; €3e4=889; @ ; N<6<T4=[ e 7 CEI LI NG EMBEDDED TYPE Al R CONDI TI ONER Techni cal
Field This invention relates to an arrangenent and structure 5 of an air

i
-outl et of a ceiling-enbedded type air conditioner, and p ’mmlwm,mmm | at es
to the field of an anticontam nation tgchnique for contr gmﬁply
direction of a conditioned air, for exdnple, during cooling opersati on to

prevent particulate dust contained in the conditioned air 10 from adhering

to a ceiling surfacecrBagkgy-empdDAFD AYEENWwaK CONDII TTONERNG- enbedded t ype
air conditioner is provided at its air outlet with a horizontal vane

Capabl e of 15 up and down change in the supply direction of a conditioned
air. The horizontal vane nmakes the supply-direction of the conditioned air
rel ati velpsdgasar didyd ng heating operation and nmakes it relatively upward
during cooling operation so that the supplied airflow wi |l be approxi mately

paral l el to 20rhhe ¢gvbhRfosUREAGR e t30-42l 4 £HahgsheOnt ahdaisk redRRIrE) |
thereby uniform zing the tenperature profile in a roomin each operation

node for @nhanceendut Nei &£ condel i oAyREmBEALEHCAg e hArt Benafierenenti oned
hori zontal air supply condition, 25 however, particul ate dust contained in

the condiddpnegaptichaying beenazeppl i ed muneadheieldo bife cgilipatsurface
to partially contamnate 1t. Specifically, in a horizontal view 2
contamination technique for controlling the supply direction
of a conditioned air, for example, during cooling operation

to prevent particulate dust contained in the conditioned air

10 from adhering to a ceiling surface.

Background Art
A conventional ceiling-embedded type air conditioner is
provided at its air outlet with a horizontal vane cgapable of
15 up and down change in the supply direction of a conditioned
alr. The horizontal vane makes the supply direction of the
conditioned air relatively downward during heating operation
and makes it relatively upward during cooling operation so
that the supplied airflow will be approximately parallel to
20 the ceiling surface (a so-called horizontal air supply),
thereby uniformizing the temperature profile in a room in
each operation mode for enhancement in air conditioning
efficiency.
In the aforementioned horizontal air supply condition,
25 however, particulate dust contained in the conditioned a¥r
having beeﬁ supplied may adhere to the ceiling surface to

partially contaminate it. Specifically, in a horizontal view
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of the air conditioner as shown in Figure 9, the airflow supplied in the
hori zontal ‘air supply condition through the air outlet (a) is substantially
in Vformas viewed along the airflow. Since the initial rate of air supply
is higher at a 5 longitudinally mddle,portion of the air outlet (a), the
airflow at that portion will pass thro&gh a region away fromthe ceiling
surface (b). Further, since particulate dust contained in such a supply air
has a hi @ff i A&t ia f or6RdiBUSReHlusls sshelain adheregut® ®Bhe €ied | hng rsunf ace
(b). 10 On the other hand, at both lateral side portions of the air outlet
(a), the wipdflicy dif fusesnbatepakhy afrf yuppMoréenditows, threught hee
initial rate of air supply is |ower as conpared with the mddle portion of
the air qQutd @futiEter@horig, s rantfilkowywihl vt ravel a3l enewelde atehli Ree
surface 15 (b) by Coanda effect. Further, in this case, since dust

cont ai nediifFithe SRRy @Hd Nescial ometdest i aif osgepandithaighereagasily
adheres to the ceiling surface (b), regions (D) of the ceiling surface (b)
cl osest 0 1IN thatierAll 81 €840k the-tdidn odtel etnd a)aiGanoheadt! y(adhergedust
inthe air thereto 20 resulting in ease contam nation. To avoid such

cont am natiixa.ow) aRanese: exaiamesh Patends PeRlbeghi anrdgleh26halhag rprhoposed
that the horizontal vane is provided with a detachable auxiliary fin for
shiftingdie aieh13UBP! yudtsest i @) towardnehe ceihtag sdrdasaeand Whet
auxiliary 25 fin is attached or detached dependi ng upon ease of production
of cont amMgiaidierRtid heigeid |sf1119>ﬁ)l§p%§.!rf hGa! Iaymfé;w igveairplae folrbe , adxichi ary
fin my be detached to orient the horizontal vane downwar ds under

envi r onmefifst Whar® RRIHAQE ly teRNRIINS NG rdusle t@®)r.eadi |y produce
contam nation of the ceiling or at |ocations such as hospitals where

demangs for anbphCentastnaki RAnAl eabapbtrUllaEkyadr 8ale Woeteasst B ausiliary
5 fin may be attached to allow a horizontal air supply under environnents

wher e contiam Bakil@rR ofaf he ©ed | iang ey baikandeb0 DEELFaDIyalod 0GRLIGNS
where denmands for anti-contam nation are small. - Problens to be solved 10

However, w@tafesd f£Egd), an, @uxi thar YnfikRaas rtuged dm 4Ne abeyeypikonoael i
provided, the auxiliary fin cannot hel p bei ng detached under environnents

where confanceabieddof wibe ceid i rgdme readitliynocedr amd idir hbstease,
eventual ly, the conditioned air will always be bl own out downwards fromthe

Therefore, the airflow will travel along the ceiling surface

15 (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 contamination at the ceiling. Specifically, for example,

the auxiliary fin may be detached to orient the horizontal



15 air outlet. This not only incurs reduced air conditioning efficiency
during cooling operation where a horizontal air supply should actually be
conduct ed, but al so causes a problen1of an unconfortable feeling (a
so-called drafty feeling) of a person i,n the roomresulting fromdirect

bl ow 20 of a cooled air. The present |ﬁvent|on has been nmade in view of the
above points and therefore has its object of preventing contam nation of
the ceil iviagheS Wohaee raldi hedekt ankii Rgnaesttist dbkeeaithesupphy adicr eehtafiinkn
accordance with each 25 operation node of the air conditioner by exercising
i ngenui t yu@h Idiestdes greddi thep@dusditdéeitdwindheoonsi thenediding ord

Di scl osure of Invention The present invention takes the follow ng neasures

to sol ve gthe 13bavgopkObEERE. #sf iHSdpi twent pers dem@ldd tFera anti-
cei ling-enbedded 5 type air conditioner (1) enbedded in a ceiling surface

(70) and Rmewhded tWiohh #rd aﬁsf@ibulskwg@tr@eltal wiid0d €H8) ahieh 13HRP! yi ng
a conditioned air therethrough toward a room space and with a gui de neans

(18) ghatriins hprabedaiciath@gaito dtlsh £16brandnhas tdie abhphly uﬁdgyl de a

supply of the conditioned 10 air so that a supply direction of the

condi ti OReE j&onmcdtE WHHIS! aRbABAh Yn4Oi O bESThW tdeiNEasREGRaf Obéhaagai | i Ng
surface (70). Further, the air outlet (16) is provided at | east

subst ant i) lotcatr et hd Q'&Q:'aftli@h@aldh%&*és deheneaefl rekt Bnsti-abahtanhagiggnbers
(19) for straightening the flow of the 15 conditioned air into a

t wo- di nensiconR@a1fil.ow along a vertical plane. It is to be noted that the
guide neans (18) is preferably adapted to curve an air passage upstream of
the air outdeh1el) 90 pehal1theg direction of the conditioned air to be
suppl i ed makes substantially 45 or less with the 20 ceiling surface (70).

Wthiphis i nvendi&fer [ heveandict isoned i rasupplbhed thnough ddey ain ekl et
(16) of the air condi ti oner (1) during cooling operation is guided by the

gui di ng mRR% (FB8lok Oater Msa giviiayn oné towandathe fopnEspase ak1fS or
|l ess with 25 respect to the ceiling surface (70) he axis of the jet is

turned t Quand tdee L3idd Nehdl fasel Arthertiue 19 COaBa: Sh 1 €51 oh NoEhiBeCaSE,
since the straightening nenbers (19) are 5
ceiling may readily occur and in this case, eventually, 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
problem of an uncomfortable feeling (a so-called 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 preventing
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 ingenuity

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



di sposed at | east substantially at both | ongitudinal ends of the air outlet
(16); respectively, and straightens the flows of the conditioned air at
both lateral side portions of the air outlet into two-dinensional flows
along the vertical 5 plane, the initial, rate of supply of the conditioned
air becones as high also at both the Iéteral side portions as at the mddle
portion of the air outlet. Therefore, the airflows wll not reach the

ceiling swdaadrd )oHuinweintiosr adual Iy go down in the course of tine due
to a tenperature difference 10 fromthe roomair. Accordingly, even if the

suppl y directipRe obrbBeneondiidmianes atikés mRde tVRlWhiep hbasuide abrfl ow
w ll be approximately parallel to the ceiling surface, the airfl ow can be

suppr esseg fyomHd ARG ralrest.he ceiling surface, thereby preventing
contami nation of the ceiling 15 surface in a so-called horizontal air
supply condi tign.filysa $86eAHibAVENd | Q. rddtdd 8bT angee i1haly-lehplelmel r st
invention, the guide means (18) conprises a horizontal vane that allows up
and dgwn Ghanae: # Ncbhei 8UpREY difeehieRael tihe £OBQiingegu§E5c_@nq 70)

strai ghtening plates as the straightening 20 nmenbers (19) are disposed on
the hori zon abrydniged 181 th FHN 1ARLrallll yi % IRIRfAIRD| £1 # Nalic 28 eXL8NSIFRR

hei ght ( CU h) at which the straightening plate (19) extends fromthe

hori zont upANB LA dSnPI Hed D £r APl B HPO@Gh | €6Fatd hhirbdmi By@RE on) .
Furthernore, it i's further preferable that 25 the extension height (CUh) is
22.5 M (@ d urdr 4 iNaRd fdansWitils)t Ringt nend-@reasiinc@neha ifd ewediekecti on
of the conditioned air fromthe air outlet (16) can be changed up 6 and
down by thesharZ olale nean® i018)y thgulild@wWa0lsuh8 ySURPkhedichntat 1Beed
oriented relatively downward during heating opération, while it can be put
into1s hoyiZogd abn kI aSURRbY yCANFHelitaR dW Ngh £08bh AL OPLEQL bR rhhasal r
conditioning 5 efficiency can be thereby enhanced in each operation node.
Furt her, f °SUppP if,:¢an e¢ti vely ~strai.gh y the
strai ght est'rﬁiﬁsggalp A g?o%i‘\é_ﬁgd&’é%ﬁt SREr e e R 1ehE) s T
I nventiongygit, | %u%'&héﬂgedtﬁé‘atai'rn1%!)3)5_1@86 Pf6)10 itlshep8669addt Gatf OUkkR ¢

i nventions, the horizontal vane ( is formed of an el ongated plate nenber

that curvagavefeithaw dip t eeol astylbeaphar al idhasof shepdght eniirt
plates (19) are fixedly arranged on an inner curved surface of the

hori zont &+ pang HekBhn Atmdudtredet gy )m Aed prighgpvehihherrbt Enewlarl emgth in
a longitudinal” direction of the horizontal vane (18). It is preferable that
the g6t chednddtined dihe Sitdi ghtolagmehaissal 18)olnalgapeat vafrtlikal

| ongi tudinal direction of the horizontal vane (18) is 10 nmor nore and 60
mm or | ess e Sixth iaverd i @) . nbteq, thats tHe t Bak 20 pegherapley that the
pitch ( p) of the straightening plates (19) is 50 nm (a seventh .

i nventi oMre i ddIef , addpt & Pesf efaklee dhabitheaneher Wsthearst bai ghteeni ng
plates (19) to be arranged on each single horizontal vane (18) is 10 (an

ei ghth i nentdoimet 261 8V tdo thst | ENENHE PBct1 68 WEdtRW $eneldtvededelzargat ed
horizontal vane (18) can snmoothly change the flow of the conditioned air to
change thg, suppl yudh1 L1 AR KRer 8@bstan?iEVI{hefs °Sidice1khe Sii@i gheni ng
pl ates are fixedly ‘arranged on the inner curved surface of the horizontal
vane 2018)covemd heyemidd gdgngt h thereof, the flow of the supply air can

entirely be straightened by these straightening plates. 5 In a ninth
invention, it wstRrrapged thatnthohhe thest 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 with
25 respect to the ceiling surface (70). The axis of the jet ié

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

In this case, since the straightening members (19) are



invention, the guide neans (18) conprises a horizontal vane that allows up
and down change in the supply direction of the conditioned air and
straightening plates as the strai ghtening nmenbers (19) are di sposed on an
inclined surface (16b) 10 opposed to afront face of the horizontal vane in
an air passage connecting to the air oétlet (16). Wth this invention, the
sane operations and effects as those of the second invention can be

achi eved.diAdoasidch dthviesdd onsuss thriteicd ey t ot abeeh | Loggeohaedded thdkype air
conditioner (1) enbedded in a ceiling surface (70) and provided with a

| ater al | yered engateok pat oLé) et rédBdcf D¥e BYpphyingtaatgndehsongd &Elbws
t heret hrough toward a room space and with a hori zontal vane (18) that is

| ocated iof tiiee atonditi®ied 18)rand basht Nextahidl tyid® Por€eoms syppkneof the
20 conditioned air. Further, the horizontal vane (18) i1s forned of an

el ongat edipl abatmerbeinthattwprdMeer@iemaine fabdsh 4h6figoftha Rlutalkilly of
straightening plates (19) are fixedly arranged on an inner curved surface

of the heyliazent athyane (@)l o¥etet ke eptippeyl en@t hnkhes@edit sk eagh rof the
25 straightening plates (19) is disposed to be substantially orthogonal to

the i nnepeddnfercaPihidie d104d zontwdtivanee (18epad exéiengoo¥ebnthaswadth
t her eof . 8 Wth this invention, the flow direction of the conditioned air

fromthe taig nadidlet pokd)iowf oifheéhai aieonditllie@nerhekkrean, behehangedowp and
down by the horizontal vane (18). Therefore, if the flow of the supply air

is 5 rel atilvelns tdowaear dhduiceng ihgakurgaeper ol oputhivie 1i yriagupll yi gbo a
hori zontal air supply condition during cooling operation, the air

condi ti oricwg efd i eheneyuear ke enfancaedei toeacht opgeaht@he NBdererentler,
t he wi dt hwi se curved, elongated horizontal vane (18) can snoothly change

the flQow fafont (el i i Ok dindUf t heva®r ef the stipglghberkndiphat es
(19) fixedly arranged on the inner curved surface of the horizontal vane
of the conditioned air i1s made upward so that the airflow
will be approximately parallel to the ceiling surface, the
airflow can be suppressed from traveling along the ceiling
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 guide means (18) comprises a horizontal vane
that allows up and down 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) extends from the
horizontal wvane (18) 1s 5mm or more and 30 mm or less (a
third invention). Furthermore, it 1is 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



(18) can straighten the flow of the supply air so that the entire fl ow
thereof including partial flows at both the 15 lateral sides of the air
‘outl et (16) can be formed into a two-dinmensional flow along the verti cal

pl ane. Thus, the partial airflows at bgath the |lateral sides of the air
outlet (16) also increase in the initial rate of supply of the conditioned
air like the partial airflow at the mddle of the 20 air outlet (16).
Accor di nghny, d@wan by tthes tadl d gk dlorvazant ad s pj reiselpplywcendichieorugpniyng for
exanpl e the cooling operation, it can be suppressed that the flow of the
condi ti opgd aicant r akel srakamedt heetaithivegysuubas®atd0) duvhihgh eaatphgvent
contam nation of the ceiling surface. 25 - Effects of the Invention

Accor di ngple@atthenpr esdnte iverdh OPe bltt Hateeid i ngerbedeed hypesabply
conditioner (1) enbedded in the ceiling 9 surface (70) and provided wth
the air euhldetich6) aheingupebyligga ssuuhtianed mid ther ebbhadghoating
substantially 45 or less with respect to the ceiling surface (70), the air
outle§ (E@Filcsebqvidkad B kersbkbsubsiMdad | Yynale kot hoSet #0064 Ubhal, ends
thereof with straightening nmenbers (19) for straightening the flow of the
condi ti one@talek,i NtRea M4li ENSkeRAl sfhippwal ong theh Vel | edlreplanelyThus,
even when the conditioned air is supplied through the air outlet (16) of
the air gendiigheeaed(by duei BErhognexanByeptaeksng18) ppekabancsotas to be
as parallel to the ceiling surface as _ possible, the flow of the

condi ti omgdigbht@anvhgesuppiessed fromtraveling along the ceiling surface
thereby preventing the occurrence of contam nation at the ceiling. Further,

according to tihe seepnch i IvesdtDon, the §§p@£yaﬂ<§edi testi oA ahytBle of
conditioned air can be changed up and down by the horizontal vane (18) in

accor gangs eWslelt: 0RRC ft O PERABHO N ¥R 1ind het1d rnepngbht SNefansesubli ng in
enhanced air conditioning efficiency. In addition, the straightening plates

(19) di speseddonot henhoslgRihebd Ve telBherBar 2188t eelikrveky stdai ghten the
flow of the supply air. Furthernore, according to the fifth invention, the

flow of Hheteonddr-aredin rtHah e STPO; by sPARgeRLBYibhephatkgontyal vane
(18) and at the sane tinme, can be effectively straightened over the entire

I engt h ofarhefakedyt | £trddddd 2Zn Fuht hefneacCOighed tuifdi Bifh the
i nvention, the sane effects can be obtai ned as those of the second

i nventi ohordzohkafiukkher (18¢cardangreaetBent aBHNph R¥aNbAR, thBeenthBet his
figure, this air conditioner (1) is conposed so that a fan (20) and a heat

exchafgenehd@h are eontendeehdinhal caskeatida) .o@ndhes ndstAdded | Bagespace
at the back of a ceiling so as to be set in an installation opening (71) 5

fornmed inia)cei lricng jRoapdeFé@hp1Lhe t6a%i Nghel0h:itsrf ormed gf acs  the
container-like body casing (11) that opens dowward and a decorative panel

(14) thatsteavehsecaibet t praopeni g )of ihh_erBQF¥c@aSc'bflg thil) Loagdtusihbxed so
as to be suspended froma beamor the |ike |ocated
direction of the horizontal vane (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 1is
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.



. 10 above through a hanger although they are not shown. Specifically, the
body casing (11) is conposed of a top board ( 12 ) shaped in an octagon by
‘cutting away four corners of a square and a side board (13) extending
downward from an outer edge of the topsboard (12). On the other hand, the
decorative 15 panel (14) is fornmed in ; substantially square plate and
attached to a |lower end of the side board (13), and the top face of its
peri pher glurpokli, o iengages agatNisihidiel hptd oot daicgrof fikedtei birpgnhear d
(70). Further, as also shown in Figure 2, the decorative 20 panel (14) is
fornmed abn tthesubsieantdipdvded MDAt | Bile VhéPi2EnBhL Ahet (18D) ot/Bat
opens in the formof a square, and forned with four elongated, rectangul ar

air outl ehe (ef)itemedhatrl rheuwcsifje angl &heng dhethespegiplve 4pHr cghdes of
the air inlet (15). Furthernore, an air filter (17) for 25 renoving

floatingesithsteances suehigstpakcti fazl @h_@sdugtrgg?h@ieﬁ@dgi plehesroomair is
provi ded over the entire area of the air inlet (5), Its entire bottom

face §s supporteda ORintAOisgERtEbhECHE Gan De-Hohfad nech@sihhere efirkhe
first to third inventions. Brief Description of Drawings 5 Figure 1 is a

schemat i g n&@gSoRgCiimNadu Ve WOEnaN (2Bl CORPisRera ag6LL dbRPal OvaRe
enbodi nent of the present invention when viewed fromsideward. Figure 2 is

a perspeeghiate alilewsohipt Badadbweordhhiyeneh enbeddegdiindareeihibAgowhenevi ewed
frombelow. 10 Figure 3 is an enlarged view show ng detailed _ structures

of an ai copudtitebnaad adrhahbizentakl gnaeainki gubeed4 bS @hvi eWre@HhespOAgi Ng to
Figure 3 when the supply direction of a conditioned air is oriented

downvar dmehb@Wse 91b$ AaPET SPESd Y& VieW @fn t he NamezoNtksalr ry@de. (18bli gure
6 is afront view of the horizontal vane. Figure 7 is a top view of Figure

6. Filgur @pBoiseda tsd dg viremtof tEEEUISE 6ehEl Bl zPnith 1anvexP| anatpl y adi-agr am
showing an airflow state of a conditioned air supplied through an air

outl et 0%22@a3eCeBYABELORAG! t8i Eneondit baReketWher)vi ewed from si deward. Best
Mode for Carrying out the Invention Bel ow, enbodinments of the present

i nvention willyieh desicd | Degen i slet athe Wedihe r 6HLEACENE OahlCcBFAVEBYSs 25
Figure 1 is a longitudinal cross-sectional view show ng the structure of an

embodi merhogk arcehki Bgcerbeddedntypa akh pendchiered.(1) according to the
present invention. As shown

A 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
supplying a conditioned air therethrough toward a room space
and with a horizontal wvane (18) that i1s located 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 plate member that curves over the width
thereof, a plurality of straightening plates (19) are fixedly
arranged on an inner curved surface of the horizontal wvane
(18) over the entire 1length thereof, and each of the
25 straightening plates (19) is disposed to be substantiall?

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

and extend over the width thereof.



12 a lattice-like filter cover. On the other hand, horizontal vanes (18)
t hat' can change the supply direction of the conditioned air up and down are
‘di sposed in the respective air outlets (16). 5 Specifically, as shown in
enl arged manner in Figures 3 and 4, out, of sidewalls of an air passage that
comuni cates with the air outlet (16) & the decorative panel (14), the
sidewall on the side of the outer periphery of the decorative panel (14)

(right-hand sigerof thesfi guresition forred offioqd 1AMmerddicH sotfaeae(l6a)
extendi ng substantially vertically domnmard; and an inclined surface (16b)

that is iRgldiredridpmdihe |owsr ek ofaihe ygetécal (soyfase (188) air
downwardly in the direction toward the panel outer periphery and connects

wi th the boldiandmce of) tda decordhyed Papehnd1ddwn OByt haeohlen 253 thand,

out of the sidewalls of the sanme air passage that comrunicates with the air

out | et _(]t@netWQB?i.deY‘@éfeP@ré,he i den@f £heyi nyer tperi phgpyyofaihe s
decorative panel (14) (left-hand side of the figures) is fornmed of: a

curved sy 1368 (ehQe)adhata X gcﬂ}&Zilr{dé’ gxiends touesditheypang! jouter 20

periphery as It goes downward; and a vertical surface (16d) that extends

from the jlguer aen%&éiz&?tgyrv%gr sugfasey (16ehastbshantudlihy veobhsaly y

1
downward. These two opposed wa surfaces having such surface forns are

fornmed ovgle e RN it 1809t Rfi kR il FHilllen(lflkann vehenhangishudihnal
direction 25 (a direction orthogonal td the paper). The air passage

i nt er posed Betypran 4 e Waldrt$idd,a6e% IRt RAWIWRC GRS @ 10bWRa%Rd

passage that changes the flow direction of the 13 conditioned air while

strai ght Qyg dreif | ounef e cepdi tdech @y r chawaed dhe gubhetof 1&he

Further, 1n the run up passage, the run-up distance of the conditioned air
up tqot hee dslietodckP)aiiys set at substantially 30 nmor nore.

Furthermore, the straightening plates (19) fixedly
arranged on the inner curved surface of the horizontal wvane
(18) can straighten the flow of the supply air so that the
entire flow thereof including partial flows at both the
15 lateral sides of the air outlet (16) can be formed into a
two-dimensional flow along the vertical plane. Thus, the
partial airflows at both the lateral sides of the air outlet
(16) also increase in the initial rate of supply of the
conditioned air like the partial airflow at the middle of the
20 air outlet (16). Accordingly, even in a so-called horizontal
alr supply condition during for example the cooling operation,
it can Dbe suppressed 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



5 Further, as each shown in Figures 5 to 8, the horizontal vane (18) is
formed of an el ongated plate nenber and slightly curved over the width so
'that the inner curved surface (18a) fornms a front face while the outer
curved surface (18b) fornms a back face., Both | engt hwi se ends of the 10
hori zontal vane (18) are provided intedgrally with respective shell-shaped
extensions (18c, 18c) that extends on the front face side, and ends of the

ext ensi oRg(Fh8@ ane)praNhdesk W ided esReH | veeconnBCtd gL &t NS 1(eh8d£08d) to
extend outward along the | ength of the horizontal vane (18). Furthernore,

the 15 herizARtidly vane-dd@itiudd alitrachrdrbentbggrutd et shtkanits agagnect ed
and supported for free rotation to the decorative cover (14) by the two

connect | ng-ppps 1£18d,,;180) Logatedoi o :ed%)eqfl.ﬂﬁge SRl aQU (60, ( 1ehol At he

upstream side o e conditioned air ow), and arranged to rotate about

support 2Qtaxts X1y aidri¥ecoiqan unshoydl 9ot Qb UGN €ataspgcheat ure
of the present invention, a plurality of (ten in the illustrated exanple)

strai ght aRjdyd RIBERS Ehds thereod) Wi®h Slirdiightening kagEaw @b)t ke
conditioned air are fixedly arranged on the i'nner curved 25 front face

(18a) of the jherdaanpl tv@ne 1648)o At tRePrefRtar e RiEChnt LW PrygLer the

entire lengthn the longitudinal direction of the horizontal vane (18).

Each of 4ilfr{hesR 1St BbwWhheBhBI thlAt s £19311 p1Rhacedaner Lhen Wbkl of
the horizontal vane (18) so as'to be substantially orthogonal to the front

face (18%)&1e0fcc§&?iﬂ1ﬂ5ﬂezc’f’”£§£f lY%”%ug%:@iedAstr&%Q;‘% I#hd hei Ar 6wy St N1fggure

5, the conditioned air that S bet ween respective adj acent

strai ght ey ngrpl at.es (I¥halkaraehe fnonyhace (1) ekahpgechorbzanhgl vane
(18) will be thereby straightened over the entire length of the horizontal

vane1018),pA% t3kewWsd Nafi gyr 88 Gsafhrallidl it PERS e[:@pifn%héhrtfg_@elg_spi tch
( 1.Up) of the straightening plates (19) in respect of the | ongitudinal

directiopoafsite hozopiel ¥anenel®ordds thQrEa ofi MOELn aBd GRAPPPRseliess.
In this enbodi nent, however, :
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 wvane (18) in accordance with each operation
mode of the air conditioner, resulting in enhanced air
conditioning efficiency. In addition, the straightening
plates (19) disposed on the horizontal vane (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 changed by the
horizontal vane (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 saﬁe

effects can be obtained as those of the second invention.

Still further, according to the tenth invention, the



the pitch (1.Up) of the straightening plates (19) is set at 50 nmas a nore
preferabl e value. Further, it is preferable that 15 the extension height
‘(I,~h) at which each straightening plate (19) extends fromthe horizontal
vane (18) is 5 nmor nore and 30 nmm or 6ess. In this enbodi nent, however,

t he extension height (cuh) is set at 2&.5 nm as a nore preferable val ue.
Furt hernore, when the conditioned air is blown out nost 20 downwardly
through tdnenief fabdtLtc4dbhpe bbeahaedzaert ahosanef 18e i 8ivstenbednhdednwar d
so that its back face (8b) overlies the vertical surface (16d) on the panel
i nner periimpeicisde 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 (16b) of the sidewall on the
panel outsyi dFeDdM P tSIdE of Drawihgsf an (20) is provided at a
substantially m ddle position inside of the body casing (11) and serves as
a socgll ed turbpghpae iniwhiaChsddedas d 2o -as el ibhet Weedw 3o sheAUd 1621)
and a hub (22). A drive shaft (26) of a fan notor 5 (25) nounted on the top
board (12orefititedrodyaddasidihd 1o i Sad | xedbyaimset t edfi ntpet hprbybn{22) of
this fan (20) . The fan (20) is driven into rotation by a driving force of
the fan neivnt(idn whed eddwl drdom Raveng rdeen sucked from bel ow t he fan
(20), dianetrically sideward. Furthernmore, a bellnmouth 10 (27) for guiding
the air, havingidheaed it 05t persgetndvé 19 evhigdugind hgiai condlietiohd®), to
the fan (20) is provided below the fan (20). Further, the heat exchanger

(30) is anpedRld ath f& ead ihpeneatyiexeiargen senpesed of a nunber of
pl at e-shaped fins 15 (31) arranged in parallel with each other and a

heat 10ransfer piperéd 323 proyi deg t hepuahgdde fiiksy (3dnowilhe hertagxebanger
(30) is fornmed in a rectangul ar cylinder when viewed in a plane to surround

the fan (2Quctuad eIrectAd toutaR tohdORr hefiitzovita lakaneshown refrigerant
pipe to performa function as 20 an evaporator during cooling operation and
a function as migure 4 is a view corresponding to Figure 3 when the
supply direction of a conditioned air is oriented downward.
Figure 5 is a perspective view of the horizontal vane.
15 Figure 6 is a front view of the horizontal vane.

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

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



condenser during heating operation thereby controlling the tenperature
conditions-of the air fed fromthe fan (20). Furthernore, a drain pan (33)

‘for receiving dralnage is provided bel ow t he heat exchanger (30). 25 In

short, the body casing (11) of the air fondltloner (1) forns thereinside an
alrfIOM/passage (W leading fromthe alk inlet (15) of the decorative panel
(14) to the air outlet 16 (16) through the air filter (17), the

bel | mounth ¢34k, flil@idedn thd® And ddieihednexchenges (Sdosdesot Bratan

(20) is driven during air conditioning, the roomair taken into the casing

(10) vi aat heami ri2bi)| teid (k7)) néhF ouglenlhgeai 1 (30) elare (d&dthlnue tiky ongh the
airflow passage (W in the order of the bellnmouth (27), the fan (20) and

the heat -g%x¢hangero)(,.30dnq exshangasineal wWth rpfadaged@ntnbn ahkg heat 4
exchanger (30) to experience tenperature control (i.e., to be cooled during

cool i ng @ReNnahi;onsOr A0 be heat gdrduri ngpheat Lag PPt i @peniky and1is then
supplied to thé room space through the air outlet (16), thus perfornlng air

condi §i ogicRgeaf ihhg £@IMisRagearNbrgospeci fically, first, if thereis a
dermand for the conditioned air belng supplied conparatlvely downward during

for exanpl e hegld ngaapegat i99) the herhzent gk vAane nhi8)inkes - Jﬁk%rlsaaﬁd
substantially vertically domnmard as shown in Figure 4 so that the

condi tiopgadialyr (13)Suppld e&‘péﬁt@saéﬂhw&kHYa&i@r td cddor Lowpas sh @l ongat he
hori zontal vane (18) and the vertical surface (16a) of the air outlet (16)

on the pangk QUERL PRI IR Ykhidty LOWhd bddp SE00G S(1D) | hengame 20 f
figure . On the other hand, if the supply air is put into a socal I ed

horlzont%hx@ur§aua§>&&Q@QIgugpeﬁgéangraarae&ﬁﬁﬁl%ﬂxxﬂénglp@em@&aead the
hori zontal vane (18) is upwardly rotated as shown in Figure 3 so that the

fronjofaggcii8a)iowdm the heahgent aEl‘tﬁﬁB@gﬁw)th'e% ”Béi% SURSE ankhalhy

parallel with the inclined surface the sidewall of the air outlet

(16) on %B%c@%@%hl@?te&hgebbe eEﬁElﬁbdQllbn 5hb8mPBRBE" ot Betop ¥oard
conditioned air flows al ong the sidewalls of the gui de passage

comuni catibhg s d mql ad Qéﬁil@én(]%?) culct@ng QWS Adhd & Pt haal ong
the curved surface (6c) and then front face ?1 of the horizontal vane

(18), chaggesewadal % gmde5b§a9etnhs 'E§t€h&§ﬁ&'88wﬁ®a£89f£bﬂxah'8@te?a$5€5
between the inclined surface (16b) of the air outlet (16) on the panel

outer pekigglepy $hdetapdpbBedhqibzonbal t¥anethd8) nasdasheme h8chbhgtive
arrom(S)inthe figure, and is then bl own out through the air outlet (16) at

an apgl ey aaa&oximtellﬁ PesAhe Sl 0 &heukldeldiamifaceqeiré hg 16aid i agqboard
(70) (for exanple, an angle of approximately 25 to 35'with the bottom face
of the cgithihb8ebBodd { 7Myer end of the side board (13), and the top
face of its peripheral portion engages against the bottom
face of the ceiling board (7d).
Further, as also shown in Figure 2, the decorative
20 panel (14) is formed at its substantially middle portion with
an air inlet (15) thét opens in the form of a square, and
formed with four elongated, rectangular air outlets (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 dus£

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

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



In this case, the conditioned air supplied to the room space through the
air outlet (16) forns a jet. Wien the 15 supply angle of the air is
‘approximately parallel to the bottomface of the ceiling board (70) , the
axis of the jet will be bent upward by1§banda effect. In this enbodi nent,
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 flowagui gheeh dy-1ihe heilegent abveane @rl8ihes ctited ddedednbyitbtal
straightening plates (19, 19, ...). Accordingly, the airflowis restrained
from | at efaaldsy dibfustmar orcor R geor tRX f&Que1 gven Acthidh lat ekl side
portions of the air outlet (16) and instead supplied to the 25 room space
as a twodnmnsioeral 10w genanaldowt ravel urgpakang ittherer tkegkcpiange (a
pl ane including the section in the figure). As a result, also at both

| ateral siide p@ntkit@ngi16)18 of the air outlet (16), the initial rate of
supply of .the conditioned air becomes sufficiently high as at the mddle
porti®n thereddpedhel @Iy, 0w s08Ro0At iheagh srRR Caldddd s f aeguid9) sbut
gradual |y goes down in the course of time 5 due to a tenperature difference
from the zhQom aidut | Of t BeqaBREL 1 Ncef dhhericonyesdd anathgei Ebpgugibgddsd type
air conditioner where the rate of air supply is low, the airflowis easy to

appr oach ih@ botd om fasgt0btt ha egeid # NghboARE ok AQ) vRY dagif ectnel f the
supply direction of the 10 conditioned air is oriented relatively upward by

the hori zanfeddalvane ¢48) sddei BE %ﬁ@'bGﬁerﬁé§&b9€r§Oo§5th@ Beceehtabef or
exanple 40 to 45 degrees with respect to the bottom face of the ceiling

board (7@knetihe sad)r f o IHarld oM &4 088 the Baltewshace ofotdes coklipg
board (70) so that ceiling 15 contam nation occurs in the regions (D) as

shown0i n vieFRGicRAr yshi8g8ei N(FEHUr @derddiddie seheantandly nvkbeiahlily
conditioner (1) according to this enbodi nent, the horizontal vane (1%) i's

provi ded qWinfyalre shuakaht apl ideRl 81L2$a649,(188) that 19 sheaigbhenrbhe flow
of the conditioned air into a two 20 di nensional flow along the verti cal

pl ane. ThekefiolRr Rakt bgukak! yeduibRY c0ekbha QRERAt HeRnwALahynegdsna
hori zontal supply of the conditioned air, the horizontal vane (18) can nake

the supplyy rédicteehi @dwafrdt M eCdidii aneek Ri e AHORE Natl® EOnAbEEE ¥othO
about 35 degrees with respect to 25 the bottomface of the ceiling board

(70) to theretrensufgca Brghnal racnditivni panet fijguencyranghel brhaate an
unconfortable feeling (drafty feeling) of a person lived in 19 the room
I n agfli t heRd,atothe cxanensi L.ddwha Ifd oWwroftidie same air passage that
communicates with the air outlet (16), the sidewall on the
side of the inner periphery of the decorative panel (14)
(left-hand side of the figures) 1is formed of: a curved
surface (l6¢c) 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 (l6c)
substantially vertically downward. These two opposed wall
surfaces having such surface forms are formed over the entire
length of the air outlet (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



conditioned air can be restrained fromflow ng along the bottom face of the
ceil'ing board (70), which prevents the occurrence of ceiling contam nation
‘that has conventionally 5 been a problem - Qher Enbodi nents The present
invention is not limted to the above odi ment but includes a variety of
ot her enbodi nents. Specifically, in the”above enbodi nent, the straightening
10 plates (19, 19, ...) as straightening nenbers are arranged on the front

face (18abrefitlikgechorizpnt alinyase (iaidiovavielg thgesSt rAi@ht egkng tplkat es

(19, 19, ...) are not limted to the above arrangenent but, for exanple,

may be ardapged ed ke d tehiahed (e fRGa dt16R)6)0f  Fletakk, Oyhl ehe( 1) -t hat
is opposed 15 to the front face (18a) of the horizontal vane (18). Further,

the straightyagddl alrRs Kuldbupl Bistancdr & NPhe NESRESALbhY¥JaR L aNggd taver
the entire I'ength in the longitudinal direction of the air outlet (16) but

may only the @futargedi1ls Gar kespard saphshartihahky sbonkobh hbeeends of the

air outlet (16). 20 Further, in the above enbodi nent, the horizontal vane

(18) s dispospghimethe akr guthet shdfh tqnchemgfuté},e fgow girgetigpeof the
conditioned air up and down. However, the flow of the conditioned air may

be gui de I t r desi t | egaédl air
out | et (?%?qfén&%ﬁhgﬁ?ﬁ%hgﬁﬂkr??o%?gﬁESaEg %%%)gﬁzﬁﬁgg%#sggégg.h%ﬁbgﬁis

case, the rspagsage disedd o0t Lhit 63 d@ndWdde HBansye | Dhaddi Eiuelk}ledi n the

above enbodi nent’, the present zo invention is applied to a so-called

cei ling-enedded 4dasectional aUPPLYntYP& @ 1 waQRd tEgper, (o, t BatvkAc! udes

a turbo fan to supply the conditioned air 1n four directions. The present

o oL S S8k | A L LE] oL 4RE Sk 050 BEcarte el
condilpi B itk ailNGlahde s 18)S1d AC GO d AU P SHPRGYal Dyt WRtHI LeshbeRSve
shell-shaped extensions (18¢, 18c) that extends on the front
face side, and ends of the extensions (18c) are provided with
respective connecting pins (18d, 18d) to extend outward along
the length of the horizontal wvane (18). Furthermore, the
15 horizontal vane (18), with attached to the outlet (16), is
connected and supported for free rotation to the decorative
cover (14) by the two connecting pins (18d, 18d) 1located
inside of the air outlet (16) (on the upstream side 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) straightening
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



| ndustrial Applicability 10 As can be seen fromthe above, the

cei I'i ng-enbedded type air conditioner can prevent contam nation of the
‘ceiling surface while providing a suitable air supply direction in
accordance with its operation node and %s therefore suitable for use at

| ocations such as hospitals where demah¥is for 15 anti-contanination are
particularly great. 21 dainms 1. A ceiling-enmbedded type air conditioner

enbedded these Coidd ifhtsdHfrafep(40as andopr ayi ¢ag d hdet atgs alhyrgl @rgat ed
5 air outlet (16) for supplying a conditioned air therethrough toward a

room spacge A W tgul daneans) (L) ashab s %@%%%%%th%lﬁ@eo%%%o%%h%@t (16)
and has the ability to guide a supply of the conditioned air so that a

suppl y didL GO @ tt 1 eondighl) 0Red tRie" ho@ TR ntulS ARk ahlgy 420hbgas W th
respect 10 to the ceiling surface (70), characterized in that the air

Chir ooy (4R 5 PO 3y ealy aubrieny St b LoPoLbugl e
condi i onReReh | MHérfins dhaBASERRAls thlaWnlang @ yeltd£ak 1) angondd
the front face (18a) of the horizontal wvane (18) will be
thereby straightened over the entire length of the horizontal
vane (18).
As shown in Figures 6 and 7, it is preferable that the
10 pitch (wWp) of the straightening plates (19) in respect of
the longitudinal direction of the horizontal wvane (18) is 10
mm or more and 60 mm or less. In this embodiment, however,
the pitch (Wp) of the straightening plates (19) is set at 50
mm as a more preferable value. Further, it is preferable that
15 the extension height (wh) at which each straightening plate
(19) extends from the horizontal wvane (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 (16d) on the panel inner periphery 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) ié
substantially parallel to the inclined surface (16b) of the

sidewall on the panel outer periphery side.



2. The ceiling-enbedded type air conditioner of Claim1, characterized in

t hat the guide neans (18) conprises a horizontal vane that allows up and
‘down change in the supply direction of the 20 conditioned air, and the

strai ghteni ng nenber (19) conprises a rai ghtening plate disposed on the
hori zontal vane (18). 3. The ceiling-enbedded type air conditioner of Caim
2, 25 characterized in that an extension height ( w h) at which the

strai ghteni ng P&t eanl9)20xt engds drpmdde heri zonddstmane {148) kgdsek at
22 5mmor nore and 30 mMmor less. 4. The ceiling-enbedded type air

condi t i opelsi@fiodl ainBide char ek epbdgdchBihBat(13 )t hExd&PedOnabehghb-(CU h)
of the straightening plate (19) fromthe horizontal vane (18y is 22.5 mm

5. The ceidlilRer erbesided ahy pen aivhicondb1i@aer (98)anyro&NG oty GhaduiBer? 1O 4,
characterized in that 10 the horizontal vane (18) is forned of an el ongated

pl ate merhebulhak1GuLYes 20vehb thre)w dt lrtiker aakrrangdelhe phurahi b tek
straightening plates (19) are fixedly arranged on an inner curved surface
of the hqniszoRl@hté@N@n the top board (12) of the body casing (11) is
fixedly inserted into the hub (22) of this fan (20). The fan
(20) 1is driven into rotation by a driving force of the fan
motor (25) to feed an air, having been sucked from below the
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) arranged in parallel with each other and a heat-transfer
pipe (32) provided through the fins (31). The heat exchanger
(30) 1is formed in a rectangular cylinder when viewed 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 conditione¥
(1) forms thereinside an airflow passage (W) leading from the

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



(18) at a predetermined pitch over the entire length in a 15 | ongitudi nal
direction of the horizontal vane (18). 6. The ceiling-enbedded type air
‘conditioner of aimb5, characterized in that the pitch ( wp) of the
straightening plates (19) in 20 respeﬁi of the longitudinal direction of
the horizontal vane (18) is 10 mm or ?e and 60 mmor less. 7. The

cei li ng-enbedded type air conditioner of Claim6, characterized in that 25

the pitchile)CUpir®igh henst raight ente phas s thk9)pd SLdurdR (228, 8thkhe
cei ling-enbedded type air conditioner of Claimb5, characterized in that the

number oftdrhe(zdy ahght enenhtat @schdfget 0 (Be) ar warged N each (songlie
hori zontal vane (18) is 10. 5 9. The ceiling-enbedded type air conditioner

of O ai mdkivehardet #id zedri BohhatibAengyi decmadenm (dB) €QRPAI $8ScAthe
hori zontal vane that allows up and down change in the supply direction of

the 10 condiitionedopi kiadnthd heist raiigkiren 1) MeARBLGh1DhLOAPET S8S o
straightening plate that is disposed on an inclined surface (16b) opposed

to a §rontg)aceldist Berbaghzentals Mane NoaBsAhE PRISAGE ©ANGEHERY o0 t he
air outlet (16). 15 1D. A ceiling-enbedded type air conditioner enbedded in

a ceilingraundeaagendut® @7 ,PreeN deg Waldy anl@tekahly teldrtahed rai(zogyt | et
(16) for supplying a conditioned air therethrough toward a room space and
with a he{dzemeds vt With Wadtriigerant in the heat exchanger (30) to
experience temperature control (i.e., to be cooled during
cooling operation or to be heated during heating operation),
10 and is then supplied to the room space through the air outlet
(16), thus performing air conditioning of the room space.

More specifically, first, if there is a demand for the
conditioned air being supplied comparatively downward during
for example heating operation, the horizontal wvane (18) 1is

15 oriented substantially vertically downward as shown in Figure
4 so that the conditioned air is supplied substantially
vertically downward along the horizontal vane (18) and the
vertical surface (16a) of the air outlet (16) on the panel
outer periphery side as shown in the arrow 8 in the same

20 figure.

On the other hand, if the supply air is put into a so-
called horizontal air supply condition during for example
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 wifh
the inclined surface (16b) of the sidewall of the air outlet

(16) on the panel outer peripheral side. In this manner, the



20 located 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 eIongated pl ate nmenber that curves over the width thereof, a
plurality of the straightening plates q 9) are 25 fixedly arranged on an

i nner curved surface of the horizontal "Vvane (18) over the entire length

t hereof, and each of the straightening plates (19) is disposed to be 24

subst ant i tardregonalr t g1bhe | ANBRgSUEhaces Ddewdiel Hordzonnal vanae( 18)
and extend over the wi dth thereof.

- AQ A39. Ak AIEA. AStarikn b i rfy F»/m@/ctﬁ% RPrA et A(16), i.e., flows
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bottom face of the ceiling board (70), the axis of the jet
will be bent upward by Coanda effect. In this embodiment,
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, 19, ..).
Accordingly, the airflow 1is 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 traveline
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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surface (70) but gradually goes down in the course of time
5 due to a temperature difference from the room air.

In the portion of the conventional ceiling-embedded
type air conditioner where the rate of air supply is low, the
airflow is easy to approach the bottom face of the ceiling
board (70) by Coanda effect. If the supply direction of the

10 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 will 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 wvane (18) is
provided with the straightening plates (19, 19, ..} to
straighten the flow of the conditioned air into a two-

20 dimensional flow along the wvertical 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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The present invention 1s 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 wvane (18). However,
the straightening plates (19, 19, ..) are not limited to the

above arrangement but, for example, may be arranged 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 longitudinal 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. However, the
flow of the conditioned air may be guided only by the curved
design of the air passage leading to the air outlet (16)

25 without the horizontal vane (18) being disposed. In this cage,
the air passage itself constitutes a guide means.

In addition, in the above embodiment, the present
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turbo fan to supply the conditioned air in four directions.

The present invention, however, is not limited to this type

5 but can be applied to, for example, a so-called ceiling-

embedded bidirectional supply type air 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

surface while providing a suitable air supply direction in

accordance with its operation mode and is therefore suitable

for use at locations such as hospitals where demands for

15 anti-contamination are particularly great.
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ceiling surface (70) and provided with a laterally elongated
5 air outlet (16) for supplying a conditioned air therethrough
toward a room space and with guide means (18) that is located
in the air outlet (16) and has the ability to guide a supply
of the conditioned air so that a supply direction of the
conditioned air forms substantially 45° or less with respect
10  to the ceiling surface (70), characterized in that
the air outlet (16) is provided at least substantially
at both longitudinal ends thereof with straightening members
(19) for straightening the flow of the conditioned air into a
two-dimensional flow along a vertical plane.
15
2. The ceiling-embedded type alr conditioner of Claim 1,
characterized in that
the guide means (18) comprises a horizontal wvane that
allows up and down change in the supply direction of the
20 conditioned air, and

the straightening member (19) comprises a straightening

plate disposed on the horizontal vane (18).

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

an extension height (wh) at which the straightening

plate (19) extends from the horizontal vane (18) is set at
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(19) from the horizontal wvane (18) is 22.5 mm.

5. The ceiling-embedded type air conditioner of any one of
Claims 2 to 4, characterized in that
10 the horizontal 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 vane
(18) at a predetermined pitch over the entire length in a

15  longitudinal direction of the horizontal vane (18).

6. The ceiling-embedded type air conditioner of Claim 5,
characterized in that

the pitch (wp) of the straightening plates (19) in

20 respect of the longitudinal direction of the horizontal vane

(18) is 10 mm or more and 60 mm or less.

7. The ceiling-embedded type air conditioner of Claim 6,

characterized in that

25 the pitch (Wp) of the straightening plates (19) is 50
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9. The ceiling-embedded type air conditioner of Claim 1,
characterized in that
the guide means (18) comprises a horizontal wvane that
allows up and down change in the supply direction of the
10 conditioned air, and
the straightening member (19) comprises a straightening
plate that is disposed on an inclined surface (16b) opposed
to a front face of the horizontal vane in an air passage
connecting to the air outlet (16).
15
10. A ceiling-embedded type air conditioner embedded in a
celling 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
20 located in the air outlet (16) and has the ability to guide a
supply of the conditioned air, characterized in that
the horizontal wvane (18B) 1is formed of an elongated
plate member that curves over the width thereof,
a plurality of the straightening plates (19) are
25 fixedly arranged on an inner curved surface of the horizontai
vane (18) over the entire length thereof, and

each of the straightening plates (19) is disposed to be
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