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' 00002' The present invention relateg to an air conditioning apparatus
fhat is provided with: an inlet |located at the center of the bottom face of
an indoor unit; and a plurality of elongated rectangular outlets located to
surround the periphery of the inlet, and that is installed such that the

i ndoor unit is enbedded in or hung froma ceiling. 10 BACKGROUND ART For
exanpl e, in order to provide ai [DESGRIPTHONNg to a rel atively | arge space
to be air-conditioned such as a shop, a restaurant or an office in a
bui |l di ng, an indoor unit of the type enbedded in a ceiling or of the type
hung froma ceiling has heretofore generally been 15 di sposed at a ceiling

| ocat ed IRDOONDITRONING AP ARAFYUS condi tioned. In providing air
conditioning to such a | arge space to be air-conditioned using an indoor

unit of the type enbedded in a ceiling or of the type hung f feld e,
air flows have conventionally Eeen di S(HN@MHWWWMELM y froﬂ"mwmmm ’IME
out | et i unit wthout givi ts to air ng
reqhirZEg%?hgﬁghﬁgﬁﬂ%istribution of heat 2@cobood or distribution>Y3#* peopl e
wi thin the ﬁgace to be air-conditioned. This has been causing, for exanple,
a probl em t hat Pregsd ap\entipe refates ta aroais cobioning appeeatapaneistprobided with:
airconditioned to create an area inferior in confort acconpanied with

dr af t i #eddet loggtedant the cbhtemof hix banoar fase w'ftathMHoblhﬁnip,rﬁﬁﬁ'ﬂgﬁuﬂiit)ﬁoper son
is air-conditioned as wth an area with the presence of a person,” and stil
anot heelongattl sntahgaler QUAEIoGHES &I Vittoudd 18 pRiphBRALS Bl RRTANRP D id NS
execution of unnecessary and needl ess air condlptl oning as a resu 2 of,
for exasmpled suah ViAY fhel; WaTa 1 i ta oni ratus under a

pr edet er m ned conditigﬁﬂg¢%%q$ﬂ@%gﬁg? g&ﬂgggﬁﬂ%ég%§ﬁ§¥ribution in the space
toype air-conditioned varies with tinme depending on criteria such as
season, tine of day and the nunber of people present in a room 5 Proposed
sol uti e ior-art problens include: a technique in which
distrﬂ%ﬂ?Fgﬁqg@%ﬁggﬁ&load or distribution of people in a space to be
air-conditioned, for.ex le, is detected, and based on the detected
informatio ,Orteﬁ@ngﬁafrhe'i F 1 pravidsrain ponglitioriingvp dirclativelydatge spanegb ten out | et
of an indogr.unit, e.g., quantity of air discharge, tenperature of air

di sch&g@nayiongt syqh asia siop, airestavzanger en officesio tai baxildode, an inddos GHiebOehe | S
appropriately controlled, thus performng air conditioning that achieves
conf or¥Peambgdied ineerilingiomafaberipe shag frout s tellifl hgs lenabee SORSAIMARON (See
Japanese Unexam ned Patent Publication No. 5-203244 and Japanese Unexam ned
PaltSendispodsidiat atceiting Neated-aBOGSRE spicetto 8% afloRYitioadld anot her technique in
which an infrared sensor is used as a neans for detecting, for exanple,

di st ri buti &mpafvidiegtirl @adition ' & 4oy Publication
No. 5-20659, for e%anple). -ﬁ%ﬂ%??%ﬁﬁﬂﬁ%%@féagk?ﬁ%ﬁgﬁ%ﬁﬁé°é?%%%%%8"

pri or imobr tie Bhikg ] X known .exanpl.es ar.e

theoretical ly t hoﬁg‘?ﬁ gﬁggﬁfgsl?gggﬁlégggz)g\r@é ‘]ryBﬁ@PP%ﬁam e‘ﬁﬂ& 3aflevshe 20
expec inal the .techni.cal di scl osures thereof are not

i npl eprlrﬁ‘%t‘?’I’a’?gﬁ%’?‘aﬁg{b@é’gg‘%@aﬁ%‘f‘l'&ﬁ&m&@’PBT tisRectivg Qutlgistofjthe indger tinig

above; ri.-bed techni ques are nqQt, yet brought into practical use.
Accor‘gﬂﬁglﬁyé,lglpﬁeﬁné tggué’%f? Bi‘igcoag‘ﬁ‘ﬁﬁ’ﬂgtrﬁﬁ*ﬂlf@%tspeb apistriitimboofeltias cr i bed
tg(ghn]ipq esn%e ,%stabl i shed and i npl enented as soon as possible. In addition,
a “LonPrYIOT nEELLPR ShIRsoplsr withini theespene tofbet hie-condifiondd. ofTHE hag®aehi ti oni ng
and energy 2~ conservation is |ikew se demanded. 3 Hence, the object of
the praegeat forerampleon preblem thethieawerahat ariftioRMRNE AR ARG GYbEQRSer vat i on
with the use of an air conditioning apparatus including: a detection neans

for denditiohed) to fopgat@MAMPEL inferidteRt co R ahieh! ing.neans for
changi ng the characteristic of a dischar Si‘%nﬁarle I\g}\ﬁr‘,‘ %g%@ggsstgﬂ? 81 nmeans

for tdreblamrthhd gV i oviding each of these neans in nore
i npl eﬁrnrent a]btl e an(aj@raggi??dgl?it% p%%ﬁggl?ér%ﬁ%qnelst%‘gc Jiqned As Wikl ap 8% of  and

b rovi Ghi n | node of, ai,r conditioning suitable for inprovenent of
Cng 8’9%’” g’?\éagéé%%’?%ygﬁgn%"é?‘%/“aﬁ“Sn%t”{ another pro%lem gthat energy conservatir(r)?] is

25 1mpaired because of the execution of unnecessary and needless air conditioning as a result



DI SCLOSURE COF I NVENTION to The present invention enploys the foll ow ng

arrangenents as inplenmentable solutiohs to the above-described problens. A
first invention is directed to an air conditioning apparatus including: an
i ndoor panel 2 that is disposed at the bottomside of a ceiling 50, and is
provided with an inlet 3 and a plurality of outlets 4, 4, rectangul arly

surroundi t he peri.phery of the i.nl 3 i a tnechk udi ng
an § o 6 Sy ABAYLTRind df; i cGhoitonite PhERk, BTt RRck
tenperature of an object in a sgﬂce to be air-conditianed ¥¥ ai.r flow
changi rfi@n#itian $vep thoygh dheabrat hepd: Hatribitem it @’Fisgi“?ectool?e afeanditioneg yagieS char ged
fromeach of the outlets 4, 4, ; and control means 53 for controlling the
oper at iwith Gfet depeading fonowitetimsgimes pesaers thoe lphsley and themumbeb el PEPRIE nat i on
detected by the detection neans 51 and operation 2n information concerning
t he opejradehton adboinhe air conditioning apparatus. Furthernore, an
operational air conditioning node of the air conditioning apparatus is

sel ectivel y muidehedifphiasindsd SHBRAAL proBleHRi fneludeZ At {eeRnigB¢lgn i Whishi ch
terrpe%r aturelﬁ%(%srgglbutl?on in thse ?pace t%%be air-conditioned Wis

uni fornj.zed. . and ot ,air. candi ti on mpde d ' h Inegngirngs of
a huma;&%ggly"wl ?)f; E%aiﬁ??‘i A tdhsgr?%ugg’télegﬁé)&%é al ?Jgg%ééﬂ ?gﬁﬁad. ! g{_g 2, .
i £ cheamPleait driaeb by PRantaRerBr meanaens 1t fdRda oM Foecond
i nvention based on the first invention, the operational ajr.cqnditioning
node i Slawidisshargedthronahiamappyethgf BRandenit Pl Hr8arfiastly r-'ﬁ'tfh((i&S € the
space to be airconditioned Wis divided into a plurality of areas, and the
oper at itempératuire of airddis¢langenge®citpdef dis déssharge arhdirectinp & A discharge, 1s

uni form zation node when it is detected by the detection neans 51 that the
per pentagepahtehyheomFctRdWilive péreormigs airceonditionirtpithan aobidyesl ¢onfost ahell
plurality of areas is above a predetermned |level, while the operational
et et oy e B oy P P por cont age 12 below the
pr edet g iOFn 116 3203594 | dAd Jabdbel USRI LOPatbR 38104 oh o T5-36dg20NREN! T 0N,
t he operational air conéitlon ng node I's swtched automatically by the
control neans 53, Furtherpore, . 0peraf | | <@k € gt Lo Rda IO 1S
swi t ch&*TBPna AT W @lﬁ‘g@dsﬁ_s A AL AR
bo. ai r GBS0 fiSd TR ESEP 4By 8t oG Toverebh s el phedl onal
air conditioning mode 15 is switched to the spot air conditioning node when
it 15 debkeationNpyS2ReSHdereempif)neans 51 that the |oad level is bel ow the
predetermned level. In a fourth invention based on the first, second or
third invention, the operational air conditioning node is continuously set
to the tenperature uniform zation node during a predetermned tinme period
subsequB8OLUTIONIe start of air conditioning operation or the ?0 sw tching
of the operational air conditioning node, and after the predetermned tine
has been el gpsgsler,t Nthou@Rtthe!propeded tgtpraind techhiggesofieschibedpbowat aonadll-ai r
conditioning node is carried out based on the detection information

det ect g R4 egg'ﬁa I8 fafeAfheEreB &8 thodght tb Providd ddcBsshRVRRELiSHAliBA&ERIOmERe thae
first, secon oP third rnvention,“the swtching of the operational air

congi tionin de 1;5.exg¢cu j ' A In a
condl* RRiR TRS ABa AR U hRESR aRR0 SRRl PR AR R A o

based oo TepEielrore G is hUeee R ed T aHeuE def Sprirgoet
predeterm ned area which is detected by the detection neans 5%, %nd a set
t enper antorpractival uses Aesordiagly. itherady angteong) demandetheh Prachies OhttheRPBYsed on
the sixth invention, a recommendable set 5 tenperature is used instead of
t he setdet@ibpé tedhuiques &pesdblighedant implenzhtddeasesoodetseuosgbliebylnt duditeter @ct i on
means 51. In an eighth invention based on the first, second, third, fourth,

fifth, .shiéihnte SQUENE Mol NERBUAMAEN sththededigfott o alreanditiohifgurideneigyc| udes,
in addition to the infrared sensor 15, a tenperature and humdity sensor 16

for,.de NGt et e of an intake air taken lo into the inlet 3.
In %fn%ﬁﬁ%hﬁﬁeéﬁ?%ﬁﬁ%ﬁ%@gMgﬁithe eighth invention, the infrared sensor 15
is formed to detect the position of a hunman body in the space to be
air-conditioned W and the tenperature and hum dity sensor 16 is fornmed to
detect the tenperature of an intake air. In a tenth invention based on the
ninth invention, a plurality of the tenperature and 15 hum dity sensors 16
are provided so that each tenperature and hum dity sensor 16 detects the
tenperature of an intake air froman associ ated one of the areas of the

. T -, e " -, = g e r - -



2, In an eleventh invention based on the first, second, third, fourth,
fifth, sixth, seventh, eighth, nirth or tenth invention, the air flow
changi ng nmeans 52 includes: an air quantity distribution mechanism 10 for
changing the ratio of distribution of air quantities discharged fromthe
outlets 4, 4, ; afirst flap 12 for changing the |l ateral discharge

direction Of]-ﬁeggef-,gbé gﬂjkﬁ%ﬂhéé&ﬁrﬂ%ﬂeﬁﬁmst B%cﬁiﬁ%’%tﬁto@'@oﬁh%ﬂt 8hd fnergnd a

second flap changi n ongl tudi nal di scharge direction of the

air flow discharged fromfhe .associated outlet. 4. .Fur e ir
quant i €ONENEtPp Hﬁﬁl he use IEHONE 10 2RRAFALYS V‘Frgsmfzggg%g{? nemgge'tc}grﬂg flap
13 associated with each of the outlets 4, 4, .are forr}:ed o that, they are
oper abldetectngs pondenample. andhese peadat @ wirf flow haginge ganer B'ér"?‘%’?g”llf’h B twel fth
i nvention based on the first, second, third, fourth, fifth, sixth, seventh,
| U ei glhéractefistichoba dishttued miefibivprand theontial meams fohalme iainflave ahangng
includes: an air quantity distribution mechanism 10 for changing the ratio
of di StrﬁéaPHtEZ)QPr&/ﬁdiﬁ‘é leadt 3N klidsé @Seadt S6 Masre dmplantemtdbie anditréadisic fornétto ; a
first flap'1 or changing the lateral discharge direction of an air flow

di SCha&g@ﬁ%‘é{tﬂ@&%ﬁicﬁs&%‘?@%‘%ﬁ 2Rl tyChrofidifid AnBBEARAe [dar Eendianisgandi ng

the lo nal scharyg Irection of the air flow discharged fromthe

associated,outlet 4. 15 Eurthermore, the ai antity distribution
mschanisglﬁﬁ%ieo%éHﬂprtoﬁ'ém?’ﬁrogtco?"Foé{)arfgerfgs%yoccolng%rg%}%v%ﬁ th each of the outlets 4,

4, are formed so that they are operabl e independently and separately
fromtheir counterparts. On the other hand, the second flap 13 associ ated
with each of the outlets 4, 4, is formed to operate together with its

count eMISCLOSURE OFMINVERRION| nvent i on based on the first, second, third,
fourth, fifth, sixth, 2U seventh, eighth, ninth, tenth, eleventh or twelfth
i nvention, tlhe piesemjummentiop einplaysbibei follomigh anapgemantssd impdementatlef | ap 12
are each provided in an upstreamregion of a discharge duct 14 continuous
Wi t h t Rgluibhd ®ithd abdvétdes@ibEapeoblémslr i vi ng mechani sm 29 for the air quantity
di stribution nechanism 10 and a driving nmechanism 30 for the first flap 12

are provi dedy gtstligodeiohiiy Airk@Bdtd WhliatadondNidaingf appacateh inchdinge afundoot4. 25
In a fourteenth invention based on the thirteenth invention, the air

qguant i YRYO IRy ' [ ' Sard idl i itRAnSHIet ser 11
attach n%!oz tt {afs ({l%‘@%sdngt?tthg‘rs 8{1% isz(ma |%3§§J‘ gs’agsrgul?rg%ﬁ%ﬁti on adj acent to
a side |1 .of .1 he.di scharge duct. 14 1L.0G: i | i ig.ection
Fher eofd Aol 71 g f an e TSI R APk e el O
Furthernore, the distrjhQution shutter 11_i.s rned to _assune [.Lion
adj Hcedeteeton means fflo‘r‘i‘ﬁ""gl]@i 34 r@regﬁmaﬁﬁéorséeg%ct\%laf ad?ds'?tﬁoen tﬁlg'gg gdrr%e duct
14 when the area of an _opening of the di sqggaroge S’VCL 4 1§ increased, and
to assutietempstriine Qfinadiesh ip EPIcEIMbeidfecdjionrd IY: #iRLoY SERRIMEARIE: 14
when the area of the opening is reduced. -Effects of Invention to The

pr esentS2ifovehangiog the thasacteristinef ap pir flavndj setrraedifeor pachyfithy pytlpts het dBove
descri bed arrangenents. (A) According to the first invention, the

oper at oM@l caitfol aneuas S8t kantraiting dfe ofezatiinr ofcthadiirt flowichgngipp aneansi§2i s
selectively switched between the tenperature uniform zation node in which
t enper ghadde ofli 8éreétiit iBrrhdtidnh GeBRE €by Qhdededdctiof Omdarisi GbeandNVdpsratibn

uni form zed, and the spot air conditioning node in which the surroundi ngs
of A h%?%f]nﬁ%y cMcBf %ﬁf‘meé rdtidf SHRAE Girl QnBRioRiny £pafkild OPGthedfeS an

i nt'ensively ai F CCSRAI T one and the operational” air conditioning node is
swi tched autonmatically by the control . B3 : e, for
exanpl QPeriaHo'éaqgi“t‘ffé‘fil%’H‘ '@?‘ge %e@&ar?ﬁgﬁ%ﬁg ear# 5@\{}%%3&]%&#\? eaglg‘glgg to be
air-conditioned W air cgndi.tioning,is perforned in(i.he t enperature 20

uni f or RERYEED Griemperature HRKOFHEION; MGASINEINER P uLs; ‘§tEB'ﬁt<'ﬂq{)'i“otﬁ%ap%°Fate in
all the areas of the space to be air-conditioned W Besides, in _a situation
wher e pebpair-conditsret tWr sduriifermireds pata spet bis canditioningi mpdm sy Wychathe
conditioning is performed in the spot air conditioning node to intensively
air surroundings of a human body M present in the space to be air-conditioned W are

25 intensively air-conditioned, and the operational air conditioning mode is switched



condition the surroundi ngs of the people, thus nmaking it possible to ensure
the confort of 25 air conditioning. At the same time, air conditioning is
not provided to a region wthout the 8 presence of a person, i.e.,

needl ess and wasteful air conditioning is not provided, which inproves
energy conservation, for exanple, thus achieving both of the confort of air
conditionin qp\(/jmeﬁer%ﬁ 0gonser t| on. ﬁurt her, the first invention has an
advant AB@MAHSENGYEAS £ WERHPhG TS 5 operational air conditi oni ng
node is automatically performed by the control neans 53, [ li.cate

mani pul ati okn asepangunyaionthased em heyﬁfﬁbméiﬁ’ﬂ“oc?pg}ea‘fﬁe%’é’lna]c%F\F?’Efrp%'?‘“g he air
condi tioning apparatus with ease. Furthernore, the first invention_ has

anot hemaidiamyagedtabatmankelly by chessaintrohinagnsdi3. twathemrat thespacedp be air-
conditioning node is perforned manually, a person who directly enjoys lo

the corppditiofdd W fis BRAMHIt iRk NBuralityt barRRACAd tihe RPedtiona aiidcondinedngV not
only achi eves energy conservation and confort but also can further inprove

the ;cond Ofetis R troeti'ule‘g ?é?&uhé ﬁm%d'n{?ﬁf ?Vmod%r Shel AN QelebiedNsy i degdttiog of the

operatlonal arr con oni n According to the sécond i nventi on,
in addition

the effec fort h i [ gl ng
uni que néefap%,étl th%\tr ed’S{%?P{?&& 0 tge %Beatmtlg tilg ngrei?]% of o recfm g»%ﬁ% lﬁht'got‘g!:r
condltlonlng paratus in whic¢h the erati.o ai r _condi t.i oni i
SW tch@&lrmﬁy TEasgls| 05? at ﬂ){g&ggmlpgf Peﬁgl: §3thet°r?§ra§8 % anE 80?)(ﬁgonmg
air-conditioned Wis divided into a plurality of areas, and the og rational

ai r comtideiinpitngtheopet dis carslitianing mede ahpe it4s G?téCt%PYHTerﬁei%‘PBrﬁ“% Lwhen it
is detected by the detection neans 51 that the percentage of the area with

t he pr ¢l niepatentageinbeiowablyprieti¢termined [€eelpl ural ity of areas is above a
predeterm ned | evel, while the operational air conditioning node is set to

t hejgspot ai fp %Oﬂhﬂﬂtlh%ﬁtlﬂﬁ vEeete ohRa firdt ihventioh,ethe apelwyionhdleaid edbrditiomng means
51 that the percentage is below the predeterm ned | evel. Therefore, during

ai r CO%&'.Q%g&&eJuE&ﬁMI1¥ By theclRAPHeahi53 Pith@mdte dhd operafsial airhe
tenperatures of the plurality of areas are uniform zed to allow all the

Pe0D! € BnaifbARg Modells WIFcIRhahd fobpRlanfEGAToll ARGl ARy icoBERELAD! & ai ¢

condi t i oni uring alr conditioning perforned in

the Sp%mﬁ%lqe%gtrl]%i)}nggx?l tlrgagglzﬁ evg dzgi]o%daar Ped"’iéh] tc;v%rﬁf %qu pRfai@ human

body M en5|v arr- dltloned t hus

obtai ning _the confort of air conditioni
cor?dmoned Wis a{mve a predetermined Eeve r?1(13'13 tl?e operatlona]aalr condmomng mode

15 is switched to the spot air conditioning mode when it is detected by the detection means 51
that the load level is below the predetermined level.
In a fourth invention based on the first, second or third invention, the operational
air conditioning mode is continuously set to the temperature uniformization mode during a
predetermined time period subsequent to the start of air conditioning operation or the
20  switching of the operational air conditioning mode, and after the predetermined time has
been elapsed, the control over the switching of the operational air conditioning mode is
carried out based on the detection information detected by the infrared sensor 15.
In a fifth invention based on the first, second or third invention, the switching of the
operational air conditioning mode is executed based on each time period of a day.

25 In a sixth invention based on the first, second, third, fourth or fifth invention, the



the sane tinme, since needless air conditioning is not provided to the area
without the 5 presence of a human body M energy conservation is ensured,
for exanple, thus achieving both of the confort of air conditioning and
energy conservation. Furthernore, since the percentage of the area with the
presence of a human body Mis enployed as the criterion for switching the
operatignal, air Lt oni ] i i ; carried
out basgéd r%noz%4 lre? ﬁer “%)'{R’Qgéﬁcﬁgsg"’?‘Is“g?r?éwr?égégs@?tﬂg %eg&%{%&gﬁmggﬁgﬁi oni ng,
and thus i hat .t he confort. o r, condi

t. can be expected a Lonin nd energy
conser \‘?H’L’IF‘?SlnfCrWIaI“ ‘Ehée‘ff‘)d? taHEFéeit?fﬂT”b e prychals Fe&h‘?gbx et(#éeclnﬂp ?’?f%"g
invention, in addition to the effects set forth in the section (A), the
f ol | owiShgandre sgtitenefefasneghatrhas beanasehwcdvanget hi s i nvention directed to the
air conditioning apparatus in which the operational 15 air conditioning
node i s sw fighedeaestionatveniainl pased dhetheosiktholinvestios, 33recommengdablatdebnal air
conditioning node is swtched to the tenperature uniform zati on node when

it isS dghReierk BYsddRsEad OF tHeORt i’éﬁg{éﬁqt@l deparidifigdien kirviehd tfveRddteaed ppl i ed
to the overall space to be air-conditioned Wis above a predeterm ned

| evel i : tional air conditioning node is switched to the spot
air corgpc{]gl@%t%ﬁ’%ﬁgqe%sgéﬁMen it is detected by the detection 20 neans 51 that

the load leyel is, helow. th r edet er.m.ned | I fQr i oad
ovel i t ndt gveiaih nysiuiod b ERPE R o i, HRL Al Set grUeheh
predetermned |level, i.e., if there is a grg@ﬁ; .derrar}g that .the te1 erature
of t he IBxeahan |the gefeetianomprns A1y ueBeincludps dn egdition te theoared sei®l landed, air
conditioning is carried out in the tenperature unifornization node, thus
sati sf yémpgrathee ahwhvhuridityicsenssralnfaigletastipg thrutesmpsraiprsgeicainiake. akKeme ot her
hand, air conditioning is carried out in the spot air condi tioni ng node

i f toheidtoakk inkevydl in the overall space to be air-conditioned Wis below the
predetermned level, i.e., if a demand for an intensive increase or

decr ease i npalnnth e eh8spBaRH Wnahokigatisineeaitfongtheriafsired sensoh 183s formedi on
with the presence of a |lot of people is greater than a demand for an

i ncr ea%&,d@{ecﬂﬁfer%%ﬁ?oni &f LhRiniAMped iR Gfacé 6 beVAF-abdditiaRaew, and the .
ai r-condi tioned Accordingly, the imedi ate demand is satisfied to obtain

an out ?ngtpﬁ:e&(a'ﬁu%éity ShrAle it tktﬁm%a'?@ diteBBthe finfper AR dfia@NhtaRe his not

provi de regron-in ich ere1s alittle necessity for air

conditionin t hus. pronoting.en . GO ti ol

achi evi ng bg"t1 A t?#ﬁfrﬁ' “%%‘h#’%#{’ 0813 E%¥'P ﬁ‘c@ﬁggtiloﬁiohi%ngra@ﬁg fgﬁeg{rgyf%{:%%]sggp 3ati on.
1U (D) ,According tqQ the fourth inpvention, in addition.to the effects set
forkh’ PHMIEY %eégqrﬁdﬁéf? RO Viqeg)sodpat cagh ‘%f?‘tﬂﬁﬁ%\%hﬁ’&“ﬁ'ﬁ ain-:?”eﬁ 8BS o o
obtained. In this invention, the operatiqnal air condi ihoni nc% de.is
cont i nthsutemperagiire of ap ftakeaip &om ap assariated ane L4 theotrenoefthg §Pacgode air-
predeterm ned tinme period subsequent to the start of air conditioning

oper at iconditoned¥. shuirthetthorg, tife radiatiorpemperatirg|fram eachoefdhe preas defeatsd fpde, and
after the predetermned tine period has been el apsed, the control over the
SWi t chitliginfrhreidhenpd 5 and oisaintzkierairaemgeratuoa froo ewhef the areasrdetattasiity thased on
the detection information detected by the detection neans 51. Therefore,

unti |l LA RIS MhEEmpéraRIr®aRd AmidityelenRsieds, 160~ + - 4R bdchtdisigagenat i onal
state of the air conditioning apparatus is stabilized to a certain extent,

al rzocoﬂﬂédteie%in’ég.&e?gl%%nﬂ%"r%?ﬁxﬂﬁg? k8 dLtBfnih€ TREMBAMF&ndt t&RpeFhitiAd bPshcADE i n

whi‘ch e operation”of each alir tTlow changi ng neans 52, for exanple,

provided to be associ.ated with the correspondi. 0 4, 4,
is rar 8?9‘6&5%928 .38& '?‘értﬂ? Wé‘%ﬁ)éf%ﬂ"&eﬁﬁo J{s?]fq‘ é?%&g?n @ﬁ\g&%{éx@%gggl# ‘J't ?li)a%ieng
apparatus has been stabilized to a certain exte(\r,%,e ait conditioning is
per f or fEdeMAeRatiEe @ made suel HRAt tthe et FsHigngdntanthed taﬁ‘ﬁé"olf@?"éﬁ“érﬁ '8f each
air flow changing neans 52, for 25 exanple, is often changed. Consequently,
t he ai increased tri thaitempegtpes wnifeymization aidg, yysethameight assignedho sheradipgiony
pronotes the stabilization of the air conditioning characteristic, and thus
It canidgpepanact atréabat intthe sgarfravhdidbniag modendi tioning will be further

i nproved.

25 In an eleventh invention based on the first, second, third, fourth, fifth, sixth,



(E) According to the fifth invention, in addition to the effects set forth
in the sections (A), (B) or (C, thedollow ng unique effects are obtained.
51n this invention, the switching of the operational air conditioning node
i s executed based on each tine period of a day. For exanple, when a
restaurant is air-conditioned, air conditioning is carried out in the
tenperature uniform zation node at nealtj meﬁfjuri.n whi ch, t he nhunber. of
guest s speenthy eighthy manth gsdenth1Bwatighoihe &Y 49"6 ‘%{’&k’iﬂg EYR 1 ”ﬁﬁ'éiﬁ? Pethuse at
this tine period there is a great demand that confort be ensured by

uni f or rjugntay distondioni roedhagistrht0 &rtdharging ¢he BriotHdistabytinuy efnair qugntities
conditioning is carried out in the spot air conditioning node at tine

peri odgliRRhirged tidan theealtlctsma, 4 « €., adirsttfiep 12 fier cleanpindsthellatemy dishhaspe t he
nunber of guests is a few and a heat | oad applied fromthe kitchen is | ow,

becausgi@&i%&sﬁ ik %wpﬁ'éélﬁ dt 6 ahé assBcidRuBdet Badndonbecohdelapredopf the

rest aur ant ere a guest 1s present be intensively air-conditioned in

consi degati.on .of bot.h of ,c r : efgy..co r yat [

raner ChATe ofte PRehoRy 8T el BCUEYaF RO URHAR, Rm 10E,

t hat varies depending opn each tine period.of a. day, .thus ki ng I ossi bl e
to fur BHCaedREleb4 %é”g?fm%?’tti’f)ﬁ”éi%?m%rﬁiéﬁ“t'l?‘ﬁm“ é“&‘ﬂﬁ‘%@é@)ﬁ ﬁrc#]@%‘?vati on.
(F) According to the sixth invention, in addition to the e%‘regés set forth
in t he 12enditbnsecony flap B9 asgagjated wjthsack eff theindets i, Bot nraulrHES seftt s are
obtained. 2c~ In this invention, the control of air conditioning capacity

i s car nheychreuperhisls adlependehtly srehgeparately feornftheimehiuamtdérpartseni tt ed from an obj ect
in a predeterm ned area which is detected by the detection nmeans 51, and a
set tenper atighawelfat inbaftidaewRed 6h thefivgwacund, thifle fafrty; ifthj sixthaseveathexpect ed
that energy conservation will be inproved by avoi ding the operation of the

ai rwCO%g;h‘tﬁ'hqmtn%rqgﬂﬁfiﬁ&éﬁﬁomheﬂirpﬂ&vicﬂﬂfgiﬁgﬁnﬁéﬁ@sﬁmcmd%ﬁ GRFAGLANLLY N

reduci e actual load level in the space to be air-conditioned W and it

can %ﬁst@%/u%%\?gﬁ%cﬁéﬁgﬁtl%dfb} Qﬁ&ntggr%ﬁthg foWtldistibiidn d&??%ﬁhﬁtﬁgs%c%ﬂgled be

I nprove I'ng the operati the arr condi I ng apparatus which

o he sy itk £ Oh: STROaIAR 1 Bn B Re 1 re) B8 Broctbinr gC0L " 19

section (F), the follow ng uni que effects are obtained,.l.n this.inyention,
a reconrifeisilischarged fiom dhe pispeiated Qutleyd; ?1%‘{ @éﬁc%‘% @?Pel%&r f"@ﬁﬁ'é‘,gg bre
dependi ng on the |oad | evel detected by the detection neans f?f% w&he ef ore,
when cooigitgdinghdiseharem dirgctinay elotheeair floWedisehargednfsemaihe Assqciatep t|‘{r set in
accordance with the nmaxi num | oad applied during the day time, and when
healsi n@uttberomee,athe aair qangiey Histribadiontrhechgeismt Khped sheufiest iflgp st asspciateééor dance
wi th the maxi mrum | oad '
with each of the outlets 4, 4, » « » are formed so that they are operable independently and
separately from their counterparts. On the other hand, the second flap 13 associated with
each of the outlets 4, 4, « « « is formed to operate together with its counterpart.
In a thirteenth invention based on the first, second, third, fourth, fifth, sixth,
20 seventh, eighth, ninth, tenth, eleventh or twelfth invention, the air quantity distribution
mechanism 10 and the first flap 12 are each provided in an upstream region of a discharge
duct 14 continuous with the outlet 4. Furthermore, a driving mechanism 29 for the air
quantity distribution mechanism 10 and a driving mechanism 30 for the first flap 12 are

provided at respective longitudinal ends of the discharge duct 14.

25 In a fourteenth invention based on the thirteenth invention, the air quantity



applied in the early norning. Accordingly, in performng cooling operation
and heating operation, the control of7air conditioning capacity is carried
out based on the set tenperature when the load level is high, and is
carried out based on the recommendabl e set tenperature when the |oad | evel
is low As aresult, needless air conditioning capacity is 15 not provided,

thus further. inprovi.n ner conservation. cgordi to the eighth

| nvent (oA DuionIHERERSH TonERben ABTLE IR NS 4R RHeodte Porbneal ! (B).
(O, (D) (B), (F) or (G, the follow ng unique effects are obtained. In
this invakawesho ashumelatesition adiseernido 3sideuwalhet therdischaree duch 14 gderdIBH to the
infrared sensor 15, a tenperature and hum dity sensor 16 for detecting the
t enper at ailengithdianl dirdcalve toveaf] and @kBntomatdart inevardtegion3of the disdfapgeduat he

radi ati on tenperature detected by the infrared sensor 15, for exanple, is

cor r ectjgd pagthBGndrBeht ARehAIoA Bu@ér AN ifevhfddao aksuntted p6ditsh Sdjadeheto the
tenperature and humdity sensor 16, and the corrected value is enployed as

t he.savwg%gd@gny%mha%gasgee \%Qﬁgﬁﬂ@%cﬁﬁg?ggﬁi 14 SROPRE ia ed#awopzmg oft he

rel irabi he ave erature e space to be air-conditioned

2, Wis, inproved,c ared wth t case where.the average te at ur.e of
Che ' spabe R ool T3 Fitedhsed ond fe AR e Bafutn S, B4 08En SHIEHBhYES e
detected by the infrared sensor 15, the contyol ,of air conditioning

capaci tthe disghargeustii4 phse thegrea ﬁ@hﬁ%‘i"“é'&’e‘str%‘{\‘ﬁ%‘?-at ure is eventually
unproved in reliability) and it can be expected that energy conservation in
air conditioning will be further inproved accordingly. 5 (1) According to
the ninth invention, in addition to the effects set forth in the section
(H), the fol-Effeétnof Invegtich-ef fects are obtained. In this invention, the
infrared sensor 15 is forned to detect the position of a human body in the
spage to be el preqidiihvatiod Abhievas thd Eollpg reledfsebynRehployinglithe abewsor 16
is formed to detect the tenperature of an intake air. to Therefore, since

t he infy is required to detect only the human bod osition
d 3 8 1S reg nly y p :
t he pr oggc;@lg%g g@ﬁﬁ?’or mati on detected by the infrared sensor 15 can be

peror e ) SESEAALY, RSPl 1 GRERRP O SHBIADE o AT 9
both of .the h bod i tior d t t di.strihbuti i NSi

S0, 1t 15 AT SRR LS LAl UL S e, 00T,
e L 1o e e, RO L B e TR U

than the infrared sensor 15. Due to a synergistic effect obtained by the
usetsof unfernizedrandrthe sppleaisronditiapingfmegec iy whighi the saraendings 9 Srmabi on and
cost reduction are both achieved. (J) According to the tenth invention, in
addi t i dody M tphesertf inathe spaxet tofberaikconditidned AY are entennively hir-conditipoed, @ing
uni que effects are obtained. In this invention, a plurality of the
t enper ahdlsperaihahalfricshiditiorsigg aids islévieshed automatically by the control means 53 or
manually. Therefore, for example, in a situation where people are present evenly in the
space to be air-conditioned W, air conditioning is performed in the temperature
20 uniformization mode, thus obtaining a comfortably air-conditioned state in all the areas of
the space to be air-conditioned W.
Besides, in a situation where people are scattered in the space to be air-conditioned

W. air conditioning is performed in the spot air conditioning mode to intensively air-

condition the surroundings of the people, thus making it possible to ensure the comfort of

[
"It

air conditioning. At the same time, air conditioning is not provided to a region without the



provi ded so that each tenperature and hum dity sensor 16 detects the
tenperature of an intake air from anBassociated one of the areas of the
space to be air-conditioned W and the radiation tenperature from each of
the areas detected by the infrared sensor 15 and the intake air tenperature
fromeach of the areas detected by the associated one of the | .t

E?gﬁg[ %ﬁ#n%g%?%{)rﬂiitey e RS §nd1@ﬁstl:§rl air cAHdRioPAEisaR? IHAEed® which

and sumred to determ ne the neasurenent tenperature of

each of the areas. The wei ght. assi gnment to,the radiafdl r e and
t he i nfAREVES P”?rg)’rﬁéf‘sa“trmt@%arf%r ﬁ'ﬁad’g’qg’u S 4th ev’tnﬁeg??\}é?otgfht? Qa‘%’?@ﬁe‘? %% t he
intake air tenperature is increased in the tenperature 5 uniform zation
node, apeditigrngendgnereyseongensdiane t he radi ation tenperature is increased in
the spot air conditioning node. Therefore, when air conditioning is

per f or med i Futther, tthefesrinvestiomitapram adtantagentbaie when the switchimg of ghe
elimnate, to the extent possible, an error caused by an unusual detection

val ye tRahtibital dRIRAHRGNRY hbd isnlfhifidalhepedsrnd ute contvalrmedrisdi3s non t he
rate of to heat radiation of an object, and thus the air conditioning

appar at I usi Ngytt LUEEnehlt & fdaimai nly
based Sﬁ%f) héat%ﬁ%ﬂr?gjdzﬁ%nt %n%?gt@ﬁr{gﬁg(?tu farg{tﬁgd&gygﬁgr@enpe? ature ané

hum di t ensor 16, i.e.. the reliable tenperature that is unlikely to be
an unu§é§q§‘“%f’%ﬁ}ma&%“§/‘3’pb8?5601 the other hand, when air conditioning is
perfornmed in the spot aiy conditiqning node, the air conditi Qni par at us
i's control | dyrtheimpges the firs 'Hﬁ%{gﬁpgﬁéﬁgowghﬁ%‘faﬁiaﬁZﬁ%mﬁﬁ"g{bﬁ S%Fﬁﬁg’acgased on
the radiation tenperature of a human body that needs an intensive, air

condi t itlopegatianalair cenditioning mede és pasfermed amneally. @ REBRAMHLHTSTEY €I8YSI n t he
air conditioning apparatus according to the eleventh invention, in addition
t 0 fohe tief Eeafst sfhirfantitioningt ineths espadeottsbg Alr-copditiongdCW nob)oply gghieyes) | (g,
(H, (1) or 20 (J), the follow ng unique effects are obtained. In this

i nvent ieagghasrraitionhnd tbmSért bsteatanchn fuhtherdmpteverthé corhfdrt by reflexting hisevent h,
eighth, ninth or tenth invention, the air flow changing neans 52 is forned
to !nClor‘ﬂgr: o pffdreiéan thd stvifthingl dfiohe dpenatiBahantsHditiinganoddhangi ng t he
ratio o i sterutl on of air quantities discharged fromthe outlets 4, 4,

3 TSt TP d2oldie fAROIRON R chifdiEliAladdiishNaree Readiseemirom g an ait

fl ow di scharg rom assocl ated outlet 4; and a second flap 13 for 15
changi ng .t he | ongi.t.udi.nal .di s i ion of the air flow discharged
fromt ﬁg"%?é‘z‘ééi tﬁ?gﬂ%&j??{’ apaye g%e%&%?ﬁgbéﬁ%hmanti ty distribution nechani sm
10, the first flap 12 and the second f| 13 associated.w th t he
out¥et s 4, 4nthisinyeptien, ‘r‘f“é‘ae‘gﬁ’ '?’ﬁéfr %OHQ@Q’BP‘& BBYA I"éw?]ﬁc e%’gr?ggﬁat%f)ﬁiland
separately fromtheir counterparts. 5 Therefore, Ehe ch agteri stic of an
air fl @ eWndgieamgemode snivatabrd gptomaticyllit by the cpntrpl means. 33, 158 SAGK P A%y,
controlled, and the confort of air conditioning and energy conservation are
f ur t henir-copdicaed A doduvidegl ipto 4 plurality ofiareas.rand Shelpperainnal) 2 seafHEIYRS
according to the twelfth invention, in addition to the effects set forth in
t he seghddenis seto theBpmpéradure GB)forn(iEtion( Mpde (Ben it is)detected loy thedgetedtipa t o

foll owi ng uni que effects are obtained. In this invention based on the

first, /5869 thhhiteperédddelof thefdrén withxhé prasenenoha haightbudynMhtither tenth
invention, the air flow changing neans 52 is fornmed to include: an air

quapti by, st & Gk AN teBletflinE@eveN G he! HRritRhPaipfcodiliioningut i on
of a%i r quurgfrllt?i ﬁ%séggd%s%%grgrghgg e?r om tn%e eout lets 4, stlﬁ ;a first f|6?§ 12 for
changi rxlr?odlehlg Stlet% %easlpo hit %g%iggning mode when it is detected by the detection means 51
that the percentage is below the predetermined level.
Therefore, during air conditioning performed in the temperature uniformization

mode, the temperatures of the plurality of areas are uniformized to allow all the people

25 present in the plurality of areas to enjoy highly comfortable air conditioning.



15 direction of an air flow discharged fromthe associated outlet 4; and a
second flap 13 for changi ng the | ongi%tudi nal discharge direction of the air
fl ow di scharged fromthe associated outlet 4, and the air quantity

di stribution nmechanism 10 and the first flap 12 associated with each of the
outlets 4, 4, are formed so that they are operabl e i ndependently and
separately fromtheir counterpa © - 0N r - adflap 13
20 associ at b& %L'toﬂ"eégé‘ﬁ ’o‘fur{nlgea"l(’)%?sqd'et?@"Eé]s%?amdi lgqp %F ?réetg‘ﬁ t 2&@8@% é‘ﬁ’e
together with its counterpart. Therefore) in 1he ai.r conditioping.apparatus
accor dmege+ly He angacihyihe RGeS Sﬁﬁ‘ ﬁ‘f‘ﬂ%" %ﬁ’é’r %\i‘t"g’t‘:ﬁéi fogbeo?'r'ﬁ?f"gti“?’%f’l' W

di scharged from each of the outlets 4, 4, can be mnutely controlled by
the ai intensivehyi sig-conditiondduthusrobtaining thes samipriapfair Renditiening 1 € ars8. Fhis 25

i nproves the confort of air conditioning and eneny conservati on conpared
with the samkGime! singe meedledsnainttoaditibhieg as mogjpaontided, taltlst niebuwitloout thehani sm
10 and the first flap 12 associated with each the outlets 4, 4, are

opeiat HunWhidody M EnebQHESRERBMISHis dnBiire@XRIRkAnplEUHUO GBS t he
secgndsﬁsgﬁg%t{g, u13, S’eaizhn p}ggvi ded iln {hen associ at edpone of the@goutlets

4, 4, C be Lven. S| I LA source. Consequently, 5
conpar Bﬂth\/ﬁ?{ﬁhe e@gggglfﬁgﬁgﬁﬂg%giéﬁ%f ¥ é%?s(rhqgn 13, are driven by
separate drjvi sour ces,, for exanpl t he ¢ and structural ,c exity
of "the. ai r EURRSEIOG Sige MispRreamAge oL et il desbsererat ALuban e M e
nunber of the driving sources to he provided, whic¢ch enghl es not onw t he
i mpr ovismemployed s ethe swtesian &3r avitching dhe rasRfignakrdr sARFHONIES TBRIS 4PF on but
al so the pronotion of cost reduction for the air conditioning apparatus. |o
(M Acswitchingof thetradetdanbeaarridd dutbased; aoriwhétheraatdiot thsre isghe necessifydet s set
forth in the sections (A, (B, (O, (D, (B, (F, (&, (H, (1), (J), (K
or 10L) airtddadhiohingwiand thus ffueanebd erpesterr thavhheacomatbrt bfi airhéenditioneng kot based
on the first, second, third, fourth, fifth, sixth, seventh, eighth, ninth,

tenth, egdr8Y 88tsBrvation wWED fublkhbinivifppéiedn, the air quantity distribution
mechani sm'15 10 and the first flap 12 are each provided in an upstream

region of a @% 2C0AIEE @Uafe ddrdCRDEAIMMOYS hfiant etheWredts bt f8AH iA tHET Vi ng

mechani sm 2 or theZair quantity distribution mechanism 10 and a dri vi ng

mechani sm ﬁ?aiEﬁ#orﬂgwmg&ﬁﬁQ%}%ﬁ%f@‘?ﬁai“wvi ded at respective |ongitudinal

ends ofect“ﬁ charge erefore, t he air quantity distribution
her cof *ar e bHRRERIPATRTAE Tt RuNPugoR byt TEF DR PERP iR,
" av1i§Rggigﬁrggiigigqi\igéen?odgﬁggxeﬁtcﬁgd gutgggtlféat]l’y lgyht%ei cr(])g?rg{ m%gnnseél 2theC g}r)lerlggonra?duced
inliehi voping .
air conditioning mode is switched to the temperature uniformization mode when it is
detected by the detection means 51 that the level of a load applied to the overall space to be
air-conditioned W is above a predetermined level, while the operational air conditioning
mode is switched to the spot air conditioning mode when it is detected by the detection
20 means 51 that the load level is below the predetermined level.
Therefore, if the load level in the overall space to be air-conditioned W is above the
predetermined level, i.e., if there is a great demand that the temperature of the overall
space to be air-conditioned W be increased or decreased, air conditioning is carried out in

the temperature uniformization mode, thus satisfying the demand and obtaining an

25 outstanding comfort. On the other hand, air conditioning is carried out in the spot air



(N) According to the fourteenth invention, in addition to the effects set

forth in the section (M, the followi!fig unique effects are obtained. 2, In
this invention based on the thirteenth invention, the air quantity

di stribution m mechani sm 10 i ncludes a distribution shutter 11 attached

so that the shutter 11 is allowed to assune a position adjacent to a side

wal | of t di scha xt en o t

t her eofcongﬁgmtng T?c{etg? ﬂgev\g)rag%%vﬁ?l &ar%’r}rgae]fgglgbgﬁeo Q?hfr%gh&]ﬂ g%gge 15e? 4. The
di stribution shutter 11 is gorrred assune a position adjacent B t he
| ongi t UB¢ ﬁ%ﬁdF’;‘F”B‘"éSlt]fé’ﬁHl'ﬁg Pdém\% Of AN INHASIYE dRAEASE AT Hﬁgjf"asfll“\ﬂﬂ (" he area
of an opening of the discharge duct 14 is increased, and to assune a

posi t i aamperatne ofstspecifieds ragidnr wighan aofegionevidh ﬁtﬁlﬁ(ﬁ@@‘lﬁgﬁﬂ latzofwesnletibe ar ea
of the opening is reduced. Therefore, when the opening area of the

di scharggeatetthiéin 4 defnand foe g dsoeehse ior decreasbémtichtemperaniré dfythefoveratl spaeabar ge i s
i ncreased, the distribution shutter 11 assunes a position at the region of
the i 3ehat.g8ndliiGhedl W \Ahﬂﬁé‘oralff&ggﬂqheqhﬁﬂedqﬁte fdefithnd Ss | @MsficiOtABbiath hRduCe
draft resistance caused stribution shutter 11, thus ensuring air

guant i t ts\f\ﬁn[dhnegcceorntxf%i'tnalyd ﬁr{ﬁe Eaf'?rq‘%]ﬁfn@gal ‘]ﬁ tg%fs%oi‘ FHv?d’&a tg'tﬁe 59&%96 ot her

hand, openi hg area I'sS reduce e., the
quantity .of air e lS educed,. .t he d| stribution shutter 11.assumes a
posi 11 GHISh t ftqa%%iftﬂe%eﬁf?fta OF e BRAGPRRCI: SETRE TRED omerAid 1
suppressing, to the extent possible, the disturbance of an air flow at a
regi on foF examplaut nsk aghiewiogt bathatoft the qomfrst r@amstM‘t&mn%falldhé“%¥charge
duct 14. As aresult, it is allowed to prevent condensation from occurring
at a paonsepvatoh. t he indoor panel 2 adjacent to the outlet 4, and

contam nation fromoccurring at a ceiling surface due to the collision of

t hejodi st ur bg)dhcohding es thd fourfhoinvemtéonetin.ad@ifioBRb Ehe BESTIRISEITIOON ©FtheHE
DRAWNGS FIG 1 is an oblique view of an indoor unit of an air conditioning

appar atse&icas ¢R5,4B18r 1), thef foll GVing MRl ¥EBELs @fe dbidingd esent i nvention, as
viewed fromthe inside of a room 25 FIG 2 is an enlarged cross-sectional

view of a pthQﬁEsﬂﬂ‘lren?i%Bt{hQ g@?atﬂbhﬁ élpg&ﬂﬁtl&ﬂhé mod8s eaAMuoLsly FReGo the FIG 3
is an oblique view of an indoor unit of an aiT conditioning appar at us
temperature uniformization mode during a predetermined time period subsequent to the
start of air conditioning operation or the switching of the operational air conditioning
15 mode, and after the predetermined time period has been elapsed, the control over the
switching of the operational air conditioning mode is carried out based on the detection
information detected by the detection means 51.
Therefore, until the predetermined time period is elapsed, i.e., until the operational
state of the air conditioning apparatus is stabilized to a certain extent, air conditioning is
20 performed in the temperature uniformization mode in which the operation of each air flow
changing means 52, for example, provided to be associated with the corresponding one of
the outlets 4, 4, « « « is rarely changed. After the operational state of the air conditioning
apparatus has been stabilized to a certain extent, air conditioning is performed in the spot

air conditioning mode in which the operation of each air flow changing means 52, for

25 example, is often changed. Consequently, the air conditioning apparatus is stably operated,



according to a second enbodi nent of the present invention, as viewed from
the inside of a room 5 FIG 4 is anienlarged cross-sectional view of a
princi pal portion of the indoor unit shown in FIG 3. FIG 5 is a

cross-sectional viewillustrating a first exenplary structure of an air
quantity distribution mechani smprovided in an outlet of an indoor unit.
FIG 6 is a section view taken along the arrow, VI -VI shown in Fl 5. 1o

FIG 7 Whichesmusly femptssshe yabilzationftheer Endiiewns sharaxieripicaryd iusuct ur e
of an air quantity distribution nechanismprovided in an outlet of an

i ndoor iucentbe exp@tedsthatstha comfars of @t tornuitadning will tiel fukernaprowgda t hird

exenpl ary structure of an air quantity distribution mechanism provided in

an outl et of(Epmdcoridey ta!thd fifthl aveRidns iR addimefol thedéfRgrsasati fokthisinr dei ng a
first nethod for driving second flaps 15 provided in outlets of an indoor

unit. sle&ion}g/é ?(F?ons eﬂ@fbﬁoﬂi‘nﬁ%ﬁﬁ{%'g{fgdfiﬁrreaotb'td”%da second met hod for

](CZI:’I Vi nﬁ Seco aps provided | an 1 ndoor unit. FIG 11 is a

t [ 1 trat th t I t f
ool nry: ogBAHiE IMyBhSHE b Pl crinid oflfe bodbudhF ol ORARGH Bk sfolRs! %%Fffgéég?us' !
i ncl ud t I 12 i I h AT, h
|55t or RGO Fah g piod Qéfaoqaycﬁrﬂwew'n&ﬁ " P R et e 2Py BpE e onal

control for an overall air conditioning apparatus including an |ndoor unit.
FI G 13onditignihg devcetriedt oyt inuibe rtampergture antfprmizatingl mode at Heealtime ekisingf
control in a second 2, exenplary operational control for an overall air
condi t i\wria':}n@ea]pmbeabﬁjg]eimdt latigenand aheat hddappliedl®omra kitchEh B high, besawsef | ow

chart illustrating the latter half of the process of control in the second
exenpl af Yhi® AR pLsERkhet© s la rehtOdenddhdOoihal @bmf@t be CaBghed i l9NLNiGorafpadi|t US
|nclud|ng an indoor unit. IG 15 is a flowchart illustrating the first

hal f, o Hnﬁomg t.?é a:%Q'&HH%:' rebtdur@nt hAir QoRNBIMh &L YcRRES St mﬁé sgoRafrol for
an overall air Con It1oning apparatus including an i ndoor unit

conditioning mode at time periods other than mealtime, i.e., at the time perlods during

which the number of guests is a few and a heat load applied from the kitchen is low,

because at these time periods there is a demand that only the area of the restaurant where a

guest is present be intensively air-conditioned in consideration of both of comfort and

15 energy conservation. In this manner, air conditioning is carried out in accordance with the
load level that varies depending on each time period of a day, thus making it possible to
further improve the comfort of air conditioning and energy conservation.

(F) According to the sixth invention, in addition to the effects set forth in the
sections (A), (B), (C), (D) or (E), the following unique effects are obtained.

20 In this invention, the control of air conditioning capacity is carried out based on the
temperature of radiation emitted from an object in a predetermined area which is detected
by the detection means 51, and a set temperature that has been set in advance.

Therefore, it can be expected that energy conservation will be improved by

avoiding the operation of the air conditioning apparatus which provides an excessive

25 capacity in reducing the actual load level in the space to be air-conditioned W, and 1t can




FIG 16 is a flow chart illustrating the latter half of the process of
control in the third exenplary operational control for an overall air

condi tioni ng apparatus including an 10 indoor unit. FIG 17 is a flow chart
illustrating the first half of the process of control in a fourth exenplary
operational control for an overall air conditioning apparatus including an
indoor unit. FIG 18 is a flow chart i) lustrati the latter half of the
pr oces 2l be expectsd that the comfort Ay ik CRRARI B W%%gr'amr%‘(? |b-Vc8¥.‘B'aB’1‘o’ t?‘Sr an
overal | air conditioning apparatus including an indoor unit. FIG 19 is a
f1 ow clupetatibh | afsthe atii ngnditiening rappariatusf which tieviges ee sigsudficiedn £2RACItY dna fifth
exenpl ary operational control for an overall air conditioning apparatus

i ncl udirg@hca{g thegpanewhit. 2c~ FIG 20 is a flow chart illustrating the

| atter half of the process of control in the fifth exenplary operational

control for (@3./9668&%4 cfwe SOBethtih AMkiBA, APRRIAINUG the Grfeelsngt Astthi dder uni t .
FIG 21 is a diagram f ustrating exenplary areas to be air-conditioned

inside a roo ElG 22.is dj a iLlustrating anot her exenpl ary areas
to be éF‘Ptloé‘o(%}iitﬁ? @AIBW’"gW‘ien%Teﬁ{é agé %’&Léﬂ G 23 is a schematic diagram
illustrating how air conditioning i@ perforned in.a te({rperat

dablge v

uni f or mi zat ilBnthifowentmng a peeopryne $htIPRPIPUET AT U%sﬁﬁg'ltj {)ﬁéhehé% air

conditioning is performed in a 5 spot air conditioning npde. FIG 25 is a
gr aph ittmperatuat depgndihg on dhedlopd feyhli gstested cthe detectiapedngtidr e and
recommendabl e set tenperature during cooling operation. FIG 26 is a graph
i |1 ustrati ngriepeforeghvhitn oot ingmpesttiva enperéirmed tpe setttemperatwde isswomaBnaetbl e set
tenperature during heating operation. to FIG 27 is a diagramillustrating
an exenp|REdrdeRRr with Qe ixithb® Rl upplied dadhgisherday tiafe, rand onhentiedting set

tenperature. FIG 28 is a diagramillustrating an exenplary setting of an
opefat io?)@ﬁaltioﬂiig performed, the set temperature is set in accordance with the maximum load
applied in the early morning. Accordingly, in performing cooling operation and heating
operation, the control of air conditioning capacity is carried out based on the set
temperature when the load level is high, and is carried out based on the recommendable set
temperature when the load level is low. As a result, needless air conditioning capacity is
15 not provided, thus further improving energy conservation.
(H) According to the eighth invention, in addition to the effects set forth in the
sections (A), (B), (C), (D). (E), (F) or (G), the following unique effects are obtained.
In this invention, the detection means 51 further includes, in addition to the infrared
sensor 15, a temperature and humidity sensor 16 for detecting the temperature of an intake
20 air taken into the inlet 3. Therefore, the radiation temperature detected by the infrared
sensor 15, for example, is corrected using the temperature of an intake air detected by the
temperature and humidity sensor 16, and the corrected value is employed as the average
temperature of the space to be air-conditioned W.

Thus, the reliability of the average temperature of the space to be air-conditioned

W is improved compared with the case where the average temperature of the space to be
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conditioning node for each time period of a day. 15 BEST MODE FOR CARRYI NG
QUT THE | NVENTI ON Her ei nafter, the prlésent invention will be described in
detail based on preferred enbodi nents thereof. | : First Enbodi nent of Air
Condi tioning Apparatus 20 FIGS. 1 and 2 show an indoor unit Z of a separate
type air conditioning apparatus as the first enbodi nent of an air

condi tioning..a tus ,accandi ng the prese L NV, i l rWunit Z
Tsa camiang ERB RS BaER Rand oL ihe Ve BRE sk BN Mt RehBp IR w0 2
inside of a room and has a basic structure simlar to a conventionally
known GRatrolspk@irs sqiditigning Wépqcﬁélo‘éﬁrm%ﬁ:ioﬂ’t Pasedc PO JBE : aV5ra2EEEARGEHYUIF Boxl i ke
casing 1 enbedded in the 25 ceiling 50 so that the casing 1 is |ocated
above teventoalyl imro%@! irarediabilitye @ndngcdnabe £xpectedhhipteenergy2qonspyatien puiel 2
that is placed at an opening of a |ower end of the casing 1 fromthe inside
of the doadifibning &ill BelR@thepimiiebved dcsofdimgly. ded at its center with an inlet 3
formed by a rectangul ar opening. Provided outwardly of the inlet 3 are four

outlets 4, 44 Acc&r@ﬁ\% @ thel AhFEHVEMidA, QRIALRRN’ RCHRNEMIA s@PRAhNESthe0 as to
rect angul arl)) surround the 1nlet 3, and 5 that are each extended

subst anti.al | yparal] el. .an SOC] . gyt er edge of the indoor panel 2.
Furt hers,eCt{Qr?eme’atgle2%]10%1?é8%§%e\/?%§g5,Arg%&g{ng&i nner space extending fromthe
inlet 3 to each of the outlets 4, 4 ., JMth an ai assage 17.in which a
centri fugal ?f' s B“ﬁegt‘q”bég? g@ra&gaggpsﬁql; 'WQ’W"’QH@ %lemc{eWFg?f’S'gﬁﬂ oga human
exchanrgh(i,;prd Sis located outwardly of the fan 6 so as to to surround this.
Fur t herbedy én the spate torkauaifrcqndidonsd oY}, aed) thettemperagiye apd husydity $PSATHIS an 6,
and a filter 9 and a suction grill 8 are placed in the inlet 3. On the

ot her Hamakd tprdetectithe tempperamamofodn infake emt | et 4 is a di scharge duct 14 having
an el ongated cross section continuous wth the outlet 4 and extendi ng
upwar d t o f dhetrefordouimed tiRainfratedsengyildnis akquited tai detqasalygihe himakrbodyded i n
t he di scharge duct 14 are an air 15 quantity distribution mechanism 10, a

first fdo@Bor2hé prbcdsshRCanfformafonldetbdied bfiR iARSes sondr 18t be pérfcied! d be

noted that the air quantity distribution nmechanism 10, first flap 12 and

second Ji*}ﬁ@aasé%nﬁ qRe tcbﬁt%lesyg%g; el bé |a96’&r&ih%f}g%iﬂl?liﬁ€é”%§négfedr»@ﬁﬁ tRdcds the

cl ai ns. tion, provi at a portio he 1 ndoor panel 2 |ocated

bet ween ;t he..opepi ngs of t i [ r..d5 that
const 1 TS 1S T hatdcie R Toaflabis bl phamile; pot'ofRE HlRp o9 sRpER and

adj acent to the, di %char?e. uct 14 :'ﬁ? 3 controll eh 18 (ie ui val.ent tg

" cont r SFMRREEHES disirbppen § A TP AMaRSEMEIMEINE FETUCRPTCUPBR SPLCEI pt  of
detection information fromthe infrared sensor 15, the operations %f t he
ai rlsqugmqrgq, in detecting the temperature distribution inside the room with the use of the

temperature sensor or the temperature and humidity sensor 16 that is less expensive than
the infrared sensor 15. Due to a synergistic effect obtained by the use of these sensors, the
ensuring of accuracy in detection information and cost reduction are both achieved.

() According to the tenth invention, in addition to the effects set forth in the

20 section (I), the following unique effects are obtained.

In this invention, a plurality of the temperature and humidity sensors 16 are
provided so that each temperature and humidity sensor 16 detects the temperature of an
intake air from an associated one of the areas of the space to be air-conditioned W, and the
radiation temperature from each of the areas detected by the infrared sensor 15 and the

intake air temperature from each of the areas detected by the associated one of the
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di stribution nechanism 10, first flap 12 and second flap 13 of the air flow
changi ng neans 52, for exanple. 25 Fit#st, the specific configuration of
each of the above-nentioned constituting 22 elements will be described.
(I - a) Configuration of Air Quantity Distribution Mechanism 10 The air
quantity distribution nechanism 10 serves to increase or decrease the
quantity of an aiy discharged through the associated outlet .4, .thereby

adj ust i'HYPE ARG g BUBdity sepsrs ilﬁufqu o ‘offeHaf &ﬁ&iﬂ‘*ﬁﬁ RISdgtermingd, &<t hﬁ ets 4,
4, . As shown in FIGS. 5 through 7, the air quantity distributio

mec haniapthsi@mied db deesmineghe meashrement tmm;@nam@:pg eawhsqmzq aregs.1 The weightar are
provided to nmake a pair at regions of the discharge duct 14 adjacent to

si de waksignhériedlic @dnbionxémpethtnge amd thelintaké tindémpdratdie etmasie suth thae

di scharge duct 14, with the shutters facing each other in a transverse

directi iglithGssfire@h dHtake | £ tdMBeraRRE ik Bicke@sedORM ithe!r @inporatot t he
pair 0#9§f§%$$b§$%%%esﬁtgﬁ%rs 1%, 11 igmés sHown in FIGS. 5 aﬁg 6. Quide

groaqves are.for t 3l I I i £ he

i schangaoatzecr R g B Wil §Ride 5 che Plopin Bfp3hfe WAMLRRRIIATS, 1
can be EDved vertical.ly al.ong the guide grooves 25 by engagi ng said one
ends tH ?§¥%?”?H@569m%g"@ﬁﬂs of the pair of the distribution shutters 11

11 are connected to a pair of racks 27, 27 that nesh with a gear 28, 15

whi ch is drikherefeicd whep aireeprgitioningoisoper fegmed diithe ferpreratire W fIMGURR chani sm
29" recited in the claim, on both sides of the gear 28 in a radial

di r ect imodet fiteisedfowsidt fo ¢lhpinsteata thef extent passible2 @nseirmviapspddbhapisepualhe pair
of racks 27, 27. Therefore, in the air quantity distribution mechanism 10,
upon selepelibyy aluettiadtiiodertiedty trednfr&8d isenser t1i§edueaofvariatord iarthe estercde
direction by the notor 29) the paired racks 27, 27 20 neshed with the gear
28 g € HERviadialiBn QPRRDbjeRt, Bl GRld PBir MBhliftioh(hy APPURIRNE contréid yshig hé T acks

27, 27 i n opposite directions, the paired distribution shutters 11, 11 nove

vertic i | Afld mbi b ShSRRe alfQemPeraRRS Betebted BT €aSE

t he deg}r"ge%ur\c%?’ebﬁg ?%%%%ngﬁpdnt&lhg%%ﬁger of t%e adi char ge dact 14,9

t her eby, decreasin L i nereasin h ear: i irsgRar ge

duct 1ihe ek et%ﬂg hBB]éﬁ%ﬁenﬁ?rghé’ 6‘? "?}Elee'%glg@(e:ﬁ%’r]g%s@t%@aﬁ% L{n@ EFI g reased by

the air quantity .2., distributi,on,mechanism 10 (i_.e. . wh he. aj.r

quant i (2 Ynusuabdetgetion Yalye- i)," ‘Bﬁé’”ﬁéihf‘%‘ﬁ Qe %Wftboﬁ"%ﬁtqegfg%%i%n%f each

assune a substantially upright position and retract_tomarq t.he .associ at ed

si de wabbt @fr cordioning amgde, dthet 2 45ondHianIng: ARBRTAE'St e CORIER!EE 508 Br usi on

toward the center of the discharge duct 14. On the other hand, when the

opensi ngnaseameht Empeatuiesbieneemdinbt based jon the sasisiondgmperatuse of adument y

di stribution nmechanism 10 (i.e., when the air quantity is set at "small"),

t he paiboag this tneédsutah oimtaiveet air scohllitiohings athhs arealimmg anwebsemfariablel gir

hori zontal position to increase the degree of protrusion toward the center

of the dh&tbmhge duct 14, and the air quantity distribution nechanism10 is

overall placed at an upstreamside region of the discharge duct 14. to

Accor di ngl y, kRYi,afdRPhi N YEpHEDE dcBOdinzON R eRVERR, indBhtich, tihe
(o e ! it

openi ng area char ge 14 1s increased, i.e., ile the

wh
gquanti t f an.airdisc A S ceasad, het il i 11 is
pl aced aé?%éln?%éﬁeoﬁﬁ% S fﬁgggﬁé%ﬁ'gr%gﬁ‘gﬁc@qlm)f gbi’h(gl)’\t/)(lg?’o@f gﬁyé;d)ﬁrow is
| ow; tgys, grﬁft.resista e caused by the distribution shutter 11 is
r edfced!): thedoLeWing YRKIVE £{feqts 2 ®E with certainty, and the noi se produced
when an air is 15 sent is reduced. On the other hand, ile the opening
area of the lditbshmvertiaiubasedson she Sggic sepond.. Hurd, pyrth, Y SEYS 't an
air discharge is reduced, each distribution shutter 11 is placed at the
upst r eaiphsh, ténth @gienth divebtien, thesaihBogehangivg heans s fomnted tdiindluderanes of an
air flowat a region of the outlet 4 |ocated at the downstream end of the

di schapgendycistdbutich SEBRAHS 0 fascimeihgase parsbibdieribitios offakemantitiggossi bl e
to obtain trenendous effects 20 such as the prevention of condensation in

the vi C&ﬁs@h&r e&)ffrotl %eogﬁtllﬁg 4.44 a_ﬂd; taf}ﬁslphﬁr}’QQtfioP@hé?lf il?ﬂ%qme%tdi%a@’fe the

ceiling surface due to the collision of a disturbe scharged air Tl ow

h . houl d d th [ ' | ' 0L |
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outlets 4, 4, , the 2, operations of the air quantity distribution
mechani sms 10, 10, are controlled 2~4 independently and separately.
Besi des, the operation of each air quantity distribution nechanism10 is
controlled by the after-nmentioned controller 18 (the configuration of



which will be described |ater) based on detection information fromthe
after-nmentioned infrared sensor 15. 5isMeanwhil e, as descri bed above, each
air quantity distribution mechanism 10 includes the distribution shutter 11
that tilts by using, as a supporting point, one end thereof |ocated

adj acent to the associ at ed si de wall of the discharge duct 14 and novabl e
inaflow directi |nth]e charé;e duct 14. In addit] g \é\rgep area of
the opefiaAgngstheniangyudinal discharar sqiracHan i of it diow dischargrdstramphs ¢ on
adj acent to the associated side wall of the 1o discharge duct 14 so as to
ensur e assediated opidetidngnd thetairequanttyrdistsibwiont mechasismel0, dhe firseflapid2 anhéree t he
velocity of flowis high. In other words, each distribution shutter 11 is

r et r actedoidoflay d3 taksychisaiovitht eathsofdie ‘oaﬂléts df 41 he «dirs fharedsodhatthdyl areOn t he
ot her hand, when the area of the opening is reduced, each air quantity

di stri byfer-e MBEARARERN 254 s teRHdng tHeRtdoMBte gltsfunctlonal features that
each dlbésﬁtl’l butlgﬁrﬁshutmt er %%??s@p | aced at thgﬂupstream side 15 region of

the di schar oy Jut, %@hcﬁac@rﬁapsfafgpg@w 305ha gt ShAPES e BT, R OVi ded

as descri bed e alr qguan strl on nmechani sm oes hot

have to be limted to the structu S in e afarenenti oned epbodi nent so
| ong as’ he @Bo%%e "&I‘@Bt@bi t?@ﬂ"%'geﬁif |€%m£h‘?ﬂ uHEtGOBARIONI8a AT SOV

provi ded. Therefore, other than the 20 af orenenti oned enbodi nent, the
st r uct LGoBseHiR arp further impreved apsomtinalict ure shown in FIG 8, for exanpl e,
can be enpl oyed when deened appropriate. These structures will be briefly
descri bed be(lovin thehaer eonditipramg apparafisacobding tnthewwhbldthi isventionsinaddition FI G 7
is configured so that the paired distribution shutters 11, 11 are each

movabl eotthe affect§ k& forthdntth@baviens CAYI(BRAO) D) (ERT(F), {6),dibc (laog€) et 14 at
its upstreamregion. The distribution shutters 11, 11 are driven 25 by

the1dmtf91”lo\39ig\bh§1[uEféﬁ‘eé@ﬁﬂ@:sob%?n&ﬁd t he gear 28 meshed therewith in the same
way as those of the aforenentioned air quantity distribution mechanism 10

shown in_Fl VC&] this ﬁlv’éﬂnbx{‘ bta%]a%tﬁ}é thd R0 isLabnfl! Fifd, Hhs R”ﬁﬁﬁcg th, drftp Shown

in FIG 7, ent area o openi hg |s increéease ut| ‘on

vl ofgHE ra%iﬂcqxiwga?%%%{r‘w?%?géwﬁ G el %%’af%egnt%ﬁéc fadefidie! 4°
vicinit of t enter of the ct where he vel pc, of fl.Lowis high. On
the of Srifiian mechasieh 191101 AERglg bR dicsof Siitbufion LK dweafiebus i on

shutter 11 IS pI aced at the upstream si de
discharged from the outlets 4, 4, » + «; a first flap 12 for changing the lateral discharge

15  direction of an air flow discharged from the associated outlet 4; and a second flap 13 for
changing the longitudinal discharge direction of the air flow discharged from the
associated outlet 4, and the air quantity distribution mechanism 10 and the first flap 12
associated with each of the outlets 4, 4, » + + are formed so that they are operable
independently and separately from their counterparts, on the other hand, the second flap 13

20  associated with each of the outlets 4, 4, « « + is formed to operate together with its
counterpart.

Therefore, in the air conditioning apparatus according to the present invention, the
characteristic of an air flow discharged from each of the outlets 4, 4, » » + can be minutely

controlled by the air quantity distribution mechanism 10 and the first flap 12. This

2
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improves the comfort of air conditioning and energy conservation compared with the



regi on of the discharge duct 14. The air quantity distribution mechani sm 10
shown in FIG 8 includes a single loidistribution shutter 11 with one end
thereof tiltably pivoted at the upstreamside region of the discharge duct
14 | ocated adjacent to one side wall of the discharge duct 14, and the
distribution shutter 11 is driven and rotated by a notor 35 via gear 33 and

gear 34 that nmesh wt ach other. ' The air quantity distrijbuytio hani sm
10 is a@l"laﬁ&%ﬁpmd“s‘gﬂ"égttﬁ%éﬁyq‘&é@[}’né‘sgl 8er’tmsﬁﬁmiswdf@&védhsﬁfth@aﬁ?i d line
in FIG 8, for increasing the area of opening, 15 and anot her position,
i ndi catassbciayed with lsacikidn outlete 4i A, 1 Garegyperaped togetheri wigh thesr equaterpantsofini ng.
Also in the air quantity distribution nechanism 10 shown in FIG 8, when
t he ar eRamplel FRarthpemiregthe Sedond flaps £31,13 he - dacdit probided onths hsddcatedldneafsumres a
position adjacent to the side wall of the discharge duct 14 to ensure a
wi de Oﬁﬁé"oﬂﬁetb hrlt tfe Vi.clapi g/ dAted B L&hﬁfg gsile WRQINGUEJureeI@nis&fiensy,oci ty

I gh;

of flowis on the ot her hand, en the area of the 20 openhing is
redyced) the .di.stributi i | aceq , b regi on
of tho A ya! biscdhd Yhed i sandabS18, AER] e lHEHRP LEROSE QTR O,
flap 12 serves %ﬂgﬂ%uﬁﬁt the l.ateral  di scgear ge fdhr ection.of. an air flow
that i $O9%eyiier ? GATtand SHUFIUER! CAMPLEXItR Of it fig SORYIIPRDE PRARLIS: er
havi ng passing through the 26 discharge duct 14. As shown in FIG 2, the
first fcrape1educed by theedecreashiyhe augbenet thy deving sepeces take BIRYIdeY. Whishy t he
cross-sectional shape of the duct fromthe discharge duct 14 to the

di scharegablesiatot 1ehly athd insprovgpentt ad they cndoappof taimgosditibning3anh easrayo be
swi ngable with respect to the side walls of the discharge duct 14 extendi ng

i n t he cbaagididdibnahlsétHegibmotiobof &tet radlictidisfos bievir candftioBing@pparaplsur al i ty of
the first flaps 12 are provided in the discharge duct 14 so as to be spaced

a cRrtain digf)aheBrdRgtd tHeNhirfd8nth GRginkieA]l Malddfiohas thOBFédieE@Tbrth amthear e
each driven'in a swngable direction by a notor 30 (equivalent to "driving

I
it AR AOTRRIEN @0 80, CRTR (M, TEh: B) PRYLE o Ao PRpaRdey o

first f s 12 z%d' udst the lateral discharge direction 10 of an air flow
di schafEds PR out et 4 by having their tilt angles changed, and are

allowed to sw by havi their, ti.lt angl es i.ncreased.and .decr eas
cont i nuousl "itg%n@§€’§‘§ﬁ‘r gfgseﬁu‘?’llﬁ'éerﬁﬁ?’e?“gﬁg Hy stf("l'rl%’apgﬁll’zf"x ,Se"e"?gre

provided in the associated outlets, 4, 4, . .The operations of the first
fl aps emhtlyninth, tegthe eleypnthopr el fHeipypntion, yheapif avargep AisHEWEIPY MeshanigBet her
by the controller 18. 15 In this enbodi nent, as descri bed above, the air
quakst i 19 ahidsthe ifipstt flagn 1 2recth eavihsprovidediil an hpstreans regiompf aldischaegepdustilded at
the upstream side region of the discharge duct 14 continuous wth the

out | et céntirands twigh theioutlegd nedhadiieng 28chanish 29 far theqaingbartity distibutiont i on
mechani sm 10 and the driving nmechanism 30 for the first flaps 12 are
provi degkchini & A0S &/ 8riviap GhdcHehi sial30efod sheofirst Ngp A2 aedprogiled ut respdctivBy

enpl oying this arrangenent, the
longitudinal ends of the discharge duct 14.
Therefore, the air quantity distribution mechanism 10, the first flap 12 and the
20 driving mechanisms 29 and 30 thereof are compactly provided in the region of the
discharge duct 14 having a restricted space. As a result, the indoor panel 2 can be reduced
in thickness, i.e., size.
(N) According to the fourteenth invention, in addition to the effects set forth in the

section (M), the following unique effects are obtained.

In this invention based on the thirteenth invention, the air quantity distribution

[N
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20 air quantity distribution nmechanism 10, first flaps 12, and driving
mechani sns 29, 30 for driving them cdid be conpactly provided in the region
of the discharge duct 14 on which spatial restrictions are inposed,
resulting in the thin and small-sized i ndoor panel 2. (I-c) Second Flap 13
As shown in FIG 2, each second flap 13 is fornmed by a band pl ate nmenber

havi ng 25,a curved cross-sectional shape. ch second fl 3. | rovi ded
at a ddﬂ?@f‘?'é@nlros‘"&@'des 3 IS tIoR S Ptt?rﬂ@ ﬂf%@?@?c’g&mgﬂ'&éﬂﬁgl %lcgtazta&g j acent
to the outlet 4, is allowed to adjust |ongitudinal djscharge %i rection of
an air tplaseurng at positiangadinesmhdo o sidppeal] efigee disshage dughd4 Xtendingwdyat o
swi ng by having its tilt angle increased and decreased continuously if
necessdoygitudinabditegionskeaoot afid aptill Bwasd pn avwwatd degion phtheaksbaigatdedt bhe of
the outlets 4, 4, , and as a nmethod for driving the second flaps 13, 13,
. a metfiddikebuGed iui@r thgs thamsl doogsimen pilioa ddpddasdiof B legividiglly he
fl aps separately are conceivable. As showmn in FIG 9, in the nethod for
drivin - T | aps er: ; ' hddet he
cor res iR SR AT PR schif GIEF PR rkh Martsof 1 ppenin@bPAAREIe] Sk ng
menbers, 32, ,10. 32 , apd the second. flaps 1 13.. ar e .V a
si ngl e 6t &4 1s3ipcreaspd ﬁré{]?o?ﬁﬁ?@?)?,poé ‘Ogﬁg\%ﬂ upfe'nir?ef'tf'dif)e,gllnnof b cﬁ%{] ?%8 f or
driving the flaps separately, the secopd flaps 13, 13, provided in the
cor r esptstil hyherithearep ofthejopeninggis ged¥eedien separately by notors 31, 31,
each used exclusively for the associated one of the second flaps 13, 13,

| f these riBtehefdes, svhen ¢hamppaning area ofithte distharge dusk 14 oy insreapes hgd Whene, |t he
met hod for driving the 15 flaps together, is advantageous in that the
st r uct uhe qedntithef gir idischg gats inerdased, itlee distipLsomsiditteh i3 assuenesaspositiomrasof i s
reduced since the flaps can be driven by the single notor 31. To the

confq are rdghtéh dfatht Alschikdadet 14 Where tEveIBEROSE fiow isdolwy s61@s thediiteadraft
separately, is advantageous in that the |ongitudinal discharge directions

of air [Eligus.diachrsoatt cfiiég?i'Eh{iQﬁ" sPitter QS tiths ehsurif@fir BRadRPIIA Séraidpd

m nutely adjusted. 20 (1-d) Operational Relationship between Constituting
El ement QL 4 Hi?é"’d&ehfong‘bib%ﬂ?x?.”%n%eﬂ? er Habd SherPIHR eHFxgtar&r Qﬁf?@es the
foIIovmngFWO(%nl rel at ship

guratl ons concerni ng T he oper ati onal I oNn
bet 1 i ti i stributi or hani 10) fj 12 d
e LTIV SR TR KR RS

first configuration, the air quantity digtributi chani s , first
f1aps shutterohl &ﬁH%%éd??d‘tPPaﬁéghﬂﬁp%{é@B’c?‘a? &I Pﬁﬂie:@“? ﬁfe&?ﬁﬁg Gl et s 4,
4, are formed so that they are operabl e independently and separately.
Acctr disnppressingaite thepsateat possiile,gbefistpbance ofian eidlovnairaegion;of theautlst 44 ¢
flows discharged fromthe outlets 4, 4, can be mnutely controlled, for
exanpl docaréd &t thdownstreguasite eyd of gher disnhargsnduet d hafissaeesalo, it hiltowvedsto
effective in 5 inproving the confort of air conditioning and energy

conser \hagvedt cordendatidRCROE co0frirguitad iportionactorhg indeorapaneldamifaceyt to the

di stribution nmechanisns 10, first flaps 12 and second flaps 13, the air

quant i toygi §tdndtiehtain ARMNESIN IR uHhgaN G deilingt surfagdud o Bres@lisiéeof et h t he
respective outlets 4, are formed so that they are operable

4,
i ndepe nt | p I ile the second flaps 13 associated with the
respec{a?s\?lér%i d%%%@saqﬂﬁé‘g)tyere%gre operated together. According to this
operational configuration, the characteristics of air flows di scharged from
thefoutl ets 4, 4, can be ninutely controlled by the air quantity

di stribution nechanisns 10 and the first flaps 12. Thus, as conpared with
the comRIEHRESGRIBFTHOMOEHRORAWINGtity distribution mechani sms 10 and
the first flaps 12 provided in the associated outlets 4) 4, are operated
t oget her, f dlGexXaisphe,obiijee Meve orff @y indobr ainit e ania epndigonring appenatis
conservation can be inproved, and the second flaps 13, 13, provided in
the outk&drding to first emdbdieendof vienpreyend imiengbe drviswed freautheensidbef af or e,

as conpared with the case where the second flaps 13, 13, are driven by
separ atg,flriving sources, for exanple, the nunber of the driving sources to
be provi ofed is reduced, and the cost and structural conplexity thereof can

b di d ... That 20 | he..l t 1 t..af ai
cortdi 1 oni nd ind ohbFAybrser sk’ e OTL M TR et BPEIM R afl o

of the air conditioning apparatus are both achieved. (l-e) Configuration of
Infrared Sensor 15 The infrared sensor 15 is equivalent to "detection neans
51" recited in the clains. if the indoor unit Z has been provided at the
ceiling 50, the infrared sensor 15 detects the 2, radiation tenperature of
an object such as a wall surface, floor surface or human body



29 inside the room (eduivalent to "space to be air-conditioned W recited
in the clains), outputs the detected i8enperature to the controller 18 as a
roomtenperature, and outputs information on a high radiation tenperature
region to the controller 18 as information concerning the position of a
human body. The controller 18 utilizes these pieces of 5 information as
factors for cgntrolling the air flow changing neans 52. As shown in FIGS. 1
and 2,5Pﬁwnmhfﬂéﬂed sensor 15 is provided at one of four corners of an
outer region of the indoor panel 2, i.e., at a region of the indoor panel 2
| ocat ed bet id6n X o anfohlique fvigw afpemiindpsr amitt ofeay @in eprdiuoning apparajug t hj s
case, according to the present enbodinent, the infrared sensor 15 is

mount edictérdinaao passedndvembalimerrofithe presentrizoaniorns s 2RkwedHosm ¢eatnkidagf ahe
scanni ng and detection of body tenperature in all the areas inside the room
with thgomse of this single infrared sensor 15. It should be noted that the
scanni ng nechanism 20 is fornmed to oscillate the infrared sensor 15 by a
firsg notor avi.n ri . -0 1 Ot [ .sensor
15 By a secditr A9t 8F SaBralSorba e Blord Pley S pifeipd piiy S ThRF BP0
sensor 15 to Fe supported by the casing 1 with the 15 infrared sensor 15

i nser t S8OWAIDBEIE-Sensor nounting hol e 19 provided in the indoor panel 2. In
t his enbodi nent, suitable for the infrared sensor 15 is, for exanple, a
sensor of tHdGt Ppis 4 arogkpestionalsyigyl Bugraingm firss exewplane gtrugutearh 30 it
detection in a limted area of a detection target range, a sensor of the
type i muaktitg hliseditetion neecharesn peovidadon sih ontiétiof apmdapednit.o carry out detection
in respective areas of a detection target range divided in one 20
direction, @Gaesenstionvieihakéryglong thewlioohVBNEskews ireF k5. tSa0- di mensi onal |y
arrayed to carry out detection in respective areas of a detection target

range divi defd m it wore¥siseaanaplied 1RsirathaS secofid BRMPIAS, sthitdrOof Bl aFent
enbodi ment, when body tenperature (i.e., radiation tenperature) and

tenmper %&xg{;tﬁy%ﬁs?ﬁﬂdti%&‘l%e%narggﬁ %ﬂ&/i&é&qn LR BIN&1F aﬁ 6f 86y by the infrared 25

sensor € space 1 nsi e room 1.e., the detection target space
(space to b iry . | 1congition d. i L |_ai 0 .
i nfrared seﬁ:s} r sllg,a \(,rgss]-fﬁg P?%r‘f‘?‘y 'ﬁ\‘{lg\’}llea?lle’%%idtmrg e%‘(g)ﬁ‘lp faer‘f esggét{" ge) EE f&lr?gl&gh (4)
along radial directions w.th res$§ft to the.ndoor unit Z so that the areas
(1) (MARYKIsoutionneshaism peqyidediinan Qe of AR MHSST BRibn of t he
correspondi r}:g one of the outlets 4, 4, . (see FI G, 21). The r%ﬂiﬁti on
t enper at ur e F3Fd Shatesshematc gssram dlpsyeting a Justanetbad ifor dAWRS sFcaddiapseas (1)
through (4), and then information detected in each of the areas ( 1)
t hr suglprévidled is cutieysof erehdoor uié control ler 18. (I1-f) Controller 18

FIG. 10 is a schematic diagram illustrating a second method for driving second

flaps provided in outlets of an indoor unit.
FIG. 11 is a flow chart illustrating the first half of the process of control in a first

exemplary operational control for an overall air conditioning apparatus including an indoor

20 unit,

FIG. 12 is a flow chart illustrating the latter half of the process of control in the first
exemplary operational control for an overall air conditioning apparatus including an indoor

unit.
FIG. 13 is a flow chart illustrating the first half of the process of control in a second

25 exemplary operational control for an overall air conditioning apparatus including an indoor



As described above, the controller 18 controls, based on the information
detected by the infrared sensor 15, tihe operations of the air quantity

di stribution mechanism 10, first 1o flaps 12 and second flap 13
constituting the air flow changi ng neans 52 whil e associating the
constituting elenents with each other, and sinultaneously carries out
control of air conditioning capacity or tenperature control to optim ze the
air corditti oning, thus making it possible to inprove the confort of air
condi tioning or energy conservation. How the controller 18 carries out
control wil IFlGe 1désarfidvedham ilustnating theylattsr halbof thenprosess exf adonulemmpthar y
controls, subsequent to the follow ng description nade about a second
enbodi nesdndodxeiplary lopefidhili dniroDfcrpas&tdlBair lcbnditiGsiagngpiratedhaedingof Al r
Condi tioning Apparatus FIGS. 3 and 4 show an indoor unit Z of a separate
type aig, it@Rdiuhioni ng apparatus 2o as the second enbodi ment of an air

condi ti oni ng apparatus according to the present invention. This indoor unit

Zis, simlar.,jn,.pbasi ¢ configuration.to ' r ' r.ding. ;0 the
first enbodiFrJrQnE, 1%1?1goi“’sa‘&infgmggtéaﬁltngftﬁ%fr#s?ﬁ’gffi%gg}geo?r%%s%tO%fggtg@dﬁcﬁqggato t he
first enbodjment in that the indoor uniéqﬂ%. of .t he present. enbodi.nent is
provi défemplary erRaratmal comeo! forranperaliaineqnditioning apparatys IBFudNe &N IR oned
tenperature and hum dity sensor 1G 25 as the detection neans 51, since the
i ndoor wmit Z of the first enmbodinent is provided with 31 only the
infrared sensor 15 as the detection neans 51. Therefore, only the

confi gur at i diGofi6tiha flenpkamtiluseratng theulaites balf o€ thwoprot€ss arfccontrel ar thangenent
related to this sensor will be described bel ow, and the appropriate

descri phir@Bgemplatyn@petitionhl esHdRllifored ovdrdll aieondifieniapapparatisfindiuding aat her
configurations and 5 arrangenents. It should be noted that the constituting
mnﬂ?rﬁnﬁ&?%ﬁ.i n FIGS. 3 and 4 and simlar to the counterparts described in
the first enbodiment are identified by the sane reference characters as

those used iF'TG'.:i ﬁg{,\%ﬁo\g Q%Fég.ldsgragﬂ% tﬂsw?ﬁﬁalf’& the %g%fesst &ecomrﬁgﬁfg fourth

enbodi nent, as’s I n e infra sensor i's provided

at a region of the.indoor nel 2 | ocated hetween the 10 openin of two of
the outFepRlamy Oﬁratlonfpﬁq{‘&rq? orcaélncf‘ﬁebqilraéﬁccf"gaﬁnfngé’éaﬁ‘fﬁ lﬂﬁlu%n?ﬁ"tg ﬁ%oosrcanni ng
mechani sm 20. On the other hand, the three tenperature and hum dity sensors
16 areYBHovided in the vicinity of each peripheral side of the inlet 3 so
that they are spaced a certain distance apart al ong the peripheral side,

and t hus t h&l6wds ve atflawpehart dlustration Henatiet halk eh gy rroges ffcopirel/ingdg i n
total. Each of the tenperature and humidity sensors 15 16, 16, = is
assuci dvwth eveniplirgepeatioedpontdhfpr enevetll aitecopditiosing apparajus ingluding ans
associated with the correspondi ng one of the four areas (1 ) through (4)
t hat afmiodr vhiled as
FIG. 19 is a flow chart illustrating the first half of the process of control in a fifth

exemplary operational control for an overall air conditioning apparatus including an indoor

unit.

20 FIG. 20 is a flow chart illustrating the latter half of the process of control in the
fifth exemplary operational control for an overall air conditioning apparatus including an
indoor unit.

FIG. 21 is a diagram illustrating exemplary areas to be air-conditioned inside a

room.

25 FIG. 22 is a diagram illustrating another exemplary areas to be air-conditioned



the detection areas for the infrared sensor 15. Therefore, the tenperature
and humdity sensors 16, 16, detecty for each of the areas ( 1 ) through
(4), the tenperature of each intake air (i.e., intake air tenperature) that
is taken into the inlet 3 froma region of the 20 space bel onging to one of
the areas (1 ) through (4). Consequently, the infrared sensor 15 detects
the radi ation tenperature and the human body position in each of the areas
(1) tWP8E8A°%) of the space to be air-conditioned W, and the
tenperature and hum dity sensors 16 each detect the jntake air tenperature
cor r espondi nglG-@3tiha hemetihpiageoytbisirgtinghlovs sy sonditioningrie performed Wraas ( 1
) through (4) of zs the space to be air-conditioned '. Furthernore, the
above- despeianed udédradtation metehod i s 32 significantly different fromthe
detection nethod of the first enbodinent in which the radiation tenperature

and hunman boghG. PAsis i RRemitiC@igBraaf ilfub@atdieeRGy @irlcohditibhingdh peddrinédindet ect ed
only by the infrared sensor 15. 1n addition, if the detection neans 51 is

Conf§guéféflaﬁgoﬁd?ﬁé{ﬂg%mroﬁg infrared sensor 15 5 and tenperature and hum dity
n the

sensor as 1 resent enbodi nent, the foll ow ng two usages of the
sensors are ceivable. In.a first usage,. the iinfrared sensor 15 and the
t enper at ur e g%rhsd"} t%?a@ehlz‘ﬁfraé% a{bl% fgﬁf% P tbg{\ggan JE oML EEC 7Y e

functions, and the infrared sensor ]]5 detects only human body position
whi | e tIeeommapdable sot EempsertigAvang godliiganeralionget ect s i ntake air to
tenperature. According to this usage, the infrared sensor 15 needs only
det ect humanFl§bdd6 posi tgraph iliustnaengrthe raletionshpmrbetivedint bett teanperaterenhed e
human body position and radi ation tenperature are both detected, for
exanpl erecornmendrbiecieetbmpetaueaiuriag heaingropeesi®sad nore easily and the control
system can be sinplified accordingly. At the sane tine, reduired accuracy
canjbe ensurgs.i g7 det £cdiagigmt AnRehahdIre dkdnbplaRubberatiom Sfofl tht hautbagne by
detecting 15 intake air tenperature with the tenperature and humdity

sensor ald?qurg t dfSedofsen@XNE RS t¥SniBaie t he infrared sensor 15. Due to a
synergi stic effect of these rreriFs, this usage is advantageous in that

Securod, 1t SREFEEE Sk ORI AR ARxPMRlart K A T Pep RO it

omtted in.exenplary.controls. 2q |l.n second usage, the infrared sensor 15
det ect §°P§H‘i°8¥’£d‘h° edRpEdS ttl??eepeé'r?g cﬁﬂr@ﬁ‘ body position, while the
tenperature and humdity sensor 16 detects intake air tenperature.
Furthernore, in this case, tenperature correction is carried out. To be
nore specific, the radiation tenperature detected by the infrared sensor
15, 1nBEHE MODEKOR GARRWPUGQURd HeINVESITOW ( he  erpor at ur e and humi di ty
sensor 16 are each assigned a predeterm ned 2, weight and are sunmed to

det er mi ne a Nedeeftemdhe atdsom iof entiomewsLibe rdesdritted nipedesailibased or8 prafenned
reflecting both of the radiation tenperature and intake air tenperature in
cont r olembddirsdimsithdrédo€ noted that this second usage is enployed in a fourth
exenpl ary control described below It should also be noted that the three
tenperature and hum dity sensors 16 are 5 provided for each outlet 4 in the
present enbodi nent because an increase in the nunber of the tenperature and

hum dity seqs:qfi%t %ﬁlb%&nl%%t BFR}fi(fjo%‘aitﬁ)’ﬂ I af'é{ﬁé _her fragnentation of the

detection target range and thus 1 nprové€s detection accuracy. Therefore, the
nunber of t enper re and hum di ty sensor 6 to be.provided may be
Ropiopr | at el G aradobiosy A ndbae bk 2/ o S8 Abe A e el iectiher
detection accuracy. For exanple, an to arrangenent in which one tenperature
and hurdsdhe Jirst amiodiment jof agrasy, conditianing appanatss agqoading thepresent mpventionpyy

al so be allowed since the detected information for each of the areas ( 1)
t hr oughhedndecruniteZ as a iceibivg-cotefidedriyde iBloor dag embeddddanpr eatleng S@bodi nent ,
each tenperature and hum dity sensor 16 is provided in the suction grill 8
(i.e., thpsisideasot afrobhe ahd lhaen Esic Sthicture sihidarase cohvdntiafallhbkaswargement
avoids leveling off of intake air tenperatures caused by the passage of the

i nt ake S?ﬁie_EiiﬁcEllT'f, QHOhdoBE uhit |2 §fcifles 20 Jedi AR THRIKERE Sadifle 1 A RNAAEN Y kign of
the rel ationship between the information detected by each tenperature and

hurg.di t y.,sensor nd_the, det | t o fr ] KEficul t.
Therer SHATERD R BRARTEULLITREM R IRk BE g ReBEEA I WhriRoned

i nfluence of leveling off of intake air tenperatures is slight, each 2o
tenperature and hum dity sensor 16 may be provided downstreamof the filter
9, e.g., at an inner surface of the bell nmouth 7. Furthernore, the
detection neans 51 is forned using the tenperature and hum dity sensor 16
in the present enbodi nent because if the tenperature and humdity of an
intake air are detected and a heat |oad is cal cul ated based on this

B . B b e g Y T . S 1 I




i:~ tenperature of an intake air is g tected and a heat |l oad is cal cul ated
based on this detection. Therefore, pendi ng on the required detection

accuracy, a tenperature sensor may be provided instead of the tenperature
and hum dity sensor 16. Although the description of the other constituting
elements, for exanple, will be 5 omtted, the indoor unit Z of the second

embodi nEfor hiP 2ithatliyPRSed R@nGpehinglof elovké eadl ofhieweasing 1Frén tHe indideof di ngl y,

in the follow ng, how the controller 18 carries out control wll be
described in d | Fy W e | @ht¥r QA 2R linleABORYREd T at he
i ndoor l?lﬁenlrcfo g@%o!‘ﬁi}oﬁg?)%ggt%\é\g #)??\g(t%deﬁﬁggi rren{, and f”l]JI‘t her nor e,bcyan

| trol t t the i ) it i £ d
oo RETERIF oPsEngl Esovided SiarTy o BT oS 4re Fol ERR A b R 800 |

Condi tioning Apparatus by Controller 18 First, th escri,piion be nmade

d 1|
about tforanadatyi elongaied RAANEBIGR PHFHELS PeaSIOTEFIANS f?bt %fquﬁédéer “’ub‘?ﬁ'gt’ 29d 2nd
outdoor unit (not shown) by the controller 18. 15 (a) Area Setting in Space
to e Ahatafoeuthtekendet sbsansabhpaxibaipd an gssoontedoiuteiedge Phidd indopRaNes shown
in FIG 21, the space inside the room i.e., the space to be
air-conditioned W is imaginarily divided into the four areas ( | ) through
(4) each associated with the position of the correspondi ng one of the

outlets 4, 4y nper Phe Edlnd qugg%\lr'(?fdt aCits litheRdpadel GtdndRRSEImOMRe tilet 3 to

measur enent ‘tenpérature o 20 the areas (| ) through (4), the

l evel of a load i agh of t.he ar. : g iSRR&Rdt 0 be
ai r - corfafh ?%ﬁgd’ub\f%?" ?he I’eVQ’/'Q] alg%l???%%\%l? hnt ?hgﬂﬁ%‘a&fﬁfrg@%@e 10 be
air-condi tioned for example, is determned .lt shoul d be ted that the
radi at icéﬁx'@lé)hﬂéth\a%%f”get@eﬁéggé‘aattﬁ}‘c?%ef Rt @F%&d QBH%%&Y{’S ‘%fﬁﬁgi S?r’p"?sigbe

enpl oyed as a neasurenent tenperature, or the radiation, tenperature,and the
i nt ke sairpundstise rEurtheemerst éégigﬁ‘olﬁi)‘ 1 FeProgidpd Abths rSBCt&’r‘i‘cF'deOf[l}Bﬁfadﬁ ‘%J’fngensor I
G may each be weighted to carry out tenperature correction, thus 35

det er miarfilieg 9andueasciiengill 8 arerplemedtinthe iMeis}. des, as indicated by in FIG 21,
the position of a human body (i.e., the presence of a high tenperature

regi on) in @xctheafthdritand, provided upstream of the outlet 4 is a discharge duct 14 having

an elongated cross section continuous with the outlet 4 and extending upward to form a
downstream-side region of the air passage 17. Provided in the discharge duct 14 are an air
15 quantity distribution mechanism 10, a first flap 12 and a second flap 13 that are described
later. It should be noted that the air quantity distribution mechanism 10, first flap 12 and
second flap 13 constitute an “air flow changing means 52” recited in the claims.
In addition, provided at a portion of the indoor panel 2 located between the
openings of the outlets 4, 4, « + « is an infrared sensor 135 that constitutes a “‘detection means
20 517 recited in the claims. Located adjacent to the discharge duct 14 is a controller 18
(equivalent to “control means 53" recited in the claims) for controlling, upon receipt of
detection information from the infrared sensor 15, the operations of the air quantity
distribution mechanism 10, first flap 12 and second flap 13 of the air flow changing means
52, for example.

25 First, the specific configuration of each of the above-mentioned constituting



areas ( 1) through (4) of the space to be air-conditioned Wis detected by
the infrared sensor 15, and is refledked in each control. 5 It should be
noted that the area setting is not limted to one in which the space to be
air-conditioned Wis divided into the four areas ( 1) through (4) as
descri bed above, but the space to be air-conditioned Wmay be divided into
ei ght areas (1ﬂl th ou&)hd(S) by further dividing each of the areas ( 1)

t hr oug 't NDEAGSTOdFI G 22, for exanple. Although an increase in the
nunber of the areas enables nore m nute contral, cost increase mght be to
caused due t(b- aheonfigsramadf A Quantity PsarbyonMerbapsmdd t he increase in the
conplexity of the control system for exanple; therefore, the nunber of the
areas nmay bé&hepgr apantityedigtribetiond epeshanisg bh semves ¢o iincreasehomdesreasgi thed
control accuracy. (b) Operational Air Conditioning Mde In each exenplary
contr olqudﬁﬁ?rdflaﬁszlirttﬁéccmgeamhreagw fHel ABGYiated butbewrcliHer by adgusting ehd mitid Df _
automatically switched between tenperature uniform zati on node and spot air

condj t iﬁﬁ}iﬂﬂidgﬂﬂﬁgmﬁﬁﬁﬁﬂi&sﬁg@b &rﬁoéao&% 4,QPEL aANERWHIn{9TY. 3ahionph TOE T ef ers

to an alr conditi g 2u e i n which the tenperatures of "all areas of
the space to.be,air-conditjoned W.are uni.f.qrm . sgl Rl e.

Suppogé“rt fraptity distcibytipn i"l?c}‘—‘ﬂfm Zlglnflﬁggsarr'éasa f‘ ila? ﬁ?‘%g‘ﬁ %@%rg’ lgch:]ual in
nunber of people present (i.e., the areas.(,1 ) thr h (4) are simlar in
heat | dBat areBIAVided Jo mmaks e Radi %ttrﬁaﬁ"ﬁeéﬁwfq‘%ﬁ‘??%aﬁ‘&ﬁt g‘gggjﬂ?éel‘iﬁﬂs‘ﬁﬁé”aﬁ%ea (1)

and area (2) are each exposed to a considerabl e radiati on heat penetrating
f r om oubereefeeashnedendieg en ar bagitedionl Huewion off Heodisehesge dupisit witBsthg hi gh
radiation region. In that case, a large quantity of conditioned air is

di scharspetters facirpeeatheanhdr if a)transcerse dinetid) cdttheadwétaegeadupt d4i nThe speeifizont al
direction, while a small quantity of conditioned air is discharged to the
arepy (IbnA\da@daf the3bair (of)digfibRighasiumerany! B isnasastosin #0RIGS. Siandod.i on,
thus uniform zing the tenperature of the overall space to be

ai 1 - congliid %%d%f\gﬁ TYHEdas eRRAE VBHRAll QloBQ%eCs%E\R’@l'lsVofth@Gisﬁm]%% didt

condi tioni ng no ers to an air conditioning node in which t

oL O L oS0 B BT B eSS

i ntensi'vel'y ait-con ppose t as shown i1 n 4,” anonhg t he
ar eas through (4 one.person i s _pr t 4 : t wo
peopl e(téer é‘“%‘? ggqgg"fs ?#’y ﬁggaﬁ”g%sa('g)o?e ﬁﬁﬁse@gfr% n%&o(%tggri eg{dgggglén 2"? Wﬁe ar ea
(3) and_.area. (4). In_that case, a large. quanti condi,ti oped aifei s

di schardigEbutionishutters dd, Yhare sonnepted to 3 aggﬁlﬁ(‘ﬁcﬁ‘? g%'eﬁ that megh Hftgél%?rgésd, at a
narrow angl e, toward the surroundi n?s of the person, a large quantity of
conldi t ivdheuisairiven and eotafed byampser 29 (eguipalsat ton griwinggmeqhanisped?” (fo§iteddRy o
smal | quantity of conditioned air is discharged to the area (3) and area
(4). (c¢he Bleina), icortsbh pideetfitherzese8 Teapeadial direstign dhareefowivh ibraphadt Sfethe
Tenperature The set tenperature refers to a reference tenperature in

cont r olgear i sahéwichpdibétivgewthetpair ofiracks@fid2.i oni ng apparatus; when cool i ng

operation is perfornmed, the set tenperature is 15 normally set at about 24C
i n accor danggepirddd, {ih@e AR guaktity! Rafbais nechadithi 1 upbs seleytive rotation of
the gear 28 in either a forward or reverse direction by the motor 29, the paired racks 27, 27
20  meshed with the gear 28 are moved in opposite directions. With the movement of the
paired racks 27, 27 in opposite directions, the paired distribution shutters 11, 11 move
vertically while changing their tilt angles so as to increase or decrease the degree of
protrusion toward the center of the discharge duct 14, thereby decreasing or increasing the

area of an opening of the discharge duct 14.

25 When the opening area of the discharge duct 14 is increased by the air quantity



time, and when heating operation is perfornmed, the set tenperature is set
at about 22C in accordance with the A&xi mum | oad applied in the early

norni ng. Therefore, in perform ng actual cooling and heating operations, if
the air conditioning apparatus is always operated at the set tenperature
when the level of a load is 20 |lower than that of the nmaxi mum | oad enpl oyed
as the gedibiliRiohOmetinish{1e105 Bite | WRBLIHE Wi quiktRy ishebt adtr <1e@Rd), ttherdaited
apparatus 1s operated to provide a capacity higher than necessary, which is
undesi rabl.e fro h i i : : j j in each
exerp! S5 Gisp B L aYs A Binle £ARLERTBGIUR Jolion B0 AT Ehlerd
provided in additjon t he set tenperature, and.in.a Low|oad state in

whi ch 3B @%@C‘Ptﬁgé'qee‘%lf o&éhq a\ﬁfeha’%eh ‘I‘thlﬁeﬂ}"'éfrég‘gﬁ'&thee%ﬁﬁr?e ‘i"ﬁ%“’?”‘sm“
recommendabl e set tenperature is 37 adopted as the reference tenperature
for thdéowarddh¢ csnteroefitheldischarge ductok4. t Qe thepther hnsh athgndhe opemRg arse ©
specific, during cooling operation, the set tenperature of 24C is

aut ematthedis¢hargevduce 14 ds tealutdeby deaimeueisibl dissbutive mpehatismd 0di.e 26@enhen t he
| oad level is low, and the set tenperature of 24C i s nuaintai ned when the

| oad | gNehiriRaftitghs @ as NN ), NthEIfaPed dRthbuaed shhttefn Il e @chassunend,
during heating operation, the set tenperature of 22C i s mai ntai ned when the

| oad | j s . : : r f ' ' wi t ched
tot he St Bl BetipARE hoficcly InRRE B W o o Rt b o
shown in ElIGS. 2 27, .By.perform.ng.an air [, ta0ni N P ign while
o apprBorFdaEs s M et B Bt aba rish e S MR A g
reconmendabl e set tenpperature in %‘Sﬂ S_manner, energy conservation can be

i npr ov @8 WP§tERMERdefRsian ofthe disehargeduty 1€ r st Exenpl ary Control (see FIGS. 11
and 12) The first exenplary control is targeted for the indoor unit Z

accler di ng t dccprdingly,shy adoptingothenthnve(desaibed t spafighaoen, while theapsBngo
include, as the detection neans 51, only the infrared sensor 15), and the
cont r olareaveft the wiidchivigagluot 14 he inepeased,iienawhidd thecqrratity ohamgirndisrhatgst Meen t he
tenperature uniform zati on node and the spot air conditioning node is

aut omatingédsky, eadli disaibubioh shaserd 1ds plabed pr £ sgivmeoftthe dizsbarge doét k¢ wheren body
(presence or absence of a high tenperature region) in each of the areas |

t hr oughndvQbcity6f ABRGS 168, Bfis 28rafti resistancl EdudsteBy e Astributios tshatedllii t he
flowcharts in FIGS. 11 and 12, first, "automatic operation” is selected as

an opefat.ofn {pde c@faﬁt‘?try i% Qﬁﬂﬁ%@wthoée{t%?ﬁ){,%ﬁﬂttﬂﬁh(()ﬁ?b%ﬁugéd WheRRf aifign the

radi ati on ténperatures-o e areas oug are sequentially

detl%Ct %gntul? irentg.lcteg.e é)nngﬁeacr)t?ngr hand, while the opening area of the discharge duct 14 is

reduced, i.e., while the quantity of an air discharge is reduced, each distribution shutter 11

is placed at the upstream-side region of the discharge duct 14; thus, the disturbance of an

air flow at a region of the outlet 4 located at the downstream end of the discharge duct 14

is suppressed as much as possible. This makes it possible to obtain tremendous effects

20 such as the prevention of condensation in the vicinity of the outlet 4, and the prevention of

contamination of the ceiling surface due to the collision of a disturbed discharged air flow
thereto.

It should be noted that since each air quantity distribution mechanism 10 is

provided to be associated with the corresponding one of the outlets 4, 4, = = =, the

25 operations of the air quantity distribution mechanisms 10, 10, » « + are controlled



sensors 15, 15, (step S2). Based on the detected values for the areas (
1 ) through (4), z5 the tenperature djstribution in the overall space to be
air-conditioned Wis calculated, arid 38 the position of a human body in
each of the areas (1) through (4) (i.e., a high tenperature region in each
area) is determined (step S3). Furthernore, at this tinme, a manipulation
signal for cooling operation or heating operation is inputted, thus

al | owi nigdependently eah@epargalyng Bapdes; aheiopewtipe rafosach cado quansity phistabution or
heati ng operation (step S4). 5 Subsequently, it is determned in step S5
whet her mechanzim 1heis poageiwke bpftha afterrarntiatd tatddieedB8e@hd nofaginatiih dhe
areas (1) through (4), and the determ nation result is enployed as the

criteriQRicharilské Hediiped 1di6r) RSERbh ARARLLEH infBARStdN RBMNGeFdE-mdntiosdpul d be
noted that although whether "or not a person is present in each of the areas

(1) tﬂh@%ﬁ@e&%ﬁlgs enpl oyed as the criterion for swtching the
operational " arr 10 conditioning node in this exenplary control, the
percentage of the area with the presence of a person.to. all the areas ( 1)
Dhr otigh (4) eyl as chaeegrﬁﬁpweaaésmf HRagHY: pstrohyitiony meghanisi ntd « he
operational air conditioning node in the other exenplary control, The

cri t er i Balufles the distribwitiopishuiteri1d thatitidts by aisisEarsa SPRORBIE Hointnenesend thereek anpl e
(in this exanple, the percentage of the area with the presence of a person
to all lbbsednadjasent & the@%fociaids didie whll iof theadisddietgerduch b4l and nevelde §6a flost a
person is present in each of the areas (1) through (4), the operational air
condi t i difdctign WER dischale duet 14€ 11 edhesmtvwled thd bfealofitk@bpaiingBdacresdeep S6) .
On the other hand, if any one of the areas ( 1 ) through (4) i s wthout

the pr eéa%ﬂ%?st%ut%_n%hﬁ&"'ll Lﬂﬁmg?ﬁip%giitieﬂalhja@érft 16 ARG Ldsb ORI A% ORI bB 1REL 1O

the spot air conditioning node (step S14). 20 In the former case) even if

th f . . a. i j f th
2 18Rt REERN %o Yo ¥RGoYe gk BP8Hing iR BIeSGBILkS RS EONed Ok GEHIGET 1 he

are ore, (0] to en e e confort o

condi tioning in each t he .ar eas 1 hr ough {4 it i.s preferabl e that
Che t erirads S hetiow Rehigh ¢ T ofhed whisagref Btipbion b i frolited
uni form zed tenperature. as nugh as %ossible. TQ the ﬁontr ry, in the latter
case, dPVWRELEE agsoeiatsd sidrevall ehthe(discharge dugt ki @a}hq@ ¢ handutvhenstheqgea
presence of a person. Therefore, if the area without the presence of a
per son dfghgpeningds reduerd; ieacteair gyaniity Histnbutianhmechanisas 10 jhag configusatiyeeas
with the presence of people), the air conditioning operation becones
uneconamdcfahctionat ieatares thainetichi dstribgtiaf shuter dile placddoatt thehepspeasente of a
person; thus, it is conceivable that spot air conditioning of only the
aregs Wegibn loffi¢haddiestafgedint 10e ) £ coredivnee, aly aniqag @usts fchm be phevidddeayoi nt
of energy 5 conservation. In other words, it is conceivable that this is an
opt i nurpeb@ivRaBefbar achi eving both of the confort of air conditioning and
energy conservation. If the answer is YES in step S5, the process of the
control goe 0,; CMtLan,: : 1 01 M j ste
90eSr{0,if rﬁ%aﬁﬁglah%xggug% nf[i(%garggrﬂl rplfeul g\EI)VHsL ﬁot“ﬂé\fe (d””oé%]@ F}; (step

S6), and the operation angl ng neans I rst

determ ped in order to wniform ze the roomte rature, tog Specifically) in
atep SITSERIS & IE" 0k° ate SRR, SUSpHOR | ETDR0 oI e | BRI,

i ndoor unjt Z. (i.e., the ratig of opening areas i.n the outlets 4, 4,

ad ustéan@rﬁ%ée aand q‘ﬁaﬁtqn@ thatires e BYgPVr‘f{@ghaniTg‘Fr’é"Q‘fG: qiher then e

cal cul ated, and the operational nodes of the first flaps 12, 12, and the
sec¥nd aferapentig@ied eBbodimentt cthe stHctyee shawn ig kilGg7 or the sticsurg shown 1mEIG.
operational nodes of all the first flaps 12 and second flaps 13 are each
set at 8-For sxdmglé, becbeeenpldyddswhet dssaed approgristehal hesecaandtireoneld bei r
evenly to a wider range of the roomfromthe outlets 4, 4, Based on each
set ti ngrieffgescAbsd ®ffows/, the ratio of air quantities, lateral wnd
direction,” and | ongitudinal wnd direction are adjusted (step S8). Next,

Uhe process gaas §0fileaERMish lchbliSn CAPAEWinAN heid ARG L 11 the

zU t enperat ure uni ation no 0 require the 1 ndoor to provide
i .more . ... . .
a Capa(t:het a/axrr;ra'a istribution shutters 11, 11 are each movable to and fro in a transverse direction

25 of the discharge duct 14 at its upstream region. The distribution shutters 11, 11 are driven



than necessary is undesirable fromthe standpoint of ensuring energy
conservation. Therefore, if the indoas unit Z provides an excessive
capacity, the indoor unit Zis controlled so that its capacity is reduced,
and if the indoor unit Z provides an insufficient capacity, the indoor unit
Z is controlled so that its capacity IS increased Specifically, the 25

i ndoor unit Zis controlled as follo (1 First, the level of a |oad
appl i ecPnt Getmatong@ v thesiagke2{ @ngéheagear c@nﬂ'ﬁﬁhegﬁéﬁewtf@“d@? &¥F MY 3n step
S9. To be nore specific, when cooling operation is currentlié erforrred it
i s det ghaienddhentfoténeamtivhed aiv qnargity tistriieitian umeshanrsinfl Ozshbwnhie é&e’asA [so1
through (4) inside the roomis |lower than, equal to or higher than 26C and
when haatthegirogentity @istdisutonCiesiemisny 1pestoomTRAFIG 7) whelettes meacef hieet her
the average tenperature Tmof all the areas (1) through (4) inside the

room i SydeAifB'is indfddsed Wt distriBuibn gﬂtﬁhlal?rllt 'if‘@aéhgﬁsurhé a?ﬁﬁﬁbﬁi alBacaR i thet hat

t he average tenperature IS determ ne e average of the radi ati on

terrp rature f. .t he,ar hr h ect sensor
ebiBtad e WANYTERS ahepbrds o hiﬁgf’ﬁé 3?*%8%%‘”2‘%% o't GRS 2
the average 1o tenperature Tmis h| t han, 26C dur.in i,n ratron
or if théﬁ"aG@F%f %ﬁﬁ@r‘ab‘?ﬁé}‘eﬂﬁ]?“é %‘f/\g?wt‘hh‘rg é%‘ﬁl?rqqhﬂqﬁégﬂ%hﬂ{)%
operation), the process goes to automatic capacity control that is carried
out basae ofitha opening asrprelugedi reachT distrituition sharer Moi's tphesed ghtheapgtream-side | s
determned that the load level is low (i.e., if the average tenperature Tm
I S equakgibn obtheldsohdrge dact BGC during cooling operation, or if the average
tenperature Tmis equal to or 15 higher than 23C during heating operation),

the process TResir tqantityOdm iribatied pAcchanis®Od shdwh HAIFIGS & aichidesl 0kihgleased on
a recomendabl e set tenperature Tss (step S11). First, in carrying out the

aut Wﬁtdlé‘m&ﬂ&ﬁ.ﬁéhweﬁwmm' o8 Ih&Bof fEabPE hivo RIIPR "tRd Hﬁs@relr%«srd’e feBIpagfi son is

made bet ween e current average tenperature Tm and the set tenperature Ts

in st eRP'§ ﬁ%?%ér&ezhmt {4S {O%Qt’ed%ﬁi@eﬁtq$so%§%§@eg\%altl PR 8ikHafoe @Uc‘ts.lﬁ%ba{ et 0 Or

| ower t urrng cool'1ng op on) or en the
t t t h t th t t T
duri ﬁgedaaﬁti??p;nasﬁrg?aﬁ”aﬁrwt’n P (o0 R ara Ao b 3 PR g dlaci ¢y

is excessive. In this case, the indoor unit is controlled so that its
capaci tyeshevithoeashethers dhe air guantity digrnbupnaperhapsm Hsdewes 19 et Velis of a
conpressor and reducing the nunber of rotations of the fan 6 of the indoor
uni t Z assmepa seghion, dadivaed by thwosnlidding, in iiEn 8¢ fos inpreasingehe arepof aPEHBE. Tm i s
hi gher than the set dl tenperature Ts during cooling operation, or when
t helsav emdgmotrenpesitivuy endivatédsby abwe brakeanlinehin 5E6. 8efpperdeamg thes arta rafng
heating operation, it is determned that air conditioning capacity is

i nsuf f iopesing. Also fimilse gdiag@antitheistritlomnh mechandm $0 chown i FBG. 8 owhdmathei t s
capacity is increased, for exanple, by increasing the nunber of rotations

of a cohg &sthebpand %in@?&a?@ﬁtﬂ%@drhﬁﬁuﬁ&mﬁftteﬁfll ra@dudiels @NSosRiont ddfackitob (st ep
S12). On the otPn %and in carrying out the automatic capacity control

based e %B@“raﬁ%?tr@maﬁt%e ARk 1k SOBRLAL HhRdel, | ihshe ve.neggaqarae Sferl S made

bet ween e current average tenperature Tm a e recomme e set

t enper at.yr e ,Iss this 1K ture Tm
o quat S g vhitehe ReRtly of Mot imEhaB 4 {tetﬁatf RN AL
cool ing operation, or when the average.te re Tmrs quaI to hi gher
t hat? t [PRERIBE A FASHERd,Ihe %‘é’t”btle%a'i“ateﬁaé 'Srggpe{r tﬁa Uﬁétatarfha Bpean Pf)ﬁ'e it is
determ ned that air conditioning capacity is excessive. In this case, the

i ndoor dissharggdue Idontrol l ed so that its capacity is reduced (step S13). To
the contrary, when the average tenperature Tmis higher than the
recommendabl e set tenperature Tss during cooling 15 operation, or when the
average tenperature Tmis |[ower than the recomendabl e set tenperature Tss

during heaticng) QBﬁt"g?tIrbtﬂfh of Hirst Bladgter m ned that air conditioning capacity
is insufficient. Inthis case, the indoor unit Zis controlled so that its

capacity is t‘h@cffrgxar?aga trf&éja@%tst ttT 0 FatB0P Ecﬂ%ec&.!ré%ﬁﬁn BP&i %tr'f%‘&: 8flis
autonatrc capacl era ure 2o uniformzation node are
repgat ca rred out as the r qurre f.or the executi on of the
{ oridr SrSPHEEh gt Hie a4 fofle RHEE AR (3PS AECbIRURE RETTS TFOUH Mnover
is NOin step SS (i.e., if it is determ ned that there exist, anong all the
areas ( 1) through (4), at |least one or nore of the areas w thout the
presence of people), the process goes to the execution of the spot air

condi tioning node 25 (step S14). After the operational air conditioning
node has been switched to the spot air conditioning node, first, the nunber
of people present in each of the areas (1) through (4)



is calculated in step S15. Then, in order to realize the optimum spot air
conditioning for each of the areas (l3s through (4) in accordance with the
nunber of people present in each 5 of the areas (1) through (4), the
requi red operational nodes of the air flow changi ng neans 52 provided in
the outlets 4, 4, , each associated wth the correspondi ng one of the
areas (1) through ‘;‘4), are determned. For the area with the presence of
onl y ondisghergsatuct 1he Asahowsn ot FKF 2, dheafiist flaeb2 issformed tx haviedrgpometryrid at he

| ateral wind direction and |longitudinal wind direction (i.e., the

oper at i plal exiemdimpdesng thet dresstdetisdnal lskqpe dfihaddctt fhem ske dindhdrb@dsct13) toar e
determ ned so as to direct the discharge of conditioned air toward the

posi ti ofhe@fscRaré!BRA 13061 i ShfR )by 4 SuppOelink isRAT: 23 @6 a$ RELAESRALIMNIE Howt t he
presence of a person, since this area does not need air COﬂdI%IOﬂIng

itself, .0 i Nk:Lt S A [ " . . r al

w nd dirregct% } ?)(ﬁmgnsﬁ ‘6’%5% P ﬁ I néFéH\?\n dal'g;lt rlg)é%?eggfngr@qg%tl%n%ﬁ QB‘EP?E%%%SN) .
15 Furt her npr he ar ith,the presence .of plurality.of peopl e nost
noedt dnFrebns shf TLFRhd. puimruESRE Aok iR F2 Bistrovidstinipebficteennt  r o
area. Therefore, for this area, the ratio of air quantities is set at

"| ar ge"duct b4 sias 1o kenspagesl Heartymdisaneganarigndbsiongitudingl gitecden drereddandt i oned
air, the operational nodes of the flaps for changing the lateral w nd

di r ect i e eanhedre@nhin sctwisgablestirevgion baradmotoe 30 {equavdlonad “dovieg nodchamemf | aps
for changing 2U the longitudinal wind direction are each determned in
accor daweepitddintthe cRomb)t vian Wik Barmyreiat behectlsshefrssiBps 1Baseachpiiiche
settings made in steps S1 b through S 18, the ratio of air quantities)

| at er al thWeE‘)dcﬁ’dn@ﬁ@ﬁl?ﬁhgléﬂﬂeﬂe@ﬂgTHéJﬁil'sﬂﬂﬁpsVl‘Zr%%'lﬁ’t fHRAhteRD dAtRargéliliedRA (Step
S19). Next,” the process foes to the control of the capacity of the indoor
uni t, Z lq .t . Ty Ltioni ol aj

condi t idgrhnng?nﬂég}ejglsg%rgé edqﬁ:alﬁ)’gm '%' hdeua?{ng%gppagﬁ}gt mfﬁ%lt?&él'? g cg&%ﬁdéer{daargapaci ty
nore than necessary ,js.undesir.able from.the standpoi nt of ensurin er gy
Conser JIOPaR. ok a8 eR dU anbRE hdfuit 2 Echinsth RRTHiGEH fode.
Therefore, if e.indoor upit Z provides an excessive capacity, he indoor
it 2 Heessag FOrheaars b ira Lo 201 £ 5 areprpuidei Bihe antporared dreteiSitoor

unit Z provides an insufficient 5 capacity, the indoor unit Zis controlled
so thatdits *capbeiopgratians attheabesy flapsdd flize Al 1 ¢ are sentrejledoseparstely 2nds
controlled as follows. First, in step S20, the infrared sensor 15 carries
out detiedgpenadentlyror ¢ogdthesbytthecantrodler 18.1 ) t hrough (4) of the space to be
air-conditioned Wagain, and the tenperature distribution and position of a

hunesn body ilIn thibembudingdnt, aspizssibed abeven thie- aioqeintityodieibuviom medkdrgsmiloed 1o
based on pieces of the detected information (step 21). Next, in step S22,

the | oadd|thy @lrstiflapk N2 Sr¢giratiled pAGR GpdtlegmAide @Qiddi dfi BHIschaige diRt qum ned.
If cooling operation is currently perforned, it is determ ned whether the

ia\s/elr g\?\gphﬁﬁgﬁ? it the SIS, Ad tHeivMLRABHankm 29 I WMOKIr Gdniit) BisHbuids oom
mechanism 10 and the driving mechanism 30 for the first flaps 12 are provided at
respective longitudinal ends of the discharge duct 14. By employing this arrangement, the
20 air quantity distribution mechanism 10, first flaps 12, and driving mechanisms 29, 30 for
driving them can be compactly provided in the region of the discharge duct 14 on which
spatial restrictions are imposed, resulting in the thin and small-sized indoor panel 2.
(I-c) Second Flap 13

As shown in FIG. 2, each second flap 13 is formed by a band plate member having

25  a curved cross-sectional shape. Each second flap 13 is provided at a downstream-side



equal to or higher than 26C, and if heating operation is currently
performed, it is 15 determ ned whet her? the average tenperature Tm of all
the areas ( 1) through (4) is lower than, equal to or higher than 23C |If
it is determned that the load level is high (i.e., if the average
tenperature Tmis higher than 26C during cooling operation, or if the
average tenperature Tmis |ower than 23C duri heating operation), the
processr%’sof e diseheags é”%‘a\ﬂl)\gd?cﬂﬁ 6%?9‘?54 tp htgg oiuget26’ %a?l?‘?‘%%t RSk ed on
a set tenperature Ts (step S23). To the contrary, if it is determ ned that
t he | oatpneindinalidéscharge direetion offantdieflow dydijung aipyad an uppermder shesepfapnd o or

| ower than 26C during cooling operation, or if the average tenperature Tm
i s equals illowd to giving bhanvaikCitsluili agglbeatieagdoper dedreased ddnénpowstesS goes
to automatic capacity control that is carried out based on a reconmendabl e
set tempekahHy e Tss (step S24). First, in carrying out the automatic
capacity control based on the set tenperature Ts, a conparison is

4.1
ompirat ur o T rERld LS VR PRt ARSI BREER I RulR B Lorant”
Tp | I I h Ts, dur i
o0l | ngopareitodh o BT LR SFRTAARA Wody drbi ch I BHpER A 078 1 HePDoual

to or higher than the set tenperature Ts during 5 heating operation, it is
det er ni ipgatherand aanethed for driving thg fleap seperajely gresapeeivable. Asshewn e B, the
indoor unit Zis controlled so that its capacity is reduced (step S13). To
t he coninrthe ymethadefor dhgingutheflabo thgethehitbersecoadilepal 3ir B, Fp 4 providgdan thehan t he
set tenperature Ts during cooling operation, or when the human body anbi ent
t enper a¢atfespdridingSoutizeed, 4,hane hlgeossdctdderopeatiabtiiee vibsintkulockigg heerhberg 32,
operation) It is determned that air to conditioning capacity is

insyé figyent . ankifnd fednd BZFS 13,18, | NAQRIdriRhby4 di%@ﬁi&dr@ﬂ, eTb e cohfthryl t S
capacity is’increased (step S12). Furthernore, en a difference befween

Lhe avesagewh iRRS A5 EatMARS 1 9riofls heARSY Rbkakiy thd cbi eI 13, h3D &

predet erm ned t enperature during €ool i ng operation, or

U5’ or oct o PRGN S sraRp o AR R A 8.1 0 AR RN SRR ALY o °

ératurea ting operation,

it is deened . that the.c Ci contrql is . unnecessary, t he cess of

the contt ofachdiss ?W?fé%??{)z retbgé?gc’f‘t-eg e t 3‘3."0’39513?‘?\%@%{1 er 'Fraﬁ%t,%ef’en

carrying out the automatic capacity control based on thﬁ éﬁé}omnd bl e set
?

y !
t enper anathedsrarg, comparmenter sachpthes, thederme Mebad: ke g ndiVID® thody
ambi ent tenperature Tp and the reconmendabl e set tenperature Tss in step
S2415 | rflapsitsgeshesps advemtagenas uhatrthe syctanetsifée dridn areghanism Tpsimplesathl to
or |lower than the
thus the cost thereof is reduced since the flaps can be driven by the single motor 31. To the
contrary, the latter method, i.e., the method for driving the flaps separately, is advantageous
in that the longitudinal discharge directions of air flows discharged from the outlets 4, 4, * »
* can be separately and minutely adjusted.
20 (I-d) Operational Relationship between Constituting Elements of Air flow changing
means S2
The present embodiment proposes the following two configurations concerning the
operational relationship between the air quantity distribution mechanism 10, first flaps 12,

and second flap 13 that constitute each air flow changing means 52.

25 In a first configuration, the air quantity distribution mechanisms 10, first flaps 12



recommendabl e set tenperature Tss during cooling operation, or when the
human body anbi ent tenperature Tp is mqual to or higher than the
recomendabl e set tenperature Tss during heating operation, it is

determ ned that air conditioning capacity is excessive. 1ln 2~ this case,
the indoor unit Z is controlled so that its capacity is reduced (step S13).
-45 To the contrary, when the human body anbient tenperature Tp is, hi gher
t han t handrsee@ndnflangdBlassasiated with dheatespestiye QUidRIs frdy “CoATe FRIMSASP hatBheY or
when the human body anbient tenperature Tp is |ower than the recommendabl e
set t enpeopptrable ifdepentientipgnd eeparatelyopecardingrtp this operatienad comfr@aatidratheai r
conditioning capacity is insufficient. In this case, 5 the indoor unit Zis

cont r ol dHarhcEeRistibAsf ditt Sowadiachiarded forh iy QAREN, (45t ep c&1BY mikwely Rentislled, When
a difference between the average tenperature Tm and the set tenperature Ts

is gre r : rm A cinse =T NE AW 0 ; i :
oper at ?%ﬁ’exéglﬁ\%hgwﬂg?@?e%ﬁ eg%%gg’ bet vveéﬁjtnt ﬁgc}[sazlggﬂse%bmdgggc'?’g&%n 1tnhe
average tenperature . Tm s greater than a predeterm ned tenperature ~i C
durihg 'APR |'%t%8|§8¥n£‘?'? Bh?“ ??"qﬁlgo%?@ae"ﬁé’tcof‘%en(aﬁ@"capaci ty control is
unnecessary, and the process of the control .is returned (step S24 _ step
S6). The abdiet #eerd FUEBUEsIONaEMERE HISRIQHagHE distribapar meghangsms H). first ¢ he
spot air conditioning node are repeatedly carried out as long as the
requi r effapstl2 andrsecdnd flape ddt thenirafuantity dgsobutain mechadismisddi ang firstdidansrld net .
15 (d-2) Second Exenplary Control (see FIGS. 13 and 14) The second

exenpl adsyocixred math the tespageivedutiers 4,h4 1 mdoae forned Zo abatothey rage topetahle fir st
enbodi ment (i.e., the indoor unit formed to include, as the detection neans

51, onlijdépRRdénilyr Adesepafit@lp! whitd thd Bedon@ s Oorsd apseiaridawith QRO tréPketiviehe
control over switching of the operational air conditioning node between the

tenpper M@ﬁ@% f°w%|§36&isgﬁ%{;§%§t%ﬂd V/at]cesrd P@is @]Serrat@\%g{:&ii%ﬁ%ﬂﬁmme s

aut omati ca carrie et her” the | oad e overall

space to be air-conditioned Wi | or As, il I in flow
charts c?'ﬂraﬁe@glcsl a r{zm’isélé,ﬁs?}]a%et%,fpmgg}feo%{elﬁ)s\é%’c‘)‘per at“l"gﬁlé m?gsu(?%¥lcgr&t§@? dis an
operation node after the start of .the control .(ste ) ~and then the

oG at 159 @ity st G Sohmeahaniamy 16 39 tHk B5E REPsTE L Te0E g sampatetl
detected using the infrared 2 ~ sensors 15, 15, step S2). Based on the
det ect egth Hey@afigurationdn yyhiglsthe atr yuangity, digkikutipn mechanisms 10" and the first

flaps 12 provided in the associated outlets 4, 4, = + * are operated together, for example, the
15 comfort of air conditioning and energy conservation can be improved, and the second flaps
13, 13, - » « provided in the outlets 4, 4, * » » can be driven by a single driving source.
Therefore, as compared with the case where the second flaps 13, 13, ¢ « « are driven by
separate driving sources, for example, the number of the driving sources to be provided is
reduced, and the cost and structural complexity thereof can be accordingly reduced. That
20 is, the improvement in the comfort of air conditioning and energy conservation, and the
promotion of cost reduction of the air conditioning apparatus are both achieved.
(I-e) Configuration of Infrared Sensor 15
The infrared sensor 15 is equivalent to “detection means 517 recited in the claims.
If the indoor unit Z has been provided at the ceiling 50, the infrared sensor 15 detects the

25 radiation temperature of an object such as a wall surface, floor surface or human body



-tGthe tenperature distribution in the overall space to be air-conditioned
W is cal cul ated, and the position ofzva human body in each of the areas (1
) through (4) (i.e., a high tenperature region in each area) is determ ned
(step S3). Furthernore, at this tinme, a manipulation signal for cooling
operation or heating operation is inputted, thus allowing the air 5

condi tioning apparatus to perform cooling operation or heating operation
(step dnyide Hip&wdu dpauiyalentfosisapresty be gu-qogaiioped, V" irecitedeinoibe ! Msspace t o
be air-conditioned Wis determned, and the determ nation result is

enpl oyeaitags theedetedtedeteimperatene towthe contruglet A8 asperoatm templeraine, awhoitputoni ng
node. It should be noted that the load |evel in the overall space to be

ai r - congfdrmei&d oWVd highetadlalibh aempraliiK iréidod 16 eie abhtsdller U8t ¥ediforiatioaver age
to tenperature Tm of the overall space to be air-conditioned Wand

refere t - F h V, ; :
%%cér@@gtetﬁg %H\'?grrog oF & QI S&g{. ThRV&nRdherl ‘?ﬁﬂﬁfl&w?&ts% ga.ec%s of

det er m ned ge of the radiation tenperatures o areas ( 1)
t hrough £4) dete d t he infraredassensor .15 | n step S5, when cooling
oper%t i ﬁ?r%%tlo&eats%ﬁ%gg?ﬁr ?qn%ioélm éﬁ%?lﬁiﬂﬂ‘é’cf ?%@Fal?shsé' average tenperature Tm

is |lower than, equal r _higher than 26C, and when heating ~ 5. qperation
i s performeds fowr "Hﬁ@gml henafratedcseqsrdy Iy as PQYﬁgrda%tu?’@ EI’?T?‘IL% | ower

t han, equal to or higher than 23C. To be nore specific, when it is

det er miqemtrs hfian ohter aegiond the iptooatpand 2rrhei,satha tgean ehthe ind@rdpanehy
cooling operation, or when it is determ ned that the average tenperature Tm
i s hi gHecatddisemwesGwausfi the fdue apeniggsogpfdhadutats 4.ty e «pr diedsscasé, dcbadmgnor ol

goes to the execution of the tenperature uniform zation node (step S6). To

the 20 tBOPidsaityembiidfient theSindiRr@y snded15 hdmduhRdavetha anéleViRer sdabhiag Tm i s
equal to or |ower than 26C during cooling operation, or when it is

det gy mipedadibat2d MRuLUULRAS the SO eUARI d&kdid dyl Rnfperdnfteeh alNRR 23C
dur?{lg rﬂ%aﬁlng o;’)erat?’lon, ?ﬁe procg'lsgs ﬁoes tont e e>¥tecan?i {)n of tahe spot air
condi ti_Qni ng. S 4 £ e ature
Tnin hes SRR sbah SH b ke b STl e B Sor 1171 SNGHE g RURRET LT 2
are present i.n the space .t.o.be gir-conditianed and a~ t herefore, there
5 ol oEE ey RS hAE 20if FeFIeR 20 PROEtG e REcied g aPad S 28 st A R9L: al
space to be air-conditioned W To the contrary,_jn the latter_case, the
aver agdayidgpdiosizantal shafl anditadotateathe infgared segispr 15 huiaceemdamerer 22 heving | e.
only a few people are present in the space to be air-conditioned W and

t her ef @rvertidal shaft, god ellews Heninratedisensor d9itade spprortedrbyshe satng 1 svithidiet o t he
surroundi ngs of people than to provide air conditioning to the overall
spatse tinfrdped senserckinidseriednatd aNensdrtnesuntihg holpddatrowded inahe indoodpanelbhi ng node
has been switched to the tenperature uniform zation node (step S6), first,
t he oper ati @nalis smbedidengatitate fof thenfedrad gémgr 18 &) forSekaipld) atsefisoriéd i n
order to uniform ze the roomtenperature. to In step S7, the ratio of air

quant i thegpé P Whidhe QHEle@éméht i¢provide@fto Ly blU@QECtdiih adirhitedCarea b rati o
of opening areas in the outlets 4, 4, adjusted by the air quantity

distri ' ' 0 ) svhS ; . 1 .

oper at (EEyoh SEEH°AEETs Sghsck of thelybd J fth Uéienafd OREMBRErrdly |
13, are each set at "swing". In this ste t he operational des of al
the i PEEve arryous Aeeaitbd eimesiee sisgies Buesntbadist Apa® Aol Because
it is necessary to discharge conditioned air evenly to a w der, range of the
r ockh f FBREtORe b eNspEofthe Aype in whigh glgmspts s tvasdiménsignalayarraxedde 48T87, ¢ he
ratio of air quantities, lateral wind direction, and |ongitudinal w nd

di r ect pohdeteeticadjnuaspertivetaspasSaf a deesction tiargetprange skvidesb & two tomdogenal r ol of
the capacity of the indoor unit Z in the zo tenperature uniform zation
node. Wdledtdgbli re the indoor unit Z to provide a capacity nore than
necessary i s undesirable fromthe standpoint of ensuring energy

conservat i ofytfldRIc8E, OinCthe | fredei ehiBE@ent! MvherZ bBAY YarRiRSatBfe B%CEa8iakin
capacity, the indoor unit Zis controlled so thdt its capacity is reduced,

and if.d %g{ti}%g%ég L&t@@f@pé%érﬂsajcggidsm%%ir%]%na e€ @c?éc# by atﬁ‘l[‘gr}ér{}ggor%“””

Z is contr S capaci I's increased. Specl
i ndoor unit % ihs control.l edrefz;s foll O\Nﬁl.e .18 First, it js determned in
step SEFWNed Rethe: 1aCe IRy fnTRse! of (NenLetRRAIOR 1@FHet SB3ce: 1582¢%i 1© R®AHT ti oni ng

apparatus is a cooling node or a heating node. If the operation node is the
cool ing node, the process goes to automatic capacity control that is
carried out based on a set tenperature (step 10), and if the operation node
is the heating node, the process 5 goes to automatic capacity control that
is carried out based on a recommendabl e set tenperature (step S11). In step
S9, the selection of the node of the automatic capacity control is carried

L . o N . Y 1 o - 1. e



In carrying out the automatic capacity control based on the set
tenperature, first, a conparison is rfade between the average tenperature Tm
and the set tenperature Ts in 15 step S10. In this step, when the average
tenperature Tmis equal to or |ower than the set tenperature Ts, it is
determ ned that air conditioning capacity is excessive. In this case, the

i ndoor unit. Z ig,controlled so that its capacity.is .reduced, ,.foy .exanpl e,
by 1 e SeioskPnTEd Tihe claide] SRt Ta ERisdSoR HRGTREH GVRTHE hunber
of rotations of the fan 6 of the indoor unit Z (step S13). 20 To the

cont r arfgur aipasn(1d Hwoughetdglongersgial direstionTiwithsrespesh e theHadoarimitsdiso that
tenperature Ts, it is determned that air conditioning capacity is

i nsuf f ithe amas (1) mhrbbgls (Hase eachhassoaiadedvithrthe pdsifien obthiercotegbndmgt dretofi t s
capacity is increased, for exanple, by increasing the nunber of rotations

of a CoRPHRRENS, 4£nd. (ReIFEas2Ng THReadikihlenPlrdti@eani AimaRboby Bodifidn fre( st ep
S12). 2, On the other hand, i'n carrying out the autonmatic capacity control

basad L t S5 deldcleSt; '
02580 ek in eacof GE HERNEPMS1BT). LETREE FraliF delecledlin et BB DO

set tenper e Tss i.n ste 1. When t he_average tenperature Tmis equal
to or ﬁe@ﬁﬁﬂ{"wgﬁgiﬁ)ésPEQBﬁﬁii%%lcgngglﬁerﬁénperature Tss, it is deternined
that air conditioning capacity is excessive. In this case, the indoor 5
unit Z is c&hbrlomedestd i hat its capacity is reduced (step S13). To the
contrary, when the average tenperature Tmis |ower than the recommendabl e
set tenper atAsrdesdished dbovesthdaopirolierck® cdmtolsibasedoeritel infirmgtiomgiatsicted i s
insufficient. In this case, the indoor unit Zis controlled so that its
capaci by thesinfraridesessd 16sthe pp&hiipns diftke aip quentite distrilnaibnaopathanismnl 05 islst
automatic capacity control in the tenperature to uniform zation node are

rep@at edpy 12 and E&@n_@lﬂta? as donbituBfg tHaGir BEWI chenERd tehfd 53 BMilexesidiipg of the
tenperature uniform zation node are net. On the other hand, if the Spot air

condi t WNLAELHRAE e SRS EARCERE: 1aRd St @ta?lgoustl?%aﬂge‘gc&ﬁ %oﬂﬁ‘tgﬁ of Qirt he

execution of the“spot alr conditioning no tep” S14). Arter e

{i . cLoE q Ry . 15
ond, t CoMtioRhE cARCRY b Pl IR GnliBP B a HecdlE Cordhidfe, 0 mlkipe °) o
in s n order to realize the

(1) through (4) is galcul.ate .ep .S15. |
Opt | SR 10 Phure il SRS oF o SeSdfiBurE b erBnllSirdfie iy oigh () i n
accordance wth the nunber_ of people present ir{) e%ch 'Bf t.he
How the controller 18 carries’ out control will be described in summary by
15 providing several exemplary controls, subsequent to the following description made about

a second embodiment of an air conditioning apparatus.

IT : Second Embodiment of Air Conditioning Apparatus
FIGS. 3 and 4 show an indoor unit Z of a separate type air conditioning apparatus
20  as the second embodiment of an air conditioning apparatus according to the present
invention. This indoor unit Z is similar in basic configuration to the indoor unit Z
according to the first embodiment, and is different from the indoor unit Z according to the
first embodiment in that the indoor unit Z of the present embodiment is provided with not
only the infrared sensor 15 but also an after-mentioned temperature and humidity sensor 16

25  as the detection means 51, since the indoor unit Z of the first embodiment is provided with



areas ( 1) through (4), the required operational nodes of the air flow
changi ng means 52 provided in the outilets 4, 4, , each associated with
t he correspondi ng one of the areas 20 (1) through (4), are determ ned. For
the area with the presence of only one person, the ratio of air quantities
is set at "large", and the lateral wnd direction and | ongitudinal w nd

di rect if%}rg,tg’iein?@,r%&&%sgrp%raastthggg%m drﬁ n%‘n‘sgthe first flaps 12 and the second
0

fl aps are deterimined so as irect the discharge of conditioned air

toward t he sitjon of human bod tep 16). 25 I.n addition, r the area
wh thout 1 he Theeibigo onby M CaRBuALON b i Brretiu ardduNiibt SSigp el o
conditioning itself, the ratio of air quantities is fixed at "small" and

t he | atthe arrangendendi redated do thisdsanserg il dien desorbad belavecendotheaBPBBIMES | Xed
(step S17). Furthernore, the area with the presence of a plurality of

peopl e desgiptioaeitstheifirstcemisbdiment wigl e fererped ras Soruthie fotremcanfiguratimistandni ng  of
the entire area. Therefore, for this 5 area, the ratio of air quantities is

set @t griAfdfents. BRSINGERI bd Rotd@ ket mm@@or@a@hngirﬁ@hwrgehaw A FIES Phnd 4
conditioned air, the operational nodes of the flaps for changing the

| ateral,_ i [ t a1set = SWL g j nodes
of tho E SR 10 Bl RhAsRRCCHERE D Bl SrUrbcimECrl RERIREL B LG e
determ ned i n accordance with .t ositjon of a human body (step S18). 1lo
Based 6ﬁ§f‘1’?88 ehargqterg s ﬁi&’&%uf ’Eﬁ%g fsi'él f‘hr ough S18, the ratio of air
gquantities, lateral wind direction, and | ongitudinal w nd direction are
adj ust ed (stléﬁhes;@ﬁpf N@bﬁtz, of e Bfreé‘fd’é§§‘b66§%‘f’¥=o‘_‘3t Heowoirt FIGIS. o f"iq'ué’ tgpacity
of the indoor unit Z in the spot air conditioning node. Also in the spot
ai r conufirared rsenspr nkftl &, ptayidedoati @ aegipe afrilie andanri pangl 2olopated ibgtweencthgaci ty
nore than necessary is undesirable fromthe standpoint of ensuring 15
enerogy opemiags whtwornf ths outlett e 4above adé < confeghred npeliaw scanning fothnthzat i on
node. Therefore, if the indoor unit Z provides an excessive capacity, the

i ndoor sbatningZmké&hatRit 26! OREhSOhENRInd the tisrdP asneyatine dn@diuaRdity Shsbrsf16t he
i ndoor unit Z provides an insufficient capacity, the indoor unit Zis

cont r olab26ro%R1el HRthd {idinftGRACALY peiipHePsd sRRSSThe A& 3168 THAE Eheyidre fiRefhat es of
t he excessive capacity and insufficient capacity are within a predeterm ned

20 range. andyan e d ggﬁg@g&%@' er{;}:ﬂﬁg&‘?rsmé, QU tﬁemﬁé)'twyveanemgg&ﬁﬁé Al the

control 1S returne t carr out "any capaci contr

Speci fi cal.l. the foll ow ng,steps,ar rtgrmed. First., .in st. t he
infrar gﬂ"@%ﬁs?ﬁns‘fg l(c%a?‘rf ipé%‘gg?ﬁ mdté’faicﬁag}ﬁ OF ﬁ}e TEMPRTakYE Ahd hgpé%@pie%%&‘)s

t hrough (4) of the space ,tq be air-condjtioned again, and the tenperature
i or 86 Ao ArdISHAssRAatEd W s §Qrsape it £ 8 PIUES do 4 6 D and 1%
air-conditioned Ware determ ned 25 based on pieces of the detected

i nf or massosiatedswish thel yorrespepdingepe of the §@l§;ﬁr922§]?) thieughotda that\agg divided pe
overall space to be air-conditioned W is determned. To be nore specific,
i f coolthendeteprmatreamfdarshe umfrared IssnspedSorRedefore, thes teshepteeatwienard humeidiigr t he
average tenperature Tmof all the areas (1} through (4) inside the roomis
| ower &éadrs HJU®l - -0 detechi fohescht dfahe 26das (Dnthrdgzhodiethe amskratufe dfeeichng
operation is 5 currently performed, it is determ ned whether the average

t enper glieail .4 S irtdkel £iF térARIR R tHAGs takeR3hicOtheIANES frHlAM AeBfon dff thet 1S

determned that the load level is high (i.e., if the average tenperature Tm
ishig : i i jon, or if the average tenperature
Tmzllas Wer Q]t%ﬁgﬁg&g”%h?ﬁﬁé? 35%&'8&%33{‘3“ on), the process goes to
automati c capacit ontral .that is to.carrjed out.based on set

t enper at ur e “PESQETR @%g)‘.nfr‘ﬁ? tﬁ?@s‘i’oﬂ% r‘%ﬁ?{,s ﬂ‘F fafj‘alggncfg?’gf’rﬁf”ﬁ'écfnflhtgf t he

| oad level is low (i.e., if the average tenperature Tmis equal_to or | ower
t han 2banawbpdiypesten eashef the aspas (@) trpughd) al thesgace tohsanrasandionsdi s in
the rage of 18C to 23C during heating operation), the process goes to

aut omaW candaphectempeaturerand Humaitity sexsary | @ dachutletbcisthd iotake arreteopamtuiabl e set
tenperature Tss (step S24). 15 First, in carrying out the automatic

capaci tyrr&pbhdial tdAKECHr eempdrgusein thenbichted Enel6F the Ae@RNAY tiFough 8)fde
bet ween the current human body anbient tenperature Tp and the set

tenper gleuy ﬁceTrr% waiﬁ.%ﬂcfnﬁ'@éed W1 i er SRR theMiiVeldaser IbdaRR Q6 nRERIIES!
tenperature Tp 1s equal to or |ower than the set tenperature Ts during

cool ing operation, or when the human body anbient tenperature Tp is equal
to or higher than the set tenperature Ts during 20 heating operation, it is
determ ned that air conditioning capacity is excessive. In this case) the

i ndoor unit Zis controlled so that its capacity is reduced (step S13). To
the contrary, when the human body anbient tenperature Tp is higher than the
set tenperature Ts during cooling operation, or when the human body anbi ent

M — T T T - N T R o,



52 capacity is increased (step S12). Furthernore, when a difference between
the average tenperature Tmand the s& tenperature Ts is greater than a
predeterm ned tenperature a C during cooling operation, or when a

di fference between the set tenperature Ts and the average tenperature Tmis
5 greater than a predeterm ned tenperature a C during heating operation, it

is d d.th It trol i f th

N R s
t the aut ti it trol b; d t h dabl

O e obr e sy e eh e O T TR ot

ambi ent tenperature Tp and the recommendabl e set tenperature Tss in step
S24. | detetted osly bp thevhiaredsensoub®n body anbi ent tenperature Tp is equal to
or lower than the recomrendabl e set tenperature Tss during cooling
operation, Dyaddhites, ifiRe tets@ontnelns Bt emifiguesdneriadiudesthe infraedspmadr b hi gher
than the recommendabl e set tenperature Tss during heating operation, it is
det?“'%ﬁh% hakurdiahd FARGhty QRsH016 aPArine YreéenCaabSanksa: thefollwitd vease,

t he i ndoor ITtpnf)atuzalgls contlr}lol l'ed so that iypts capacity is reducedﬁy( step S13).
To the contr when the hu body anbi ent tenperature Tp is higher than
t he reﬁ%ﬁgﬁse?ﬁh%%’sggtar?%%g?’giﬁgre Ts during cooling operation, or when the

human body anbient tenperajure Tp ig_|lower than the reco dabl e t

t enper at ur eIt figh I“Pqﬁﬁm@df‘ﬁﬁﬁgéﬁ&c’éﬁﬁéﬁg tﬁ‘i tef”é’ef?é‘fr&aﬂi‘i ﬁ’@ﬂ%?yafené?rr e
conditioning capacity is insufficient. In this case, 20 the indoor unit Z
i s conereotllosvedsie earmt ont sespeqsivei fupctiansi apd dhe anfrared spnser AS detasts Wor e,
when a di ~' erence between the average tenperature Tmand the set

t enper hitraare bddy ipssigoravile theatempemtendeandr humiddtyt ssnpasr B8 detects iotakgraing
cooling operation, or when a difference between the set tenperature Ts and

t hqo avenfgaitire "Pecaidigao This usaggl thetisfrareti agnsar p§ petels enlyi decett hempebadyre (3 C
during heating operation, it is deenmed that 25 the capacity control is

Un”ecgééﬁt'idfr; tRHEior) s RoRPERA With (RE cAe WPt himah dody Pesitiontapn r&fidtion 53
step ) . The above-descri bed operation and automatic capacity control in

Feaui | R B B o Pl e S e Ge s e mot.
(d-3) e-:l?s;l{' %ng)%ﬁe”%r%r‘&f SYS Qrtnrc%ln &Sﬁ%pﬁh%acé&?dﬁ@@. 18) the same time, required
accuracy can be ensured in detecting temperature distribution inside the room by detecting
15 intake air temperature with the temperature and humidity sensor 16 that is less expensive
than the infrared sensor 15. Due to a synergistic effect of these merits, this usage is
advantageous in that accuracy of the detected information and cost reduction can be both
secured. It should be noted that the description of the first usage is omitted in exemplary
controls.
20 In a second usage, the infrared sensor 15 detects radiation temperature and human
body position, while the temperature and humidity sensor 16 detects intake air temperature.
Furthermore, in this case, temperature correction is carried out. To be more specific, the

radiation temperature detected by the infrared sensor 15, and the intake air temperature

detected by the temperature and humidity sensor 16 are each assigned a predetermined

[\
wn

weight and are summed to determine a value indicative of a measurement temperature,



The third exenplary control is targeted for the indoor unit Z according to
the first enbodinent (i.e., the indod?® unit fornmed to include, as the
detection neans 51, only the infrared sensor 15). In the third exenplary
control, basically, the control over switching of the operational air
.condi tioning node between the tenperature uniform zation node and to the

spot air copditiani de ,is autonmatically. carried out bas t

pr esené}@’sorreﬁﬁ%g‘@&@éﬁgf ﬁ% rﬁﬂ}?ﬁﬂ" E%rag,er%tiu_reez_m,dypﬁag(epaare%gwgreat%r? 'gggge?ﬁ%l'quf a

hi gh tenperature region) in each of the areas 1 through 4 of the space to
be  ai r seadbe neteddhapthis seqond peageiip smployedy afqpribgxemplary F‘Bﬁtf%éﬁ%’gg, in the
third exenplary control, the control over the switching of the stabilized
oper atibeloal. air conditioning node is realized by causing a delay in the
control 15 over the switching of the operational air conditioning node. As

i 1 ustrated i Bhdul® afsoObe abRAtHat theFthfe?: tedpernste lan® himidiy ,sengus Q6edre C
operation” is selected as an operation node after the start of the control

(step ?ilavag&inffaf %K%mm g@ﬁieaﬁrégaﬂh&erﬁgﬁgrn%wﬁ&s@fantin&eﬁeqa%e( domidalpugh (4)

are sequenti a ected using t rared sensors 15, 15, (step S2).

Based on fhe detect val.ues for reas.( .1 thr,

t enper glgeu}eglp&[agltxrpi aBﬁﬂ\”BHd#% s?rﬁgrso%foa ¥ prsoﬁlé(f:eg et"éblﬁé ﬁ'grlﬂ%p éf)a %ﬁe{] ﬁgﬁgg?Wi s
cal cul ated, and the position of a hur’rgm body in eacﬂ of .t he areas 501 )
t hr ougihg dgteqtiondargetarapgg;pnd Wivp FPRRCYpLIstegjiogrrceyagh c hhexpfors, themypber ofi ned
(step S3). Furthernore, at this tinme, a manipulation sijnal for cooling
oper at ithtempetatureiand hopéditst eppors J 6ito patprevided: may bepprraprigelyHacrgased or
condi tioni ng apparatus to perform cooling operation or heating operation
(step DBédreasdd Huhmespdemdel with tthé sreqaited rdersetion nacstimpy.S5 Relnetteampler amot a
predet erm ned peri od of 5a tinme has el apsed after the start of the

opefpat iafang¥met ie WhidhCorel teMperdfurs whd Blimidityodentdial (OB rQlid@Nfr eatl of the
conditioning node. If the answer is YES in this step, the operational air

condi t ign de. i i el BreH SRRBENALSH for BEH Of fHeZedason node
(step §9?ét€\ngf E’gut :gg‘tyer]m' ni %g&%éﬁeﬁgégllg%td}s%nteof t he operartti onal air y

condi tzmirhg&éﬁgfcan% tféagt c%nﬁﬂﬂgci.ti oning is continuously perforned in the

t enper orm Zati on nmode until the predeterm ned period of tinme has

el apsed. To_f he cantyar i.f the,answer .is NO .the proc t,0 { he

sel ection o#"?ﬁ@dﬁéﬁ%ﬁ%ﬁ% e'ﬁ??d"E’SWdie?‘f}bﬁﬁ 5 %rﬁea'@nl%srﬁégy%gs&f nl%t'%i s
manner, the operational air_ conditionin de is fizf d at the tenperature
uni f or FFP4adedotn thegwiction ierills8 ;§’r-‘°edéP%Fetar1"hg€lt e&i’“ﬁd”of E‘isn‘é W&@S&lsag‘géa after
the start of the to operation or the previous switching of the operational
ai rl5conttangesrint gveids develing wffiphiftake ainderapasetuns eyead bthecpassapeod!t hRe
initial or next operational air conditioning node is carried out after the
st abi | iintaltd eins dirotghe tepEltert Poandthushprewdnts dendéteinunatian af pher eedationshipel £, or
after the stabilization of the operational change of each air flow changing
means betvaeh fthe iefdrimmicnivdétedted Gyt dveh apmpertatuve ahd diutnidiondensoolibnapdnthde .
Conseduently, the reliability of the 15 control is ensured, and thus the

conf or l4e@EticH far8QNHEd oM BoRling BRTIM:. CTRERFAL if QNdraft refiRanseduend thenuch
nore certainty. Next, in step , it is determ ned whether or not the

pr esen(g@ef%gg a@gﬁﬂd bR %ffu%n&%f@%&%g‘ i %@%ﬂg@ aif Eﬁn FSfttes s gliéhft,g %HCHUQh

(4}, a ermnation resu I's “enpl oyed as criterion

swit ching the operati.qnal air.conditioni. node. 20 It. should be ed t hat
" i LosesrpraR BnERgpertan 1€ RBY b e nneL IRURush® o o B < 43he”
the areas ( 1) throuHh (4%LI is enployed as the criterion for switching the
oper at insgasurtace of Hdiellimithd- node. I1n the other exenplary control, however,
the percentage of the area with the presence of a person to all the areas (
1 ) throughFgahenmoye rthe detattion hearsrfll is\feuneslsusitgthe temperpauie st hwaiditg hi ng
the operational air conditioning node. ?5 The criterion for the swtching
in thiseR¥eIPhmfhe predeht embodimert Bdctusnif exeareniperafure ahthihamidibbofarampdke, t he
percentage of the area with the presence of a person to all the areas is

10099 . ,}Hard HeteStedShE B MHeRERal Bs S416Rarel bkl orAtHIEA&ORidnS tHeUdaf [Haleapbesent in
each 01él taﬁe areas (1 ) through (4), the operational air conditioning node

:fs A fitgt%gtg{ilgwhﬁggﬁgﬁt“raeeuﬁ%’@ %ﬁg@gﬁ%ﬁqg&m@%ﬁ WiheheSldse MefeGnigt fhe" hand,

er
at



5 areas ( I ) through (4) is without the presence of a person, the
operational air conditioning node is3et to the spot air conditioning node
(step S115). In the fornmer case, even if the nunber of people nay vary, at

| east a person is present in each of the areas ( 1 ) through (4).
-Therefore, in order to ensure the confort of air conditioning in each of

t he ar Lt L.Ss,prefer I h r lo the
areaq. (onpgratird O A ARhs s bhsta BAFA BRATA if PREROT S EIREL ARS8y [0
as possible. To the contrary, in the latter case, at Ieast one of the areas
( 1) tlheeslens. dapending,pn ﬁlamfequrfe pletesipr acaracy. BEETPErAIUFR SERYOSTBAY PP t he
area without the presence of a person is airconditioned as with the other
areas (prowded insteachofahs temptenatutesandhesehtyssenforgéopl e), the air conditioni ng
operation becones unecononical by the air conditioning of the area w thout
15 the preseittpugh the Aeskrption DAtk ofther tonstininiagiclenbdngs, tfbakxamsie, ill be
conditioning of only the areas with the presence of people is nore

advant RQERMS the oroheﬂwﬁ\m%@%eé%d%oewn&@%%rmamumhelébn%hefrqugds it
IS concelva )l e t hat I's is an optimum nethod for achieving both of the
confort ICggndltlonlng and energy conservation. If the answer is YES
in step € ‘process of the control goes to the execution of 2o the

tenperature uni for zat de ( S erational of the
air 11 ow chatgPIEP SJol Qv Bove bl 14 Carlisiont SO BRhPse ¢ ho
roomtenperature. In step S8, the ratio of air quantities fromthe outlets
4, 4, descibed He detaibingether twith @n_exempiaip coatrpbtasgeteshdon the mdeas unis £ he

o

outlets 4, 4, adjusted by the air quantity distribution nmechanisnms 10,
10, )acctctrdiogltc theafimstiemhodiment angd durshdroned, anesesplafy cdngrof targete@ forfthaps 12,
12, and the second flaps 13, 13, are each set at "swing". In this

step, ftdor ul3Zaeesrdingqd ahe s82dfd ebodinknttwilt bk ialsetdefdrivps inldetaind second fl aps
13 are each set at "sw ng" because it is necessary to discharge conditioned
air evenly to a wider range of the roomfromthe outlets 4, 4, Based on
each setting made in step S7, the ratio of air quantities, lateral wind 5

di rection, afd gengiahuebagl awpficghal &ﬁlh%nggrtetyeg?m%ué@sep S9). Next,

the process goes t0 the contr the 1 ndoor unit Z in the

temperat ur eFunl }]}Prc{nscr ttlo?l Wlm)bde madaboRpHh rb%s:{: anéepﬂs r%é%rﬂm néec rﬂr lLpvi de a

capaC| ty rmre an necessary 1S undesi I’ rom pol n ensuri ng

ener gy canservat i refore, t door upit .7 prOV|des an exces3|ve
capaci £3f n§gps un H(?gﬂﬂd & OrZ‘W’%("PbSh@WHEPQSﬂI ectﬁ’"EB '8 its capacity is
reduced, and if the indoor unit Z provides an insufficient capacity, the
i nddor uni t (2 Avea Seiing &t Pearede beat-CrpdtiengdaWi ty is increased.

Speci fi cal I}/ the indoor unit Zis controlled as foll ows.
n each exemplary control described below, as shown in FIG. 21, the space inside

the room, i.e., the space to be air-conditioned W, is imaginarily divided into the four areas
(1) through (4) each associated with the position of the corresponding one of the outlets 4,
4, » » » of the indoor unit Z. In addition, based on the measurement temperature of each of
20  the areas (1) through (4), the level of a load in each of the areas (1) through (4) of the space
to be air-conditioned W or the level of a load in the overall space to be air-conditioned W,
for example, is determined. It should be noted that the radiation temperature detected by
the infrared sensor 15 may simply be employed as a measurement temperature, or the
radiation temperature and the intake air temperature detected by the temperature and

25 humidity sensor 16 may each be weighted to carry out temperature correction, thus



First, the load level in the overall space to be air-conditioned Wis
deternmined in step S10. To be nore spécific, when cooling operation is
currently perfornmed, it is 15 determ ned whether the average tenperature Tm
of all the areas ( 1 ) through (4) inside the roomis |lower than, equal to
.or higher than 26C, and when heating operation is currently perforned, it

is determ ned whether th e afure lthe e )
througﬁegﬁrj’mi”ég Iao%?suf%%eﬁ],t%eé%hgl%‘{r% 2? 1cfeghea$ )ﬂ-ﬂgﬁ% ..Il{ﬁ Is:ﬁ?)u?g t&% not ed
that the average tenperature is determ.ned by the average,of the di ation
t enper ROHHER 0HR ‘i%“al?%&sﬁ-ew if“3 PEESEICR OF AgHek i‘im%eé?t&:et By 1 ﬁ%cr}'l %f;&'gr ed
sensor 15. In this step, if it is determned that the |oad |evel is high
(i .e., ardas{Hehrongh 4é@eofitherracataubeairaonditioneghW¥ris drigated by thrinfiatrdsspiarng
operation, or if the average tenperature Tmis |ower than 23C during

heat i ngsoagriatréflzoled it Bachponttebs goes to autonatic capacity control that is
carried out based on a set tenperature Ts (step S11). To the contrary, if

it iss 25 detiggyunesk Adiad tHabfhel dP@Csettfeal nblihRvd {d o in wiicli e spy@rade
tenmperature Tmis equal to or 57 | ower than 26C during cooli1ng operation,

or if the awer ' ' leng
neat i ndosar LT anyY RGN G ACHLE aRALED hitulh (D) AMEcrtaAbEATM D, 1
carried out hased on.a r ndab).e ,set te ratur SS. (S First,
in car ﬁ%%g‘ogl?ta‘{'ﬁ%“détﬂﬁrﬁﬁa@i @axgﬁi‘f@?}f%ﬂt@@ aﬁeggég) t&ﬁo‘ﬁ%e(%gy%%épr’reﬁer ature
Ts, 5 a conparison is made between the current average tenperature Tm and
the sedividmBaash of hepseas 15 iepisBid) af oo & G 22 (MENDRE. obDiagh an
tenperature Tmis equal to or lower than the set tenperature Ts during

cool i ngnargese dt ithe humbenbicthetaneasaanablag enare mpawtst eontrolr popisingigasy might &€ hi gher
than the set tenperature Ts during heating operation, it is determ ned that
ai riocorgiided @k ngthedpaease)in itite myuoles of vensotsrortthe mcoeasein thiheompldsy ofithiet Z i s
controlled so that its to capacity is reduced, for exanple, by reducing the

nunber cghtrél08yaleh Tor Sfantpl60MBIefSTE Othe aMthbiet @6 ehangremap Wehupprapriatedy aeti ons of
the fan 6 of "'the indoor unit Z (step S14). To the contrary, when the

averag%ehﬁmﬂgﬁ]éﬁt@rﬁmﬁ%ﬂé i cbit?d] abiftagft tenperature Ts during cooling
.0

operatio en the average tenperature 'Tmis |ower than the set

t enper at ur eéﬁﬁggé‘é{ié‘&l P@%&rﬂﬂti&ﬁﬁl@fo@dgn’ it is determned that air

condi tionin capacity rs itnsufficrent. In this case, the indoor unit Z
is controlled sq that .its ca ity i,9 Lncreased,. fgr..e . hNGr easi ng
t he number Pe?%} Semplyy &P"‘égﬁ%ﬁﬁb&}&?"‘%ﬁa qpﬁéapgg@iaﬁrg&[%ﬁgloﬁbn %Paé(;fs
rotations of the fan 6 (step S13). On the other. hand, in carrying out the
aut Braertomasicaldy « swiehedr fetwegie femReRHEE - YRERARIAEIAN el MRt #'e Tss,

first, a conparison is nmade between the current 20 average tenperature Tm
and t heonditomnen®del e set tenperature Tss in step S12. In this step, when
the average tenperature Tmis equal to or |ower than the recommendabl e set
t enper at ur e Spssifidaily, rthe cempenagre paifatmigatjorn modeerefars do sane pia Fend i9pd¥Lat ur e
Tmis equal to or higher than the recommendabl e set tenperature Tss during
heat i ngnqRemavhiRh, the ttemperdairey 6f AR chrédsass fhier space th bie cairi-candirépied i Wy ates
excessive. In this case, the indoor unit Zis ?s controlled so that its

capaci tifhaniz€dHE R ch 8¢ BBsslé) Suppdsé (Hat, @9RhEWA 1h FIeX3, tHearésql Rdfough
20 (4) are equal in number of people present (i.e., the areas (1) through (4) are similar in heat
load resulting from radiation heat from human body), and the area (1) and area (2) are each

exposed to a considerable radiation heat penetrating from outside since these areas each

have a window that constitutes a high radiation region. In that case, a large quantity of

conditioned air is discharged to the area (1) and area (2) at a wide angle in a horizontal

25 direction, while a small quantity of conditioned air is discharged to the area (3) and area



tenperature Tmis higher than the recommendable set tenperature Tss during
cool ing operation, or when the averad® tenperature Tmis |lower than the
reconmendabl e set tenperature Tss during heating operation, it is

determ ned that air conditioning capacity is insufficient. In this case,
the indoor unit Zis controlled so that its capacity is increased 5 (step
S13). Q‘) 2t LY \Q%ﬁ&lé'rﬁ%dh g?atl'dg@ct?d?td tRH4t hﬁlﬁ?ﬂﬁcteﬁﬁbe%%'brcﬁ"thén the
t enperat’ure un orntzation node are repeate carried out as long as the
requirenents for Ehe exe(ﬂr ﬂ?,‘l ﬁ?‘ rlature uni form zati on node are
met. ORVERe SRACRLY OhaFGONG! BPRY'Fn step 86 (|. L, if it s
determ ned that there 1 o exi st anong all the areas t hrou g (4), at
| east one orothe eonsfary, ke sp@aar W@H&Bt“&ﬁ@dﬁfgéféﬁéé"@ﬂf ?%'HHIC@)“g 't‘% process
goes to the execution of the spot air conditioning node (step S15). After

t he opér athidntle sirrouadings taf qreoply preskat hmshd epacesini bec hisetonditiohes ¥Yawre ai r
condi tioning mode, first, the nunber of people present in each of the areas

(1) st hirﬁé&ﬁﬂe()ﬂf)alrle%nﬂﬁroﬁéd Cub\iposk tHat,SisphoSkf in 16N 24) amonglahe taceasg@) i ze t he
optimum spot air conditioning for each of the areas (1) through (4) in

accor dﬂr}?%w p;e%rgawr? feséll iR fRPIE, @) 8RLRo pebri@sR phlsehd A AL B8 (11)

t hr oug ul re operati onal fodes of the air flow changi ng neans

52 proyided in the SOL| pondi ng
one of "PHE % RREN B pre?ﬁné 12 41‘"Q‘( a2 (yraen%ggtaae?ﬁ n@d&taggasgog%élpﬁ%%a \%r?t h the
presence Qf o one pers t he r ant i.es IS set at "Iarge"
and t h&ondiiue |a1ws,pdsc§ BttP(SW ared f)osr?gt?‘f’h@ﬁ?&ﬂ #f indischareed; a2t he
operational nodes of the first flaps 12 and the second flaps. 13 are

det er mhareev gpglastowsrditheswirroupdings atthg Pgesons a baserinuanteef %ﬂ"rd’tt 2H 18 he
position of a human body (step 17). In addition, for the area without the
pr asendacidfigal pensweide Bighc e the srear(@) ahdes smail OE\Bmtteedf apnditionadi &ir dmi ng
itself, the ratio of air quantities is fined at "small" and the | ateral

59 wi ndisdiarrgaittthe sed (3)andidredfapal wind direction are both fixed (step
S18). Furthernore) the area with the presence of a plurality of people nobst

needs air gé)dtetAtmsmﬁbéméeﬁequrérﬁ,ﬁemme‘@rdm@brnmame BerTempepdtuiche entire
ar ea. There or for this area, the ratio of air quantities is set at

"large”. | nTﬁggétttleﬁgeratLﬁe JGER 1B YRR tghl?&gﬁhgﬁl conflollRg!the @aﬂfcrt%' r?g

conditioned air oper ati onal nodes of | aps for Changing

l)? t ? Lgh}elw ndongttlro%?rf%ﬁ)&a%t s: S B perstf¥nnd perfiiited i QPGHeARRlis Todes
15 normally set at about 24°C in accordance with the maximum load applied during the day
time, and when heating operation is performed, the set temperature is set at about 22°C in
accordance with the maximum load applied in the early morning.
Therefore, in performing actual cooling and heating operations, if the air
conditioning apparatus is always operated at the set temperature when the level of a load is
20 lower than that of the maximum load employed as the criterion for the set temperature,
then the air conditioning apparatus is operated to provide a capacity higher than necessary,
which is undesirable from the viewpoint of energy conservation.
Accordingly, in each exemplary control described below, a recommendable set

temperature is provided in addition to the set temperature, and in a low-load state in which

25 the load level is lower than the reference level, the recommendable set temperature is



the longitudinal wind direction are each determ ned in accordance with the
position of a human body (step S19). 3Based on the settings nmade in steps
S17 through S19, the ratio of air quantities, 10 lateral w nd direction,
and longitudinal wind direction are adjusted (step S20). Next, the process
.goes to the control of the capacity of the indoor unit Z in the spot air
condi tignin de. ~Also.in the s i : t ire the
i ndoor eﬁﬂpttegzgﬁxg fﬁfeé‘iﬂcaée“épeégﬁéec@f %/heqn%g)aecqﬁl%ghwﬁfe)@%tggda%qlggetdgﬂégrlgt&; )l e from
t he standpoi nt of ,ﬁgs ring e er%y conservation, as in. the.above-described
t enper akUREMON PEFIRF 2T INGFORE RS bergiicph dbeuges ambergiuter el 24 dbputormpcany

provi des an excessive capacity, the indoor unit Zis controlled so that its
capaci tsyiicbed wdthe eetomamandable spigemperatire ah2¢°Covherothe deed leyel isnlons endihent
capacity, the indoor unit Zis controlled so that its capacity is

i ncr easettempRetirel fAl4PQ is tagntained Ghenlthd 10ddilevet onhigh)] dseshoam oFIGSARS Fi r st
in step S21, the infrared sensor 15 carries out detection for each of the
areas 2Z{qq%) through (4) of the space to be air-conditioned Wagain, and
the tenperature distribution and human body position in the overall space
to be air-cqndifioned VV ar t 1 pe d ' egted

i nformation %tté% (gg ' hﬂed;tﬁlrﬁg g{agﬂagscgr?? ﬁf(ﬁlé tﬁgasg{ ﬁ%ﬁ%ﬁra}lﬁé {6 ﬁeﬁggeﬁal I
space to .be, air-conditioned Wis determned. Specifi d i f cool i.ng

oper at i"#{ntained pyhemnt Fjo?jgfqulr elgws iaP‘?iﬂ%e ﬁttsmﬂgfﬁ%e ??QM{%@FOW%C%WH age
tenperature Tmof all the areas (1) throu;h (4) inside the room.is <(I

| over tshatshedtputhe resommendaihe sett tsmperagire of 7@ € fwheadhe Aepdolsuelalsi igh, as
currently perforned, it is determ ned whether the average tenperature Tm of
al | thehaweam F1{HSt Réoagth 27) By pedfiemingaar) adgwahditioniog Gpegitean thale 23C.
If it is determned that the load level is high (i.e., if the average

t enper abppropridfely slldwing hatchingdetwédn ttelsetngmpeitire gno piey aicommendable ket he
average tenperature Tmis |lower than 23C during heating operation), the

pr OceS%eﬂﬁaﬁtu}@iﬁHk%hbﬁeﬁargﬁséﬂsxnﬁﬁéﬁ 4t bd iftiproved. carried out based on a
set tenperature Ts (step S24). To the contrary, if it is determ ned that

the | oad levgi;E%ﬁéT‘#’lQ é&ntfol’ if the average tenperature Tmis equal to or
| ower than é ur n[\g cooling operation, or if the average tenperature Tm

i s equal toéﬁglt)i@éggg%%rt,&q% @ogf]%oli ﬁﬁegﬂé ‘guhae;]%tf'z:}g operation), the process

goes to aut contr at' I's carried out based on a
recommendabl g set te rature Tss (step. S25). ,First,_in carryin t. the
aut omati ¢ céﬁ‘&éﬁ‘ﬁye’ﬁgﬁﬁ?% SN taége{eﬁefogﬁig ARt Graé“'@lf?}“ {%%F‘rgﬁ?ti son is
made between the current human _body anbient tepperature Tp and the set
t enfer #mbogiment (he.s thepindoar unih farpied tg ipgludeuqsihe H@eﬁmarﬁew@,éw& gt
tenperature Tp is . . _ o
infrared sensor 15), and the control over switching of the operational air conditioning mode
between the temperature uniformization mode and the spot air conditioning mode is
automatically carried out based on the presence or absence of a human body (presence or
absence of a high temperature region) in each of the areas 1 through 4 of the space to be
20  air-conditioned W,
As illustrated in the flow charts in FIGS. 11 and 12, first, “automatic operation” is
selected as an operation mode after the start of the control (step S1), and then the radiation
temperatures of the areas (1) through (4) are sequentially detected using the infrared

sensors 15, 15, » » « (step S2). Based on the detected values for the areas (1) through (4),

25 the temperature distribution in the overall space to be air-conditioned W is calculated, and



15 equal to or lower than the set tenperature Ts during cooling operation
or when the human body anbient tenpep@iture Tp is equal to or higher than
the set tenperature Ts during heating operation, it is.determned that air
conditioning capacity is excessive. In this case, the indoor unit Zis
.controlled so that its capacity is reduced (step S14). To the contrary,

when the hunpan anbi ent. te t TR | i r- I hap:

Femper NSRS At IO C B! M Ronar e isfes @) iptli IR ¢ ARishEmpeablt
tenperature Tp is lower than the sef_ te rature Ts.during heatin

oper at Fegion jn e3ch Heves Hetaminadalsten; ”coﬁ‘g? e BRien gt b&m%? fP%"'P%'Eﬂ?'fi ci ent.
In this case, the indoor unit Zis controlled so that its capacity .is

i ncr easigdal( §irepoctn®) opératiorher nbeating wrsrationdist inputiad.e thyst WAWINg HECE 2AJEr age
tenperature Tmand the set 2, tenperature Ts is greater than a

pr edet esmditisiing fipRcted torperdant cdulinggpetaiiini onheatpgr apieradion (ste@S4br when a

di fference between the set tenperature Ts and the average tenperature Tmis

greater tha@u@seﬂ&@rﬁ ! QrigideRemirRINA sRhUS S whethedor hdtGhé pRdseite Sehahaon, it
is deened that the capacity control is unnecessary, and the process of the

control js.returned ( P - St hg .0 :  rel rrying
out th o%fsoﬁéttelc@ﬁdgp%%ﬁtoyﬁégnatr?%l 8§at§£ 8}534 ’h%ntdr glgo(mm"rg‘?]ndg%@ rseltgltEllt i
tenmperature Tss, a .conparisan,is de between the.current hunman body

anbi enfmp asihg cateny zﬂ‘ds“f’?f@’qgetggﬂﬂgﬁﬁ%{\éf@r g%ride“ﬂqﬂﬂfemg%re Tss in step
S25. In this ste&, when the human body anbi ent terrp_erature.quf’k)s eﬂual to
or | ower thnshon ‘P%e@ﬁﬁéhﬁ!a@ﬂih@%}bwh?%ﬁ‘p@r%ﬂtlﬁr RETIYLISRIPSEAE ! iqfghe
operation, or when the human body to anbient tenperature Tp is e?ual to or
hi gher ateasr(1} hirongl déjresn ceapleyesle s ttherseiterionr for Tswitching ke 9petatiagploper ati on,
it is determned that air conditioning capacity is excessive. In this case,
t heloi ndoditioihg mbdedn ckinexahpler) amtiohahe persertageact thy aren withitheepreeicep S14) .
To the contrary, when the human body anbi ent tenperature Tp is higher than

the regpamendalb a11T8RE aleROPHIAIUER (FSMmag HatufllyCROdmslgyasey Mk icoitericar fonhen t he
human body 15 anbient tenperature Tp is |lower than the recommendabl e set

temper ah Hiingd She %géliaﬂgnﬁeﬁf; icB??iﬂQﬁhgt&Q&b inl thel SthdEeREMpRAM cbMPd]. aThe
condi tioning” capaCity Is insufficient. In this case, the indoor unit Zis
control |

i i ufficre zi
i 11 &y BHel bl ing FERE Sedar TEPEATFMelelt ER gl (RMSIRARPIE, 277

is gregter than a_.predetermned tenperature ~i durin @I\l ng operati on,
20 or eﬂ?r%?“fﬁgﬁ’éﬁ%%a% ReRreR s gé? p?ra%té)raélﬁa? greﬁgal(r?g/‘i)he aver age
tenperature_Tmis greater than a predeterm ned ten’gerat%hre ~ C durj.ng
hedfi ng opelfit ipRoWidetermingddpesten Piithat gepersepds Presentdncrel of the At ddsary,

and the process of the control is returned (step S25 ) ..
through (4), the operational air conditioning mode is set to the temperature uniformization

mode (step S6). On the other hand, if any one of the areas (1) through (4) is without the
presence of a person, the operational air conditioning mode is set to the spot air
conditioning mode (step S14).

20 In the former case, even if the number of people may vary, at least a person is
present in each of the areas (1) through (4); therefore, in order to ensure the comfort of air
conditioning in each of the areas (1) through (4), it is preferable that the temperatures of
the areas (1) through (4) are each set at a uniformized temperature as much as possible.

To the contrary, in the latter case, at least one of the areas (1) through (4) is without

25 the presence of a person. Therefore, if the area without the presence of a person is air-



step S7). The above-descri bed operation and automatic capacity control in
the spot air 25 conditioning node aré9repeatedly carried out as long as the
requi renents for the execution 62 of the spot air conditioning node are
met. (d-4) Fourth Exenplary Control (see FIGS. 17 and 18) The fourth

.exenpl ary control is targeted for the indoor unit Z according to the first

enbodi nent.. .(i.ge., the.indoor unit formed to.,nglude, as th i.on means
51 ot naned’es, ey WER st i HheERAL Ul PrEscaff ok Mo liEhiBb et e
control over switching of the operational air condjtioni node between the
t enper SOOABONIAE IAREFALIOR DEEANEFONECARRIMICHEDYs fistaiaf andK i e geHBoYts
automatically carried out by using a schedule tinmer in which provision is
made f dhe pasénceiofie peesonpiusfit & cdageivalie theh st @irgfonditienmghafmlethei aneas i s
illustrated in FIG 28. In this exanple, 24 1o hours of a day are divided
into fauith hRelrpredente RAT pesisle i@NMofdadenrigeouoedm afhe  eiemgoint 0of Rgemgpde i s
set for each tine period in accordance with a living environnment or a
_bumgne%gn AtfoRNTRR ohe? WBRIs! iR B&cRAble [That ithik US tanabpimamhaftHaa Fdrmer i s
i nt ende or air conditioning of a restaurant, for exanple; therefore, the

tenperatyre Lfordj zat | e ls..sel tional air

condi ti% 'F\Haél ﬁ%t&eO%? %‘ﬂtg’ﬁt? ﬂ'cgg?tlngging%ﬁ%g&egg%‘gg%ggﬁﬁérg 15 16 o' cl ock

whi ch corre nds to L e, cause the m ngs .and goi,.ngs of. guests are
requent andl deater B I iFe By e RERFEPof e BULd dock I 1N aRAOHIn § e | ¢
is conceivable that the | oad m ght be increased to a certain extent during
time pdh¢ tampematutsruniformizgtion mpdgusier S60 andethewneratineal mede elethgariaflowe

uni form zati on node or the spot air conditioning node is selected as the
oper at ichargdingaineansd2ds firsodetagninedim drder teawifonfiz¢ thegeorBdemperatuperi ods. It is
al so concei vable that during the other tine periods, there are no com ngs
andipgoi ngs Epegifiesitys imktep 87y tht ratiwof diesfuantitids feoty thecouttetaindd gos « afithet he

| oad fromthe kitchen is snall; therefore, the spot air conditioning node

is sel gedRAl uaRt Z (Fe.OMEITald ONBperthd afe@OEH tHeORitRE: 40fl6 f Ohdiased b9fthé AR ot her
time periods. In other words, the schedule tiner al'lows the swtching of

the, OPE . 0RkBlloniARMhispRI 1B 1T0KE. 0 By GAAI bR peritoRt AR el | ¥

with timne pse of tine y associ at’i ng vari at i ons e level of a |load

S OB Rl 5T SR ey PBRI5L 0 05 PR LR i L L1
oper Bl 00l SRl P PATOEE s e el T A SR

"automatic operation” is 5 selected as an operation node after the start of
t helSconswisr~ Pegause B1§ necgswry Hedisehasse cardriongd avr epaly 40 araderoranggef theeas (1
) through (4) are sequentially detected using the infrared sensors 15, 15,
(step 8X9m fipethe dutieted, dr the detected values for the areas ( 1 ) through
(4), the tenperature distribution in the overall space to be

air-conditi @asell hieacle akicing ahadk, imstdp tSTe thosatia ofi aof quanhtiegratecadywindn each
of the areas ( I ) through (4) (i. e., a high 1o tenperature region in each
area) idiredtRinehnd Joagitudiad wikBdirechivh hfeaddimte (sep S8hi s tinme, a manipul ation
signal for cooling operation or heating operation is inputted, thus

al l owi g neveal,rine QRcleld Qakne ABRARALISY R ABRLIRS BF HROASS: ARPTRH R O

heati ng operation Subsequent | vy, termned 1n step S5

whet her or not the spot. air conditioning.: L. t _in.the_sche timer
Forht hetterStsai ButBalipE bgRaRgtadr e vEREE uhf 2 Bt Mok MEaPialT B o T
it is determned that the present tinme period.corresponds to the tine

per i odtgr “W?F%ﬁYt'ﬁe”"(déHﬁ@B%lt e thsi fté?cﬁ%%t POANFHING FRETEY: CONSERYalPRcess of
the control goes to the execution of the tenperature uniform zation node
(step Tbyrefamn ifhtheotndeer anmdZ provides jag elcessive garpcithathet indopy awdnZ 1si ne
period corresponds to the tinme period for which the spot air conditioning
mode i soradlledtsbahgtrisoapscigosyeduxet handef eleuindoor odit Zheosides amiinsudfdaiettt i oni ng
20 node (step S14). Wen the operational air conditioning node has been

SWi t chgghatRy, the ilREPeRiRZIIsMitbl &S §8 At it9RapiRAR is IdRaSRET Shdconalilympde of
the air flow changing neans 52 is first determned in order to uniformze

the.ro e specific, in step S7, the ratio of air
qugatiﬁﬁéépg?§%1 ﬁ%ﬁ%ﬂg?g$§”§?&4, of the indoor unit Z (i.e., the ratio

of 2~ opening areas in the outlets 4, 4, adjusted by the air quantity
di stribution nmechani sns G-l 10, 10, ) is calculated, and the
operational nodes of the first flaps 12, 12, and the second flaps 13,
13, are each set at "swing". In this step, the operational nodes of all

the first flaps 12 and second flaps 13 are each set at "sw ng" because it
is necessary to discharge conditioned air evenly to a wider range of the

o, e pem g 4 .




to Therefore, if the indoor unit Z provides an excessive capacity, the
dndoor unit Zis controlled so that s capacity is reduced, and if the

i ndoor unit Z provides an insufficient capacity, the indoor unit Zis
controlled so that its capacity is increased. Specifically, the indoor unit
.Zis controlled as follows. First, the |load level in the overall space to

be air-condig.i d Wis.determn j n.15 p . . yflc, when
cool i ng opelj‘tdisggﬁeil%veLﬁfraglﬁflﬁi pré(?df {é)rtr?éCRV%!;ﬂ ?pgig%égﬁre%l%ngegé{d&}ﬁ@?ﬁgy ltghe

aver age, tenperature Tmof all the areas ( 1,.) through. (4) inside the room

i s | oneletermaied 1gERISt dodie ’HP@hSQPC‘ﬁFr @6@91'&%8}’%@%‘ ﬁé&%f??fi} B?Sg’rr%ﬁon i's
currently perforned, it is determ ned whether the average tenperature Tm of
all t het srdstesmined Whether theyiverage temperatuse Torhefnall hgwssast(d) broughdhkbinsidhan 23C.
It should be noted that the average 20 tenperature is determ ned by the
aver ageh@irodh€s rademttiaan eqediper at bigher dfant 768Canadswi{eh) heating uaperatidh det ect ed
by the infrared sensor 15. In this step, if it is determ ned that the | oad

| eve) i arBh@) pérforted, itfis HOErAYEA Q\gl%tﬂeﬁfﬁée!v@ﬁagéQerﬁﬁérhﬁxré‘ﬁ'ﬁh@ﬂalﬁﬂ\é&r%@c
during cool ng operation, or if the average fenperature Tmis |ower than

23C duri ti eration). : i C LY 25
cont ol AR RREE shaRls G LA GER SR ubRrTkPITE U SRREFHEY T2
the contrary, if it is fi 5 deternjned.that the load |evwel is ow (i.e.,
if the "Q\tfglrﬁ&é the npsrage, FENRsTpIULe éﬁglﬂer{“b"egr E’Vo&}& YHaE’ fgdhﬁurrafiﬁi %00l i ng
operation, or if the average tenperature Tmis_equal to gr hi gher than 23C
dur i ng teERETRWEESEY dhedreas)l) Thraugthyd) deissted b dhe igfratsdsppser d3capaci ty control
that is carried out based on a reconmendabl e set tenperature Tss (step
S11). 5 Firdn,thisnstemrifyit ng determined thatt thealord levgbasihigh €omi tothevseageon t he
set tenperature Ts, a conparison is nade between the current average

t enper atpeatine Tmds highesthiun 6P dudiigicodlifg operatibwpriflde averaghiesmpstatyre when
the average tenperature Tmis equal to or lower than the set tenperature Ts

duri ng TeRed idveer IRAT 23°COMUriny hé’éﬂﬁﬂ% dpBRLtiaNE tIROProces¥ngsed to betomatit Sagaitgl to or
hi gher than the set tenperature Ts during heating operation, it iIs

det er mcged,tAALis Bhrriel %uPQ&@PtoinglrgeE‘g:nﬁﬁpﬁ&jetm (s2p S10F ST MR- cohitaiyNifst Kase,
t he |n(§oor unit Zis controlled so that its capacity is reduced, for

exanpl . i [ -0 i f ucin
eXaND! Qetohidled W A 0DLIEIREonP L of 3 Hd ATt et ATRECHAAL eg%mci b g

er o Ions of unit Z (st S13). To

the contrar t he average tenperature Tmis higher than t et

t enper é‘f‘?’ﬁre%bf% %9?@%‘&9&%% PSB’E'SET ?rdh%’eo?vemﬁe?jﬂgragu\%ﬁrg‘gg etqggn&)tz)roart ure Tm
is |ower 15 than the set tenperature Ts during heating ogperatjon, it is

det ¥r mibigder theat235¢ AuEBs AL3LNEPRGRIORH 4BF PLPCESS 958 iR F‘i‘teg’éﬂg capagity fpurgl e,
"the indoor unit Zis controlled so that its capacity is _increased, for
exanpl éhatpscarried eutdiasrg amerasommandalile ses tempesaiareTss{sepPptessor and

i ncreasi ng the nunber of rotations of the fan 6 (step S12). On the other
hand, in caFrrst imgcaoyingtde theitwomiiic capapisic tentrot dbasedain thasetderperatuse 2o
recomendabl e set tenperature Tss, first, a conparison is made between the

cur r enta coupaAgh i engeebatween thecameht laberagemaiperitaielle asd thet enmpetpatature Tss in
step S11. In this step, when the average tenperature Tmis equal to or

lover  thanskh €10 CGPIERERRlRenSBL al @ iR eRpfafrd T AlquRto&? W édhapgeat i on,
or when the average tenperature Tmi1s equal to or higher than the

" ecamendakhe 56 Tl ARG BTG JASudlr bPADPAC A BRSLARBre Th i $q2

det’er m he a it Co g capacCity 1S excessive. I's case, the

i ndoor unit. Z i GG controlled,_sq thaf its capacity.ig .reduc step
S13) " 1008 higherotben 4B, S (HBRETERES 15 MiploheAsHE SPRTPE: it RLEFTROIE Akt he
reconmendabl e set tenperature Tss during cooling operation, or when the
aver ageonditipringcapasityns excessivier 1n Hunhcasaethe dednpiamiiab iecaiolled sphaitisre Tss
during heating operation, it is determned that air conditioning capacity
is 5 i oapakfty ¢35 edticed| forteas pbea e, reduving the ombemnof roZations ob atcomptesspramdt hat
its capacity is increased (step S12). The above-descri bed operation and

aut onatdducRaRRChinibe @ tdtalionsoftthe fAnearRh@indber wili Zastep 8as). on node are
repeatedly carried out as long as the requirenents for the execution of the

t enper at ur e ynif.or i et t i e
angaer is hﬂyiH%SEQ%%@% ?ﬂﬁﬁ?ﬂﬁi?5§?§?56@E§g§ﬁ$n2@ ?%gfgwﬁgggneg%s%# anong
all the areas (1) through (4), at |east one or nore of the areas w thout
the presence of people), the process goes to the execution of the spot air
condi tioning node (step S14). After the operational air conditioning node
has been switched to the spot air 15 conditioning node, first, the nunber
of people present in each of the areas ( 1 ) through (4)



is calculated in step S15. Then, in order to realize the optimum spot air
conditioning for each of the areas (M) through (4) in accordance with the
nunber of people present in each of the areas (I) through (4), the required
operational nodes of the air flow changing neans 52 provided in the outlets
4, 4, , each associated with the correspondi ng one of the 20 areas (1)
through (4), are determ ned. For.the area with the presence . 0 one
person,te'igﬁ‘zéatr”é‘? ierf) dyfing icpolings APSTEY! qrswlée&Wﬁtavsﬁagpdgm;’)ergtﬁlge 'Erﬁi]ﬁ {ezl)tk&}e/ﬁrr al wind
direction and |l ongitudinal wind direction (j.e., the erational. nodes of
the fithan the spistemperatite {Th dugBg Hpriing) QpsEatipg) 1t A§ %etafé@'@?qgﬁﬁéa'f §8“§§°'i‘8g di rect

t he discharge of conditioned air toward the position of a human body (step
1G9 . 2%zapatitadslinsuffiviert.oln thie caseethevinddngutnitt Aes pordrdiad 60 dhat atsrapaaty, 1ssi nce
this area does not 67 need air conditioning itself, the ratio of air
quant i ih@gase®, fdrxethnile,” Byrtihtreasiig thé eunttieerddl rostions difi @ c¢ongpressod and

| ongitudinal wind direction are both fixed (step S17). Furthernore, the

ar ea, il G R BRAOGr0btafoRl Al ih @epagpl e most needs air condi ¢ oni ng

and requires“uniformair conditioning of the entire area. Therefore, for

this 5 area,~the ratio of .air_quantities i t i ption, to
det er i ne e&Bh! g@ﬁﬁﬁ@'&]’dprc&rg fn(?ng'ﬂ)tfehgoaﬁllt|r{1$tgcn%%’tagllt$ ,%E)gtﬁ%l %dﬁg? %’? ?H(})]%al
nodes of the fIa]ps for changi tge | ateral w nd direction are each set at
" owi ng TeCoaETdBIEO R ETPBRAITE el 2 RERRTISGTE 1 e RERPEHY ey &otrent

| ongi tudi nal wnd direction are each determ ned in accordance wth the

posi t i @merage tenspenatnrepbatyandshe pecargyendable gk tempsratyngelss én stepdndadhisn st eps
S16 through S18, the ratio of air quantities, lateral wind direction, and

| ongi t stkpnahemithnedawtirsgectemparasure Tadljiuiequad t¢ st &pveshan thieecommardabplossiss goes
to the control of the capacity of the indoor unit Z in the spot air

coni t ir@fpersturd T dufing @obling bperatisH, ofiwhes ditivierapeitagperatiee Thoisreqaalitoe t he

i ndoor unit Z to provide a capacity nore than necessary is undesirable from

the stapdp 'e'?ttg% tFO $&HohTIRenHabRNQ% A¥mpEARRE wa&id@ﬁn%a&aiiﬁg tdperation, it is
above-descrti bed tenperature uniform zation node. Therefore, if the indoor

uni t Z jprovinds ﬁ{lﬁnaire & %n\ﬁ?g Egﬁgﬁ%’ﬁ/ exdelGve NP Mis Lade! tife nBo&ORMif @ ised SO

that it'S capacity 1s reduced; the I ndoor unit Z provides an
. e ity the i.nd . . . it
o1 noranEdles GRE! i capedly T neientioute S1oF I0Mh¢ Bty Pl B 1eElE 0"

First, in step S20, h’lr'ugg ilrty:rared sensor?éi carries ?ut .gsﬁg‘?cti on f].or each
of t he te[RReR&Ure Tm i Riehey hansthe Jrecommendable, setstemperatyre 153 Y |"&n &P agai n,
and the tenperature distribution and human body position in th veral |
spalde operngbomi o BhARithe GMerass\tePperdere i H%(!P‘ﬁ‘ﬁsg’d“d e ﬁF%e‘Eﬁ%b&né@t
detected information (step 21). Next) in step S22, the |oad level in the
over al tersgeaatere Tsshduriag heawngippdratinn itVis idsteprgingd that mirroaditiopig Gapagity ., i f
cooling operation is currently perfornmed, it is determ ned C>8 whet her

t he avérsaffeidrenlarthiswase, The dfdoal hinit Ik isacewrslléd ko tthat ousglapéelly isnsirdasetthe r oom
is lower than, equal to or higher than 26C, and if heating operation is
currentdp §esf ormed, it is determ ned whether the average tenperature Tm of
all the areas ( 1) through (4) is lower than, equal to or higher than 23C.

SIf it is ﬁ%%&&ﬁ&%&ibé& opbiGtibRafd laGibRatic TaPAGty &dnt@i in e fehfpefivireage
tenperature Tmts
20 uniformization mode are repeatedly carried out as long as the requirements for the
execution of the temperature uniformization mode are met.
On the other hand, if the answer is NO in step S5 (i.e., if it is determined that there
exist, among all the areas (1) through (4), at least one or more of the areas without the

presence of people), the process goes to the execution of the spot air conditioning mode

25 (step S14).



hi gher than 26C during cooling operation, or if the average tenperature Tm
is lower than 23C during heating opetation), the process goes to automatic
capacity control that is carried out based on a set tenperature Ts (step
S23). To the contrary, if it is determned that the load level is | ow
.(i.e., if the average tenperature Tmis equal to or |ower than 26C 1o

duri [ ti 0 f ot . t L am | -t
ni'gher ¢ han 38 B oPRgTRLel:fin oY GhGSE PhE TBFh Atk Teds B ik, S
capacity control that is carrjed out based an a ref?mmnd?i)lfﬂ&se% _

t enper &0ndionTRgG MEge i sisplag nurperaf pepple PagSeRt ingaeipl theareas uEhhaci ty

control based on the set tenperature Ts, a conparison is made between the
cur r enis ¢talodated odstep S5 e lhet empadert torrealie the dptimemsypiot 28 copdipermedpe Ts in
step S23. In this step, when the human body anbient tenperature Tp is equal

to or lkaohesf thbareat (B tERlugh gapRr At oidencEswidhi thiengumises lof pgopip prastatan,eachi  when
t he human body anbient tenperature Tp is equal to or higher than the set

ngger Bf tHeGrehs éf‘)’%}dﬂ' h_'(@)’i‘ttlinmgf?i!?&f SPerffonal holds HRREEIFBRAHahghg Bheans

itioning capacity is excessive. In this case, the indoor unit Zis

controlled so that it apacity, is . trary,
wnen ¢ i Teited Bots AMRERCE sl BRRlkd Shffneloespefafg sngecine
tenperature Ts during coolin peration, or when the human body anbi ent

t enper é’feéi‘é)‘ﬂ?fol‘é‘(@m@e dFFFé’ﬁ?"Leae set tenperature Ts during heating
operation, it is determ ned that air conditionjng capacity is insufficient.
In this casEor thaardanwith thepresenge pkondy ane perserl theratinf ajriqyiaptitingds #6f & s

i ncreased (step S12). 25 Furthernore, when a difference between the average
t enper &larged, afch the thterabwaet directon kedivagitding Windidiregtierafier, thégperational
predeterm ned tenperature a C during cooling operation, or when a

di fiber afodes bethwernt flaps 92t addetpeseedndr fapks1Hngtetdecermvaxdagead enpeeatthee Tmi s
greater than a predeternmi ned tenperature a C during heating operation, it

i s deepRehar st ooRGitieaRPST Lo e Rsitioh JfANRARADBEY (st@ )t he process of the
control is Teturned (step S23 --> 5 step S6). On the other hand, in

carrying OUEné&;ﬁti&HthPﬁIei ﬁegmﬁﬁtttxgg?%%&l ofba'i?ﬁgorﬂrbiﬁclé%irseﬁmm' e set

t enperat ure a conmparison Is nma et ween current hunman body

nmbi ent _t . T d..the.. : { ang £ ' t
524, 1 heder R L BB G B AT RS Pl SRR il ST PP
I . .th . bl t. t T [ i
oper at MoK SGRIGREN EREHIRALMBOAGELR Ao DRLERPYE I Tp bs. equa) to or

hi gher than_the recommendabl e set tenperature Tss during heating, operation,
it 1Ps det er Fumeasmerattheiarea: withi the gwesgicec abhadilurplitys ok peeie imest "andst g‘fs case,
the indoor unit Zis controlled so that its capacity is reduced (step S13).
To t hecorshitionang andyrespires oniformn air woaditigningcaftthe entireraseasr hargfare, fier gMer t han
the 15 recommendabl e set tenperature Tss during cooling operation, or when
t he husma, thedyticoDaiduahtngeisaket ae ldngeT;sinl aldgiont hadetetmsine eachmdschizibe e set
tenperature Tss during heating operation, it is determned that air

condi t §ip&ttied dFademditioned Sir RIS bpéraii@ial mddes tofiithe €lape fort dtangindane lateial Z is
controlled so that its capacity is increased (step S12). Furthernore, when

a diff Gﬁm?echgé]‘éﬁeeé}cﬂ h& dﬁv‘?\i’ﬁ'@e, dﬁrm@BBérHtri&]aTmoﬂgﬁoF fhe RS fe#QhhRgIREr at ure

Ts is greater than a predetermned tenperature (3 C during cooling

operat j,0 or when .a difference bet n. t . e Is. he
v aglt e ngludl R et Beart oRBAM oI Tn 3ok RS Wit o & "2
during, heating operation, it is deened that the capacity control is

unneceB¥BnLody{#fep$d8hr ocess of the control is returned (step S24 --> step

S6). 2, The above-descri bed operation and automatic capacity control in the
spot air Based on the settings made in steps S16 through S18, the ratio of air quantities,

lateral wind direction, and longitudinal wind direction are adjusted (step S19).
Next, the process goes to the control of the capacity of the indoor unit Z in the spot

25  air conditioning mode. Also in the spot air conditioning mode, to require the indoor unit Z



70 conditioning node are repeatedly carried out as long as the reduirenents
for the execution of the spot air corditioning node are net. (d-5) Fifth
Exenpl ary Control (see FIGS. 19 and 20) The fifth exenplary control is
targeted for the indoor unit Z according to the 5 second enbodi nent (i.e.,
-the indoor unit fornmed to include, as the detection neans 51, the infrared
sensor (15 and the tenperature and hum dity. r ) I o O fi ,
exenpl 47l p groacfRararapEr gy Badsiirdbe BB A sapiPabl Shshodihe
condi tioni ng node between, the tenperature uniform zati on node and the spot
ai r coRdFY oRPHENRHAB 28 it B et e5eribes {IHBPEIRre ALHRrBIFaURR L WEFE-t he

| oad | evel in the overall space to be air-conditioned Wis t o high or |ow
Fur t herliheredoret hf tle endenpluaityZcprowvides adi exXessyve rcapacitiie thet ndlooexaitpLarsy
control in that each radiation tenperature detected by the infrared sensor
15 i s nehtréltgd Lythat dscdpacity iswleaicedeiey ifithé iglobheaniaZeprogriet anpesudiliciers Tm of
the space to be air-conditioned W which serves as the criterion for

det ar m'cgb&ﬂg{ @g agﬁf&%ﬁ!z ;&mmd s& Bt 5tQlcapddity tifl enchdakéd) S?ﬁdg]ﬁ’&a@lwtlﬁont rol,

val ues dete the infr sensor 15 and val ues detec by ‘the ~ 5
tenperat ure and .hum di . 16 are each assigned a predeterm ned wei ght
to det é?drj%oﬁgmé%\/éf%ﬂ'gg?lt?étﬁ%fogvs'preci sely indicates the tenperature

envi ronnment of the s e.ta pe girconditi oned W, and this val i s enpl oyed
as the neasdiSheRstePerndeths:in éregfse?ﬁ?éqérféﬁréest%t etestion &’&?ﬂ?}i Pgﬁ'ﬁcf“%s t hus
making it possible to further pronpte the confort of air conditionjing and
ener gy (Eotheaighd#) ofithe sprcepr be pireandijionedsW pgain and thetemperatige AISPWIRAr t s i n
FIGS. 19 and 20, first, "automatic operation” is selected as an operation
nmode afanépositien sf athumeh bolg irc thetavetall(spaeptodiy zir-gontitioned Wharegletarmsedof t he
control goes to step S2. Next, in step S2, the radiation tenperature and

hi gio t ®agedront plédes be fHealetectedanformutign(stepdl)posi ti on) of each of the areas (
1) through (4) are detected by the infrared sensor 15, 2s and the

t enper at ur e Nt R dtéP BEE RkModd RVEERCHhe YvetdIEsACEaS be bir-édHdRialed (W) isi S
detected by m t he associ ated tenperature and humdity sensors 1G 16,

Then, bagAdined pife&ﬁ)ﬁngfo&&mioq‘% e&x‘i’rpegﬂ)if OPRLd, O is HBRrhBTREKREHE® the
di stribution and human~bddy position, r exanple, in the overall space to
be air _a\%)rgge: %éﬁrgé’]e?%uyg :fl[ne?fi gltl %gnane%g i( %Ihg&@g@gllﬁggé% Po%rn% is fbv%retmaézl , an

oper ation or- cool'i ng opéera operation 1S 1ngutted,

and the air conditionin praratus.is.allowed ta start .coolin peration or
neat | nGIPBT GHEHeh THBE Fohaa i Tt RERTR, GPFEHOR Ty i repdf dprigied ' &
Subsequently, in step S5, the load level in the overall space. t.o be

ai riScodeiermigad vhathes theavaragenismperateret s Qf@ﬂ'eﬁhﬁi%i(ath"é'!ﬁ?! &)i% lowss1 oyed
as the criterion for swtching the operational air conditioning node. It
shoul dthse, equabtd embgheritkan233@. | evel in the overall 1o space to be
air-conditioned Wis determ ned by maki ng a conpari son between the average
t enper at ur e IfTmiodetemsined draathe lopdterel is high Gier,-if thediveiagaeemperamde Tef Br ence
tenperature. Furthernore, the average tenperature Tmis determ ned by the

aver agﬁidg(hér thag 26edidatih® BodlmERsyepdtiohesr Bfthd Mersfeaampératury Tohisdogler (Wbh
detected by the infrared sensor 15. Specifically, 1n step S5 when cooling

oper at h&dg idﬁriﬁgrﬁe%xggpeﬂa{ioﬁ)? tﬁ@ %c@isngges:Lﬁ) whekhge ctaﬁ‘z?citﬁvé‘drﬁﬂﬁ thanperature

Tmis [ower than, e to or higher than 26C, and when heating operation

[ formed, it is d ' : g |

L A R A i S, PRI IR,
that t te ture Tmis high th 26C dyri | i o

e A R e RS s Sy RS P

hi gher than 23C during heating operation, 20 the process goes to the

execut daingeoaling apsrationaeiif ¢heavetageritmperaiwe Fouis equeldp osdygherghanhs °C
contrary, when it is determned that the average tenperature Tmis equal to
or | owdirindheatin@ Gpetatiomg tleogrbiesy gogetoaitammaticarapadigneontrol thatstearméded t hat
the average tenperature Tmis equal to or |ower than 23C during heating

oper at paRd ohRGeBs RGeS RbRBARStehpetdi@e XSy OM)0f the spot air conditioning
node (step S15). 25 In the former case, the average tenperature Tmin the

spage to b%i?gt,riil%gﬂ_gf-n&io%?ﬂ% automatic capacity control based on the set temperature Ts,



72 Wis high, i.e., alot of people are present in the space to be
air-conditioned W and therefore, théte is a great need for the

uni form zation of the tenperature of the overall space to be
air-conditioned W To the contrary, in the latter case, the average
-tenperature Trn in the space to be air-conditioned Wis low, i.e., only a
few pegple are p J Wi fore,
o o Rep e RiGnOkREF beibsh Bk QuRBETnfoc AipaaBbbaRRE Tl MRS Ol Rs
of people than fo provide air. conditioni to the overall|l space to.be
air- coEﬁi?Ref%H’i?d+W sm%ﬁ':. tli??éi‘lﬁﬁéerpaf”l S’r‘lg?enlil'?arblbcﬁg'i %‘?taﬁ'?}ﬁﬁmﬂﬁaﬂ”%ig heen
switched to the tenperature uniform zation npde (step S6), first, the
aver agequak teper lewer thamthe settteoperowrals duingceooling peeraoniar-vasadhe hgR®Y Wi s
wei ghted to carry out tenperature correction. Normally, enployed as the
aver ageodye ambicat uerepeFanures Tei is hgualaro av bighge thaadhetseo rentpengterealy derifg r
determ ned based on information detected by the infrared sensor 15, or an

avelsagfediingApRratioh, it ARLEAiNEPthiPaif BbRTitdrgg cdpasied stk cesifver MAtthiovagdet ect ed
by the tenperature and hum dity sensor 16. wever, the tenperature

uni f or g zat 1 Qn [ Al ithi oni ng of each human
body i&eéﬁédqgﬁlp H}[%;l‘r?é:gﬁtééﬂ?e%dosﬁ)qg%ﬁ{s?gﬁ%ﬁp il%l'lrﬁrdlr]]é&o(?gp ?ég%verall space to be
air-conditigned Wso that the te rature.thereof pecones,unif

therefore, if tﬁ% c?)'?téafr%r‘g}bq“ethFH’é‘?’%ﬁ’é’%\fé’?ebéﬂg%?r@%g&é? SP e’ ﬂﬁhfe!s%g]lﬂéﬂl at ed

w th wei %ht pl aced on_ the average .int ak%akéqé‘?ngeéa ure .Ta rather than the
aver agéetiemperaiuph Ts dvrg caoling operatipn or vhen manRedy arpbigh tEMRETANIre he
presence of a human body. 20 In consideration of the above-described

poi nt s Jpiis lavirghax theplehteynpesaturecls dusingehegring Pereden. fibis determanes thateall nt ake
air tenperature Tais (0.5 - 1) and a weight factor for the average

r adioat comditi@tipe catavite isTinsuffisief0. Fa this@pses thet indooraunitol ieaingrblled eo Haeits
tenperature TmM is determ ned by the followi ng equation, Tmi _ (0.5 ~ 1)

Ta + (Qapacity Rinckedsed (316 SP2)r ected average tenperature T is enployed as
t he neasurenent tenperature of the space to be 2, air-conditioned Wand is

reflected i pylh@nid QRN £ dirBdaidel et el avifage rt.élhg‘éiatl&?é T and BRXdet 1N
S

step S8, the ratio of air quantities fromthe outle 4, 4, of the
i ndoor ' Fo i€ ' i o H 4
o0, et et Rl ISE 300 ° G AR S

calcul ate an urthernore,, the operatioral e t fl s 12,
75 1 85 Riren Raf0pidnhe BFTREE e, N8 1ERBEANP R anHAE Bydtige Wpekdiive Th3E°, {2,
step, the operational nodes of all t irst flaps 12.and second,flaps 13
o 68 cadfishihapa PEAFREMIGL BT RREe f CC DR IR BPERihd 5 SoRDRUA oned

air evenly to a wider range of the roomfromthe outlets 4, 4, Based on
each s#etdapesityeatrohissimnagcasyaryand thaprasesstofdhe coptealds retwaed (Ser$24t i nd
direction, and |longitudinal wind direction are adjusted (step S9). lo

Ther eaftep6).t he process goes to the control of the capacity of the indoor
unit Z in the tenperature uniformzation node. To require the indoor unit Z
to provi de @ncépasthéryhdfidl én tchaningena Iharaytdnsaticnchpacityabbmrdlriased be the

st andpoi nt of ensuring energy conservation. Therefore, if the indoor unit Z

Provi degommeRusse Sk GG Yss, aN@nhpadioon i Rale betvweehOthe irfeftl heMah hat its
capacity is reduced, and if the indoor unit Z provides an insuffcient 15

capgaci Béfc&r &r@%gl&t{‘tgﬁ@%{almtﬁpﬁaddsthgQ%Méﬁqgl%%efn: ei‘atﬂ?rleg'lcaipzrggt%%lS?? In

i nCr eased. 2 e 1 ndoor unit i's contro ows. First,

it is determned in ste 10 whet.her the eration e of, the i,h. unit of
the. ai 51 PAHGh K PERa Baaerren tebrrele i SR oL tokE iR eRe 1T ¢ ne
operation node is the cooling_node, the process goes Eo utgmati % 8apaci ty
cont r ofecomaengable set temperaturenbssedpring cooling operation, or when the human body

ambient temperature Tp is equal to or higher than the recommendable set temperature Tss
during heating operation, it is determined that air conditioning capacity is excessive. In

25  this case, the indoor unit Z is controlled so that its capacity is reduced (step S13).



20 on a set tenperature (step 11), and if the operation node is the heating
.node, the process goes to automatic &apacity control that is carried out
based on a recommendabl e set tenperature (step S12). In step S10) the

sel ection of the node of the automatic capacity control is carried out
.based on the operation node of the main unit because of the follow ng
reasons. The. ayerage terrEerﬁ{? re Tmo théa space to ber ai rh-.é]on 'tigned Wis
25 high in tiRethe SAPEFA WPEN i FuEran By ROIAHGEMPEIRBIE 8 & MENSF A GFt i oni ng
is preferably erformed at the set tenperature during cooling operation
si nce treeommentiablevast tenspdnptgte Tsshiuringaggolimgrenierationi ag when ghehuman|bpdy
performed at the recommendabl e set tenperature during heating operation

si nce tantbidmadmberdtire iTp Iolwer nthemnhy irenonéndable setittempérature dpaciutipg cont r ol
based on the set tenperature, first, a 5 conparison is nmade between the

cor r ectRekiVéieAdRn! RIPEGMIAG thal air8hdiththiSéaphERPRIRUMI@enktS Th thiséRe, S11.
In this step, when the corrected average tenperature Tmi is equal to or

| ower -1 re Ts, LI ] j t air conditioning
cagzsci E‘@é‘ﬁgz’@c@@sf%@mﬁﬂ&m @atclzgsceal,pa?lwgs ?ﬁé%(%érg Gﬁeﬂtstlg?.i s controlled so
that its capacity is reduced, for exanpl by reducing, the. nu rof
rotations o uétlh‘é%’?ﬁ{?’e%' maMerF%quléthgPQﬁE %%ﬁ%ﬁe@pe e ?t"éf’l‘ ¢ ¥ the
fan 6 of the indoor unit Z (step Sl4). To the caontrary, when the corrected
aver agéemparpareal uisesrqater than pipgenstermified temperaiire fefpbiing soeling opgretions

determ ned that air conditioning capacity is insufficient. In this case,

t he i na@oorhenrda différérse betweeol thedetstompbrature tTs andphe iaverages temperaareeim i or
exanpl e, by increasing the nunber of rotations of a conpressor and

i ncr eagréugertthén o prddeterminet atmperatuse PCt digingaieatingl bpdraticp iSkIeemend thdte ot her
hand, in carrying out the automatic capacity control based on the

I eCRMTRRC adpla Eitys 83 ntiof TPRIREAN Sy T8, the pfGdess 6f he¥BAkdISO Fetinhedslep B24 ween t he
current corrected average tenperature Tm and the recomendabl e set

t enper afd rS%)_Tss in step S12. Then, when the corrected average tenperature
Tm is equal to or higher than the 20 recommendabl e set tenperature Tss, it
is determn that  aj ditianin YA . ivie: | IS . case,

t he i ndoor ﬁlﬁllet valefsadle%:%%t% ?o‘%)qeéa Q’é‘o %cﬁ%p %ﬂagxcg%gcﬁ;%gﬁ%&r lendlﬁlgeegmfts?ﬁe:p S14) .
To the contrary, en the corrected average t erature T .is | ower than
Lhe r oCORMERBABMOIEaTe (SDRpERM camtoorul o5 Jort as GEFeap Rrigds fafahe Srsculioh
conditigning capacity is insufficient. In this case, the indoor unit Zis
cont r olof &t spet aipgendiganingmads arg med. | ncr eased 2~ (step S13). ~s The
above-descri bed operation and automatic capacity control in the tenperature
unilBor m zat i(éR3) Secmddixempiane Soaubl(seakiGed3dund 145 | ong as the requirenents
for the execution of the tenperature uniform zation node are net. On the

ot her hand, Tiht sedoad spemphary covrdistaeieddonthdendms ubie Znacsetding dhe frst ep S5,
5 the process goes to the execution of the spot air conditioning node (step
S15). Ahibedinidne (iapethatihddvrtl uniti formeed trichidengs feddetdvtion heeins S4f balyatlet 0 t he
spot air conditioning node, first, the average tenperature Tm of the

over al knBPaf SerdsBr BS). ald aRNAhAdP BednpMaNELiMoTBMRe RBAYoIASRE %Witchﬁlwméur e Tp

are each weighted to carry out tenperature correction. Normally, enployed
o BRSSPI P B L B Ot ) et 1
20  spot air conditioning mode is automatically carried out based on whether the load level in
the overall space to be air-conditioned W is high or low.
As illustrated in the flow charts in FIGS. 13 and 14, first, “automatic operation” is
selected as an operation mode after the start of the control (step S1), and then the radiation

temperatures of the areas (1) through (4) are sequentially detected using the infrared

25 sensors 15, 15, « « « (step S2). Based on the detected values for the areas (1) through (4),



sensor 15, or an average intake air tenperature Ta determ ned based on
information detected by the tenperatudfe and hunidity sensor 16. However,
the spot air conditioning node is not targeted for air conditioning of the
overall space to be air-conditioned Wbut targeted for air conditioning of
-the surroundi ngs of each human body present in the space; 15 therefore, it
is pref t. Lk e N 1.S 1:6; e | lght

pi acea SR i R IHE LGP iRt 1 B AtcoRaBhal WPSGIMAR WA
radi ation tenperature Tir that (s _nore likely t ry with the presence of
L R BSHON of & e bod Mosrcbrof thiearggind S Wioueh B ide pamit hpiaies
exenpl ary control, as for a corrected average tenperature Trm, a weight

f act or régien ieaclyatealis datermineda(sien ShpeFartharmopy arhis Jimeg dmanpplaiieg a

wei ght factor for the average radiation tenperature Tir is (0.5 ~ 1) so

t hat t kignabiferecbelthgavperagen t@mheatmpuogerdiion is infeitted ritined alywinge tHeohirowi ng
equation, Tmd _ (0.5 ~0) Ta + (0.5 ~ 1) Tir. On the other hand, as for a
cor rseCle8AdiNYITAE apiiFidtu I @Frmt QBRAY Bhdthtfonldt heating\Spedhtionf @pB4)f or the
average intake air tenperature Tae of a predetermned area is (0.5 ~ 0) and
a weight fa Lo b r T e

predet er m negﬁilggaer Lgﬁtll)é nﬁﬁé‘%ggﬁ%@)ﬂa@gkﬁﬁ&f tﬁgg}égrsﬁaeﬁtgc?% %ﬁrn%%ggg;élﬁa Iz:ﬁnbi ent
7G tenperature Tp' i et erm ned by, the foll ow equatian, Tp'. Q.5 ~ 0)
Tae < fodgettingd Fnd e deisFomapi et nempBupdds O GFTRA Bt wBhine 88,7 oy e
as the measurenent tenperature of the ﬁgace(go be ajr-condi.ti oned and

r ef | ecoBEFatianal e eRndsinming modsacht showld hernate that theoload ey edvin e ¥l t he
nunber of people present in each of the areas ( 1 ) through (4) is

cal cul apag tp hesireqongitipned BV o dsermined amiakingtaeompariseru betsygen the gverage
conditioning for each of the areas ( 1 ) through (4) in accordance with the
nunioer tefipgpstapd Empofetherdverall spach tobe alreconditiased W and trbfecangh t¢mperatune

requi red operational nodes of the air flow changi ng nmeans 52 provided in

t he outFLfth&rntbre dthe avera@@Gémp&raned Theh dtéimih&EbE ahé aegrasel b gheorsdiaiont he
areas ( 1 ) through 10 (4), are determned. Specifically, for the area with

the preseiefufds of MeVar®RQ 1 PRIrSSEh (4} B&teftdd b 1R infthred GbIRBE 18] €S 1S set at
"l arge"”, andut ﬁe I ataerr alq g\n rﬁd@%bi(r tgct ieon agd Ilgngiet udi nal wind direction

(i.e., the ?Pg(%;ggg%gﬁg:ggﬁn folphﬂﬁorﬁ Ii %Erf&lrﬁéﬂs it %5 QQerBﬂ%d SEEaRd freaps 13)

are determ ne Ire e di scharge of conditioned air toward the

posi tion of human_bady. (;step.,18). 15 Besi,dgs ar ar.e i t he

P esendrergye sl PEYis BER it pale? 40T g (Bl BRinet Aokt

itself, the ratio, of air quantities is fixed at "small" and the | ateral

wi rld dPPEetemIs PERarmerhdl is Qi erBRInegive e (RS AveEARe APEPE BLE £ ‘t’%rttgf)“*sw).
Furthernore, the area with the presence _of a plurality of people nost needs
ai r conenal itear highemthap @86 r 88 berimergrspecifie. wadit 65 datermynest thahthecayerags ar ea.
Therefore, for this 20 area, the ratio of air quantities is set at "large";
i n addienmpengtutec Wes kighembar261C dirsngheooljeg dperation, on wiken dondetermined thatr | t he
operational nodes of the flaps for changing the lateral wind direction are
each seie @leragewemgérataednt ichigher thah Q830 duminke heaingt dyperdtiomp shef procedsanfgi ng
the longitudinal wind direction are each determ ned in accordance with the
posi ti g Qhtrdl tHRA¥crftFInesY 1he BmpefatuBamEr R atile moat (#tEPS6)TEHetHen St eps
S18 through S20, the ratio of air quantities, | ateral wi nd direction, and

longi t 9&1&1@}'/, whtdt N §&EmiRM ﬁ{a?t}%dei\}élsang,@(?eéiﬁérgﬁres%m is equal to or lower than

26°C during cooling operation, or when it is determined that the average temperature Tm is
equal to or lower than 23°C during heating operation, the process goes to the execution of
the spot air conditioning mode (step S14).

In the former case, the average temperature Tm in the space to be air-conditioned

25 W is high, i.e, a lot of people are present in the space to be air-conditioned W, and



Next, the process goes to the control of the capacity of the indoor unit Z
in the spot air conditioning node. Al430 in the spot air conditioning node,
to require the indoor unit Z to provide a capacity nore than necessary is
undesirable fromthe standpoint of ensuring 5 energy conservation, as in

-t he above-described tenperature uniform zati on node. Therefore, if the

i ndoor unit Z provides an excessive AR i jet L

cont roltﬁga%é% tBﬁra?t'siat %reeaB%le if(’{/%bes up@%ﬁ%&%ﬁo\ﬁa%%&?fte gﬁlfuﬂgo%grth%r?:vtérag

provi des an insufficient capacity, the i.ndoor unit Z is controlled so that
its capRasatp hesii-epndiioned W FJrOttﬁaeﬁﬁwfaé,% inghg fpeergase.dbe SYer?%eeteé'iP(?éggrieve
capacity and insuffcient capacity are within a predeterm ned to range and
are t odlmeylhegipateta be eacopditianedcBhisrlow, i.ehenlyraofesspeapie ergeprewsit Hoihej s
returned without carrying out any capacity control. Specifically, the

f ol | owi fpgcestoehs aicdndieibhed WadandFihesdfore] N istnegre $2@norhicel ionproaidedsppeasor 15
and the tenperature and hum dity sensor 16 carry out detection for each of
the ar€agditiodink tb MO ounting® of HhBEpIE RRELo! SHobide Alr con@iifénirgOiRede Wha@#I n, and
t hen t he tlelrorpg)ﬁ’ature distri utoi ?ng%nd hurra]ﬁ body position 1n the 15 overall
space to_be air-conditi W are determ ned based on pieces of the

det ect esga?ent]og)ﬁ?gtqogﬁltl()g?d;g\gz?,)' Next, in step S24, the load level in the

overal | space.to be air-conditiqned.Wis deternm ned, To.b re specific,

i f cooling dpis I}’F(?Heriago%ﬁr"’fre‘i& {1oping mefe das peen; %W’@Fg?%gherejge%éﬁw& t he
average tenperature Tmof _all the areas (1) through (4) inside the 20 room
i s | owamiforamatiemmare (stepob6)nfitghahe epesptiongmods of ¢achirfiqw RhANSING MeHsat i ng
operation is currently performed, it is determ ned whether the average

t enper i2us detémmined inprdé¢reonmifgemied thegGmderppaatyre.| oner than 18C. If it is
determned that the load level is high (i.e., if the average tenperature Tm
is i gher thanteptsY, s tatig of @irl quantitieaetanh ittenouttets 4,4, the cdithe axdeot empér at ur e
Tmis |lower than 25 18C during heating operation), the process goes to

aut omatd £ GRPARI ¥f 6pEHiAP lardadliah the outlelr 4 8d- Gut aBjased BNt sietquastityer at ure
Ts (step 525). To the contrary, if it is determned that the load level is

| ow (i -cﬁstriPMontlhsch?«}{ﬁfn@%, (i)ffrlrl?)t HiGIKER.T BuRRRbrd ehelbperf1¥RRI fnbaes #6C

during cool'lng operation, e average tenperature Tmis in the rage

of 18C hoaAPfaitid NG NEebhdtheORESR A3, 185 PV HE RIS, HPGE-Seine !t BITR! ©

capacity co iscarrie Sed on a recomen e set

tenperature Tss (step S26). .Fjrst,. in,carrying out the tomat | apacity
cont roISt‘I?aélgdo%gtf%Pg@%e% Q%Qrtﬁf first Haps E%Cﬂﬁ%ﬁpflggﬁpf ?grr%raeea @ts\%\t/e@n t he
current corrected human body anbient tenperature TE' and the set

t enffer AFWHS because dtis peasssary to, disphasges e ItiqsE FIreayenly 3P 2B TaRgFRh o dy
anbi ent tenperature Tp' is equal to or lower than the set tenperature Ts
dur i ng rcowlfromythecoutlpsrdaddi vn;. or when the corrected human body ambi ent
tenperature Tp' is equal to or higher than the set tenperature Ts during
heating operBdsedon éach issttihgt madé iredtephSit, the rraiodiain quantigies. alptecalt winds
excessive. In this case, the indoor unit Zis controlled so that its
capaci tdyrebtfort, @6MRAgitidiA# visd direction are adjusted (step S8).

Next, the process goes to the control of the capacity of the indoor unit Z in the

20 temperature uniformization mode. To require the indoor unit Z to provide a capacity more
than necessary is undesirable from the standpoint of ensuring energy conservation.
Therefore, if the indoor unit Z provides an excessive capacity, the indoor unit Z is
controlled so that its capacity is reduced, and if the indoor unit Z provides an insufficient
capacity, the indoor unit Z is controlled so that its capacity is increased. Specifically, the

25 indoor unit Z is controlled as follows.



To the contrary, when the corrected human body anbient tenperature Tp' is
.higher is than the set tenperature Td8during cooling operation, or when the
corrected hunman body ambi ent tenperature Tp' is |lower than the set
tenperature Ts during heating operation, it is determned that air
-conditioning capacity is insuffcient. In this case, the indoor unit Zis

controlled so that ,its capacity_.S, ncreased (ste 13). Further e, when
a di fferenci:’rﬁteft\ﬂég?fe'frﬂ‘éegﬂ}?tgﬁtsgdwﬁ{}’ﬁ %eopte El"'g?c@rogtq‘?ﬂna'?oungnog%%e set
tenperature Ts is greater than a predeterm ned tenperature a C during

cool i ngiropeditiohiog apparatsdn agogling moén ek 2 hettiktemodee lsibe opershen MAdEdS Ts and
the corrected average tenperature Tmi is greater than a predeterm ned

t enper alieucoliag Galler thegprbesst ighes mpatatatmncapadity sormd thed is ¢ratied het rspdici ty
control is unnecessary, and the process of the control is returned (step
S25 - - n% &PreRferatdr (Qéptlm?, AdNe thehspahtioh InddR 6 YhéBeabinl nidte, eHetproBdss C
capacity control based on the 79 recommendabl e set tenperature Tss, a

comgar 'ag,?&n d % Mﬁa b@hX‘GF‘W c&t&?olcf;l}g{) ﬁgéarﬁ% 't s d R rbdthinaialbie Ndet

tenper & Ure Tp a e reconnen set tenperature Tss in step S24. In

this step, when the rrected pupan body aphi ent .t epper re. Tp' . i.s equal
to or I atPWaﬁtetph%ﬁS'eéBrﬁtI@nﬁg’b{Eg Sg‘éf“‘i/"eﬂgﬁPa‘E‘B?% Ogg%e %‘\tﬁrinﬁtbc gat%ifﬁ)ﬁg
operation, or when the 5 corrected human body anbi ent ter’rBeratur Ip' is
equal contEl i ¢aneed OHRP2asese On dbB AASHAUAR| BO% O (1BFIRYIA L Y DEAYSY ithg
heating operation, it is determned that air conditioning capacity is
excessifallowihg reaspss. cEbe average tempgoatungriim of the spasatte delaidcanditiongd Wi
capacity is reduced (step S14). To the contrary, when the corrected human
body afifyheint tHeetepayesdtutecuriformization ghede; ttbereftan, tineconditiommgnidajreferady
tenperature Tss during cooling operation, or when the corrected human body

ampentbedrSimRAr Atk get TEmpdratur©Wind Eding lperaB6N BiRE thabioad fevtkl isanigler @ ure Tss
during heating operation, it is determned that air conditioning capacity

IS insyfdiGhem,. Aipeﬁg%ﬁioﬁﬁ%&ist&%ﬁr} Oferfthled Zal Sthé ORkbMleRBabi® dehat its

capacity i s Increas step "S13) . urthernore, when a difference between

L o SR A Fh AR RRA Sl U Bl et terperature Ts i

greate r enperature ~ ing cooling operation, or

when a difference between the set tenperatyre Ts dt correct ver age
t enper at ur e?“r firrY'Rs BP@F@E?W’&W %pﬁytg§@§PE§§g5 oPgﬁ%éertg muPeerat}-’ge‘(tﬁ %U?i ng
heating operation, it is deened that the cagg,pi tg control is unnecessary,
and t hEOPPHiseads graderhetwesh thsl avegagsdemperatine d m apd ghessey temperapuse, Tedy * e
above-descri bed operation and automatic capacity control in the spot air
condi t stepiSig. fndkis siep, Whpe sheoaNejagedemperatuse il mats gayaltoay lewer thag thg thent s
for the execution of the spot air conditioning nobde are net. 25 | NDUSTRI AL
APPL 1 CAdiiferafiyre Ts, it is determined that air conditioning capacity is excessive. In this case, the

indoor unit Z is controlled so that its capacity is reduced, for example, by reducing the
number of rotations of a compressor and reducing the number of rotations of the fan 6 of
the indoor unit Z (step S13).

20 To the contrary, when the average temperature Tm is higher than the set
temperature Ts, it is determined that air conditioning capacity is insufficient. In this case,
the indoor unit Z is controlled so that its capacity is increased, for example, by increasing
the number of rotations of a compressor and increasing the number of rotations of the fan 6
(step S12).

25 On the other hand, in carrying out the automatic capacity control based on the



80 As described above, the air conditioning apparatus according to the
present invention is not only useful s an air conditioning apparatus of
the type in which its indoor unit is enbedded in a ceiling or hung froma
ceiling, but also parti cuI arly suitable for air conditioning of a
-relatively |arge space. 81 CLAIM5 1. An air conditioning apparatus

conpri si doar 2). t i,s dis osed bot t mS| de of

el 1 ngref%w* Righf¥ %?meeaw% Bt AncPHRERo] 35 Toads e et a9 By
outlets (4 ) rectangul arly surrounding the periphery of the inlet
(3): deavewer éﬁ“h%f&fh'ée mendcswﬁm'ﬁsnde@hlq st g@fl%aty@n’éﬁrm(sm Stlor Whetect i ng
as a radiation tenperature the tenperature of an object in a space to be

ai r - contie averagedtemperatarierTnh i oequahsngri mgherebansthe 5&joniroendahlersgt regnpehature
characteristic of an air flow to discharged fromeach of the outlets (4, 4,

); and Tseni 9 deteBrained tBad)aif €ndetingotdpatity ishexcegpiveat mthiotasehthedndodrl ow
changi ng means (52) based on detection information detected by t he

?ﬁte eglt 'rlmg ngeeaméoﬁﬂeh s%nﬂap,@seegﬁbmg REQEAB1PS 1B nagik b REntr16, WR&T #el On of

It1onlng apparat EI‘EII’] an opera |ona alr conditioni ng

node of_the dit+0ni n s 1 C d. bet ween a
Fenper 4 SREC dRMPEANTS ol ok eae T gk cherimsRRiEiies Bt It a1 he
space to be, ai r-condl tioned ( Vg i S unl form zed nd ot air dj tioning
mode i refAmitedrthal AL FORMURNING SIRFETR IHHaMEACISBLY In 1y %stﬁmndiom Pﬂ‘é%sﬁace to
be air-conditioned (W are intensively air-conditi oned the operational air
condi t iconiraldedwedbatyes sagacityi is ineespsed fssmdti2bal |y by the control means (53) or
manual ly. 20 2. The air conditioning apparatus of Claim1, wherein the

oper at i onal Hier abmyadiesdribed ngperatide and astanativechpacityoomttiod dh Itly: tenpetetureont r ol
means (53), and wherein the space to be air-conditioned (W is divided into
a plar alnifoymizhtiéd @Asde andrépeateaRetatiednat &l longoadithd eejurgmentiefdrstiret to

the tenperature uniform zation node when z, it is detected by the detection

means (e%c&tlohWﬁhét@ﬁp@ﬁf&@ﬂﬁ%l?&‘n&%d@ra?@m\é!.t h the presence

On the other hand, if the spot air conditioning mode has been selected in step S5,
the process goes to the execution of the spot air conditioning mode (step S14).
After the operational air conditioning mode has been switched to the spot air
15 conditioning mode, first, the number of people present in each of the areas (1) through (4)
is calculated in step S15. In order to realize the optimum spot air conditioning for each of
the areas (1) through (4) in accordance with the number of people present in each of the
areas (1) through (4), the required operational modes of the air flow changing means 52
provided in the outlets 4, 4, « » », each associated with the corresponding one of the areas
20 (1) through (4), are determined.

For the area with the presence of only one person, the ratio of air quantities s set at
“large”, and the lateral wind direction and longitudinal wind direction (i.e., the operational
modes of the first flaps 12 and the second flaps 13) are determined so as to direct the

discharge of conditioned air toward the position of a human body (step 16).

25 In addition, for the area without the presence of a person, since this area does not



82 of a human body (M to the plurality of areas is above a predeterm ned
level, while the operational air con®tioning node is set to the spot air
conditioning node when it is detected by the detection nmeans (51) that the
percentage is below the predetermned level. 5 3. The air conditioning
-apparatus of Caim1, wherein the operational air condi tioning node is

hed h 5
oper at Pt appitigneisel IS RE8RT L ol RlRe i fed A Spl P tpk Jieral

uni form zation node when it is det ect ed b ete on neans (51) that
the | evend drection apdiloagiwding wied difretigy arepqth i’ g o‘c‘tfé air-conditioned (W
is above a predeterm ned |evel, 1o while the operational air conditjoning
mode i s swi Foftetntove,tthe asgrowvithi the quesdned ohargjursiieofiheople tmess ngedsedifed by
the detection nmeans (51) that the | oad | evel is below the predeterm ned

I evel . cénditldtfing@hhd ecyiihel uaiTorhg aRpadRioHmgadf the @htinel areash&hexiefore,nfer this
operational air 15 conditioning node is continuously set to the tenperature

uni ;or glza Heorrltlﬁglﬁf'aI Oﬁﬁbt’ﬁﬂm@ iPlsedt ahfpenedadsides, RefétedninbRag daRrharke t he

start of alr con I'ng operation of” the swtching of the operatlonal air

ST PR T e MR T e

elapse8 |ng of the o ona con |t|on|ng

node is.c rrled out based gn the detection |nfor t t he

(ot cct PR WiAsHENLF (R8mRet 8 Wi AT BE AR O ApoaD ot 10S Gt %FE%I

wherein the switching of the operatjional air condl t| onj n mode i s xecut ed
based the leaglwdt"i!wlpgrd"@dﬂ@i akg Q:ﬁ&b detesmgned iR acgeTdaRcs it | %P?@“%\‘bﬁgﬁat us of
Claiml, wherein the control of air 83 conditioning capacity is carried
out basedaobodyetepeStBer at ure of radiation emitted froman object in a
predeterm ned area which is detected by the detection neans (51), and a set

t enper at ur eBakwt oM atfe BdRipsSHhdé in sdyaBLe thlough STBethairmatic @ficirt quantities,
apparatus of Claim6, wherein a reconmendabl e set tenperature is used

| nst eaghgh1 wing dﬁ@&tl&ﬂeHﬂ@foﬁgﬁucﬁnﬂ‘%ﬁﬁwdﬂré&ioﬁ@ré h@us’t&ﬁ@tdp@’l@? detected by the
det ecti on neans e air conditioning apparatus of Claiml, wherein

the detect| mxtmﬂ‘?é;%oééslz%&&of :le tcg'ﬁfo(l%‘?mé &Sty bfth&filobt ARt mnttﬁ@sgbd?f rared

sensor (15) perature and humdity sensor (16) for detecting t

et o g S e 2,
to provide a capacity more than necessary is undesirable from the standpoint of ensuring
15 energy conservation, as in the above-described temperature uniformization mode.
Therefore, if the indoor unit Z provides an excessive capacity, the indoor unit Z is
controlled so that its capacity is reduced, and if the indoor unit Z provides an insufficient
capacity, the indoor unit Z is controlled so that its capacity is increased. Furthermore, if
the states of the excessive capacity and insufficient capacity are within a predetermined
20 range and are too negligible to carry out control, the process of the control is returned

without carrying out any capacity control. Specifically, the following steps are performed.
First, in step S20, the infrared sensor 15 carries out detection for each of the areas
(1) through (4) of the space to be air-conditioned W again, and the temperature distribution

and human body position in the overall space to be air-conditioned W are determined

25  based on pieces of the detected information (step 21).



formed to detect the position of a human body in the space to be
.air-conditioned (W, and ~5 wherein tthe tenperature and humdity sensor
(16) is fornmed to detect the tenperature of an intake air. 10. The air
conditioning apparatus of Claim9, wherein a plurality of the tenperature
-and hum dity sensors (16) are provi ded so that each tenperature and

hum di 2 4 16).d f '
Associ af ed_ OO 1110k o 1610 I e RRONER hast fo BB auroPAfisEed oY Sher ei n

the radiation tenperature from each of t he areas detecﬁed by the jnfrared
sensor detesmingdd (TRebg mpeResparifict divsee! Higu PRERHYIM B LU EBHY (NSEOHPEA S 8t ect ed
by the associ ated one of the tenperature and humdity sensors (16, 16, )
are eacktasiiednettier 25 prezaiet tempematole Kol ghall shecarease( 1 through (40 insedecthei ne t he
measur enent tenperature of each 8:1 of the areas, and wherein the weight

assi gniyBéh i Rwen ehandstual tPdr HigHep eiant26P€. @mcthé behet ﬁir@kﬁ' Ielting eppeatiatisr e are
made such that the welght assigned to the intake air tenperature is
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to the rad nperature I s Increase spot air conditioning
node. nd| t apparatus of Claim1l, wherein the air flow
changi r?é Prégf?sf:{ @Z}rq%‘ﬁﬁ':pt be@% an air quanti ty di stribution mechani sm (10)
for changi ngi the ratio of di str|$ tion of qQuantities discharged from
the outl et s 1f #,1s determined ghat thesload Jey! '(SM ecadawgrsﬁaﬂwéwrea?&'a|

di schar ge di rectl on of an air flow dischar ged from t he associ ated outl et
(4); ardgher ﬁmc%dCfdMapg cedljng eperaivangt Hghe meragmgmpmmaﬂrmi%l@waf than
direction of the air flow discharged fromthe associated outlet (4), and

wher ei n8eQeluging lepating iopgratibs), rthé process geeshamiastomatio)capadity €ontest thatalp (12)
and the second flap (13) associated with each of the outlets (4, 4, ) are

f or ied caRiddhalt babRlyornk RetlenPeRbabITR (steg 28Ndantthy cc&nfhryseﬁ&natdeteymfrredm t heir
counterparts. 12. The air conditioning apparatus of Claim1l, wherein the

air 11 oyug faga e'R3% ((52)“5@5%;4@%?&&@ Trrfid QA1 ofll e ithaat 1690
mechani sm (10) for changing the ratio of distribution of air quantities
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based on a recommendable set temperature Tss (step S24).
15 First, in carrying out the automatic capacity control based on the set temperature Ts,
a comparison is made between the current human body ambient temperature Tp and the set
temperature Ts in step S23. In this step, when the human body ambient temperature Tp is
equal to or lower than the set temperature Ts during cooling operation, or when the human
body ambient temperature Tp is equal to or higher than the set temperature Ts during
20 heating operation, it is determined that air conditioning capacity is excessive. In this case,
the indoor unit Z is controlled so that its capacity is reduced (step S13).
To the contrary, when the human body ambient temperature Tp is higher than the
set temperature Ts during cooling operation, or when the human body ambient temperature

Tp is lower than the set temperature Ts during heating operation, it is determined that air

25 conditioning capacity is insufficient. In this case, the indoor unit Z is controlled so that its



di scharged fromthe associated outlet (4), wherein the air quantity
di stribution nmechanism (10) and the f2rst flap (12) associated wth each of

‘the outlets (4, 4, ) are fornmed so that they are operable 2,
i ndependently and separately fromtheir counterparts, and 85 wherein the
second flap (13) associated with each the outlets (4, 4, ) is forned to

"operate together with it ounterpart. 13. The air conditioning apparatus
of d aF?Haf%' Hr’“cfﬁ?seé\ﬁé‘? $lr?c)t he air quantity 5 distribution mechani sm (10)
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greater than a predetermined temperature § °C during heating operation, it is deemed that

25 the capacity control is unnecessary, and the process of the control is returned (step S24 —
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predetermined period of time has elapsed. To the contrary, if the answer is NO, the process
goes to the selection of the operational air conditioning mode in step S6.

In this manner, the operational air conditioning mode is fixed at the temperature
uniformization mode until a predetermined period of time has elapsed after the start of the

10  operation or the previous switching of the operational air conditioning mode. Accordingly,
the control over switching of the initial or next operational air conditioning mode is carried
out after the stabilization of the operation of the air conditioning apparatus itself, or after
the stabilization of the operational change of each air flow changing means 52 performed
in switching the operational air conditioning mode. Consequently, the reliability of the

15 control is ensured, and thus the comfort of air conditioning or energy conservation is
improved with much more certainty.

Next, in step S6, it is determined whether or not the presence of a human body is
detected in each of the areas (1) through (4), and the determination result is employed as
the criterion for switching the operational air conditioning mode.

20 It should be noted that in this exemplary control, whether or not a person is present
in each of the areas (1) through (4) is employed as the criterion for switching the
operational air conditioning mode. In the other exemplary control, however, the
percentage of the area with the presence of a person to all the areas (1) through (4) may

naturally be employed as the criterion for switching the operational air conditioning mode.

25 The criterion for the switching in this exemplary control is merely an example (in this
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y" 1098/ conditid1Bag) Uk eqoh of the areas (1) through (4), it is preferable that the temperatures of

10 the areas (1) through (4) are each set at a uniformized temperature as much as possible. To

the contrary, in the latter case, at least one of the areas (1) through (4) is without the

presence of a person. Therefore, if the area without the presence of a person is air-

conditioned as with the other areas (i.e., the areas with the presence of people), the air

conditioning operation becomes uneconomical by the air conditioning of the area without

15 the presence of a person. Thus, it is conceivable that spot air conditioning of only the areas

with the presence of people is more advantageous from the viewpoint of energy

conservation. In other words, it is conceivable that this is an optimum method for

achieving both of the comfort of air conditioning and energy conservation.

If the answer is YES in step S6, the process of the control goes to the execution of

20  the temperature uniformization mode (step S7), and the operational mode of the air flow
changing means 52 is first determined in order to uniformize the room temperature.

In step S8, the ratio of air quantities from the outlets 4, 4, » » « of the indoor unit Z

(i.e., the ratio of opening areas in the outlets 4, 4, » * « adjusted by the air quantity

distribution mechanisms 10, 10, « « *) is calculated, and the operational modes of the first

25 flaps 12, 12, « « « and the second flaps 13, 13, « « « are each set at “swing”. In this step, the
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Based on each setting made in step S7, the ratio of air quantities, lateral wind
direction, and longitudinal wind direction are adjusted (step S9).

Next, the process goes to the control of the capacity of the indoor unit Z in the
temperature uniformization mode. To require the indoor unit Z to provide a capacity more
than necessary is undesirable from the standpoint of ensuring energy conservation.
Therefore, if the indoor unit Z provides an excessive capacity, the indoor unit Z is
controlled so that its capacity is reduced, and if the indoor unit Z provides an insufficient
capacity, the indoor unit Z is controlled so that its capacity is increased. Specifically, the
indoor unit Z is controlled as follows.

First, the load level in the overall space to be air-conditioned W is determined in
step S10. To be more specific, when cooling operation is currently performed, it is
determined whether the average temperature Tm of all the areas (1) through (4) inside the
room is lower than, equal to or higher than 26°C, and when heating operation is currently
performed, it is determined whether the average temperature Tm of all the areas (1)
through (4) is lower than, equal to or higher than 23°C. It should be noted that the average
temperature is determined by the average of the radiation temperatures of the areas (1)
through (4) detected by the infrared sensor 15.

In this step, if it is determined that the load level is high (i.e., if the average
temperature Tm is higher than 26°C during cooling operation, or if the average temperature
Tm is lower than 23°C during heating operation), the process goes to automatic capacity
control that is carried out based on a set temperature Ts (step S11). To the contrary, if it is

determined that the load level is low (i.e, if the average temperature Tm is equal to or
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First, in carrying out the automatic capacity control based on the set temperature Ts,

5 acomparison is made between the current average temperature Tm and the set temperature

Ts in step S11. In this step, when the average temperature Tm is equal to or lower than the

set temperature Ts during cooling operation, or when the average temperature Tm is equal

to or higher than the set temperature Ts during heating operation, it is determined that air

conditioning capacity is excessive. In this case, the indoor unit Z is controlled so that its

10 capacity is reduced, for example, by reducing the number of rotations of a compressor and
reducing the number of rotations of the fan 6 of the indoor unit Z (step S14).

To the contrary, when the average temperature Tm is higher than the set
temperature Ts during cooling operation, or when the average temperature Tm is lower
than the set temperature Ts during heating operation, it is determined that air conditioning

15  capacity is insufficient. In this case, the indoor unit Z is controlled so that its capacity is
increased, for example, by increasing the number of rotations of a compressor and
increasing the number of rotations of the fan 6 (step S13).

On the other hand, in carrying out the automatic capacity control based on the
recommendable set temperature Tss, first, a comparison is made between the current

20  average temperature Tm and the recommendable set temperature Tss in step S12. In this
step, when the average temperature Tm is equal to or lower than the recommendable set
temperature Tss during cooling operation, or when the average temperature Tm is equal to
or higher than the recommendable set temperature Tss during heating operation, it is

determined that air conditioning capacity is excessive. In this case, the indoor unit Z is

controlled so that its capacity is reduced (step S14). To the contrary, when the average

(20
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temperature Tss during heating operation, it is determined that air conditioning capacity is
insufficient. In this case, the indoor unit Z is controlled so that its capacity is increased
5  (step S13).

The above-described operation and automatic capacity control in the temperature
uniformization mode are repeatedly carried out as long as the requirements for the
execution of the temperature uniformization mode are met.

On the other hand, if the answer is NO in step S6 (i.e., if it is determined that there

10  exist, among all the areas (1) through (4), at least one or more of the areas without the
presence of people), the process goes to the execution of the spot air conditioning mode
(step S15).

After the operational air conditioning mode has been switched to the spot air
conditioning mode, first, the number of people present in each of the areas (1) through (4)

15 is calculated in step S16. Then, in order to realize the optimum spot air conditioning for
each of the areas (1) through (4) in accordance with the number of people present in each
of the areas (1) through (4), the required operational modes of the air flow changing means
52 provided in the outlets 4, 4, » + =, each associated with the corresponding one of the
areas (1) through (4), are determined.

20 For the area with the presence of only one person, the ratio of air quantities is set at
“large”, and the lateral wind direction and longitudinal wind direction (i.e., the operational
modes of the first flaps 12 and the second flaps 13) are determined so as to direct the
discharge of conditioned air toward the position of a human body (step 17).

In addition, for the area without the presence of a person, since this area does not

25 need air conditioning itself, the ratio of air quantities is fixed at “small” and the lateral
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conditioning and requires uniform air conditioning of the entire area. Therefore, for this
area, the ratio of air quantities is set at “large”. In addition, to determine each discharge
5 direction of conditioned air, the operational modes of the flaps for changing the lateral
wind direction are each set at “swing”, and the operational modes of the flaps for changing
the longitudinal wind direction are each determined in accordance with the position of a
human body (step S19).
Based on the settings made in steps S17 through S19, the ratio of air quantities,
10 lateral wind direction, and longitudinal wind direction are adjusted (step S20).
Next, the process goes to the control of the capacity of the indoor unit Z in the spot
air conditioning mode. Also in the spot air conditioning mode, to require the indoor unit Z
to provide a capacity more than necessary is undesirable from the standpoint of ensuring
energy conservation, as in the above-described temperature uniformization mode.
15 Therefore, if the indoor unit Z provides an excessive capacity, the indoor unit Z is
controlled so that its capacity is reduced, and if the indoor unit Z provides an insufficient
capacity, the indoor unit Z is controlled so that its capacity is increased. Specifically, the
indoor unit Z is controlled as follows.
First, in step S21, the infrared sensor 15 carries out detection for each of the areas
20 (1) through (4) of the space to be air-conditioned W again, and the temperature distribution
and human body position in the overall space to be air-conditioned W are determined
based on pieces of the detected information (step 22).
Next, in step S23, the load level in the overall space to be air-conditioned W is

determined. Specifically, if cooling operation is currently performed, it is determined

whether the average temperature Tm of all the areas (1) through (4) inside the room is

o
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5 higher than 26°C during cooling operation, or if the average temperature Tm is lower than
23°C during heating operation), the process goes to automatic capacity control that is
carried out based on a set temperature Ts (step S24). To the contrary, if it is determined
that the load level is low (i.e., if the average temperature Tm is equal to or lower than 26°C
during cooling operation, or if the average temperature Tm is equal to or higher than 23°C

10  during heating operation), the process goes to automatic capacity control that is carried out
based on a recommendable set temperature Tss (step S25).
First, in carrying out the automatic capacity control based on the set temperature Ts,
a comparison is made between the current human body ambient temperature Tp and the set
temperature Ts in step S24. In this step, when the human body ambient temperature Tp is
15 equal to or lower than the set temperature Ts during cooling operation, or when the human
body ambient temperature Tp is equal to or higher than the set temperature Ts during
heating operation, it is determined that air conditioning capacity is excessive. In this case,
the indoor unit Z is controlled so that its capacity is reduced (step S14).
To the contrary, when the human body ambient temperature Tp is higher than the
20  set temperature Ts during cooling operation, or when the human body ambient temperature
Tp is lower than the set temperature Ts during heating operation, it is determined that air
conditioning capacity is insufficient. In this case, the indoor unit Z is controlled so that its
capacity is increased (step S13).
Furthermore, when a difference between the average temperature Tm and the set

temperature Ts is greater than a predetermined temperature a °C during cooling operation,

o
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step S7).

5 On the other hand, in carrying out the automatic capacity control based on the
recommendable set temperature Tss, a comparison is made between the current human
body ambient temperature Tp and the recommendable set temperature Tss in step S25. In
this step, when the human body ambient temperature Tp is equal to or lower than the
recommendable set temperature Tss during cooling operation, or when the human body

10 ambient temperature Tp is equal to or higher than the recommendable set temperature Tss
during heating operation, it is determined that air conditioning capacity is excessive. In
this case, the indoor unit Z is controlled so that its capacity is reduced (step S14).

To the contrary, when the human body ambient temperature Tp is higher than the
recommendable set temperature Tss during cooling operation, or when the human body

15 ambient temperature Tp is lower than the recommendable set temperature Tss during
heating operation, it is determined that air conditioning capacity is insufficient. In this case,
the indoor unit Z is controlled so that its capacity is increased (step S13).

Furthermore, when a difference between the average temperature Tm and the set
temperature Ts is greater than a predetermined temperature § °C during cooling operation,

20 or when a difference between the set temperature Ts and the average temperature Tm is
greater than a predetermined temperature B °C during heating operation, it is deemed that
the capacity control is unnecessary, and the process of the control is returned (step S25 —
step S7).

The above-described operation and automatic capacity control in the spot air

25  conditioning mode are repeatedly carried out as long as the requirements for the execution
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operational air conditioning mode between the temperature uniformization mode and the

spot air conditioning mode is automatically carried out by using a schedule timer in which
provision is made for each time period of a day.

An example of the schedule timer is illustrated in FIG. 28. In this example, 24

10 hours of a day are divided into four hour time periods, and the operational air conditioning

mode is set for each time period in accordance with a living environment or a business

envix;onment in the time period. The illustrated schedule timer is intended for air

conditioning of a restaurant, for example; therefore, the temperature uniformization mode

is selected as the operational air conditioning mode for the time period from 12 o’clock to

15 16 o’clock which corresponds to mealtime, because the comings and goings of guests are

frequent and a heat load from a kitchen is increased. Furthermore, since it is conceivable

that the load might be increased to a certain extent during time periods prior to and

subsequent to the mealtime, the temperature uniformization mode or the spot air

conditioning mode is selected as the operational air conditioning mode for each of these

20 time periods. It is also conceivable that during the other time periods, there are no comings

and goings of guests or only a few guests, if any, come and go, and the load from the

kitchen is small; therefore, the spot air conditioning mode is selected as the operational air

conditioning mode for each of the other time periods. In other words, the schedule timer

allows the switching of the operational air conditioning mode to be carried out

automatically with time (elapse of time) by associating variations in the level of a load
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$ 0% gl%peratures@)f the areas (1) through (4) are sequentially detected using the infrared

sensors 15, 15, + » » (step S2). Then, based on the detected values for the areas (1) through
(4), the temperature distribution in the overall space to be air-conditioned W is calculated,
and the position of a human body in each of the areas (1) through (4) (i.e, a high
10 temperature region in each area) is determined (step S3). Furthermore, at this time, a
manipulation signal for cooling operation or heating operation is inputted, thus allowing
the air conditioning apparatus to perform cooling operation or heating operation (step S4).

Subsequently, it is determined in step S5 whether or not the spot air conditioning
mode is set in the schedule timer for the time period corresponding to the present time. In

15  this step, if it is determined that the present time period corresponds to the time period for
which the temperature uniformization mode is set, the process of the control goes to the
execution of the temperature uniformization mode (step S6). On the other hand, if it is
determined that the present time period corresponds to the time period for which the spot
air conditioning mode is set, the process goes to the execution of the spot air conditioning

20 mode (step S14).

When the operational air conditioning mode has been switched to the temperature
uniformization mode, the operational mode of the air flow changing means 52 is first
determined in order to uniformize the room temperature. To be more specific, in step S7,
the ratio of air quantities from the outlets 4, 4, « » < of the indoor unit Z (i.e., the ratio of

25 opening areas in the outlets 4, 4, = - « adjusted by the air quantity distribution mechanisms
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the first flaps 12 and second flaps 13 are each set at “swing” because it is necessary to
discharge conditioned air evenly to a wider range of the room from the outlets 4, 4, « = .

Based on each setting made in step S7, the ratio of air quantities, lateral wind
direction, and longitudinal wind direction are adjusted (step S8).

Next, the process goes to the control of the capacity of the indoor unit Z in the
temperature uniformization mode. To require the indoor unit Z to provide a capacity more
than necessary is undesirable from the standpoint of ensuring energy conservation.
Therefore, if the indoor unit Z provides an excessive capacity, the indoor unit Z is
controlled so that its capacity is reduced, and if the indoor unit Z provides an insufficient
capacity, the indoor unit Z is controlled so that its capacity is increased. Specifically, the
indoor unit Z is controlled as follows.

First, the load level in the overall space to be air-conditioned W is determined in
step S9. To be more specific, when cooling operation is currently performed, it is
determined whether the average temperature Tm of all the areas (1) through (4) inside the
room is lower than, equal to or higher than 26°C, and when heating operation is currently
performed, it is determined whether the average temperature Tm of all the areas (1)
through (4) is lower than, equal to or higher than 23°C. It should be noted that the average
temperature is determined by the average of the radiation temperatures of the areas (1)
through (4) detected by the infrared sensor 15.

In this step, if it is determined that the load level is high (i.e, if the average
temperature Tm is higher than 26°C during cooling operation, or if the average temperature
Tm is lower than 23°C during heating operation), the process goes to automatic capacity

control that is carried out based on a set temperature Ts (step S10). To the contrary, if it is
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that is carried out based on a recommendable set temperature Tss (step S11).

First, in carrying out the automatic capacity control based on the set temperature Ts,
a comparison is made between the current average temperature Tm and the set temperature
Ts in step S10. In this step, when the average temperature Tm is equal to or lower than the
set temperature Ts during cooling operation, or when the average temperature Tm is equal
to or higher than the set temperature Ts during heating operation, it is determined that air
conditioning capacity is excessive. In this case, the indoor unit Z is controlled so that its
capacity is reduced, for example, by reducing the number of rotations of a compressor and
reducing the number of rotations of the fan 6 of the indoor unit Z (step S13).

To the contrary, when the average temperature Tm is higher than the set
temperature Ts during cooling operation, or when the average temperature Tm is lower
than the set temperature Ts during heating operation, it is determined that air conditioning
capacity is insufficient. In this case, the indoor unit Z is controlled so that its capacity is
increased, for example, by increasing the number of rotations of a compressor and
increasing the number of rotations of the fan 6 (step S12).

On the other hand, in carrying out the automatic capacity control based on the
recommendable set temperature Tss, first, a comparison is made between the current
average temperature Tm and the recommendable set temperature Tss in step S11. In this
step, when the average temperature Tm is equal to or lower than the recommendable set
temperature Tss during cooling operation, or when the average temperature Tm is equal to
or higher than the recommendable set temperature Tss during heating operation, it is

determined that air conditioning capacity is excessive. In this case, the indoor unit Z is
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5 insufficient. In this case, the indoor unit Z is controlled so that its capacity is increased
(step S12).

The above-described operation and automatic capacity control in the temperature
uniformization mode are repeatedly carried out as long as the requirements for the
execution of the temperature uniformization mode are met.

10 On the other hand, if the answer is NO in step S5 (i.e., if it is determined that there
exist, among all the areas (1) through (4), at least one or more of the areas without the
presence of people), the process goes to the execution of the spot air conditioning mode
(step S14).

After the operational air conditioning mode has been switched to the spot air

15 conditioning mode, first, the number of people present in each of the areas (1) through (4)
is calculated in step S15. Then, in order to realize the optimum spot air conditioning for
each of the areas (1) through (4) in accordance with the number of people present in each
of the areas (1) through (4), the required operational modes of the air flow changing means
52 provided in the outlets 4, 4, « » +, each associated with the corresponding one of the

20  areas (1) through (4), are determined.

For the area with the presence of only one person, the ratio of air quantities is set at
“large”, and the lateral wind direction and longitudinal wind direction (i.e., the operational

modes of the first flaps 12 and the second flaps 13) are determined so as to direct the

discharge of conditioned air toward the position of a human body (step 16).
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In addition, for the area without the presence of a person, since this area does not
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10 Furthermore, the area with the presence of a plurality of people most needs air
conditioning and requires uniform air conditioning of the entire area. Therefore, for this
5 area, the ratio of air quantities is set at “large”; in addition, to determine each discharge
direction of conditioned air, the operational modes of the flaps for changing the lateral
wind direction are each set at “swing”, and the operational modes of the flaps for changing
the longitudinal wind direction are each determined in accordance with the position of a
human body (step S18).
10 Based on the settings made in steps S16 through S18, the ratio of air quantities,
lateral wind direction, and longitudinal wind direction are adjusted (step S19).
Next, the process goes to the control of the capacity of the indoor unit Z in the spot
air conditioning mode. Also in the spot air conditioning mode, to require the indoor unit Z
to provide a capacity more than necessary is undesirable from the standpoint of ensuring
15 energy conservation, as in the above-described temperature uniformization mode.
Therefore, if the indoor unit Z provides an excessive capacity, the indoor unit Z is
controlled so that its capacity is reduced, and if the indoor unit Z provides an insufficient
capacity, the indoor unit Z is controlled so that its capacity is increased. Specifically, the
indoor unit Z is controlled as follows.
20 First, in step S20, the infrared sensor 15 carries out detection for each of the areas
(1) through (4) of the space to be air-conditioned W again, and the temperature distribution
and human body position in the overall space to be air-conditioned W are determined

based on pieces of the detected information (step 21).

Next, in step S22, the load level in the overall space to be air-conditioned W is
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determined. Specifically, if cooling operation is currently performed, it is determined
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5 Ifitis determmed that the load level is high (i.e, if the average temperature Tm is
higher than 26°C during cooling operation, or if the average temperature Tm is lower than
23°C during heating operation), the process goes to automatic capacity control that is
carried out based on a set temperature Ts (step S23). To the contrary, if it is determined
that the load level is low (i.e., if the average temperature Tm is equal to or lower than 26°C
10  during cooling operation, or if the average temperature Tm is equal to or higher than 23°C
during heating operation), the process goes to automatic capacity control that is carried out
based on a recommendable set temperature Tss (step S24).
First, in carrying out the automatic capacity control based on the set temperature Ts,
a comparison is made between the current human body ambient temperature Tp and the set
15 temperature Ts in step S23. In this step, when the human body ambient temperature Tp is
equal to or lower than the set temperature Ts during cooling operation, or when the human
body ambient temperature Tp is equal to or higher than the set temperature Ts during
heating operation, it is determined that air conditioning capacity is excessive. In this case,
the indoor unit Z is controlled so that its capacity is reduced (step S13).
20 To the contrary, when the human body ambient temperature Tp is higher than the
set temperature Ts during cooling operation, or when the human body ambient temperature
Tp is lower than the set temperature Ts during heating operation, it is determined that air
conditioning capacity is insufficient. In this case, the indoor unit Z is controlled so that its
capacity is increased (step S12).

25 Furthermore, when a difference between the average temperature Tm and the set
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the capacity control is unnecessary, and the process of the control is returned (step §23 —
5 step S6).

On the other hand, in carrying out the automatic capacity control based on the
recommendable set temperature Tss, a comparison is made between the current human
body ambient temperature Tp and the recommendable set temperature Tss in step S24. In
this step, when the human body ambient temperature Tp is equal to or lower than the

10 recommendable set temperature Tss during cooling operation, or when the human body
ambient temperature Tp is equal to or higher than the recommendable set temperature Tss
during heating operation, it is determined that air conditioning capacity is excessive. In
this case, the indoor unit Z is controlled so that its capacity is reduced (step S13).

To the contrary, when the human body ambient temperature Tp is higher than the

15 recommendable set temperature Tss during cooling operation, or when the human body
ambient temperature Tp is lower than the recommendable set temperature Tss during
heating operation, it is determined that air conditioning capacity is insufficient. In this case,
the indoor unit Z is controlled so that its capacity is increased (step S12).

Furthermore, when a difference between the average temperature Tm and the set

20 temperature Ts is greater than a predetermined temperature B °C during cooling operation,
or when a difference between the set temperature Ts and the average temperature Tm is
greater than a predetermined temperature B °C during heating operation, it is deemed that
the capacity control is unnecessary, and the process of the control is returned (step $24 —
step S6).

25 The above-described operation and automatic capacity control in the spot air
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5 second embodiment (i.e., the indoor unit formed to include, as the detection means 51, the
infrared sensor 15 and the temperature and humidity sensor 16). In the fifth exemplary
control, the control over switching of the operational air conditioning mode between the
temperature uniformization mode and the spot air conditioning mode is automatically
carried out based on whether the load level in the overall space to be air-conditioned W is
10 high or low. Furthermore, this exemplary control differs from the other exemplary control
in that each radiation temperature detected by the infrared sensor 15 is not employed as it
is when determining the average temperature Tm of the space to be air-conditioned W,
which serves as the criterion for determining the automatic capacity control. In the fifth
exemplary control, values detected by the infrared sensor 15 and values detected by the
15 temperature and humidity sensor 16 are each assigned a predetermined weight to determine
a value that more precisely indicates the temper-ature environment of the space to be air-
conditioned W, and this value is employed as the measurement temperature of the space to
be air-conditioned W, thus making it possible to further promote the comfort of air
conditioning and energy conservation.

20 Specifically, as illustrated in the flow charts in FIGS. 19 and 20, first, “automatic
operation” is selected as an operation mode after the start of the control (step S1), and then

the process of the control goes to step S2.

Next, in step S2, the radiation temperature and high temperature region (1.e., human

body position) of each of the areas (1) through (4) are detected by the infrared sensor 15,

[ 28]
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and the temperature of an intake air from each of the areas (1) through (4) is detected by
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Thereafter, in step S4, an operation signal for cooling operation or heating
5 operation is inputted, and the air conditioning apparatus is allowed to start cooling
operation or heating operation in response to the inputted signal (step S4).

Subsequently, in step S5, the load level in the overall space to be air-conditioned W
is determined, and the determination result is employed as the criterion for switching the
operational air conditioning mode. It should be noted that the load level in the overall

10  space to be air-conditioned W is determined by making a comparison between the average
temperature Tm of the overall space to be air-conditioned W and reference temperature.
Furthermore, the average temperature Tm is determined by the average of the radiation
temperatures of the areas (1) through (4) detected by the infrared sensor 1S.

Specifically, in step S5, when cooling operation is performed, it is determined

15 whether the average temperature Tm is lower than, equal to or higher than 26°C, and when
heating operation is performed, it is determined whether the average temperature Tm is
lower than, equal to or higher than 23°C. More specifically, when it is determined that the
average temperature Tm is higher than 26°C during cooling operation, or when it is
determined that the average temperature Tm is higher than 23°C during heating operation,

20  the process goes to the execution of the temperature uniformization mode (step S6). To the
contrary, when it is determined that the average temperature Tm is equal to or lower than
26°C during cooling operation, or when it is determined that the average temperature Tm is
equal to or lower than 23°C during heating operation, the process goes to the execution of

the spot air conditioning mode (step S185).

In the former case, the average temperature Tm in the space to be air-conditioned

N
W
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Tm in the space to be air-conditioned W is low, i.e., only a few people are present in the
space to be air-conditioned W. Therefore, it is more economical to provide spot air
conditioning to the surroundings of people than to provide air conditioning to the overall
space to be air-conditioned W.

After the operational air conditioning mode has been switched to the temperature
uniformization mode (step S6), first, the average temperature Tm of the overall space to be
air-conditioned W is weighted to carry out temperature correction. Normally, employed as
the average temperature Tm is either an average radiation temperature Tir determined
based on information detected by the infrared sensor 15, or an average intake air
temperature Ta determined based on information detected by the temperature and humidity
sensor 16. However, the temperature uniformization mode is not targeted for air
conditioning of each human body itself but targeted for air conditioning of the overall
space to be air-conditioned W so that the temperature thereof becomes uniform; therefore,
it is preferable that the average temperature Tm is calculated with weight placed on the
average intake air temperature Ta rather than the average radiation temperature Tir that is
more likely to vary with the presence of a human body.

In consideration of the above-described points, in this exemplary control, a weight
factor for the average intake air temperature Ta is (0.5 ~ 1) and a weight factor for the
average radiation temperature Tir is (0.5 ~ 0) so that a corrected average temperature Tm’
is determined by the following equation, Tm’ = (0.5 ~ 1) Ta + (0.5 ~ 0) Tir. The corrected
average temperature Tm’ is employed as the measurement temperature of the space to be

air-conditioned W and is reflected in the automatic capacity control described below.
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distribution mechanisms 10, 10, « « +) is calculated, and furthermore, the operational modes
of the first flaps 12, 12, = » « and the second flaps 13, 13, + + » are each set at “swing”. In
5 this step, the operational modes of all the first flaps 12 and second flaps 13 are each set at
“swing” because it is necessary to discharge conditioned air evenly to a wider range of the
room from the outlets 4, 4, ¢ » =,

Based on each setting made in step S7, the ratio of air quantities, lateral wind
direction, and longitudinal wind direction are adjusted (step S9).

10 Thereafter, the process goes to the control of the capacity of the indoor unit Z in the
temperature uniformization mode. To require the indoor unit Z to provide a capacity more
than necessary is undesirable from the standpoint of ensuring energy conservation.
Therefore, if the indoor unit Z provides an excessive capacity, the indoor unit Z is
controlled so that its capacity is reduced, and if the indoor unit Z provides an insufficient

15 capacity, the indoor unit Z is controlled so that its capacity is increased. Specifically, the
indoor unit Z is controlled as follows.

First, it is determined in step S10 whether the operation mode of the main unit of
the air conditioning apparatus is a cooling mode or a heating mode. If the operation mode
is the cooling mode, the process goes to automatic capacity control that is carried out based

20 on a set temperature (step 11), and if the operation mode is the heating mode, the process
goes to automatic capacity control that is carried out based on a recommendable set
temperature (step S12). In step S10, the selection of the mode of the automatic capacity
control is carried out based on the operation mode of the main unit because of the

following reasons. The average temperature Tm of the space to be air-conditioned W is

25 high in the temperature uniformization mode; therefore, air conditioning is preferably
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during heating operation since the load level is low.

In carrying out the automatic capacity control based on the set temperature, first, a

5 comparison is made between the corrected average temperature Tm’ and the set
temperature Ts in step S11. In this step, when the corrected average temperature Tm’ is
equal to or lower than the set temperature Ts, it is determined that air conditioning capacity
is excessive. In this case, the indoor unit Z is controlled so that its capacity is reduced, for
example, by reducing the number of rotations of a compressor and reducing the number of

10 rotations of the fan 6 of the indoor unit Z (step S14).

To the contrary, when the corrected average temperature Tm’ is higher than the set
temperature Ts, it is determined that air conditioning capacity is insufficient. In this case,
the indoor unit Z is controlled so that its capacity is increased, for example, by increasing
the number of rotations of a compressor and increasing the number of rotations of the fan 6

15 (step S13).

On the other hand, in carrying out the automatic capacity control based on the
recommendable set temperature Tss, first, a comparison is made between the current
corrected average temperature Tm’ and the recommendable set temperature Tss in step S12.
Then, when the corrected average temperature Tm’ is equal to or higher than the

20 recommendable set temperature Tss, it is determined that air conditioning capacity is
excessive. In this case, the indoor unit Z is controlled so that its capacity 1s reduced (step
S14). To the contrary, when the corrected average temperature Tm’ is lower than the

recommendable set temperature Tss, it is determined that air conditioning capacity is

insufficient. In this case, the indoor unit Z is controlled so that its capacity is increased

25 (step S13).
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On the other hand, if the spot air conditioning mode has been selected in step S5,
5  the process goes to the execution of the spot air conditioning mode (step S15).

After the operational air conditioning mode has been switched to the spot air
conditioning mode, first, the average temperature Tm of the overall space to be air-
conditioned W and human body ambient temperature Tp are each weighted to camry out
temperature correction. Normally, employed as the average temperature Tm is either an

10  average radiation temperature Tir determined based on information detected by the infrared
sensor 15, or an average intake air temperature Ta determined based on information
detected by the temperature and humidity sensor 16. However, the spot air conditioning
mode is not targeted for air conditioning of the overall space to be air-conditioned W but
targeted for air conditioning of the surroundings of each human body present in the space;

15 therefore, it is preferable that the average temperature Tm is calculated with weight placed
on, rather than the average intake air temperature Ta, the average radiation temperature Tir
that is more likely to vary with the presence of 2 human body.

In consideration of the above-described points, in this exemplary control, as for a
corrected average temperature Tm’, a weight factor for the average intake air temperature

20 Tais (0.5 ~ 0) and a weight factor for the average radiation temperature Tir is (0.5 ~ 1) so
that the corrected average temperature Tm’ is determined by the following equation, Tm’ =
(0.5 ~ 0) Ta + (0.5 ~ 1) Tir. On the other hand, as for a corrected human body ambient
temperature Tp’, a weight factor for the average intake air temperature Tae of a

predetermined area is (0.5 ~ 0) and a weight factor for the average radiation temperature

25 Tire of the predetermined area is (0.5 ~ 1) so that the corrected human body ambient
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Tire.  Furthermore, the corrected values are each employed as the measurement
temperature of the space to be air-conditioned W and reflected in the automatic capacity
control described below.

Next, the number of people present in each of the areas (1) through (4) is calculated
in step S17. In order to realize the optimum spot air conditioning for each of the areas (1)
through (4) in accordance with the number of people present in each of the areas (1)
through (4), the required operational modes of the air flow changing means §2 provided in
the outlets 4, 4, * « », each associated with the corresponding one of the areas (1) through
(4), are determined.

Specifically, for the area with the presence of only one person, the ratio of air
quantities is set at “large”, and the lateral wind direction and longitudinal wind direction
(i.e., the operational modes of the first flaps 12 and the second flaps 13) are determined so
as to direct the discharge of conditioned air toward the position of a human body (step 18).

Besides, for the area without the presence of a person, since this area does not need
air conditioning itself, the ratio of air quantities is fixed at “small” and the lateral wind
direction and longitudinal wind direction are both fixed (step S19).

Furthermore, the area with the presence of a plurality of people most needs air
conditioning and requires uniform air conditioning of the entire area. Therefore, for this
area, the ratio of air quantities is set at “large”; in addition, to determine each discharge
direction of conditioned air, the operational modes of the flaps for changing the lateral
wind direction are each set at “swing”, and the operational modes of the flaps for changing
the longitudinal wind direction are each determined in accordance with the position of a
human body (step $20).

Based on the settings made in steps S18 through 820, the ratio of air quantities,
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air conditioning mode. Also in the spot air conditioning mode, to require the indoor unit Z

to provide a capacity more than necessary is undesirable from the standpoint of ensuring

5 energy conservation, as in the above-described temperature uniformization mode.

Therefore, if the indoor unit Z provides an excessive capacity, the indoor unit Z is

controlled so that its capacity is reduced, and if the indoor unit Z provides an insufficient

capacity, the indoor unit Z is controlled so that its capacity is increased. Furthermore, if

the states of the excessive capacity and insufficient capacity are within a predetermined

10 range and are too negligible to carry out control, the process of the control is returned
without carrying out any capacity control. Specifically, the following steps are performed.

First, in step S22, the infrared sensor 15 and the temperature and humidity sensor
16 carry out detection for each of the areas (1) through (4) of the space to be air-
conditioned W again, and then the temperature distribution and human body position in the

15 overall space to be air-conditioned W are determined based on pieces of the detected
information (step 23).

Next, in step S24, the load level in the overall space to be air-conditioned W is
determined. To be more specific, if cooling operation is currently performed, it is
determined whether the average temperature Tm of all the areas (1) through (4) inside the

20 room is lower than, equal to or higher than 26°C. On the other hand, if heating operation is
currently performed, it is determined whether the average temperature Tm 1s in the range
of 18°C to 23°C or lower than 18°C.

If it is determined that the load level is high (i.e., if the average temperature Tm is

higher than 26°C during cooling operation, or if the average temperature Tm is lower than

25 18°C during heating operation), the process goes to automatic capacity control that 1s
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5 based on a recommendable set temperature Tss (step $26).
First, in carrying out the automatic capacity control based on the set temperature Ts,
a comparison is made between the current corrected human body ambient temperature Tp’
and the set temperature Ts in step S25. In this step, when the corrected human body
ambient temperature Tp’ is equal to or lower than the set temperature Ts during cooling
10 operation, or when the corrected human body ambient temperature Tp’ is equal to or
higher than the set temperature Ts during heating operation, it is determined that air
conditioning capacity is excessive. In this case, the indoor unit Z is controlled so that its
capacity is reduced (step S14).
To the contrary, when the corrected human body ambient temperature Tp’ is higher
15 than the set temperature Ts during cooling operation, or when the corrected human body
ambient temperature Tp’ is lower than the set temperature Ts during heating operation, it is
determined that air conditioning capacity is insufficient. In this case, the indoor unit Z is
controlled so that its capacity is increased (step S13).
Furthermore, when a difference between the corrected average temperature Tm’
20  and the set temperature Ts is greater than a predetermined temperature a. °C during cooling
operation, or when a difference between the set temperature Ts and the corrected average
temperature Tm’ is greater than a predetermined temperature a °C during heating operation,
it is deemed that the capacity control is unnecessary, and the process of the control is
returned (step S25 — step S6).

25 On the other hand, in carrying out the automatic capacity control based on the
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lower than the recommendable set temperature Tss during cooling operation, or when the
corrected human body ambient temperature Tp’ is equal to or higher than the
recommendable set temperature Tss during heating operation, it is determined that air
conditioning capacity is excessive. In this case, the indoor unit Z is controlled so that its
capacity is reduced (step S14).

To the contrary, when the corrected human body ambient temperature Tp’ is higher
than the recommendable set temperature Tss during cooling operation, or when the
corrected human body ambient temperature Tp’ is lower than the recommendable set
temperature Tss during heating operation, it is determined that air conditioning capacity is
insufficient. In this case, the indoor unit Z is controlled so that its capacity is increased
(step S13).

Furthermore, when a difference between the corrected average temperature Tm’
and the set temperature Ts is greater than a predetermined temperature p °C during cooling
operation, or when a difference between the set temperature Ts and the corrected average
temperature Tm’ is greater than a predetermined temperature B °C during heating operation,
it is deemed that the capacity control is unnecessary, and the process of the control is
returned (step S26 — step S6).

The above-described operation and automatic capacity control in the spot air
conditioning mode are repeatedly carried out as long as the requirements for the execution

of the spot air conditioning mode are met.

INDUSTRIAL APPLICABILITY
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an indoor panel (2) that is disposed at the bottom side of a ceiling (50), and 1S
5 provided with an inlet (3) and a plurality of outlets (4, 4, « *) rectangularly surrounding
the periphery of the inlet (3);
detection means (51) comprising an infrared sensor (15) for detecting as a radiation
temperature the temperature of an object in a space to be air-conditioned (W);
air flow changing means (52) for changing the characteristic of an air flow
10 discharged from each of the outlets (4, 4, * * *); and
control means (53) for controlling the operation of the air flow changing means
(52) based on detection information detected by the detection means (51) and operation
information concerning the operation of the air conditioning apparatus,
wherein an operational air conditioning mode of the air conditioning apparatus is
15 selectively switched between a temperature uniformization mode in which temperature
distribution in the space to be air-conditioned (W) is uniformized, and a spot air
conditioning mode in which the surroundings of a human body (M) present in the space to
be air-conditioned (W) are intensively air-conditioned, the operational air conditioning
mode being switched automatically by the control means (53) or manually.
20
2. The air conditioning apparatus of Claim 1, wherein the operational air
conditioning mode is switched automatically by the control means (53), and
wherein the space to be air-conditioned (W) is divided into a plurality of areas, and

the operational air conditioning mode is set to the temperature uniformization mode when

[ )
n

it is detected by the detection means (51) that the percentage of the area with the presence
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5 3. The air conditioning apparatus of Claim 1, wherein the operational air

conditioning mode is switched automatically by the control means (53), and
wherein the operational air conditioning mode is switched to the temperature
uniformization mode when it is detected by the detection means (51) that the level of a
load applied to the overall space to be air-conditioned (W) is above a predetermined level,
10  while the operational air conditioning mode is switched to the spot air conditioning mode
when it is detected by the detection means (51) that the load level is below the

predetermined level.

4. The air conditioning apparatus of Claim 1, wherein the operational air

15 conditioning mode is continuously set to the temperature uniformization mode during a
predetermined time period subsequent to the start of air conditioning operation or the
switching of the operational air conditioning mode, and after the predetermined time
period has been elapsed, the control over the switching of the operational air conditioning

mode is carried out based on the detection information detected by the detection means

20 (51).

5. The air conditioning apparatus of Claim 1, wherein the switching of the

operational air conditioning mode is executed based on each time period of a day.

25 6. The air conditioning apparatus of Claim 1, wherein the control of air
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temperature that has been set in advance.

7. The air conditioning apparatus of Claim 6, wherein a recommendable set
temperature is used instead of the set temperature depending on the load level detected by

the detection means (51).

8. The air conditioning apparatus of Claim 1, wherein the detection means (51)
further comprises, in addition to the infrared sensor (15), a temperature and humidity

sensor (16) for detecting the temperature of an intake air taken into the inlet (3).

9. The air conditioning apparatus of Claim 8, wherein the infrared sensor (15) is
formed to detect the position of a human body in the space to be air-conditioned (W), and
wherein the temperature and humidity sensor (16) is formed to detect the

temperature of an intake air.

10. The air conditioning apparatus of Claim 9, wherein a plurality of the
temperature and humidity sensors (16) are provided so that each temperature and humidity
sensor (16) detects the temperature of an intake air from an associated one of the areas of
the space to be air-conditioned (W),

wherein the radiation temperature from each of the areas detected by the infrared
sensor (15) and the intake air temperature from each of the areas detected by the associated
one of the temperature and humidity sensors (16, 16, + « +) are each assigned a

predetermined weight and are summed to determine the measurement temperature of each
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11. The air conditioning apparatus of Claim 1, wherein the air flow changing means

(52) comprises: an air quantity distribution mechanism (10) for changing the ratio of

distribution of air quantities discharged from the outlets (4, 4, * » ¢); a first flap (12) for

10 changing the lateral discharge direction of an air flow discharged from the associated outlet

(4); and a second flap (13) for changing the longitudinal discharge direction of the air flow
discharged from the associated outlet (4), and

wherein the air quantity distribution mechanism (10), the first flap (12) and the

second flap (13) associated with each of the outlets (4, 4, « « *) are formed so that they are

15 operable independently and separately from their counterparts.

12. The air conditioning apparatus of Claim 1, wherein the air flow changing means

(52) comprises: an air quantity distribution mechanism (10) for changing the ratio of

distribution of air quantities discharged from the outlets (4, 4, « + *); a first flap (12) for

20  changing the lateral discharge direction of an air flow discharged from the associated outlet

(4); and a second flap (13) for changing the longitudinal discharge direction of the air flow
discharged from the associated outlet (4),

wherein the air quantity distribution mechanism (10) and the first flap (12)

associated with each of the outlets (4, 4, » » + ) are formed so that they are operable

25 independently and separately from their counterparts, and
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wherein the second flap (13) associated with each the outlets (4, 4, + * « ) is formed

to operate together with its counterpart.

13. The air conditioning apparatus of Claim 11 or 12, wherein the air quantity
distribution mechanism (10) and the first flap (12) are each provided in an upstream region
of a discharge duct (14) continuous with the outlet (4), and

wherein a driving mechanism (29) for the air quantity distribution mechanism (10)
and a driving mechanism (30) for the first flap (12) are provided at respective longitudinal

ends of the discharge duct (14).

14. The air conditioning apparatus of Claim 13, wherein the air quantity
distribution mechanism (10) comprises a distribution shutter (11) attached so that the
shutter (11) is allowed to assume a position adjacent to a side wall of the discharge duct
(14) extending in a longitudinal direction thereof, and to tilt toward an inward region of the
discharge duct (14), and

wherein the distribution shutter (11) is formed to assume a position adjacent to the
longitudinally extending side wall of the discharge duct (14) when the area of an opening
of the discharge duct (14) is increased, and to assume a position at an upstream side region

of the discharge duct (14) when the area of the opening is reduced.



