORPTISALT di sposed coaxial |y
‘é\"alt hd lj.lrrghf ?:f 1de|: %st tHa® aré WttaeHed if AFhiPaFply Port from
Wthh the low-temperature air is supplied toward an occupied zone located

in a lower part in the air-conditioned space, to give a rotating component to
the low-temperature air which is to be blown out into the air-conditioned
space, said plural guide fins being arranged radially around an axis of the air
supply port and slanted at an equal angle relative to a plane perpendicular to
the axis of the air supply port; and

a cylindrical inner wall disposed coaxially with the air supply port to



2. A displacenent ventilation systemthat perforns
ventilation by supplying | owtenperatur eC&J}Cfrolid'iélé@ cification
air-conditioned space and exhausting heatedaifob ﬁggust 2006
has been heated and has risen in the air-conditione

space, the displacenent ventilation system

conprising: a plurality of guide fins that are

attached in an air supply port from which the

| ow-tenperature air is suppl2sed toward an occupi ed

zone located in a lower part in the air-conditioned

space, to give a rotating conponent to

h
suokounenp peaphery af saidhplonali guide fives, b»/bc_vmtimg_tlengﬂlopf the inner
ol gy OB G e B ety Borii o' SCopfirget than o

HAOf bf aneidh antiesigaideain @it axabiectdbrof Yige i@ sapplyapert.
perpendi cular to the axis of the air supply port; and

a cylindrical inner wall disposed coaxially with the

i2r Aﬁlgﬁég{ii}ég a%ofne%ag v@ﬁﬁ?ﬁidﬂ@s‘?&n?ﬁ%ﬁt&ribﬁgpic‘i’aﬁm "l’a’vg&egﬁin the

0 surround-a pe sal d

ignedwalliissnadédrof en mcaustenpiaberddl. t he i nner wall in an

axial direction of the air supply port is equal to or

larger than a half of a width of the guide fin in the

£xi alp dyigtddediernt! Viehfilatidn S$eM RRAL -pedforhid ventilation by

di SE)I.ace nt ventilation syst'em accordi ng toclaim1, .

supplying lometemperatusgadir intp am@ér-eonditioned spare and exhausting
Lal ' t At atd : 0 {

AL b e B GG TR ke B O BGRB8 space, the

displacemeat ventilagion sysesin coagsrising: exhausting heat ed

air tha h]as been .gegi ed_and has ri}s&g in the &

ai r - coRtHTRIIBNd Byide dink that age atiasheddn an, afi sYpply ert from

. b SR : ¢ ) ¢ ]
SHRIE e RIRas B Bl o o8& o docaod
incmdoweppartinrtheaiir-cosdgiometi space ptoagiveam retatingi asanponent to

0 located, in a |l r.part, ip,the air-congditi.oned....
éﬁ%&-?q@pa%r%apowﬁfmﬁhég ?% rpﬁoﬁmn {Qut 1{1%% r%ﬁle 22068 ditioned
dpate! sl glatdl gRidé fingtbeitg hﬁrah?e@ eadlatlyrarouhd iantaxis b€ the air
air-conditioned space, sajd plural, gulde II ns bei ng,
SHNPAy: pest andiskanted at an gquahanglegettiverie ap anesnrﬁ’aﬁgglcular to

Mt " . al angle relative to a plane
@gr"tﬁ%ﬁgféﬁ gl?tsﬁgpﬁiggﬂh%ﬂg of the air supply port; and
a cyld oylindetal inmer wall dispiospd cedxiablyxivathl thevair isupplky port to

St P8 kBt o sy P e B Doy 0 el
ar r angRérein the Winkupply pes abé arianhged in plurality, each provided
with the plural guide fins for giving the rotating component to the low-
temperature air and each provided with the cylindrical inner wall
surrounding the periphery of said plural guide fins, and

wherein said guide fins in the adjacent air supply ports are slanted in
opposite directions.



with the plural guide fins for giving the rotating
component to the [ow tenperature air ands&Reldated Specification
provided with the cylindrical inner wall ~supggussliy Sust 2006
the periphery of said plural guide fins, and whereln

said guide fins in the adjacent air supply ports are
slanted in opposite directions. Consolidated
Specification as at 22 August 2006 29 5. A

di spl acenent ventilation sys2%emthat perforns

ventilation by supplying |lowtenperature air into an
air-conditioned space and exhausting heated air that

has been heated and has risen in the air-conditioned

20200 Hiads e SRR T, BS54, vemiation by

]ﬁppbgdhg domwntempeératureldip |i15lt0piﬂji Tagjlf-d:@ﬂfditighbd lspabe and exhausting
owjenperature air is supplied tawayd an ocgupie
heaiied TRABAIAS Bernuhoasad ADf s FIsen Rang A conbbRERaRace, the

j ' nt to the
(ﬁ%@‘ﬁt@eerrrrl%g% g%%t?lgﬁg?l%?@%o%ﬂ e blown out into the
ai r - copliiralityhofl guigdedins that arglattaghedyin da airrsppdy pgrt from

i al | nd i s .of '

iR R o Syt ds pBiikd B Wekd G doupitf B Jgcated
R o A 1 bondcnedlpibe o ghetp g componen
thprl%s‘ummperp@me s whigh i, bl bg b@wmwanﬁ/ the jagf-conditioned
ot i e AL RO B, ST SR r the ir

supplly pertf anchsladter att an bqualgangglecrelativiegber plagie perpendicular to
[ S@?(:iacf nt. ventjlation systemthat perforns
&4 @ H%na 15 SUPRYY RO | owtenperature air into an
ai I - GPREiRdIROAGnRRA Wl RATSpOYER ¢Bhk AUy Witht he dit !Supﬁlgﬁ port to
has been heated and has risen_in the air-conditione

sweamd 2 periphespohsaidglural guide fnsgndsyst em

;? QL@WW@% B!#? %sléépé/pﬁegf“ﬁ %tﬁforf; %@%&%g@pl?@ﬂ, an open area
fatier R petforatediplaieseingMOPG or higieord an occupi ed

zone located in a lower part in the air-conditioned
space, to give a rotating conponent to the

4.0 t,grrggg hedRed "veMtistion Zs%élie&e tﬁhf)%bn‘ﬂ?ﬁné NYéntiliflon by

ai r-condi t'i oned space, sal .ural guide fins bej n)gh )
supplyiggdlovedemperatareairdntn anxdis-conditioned; space gl gxhausting

it A oAl B BByl el IHbeli et Yfnlifiched e, the

displacement ventilation system comprising:

a plurality of guide fins that are attached in an air supply port from
which the low-temperature air is supplied toward an occupied zone located
in a lower part in the air-conditioned space, to give a rotating component to
the low-temperature air which is to be blown out into the air-conditioned
space, said plural guide fins being arranged radially around an axis of the air
supply port and slanted at an equal angle relative to a plane perpendicular to



as at 22 August 2006 30 the axis of the air supply

port; and a cylindrical inner wall di sposggs Lpbbdcification
with the air supply port to surround a perig 2006
said plural guide fins, wherein a dianeter D‘o?{%%ﬂ gust

opening of the air supply port and a distance Mfrom
the air supply port to said perforated plate are set
to satisfy a relation of MD >_ 0.07.

30

the axis of the air supply port; and

a cylindrical inner wall disposed coaxially with the air supply port to
surround a periphery of said plural guide fins,

wherein a diameter D of an opening of the air supply port and a
distance M from the air supply port to said perforated plate are set to satisfy
a relation of M/D > 0.07.



