; €3eYTTUWM zWY6: YTYZi A15 March 2004 CElI LI NG EMBEDDED TYPE Al R CONDI TI ONER
Technical Field This invention relates to an arrangenent and structure 5 0~
an air outlet of a ceiling-enbedded type air conditionens ?1cularly
relates to the field of an anticontam nation technique for contro ing the
supply direction of a conditioned air, fér exanple, during cooling
operation to prevent particulate dust contained in the conditioned air from
adhering to a ceiling gurtage-pRREKBERUREDEY ATR EQRYEREHI0NR!
ceiling-enbedded type air conditioner is provided at its air outlet with a
hori zontal vane capable of 15 up and down change in the supply direction of
a conditioned air. The horizontal vane nakes the supply direction of the
condi ti oneg ok ik ggaghgghy downward during heating operation and nmakes it
relatively upmarg uring cooling operation so that the supplied airfl ow

wi Il be approximatel yi pAA IS £01 204 heoCahl iahG a5khidee IshS0osCaldittde
horizontal air supply), thereby uniform zing the ténperature profile in a

room ingeagh gperatd gﬁ dmde Jfror, enhancements dduedi 't KN 1 e fdd g ency.
In the aforenentrone orrzontal air supply condition, 25 however,

par ti cul at g dust, Sanial i n,.£ her gondictyj onedk ai f;hawi ng, peenysupplised may
adhere to the C I ng surf ce to partially contamnate it. Specifically, in

a horizont al, \yib& PPL10§ WEEﬁPéaQQ4fgrOEthQoqq&n%OmWé|éﬂﬁﬂ1jﬁﬂ£¥EEM1dd1

Figure 9, the airflow supplied’in the horizontal "air supply condition

through thgcair ﬁﬁdﬁélq@d i 81 subst antikakbyel nd\érlargmc%ml@f%@émgxr he

airflow Srnce t Initi rate of air supply is higher at a

| ongi t udi nal,| ér@v@qlte @%&r;g@a% bhe raidorutihel (@) ,trréwec&rdﬁdl@rre@r dihat

portion w Il pass thr a region away fromthe ceiling surface (b).

Furthegg sisnog Qahéb H al‘:s Ust; conkaipegakd. such a supply air has a high
|nert|g forc% such gugt se don%adﬂ%re% t% the ceiling surface (b). 10 On
the other hand, at both lateral side portions of the air outlet (a), the

airfIOM/diffuses | aterally or forns vortex flows, i.e., the initial rate of
air suppIbegkbgggh agrgconpared with the mddle portion of the air outlet.
Therefore. the arrf?om/mjll travel along the ceiling surface 15 (b) by

Coanda effect. RUrdNBfond iRl $LaSGg-SreRIddESt y@RNAINebidY HikmesURRl ¥
air has a lowinertia force and therefore easily adheres to the ceiling

surface (byyotegdeanst(Brsobitheueekhi na tsulf 3o iERh tel10S& e Dgfblleatoer al
sides of the air outlet (a) can readily adhere dust in the air thereto 20

resul timg hE Q% WM AN ofh di9e a!@%ﬂl§uﬁhr§@l3§.af’ﬂ Ra&t 20 o ntERARSSS
Unexam ned Patent Publication 3-160200 has proposed that the horizontal

vane i s prgvirdedna thy @ Aetachablee amxikbsarohd | sudwry shitbtbgot hefaithe
supply direction toward the ceiling surface and the auxiliary 25 fin is

attached ogodetaghgdqdependicng rupen yeasenot rar efitanigomeaft icontayd matiioan at
the ceiling. Specifically, for exanple, the auxiliary fin may be detached
to orient the Rerdezoni@l re1d5:i VBRI ¢hud0B4d3 during cooling operation so
that the supplied airflow will be approximately parallel to
20 the ceiling surface (a2 so-called horizontal air supply),
theréby uniformizing the temperature profile in a room in
each operation mode for enhancement in air conditioning
effiéiency.
In the aforementioned horizontal air supply condition,

25 however, particulate dust contained ,in the conditioned air

having been supplied may adhere to the ceiling surface to

partially contaminate it. Specifically, in a horizontal view




vane downwar ds under environnents where the roomair contains nmuch dust to
readily produce contam nation of the ceiling or at |ocations such as

hospi tal s where demands for anti contam nation are partijgu/Rartly2004£at ,
whereas the auxiliary 5 fin may be attag?ed to allow a horizontal air
supply under environments where contam ndtion of the ceiling may be hard to
occur or at |ocations where demands for anti-contam nation are small. -
Probl ens toobe 3@ vedr LorHoweveer evenshbwauch amiguxkl igrythénadsfused in
t he above prior art is provided, the auxiliary fin cannot hel p being

det ached undeppeh¥éir oAMe=S el et ainagiodl f cbheieebhi ngroayhr eadi |y
occur and in this case, eventually, the conditioned air will always be

bl own out dgwaveiitlsefr o the dfosdidnidliet .inThi £ored 20l dwaelad ohgdyaed
air conditioning efficiency during cooling operation where a horizontal air
supply shoukdractémal §ynbe epadustedalbuital 66 sausespalpr abl engakraat a
unconfortable feeling (a so-called drafty feeling) of a person in the room
resul tirg fremydineciabl pwmdidok apceoled aif . tdbe Jresentlenven) onthas
been made in view of the above points and therefore has its object of
preventing g£0Rfasl Nati eRaef pbheisei hiDD paus§aerrvhheaokkaiishngwaystirbabl e
air supply direction in accordance with each 25 operation node of the air
condi tionerthy exgrciry nguirfAgesui ty) on ruiehdesi gpintet hea ot 1colddeet dhee the
conditioned air. 15 March 2004 4 Disclosure of Invention The present
invention tekesaimed foll o nRasinesitro 36l \ve niilke dbeve ipr dblress. sAchi rst
invention is directed to a ceiling-enbedded 5 type air conditioner (1)
enbedded i nd@s€eididen Adfaess (t)tranddinavigdednmiaide ad)ateral Iy el ongat ed
air outlet (16) for supplying a conditioned air therethrough toward a room
space afd with apcguicde Beasg €i8},thatbbshl eeatedli Bitkepairrionk! 6 €46)
and has the ability to guide a suppler of the conditioned 10 air so that a
supply diregiionutafett heagondihé ongad fAicw f difEusebst natéabl yy 4Dror fhems
with respect to the ceiling surface (70). Further, the air outlet (16) is
provi ded atvdesst subssantial]ytat hathikongisttediatal aendsupbey eds woiidr
strai ghtening nenbers (19) for straightening the flow of the 15 conditi oned
air into a iywo-abmensidnal thl ovhal enigicd evepbircdbnpl afie. thé izt oohelavt ed
that the guide neans (1S) is preferably adapted to curve an air passage
upst r eam of THdwee fore outheta{AB)owowt hht t threedi abotgonhef celié ingndiuttaned
air to be supplied nmakes substantially 45 or less with the 20 ceiling
surfacdb 70)b) by Coanda effect. Further, in this case, since dust

contained in the supply air has a low inertia force and
therefore easily adheres to the ceiling surface (b), regions
(D) of the ceiling surface (b) close to both lateral sides of
the air outlet (a) can readily adhere dust in the air thereto

20 resulting in ease contamination. |
To avoid such contamination, Japanese Unexamined Patent
Publication 3-160266 has proposed that the horizontal vane is
provided with a detachable auxiliary fin for shifting the air
supply direction toward the ceiling surface and the auxiliary
25 fin is attached or detached depending upon ease of productioﬁ
of cdntamination at the ceiling. Specifically, for example,

the auxiliary fin may be detached to orient the horizontal




Wth this invention the conditioned air supplied through the air outlet
(16) of the air conditioner (1) during cooling operation. is guided by the
guiding neans (18) to forma jet blown out toward the ropmgp A5 or
|l ess with 25 respect to the ceiling surface (70) . The axis o?ﬁ:?ﬂg&j et is
turned toward the ceiling surface (70) dfe to Coanda effect. In this case,
since the straightening nmenbers (19) are 15 March 2004 5 di sposed at
| east substamd aldwnwairdwtihdangitydi-pal.ngrdsaf the air outlet (16),
respectively, and straightens the flows of tﬁlg'tégndlg?i onet arF GPnheths
| ateral sidegpordismnstofrédel af rpidlal dduo, tmos di mensional flows al ong
the vertical 5 plane, the initial rate of stlcj)apnﬁp‘},@ab‘forf he c%h%li‘f?blnje%ga‘ﬁ
becones as alti ghioaksacats betibnt hes | alaral: side partions as at the nmiddle
portion of the air outlet. Therefore, Ejtalheasiasldrf”ll?%v‘vsT wgfefnaﬁi}f reath et~
ceiling sucbatem(ir@)xibut aMd | gFadualdy; .90 in, the couyrse of tine due
to a tegperature di fference f% fron1the‘go%%gégT.QREESFaihﬁﬁ?,a%ﬁ&#ﬂQEYthe
suppl y. di r échi ezy0fbd heregndidi eped 1aif, | d_so that the airflow
will be approximtely parallel to the Oé’eﬁsi%%ggﬁﬁ)g%{e, 2t he SEPPRIYoWNERT be
suppr essedefivdrohnareki k@eakong 1R i 6gilil,Rg gurf,ace. thereby preventing
cont anmi nation of the ceiling 15 sur%acglFﬂ éﬁg&agilF%ﬁfh%?iﬁéthPaﬂ%fd
supply contiotootur|fraasecons: isWention ddndsiarganged that in the first
i nvention, the guide means (18) corrprél)';éesd%n%%irsﬁz‘oom %n T YHRFLPRN6Rs up
and down céaesgemahlthe supply direction of the conditioned air and
strai ghtening plates as the straightening 20 nenbers (19) are di sposed on
the hori zontRdovbenes (d8)be UL .~ it i s preferable that an extension
hei ghéﬁ( w h) at which the straightening plate (19) extends fromthe
hori zdRtal vaneH(d8yeks BRRBWOIL ATy &1 ANG, 3 less (a third invention).
Furthernore, it is further preferable thagugglgégjeifgnﬁﬁmF?ﬁﬁgh% Eeeh) is
22.5 mm (a@doow thrisyeation)s Mddiddd s Lpvention, .since the flow direction
conditioned air fromthe air o%%let (16) c%mg é?éﬁsr\ﬁed:lﬁ‘p cannot help
being detached under environments whera contamination of the

ceiling may readily occur and in this case, evéﬁﬁﬁally, the

conditioned air will always be blown out downwards from the
15 air outlet. This not only incurs reduced air conditioning

efficiency during cooling operation where a horizontal air

supply should actually be conducted, but also causes a

probl;m of an uncomfortable feeling (a so—é%lled drafty

feeling) of a person in the room resulting from direct blow
20 of a cooled air.

The present invention has been made in view of the
above points and therefore has its object of bpreventing
contamination of the ceiling surface while obtaining a
suitable air supply direction in accordance with each

25 operation mode of the air conditioner by exercising ingenuit}

on the design of the air outletr for the conditioned air.




15 March 2004 6 and down by the horizontal vane (18;, the flow of the
supply air can be oriented relatively downward during heating operation,

while it can be put into a horizontal air supply Condltlﬁﬁ T&g{ﬁ g cool ing
operation. The air :.conditioning 5 efficiency car # hanced in

each operation node. Further, the flowdof the supply air can be effectively
strai ghtened by the straighteni ng pI ates (19) provided on the horizontal
a fifth i ventlon is arranged that in any one of 10 the

vane (18)

second tdhf%{]]rqsfil’?%\%t THIRN thaHk hor| zontal vane (18) is fornmed of an

el ongated platg member that curves over, the,_WI dth thereof apnd.tbe.plurality
of straighteni hge pIDate§§“(“19‘)p éTe F9%edP§=ar Fafged o o i ?nﬁég“%ﬂgge °
surface of the 4_hor| ont al 18) at a predeterm ned pitch over the
entire . 3P eI 3PS éh'gqq Sval direction of the horizontal vane (18).

It is preferablethat the pitch ( cu p). of th tralghtel 19) in
respect of the? onfitudit Hé{'% “diP8ct Fon Of IHE horPzoht al- \r/}aﬁ%_%f%f%eﬁlo m
or nore and o0 mm or | ess (a SIXth |nv ion Also”l:t1 IS furather(_l%g

pr ef efabl &Rhad L ¥ hEOPHteROPeEY F St rt ght BRrhg Bl 384 2FTo) 50 mm

(a seventh invention). Further, |t |s Pref erable that the, nun‘gﬁ_r of_ t he
strai ght g pP B8l (¥oFnt & bea“aer"?aanged:‘o?f‘%%ﬁf st higl 8%hoFzdAfAl P4ne

(18) is 10 (an eighth invention hls i ntlo t he

curved, eFEIRIEEEE h%r‘i:‘i%ﬁ%%ov‘%% a(-i8)¥\(“85ﬁ 8?% g 3 tﬁgw %E%geof t he

condltloned air to chan e the supply directian ther 15 March (%047
1‘5& éi}i’earr*"‘r

Furt her, @F%d'eﬂtl’heas%-&r%h'%%ﬁ%g at S:*“ar‘t—:'S a'ﬁgeecf‘ 6n 4vé Stnner
curved surface of the horizontal vane over the entire Ien tthot h%reof

the flew b¥6) S Updd VR raQ:a]nl*e‘ntWéf%/’- astsr%ﬁ ght S 15y
a t he

strai ghtenin lates. ~5 In a ninth inventio rran ed h
fi rst% nvaE ?e‘g thRE @l%War%-Ye_L%‘)l%on%‘rl g@? §°ﬁ§h 28H‘F§ %nz‘totrhat

all ows up and down change, in the suppl y direction of the COI’LdI ti ors%ed air
and strai ghverdme p) by o5 a9n Hee 51 i [ght*afRRF e ML 1airge S F5Sed or.

an inclined surface (16b) 10 opposed to a fr t face of th ori zontal vane
in an ai r(70) F’hru."l(e-, )th apz}?r outlet 851 1S Pro‘/'l e t %. %

‘substantially at both longitudinal ends théereof with

straightening members (19) for straightening the flow of the
15 conditioned air into a two-dimensional flow along a vertical

plane. It is to .be noted that tﬁe guide means (18) is

preferably adapted to curve an air passage upstream.of the

air outlet (16) so that the direction of the conditioned air

to be supplied makes substantially 45° or less with the
20 ceiling surface (70).

With this invention, the conditioned air supplied
through the air outlet (16) of the air conditioner (1) during
cooling operation is guided by the guiding means (18) to form
a jet blown out toward the room space at 45° or less witp

25 respect to the ceiling surface (70). The axis of the jet is

rurned toward the ceiling surface (70) due to Coanda effect.

In this case, since the straightening members (18) are




passage connecting to the air outlet (16). Wth this invention, the sane
operations and effects as those of the second invention can be achieved. A
tenth invention is directed to a ceiling-enbedded 15 typs ®iakclE 2004 ti oner
(1) enbedded in a ceiling surface (70) agd provided with a laterally

el ongated air outlet (16) for supplying conditioned air therethrough
toward a room space and with a horizontal vane (18) that is located in the
air outlet {;16),nd has dhe abidddan 619y de dcpplongfcddign20 srangdidf oned
air. Further, ‘the horizontal vane (18) is formed of an el ongated plate
menber that.,curyes Quered hg ey dth dhenecfe1 2 Rl ald A PHeastd alght ending
plates (19) are fixedly arranged on an inner curved surface of the

hori zontal ang d 18)roMmeidhe entife bepgt hatbeseokjangoeachnef dhe b
straightening plates (19) 1s disposed to be substantially orthogonal to the

| nner Surf%iig ofuther hord zontal -uanen618haande exkend 1@ver - the Wehitical
t her eof . March 2004 8 Wth is intention, the flow direction of the

condi ti gned aif, fromthe;ait outdel (16)sofptpecdi recondiohiioRebned) L£@an be
changedgup%&%éedomhg%yq?ﬁglﬁorizontal véﬁgh%fg)é Therefore, if the flow of

the supply Qidorel 3 eliafh walsy dowmpand iy ing heat iNGOReyalidns Wy | it

is put into a horizontal” air supply condition during cooling operation, the

air condi tiQui it LeReynCaR beeenhanged ip. each-operal i e dMb8Lows
Furt her, tﬁQEVA fﬁ%%sg curvgd, el ongated horizontal vane (18) can snoothly

change t he Jipg;vggft &Qgcﬁotﬁgnééﬁi@ﬁ@%@ffacgurmﬁrm avitheysidiai ght e ng

pl ates (19) 'y arranged on the inner curved surface of the rorizontal

vane (18) can styaightensthesfhbewQhd hesuppl ¥ aldmpudthale tdies @idd flow
t her eof inggﬁﬁﬁhb pg$tia? ??%ms at bgth the 15 lateral sides of the air

out | et 116)e 64 he TP it B dhuardngEnsivanals £ 1w aend | he erticeal

pl ane. Thus, the partial airflows at both the |ateral si of the air

outlet (16),zls0,1 haqtheri nidimlqas atewakasuppl ¥ynet the condiltdwoned
air like tﬁgaptzk??ig§ﬁg?§lglo%€vdata the middie of the 20 air outlet (16).

Accor di ngl y,; 1velk | Bgr§QrkatdBfl BorLZ08t altcai fhSupRL 81 ngORMIrlrzer , duhieng
for exanple the cooling operation, it can be suppressed that the flow of

the conditigned .ai rcdd ayel sughengsthe rGeid i thea s fragea{dfy . twi ddeiQamg
prevent contam nation of the ceiling surface.
surface, thereby preventing contamination of the ceiling
15 surface in a so-called horizontal air supply condition.

In a second invention, it is arranged that in the first
invention, the gquide means (18) comprises a hq:;zoqtal vane
that allows up and dowﬁ change in the supply direction of the
conditioned air and straightening plates as the straightening

20 members (19) are disposed on the horizontal vane (18).
| Further, it is preferable that an extension height (wh) at
which the straightening plate (19) extendg? from the
horizontal vane (18) is S5Smm or more and 30 mm or less (a
third invention). Furthermore, it is further preferable that
25 the extension height (wh) is 22.5 mm (a fourth invention}.

With this invention, since the flow direction of the

conditioned air from the air outlet (16) can be changed up




25 - Effects of the Invention According to the present invention, in the
ceiling enbedded type air conditioner (1) enbedded in the ceiling 15
March 2004 9 surface (70) and provided with the air cutlg Makéh 2004
supplying a conditioned air therethrough _at substantiailly 45 or less with
respect to the ceiling surface (70), theBair outl et ( 16) is provided at

| east substantially ' ' at both 5 |l ongitudi nal ends thereof with

strai ghteni ngyMeARers, (¢80 £oristhad ghtend ngid he Ehowrobwt be @aad%hbg\?\zd
en

air into a twodi nensional flow along the vertical plane. Thus, ever.

the conditigned @inr is supplded t ioughvkhe abbwaublet GLEknef hbatahg
condi tioner (1) during for exanple cooling 10 operation so as to be as

paral | el too%Qf-‘a@PéA,i ngnsusface-as passhbl andhe: flow pbntde gopditpgned
air can be suppressed fromtraveling along the ceiling surface thereby

preventing égﬁﬁpﬁﬁﬂ{er oy %88§§H?na$éé¥h@ﬁoﬁj“aﬂﬂﬁ|idﬂ%'nGEHBEB§5ning

according to the second invention, the supply 15 direction of the

condi ti @edeﬁf%;gﬁg]ibecsﬁ%gedc&&e%ﬂﬂ down by tbe hQrdzosgadavane (482, in

accordance Wt operation node of the air conditioner, resulting in

enhanced ai g, conditi ening rebli clencye | 8uadditi ony (6, Sial ghkeBENga Dy AL €5
(19) dispos%%“bn the m%iiggéfafgvanee(18§‘baﬁ 20 effectively straigh?e% t he

flow of theséf‘??%;&’té{éd FHANE I8 g hREEQH G BQaEQs& h%ﬁi%&@v&ﬁ}é@néﬁoﬂhet he

fl ow of the conditioned @ r can be snoothly changed by e horizontal vane

(18) and at . SANE thdls o) be effectively straightened over the entire
| engt h of t$é§%%r out |l et (f%)) 25 Further, according to thé ninth

i nvention, the Sgﬂeaeff'%%siﬁ@@néfoﬁpt@t ned asrihgse ehathensgepnéne or
invention.. Still further, according to the tenth invention, the 15 March

2004 10 gsang, ef £§&%)I§ed cay bg, pbx aiﬁ%@&ﬁ§,05&@fhép€z$ﬁf§l tviRet Pigpd is

inventions. Brie scription of Drawngs 5 Figure is a schematic

cross-sectignal.yi gw of, aR18hgac0RdidiAner naaser didka ¢ ocanyegbedidrentnef
the present 1nvention when viéwed fromsideward. Figure 2 is a perspective

view of the, iy C@%%éé@nﬂd eeﬁ)@dﬁ@@rm 8 cok | L Pga VgRPenYheWedatEOM DEf OW.

10 Figure 3 1s an arged view show ng tailed structures of an air

outlet and a’zlrc?orﬂi&%ﬁ%! ¥apPengEgWe 4 SiAn¥kewgors@spanding terFiguse 3
when the supply direction of & conditioned air is oriented downward. Figure

5 is a perspectiveai el (g heriazentakt¥anenetiSplicgur 8veri §ha &noNte Vi ew
O the horizontal vane. Figure 7 is a top view of Eigure 6. Figure 8 is a
side vigw of fbr €nb.2 longitudinal direction of the horizontal vane
(18). It is preferable that the pitch ( W p) of the
straightening plates (19) 1in respect of the _lgngitudinal
direction of the horizontal &ane (18) is 10 mm or more and 60
mm or less (a sixth invention). Also, it 1is further
20 preferable that the'pitch (Wp) of the straightening plates
(19) is 50 mm (a seventh invention). Further, it is
preferable that the number of the straightening plates (19)
to be arranged on each single horizontal vane (18) is 10 (an
eighth invention).
25 ‘With this invention, the widthwise curved, elongatea

horizontal vane (18) can smoothly change the :flow of the

conditioned air to change the supply direction thereof.




Figure 9 is an explanatory diagramshowng an airflow state of a
conditioned air supplied through an air outlet of 20 a conventional air
condi tioner when viewed from sideward. Best Mde for CarTyhﬁgcggboahe

I nventi on Bel ow, enbodi ments of the present invention will be described in
detail with reference to the drawings. 25 Figure 1 is a | ongitudinal
cross-sectional view showi ng the structure of an embodi ment of a

cei ling-enbedded.t yRe ndlel ¢@NAHA:0R8N eibhgaGLQrdisnG A0 tihedireseftanged
invention. As shown 15 March 2004 in thi's figure, this air condi ti oner
(1) is conpgsedesanhhatl &tk (2Qraard & heal wxchanger (BQe armes)cantat ned
inacasing (10), and is installed in a space at the back of a ceiling so
as to be sepl %&mﬂ@széhéaﬁl @ReQRBRI, NG Hel 131 8w f 8MBthd NsapEe | iang hkeat d
(70). The casing (10) is fornmed of a container-like body casing (11) that

opens downward -and 8.deeepakhvenpansy ﬁﬁé%et@@}a?@r\!@éﬁir@? ket 4 €@ openi ng of

the body casing.(11),and is fixed so as to be suspended froma beam or the

like | opated 10 mbaye,thfough,a,hadgerial tBoughahBey anhatnah hEWEirst
Specifically, the body casing (11) is conposed of "a top board (12) shaped

| n_an octagan.By iGH! LiRG AR acorVess bnareguare antiacside hoard

(13) extending downward from an outer edge of the top board (12). On the

other handynthesdegQrabbvendSipanetnidds is fi0s na@bdgé%admmi@ﬁ lohe

square plate and attached to a | ower end of the si oard (13), and the

top face ofohhis+REREANGE &l 2RAT§ELR: gRASRAGRS SO EStad hendboitamdacaioly t he
ceiling board (70). Further, as also shown in Figure 2, the decorative 20

panel (14)pispbesmediaf i4s: substaddal by mhddl enporhban Mittaad ajreg)n et
(15) that opens in the formof a'square, and formed with four el ongated,

rectangyl ap,abteQutd et s (8h nrmch abel wrut shdezanda al oRaet hen r gapeatd ve
four sides of the air inlet (15). Furthernore, an air filter (17) for 25

renovi ng be@EEBQ gggﬁgggggﬁ_§gcbh@sap§féﬁglg@1@;§pst contained in the room '
air is provided over the eniire area of the air inlet (5), and its entire

bottom face is suppRoOrded ohvenkla MBI che2Qdel D datitdrze-drk efdddter aeover.
On the other hand, horizontal
those of the second invention can be achieved.
B tenth invention 1is directed to a ceiling-embedded
15 type air conditioner (1) embedded in a ceiling surface (70)
and provided with a laterally elongated air outlet (16) for
supplyving a conditioned air therethrough toward a‘FQom_space
and with a horizontal wvane (18) that is locatéd in the air
outlet (16) and has the ability to guide a supply of the
20 conditioned air. Further, the horizontal vane (18) is formed
of an elongated ?late member that curves over the width
thereof, a plurality of straightening plates (19)“are fixedly
arranged on an innér curved surface of the horizontal vane
(18) over the entire length thereof, and each of the

25 straightening plates (19) is disposed to be substantially

orthogonal to the inner surface of the horizontal vane (18)

and extend over the width thereof.




vanes (18) that can change the supply direction of the conditioned air up
and down are disposed in the respective air outlets (16) . 5 Specifically,
as showy, in enlarged manner in Figures 3 and 4, out of 'ga I f an air
passage that communicates with the air oytlet (16) of the decoraiive pane
(14), the sidewall on the side of the out'er periphery oz the decorative
panel (14) (right-hand side of the figures) is forned of: a 10 vertica
surface (16a) exwendi ngnsubstianidmdilan vertigcal kyogowawared: iand age i nghikned
surface (16b) that is inclined fromthe lower end of the vertical surface
(16a) downveg iy idhdde gifection trowar dithe panele out£8) pesk phery apdy
connects with the bottomface of the decorative panel (14). On the other 15
hand, out ofoddie: isirdewall)s @fn the &l luPassddeodhaby CORBUALCaLERt YAt N
the air outlet (16), the sidewall on the side of the inner periphery of the
decorative panel ((84). (teftshang siide phet herdi guresinbs JIdBA Qfir aig
curved surface (16c) that gradually extends toward the pahel outer 20

peri phegy aslidtigeas, dowmwand Rndmy wddical spudaced 160)1d hat fétllsnﬁls
fromthe [ower end of the curved surface (16c) substantially vertica Ty
downward. Thage tao pposattanal |aisur fagas: havidi Sticdh sull Ace; f Or8E1 A1 &
formed over the entire length of the air outlet (16) in the |ongitudinal
direction 2pdratdiongctn@n a0kt heganak oh@ntherpapethcy ThEnabe OASSAGEd in

i nterposed between both the wall surfaces has a function as a run-up

passage thalacthanees tibe kbew dineehbon ehetNedthdbsMEGRy2@0% Idhgated
conditioned air while straightenirg the flow of the conditioned air toward

the outl et HolGkonkunt hegne i N1khe F4H WROBASIFIEhAdRe I WR=UPs it @RCerpf the
conditioned air up to . the outlet (16) is set at substantially 30 nm or
nore. 30Furdoagritiaseeagh-shown in Figures 5 to 8, the horizontal vane (18)
is formed of an elongated plate menber and slightly curved over the width
so that the inneryciaadh sUr f age (8 fgimand r atadace W)l e fﬂ@ecﬂa&; er
curved surface (18b) forms a back face. Both I|engthw se ends of the 1

hori zontal atadeqelBhbrartndr ovisledchnvedr slibyauvkt Ber especidve el -ediaped
extensions (18c, 18c) that extends on the front face side, and ends of the
ext ensi-ons (Q88¢)caar esProvgictath Wkd Fespeeti waLosmsty ngipi 88 18 tifd) to
extend outward along the length of the horizontal vane (18). Furthernore,
the 15 horicaeatal yaswe (dreod tAnattiached porthel owtllgis (28) , bbshcaymect ed
and supported far free rotation to the decorative cover (14) by the two
connect§ng 1picasal18d.debB8d)f | epat ed ri nsithes 0f (16 @iah K | ebrhd@) i0eB the
upstream side of the conditioned air flow), and arranged to rotate about a
support 20taxiaixehyiandli vel®f anouwdshoms medoricdiur phensnr ethas, a dfeature
of the present invention, a plurality of (ten in the illustrated exanple)
strai ght enbagtpbat esrfl18ws19t potar takr diaght-ani rgdele of aMofaiheutlet
conditioned air are fixedly arranged on the inner curved 25 front Trace
(18a) of theshoralzent ahcranee( 1) ahea preteder maned Pt Gupplly ~op) tder
the entire length in the Iongitudinal direction of the horizontal vane
(18). Eachcohditioned air like the partial airflow at the middle of the

20 air outlet (16). Accordingly, even in a so-called horizontal
air sﬁpply condition during for example the cooling operation,
it can be suppressad that the flow of the conditioned air
travels along the ceiling surface (70), which can prevent
contamination of the ceiling surface.

25 - Effects of the Invention -

According to the present invention, in the .ceiling-

embedded type air conditioner (1) embedded in the ceiling




15 March 2004 14 these straightening plates (19) is placed over the width
of the horizontal vane (18) so as to be substantially orthogonal to the
front face (18a) of the horizontal vane (18). As shown i dRGcRMOOW S in
Figure 5, the conditioned air that flows,5 between respectlvecagiacent
straightening plates (19) along the fronP face (18a) of the horizontal vane
(18) will be thereby strai ghtened over the entire length of the horizontal

vane (18). As shewn. 7on FLeures&iand 7wikh |snoreferakle that (tbe 1fopitch
( wp) of the straightening plates (19y in respect of the |ongitudinal

direction qf;ddie heri zondHaMangddl8hiks i famOfo I € aaNdsEPs ram otal Bgs.
In this enbodinent,” however, the pitch (w p) of the straightening plates

(19) is setyqat 50, muas; efepaphe val yengFunthere (j0j s preferable
that 15 thésgxfgns?g% ﬁé?ﬁﬂ?é agﬁf g% Y Tcﬁ eac%gst?aighTeéing plate (19y

extends fromdihg hqriszontal yaneiddd) dis 2MBL0r siBseaarda3Qymmuer pess. In
this enbodi nent, however, the extension height (wh) is set at 22.5 nmas a

mor € prGferl%Wﬁdt[%ﬂi%%-l Rukhenapes s wWheR tPeacoRebhigedembsrés(bbpwoput
nost 20 downwardly through the air outlet (16), the horizontal vane (18) is

ori ented douwpuarg s ibhateid sshagk Jracend 8bhnavernbhes tdier ventbcal susface
(16d) on the panel innéer periphery side as shown in Figure 4. On the other

hand, when {;he conditi oned, akloh§ ikRel tietarda20nd BAnai r TaURP! Yeveendiidon,
the horizontal 25 vane (18) is oriented upward so that its front face (18hb)

i's substantdqal |y, parnald ey to 4 hesi Bghbnedasuntaasn’ t6R) Ofr the-sédevas] on
t he panel outer periphery side. i :
of the air conditioner (1) during <for example cooling
10 operation so as to be as parallel to the ceiling surface as
| possible, the flow of the conditioned air can be suppressed
from traveling along the ceiling surface thereby preventing
the occurrence of contamination at the ceiling.
Further, according to the second invention, the supply
15 direction of the conditioned air can be changed up and down
by the horizontal vane (18) in accordance with each operation
mode of the air conditioner, resulting in enhancgq air
conditioning efficiency. In addition, the straightening
plates (19) disposed on the horizontal wvane (18) can
20 effectively straighten the flow of the supply air.
‘Furthermore, according to the fifth invention, the flow
of the conditioned air can be smoothly chahgéd by the
horizontal vané (18) and at the same time, can be effectively
straightened over the entire length of the air outlet (16).

25 Further, according to the ninth invention, the same

effects can be obtained as those of the second invention.

still further, according to the tenth inventicn, the




15 March 2004 15 The fan (20) is provided at a substantially m ddle
position inside of the body casing (11) and serves as a so called turbo fan
in which blades (23) are held between a shroud (21) and g ﬁﬂﬁrﬁ%ﬁ?4‘ A
drive shat (26) of a fan notor 5 (25) nnﬁ?ted on the top %oar& 17) of the
body casing (11) is fixedly inserted intd“the hub (22) of this fan (20)
The fan (20) is driven into rotation by a driving force of the fan notor

(25) to feed an aif.chaving Beebprsygkadakr omobel o thee fanr{20ke third
dianetrically sideward. Furthernore, a bellnouth 10 (27) for guiding the
air, having flowedjnto the casing (10) through the air inlet (15), to the
fan (20) is provi ed bel ow the fan (20) . Further, the heat exchanger (30)
is a so-called finned tube heat exchanger conposed of a nunber of

pl at e-shaped fins 15 (31) arranged in parallel with each other and a

heat-transgfg%ég;g%géyg?&yaﬁﬂd@e%r%mﬁg§gh the fins (31}. The heat. exchanger
er

(30) is forméd in a rectangular cylin when viewed in a plane to surround

the fang(20), and;gapoes!ed Lo amuldoorciyd- dct hainshoul & ef ah gt ant
pipe to " performa function as 20 an evaporator during cooling operation and

a function c%%@iﬁ%}geﬁggsgggc#air}g; heal i ng, opefsddOfed hiergby ematrpkbiaget he

t enper at ure con e alt fed fromthe fan (20). Furthernore, a

drain pan (; r | VINGHAI NG Jisichiz@ui.ded bel ow the heat exchanger
(30). 25 Igﬁyﬁﬁﬁaoéhe gbdy casl ng (11f'of the air conditioner (1) forns

therei nside an a%{ggggv pasaage (WLsbeading yheamdmeal raipl ebntlh§lontst he
decorative panel to the aitr outlet 15 March 2004 :
embedded in a ceiling when viewed from below. '
10 Figure 3 is an enlarged view showing detailed
structures of an air outlet and a horizontal vane.
Figure 4 is a view corresponding to Figure 3 when the
supply direction of a conditioned air is oriented7d0wnWard.
Figure 5 is a perspective view of the horizontal vane.
15 Figure 6 is a front view of the horizontal wvane.
_Figure 7 is a top view of Figure 6.
Figure 8 is a side view of Figure 6.
Figure 9 is an explanatory diagram showing an airflow

state of a conditioned air supplied through an air outlet of

20 a conventional air conditioner when viewed from sideward.

Best Mode for Carrying out the Invention
Below, embodiments of the present invention will be
described in detail with reference to the drawings.
25 Figure 1 is a longitudinal cross-sectional view showing

the structure of an embodiment of a ceiling-embedded. type air

conditioner (1) according to the present invention. As shown




16 (16) through-the air filter f17), the bellmunth (27, the far. (20) and
t he heat exchanger (30) , Wwen tae fan (20) is driven during air
conditioning the roamair taken into the casing (10) viajtshgaghodod ter
(17) through .the . air inlet 5 (15) flows through the airflow passage (W
in the order of the bel Il nouth (27), the flan (20) and the heat exchanger
(30), exchanges heat with refrigerant in the heat exchanger (30) to

exper | ence {emerat g, Lntols (s e.oodd: e, 00l eh dug | ongokango opRaEL | on

or to be héa ring atlng operation), 10 and is then supplied to the

room space t hegugh Jdqje ut (L Peshor g abhtsORE4tieNi gg of
t he roomspacggyl\/brzgnspgfé?f?%a*?£ ?%255%%? tﬁerg is a demand for]ihe

condi tioned, ai;r, ré)e!ﬁﬂesug%l ed ;ﬁq{g{adﬁqté&/ehy downward gurkRg Rlckexadphe

heati ng operatl hor 1 zont vane (18) is 15 oriented substantial l'y

ticall 4 « EoRd
vertica yucbqt %y aF?y Ver;egcac?{y%gurfn %0 thatat her condiddoned awl)S)

supplied s omnmar al ong the horizontal vane (18

and the veril al, s fa ( ) he-gihr outlet (16) on the panel outer
peri phery &9 %'d llllh %%ll%ﬁﬁebggfgmﬁs Rn the sanme 20 f figure . On the

ot her hand, |f tﬂe SRy, |r1b§ put it e.d SQeald edheraiz@Rtali il rps4pp! Y

condi tion durlng tor exa e cooling operation, the horizontal vane (18) is

upwar dl y r% aﬁt 1@d, ag Showt ngégyrg nw@rihahqt ke Jé&ﬁaiﬁ&e pd8a) ei4?5

t he horizo ane (18 de su stantlally parallel wth the inclined

surface (16h), ofcok)gert 'd%ﬂonpfoﬁ%%ﬁr@ o PU LA c 08s dde panel agut g5

peri pher al iI's manner 15 March 4 17 corditioned air

out ot (1611 1 s O L B ST S AR S B oS
then fﬁentabove through a hanger although they are not shown.
Specifically, the body casing (11) is composed of a top board
(12) shaped in an octagon by cutting away four corners of a
square and a side board (13) extending downward f?dﬁ‘an outer
edge of the top board (12). On the other hand, the decorative
15 panel (14) is formed in a substantially square plate and
attached to a lower end of the side board (13), and the top
face of its peripheral portion engages aqainstrﬁhe bottom
face of the ceiling board (70).
Further, as also shown in Figure 2, the decorative
20 panel (14) is formed at its substantially middle portion with
an air inlet (15) that opens in the form of a square, and
formed with four elongated, rectangular air dﬁtieté {16)
immediately outside and along the respective four sides of
the air inlet (15). Furthermore, an air filter (17) for
25 removing floating substances such as particulate dusf

contained in the room air is provided over the entire area of

the air inlet (5), and its entire bottom face is supported on




face (18a) of the horizontal vane (18), changes widely and 5 snmoothly its
direction of the flux line, passes between the inclined surface (16b) of
the air outlet t16) on the panel outer periphery side andstNig . diPsdFpPnt a
vane (18) as shown in the arrow Sin the figure, and is then bl'own out
through the air outlet (16) at an angle é%proxi mately parallel to the 10
bottom face of the ceiling board (70) (for exanple, an angle of

approxi mately 12% :i@e33 1 Wit fritihe battam fagg oot he el | hogy boae%%ﬁm_ In
this case, the conditioned air supplied to the room space through the air
outlet (16). 10585 @ det . \dhen.ihe I: r?gug)plfy, angl,s,0f, the aif;d

appr oxi mat e‘llé par al | e)l 0 the bot t%r% Ace of t%eggerfl i ngr%%alrdcﬁ(‘?of) : tl'Pﬁe
axi s of the.jeh: W blebe,bentupwar diby, Caandayseffeety 40 thLs Logot,
however , thceé strai gh? enlang plpa%es (19,n§:§, Q%l) Far %ﬁprlovi e%l SEQP%glt?rggnt '
face (18a) pf t@@:f@%z @l vane (18) as described 20 above and therefore
t he f|OMIQUId%d y the horizontal vane (18) is straightened by the

strai ghtseni ng pl at.es; ¢ 119, e \cqor di B 151 oW Es. ¢, r gi ned
froml aisgr ally d?_ f’géf(:%ga()%gf of hi %8"}‘7@ ﬁgx%@%mgeg/gﬁa%é%o% Fg?%?‘%% gi de
portions of,tdesal pueublels (LGl 1agd Janshea supplied.  enlbe 2anLnpm soace
as a two-dinensional flow generally traveling along the vertical plane (a
pl ane incl udi ) tiQnRqin thefighr A Lesult, o] ot

| at eral side %gr{:?gngg& fgpl\]?e??chazdoig’iB%%)lF ﬁ%eﬁ%aié?%oﬁt Ipea?le?mﬁ“?’he@he
initial ratg p t c irtisoned ai kb fLigi | as
at the md éﬂ%gf#%gﬁyt é?é%?é $Egtgfrglgﬁ“dggsggggggegghg?%e8§%%¥?ﬁégg
surface (7 t u o) in.th OW;SL aeyOf: L to.a

t enper at ur ad%hf e?{eﬁge?%%%g%ﬁ%?o%%%i ?tf ?Ff%t lﬁfg@gl(l):‘retsi)onlS'E)ff%1ngeajuc‘;f' @
conventjiponal. Lei ddng- ed {y | - Sondid i Qney. r.e the : i’
supply 1i s | o?/vv,ctelt ae:L aisﬁlﬁ%%\%gi s(%aaié)’; taéo{%pprgda%h ﬁ]%)gt\gg?tl%%l?acggg?l?%g‘y

cei ling board {70)4,by. (panda rehfiael. slfhe 3%8')%95'&%9 9&:9]&1;&%

conditioned air 1s oriented relatively upward by the horizontal vane 8)

during cooldng QperAtd N O ra Fr@g:??c%‘?ct sat<hee xagp! @8)%9w£t9%g§a?:‘r?]9&fkg€v5

wWth respect to the bottomface of the ceiling board (

will . flowalong ide haldambace et hoyesi | hag: board iﬂg)céﬁné@@%.&f’{ﬁi ng

15 contam nation occurs in the regions (D) as shown in imaginary lines in

Figure 2. Qnd hesothier shapdorsl nHhe g Lol tH9RET (14). On the other

15 hand, out of the sidewalls of the same air passage that
communicates with the air outlet (16), the sidewall on the
side of the inner periphery of the decoragive_pgpel (14)
{left-hand side of the figures) 1is formed of: a curved
surface (16c¢) that gradually extends toward the panel outer

20 periphery as it goes downward; and a vertical surface (16d)
that extends from the lower end of the curved surface (1l6c)
substantially wvertically downward. These two oppdséd wall
surfaces having such surface forms are formed over the entire
length of the air ocutlet (16) in the longitudinal direction

25 (a direction orthogonal to the paper). The air passagé

interposed between both the wall surfaces has a function as a

run-up passage that changes the flow direction of the




(1) according to this enbodi nent, the horizontal vane (18) is provided with
the straightening plates (19, 19, ...) to straighten the flour of the
conditioned air into a two 20 di nensional flow along the ég\rdt iq%gi dz)%ane. .
Therefore particularly during cooling opg%ati on whi ch neé E\ G0%nt al
supply of the conditioned air, the horizontal vane (18) can nmake the supply
direction of the conditioned air approach up to about 25 to about 35

degrees wi tdoricEspenied 0 25-t henhott oraf.ace;0f. 4:he, ceihing Haard (70) 19
t hereby ensure a high air conditioning effici enc% and elimnate an
Mar ch

unconf or t ajordieeldma (drafdawaheelinagh 0f 2 Rekson ki Ln ;1 b
2004 19 the room In addition:, at thelsaﬁe Bi m?, tkgygﬂ%\’/\/ ofntFuge run

condi t i one@paigaaydie drestyai-ngd dromfdow ng-al o&%&pﬁ[&%& om face g{) t he
0 nati on

ceiling board (70), which prevents the occurrence ceiling conta

that has cenvertuitqral M6y hgegea RLoOR|;80)} 47 I i The present
invention is not limted to the above enb%ﬁf%??jbggb%c u&gér%‘ vari ety of

ot her efrbodi nentsurSpeci figal lyachn gggwﬁboxg eg@_gﬁirggnt 5 Lhe stgai ght eni ng
er

10 plates (19, 19, ...) as straightening ne s dre arranged on 't he" 1T ont
face (18a)netitbathorizent alig¢anes (8): ver, J raj ghtenin | at es
(19, 19, ...) are not lim teda\ét o the a %@Ce%gr Fénfé%&r#ttbea ,%r]fagtre elg‘?iﬁbefre,

may be arranged1amHitng idichidaed s face &%c?@. h%. Eh‘étaitrheo%'n%t@;clu%éc{]at
e .

is opposed 15 to the front face (18a) of ori zontal vane her,

the strai gbtienhBg pled£s FL®msl9% -frontdrl € t cessakily ranged over
the entire length in the | ongrgni tuaai narl di reg??oangj’ﬁ%hghé‘i r?lg{:]ffe?.c‘irl"@d but

Y only beysrasagedsko encksSEORd-sbSLANt ably oAl U Nl £l he
Conti toner ot po s e honms P OV ASRA aRRae Rl v e a8 oy
be, 91 ded enby bund bescurveds dost om ot { B8 £oaRs508 Leadkng. Lo Ag. ol
cace, uhe Bice pessapeaidselds consuid Wasa udemans dnaddl lon, it
to a so-catdeskeei Vi naenhedded didly coldnalsAURR) L.he 3, Sondit Loner

(i) that includes a turbo fan to supply the con ned air inTo
di recti onsthaha epr@sens i meant heRi zBRVRY eryards N6y i M ed 4.9 40i s type
15 horizontal vane (18), with attached to the outiet (16), is

connected and supported for free rotation toc the decorative

cover (14) by the two connecting pins (18d, 18d) located

inside of the air outlet (16) (on the upstream éide of the

conditioned air flow), and arranged to rotate about a support
20 axis x by a drive of an unshown motor.

Furthermore, as a feature of the present invention, a
plurality of (ten in the illustrated example) stréightening
plates (19, 19, .) for straightening the flow of the
conditioned air are fixedly arranged on the inner curved

25 front face (18a) of the horizontal vane (18] at é
predetermined pitch ( W p) over the entire length. in the

longitudinal direction of the horizontal vane (18). Each of




5 but can be applied to, for exanple, a so-called ceiling enbedded
bidirectional supply type air conditioner that includes a silocco fan to
supply in two directions. Industrial Applicability 10 Asjsamales %ean from
t he above, the ceiling-enbedded type air,  conditioner can prevent

contam nation of the ceiling surface whi % providing a suitable air supply
direction in accordance with its operation node and is therefore suitable

for use at locatiaons syohasNospidal s wheresdemapds bokrline width of

I
anti-conta&ﬁhafion are particularly great. 15 March 2004 21 CLAIMS 1. A

cei | i ng- enhedd %#%%tgilr Vgﬂ@duﬁia?n% ¢abedded §n,a:ggtlingy seFfRseod0)

and provided w a laterally elongated air outlet (16) for supplying a

condi ti oneq ai.r. t hr, h rdea ORL SPagstr aNdy yhi h(fg hori g osH
vane( 18) t%gtﬁgf &%%2#65%#% #Egggigroﬁ??eﬁb(16) gnd %as tﬁe ability toz1

gui de a suppl y,,of 1he, coadi i%é‘g%f@ei r5 Up3Rd cdawn-$enbhat ;& SURP Yelows
alr

direction of the conditione orns substantially 45 or less with

respect-to.the ceilj urface (7 haract entzgdn i nptiRat st he dyord zody al
vane (1§)i2? %ﬁé%xf%;‘§%1%jénﬁéﬁ%%F% ate negber t%%tpcurvgs over the width

thereof and.is provid t t b thaklyoR oty ongi g udiial esus
thereof wt epI g?%ﬁt 3%5% slfgg?)ghtggn?énkg&vg?%i g%ﬁ%?at%sne?lg) , )ueach for

straightening the flow, he4C tignedngibei DERg ANt YB- haenst oAsdt {1 ow
al ong a verlﬁéﬁﬁgiﬂigggfnggT%g gg?kikgge%%g%dgd ty%e air conditioner of

Claim1, cQgr%FH%g zed in that an extension height (cv h) at which the
straighteniﬁ? té

pl'ate '(19) extends fromthe horizontal vane (18) is set at

Srm or more and 20 DELOE L£58:0.:22 5Mar 6h 2004 3. hes £ailld naranhaddled

type air conditi‘oner of aracterized in that the extension height
(2t2'05hmf tpr}.%csht ' ?Iwgg} eglfn%h%l aé‘?regilg%}tefr{iq{a t;pfa@e% 1 2988 alinvaz@?sp(elz@ 33
the longitudinal direction of the horizontal vane (18) is 10
mm or more and 60 mm or less. In this embodiment, however,
the pitch (wWp) of the straightening plates (19) is 'set at 50
mm as a more preferablé value. Further, it is preferable that
15 ‘the extension height (wh) at which each straightening plate
(19) extends from the horizontal vane (18) is 5 mm or more
and 30 mm or less. In this embodiment, however, the extension
height (wh) is set at 22.5 mm as a more preferable value.
Furthermore, when the conditioned air is blown out most
20 downwardly through the air outlet (16), the horizontal vane
(18) is oriented downward so that its back face (8b) overlies
the vertical surface (l6d) on the panel inner pefibﬁéry side
as shown in Figure 4. On the other hand, when the conditioned
air is in its horizontal air supply condition, the horizontal
25 vane (18) is oriented upward so that its front face (18b) is

substantially parallel to the inclined surface ‘1eb) of the

sidewall on the panel outer periphery side.




4. The ceiling-enbedded type air conditioner of Claiml, characterized in
that the horizontal vane (18) is fornmed of an el ongated plate menber that
curves over the width thereof, and the plurality of stralﬂ ﬁ@hQ@ oRl ates
(19) are fixedly arranged on an inner curved surface of the horizontal vane
(18) at a predeterm ned pitch over the ditire length in an |ongitudinal
direction of the horlzontal vane (18). 5. The ceiling-enbedded type air

condi ti oner % chagactiey | gegvkapghagftlya PiibehahriR) 19f diRile
stralghtenlng plates 19) in respect of the |ongitudinal direction of the

hori zont al gngl%%SLE §d¥0d@néqprgg@,aggsﬁannipr b88Sservdd March 2004 23
e

6. The celplng e type air conditioner  of Caimb5, characterized in

that the pi ggéggt Ve P Pf ehhe s 3{ r@HQEEe@l%Qie@ at£s) (19k 1529 PBrwéenThe

cei ling- enbé type air conditioner of Claim4, characterized in that the

nunber of tp%oékgqg?htgﬂ?gg ghgt@§2 lgi Lioibe @ﬁé?ﬁgﬁﬂspngea§rféﬂrmﬂﬁbr

hori zont al “vane (1 A cel l i ng-enbedded type air conditioner

enbeddegl | T8y CablbgaSULT age £40) oanda Pl oy dodl Whd Mol ad 25 ald vl ongat ed

air out supplying a conditioned air therethrough toward a room

space and wi lxg hqk éggggllﬁ@getg%Bhubhqbglso&oq%hgdﬂdhtdy@anrTHgnﬁéﬁ

(16) and has uide a supply of the conditioned air

character gaeghaq[; h@m&{e DRE&ZEBtQL S0y 10)ad ST MESkok 88 ehanamied

plate menb curves over t ereof urality of the

strai ghtenjng pl 3b8s (19)zeedMlichiare %n‘@erﬂéé}als@:@éﬁsﬁrcﬁi dixedye

arranged
fan (20), diametrically sideward. Furthermore, a bellmouth

10 (27) for guiding the air, having flowed into the casing (10)
| through the air inlet (15), to the fan (20) is provided below
the fan (20).
Further, the heat exchanger (30) is a so-called finned
tube heat exchanger composed of a number of plate-shaped fins
15 (31) érranged in parallel with each other and a heat-transfer
pipe (32) provided through the fins (31). The heat exchanger
(30) is formed in a fectangular cylinder when Yiewed in a
plane to surround the fan (20), and connected to an outdoor
unit via an unshown refrigerant pipe to perform a function as
20 an evaporator during cooling operation and a function as a
condenser during heating operation thereby controlling the
temperature conditions of the air fed from the fan (20) .
Furthermore, a drain pan (33) for receiving drainage 1is
provided below the heat exchanger (30) .
25 'In short, the body casing (11) of the air conditioner

(1) forms thereinside an airflow passage (W) le;ding.from the

air inlet (15) of the decorative panel (14) to the air outlet




1 5 March 2004 24 on an inner curved surface of the horizontal vane (18)
over the entire length thereof, and each of the straightening plated (19)

i s disposed to be substantlally orthogonal to the inner t he

hori zontal vane (18) and extend over theHgndth t her eof . PYMdEf: 2004
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On the other hand, if the supply air is put into a so-
called horizontal air supply condition during':fbr exanple
cooling operation, the horizontal vane (18) is upwardly
rotated as shown in Figure 3 so that the front face (18a) of

25 the horizontal vane (18) is made substantially parallel wigh

the inclined surface (16b) of the sidewall of the air outlet

(16) on the panel outer peripheral side. In this manner, the
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& () - 3! 109 e rSHbQU& e L #10%&a - ¥he horizontal vane (18) as shown in
the arrowfsfin the figure, and is then blown out‘th:ough the
air outlet (16) at an angle approximately pafaiiél tovthe
10 bottom face of the ceiling board (70) (for example, an angle
of approximately 25° to 35° with the bottom face of the
ceiling board (70)).
In this case, the conditioned air supplied to the room
space through the air outlet (16) forms a Jjet. When the
15 supply angle of the air 1is approximately parallel to the
bottom face of the ceiling board (70), the axis of the jet
will be bent upward by Coanda effect. In this.eqquiment,
however, the straightening plates (19, 19, ..) are provided on
the front face (18a) of the horizontal vane (18) as described
20 above and therefore the flow guided by the horizontal vane
(18) is straightened by the straightening plates (19, 18, ..).
Accordingly, the airflow 1s restrained from laterally
diffusing or forming vortex flows even at both lateral side
portions of the air outlet (16) and inStead supplied to the
25 room space as a two-dimensional <£flow generally traveliné

along the vertical plane (a plane including the section in

the figure). As a result, also at both lateral side portions
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board (70) by Coanda effect. If the supply direction of the
16 conditioned air is oriented relatively wupward by the
horizontal vane (18) during cooling operation so as to be set
at for example 40 to 45 degrees with respect to the bottom
face of the ceiling board (70), the airflow wiil flow along
the bottom face of the ceiling board (70) so that ceiling
15 contamination occurs in the regions (D) as shown in imaginary
lines in Figure 2. On the other hand, in the air conditioner
(1) according to this embodiment, the horizontal vanev(le) is
provided with the straightening plates (19,' 19, .;) to
straighten the flow of the conditioned air into a two-
20 dimensional flow along the vertical plane. Therefore,
particularly during cooling operation which needs a
horizontal supply of the conditioned air, the horizontal vane
(18) can make the supply direction of the conditioned air
approach up to about 25 to about 35 degrees with respect to
25 the bottom face of the ceiling board (70) to thereby ensure é
high air conditioning efficiency and eliminate an

uncomfortable feeling (drafty feeling) of a person lived in
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occurrence of ceiling contamination that has conventionally

5 been a problem.

- Other Embodiments -

The present invention 1is not limited to the above
embodiment but includes a variety of other ‘embodiments.
Specifically, in the above embodiment, the straightening

10 plates (19, 19, .) as straightening members are arranged on
the front face (18a) of the horizontal vane (18). However,
the straightening plates (19, 19, ..) are not limited to the
above arrangement but, for example, may be afréhged'on the
inclined surface (16b) of the air outlet (16) that is opposed

15 to the front face (18a) of the horizontal vane (18). Further,
the straightening plates (19, 19, ..) are not necessarily
arranged over the entire length in the lonqltudlnal direction
of the air outlet (16) but may only be arranged to correspond
substantially to both the ends of the air outlet (16).

20 Further, in the above embodiment, the horizontal vane
(18) is disposed in the air outlet (16) to change the flow
direction of the conditioned air up and down{:ﬁowéver, the
flow of the conditioned air may be guided only by the curved
design of the alr passage leading to the air outlet (16)

25 without the horizontal vane (18) being disposed. In this case,

the air passage itself constitutes a guide means,

In addition, in the above embodiment, the present
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he present invention, however, 1is not limited <o this type
‘5  but can be applied to, for example, a so-called ceiling-
embedded bidirectional supply type ailr conditioner that

includes a silocco fan to supply in two directions.

Industrial Applicability

10 As can be seen from the above, the ceiling-embedded
type air conditioner can prevent contamination of the ceiling
surfa_ce while providing a suitable air supply direction in
accordance with its operation mode and is therefére'suitable
for use at locations such as hospitals where demands for

15 anti-contamination are particularly great.
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in a ceiling surface (70) and provided with a
laterally elongated air outlet (16) for supplying a
conditioned air therethrough toward a room space and
with a horizontal vane(18) that is located in the air
outlet (16) and has the ability to guide a”supply of
the conditioned air up and down so that a supply
direction of the conditioned air forms substantially
45° or less with respect to the ceiling surface (70),
characterized in that

the horizontal vane (18) is formed of an
elongated plate member that curves over the width
thereof and is provided at least substantially at
both longitudinal ends thereof with plurality of
straightening vertical plates (19),.> ea¢h for
straightening the flow of the conditioned air into a

two-dimensional flow along a vertical plane.

2. The ceiling-embedded type air conditioner of
Claim 1, characterized in that

an extension height (w h) at which the
straightening plate (19) extends from the horizontal

vane (18) is set at S5mm or more and 30 mm or less.
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3. The ceiling-embedded type air conditioner of

Claim 2, characterized in that
the extension height (@ h) of the straightening

plate (19) from the horizontal vane (18) is 22.5 mm.

4. The ceiling-embedded type air conditioner of
Claim 1, characterized in that the hor#;qntal vane
(18) is formed of an elongated plate member that
curves over the width thereof, and

the plurality of straightening plates (19) are
fixedly arranged on an inner curved surface of the
horizontal wvane (18) at a predetermineéﬁ pitch over
the entire length in an longitudinal direction of the

horizontal vane (18).

5. The ceiling-embedded type air conaitioner of
Claim 4, characterized in that

the pitch (@ p) of the straightening plates (19)
in respect of the longitudinal direction of the

horizontal vane (18) is 10 mm or more énd 60 mm or

less.
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6. The ceiling-embedded type air conditioner of

Claim 5, characterized in that
the pitch (o p) of the straightening plates (19)

is 50 mm.

7. The ceiling-embedded type air conditioner of
Claim 4, characterized in that

the number of the straightening plates (19) to
be arranged on each single horizontal vane (18) is

10.

8. A ceiling-embédded type air conditioner embedded
.in a ceiling surface (70) and provided with a
laterally elongated air outlet (16) for supplying a
conditioned air therethrough toward a room space and
with a horizontal vane (18) that is locéted in the
air outlet (16) and has the ability to guide a supply
"of the conditioned air, characterized in that

the horizontal vane (18) is formed of an
elongated plate member that curves ove£ the width
thereof,

a plurality of the straightening plates (19) ,

which are all vertical plates, are fixedly arranged
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each of the straightening plated (19) is
disposed to be substantially orthogonal to the inner

surface of the horizontal vane (18) and extend over

the width thereof.




