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*TECHNI CAL FI ELD The present invention [el ates to an air conditioning
apparatus that is provided with: an inlet |ocated at the center of the
bottom face of an indoor unit; and a plurality of elongated rectangul ar
Qutlets located to surround the periphery of the inlet, i
installed such that the indoor unit is enbedded in or nﬂjm‘ﬁmmﬂmwlﬁb l'ing.
BACKGROUND ART For exanple, in orpESCRIPPION de air co a
relatively large space to be to 15 air-conditioned such as *§%8#3bp, a
restaurant or an office in a building, an indoor unit of the type enbedded
inaceiling or of the type hung froma ceiling has heretofore generally
been dis i ~n above the space to be air-conditioned.
In provFgﬁigqg?prggﬁgpﬁﬁd%?hgﬁggﬁgﬁch a | arge space tﬁ ﬂ i itioned
using an 20 25 indoor unit of the type enbedded in a w mmmwmmmmmr t he type
hung froma ceiling, air flows have conventionally been diggharged

uni form'¥ fromrespective outlets of the indoor unit wthout giving any

t hought s EGHhHGAbdﬁEliloning requi rement such as distribution of heat |oad
or distribution of people within the space to be air-conditioned. This has
been causi ng, THeopresens imyestiorarefatestb amairtanditienjngrappanats vizat iigprovidsd @ctwr i n
the space to be air conditioned to create an area inferior in confort

acconmpandrethiat lobated at theresier aneiehibottani Fidecst hmaidodn ualte andvat platdlity e
presence of a person is air-conditioned as with an area with the presence

of a perggfhatdiNfbcinkulhr B0QLH$6caRidOfR) ﬁfﬁ&uh@ﬁh@@@l@@%rf%@%ﬁé Yitdtl QR tFat!igai red
of needl e

because of The execltion unnecessary an ss air conditioning as a

result o2l ovch By SROUBLE R VBNRBUN 19 AD B GG LT Oni g appar atus

under a predetermned condition even ough ad distribution in
t he ace to be air-conditioned varies with tinme depending on criteria such
as season, tinme of day and the nunber of people present in a room 5

Proposeqégglg%ugn to these prior-art problens include: a technique in
whi ch di eat load or distribution of people in a space to be

air-conditioned, for exanple, is detected, and based on the detected
i nf or mati on, ¥%eexamiieadn efdesto prayideaair spndivionsng &0 a aelativedylares snigh tale out | et
of an indoor unit, e.g., quantity of air discharge, tenperature of air
di schar gair-comalitbaried puelf asd shagi, 8 c¢staugant or anlioffestin @rbugflingj an widgsehenigefthes to
appropriately controlled, thus performng air conditioning that achieves
confort type arhbhedded in a ceiling or of the type hung from a ceiling has heretofore generally been
15 disposed at a ceiling located above the space to be air-conditioned.
In providing air conditioning to such a large space to be air-conditioned using an
indoor unit of the type embedded in a ceiling or of the type hung from a ceiling, air flows
have conventionally been discharged uniformly from respective outlets of the indoor unit
without giving any thoughts to air conditioning requirement such as distribution of heat
20 load or distribution of people within the space to be air-conditioned. This has been
causing, for example, a problem that temperature variations occur in the space to be air-
conditioned to create an area inferior in comfort accompanied with draftiness, another
problem that an area without the presence of a person is air-conditioned as with an area

with the presence of a person, and still another problem that energy conservation is

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



times and acconpli shes outstandi ng energy conservation (see Japanese

Unexam ned Pat ent Publication No. 5-203244 and Japanese Unexam ned Patent
Publ i cati on No. 5-306829, for exanple); and another technique in which an
i.nfrared sensor is used as a neans for detecting, for exanple, distribution
of heat | oad (see Japanese Unexam ned Patent 15 Publication No. 5-20659,

for exanple). -SOLUTI ON However, although the proposed prior-art techniques
descr i bedbfalferv exaagpleyeilivai owmitx anpdie sosdigonihg appirawal undet Aoprgldtertntngay ovi de
necessary functionality and make the 20 expected effects obtai nable, the

t echni calcodiligioh @eer BoukheheRdat 36 AISkibhticH RNMBBpeaoYe diRtodd@RIred tvafies and
therefore, the fact is that the above-described techni ques are not yet

brought i : i €.... AC i ! #
practice ‘%&lpttlﬁg’ag Sﬁ(gh%gic?rft@g%%%c%%%a%%n eéaggtjﬁ1 & Iaﬁéﬁg%g%ﬂga?gngp‘%%t ed
as soon as s]oos.si ble In addition, a control node suitable for achi evenent of
the conf AFEeB¥N&i"PO”%ndi ti oni ng and energy 2, conservation is |ikew se
dermanded. 3 Hence, the object of the present invention is to achieve
both of conf orfropesgd esedutipns donthesey afipoArt wrehlemseinglydeop tgehraque dbrvdiieh oni ng
apparatus including: a detection neans for detecting, for exanple, a heat

| oad; an dastribdticmmof heat dpady onelastrsbution afhpeogienm @ spacshtar be awrdosditione, far

di scharged air flow, and a control nmeans for the air flow changing 5 neans,
by provi dxagpkaéndatetediesd bgedisnithe deteeted npoanaivnalthecclamgttdriet ioftancaif or m
to pronote the practical use thereof and by providing a control node of air

condi ti orfidiwg (ﬁééhﬁx%@dj thfd?;?hiz{ipbﬁt\l’é?n@fnhn ahdSA MM, te ANGUERNAY GF &iPNEShYAL] ON.
DI SCLOSURE OF | NVENTION to The present invention enploys the foll ow ng

arr ang_em?&hﬁer%ré P! ?r”&@él?agéee v%RJcHg!d%”a‘%r Hg,_cﬁzi}ge AW Re GG Of 'aHe&%s&{a%:' . A
first i nvention is directedto an &ir condi tioni ng apparatus inc ing: an
i ndoor, panel 2 that is .di.sposed at the bottqm side, g .ceilin 0] dis
or ovi ot PR Tgfel kool AR CPes il o ORI Rl By SRes itoron flar1 5
surrounding the periphery of the inlet 3; 15 detection ns 51 including
an | nf r arBEFs R @EromBl ey olfsieadifg REFTEY BNSERVHIOD (3 JRARpt dpipR e datent
tenperature, of an_object in a space to be. air-conditioned W air flow
changi ng fiBligasios Nag. o%'ZWQﬁgai"ﬂdaRa(’?ésecﬂa‘?"éE’c"éqdi Ratent PyblicgionyNo. $13988¢8-dehar ged
fromeach of the outlets 4, 4, ; and control means 53 for controlling the
oper at i orfxafplehieand pnotheintechriave iy Whieth ansifipepdesensar iepsedtdsom meadripat i on
detected by the detection neans 51 and operation 20 information concerning
t he oper aketestingyf farhexamplec dmtiiipuitioni nf) heppdoat (see Fapanéser bnexamiaed Patent
operational air conditioning node of the air conditioning apparatus is

sel ects véuplicibt Nbefh2beiovdarexamplerper at ure uni form zati on node in which
tenperature distribution in the space to be air-conditioned Wis

uni form zed, and a spot air conditioning node in which the surroundi ngs of
a human body M present in the space to be air-conditioned Ware

-SOLUTION-
However, although the proposed prior-art techniques described above as well-
known examples are theoretically thought to provide necessary functionality and make the
20 expected effects obtainable, the technical disclosures thereof are not implementable or not
realistic, and therefore, the fact is that the above-described techniques are not yet brought
into practical use. Accordingly, there is a strong demand that practice of the above-
described techniques be established and implemented as soon as possible In addition, a
control mode suitable for achievement of the comfort of air conditioning and energy

25 conservation is likewise demanded.



25 intensively air-conditioned, and the operational air conditioning node
i s» switched d automatically by the control nmeans 53 or manually. In a
second invention based on the first invention, the operational air
conditioning node is switched automatically by the control neans 53.
Furthernore, the space to be air conditioned Wis divided into a plurality
of areas, and the operational air conditioning 5 node is set to the

t enper at ur e urfiiénoe, nthe abjectnofithel presdig nviehtiors isdetaeltitedbdily of hemftet act énergyreans
51 that the percentage of the area with the presence of a human body Mto

the pl ur abhietvatfonatiGtheiuSe 8PAYAr SorfiRSR LApParRek ineMeing: Mhéte&idnhBeans for
operational air conditioning node is set to the spot air conditioning node

wh it d j 1 t i I
the pr ea RS EhECSeBiPERs ARaP AL Thl R BoR chiBne ARaROTGTBhlmg hde! oW
invention, the .operatiaonal ai,r .canditionin de is i,t ched, aut pnat i cal |
by the. cOMBTRRGAC s O air A o8 RCauT bk 45 e E Dol R ot
is switched to the tenperature uniform zation npde en it is detected by

wh
the det eci$a9h heRFVIGNE weaeh of plese avgaps ia more dmglemspiavlsgand reaheiGiRIMaig
space to be airconditioned Wis above a predeterm ned |evel, while the
oper at i orpapmafer the qmakiticalonsenthersotl @and Byi progidingc hedntrad mhde 9fair eanditioning
conditioning node when it is detected by the detection nmeans 51 that the
| oad | evablitatde fielimprovamentrofdemértrambehetggv@nservatioa. f ourth i nventi on based on
the first, second or third invention, the operational air conditioning node
is continuously set to the tenperature uniform zation node during a
predeterm ned tine period subsequent to the start of air conditioning

operatio ?QII@@@V‘%*E | f the operational air conditioning node, and
after thgjlg)g“ eterm ne \?}?Nrrgg%lgs been el apsed, the control over the
switching of t ti ai ndiLi oni i rej ed on
the bl ecti on 1t SRaT SRRl beloE b BT RS irdeiicll 4 SrpRMlenfBRC]
i nvention Iogsed otlr]; t@e Hrst, segond or third invention) the switching of
the oper aPlU5RAT tohp aRoyseress disd REP i s executed based on each tine period
of a day. 25 In a sixth invention based on the first, secqnd, thi r%, fourth
or fifth i nverfifGH, nyenion Is iecsed roopm gy C&Pﬁltleawampparﬁwﬁgn@a%asi §1, indgor
carried out based on the tenperature of radiation emtted froman object in
a predet dep¢lnethahiscdispased pt the bademsidecpfin/cailing Sdbtasd s providsdeitloan indgtd a set
tenperature that has been set in advance. In a seventh invention based on
t he si xt hanid nventalignof eutleecdryencatetengdarlys sureoypdingtthe eenipherns efithensleedd of
the set tenperature depending on the |oad | evel detected by the detection
means151.deteatiam nehghs hinclwd@ipt dndnfrixad genson 15 Ifie detacting ase cadiwdionttémpetatuteour t h,
fifth, sixth or seventh

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 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
20  information concerning the operation of the air conditioning apparatus. Furthermore, an
operational air conditioning mode of the air conditioning apparatus is 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

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



invention, the detection neans 51 further includes, in addition to the
infrared sensor 15, a tenperature and hum dity sensor 16 for detecting the
tenperature of an intake air taken to into the inlet 3. In a ninth
i.nvention based on the eighth invention, the infrared sensor 15 is forned
to detect the position of a human body in the space to be air-conditioned
W and the tenperature and hum dity sensor 16 is fornmed to detect the

t enper at Wgordtically byhalkentdlimeahf 53 of fahlullynvent i on based on the ninth
invention, a plurality of the tenperature and 15 hum dity sensors 16 are

provided so thgat, &aghy {?@%ﬁfnaﬁa‘é&?oﬁ% ﬁ‘l‘éf”in@ieﬁt}’o(gé ?rﬂséﬁegégﬂgleéire%rﬁiitﬁ&ﬁn

t enperature of an intake alr froman assocli ated one o e areas of the

space to be airc i tioned. ur.t her e, 1 radi;ation tenperature. from
chch of  rREeTs i o ABDER oy BHAM IR Bielioh SRBIR. IR abitk 2as B
tenperature fromeach of the areas deteg¢ted by the associ ated one of the

t enper at LﬁoedlalﬁaedqMﬁilaidwd%dew&%naspa}%ﬂtnef areas, Angd tag ORCRLENA] rAdly cepaptpning
predeterm ned weight and are sunmed to determ ne the measurenment

t enper &t unedeos sehtththsftemperature asiformizaiipgi mpdmwhehs ndetghted ysthgraietsation o t he
radi ati on tenperature and the intake air tenperature are nmade such that the
wei ght asséapnesi that tHeepdrodngdge i the taegpwithithe presence rafre hs®@an ibody M to the
tenperature uniform zati on node, and the wei ght assigned to the radiation

t enper at Wigraliy bNEre@Afesbove af predepfingd TeveDNohitel MBI dpSratiBAA AP codiilitdshing

el eventh i nvention based on the first, second, third, fourth, fifth, sixth,
6 sevent J i i ; ; i QR it i L i ns 52
el udes: " B o o o B e St
of distrifpution g ntiti | S d fromthe outlets 4, 4, ;a
first f|&gﬂfEQngé%%§H§ﬁﬁgwﬁhépﬁgﬁgbi Qﬁ%?@harge direction of an air flow
di scharged fr t he associated outlet 4; .and a second flap 13 foy .5.
Changithg t he | i RERTRGTCH GEHa PRt i dPTHOBs e bRt g ed
fromthe associated outlet 4, Furthernore, the_ air quantity distribution
mechani sinads isswached antomatigally by thejcoeol sreaphed 1 Faghermore; dhconerationgh aih each
of the outlets 4, 4,  are forned so that they are operabl e i ndependently
and separ@néitipnmggnedensisyitelndriodhg tempsratyng unifpirpizaticn madewhenit ideredtedn t he
first, second, third, fourth, fifth, sixth, seventh, 1o eighth, ninth or

t ent h i nvbanthie aletectibie nzeans £1 that chealeyiehef anbzadsapplited tocthedwsrallaspaeg to beaint i ty

di stribution nmechanism 10 for changing the ratio of distribution of air
quant i t i esndit®atdhngstbbvoaptddetenuinke teveld while the operationbl fit céditponlis mode
changing the | ateral discharge direction of an air flow discharged fromthe

associat g6l s@uEhedtto 4he REaiR cERTGIHInG hidde hdeh @fis abrasted B%tﬁem%téc‘ﬂ_aﬁl infeddd SAl
di scharge direction of the air flow discharged fromthe associ ated outl et

4. 15 FurhiehfTal level'® bRlot e RideleYmBe§ fdvkiout i on mechani sm 10 and the first
flap 12 associated with each of the outlets 4, 4, are formed so that

e e, one L PISHEORERIARB0S00 SLal {4 eI RLRAGES
vt SRR RBAE S BT AR R gt b e
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



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 upstreamregion of a discharge duct 14 continuous with the outlet 4
Furthernore, a driving nechanism 29 for the air quantity distribution
mechani sm 10 and a driving nmechanism 30 for the first flap 12 are provided
at respective longitudinal ends of the discharge duct 14. 25 In a

f our t eentdonirolvemiir ednditismdg &aﬁ)etchg it Ruricd et Ibasgdventhieo@mpefaeuraiof redigivni ty

di stribution nechanism 10 i ncludes a distribution shutter 11 attached so

that the hutd @omldn bed! ihQGdddiOrnAsst e WHIASTstdeRRtead2GE MeteeQotmehsie wal |
of the discharge duct 14 extending in a longitudinal direction thereof, and

to tilt t i j i arge duct 14. Furthernore, the
distri butéliggﬁ&sj%g%ettée@qiﬂf%ﬁ?ﬂo@?rggéqstbepgls%ﬁr@aa position adjacent to the 5
Iongitudinallﬁ extendiFg.side m%ll of the di scharge duct 14 whe he area
of an openi ng 1Bf 2t FYSHUP SENERLRD fased 94 e Xy dNERUON o7 drefRmaen aet
position at an upstream side region of the discharge duct 14 when the area
of thes opempergtureisfused instead ofthecset temperaturpedepensing on thedogst lexelrdetactpddit i on
achieves the followng effects by enploying the above descri bed

ar r angenehe detedtin meanoStli ng to the first invention, the operational air
conditioning node of the air conditioning apparatus is selectively sw tched
bet ween t he t dApReRht @vemidnasdzéd thefirsffoskeond) thifd, €durthe ARa dkthrof seventh
distribution in the space to be air-conditioned Wis 15 uniform zed, and

the spot jadntioR Nk deRBiSHImMEREesT furihr H&!lu‘dgﬁ, i HdiAON Y 1HESnPired sbidgR s ody M

present in the space to be air-conditioned Ware intensively

aut omat i CarPyEiye FRENARRIBORNE LR ACRETE [l TR hbug b GREE o

in a sjtuatipn. re people are present evenly in the space to be
air-cg%dﬂ 0&ﬁ%ﬁm$§'air conditioning is performed in the tenperature 20

uni form zation node, .thus obtaining a cqonfortably air-conditioned state in
all the areas 1@ uHh igysatian basedende igbumyeioaqthavnieed aesor Fsdoamediat i on
where people are scattered in the space to be air-conditioned W air
condi t i oriP riigtect theepesitioreal prhuman Bomst ingthe spaprite bemirrepndisioncd IV apdthg vel y
air condition the surroundings of the people, thus making it possible to
ensur e t Hemperatuge anddiunziditysenserckéds faroed ey detegt theviempgrasureiofran ingake air.
conditioning is not provided to a region w thout the 8 presence of a
person, i.e., Inagdithssveatidn hastl @hithe pinth meetidn @ plungity of tietteppeaiudesnd whi ch
i nproves energy conservation, for exanple, thus achieving both of the
conford diunddity 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. Furthermore, 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

20 predetermined weight and are summed to determine the measurement temperature of each

of the areas. In addition, the weight assignment to the radiation temperature and the intake

air temperature are made such that the weight assigned to the intake air temperature is

increased in the temperature uniformization mode, and the weight assigned to the radiation

temperature is increased in the spot air conditioning mode

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



conditioning and energy conservation. Further, the first invention has an
advantage that when the switching of the 5 operational air conditioning
node is automatically performed by the control nmeans 53, no conplicated
mani pul ation is required, thus carrying out operational control of the air
conditioning apparatus with ease. Furthernore, the first invention has
anot her advant age that when the switching of the operational air

condi t i ordengnhtioeghth,Snipgy drotenshdinvemion) thy airafl@e chazivd meatis E trcludesnjanysr t o
the confort of air conditioning in the space to be air-conditioned W not

only aChicﬁl‘éﬁﬁty%ﬂﬁgﬂti&lpﬂéa’fa}ﬁ?sﬁﬂ o0 f&n&aﬁgﬁé Ohd radlofaligAbRRM St &u@d_’ntiii@@r ove
the confort by reflecting his or her own preference in the swtching of the

operatio i it 1 Qn de. .(B). Ac | J i [ on,
PPeT el ¢ Mchfided 1R BMRY 4TROC | Pl AR 347 |%'%“%')§§tﬁﬁée% | pRstER,

uni que eff.ect.s afre obtained., 15 In this invention direcgted to,the. ai

condi 1 orfirgiap b fadivh atwhaeed fandheaBra Cllet kSR Saeahd RS Hder i s
swi tched automatically by the contro] neans 53, the_space to be

ai r - cohdi ¥Regieg e @nalitw%epéddasmaég% dineetioq jof yther aig, B | digehargede figpeth i onal
air conditioning node is set to the tenperature uniform zation node when it
i s det ectassbdinted butletidt duirthermoreathe af uamtity distebysmmoeenhaniemck, thecfirat flap wi t h
the presence of a human body Mto the 20 plurality of areas is above a

pr edet er mingd thesedond \flabl18 dsberiapdnvithieactabdf tiefouderddy, 4j ont ag: fobded ssthaet to
the spot air conditioning node when it is detected by the detection neans

51 that tihgy HRLPEMAbRIMRIpEndRfPINS ftPamicpbRbRtRINESnt@Y#ts. Therefore, during
air conditioning perforned in the tenperature uniform zation node, the

tenperatures of, £ (il [HehddbAbd 8h SRSHAE Setiia! B ﬁhtgﬁfrﬁ,' SiQ, Sdventhne

people 25 present in the plurality of aréas to enjo y’ confortable air

condi t i oni A t , ri . al ngy tioni pe ed in
the spbr SR b nssh, BEA ngH el fyeFR P4 Lo BReESEE B e
body Mwhj.ch.is to he air-condjtioned is.intensively air-conditloped,,kthus
obt i ni n i HEUEPEHEntS 1157 changing Barlg oS RtIGmaS airgpaglies distharetre
since needless aif conditioninhg is not provided tlo the area without the 5
presence HM heeutets by * v adHEl Rp 12olos ehangingotie iaterahdissharge disctien afpn e,

t hus achi eving both of the confort of air conditioning and energy

conser vatdiofowrlischaegeddiam the assecipted qudlecdnengye smonsirfgapal%ﬁormangmaéhe
presence of a human body Mis enployed as the criterion for switching the
oper at i orlahgitidinat disghargeminectiorodethet die flowi dis¢harggdofromitbe mespeiatedinowtet dar r i ed
out based on whether or not there is the necessity for to air conditioning,
and t s Hirtheamoreethexqie qhadity ldatributien anechanismof0 and tleofidt flapri2nasavialekner gy
conservation will be further inproved. (C) According to the third

i nvent i onyith Bachdshithé ontldto 41 e €f hircfofmé&rio fhaf tHay iafe bfgable 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



section (A), the follow ng unique effects are obtained. In this invention
divected to the air conditioning apparatus in which the operational 15 air
conditioning node is switched automatically by the control nmeans 53, the
aperational air conditioning node is switched to the tenperature

uni form zati on node when it is detected by the detection nmeans 51 that the
| evel of a load applied to the overall space to be air-conditioned Wis
above a pligdedtemineddnisevEl incidies e dishébutipe shitiepnadlattachied Gonkkt theoshutter ibde i s
switched to the spot air conditioning node when it is detected by the

det ecti 0 2o WBRARS1sSImE AoskiBR AR E YA a6t i difthus erlal of Eliifihng eve!

Therefore, if the load level in the overall space to be air-conditioned W

i s above . . 1] { oCitp ¢l e ' . Qr t the
t erper at P& IO ERATREGTRARH huS, and o ohlard SERal i FRhe ARTRAESGFL,
decreased, air conditioning is carried .out in the tenperature,.

i T o o otrthegTeTe. i st Ghufoerspiiiey TS Kraied h SSwredbics ianagiagentg the

out standi ng confort On the other hand, air conditioning is carried out in

t he spdbt langitudinaliyextendingrsifensalbof therdigsharge dustdhdevhenhe gecaf ap gpenispate to
be air-conditioned Wis below the predetermned level, i.e., if a demand
for an inhedschagé dectdasie immreaded; rand se assumend yositihm dteampepsaieam sidefregon of
specified region such as a region with the presence of a |lot of people is
greater tthedisehadgedunt 14 WheAfthd 4164 6PthE opénitieis reged.i n the tenperature of the
overall space to 5 be air-conditioned W Accordingly, the imed ate demand
is satisfied to obtain an outstanding confort, and at the sanme tine, air
conditioning is not provided to the region in which there is alittle

necessity for i WLh@n.ng, thus pronoting energy conservation, for
exanpl e, and a?ﬁe%t\%;aﬁg*‘;ﬁ*&t?ﬂ{ of the confort of air conditioning and energy

conservation tp (D) According to.the fourth.inveatjon, in,addition to the
effecﬁos set foﬂl%pgeﬁerﬁh@v%"él gi %ﬁ%’éevfﬁ)d}e ?‘Elg"“&?g (egé,ces?We efngfqy&% iy Vﬁhe
effects aje gbtained. In this invention, the operational air conditioning
nmode is §r1950 SEFANSEMEBES t 0 the tenperature uniform zation node during a
predeterm ned tine period subsequent to the start of air conditionin
operation or t(e Acgording tythsr fisshnvepian theopparatignal 2issanditioning gnods crﬁsg%, and
after the predetermned tine period has been el apsed, the control over the
swi t chi ngpito¢onditioninserrparateals sglectivaiy dwitthedi betverndde itempesgtpiecuhiformizetieed on
the detection informati on detected by the detection neans 51. Therefore,
until thenpdeedrt whivhnexingeraterepdistrahtion &l dlps expace te. be want¢dnditiveed p®f ds i onal
state of the air conditioning apparatus is stabilized to a certain extent,
ai r condidnifofRhizgd,] snd2theppbi air MEditidningembdaiewaictrthe Yinirbedings aifi ORumdge i n
whi ch the operation of each air flow changi ng neans 52, for exanpl e,

provi ded Hdaﬁtm ﬁé&@?irﬁﬂﬁ(’s{)w&éﬁa Befr-eoMditesiRarwi 516 imBgivly hirRoRUtibRIdS afd 4,
is rarely changed. After the operational state of the air conditioning

appar at U?h@ Qﬁerﬁﬁﬁﬁl sir eBhditidSig WddR i€ hited aGdhaAEally?y the BRI D93 0P
performed I n the spot
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

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



air conditioning node in which the operation of each air flow changing
means 52, for 25 exanple, is often changed Consequently, the air

condi tioning apparatus is stably operated, 11 which eventually pronotes
the stabilization of the air conditioning characteristic, and thus it can
be expected that the confort of air conditioning will be further inproved.
(E) According to the fifth invention, in addition to the effects set forth
in the sqmtsenos of A)persoB) i.ar néddjess tahé Wastelfudvdingonditionires &f deqirevided wibithai ned.
51n this invention, the switching of the operational air conditioning node

i s executiphrbasesheRy eacbrvhiide BEkAdpIef tisdahievingr b&k adtPihe, comten & air
restaurant is air-conditioned, air conditioning is carried out in the

t enper at %oﬁdi%@hi%%raga%ﬁ%.g?&r[mgﬁﬁ{ meal time during which the nunber of
nd a h&at [oa

guests is large applied froma kitchen is high, because at
this tinme periyd,there s, a great demand,that c ont be ensured b
uniformy air I‘?ucgth(%ngﬁet hghi'ﬂ%"ﬁﬂré lbaﬁt?q' gd%ﬁng eo&‘g{ H@ePe@Faﬂ”f‘ cﬂn'g rthe
conditioning is carried. oyt in the spot, ajr conditioning node at tine

peri odd ARSEALOPRAT FRIMNtIQIiRE Mmpdeis auaqm%trfélly RO, Wd@e&emrﬁgnw OB Be
nunmber of guests is a few and a heat |oad applied fromthe kitchen is |ow,
because atomphicated t manpwetiorods required, thus scaciymgnoutt ppearatimil, conteol sefetheodir t he
restaurant where a guest is present be intensively air-conditioned in
consi der ajondifioningappdratuk withreaes.t and 15 energy conservation. In this
manner, air conditioning is carried out in accordance with the |oad | evel

that varies defgih@imreOthes@sinléffRnPRE aa6thef advadfige thdl WeheBrké J@ittHingessi bl e
to further inprove the confort of air conditioning and energy conservati on.

2y _ e cont o . ( 1 oI . h
(F) Accorgi i@ge SQ?I%P%(%E%&?]B?})C]?%’ %?Qg?er{d}nﬁg%inhﬁ’l% }acobﬁégg Vﬁrlfqor cgﬁégﬁé f%?)tgg.f; or

in the section , E), the to ts are
bt ai ned. . . St Co g P
oo 1 35 0 Sohh e, RSP 08 SV K0k S BhESROE N BT SRR SHRELLY |

a predeterm ned area.which i tected b he detection ns 51, .and a set
Fehper at (NS SHsAicn] coaiof R rodtrehetarEr diedhe PamERr el
that energy conservation wll be, inproved by avqQiding. the operation of the
ai r condi¥iNShPWY PEGSPIERGR laéhww%thqgrqf&bed%@rﬁwnéw%@%ﬁg@nws neacity in
reducing the actual load level in the space to be air-conditioned W and it
can 12 al so (e Asepedingip theatecomb inventien tin @fdisiop te dhrleffe@niseigionhl in the
i nproved by avoiding the operation of the air conditioning apparatus which
provi des setidm@\f thedplbowing apigué effecksare ebitariedg t he | oad | evel . (G According
to the seventh invention, in addition to the effects set forth in the

15 In this invention directed to the air conditioning apparatus in which the operational

| air conditioning mode is switched automatically by the control means 53, 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 it is detected by the detection
means S1 that the percentage of the area with the presence of a human body M to the
20  plurality of areas is above a predetermined level, while the operational air conditioning
mode is set to the spot air conditioning mode when it is detected by the detection means S1

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



5 section (F), the follow ng unique effects are obtained. In this

i nvention, a recomendabl e set t enperatyre is used instead of the set

t enperature depending on the |oad | evel” detected by the detection neans 51.
Therefore, when cooling operation is perfornmed, the set tenperature is
normal Iy set in accordance with the maxi num | oad applied during the day
time, and when heating to operation is perfornmed, the set tenperature is
set in accor dahe chevothér hidnd, decingraimcbaditdoripglpeddrmed inhthe apotl air c@ditioning
Accordingly, in performng cooling operation and heating operation, the

control Ghodd bn§Rhreh %hrlﬁe ﬁﬁﬂgé}ﬁ'etoy a'hﬁm‘ﬁﬁ'bf)ﬂﬁﬂfl QulchRagssk é?flc&}ﬂﬁ’tlcﬁf’eﬁ is
tenperature when the Ioad level is high, and 1s carried out based on the

reconmen r ul
R TR SR S L eﬁga A
i mprovi n ener gy. conservati cording to th th |nve tion, in
addi 11 on 106 SHAR tioR: euice dred ﬂ‘-ﬁ%PffkgqnﬂltPHH‘gs@c‘iqtdﬂg‘“g%e (& s are oy thquyhe ()
(F) or (G, the follow ng unique effects are obtained. In thls i nvention,
the det ed¥essACaimBuman bt Mo energk coRREEVatip ienshrerofor example, this pel¥iein ensor
15, a tenperature and hum dity sensor 16 for detecting the tenperature of
an i nt akéoploofitihe comkarhof ait condit®ningl astl egergThensefvatien. t he radi ati on
tenperature detected by the infrared sensor 15, for exanple, is corrected
using the tenmRithethéreOfindethe perakiftagd cﬁftﬁeaxe@t\mthyrteb@cb@ﬁpamtambsdﬁnﬂ

hum dity sensor 16, and the corrected value is enployed as the average

tenperat yg %nﬂ)‘loy‘e‘&eassE}iécgnt%ﬂox?%na's{?vitﬁmﬂg'thé %%ﬁthalTJlP%ondlh@mﬁg%@&H lthd y of
the average tenperature of the space to be air-conditioned 25" Wis inproved

conpar ed W&ng éﬁ‘%@Sd o Ge +J?ﬁed"1 @asgﬁiér?%ﬁtké’#&%tﬂf % Péﬁ@c%?sﬁ&%#’e

13 air- con 1t cu at ed on t val ue

infra dsenso 0 f alr d|t on|n apaci t carrled ut
basedqogn ¥he&os té?nég% %gn%g e I sexgscet% 149t y i rgoorf/ 4 néjllt A8 A (P and
it can be expected that ﬁ conservtlon inair condltlonlng wil | be
further i F‘gg\FgaseéY?é‘BPdY' 8 MBO%%ording to the ninth invention, in
addition to the effects set forthlnthe section ( the foll ow ng uni que

effects are oHfAisesqrding te ihe third, énventien. inraddition @ the effestsoset forth dnvths ned
to detect the position of a human body in the space to be air-conditioned
W and t Hpecti r ée foltoveingiunigne effacts aseableined6 is formed to detect the
tenperature of an intake air. to Therefore, since the infrared sensor 15 is
requi red to ddnebis imvention H’eecttudTmhb(aitwopdisibnngrapparhtus|inwbé:ﬂasthelgp@ﬁtional
information detected by the infrared sensor 15 can be perforned with ease

and t e cointsmditicys) mode inswiechad aotomatighlly by i ¢dntrell meangss, abke wpérhtidrag case
where the infrared sensor 15 detects, for exanple, both of the human body

posi ti on aandoddiiREAAIMER @i .ﬁiflfdhb&lttb(lﬂe iteiip&tetude LAEERMILtichNMo8& Mhehi #8s t he
required precision can be 15 ensured in detecting the tenperature

distri bUtdePé&tédrb? tﬂ@dEt’B&xJnos%‘aﬁé"stlhhét*?ﬁe 14vé o?fa 16 éﬁ)ﬁ@ﬂ“&f hé H(/ aﬁ‘%‘ Qho B the

t enperature and dity sensor 16 that 1s |ess éxpensive t he I nfrared

sensor 15 Dl o%eal wy@%geéab%&i&.%ﬁ&ﬁ@&éﬂ R B SR5ukn i camf?@nmg

Sensors

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



ensuring of accuracy in detection information and cost reduction are both
achi eved. (J) According to the tenth irmention, in addition to the effects
set forth in the 20 section (1), the foll owi ng unique effects are obtained.
In this invention, a plurality of the tenperature and hum dity sensors 16
are provided so that each tenperature and hum dity sensor 16 detects the
tenperature of an intake air from an associ ated one of the areas of the
space to dvadaioningonddd ifehebaiVlevahth theeovesdli spacotn beenipeoaditioredf Wombekheh of
the areas detected by the infrared sensor 15 and the 25 intake air

t enper at unhe ptddetBranrel 18Vel like iRk ABMal@ TR UnSHicRYive IRrASS BF Hedr&e ANBNI9fihd he

1-4 tenperature and humdity sensors 16, 16, are each assigned a
pr edet er i i red t A . e t t.ure of
Bach of (FOPYALE. 9% Bednas AR & n S8 e bl Sy e BB TP o APRBE 0

the intake air tenperature are nmade such that the wei geht SSi nI d to the
i ntake aifeighihana 8?‘@“‘? riaﬁd?cé%f’é%&fﬁﬁ"fﬁﬁé R BederesraiEe of e PYSRIRASE ton
node, and the wei ght assigned to the radiation tenperature is increased in
the spdt B pircendifioneshiMg Asersdinglyertbe dmanedigie dempnd dbsafisfiedniongbtpia an
performed in the tenperature uniform zation node, it is allowed to

el i m nat equtstandimgcanfostnandatsbe kdms time, @r caditoeningeid noy pmnided s thelregien érct i on
value that is detected by the infrared sensor 15 due to variations in the
rate of Ilwhigkakere adh dittlconecessitgfoo bir @ohditiafidg t thus piditotidigrene@ydichbarat g,
apparatus is controlled using the neasurenent tenperature obtained mainly

based on foheedafifplCam rachRURG" BbH %f?ﬁl‘ée%rﬁf&rphft fe é&ﬂﬂﬁ:fnﬁ{gﬂaﬁda%r%% be

humidity sensor 16, i.e., thé reliable tenperature that is unlikely
an unusuagong&(,ﬁﬁ)tni on value. On the other hand, when air conditioning is
performed 1n the spot air conditioning node, the air conditioning apparatus

the. A ati on Comeiile &S o€ BT Chink T AARR So 28 RS sl aipe e

condi tioning, thus. realjizin re conforfable air conditioning. (K) In the
air condi¥Ff Sr(gsl’a(gaé’?é¢h§hegf8gg‘i”’&ghﬁ“\:u8 e{l%gs aiePARed- i nvention, in addition
to the effects set forth in the sections (A, .(B), (©Q, (D, (]E), (F},, (9,
(H, (1) or 20lnths inyepsiopothepgerasionsl; At eonditiing mede iopRmiinHawsly sef torhe
invention based on the first, second, third, fourth, fifth, sixth, seventh,
ei ght h, riempprapire uaormizaticanmode duting agpreddterovneshtimgi pegiodesabssqaentite ther ned
to include: an air quantity distribution nechanism 10 for changing the

rati o of sarstofianutomitiofingiopemgtianior tthe switlssgarf gbe dpemnvbdlainwohditienidg 4,

; afirst flap 12 for changing the |ateral discharge 25 direction of an air

fl ow @ scohedeemdf 4ftsn th rakedmirtietime yeliod hhs baedl etapsel; ahéel cbhiagl dverfibe 15
changi ng the | ongitudinal discharge direction of the air flow di scharged

fromthe @ﬁﬁ:@m{gﬁéme%@}aﬁbnﬁ,aiﬁs%cﬁﬁm@ model a8 thriéd Gub bhdeBWn @R dBRishi sm
10, the first tlap 12 and the
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,



second flap 13 associated with each of the outlets 4, 4, are formed so
that they are operable independently and separately fromtheir
counterparts. 5 Therefore, the characteristic of an air flow di scharged
fromeach of the outlets 4, 4, can be mnutely controlled, and the
confort of air conditioning and energy conservation are further inproved
accordingly. (L) In the air conditioning apparatus according to the twelfth
i nvent i onyhithn ewdhthally gmomotes e sitibzdtion ofthd ar ténditioriie claeattérons, {nd)thuy B) ,
(9, (D, (B, (FH, (G, (H, (1} or (J), the to follow ng uni que effects

ar e obt aiinggh bel ptdiedthaheRbineitt BAGiLEormARidntR Will bs turtie eapdved.Ni rd, fourth,
fifth, sixth, seventh, eighth, ninth or tenth invention, the air flow

changi ng ”Ea“S(EE%%%]c%rd‘iﬁ?%g@?lhé ‘Piﬂjhnﬁxb&gfbh 0 adliitiof 4B the tefreBisSdet IO P The

i
mechani sm 10 fo ang eratio distribution of arr quantltlles

di scharged fro out l.et.s 4. . a fdrst f 2 for changing the

| at er al cﬁe%tb%:iréyt% OBM)eh}eifﬁ%o%?‘gé{‘quHF F{f‘?clt%%ecﬁ’lggﬁﬁ rged fromthe
associated outlet, 4; and a second flap 13 for changi ng the | ongitudinal

di scha¥ ge di reIBtthlé#PV&Pt‘?%éhea%W‘tofl’FWfdﬁ%EPfé?t&é@l $IF GPRARNINE WGHS BEECWER | et
4, and the air quantity distribution nmechanism 10 and the first flap 12
associ at édsed emheashdimeperiadeofaddyetkor £xample, wherr @ restaurand 1ssair-coraitianedyaiar e
oper abl e i ndependently and separately fromtheir counterparts; on the other
hand, theonéditionihgfisaqarried aa astheckempadtune whifemtikativh inbde atitmealtined durdng S
formed to operate together with its counterpart. Therefore, in the air

condi t i oRjKieh BRAMNMeH Of ArRRlifliange 4R 4 Rt Ra8%Bplied FYBRALKiIRAen {sBzh, because
characteristic of an air flow discharged from each of the outlets 4, 4,

can be m I 340]| : i u i | SLrd i i sm 10
and the fa?lr{él\t§ t?’f‘gg’@ﬁ‘fz’@ tTﬁ?s}P§5é‘Jig%p§%r§/%@ ?‘E{ebé%‘rfﬁorg% e'g%ﬂ‘} g.dll %c%ﬁ%ip?l?yoaﬂg and
ener gy, conses.vat i it . J: I t Lr
quant 1ty GRaEfbeife ERTEH T e te Bubldnr AR PIIEMET R ari S el ¢
each the outlets 4 ._are operated, together with thej.r counterparts,
For "examsodiRler e ptimpi eSS et P Beae, 56 B iCline REOHTERE: ne
associ ated .one of the outlets 4, 4, can be driven by using a single
driving sHtiFkéhe aym @qﬁfgmqsgﬁ, s Eeypgad b donck leeésfgorva? Fehes s dBng
flaps 13, 13, are driven by separate driving sources, for exanple, the
cost and bgepusertithgpe hmmp@&ds‘tti}/er@ﬂs ¢ demand theberdy theqienef hp pestanran vdwre de
reduced by the decrease in the nunber of the driving sources to be

provi ded,guskti ishpreseab lbe Snteosively | ar-cdngditionmed o exopsitierationt k€ bodnbbH combdrt and
condi tioning and energy conservation but also the pronotion of cost

r educts orentxyy doheeraationc dndhis hanhergaiappadidadnisg i @rrfdd ovdde acabirdugice ovithhibe
thirteenth invention, in addition to the effects set forth in the sections

(A), (B), loddevel fBat vdrtes,depénding &) eadi-ime (pediod 08 h,day Khusaklnyg, it pbssitleltd owi ng

uni que effects are obtained. In this invention based on the first, second,

third, faufhéhimbldvelhe &ﬂﬁh,of%ﬁ%HHihoniﬁ%gﬁd Bnergl BrBervhiedh h, el eventh, or
twelfth invention, the air quantity distribution nmechanism 15 10 and the

first flap 12 %‘)ﬁﬁ@fﬁ@ng{}?ﬁgg%&’tﬁ g%\geﬂuw?saqrmma#géﬂh% é}?ecgsgg%tzfgﬁﬁriﬂe[hgum

14 conti nuous a driving ani sm he arr
quantity distributi ani O.and.a drivi mechani.sm 30 for the first
flap 12 aﬁagxo&s(ggbjéggn(ge @soﬁéﬁmtéeefo%‘ﬁ@gﬁﬂﬂuﬁﬁﬁggﬁarse (gﬁaa' ‘%qe di scharge duct
14. . . : e . :
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 it can



Therefore, the air quantity distribution nechanism 10, the first flap 12
and the 2o driving mechani sns 29 and 3Q,thereof are compactly provided in
the region of the discharge duct 14 having a restricted space. As a result,
the i ndoor panel 2 can be reduced in thickness, i a, size. (N According
td the fourteenth invention, in addition to the effects set forth in the
section (M, the follow ng unique effects are obtained 25 In this invention
based on dl$tebe lkpdcesinthht theveomtfoamof diheomlitiorgugmill thg idipsdved thyt axanding 1ire
mechani sm 10 i ncludes a distribution shutter 11 attached so that the
shutter Igperdioal bowRdail QoAGELMTG app@atus! WhicAYirawidey ah AnafSeient Wphtitydlin t he
di scharge duct 14 extending in a longitudinal direction thereof, and to

tilt to i gion of the discharge duct 14. The distribution
shutter Vvalrfgu@ﬁg%qr@\r{r%rgq%\%?assune a position adjacent to the longitudinally 5

ext endi ng side | of. the .disch e duct .14 when t a of an.o i ng of
t he di scharge @%wfﬁ&?% Q Hl%%(%’z‘hg“‘é% O?’oma@gﬂ‘rf’é‘ tgr}&gff?&%ﬁetaﬁrtgdgﬁg%t ream
side region of the discharge ducf 14 when the area of the opening is
reducedl. SPRETEED tae folloning waausRifcgrarained t he di scharge duct 14 is
increased, i.e., when the quantity of air discharge is increased, the

di stri bution shuthisinventiens sumecommendablei sh temperatureés peagi tistead afhide set

di scharge duct 14 where the velocity of flowis low, so as to reduce draft

r esi st ancemperatiee dépentling odithd load lavelodeteshadt tyethe ddtectidnuseaanSiri ng air

gquantity with certainty and reduci ng noise due to a blown air. On the other

hand, when t heTiRpedie)9hah 8ol ¢ fhtidh$§;|§lﬁfcﬂ§ieﬂi,uﬁé setderhSeritQFEUS Absmdllyeset t he
quantity of air discharge is reduced, the distribution shutter 11 assunes a

POSi ti on gty LhRatRShAtRam %Q{‘ﬁnﬁﬁgiog&' a?ﬁléécf@uﬁﬁ.tﬁs gﬁ;ﬁggﬁg&‘é,ﬂan&ﬁhek h’ré%tig? a

suppressing, to the extent possib di st an air tlow

29! o Togeifiot s bt hd: O &8 ShabibrRRPT SAMAhTE AL il B3GR 9°

duct event condenhsa Fom occurring
at a portiog f the indoor.panel 2 .adjacent .to.the qutl et an .
cont an ndPPUR 1 h SEEUPTTHIE atosordREN P THRE ibe, SPerslioncie ety of
t he di sturbed. di scharge% aL.r .flow.thereto. 20 BRI EF, DESCR| PTI ON THE
DRAW NGS ReEgtion, jthe £/mitge)) Pélﬁér ¢ORAitIonng aPATHorS ATriedoPUtaRasedr OR JHIi 1¢F oni ng
apparatus according to a first enbodi nent of the present invention, as
vi eved f rigmperature whpeithedeadslepeldshizh, mdds garried gut based pp the repsmerdsdle shal
view of a principal portion of the indoor unit 18
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

25 W is improved compared with the case where the average temperature of the space to be



shown in FIG 1. FIG 3 is an oblique view of an indoor unit of an air
condi ti oni ng apparatus according to a &econd enbodi nent of the present
invention, as viewed fromthe inside of a room 5 FIG 4 is an enlarged
cross-sectional view of a principal portion of the indoor unit shown in
FFG 3. FIG 5 is a cross-sectional viewillustrating a first exenplary
structure of an air quantity distribution nmechanismprovided in an outl et
of an i ndis@bndifibhed W {8 cabculsedbased bhahe vilesvdétadted baltlongfitaled sensodWS\ViheVI

shown in FIG 5. to FIG 7 is a cross-sectional viewillustrating a second
exenpl ar yorftfdl Ut bif EconllitidRing Ealgabli@gﬂtchl_trbéddm&t bdsBAItdrOheTRbIagY SdMRFAVedRd i n
an outlet of an indoor unit. FIG 8 is a cross-sectional viewillustrating

third . . £ : . . . . e
gr ov: Eie d@?eﬁlﬁgirl]@gmp?%\{eﬂglbqgﬁab(ﬂ1tgg§r}cﬁltrcaﬂ%@%}xgeéf%djhﬁﬁ reh?rg 'cBfkelatigft i AP

In unit. I'S a schenati c di agram

illustrating.a.first thod for driving second flaps 15 provided in outlets
of an i n&?}?ﬁﬁ“‘tﬂ’ﬁ&wﬁlﬁ%ﬁﬂqﬁ ‘W&f%egéﬁ%ﬁglx- diagramillustrating a second

met hod for driving second flaps provided in qQutlets of an indgor unit. FIG
11 is3a flow Ehahgcordipg de the infih tineentippsin pddifionfio the efp@e selsfasth toter ol i n
a first exenplary operational control for an overall air conditioning

appar at usedtino I(Hyithejfelinwingdowquezffectsiate obi®gd. 12 is a flow chart illustrating
the latter half of the process of control in the first exenplary

oper ati onal comthioinvémtionathedvfar@t Iserssor 18 nfdiredd degea phpepaition afadluidinng an
indoor unit, FIG 13 is a flowchart illustrating the first half of the

process ghdy iihe Bpaderto deHBCenditibne® Ve naHdahy tmRE aliteORl eAalky SensdO16 RN
overall air conditioning apparatus including an indoor unit. 19 FIG 14

is a flo%c{prgartg dieéel:t‘{ﬁé [@ﬁﬂepgugetbqah%glggalipalf of the process of control in

t he second exenplary operational control for an overall air conditioning

appargtus inc i an. | QL. Uni 5 15. 1s. a. flow ehart, illustrating
t he fl;’ar st hal #IH g‘:‘eﬁ? eﬁrbregggslgfr%F 4 t(s:%nﬁf) T (Il}%l rnqulr?(ﬁltor 8et8<>:<e°n? reyhu(%aélrba(fd’lyonal

control for.an overall. air..conditionin par at.us i ncl udi_n n i ndoor, unit.
Fre 16 PO e PoRssnRi o e asion i€ W AE Biteped enon srin B e g
control in the third exenplary operational contrqgl_for an overﬁl air
condi t i oMiithgeas 3ad dbe,contel sygtemqaarbe; apcp siipplified compared with the case

where the infrared sensor 15 detects, for example, both of the human body position and
temperature distribution inside a room. At the same time, the required precision can be
15 ensured 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.
(J) 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

25 intake air temperature from each of the areas detected by the associated one of the



FIG 17 is a flow chart illustrating the first half of the process of
control in a fourth exenplary operati o(r]gl control for an overall air

condi tioni ng apparatus including an indoor unit. FIG 18 is a flow chart
i.llustrating the latter half of the process of control in the 15 fourth
exenpl ary operational control for an overall air conditioning apparatus
including an indoor unit. FIG 19 is a flow chart illustrating the first
hal f of ttempaameeasd bimoiiyt seastors 1616, i+f+t harexeanip bssigned pepradétemnahedcwaigho! f or
an overall air conditioning apparatus including an indoor um. 20 FIG 20

is a flownahamimdd toUrtdrAinelie ht@sirehbmteMpéat@é of BRhRITARESRaPf THOWEIAt i N
the fifth exenplary operational control for an overall air conditioning

e P IR BRIl By, By LG LIRS 2l
2012 L SR RSO She HBREL e o PEeBhl S B
conditioning is performed in a tenperatyre uniform zation node. FIG, .24 is
a schehatynonizatiemnimode, andrthe wetghh assigned te dhigradiagan tynpesatyes is dhcigased il g 5

spot air conditioning node. FIG 25 is a graph illustrating the
r el at i onshé ppdieirweaditioning medper at ure and reconmendabl e set tenperature
during cooling operation. FIG 26 is a graph illustrating the relationship

bet ween set t eTheesfatelimhearyir caciitionenpdabpeefosmed tie nixetediperaturd wmifogmizeddn ng
operation. to FIG 27 is a diagramillustrating an exenplary operation for

the aut onpéde il MowERNMo BimimgeOmBRAaRER FuRbibled RN RE Walsed yGan 48uditl @

diagramillustrating an exenplary setting of an operational air
condi ti onj : j i R Yl NG
CUT TrE TSVERT R bR dhiceleA Pl iiferdh shsFYs a8 (S e m TS

e A R S e L Y
FiR MO TR RN P S
S A el e and Kiidity Sensbr 161 i.6., Trelabis tmpesatare that ¥ unhkely 0 be
an unusual detection value. On the other hand, when air conditioning is performed in the
spot air conditioning mode, the air conditioning apparatus is controlled using the
15 measurement temperature obtained mainly based on the radiation temperature of a human
body that needs an intensive air conditioning, thus realizing more comfortable air
conditioning.
(K) In the air conditioning apparatus according to the eleventh invention, in
addition to the effects set forth in the sections (A), (B), (C), (D), (E), (F), (G), (H), (I) or
20 (J), the following unique effects are obtained.
In this invention based on the first, second, third, fourth, fifth, sixth, seventh,
eighth, ninth or tenth invention, the air flow changing means 52 is formed to include: 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 changing the lateral discharge

25  direction of an air flow discharged from the associated outlet 4; and a second flap 13 for



the inside of a room and has a basic structure simlar to a conventionally
known one. Specifically, the indoor unhg Z includes a rectangul ar boxlike
casing 1 enbedded in the 25 ceiling 50 so that the casing 1 is |ocated
above the ceiling 50; and a rectangul ar fl at-shaped 21 i ndoor panel 2
that is placed at an opening of a lower end of the casing 1 fromthe inside
of the room The indoor panel 2 is provided at its center with an inlet 3
fornmed byhandi®e tthadishgituding ndischardd directrh ofit thar gt ik dibhatdedetrom alie four
outlets 4, 4, that are fornmed by el ongated rectangul ar openings so as to
rect anguladdesr i RYAhridBe hitlBintdy dRRfhubioh AlchAHign $8CHe #5420H99 and the

substantially parallel to an associated outer edge of the 1 ndoor panel 2.

Furt her, CAs] LS. Rr.Owi d i i.nper .spa t endi romthe
et 3 ehORIRR I pabiiel L G gFtnd SR, SO0 GRS 8% PR O
centrifugal n is lqcated coaxially with the inlet 3, and a heat
exchangerOPSraLQ ‘P%@S?@Galﬁﬂ?‘ﬁéqpmaﬁb ropifheif SOHEeTRY s to 1o surround this.
Furthernore, a bell mouth 7 is provided at the suction side of the fan 6,
and a Xilter 9hgraforg, thachrgategstiq of @@ aifr Boyyldischersedh fromecach oétheutlers 4 He

ot her hand, provided upstreamof the outlet 4 is a discharge duct 14 having
an el ongat ec cands semitelgncoanrdleduand the tdonfha ofitairetontlitionings xahe neliengy
upward to forma downstream side region of the air passage 17. Provided in

the di scRenggvaliotarelfhrihecinprovedracddrdmgignt ity di stribution mechanism 10, a
first flap 12 and a second flap 13 that are described later. It should be

noted that t thﬂr{ tlﬂ%*@dnﬁ%ioqin%tz{rpb?r:dﬁds%c&‘ﬁﬁ@% kWi frivestion! iRRddldoNd

second flap 13 constitute an ™ ow changing neans 52" recited 1n the

betoen (RATOEEE R (AR fh R Bhoft B BPTC DA By BHIPRD) BN ID & 0PI Phey

constjtutes a "detection neans.2Q 51" recited in the clains. Located
adj acLQnt following UFAUE f ?césearaggfal@ “is a controller 18 (equivalent to
"control means 53" recited in_ the clsi ns) for %ontrollin ., upon receipt of
det ecti on i nf JRrfalSi GMeRtBnPINE Imitheatitsl sssaab third, fquid, 6%@6 apsthnseventht he
air quantity distribution nmechanism 10, first flap 12 and second flap 13 of
the air feighihdindhgr iyt prtiony theraiy flow ghanging meansiSe 4s formpd tasinskide; an air
configuration of each of the above-nentioned constituting 22 el enents

wi || be dpsetitysédribution mychaoist Y fertdhangiog th ratiquafrdisttijutDinsafraibquantities
Mechani sm 10 The air quantity distribution mechanism 10 serves to increase
or decr ealsharged dromnthet yuttets dndat ¥ <da Sestaflapeti2 o chaghing ke daaat dstlengout | et
4, thereby adjusting the ratio of 5 distribution of air quantities fromthe

out | efss 4lirebtion of arPgir SROMistHardddGom Thd Reseuigled butlbh s Aidra s8eand iﬂh?; 13 for
di stribution mechanism 10 includes right and left distribution shutters 11,

11 that ahendih®MheengitudiBdf edidcRfdd ditbctidifio?Nghe Ohir t MGy diiSGHARLAC AAHE tthed 4
adj acent to side wallsS thereof each extending in a longitudinal direction

o o SRR S M 0 4 AR5 WA B ARED TR 8 1
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

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



to configuration of the pair of distribution shutters 11, 11 is as shown in
FIGS. 5 and 6. Guide grooves 25 are forgped to extend vertically along the
side walls of the discharge duct 14, and one ends of the pair of
distribution shutters 11, 11 can be noved vertically al ong the guide
grooves 25 by engaging said one ends thereto. The other ends of the pair of
the distribution shutters 11, 11 are connected to a pair of racks 27, 27

t hat nes hrmhgdfmentgeanhiél&s the airvduaatityi disttibutien nescbamon dtbeshdotheafirsoiflap 129
(equivalent to "driving mechanism 29" recited in the claim, on both sides

of the gegfoci®ed WitR ehdhtthadloutléts ACH 1 0N drbebeafed Wbidthdr Rathstsik co@tedpbls gear 28
sandwi ched between the pair of racks 27, 27. Therefore, in the air quantity

di St 1§ DUl B AARL ST Ohe WRLH @éﬁﬁuse I OLBhAEK hi: B8ip@Bohdopl ther

a forwar reverse rectlon nmot or e paired rac 7, 27 20
hed 28 d it ti t
of the pil? ehfad3 57 58 YRy gglﬁgf%éﬁsﬂehér%{*%§°§@?re SRt on

shutters 11, 11 n verti aII ile changing their tllt angles sp.as to
i ncr edse °GMPa r\egsﬁletcaaew aﬁé wf Beputd dA: t onarednives bysspaategiiving

di scharge duct 14, thereby decrea5|ng or increasing the area of an opening
of the dissuleas, der eeacple, 4he 2ost\and istru¢iarab pempleyity o€ theofir cmeltmrmgwam@eatmjct 14
is increased by the air quantity 23 distribution nechanism 10 (i.e , when
the air qambtiréducedbydie decreabaingté humbéreofjihe diéving issuirtestrotbienowded, Mhicsh 11,

11 each assune a substantially upright position and retract toward the
associ at egaiedlaonaddly ohe t ivgpreiGgénar @etituebmicgh dfhbis ¢rditfoniiy tahe yee of

protrusion toward the center of the discharge duct 14. On the other and

when the c@HWdﬁgn%ﬁ?ﬁs&fheﬁ)r&hguﬁi SR ﬁ@ucgk!)ﬁtforl e'a§ cBﬁ‘(ﬂHGﬁg% Dpatdigs.ai r

quantlty distribution mechanism 10 (i.e., when the air quan |ty IS set at

“smal {'), the &@'A&gr@ﬁw {hQLi{uhgghtﬁ Wehﬁ‘&? n}édg éﬁm d;iiﬁ]*é SHRE 3B Rrih in the

substantlally i'ncreas pro ru5|on

5.02’???bbi‘s?%fp%ﬁkéh’aﬁ%sk?idﬂ)s@3&?}3@% o0 8000 07 wd PUowirk vy of

the di scharge duct .14, to Accordingly, by adopting the above-descri bed
conf i gur &PgH ar taiged he openi ng area of the discharge duct 14 is
increased, i.e., while the quantity of an air discharge is increased, each
di stribution dAdhiseinventiansbased iy ther figst.r wgprsh hirds Frard dihastah dsryenths
where the velocity of flowis low, thus, draft resistance caused by the

di st ri buteighth,gtintht tenth eleventh,cafumetfth innentising thqrémquianiityi distgbigtinmeniegtianism
certainty, and the noi se produced when an air is 1s sent is reduced. On the
ot her15shani®, andhthk dirsthidapo p2 larmgacarmavndéd frhen dpstcdaar ggictuatta drkchage ddeicht,
i.e., while the quantity of an air discharge is reduced, each dlstrlbutlon
shutter ZLbniisudab adedthatoutibed, pdta @iing hidehantgh 29 fof the g qliaathiadigebotied 14;
thus, the disturbance of an air flow at a region of the outlet 4 located at

the downsidAAANG M vl PElRAen BUGhr A firSt FIPPRY BRIRIA& MUCkpelfive
possi ble. This nmakes it posSible to obtain trenendous effects 20 such as

t he pfev%ﬁg@emglfenﬁ?Bﬁ'ﬁl@%?gché}geh e vicinity of the outlet 4, and the

prevention Of contam nation o e celllng surface due to the collision of

o ane T e het duafitfyd %n"%o"? isoSHR o repBfsEabrf, o8l U 22"

the corregs, ondln one of the ets t he 25 operations o he air
quant 3% y VAR MR SaeHEN 3t gigof frf Compagtly' Binides) otbe. Tegim oF the

|ndependently and separately, Besides, the operation of each air quantity
di st ri butdissharge 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

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



mechanism 10 is controlled by the after-nentioned controller 18 (the
configuration of which will be described |ater) based on detection
information fromthe after-nmentioned infrared sensor 15. 5 Meanwhile, as
descri bed above, each air quantity distribution nmechanism 10 includes the
di'stribution shutter 11 that tilts by using, as a supporting point, one end
t hereof | ocated adjacent to the associated side wall of the discharge duct
14 and novatHaaisi1@idchles didisedbution shottéht attashéthsgthadithetshdder 11nis atlowed on,
when the area of the opening is increased, each distribution shutter 11
assunmes PRk o ﬁé&’ii@:?%&‘jfa_cér@ the sSR! 3k %_Es@ﬁar@@'dbcpfuté?c?enﬁﬂxtgdi'nSQ har ge

duct 14 so as to ensure a wde opening in the vicinity of the center of the

duct wher he.vel oci i S..hi .n - r ' iHution
hut tor _ 1ppRRE Ekdch fbrebl 34 bl b o 3l elt B P R RLE B
duct 14. t he. ot.her, hand,. when the area of the opening is reduced, each
e quant 1B CHFLEHPE ShHER oS HaRPEh o oREe Sotop R Do g EE mahes
features that each distribution shutter 11 is placed at the upstreanmside
15 r egf orexsgndingeside vl Hf ghe dschargesducnd4 vhep thegige aben opereng of Gadissharget s
can be provided as described bel ow. The air quantity distribution nmechani sm
10 does ndict Hduinceeabed, landiia asfuine at fusitionral @h wpsireas side rdgoradiothe Winchargeed
enbodi ment so | ong as the above-described configurative and functi onal
f eat ures d@uce 1prdéh diathreal Bithe bpéring Wirédiiced.han the 20 af orenenti oned
enbodi ment, the structure shown in FIG 7 or the structure shown in FIG 8,
for exanpl e, C?ﬁbr@l%r@%leﬁ%ﬁéj%@ﬂg 518 T8 the2MRHARSe! RicE14 TNReRaSI HEl Wies Wi | |
be briefly described bel ow. e alr quantity distribution nmechanism 10
shown in < : W j i i rs 11,
lll_ih %ru‘r%l\%[gg I%g %?Orgl %ﬁg{gg qs fiRrdaBH, hd GishBLGiS skt %%E's%@%g fasélﬁféfoﬂ at

11 are eac roin a transverse directi

di sch e.duct. 14.at jts upstr.e eqi.pn, .Th istribution shutters, 11, 11
or o o Sl vedio e e discRardB BLGSA{MASE R vl SR 15 B, ST aS P shiesurid
therewith in the sa hase of the aforenentianed air antit

i ot 11 but FESnER, FARPL Y 16 GRGUIPR SRYtEsr 13, TRPeoying Hb d4pruty guh pertpinty

di stribution nechanism 10 shown in FIG 7, when the area of the opening is
i ncr eased®nd: IREURNE NPise due &ha by afrs On thejother hagd.yhsinibe PpERER arHnofalF acent
to the 5 associated side wall of the discharge duct 14 so as to ensure a

wi de openrdisgharge duse 14iiciedpesd, be-, theequaatityeef aif diseharggue redused,¢he Histributioni ty
of flowis high. On the other hand, when the area of the opening is
reduced, shathr 1 stsuniesta positiinudtttbe updtréam pldacegiombf theedisghmtgeedunt dddthusegi on
of the discharge duct 14. The air quantity distribution nechanism 10 shown
in Fl G Ssuppdssiflg o ahséxd@it @obsibleli the dishurbarea of Aubir owldt awietion @fiehecsrdlet Ber eof
tiltably pivoted at the upstreamside region of the discharge duct 14

| ocated adiaeeat theYoWnStrédntl Sidw@hd offthd diScHitgechint 38, Adcd rebdit, iBRGalloRRd to
distribution shutter 11 is driven and rotated by a notor 35 via gear 33 and

gear 34 fi@lereeRodshibre bl Sidifing INE pBitfonlbieite! ihodt hef B UldjonRCAN! SM
10 is allowed to selectively assunme a position, indicated by the solid |line
in FIG 8 f | r 0, I J: e

| ndi cat e BisFUnaREESREARR ST ROR ERuRipeRE bg SReBPBEREIRaIRRS B AR,
Also in the air, guantity distribution mechanism 10 shown in FIG 8, when
the area ‘gftu’t@tﬁ‘g d%ﬁ@ﬂﬁﬁ‘gxrﬂ"\”ﬁ@%@sed, the distribution shutter 11 assunes a
position adjacent to the side wall of the discharge duct 14 to ensure a

wi de 8pening in the vicinity of the center of the duct where the velocity
of flowis high; on the other hand, when the area of the 20 opening is
reduced, BREHDESCRIBTION OFIHEDRAWINGS| aced at the upstream si de region
of the discharge duct 14. (1-b) Configuration of First Flap 12 The first
flap 12 servesFid hd§ ustobligge va¢werafl adiisddoargé df necii oondifiordng aipparatuaw
that is 25 discharged fromthe outlet 4 to the inside of the roomafter
havi ng pagsbithg 1 ekt ehib®diment of the present invention, as viewed from the inside of a

room

25 FIG 2 is an enlarged cross-sectional view of a principal portion of the indoor unit



2C discharge duct 14. As shown in FIG 2, the first flap 12 is forned to
have a geonetry of a plate extending ahgng the cross-sectional shape of the
duct fromthe discharge duct 14 to the di scharge duct 14, and is supported
hy a supporting shaft 23 so as to be swingable with respect to the side
wal I s of the discharge duct 14 extending in the |ongitudinal direction 5
thereof. As shown in FIG 6, a plurality of the first flaps 12 are provided
in the dissewangEIGiuct 14 so as to be spaced a certain distance apart in the
| ongi tudinal direction thereof, and are each driven in a sw ngable

di rection by aplagotplis 3R domgie ‘(ﬁ’év@@f dn0inddlb? \ﬂhl‘i‘gof”ﬁrcgftim%o%mt%gmg ?@a}a‘?

the clains) via a link bar 24 that connects the fir | aps

ator ol ACRaRiegH AP o SO e B iyt b Bl PR e tei P

by having their tilt angles changed and are allowed to sw ng by havrng
their til'P°8ngl es increased and decreased conti nuousl y if necessary.
Furthernore, the first flaps 12, 12, are provided in the associated
outl ets 4, 4, FIG. 4fnen eplergedicoess-sestianpkviewrafta pringipg! portionf the indper unit
controlled separately and i ndependently, or together by the controller 18.
15 I n thishowenioBIGent, as descri bed above, the air quantity distribution
mechani sm 10 and the first flaps 12 are provided at the upstreamside

regi on of the FGs&hiargerodsicdctibhal CAEW | inukRrasingMat first Berplhdyeitnsttura b ah er
driving mechanism 29 for the air quantity distribution nmechanism 10 and the

dri ving RARAYIEMIGRIoh Hechiifer biciidcliPRPodier 8F fn REGYI iR at respective

| ongi tudi nhal énds of the discharge d 14. By enployling this arrangenent,
the 20 air qu 2, and driving
mechani sns 29%1?0%%(0?5%{1?}\1/?%&}t?ﬁennﬁ&%itﬂ%é%%?rvplag @%“r%‘?ﬁﬁe in the region
of the dischar uct 14 on whi tial. restrictions are

esul T ng. i - 0HG: £ A S Serimel Gepafus ik A hordt ooty Sy BB, 12
As shown in FIG 2, each second fIa 13 is forned by a band plate menber
havi ng 25uantity dissabution srechanism groxt eéwhﬁboutifaeﬁars@ée?rdm ap 13 is provided
at a downstreamside 27 region of the discharge duct 14 |ocated adjacent
to the outlet HG. Bsisa ¢rovitrciionad ajies illustiating adhindexempletyastgstureraf@nian of
an air flow by tilting around an upper edge thereof, and is allowed to

swi ng by duantityglistribgition mechargne piavisted s grrjoutied ofiercindeerathitcont | nuous| y if
necessary. 5 Each second flap 13 is provided in the associ ated one of the
outlets 4, 4, FIG, %9and sbematietiagchnf dlusatating o dirdt heetbat fordirivirapsecdd flags ,
a method for driving the flaps together and a nmethod for driving the flaps
separ & elprodd&@l mutieis\iah thdobsushown in FIG 9, in the nmethod for driving
the flaps together, the second flaps 13, 13, provided in the

correspondi ng F]Gt h9tis a4schématic d?arg?arﬁ(?lm\s%%lﬁ at RcERF heHddefor \ﬂ'r@rdgnk%rl)dmk' ng
menbers 32, , and the second flaps 13, 13, are driven by a

single rrqhggpfb]wdegongaeetgg nrla& or A Shown in FIG 10, in the nethod for

driving t aps separate e second flaps 13, 13, provided in the

correspondi n tlet. aLe, drr e t t or

cach noed. exoihls 9EiS e fionchert BEGaring KE %asizﬂgﬁfo?rﬁe?‘rsoa%ss%ﬁcrrti%l %5,

. I'f these rrefhods are dto each.other, the forner. .hod, t he
et hod f GRTIPIAEy ﬂ@ef?r@aﬁeowr%g & GBI din cong o PR A T8} indeg:

structure of the driving nechanismis sinple and
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



thus the cost thereof is reduced since the flaps can be driven by the
single notor 31. To the contrary, the ljgtter nethod, i.e., the nethod for
driving the flaps separately, is advantageous in that the |ongitudi nal

di scharge directions of air flows discharged fromthe outlets 4, 4, can be
separately and mnutely adjusted. 20 (1-d) Operational Relationship between
Constituting Elenents of Air flow changi ng neans 52 The present enbodi nent
proposes unite foll owi ng two configurations concerning the operati onal

rel ati onship between the air quantity distribution nechanism 10, first

flaps 12, and 1ecqads bl ffw tRark MRistaQRS el lafter RACHE el prbtQWos RaRedINgG theans
52. 25 In a first configuration, the air quantity distribution mechanisns

10, first p e | .aps i at ] : tive
out 1 et & feboptPSehiblary EReRBnTXSARY, birBB oI PEE QGGG b bIE HREREE
separateu%"(fccor ing to this operational configuration, the

char act er"dP¢WEUBE air flows discharged fromthe outlets 4, 4, can be

m nutely contrqlled, for exanple, with the air antity distribution
mechani sms 10, Fl@hil& s # dlogr ehast ilyatrating she Fbﬁﬁ ge/lf ﬁgﬂtwoe@ﬁpgwmw iyp third

condi tioning and energy conservation. In a second configuration, anong the
ai r quantexemplirs opératinnabeoniesd fierransyverallgir ¢anditoningaapparbisancudiag omcthdobaps
13, the air quantity distribution mechanisns 10 and first flaps 12
associ at aghitv t h t he respective outlets 4, 4, are formed so that they are
oper abl e i ndependently and separately, while the second flaps 13 associ at ed

with the respegid ¢ it @ M IcBAS iHustidting thePlaReORES 8 B (e8RS REontPIGRIAS Ng tO
this operational configuration, the characteristics of air flows discharged

from the \pi legl iondP Lol T Ut &le¥all 2R oM iti&Hn D ¥phd? iirfhﬂfﬁ?’ Mty
distribut?o%enéﬁﬂgﬁﬁéﬁgmfﬁ aﬂﬂnthel?#%st ?faps 12" T'%s?ﬁagugoﬁpar d wth
t he Cﬂpfﬁgﬁﬁﬁ%hﬂn in which the air quantity distribution nmechanisnms 10 and
the first aps 12 provided in the associated outlets 4, 4, are operated

t oget her, for l.Le, ,the 15 confart .of. air i tioning and ener
conservation Jﬁﬁﬁgglﬁﬁﬂ?WJ@ﬂ?'@Wﬂ“?ﬁ%ﬂﬁégﬁ 1¢ﬁ§8§p5§F“1 FOMﬂﬂﬂpan%ga in
the outlets 4, 4, .can be driven by a.single driving squrce. Therefore,
as conpareS8mplaryoperatienal eoniind fer anpyedlabnepnditioningiapparptys includipg apindpep by
separate driving sources, for exanple, the nunmber of the driving sources to
be provid®d. i s reduced, and the cost and structural conplexity thereof can
be accordingly reduced. That 20 is, the inprovenent in the confort of air
condi ti oni ng di6. dBds gyflavorbant vldustrating thedlatterchgdf ofithtei pcest of esntroladube i on
of the air conditioning apparatus are both achieved. (l-e) Configuration of
| nf r ared fSerls exerdfarihwpetationalr catrabfos an odérall siregudiviahmptapparatud éicbedingan neans
51" recited in the clains If the indoor unit Z has been provided at the
cei |l i ng Sfdodrheiti nfrared sensor 15 detects the 25 radiation tenperature of
an object such as a wall surface, floor surface or human body 29 inside

the room (eduipigl §9ts § PowsBRELIITuSrRMgahs 1iFRMifldrIRE Prollss B Cbh@sl ihh £

clains), outputs the detected tenperature to the controller 18 as a room

tenper at Ue';(gmpfﬁpygj o;?éﬁtri)%taﬂontrol 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



information on a high radiation tenperature region to the controller 18 as
information concerning the position of2 human body. The controller 18
utilizes these pieces of 5 information™as factors for controlling the air

fl ow changi ng neans 52. As shown in FIGS. 1 and 2, the infrared sensor 15
is provided at one of four to corners of an outer region of the indoor

panel 2, i.e., at a region of the indoor panel 2 |ocated between two of the
f our opennsidssa mfont.he outlets 4, 4, . In this case, according to the
present enbodi nent, the infrared sensor 15 is nmounted to the panel via a

scanni ng mechgnGsaB4Pa skhdntatRNAMrhA I HRLAS AOH dl‘xgccﬁﬂ%di'lﬁ{gei@tpie%rrﬁ’éd fody
tenperature in all the areas inside the roomw th the use of this single

i nfrared . . e noted that the scanning mechanism 20 is
f or med totglgggrlg{ulr%?%f({rﬁ‘ezmﬁ#b%?igd sensor 15 by a first motor 21 having a
hori zontal sh d torotate.the i.pfrared,sensor 15.by a second tor 22
navi ng o ver t G 8ist sohdirfiodtietie MhHiRg piFc CuRGinns peroa el Bior ¢ od
by the casing 1 with the 15 infrared sensor 15 inserted into a sensor
mount i hg SRBY &r 4endgImNgSBeds n t he i ndoor panel 2. In this enbodinent,
suitable for the infrared sensor 15 is, for exanple, a sensor of the type
in which a sidgGe 28 esrengraph Plustyatingd theo relatianghipubetdetre sl tampenatarel and t ed
area of a detection target range, a sensor of the type in which el enents
are one- decomnaéndablelsyt t@mpapade dorigghedoling operdgdect i on i n respective areas of
a detection target range divided in one 20 direction, or a sensor of the
type in which gGenmnts aabeaphRSHriTRIES RN Adlatlondhipaly&ehebP se@kdnpepathredgh@ct i on
in respective areas of a detection target range divided in tw orthogonal

0 r ectl OfiScorhbldigleTBl EmpkihuhbuRtiGihe SPBOALTEN! . when body tenper atur e
(1 e., radiation terrperalpure an errpe%a ure distribution inside the room
are detected I i.nfrared 2,..sensor JLhe space inside the room. i.e.,
the ol ect i on G o2t '€ AR UBSPE g A e MBED ARt EP oS pisBR Bl s
the clains) for the infrargﬁ sensor 15 is imaginarily divided into four
areas ( 1ad§”5f'ﬁ‘?"68€FFCE’ﬁ‘f"eﬁfi & 5¢t LdTReratiie ections with respect to the i ndoor
unit Z so that_the areas (1) through (4) are each associated with the
position of tHECGAY éspoAtRig dHestighing 7 sxpmplay getting of an operatipegl 3if)
The radiation tenperature and human body position are s detected in each of
t he ar eascopdifioning gingls forgach 4me pered of afiay- mat i on detected in each of the
areas (1) through (4) is outputted to the controller 18. (I1-fJ Controller
18 As descri bed above, the controller 18 controls, based on the information
detected by the infrared sensor 15, the operations of the air quantity

di striputBEST MODEHGRCHRRYINGOUD THERPSVERTHEON second flap 13
constituting the air flow changi ng neans 52 whil e associating the

consti It ut :c ng gieerafer, \thd prefas invdntion  witlnee desttibédmneduillbaséd bh §Feferitd
control of alr

embodiments thereof,

I : First Embodiment of Air Conditioning Apparatus
20 FIGS. 1 and 2 show an indoor unit Z of a separate type air conditioning apparatus
as the first embodiment of an air conditioning apparatus according the present invention.
The indoor unit Z is a ceiling-embedded type indoor unit embedded in a ceiling 50 above
the inside of a room, and has a basic structure similar to a conventionally known one.
Specifically, the indoor unit Z includes a rectangular boxlike casing 1 embedded in the

25  ceiling S0 so that the casing 1 is located above the ceiling 50, and a rectangular flat-shaped



condi tioning capacity or tenperature control to optimze the air

condi tioning, thus making it possible p inprove the confort of air
conditioning or energy conservation. w the controller 18 carries out
control will be described in summary by 15 providing several exenplary
controls, subsequent to the foll ow ng description nade about a second
enbodi nent of an air conditioning apparatus. |1 : Second Enbodi nent of Air
Condi t i omidogr Amehl ahd1ss placed at Anapehidg sholuvaen endidbihe caging 1 Zroof the issidmefat e
type air conditioning apparatus 20 as the second enbodi nent of an air

condi t i oRhgochPPar R Hﬁoéﬁ?@ﬁ&“ﬁ% bfovideg Ariesedtited AUBMn Rifet ITbenddnBPQr unit
Zis simlar in basic configuration to the indoor unit Z according to the

first e , agcor di O the
firot ombantiEn OP@“F%J’ e iR B 5‘*&505?@‘52%?4@%0(1. W et
provi ded .w not o the infrared sensor 15 but fter-nmenti oned
Penper at Gried i HoneHd (reGordar Snings SagSn by S Rusheghiel & L ¢ he
i ndoor unjit Z of the first enmbodinent is provided with 31 only the

i nf r arfed thas geeosach sxtgadedybsfantially narallebtan associatpd putebedge of rﬁlpeymﬂﬁ@r panel
configuration of the tenperature and hum dity sensor 16 and the arrangenent
related 20 this sensor will be described bel ow, and the appropriate
descriptions in the first enbodinent will be referenced as for the other
confi gur at i onFuahet, theacasige iepilosided | atsibwinher frcoekeading don e Y tdt ut i ng
menbers shown in FIGS. 3 and 4 and simlar to the counterparts described in

the firstea@OOHE GBIMts 3 § o JeRiihfdnSfr Passddder7SiarphiEIeh QERARGaLHArARSEaPedS
those used in FIGS. 1 and 2’ In the indoor unit Z of the present

enbodi ms'%amﬁfy @E Uat EI ¥t a FI ag@gch%n%ér?ﬁ lgéa'f&lr&ﬁiwﬁ%ﬂfsgf thd Pad & s@%?yo' dedo

at a region o e i oor pane oca et wee e t’o openings o

t he of tlets and is nfl f I ni n h nni ng
mechalrllﬂl st rfﬁu”déﬁist Ifgnh?rﬁ%ore’haa el 781(3 rov1 dn% ea"cfu P%n S‘ﬁawﬁJ}%fta“ ? y sd:nsors
16 are Pr oy d in the vi |n|t of ea elpheral side of the inlet 3 so
t hat the?g Séb‘gﬁéﬁct'é?“@é‘ﬁtsaqrﬁ HF%‘%‘&&E%‘“&;S drt along the peripheral side,
and thus the twelve tenperature and hum dity sensars 16 are provided in

total . Each ofOnthe otherbandipioddedepstiasm ot the autiet dris a dischage ﬂectl hgving
associ ated with the corresponding one of the outlets 4, 4, , and is
associ at ed elgngated reosscreetiypesntinigusowih dhe phidetf4end extending upwyrd tor formte ( 4)
that are divided as the detection areas for the infrared sensor 15.

Ther ef or downéteeatresipe regien ef thadirtpassage 1Y. Pevadedsn 116, diddharge dudel4ete, anfair each
of the areas ( 1 ) through (4), the tenperature of each intake air (i.e.,

i nt akis aiqoarit@ydsstributioe mddhahismsl 0f alfest flapt 12 irdea sacbrd f13p 13 ematare dgscribedf t he
20 space belonging to one of the areas ( 1 ) through (4). Consequently, the

i nfrared]fensiokhdiid BehetdhithBe ﬁi@dgh@ﬁtit?ﬂnﬁl%mwh%whﬁmﬁlﬁdla estApere By
position in each of the areas ( 1 t hrough (4) of the space to be

air- Cond's&doﬂﬂ?lg{)e BRinkBGn HEFREH hiH (g?ng'ﬂ‘iﬂgarﬂlﬂf' dlditéd FPME Clafinsl 6 €ach det ect

the intake air nperature correspon to the air tenperature in the

associ at ed 0“?%%\5\93@ &fi‘&‘ed( LY tﬂferﬂgrgmf(tﬁé 1850&5%%1'313 2593%§£dt19et&%%n the

air-conditi one er nor e, ove-descri dét ion

openings of the outlets 4, 4, « « » is an infrared sensor 15 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



32 significantly different fromthe detection nethod of the first

enbodi nent in which the radiation tenpgsature and human body position in
each of the areas ( | ) through {4) are detected only by the infrared
sensor 15. In addition, if the detection nmeans 51 is configured to include
the infrared sensor 15 5 and tenperature and hum dity sensor 16 as in the
present enbodi nent, the followi ng two usages of the sensors are

concei valdlementswal Heidesdribedage, the infrared sensor 15 and the tenperature
and hum dity sensor 16 are allowed to carry out respective functions, and

the infrared SengpCoAfudRIcACIAIPOLMNtIN IR R MQBhdisnowhi | e the
tenperature and humdity sensor 16 detects intake air 1o tenperature.

focording 10 el Splfin! A blisRAAaRATCN LBt Ty delarlburmn

body position; theretore; as conpare e case ere human bo
position and.radiatio e rature are both, de ted, . for. exanple, .th

Flot ect od CAPU AR R gif SCHRBE JBoUET i Ssahny SRS PRisbk SRR By dpidfEan be
sinplified accordingly. At the same ting, required accuragy_can gg ensur ed
in detectdisigbutiansd i waptidgsdrom e quslsts h 4i a'e"tfhésl}oaﬁwflﬁ’ﬁ ed Bupygny’ 1he
intake air tenperature with the tenperature and humdity sensor 16 that is
| ess expairsiuaatityhdistribution mechansm J@nisdndasrightiaad tleft distyeiogisbuitersdif bet  of
these nerits, this usage is advantageous in that accuracy of the detected

i nf or mat ithat @& @roxided to enbiketa wuir stasgibas bbthe divhageduct! 14 sdjmehttcgdaatitd t hat
the description of the first usage is omtted in exenplary controls. 20 In
a second tH&@@@ga&h&tbﬁﬂiﬁ%ﬁﬁm ﬁ@ﬁ@&inwdﬁ&mﬁt@f friRA#isdHarse HEWPES, akii ehand
human body position, whiTe the tenperature and hum dity sensor 16 detects

intake aig,f GURLY cf- othdt'ih Qecﬁ{ﬁ?{}égse itiiﬁecttilah S)if tR>Gischa Ry qhgg?éc‘?ﬁé i on

is carried out. e nore specitl e radiation t erature ected by

he i X .' ke ai :
the | 1" U3aREnSelor 1fe paRdetiS bl Suilehs IETRCKAUBISHERIGY Phad e

t enperat ure sen each dssigned a pre m ned 25
i ght . t g, det i I i ndi,cat | f
emper at (rde EroRyS T aredaedtiansan deeal has Pharda Pl o PR o

intake air tenperature in control, It should _be noted that this second
usage is ¥npPdyaeiends of thewair iof distnipitionyshutiers ddy Tyeanchs BeHehEFRAD) T80l d

al so be noted that the three tenperature and huniditK sensors 16 are 5
provi ded theguidagroayes RS by £ngaging saih oae ends therstodi Tierethercands ebtherpaimpfitbeise in
the nunber of the tenperature and hum dity sensors 16 to be provided
enabl es fdisttibtionf shagemsid Atk @m cofinected tdetpettof oacks A7,gA5t thatamesh wavtlala igbar28,
i nproves detection accuracy. Therefore, the nunber of
15 which is driven and rotated by a motor 29 (equivalent to “driving mechanism 29” recited in
the claim), on both sides of the gear 28 in a radial direction thereof with the shaft of the
gear 28 sandwiched between the pair of racks 27, 27.
Therefore, in the air quantity distribution mechanism 10, upon selective 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



the tenperature and hum dity sensors 16 to be provided may be appropriately
i ncreased or decreased in accordance m% h the required detection accuracy.
For exanple, an to arrangenent in which one tenperature and hum dity sensor
16 is provided for each of the outlets 4, 4, may al so be allowed since
the detected information for each of the areas (1) through (4) can be at

| east confirned. Besides, in the present enbodi nent, each tenperature and
humi di ty digfiB@lonl Metkaniyn®Viod€ick | Whelehs Wit lqeant@y ik |seB af i“lgge”) UpRt paissd of
the filter 9). This is because such an 15 arrangenent avoids |eveling off
of I nt akenglibuldAMERaL U1CP ERHIGHNRYa WMRaRAAAAGR I pblifor BEHFadl biald OuGh

the filter 9, and thus prevents the deternlnatlon of the relationship

bet ween 0, e n [ sor 16
and the Jo¢ abPr BTN CR SO ?Ch%¥% 2 g TR e, B HeBr e RS

draft resistance due to the filt d the influence of |eyveling
of f of i APWKY t8F cent n?fgtlh E st Sl h@n rﬁg‘a‘&therghﬁ“@eﬁ’ﬁ%'? &telﬁpén@ﬁcf% dity
sensor 16 may be provided dommstrean1of the filter 9, ., at an inner
surface dhe disehangs duatddtinreduce by theraoquantityhdistoibuteen mdﬂmhéﬂ §2e.i whenor ned
using the tenperature and humdity sensor 16 in the present enbodi nment

because ithe altequastityes st re” smdl ) uhe gairgd distridmtiontshigersild, at eacesssemed and a
heat | oad is cal cul ated based on this detection, the heat | oad can be 25

det ect ed subdtintallpingFiesntalegistdbnab iAcreaseaty degapaf pebtiksioh thbWerdCihe eembese only
t he 34 tenperature of an intake air is detected and a heat load is

cal cul at g BRSO t'1'45 aftP iR Glr élﬂntx}rkkﬁﬁ%ﬁf i6h midEIRANGH 70 i9Bvdriie pla%E’&' htr ed

detection accuracy, a tenperature se may be provided instead of the

t enper at [ ugh the description of the other
consti tutélkn % H%P'égﬁ &Emié(&scr\jaege dﬂcf P‘Pbe 5 omtted the indoor unit Z of
the second enbodl o,inclu t he con: 18.as s in FLG 4.
Accor i ngly. | TAFCPHETEIS | PY m%‘mghﬂvv HeRS LErPee (cariadRidh FOL e SREHE o

wi |l be descrjbhed. in det t Qget her wi.th an exenpl ary contr.ol eted for
t he .ndo&reauwf& e Aisghpige uablfdsg incEeapsd 10 BISIRERENI RS 0t disefsd 18 an
exenpl ary control targeted for the to indoor unit Z according to the second
enmbodi mertergised, ggeh élsgrebua@géhwtffédluﬁpkae%@t|aregqon of ths disphazge dush Ad pdiereof A r
Condi tioning Apparatus by Controller 18 First, the description will be nade
about t héhguelpeitycohBeptis lowgthusli drgﬂtrh%st@lmmausedoby theedistribiatdon shyitter X1 and
outdoor unit (not shown) by the controller 18. ~5 (a) Area Setting in Space
to be A mediwndlthe airvephakititlyns easined withpeatninty; and el nadsesprodbexd Wisdnoay aiass shown
in FIG 21, the space inside the room i.e., the space to be

ai r - condiskntoiea@edudedi O BRObNET hdnd, ihvledRe ob&iifg bR dfole dichage (dbkt 14Hh0uUgh

(4) each associated with the position of the correspondi ng one of the
outlets 4educed, 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



4, of the indoor unit Z |In addition, based on the neasurenent
tenperature of each of 20 the areas ( } t hrough (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 aload in the overall space to be air-conditioned W for
exanple, is determned It should be noted that the radiation tenperature
detected by the infrared sensor 15 may sinply be enpl oyed as a neasurenent

t enper at iidepesdentifandasbpaiately) tBdsjes,ather Epepdlidnt b edcht @ik Quantity t dstABtdnUr €
detected by the tenperature and 25 hum dity sensor 1G may each be wei ghted

to carry ;QuthadiSHPRY & Bérfrdiiel rB@CEHeOmerllﬁHJﬁlonedB%oﬂ%l%F MgN{tAD cBnfiRASIneHENt
terrperature Besi des, as indicated by in 1, the p03|t| on of a human

body (i clf %?11 IR ecfeﬁ&?o%dol 1) Qé%ﬁ' o%.e&‘é?gcru%h‘{[xﬁ)rﬁﬁ the: ec? ]%nggp?ednar eas

(1) throug e alr-con |one

infrared.sens nd is reflected in each control 5 It should be not ed
t hat the "HF&H ?@‘?‘P”ri; is not limted to one in which the space to be
air-conditioned Wis divided into the four areas (1) through (4) as
descridbed aboWeanmiiles 18 dpseraheed; abaye, r¢h @ynavantion sbstibytion mechanisnield i nt o
ei ght areas (1) through (8) by further dividing each of the areas (1)

t hr ough (@(#Qludes tlshdistmibunor-si@tteR P tHadtiltsehyamgihge as Alst ppouiiig point, ooe evlsbereof t he
nunber of the areas enables nore mnute control, cost increase mght be to
caused duécated ddienttortRassotintet Rrlepualbs the Hisslengodisct 4 ahenovableemaglown t he
conplexity of the control system for exanple; therefore, the nunber of the
areas NMayiREHGPRMA Hls@ﬁeﬁgéf d§&t14delﬂea'89it1'69 RRerf fela?Ed ¥ tAY %Perﬂ§g [sGfttes R
control accuracy. (b) Opérational Air Conditioning Mde [n each exenplary

control %@f}f&fs{?{%ﬁ 19ﬁe erd? AAFHAL g&?tﬁonaécﬁac%fi?@ thk %Qét QﬂtJ&D&‘@ bvﬁll%? the

autonatlc y smn etmeen tenp rature’uniform za spot air
condl eci f erat Mgy zatl on d efers
o antt; PEHHER ERen RS RSN S hPEle ORI E RylF Siches t#‘emtew%ﬁ% Bt the
space to he aijr- c nd|t| ned e unjform zed a ch as possj bl e. pose
t hat , vgﬁ evgloeltsof Sigw s %arléé% g worgs, teﬁ?*b%’i?“) yton shyutigy il é%fﬁ*éi‘“?‘ﬁ
nunber of peopl e present (i.e., the areas (1) through (4) are simlar in

heat |oad°w§dhq ii%ﬁgcmtreémdreazmlmfitbﬁdﬁ@mrg@r @l&ﬂhlﬁu@dﬁhﬁeaw andnwhemthegren (1

) and area (2) are each exposed to a considerable radi ati on heat

penet r at ioghd ppaninguissieduced pasd aihguantiti distribation nieehanism viOnkhswwonfigurative

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

condi ti oned fanctionsl fhatobatigecatio dismibunioeashiittdr 11 eimdlaaecéat (1) updtreamvdidie

angle in a horizontal 2, direction, while a small quantity of conditioned

air i p dirsgibRbfed dischahe ducedd. (A adtis@juence, thtGinique effects can be provided as
described below.

The air quantity distribution mechanism 10 does not have to be limited to the
structure as in the aforementioned embodiment so long as the above-described
configurative and functional features are provided.  Therefore, other than the

20 aforementioned embodiment, the structure shown in FIG. 7 or the structure shown in FIG.
8, for example, can be employed when deemed appropriate. These structures will be
briefly described below.

The air quantity distribution mechanism 10 shown in FIG. 7 is configured so that

the paired distribution 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



(4) at a narrow angle in a horizontal direction, thus uniform zing the
tenperature of the overall space to bezgir-conditioned Was nuch as

possi ble To the contrary, the spot air conditioning node refers to an air
conditioning node in which the surroundi ngs of people present in the space
to be air-conditioned Ware 5 intensively air-conditioned Suppose that, as
shown in FIG 24, anong the areas (1) through (4), one person is present in
t he ar ea bfylthe angdott 20 vizethgl raclarzy picdendear 08 tmhhed drrdwd)l inthesdme, wayoasone i s
present in the area (3) and area (4). In that case, a large quantity of

condi ti onggkedifihd ofbnienllanddear §iintiRediatieatidrlhednishio SRRvCRANGE Bongg ai r

i s discharged, at a narrow angle, toward the surroundings of the person, a

| ar ge qu?ﬁ'tthé %ir© éua?lﬁwj'd s{rﬁ{l]l?gn%§ch'aﬁlsné %&'sﬁ Rr%H Y dy dt‘ﬁeaar;'g{ Sftt the

area (2), con I oned air |s di's ar ged area

(3) and area (4 i opnshi p,bet Set Te r at ure

Recommn&asw@é és%‘E‘CéFé%Fﬁ Foeie et ers Sl S AT e aﬁncefftépé'ﬁ‘ce
tenperature in controlling the capacity of the air conditioning apparatus;
when cbolapsagiabisesids Walh of theptisgharggeiyct 14@3 aelo angyrpérvide Rening shadiclY y set
at about 24C in accor dance wi th the maxi num | oad applied during the day
time, andfwheeenheraifithe dogerkere te veboopg rof dlomet, higihe Opghe pehepbarsk whenithe set
at about 22C in accordance with the nmaxi mum |l oad applied in the early

mor ni ng. afdwesfetheopenihg ipaxdhesdrent disttivatiore sialtiend1 anplatidladtithguppeamtsidns, | f
the air conditioning apparatus is always operated at the set tenperature
when t he rb?&@bfﬂ% dsch dh& 140 | ower than that of the maxi mum | oad enpl oyed
as the criterion for the set tenperature, then the alr condi tioni ng

apparatus 1 s Gﬂ@?h%ﬂaﬁtﬁ Jl&ﬁblﬂ??rpnfé@l%?grﬁ Y 0PSO irf A@%ﬁ&g&&r sinpfl ¢h 1S

undesirable fromthe vie er conservat | on ccordingly, 71 n each

I b
ce Pl R e it oREERY el SAPTIRRY 5 HE GRS ko1,
whi ch 25 | oad | I I than th f |, th
r ei:gmrendé?)glé"%e fi‘g?\i}e}ér ll&?‘ﬂ?@%écem %"%Ig‘ﬂr : ‘gpﬁ‘géi'ﬁecé?rg? é‘HE‘gl‘I pdbsture
for the capamty control .instead of the set tenperature._ To be nore
speci f i ¢, diIdubytig LuHreT b iogaye andnrotatefbby @ mptopar vt e 3 arzhseqrs“ that

aut omat i caIIy swi tched to the recommendabl e set tenperature of 26C when the
| oad | eveneshsvithoeachaihert Bhe sisquansity distitbution ofechardsm 40 indllovesdrie gelagteisly he

| oad I evel is high, as showmn in FIGS. 25 5 and 27. On the other hand,

duri ng heatunnga ppstiat, indicatedby getsotié hipe inFLE.e8, §br P2€ading ﬁmiamaad)ﬂmnthgen t he
| oad level is low, and the set tenperature of 22C is automatically swtched
to the r eadnanetdalpositisat indkardr it teebker fine VAEFIG 182 fboadliubidy ethe iasedbfh, as
shown in FIGS. 26 and 27. By performng an air conditioning operation while

t o appr oppeding! YAIS iOWeNGr §Wdrtie) dREHBAELMEREEhhRIEM SR sHoRHPIArAIGU8E valf thdre
recommendabl e set
area of the opening is increased, the distribution shutter 11 assumes a position adjacent to
the side wall of the discharge duct 14 to ensure a wide opening in the vicinity of the center
of the duct where the velocity of flow is high; on the other hand, when the area of the

20  opening is reduced, the distribution shutter 11 is placed at the upstream-side region of the

discharge duct 14,

(1-b) Configuration of First Flap 12
The first flap 12 serves to adjust the lateral discharge direction of an air flow that is

25 discharged from the outlet 4 to the inside of the room after having passing through the



tenperature in this manner, energy conservation can be inproved. (d)
Exenplary Control (d-1) First ExenplargGCbntroI (see FIGS 11 and 12) The
first exenplary control is targeted for the indoor unit Z according to the
first 15 enbodinent (i.e., the indoor unit formed to include, as the
detection neans 51, only the infrared sensor 15), and the control over
swtching of the operational air conditioning node between the tenperature
uni f or m zigchgrige doétel 4andls §Hosvnsin®IGaR; the dinsliftap aniisn Gorimed @o haveaipeométiycafld y
carried out based on the presence or absence of a human body (presence or
absence gﬁat@ elieBlink QTN AL YFRsEJHoRR) shaPe BAAR Rfct HBR BEfthargt ueUp s Of

the space to be 20 air-conditioned W As illustrated in the flow charts in

mode. af i 4 Pt vl QRbhq BPEciTe bane fh Y pBS HBRFAE ' "

tenperatures of the are ( through (4 re seduentially. detected.using

t he i nf r AFPECSOASS S el‘Sg‘Fsl(Sf,la“e d'S(Sg?rgf) d%?‘% lfB’é@ N fl}?gloaé‘l“&ﬁ‘faiciit"i?&q‘%s for
the areas ( 1) throug.hd%ai, 25 the tenperature distribution in the overall
space % o theseefi rAxghesyn in 6\ phirdigy efithe gt flapsd2 arg@revidedoinshe disehasge a
human body in each of the areas (1) through (4) (i,e., a high tenperature
regi on i nlueabhsmaseta)beispachdtacrentamedistgsdecapa$3y) theHongitudmabdeectmn théreaf, andre, a
mani pul ati on signal for cooling operation or heating operation is inputted,
thus al | eé aghtdivediin aGoMibiableQiitedformbpamadtos3t (eqpikafedt B chibling)Giectalsat i on
or heating operation (step S4). 5 Subsequently, it is determned in step S5

whet her o> Q@Eiteﬁnﬁ thE %ﬁﬁﬂ%evié)fa Ik HYENa mgpyodnéctga{eeﬁﬁsedawllﬁ&ea&fothﬂ{g

areas (1) through (4), and the determ nation result is enployed as t

criterio i i t-g j L4 QR | & shoul d be
noted t hgp érgﬁ;}f @g&%ﬁg\kﬂ%’\%s tggg%fgtfhgqgétr@g II:SI 1?29@ Ifc'ttetg g mt&?ln&%%gﬁeo@et% I%}P ar eas
( 1).thrqugh.(4) i | ayed the criterion for swtchi th

bper add o1t by Sactipasdifomq e oet oy fay e, el i 4Pl Rabe ang are
percentage of the areag with the presence of a person to all the areas.( 1)
through (APWRAyonwYing 1 Paviae dheil difteansles infeeased ead  dshrepsnd g%ttneﬂvﬁxj it he
operational air conditioning node in the other exenplary control. The

crit eri ornefessaryh Eughgrmane. ibe first flapss1Zeyl@npt nrp rEvidedon the assegiated ogtets danpl e
(in this exanple, the percentage of the area with the presence of a person
to all tHe «ar easThe opgetigns afthef fifst flaps A3wldet er miareedontrolied eyspBateihand a
person is present in each of the areas (1) through (4), the operational air
condi t i orihdependetidy,ics tegdthdr dy tthxecdnenofler & ur e uni form zati on node (step S6).
On the other hand, if any one of the areas (1) through (4) is without the
presepce of a IRGKiS @mboliitendRLdeidribdhbével tHRMdIahOfyi digriBBGlen mscif@isnd DO t he
spot air conditioning node (step S14). 20 In the forner case, even if the

number OfanQEtﬁ@lfﬁstr‘ﬂ’ai)sVlQr Yre FRbvidEREL tR BASAA-sIR REBAYT the WiRAsRe Auct 1
areas (1) through (4); therefore, in order to ensure the confort of air

diti . - f ; i i . . t
cont Tl 5 g BEHRBg  e pl gpapitn

the tenperatures ( .
case,  at TELRfTBRIS AT IR UL FpARRR, S rtor e 10, o F Se RubRF el oo
Of @ Person e Tonsitndinal ends OFthSuRahaths HOUt 4 18, LSS TS i ardn Bt S &1 1
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



39 conditioned as with the other areas (i.e., the areas with the presence
of- people), the air conditioning operation becones uneconom cal by the air
conditioning of the area without the presence of a person; thus, it is
concei vabl e that spot air conditioning of only the areas with the presence
of people is nore advantageous fromthe viewpoint of energy 5 conservation.
In other words, it is conceivable that this is an optinum net hod for

achi evi ngrepiohhofothet dischamuel dudt 1ff 1oshted Cadipdeiti Nthegowtiedl 4eneafywedns exdjuat i on.
If the answer is YES in step S5, the process of the control goes to the

execut i onoRfinidieal H%E]E’a@é@&‘r‘é&loi’l LR o bPR1IRARoUNRI SPuppl) ed@NRerb¥E and

operational node of thé air flow changing neans 52 is first determned in

or der {0 oL £ LiE hPYRETRCTR! Hife 110 BPGh | Alldhled EiBLERISTe e

rati o of air quanti ront e ou eln

(i.e., the ratio of openlng areas in the outlets 4, 4, adj usted by the
air quant etcgs Vst ri buti on mechani sns 10, 10 ) is cal cul ated, and the
oper ati onal nodes of the first flaps, 12 and the second flaps 13,

13, Sare eachrchesecand W%@"PTOYIQGQ H @e§§%’ﬁlatetdhe‘e(ﬂféh%ﬂ‘i‘t!ﬂﬁ%1‘ fodesant a1l
the first flaps 12 and second flaps 13 are each set at 1s "sw ng" because
it is necasssameghadofodi droieg e swonod flapndd, 48« evenl mpethod domiddeng rthadlepof t he
roomfromthe outlets 4, 4, Based on each setting made in step S7, the
ratio of tapéthermatairhétRed for alkiotngl thavilish dpirely &8 comueilabrRN 4 dhdiviah FYEG ng
direction are adjusted (step S8). Next, the process goes to the control of

the capadpttlfe ﬁfetﬁoﬁ%t A8GaE th’é“ﬂﬁpsztogéthérh%ezs‘écérﬁf%ﬁfs%urlg umfpﬂmeathtw
node. To require the indoor unit provide a capacity nore than

nNecessar y.dngs ﬁlﬁi{xﬂﬁ%‘éﬂ% s54 f41r, oM.t hE c@rﬁrﬁ%@t‘éﬁ% @L%P& it B R Rémbers 32,

conservatl on. ore, i the I ndoor unit rovides an excessive
d so that ts ca educed,

capacity, .h.e.l n n.t”ol Cidt

ana 10y 2 U5yl O bt fﬂﬁpé i bl & 3el=Balr B0 b s biER “Gni
Zis controlled.s i.S |nc eased ificall e _25
“ndoor ure awrlénﬁtsm in b g Welate sragratclpibe pessat Tgps 10 9ag
applied to the ogverall space to be air-conditioned Wis determned in step
S9 To be ‘norRIO¥detiing comﬁn@asppﬂas dpbrar |aéﬁdr1\senosﬁmrét¢b1§/yeetorr@§heﬂ it
is determ ned whether the average tenperature Tmof all the areas ( 1)

t hrough (%49 ¢asBiuded exstusivsbnfardhe asgesiated gne obthgaecand faps ABghkr thdftlese, and
when heating operation is 5 currently perfornmed, it is determ ned whet her

t he aver agethvdnpercamparedTim cath aller,tthe femeasndtigd, tiler, sheymethd)d fondridagtthe r oom
is lower than, equal to or higher than 23C. It should be noted that the
aver age tftdapeesgeher ds advanleigesis inebhtblye ithetay of dglreing MechaaBmaik isiple and
tenperatures of the areas ( 1 ) through (a) detected by the infrared sensor
15. 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 52

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



In this step, if it is determned that the load level is high (i.e., if the
average to tenperature Tmis higher thqg 26C during cooling operation, or
if the average tenperature Tmis | ower “than 23C during heating operation),
the process goes to automatic capacity control that is carried out based on
a'set tenperature Ts (step S10). To the contrary, if it is determ ned that
the load level is low (i.e., if the average tenperature Tmis equal to or

| ower t hatmd3eéondutaps d3 aeiciangl witle thatregpectivar outletst4) @, avenmdgorrhaigehattiee Tm
is equal to or 15 higher than 23C during heating operation), the process

goes 10 ayt gp&EhbIe ifRp&dehtly G ke; Qiatélfgécdgdli?gw {nCo M tioRaS@A I raflon, the

recomrendabl e set tehperature Tss (s First, 1n carryrng out the

aut omat i c.6ap iiéttiécls FHNARLs RESH %egerotnbﬁle%%{letts?n?e-r-a-t %goe}rzipu@lgcé)ormr%p&c?on s

made between urrent averag nperaturé” Tm and nperature Ts

in step S10. In this step,.when.the ayer.age t erature Tmi.s ual to or
| wer FhalA” ety SBH BB G SRR qreIBhemy HherBeh b TV ¢ he
average tenperature Tmis equal to or higher than the set tenperature Ts
dur i ng® haBPrevingoihe camfashof 3ix conglitipaingranl §BeISY RaRrsewiatiokondi t i oni ng capacity
is excessive. In this case, the indoor unit Zis controlled so that its
capacity is rdducedond configuetioheamdng the dircjuantity ligstmbutivarmedthanismatl Dpfust of a
conpressor and reduci ng the nunber of rotations of the fan 6 of the indoor
unit Z (Sl#pe 12%8) seednd Fapk 8, thealrrqaantity Wieributios nsachssians 1@ aRe figk faps I i s
hi gher than the set 41 tenperature Ts during cooling operation, or when
the aver age,dfPofid tHeCredfBctive loaugs 4 han &0 ermimpent Yhe dre dwrma
heating operation, it is determned that air conditioning capacity Is
i nsuffici. . hj ' 0 ' [ . I q1s
ififdpenddhtf éergl E@gﬁteéggﬁgq@%b&cﬂﬂd tﬂaés 3 fsgﬁééétgc{lj Gﬁﬁl THa }eglgs%cn%

capacity 1S ncreas y I ncreasing er of totations
f d 5 i | h nbe. f rotati f the f t
05 FOPARBRE 0 S TR PRSRE AL e B3R SO0 > P

based on the recommendabl e set tenperature Tss, first, a co rison is nade
bet ween t éfaewlﬁfé“rﬂofévgf%@fﬁﬁf% K CRRISRd. b +ebdmBRtEn wntisfied
tenperature Tss in step Sl11. In this step, when the average tenperature Tm
i s equal Ryothemin @ietityt ¢staibutien rr@e'aﬂwmldg%d tetfirstoflanspie r Bhuss as Femspared i ng
cooling operation, or when the average tenperature Tmis equal to or higher
t han t he widc heneomdigbiation én wheghpthe aiuquantitysdiginibutign meghamsmo perad itenfirstt i s
determ ned that air conditioning capacity is excessive. In this case, the

i ndoor urflaps 22 ipsovidett inah¢ estosiatet! lvatlets s 4,capaae byeatedreghtioe dfof stampl§iBe. To
the contrary, when the average tenperature Tmis higher than the

r econmendaiifert o€ hir lconditiovihg bfd ¢6Ggy UbrisByaGOOtin e ikprond! aid 08 secvndWhaps t he
average tenperature Tmis |ower than the recommendabl e set tenperature Tss
during hegat i1Bg. OpgraYiieN in tHe diiletted, ef W Nedar Baldrideh b ANGhdlk WrvHE SRPACT tY
is insufficient. I'n this case, the indoor unit Zis controlled so that its
capaci ty i3 die! g?%@rﬂﬂﬁt‘%& SHtHthe) casel %el%btﬂgﬁéaﬁlgcﬁdpgel qBer aliph g by
automatic capacity cohtrol In the tenperature 20 unifornizati on node are

r epeat edl| ri 0 t i S. fo e ti .0f the
tenpor at UPRA A S A5, P dBuiie B8 oA SRR MRt clf BB B e

is NOin step,SS (L.e., if it is determned that there exist, amng.all the
oy ens (| £59By Bidghe Gt andetrsalyE SnBleRi Bisreothn bl dodribeNiser it TG
presence .of people), the process goes to the execution of the spot air

condi 3 or$ rfbe iHgeovement 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 ts equivalent to “detection means 51” 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



25 (step S14). 42 After the operational air conditioning node has been
switched to the spot air conditioning de, first, the nunber of people
present in each of the areas ( 1) thréugh (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 nunber of people present in
each 5 of the areas ( 1) through (4), the required operational nodes of the
ai r fl owigdigeeheNEboife adtfuivaderItoVispkd tonbd hie-conditiehedl W fecited \in @& Blaims),
associated wth the corresponding one of the areas ( 1 ) through (4), are
det er M NeghpiOtne! difecic®Rifelallrt 15 R E5ifiNE, 98 20 boANEMPERRRL ank Wil T O OF
air quantities 1s set at "large", and the lateral wnd direction and

| ongi t udi.n nd dir erat| of. the t}{st

| ! ction. (.i.e,. the o opal d
PaoLt S BRmi of i Righ! Bliafibn JemndrAGrd P |ORRLooholROTE, o8 infolifia
di scharge of condjtioned air toward the position of human body, (step 16).
In addi t iSORCETRIRE thp POsHeY 9&-r # Hiwgang b@prﬁgeﬁ@atf@%ﬂaﬂg@v@%ﬁs, thg?@nésg%hp ar ea

does not need air conditioning itself, the ratio of air quantities is fixed
at " srfal |linfosnatianas fackersifar cantiellingitheat flow changingonedns §di nal wi nd direction
are both fixed (step S17). t5 Furthernore, the area with the presence of a
plurality of peophevmmisFIG8edsardi 2, thendfrared niengpr aridisr pguided st wne fofrfouri r
conditioning of the entire area. Therefore, for this area, the ratio of air

quant i ti eriebs 5£tn duter! r@gigR of the iriddt Hamdd 2, i@, detaelefionoaae indbos Pane 2=
direction of conditioned air, the operational nodes of the flaps for

changi ng 1b8%ed BGEAH thfJu?%Pélﬁﬁgsanqh@&ﬁﬂtsS‘ﬁu, at. " fhidQase, %E%r&ih%to

operational nodes of the flaps for Thanging 20 the longitudinal wn
directio r c .er i ned. | o | LtiQn of : n
body (st apt aiesft aElRER. MRCHAAACGALTTER WolBel 16 BOBie) ¥ 2 sc@ylHT)
ratio of air quantities, lateral w nd direction d Jaongitudi nal w nd
i r oot ormeghatish 4 (b puttlipd e stiniing and; Gesecdin EdodydBdortah allf o1 of
the capacity of the indoaor unit Z in the spot 25 air, _cqnditioni ng mde.
Al'so in taeasdpuide dieroemath the wsepf thisgansle yifragessengoriiife It H@&Bjrb%?ﬁq?d that 43
to provide a capacity nore than necessary is undesirable fromthe
st andpoi rihe sfangingumgchanismlgy farened de vsgillasp thedafrpngd sepsonbdbe 2 disy angtpedl
tenperature uniform zation node. Therefore, if the indoor unit Z provides
an excesdiavmgoalpawionta] shafeandridootatathe inffared sengont Foby adecwod mdor 22 Baviegaci ty
is reduced, and if the indoor unit Z provides an insufficient 5 capacity,
t he i ndoar vamical skHaft, and atibwelthectfraredtshmdor 1620 bapegyictted ibg thercasemskdith the
Specifically, the indoor unit Zis controlled as foll ows.
15 infrared sensor 15 inserted into a sensor mounting hole 19 provided in the indoor panel 2.
In this embodiment, suitable for the infrared sensor 15 is, for example, a sensor of

the type in which a single element is provided to carry out detection in a limited area of a

detection target range, a sensor of the type in which elements are one-dimensionally

arrayed to carry out detection in respective areas of a detection target range divided in one

20  direction, or a sensor of the type in which elements are two-dimensionally arrayed to carry
out detection in respective areas of a detection target range divided in two orthogonal
directions.

Furthermore, in the present embodiment, when body temperature (i e., radiation

temperature) and temperature distribution inside the room are detected by the infrared

| ]
N

sensor 15, the space inside the room, i.e., the detection target space (space to be air-



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 tenperature distribution and position of a human body in the
overall space to be air-conditioned Ware determ ned 1o based on pi eces of
the detected information (step 21). Next, in step S22, the load level in
the overall space to be air-conditioned Wis determned. |If cooling

oper at i orgohgitiohéd Whtdcited & fherchils) fok tHeSinfigied sBhsae 4549 erhb%haﬁlbeli\a&&f e
tenperature Tmof all the areas (1) through (4) inside the roomis | ower

t han, equg| ' : ' t 2 LS; |y
port or madot a1} et (i idheiit) RRtorlohs W PRSI bl Zd AL ]
the area 1 through (4) is.|lower tha qual..to hi gher t.han 23C. |f
0o Gt wrembe R e e BYEHa b Wl 4P g Corthe By RAG0ding Bné el
tenperature Tmii i gher than_ 26C _duri.ng cooling operation, or if, the
average t! %@ﬁ%& %r‘g Tl ﬁ@méf)- &t@ﬁaéz?}%rﬁampﬁ@g’%aﬁ ﬁ‘g‘“@b@?‘&ﬁ%ﬁ)"f‘ e
process goes to automatic capacity control that is 20 carried out based on
a set % erdstactedun eaqisof deapeastd) thraughi(Rb apd mbenainfprmation deteefed i eachiafdbe t hat
the load level is low (i.e , if the average tenperature Tmis equal to or
| ower t hanead@D throighd4 reoutputted pethetcontnolleod8i f t he average tenperature Tm
is equal to or higher than 23C during heating operation), the process goes
to automatic qaPpChityollep§rol that is carried out based on a recommendabl e
set tenperature Tss (step S24). 25 First, in carrying out the automatic
capacity contr h ﬁa‘gﬁg; =l =l [Talenel: el i's
made bet ween t%ed%ﬁgéehn?&k%hgﬁsﬁggé a igéldtﬁro'?s égr;%g'eefj a?rE{rhg lr'}%?’gnd t etbc;tg('?
tenperat yre, T8 q I i . . YU . he
temper at drane tefedicir ¥ e cheliof FLEPwir AR} BRu R RRHERT0 ey
cool i eration, or en .t he human body.anbient. tenperatu Tp i.s,.equal
o or i e Teii o 08 L SipaP AR heole P e Gtins SRRy 7 Whie ARPERUTE L i s
determned that,ajr conditioning capacity is excessive. In this case, the
ndoor  urihe constsitingAPBENEMAD SRein e, §n§a§aa'¢1ﬁn§°ﬁl cardige ot contey) o1y . To
the contrary, when the human body anbient tenperature Tp is higher than the
set t enpecaditiopiNESapasity Ry terspeTRivEe epdiohtd eptimige theraihcandeionings thusguskiegrbi ent
tenperature Tp is lower than the set tenperature Ts during heating
oper at i ont passiblegodmprvritimecbmihetofairconditicmnglpt érergynepnsapatmint y i s
insufficient. In this case, the indoor unit Zis controlled so that its
capacity is iridowahedconsiotigr $82¢arriésuptihepnmwele wilhiten descebéd én esneendrgt bypen
the average tenperature Tm and the set tenperature Ts is greater than a
pr edet£r rpro@ding&8PE@ hlodxéntlay Cofitdslk, NAIbEQQént NG tiRPRIIaM NdesBriptidhefade about
difference between the set tenperature Ts and the average tenperature Tmis
15 great%se&&ﬁ%rﬂbd@iﬁrﬁdﬁt&ﬁﬂhﬁ%gndiﬁmﬂiﬂdfa@u@ C during heating operation,
ro

it is deened that the capacity cont i's unnecessary, and the process of
the control is returned (step S23

11 : 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



step S6). On the other hand, in carrying out the automatic capacity control
based on the recomendabl e set temperatyre Tss, a conparison i s made
bet ween the current human 20 body anbi ént tenperature Tp and the
tecommendabl e set tenperature Tss in step S24. In this step, when the human
body anbient tenperature Tp is equal to or |lower than the recommendabl e set
tenperature Tss during cooling operation, or when the human body anbi ent
t enper at whiy thp infarelpeabortld Bthadgémiontieans $he recommendabl e set tenperature
Tss during heating operation, it is determned that air conditioning
capacity is emﬁﬁe?bﬁé?onlbfrlﬁ@oﬁﬁ%&amﬁéﬁth%h@mg&gﬁn% abd hiim#ditySsensdH 1@haed so
that its capacity is reduced (step S13). 45 To the contrary, when the
human bo ' e e TR I r d

W %%éfég{ljentt TR AL tfgﬁs Rl RiBR' 4 s\?\ﬁﬁe‘ergt tﬁgloke%%mgoﬁag@ﬁé

t enperat ure f1ng coollng operation, or € hunman ent
tenperature Tp is.]| t han the recommepdabl e set tenperatyre Tss during
hoat | ng. SEeEBhin (i Trst SATiREN Ot | AREE I o B0 (TP ARG CUBdEA Dy f
insufficient. In this case, 5 the indoor unit Zis controlled so that its
capaci’ y ar@ngemeenihs Ephouldes moted that-ther spostiyting membgrsasheming iardiSe Spwdvben
the average tenperature Tm and the set tenperature Ts is greater than a

pr edet er raind euniiag p treatounteradts eshmbediin thedirstrembodiment iavnidesifiedtbyrtheisame

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

great er trbferende phiapgteére agthoeeludediP€IGS. U end(B C during heating operation, it
is deened that 1o the capacity control is unnecessary, and the process of

the control 1 9nfié Bideef uh¥ZBf Bprescht eftbSBiment N ABAKAndaGS Bhsd RRs ati on

and automatic capacity control in the spot air conditioning node are

repeat edliys a4 'dfdOf4 isagro'vﬂi%g 5, @ﬁ%ﬁ ?»g‘{% ?@?&}35@;% tlli‘f‘até‘d’%%o%kﬁ’r{pé)f t he

spot air conditioning node are net nplary ntrol (see
FIGS. .13 and 14) -The ond . exenpl ary, cont.rol ds t ed for.the. indoor
ani v ¥ acBRP BBt 88 R PPl Ao e 00 ¢ Sent sl R ine Wb JBE o
include, as the detecti ns 51, only the infrared sepsor,.15). In_jhe
second. eXCHENE PeOEREAD. DREMRERaRace MEseTuRa€ans PRB USSETOHbl ai 1
condi ti oni ng npde between the tenperature uni form zation npde and the 20
spot ai r ¥R@Vided in tie viswatyiof each pernheradsidg of dhe 1ndsy ot thatidbey) atsrsPasssk her
the load level in the overall space to be air-conditioned Wis high or |ow
As i | | usteegeiaadisianeehapdrt @lenghthet geripheral agle, 28d ghes e, twelye tempesgivtamard ¢
operation"” is selected as an operation node after the start of the control
(step Sl)humadity sénsorst Méeare paloadédoim towlpdach of gs temperatiranedbupiditytsensugh (4)
are sequentially detected using the infrared 25 sensors 15, 15, (step
S2) Besed6pnéf he it gsbested alitte shef errdspendivigeane Of 1he) ofithetodgh, ¢ 4)e, and is

associated with the corresponding one of the four areas (1) through (4) that are divided as

the detection areas for the infrared sensor 15. Therefore, the temperature and humidity

sensors 16, 16, « « « detect, for each of the areas (1) through (4), the temperature of each

intake air (i.e., intake air temperature) that is taken into the inlet 3 from a region of the

20  space belonging to one of the areas (1) through (4).
Consequently, the infrared sensor 15 detects the radiation temperature and the
human body position in each of the areas (1) through (4) of the space to be air-conditioned
W, and the temperature and humidity sensors 16 each detect the intake air temperature

corresponding to the air temperature in the associated one of the areas (1) through (4) of

25  the space to be air-conditioned W. Furthermore, the above-described detection method is



46 the tenperature distribution in the overall space to be air-conditioned
Wis cal cul ated, and the position of a;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 performcooling operation or heating operation
(step S4)signtliceptly ubffedent fiom tteedet@hipntrhethbdad thefiedt ambodheervviervallith shrace to
be air-conditioned Wis determned, and the determ nation result is

enpl oyed ragiatitve téiipek RfeOdhd’ RImENbBNpEGidhEh eRBIFttheRadas ALY tHEOWh ¢4) QR ng
node. It should be noted that the load |evel in the overall space to be

ai r-condi&eit&%cbnx\\!%}?th?%ﬂrm&% A% meki ng a conparison between the average

lo tenperature T he overall space to be air-conditioned Wand

reference tenperature...Eurthernore, the. ave enpeLahur.e. Tm i s

ot or i ned by DRG0 I E dsreefni bann S o RO ARELIIRRAE S Tt ooy 1

t hrough (4), detected by the.infrared sensor 15. In step S5 en . cool i ng
oper ati orfHdenperrwFaed hymidity Sa%ioérlgﬁaﬁéﬂ et e’t“ﬁ@‘&\?@%é@‘e%‘é’%‘é& WUre Tm
is lower than, equal to or higher than 26C, and when heating 15 operation

i s per f oruseges of the sgngnss atersionesivahiléet her the average tenperature Tmis | ower
than, equal to or higher than 23C. To be nore specific, when it is

det erm ned t hdh at fivst asage abe intfenngaeseaser 5 did the témpmenetoret dandrhudG dityl serisogl 6
cooling operation, or when it is determ ned that the average tenperature Tm
i s hi gheraré h#iowed €o Bariyneit R giectiee BRREIBAY, Gihd thBanPieE 8Rfscf 15 eteereinlp!

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

the 2o Cq{?ﬁrﬁaﬁkr Uod?)’\?ﬁsgti&{ wifle ARE SEMp&adrd A hhﬂﬁdi@vﬁ‘ér@&elk%ﬁ’&fsfﬁﬁﬁl& M is

equal to or |owe n 26C during cooling operation, or when it 1s

dur  n) hesTPRates BeTYERENT HATREL Benfald® loof 8 okl 4 BEFLrEBE0 "
A N e
o ol SRR 8 e BBt R0 L

to be air-conditioned W To the contrary, in the |latter case, the average
t enper at RagIlyTAR] Hhet ¢patrohsystern gam be simplidipdacrsingly. WAt dhe same fime, reqyiipd, a
few people are present in the space to be air-conditioned W and therefore,
it is norasceaesncan keag¢nsuredpn deliectengsteuiperaiture Bistrandiion iesdenidpe troom thy detecting
surroundi ngs of people than to provide air conditioning to the overall
spaceli o ibekahir-tempeatureonid th teifeestutenmdoperidity eerabr b6 that inbtss exqprensige node
has been switched to the tenperature uniform zation node (step S6), first,
t he oper ahamtial inflagel sénseadh. dbdie td avwynbgisic neffeor anshese meitslethés n3ageds i n

order to uniform ze the roomtenperature.
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

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



to In step S7, the ratio of air quantities fromthe outlets 4, 4, of the
i ndoor unit Z (i e,, the ratio of openi3pg areas in the outlets 4, 4,
adjusted by the air quantity distribution mechani snms 10, 10, ) is

cal cul ated. Furthernore, 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 13hisswflegingdetRwsehd fadlasioneeppaaiye 4l Miake har @Mpeande in onerblailr
evenly to a wider range of the roomfromthe outlets 4, 4, Based on each
setting MRGAILE ndtedlthat fhis siSnf AIA i0 bmBioye PRIk RembAPERhrolilidribed
direction, and longitudinal wnd directi gn are adjusted (step S8). Next,

t he proces oes to the control of the capacity of the indoor unit Z in the
20 tenpergﬁﬁge uni form zation node. To require the indoor unit Z to provide
a capacity nore than necessary is yndesirable fromthe standpoint_ of
ensuring enerd¥ sti@ﬁgé‘?sx?a?‘? Bﬁt.ed‘l"h%tr g‘ﬁo‘ﬁéﬁe {CRPERBIE R96 g MRy S SBFsobg(?é“s an
excessi ve capacity, the indoor unit Z is controlled so that its capacity is
reduced, paprdded farieach euilsbd inHietpresept enbetimertrbechsaniindrease i thgaimbgr of he

i ndoor unit Zis controlled so that its capacity is increased.

Speci f i cahé yempehauSandndmoditylsertso 16 tacbeprovided denaldle$ Girthendragment8tidn oSt , it
is determined in step S9 whether the operation node of the main unit of the
ai r condithé a&tedtibnRRRY AINPS ahdthas Gaplovegdéredidon Ataadie athendfor® d. nufbel bE
operation node is the cooling node, the process goes to automatic capacity
control t i I A  &IPE : i f

t he oper e{??%errﬁ p%lr) g{ei ng?l Hgﬂﬁgﬁﬁﬁgs%égb E?’ ?loe\;1 pr océe)ggéjéﬁpég@ﬁ?g%%aggg f c
capacity | .t h IS.carr.j.e u ar ndahl e

Conper at (Farpiele it dRprdinds ofil Y8 YenRRRE YR [ RERRRTC R Condfibls, oon
autonptic capacity control is carried,out.based on the operation of
he il n AESTIen{n SEV e ERhin An A Bid T e S iy Tob Al o T
of the space to be air-cqndjtioned Wis high in the tenperature

Uni f o m PMIESH, dotia HaCE b elovd sieeside tdgfaﬁtieﬂgn PEmgsioss for S%fllﬂ’y"ftthe BERS or med
at the set tenperature during cooling operation since the |oad level is

hi gh. To {htreugh (¢hean beaatdeasospmlifmeshi ng i s preferably perforned at the
recommendabl e set tenperature during heating operation since the |oad |evel
is low |In carBesides imuthetpnesentuerobediment; zpeiciemperaturerand Hyawditly sensbhd6set
tenperature, first, a conparison is nmade between the average tenperature Tm
and t he gebvidedhpertat suceod rilln8 I be.supgireaiDof the filksrs9)st This ivibecaubdrcuaiy e age
tenperature Tmis equal to or |ower than the set tenperature Ts, it is

det er @ negrahBéheriti dvoldeNENdling NG GRPMAChik YerhFerMFeR Sal136. byl thet pHisSage &Fahe t he

i ndoor unit Zis controlled so that its capacity is reduced, for exanple,

by reduciip@ké has rtwmgn thd filtet 8! WA $hiRf pravGRIBeesSmiAfthn’ SEURI RtitibRgipuber
of rotations of the fan 6 of the indoor unit Z (step S13). 20 To the

contrar y)bem%rsﬁ, E}%Q?nlﬁ)\sfﬁaﬁ‘&? dE@&Bg MR L tyﬁbérﬁttm ahe rhu}rgag/a%%%?rts 33 iagd the

t enperat ure eterm ne hat air conditionin
i nsuffici

LU i P B BRI el AR L A
filter 9 is small and the influence of leveling off of intake air temperatures is slight, each
20  temperature and humidity sensor 16 may be provided downstream of the filter 9, e.g., at an
inner surface of the bell mouth 7.
Furthermore, the detection means 51 is formed using the temperature and humidity
sensor 16 in the present embodiment because if the temperature and humidity of an intake

air are detected and a heat load is calculated based on this detection, the heat load can be

25 detected with a higher degree of accuracy compared with the case where only the



t he nunber of rotations of a conpressor and increasing the nunber of
rotations of the fan 6 (step S12). 25 the other hand, in carrying out
the automatic capacity control based on'the -49 recomrendabl e set
tenperature Tss, first, a conparison is nmade between the current average
tenperature Tm and the recommendabl e set tenperature Tss in step 511. Wen
the average tenperature Tmis equal to or higher than the recommendabl e set
t enper at ueRpdrature of ard Htaketa@risieecied bad a Atat lcadnstdlbwlaed Gased Rachis efestion.
excessive. In this case, the indoor 5 unit Zis controlled so that its

capacity T&réf‘@l@?‘ﬁ@?el{dﬁ{gel?n $ﬂe3)requ-ilf@d RN hERE Yoy, ‘ﬂh@ﬂpéﬂﬁﬁu@‘é@r’fs@g%ay be
tenperature Tmis |lower than the recommendabl e sSet tenperature Tss, it is

determ ned t.hat. al iLtioni .y ds. inpgsufficient. In this case,
t he indo (rilo‘h??({m%lgds8@@%{t%mo‘%%tggsagﬁl%ﬁg‘{'&'%tsjsef?%)égg’ci ty is increased (step
S12). The above-descr|bed operati.on and automatic, capacity control, in the
tenperature t @ Ehaue rth? AatcrigHongf the, piher gonsHbye ¢l §>e,fB‘y87£ﬁm & Wibhee as
the requirements for the execution of the tenperature uniform zation node
are mei. awittedethptipdaorvardZ affthe Recosd smbadimens adrot ineludergtheowatraller Hean
selected in step S5, the process goes to the execution of the spot air
condi t i orshognnmwHKsy. (6t ep S14). After the operational air conditioning node
has been switched to the spot air 15 conditioning node, first, the nunber
of peopl e prestgvordinglgaimhthef follbeing @ds (he)contibergls Cdoriek Hut @bsred] aidbéd n
step S15. In order to realize the optimum spot air conditioning for each of

the areasjesdribell oY@k (tégetlile'i‘ \Qﬁﬁ%hdé&ﬁﬁ)ld@@tébnﬁrbﬁtd?g%f&?rforofhepﬁ@%reuﬂ{ geent
in each of the areas (1) through (4), the required operational nodes of the

air flow i OV y ouyt | 4
associ at eagg%ﬂﬁ%qtg ﬁgg@%? r géﬁgln aﬂ:ﬁlhgﬁg nﬂélq%%rn}%ﬁeé qgreg%@plgg f%trog harrgﬁ‘g‘ﬂf"( isle are
determ ned, For.the arga with the presence of ,on ne.. person,. the ratio of
ot anngqas nie 2 sprdif iyehe sisond BBSERES, LB RS dRRGHRT Indfibn and
| ongi tudinal wnd direction (i.e., the operational nodes of the first flaps
12 and the second flaps 13) are determ ned so as to direct the discharge of
conditioned air toward the position of a human bod step 16) 25 In
by Comtrol

addi tion, for HihExemplaryConbok ofiHe Condiianiag Apparatus ¢ide this area
does not 50 need air conditioning itself, the ratio of air quantities is
fixed at "snalHirst,gheldeseaption wilhbe madelakiiut thetbiasin canetpisotegardingitheibontiohdf
direction are both fixed (step S17). Furthernore, the area with the
pr esence tbé indopt uniaZ iahy oofdopewpt @otsisiwn) dgdse a@introlie@rid.t i oni ng and requires
uniformair conditioning of the entire area. Therefore, for this
15 (a) Area Setting in Space to be Air-Conditioned W
In 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



5 area, the ratio of air quantities is set at "large". Besides, to

det erm ne each discharge direction of genditioned air, the operational
nodes of the flaps for changing the lateral wind direction are each set at
"swi ng", and the operational nodes of the flaps for changing the

| ongi tudi nal wind direction are each determ ned in accordance wth the
position of a human body (step S18). 1o Based on the settings made in steps
S16 t hr oulgter@iring tahmeasurémeraf temperaguant Besides, a$ andicatd Wiynel idi Fl&ctA1lonhe and

| ongi tudinal wind direction are adjusted (step S19). Next, the process goes
to the cqiksitioh offa hligarCBRBC(ileY tRE pieléhct D @Migh Fdripefatiife fefi@nP B0éachiof the
conditioning node. Also in the spot air conditioning node, to require the

| ndoor UnjidasyJ Ao St e SREF b 2iMBORIAARA WEEBESALY b Relliifh abe from

t he standpoint’ o nsuri ng energy conservation, as In

above- de i bed t rature uniform zation node. Therefore, if the indoor
unit Z p?lg’/i"”b‘glgr fﬁe%ge@éaggﬁl\/ceongrgtaci ty, the indoor unit Zis controlled so
that its capacity is reduced, and if the indpor unit Z proyides an

i nsuf £ ci ent cléﬁ*&&#kf be et thah Hiscred ssrnezs net lugiied Blanedn 8! %HS@ 5pace @ Bpaci ty
is increased. Furthernore, if the states of the excessive capacitg/ and
i nsuf fi ciadeonsdijmed W indizvidedtiniortherfour attes £ thieugh £ as sasreibac abayeebutdbe
negligible to carry out control, the process of the control is returned

wi t hout osphaceyionte automditioredpWCcinhy be alitided intGprehi hream|1)ythraugk (8)by tusiheg
steps are perfornmed. First, in step S20, the infrared sensor 15 carries out
det ect i onjiVidingeach ofthetdr€asl Paforgh) (49 BE SHeh inBHIGORR NRr SRARSet AlthBugh an

air-conditioned Wagain, and the tenperature distribution and human body

posi tion ih&eHé(%nQ}{@'h@inbeISQP&% drasihabies hfo‘?@%ih&t@rb%ﬁtlrw 26§ gﬁ&k&%ﬁi@ﬁfjb@5

based on pieces of the detected Information (step 21). In step

522, ife Laad 44§ ind ekl YR Al RFEGHAR RIS A Ihd Al 6 the
determ ned. " To be- rore specific, It cooling operation Is currently
performed, it.is deternm ned whether the average tenperature Tmof all the
B eas (1)CoPHPbUBHTL A5t FraTde DR BoFruRYhaf e fHR Ay OF SPEoBR=FPgirbr

t han 26C. On(hhe ot her, hand, if heating operation is 5 currently perforned,
it is detdsPRIdiRgOnHIEHR RS r%ﬂ}’érregﬁgmf‘gﬁﬁg'}’é‘iyure Tmis in the range of 18C
to 23C or lower than 18C. If it is determned that the load I evel is high
(i.e., if the GyPpagtonadtpetanditieningModehi gher than 26C during cool i ng
operation, or if the average tenperature Tmis |ower than 18C during

heat i ng oper atlngayh exemplanycostsel dpseed below, enwperationg auicopditioning shodehait i s
to carried out based on a set tenperature Ts (step S23). To the contrary,

i f it1§s awdmsativhhied stvhieliedt Hetvemd temperdatirs LhoiMorfiizaion irhodeheandv espageair
tenperature Tmis equal to or |lower than 26C during cooling operation, or
if the avenhd@g@nihgmeature Tmis in the rage of 18C to 23C during heating
operation), the process goes to automatic capacity control that is carried

out based on asgeeERANENHakkRp&aiuré QNS AL hvde (BfeP to4fl) air Eondilibihg 1 N
carrying out the automatic capacity control based on the set tenperature

Ts, a conpaid sPQnich {'H%ﬁg?-@%\(iﬁéé‘o? Ok a?%égcﬂnﬁthﬁ @pﬁ?{s‘tobﬁéj)éir?é&ﬂhﬁ%ﬁ&e %ﬂﬂa‘?é ature

Tp and the set tenpera S In step st ep, en t man

body anbient tenperature Tp is egual t r lLower.t he set erature
To Hur i ng st 26 Bh s e *Siltest el he b Rhas: Brares liTRERE o' T,
is equal to or higher than_,the set tenperature uring 2o heating

oper afl orkd) e OS8R BEPEaRME PiEre™ Cndint Pt E@ thugpgk Pyeos STRleE Bo8be. 1
this case, the indgor unit. Z is controlled so that its capacity is reduced
(step S13pad msuliing flepntadimtipn haptdrom hemag ha@)bawhamaémar@éméagme@cfrp i's
hi gher than the set tenperature Ts during cooling operation, or when the
human bodsgpasddi tore corsideeatde vadgatibp lieat benetmating font hetssletsirtcerthese areaseeatls
during heating operation, it is determned that air 25 conditioning

capaci ty lavelanwlhdbivcih@néorstitutddi £ highSedialibie rdgist0OIn that tasé, h Sarg@Ramity @ so
that its 52 capacity is increased (step S12). Furthernore, when a

di f f er enc&nARINES BirliDQisBNSEAI R HRPE! A)UME af &R (’E?Fiat tah@idéeaﬁqﬁie(%ﬁpaeﬁ@r‘ii_éﬁ%l Ts is
greater than a predeterm néd tenperature a C during cooling operation, or

when g, di Jiﬁe%l'liﬁ]ﬁ‘,ic\ghiPeeé YRS qullies T HEFBSHEL AF & diSciBRfta'BIn@YRh39Fand area

t enperat ure



5 greater than a predeterm ned tenperature a C during heating operation, it
i s deened that the capacity control is 3gnnecessary, and the process of the
control is returned (step S23 --> step S6). On the other hand, in carrying
aut the automatic capacity control based on the recomrendabl e set
tenperature Tss, a conparison is nmade between the current human to body
anbi ent tenperature Tp and the recommendabl e set tenperature Tss in step
S24. | n t@)at strepownirggte inhe hotipamalbdick¢tiemthentnif@mgngthy emperatereaduhé to
or lower than the reconmendabl e set tenperature Tss during cooling

oper at i ongvepdll R& kOl RGIDITRRIJASH Y afRLeDss fREBRr ature Tp is equal or higher
than the recommendabl e set tenperature Tss during heating operation, it is

determned th j.r i $.0Ni Ly sive. . |10,k hj se
the 1 ndoor uni [0 Bie csTa, sl SBRARNg biodE SERRPl et didbrhill hoBES
13). To t.he contrar when the human body. ambi ent fepperature Tp, (s hi gher
L 1 he PowiRahe shiraiERes SF e areoryain diFi R oD Ay cotratib Y 8 ihen
t he human body ambient tenperature Tp is | ower than the recommendabl e set

t enper &t uptensiyelyypir-eendidensdng S@m&sattﬁ@n as jshows i ftlEk Rdnamongdhe greas (1)
conditioning capacity is insufficient. In this case, 2U the indoor unit Z

i s cont r ahteghd4), phapersorsisqugsaot inythé area OPrapd $wd people preSesent iAthe arer iy, e,
when a difference between the average tenperature Tm and the set

t enper at uigvelsr, in® ¢ecigtpegsehiianha apfac@ptand aicagd).t Brpiat ahdel @ large Gushtity G
cooling operation, or when a difference between the set tenperature Ts and

the aver agaditRABEARY Hﬁcﬂ_dfg%cﬁt_ogﬂh@i?e%r(ﬂ b bhafl " &fhaItRNEA BRYs Hﬁ@%‘?gé@i} drg ~1 C
[ is

during heating operation, is deenmed that 25 the capacity contro

unnecess aﬁ%f%&é@&ﬁg?ﬁﬂﬁ@ §§rr9Jnd§r¥E§ oF oy ;Se‘i’%pn' 3 lﬁr%tﬂﬁzﬂﬁﬁ’y 6P L&GRItRAE air s 5i3 )

step S6). escri bed operation ‘and auto I'C capacity contro

the spot air conditionin e are repeatedly carried. out. as.l.ong, as .t he
Fequi Tomefiidafi@ tert SRR BF SricCanaR o vl AUFTID AT BRBRRE et s
(d-3) Third Exenplary Control (s FIGS. 15 and 16) The third exenplary
control ii‘“thérrgﬁg?%g‘efaé?a@;é“‘g Wgﬂ)g‘i})-unit Z according to the first enbodi nent
(i.e., the indoor unit fornmed to include, as the detection neans 51, only
the infrared s@hBslatianship hetweensSet femperatusepndiRocomipgndable Siksrangratyre t he
control over switching of the operational air conditioning node between the
t enper at ur e unlfeosetienparagnranstss tnareferendectempenatuae in eamiplliigohe sgpastdefi s
automatically carried out based on the presence or absence of a human body
(i.e., thbepireseditening appaetusewhbén eofing lopéretipeisgienfoemed gheost} ténpeesote iof t he
areas 1 through 4 of the space to be air-conditioned Was in the first

exenphar yndaatly gkt atFbbhih B4 00heccordatdasyith tHeOmax il Ray applidd diringt the dagnt r ol
over the switching of the stabilized operational air conditioning node is

realized e CadSVIRG latlf dperation RGefPthéd |thel et @Rperhtife SWet &MAbBG BPCtife
operational air conditioning node. As illustrated in the flow charts in

FI GS. 15 hdbfive itk Hemb@HbATBd rpRRERARE OBl hompgl eCted as an operation

node after the start of the contr (step S1y, and~“then the radiation
PR L e L D R T R
{he. over AMEpaRE FEBuEl R R roA Bl AL rRPUTaPQah tijgvel of alosd 87 '
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 position of a human body in each of the areas ( I ) 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 allowi ng the air conditioning apparatus
to performcooling operation or heating operation (step $4). 25
Subsequently, it is determined in step S5 whether or not a predeterm ned
peri od ofadopfedtas thevefdiare etmps adrefot €ie dapscigtcantrolhstedeoftpesatémperaureaf t er
the previous switching of the operational air conditioning node. If the
ansvwer i sTo'bSmbfe §patiFicS8@hg ddEnLBRERLOGM MR seltdmpePRicldfRRPM S dWRSiBatically
imedi ately set at the tenperature uniform zation node (step S7) w thout

det er 1 ni 4o hBe1 Pk FEdileribibliet @ABEALIIEBROG-R Wh &A1k Ve 1BRAEn EC. 3 T

5 conditioning 1I's continuously per he tenperature unitorm zation

node until the predet 1.ned rio f ti s elapsed. To the trary,
T e arishismeBbs, of HEC s gretaingd e she Trad diel e RE v on B 5305, 28N
air conditioning node in step S6. In this manner, the operational air

condi t f oM@ Taode is fixed at the tenperature unifornization node until a
predeterm ned period of tinme has el apsed after the start of the 1o
operation or tQe theestheubarslyi duringnbeatingt dpergmey ahé cataltensperatoendf 12200 ing
node. Accordingly, the control over switching of the initial or next

oper at i onghintdinedc@heh tHeobad evebikeloms afiditlié e temperafutebf RIRE Bt Akdrhatically on of
the operation of the air conditioning apparatus itself, or after the

st abi | i zadyiRhe®lto ke rBARRhHMIS setCloApeRNAE FROPC SiHenfthe@WaaNRO&I iDGigEaRS 52
performed in switching the operational air conditioning node. Consequently,
the relialj it h ol% I Olg. d : : %ﬁpg t air
conditi oﬁ@r?g,no?n gﬁgsg?%gdrqge%at ?Xnifg&?ﬂ% o?/ne%ﬂewc%wa%%ﬁg re t@%r t“gylhﬁt y.
Next, .jn step S6, it is det.erm ned whether or not the presence o hyman
oy 16" BPESRrEIRY fhetie SyiRhie e ey RinePhan Fa TR REGS Fpfiacte
determ nation resuléiléis enﬁlo ed as the criterion fqr switching the

oper at i on§MPSFAHUre Shithis PYHIch §NEREY EONssTyaon kA IBPEY Aot ed that in this
exenpl ary control, whether or not a person is present in each of the areas
(1) through (4@)@3@%%9%“ds the criterion for switching the operational
air conditioning node. In the other exengl ary control, however, the

per cent age of (dhb ErséExemnplary Gentpl fsse KEE@Sotl andpg@)son to al | the areas ( 1
) through (4) may naturally be enployed as the criterion for switching the
oper ati onal ai Thefirstliek¢roplangcontde is @EgeTddefoc the mdpamurfinZ acberdsg toche figsti n
this exenplary control is nerely an exanple (in this 55 exanpl e, the

per cens agemddiinbe: @egahsvrdoot beit forardriodneciidg apahs déteitivnambarishsl, anBathei S
100% . If it is determined in step S6 that a person is currently present in

each of tiA@afa8ssor 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



(1) through (4), the operational air conditioning node is set to the
tenperature uniform zation node (step ). On the other hand, if it is
determ ned that any one of the 5 areas % 1) through (4) is without the
presence of a person, the operational air conditioning node is set to the
spot air conditioning node (step S115). In the fornmer case, even if the
nunber of people may vary, at |east a person is present in each of the

areas ( lhy pbhitionoha (fhinan Dagy &f edch, ofithe Brede(1)tkroggls (u)ea & he hipdne@prafiire ai r
conditioning in each of the areas (1) through (4), is preferable that

the t errpe{e%?o‘rl“ﬁ%a% at& %tl@ﬁet@frﬁ ed gs’%pogg gfﬁghhéﬁpor ra‘? tﬁ@"\tﬂné &t maﬁlpﬂlatlo

uni form ze terrperatur as mnmuc ie contrary Inthe rllatter

case, at Iea t.one eas 4 S W,th rgsence of
7 er son. SSLfof gosfine okEr@loR” &, Wittines opidilat (f dbdnitly SR, ool FRCAS
airconditioned as with the other areas (i.e t he areas t presence
of peopl e%ongttwamg.app%m.tw THYCAOHES SP?YB%Ofb%fc‘E?ﬁ{é%g enré%tmiﬁﬁeeﬁ?by the air
conditioning of the area without 15 the presence of a person. Thus, it is
concei ¥abl e t hSubsepiently,; it I%dﬁt@rmmeﬁinmrﬁjemgS orhiether joe nat thapresente efe hpmarence
of people is nore advantageous fromthe viewpoint of energy conservation.

I n ot her Wwlyds, détécteds irc eachepf/ alid ereadfl) thnowghi 6Haandphid deternmeaticod rdsolt is
achieving both of the confort of air conditioning and energy conservation.

I'f the angMMbyddsas YecrtBrisd RP swichihdteRpefa@idsal @fr cohditismng e goes to the
execution of 2o the tenperature unifornization node (step S7), and the

oper at i onal - mogeygfia yaeoRid bt SioRBRRGHeR: BPAGSa %@régﬁ i presing HPLRININRE 1 1

order to uniformze the roomtenperature. In ste e ratio of air

quantitie eis ggs }Pﬁu%?]hyl)ou S Flﬁ\{)lsoffﬁq ai,t%fe érngr (5rp (t"g rs%fw}{ &%%hé op%ra?tlotlgeaﬁ: atio

of openi ng ar Usted al rrquanti

di stribution.nmechani sns 10, 10, ). is .cal cul ated the o ati onal
odes 10f SHBIRIG Mod 1 di5exiHplary contfolaﬁa Pﬁwsn@géaﬁﬂwqumﬂfigﬁe grgserce o ¢
each set at "swin In this step, operational nodes of all the
first flagfs? n%%mt% @b%rﬁaew(ébﬂv%ha(ﬂé n@adﬁﬂg@iy b emplayedyes Becaiigeon fori s
necessary to discharge conditioned air evenly to a wider range of the room
from t he wtdhingsthe, operatRmek dirotenditioningemoipdn rthei@then exemplagy contiel. r dbe o of
air quantities, lateral wind 5 direction, and |ongitudinal w nd direction
are adj usctri;dricérsfoephﬁa)itchi@dm,this h&erpplewecsmtrgbissnerdytahexcmpkr('m thesf extatople,
capacity of the indoor unit Z in the tenperature uniform zation node. To
require tthe percdmage ofitht artatvithothe predenca of apasbh yo albthe atdaais 1@eEssary i s
undesi rabl e fromthe standpoint of ensuring energy conservation. Therefore,

if thesindoor Mni{s nbvpH&¥IEIASd BstEX S8 IRAtVLP &G &RARI Prakent iMCeabNEO e ABAL (17 1 S
to controlled so that its capacity is reduced, and if the indoor unit Z

provi des @poigRg4); SheBberaRMALAiE ¥®ncﬁtlf@nﬁg"%95 i3t fo éelténﬁé?w@uﬂlﬁqmmtmat
its capacityis increased. Specifically, the indoor unit Is controlled as

Follove. Enistaed 86, | 0T GE 1l I SYEPe aggang?]moegl phis gL dgned W

is determ ned e hore ecl operation is
currentl ayer age tt nper,at.ure Tm
et7to the 's

ep
of ar1 tﬁ%@%{fﬂs% L X L ?%’@%nmrg 22! Sk

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-



roomis |ower than, equal to or higher than 26C, and when heating operation
is currently perforned, it is deterningg whet her the average tenperature Tm
of all the areas ( 1 ) through (4) is I'ower than, equal to or higher than
23C. It should be noted that the average tenperature is determ ned by the
average of the radiation tenperatures of the areas (1) 20 through (4)
detected by the infrared sensor 15. In this step, if it is determ ned that

the | oad dondiloned abivith fhe ®ther dréast i@ avenRge wWidnherprésshee dfMpecspld) edeedir t han
26C during cooling operation, or if the average tenperature Tmis | ower

t han 23C (o p i i ; J Gt city
contr ol thapeging erlandaEh s At and iR o AP RSy RRe T,

t he contrar if it.is 25 determned .t the load level.is.lo L.e.

the aver A6 Preshiss e e, R L RGOS ol Gor AR kobEyRuink S Rl bt afpe
cooling operation) or if_ the avera%e t erature, Tmis equal, to or higher
than 23C Wit i thg PEsRNCR Ol PERRIE i 9 nJOre Q%P%ﬁ?@g% fepam sthe ovigwPeinht ofc ceeap¥ci ty
control that is carried out based on a recomendabl e set tenperature Tss
(step SlXonservatgm, iln @herr yiords, duls corcevablenthet ¢his dpani egtiment methoBafoed on
the set tenperature Ts, 5 a conparison is nmade between the current average
t enper at wachievimgdoth dfitke s@hforeofia@r ainditienihg and esdrgypcdibdrvation.t hi s st ep, when
the average tenperature Tmis equal to or lower than the set tenperature Ts
during cool i ngifeReimive s, YES ixwgteq SENehe Pt EdeB Y6 the KBMF lgdee tol ik iefe@idAloft O OF
hi gher than the set tenperature Ts during heating operation, it is

determn i LEd.an i j ki t A t he
ndoor uny el AR rkosOh RGEERRRP Sof R L ERRGINE e pRtow
exanpl e, - [ - . Of . T j . d reduci ng
tho humbe AT HEast 8PP UBREhingl SR L i IR SRR R 1 ) o
the contrary, en. t he .aver tenperature Tm.is. higher than fhe se

t enpeftht ure ng\%‘iﬁcﬁgy’dﬁ&ep >gffe’?‘§?i°§ﬁfr W"%rﬁ?’ﬂg}“ea%ie&b% ‘{’érfﬁe‘?ftafpﬁre m
is lower than the set tenperature Ts duri,ng heating operation, it is .

det er ni nd@dPHNiE (180t 12110 of Pgenine @Egsadn 33? nglef%qgut, f*i°cl adiusted Ry thg aircase,
the indoor unit Z is controlled so that its capacity is increased, for
exanpl e, Pyantitycdigtabitien maehanismsek0, A0, 1 otk icalgslatet, andGamnperational anetles of

i ncreasi ng the nunber of rotations of the fan 6 (step S13). On the ot her
hand, i n tbafirstiflags d2t12, e * and theesecendBamdidt ¥3,comtareokadbasstat ‘swingie In this
recomendabl e set tenperature Tss, first, a conparison is made between the
current 2emub¢ agerati@mb ecalies o€ allntharfistt fiepsr 2c andesedad iflaps 48 drerper sdtwite TSsS
in step 512. In this step, when the average tenperature Tmis equal to or

| ower 15 hanwihe beeaRIERGREdsSar§ &b disehdres adrditonts SirdvEnlNgo ﬁ@ﬂhérﬂﬁn%p@ﬂ'tﬂéi on,
or when the average tenperature Tmi s equal to or higher than the

r ecomendaBhersiithd SIRE Algut €. Tss during heating operation, it is
determined that air condi’'tioning capacity is excessive. In this case, the

| ndoor unit Z ﬁ?segsoncg{l?{rs%htn diy3e tiﬁeé{epi §F HERATS LY aiiquJa%QHgs?qat(eﬁdtl WinFl4) -
To the contrary, when e average
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
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.



58 tenperature Tmis higher than the recomendabl e set tenperature Tss
during cooling operation, or when the gMerage tenperature Tmis | ower than
t he 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). The above-descri bed operation and automatic capacity control in the

t enper at ur e unkitsyr theZavel @f aEe applied rRPRIBEIY ats tebe QittcoaditionayWads t he
requi renents for the execution of the tenperature uniform zation node are

met. On t(!fh@er%ﬁ@lrinlgfbg%s) ifo §eBoRNPYE ic,| whdlQoblinS bdtarth i@icuﬁent]a‘-r"ﬂerf;&m&ﬁ
determ ned that there to exist, anong all the areas (I) throu (4), at

| east. oney 0 adiBl S A whlEaARe AT Bk DETH SONGE oBles PAABLELN (R O0css

goes to {hE SEIRT ondi U1 oni ng node ter
the operational air conditioning node, hag been.switched to.the spat air
condi t i onPRJORBdE, lopier g@ja,n, eﬂgaln'??nﬁreﬂ‘gBPr al@Bp%éCpF%‘ié?ﬂle“i heating WPS'%“’P'FIéS ar eas
(1) through (4) 15 is calculated in step S16. Then, in order to realize the
opt i mubn sputently pederand itdmidptgrmined adethepthet ayerage éempearatyra hingf gl the preps
accordance wth the nunber of people present in each of the areas (1)

t hr ough (@) throhgh (Bgnsidetheapemas ilowerd thamdgsalab drhegher thanl ZBRCc Haslgiuhdybereans
52 provided in the outlets 4, 4, , each associated with the correspondi ng

one of theted abst (hk) aldth@ Ibmperiturallis deedrRinBdnyl. thdOaveige! 3¢ tBE eadiatibh t he
presence of only one person, the ratio of air quantities is set at "large",

and the |@baeab,i Sethdhfeasth MrodRit(4) MB@Lted Bl IRl inihiad seisppesion (i.e.. the

operational nodes of the firfst ffaps 12 and the second flaps 13) are

determ ned so @Sk LI act : ' e.af g i r
position of a %u%s(rjl S‘%E’d?c IE sl% gi%te%??n.%gfth&agﬁi ltolgggiweg 6?@1?%663%,65%@@&8}& gt he
presence of a person, .si,nce this.area does not 25 need,air conditioning
" col 0 ¢ RwPiafFs 1871 Siete fhahedelc Bl SR g iralin, dirt € afer g empaBird
59 wind djrection %nd I%Pai tudjnal wind direction are both fixed (step
S18). Fur tRes W, thame3%r Buring penting opgrationl ke BROCESSHOGH 4 AYPMBHC GARIAINE nost
needs air conditioning and requires uniformair conditioning of the entire
area, Thegostrel that Bearriadi apt hpsed ontanset femnesatere Tsi(ptep $AAL | Tq the cotrapgtif Htis
"large". In addition, to determ ne each discharge 5 direction of
condi t i ondatiersiimed thaktheplerdilévehisl lomoles ibfthe beerddeatemptrature Hemgs rgpal e or
| ateral wind direction are each set at "sw ng", and the operational nodes
of the fllapsr flan 26P@rdgring codimgl apegitiondomidtheravechgditerapératmne Aneisegodl to or
determ ned in accordance with the position of a

15  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 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
20 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).

25 To the contrary, when the average temperature Tm is higher than the set



human body (step S19). Based on the settings made in steps S17 through S19,
the ratio of air quantities, 10 |ateral,,w nd direction, and |ongitudi nal

wi nd 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
nmbde. Also in the spot air conditioning node, to require the indoor unit Z
to provide a capacity nore than necessary is undesirable fromthe

st andpoi nempératms Tk i duging reebliyg operaton atrivolen the averagh eerapoatared Escsi loedr
tenperature uniform zati on node. 15 Therefore, if the indoor unit Z

provi des aih E%CeERinperat@BAG duYing hB&ingshRedtioNi is detérPnif@NhhaOAi} @&@ﬂbrﬁﬂ%‘t Its
capacity is reduced, and if the indoor unit Z provides an insufficien

capacity, i [t - n g j Lty LS,

i ncr easeoﬁab%gtgcllg '?Sggfli #é“t tI éﬁl? ﬁg%bﬁﬂeﬁh?(?&ﬁ si E%%?drt%ﬁfgg&g@tﬁ%lc%%y i r st ,
in step 8211, tge infrareld gensor 15 cErri e%ﬁoug d?tecti qn for _each ofdthe
areas 20 [pergasedy for, s¥AmRls,) by ineicasias, Ane, qugibge of; fofatioRy; qt; & fOPIESSYari  and
the tenperature distrijbutjon and h n body position in the overall space
to be Ai rln@m&qheﬁwbwoofrr@taae%@fﬁﬁ%ga %@Bﬁa}i pi eces of the detected
information (step 22) Next, in step S23, the load level in the overall
space to be ai®ndndiher baed) iw ¢asrydng evtnthe ehtonsgiscedpacity cgntral fbagesbon rihe
operation is currently performed, it is determ ned 25 whether the average
t enper at ueconlmendabid bett femparatms Tss, fiystt broougarifeh) i nmideebeteenr thentirrent 60
| ower than, equal to or higher than 26C, and if heating operation is

current | yaveRigt 9émpdatuld TinSardethe redortfendlble Nef tehiperad8rRYeh sepBeL atiykigs Tm of
all the areas (1) through (4) is |lower than, equal to or higher than 23C

If it is W ' ' I i f
terper at Ui & T arg 2t ake, ABSLRRS J@Eroled (Bl Gan el bt BKED RO
avera t is | r I j i e

o ocoll EREARh TR llineiooo AT bplrdth, o7 WP R RER ckRBer RO T i tdut'oT
set tenperat.ure Ts tep S24).. To the contyrar if it .is.determ.ned, that
The | oad drekher; i i Ghecaimbidabn el GoBPARRRE T bk it PEUBHOR 5 of

| ower thap 26C during cool,ing operation, or ,if the average tenperature Tm

i s equal deteroyned; plctir conditioneg Capagily i'h§XeHYs nip Hperasei Hi)indedidinyy fdéss
goes to automatic capacity control that is carried out based on a

r ecommendgbirelleseso thaiits capasity [¥gedyced épers31y). B the contrary avhepi thg ayeriage he
automatic capacity control based on the set tenperature Ts, a conparison is
made bet wemperatuee dim riehigheutiban Hedyecamineadrble setpemperanae Tss adwiing hwoling
tenperature Ts in step S24. In this step, when the human body anbi ent

t enperat wperafipn sr Wheaqtalavemgertempevaturd Tam i hevarethah ahp eeaimmendibledset | Ng
cool ing operation, or when the human body anbi ent tenperature Tp is equal

to or hi gb.aperahua@jrgmrﬁ%thehﬁi@ep@hwr@ itTi§ detefrhingd kiR airn@nepiehmgicapacitytisi S
determ ned that air conditioning capacity is excessive. In this case,
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
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).



the indoor unit Zis controlled so that its capacity is reduced (step Sl14).
To the contrary, when the human body anbient tenperature Tp is higher than
the 20 set tenperature Ts during cooli Hg operation, or when the human body
anbient tenperature Tp is lower than the set tenperature Ts during heating
operation, it is determned that air conditioning capacity is insufficient.
In this case, the indoor unit Zis controlled so that its capacity is
increased (st epfiéslthe. oferdtionel Bdr@nditoaihgamdié fhas eree shatthae b thespediage
tenperature Tmand the set 25 tenperature Ts is greater than a

pr edet er iEAGRIhIRERRSRL S, the fumlbEs %&Bgdré&npﬂeéa@ﬁ bPthe areds¥1 PthropRN4R

difference betweén the set tenperature Ts and the average tenperature Tmis

greater t. nedet erdu te rat ur ri.n i_ng. operati it
< deoned: ERsReRAT SIS VI IPEieR 1 oS SplipRnl iR aePEBbe S | e
control is retuyrned (step S24 step S7). 5 .0On the other hand, in carrying
out the ams'bﬂéﬂue&r%aéa&ﬁxr%éo(ﬁa opccpiishes With theniiabes RSERIB PEeseRlyin eack
tenperature Tss, a conparison is made between the current human body

anbi ent tdirerraa(le thrpughhd).rthe requisedrapstatigiabmodes ofchp air dlowr dangisg imeast ep
S25. In this step, when the human body anbient tenperature Tp is equal to
or | ower R2hprovidee in el ombatcidplh e sef edchmssocadted evithsthe dorrespgndioglonagf the
operation, or when the human body to anbient tenperature Tp is equal to or
hi gher t hagst(DethF RO Rdedt@nifid. t enperature Tss during heating operation,
it is determned that air conditioning capacity is excessive. In this case,

the indoor uniforshd sref With'the h%gen%g 35/ B@Mn& gefséi?,%é Fafiol of a'ir"xfli_x'zlﬁt%‘i’es( $t&ht S14) .

To the contrary, when the huhan nt tenperature Tp I's Hl gher than

h T . i At i . h

G e

t t T j h j ti i i d 1 d that ,ai

el L T oT D0 US L 8 LSRRy oL BeCEASHERAE, AR ot o
|1 h i i is i d S13). F h , wWh
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is greater than a predeterm ned tenperature ~i C during cooling operation,
20 or when a dpfadditionc foriibe arsarwithent Hetpressperophit ResoTssingedthisfeeaadass A9
tenperature Tmis greater than a predeterm ned tenperature ~3 C during
heati ng osed airi @mditionirigsitebife tisedratioaf dih quaditiasis fixedbat Fwhali”sandrthe daerabr y
and the process of the control is returned {step S25 --> step S7). The
above- deseind deectmpeind tiorgitudinal wintd dirattion acapatbifixgd Csoept 801). i n t he spot air 25
condi tioning node are repeatedly carried out as long as the requirenents
for tle executHudthermore, 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
20  the longitudinal wind direction are each determined in accordance with the position of a
human body (step S18).
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



62 of the spot air conditioning node are net. (d-4) Fourth Exenplary
Control (see FIGS. 17 and 18) The fourth exenplary control is targeted for
the indoor unit Z according to the first enbodinent (i.e., the indoor unit
formed to include, as the detection nmeans 51, only the 5 infrared sensor
15). In the fourth exenmplary control, the control over sw tching of the
operational air conditioning node between the tenperature uniform zation
nmode and tbhpeomdioh capdcitganclietthannergssandis unglesitdbbenfibimcthk Issandpoint etlersutindy
using a schedule tinmer in which provision is made for each tine period of a
day. An enaghl @ombervaiens @iethi e t hyBRe-deScrivlet Usdnipat fkel Rinffbihizatfn Infodehi s
exanple, 24 to hours of a day are divided into four hour tine periods, and
the oper aticpnale, 3 ind L LA BIpERARS 6 SREAY SACRY LITBBGE fft 12 is
accordance W a living environnent or a business enVvironment rn the tine
period. The illustrated schedule.tinmer is jntended.fgr ai.r conditioni ng of
5 1 est aurcAtoled bRLHinFEacHy i Efed, and L theipdeptinit £ e 1 TaviEhode
is selected as the operational air conditioning node for the time period
from 12 @apacykthedndepr wpitZ iy ernkrollpd st thabitp capssimds nereaas t Snpsificaly ke t he
com ngs and goi ngs of guests are frequent and a heat load froma kitchen is
i ncr easednddanunitdr isoortroliedrasdollowsi s concei vabl e that the | oad mi ght be
increased to a certain extent during time periods prior to and subsequent
to the neal ti rRgst tihetdpeSnve (ial infrered Befisdr T8 atries putaetectivh foheachpsitthélbreas
conditioning node is selected as the operational air conditioning node for

each of F("l‘?ﬁ@o@% (4} BBhB8HARDS be hir-cbRdiftbi@ WORLaRI, YAPIIR térhﬁéraﬁi% di8@ibhitién Ot her
time periods, there are no com ngs and goings of guests or only a few

guests, iJnd?)'%)éi’tioﬁ Y hﬁ%n%g?f%pgwef[%rgﬂos%gcg {oe e%lpg?rgfgﬁ&]lgg Ry aFe 381 ined

t her ef or e, spot arr conditioning no 1S selec as the operational

air condi;tioni ng mde.for. eac f _1he h time periods. In other words,

t he sgﬁe(mf%f]?qﬁ% esf?lﬂb eteicﬂeedqu\ﬂrw:tm%éﬁ&?ﬁg.he operational air conditioning
node to be caryried. out autqmatjcally with tine (elapse of .tinme) by
Rosoci ating. vl nottep Sa2 e e lev el el avd! Soef B BF RErondiioRed WV s ses,
i.e., space to be air-conditioned W with the tinme periods of a day.

Accor di nglefermined. ¢ Bneeading 9negationpis awieatly ipsHotmed; He i deteamingh ayhegher the
conditioning node is carried out as in the first exenplary control. As

i || ust r atavarage temperatuesvTohaf el the) aragsgl) throughd(4) dnside thet roormaist lomer ithan,
operation” is 5 selected as an operation node after the start of the
control (esialptdSdy,highedt thheR6CGe anddf deatmy ppenptomtisircesently tphefoanahsit (is 1 )
through (4} are sequentially detected using the infrared sensors 15, 15,
(st ep152)detetimitied winghel the atdregdesnpetadre VEth W1l the atdae (BHY thecugh (4) Js folwepugh
(4), the tenperature distribution in the overall space to be

ai r - conditha)egehl W bShighérahd232d, and the position of a human body in each
of the areas (1) through (4) (i.e., a high lo tenperature region in each

area) is deternpynedefeithBBd Hik theWhd NREMB Heh Ale liPiHe atvlex%ge téinpBRALRMTALS ON

signal for cooling operation or heating operation i1s inputted, thus

al | owi ng (Lhe it ﬁ&;ﬁéﬁ%%&%@@%ﬁt%gﬁ %?h??&e}%e&‘g@@?#alu’?@ arﬂffn?r@%rgﬂggr

heati ng operation (S seque Fmne
whet her %3F£O 1 hglbeSBOt air condjitioning node is set in the schegu}léa? L0 mer
for the t1 PEo2LBe RSBOR ’ﬁbe PEERE BB e AtOMPNE SR SRS T D i ¢
it is determned that the present tine perjod corresponds o .the tine
peri o f garned 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
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).

25 First, in carrying out the automatic capacity control based on the set temperature Ts,



whi ch the tenperature uniform zation node is set, the process of the
control goes to the execution of the t pperature uni form zation node (step
S6). On the other hand, if it is determined that the present tinme period
corresponds to the tine period for which the spot air conditioning node is
set, the process goes to the execution of the spot air conditioning 20 node
(step S14). Wien the operational air conditioning node has been switched to
t he t enperaimpaesomisimade eaveenrtherouteent hbmaw pedyasmbiead temperatuoé Tplaad diersef | ow
changing neans 52 is first determined in order to uniform ze the room

t enper at L!érﬁ{)erlﬁr@?s IP4t8p SEECIH ks stép) vﬁﬂeﬂRhesﬁum5rh30dyaémlﬂerﬂfteﬁFéraﬁM@ ii§ i es
fromthe outlets 4, of the indoor unit Z (i.€., the ratio of

openi ng Hfi%o! I3 l&\l}& tﬂéﬁ gt gt t%TBQra&ude T@qyﬁ'ﬁé@ t?léutpgxfétlg’h Qﬂ%ptthé Muman

di stri butl on necha

operatlo es .of the f| t. fIa and t he secaond
é{f#@&t%e Rl T s ST &t Silr anCIRG e T b AR Al
the fi rst flaps 12 and second flaps 13 are each set at "sw ng" because it
i s necesdEAYNG epatiem Hrig deteaniapd ﬂ@h aid canditianipg cypacky i Gicestver a{n s ghset he
roomfromthe outlets 4, 4, 5 Based on each setting made in step S7, the
rati o of th¢ mdqqrammiZuaa@ntﬂolalccbscalhawtm@pdmyesmd@ned @teg §18Nhgi t udi nal wi nd
direction are adjusted (step S8). Next, the process goes to the control of
the capacity dffo theeohtraigowhemitlie Binan lbd&y drebipetrtainperatusd IThds ighat tan thedde.
To require the indoor unit Z to provide a capacity nore than necessary is

undesi r ablgtefipernird s YuARg B&blﬂ% difera@i@ﬁ Ugr WenSRE hfare erﬂlﬁ%tqem?éﬁture
Therefore, 1 f the indoor unit provi des an excessive capacity, the indoor

unitZ i speanbiiel b 0. hah rﬁﬁrecwa&l'ni}gyhc%ahmé%ggﬁﬁgn PS8 OG0T

unit Z pr es an 1 nsu nt capaclt unit IS contro

so th |ts aci t |S|ncr eC|f| ndoor unit i

cont 1 1 SAGTBREE colaciS i PERARRRL 1n et df nforn R GifrlBae fieb e
air- condltloned VvlsE%eter d in 15 step S9. To be nore specific, when
cool i ng JPBIAYiIHincreas JFWB ) performed, it is determ ned whether the
average tenperature Tm of aII the areas ( 1 ) through (4) inside the room
i s | ower than,Fusthgemoreowhen m@bﬁ@rﬁncﬁ%%wzgcthea%r%éﬁma%ra td Moprst thei 6h i s
currently perforned, it i s determ ned whether the ,average tenperature m
of al | ttreperatuse T§ 1S1gr)eattem’n@mgrpredt)ermanddmpenamna *Ecflvaing tcgolixtg ppegeiean, t han
23C. It should be noted that the average 20 tenperature is determ ned by
t he aver agewlsh 4 deferemtiedtetvoeent thapetr @mpeesurefTstdnd the avaragel jentperavurghl' 43
detected by the infrared sensor 15. In this step, if it is determ ned that

t he | ond dreatal thas alpredetdrinined, teinbefafife @V €r dgingt Iating apetttton] i is Slebingd €iat t han
26C during cooling operation, or if the average tenperature Tmis | ower

t han 23C tHeleagagity eantidlFs ewCeésa@n)nd {hBrédess 65he 6MTolti® redikn éLSETRPACi ty
25 control that 1s carried out based on a set tenperature Ts (step S10). To

the contrgqyse) f it is 65

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

20 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
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

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



determned that the load level is low (i.e., if the average tenperature Tm
is equal to or lower than 26C during c%gling operation, or if the average
tenperature Tmis equal to or higher than 23C during heating operation),

t he process goes to automatic capacity control that is carried out based on
a'recomendabl e set tenperature Tss (step S11). 5 First, in carrying out
the automatic capacity control based on the set tenperature Ts, a
conparison is Tage doatrdgewhem eheChinignbodvanbige temppaiaé Mpes highenthahhhe set
tenperature Ts in step S10. In this step, when the average tenperature Tm

i's equal beofihehdiRY sdthBRpdriiRirs §ts ETMLERIMECopbRatidH! bPWhERhd AEMAPBHA | ON,
or when the average tenperature Tmis equal "to or higher than the set

t enper at urg.. i I: e on, [t ] term [ Iy,
condi 1 ort e {5t P 1 it A o ISR PG bOORE 194 iy
controlled so that . its .cgpacity is reduced, .for exanple, reducing the
nunber of IAHPGPPSHIH laggsrmé%%waﬁmt&aw ??@a?‘We'SHiﬁﬁ‘Blge‘Ef i Shsisons. of
the fan 6 of the indoor unit Z (step S13). To the contrary, when the

aver age tthepdpear wiibZ Theqnirolpdysrethat itaerpaeity is increasedisteatSRy Ts during cool i ng
operation, or when the average tenperature Tmis [ower 15 than the set

t enper at ur e TsFutthermgreheden aglifferenct betwveen thel svedaedempereniré Mat amd the set
conditioning capacity is insufficient. In this case, the indoor unit Zis
control | e@mperatuiels id gresepiah ayprédetdriticdiag@Peratuns Beﬁadﬁﬁihﬁ,cobﬂr:%ﬂﬁdrﬁ&ﬁﬂ, ng

t he nunber of rotations of a conpressor and increasing the nunber of

rotati onssofhdig dfi?é?et’ﬁ:e(b%{t\?tkgség)set e Eﬁ%r@tﬁecfndhﬁ@%ebr%lék feRlpeydide PHtis t he

automati c capacity contro sed on the 20 recommendabl@ set tenperature

Tss, firs | J LI age t re Tm
and the reest SR LA i RdRARAELRCE ARl AL @URLE s BERE Bl
the average tenperature Tmis equal,to or |lower than the rec n | e set
t ooty (A ey G Ts bRy LR aRocest ihe sORAR 8 (M EER CREhBER &t ur o
Tmis equal é or higher than the reconmmendabl e set tenperature Tss during
heating o€t @i on, it is 25 determined that air conditioni ng capacity is
excessive. In this case, the indoor unit Zis 66 controlled so that its
capacity is reHifcabovyesdespribsdsppergtipn pad cytrmaiicy capapien contgolaine thggspot air
tenperature Tmis higher than the recommendabl e set tenperature Tss during
cool i ng opadiionmg, mode athgepeatediyasasnedyenttas igrey astthe eeqUireingnts dovethe ekeontiome
recomendabl e set tenperature Tss during heating operation, it is

det er m nedf thérsgot airrconditidnihg owdegreaagacity is 5 insufficient. In this case,
the indoor unit Zis controlled so that its capacity is increased (step

S12) . 13he abov@-1iesecondELemiay Wontdl @BEFHEY. a3ainda4yapaci ty control in the
tenperature uniform zation node are repeatedly carried out as long as the

requirements fpye kb&l(ﬁé&ﬁiﬂldr? Roftfol i @rd ROPRF BHelh@odd it 2 AHc3AALOI tHDHR ar €
met. 1o On the other hand, it the answer is NOin step S5 (i.e., if it is

det er m negnf fihedtNEEL the indoor unit formed to include, as the detection means 51, only the

infrared sensor 15). In the second exemplary control, the control over switching of the

operational air conditioning mode between the temperature uniformization mode and the

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),



exi st, anong all the areas ( 1) through (4), at least one or nore of the
areas W thout the presence of people), ,he process goes to the execution of
the spot air conditioning node (step S14). After the operational air

condi tioni ng node has been switched to the spot air 15 conditioni ng node,
frrst, 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
condi t i orthe geniperatercdisttibutidieinaheasergll ypdchnoe bghir{cbpditionaWoisdalomta, ahd t he
nunber of people present in each of the areas ( 1 ) through (4), the

required tﬁ@%ﬁhbﬁ’ﬂﬁh hURER $08Y it BRhAfMthd hreuy gzamhgm(ma@sa hghPeMpbdae i N
the outlets 4, , each associated with e correspondi ng one of the 20

areas (1) (o] of
only one’'§ @éﬁﬁ%‘ﬁf‘%@% H GeSENEET G So T Pl REE R thit 2k BRRDERGR 2
| ateral w,nd rectj.on and | on ud| n wi nd

oper ati oriansheltboopHTE HeratPS: Of MInE: SPaGch i TGBe ﬂ?lisaﬁ%d“fﬁ% the cai

det erm ned so as to direct the di scharge of conditioned air toward the

posi ti bn @ndisicRigARRPIYY 1§ Ber&PM@pling gperationuer hepting onesation{stenSdl wi t hout
the presence of a person, since this area does not 67 need air

condi ti oni ng i$1ﬂasechently1én stap iS5, the leddrlevrl amthietdvesallispadei toédd asttcondimmned Wand
the lateral wind direction and |ongitudinal wind direction are both fixed
(step S173y defenhinedy amd the deteemira€ian Wesuh is bfipuyes andiee aritedorp fatrsidiichingahe

peopl e nost needs air conditioning and requires uniformair conditioning of

the enti r@pe?e[tﬁ)ﬂal {ﬁl“%ﬁ&lﬁérﬂng fnddet it SheuladrRenotbd enak Md Ra8flewdl fin %@ewran es is
set at "large"; in addition, to determ ne each discharge direction of

condi {1 ongg ) e difl G0l 'vvrfﬁheMﬁgd B pfoRlve'd Efipalitn GLAIGN 1 dybfige |

| ateral w'n irecti on are eac e operationa

of the fla Ion dlna ction are each

det er 1 neBPpRretite IR AR L Al bR 0 BE Ao gt ShoPPeE & camye
Based on h settl gs rrade |n steps . S16 throu t he rat of ai.r
Guant i £1 diarhedreen i i poeerbl T S g Acibdhe dysTassot Bies PERGR o

adj usted (step S19), he process goes to the control of the capacity
of the |rF86‘8PraB¥|P%°th? Weﬂh@)élﬁepgih(“r) detshigr by s lﬁgarﬁédé‘lsoméo in the spot
air conditioning node, to require the indoor unit Z to provide a capacity
nmore t han necdossiey S5s whedeesioling | aperatiom is rsrformerd pbilndetsfmiand uvhether ithe
energy conservation, as in the above-descri bed tenperature uniform zation
node Theraezhmge,temperatwe iTind tsolowenitbhany eguad vtio dhershiglrer ekare 3670, end aplseni heating he

i ndoor unit Zis controlled so that its capacity is reduced, and if the

i ndoois urdgerafiopli®perfimed it isdatérivinddenliet B NRE heyageltBBperatio® TmuiB ldwef thén,
controlled so that its capacity is increased. Specifically, the indoor unit

Z i s contdgqahl ®brafighed thaVEB°C2ToFbd Mbse dpacificERh&2f.is B&termhinéd BlabthesfBRge 15
carries out detection for each of the areas ( 1 ) through (4) of the space

to be ai rteﬁg&q{&ré FHEd h‘i'gh%gﬂla'ﬂ 26%%&1@%6&%’@%%%@ di“véﬂeh'nbi@td'eféﬂnﬁa@@ tKHy man

body position in the overall space to be alr condi'ti oned Ware determ ned

based on pji %véaed enli&?‘atgr%t ’ﬁ%tlg%léh@; HafBlbE Qiu(flﬁg Ef]Qat?n]g) operation, the process of

the control goes to the execution of the temperature uniformization mode (step S6). To the

20  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 S14).

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

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



Next, in step S22, the load |level in the overall space to be
air-conditioned Wis 25 determ ned. Speqc]i fically, if cooling operation is
currently perforned, it is determ ned & whet her the average tenperature
Tmof all the areas ( 1 ) through (4) inside the roomis |ower than, equal
to or higher than 26C, and if heating operation is currently perforned, it
is determ ned whether the average tenperature Tm of all the areas (1)

t hrough (therefsie| thery istdhgreat aepdafortthe @nifbing bgtiont dfathe 28fkperaturd of thd Sverall
determned that the load level is high (i.e., if the average tenperature Tm
i s higher sptaB@{@) BbLir-dotdifiche@ ap! I RPtheREARdY, AR thfattbd ca%&eth@!\?err@eteﬁlﬁémﬁfré‘t ure

Tmis lower than 23C during heating operation), the process goes to

aut omati c ' that. | Fried. ou S t r.at ure
To. (ot ep WA HIAEIBEArpBionis FF' RhLPebal RS PR AE whSIPRBL " T
low (i.e., if tge avera e %fwera élre Tmis equal to or |ower than 26C to
during coBPFhip Bpairatonditiones W and,thergferiea s 1marp cFANQIPIalTiN Fravide JBPt 816 or
hi gher than 23C during heating operation), the process goes to automatic
capaci §y ewditioning teathe serreundings f pgoplpdbasdtogrroride @ endigaigdo kg overall
tenperature Tss (step S24). First, in carrying out the automatic capacity
control bspeeeltoche dileorslétontdNper at ure Ts, a conpari son i s made between the
current human body amnbi ent tenperature Tp and the set 15 tenperature Ts in
step S23 | n t hAfeStheperdfional taecdiditirniiosipde s Bédn dvatahed & thectethpedaturequal
to or lower than the set tenperature Ts during cooling operation, or when

the human,ReniANBA ﬁ{btdﬁ (8EPSE 2tk Ghd BpértididHRbdd 6f Qich RIrdIRY cHahgig nfiang €t

tenperature Ts during heating operation, It is determ ned that air

t
condi ti ong apaci I i i the indoor unit Zis
control | e%i]ﬁsgc()i%'t%I tne{l%/ns&?%lgégﬁf@h?{%e Fﬂggﬁcgégr?é‘?g%resm). 20 To the contrary,
when the human,_bod ient tenperature. Tp is hjgher than_.the set .
ompetbrur e Toint S TH B S ppaeaies o e Re R8s it
tenperature Tp is.tower than the set tenperature Ts during heating .
oper at i onf} ei’ttg? Jat OF OREHBY A $ast Nathe %% #i dni g adipsed By the i GHIRILEi ent .
In this case, the indoor unit Zis controlled so that its capacity is
i ncr easeddigtEbutorsmeshansgisdds 4 fey noiecalgnead. aFuthermpeen the apsrafiens] mades afer age
tenperature Tm and t he set 69 tenperature Ts is greater than a _
pr edet er nthaédstiflappd2.ak2ir e * andCthbuseconyd Baps| 1Bn3.cperaie eanh, sebat “whvang”a In this
difference between the set tenperature Ts and the average tenperature Tmis
greater tsigp) the ppedadral modes of abiphe dirstr fapa 12 and seegnddlaps 13 aopendit sevrat it
is deened that the capacity control is unnecessary, and the process of the
contrab i ‘swisd Wddkshe (iSisMcendaty to disehdig@Pondftjoned air evenly to a wider range of the

et

DS

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
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



On the other hand, in carrying out the automatic capacity control based on
t he recommendabl e set tenperature Tss,4$ conparison i s nmade between the
current human body anbi ent tenperature Tp and the recomendabl e set
tenperature Tss in step S24. In this step, when the human body anbi ent
tenperature Tp is equal to or |lower than the to recomendabl e set
tenperature Tss during cooling operation, or when the human body anbi ent

tenper at ure T(Fiis§ i€gWatermihedlin ke ISOrwHektan theh @ ef £i00 MdirEthemadtuniteifily at ur e
Tss during heating operation, it is determned that air conditioning

capacity g [V, i i I I ; ;SO
Chat 115 BosTURRRR patiul e P ERE mgb oradaRle MK, K08 e R o
body anbi t,e ture i.S. hi gh

Fermer at drecod SRR, Y arbhest 2ogt & Blo b Gz or R MRTICARI S o0 ased.
tenperature Tp is | ower than.the recommendabl e set t eratuye Tss during
heat i ng diFeh SEUETAPeTRIrG (teRoltis FCHE ey PREFation medsniaiths BFTG Taisa tierjosess
insu~cient. In this case, the indoor unit Z is controlled so that its
capacity goss itpcautmais ¢apaeity Somtyrol that ihesmied eout \Wased andi recomemradalletsgeen
the average tenperature Tmand the set 20 tenperature Ts is greater than a
pr edet er nemperatueerfstemSit)e i sté€p 88y thegelzotidn nf)thepmodé obrhe anombdncapacity

di fference between the set tenperature Ts and the average tenperature Tmis
greater tddafoRiPeaeied esuti busel banper dievdtdnmode Grth@dndifaliinBeRss afithe, 1t
is deened that the capacity control is unnecessary, and the process of the

control ifgig i @Rnt SRR sverhge téihRParil) TmT ROSHRRAY BedfScndiRledReral | On
and automati c Capacity control in the spot air ~0 conditioning node are
r epeat edl ri e j ts f he. execut j f the
pot ai r Hgbal the RermblraR: RS BE b BRR B SrdbigRiaE TR
FIGS. 19 a 20) The fifth exenplary control i.s targeted r the.indqor
it B adBgPTee 6 s elpeBlanau At odmeroperarion Shof s oad fiyel Bt B rred
to include, as the detectjion_ nmeans 51, the infrared sensor 15 and.the
t enper at Uhe SaRuNRiA; sqnditigning 13 sprefarably nperformed  ak dhp| BEOMBWALADY | set he
control over switching of the operational air conditioning node between the
t enper at Ue@peraiur o Awsingaeabng aprietiomunaetibe lopdleveliip lavondi ti oni ng node is
automatically carried out based on whether the |oad |level in the overall
space to be ailnceupidgtaud tecauumaticleaphéityhcastrol based Parthé est rempsratubg, irst, a
exenplary control diil'ers fromthe other exenplary control in that each
radi at i orcotpapissraisumed <l bétecte theoyverdpe tenipemnad Taenadnthd Setitsmpattuearfisdgyed as
it is when determ ning the average tenperature Tm of the space to be
ai r- condigtdpoSRd M/ thisht€d) viiRhUBS a@@a%eh@rrﬁériahﬁé e isf @fualet &T16WeE hgn tieset
automatic capacity control. In the fifth exenplary control, values detected
by the inthp&athrSOSOE déferAMdd Mk uﬁ%oﬁcﬁfi&m&g@aﬁaw REexbesshv@Mf frid LHs6 thed
hum dity sensor 16 ‘are each assigned a predetermmned weight to determne a
val ue th re. i jangdi . r | Laon f t

q ddH?.Lﬁmpi‘%E.c%ﬁt'ré’llégn{%l Png{n §§ tché‘agngg{?&{u%d{ f?ér{) ;Ega;dé@i?,atg;?ﬁdg&ng e

space to be air conditione ue 1s’e

o e OP Bl s o RRE SR feuFe e i ' 8BheYe ', 83K 10
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



condi tioning and energy conservation. 20 Specifically, as illustrated in
the flow charts in FIGS. 19 and 20, finst, "automatic operation” is

sel ected as an operation node after the start of the control (step S1), and
then the process of the control goes to step S2. Next, in step S2, the

radi ati on tenperature and high tenperature region (i.e , human body
position) of each of the areas ( 1 ) through (4) are detected by the

i nfrared reemsnéndhble 2t t@mPefabiere UBEPArsat ar@mphbrisun isntnale baiweehr the @meht of
the areas (1) through (4) is detected by m t he associ ated tenperature and

hum di t Y 29680 témpPatuddTm and thB&EonfR&EREbIRNePlcafRRtRe Tsh e %8p %31 €WWhen

information, "the tenperature distribution and human body position, for
exanpl e, (o) Ifs it ] step
S3) " Ther aptefec b Batyst B R dotal}s & HigthP Bty chP REC i C Bl ShbRtinC °
heat i ng operation . s inputted,.and the ajir. conditioning. apparatus, is

al T owed LSS & HEtERRInGh Ab g, SPHRNEE ST BESENET of (T e SEHIEOPE | ne
inputted signal (step S4). Subsequently, in step S5, the load level in the
overall ginick it someollgd ;sodbadts capaaty wrpducgdi(atepiSAdN, Tatke eantrapetvhenithait i on
result is enployed as the criterion for switching the operational air

condi t i oravemggedemperature Hbmlid lowendhand thehedcomneentiaidel setevahperatutendssouensal | t o
space to be air-conditioned Wis determ ned by naking a conpari son between
the aver aigteringfedahatdif ontificiing Cepaivielsdhsuffgiomte hahv&asd, theCipadbt undEds W and
reference tenperature. Furthernore, the average tenperature Tmis

det er m negnh¥iIdd\® BNSFABBaly it Hereaddli 3ep Qi2) enper atures of the areas (1)
through (4) detected by the“infrared sensor” 15. Specifically, in step S5,

S 2011 AR PSR Tt SRR SR A B

average tenperature n, equa

heat i operation is rfornmed,, i.t is.determ ned whet.her the aver

{ empelt dPRORRERLon JUHE pitafeperiity g8 ooh HynEhe  Ha it reauigrLs OF the

speci fical 'é/’- wh(gn it is determined that the average tenperature Tmis

hi gher t FXRCWIOE Adthe (REPEBHITE HBIIPEFLON B1pdedfe Mpfen it is determined that the
average tenperature Tmis higher than 23C during heating operation, 20 the
process goes t@n theeotbsickand; Hrihespatiir ¢angiiionineumedehast beepiselastedin f8ESY st ep
S6). To the contrary, when it is determined that the average tenperature Tm

i s equal thepumcessaoes ta thaexa@Gon of thegpetot ¢anditiopmgamadsr(stepSldhen it is
determ ned that the average tenperature Tmis equal to or |ower than 23C
duri ng heati ngAfgethet omenatidnak ajpr comdgoningemotle Hakebeen asovitchah tofthd kpotsgot ai r
condi tioning nmode (step S15) 25 In the forner case, the average tenperature
Tm i n13 heconpiRiefingnéde, firdt; e MdinbeOsskople/ptesent 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 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)

25 In addition, for the area without the presence of a person, since this area does not



Wis high, i.e., alot of people are present in the space to be
ai-r-conditioned W and therefore, there,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 Tmin the space to be air-conditioned Wis low, i.e., only a
few people are present in the 5 space to be air-conditioned W Therefore,
it is normeeéaimesnditinidgoitelf) vhel eatidpsit ainiquamiviesliid fined BQ“dneall’ hdsthe naemti ngs
of people than to provide air conditioning to the overall space to be

ai r - condiin@Ragedct}h aﬂﬁtlﬁ{githbﬁal%ﬁﬂ%ie&ﬂﬁa!ar@incStthR@ai'(stté;PS‘i?gg node has been
swtched to the tenperature uniform zation node (step S6), first, the

aver age tenper r enal to . ir- (ki d.Wis
ver gnted to catrelnd: B kb oUEE preBBEE B CRBRILY of phafP g 1R08 g
average tenperature Tmi.s either an average radiation te rature, Tir.

ot or o e BBt E G RS ATGHN ot SOMBIP e P e el SEHEBIo 81 1 an
average intake air tenperature Ta determ ned based on information detected
by thed t edrprorthe Ggtio ahairuendtiesyissehgbrlaig”. Haawdesr to dplermigpsesndischarge

uni form zation node is not targeted for air 15 conditioning of each human
body it salifectiont of @pypditienkd air, the roperatidigli modes gpfathe tfhaps dore claingingpthe datexal be
air-conditioned Wso that the tenperature thereof becones uniform

t her ef or ewindtdireStidH £t @hctdet af Balind h enduRrocpaRtibeTIRIdRE Of the Thipk Sorchkegih@t ed

wi th wei ght placed on the average intake air tenperature Ta rather than the

average rggd il&{gili{cQEiinTa?Wi}ﬁf &itddiien hid eddhadetdrinif@ B dcchidhdced Wit FeY/ pU!it!iJ'h e
presence of a human body. 20 In consideration of the above-descri bed

points, i [ y control, a weight factor for the average intake
air teme@é’%aﬂr@dggﬁlggéé%ﬁ ~ 1) and a weight factor for the average

radiation te rature, Tir .is (0,5.~ 0 t.hat rrected average,...
tonpethe ur e THFASES SHEnE ehitings e if sebs TG URyeR 18 B 7RS oF 4F' {dRgties, ) 1,
+ (0.5 ~0 ir. The corrected average tenperature Tm is,. eqgpl oyed as the
measur enelﬁ%equ &iﬁfbﬁ-ﬂéetcﬂ% aag??wug‘lﬁék\@%g SrEdRpee iR BT W and | s
reflected in the automatic capacity control described below., 73 Next, in
step S8, the rMextothgprogess gneata theicestrel-ofithe eapagitit plthe indoonunit Z igfthe spot
indoor unit Z (i. e., the ratio of opening areas in the outlets 4, 4,

adj ust ed awycandgioning madent Alsg inlthetsppbait cenditianingamiodendo 1@uire the indgorj unit Z

cal cul ated, and furthernore, the operational nodes of the first flaps 12,
12, and provads ecapatityl mos thay ndc@ssary isourslesizabile o the standpoigt’ of émsufing hi s
step, the operational nodes of all the first flaps 12 and second flaps 13
are each eneigyatconsenvaligh, RCaShei hbdve-deecritedatsmpaatdies aebgRizewdidi hodsed
air evenly to a wider range of the roomfromthe outlets 4, 4, Based on
each set tTHgBRAAS ithe $AdRr Thit ZNBrovifel anObxRbdivelUaphcity, 8. indaéeLak 24i9d
direction, and fongitudinal wind direction are adjusted (step S9). 1o

mﬂ e;f |t ﬁ&o{nggfl‘&i & HEPRS cHRERy (Creil&dC Y Trqhe RlaobbEnif ZPR6VIYs 81 idshfficidioor
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).



tenperature uniform zation node. To require the indoor unit Z to provide a
‘capacity nore than necessary is undesirable fromthe standpoint of ensuring
energy conservation. Therefore, if the’indoor 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 15 capacity, the indoor
unit Zis controlled so that its capacity is increased. Specifically, the

i ndoor unit ZNextCiangtépBR2dthadoddolehelvim. thEiovetall spacd to behigrcahdieidnédWstiep S10
whet her the operation node of the main unit of the air conditioning

appar at Usjetetmhed00MoNGe MRSIE PecificN LA BEGatid i REORE BLirdmeaPdeid s the
cool i ng node, the process goes to automat’i c capacity control that is
carried t L fothe. gperation
mode s s RERE IS e pflod ARG SPAPe bides LA CIFRETR
that is carri.ed out, based, on a.rec ble set te rature (step. S12). In
Step S10.T0PHS GV LianoRR 3 a1 EHsE SRgrEer ro OB S0 e RAMG o, DEFCTNE ROTALRBI 1 5
carried out based on the operation node of the main unit because of the

f ol | oWl ngurreatboperformed, Huedeigeninedivdedieuthe average temperatyecBmeig ipghe range
air-conditioned Wis 25 high in the tenperature uniform zation node;

t her ef or ef 187C toc237€i drilowemthan $8°0r ef erably  performed at the set
tenperature during cooling operation since the load |evel is high, while

ai r condi ti onilng ik detefrAined @kt yheplohd RveEW hidh (iR if e oNBRpE evhRraale Tm is
tenperature during heating operation since the load level is low In
carrying sfer (e R9IE WRhY Cobl eratiohOBt fPhe Qﬂ:?fg@ t&ﬂpér%réﬂn s GORE AN €,
first, a 5 conparison is nmade between the corrected average tenperature Tm
and the sgb~tenper NSt t hi t { ed
aver age TonpoTRPR, RRUAE opSraifnS P prichey pls 1 RuShiife MIERy ARUEOHEEH 20

it is determmned,th ai r _conditioni ca ity i.s excessiyve. l.n this,case,
the + Koorii ot perd of piseCRRE LGP ReEF RESL Soifs P8R afif in defmipla
exanpl e, educi ng t he nunber of rotations of_a conpressor and reduci ng

t he nunbéﬁgtdg‘e %35 #%’%&tSHBWs('-Bf iEihfcavesage deTBPeTRINEE THdD BTN i o lzwers&@b%é‘%ﬁ) . To
the contrary, when the corrected average tenperature Tni is higher than the
set t enpelusingceoling operatian, @eifdhepyrase teampertyreclamin ini thairags dalfaeite ¥3iG
insufficient. In this case, the indoor unit Zis controlled so that its
capaci t y dusing heatingseptration), the progess gobs/to autgneatisi qagadityecontrabidat isfcarrisd aut ons

of a conpressor and increasing the nunber of rotations of the fan 6 15

(st ep Sldaseddn 4 reeomirieadatthased temperatarer Kss (geppB24)t he aut omati c capacity
control based on the reconmendabl e set tenperature Tss, first, a conparison
i's mage bet weglist) hecblingnit thoiutenhclcapucitypgmtiob bed ah uhesel Bmppngtuid T,
recomendabl e set tenperature Tss in step S12. Then, when the corrected

aver age t afisod B nldte Hebw@AUAE clirfer® humhf BSdy AhiBient leRpSQture TPINE Mladet e set
tenperature Tss, it is determned that air conditioning capacity is

excessi Vel it bl § fASEp SE%‘E{% \‘:?ﬁjs‘%égép, Yiteh the in?mgr‘?% érhﬁgnﬁgmﬁ:rgnggr% g‘?s s

capacity 1s reduced (step the contrar en the co ver age

tenperatyre_,Tm i [l ec ndabl e. set t erature, Tss, It is
aet or m naasehiaor Ky QhRlie B hyE e PR RRE SiuBpetaRER S g s

the | ndo%d? na!n&bigntl tsem([:)grra]ltturrgl pe% gq%a} ?c? torlhtlg e? t a%ctlhteyselt %enkg]e%tg%s$g 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



25 (step S13). ~s The above-descri bed operation and automatic capacity
control in the tenperature unifornizatggn node are repeatedly carried out
as long as the requirenments for the exécution of the tenperature

uni form zati on node are net. On the other hand, if the spot air

condi tioni ng node has been selected in step S5, 5 the process goes to the
execution of the spot air conditioning node (step S15). After the

oper at i orvapacidyris moredsedi(step 8g2)rode has been switched to the spot air
conditioning node, first, the average tenperature Tm of the overall space

to be air CO”@Lﬁ{h@ﬂﬁ&e,\%ﬁ&ga@i‘ﬁ‘&@n&ogéfwéﬁmﬁrﬁveh%&fﬁl@rlhgér%?e Tih AMPLtRagh

wei ghted to carry out tenperature correction. Norma , enpl oyed as the
aver age t T ' r oAt § t Tir
et er i naaBa B 0his el eh dpreftchncd EhAHAELC B0 (OURE Sty |
average intake air.te rature Ta determ ned, based on information detected
byt het SR & ST RO S0 SEEUPErRAIE saad dbe SarebsFapesgre 117 s
conditioning node is not targeted for air conditioning of the overall space
to be %i rgrefgerdﬁh@m arhsefelermineditampesaiie fof dHringdKAWRE PRASALRR, df1s deemed that
surroundi ngs of each human body present in the space; 15 therefore, it is
pr ef er ablthe capmcity hentenl @ wecessanyearat the grauvess of thakentra tiettuined (shep $2& —pl aced
on, rather than the average intake air tenperature Ta, the average

radi ati onstégpe®g)erature Tir that is nore likely to vary with the presence of
a human body. In consideration of the above-described points, in this

exenpl ary cont®@khe dfhef Aind® A WaFS oS HuAMEr AEARRRREHH E:gntgdﬁ~ba8§d BRiB

factor for the average intake air tenperature 20 Ta IS

wei ght ar%&&ﬁmfer?&agieh?et ac}érgé&?@rrr% 4dl af Féﬂqﬁnﬁgﬁg ade eoelrxbéegi @g(c?lﬁ%m; 8ﬂ1lnln SO

that the corrected avera eratu eterm ne oW ng
equation, Tm .. 5 ~ 0 a tkgp. ~ 1 Tir. t he other han ag_for a
corr el e M aEbiE g TP ot 8 Brcpmedisble' st (it in MR P24
average intake air t erature, Tae, of a predeternmned area iis (0.5 ~ 0) and
et gt iackGh W PRGN By Rbien FeatperF et FuaD 85 Br W e ihanahe
predeterm ned area is (0.5 ~ 1 é sQo that the corrected human body anbi ent
2G t enper’SEQIRBENgsble set dempsratuFe dShHPuRnge COUINE RACHEIOBq AR Mhem theruman pgdy ~ ()
Tae + (0.5 ~ 1) Tire. Furthernore, the corrected values are each enpl oyed
as the meashiennempenatg dipais aqualodr highersthae éhe recommendatle seli temparatireVEssd
reflected in the autonmatic capacity control described below 5 Next, the
nunber ofdupmgieetipg epaatiorn, nt sadeterofinddhihatnaie @enditioning capaglty (19 pxdessieal dul at ed
in step S17. In order to realize the optinmmspot air conditioning for each
of thes artalsade] jhe 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
recommendable set temperature Ts during cooling operation, or when the human body
ambient temperature Tp is lower than the recommendable set temperature Ts during
heating operation, it is determined that air conditioning capacity is insufficient. In this case,

20 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
temperature Ts is greater than a predetermined temperature 3 °C during cooling operation,
or when a difference between the set temperature Ts and the average temperature Tm is

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 —



through (4) in accordance with the nunber of people present in each of the
‘areas (1) through (4), the required opggational nodes of the air flow
changi ng nmeans 52 provided in the outl éts 4, 4, , each associated with

t he corresponding one of the areas (1) through o (4), are determ ned.
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

| ongi t udispplS6) nd direction (i.e., the operational nodes of the first flaps
12 and the second flaps 13) are determ ned so as to direct the discharge of

condi tioned aifye! QYREdebhHeBOSHraRA Bid BuldHIBE LRl b&RILR) thelspdBes des,

for the area wthout the presence of a person, sincé this area does not

need air cordit.ioning i | f., the rati i.r.quantifi ' '

Torml 1+ SRAOPRAEIAR AL iPetredhBu iR aflor st N DA hP & IR o $EE Ry, v
bot h fixeotl (steg ,Slgl%ﬁg,Further nore, the area with the presence of a

pl ur al i t PIgHe spabair sonddieningmgde aremeondi ti oni ng and requires uniform air
conditioning of the entire area. Therefore, for this 20 area, the ratio of
air quantiti eddi3) Third Exemplagy Gentroli(seedd@iSt 19and 1® det er mi ne each di scharge
direction of conditioned air, the operational nodes of the flaps for

changi ng t he |'BEteahmd em¢empladi cattol Gntasgeeddac thesiedoatunitsihiangstding mal thehfarst
operational nodes of the flaps for changing the |ongitudinal w nd direction

are each edfodirmém€te.| thed@@SraRICRrived o iftfide0sd tHedetathion near® 81 bely thst ep
S20) 25 Based on the settings made in steps S18 through S20, the ratio of
alrr quantihfr{iﬁ? sensof i‘%)erlﬂlthé"fhﬂg StmBEH &htroR M sikANY USR] ovidr @Qitéﬂiﬁ%@f on
are adjuste step S21). Next, the process goes to the control of the
capacity . ] r j i i L1l O e in
t he spot tg.(lg P béggtﬁégll}? ?ﬁn“i"ﬁgh‘%é’é H?%é‘rﬁ%t%?é (t'-:Haet %Iéﬁ’lg'% 5%rug%$$z§%tqomgé¥0\§/’?dde a
capaci

5 ene

ty re than necessary i,s.undesir.ahl e fromthe standpoint of ensuring
ty BBk SR oBRTIOROE: Hothds AU BRLCFHEER LhpRraPhNge BRrPLFhPE at i on
node. Therefore, if the indgor unit Z provides an excessive capacj W” t he

i ndoor urfPgenge of acHRaOPIdY(igo thiAFesPrcs o ABBRNCE 1 ashigl de/ReERtuEMELIoN) ithe

i ndoor unit Z provides an insu~cient capacity, the indoor unit Zis

cont r ol | edck of theareas i ghioapgh diafyhe spaceiorbeaieeonditinned QV s irtheiffrstieremplagy es of
t he excessive capacity and insuffcient capacity are within a predeterm ned
t o range cantiolarBurthsomoeregini the bhisd exempdary contnel, teraontsbl oveh thepavatsbing affthe he
control is returned without carrying out any capacity control.

Speci f i catdbylizeti hpefatibhalvdingorslitbpsingmedpés featizaidby Eausatg a idelag tire theS&shtrot he
infrared sensor 15 and the tenperature and hum dity sensor 16 carry out

det ecis orovePthe@aabhif of the opeR@iSndl alr condikibfiighodd) of the space to be air
condi tioned Wagain, and then the tenperature distribution and human body

position in thes dfps@Med # theSRAE 6hdrR iIRFIBES 15591Wi5,iﬁ2}§l)?dad%ﬁﬁﬁc gsdraionned

based on pieces of the detected information (step Next, in step S24,

the |oad LRYLY ok ln toB@raﬂ(\fr? hRlak aRBAME staft FHEh@Edrito? E’s‘?éﬂ Sﬂ[‘ &H ¥h $he 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),
20  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 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).

25 Subsequently, it is determined in step SS whether or not a predetermined period of



determ ned. To be nore specific, if cooling operation is currently
performed, it is determ ned whet her th%4average tenperature Tm of all the
areas (1) through (4) inside the 20 roomis |lower than, equal to or higher
than 26C. On the other hand, if heating operation is currently performed,
it is determ ned whether the average tenperature Tmis in the range of 18C
to 23C or lower than 18C. If it is determned that the |l oad |evel is high
(i e., iftimddaschpagieat@nihersdrii b thenvpesatiungbeafiérhthe REGoukl switching of itig
operation, or if the average tenperature Tmis |ower than 25 18C during

heating Q%%fa%hél@m colURidHI AL fde I Rel AsRBL RMBES Gn AP 3! Mxe%ﬁ%%a&n%haltﬁat i's
78 carried out based on a set terrperature Ts (step S25). To the contrary

if it is r e t [ h
terper ot U RCE g el &n%r“%deh P\t 5 Bl feBksilis |“H§°%r%‘%{’?éﬁ‘gﬁ‘8§ée(?§t%9
if the avera ratu |5| he rage of 18C to.23C dur} ng eatlng
oper at i onytt Og‘ﬁé}eb"rr}g'é‘ﬂg% L ‘E)es§ ePBO‘h ot PReTRRAL ATy Citange F’FRQIF 8d &k 1 j o
out 5 based on a reconmendabl e set tenperature Tss (step S26). Fi rst in
car ryi‘hg onditionagascentinuonsly asefermed toihe tempyawEIuy rigationmedenyeil Aher e
Ts, a conparison is made between the current corrected human body anbi ent
t enper at redeTermimaddperiod of émethasplepsedurTe thscontrasy, efpthSagswer ms NOj, thegprreqess when
the corrected human body anbient tenperature Tp' is equal to or |ower than

the set (gRpes theyelection sfuhé Hgeraobki digcdnditiopRigahdderin s&ﬁ Seéhen the corrected
human body anbient tenperature Tp' is equal to or higher than the set

tenperature TndHfsi MSnddEathe %eﬁﬁ@ﬁa@ta'hoébndltionhfg ABlSiTHRE  at hlte@bérature

condi tioning capacity I'S excessive. his case, the indoor unit Zis
troll
\?\ggnr? hqulot??rg%tf]% cp Bﬁeﬁ E db}exﬁhﬁnlhg&iy‘ge}%@eé@% u?gaiﬂjéap Sea-gﬁ&lhﬁ BEl}SJ fvE%ﬁan t he

set t erat Wr e T dur eratjon the ¢ cte
body Lhbi @R eafh ea&fava el Ofbrfohel & clarip paft: Bo g
heating operati it dete m ned that air condjtioni.ng capaci.t

i nsuf ficit E“hfom{ Ot’?fu%w‘& ing, of thginitil gbpeXt aperayonal air sppJIEPTIAY mage s, “FQS
capacity is increased (step S13). Furthernore, when a dlfference bet ween
the correut @ferathe ﬁ&@él@@%ef thedneration of gheypig conditiqmng eEPAsRiuALtsel orfles
greater than a predeterm ned tenperature a C during cooling operation, or
when a dith¢ etabitizatidneofivbe wpetationad ichargepidreachipis fIpsy elrragingemerns rBopesformedsr age
tenperature Tm is greater than a predeterm ned tenperature a C during
heat i ng apematiching, the topemtidesd midcderlitioninge modp.adidngeqpently, che irdiabilivg oftbar vy,
and the process of the control is returned (step S25 -~ step S6) 25 On the
ot her 1han@dntronisCaisupedN@ndthud te edmhforembf 6ir cdpdgiohygComénepdy bagserlacion tifie

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



79 recommendabl e set tenperature Tss, a conparison is nmade between the
‘current corrected human body anbi ent t yperature Tp' and the recommendabl e
set tenperature Tss in step S24. In this step, when the corrected human
body anbient tenperature Tp' is equal to or |ower than the recomendabl e
set tenperature Tss during cooling operation, or when the 5 corrected human
body anmbi ent tenperature Tp' is equal to or higher than the reconmendabl e

set tenpekahple ahd percehithige e the aleh MEthaRepREEnRB of b persén thedlithehreasistioate)ai r
conditioning capacity is excessive. In this case, the indoor unit Zis

controlled so ' : ' ' - " ,
when t he corréﬁ?%dﬁhﬁn%ﬁ&gggéﬁ%ﬁg?%%? %égﬁ’g&éé g%ﬁ%é§%g}8epg&h%agﬁgggg%&t@{%n t he

reconmendabl g set erature Tss during.cooling . operation, or when the
correct egﬂnﬁﬁ’&Hglboéi iogﬁ{a%pgaﬁpgllramndglomng i'ggﬁleod%rsek H8n! ehéempergl‘ure
recommendabl e set tenperature Tss durjng heating operation, it is

det er ni naaifpHRiFatign medhsten Sk g éaepcmrﬂvn oI 3 eferminesh et 0y oF of s e,
the indoor unit Zis controlled so that its capacity is increased (step
S13) . 515 aFaas  hethnaugh, (Avsewitboudithe presense of @t pesson, theeopstatioad tasidcanditionins
tenperature Tm and the set tenperature Ts is greater than a predeterm ned
t enper at umcle[i8seCtaltheispot inodrditpnoganedd @Gtep S1dSwhen a di fference between the
set tenperature Ts and the corrected average tenperature Tnml is greater

than a predet g Fhé @stnict RS, Rk 6 the funfber i0TDhebpiRl g vaREealch@Na phison $s
deened that the capacity control is unnecessary, and the process of the

contr ol irﬁ%s%@t ig%%&i{ Ofle GRLE Q‘é i%t%?u g %ﬁ)f g‘ﬁ&e%% in bifer APONGrARE géﬁlﬁﬁgof air

operatio onmat1c cap in the spot alr conditioning node
tedl.y carri I he.r.equj t h i f
ore o nalinRRTe B Bl 0B F R b Bl e 30 o
Pventt o SSHOAD Pyt LA ast St ARPBBHARY {-OWPHGTGBbARSE BSPBRIPhort ype
in which its indoor unit is enbedded in g ceiling_or. hung from; ceiLi ng,
but al so tRacentEasy.ain the datteragase Ftdeashjane QJrae arensi(Ay thipugn () latw'\%w &rge
g

space. 5 81 CLAIMS 1. An air conditioning apparatus conprising: .
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



an i ndoor panel (2) that is disposed at the bottom side of a ceiling (50),
and is 5 provided with an inlet (3) anq a plurality of outlets (4, 4, )
rectangul arly surroundi ng the periphery of the inlet (3); detection neans
(51) conprising an infrared sensor (15) for detecting as a radiation
tenperature the tenperature of an object in a space to be air-conditioned
(W; air flow changing neans (52) for changing the characteristic of an air

flow lo dipeedtiohglegloliésont ghehe Hist flaps ADtdndtecdrll fldps 13 hie adttl sepat roingeans
(53) for controlling the operation of the air flow changi ng neans (52)

based on 6165 Elit RNndcBisar tdl%agﬁt&?ﬁﬁi@nw aﬁfb@emgttscatm@r Fé?%@%f el dooand

oper ation intformation concerning the operation o he air ndi t1oni ng

apparatu V\/r}grel operatl onal air conditioning node of the air
conditi o?oﬁ’é E&Stafué Is 15 selectively switched between a tenperature

uni form zati on_node in ich tenperature di trlbuttLon in the ace to, be
ai r- condi t i oneRRSEWON Gachettiennadsy In sisa 3> dporatiy P aBranapsides; ﬁ% aand

whi ch the surroundi ngs of a human body (M present in the space to be

ai r - condiditestien apdjongitedingl vind Hivesttipn are adjustedi (step @Y, t he operational air
condi tioni ng node being switched automatically by the control neans (53) or
manual | y. 20 2Nexththegirocesogdes toothiengnaplhaf tieusmpadityCbfaihe iddoashmiteZ rin tthe
operational air conditioning node is switched automatically by the control

nmeans (53pmpeiathryiigifeiniizdHde nfqiRC ot reqllfe Mk indodndhit Zagrlovwidy a tapadity hidesl i nto
a plurality of areas and the operatlonal air condltlonl ng node is set to

the tenpepal l}{e‘éeéﬁ FQr Thddlrhie e St e%%nht ﬁf %ﬁ CEEQ%PycoBE@vﬂ%?C“ on

means (51) that t per cent age 0 esen

humen body (M Ge the plotE Al tﬁ&v]%%?%% ce&P&eV%%@cey,t A

whi | e t he opér ationa I'r con
conditionin en it is det et ectl (51 hat the
per cef agcgnﬁgff%ﬂf%vwggf e cameele e dafr%\féFe ingog i, %{PY%%W@?*%’#W@
apparatus of .C wherein the operational air conditioning.
swi t ched cam%waf}ledaﬂw umt I‘r‘ec%‘éfﬁ‘!‘fa‘g 5O FR#A IS CADRSItY i ingreppRek e$l??°tf’ﬁé“>’, the
operational air conditioning node is switched to the tenperature
uni f or mi ZBdeasninfidelis capselledtas felogwst ect ed by t he detection neans (51) that
the level of a load applied to the overall space to be air-conditioned (W
is above a pr edst ethailordevehrithe deeralhispasetthdecprecanditomad Wiis detendined ami ng
node is swtched to the spot air conditioning node when it is detected by
t he det ectépoS10ealis beShpret bpiifich evHenacbdliag edpersiohels omirichdy [peefdaned, nit ied
| evel. 4. The air conditioning apparatus of Claiml, wherein the
oper a3 ondkerdiied 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)
20  through (4) detected by the infrared sensor 15.
In this step, if it is determined that the load level is high (ie., 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

25 determined that the load level is low (i.e., if the average temperature Tm is equal to or



15 conditioning node is continuously set to the tenperature uniform zation
mode during a predeternined tine perioq7subsequent to the start of air
conditioning operation or the switching of the operational air conditioning
node, and after the predeterm ned tinme period has been el apsed, the control
over the switching of the operational air conditioning node is carried out
based on the detection information detected by the detection neans 20 (51).
5. The ailoweomhdh LW diddngppslingtoperatibn, @raf thelaverdge temnperitiee Siniik efiadgo 6f t he
operational air conditioning node is executed based on each tinme period of
a_day 25 fenel M2 3C CRRHL he AT KhRRIRAT, Ahd!Broéss Godd 18 atotifY Glpicity&n&@Nt I Ol
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depending on the | oad | evel detected by the detection neans (51). 8. The
ai r condia ¢aspanigomisgasdethetwesm toe guntent averags emperape dan and the setriemperause ) to
further conprises, in addition to the infrared sensor (15), a tenperature
and hum distiy sepriddr If 1169 sttprwitkattbe bvergget temptmtyre Tat wrequafto anlower diea the r
taken into the inlet (3). 9. The air conditioning apparatus of C aim 8,
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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

25 controlled so that its capacity is reduced (step S14). To the contrary, when the average



wherein the wei ght assignnent to the radiation tenperature and the intake
‘atr tenperature are nade such that the i ght assigned to the intake air
tenperature is increased in the tenpera ure uniform zati on node, and the
wei ght assigned to the radiation 5 tenperature is increased in the spot air
condi tioning node. 11. The air conditioning apparatus of Caim1, wherein
the air flow changing neans (52) conprises: an air quantity distribution
mechani s mnfpbdtufeoTmc Rahighergthahethé atdommdnddbist det hethpamuad Ty Huringaobdalinges

di scharged fromthe outlets (4, 4, ); a first flap (12) for 1o changi ng

the |at e'bﬁéraﬂbﬁc&a{?vﬁéh dhd QGéthQté?ﬁpe@eﬁu@' Tmf {sOMwt SEATHRCRACOMAhddMe set
associ ated outlet (4); and a second flap (13) for changing the | ongitudinal

di scharg tlet
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flap (12) apd.the second flﬁg % 00|ate th each of the outlets (4,
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fromtheir counterparts 12. The air conditioning apparatus of Caiml,

wher eiSn (fiep 813). f | ow changi ng neans (52) conprises: an air quantity

di stribution nmechanism (10) for changing the ratio of distribution of air
guantities di Sbhabgesdéscobed bperatind atdsatdmatdg caparity @oftrolsin thé semget@ypref or 20
changing the lateral discharge direction of an air flow discharged fromthe
associ at adiferikftion( fode 24t Rp&dRedh Ctafriedpoltl 33 168 a6 e dleq@rdnheintd dmgiheudi nal
di scharge direction of the air flow discharged fromthe associated outl et

(4),  wheeeldlibher oRerfii@RbFS ik RzalGHhbANaRAANt sm (10) and the first

flap (12) associated wth each of the outlets (4, 4, ) are fornmed so
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rate together thits
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quantlty 5 distrjbutjon nmechanism (10) and the first flap (12) are e
pr ovi ded Prefenss Qf Pleknihf SEPCSSS s?esféoa?l% exesten ghithe ipfa?lfccen@lpﬁwaasrn et h t he

outlet (4), and V\/nerel n a driving nechanism (29) for the air quantity
di st ri bulftemSEdehani sm (10) and a driving nmechanism (30) for the first flap
(12) are provided at respective |ongitudinal ends of the discharge duct
(14). to 14. Perahe operationiloaii egndippeingtroedehasCbe¢mswischedhter dienspoherirai r
quantity distribution nmechanism (10) conprises a distribution shutter (11)
at t ached cenditibwdihg irfvele sfimst, itk nfriigr df peaple prezenttio eacisofithe arqae $1)tthmughdf#acent
to a side wall of the discharge duct (14) extending in a |ongitudinal
di r ecitsi o ¢daiised in el S16. (THeh, inQdérckoaBalizeWaé dpfiiRGMOspoPhir tcbfditioning 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



15 di scharge duct (14), and wherein the distribution shutter (11) is formed
'to assune a position adjacent to the Ig?gi tudinally extending side wall of

t he di scharge duct (14) when the area of an opening of the discharge duct
(14) is increased, and to assune a position at an upstream side regi on of
t'he di scharge duct (14) when the area of the opening is reduced 20
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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 B °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 P °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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envifonment 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. Itis 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

25 automatically with time (elapse of time) by associating variations in the level of a load
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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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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.

10  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

15 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

20 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

25  control that is carried out based on a set temperature Ts (step S10). To the contrary, if it is
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10 conditioning capacity is excessive. In this case, the indoor unit Z is controlled so that its

10Z2z7

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
15 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
20 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

25 determined that air conditioning capacity is excessive. In this case, the indoor unit Z is
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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).

25 In addition, for the area without the presence of a person, since this area does not
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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

25 determined. Specifically, if cooling operation is currently performed, it is determined
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9M/dEnDC 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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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  °C during heating operation, it is deemed that
the capacity control is unnecessary, and the process of the control is returned (step S24 —
step S6).

25 The above-described operation and automatic capacity control in the spot air
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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 temperature 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 (i.e , human

body position) of each of the areas (1) through (4) are detected by the infrared sensor 15,

25  and the temperature of an intake air from each of the areas (1) through (4) is detected by
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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 15.
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 S15)

25 In the former case, the average temperature Tm in the space to be air-conditioned
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109%Z& () -, z+dYAerlfi€ 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

10  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

15 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.

20 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

25 air-conditioned W and is reflected in the automatic capacity control described below.
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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

102!
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10Z! Pomcomparison 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 is 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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m' 109 (the protesspres to- thk @Eaemition 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 carry 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 a 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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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 52 provided in

the outlets 4, 4, » » » each associated with the corresponding one of the areas (1) through
10 (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).

15 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

20  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 S20)

25 Based on the settings made in steps S18 through S20, the ratio of air quantities,
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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 is 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 is
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during heating operation), the process goes to automatic capacity control that is carried out
5 based on a recommendable set temperature Tss (step S26).
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 o °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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recommendable set temperature Tss during heating operation, it is determined that air
conditioning capacity is excessive. In this case, the indoor unit Z is controlied so that its
capacity is reduced (step S14).
To the contrary, when the corrected human body ambient temperature Tp’ is higher

10 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).

15 Furthermore, when a difference between the corrected average temperature Tm’
and the set temperature Ts is greater than a predetermined temperature B °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 § °C during heating operation,
it is deemed that the capacity control is unnecessary, and the process of the control is

20 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.

25 INDUSTRIAL APPLICABILITY
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YNC 10Z! 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

25 it is detected by the detection means (51) that the percentage of the area with the presence
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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 (81).

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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10 10 8. The air conditioning apparatus of Claim 1, wherein the detection means (51)

10  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 2 human body in the space to be air-conditioned (W), and
15 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

20  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

25 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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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

15 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

20



