; 23456789e3ebRRSTXJ6[ b6BbTha#1l Decenmber 2004 DESCRI PTI ON Al R CONDI TI ONI NG
APPARATUS 5 TECHNI CAL FI ELD The present invention relates to an air
conditioning apparatus that is provided with: an inlet |ocated at the
center of the bottomface of an indoor unit; and a pIuraILLb ofm@%oggated
rectangul ar outlets located to surround tthe periphery of thEecRMOeEr 28R4
that is installed such that the ind 1S enbedded in or hung froma
ceiling. 10 BACKGROUND ART For exan&%és,mr to provide air
conditioning to a relatively | arge space to be air-conditioned such as a
shop, a restaurant or an office in a building, an indoor unit of the type
enbedded in_a ceiling or of the type hung froma ceiling has heretofore
general |y b@BrCQEIHWgQBH@G;APPAR;‘g UBng | ocated above the space to be
air-conditioned. In providing air conditioning to such a | arge space to be
ai r-condi tioned using an indoor unit of the type enbedded in a ceiling or
of the type hung froma ceiling, air flows have conventionally been
di schar gedTBOHNICALYFIBI@M r especti ve outlets of the indoor unit w thout
gi ving any thoughts to air conditioning requirenent such as distribution of
heat 20 | oad or- gl Lput i I L L8 . p
TRL Tﬁﬁ‘eé&rﬁ %ﬁe&ﬂoﬁfclﬂ@@ﬁ 4 39% &;Hdﬂlotn% é)%ﬁﬁft‘ust tﬁ%thg [%rt%vrl]%e%d with:

ai r-condi ti oned. een causli ng, for exa a pro

tenperature i atl.ons cur .in e ce o bg ai.rconditjoned to create an
area inf er?no%\&ﬁ%tn%g%tﬁg Gt %8%%3&?@%%&%5 eaf’ffiﬂelg ?Ora‘h‘B{’ Eblpglgiilé%?hat
an area w thout the presence of a person is air-caonditioned as with an area
with the pi regfangulge Pgﬁ?f,s lgfateds 19 pyrropngd: the PepPRasy b the dnle wdgthat is
conservation is 25 inpaired because of the execution of unnecessary and
needl ess ainptaBeshgnichititithgyindeoramitds gnbedded in opawnenfsem azedingof , for exanpl e,
al ways running an air conditioning apparatus under a predeterm ned

condi tion even though the heat |oad distribution in the space to be
air-conditioned varies with tinme depending on criteria such as season, tine

of day andepbgarODED alRpeopl e present in a room 5 Proposed solutions to
these prior-art problens include: a technique in which distribution of heat

these prior-art p e: 2 > i1 whi ch di st
example, 1 5 det ey aqis B BRLE ) BroiAPAEEARiGRng M A7ARM LY BHEF sodcito be
it e o S aierR Bk af » e aren g Puim otk pd bftdine nReoREpEor e

vel ocity of air_discharge_ ,or direction of air discharge, is to

appr opri at'¥P§eebededin a geiling g5 obde tyrerhung from 2 eeiling bﬁ%laﬁrﬁt@fqrﬁ genagally begas
confort at_all tinmes and acconplishes outstanding energy conservation (see
Japanes®e Uhsneaed afcucailinglocatpd Bhavedhd spaceity benipo@ritioredd Japanese Unexani ned
Pat ent Publication No. 5-306829, for exanple); and another technique in

whi ch an i n&ar eldl movigarg 4is costitlordifg & BIRANS ldr gy sphet €€ be af-cohbitio¥@WHhg an

di stribution of heat |oad (see Japanese Unexam ned Patent 15 Publication

No. 5- 20658dodramitfan®typk embe@iddim@NGNEY & claf Rk HRuaReifisn Erc@ﬂgl%?gir flows

prior-art techniques descri bed above as well known exanples ar

I
t heoretic (0}V]] ' i n t he 20
expect ed ortEePAUEBhn bR M AEITTREORNY ot Bl Sl e PR ffuocR Bt
i npl enentabl.e or .not realistic, and therefore, .the fact is.that .the
above- descr ey &4es ﬁflﬁg}é@"gh Seforft CORitioning, seAuiterent SHeh A @%ﬁpgﬂté‘é‘? of heat
Accordingly, there is. a st rongi demand that practice of the abovedescribed
t echni uedP#k ce digtpbntioieaf RaeP!F Mpitlinethe apacss tos be mimeondiiosied eThik rhagdbiieni on,
a control node suitable for achievement of the confort of air conditioning
and ener gycapgng,oies exampleoa prablém khati tempetatmes darihtions dcdurie chersmace 20 B4 dience,
t he object of the present invention is to achieve both of confort and
ener gy conmeaditishedo Wrdake b @réssimi@ioran @nifoftoidbinp@kibd Gvied BAITRdeS, another
i ncluding: a detection neans for detecting, for exanple, a heat |oad; an
air flow GhamenGal R R%a vAthduh ROt f %%ﬁs’?zﬁtig i SdonfitRhed a8 WABNA GRA al ¥

flow, and a control nmeans for the air flow changl ng

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

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




5 nmeans, by providing each of these neans in nore inplenentable and
realistic formto pronote the practical use thereof and by providing a
control node of air conditioning suitable for inprovenent of confort and
energy conservation. D SCLOSURE OF | NVENTION t0 The presen inventiga

enpl oys the fol | owing arrangenents as i npl ementabl e sol uti bRSCEEPER&U04
above-described problens. Afirst invention.is directed tqg an air )

condi ti oni R SpyAPEPlF ANEISEITHIE 4h aiin CRASHGRIRE RPBATsiHa nler a BetERNiaed ( he
bottom side of a ceiling 50, and is provided with an inlet 3 and a )
plurality 6&Inditign eyes though the hepelopd sidgiribition inthe spacdita Petdiieconditiqned vprios
the inlet 3; t5 detection neans 51 including an infrared sensor 15 for

det ecti ng wsthatimadiept¢ridomg dr ropiderit such ashseasopppiarcadviday afid dre pinpbat of peaple
space to be air-conditioned W air flow changing nmeans 52 for changing the
characterifﬁﬁaneﬁaamnﬁjr fl ow di scharged fromeach of the outlets 4, 4, ;
and control neans 53 for controlling the operation of the air flow changing

means 53 based ppydeleGhufifnd W GhdRt %ﬁ%—ﬁ?‘?@&l&ﬂs dHolhBe £ bAHIdRN IS 1

and operation 20 Irntormation concernin operation of t

condi ti oni ratus. . Furthernore. an.operat.ional air .conditiaonin de
of the ai r SeREBh Hrtiar lok, PR uof e SBEPEL I ShacB R Birchadfond, Tor
tenperature unifornj zation de in ich te rature distribution in the
space to bEARIECS ethe@néﬂg\%‘?eél %%O‘EWCZ%GBE%EPHQHS tchayactezishigiof @B Athg
mode in which the surroundi ngs of a human body M present in the space to be
ai r - condi t flevwedisehyasgad igongh ensouslet i ingloarivnito e, quandity rod aipatischargsal
air conditioning node is swtched 1 Decenber 2004 autonmatically by the
control neenpebBuerofiainuiddchyrge) nelacieobnit dischande ondiretint afhailr iddschiargst is

i nvention, the operational air conditioning node is switched automatically

by t he 160nigRbpridaR scondoll&dl! thii® peEbMming NEr eOREBoRiAg RBat3ddhi&e8 Fohifemed alY i s
divided into a plurality of areas, and the operational air conditioning 5

vi ded’ i nt t “the oper I
The: deteat |5 AhiceoEPRER o kg Gl B3 TE ol Tindeb VbR EEREY

a human bo Mt o {he ity.of areas is. abave redet er.m vel
whi et he_ bach NaF s B0vsRh i 1Bandthd stiined PoEp PEPERECHE, 3Ppe D! Tor
condi tioni ng qﬁ%F en it is detected by the detection neans 51 that the
per cent age¥ IR G anethsr dadnigqus Wewhich @ Infraged §ensof s vged 3§ &h Meghs ek ed
on the first invention, the operational air conditioning node is swtched
aut omat i caflgtscting, tthe exemple| disgibutionsnf Beatt hadnteee, Japineso fénexamined| Pafient
conditioning node is switched to the tenperature unifonnization node when
it is det eBdldddatign Noe5-2eG59¢c foreramplehs 51 that the level of a | oad applied
to the overall space to be air conditioned Wis above a predeterm ned

| evel, while the operational air conditioning node 15 is switched to the
spot air conditioning node when it is detected by the detection nmeans 51
that the I¢ 'ﬁ?ﬂﬁh-is bel ow the predetermined level. In a fourth invention
based on the Tirst, second or third invention, the operational air

conditioning node is continuoysly set to.the tenperature uniform zatio
mode during a prONETEr AUHRMEN MebioBpiedPatIHh (HORKUED SEMEDSE PPV s AV
condi tionihg operation or  the 20 switching of the operational air
condi t i oni H¥Wbempieiara thegretically Hioughi temrevideineqessar Ainctierality padhmalie thene
control over the switching of the operational air conditioning node is
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.




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 node is

execut ed based on each tine period of a day. 25 In a sixtH Lhventio Q@ﬁisjed
on the first, second, third, fourth or f#fth invention, ebecegnqer er
2004 control ofyair t L1 oOnj YA ar ki t S on .t he
Cemper atur e of e RStk SR SRR rtigh s B 8t ol PR g Py

whi ch is detected b‘x.t e detection neans. 51, and a il"e‘{i t enperature that has
been set |nSEVaHAREVith frepise of an ol copdiinping gbparatus melpding: adefachon meaps fBn, a
recommendabl e set 5 tenperature is used instead of the set temperature
dependi ng dstecting foagxamenle) adbiascloadl By aindlogerchanging, measa sfos ichangingnthe

ei ghth invention based on the first, second, third, fourth) fifth, sixth or
sevent h i mhericteastic bfie distlecgddoair e sarfila feontrblemeanscfondhs ,aii Aowddiahgimg t o
the infrared sensor 15, a tenperature and hum dity sensor 16 for detecting
the tempermédusebPiprévidingteakle ofitheseakiehslif moleOinigléménithifle aBd relisticnfofthto

i nvention based on the eighth invention, the infrared sensor 15 is forned
to detect Ot 4.0 L p b L -t oned
W and the&: ?@%%e‘rﬁlgtﬂurrggmg]ﬁ%um itaglggéh?gbrvtld}gg i%s@@grp }r%h to@f‘d{(‘altr gcgg@l;nhgﬁg
terrperaturSle]iaf1 (imrii nt avI%e e%'tr c:In tgrét hr inventi n based on the ninth
 nvent i on, Sitatlp Ak APrVOR R ool and ey ST b di ty sensors 16 are
provi ded 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 be air conditioned W Furthernore, the radiation tenperature from
each of tHAISSLASUREBIICINYENYIONe i nfrared sensor 15 and the intake air
tenperature fromeach of the areas detected by the associ ated one of the

t enper & ur e andlteupredéerty invems$ar sniployslthe folloawing eamahgasaity asdingplementable
predet erm ned wei ght and are summed to determ ne . the nmeasurenent

t enper at ursgn@ion§arthe @bovd @esarie@problemaddi ti on, the wei ght assignment to the
radi ati on tenperature and the intake air tenperature are nmade such that the

di ati on temperature and the i de such.
{emper at ur e uni tar i D ah 1 QBN P A b Riohing, BFLARE etk Bn ndger,

tenperature i ncreased in th ot .air,.congditioni node 5.1 n an
el ovent b FABER B IEREeDA (i BoRPRuide SLEghfbe S s FRood Witk Apiet
s 1 Decenber 2004 seventh, eighth, ninth or tenth. invention, the air flow
changi ng riBdAsPIeality,of optlets 4.h o t regtangulasly syrrunding e PeripRey M ithsdnle For
changing the ratio of distribution of air quantities discharged fromthe
out | et & 4 detction meang $¥ gichidingpamipfitind sehson @5 dor ddtestingtas e ahdigiianclempgrature
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 iformation 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




direction of an air flow discharged fromthe associated outlet 4; and a
second flap 13 for 5 changing the | ongitudinal discharge direction of the
air flow discharged fromthe associated outlet 4. Furthernore, the air
quantity distribution nechanism 10, the first flap 12 and %he second fl ap
13 associated with each of the outlets 4,4 4, are formed! S8ceMRerdfdt are
operable in endent) v.and separat fromtheir counterparts. In a twelfth
i nvention 8%%@'(?H8%E{lf%t ich?{ﬁ %@@8§§¥rwpﬁ¥y'fourt h, fifth, sixth, seventh,
to eighth, ninth or tenth invention, the_air flow changing neans 52 .

i ncl udes: an ai i alﬁﬁ?ﬂ'ﬁgﬂw‘?ﬂ@?rﬁ% oy therfirshinnentiang theroperationalgin gonditioning o
of distribution of air quantities discharged fromthe outlets 4, 4, , a
first flapmpdefipswitthed gutomatically by theaionttplwbans@d. diurtbetmarn, thé spavedd be hiro

di scharged fromthe associated outlet 4; and a second flap 13 for changi ng
t he | ongi t oeliditdnedi W badiydedi ingCh iphuralify éfhsreas, rand | thavogeratibugl gixd chridiiortihe
associ ated outlet 4. 15 Furthernore, the air quantity distribution

mechani sm {3dang séthe thé kighpdritaR dhfASAGLA EseWhdh R3C BetRbted G WL deREBOA
4, are formed so that they are operable i ndependently and Separately

fromtheir rpar e h f I aied
w th each SR EF (RGP pelpiniybf of WiEkeed Wity olcTe8B60RE o hiMer B0 PR HE
counterpart, In a thirteenth invention ed on.t first., second,. third,
Court h e ploghii giafeds.ig Wit Ao aRG. TeHrinETRle (ir OROTALORA) i, TR T ¢ 1
invention, the air quantity distribution nechanism 10 and the first flap 12
are each pROEF #E3t fnthsspefiak sandiionig madowhen Yisdatestekbyithedetestion mepns Bl s
with the outlet 4. Furthernore, a driving nechanism 29 for the air quantity
di stri but i that theqiezaentage isthelowl the predatemygnerelevelni sm 30 for the first flap 12
are provided at respective |longitudinal ends of the discharge duct 14. 25

I'n a faorteent hid avkitd iventios &dsednod B fikt idvepnidd) the)vpartienhl aihéonditioning
guantity 1 Decenber 2004 distribution mechanism 10 1 ncludes a

di stributi gRgdsMtwiethed luRidAcABHby gletéaailemf R ¥ URlrthbimbe3, aa!e'o?,\egagioha air

assunme a position adjacent to a side wall of the discharge duc

extendi ng | . j L .. Qi |.Qn of . t n_i rd
egi on of EobRipraARlrbleiRlincibl s RmbotalfebnigBitidp rhods WAL e T
is formed o _as . a positjon adjacent .to the 5. 1ongitudinglly extendi ng
i de var | B tngetartcaBrgs e i Jare ot arload aalicdrioghe Giemlt st o boar

di scharge duct 14 is increased, and to assune a position at an upstream

si de regi ofPrsitianed Viis abnvieqepredeiermineddaesl, whide heonerstions] airqeaditioginggnode
reduced. -Effects of Invention 1o The present invention achieves the

f ol | owilfg Bfshached toythe spitain cogditiosinghoade vellescit ishdetectedrignthe detetson f1édns 51
According to the first invention, the operational air conditioning node of

the air comgi thedoddgvelRPBEIaw UBe pred@einfiaéd MQbly swi tched between the
tenperature uniform zation node in which tenperature distribution in the

space to be airpLoRpdidd fREMHMY hed on the first, second or third invention, the operational

air conditioning mode is continuously set to the temperature uniformization mode during a

predetermined time period subsequent to the start of air conditioning operation or the

20 switching of the operational air conditioning mode, and after the predetermined time has

been elapsed, the control over the switching of the operational air conditioning mode is
carried out based on the detection information detected by the infrared sensor 15.

In a fifth invention based on the first, second or third invention, the switching of the

operational air conditioning mode is executed based on each time period of a day.

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




15 uniform zed, and the spot air conditioning node in which the

surroundi ngs of a human body M present in the space to be air-conditioned W
are intensively air-conditioned, and the operational air conditioning node
is switched automatically by the control nmeans 53 or manually. Therefore,
for exanple, in a situation where peopl e are present evenf'P Q?WIP@'%Q%e to

be air-condjtj0 [.r_.conditioning i nforyed i n the tenperatur.e 20
ani for mt 5 20Pp REHe CopdlibniBE paci g 2misd SR oAb BR b e FE T Aialfa
all the areasgfé_ot he space to be air-conditigoned W Besjdes, in a situation
wher e peo(siutt Tt PIFEdn aprengeyaedated vuch is detesirg by Hiselstestionjmeans
conditioning is perfornmed in the spot air conditioning node to intensively
ai r condi tSilpnd hget tampesaties thaghas beerhsst preastyarge. t hus making it possible to
ensure the confort of 25 air conditioning. At the sane tinme, air

condi tioni ng i dnnotsepemlii thedntion dasedgionnthel silktiutintcdhdion, 2 lecOmeesmiiatsle 2654
presence of a person, i.e., needless and wasteful air conditioning is not
provi ded, tihibdrhtutdRMBYE hsRial 08 YheChth &iperdthRMepEiin€ AR Bad 1dVePdasdt€¥ Ng
both of the confort of air conditioning and energy conservation. Further,
the first tlilé’d’e?él:ttfoﬁ Ssfh advantage that when the switching of the 5
operational alr conditioning node is automatically perfornmed by the control

means 53, no c | i cat.ed nipulation is requifed, . thu rvyi pg out

oper at i onal coﬁ‘?%lmg@}h lﬂ"ﬁgrﬁ’eﬂnrpbaé ?ﬂ'ihle&fﬁ‘tn %%‘{33’?154=5%“f§]»3ﬁ‘5‘e§§ or seventh
Furt hernore, the first invention has anot her ~advantage that when the

swi t chi ngl®fentip the detgstionymeang 31 Quthar Iclydendn addiion o heipbapdsenionddl #y, a
person who directly enjoys 1o the confort of air conditioning in the space
to be air {oupataturoamiihytnnbty ssnior ko for eletesting thegiemperatene voft anomtake chic takEwr t
but al so can further inprove the confort by reflecting his or her own

pr ef er@ncéntbhd indet 3W t chi ng of the operational air conditioning node. (B)
According to the second invention, in addition to the effects set forth in

the section (Al aldi@hfi@lenfvh Bﬂselel'Un_QH@ei%hfh%%éltﬁh,eth@%ﬂr@@@@nséﬁlé i folhdd
invention directed to the air conditioning apparatus in which the

operati on i i t.ioni i i h . r ol
moane. 5. 0 aRtebt BRINAQGILEE HRGE bon i Hepleth BURhL Eldldond XV i RS " O
areas, and the operational air conditioning node is set to the t erature
i £ onni 2 STIRSRAGHF AN BHONY Sensortl s fprnpdyg deiet e fERATHFe AL ARANEKE Bhar ¢ ho
percentage of the area with the presence of a human body Mto the zo

plurality of afeadentyinysatien based endhcniphniadentiopen plugdity of thectempenatire apdy|
air conditioning node is set to the spot air conditioning node when it is
det ectlsd bymidity stesastlibare peainied 50 thdizach teeapemtere mnd dmiiditybsencoy thdetects
predeterm ned | evel. Therefore, during air conditioning perfornmed in the

t enper at ukig: temipbRkuTt 28bh Gitalk@se frobhgh hR6Feedloue of tikf artlyelthe ke ty bohirar eas
are unifonnized to allow all the people z5 present in the plurality of

areas 10 gfhdiodldW. Yrrtehfbledthe Gadihtiorf @RYetanRBiF¥eh each B h B REEtePHY

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,




On the other hand, during air conditioning perfornmed in the spot air

condi tioning node, only the area with the presence of a human body M whi ch
is to be air-conditioned is intensively air-conditioned, thus obtaining the
confort of air conditioning in the area. At the sane tine,, since needless
air conditioning is not provided to the #rea without the sl @P@Q@?@ézgp“a

human body ner conseryat.i on i s _ensure for exanmpl e, Jthus achieving
both of 1 HEvgaf S FUR B G Tebilorh AT Nowe Ak GrBery 2 Brudss of it
Furthernore, since the percentage of the area-with the presence. of a human
body Mis @Wsfisy aitruition anechanis Idnfor ghangipg theirate ohdisypuition od s quantities
condi tioning node, the switching of the node can be carried out based on
whet her or dischargddefremm hetawtleisebeb sit 3 & Orst flap i for whanging e tpteraindiseHangs i t
can be expected that the confort of air conditioning and energy

conser vat i dinectiohloflaa dinflowelischaiged frth tHeQssdviated dutig 4 and hesetdnid flap 13 for
invention, in addition to the effects set forth in the section (A), the
followi Bg ¢iaingihg &l iigudingl AWMBhIEEIdirddliohNbS thd\@NlflodN dich@Ge@drbe e
air conditionrng apparatus in which the operational 15 air conditioning
node i S sw ty 0l e i air
conditi on;,\%]sragér]m %%P{slagﬁi ?@?}%&#‘? o't egaq t g‘?ﬁg‘%‘?’ﬁ{l‘lﬁ@ﬂﬁﬁ? ?%F %@%?ghﬁlﬁoﬁg en
it is detegjed t he teciion .negns .51 that the |leyel of a |oad applied
to the overbitd B seesnd el pRbefed vt frsh SR OiA " -3 el o Rpai

| evel, while the operational air conditioning npde is switched to the spot
ai r condi t thenarsPReEpde iRdependentlsardasenarptely Bomiher eaingeEpartin 20 means 51 t hat
the load level is below the predeterm ned | evel. Therefore, if the | oad

| evel in the ovhratvelfhanention basedian the ditst: seomed) thitd,fouttln\fEfth, lsixth, seventh,
predetermned level, i.e., if there is a great demand that the tenperature
of the 10ve¢ighth, GIEC6r tentthmvantion @Rdait flotechadging méaes Sasacludds: deaire@satty air
conditioning is carried out in the tenperature unifonuzation node, thus

sat | STy noaibBufeRREnAN 056! Haifind thean b SLABHGPorAIheltitie sttt her
hand, air conditioning i1s carried Out In the spot air t0 1 Decenber™ 2004
condi ti oni j he .08 [ \ I S

ai r-condi tﬁg%lreﬁgg\ﬁ%s %’e{l’ow t’ﬂaeh%yg%feltl g?‘gﬁl%ﬁlglgglﬁé\% I?t%?aiéast ﬁ%\ggglrgg}%ncg For
an intensive dncrease or .decrease in only the tenperajure qf a specified
Fegi on suct Aevadiataren fre pesqsiiebulet df 30 oteopid Hab JRefor shiheans He
than a demand for an increase or decrease in the tenperature of the overall
space to b5lopgitydinal dhsehprgeotiengtion ofidhe aigiflnyy ischarged fromy thet asserdatad @utlet 4.
satisfied to obtain an outstanding confort, and at the sanme tinme, air

condi t it®ni Futhesmons ther aiv iquientity alisttibuticngmechanisnwi0 cind tthe fiesti ffapal2 iasdokmted
necessity for air conditioning, thus pronoting energy conservation, for

exanpl e, awilhaséh eviheGubielsh, af « b Rers ained tso Hhat Ihdy ;ﬁ_@r@ghfabmhaﬂqeﬁa@ht@wdgy
conservation. 10 (D) According to the fourth invention, in addition to the

ef fect's Selepfrdlh flofh 1H3F PRfehARS. O the (Rler Fand Fhe stddfia b 1AMBSkiDS
effects a‘raggpobt a3|{ negj. I'n tﬁﬁs% mverﬁﬁ oﬁ, teﬁea%p’ereats% onal air con #’?‘?gﬁfﬁng
nmode is conti S| to, the temerature uniform zation node during a
or edet or m eh of Hieutichh 4 £ ot iRRE BT bIOR R AENOSRRET, Oni ng
operation or the sw tching, of {the operation air. cqonditiopin node, and
after the predelfepthHisgntly iRyeREen Sasean 51(1;“92{1'@} Sprond, thi @’Hﬁgf %%ho@éxrth’t he
switching of the operational air conditioning node is carried out based on
t he det@ctieyenthntighthaminth, teathe clevgntbyon treclfle ievention e sais qEantityr idistauion,
until the predetermined tinme period is elapsed, i.e., until the operational
state of tieclanisncbihand therfirsioflappioaratenich provaiedn b npsircam @gmardfal disehutgent |
air conditioning is 20 performed in the tenperature uniform zation node in

whi ch the qrenatdfin@duseRih td butldt AV FHANGMOELL, HERMEinS ZnechMisBXIRIr&he air
provided to be associated with the corresponding one of the outlets 4, 4,

is rarely . rat .S ; } i td.an
appar at us TaguHeasrBREE rict By RE APl recin SR PIE 160 B A1 e
performed in th ot air,condi.tioni.n eJjn [ t he operation of each
air flow cl?{%lgieﬁatslﬁﬂ?ieﬁgv%E’,ngﬁ'é‘amﬁ‘\“)eng&gﬂ%?gfscb%rg%?@H4(:hanged. Consequent | y,
the air conditioning apparatus is stabhly operated, | . . .

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




t t 1 Decenber 2004 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 sections g B) or
(O), the fol l owing unique effects are obfai ned. 5 In this 1 Beeamy ﬁ20 fle

swi t chi ng on on|n e

cach i me SerpifogRt cﬁ‘%:h§*ﬂ‘ibaﬁéléte§ﬁpcﬁtmbm% HRCE el & P o380 1h

air- condltlzgwd air conditioning.is carrug 4¢ f t he tenperature

uni f or mi zalSiBRWEAde asmfenPesition Hlirgent tam sidp WaHe hedebasee Juetddsextending ge

and a heat | oad applied froma kitchen is high, because at this tinme period

there is aifg l@aglt@gmlrdere@m thewsaf, and toult émarg@u igsyardmegion of theadischarge duct

conditioning the entire area of the restaurant. Air conditioning is carned

out i n t hel4pBortlrmoon it dibstoibirtion stouiter &1 ist forredtr assutne atpoeitioh adjacentad there,
.e., at the time periods during which the nunber of guests is a few and a

heat | oad RApitdfally Oftddieg Lillé MARDIISe diSoMardeafiRt $4 wikn HRef6a bf ﬂteomﬁﬁg)@fs

there is a demand that only the area of the restaurant where a guest

present bepmRfi&Rgod ¥t M4 fs 1ﬁ?x’%géeh' AREQ ds&nﬁ@g%gﬁﬁﬁ‘gl i O J.treli&t HdOfe 9&1”’3

and 15 energy con ervatlon IS manner, air con Is carrie out
i n accordapnc h th vel| t varies d di ng on each time period
of a day, Wﬁﬁl a@??ﬁﬁﬁga g d%Fﬂ%gl?ﬁ%ﬁ% e the confort of air
condi ti oni ng and energy conservation. (F) According to the sixth invention,
in addition to the effects set forth in the sections (A, (B, (O, (D or
(E), the followi ng unique effects are obtained. 20 In this invention, the
control of air &é%ﬂ&o&hwm@mnapaC|ty is carried out based on the
tenperature of radiation emtted froman object in a predeterm ned area

whi ch 18 det ect €he pyestiecindeitéai achievssans Ollowmgdeffectebyt @npleyiagwhe dboaé- has
been set in advance. Therefore, it can be expected that energy conservation
Wil be i ngseNSQ Rvang¥akstsng the operation of the air conditioning
apparatus which provides an excessive z5 capacity in reducing the actual

| oad | evel in tg@ %ﬁ-@ﬁg ﬁl‘s't nl?.%ﬂﬁbﬁ'tﬂ@% er%or%ﬁ“l:ﬂéonﬁﬁﬁmqgf%g&e Deggnoer

2004 al so be ex e co conditioning w e I nproved

AR t&%ﬁl@@ﬁé@%ﬁfﬁ?eﬁg AR gy eRachesbBetath e e erkict Pl e

seventh invention, in addition to the effects set forth in the 5 sectlon
(F), the fBPE®INNFhiH derapespipes distEbwiony i the dspars tohbe Fifrgenlitiensd
recommendabl e set tenperature is used instead of the set tenperature
dependilhg wmfarmizedoant Keveiot dit eatldiwning mhde detvwhich the supanedifgs off héweiar e,
when cooling operation is performed, the set tenperature is nornmally set in
accor dancebotiytM presentin thespato tdbapiplcbiditioned Woare Hatefl€iyell i aifecondittbnedh,eand

heatin
’ the operational air conditioning mode is switched automatically by the control means 53 or
manually. Therefore, for example, in a situation where people are present evenly in the
space to be air-conditioned W, air conditioning is perfonned 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 sitnation where people are scattered in the space to be air-conditioned

W, air conditioning is performed in the spot air conditiening 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




10 operation is perforned, the set tenperature is set in accordance with
the maxi mnum | oad applied in the early norning. Accordingly, in performng
cool ing operation and heating operation, the control of air conditioning
capacity is carried out based on the set tenperature when the | oad _|evel is
hi gh, and is carried out based on the récomendabl e set tbhgee €0ften

t he | oad vel is low As a regult eedl gss. air .condit.ioning ¢ ci,ty is
15 not - pr BEFES o egeerhdenaleSit il NaeRE piyFoRofiBEMeds Mh PRYB A ng
to the eighth invention, in addition tgo the effects set forth in the .
secti ons {rovesggnergy-congepyationfor ¢xamply, they achigung hothyRf fhe gamdert odraiect s
are obtained. In this invention, the detection neans 51 fiuther includes,

i n addi t i eenditipringanddnergyeebngermation. 15, a tenperature and hum dity sensor 16
for detecting the tenperature of an intake 20 air taken into the inlet 3.
Ther ef or e, t heFnalbrathe firgteimpentidnuhes det sivamdgd thithehem ftharsedicbmgsof tHS,

for exanple, is corrected using the tenperature of an intake air detected

by thest espeamindl Gir 36AdiHUAIhE niodeS§ BEOMmakiEallydRtafokied %g it €] YiRlaHe 53, Sno
enpl oyed as the average tenperature of the space to be air-conditioned W

Thus, the Eabhid Ly ] . r p .

ai r-condi %‘gng‘%’]%%mélsh\%pgiﬁuhg ?18 \6} é@i‘g%ﬁﬁfér e 'o'?l f’u 3’58%9 gnﬁhgo%gro! %5 b‘g‘\? er rage
tenperature of the space to be t3 1 Decenber 2004 air-conditioned Wis
cal cul at eﬁonﬁlgg’é‘&“%ﬂ’p?’r'?guﬁl‘gﬁlﬁgasﬁet ected by the infrared sensor 15, the
control of air_conditioning capacity carried out based on the average

t enper at ure i sFerksimQEs. (the firsh iypation has anqthgsiadyanfagethat when the yatchugeet ed
that energy conservation in air conditioning will be fixrther inproved
accor di ngthg opsrafiphal Acomnditiegingonedees performédmantallyng pémomatio direetly enjoyse
effects set forth in the section (H), the follow ng unique effects are

obt ai ned. thercoinifost dfnsleabhditionihfen ithd sgicedo bendptonkiftiored W Agdodlp Mdkiceed t he
position of a hunman body in the space to be air-conditioned W and the

t enper at UgRrANchrRlPLEbA YndERER bk alss chip fiFlfr &fgpfa% @felcohiT8rt b POMERhE L% Of

an intake air. 10 Therefore, since the infrared sensor 15 is required to
det ect only kL E £ 1 nf tion detected
by the i n+rr%er&§§m eg?ségerngggytggg’%émggp F g{gﬁjgg{a\%sﬁﬂ%ﬁe@g&glﬁh&lg&éé%om rol system
can be accordingly sinplified congared with the.case where the .infrared
sensor 15 det eltsAqsng, 0 B sccopBanveiopn HAHGR Bohy SircistsebAodhen the
tenperature distribution inside aroom At the sane tinme, the required
preci si onscetpn b, thesfollawineamique effecsars ajfaipd t enperature distribution
inside the roomwith the use of the tenperature sensor or the tenperature
and huafi dity sknthorintétionatirected te e ax pew#dionmg spparatiseini wiiicla thedbpestiooal 15.
Due to a synergistic effect obtained by the use of these sensors, the

ensuring gif casditisiify nodedsbRitEhednutdthaticaBy borh@ behted Fheans 8B Cihe GPady 1 Ot h
achieved. (J) According to the tenth invention, in addition to the effects

set forthytBoddiforfd WekldifiBed into atﬂﬂﬁaﬁt? JfQE L JarkiHhe %gel%fiﬁﬁaﬁ_taﬁ it ned.
f enperature and h

In this invention, a plurality of 'the umdity sensors 16

are provigdege ?so%e&] 18 AlbettIR S uRolh ZafAR nfbdd WHeh¥e B8R ted By H8E BStbidn"e

tenperature o

means 51 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 51

that the percentage is below the predetermined level.
Therefore, during air conditioning performed in the temperature uniformization
mode, the temperatures of the plurality of areas are uniformized to allow all the people

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



intake air froman associ ated one of the areas of the space to be
air-conditioned W and the radi ation tenperature fromeach of the areas
detected by the infrared sensor 15 and the 25 intake air tenperature from
each of the areas detected by the associated one of the tao 1 Decenber
2004 tenperature and hunidity sensors 162 16, are each hbscgmber 2004

pr edet er m ned i .1 0. rm ne neasurenment te rat ure of
brch of t he- ar 6 on o KRR Sb Cuic CorRbes hARorRRIH G SR A TR
the intake air t erature are nade such th e wei ght assigned.to the
|t ake. ai r DU ARG A0 Wb fhe REEe b PHE Bty e o A or RS
node, and the weight assigned to the radiation tenmperature is increased in
t he spot altfensdisth sir-eanditjorasd &us phiaiving the cambert of air eaM#ianingingeiacea. At
performed in the tenperature uniform zation node, it is allowed to

el i mi nat e, theosanteetinme] emte pwedleds| @r candidoniog is awos ebvidedato theusraalwithene ¢hd on
value that is detected by the infrared sensor 15 due to variations in the
rate of slopfegéice ofdihabiadhody MIerRBiyeédnseraitibr 8\éhisirB® 181 Ex a6l thuOAVhIin
apparatus 1s controlled using the neasurenent tenperature obtained mainly

based on t hnioptirftbf: draREARLPSEURA BikEl cBkelifgf TPer at ure and

hum dity sensor , 0. the relra Berature that is unlikely to be

an unusual detegtion val ye. t he ot her. .hand n.air. condifioni i

or for med. i n-t nEmOR B i en el St il % el O S hirEh BT s
is control|ed using the 15 neasyrenent . tenperature obtai ned mainly based on
the radi at ISofMPIeNFE 241 the &Tiggrion nﬁwt%ﬂtehaﬁerﬁ&é’&g Al Cqnetignang, gogey the
conditioning, thus realizing nore confortable air conditioning. (K) In the
ai r condi t $witthieg ebibamadesan beseutiedput based @nevheifien oh npttheretis the, nacessitpdot i on
to the effects set forth in the sections (A, (B, (O, (D, (B, (F, (G,
(H, (1b osir 20ndidipninihand ahusoiti cag benetpeetedf thecthe amefoetbdB hin emdnditioningi snd

i nvention based on the first, second, third, fourth, fifth, sixth, seventh,

ei ghth, ni gldagPéoris@vbiion AYIEHS fidiher iMfoddd. flow changi ng means 52 is formed
to include: an air quantity distribution nmechanism 10 for changing the

ratio of distrijguti ol i:pi.es. di . I A 4,
;a first flap @ ngér%rgﬁl ﬁfgi trlllg%?[ﬁzel lfﬂéﬁlrog’l ﬁﬁ?@‘f&ﬁg‘?é‘é t@%‘ei&?ﬁa%ﬁ gcﬁ{lg]gn g}le air
fl ow di scharged m f he associ at utl et 4. .and a second flap 13 for IS
1 Decenbersefgﬁﬁ(‘ékglﬁg{oﬂﬁwf%“ql%'ﬁg?ﬁeﬁ%iaﬁ%ﬁbtmng‘é'har ge direction of the air

fl ow di scharged_fromthe associated outlet_4, and the air quantity

di stribution neEhh @xenton dirstedite ghe aif genditioningjappaatessiasrch theppemtional
associated with each of the outlets 4, 4, are formed so that they are
oper ablié i idepeditiening ynaaieds swigehesk aitgmitically thiyehe cenftoltmeana58s thesopErationalor e,
the characteristic of an air flow discharged fromeach of the outlets 4, 4,
can be m nait ebpditioningombéel is awitchddetoc thiaf @hdpeiturai unifoenibatiow medy ahen éndy gy
conservation are further inproved accordingly. (L) In the air conditioning
appar at us ageEfbPeheldRtdciSn Meahd $1Nthbi th8 MviePHE a loAd apislicdite thd SveldIBspatd RS
set forth in the sections (A, (B, (O, (D, (B, (F, (§, (H, (1] or

(2 e, BN SRk aTARy AR Bl AR
o ont . BYSELL a5t bhk SHRRHBR, EALSURE 1 % SALERy) By B 1

distribution of air quantities discharged fromthe outlets 4, 4, ;o a
first £PapmemstYrthatihe ifaddevohis helave the predetarmangddevdd. direction of an air

fl ow di scharged fromthe associated outlet 4, and a second flap 13 for
changi ng t he | oflyrefodé, nbEthe doaidbend gethdioverilispacedd be hir-ainditionedvW issabloae ¢ed
fromthe associated outlet 4, and the air quantity distribution mechani sm
10 and t hepredétsiminbdpevkl iassdahareed angleht @@ndndothat e Ruipefitéredof the overall €
formed so that they are operabl e independently and separately fromtheir

count er par §sice Rbd Bie-cBhdiBbnd P Wbe IlfeaS&CHWbcf a8, 37 SAdiBeARG iftAHMobhineach

of the outlets 4, 4, iIs formed to operate together with i'ts counterpart.

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




Therefore, in the air conditioning apparatus according to the present

i nvention, the characteristic of an air flow di scharged fromeach of the
outlets 4, 4, can be mnutely controlled by the air quantity

di stribution nmechanism 10 and the first flap 12. This 25 inproves the
confort of air conditioning and energy d®nservation conpal Pgcainber£le4 te6

1 Decenber 2004.arrangement i i.ch, the air quantity distributjan
rechant snorRAI EOF 1t P Teadlgvelon s Stsrall Sertite e alasprHiongh Y aF belaw 4.
are operated together with their counterparts, for exanple. Furthernore,
t he secontefiredsiermenedilgvel, i.c.c@demandifaeen ntensiie inersessi ardearcasreingmly He
outlets 4, 4, can be driven by using a single driving source.

Cons equentemperadiure mfpaspeciind régiom euchaasea vdgaorewith éhs presemge fdf aplet @8 pedide is
are driven by separate driving sources, for exanple, the cost and

st ruct ur agregeritagal deyna@ll foim idtreakidctrieaiti in theo@RppeRtis of thie derdlkegacetd by
the decrease in the nunber of the driving sources to be provided, which

enabl es NGl aRlokdiiiified W OVRIBRIndI HeCintARigte! defardl fs EARRALA 18 HHifn A

energy conservation but also the pronotion of cost reduction for the air

condi ti onj r ) Accordin 1.h hirteenth jnvention .in
add 1§ on VUSRBRE AR abal i e Bl AR cbRaufibdnl Mg BRONed BEEN R i Ty
(P, (G, o (D)., (), (K) .or_(L), the follqw ng unjque effects are

obt ai ned. “}‘E}‘tthé@ 13 ﬁ\}%ﬁfi Péﬁ?sﬁﬁ’s@g %rFOPH@"P%“tgs ﬁ‘us AUNE PRFTEY) CORSSTHA{IAT,
fifth, sixth, seventh, eighth, ninth, tenth, eleventh, or twelfth

i nvent i onfort example, godnadhigying dwoth ft ithen conderinehs rpirl sonditiapagt Aed fenesty | ap
12 are each provided in an upstreamregion of a discharge duct 14

cont i nuousonserviatisthe outl et 4, and a driving nechanism 29 for the air
quantity distribution mechanism 10 and a driving nechanism 30 for the first
flap 1@ are pr@y) gesbraing’ 9Sthe Tburte inveiGéd, Ui adaltionndsthefefebe et serfinipeheduct
14. Therefore, the air quantity distribution mechanism 10, the first flap

12 and thgecg&lsg@)mggg)é?egql?@foﬁgguggquq%ép&{s%é gobindge conpactly provided

in the region SCharge du aving a restricted space. As a

result, the indoor panel 2 _.can be.reduced i.n t.hickness, i..e. (4
reeording o s BB o Reedidnah & ERndifiotiph RS bl 0 49 o,
in the section (M, .the fqllow ng, unique effects are obtajned. 25 In this

i nvent i onteﬁ’ég’@&’%r}wf]t‘?@n’tzﬁ??‘% ade Hiuring ehpregpferpingd ime ?lﬁvewm f Bt i on

1 Decenber 2004 nechani sm 10 includes a distribution shutter 11 attached so
t hat the gttitafeir candigoring epetition csthe rmwvitghingsof theropemtivnsh eirteonditioning wal |
of the discharge duct 14 extending in a longitudinal direction thereof, and
to tils tmede,dandnaftervhe predgéraninaf tiimeepatiodclingr grendtlagsed 4the Tevmtrdl oved thet | on
shutter 11 is forned to assune a position adjacent to the longitudinally 5

teﬁte e S?isgﬁsgfig.gﬁgf\@f theQfpetdiRndi 5if R8AdRoMHE moktt WhERiddNSut DaSdl & tiNd@B&HnNg of

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,




T e e e e e T e e e -

duct 14 is increased, and to assunme a position at an upstream side region
of the discharge duct 14 when the area of the opening is reduced.
Therefore, when the opening area of the discharge duct 14 is increased,
i.e., when the quantity of air discharge is increased, the distribution
shutter 11 assumes a position at t0 the rlégion of the di schbegemhesi2C04
nce .caused

wh h L oCli fl S| . . d . dr af '
REIEERT E P A E N T
o 00 0,18 22,24 10 LD e SN, 2 AR 1, PO

di scharge is reduced, the distribution shutter 11 assunes a position at the
upstream si de r @i dgcutlinghte thesGflarigeentiont im addition o 18 sffpys sesiforth in dhe he
extent possible, the disturbance of an air flow at a region of the outlet 4
| ocat ed at sdchend@in By @d @), shel dlmdnginitbeefécsciraobrimddct 14. As a result,
it is allowed to prevent condensation fromoccuring at a portion of the

i ndoor panel 2 afihaciaéntion, mla%m%g?ofﬁle cpethtipRMt AN oRaiticAthel hede Regbiédd
at a ceiling surface due to the collision of the disturbed discharged air

1 ow ther ef.acq 20 BB ERRESEROPTHED! B HimREAWGHTS Bl Gandls' s ARAARL AL

vi ew of an oor unrt an air I ig apparatus accor

first enbodi nent .of .t he .present .i nyention, as.viewed fromthe inside of a
foom 25 RIRIAPYE i, CarFiPd L dn dhe, lnnezapieo MhiforAen Mmde ot Rerlide S8 on
of the indoor _ unit is 1 Decenber 2004 shown in FIG 1. FIG 3 is an:

obl i que vi ¥lchithgpumberadigugsts is late and aheatdasiannlisd ifiogn akitehentis bighe besatsang

to a second enbodi ment of the present invention, as viewed fromthe inside
of a room atSthi Gmedpdripdatherenisaa geeht clenwnd shatt doofait ha ensupdd hy pmifooilyahir-
portion of the indoor unit shown in FIG 3. FIG 5 is a cross-sectional

Vi ew i lib ustomitioningthkichfife R¥LOMPha FdstirdnsC Al conditicAihgais aifiéd Bt frithe spot air
di stribution mechani smprovided in an outlet of an indoor unit. FIG 6 is a

section Vi gymdifti@il HoaBht e pericy Sther'thast HeeMMirhé) ifd Gt fhe tikfle Bhifods’ dirfng?

cross-sectional viewillustrating a second exenplary structure of an air

quantity dj i ' | rQVi hn_.a an i URLYL .
FIG 8 is gﬁ%@o@gﬁf@ﬁ&eﬁg%ﬁ gévt? érgwgiﬁ(’us%?%lthlgaﬁtgﬂggt #ﬁééi g[];()lélnp eal?ig/c%gfl rlﬁg‘ﬁj’r e
of an air guantity distribution mechapi smprovided in an outlet o n
"ndoor “uni BEceeattasSe g Retioghhercis g RGN LEAL O0Gt P FeA GG TePGireRbhRTE 4 o
driving second flaps 15 provided in outlets of an indoor unit. FIG 10 is a
schemat i ¢ &Heatyisapiepent e densivglyaaissenditionask ioepmsisieration\eingpets cf srpmiprtagnd
provided in outlets of an indoor unit. FIG 11 is a flow chart illustrating
the finst ¢merdy amseivetign. olndbs ménneg i eoinditionngfis catried out in accordance with the

load level that varies depending on each time period of a day, thus making it possible to
further improve the comfort of air conditioning and energy conservation.

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

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

Therefore, it can be expected that energy congewation 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




exenpl ary operational control for an overall air conditioning apparatus

I ncl udi ng an indoor 20 unit. FIG 12 is a flow chart illustrating the
latter half of the process of control in the first exenplary operational
control for an overall air conditioning apparatus includi nB an | ndoor unit.
FIG 13 is a flow chart illustrating thd2first half of theDBrembss2g

control i r at

conditi on‘{l]n(gbgpp ?{?ugha?)rflc({@%fgﬁ%t gﬁgll (’n% g@?ﬁghmgc{{)]il ]I%!enI‘1 Jov&[‘?%oa?of&#ixg j%eFI G
14 is a flow chary illustr IJI’] the latter half g{? t he ess of conirol
in the seXsHH “E'x%’&rﬁ]eaﬂi RS ’r“é?fl} nBPagHE Mdichy prov FEP CIEt CABRANt Moni ng
apparatus including an indoor unit. 5 FIG 15 is a flow chart illustrating
the firstredu¢inggte loableyelocess of control in a third exenplary operational
control for an overall air conditioning apparatus including an indoor unit.
FIG 16 is a f{@GvwActadingitb|ths sevahihngvedtion, ai hédititiakd thef effdees ot domls $n die
control in the third exenplary operational control for an overall air

condi t  ondgdfor MR Bowing! 'u@gf@asragdmgﬁa{_ unit. FIG 17 is a flow chart
illustrating the first half the process of cantrol in a fourth exenplary

oper at i onal Cgﬁleﬁﬁéléﬁ%u@ﬂ, Vx%é el?daﬁ)}ecgadfefr gk 19&%2? flgér{é%dapf'dff 'sBg an

i ndoor unit. owc art Iustra I ng the t he

f I he 1 h I | f
000255 bl ekt KN REBTRE AL ORGPy SEL 2 157,21,

flow chart illustrating the first half of the process of control |riaf|fth
exenpl ary oper hBsretoss, tcpelms ?Rer%ﬂ’fmd\?BP‘nggr the SghIGMPEIBHIR & %tls
i ncluding an indoor unit. 20 FIG 20 is a flow chart illustrating the

| att er hainfacsbrdahes prithcthssmafinsirnioad| apiplied Warifip fthé) dax dimp, sang when deatingal
control for an overall air conditioning apparatus including an indoor unit.
FI G 24 isperatibtinaigpiforhéd|sthée aéti tegperaairpliatet ianeeadiraebeitlathe maxiechn deoweld
inside a room 25 FIG 22 is a diagramillustrating another exenplary areas
to be ai ryfmedisk ehefdly mébhide DatcRaffiglyY A8 performing cooling operation and heating
operation, the control of air conditioning capacity is carried out based on the set
temperature when the load level is high, and is carried out based on the recommendable set
temperature when the load level is low. As a result, needless air conditioning capacity is
15 not provided, thus further improving energy conservation.
(H) According to the eighth invention, in addition to the effects set forth in the
gections (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




inside aroom FIG 23 is a schematic diagramillustrating how air
conditioning is perforned in a tenperature uniform zation node. FIG 24 is
a schematic diagramillustrating how air conditioning is perforned in a 5
spot air conditioning node. FIG 25 is a graph illustratin he

rel ati onshi p between set tenperature and3recomendabl e set %leéﬁﬂﬁfte&?@pé
during cooli ng,.operation. .F 6 1S raph . llustrating the rel afionship
et ween sB-<PEUBRATTY B sk Bt fudnr wABE ereeti by e Pt seromb g
operation. lo FIG, 6 27 is a ,diagramillustrating an exenplary operation for
the aut onBtEol ] i SABAIoPNG EAIRYE FaEde oW Pased ik the gy Fragdteperature iy
diagramillustrating an exenplary setting of an operational air

condi t i oneyrptuablyeintprevedainireliabibitypand dcbanfbezexgagted it BESEY MODErRORNGARRY| NG
OUT THE | NVENTI ON Hereinafter, the present invention will be described in
detai | baseadiitishing eilebe adtlerhostov@hicotdieglgof . | : First Enbodi ment of Air
Condi ti oning Apparatus zo FIGS. 1 and 2 show an indoor unit Z of a separate

type akr condi 1) OAdREIiAPREtAE YintBSnidiSioh) [ haBabRdb TROfefts 38t Fbrkh in the
condi tioni ng apparatus according the present invention. The indoor unit Z

is a ceil g&%ﬁgﬁnﬁqgeﬁgﬂ%ﬁ’?% g&’eoéfféé i Lo sphgdged in a ceiling 50 above the

inside of ' aro SIC structure simlar to a conventionally
known one. Speci fical | t he .ipdoqr unit_Z includes: a. rectangular, boxlike
et ng 1 enbeddbiis Rvetiions e nRre geugr 15 7 foied frodaed ot o Hutaan
above the ceiling 50; and a rectangul ar fl at-shaped zt 1 Decenber 2004

i ndoor pahedy ; the spacedo he airerenditiongd dhetnidrige samperatyigeanddpmigdity sesor A8 ing 1
fromthe inside of the room The indoor panel 2 is provided at its center
wi th an i fireed 8o detectdble teparateretoday uitare apeni ng. Provi ded outwardly of the
inlet 3 are four outlets 4, 4, that are fornmed by el ongated rectangul ar

openi ngs so asThérefr€,! su@uthaihfyarsd sémonds ihfequitt@to dete@nshlp thidlimar Bodach
extended substantially parallel to an associ ated outer edge of the indoor

panel 2. Bu&&ekhe pro8essiag ofthfdmhation dRicAby B irffafed NS ISRARBe PEEBRALNY
fromthe inlet 3 to each of the outlets 4, "4 , h an air passage 17 in

4 . vis t .
2’22‘&%359@1{ éggi%?%&%Q%H%'&ér%?@a%ﬂﬁ“‘gﬁ%&?%%@ s %“shf{“ﬂ&’fﬁi%ﬁ&r E"E"ll}ﬂ%@?ﬁ?esf‘eat
c | ndrdry ‘of ot RS
and . f1 1 TBregna prared feiob A5 HReR dSreraniale beyt bhterinsdn Brdiapostion A

ot her hand, provided upstreamof the outlet 4 is a discharge duct 14 having
an el ongateEtperatarsdisteibution insisieta Fagsu s Alithe same tigigs the requizgehpregisiomdrangbe
upward to forma downstreamside region of the air passage 17. Provided in
t he dilschemsyeeddinc tletédtingy éheatengieratirs djstaibtiiiory imkids thebroonowithedieansesof s a
first flap 12 and a second flap 13 that are described later. It should be

not ed t hatentpeeataversefiso Writhe testferdtind Uind HunTBiEy 8¢1is611 ¢ Ghat fid o8 expempivé Zhand
second flap 13 constitute an "air flow changing neans 52" recited in the

claims. | feqgflidh Qéhsopgﬁ’.;’i?g‘é‘% ﬁ%w?erﬁgﬁé jff?&t Bhtaled b&ﬁﬂ?ﬁée HEREk séndofS @S

bet ween the openings o outlets™ 4, I's an"infrared sensor 15 that
consti tut ) ection a 20-.51" .recifed. ] | HS. ted

o acent - £ fing EhEEHYdn TaRRPorireragbEgd £51 1ol L BbMhanielid o
"control means 53" regited jn the .clains), for controllipng, upon receipt of
detecton | af ol ReASSrRS 890 the,denth ipvangins i aditian; to dhe, eﬁ%@s 364 Ghith & thehe
air quantity distribution nmechanism 10, first flap 12 and second flap 13 of
the ai2f fsastior e fjlavaag ynigee effents asgabpined. 25 First, the specific
configuration of each of the above-nentioned constituting 22 1 Decenber
2004 el enent s I lthis haveltioar iabpldralify of thy t€mpéragume anid omurofliti sen€drant taye

Di stribution Mechanism 10 The air quantity distribution nmechanism 10 serves
t o i ncr eapRvited dOCth@P&Rh it perature 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




guantity of an air discharged through the associated outlet 4, thereby
adjusting the ratio of 5 distribution of air quantities fromthe outlets 4,
4, . As shown in FIGS. 5 through 7, the air quantity distribution
mechani sm 10 i ncludes right and left distribution shutters 11, 11 that are
provided to make a pair at regions of tRé¢ discharge duct hRegambeerf0fo

side wal |l g_t her eof ch.extending dn.a longitudinal directjon of the

di schar ge BRSNS, i ififibe SERAECS 467 ner Ale it Bened » Bredetefpiied rig
direction of the discharge duct 14. The specific lo configuration of. fhe
pair of dityunpned hdeterying the measunement togpessiwimyPlicact-pthe ageas, dThy weightye
grooves 25 are fornmed to extend vertically along the side walls of the

di schar geasdignmenitito thadadaioretetpersture land he intake agi wmpetature @re whde swohsthat], 11
can be noved vertically along the guide grooves 25 by engagi ng said one
ends t her@ieoweighe ®kilgaed andtheointikee afpatampefatiideeisdiisdréasbditinothes erhpeatard | |
11 are connected to a pair of racks 27, 27 that nesh wwth a gear 28, t5
which s giktRRzA0BH mheled bR tHeYwd ghtdsSindPtd e Whdidb N erdperatiee iy ildgea8®ERani sm
29" recited in the clainm, on both S|§gs of the gear 28 in a radial

d|rectlon%%gségggq%@?gP%géngagft of the gear 28 sandw ched between the pair

of racks in the air quantity distribution nechani sm 10,

upon sel ective_yotation of the ar. 28 in either forward or reverse

di rection by t’lq%erﬁ%?%rw - aip I‘f@n‘%ﬁf’ﬁ“@a 1§ 38‘@1'“?%, mﬁlef RE2HLY U PPEO e ar
28 are noved in opposite directions, Wth the_novenent of the paired racks
27, 27 i nmePpoikiis alleved i chiminate, e thejextent apssitle.can Fser sansed &y samynusyal npye
vertically while changing their tilt angles so as to increase or decrease

t he degr edetedtioproiueuthiadis datewediby e indnatedr sepfort ¥eduti tocvaxragiensiuc thelrate of

t her eby decreasing or increasing the area of an opening of the discharge
duct 1d. RéatWieatidnhef 9pshjedigardy tas te diheordlitkalivey gyspacitad islebntrelledatiegsed by
the air quantity 23 1 Decenber 2004 distribution mechanism 10 (i.e., when
the air Omairdrfert §etﬁ§éraﬁ}e Sﬁtﬁhg&'ﬁ')ainl% BEscBn' tRE infthi&! it Ritderure et RSByl L,

11 each assune a substantially upright position and retract toward the

associ ate | de . di e d t i rnee of
prot r usi o%et% oW é?rgﬁ%%%&{:%n @}6’3? E%Bﬁg@,d ies"t:{ﬁélrreéfe&bl utcﬁﬁi%ﬁﬂ%@a?%e&gﬁﬁgfgh}%nd,
when the openin rea of t i schar.ge . duct 14 is.reduced by the.air
quantity Yt &t SO st Hand, yyhen,aip ﬁ%“déﬁ‘?mﬂ%é*rﬁ?f{%eg e o
"smal "), the paired distribution shutters 11) 11 each assung a .

subst ant i ot yaih giondisiening  pwsles it ailo cppdiiening Mparaitsy it copirolsd using Hie
toward the center of the discharge duct 14, and the air quantity

di st r ithut mezsurewdra neraperitiré sbtamed alalinip bassdcbrathe aadistist repmeradird ©f adyingm of
t he di scharge duct 14. io Accordingly, by adopting the above-descri bed
conf i gur abddyn thathhdeds t HE iRBRING Gird beRliBbnihgle tils SFAREIHE MuRd cdskforfable air
increased, i.e., while the quantity of an air discharge is increased, each
distribut&gmlﬁﬂgh%er 11 is placed at a region of the discharge duct 14
where the veFOC|t of flowis low thus, draft resistance caused by the

SLEE X Et‘ §;°2néﬁ?ﬁ%§§%%iﬁgj E?%fﬁu%f?gmig’%ﬁtﬁﬁi éﬁcﬁl‘f@ 1 AR, Bohldy B he
o, whi FNb e S s6t SRR b SredeREfe Oob (CodBbed: (ActCh@H O i on

shutter 11 is placed at the upstreamside region of the discharge duct 14;
thus,20heUBﬁb@Eﬂhahmew@ﬂuéﬁﬁﬁﬁ&mtDbmﬂﬁﬂ-a region of the outlet 4 |ocated at
t he downstream end of the discharge duct 14 is suppressed as nuch as

possi bl e. Thi sIm#kesnventipodmsdal entthe dbstaisecande nend) divsrtkf fiéths sixB) swelthas
the prevention of condensation in the vicinity of the outlet 4, and the
prevent i ogighth, ARt atenBlihwimtioh, thé gir €0 dhadgiap heafesTliscotrted WEn€laldd:iagiadn of
a disturbed discharged air flow thereto. It should be noted that since each
air quant} e Sddd j i i I : g id h
The cor r chsaue) Sl ARoBRA IS e i M B YR B
quantity distribution. mechani A0, 1 [4€r COQ : enber
2004 i nde lg%ﬁ%etlal %/mlgnt&esoél %sa’e’y. ‘Beasgﬁégl,apt efo ﬁg‘%ﬁa@ #%ﬁ%okteéélcés‘gﬁ?ge
quantity distribytion chani sm is _controlled the after-ngntioned
cont r 8f| eéilrefﬁozlﬂ%én@% ?@Lﬁ%ﬁ& S e eaied Blét?%é‘é@ﬁ‘ &eﬂa‘:?%"ﬁ?a 188%d on
detection information firomthe after-nmentioned infrared sensor 15. 5
Meanwhi | e, as descri bed above, each air quantity distribution nmechanism 10
i ncludes the distribution shutter 11 that tilts by using, as a supporting
poi nt, one end thereof |ocated adjacent to the associated side wall of the
di scharge duct 14 and novable in a flow direction in the discharge duct 14.
In addition, when the area of the opening is increased, each distribution

D=



by the notor 29 via the racks 27 and the gear 28 neshed therewith in the
sane way as those of the aforenentioned air quantity distribution nmechanism
10 shown in FIG 3. Also in the air quantity distribution nechanism 10 shown
in FICz 7, when the area of the opening is increased, the distribution
shutters 11, 11 each assune a position adfacent to the 5 ab&esesmber200de
wal | of the dischar duct.. 14 so.as tQ.ensure w de eni.nqg in . the
Vicinity. opngiel e dpsifiin diSiuilin, disEione of dnb i yRBY "dirdaréed’ A e
the other hand, when the area .of the opening is reduced, each distribution
shutter 112§secigfeg wiietd. anddhe gis gyankipy distnbupierymeshasesm AR, the Se flagd 2¢ndithe 4.
The air quantity distribution mechanism 10 shown in FICx 8 includes a

singl e to &ioondiflaptli3osssediated avithl Eacli ohthermaitletsct, he reoire tfortmeddoythpi they ede at
t he upstreamside region of the discharge duct 14 |ocated adjacent to one
side wal | oferhtie intlepeldente afdisépaiadcly @oeh thek cBumterpahslt i on shutter 11 is
driven and rotated by a notor 35 via gear 33 and gear 34 that nesh with
each othker. TheTablefdttant thatadtbddiici T aB YR ARERHree A0l cacRbl MURRLIER 4, 4,

sel ectively assune a position, indicated by the solid line in FICz 8, for

i ncreasi ng, the eqa of . i a ot her- posd ti.0 i.ndi cat b he
broken line in %ncgeém%geﬁ?rée}%ﬁgﬁ%% e%ger é:gl%(g @o%e%%fngqndﬂ%g‘gfﬁaﬁggh%‘%%
quantity distribution hani sm 10 shown in FIG 8, when the area of the
openi ng isc‘?rﬁﬁ?’éﬁg‘éﬁfe IIRIPEA 37BN Rut t er 11 assumes a position

adj acent to the side wall of the discharge duct 14 to ensure a w de opening
in the vicinityUefinthe ag sandifiowing mppargiys acerding 19 fe twslfcinyention, M widitien

hi gh; on the other hand, when the area of the 20 opening is reduced, the

di stri but i tnthelefifiectsrset forfhsinptha ceationts (AhaBiypEl)r EANWE), dE),r(&)i @), () ark#), the

di scharge duct 14. (1-b) Configuration of First Flap 12 The first flap 12

serves 100 fudijousiig ifiGud effestdre dbdedr ge direction of an air flow that is 25
di scharged fromthe outlet 4 to the inside of the roomafter having passing

through the  2f, hiDerfmbeh wOf ofi BENatOSebial wifd, ARy, siuf! s@vex?th,ht he

first flap 12 is forned to have a geonetry of a plate extending along the

i schar lSEt %8@%2[ R e @?‘N‘ﬁ?;&%%ﬁ%@ﬁ%%% ﬁs;*?{‘m%ﬁwiiﬁdé@%ag ¥
" the | oriAnHAY FRFH PR DS I PEsanERs LRTAP PLORTANEN of 4 ABAINE of

the first flaps 12 are provided in the di schar%e duct 14 so as to be spaced
a certain dpehtasgedelramathe quiletsith 4, orrgtstaufitsh dlap dizr fos tchanging heclsteraladischarge
each driven in a swingable direction by a notor 30 (equivalent to "driving
mechaniis m @igectiop @if taechid flow hlischhmedriony the Bsdciaikd batlet 24 ahdh atsecaminfgt $3 tfibre
first flaps 12 to each other, thereby changing tilt angles thereof. The
first flapshahgingditeslorgh@dinal Qlithaidt S@bettiop 6 HRC tair0MowO dichagedi froth! W
di scharged fromthe outlet 4 by having their tilt angles changed, and are
al l owed t o, SuiRGd i j: e 1 r

assotl %Yltlglax, i %@%L{]gﬁdnltﬁy ﬁﬂtgttglﬁ]ph r}ﬁéc‘ﬁ?fﬁigﬂ ﬂﬁgncfi?% fiRke ?lg.];elz

continuously 1t necessary. Furthernore, I'rst aps 1

provi ded i ssoci at.ed .outlets 4, 4, . The operations,of the first
flaps 12, %ﬁ‘?é}gtega‘?l ol r°£3ﬁga)uilsﬁsa?= ?’efy afr i?%f&%g‘eﬁ%é‘?ﬁtﬂ%}?y & ©8 f?er
by the controller 18. 15 In this ephodi nent, as described above, the air
quantity dirdepsndenthomndseparatelisipmohelhgounterpatts: on the efer hapdthe serandiflepd 3at
t he upstreamside region of the discharge duct 14 continuous with the

out | et 22, 2speristhd with ehely ofrdb antletm R, for *t sefomined doaoperaty togzethari with iitsn
mechani sm 10 and the driving nmechanism 30 for the first flaps 12 are

provi ded atountespeatti ve | ongi tudi nal ends of the di scharge duct 14. By

enpl oying this arrangenent, the 20 air quantity distribution mechanism 10,

first flaps 12, Tdgefosd, iy hrwaimmrﬁﬁ%aﬁp%;até@a&afdn$ {0ihe PrésRANNG&NidAE the
conpactly provided in the region of the discharge duct 14 on which spati al

ooty St tARIGishiEBE At o5tk Roh el BE thoWfleREE !y s 0L eRE BARREY

panel 2. (lI-c) Second p 13 , each’secon

formed by a_band, plate nenber..haying 25 a curved 0ss-sectiopal .shape.
Each secont ngpgﬁd %é' ?thg BF Sy ‘éfmgumﬁgﬁﬂ?sﬁén‘? @?‘f‘“[ﬁ%r@erqgﬁm
region_of the di s%harge duct 14 | ocated adjacent to the outlet 4, is

al | owed® t OHHEPYFStL

e comfort of air conditioning and energy conservation compared with the




| ongi tudi nal discharge direction of an air flow by tilting around an upper
edge thereof, and is allowed to swing by having its tilt angle increased

and decreased continuously if necessary. 5 Each second flap 13 is provided
in the associated one of the outlets 4, 4, , and as a nethod for driving
the second flaps 13, 13, , a method forédriving the flapsDecgese08fd a

nmet hod for i Vi the .fl.aps separatel y are.concel vabl ho i-n F.G 9,
" the o HOmaFBE b Sinicl” PR AF RERRIY HufhEic PRialan iy 4R, FE°HE: He 12
provided in the correspondi ng outlets 4, 4, are _connected to each aqt her
via interl Eﬁéﬂ?lﬁfﬁﬁ Hefhioh thepoutiets PE » agmeparated Loeethie wp‘ﬁéb%lr qaunterparts, foryr ¢
driven by a single notor 31. To the contrary, as shown in FIG 10, in the
met hod f or eximinie. nGurthesmptiea pe sceprak Haps|ly, 13.1re *weclopryvided pu the3assdcdated one of
provided in the corresponding outlets 4, 4, are driven separately by

mot ors 31, thdlgutlets 424N+ usedarebeldtisien ddyufing at finglasdrddngseutcaneCafsedlently,
second flaps 13, 13, . |'f these nethods are conpared to each other, the
former get&nfparkd Kith the BastBItE tHeQlecdHd Mdp3A 3t D8, £ S0 SfedPveh BYQENRIte driving
advant ageous in that the structure of the .driving mechanismi's sinple and
thus the c h I L h SEH ' :

singl e nnt%ﬁﬁ%%fE#SQ%%BE%gﬁﬂ#ﬁférﬁgﬁgﬁF%k%%%ﬁﬁgﬁhod,ci.égﬁh#ﬁ@ng%% gg“?%w
driving the flaps separately, is advantiageaus jn.that th ongi t udi nal

i schar ge S bscierused 3t s Spdrissvn e ST SRR dring Furdsi fp bE B0 Sich, pe
separately and mnutely adjusted. 20 (1-d) Operational Rel ationship between
Const i t ut | F§bES eRein CBIYD theaiimprqvgipeah dm gth gcomioHs of el reonditioning: auk{feTdent
proposes the follow ng two configurations concerning the operational

r el at i onshéqusevatgrebuttalse the proguodioniof gostireduction fardhe are conadificmmg eppafitust

flaps 12, and second flap 13 that constitute each air flow changi ng neans
52. 2516n a firQ¥) accérdiigriatih®thirtédnch Mmiventipnaid additich ®t the bffedte Betnfoth dum tiss
10, first flaps 12 2s 1 Decenber 2004 and second flaps 13 associated with
the Iespecidignotit), by, @), ), BT, (O 1Y 3P HRIK) bRK),ahe HRAAR! dhigue

i ndependently and ‘'separately. According to this operational configuration,
the charac LSkl air flows discharged fromthe outlets 4, 4, can
be ninutel%ﬂ%gﬁ%kgﬁpggg'for exanple, with the air quantity distribution

mechani sns 10, i,.ch.is ef.fective. in.inmproving.the. c of .air

Condit1 o ng. antt B BFIRRErohoh dhe T, Zoito it darntut Bl SHOD SR he
air quantity distribution nechanisns 10, first flraps 12 and second fl aps
13, the ai ?igkthapinth, yenth.calevepth b HAveah iienten thoais qyantity distrpudies mechanism
associated with the respective outlets 4, 4, are formed so that they are
oper ablig i Hiend deehtst flapri@ arepachapsividedvini dneupistrearnaeging of | aagischeggeadwa didat ed
with the respective 10 outlets 4, 4, are operated together. According to
t hi s oper atdrbinabusCc@ith itigsalct ADand hdri¢iharaedhetfiist 19 for Qe air quihtaysligiibaiar ged
fromthe outlets 4, 4, can be mnutely control'led by the air quantity

di stributigaHRGHAD §.€$ ?.(Jgﬂhjl i Edifanishi 56 erltﬁé’ﬁrs%glagIQ%c pﬁﬁri@eﬂ@@?@gct‘f%t h

the configuration in e alr quantity distribution nechanis 10 and

the first f{olagi‘&?di&a%e éé’)gﬁ"ﬁgg.?igﬁlaggaﬁucﬁﬁpci ated outlets 4, 4, are operated

t oget her, exanp oft 'of air conditioning and energy

conservation c be_i nproved, and the_second fl aps , .13 rqQvided in
the out lets 4, Haersfore, dhe i3 Ahangan db“?"%‘fmé’Pr@?@aH’tsﬂ/ingt@o{ifﬁkg?g Hef ﬂﬁﬂe,

as conpared with the case where the second flaps 13, 13, are driven by
20  driving mechanisms 29 and 30 thereof are compactly provided in the region of the

discharge duct 14 having a restricted space. As a result, the indoor panel 2 can be reduced
in thickness, i.e., size.
(N) According to the fourteenth invention, in addition to the effects set forth in the

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

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




separate driving sources, for exanple, the nunber of the driving sources to
be provided is reduced, and the cost and structural conplexity thereof can
be accordingly reduced. That 20 is, the inprovenent in the confort of air
condi tioning and energy conservation, and the pronotion chost re2§§4ion
of the air conditioning apparatus are bbth achieved. (I-d)PegHPPEL on of
Infrared Sensor 15 The Jnfrar nso i i " cli means
51 1ot B PRoRED TR« FpwE Tilhor L iachS b Bap e st P SRS
ceiling 50, the infrared sensor 15 detects the 25 radiati t enper at ure of
an obj ect'OsHEMNEA ROHPY adigrenide 2 ldB VAl 9 1 AT hargy i 18 gxtetdsag i a
Decenber 2004 inside the room (equivalent to "space to be air-conditioned
W recit dangimdinad direetionsthereofiapd to tilt fieward taadnwardiregipn o ther dischgrgerduct 14.
controller 18 as a roomtenperature, and outputs information on a high

radi at i onTheediseribation shutégri Idnist forrmdikbtocasstme lal positi® a&ladent tr thet loogitwlomadler ni ng
the position of a human body. The controller 18 utilizes these pieces of 5

i nf or Nt | Gerditng 86 Val JiPhe &i9¢Hare didh 34 WiRnahé afch @Fak BpAEhH Bf tRAFSharke AS
shown in FIGS. 1 and 2, the infrared sensor 15 is provided at one of four

corners O&uc??i?%”hﬁfea& 08 1P hsshile Jﬂ(}gﬁ%ﬁeﬂ%g% stfeant sifle redtbn 8f [HeMiQhafte ¢ he

i ndoor pane ocat ed’ bet ween two ur openi ngs of the outlets 4,
4, . Ingthi as according to the,present enbodi ment, the infrared
sensor 15dq°|§i‘irﬂ’glﬁ?gk&? %rSa?’{fgeBgﬂ’éﬁlg{fir dﬁ;ce canni ng 1o mechani sm 20, thus
enabl ing the scanning and detection of body tenperatyre in all the areas

i nsi de the r oohkSKEIORE: (hen fhg opgning, prea of thy S?W%‘E’Hgééﬁ%ﬁai§’ £ ul d
be noted that the scanning nmechanism 20 is fornmed to oscillate the infrared
sensor 15hbyuantity of airrdischerge s oveased, shddisiribytion shwtenfll agsianesy pestiareatt he
infrared sensor.15 by a second notor 22 having a vertical shaft, and allows

t he i mé r ahe degiemnsdthe Mschargb eusibpehéredhdyelbtiey eftowmds bwyisd las teediée dmfir ar ed
sensor 15 inserted into a sensor nounting hole 19 provided in the indoor

panel 2. ﬂeﬁsﬁaﬁé&cm@krfEé‘Histx%ﬂtibﬁQh@ttéroﬂ, (R dnshfidd 6 Rams9 willd cbifainfyor

exanple, a sensor of the type in which a single elenent is provided to

carry out mﬁ%ﬁﬁ%g éﬁ:ﬂf-sg dite kd Fbtlcﬁgn Hr DR theotlGHERH! Rfed ﬁfe%n{ J€a ofRENSOr

of the type in él'enent's are one-di nensionally array carry out

et €0 | Okt BB AR 2 o SRR RGBSR M A, 20

arrayed to car rz out detection in respective areas_of a detection target
Tange di vibyter 11 asspgnes @ pRSGMAt e Mpsigaghaide regiom of ths dischares fduct JAq
enbodi nent, when body tenperature (i.e., radiation tenperature) and
t enped&it LuppuEsing.ith the extentpossiele; the disturbance of en eirtfleaw #hya region; aitthapetiet 45
sensor 15, the space inside the room i.e., the detection target space
(space t Oobstediat the downstream side end of the discharge duct 14. As a result, it is allowed to
prevent condensation from occurring at a portion of the indoor panel 2 adjacent to the
outlet 4, and contamination from occurring at a ceiling surface due to the collision of the
disturbed discharged air flow thereto.
20
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an oblique view of an indoor unit of an air conditioning apparatus
according to a first embodiment of the present invention, as viewed from the inside of a

roomi.

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




so 1 Decenber 2004 conditioned Wrecited in the clains) for the infrared
sensor 15, is imaginarily divided into four areas (1) through (4) al ong
radial directions with respect to the indoor unit Z so that the areas (1)
through (4) are each associated with the position of the carrespondi ng one
of the outlets 4, 4, (see FIG 21). THE radiation tenpeTEﬁGﬁE“Eﬁ@oﬁgnan
body posigﬁ&n afﬁ¥§ detected in each of the areas (1) through (4), and then
i nf ormat i on detlec é&'in each of the areas (1) through (4) is outputted to
the controller ﬁg. (I-f) Contro]ler 18 As descri hed above, . the controller
18 control s, b&¥ed3ol athebhgneoyist P dade: Wt ©f anharr; gendittoaings appgstus 5|
the operations of the air quantity distribution mechanism 10, first to
flaps 12 aergrding éma sédong endodiorant of theipnesenthiaventionf doviewbd frgimidre iesidrsof52
whi | e associating the constituting elenents with each other, and

si mul t aneonesh.y carnes out control of air conditioning capacity or
tenperature control to optimze the air conditioning, thus naking it

possi bke to i NPIQVeid ifefNFEP tlos@bectiohalGRaW ol laGRindHaPporBiBs o8 Yh< RASSY Wat | on.
be described in sunmmary by

How the controller 18 carries out control wll
t5 providhﬂgm§§Mg 2y exenplary controls, subsequent to the follow ng
descri ption nade about a second enbodi nent of an air conditioning
apparatus. |l . Second Enmbodi nent of Air Conditionin aratus FLLGS. .3 and
2 Show an i ndoBIC R &2 Seeah e Hsisalits p SuSh iy A aEa LR aiD, as
t he second enpodi nent. of an air conditioning apparatus according to the
present i H%HWY@ﬁmbPHP%meﬁh%ﬁmﬂfﬂVﬂdeE1P§“§P&?"I°§P“FW°B&§W& configuration to
the indoor unit Z according to the first enbodinent, and is different from
t he i ndoor uni FIG Gisamedionyvicw taken alangghe amby MInehshowm iniad6G. $.he i ndoor uni t
Z of the present enbodinment is provided with not only the infrared sensor
15 butioal so anFabt Bis arerks-ssttidndleipe iistatng b Gedvnd] sstbinplady Bisduturk®fAp s t he
detection neans 51, since the indoor unit Z of the first enbodinent is

provi ded Widnhity digkribhtib® aREREfs PRIV ah BRILMTLA LRGP EMEOT 15 as the

detection neans 51. Therefore, only the configuration of the tenperature

and humdity s . -1 el at LS rew.l ). be
descri bed bel ogvﬁ'g%ésl ? ﬁg&g-[?%ér}goﬁlrgg g@?ﬁ@?@%#&t%@ﬁg&%& 1ﬂe fﬁ@gﬁﬁg%%i%ﬁent
will be referenced.as for the other,canfigurati.ons and 5 arrangenents. It
shoul d_bed¥EHBHIEHibanon mekanis privided TepBuid of B idOPRuBl Gs. 3 and 4 and
simlar to the_counterparts described in the first enbodi nent are
identified by FHe %ime sehematicfiagramatiustrating aghirst methwd foe drivingmeamd flapnd 2.
In the indoor unit Z of the present enbodi nent, as shown in FIGS. 3 and 4,
t he i nfr apwutided s outldSof an jpdoeriwhétd at a regi on of the indoor panel 2

| ocat ed between the 10 openings of two of the outlets 4, 4, , and is
configured to BIG.o10 $Canrthdigatiti dilgitBeilhemmiighy seRadanttasd 46 dfvingRcaider
hand, the three tenperature and hum dity sensors 16 are provided in the

vicinity ainsga6Rdeeld ARRIAr Alifoo?lnithe inlet 3 so that they are spaced a
certain distance apart along the peripheral side, and thus the twelve

tenperature anfig 1y s a flow chart illustrating the first half of the process of control in a first

exemplary operational control for an overall air conditioning apparatus including an indoor
20 unit. |
FIG. 12 is a flow chart illustrating the latter half of the process of control in the first
exemplary operational control for an overall air conditioning apparatus including an indoor
unit.
FIG. 13 1s 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



hum dity sensors 16 are provided in total. Each of the tenperature and

hum dity sensors t5 16, 16, is associated with the correspondi ng one of
the outlets 4, 4, , and is associated with the correspondi ng one of the
four areas (1) through (4) that are divided as the detection areas for the
infrared sensor 15. Therefore, the tenperd@ture and huni di tyyDscembes 2004 16,
detect, foy_.each of the areas (1) through (4), the tenperature of each

i nt ake airﬁr(l‘.e., intake air tenperature) that is taken into the inlet 3
froma region o he 20 space belonging to one of the areas (1) through
(4). Consequent Uﬁ Yhis 3 Hpwashay Wlasitasing the dpster dialf of e peagiesst ofocontrohe thet ur e
and the human body position in each of the areas (1) through (4) of the
space to biecend cxemplani epreational cordrof Her 4renpealikin @nditidningnappatayussipordig 16
each detect the intake air tenperature corresponding to the air tenperature
i n the assacindbadinitne of the areas (1) through (4) of 25 the space to be
air-conditioned W Furthernore, the above-described detection nethod is

sz 1 Degenber 20@% 13ii91ifid ' [ t ho t he
first enmbodi nent in V\llhi c%d"fpﬁ%% g%ligg%tllrglﬁtg tggr%eﬂra Ecﬁfﬁ@e gﬁggﬁudnf%%ngg%@ agt(%lg]'{dti on

in each of . 4 e..det ected onl the .infrared
sensor 15.6#%5%&%?%8%@%1 %ngtg%iqgreéne%‘{e?agﬁmﬂ%%@uwg gppy ﬁlaﬁﬁ‘gﬂ’gt%‘ Pf9Tude
t he infraredt sensor 15 5 and tenperature and hum dity sensor 16 as in the
pr esent ent®di nent, the fol | ow ng two usages of the sensors are
conceivable. In a first usage, the infrared sensor 15 and the tenperature
and humidity seisbrl6iig aaflew sheg illestiaging she lattehalf of gecpiovessfafrronirohin thand
the infrared sensor 15 detects only human body position while the

t enper at urthirdgethplaidppeyatisnab oontd foearectesall airakbadisibnink Appaame iadludiag an
According to this usage, the infrared sensor 15 needs only detect human
body pwsi tindour uniter ef ore, as conpared with the case where human body
position and radi ation tenperature are both detected, for exanple, the

det ect ed i nf or gty iééﬂe{sv%ﬁﬁ%ﬁ&ktﬁaﬁgﬂngaﬁisﬂ Hﬂ%& gﬁm%&”&fc%huéﬂ/' LefLGRN be

simplified accordingly. At the sane t , requi ccuracy can be ‘ensured

in detecti : Lsiribution inside the.roomby detecting.l

i nt ake ai r&?%h%ggéﬁétggn\%l ?é}nﬁ{o%é&tﬁgr%rgagta& SondiHoning-APRRY Ss'ﬁﬂgg‘?"gfg "[“%ﬁ’t’ i's
| ess expensive than the infrared sensor 15. Due to a synergistic effect of
t' hese rreriulnét; this usage is advantageous in that accuracy of the detected

informati on and _cost reduction can be both secured. It should be noted that
the descri pti ofl&f 18He afflew chars illustrating thiet later haif ek thepraceps ofmontodlsin the | n
a second usage, the infrared sensor 15 detects rtadiation tenperature and

human Bodfowtsexdmpiarywipetationdleontoipfer ah uveralnit cotiditidhing apparank iddudle agt s

intake air tenperature. Furthernore, in this case, tenperature correction

i s carri edndysk unito be nore specific, the radiation tenperature detected by
the infrared sensor 15, and the intake air tenperature detected by the

t enper at ure angyuis ¢ r; : [ [ rni.ned

wei ght and ar qudami?egé %gogg?%?nﬁll%%agﬁgéﬁﬁgﬁlx g‘%‘?c?g'ltafe 1%8 S?%ﬁ%@rlg@eﬁrﬁé

tenperatu régernpla.ry operational control for an overall air conditioning apparatus including an indoor

unit.

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

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

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




33 1 Decenber 2004 thus reflecting both of the radiation tenperature and
intake air tenperature in control. It should be noted that this second
usage is enployed in a fourth exenplary control described below It should
al so be noted that the three tenperature and humdity sensors 16 are 5
provided for each outlet 4 in the presen?d enbodi nent becaddeeamberci@lte in
t he nunberin%{&e%tl]eoterrperature and hum dity sensors 16 to be provided

enabl es furtihe ?rné'gnent ation of the detection target range and thus

i nproves det ect];SI%JI gccurac : ,Th(gref ore, the nunber of the tenperature and
humi dity sensordCié tlﬁ)aﬁéh%ﬁ"’%ﬂ?i agfaneliugEating howpair senditioning sz ymed in a
decreased in accordance with the required detection accuracy. For exanple,
an 10 arr degeeretire pmifggmizationmodeenper at ure and hunidity sensor 16 is

provi ded for each of the outlets 4, 4, may al so be allowed since the
det ect ed i nf or rEG. @4 if arscleawdticafiagrine ituetesing hpwt 4ir oorglitidrdng soperfoemad ih @ast
confirned. Besides, in the present enbodi nent, each tenperature and

hum di tgy Sggaﬁ;ﬁfc&ﬁﬁﬁ(ﬁﬁﬁ%ﬁ%hged in the suction grill 8 (i.e., upstream of
the filter 9). This is because such an t5 arrangenent avoids |eveling off

of intake air t ur.e u t o] [ ' t.hrough
the fi1ter o g cud a Bal Mfrahs I PARRAER ok Bl Mefipdatfe SO
bet ween the_ infor i on detected by each tenperature and hum dity sensor 16
ond the ddrengidiple SEimReBES uile SRIE BOPR: ult - Thorefore i a
draft resistance due to the filter 9 is small and the influence of |eveling
of f of intake dilf t¥nperag@plsiliusirainggthe relatignshiy bewser set tempsratur, #di t v
sensor 16 nmay be provi ded downstreamof the filter 9, e.g., at an inner
surface ofreqommensablersstitemperatiie duting heating opbratidet ect i on nmeans 51 is fornmed
using the tenperature and humdity sensor 16 in the present enbodi nment
becaus® i f the RIGNRF a8 W diagfan hillobiekiting od exemphiraksheddtionafer et eclbfdtiand a
heat |load is cal cul ated based on this detection, the heat |oad can be 25

detect ed WdhBtrRed?bRRbnARAISSe Obt taBFsthMGy COnpared with the case where only
t he 3a 1l cenber 2004 tenperature of an intake air is detected and a

heat load is c Ul 4t ba: i ecll Ther: | ng..0on
the required dgilg}étzﬁoﬁsdgcgluﬁ%?ngﬂ?gn g;}rnag %%ngﬁlggng‘ﬁ{ﬁ%fe%%gfg%@ﬁ@dm?

i nstead of t tenperature and hum di ensor 16. Al though the description
of the ot ﬁ8?é}ﬁ8wggg?@ifﬁbeaéﬁé%ﬂe§{°gf°§¥déé’carrpl e, will be 5 onitted, the

i ndoor unit Z of the second enbodi nent al so includes the controller 18 as
shown in FICA 4. Accordingly, in the follow ng, how the controller 18
carries out control will be described in detail together with an exenplary
cont r ol5 t BEfEE MODDFOREARRIGNG (M THEINVENTINt 0 t he first enbodi nent)
and furthernore, an exenplary control targeted for the to indoor unit Z
accordi ng to t Hersiaafiid tienpresiniBitentibh lwillebealisseribeas af dbail Habedloh Girbferrkd |
Exenpl ary Control of Air Conditioning Apparatus by Controller 18 First, the
descri pti QmbolinkertEiheRde about the basic concepts regarding the control of
the indoor unit Z and outdoor unit (not shown) by the controller 18. is (a)
Area Setting in Space to be Air-Conditioned WIn each exenplary control
descri bed bel ow, as shown in FICA 21, the space inside the room i.e., the
space to be air-conditjoned [S A i nari divided into the four areas
(1) through (4}'%3&&‘5‘%‘%@31‘3 %/%%AW({OHBEWBI RS of the correspondi ng one
of the outlets 4, 4 of the indoor unit Z. |In addition, based on the
measur®nent t edbeSal gné 2showaindeorunit A of arseparate 1ype #iF sorghtioniyg apprsatisy el
of a load in each of the areas (1) through (4) of the space to be

ai r - condi taf theefirst\embodiment ef eh anfcoaditionthgi apptatiscaceording thp presettoinyention.
air-conditioned W for exanple, is determned. It should be noted that the

radi at i on TheipdyortuditeZ. thed ediligglebedded tipd idb@duiECARRIddS ilTB X eidinE150YabBee
enpl oyed as a neasurenent tenperature, or the radiation tenperature and the

i ntake ai khd SRR G 4 rSor ChRChATa Bsit et QPP ShALY S a%v&?tidﬂdﬁ}r %wnss 3

16 may each be weighted to carry out tenperature correction, thus
Decenber %Bgcﬁﬁcally, the indoor unit Z includes: a rectangular boxlike casing 1 embedded in the

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




determ ning a neasurenent tenperature. Besides, as indicated by v in FICx
21, the position of a human body (i.e., the presence of a high tenperature
region) in each of the areas (1) through (4) of the space to be
air-conditioned Wis detected by the infrared sensor 15, and is refl ected
in each control. 5 It should be noted that the area settingDesember 2084t ed

to one in ich th ce to_be air-conditjoned Ls divid into.the four
breas (1) IHpEherera AL Tlado sl abaiabat s et endobbs Casti T o the insiie of
air-conditioned Wmay be divided into eight areas (1) through (8) b

further di Hediongedd’ Bfloempanst 2ais Plp)ﬂd@arasu@hcqugr with Ao et fmr@f/ by afor
exanpl e. Although an increase in the nunber of the areas enables nore

m nut e contectingulapspernimg r Bawadedi agitwvardly ¢fothe anisedl ackufout outi¢tie 4 dcr eadimtiare t he
nunber of sensors or the increase in the conplexity of the control system

for exanpl fyrmied dyafl@igated Betangiiedpeaingt 86 agte Aftaigilalle sappiPhcdhil 3, Hat
depending on criteria such as required control accuracy. (‘b) Operational

A r Condi t #@pi 9Rkﬁﬂ t ; i
operatignaFﬁg??gggg%??%gﬁﬁﬁggnnge i's 1%l§ﬁ?3%§%?%§fﬁ§a§§#?gﬁe g?ﬁ gﬁCI
tenperaturg uniform zati on node and spot air conditioning node.
Specifically, the tenperature uniform zation node refers to an air

condi tioni ng node in ich the tenperatures of all areas of the space to be
T Condi t 1 nedr ROETet FeF B o s TORGed AL ey 0ar, PSR fots BinBet o
shown in FICz 23, the areas (1) through 20 (4) are equal in nunber of

peopl e pr egashtof the eutlets hed. 4 cawith B ainpassagh 1741 vdvieh & rentrifigal fanHeistlogagrdd
resulting fromradi ati on heat from human body), and the area (1) and area
(2) are eacdaxeiyositidtlieanket 8,0meli adlerah b changeatiSat ilamated eatwprd heaf the faxg6 §o asrio
out si de since these areas each have a w ndow that constitutes a high

radi at iign §ReHuaa thik NFUARmM®eE Q. bell rhltl T i§lpRvidelat tHe subi6H §ilO©BLthedh 6] £nd
di scharged to the area (1) and area (2) at a wide angle in a horizontal 25

di rection, L ] i thkaoned air is discharged to the
area (3) a%ghgﬁigﬁi§ggh%n%gggﬁ%é%ngg%gﬂggyhggna narrow angle in a

hori zontal diregt.i thys uni form zi the . te ture. t r,al |
epace to be. af ropdGpweb it Meadebiichen B cierARE #08 fisehark fp A3 B
spot air condjtioning node, refers to an air conditioning.nmode in which the
sur roundi ngs e]ISngﬁE‘i) ﬁ?‘ES SFLoaROnfiuQUs W O‘Etl?}t gea“&i ?X-tif%‘ﬁéﬁ P?‘ESWB& g 5
intensively air-conditioned. Suppose that, as shown in FICx 24, anong the
areas (1) downsrghm¢side regioa qf dhesainpassags Bk dirovidad imthealisshange dueinkgt argen@éiopl e
are present in the area (2); however, no one is present in the area (3) and
area (4. dquantihadisitibation mechangen d0anfirst Ylapfl2cnddi debameflapni 3 that ach desbrdlyegled
to the area (1) so that the conditioned air is discharged, at a narrow

angl e, tovafeél Théhobld BOHMSA BEhs t18f ait RaritiRy dRAibudoh M@Batlaol FiystFfap 12 and
conditioned air is 1o discharged at a wide angle to the area (2), and a

smal | quantd.tyy ﬂé% E? E&Hbsftihﬁé‘ Er?'“@t ?o@ﬁ:ﬁ%&ﬁ%ﬁ%&%%?’?%%g n@ﬁhﬁﬂ:&%ﬁ% and area

(4). (c) Relatio et ween [ure and Set

Tenperature The, set . .f.enperature refers to ref erence t erature in
control | ing t heli AAEPEy bisw d¥ficete Pogiam Pf o ipoR siarh L eagh e e 115
operation is perfaorned, the set tenperature is 15 normally set at about 24C
i n accor datReEINEs Of theRutlsisd, Auht 11520 1af5ed eensar 1Y thet ¢anstityles ar dgtectiomediten
heating operation is performed, the set tenperature is set at about 22C in
accor dahceSW rehitedhén thexelaims. | backhted pdjaeat itor thehdiselzargey dwasr i 1sga cOhteglist diSe,
in performng actual cooling and heating operations, if the air

condi ti oni equixplear &t Gontre] aleany S3°0peitad el tlad cluings) I corargiingtupor refedp éihe
level of a load is 20 lower than that of the maxi mumload enployed as the
criterion ddéctioheinftinatiGAPRSAL HE Sinfrift@Nscnbst 85,7 tHeOBstratidhB| SYI1IRPRR! Hality S
operated to provide a capacity higher than necessary, which is undesirable

control  aeserbade pRpufRes Y SECAE IFMA ool AR 3 DB foP ShihamEm Y

addi tion tgﬁihe setltenperature, and in a lowload state in which 25 the
| oad | evel >TSYi BP T han the reference | evel, the recomendabl e set
tenperature is _ s~ 1 Decepber 2004 adopted as the reference tenperature
for thé®capaci t§ir¢onhs speqifictconfigpmtion ofsgach ahibe Abgyementonpd gepsdituting
specific, during cooling operation, the set tenperature of 24Cis
automatically switched to the reconmendabl e set tenperature of 26C when the
|l oad level is low, and the set tenperature of 24C is naintai ned when the

| oad |l evel is high, as shown in FIGS. 25 5 and 27.




On the other hand, during heating operation, the set tenperature of 22Cis
mai nt ai ned when the |l oad level is high, and the set tenperature of 22Cis
automatically switched to the reconmendabl e set tenperature of 20C when the
| oad level is low, as shown in FIGS. 26 and 27. By performng an air

condi ti oning operation while 10 approprfately allow ng sviPeFeREehEGten

the set t er.at u nd .t he recommendabl e set tenperature in this manner,
ener gy Coﬁé@?f}}gﬁl@ﬁﬂ@gﬁ%ﬂbg&i nproved. (d) Exenplary Control (d-1) First

Exenpl ary Control (see FIGS. .and 12) _The fir xenplary control is

targeted for t éa?&ﬂﬁgﬂmﬁ‘ﬁ‘?‘t"é&'émmy § “Fﬂ%ﬁ#qcﬁ%“ﬂggﬁenbodi ment (i.e.,
the indoor unit formed to include, as the detection neans 51, only the

i nfrared sensofhel Bir, quantity Histrdontion onechaaisos W tseries dooiiciente op dleetehsntlie ai r
condi tioni ng node between the tenperature uniform zati on node and the spot
ai r condi duaatityngf amdedisshaagrddothmtuigh ahéd ysscdated edtletut, timashgdadyustingehpramarfce or
absence of a human body (presence or absence of a high tenperature region)

in each ofisttiBBticH 686r qudnfitied #mAnObutldied space. g shewr th FIGS. Gahtbughanad W
As illustrated in the flow charts in FIGS. 11 and 12, first, "autonmatic

tion™.i | i =Yg trol
oper at | Oy i) ARLANGRR ARKARSAAH0 RRIIRO Fohl LY 1o \stHbfidn QludeRe1Ea! r o

(step Sl), e radiation tenperatu of the areas t hrough (4)

(1)
are sequentially detected usin he.infrare ensor s 1 t S2) .
Based on ﬁtearﬁﬁ%vd&eéﬁm\}a e%p?lgf‘% fegions oL e %i‘jﬁlaf%r%uﬁé ﬁ(ﬁfwfé eng 4o tS&Ié% walls
tenperature distribution in the qverall, space {o be ajr-conditione IS
cal cul at giereghgach gatending ciand denggdinal irechon 9{’ She gischarge, duet Bﬂdwﬁ?‘n ach
of the areas (1) through (4) (i.e., a high tenperature region in each area)
i s det er nibutsers(fating e83) othewint hisansverse directidn of the dischaggerdietddh afheospesifignal
for cooling operation or heating operation is inputted, thus allow ng the
ai r comdi danfighrationpfahatpas éfodipeibhtiomsnaedrs dy, Hpér ad Bleowmin FEGEI Aand 6.
operation (step S4). 5 Subsequently, it is determned in step SS whether or

not the pGERIBRFG VRS 28 aRUdRAe PRt WEHQAY Abnkheadbwalls bithe WRARgE Uhct
through (4), and the determ nation result”is enployed as the criterion for

s ehi noyd N6 ARETRG SP e Bl o (AARbEEANTCRDAS 11 Lhn B0H v@d%rtib%ﬁ?qa&%at

al t hough er or n person 1S present in’eac e areas

t hrough (4) is, enplo as the criterion,for sw-tchi th rat.iopal, air
to condi ttlhém W&gﬁg QY ngagng Fd ong 68‘6%&'?@%9' #ﬁ%oﬁ% gy t"ﬁ%’ 8#'“' P ﬁgjear ea
with the presence of a person to all_ the areas (1) through (4). na

nat ur al | ydipigibation shpdterssd , {hareonngstedyq Wﬂﬁﬂr%ﬂﬁ?@#’né” fhﬁ'én@ﬂw&hiaog?&r 28
conditioning node in the other exenplary control. The criterion for the

swi t ch$ ngwhichihdrvemeandpbated byarmotor 29 fequivaling taafrrissagpeehanism 29 recissdaiip| e,
the percentage of the area with the presence of a person to all the areas
i's 1009 .thé%ldi), dn bethnidks A€ty gear@8 ina sidRp dbectidnatherropeithahe iskafpofdent in
each of the areas (1) through (4), the operational air conditioning node is

set to th a}gg@ﬁ{(ﬁ}ibﬁ(ﬁ%mvééﬁrtﬁégﬁ}bpﬁcﬁg}ﬂE2b§tep S6). On the other hand, if
any one of the areas (1) through (4) is without the presence of a person,

e lot ar! o ndtbford Hid 4iP Qi BEFibfiof flech fhidm F0> B Blecti FOMAdEE 1O

node (step Sl _ rmer- case, even | er of people may

vary, at | east person s present in_.each of the areas,(1).thro (W4 ;

t her ef or eNCERAT IO & I FEVIHYiEe loﬁgyél?erm(?@’ﬁg?’ttihgll?l)‘"ﬁ@fp{aﬁﬂgg‘{:’ﬁ%of
the areas (1) through (4), it is preferable that the_tenperatures of the
areas 29 1myshed rwitly the ggar A8care sapvedein enposite fireeionsz cWith dhg Broyement ak theuch
as possible. To the contrary, in the latter case, at |east one of the areas
(1) thropmted(rapks 37.W27 o wppasitet direchomss dine paindd dispribution shifiters diod move t he
area Without the presence of a person is air 39 1 Decenber 2004

condi t i onagtiafiywivhile tdhengihf elicinidtasndlés so as tthdnereaseSomiédreast ke plegmeenate of
people), the air conditioning operation becones .unecononm cal by the air

condi ti onh g, Qbn t\Gard tRAcHMidT he 8BEPELARNEE, tAErcBy REEERNig diMEreadihg tife
concei vabl e that spot air conditioning of only the areas wth the presence

of peopl earieg mﬁq&ﬁ%a&tﬁ%gﬁég%é%%wp vi ewpoi nt of energy 5 conservation.

I n ot her wWords, at  this is an optimum nmet hod for

achieving both_qf the confort of_.air,.conditjoni,ng and en y, conservation.
'f thé> answer eyl opeing grescor P sitinaescludh 14 s SRt B e Al fshie
execution of the tenperature uniform zation node (step S6), and the
operational node of the air flow changing nmeans 52 is fnst determned in
order to uniform ze the roomtenperature. to Specifically, in step S7, the
ratio of air quantities fromthe outlets 4, 4, of the indoor unit Z
(i.e., the ratio of opening areas in the outlets 4, 4, adj usted by the
air quantity distribution nmechanisns 10, 10, ) is calculated, and the




5 currently performed, it is determ ned whether the average tenperature Tm
of all the areas (1) through (4) inside the roomis |ower than, equal to or
hi gher than 23C. It should be noted that the average tenperature is

determ ned by the average of the radiation tenperatures of the areas él)
through (4) detected by the infrared sengdr 15. In this stefecember 2094

determned,that .the | qad. leyel .is hjgh (i.e., if. the average 10 tenperajure
Tm s hi ot Bt Saeciisnn dBctin Rhtoss 2 avintisy 3 £o fb Byt hglhe paret
tenmperature Tmis | ower than 23C during heating operation), the process
goes to aufiswibutien shystess 11, 1d naeh assumea substantiallyatpright pesatieranshrefragttpward
tenperature Ts (step S10). To the contrary, if it is determned that the

| oad | evel thesasbapiat¢d side  walk of the daschargaluce ifhethas vedaciiig ths degpeelof tpootorsidrower
than 26C during cooling operation, or if the average tenperature Tmis
equal to oOfowabd teddtdterlofdie diséhatit duvy 1001 g e Hahd Owhen theGpRhidgessa GOES
to automatic capacity control that is carned out based on a recommendabl e
set tenper ﬁl%l!ﬁé’chl%é dust ﬁ@isﬁ%&ﬂced'ﬂyr 1B air qhaf@y didtAButRIAL mbdanfH PR, Gyhen
capacity control based on the set “tenperaturé Ts, a conparison i s nmade
between thg curr - [ ‘ rafu . .h r r i.n
step 510, s PhAEREe A SRS, e bR st FIPE Bhot sl 'd

| ower than the 20 set .tenperature Ts during.cooli operation, or when the
aver age teﬁf?é fii Borigantll pnsiien o msreate Gioicereref RRRUSER todrtdhs cepier ot
during heating operation, it is determned that air conditioning capacity

i s excessi the digcharggiduct b4 candthe air adfity dhstribgtiansmechanise 1@ avsralhalaced at
capacity is reduced, for exanple, by reducing the nunber of rotations of a
conpr essor aramgbtreamtsidauggione f thendiecharge duot B.i ons of the fan 6 of the indoor
unit Z (step S 13). 25 To the contrary, when the average tenperature Tmis

hi gher 1phan t heAs@drdingh/, bl LRGEAEaRe 2B0¢e-QTHBER botifoufationl WHIER GRO0bpchthg
operation, or when the average tenperature Tmis |ower than the set

tenperat ur g I Hﬂghe{ﬁgé’lhh& PRERShRA; 1.6 while 46 gﬁéﬂtﬂf%f Rafir @isEharge is

condi tioni ng capacity Insufficient. 1n this cas the 1 ndoor unit-Z i1s
controlled. so that its capacity.lsS.Jncrease for exanpl.e, by in asin
the number maeergt stuReRBRAGH set UL BHSER Gt s ey BLEFRY St AP LT O3
rotations of the fa (step S12)., On the other nd, in carrying out. the
AUt omat | ¢ BEEAGLy ol ot 3 o S ol rSran s ) e SR e LU s,
first, a conparison is nmade between the current average tenperature Tm and
t he recommisddess) thesair quantite issensnredTwith certaintyparg) the noisetpipduced syhen\gmedir tshe
average tenperature Tmis equal to or |ower than the recomendabl e set to
t enper as ur gnf $sreducedl g Omothk iotiger dfaad atvhide theospenitenarech e f ave dagiearpe dpar bt iy e
Tmis equal to or higher than the recommendable set tenperature Tss during
heating opefatddone., wWhilk Shel@itity S dihafscidirge BBalice 0dch distriaionthuttsr 11
excessive. In this case, the indoor unit Z1s controlled so that its

Ty _ t
capacity 1§ ;{}%@Fg‘l‘?ﬂ}eéﬁ%sﬁgt L¥e regfon A?ﬁhggﬂ%agéey duéf’fﬁnthtug,eth@\ﬁ?srtlﬂg%écse cguarnl ng

t enperature an theé reconmmen e set terrperat ure

cool ing 15 .operation,. or en_t he .aver t erature .Tm.is,lower th t he
F ecommandall So¥at: % aRisR oLtk el 18EHHEE tne BT RU LA TS asfie 6ldhe
determ ned, that air, conditioning capacity is insufficient. In this case,

t he i ndoorSpPpressedasgpeh ag pessitle 5%5& makes it pesiible o jobtaip fremeadeps( %ff%b%
S12). The above-descri bed operation and automatic capacity control in the
t enper a8 ur Bich@s e preventieatof coandepsatioarin theeyemity @f thecautlet dcandithe preventinn efs
the requirements for the execution of the tenperature uniform zation node
are net. Qortdminatidreof thardilingfsutfbe drsaehe callidich ofia distyprb&bdischarged aif flow i s
determ ned that there exist, anong all the areas (1) through (4), at |east
one or nor@gepto.the areas w thout the presence of people), the process goes
to the execution of the spot air conditioning node 25 (step S14). a2 1
Decerber 2004 At Sould'Be GRAER thiNGhee bhot A dnlanfY BBuITRABAASIRGRM S fched

[ e, he nurnber

to the spot air conditioning no irst, of peopl e present in

each of the areas (1) through (4) .is calculated in ep . <Then, in_order
Lo real i 2CPPRIER ip\ TR, APDBEIEL I B ch R TSRTTHES SPE Lche SPERe dndeds” (n %
through (4) in, accordance with the nunber of_ people present in each 5 of
the ar@as PPEFatans oRfgkhe Air, quandity <hisinbution, gechinigng | 10hd@e s 81 @ caniroligdow
changi ng neans 52 provided in the outlets 4, 4, , each associated with

t he correspondi ng one of the




e

areas (1) through (4), are determ ned. For the area with the presence of
only one person, the ratio of air quantities is-set at "large", and the

| ateral wind direction and |longitudinal wind direction (i.e., the
operational to nodes of the first flaps 12 and the second flaps 13) are
determined so as to direct the di scharg® of conditioned diPe¢eaguceeft
position .of a hunan bpd tep 46)., I additi. f e ar it &k t he
presence %?epﬁngﬂ‘gg/oﬁ?&)ﬁ% eWhi éegé?egalﬁbeoggér%flp Rgeegéha}ap' %%rlllg’ﬁi méﬁbﬁg%n
itself, the ratio of air quantitjes_.is fixed at "spgall” and the | ater

wi nd di r gBeGhaRISEN &0 |ig sgnirellpd by thg ABCTAIERIQeR Fogle H%o{% @lex‘?ﬁi‘% a@ﬁn 7).
15 Furthernore, the area with the presence of a plurality of people nost
needs ai rwliohdvilli o iergriberdi latery basedson deteetion infermasien; frora the gftermenisonsdt i r e
area. Therefore, for this area, the ratio of air quantities is set at
"large"; infraeddetisopds. t o deternm ne each di scharge direction of conditioned
air, the operational nodes of the flaps for changing the lateral w nd
direction are pREMWEER, Al destWb&D abovd) Jedch €aif Rpbafityodishibitide smedhahfit flbaps
for changing 20 the longitudinal wind direction are each determned in

accor dancgolildint BRRRRIGhIA 1t 3%4? LR 8y hadly. 4ol SBpottifly poFiR AL oA theiéor

settings n I'n steps rati o of a gquantities,

| ateral wn irection, and | i.t udinal..wW nd. di recti r p Ust step
510y Neposted bt Blee Foaie d R Al 1 Apingk S AR Go B LFAolS .
unit Z in_ the spot 25 air conditioning.node. Aﬁlzeso in_the spot .air

condi t i ordiregtipm e therdischatggidugt 1 eln #igeion. grhen the area of theroneningds inggepred.o
provide a capacity nore than necessary is undesirable fromthe standpoint
of ensur i sagh eistriytioncshatien/ bt assnmesns position ediaprns do thesassediatad silgeribef)

uni form zati on node. Therefore, if the indoor unit Z provides an excessive
capacii y, disdhardendleo 14 ¥biak t ehsur€ awidebpatng in theaticinitg of dipacinter dfthe duciced,
and if the indoor unit Z provides an insufficient 5 capacity, the indoor

unit Z i sy, hQREEOVISnS6r idits m@? GAGRET Wiirds Sedch QisBAREdN sHRGE I is adthactedt he

indoor unit Zis controlled as follows. First, in step S20, the infrared

o1 S 3R et M e 1

space to LT 48R i oned agarn, a nper at ur e tion and
position of . a hunman.bo in the overall .10 be air- | L] are
Gt er m et 1 opEad iofrped eecth sl ety RRETpdllsn, (O g by ®
in step S22, the load level in the overall space to be air-conditioned Wis
det er mi netnd fumctional i faefurss dhal cash distributions shytier M isgplagsd, atj thej Wpsieamsiiened
whet her the average tenperature Tmof all the areas (é) t hrough (4) inside
t he r a®m iegionoMighe tiiselmrge duatil4t cAna corsgheance.the upigas efeels can h@arqvm%fd as
operation is currently perforned, it is 15 determ ned whether the average

t enper at udcribaddel@l.] the areas (1) through (4) is lower than, equal to or
hi gher than 23C. If it is determned that the load level is high (i.e., if

the average tefpenat #Uaﬁti@*ﬂi'sﬁiﬂﬁit@ﬁ%eéhaﬁ‘i@mzﬂpd%ﬁ hBOUh&ROlD BY 1REiesdatd e Or
if the average tenperature Tmis | ower than 23C during heating operation),

the pr OCCHRRICHRE Sad olna%eo%lieﬁ'leﬁﬁ&?e%i teﬁlb%ﬁﬂﬁén?l sd hl%hgi ds 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




20 carried out based on a set tenperature Ts (step S23). To the contrary,
if it is determned that the load level is low (i.e., if the average
tenperature Tmis equal to or |ower than 26C during cooling operation, or
if the average tenperature Tmis equal to or higher than 23C during heating
operation), the process goes to autonmati @ capacity control1 Deaember 2804i ed
out based gn_a reco ndabl e set _te raturg Tss (step $24). .25 First, in
carrying oﬁ‘( ﬂfen’élogﬁt neeie® %{3%5&7t§$1g2t§ﬁtgf3@‘| f%&?é‘bedo'ﬁ?e{éﬁé in; the spme "aYLR%
Ts, a4 1 Decepber 2004 a conparison is nmade between the current human
body anbi efes¢ ehthe afargmentigned gt quantiy«distribytinaymecheaisms1Q shosmeip HGB3. Wisot hi s
step, when the human body anbient tenperature Tp is equal to or |ower than
the set temptheasingmaitityddistribgtior atdéchapigpellasliown i FIGhEnwhee theireea bbH the
anbi ent tenperature Tp is equal to or higher than the set tenperature Ts
during 5 hemdninigis dpeeatd ahe distritusiof ehated NEd1 ehe astirhie @ PRFitioh @BjabehtG@BRCT t Y
is excessive. In this case, the indoor unit Zis controlled so that its

capacity i%sé&%&@ﬂe(ﬁlﬁcpftﬁéa}schﬁ e HNG 193815 6 ¥nsutEWidd6p M@O%inig/l i ng

anbi ent tenperature Tp Is higher Than the set tenperature Ts during co

operati on, L.en o ur i.s lower than the
ot t erpor & e Y0 b WEPGnRR the SHBLEYbe ROVRFSTL (B AR dar W rha e
condi ti oni ng c? acity.is insufficient. .In.th'hs case, the inﬂ{)or unit Zis
cont r ol | ed? &% Of i oneping s seguced, qagh distrituttion shyttsreld 131%‘:.351 Bt thegsksim;sidihen
a difference between the average tenperature Tmand the set tenperature Ts
is greaterfegwamféhﬁ)‘ﬂlé@i@t&ﬁrdﬂchbg tenperature n C during cooling operation,
or when a difference between the set tenperature Ts and the average

t enperature Tm Tle bb guamtityedistiitanioa mechdaiser k0 rshowh anpBIGatal irelwlef adsihpleg
heating operation, it is deemed that the capacity control is unnecessary,

and t heo prdiegisatiof sidtRr §DWithodnd éndrthérdbNERably pRBtedZs the SpstRatbide fBidn6F

ot her hand, in carrying out the automatic capacity control based on the

d . i i h t
recomendal §iRRhrgk %@Pi@idéﬁﬁ:d%izc%% tgﬁgiefs de>@8i11 'of g%q%gée‘gglfc@ 14N FHfer €N

human 20 body anbi"ent tenperatur e recommen t ehperature
Tss in ste 4. In this,st when th uman body. anbi ent,.t enper atyre Tp
o equar caPoign St 3a T FEve L 6T AR R Bt 45, B kEE P2 hlaeeat oA gt
cool ing operation, or en.the human hody anbi ent tenperature Tp i s equal
to or hi gH@f’&'ﬁ‘H’élﬁe’l“}%é’q\!‘\%c %ﬁﬁ@ﬁ&éﬂﬁp@%&mg@w&%&hﬂvﬁm&waﬂw@t%@éﬁquﬁ y
operation, it is determined that air conditioning capacity is excessive. In
25 this caassume peopifignondigated by the solsinineon| & 8.dor ingreasing teaarge iof ppérgng,
reduced (step S13). 4s 1 Decenber 2004 To the contrary, when the human

body ambi el anethmermtsition, Tplitaedbghthe brdlen likeinr FOGnSefod abliwisgethe area of
tenperature Tss during cooling operation, or when the human body anbi ent

t enper at urgpehingl SAls6Vgfthd B ukily 'B/APIRICABLRANRE] 10 SARH 3 W16 §,SEhdifHend

heating operation, it is determned that air conditioning capacity is

I nsuf fiCi ey of fheldBesing 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.

(I-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




5 case, the indoor unit Zis controlled so that its capacity is increased
(step S12). Furthernore, when a difference between the average tenperature
Tm and the set tenperature Ts is greater than a predeterm ned tenperature
[3 C during cooling operation, or when a difference between_the set
tenperature Ts and the average tenperatu?® Tmis greater thBscember2004
predeterm ped tenperature (3 C.duri heat | eratio it is deened that
o e capstaSt it B AR shiwiraf BIG 20 o Bich it 22 37 Bong o vt e BRI 4 <
returned (step S24.--. step S6). The above-descri bed operati on and

aut omat i ¢ Rlaisatendingplopg the sropmgectonal shane ofghednsiosom hediseharge dpetpldatoed| y
carned out as long as the requirenents for the execution of the spot air
condi t i oni thg disstiergaductniek and B spgparjedSncosuppEstimgshaft $3 Go s tobe §wingalie Gdth 13
and 14) The second exenplary control is targeted for the indoor unit Z
accor di ng tespdcheo tlier sitle entlo @if mendis¢hiarge dudtd éxtetdanrg innthe 1émgitvdthal dirk¢tidnude,
as the detection neans 51, only the infrared sensor 15). In the second

exenpl agy @eRbf.0As shb®n &0 PIG.W, aPI&alifMEE ARG Mbs 1P aropRVRel 3R dle (ﬁkéhargze
condi ti oni ng node between the tenperature uniform zation node and the 20

spot air c hl1.Q0i | S cthi® | i ed- b t her
the | oad I‘gl\i}g:ﬂisﬁq{s Hgbégg%?%(??cspacgﬁ %dgggéﬂ%% @3@%%021%{@%&%1@0&6?? ﬁgﬁ)ﬂlle\é%&ogr}l%l OW.
As illustrated.in.the flow charts in EIGS. 13 d 14, first, 'autopatic
oper at | on- P Eibiiveicin 2V ngati itesion by bietcl ADLPa ety (s BTRETRBTY o
(step SlI'),_and then the radiation tenperatures of the areas %1) t hrough (4)
are sequent{ aterijedyin thercdaimsk viage hnle bami4 that gonmpciscthe dirst flaps 1240 each othegp
S2). Based on the detected values for the areas (1) through (4), 46 1
Decenber 2ibetby bangimgpiilt anglestheiesf.r Theifitsb Aapsnl 2 dxbush ther lateral dizsba@ge dirbation
air-conditioned Wis cal culated, and the position of a human body in each
of theiar eaSar( iy flow disghargd) frioim the, owdleh Y hpiime drifile ahglgs @harigedeaghakr ea)
is determined (step S3). Furthernore, at this tinme, a manipul ati on signal
for cool i ngIARAN & EWheOby HadingNtheRPER 3nbRY iherehddBUiddeHecrédilg BhliRWRE ihe
air 5 conditioning apparatus to performcooling operation or heating
operation ' . . I |

overal | splge%égs? ﬁyﬁ?@%ﬂ%ﬁ%ﬁ@g %%fge? %enéﬁéglgfgg&ggleﬁﬁg&b% eélir]r:l%ﬁsa I on
result is | oyeq,as the criteri for swtghing the operatjonal agir
Condi 1 onihg e [ roPERBiaNT OB Rl o | Bt soBvoR petasshand
space to be air-conditioned Wis determ ned by maki ng a conpari son between
t he aver agédersnfenpepntogetherhy e coreolisydBal | space to be air-conditioned W
and reference tenperature. Furthernore, the average tenperature Tmis

det er mithed by thehmcemtaginatft, ashdescrittidabowr) theaip gnadtity distribfutioh eneghadsm (10)
through (4) detected by the infrared sensor 15. In step S5, when cooling
operation dngl @erfirer fidsh 13 brel Srodiiee rafitie dpsieaihtde tdperayPiRodEsdhargedat uge Tm
is lower than, equal to or higher than 26C, and when heating 15 operation

I's perf or nggltinhdus with e Quib\f Gniied diffing AR MRS f(]EreﬁgP S V\ﬁhﬁtﬁ%’ E?E'tsﬁlﬁltioﬁwer

than, equal to or higher than 23C. To bé nore specific, en |

det er mi ne . aver age .l.enpe T, ' 6C dur|

cool i ng ogie.l%%[%%ugh?qgra\ﬁ\%ng% fi{l%lgg %‘g%hﬁ“ %nmngg {%ﬁgbg[iﬁét g‘@@?&éeaﬁeeﬁ{g’gﬂgg uar"te Tm
i s higher than . 23C duri.ng heat| operation, t progcess of the contraol
Goes Lot HEHRUES FnaHina ahes oLy e Ak Hor B PR IS E B ATSEERoHEme To
the 20 contrary, when it is determ ned that the average tenperature Tmis
equal 2& Gr feARdty distbupier nerehanigmd@o First dlapp d 2 atnidodriving mgebenisms 28, 30 for
determ ned that the average tenperature Tmis equal to or |ower than 23C
duri ng heatrivigg dper edn bo compatiyrprodged gothe region nd thex dischargndwdt 1dhen whizh ai r
conditioning node (step S14). In the former case, the average tenperature
Tmin the sppafl@edtfctithsald mGRed, résanfg i thAhirbarldl sibll-dized indéorlpaheld. peopl e
are present in the space to be air-conditioned W and 1 Decenber 2004

therefore, ther@_c'hge&ngrfqg;l@eed for the uniformzation of the tenperature
of the overall space to be air-conditioned W To the contrary, in the

| atter case, th ver erature i,n.the space o e air-conditioned
Wis Tow i e SofiGrERRs FGERsiena Hbuddh ForRRte behdlio phplPh Havin e
207~ copli ] g5t Wos23edoBl e ich defom by 158 Prbnidia s ottt B0 '




5 conditioning to the surroundi ngs of people than to provide air
conditioning to the overall space to be air-conditioned W After the
operational air conditioning node has been switched to the tenperature

uni form zation node (step S6), first, the operational node_of each_air flow
changing neans 52 is deternmined in ordef?to uniform ze tHeD?%ngrzgodf

tenperature. to.|.n st S/, the ratiag of. air.quantities fr t he, out.l ets 4,
4" ot eBtor S, e g B A ipRhl o D BIGE o ABHto  T oc
4, 4, adj usted by the air quantity_ distrjbution chani s 0, 10, )
i's cal cul'Rpgg lmﬂﬂeaqa?r&sﬂgf»ctfw%@a@raﬂ% ¥|0IHREUQURS an Beper icflge tjhereé%sanﬂz,

12, and the second flaps 13, 13, are each set at "swing". In this
step, thesopglowed; onawingpbe hagingaits tilh angle gncrepsgd sanglp deprepsed contnyqualysif 3
are each set at is "swing" because it is necessary to discharge conditioned
ai r. evenlneceszaey. W der range of the nomfromthe outlets 4, 4, . Based on
each setting nade in step S7, the ratio of air quantities, lateral w nd

di rection, andeidhn@ténidfifpl3 W pevided @ tHeRsctiRedond ISt ©F cuBEER, 3 » - Nat |,
the process goes to the control of the capacity of the indoor unit Z in the

20 ! emmer 3t st FAMK AL G0 SIRAR. AR 15291 L2 4 NErlfidA%or UhingZaiOn oV de

a capacity nore sary Is undesifable fromthe standpoint o

ensuring gn onservation.. .Therefore, if the indoor .unit Z provi an
oxcess yeBane L TEed tEgaYine e NSRS seobgiely GeiBeatatabs AV " <
reduced, and if the indpor unit Z provides an inpgsufficient capacjty, .the

| ndoor _ ribun 219 TeiBed T ee 8 TeRs ogEi S, SaparcpRd RS 13nddescefovided i the
Specifically, the 25 indoor unit Zis controlled as follows. a$ 1
Decenber Qo@4dpdriding qutlets 4,54, det earmicaentciad toteagh sthenmiatinterlocking opsmbers 3% node
of the main unit of the air conditioning apparatus is a cooling node or a
heat i mg r3les « lahd thiescopd Aapsol, IBOe- ¢ aretdhie e bphisimglemder 31hdophe casteargoes
to automatic capacity control that is carried out based on a set

t enper at Usahbwh R FiQ)10, e nicthdiEfop BAVAL NP ARpirdtelN theh@@drd Wapiade13.t he
process 5 goes to autonmatic capacity control ‘that is carried out based on a

recomendabl frodd i IR AL AILIIERCSE, - | kAo paldiay B hiRbISH, 81, the

node of the automati c capa rol’is carried on t

oper ati on node,of the mai nit becau of e faollown sons. -he
average tenpRdls e"f‘f]r’ll%quY E‘g t&‘ﬁ&?@‘”ﬁﬁ?ﬁﬁ’é‘ea\)& -ecsl?ﬁﬂt?‘fwmg]di 3\?1 s hi ghtﬁf’sr? t he
tenperature uniform zation node; therefore, air _conditioning_.is. preferably
10 per f orgods agerrongared orgreh otherothg formg mefhpd.He-JPe mgth fcgiqqgéngﬁ-g | oad
| evel is high. To the contrary, air conditioning is preferably perfornmed at
t he r et onflapsdegitieersistadvatggeons i thatathe stmectireaf ithepdriying mechanismh posimpleeanidoad
level is low. In carrying out the automatic capacity control based on the
set tenpethad theeostfthérsds is zedinapantsibe flaps cads: drbtewdsgrthé siagle\nestan®l. To the

temperature Tmand the set tenperature Ts in
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 Fhe 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




t5 step S10. In this step, when the average tenperature Tmis equal to or

| ower than the set tenperature Ts, it is determned that air conditioning
capacity is excessive. In this case, the indoor unit Zis controlled so
that its capacity is reduced, for exanple, by reducing the nunber of
rotations of a conpressor and reducing t¥#e nunber of rotaf i Raeerdtertd04 an 6

of the indogr unit, Z (step S13)..20 To the contrary, when the avera

Cemper at uPB0 pHERS aPynd Bttt et citistoch o T 674 forted S AR « hat
air conditioning capacity is insu~cient. In this case, the indoor unit Zis
control | ed'ff‘s‘équ%’o{? mdpner@éb%:cmdysqparate&b r decoading tothisspeniional opfignratiensthag
the nunber of rotations of a conpressor and increasing the nunber of

r ot at i ons cbératteasticano® afrsfleyws Stitharged fymtthe @ttletsr 4hdnd, * isncamibe ymmytayt
the automatic capacity control based on the 49 1 Decenber 2004
recommendabhigolisl, foergampleynveithi She alr geantita digribaidns aechanismsdopaihieierist he
current average tenperature Tm and the recommendabl e set tenperature Tss in

step SLL. ofbaydifSmpHAAAIGe LBHRSH 8f Hf ConbiMdrin@iiiinete) Bhsdi AR Lhan the

recomrendabl e set tenperature Tss, it Is determned That air conditioning

capacity is ex I i t i VoY A N5 Gl SO
that its capacﬁﬁ%ssfé&rdeé &gg@aﬁgﬁ’g‘%?@fﬁsalfglgglﬁ{etyc%(l)%&anroélh%gnS ﬁgloa@gsrt age
tenmperature Tmis,|l ower thap the recommendall e set tenperature_ Ts it.is
ot ot m nod 2P 258 FEEHh AP D A SRR Jisn et rachEnER T0 Al it daps 1.
the indoor unit Zis controlled so that its capacity is increased (step
S12). The apsosiateddwdtr the desnsgyaopdets gnd. aut oree ifermedpsec thay thwhaveoppareble he
tenperature to uniform zation node are repeatedly earned out as long as the
requi r ememdepémdentlieandxseparatedy) whild He seeopdflapsidd assodidedivatt ihenrespatéivar e
met. On the other hand, if the spot air conditioning node has been sel ected
in step Soutlétbel, @ ©66SHe PPeratddopethert X 864tk-diAP 1O Tthik dPersfiohal Tohfig@aded,ithel ng
node (step S14). After the operational air conditioning node has been

swi tched {RahhgrisiRRlfir ol AR 'gtea @k e TRAEs 4f it Ste cah bR NGRS/ cd?lftroﬁg@pl e

present in each of the areas (1) through (4) 1s calculated in step S15. In

(1)t hr oudh s At heoRR s Rplea Ol BES A a% 7Tl od BnBRERS
Changi ng MMM GecEanb Bealicth in M B9 dir R slcbotion mogeamisses bR e At

t he correspondi ng one of the areas 20 (1) through (4), are determ ned. For

t he area Waphl? peovidedsa ikeasseciatad pudsiedpbroorre opaated togsthsr, far exampletthe i es
is set at "large", and the lateral wind direction and | ongitudinal w nd

di r ectison comfat of siheomjidomng enbénengydesserdvatidrecahni teamprdvedsantizhesebontidlapecond
flaps 13) are determned so as to direct the discharge of conditioned air

toward tha3pesidienrefidal i buliedyd, (45 top df) be dhvémbRrAdifigle @riviny sdubee. ar ea
wi t hout the presence of a person, since this area does not so 1 Decenber

2004 need ngli £ 4R i f i ' apyidlesed grfd at
"smal | " ar@h{eﬁ%‘a’l Qajétgélgﬁrgm&# &3@%58% I %ﬁe%ﬁgé ?%c%éfl?l L? Fggd i]%\’,i nd 3fér gggéﬁéﬁ?ar e

both fi Xe%ep(a%tg%ﬁ%gg)sburces, for example, the number of the driving sources to be provided is

-
-

reduced, and the cost and structural complexity thereof can be accordingly reduced. That
20  is, the improvement in the comfort of air conditioning and energy conservation, and the
promotion of cost reduction of the air conditioning apparatus are both achieved.
(I-e) Configuration of Infrared Sensor 15
The infrared sensor 15 is equivalent to “detection means 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



Furthernore, the area with the presence of a plurality of people nost needs
air conditioning and requires uniformair conditioning of the entire area.
Therefore, for this 5 area, the ratio of air quantities is set at "large".
Besi des, to determ ne each discharge direction of conditioned air, the
operational nodes of the flaps for chang?hg the |ateral wilddeeameer2Q0dt are
each set at ."'sw ng" nd.t he opetatio nodes .of t £l aps .f.or, chanting

t he | ongi tlﬂ%}fi%\ﬁm gﬁ’%?&i‘}l‘é"g?ftoﬁ épéceeg’glﬁe &gfcé’Pﬂ]i%ﬁE%‘{]i%K éﬁ(gﬁfidﬁn@g ‘%i“{rﬁﬂt he
position of a human body (step S18). 10 Based on the settings nade in steps
S16 t hr oudhtesys the detected tegngratyge to dhe pentiqlles 18 |ag agiogm trmpgralirecand eytputsng

| ongitudinal wind direction are adjusted (step S19). Next, the process goes
to the corinfoginatién oher bigharadiagionftemheraiunel oegionité thezcomrallee 18past indpnmation
conditioning node. Also in the spot air conditioning node, to require the

i ndoor unidonderhingpthevpadtion efipdninian bodye (Thanconaolss &8 yutilized) debes ipicdeh &ff r om
t he standpoi nt of ensuring 15 energy conservation, as in the

above- des Ghidp@atidCAPRERE R cotittdIRidihé alr (i Meging akhssgre, if the indoor
unit Z provides an excessive capacity, the indoor unit Zis controlled so
that its capaci i , j T i.ndo id . .des_ an

i nsufficient ca}%%/t(S:iln%%ir/r,E %?%gélghég%g %n%t%qg%gc%hf#g# é%p}s%ér? qéﬁa q? so%gop%ci ty
is increased. Fugt hernore,. if tLHe.s ates of_ t.he excessive éﬁpa ity an1d

i nsuf i ci GRMERPLAT QML BERP % the dN49PE #8RE Fniiffe L HTEMNRS TR RagS! 2
negligible to carry out control, the process of the control is returned

wi t hout cdpsaiedRetween aypofdthe fur ppening ¢fdhe owleied 4, e ar o thisgase, cerdinggo
steps are perforned. First, in step S20, the infrared sensor 15 carries out
det ect i on tho prasentherolfodimenta tleamifatdd sdmsautH i douofedithahs pave tia abscanning
air-conditioned Wagain; and the tenperature distribution and human body
posi ti an imedhBRis@VED,ahhs efbliag tthe B&nding- aRnddtédtidnast BYIR empetaairsiineat the
based on pieces of the detected information (step 21). 5t 1 Decenber 2004
Next, in &R imdde thkhEorh fth the\iSe of Mis a1 WitFaRld schBGRCS. LIPsiRfld be noted that

air-conditioned Wis determned. To be nore specific, if cooling operation

is curren far AL S fy 1] t e Tm
of ol nandsBhing R mih 20% 45k BENAE R IR ISR SR A ERREREL 41T O
hi gher than 26C.. On the other, hand, if .heating o tion is 5 cu nt.l

perf or med Moy RERhQILOBRL e AEle hhdniEed Seeot LB R 3Pvand TiPT 22 Favipe
range of 18C to 23C or lower than 18C. If it is determned that the |oad

|l evel is Iivgtiqal skaft, apd aflpws thedpfawdsensos d Ao e sypported Bydhe casingh withche
during cooling operation, or if the average tenperature Tmis |ower than
18C duti ngnfigead senyonpemaeitahinio 4 fensErooassmgdobes] % prowikied mthe ¢ndoap patiel 2.
control that is |0 carried out based on a set tenperature Ts (step S23). To

the contrary, ith thik ehfbodhicdit, Guitalle tihiefhe tiffartd achsbe¥®ls, ifer dxamipld, agensdrfoft he
average tenperature Tmis equal to or |ower than 26C during cooling

oper ati onthOfypkfin Wity SheR%IRER S AlovidRd I8 chy bt dR& AR aQlmiliCark® 0f 2C

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

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




during heating operation), the process goes to automatic capacity control
that is carried out based on a reconmendabl e set tenperature Tss (step
S24). 15 First, in carrying out the automatic capacity control based on the
set tenperature Ts, a conparison is nade between the current human bod

anbi ent tenperature Tp and the set tenpetture Ts in steplgrecember 20

step, when the hu body . apbi ent erature Tp ig.equal to.or_ |ower than
The ser 't npaigni W sege i g Fis] RS, BE shhsas L Sudagisa iR dhienony
anbi ent tgfnperatur% Tp is equal tq, or_ higher than the set tenperature Ts 20
during hedPWhireshy dimogah (Pralong wdial dirpetions prith respact totheiindentiuni £ apdeatt y
is excessive. In this case, the indoor unit Zis controlled so that its
capaci ty ithe preasiClodhiosgl f4)Se pachTassediated wiithrthe positisreof thkeotrespandingdpne of

anbi ent tenperature Tp is higher than the set tenperature Ts during cooling
oper at i on,thooutidied, 4,he «[{sserIGh2tly Thelradintion RMmperatird afd Kimas bbdy\pssitidiparet he
set tenperature Ts during heating operation, it is determned that air 25

condi t i PNidRebcARAEatY of thel a‘i‘é&éf(fl)beﬁi.r&%r (45,%Hhﬁé1 fcriatibh QeleBEAGh ehdH &f thel S
controlled so that its sz 1 cenber 2004 capacity is increased (step

S12). Furthelk tﬁmu\gﬁzm)l ig Og&éggéwﬁgﬁﬁg&%ﬂ%t he average tenperature Tm and

the set tenperature edet erm ned tenperature a C
during cooling er.at i r when a difference between the set tenperature
Ts and the aver(g'g)eé?lgﬁ’g%régure Tmis 5 greater than a predetenvned
tenperature a C during heating operation, it is deemed that the capacity
control is unnesedessribed abaye: the gongelersl & eontreds, basedr @) thesnfsmation detested p
S23 step S6). On the other hand, in carrying out the automatic capacity
control bdydhe orfrardtesensrdifnthedpbtatioseef the ajpeuantity distdmytioa noevhpzismslen first
made between the current human 1o body anbient tenperature Tp and the

r ecommumnddhibe 13 ahd segaaa fRipu3ecohsstutiig Sieafir fiew chhipib@ hitafid SPwhiib essotagnfuman
body anbient tenperature Tp is equal to or |lower than the recommendabl e set

tenper at Urige E5sstifitiroNelemBt with SRET SthbOMnd BmiRGRodsh chER bub A ANDF SR

tenperature Tp iIs equal or higher than the recommendabl e set tenperature

Tss duri ngoeabhRg AREL'd Bnpdibeal SoLE LIRS L B aif b fORTRL AN Alhing

capacity I'S exces I'S Ccase, ndoor uni

that its capaci i.s redyced tep. S13)...To. the contrary, when the human
body arbi APl PG o aralor i coniish ingdr cB08K FraraEl Bhoet
tenperature Ts during cooling operation, or when the human body anbi ent

t enper at ur e Tp Haw | thaegontraer dR ecardeso et soriprle wilbtber dessaibed (n eSumamatyr byg
heating operation, it is determned that air conditioning capacity is

i nsuf fisci emviding sevdirsl &empésye conthels,i snbisequent o theZfollowingndescitiptésh madd stuti t s
capacity is increased (step S12). Furthernore, when a difference between
the aver agsetaRRaitdithent blaaal} cohditisfing apparatus.

II : 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 terhperature and humidity sensor 16

25  asthe detection means 51, since the indoor unit Z of the first embodiment is provided with
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tenperature Ts is greater than a predeterm ned tenperature (3 C during
cooling operation, or when a difference between the set tenperature Ts and
the average tenperature Tmis greater than a predeterm ned tenperature R C
during heating operation, it is deenmed that 25 the capacity control_is
unnecessary, and the process of the cont¥ol is returned (3tRgsegmer2004 53 1
Decenber 2004 stefF gﬂ' Thﬁa vg-tdﬁscri bed .operati on and autonmatic

capaci ty QORtPEIATSY s b} asify delg tﬁ“tffl‘aﬂ?ﬁﬁg' node are repeatedly carried
out as long as _the requirements_for the_execution of the s_é)jot air

condi ti oni ng mdereders. rily. the copfighration phthedempriatye ephbppidips sensey Hsand 5
and 16) The third exenplary control is targeted for the indoor unit Z

accor di ng the an‘ﬁregq‘nilmtrebm%m st sepsorewill tbihedésnabrst beloit, dndr thedaprsopmate ude,
as the detection neans 51, only the in&ared sensor 15). In the third

exenpl ar y desiptiohs inbihs ifizst! dnyhodithent aditithieakfepaneed asvidrahie otheptorfiparajoas ahd onal
air conditioning node between the tenperature uniform zation node and to
the spat airan 4.1 RNYhBAIdNRARtEE Ak IR @b Gtatihy nfctibehLehod inbReRy] 304md be
presence or absence of a hunman body (i.e., the presence or absence of a
hi gh tenp : | i e ar : to
beai - condl ernsd’ radintetbaf@bkchibed Bnd (PaBmbollM Bl ooty GRRER' P,
third exe ar ontrol, the.contr Ver e switching of the stabilized
oper at i ong&mfp}/e@?fﬁ?ﬁt‘frﬁaﬁh?ée génﬂ(}g'e':ﬂdtzgd by causing a delay in the
control 15 over the switching of the operational air conditioning npde. As
“Ulustrated i nleiies 7IdoaF BR of fhe Frpess empbodiment @s shpwain FigSt §rindi 4 the
operation"” is selected as an operation node after the start of the control
(step SI) )nfared tshnor thdeisr prdvided ont & eegden af uhe sndvfor tpanela? dasat¢dl betweentber (4)
are sequentially detected using the infrared sensors 15, 15, (step S2).
Based wn bhenifigd 6f tvesl of aheiotldtod, #he < af end if donfiguraiu@hal(cdy scadirigh®ith the
tenperature distribution in the overall space to be air-conditioned Wis

cal cul at edearditfh thb&haRR& 10. On He AnGHARD, (ROHYed tonPaaRre hind AEmAKGASndH 16
through (4) (i.e., a high tenperature region in éach area) is determ ned

(step S3). at ..t hi | e, Nl ti SJ C i
oper at i on 5 PRuIdEl By dirSplt FionBral AL B R ot 2300, b el
condi tioning .apparatus to perform copling.operatjon_or heating operation
(step S4) comn Siglanke, apry glong (e Peggberalreiden and, ko feseelye tHiperire, gpd 5
predet erm ned period of 54 1 Decenber 2004 tine has el apsed after the
start of hHEIHPeASs6gire pravidedindoist e pgduel thaiterapsrayroand hemishiy,sgpsehal
air conditioning node. If the answer is NOin this step, the operational

ai r condi flbphd.ny - roid essacidtediedihathe | oprrsspondingt ére 0B theeoudlets 4, dnt oy @ndasi on
node (step S7) without determ ning the selection of the operational air
condi ti oniaf@ciamdewitiR i @rfesporeaipdbd ¢ihe Gurare9 1) Mrughl (%) PRt herdivided ast he
tenperature uniform zation node until the predeterm ned period of tinme has

el apsed. i §RERAMER tor the} idffed 155 Therforelthe ?eaang%la Huhilif¢

sel ection of the operational air conditioning node In step S6. In this

manner, t Q ional, air ndi tioQnjin ts f] t r re
i or i 2 SeE T6de § ot G PERaTIRR TP ED: bosr 1 o ehbeut BERELA S,
the start of the 10 operation or th revi ous .switching, of the operatjonal
air condi {18 #5 Gpatt c%Feﬂ‘?Pr?&‘k}rF? I3 BRKER gpto %F“IE‘V\?%E’HP Adegrnt g,he
initial or next operational air conditioning node is carried out after the
st abi 130z aspasa befonging to pae af thearess (DHbroggh (Pondi ti oni ng apparatus itsel f, or
after the stabilization of the operational change of each air flow changing
means 52 per f oioasequantsyi the Hnfraret heenspelfdewotal thei mdiabord it¢mperatuge andighe
Consequently, the reliability of the 15 control is ensured, and thus the
confort oOhumah b6@NHbdilieinGhcR of SRl (CPIMSAIHAl) ONtht Spaddens B¥ att-dtntiftiolbE h
nore certainty. Next, in step S6, it is determ ned whether or not the

presence §f, gnd'HEPRnpeurk Snd SheRlRy stidoRPEE efh 4&6ctAhERakel dir 1BRALré 4) -

and the determnation result is enp oyeg as the crlterlona]$or SW ?Chl ng the

campl ary CorspepfiRE T 2k PepSRitire A or apRORleaSoiRt kel [ ckfbebi T of e
(1) LS TS S Sty o o b Bl s

percentage of the area with the presence of a person to all the areas (1)
through (4) may naturally be enployed as the criterion for swtching the
operational air conditioning node. 25 The criterion for the switching in
this exenplary control is nerely an exanple (in this 5s 1 Decenber 2004
exanpl e, the percentage of the area with the presence of a person to al
the areas is 100%. If it is determined in step S6 that a person is

N Y o o - D .




node is set to the spot air conditioning node (step S115). In the forner
case, even if the nunber of people may vary, at |east a person is present
in each of the areas ( 1 ) through (4). Therefore, in order to ensure the
confort of air conditioning in each of the areas (1) through (4), it is
preferable that the tenperatures of to t3e areas: (1) throlecembeni200dach

The Fat of douamh S ED LR e fodeuth ey B W Pl sy SR REhIns o

presence of a person. Therefore, if the area w fhout the presence of a
person i sraigtionotemperagie fnd hupannbedypasitingy inggagh of the areas (hethipughs(Ahia® t he
presence of people), the air conditioning operation beconmes uneconom cal by
the air cdetgcted onlyrhy the infrasedisepaoniis hout 15 the presence of a person. Thus,
it is conceivable that spot air conditioning of only the areas with the
presence of pedphddition,iDihe derdvhid REABUH it configup&l 1oiigyipdd the infared e&gyr 15
conservation. In other words, it is conceivable that this is an optinum

met hod sf obn REdRh RS DRAtHnRfit) BE1sEPTE 85 in B RidentaRBbdiiRRY, Bk AMEwWINERRY

&
conservation. If the answer is YES in step £ t he process of the control

goes to tanrggggf@l%is%ggeuggoé%gabﬁqper ature uni form zation node (step S7),

and t he ope ronal e alr flow changing neans 52 is first

deternvned in ord to uniform ze the rqom.t erature. I.n st S8, t
fatio of air qUACKEUSass MinfREd sesos 18 apd the terpepptingiand husiciy Shnser

(i.e., the ratio of opening areas in the outlets 4, 4 adj usted by the
ai r quant Reeyalipvesd 1) garry pubsespaetivenfingtions @nd thg intsaredh senson Lddeteete i
operational nodes of the first 25 flaps 12, 12, and the second flaps 13,
13, ar bummax fbodgtpoaitiohswhibg) 'the tempekdtsresameiphurnisity seaéorll ®eletentseimtake Oxdr
operational nodes of all the first flaps 12 and second flaps 13 are each
set atip" svinfjerathRc auRordihg lothiRGBESS fHeVinfrfred k&A1 TRl aﬂgidew:eﬂmbﬁ bedenl y
to a wider range of the roomfromthe outlets 4, 4, Based on each setting
made in Shgsf?tiéipth&ﬂéﬁ)ré,a&s! Qnardll Wit YRO EAde! Wifere 'hﬁﬁﬁﬁ%hgﬂpﬁﬁi{iﬁn%a%&&ih@éh and

| ongi t udi wnd directionare adjusted (step S9). e process goes

to the co ol .of th apacit f the indoor Lt.Z 1n e t fur

uni o 5 SrTeTeeats rGR BRGH R e pleb O Hiiied, g s SEBSREL IR
nore than necessary i s undesirable firomthe standpoint of ensuring energy
Conser var PO SrAGE coebl e gm GRiBBIP IR BosorpRgUL bt the agieoBEe: Rued
capacity, the indoor unit Zis to controlled so that its capacity is
reduced, agrirdcy candeicpsised inudatectingerapsrawee diptributien fusidedhe raoap by detgcting,e

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

Speci fiscalrtake dihempeddore with thetempermant and henhidity fenbdraMsthatisrlets, exphmsiveoad

| evel in the overall space to be air-conditioned Wis determned in step
S10. To behaiOhe iRl fdefisor WEN DRROl ) By RREKEE iefBcti 6f thesd Bttty tRierisagemed, it
is 15 determ ned whet her the average tenperature Tmof all the areas (1)
through (4dvanPgkd® {hhBat 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,




roomis |ower than, equal to or higher than 26C, and when heating operation
is currently perforned, it is determ ned whether the average tenperature Tm
of all the areas (1) through (4) is |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 oB3the areas (1) 2d Peeeyngar 2094
detected by t i.nfrared sensqr  15. In this step, if it is determ ned_that
the | oad ‘BB%%&E%L@W i the Tadiption fsEpSTABIS ‘?ﬂ@ﬁlﬁ‘e?létt?ﬂlléﬂfﬁfmfi 0 ook It han
26C during cooling operation, or if the average tenperature Tmis | ower

t han 23C shopldy mded thatthinsecend wape istamployeddn adoyde examplanyicontiol deserapdci t y
control that is carried out based on a set tenperature Ts (step S11). To
the contrigglyw. if it is 25 determned that the load level is low (i.e., if
the average tenperature Tmis equal to or 1 Decenber 2004 | ower than 26C

during cool i ngitQpBHRL AISE beHotéd tHah e MBER GnpRARRS Ald! hemidiy SenSSHdalé h@ OF
hi gher than 23C during heating operation), the process goes to autonatic

capacify S0 ?ﬁét&gl% oléqe})cqaih@lmf& Qi e%ﬁ&&&?b&aﬁ%@%&@hﬁh@ Ghmber of

t enper at SS (s , In carrying out the automatic capacCity

control based on the s t exper at ur S, 5 a.conparis | S de twe t he
current 0B BReTR LR ENE bR R 1840 DedrPufREpapls dinhs, Rtapioiet |
this step, when the average tenperature Tmis equal to or | ower thgn %he
set t enpehaugicstionstaggst range and thusdmpprviea deisptiongecypiey Therefore the gumber o
tenperature Tmis equal to or higher than the set tenperature Ts during
heat i ng othetempeyatnrd andi mmuidity serisnrsdl & todte papyidedbmal tbie approgristehaisicrepsgdsor
excessive. In this case, the indoor unit Zis controlled so that its io
capaci ty dezrdagelldfidacdotdane awfith ethebyequiredi cdergetiohe acoundegr dForr ekatiplensanof a
conpressor and reducing the nunber of rotations of the fan 6 of the indoor

uni t £p ( S{rBRosmdt)in Wiich Bfie fetiifelAhré andHRhidiBe N6 AOR JréWREd firWath dMHteS
hi gher than Fhe set tenperature Ts during cooling operation, or when the

average tGnRer Al4inG T Sish Bpﬁg?w&Eﬁnw&giscf%&e&e%fmﬁmwsﬁfJ;_Setagy5%nﬁ, R6RL1 ng

operation, 1TU I's’determ ned arr con roning I's capaci 'S
insufficieot. | is case, the indqor unit Zis controlled so that its
capacity ﬁgﬂFﬂﬁabggéﬂﬁg?ﬁﬁe%&&ﬂ%iﬂ? by increasing the number of rotations
of a conpressor and increasing the nunber of rotations of the fan 6 (step
S13). On the oBefideshimehe praseahemppdignest;icach deroppraheg mmd hupklity: sensas i i)
based on the recomendabl e set tenperature Tss, first, a conparison is mde
bet ween tprevided ierbe 20ctamegriy 8 (-enmpstataur of Tm fiter $he Thiscisnesaigbiveh swt
tenperature Tss' in step S12. In this step, when the average tenperature Tm

i's equal drtangememv@ioidshRRelindeoff &F Gitake dRlib@peaturéscraesdbytiee pasaghuof g
cool ing operation, or when the average tenperature Tmis equal to or higher

than the i&%{%ﬁ%%ﬁ etmfe?@%attﬁﬁsep%ém@%é RetelRRbHGD oPREL Rdthhshipt 1S

det erm ne at alr conditioning capacity Is excessive. 1n this case, the

Eﬂdih’ he &E%%%ﬂhi @eiﬁéw“’%ﬁgg 'Ed? ) % *fh%gﬁae%nﬁéain%@d{@%%%fgtlﬁfLﬁ gy
[ 1 ) Tss. i I i i on,
o:gmﬁgntH%g“%9gﬁé§g8gg§33%%bg?gg%ﬁiﬁ wﬁ%at ggﬂgﬁfFﬂgﬁﬁggﬁﬁﬁ%ﬂéggFgegg%tIOn

tenperature Tss during heating operation, it is determned that_air

condi t i onfiktey Tispardlt gnd thejinBugnre of daveling pffiafiintake ais temprrauprsds slighti each | s
controlled so that its capacity is increased 5 (step S13). The
abovez2desenmipbmtire pad htunotityasedsca 1bonst beprovjdad doynstrmany off the filteh®, ¢ gngemat ur e
uni form zation node are repeatedly carried out as long as the requirenents

for the exa&Wurate 6f thtbell beuaer.at ure uni form zation node are net. On the
other hand, if the answer is NOin step S6 (i.e., if it is determ ned that

there 10 exi sty fpRBrettle deféetigh Bfand 31 id BEADBsihd he BinpbRaRé aff Rulfdifyor e

of the areas w thout the presence of people)) the” process goes to th
execution of the spot air c iLloni ) . @ .
oper at i ontehoo {8 ogfE reRt Pt B LB e bR e iy Y i ke

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



conditioning node, first, the nunber of people present in each of the areas
(1) through (4) 15 is calculated in step S16. Then, in order to realize
the opti mum spot air conditioning for each of the areas (1) through (4) in
accordance with the nunber of people present in each of the areas (1)
through (4), the required operational no#es of the air fl édDetemiger200%ans

52 provid i I 4. .4 each_associated with the correspondi ng
one of thgg}';l1 %g@%f? u#h?‘@%&hh’(ﬁf,deé‘?cée‘ﬁé?%@nﬁ%d?a‘gés calculatpd hased ou tthist he
presence of ogllyvac}r}%e igerson, the ratio of air quantities is set at "large",
and the Ié]leg"f’ pr- GeiaTe, deRsrdingon theorﬁgmdddﬂmuom agdurdey, ectemperagure esensoir he
operational nodes of the first flaps 12 and the second flaps 13) are
det er ni nedlaydeqyoviged instaad of the temperhtrgendiumiditgisérisontél ai r toward t he
position of a human body (step 17). In addition, for the area wthout the
presence of a pethooph tiss deeriptions offRtotHoesorRAuRE PR Rifhr 'I{e,i il B?
itself, the ratio of air quantities is fixed at "small" "and th atera

59 1 Dacewhgfted G indobe uit 2 eF i I j i WM directio bot h
fixed (step Sl%). Furt her m)rg,?Iﬂéwhse&gﬁ%gﬁ%g?%%hE&%r]}é@slgﬁ%se{hgfco Sﬁffragfiafy of
peopl e noghovAesOSIRYr conditioning and requires uniformair conditioning of
the entire area. Therefore, for this area, the ratio of air quantities is

set at "large"., ln.addit.io determ ne each discharge 5 direction of
condi ti oned ai fa‘,cc& e e‘Path’ ﬁ@?w‘ﬁﬁdég“’&ge {CABITeHeR I8 ¢aspies: RahepmEpl (il be

| at eral w,nd 9"54 ectjon are each set at "swing", and the operational nodes
of the fI4PEiPet I kskdl iogethre Witnan cxemplaty wpweoldlargstdi fr the eindarhunit Z
determ ned in _accordance with the position of a human body (step S19).
Based on #ferdieg tq Rigsfimeetebidimentepd Stthetrhorepghetehlaryhontrol ia?e@d‘d i fthe
gquantities, 10 lateral wind direction, and |ongitudinal wind direction are

adj ustled indoepus pccdding to tHeaepsmicRSIRAaR WD behRowRRGTRE iPflehile capacity
of the indoor unit Z in the spot air conditioning node. Also In the spot

air conditioning node, to require the indoor unit Z to provide a capacity
nore than necessary is undesirable fromthe standpoint of ensuring energy

conservation, ﬁnggeﬁd@%p,a@ crhbed. t enperat ure. unj f orm zation node. 15
Therefore, if the 1ndoo u(ﬁ} 1§?%?%Q$r§it§oné$§%aé§@wg@@&gg %h? t he indoor
unit Z is contxolled , so that . capacjty js. reduced, and if the indoor
unit Z provi defsfP%ht%F H_S?EPPF‘B? i ?’EgvﬁEia{J??/t_dﬂwéaﬂCnﬁﬂyswtﬁrﬁaar@ng Hegontrolof ed
so t hat |th§&@apam,téﬁalnﬁ i ncreased. Specifically, the indoor unit Zis
control | opp b frand putdoor upi (not skovep by thereoritrollent®d sensor 15 car nes
out detection for each of the areas zo (1) through (4) of the space to be

ai r- cbhdi t i ond@) Yreagisitting rfipath® heehipaamiditionedMét r i buti on and human body
position in the overall space to be air-conditioned Ware detenvned based

on pieces of tlhwadetretsidr efmiontedchibed 516, &23nowit FIC R15HRAYI3insldI
| oad level in the overall space to be air-conditioned Wis etgrm ned.

S b b L e O L G T o ™
i nside t I(?) @i%ﬂéhs(tl) 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




so 1 Decenber 2004 | ower than, equal to or higher than 26C, and if heating
operation is currently perforned, it is determ ned whether the average
tenperature Tmof all the areas (1) through (4) is lower than, equal to or
hi gher than 23C. If it is deternvned that the load level is high (i.e., if
the average tenperature Tmis 5 higher Bhan 26C during cobPesgmbee2804on,

or if the : SHPA Imis lo t.han 23C. during heating

oper at i onii@éﬁlgg%r %cess%ﬁ%@%ﬁ%%sgﬁf}aﬁ F@l"@fﬁqt EISI' iRHIG che i ed
out based_on.a sgt.te rgtyre Ts (step S24), To the contrary, if it is

det er ni neagﬁ%}(’ ﬁé‘“?’g-ggmﬁ&tib?» HQW?Q ofca highstemperaiiye regien)t isrmach af thee Tm
is equal to or |ower than 26C during cooling operation, or if the average

t enper at uftEasTil) throwugh () of hespass tgibermindraditippal Moistietéctegl yetht infearepesrasi on) |,
the process goes to automatic capacity control that is carried out based on
a reconmmehdapil és wdecte@ peachiconteolTss (step S25). First, in carrying out the
automatic capacity control based on the set tenperature Ts, a conparison is

nmade between thgheuld beRbtedURBRIhOEY stity Riot LiRIREAL & J]Eg%‘;}%a#gl e e

tenperature Ts in step S24. In this step, when the human ent

Lonper at viiecditidénddWas RliddadnR tnk IR ard 0 1) el o ) LSRRI B 1

cool i ng operation, or when the human bo ual

to or hi | ot erature Ts during heating operation, it is
det er ni ne %%?tﬂlgé;fl{rr}&g%%ﬁ%ﬁdgw H’&ycbfp(§35d?9 “iﬂg eéé’éé%%‘? &@. thF‘gr'glht{& by furher; he

i ndoor unj.t..Z is controlled so that its capacity is reduced (step S14). To
the contr W}n&mﬁ o?ﬁlée Wﬁ%ﬂﬁgga‘}gha%ﬁiaéﬁho% 24 repamplehi Alwughan t he
20 set tenperature Ts during cooling operation, or when the human body

anbi ent tBFFSaTeN the mumbes of &Measfﬂlabbh@lqeminmpmnabh rcostTincidagel might dat i ng
operation, it is determned that air conditioning capacity is insufficient.
In thi® cagsed duedo ithedincreasenintheZmimber @ sémbisand thdintRade intthe gkity of fhe

i ncreased (step S13). Furthernore, when a difference between the average

t enper at wotrdNdyateth, B efhplé SthbRIRIE) ik WufbLs of theliEBA '
pr edet ernvned tenperature % C during cool i ngoopgr a?iﬁoﬁ?yw%?p%p%%agn%%r

2004 or vgehdngdbd gﬂeﬁgg&ﬁagﬁﬁ;&t&gg@gcﬁqﬁrﬁgperature Ts and the average

tenperature Tmis greater n"a pre d tenperature a C during

heati ng oper atg i.5: 1.8 degned..t hat e capacity control is unnecessary,
and the pr ocesds) g})eljtah%ﬁaiéﬁfég? Ifiguipg, ed (step S24 step S'n. 5 On the

ot her hand, in carrying out the autgmatic capacity control based on the

r ecomendabl e B&R°h SifgIany gratraldescribed belosy, inn eperatonal @i conditieningmhededsr r ent
human body anbjent tenperature Tp and the recommendabl e set tenperature Tss
in st®p 3pwmatigaliy swisched, beivesent Hemperatre buniforarittiont re&tepemdt wpet Tairi S
equal to or lower than the recommendabl e set tenperature Tss during cooling
oper at i ogpnditiomhgmddee hunan body 1o anbient tenperature Tp is equal to or
hi gher than the recomendabl e set tenperature Tss during heating operation,
it is detern Spdeifibally, ahé téRiatO hfSmBARRG! f¥dd TBHCES Th ¥ ifidlifg Case
the indoor unit Zis ycontrol ed so tlhat its capaci%%éi?%ﬁcéﬂé@el%g S14).
To the copdeanYwhithahe & M=l [ tenperature Tp..i.s hjgher than
the recommendabl e setetgemn%%r atur@o%s urol%ﬁ%e SBHEi Ry eoﬁlé'rcaﬁ‘ihBHI}edon%n t he
human body. . ient tenperature Tp is |ower than, the recommendabl e set

t enper at ﬂ%{ggﬁélgg%)%sr peh ?FZ-&SF%- oﬁ’@Pgﬁ tgﬂ: a \Aﬁ’oi“gl lﬁeﬁiér 73 thgareasnkl) drpugh
conditiogjanag capacity js insuffcient. In this case, the indoor unit Zis
cont r¥8I | BCIYA N PRBDEr Rl pepPly Present(d e thecaregssil b hraigh) (4) Brer simélaniorieat when
a difference between the average tenperature Tmand the set tenperature Ts
i s great &adresuiting ffemdediation nead froaripemant body), [and Ehedarea (19 and etdan(y) apeaét i on,
zo or when a difference between the set tenperature Ts and the average

t enper at exposddrtd 8 cpneidérabletrhdintion At (Rhekatingeforh QIHRSIAEHEES tHesC a4 iRth
heati ng operation, it is deemed that the capacity control is unnecessary,

and the hiveCestnddw i@ coRdHied aBeH RIIORTefiShein WA case Slafgd cﬁ@ntity of

L€

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

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




The above-described operation and automatic capacity control in the spot
air 25 conditioning node are repeatedly carried out as |long as the

requi renents for the execution 6z 1 Decenber 2004 of the spot air
conditioning node are net. (d-4) Fourth Exenplary Cbntrolé#see Fl 17 and
18) The fourth exenplary control is tar¥eted for the i ndbdesmper2u04
accordin o the first.enbodi nent .(j..e.. the indoor .unit formed to include,
25 the ddehet § B eSS Baahia) diesBo Pl bOEREHAE e IepeTatwerhs e
exenpl ary coqﬁrol, the control over sw tching of the operational air

condi t i ofVARlhsBace tsdenisongdiioned W as much &s psSPYuzat i on node and the spot
air conditioning node is automatically carried out by using a schedul e
timer in whi chfogheeenirasy thespehdis conditiering modaeefprstd onl awfconditianing modgyianpl e
of the schedule tinmer is illustrated in FICx 28. In this exanple, 24 1o
hour s of whidaytharsarrdimdinigsd of meople opresdnoun the repageete dasair-eonditiitedoMérati onal
air conditioning node is set for each tinme period in accordance with a

|1 ving enMeh@dT® Hir-8dnditidhed! NSHFHo8e thdtOBBRSw Nn tFIE; RUMANREAE | thel-arddie(1)
illustrated schedule tiner is intended for air conditioning of a

restaura CE AW Son ; t [ 1 Z7ai. ] eis
seIectedqggugggnbperé%?gwgﬁﬁgg%q%gﬁﬁ%%fg%?ﬂgﬁﬁghgﬁ@%%%trgﬁﬁgﬁgh%gg?gggfrom
12 o'clogk to is 16 o' clock .whjch ¢ esponds,to altime, .because.th

o ngs YR g ohg s BIFGH N dhE Ak dal i SHA4oh HETA! Fisiye APER ALY Ben i s
i ncreased. Furthernore, since it is conceivable that the | oad m ght be

i ncr easedondjtignedeair 35 dischargeditodhe areg (1) sRothabthes@udisionesd air s disehasgads ahdent
to the nmealtinme, the tenperature uniforrhization node or the spot air

condi t i omarrgwnasgte, tevard|the swrbuadingh of tsareatonom ddrgaqvantitindf ¢cdnditiongd mvde f or
each of these 20 tinme periods. It is also conceivable that during the other
time periddhargtdes @ @ide AglE aithgarean@), oaidgsnell gumsitys ob iconditignal hievis
guests, if any, conme and go, and the load fromthe kitchen is small;

t heref or %ﬁschﬁ%e&%e%iéa(??ﬂﬂiér&@@.ﬂg mode i s sel ected as the operational
air conditioning node for each of "'the other tine periods. In other words,

t he schedul e t ] I | i itioning
node to be cardr:)ln%g a@%#%%ﬂ %lrsrgagtt ﬁglgk%m\?\% ﬁ&?‘%@ﬁ%e dggfé?e(t)?é@g%@%y
associating vatiatjons in the.level of a |oad 63. 1 cenber 2004. applied
Co the. prom sadie et Eiperiiue dSier Hen teforereg AEPSTEMERIGPRP L ECHS SBTAHEY Bbr | ods
of a day. Accordingly, the control after the selection of the operational

ai r conditks gncerylitioniag prpasaps:i veiensepling operationais peritmed, depieh lenesHiieds . As
illustrated in the flow charts in FIGS. 17 and 18, first, "automatic

oper ats ombrmagllbset ek ebte 2456 imacapdanat voth o deaxahtiay load epplicdr durmfg thbday
control (step Sl), and then the radiation tenperatures of the areas (1)

t hrough (e, ané wiRf heRingbderatilat ie pbdoimusl, 0g debeempetdtaveds sqteit absw 203C id S,
(step S2). Then, based on the detected values for the areas (1) through

(4), the aE@deﬁk@RHflPth@h?&ﬁnﬁ’MthH@Rgea? HEtne ¥ RhdoriR@ce to be

air-conditioned Wis cal cul at ed, he position of a human body in each
of the areas ¢ t-hrough 1. e i t € t i i ch
area) is deter eﬁé%%(§ge8&é§?£h%u%%%%r§%ggg %Fiﬂﬁﬁgﬁgiﬁ%&mgﬁﬁhg?ﬁhgag?on
signal for cgooling operatiqn or heating,operation is |npytted hus ..

21 Powi ng PRESGINS dBRATRuS 614 HE REASRRES e 8oL GRPURITC BB HS 1015 Phe 1 ior
heati ng operation (stgg S4). Subsequently, it is determned in step SS
whet W dewerothar Katpidhe maxirawmdioad empinyedvadhe sritcgion jfpr theeset sHBRRIMETS, | ner
for the time period corresponding to the present tinme. Inis this step, if
it is detteemthaad dohditiohing apparsmstis dparated & prosidear scapsqtyrd ghdrdharingecessasy,
period for which the tenperature uniform zation node is set, the process of

the cont mHiclRamdbdrablefréns B ¥ibwpoial of dierdyasdassradtione uni f orm zati on node
(step S6). On the other hand, if it is determned that the present tine

peri od_cor 1 espaadRsiAdly! e eddhEx R Codtol Waldibed RIGROS ralomdiaidbid @Al ng

node is set, the proctess goes tot execut1on of the 'spot air conditioning
20 node tep S14) . Wien, th er.atd on ai r_condl i on n

svi t ched TRBTREN s R PeRgfRRRMERT o B bl B e RO BET ¢ e
air flow changi nmeans 52 is first deternined in order.to uniform ze the

r oom Fems Tgatr sveiris Yower Shan b aeterenee IFYFTsﬁ’@pfeWﬂ&W%ﬁ?toteH’ﬂ’%“Fe 1s
quantities fromthe 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
di stribution nechani sns




64 1 Decenber 2004 10, 10, ) is calculated, and the operational nodes of

the first flaps 12, 12, and the second flaps 13, 13, are each set at

"swing". In this step, the operational nodes of all the first flaps 12 and
- second flaps 13 are each set at "swi ng" because it is necessary to

di scharge conditioned air evenly to a witfer range of the emban 3004

et's 4,,48ed as i SR STl Ne Latio of ai
quant 11 o205t 4 NEREC PUSERUTEL 5 R PP un Hucford, ™
us . X A SS B |
o ey R R spshii qurtcoRliaS oGty D hiERIAHR AL IS rBaEalE | he

indoor unit . Z to provide a capacity nore than necessary is undesirable from
the standgdtishedio tamsspmmendalle 55 temperafuyaet 205C wilgntheload devel isilpws ansl thadoor
unit Z provides an excessive capacity, the indoor unit Zis controlled so
that its cefpgmipeiatirs of @4(C eximamtainéd whére thienldad tevehisthigh, prsshoeesn FHIGS. 25

i nsufficient capacity, the indoor unit Zis controlled so that its capacity
is incrseanad27Specifically, the indoor unit Zis controlled as follows.
First, the load level in the overall space to be airconditioned Wis

determ ned in I ShER1RY. hahQ, RAriAR RaAR Qi-tptsfaﬁonwﬁi%n s&O@Hg’%&hﬂ'@e&@tﬁ‘tﬂ LS

currently performed, it is deternined ether the average tenperature Tm of

all the a NSk oom.is- | ower ,._equal 1o or
hi gher than 38%& a&%&%ﬁg Eo Q’Le%}“!flﬁ% mﬂ%’é%ﬁf%nsﬁwée%err&gwﬁ ?{/5%9115@:11 ticplly; o
det er m ned et her .the average tenperature Tm all the areas (1), through
(4) is |oxﬁ}éﬂv¥&?“r‘ﬁa¥?, the rgegmmgndable, set lemperature 2%&81(? ﬂ”@ﬂé@? dradclereltisdovnat t he
average 20 tenperature is determ ned by the average of the radiation

t enper at uskaWfing KG9y 28 saqd 27 hrByigperiompinges ac pis deanditioming wperation while or
15. In this step, if it is determned that the load level is high (i.e., if
t he aviér agppropriptelyatllomang switshihg hbteveeh lrensel Génphiraturegarciothk ire@noneidableases or
if the average tenperature Tmis |ower than 23C during heating operation),
the procesangpftardif thid hoftd, engPadistivadén e iflprévral i s carned out based
on a set tenperature Ts (step S10). To the contrary, if it is 6s 1
Decenber 2004 dgiglmdiay dhgbithe 1 oad level is low(i.e., if the average
tenperature Tmi's equal "to or | ower than 26C during cooling operation, or

if the average } TmAd s, egual higher than 23C during heating
operation), thé&g?glgge@s%é%éagytdgngﬁﬁéﬁ%f@giﬁﬁ‘i??& control that is carried
out based on a_recomendabl e set tenperature Tss (step S11). 5 First, in
carrying out t egﬁfto?ﬁmp%aﬁﬁ%‘?lﬂ? t%ﬁ?é g?r the dndeop ymit e according 9, theaingt o
Ts, a conparison is made between the current average tenperature Tmand the
set t diperabodigent (ie, the dpdopr gnit| farmed to inchude, ahthn detestioy arean® 51.condpithe ur e
Tmis equal to or lower than the set tenperature Ts during cooling

oper at i onjnfaareddeasort 159, andehagmitot vparsattching bifthesopetutiahaltair @nditiophgr mbdan
the set tenperature Ts during heating operation,. it is determned that air
1o condit bewied) tE@R@Gbérdturd QKBRS mddet ddstieasdt dih@ohdlHefhg Ulbde £ 1 S
controlled so that its capacity is reduced, for exanple, by reducing the
nunber of 7! : ' | gns of
The fan_ 6" ap mARCAR eqBe GYIRGPHR M k£ Bl abddfod 8 BUTRF b0y Greiepld 6
aver age t rature. i s higher .than the set tenperature, Ts _during, cooling
oper at i on?g%gcemég%ﬁléﬁ?ewgﬁa B IR é?a?f‘%}} 8P%‘?ﬁr§asnﬁo€% “gi’54 Pﬁg}‘? PR 0he
tenperature Ts_duri heating operation, it is determned that air

condi tzponP‘ﬁ'ﬁo’&%‘Ea’&‘?dtng'-i s insufficient. In this case, the indoor unit Zis
controlled so that its capacity is increased, for exanple, by increasing

t he nunber of Astibestwates inftheflowmbeds soFIGHd1iandrl@a Sirstg ‘auteenatigrdperatioh” is
rotations of the fan 6 (step S12). On the other hand, in carrying out the
aut omat i cselepatast an pendtionl mbdesafttr the dtire oPthercefioin@ieg ®1h,andeher epadiaion €
Tss, first, a conparison is nade between the current average tenperature Tm

and the reegErRnesIfehs elredse() ahafugh Q47 $9e Is8qh8R1yPUdtected ‘Ism;?s e g’gﬁ‘f ol

the average tenperature Tmis equal to or |ower tHan the recohmen e set

t t dyEing. £09) d i t
| emmer a1 TS Sse) . SAg] 4110 9065 0\ e 000! BF RGERYS) LERGT BT
nest |59, RS18hbiRurd b IR b € e GO g SSHR o




controlled so that its capacity is reduced (step. S13). To the contrary,
when the average tenperature Tmis higher than the recomendabl e set
tenperature Tss during cooling operation, or when the average tenperature
Tmis lower than the recommendabl e set tenperature Tss duyjng heati ng
operation, it is determined that air cordditioning capacityDegember 2004

insufficignt. In this cas he | ndo unit LS C | | ed, . i
capacity Roﬁg’rogaiyea(sjh%%ego fﬂ)e?ajl'ﬂg{hg%?fé-(ﬁ)e@ﬁqgg‘ggs glﬁé’rag@%@ r%&gﬁé(fa&es
automati c capacity_control in the fenperature uniform zation node agre

r epeat ed| JF2QH 1} s¥Fhoatea)qis detsappingd @tse $Uqlk pre, plothis H%‘eeﬂéE%}PP@ﬁn‘Eﬁ t he
tenperature uni form zation node are net. 1o On the other hand, if the
answer i ssigali forsceqlingSopération or f heating sopgeationnisnipuitedht thup callpwang rhe t4ife
period corresponds to the tinme period for which the spot air conditioning
mode i s sednditiérirg pipeasstogeefdrmeobligg epeeativhi avtheating dyeraipni(stap 54).
conditioning node (step S14). After the operational air conditioning node

has been swi t cRaBselRertiie itSP Aetehinedl i sp¥H WhéRér&t wBR2ARe pidséride. oft1Rurhatirber
of people present in each of the areas (1 ) through (4) 1s calculated in

step S15. A, 4l r i t I ty.al &.&di e 4 O for
each of tRg&sgrrpsegét@ft%?qﬁh?a%ﬁg({]ﬁ?é)ﬁgaﬁ Qict%g’ glgggjvsﬁ?l t8 hthtg h{{eetnul gtr()hgl:‘éb‘%gégpl e
present in each,of .the are 1) ,through (4), .the reqgui.red operational
odes of PHBRRY 5 MsriieRcer o iias B pprtbi el e R8T sy O
each associated with the correspondi ng one of the 20 ar easeélgnst hfx%ttlgge(ll)’
are det er m nedlt shepld; broneted thagjaithoughaWhetharor ot 3 Pegamy1s PesePeinsest

ratio of air quantities is set at "large", and the [ateral wi nd direction
and | ongi tugds r(3) thwongh d#) déstemployad. es the lestesioar for | ovitehing thes operational f4iF st
flaps 12 and the second flaps 13) are determined so as to direct the

di schangeceiditieiag tiodednl tids exdéroplarydcdnirel, ples pércanagef§ ofahé arearwittothe redeape 16) .
25 In addition, for the area without the presence of a person, since this

area does op9bhersod 1488 %ﬂea@@l@%ﬁ@g( | thaf Ratdially BRI ehsplb¥eiedsk the chterioatfop Of

air quantities is fixed at "small" "and the |ateral wind direction and
| ongi t udi i i .| - .f ( LREESRES:
area with ﬁ%%pgg%éejr?@gﬁ%{‘)gg "’31[ g‘r)‘g(ﬁf'{;%/&%fyﬁ%%opﬁﬂt gﬁng%%l) ﬁ}éée%gé ir condi ﬁ?%ni ng
and requires .uni.formair, .conditioning of the.entire area. .Thergefare or
Ehis' & Tar BRRTPRATHF PEGHAGIT i PTG SoRtl {E ety of Gagnid CRfisduiplsh o
det enri ne each di scharge direction of conditioned_ajr, the oBgrati onal
modes of thfedercenppgeiob thecmemyith ghamesenge e apersithia alithedierdls lP&each set at
“swing", and the operational nodes of the flaps for changing the
| ongi t1adi nal wilfwd isihoecletcomiredan eteptSSthat e persenl 1§ preawnd an ¢aglcef thietdneasH@)
position of a human body (step S18). 10 Based on the settings made in steps
S16 t hr ougio®dtBe4)! the opadationdd airdlobditieaitigithddrSis set to the temperature uniformization
mode (step $6). On the other hand, if any one of the areas (1) through (4) is without the
presence of a person, the operational air conditioning mode is set to the spot air
conditioning mode (step S14).
20 In the former case, even if the number of peoplé 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-




| ateral 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 node. Also in the spot air conditioning
node, to require the indoor unit Z to provide a capacity nore than
necessary is undesirable fromthe standgdi nt of ensuring t1BDesambgy 2004
conservat} 45 i - ri bed t e e . farm zatjon.node.
Ther ef or el,:&im?tl(?%(ei #n‘ggtﬁ;rtﬁédﬁﬁ%r %?e%‘?cgf\'/%?’dglg aggl%e‘&gfégé? efeég%%gao igeﬁpieﬁ’h@eiaﬁﬁoor
unit Zis & .tt.rclalled so that its capacit bis reduce i and if the indoor
unit Z pr SYACHAEIRE, Opsralion: pecomes “89\?5’2‘8?’[‘%@{ ¥ ke i iofing of thesargq Hiithg| ed
so that its capacity is increased. Specifically, the indoor unit Zis

cont r ol | eHieg¥esensq el g persen; thyss it is poncsivabledha spetair conditignies efony thelgeas
carries out detection for each of the areas (1) through (4) of the space to
be ai r - cowetht thenprestticagef meopledist meore emprantagerus fost ithed wiévepoiatn df heneagy body
position in the overall space to be air-conditioned Ware detenvned based
on pi esescafsetvhtiordetiacbber wurdy, natis @ondivabie 2ak -thiveit an ioPtiflugP ntlod trhe

| oad level in the overall space to be air-conditioned Wis 25 determ ned.

Speci f i cadh¥evihgd b&tROF tHRLoRTSH BF hi? ohditiGhths &Rt r@gﬁa it is determ ned
68 1 DecenbeﬂrVI 04 whet hgr t he ave?age te eréal%éa@géérn%éo axT'I the areas (1)

t hrough (4) ing L i n | to.or higher than.26 and

1 heati ng. opelal ahifer i€ FES iR |, e’ 8y e Rl gt e SHEWIESS ne

aver age t erature Tm.of .all the areas_(1 rough (4) is_|ower than,

equal to @Eq?ﬁqﬁ?{é{‘“? Haiforsggatiog mpds {S ssée%"é‘i Hﬁer@g“’t"ﬁ’&?l pade phihe 2ipdlew | s

high (i.e., if the average tenperature Tmis_hi gher than 26C during cooling

oper at i orchaggingmeans 52 islinshdeteraniped intandes topmifermizahe reom temptatdte: i ng

heati ng operation), the process goes to automatic capacity control that is

carri éd out baSpagifmally inestept $les mtiored aitsquaatities £2A)the dotléthd, 400t ¥ af the i f

it is determned that the load level is low (i.e., if the average

t enper at vindodmauits Ze#uakthd Atieroflopegingtahes iR Ghe dQMciia] A0 COQHuBLYd BYEhation,

or if the average tenperature Tmis equal to or higher than 23C during

heat i ng i buti I 0.put i i r is .
fity Aibulie rRERARSS TIPS, AR, SRR %{@%ﬁgﬁkq&?

carned out based on a recommendabl’e Set tenperatuf rst,

in carryi onat | i control based gn the,set f rature
Ts, a corrtggrﬁl9 és{glr?b?gz’?rfn%e b&b‘&g@ﬁ%??ﬁ%‘f%(ﬂ’,ﬁ?‘ n{lg’hurra?{eﬁﬁrallse;ﬁﬁi%vﬁ?gt Bat ure
Tp and the 15 set te rature Ts in step 523. In this step,. when the human
body anbisg‘?ﬂ’ %HB@P%%?@“ sjof "i'q'll}ﬁlﬁsrﬁtoﬁﬁﬂs 12004 seoend flape 13care caph setatiur e
Ts during cooling operation, or when the human body anbient tenperature Tp
i s eqlil SYIRE hecaredt isHgpessay te dischasapeonditionsd Fir avenliyrig alvidei nggopbthat i on,
it is determned that air conditioning capacity is excessive. In this case,
t he i ndoogwomrfram thd eutletsrd, ot b ed so that its capacity is reduced (step S13).
20 To the contrary, when the hunan body anbient tenperature Tp is higher
than the set tBape@roat edch sERinEUmalg it @RI ST BOERS b0 Rir Quantiies) 1hfdeal RyaN
body ambi ent tenperature Tp is |ower than the set tenperature Ts during
heating QfiReadd,ARd ldreitudindBda{d; ' 5gj,oni ng capacity is
insufficient. I'n thilfsglcase, t elﬁﬁg%%%léﬁgﬁ%{egfﬁgﬁg%jhtrol l ed so that its
capacity is i d t S1 25 Furthernore,. wh a. difference between
t he average t(raﬁrr%(g’?g][% rrégef%%gﬁ%&%ﬂlg % élFOf oﬁﬁﬁe@@ﬁgg’r °§%4m5‘é9fp‘é‘}l 2u‘rne ¥s is
greatgr than a predetermned t rature_a, C during cooling operation, or
when §0 dit?%?fé'h‘g%“w %@ﬁl%ﬁ’é@ﬁ%@%&r@? al?@*ﬂirgmaa’otomﬁ@wavéﬂa@wty more
tenperature Tmis greater than a predetermned tenperature a C during
heating dbaYy Zesesparyiis nedegizabiediremathet Bandnopatc pf enswing ehergy comsevetioar y,
and the process of the control is returned (step S23 --~ 5 step S6).
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 canying out the automatic capacity control based on
t he recommendabl e set tenperature Tss, a conparison is 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 &ody nmbi ent
tenperature Tp is equal to or |ower tharfOhe |0 recomendh qgegﬂier2004

L emper at ur o Tp e dhoan el 8t 5o BN e eikeiGhale  Re R -B0RRRIRLTE

Tss duri ng heat i gg oggcsptjroE, it is det eLm ned, that air conditioning
capacity EERIECLR VEP SPn1q by morespecificwhen, 8(PRFRUON iSCUErsAtlY perfernady
that its capacity, is reduced (step S13). To the contrary, when the human
body anbi drif detsrpined thether the ayeraggitemparptire Tmeof 2l the atsasiel) dlatongh ¢Btinside
tenperature Tss during cooling operation, or when the human body anbi ent
t enper at uthe WTni gs llower thahaaquaheo rexcugher nitiab 126°G.eind eilipe rirttine opsratiohrié ng
heating operation, it is determned that air conditioning capacity is

i nsuf fisci etirentlypdrfvrteddis ¢ ddtéitnihetlRAEthethe aderae fepipefairkelin 29 alliBd alchs
capacity is increased (step S12). Furthernore, when a difference between

the averags hesHA @) Hiskie 1 g&%n 8 o that® A EITRE bR hifher gang?o(\%[] fPiRid pan a

predeterm ned tenperature ( uring coolrng operation,

di fferenc t h t tenperature Is and.the average te rature Tmis
gr eat er tﬁgﬁﬁaﬁ%r?e éet@re?ﬁlegﬁe%n{%%ngfafsuﬁg%fl?m&d ot it ’Wg&g n %Fﬁ@?’d‘?ﬂ it

i s deened, that the acity _control is unnecessary, and the process of the
control i W@W@&gﬁgaéﬁsé%&m@géﬁ) ctedolry é‘ﬁém%/i’é?f@%ﬁna@s]cﬁ‘i bed operati on
and automatic capacity control in the spot air ~0 1 Decenber 2004

condi ti oni ng mbtlidhiarsteps dp daisedétormined ihad theidoagslevelnis hight(he., ifdhe aecragt s
for the execution of the spot air conditioning node are net. (d-5) Fifth
Exenpliar y te<@Ggreratote {8 éshigh€sShanl 26°@ndhriag)codlivgg dpekitionpueifedverapenémpdraiuse
targeted for the indoor unit Z according to the 5 second enbodi nent (i.e.,

the i ndooTnfi lowkeP HHERD IO dufitl Wt Spdrittony othe R8s BEANS a’ﬁ%oméd&ecaiﬁﬂéibar ed

sensor 15 and the tenperature and humdity sensor 16). In the fift
exenpl ary &R it t i i p i i f o
conditi onicng nonge 1%%#&%@3&9{13%% @Yngé‘?@?%‘ﬁ’ée\‘gﬁ?g}rﬁsﬁ%p ;%@'oggqn%%g&glln ’tlﬁé 5 pot

ai r condi ,i,0ni.n i tomati,cal ly carri ed out based on whet her the
omd | evel P T nd el dhTaR 1659 1. itk et aomBFtaRbTes T SH AR 5 OF o
Furthernore, this_exepplary control differs fromthe ot her exenplar

control | IPWeRSRAAREE diiggcoohng PRETHNN O Hethe sy @A empyratye Tmas sughiosens or
15 is not enployed as it is when determ ning the average tenperature Tm of
t he spécehighenyban 23 during heating opgratipn)c thequeaess goss to hutonratic eapapityfoontrol
determ ning the automatic capacity control. In the fifth exenplary control,
val ues dethatisedrriid dubhbased fonarrecbrsmasdableldat nthevamirg d8s (edpeSMed by the 15
tenperature and hum dity sensor 16 are each assigned a predeterm ned wei ght

to detemune a RiakUf chitfibg BT e RuRMAHRHpAS BALS1DaEE BIERE! RipEfiture Ts,
envi ronnent of the space to be air conditioned W and this value is

P! o120, S5 RSSO TR Bl BT ol s R o7
Con, B S S g B SHSERR h p ”

sel ected as an operation node after the start of the control (step Sl), and
then £he Pt farsatyre Thduringroolng gperationy of tvisn e aygeage, temperstuse TDIs aqyal

radi ation tenperature and high tenperature region (i.e., human body

posi ti on)toodr laghgy thin theschtcowsrantre Tshiuving thedti)g opepatibet 8ds detehyinet hat i ar ed
sensor 15, 25 and the tenperature of an intake air fromeach of the areas
(1) throughd{tihningcapatier iseekcbisive. Mnkhideasy) ity indoGudihE iasoedlREGE that its
tenperature and hum dity sensors 16, 16, . Then, based on pieces of the

det ect ed tdpheityRirkaited! 8 ckBAMSI B 1Hcifl e huditier 8P rRth mrboﬂg»gé/ss&oaﬁidt I on,

for exanple, in the overall spac€ to be air-conditioned Ware term ned

oo P reddifiE Rl hfifber b rothiths B theith 8BP U ih8Sbr Shit Blsrdp¥1350°! ' "9

operation or

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




5 operation is inputted, and the air conditioning apparatus is allowed to
start cooling operation or heating operation in response to the inputted
signal (step S4). Subsequently, in step S5, the load Ievel in the overall
space to be air-conditioned Wis determ ned, and the det e{Bi nat i on rﬁﬁult
is enployed as the criterion for switchidhg the operational P&CPMPERELL oni ng
node. It ?houl be,Fnated thqt the Ipad leyel in the overall tao_ space to be
ai r - condi ﬁ“lﬂ*?é‘g“’iﬁ/ S PR E FORIMELTSTAHORK Ph Y ™ (AR PEDIF RTINS  HE 19ER age
tenperature Tm of the overall space to be air-conditioned Wand reference

t enper at ufhen the, pet feppgpre Thdurngheagag cpgrptien it isdetmmineddbataynconditioning he
average of the radiation tenperatures of the areas (1) through (4) detected
by the i nfapacityl ismasilicient. IiSthéxcedse,dhe lindooi nni¢ Zeis @Btroleso thebits napacidgisat i on
is perforned, it is determ ned 15 whether the average tenperature Tmis

| ower t hafhcreagetd| fok Cex@mplyd, M indréiithg? G, nadber\bE Rofatiais 0 O p6MmPidssor usd
performed, it is determ ned whether the average tenperature Tmis | ower

t han, ?quﬂ{créagingrm@ﬁ&ﬁﬁérﬁmﬁticﬁégftm& 65(91‘1:%ﬁisf1h)c.a| ly, when it is determ ned

that the averagé tenperature Tmis higher an 26C during cooling
operation, or e . it.ls te rg’q@ﬂt V. . T i

hi gher than 23 d{l}re iénﬂdérh}éag'[%? ‘r?]ljgl’g op rgtqmgtﬁl?é gﬁ“’?‘r‘i‘g&%ﬁﬁ%‘% S °3%‘§g%%§edt etﬁe
execution of the tenperature uniformn,zation node (step,S6). To the

Cont rar y. GRESOENIE b CRRSTHIEF [t (het SUBPUGON, BrERISOPEET b SUBL ¢ o
or | ower than 26C duri ngr cooling operation, or when it _is determ ned that
the aver agecregsnisemaratire Trmand thappspmmendsble sxtdemporafreBe iguemBlihebn thig
operation, the process goes to the execution of the spot air conditioning
node (st eptel®hen @fs dverdghaethperatare TasB, equiletoardowgethan the rabummesndableset he
space to be air-conditioned ~z 1 Decenber 2004 Wis high, i.e., a lot of
peopl goar enifepd@iRt Tsk Auiife cSdlipopetation, & wherohdiavérage eniperanne T ¢y &fual &
there is a great need for the uniform zation of the tenperature of the
overal | SBP%?%&P thé e’ f&gﬁm&ﬂﬂﬂg@cWenﬁﬁrﬁtElg g%?%‘g{r% Ihttedltiglﬁé ratffnl §f icase,

the average tenperature Tmin the space to Wis' | ow,

i.e., only a few people are.present .ln:t . Sp 0 LLi-pned W
Ther ef or e, etF’fmIingd ﬁbaﬁ)@lre%ogﬂﬁﬁ%% ¢ émb{]gv%;(ggsglsv%bfﬁ glh{rS c(?g%(]tlﬁ % %@?ﬁgh{lofﬁe
surroundi ngs ?f peopl e t han _to_%geﬁvi %te air nditioning to the overall
space to penteglled sgfhnt itorrpacily isareduced; (§tepHiddar oot conftarye SN e AYSHBESode
has Ueen switched to the tenperature uniform zation node &step_SG), first,
t he aver atpmpesatisr Bmuisehigherothan tthe geaonun¢ndsblgcsst tonprsatuge dby dedngiicoeltged W
is weighted to carry out tenperature correction. Normally, enployed as the
aver age t epgretiat, Wwrewlien itlse evdringr teapesatacaa fsaldiwat ithan thenpreomimendable rset
determ ned based on information detected by the infrared sensor 15, or an
average i fnfjePatidle Tsk QUHRAE AbnR opRrAidhelt W dénlinethaOilr toiditicihg 6apadity ect ed
by the tenperature and hum dity sensor 16. However, the tenperature

uni for m zgi.j,8; 1pde,. | -0k Qi hd DO ; aBiHTan
body i tseﬁs{l%%éﬁ?a%g@ Fégg?%eérrﬂ?e::ﬂﬁr%con fI)tZI %ﬁ%&gﬁ%&ﬂ@&%@gl@gﬁﬁg pl)é;?ghat 0 be

ai r-condi Eito Wso that the tenperature thereof becomes uniform

t her ef or e}*"#R>14% preferabl e that the average tenperature Tmis cal cul at ed
wi th wei ght placed on the average. intake air tenperature Ta rather than the
aver age radi at 8% abeYfpdssgribdoonsTatianyand aufomatic, canagity )?O’E“Bolv‘&r‘g}e WPPFTatyEe
presence of a human body. 20 In consideration of the above-descri bed

poi nt 20 i nniférimdzasiosnplode yare onpeatedly samesdghut 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).




factor for the average intake air tenperature Tais (0.5 ~ 1) and a wei ght
factor for the average radiation tenperature Tir is (0.5 ~ 0) so that a
corrected average tenperature Tm is determ ned by the follow ng equation,
TmM _ (0.5 ~ 1) Ta + (0.5 ~ 0) Tir. The corrected average, Lenper at Tm
is enployed as the neasurenent tenperatd?e of the space tBbﬁggﬁ‘@er%ﬁ“

air-conditioneq Wand is reflected i.n t.he aufopatic ca ity control .
descri bed bel o%.ﬁer %Qe BBE%F’(B’EJ aébﬁﬂn‘kg%]fig inﬁoiﬁt E% E%e,n f‘ﬁgéi’regt {00t SRR alr
gquantities firomthe outlets 4, of the indoor unit Z (i.e., the ratio

4, . e.
of openi ngPNIRNINg Fodpdirsty licsumber of people presensiia qagky ok the arges (hutiraueh §4)

di stribution nmechanisns 10, 10, ) is calculated, and fiu-thernore, the
oper at i ontsl cahawdated of steh 818, Then,finapder1td realize the oplirdumtspot aic sondifipripg far3,
13, are each set at "swing". In 5 this step, the operational nodes of

all the feachtoffthapad & )almcbugle (Ond abtarpanckIvich theamatbes of padplé prssdid'in badnuse
it is necessary to discharge conditioned air evenly to a wder range of the
room f 0yt i€ 2Rl ( Plthirchigh 44), BRISGLIARA RREMoAMIhOAS oFBinit flow chlnghlg michs
ratio of air quanti'ties, lateral wnd direction, and |ongitudinal w nd

di rection | USt P dore L frar.: : e
control o?ﬁﬁ) ﬁ%‘q‘gégpj)glcﬁgy&gl%gt%?? i ndd(%f1 ai{]u(f?ﬁst(3 %{e?nW%t%%EJnrgéﬁgﬁdﬁgﬁe of tﬁeh

uni form zatio de., TQ require. the indoor unit Z to provide a capacity

nor e than“ﬁ%ﬁ:@%gﬁ'ﬂ}g}lgﬁiﬂ{ag@iﬂ%’ﬂ from the standpoint of ensuring energy
conservation. Therefore, if the indoor unit Z provides an excessivye

capaci ty, the Feidhepregivith theipsesensn ofmbeencperigyatherptio phais granfities is gfiated,
and if the indoor unit Z provides an insufficient 15 capacity, the indoor
unit Z i s“laxget’ rapidl thellateral wind ditestiompationgitudindl vané directionSpec tifei apgratipnak he

i ndoor unit Zis controlled as follows. First, it is determned in step S10
whet hat t hedepef die fist Mape 12fant e RBdoRdUMdps 13) drdrdetithined3didsi tondiregt the
apparatus is a cooling node or a heating node. If the operation node is the
cool i ng Madgharkdér ddnaRRASE P @ (RUIRITRIF GARARILDYY (Y [@! hat (s
carried out based 20 on a set tenperature (step 11),  and if the operation
node. is the h i [qu t t Y ol
that is ear nedﬁlg%é : <slse1g(;th(§3na§l§a ‘?{etgfg)&m%rg%g%g?nec%;beft%%eg%%é%%?‘grﬁg?%%edggg%‘; In
step 510, the .selegtian of the node of.the auto i acj.t ntrol is
carried oleE EonGHoning Nopbr e FEP RbAL BRUGHS Fapied Al erslc dnd & foe
follow ng reasons. The average tenperature Tm of the space to be

ai r - condi winshditeetipn sndBngitudinglwipd diretippearabethdixgd (st M Dat i on node;
therefore, air conditioning is preferably ~a 1 Decenber 2004 perforned at
t he sdf t enper Buttermdue, ithe acracwith gho pesetdecsf s iphuality e peoalé mestehedds ami gh,
while air conditioning is preferably perfornmed at the recomendabl e set

t enper at ugchdetitming atBAdquites GEEITaL 4if RoRdifieking bE theoaddirk aveal Tiwerdfore, fdmthis
carrying out the automatic capacity control based on the set tenperature,

first, a teE,OtHB%tiié 8P air YuiBiiEeshS YA 14r88"; GR At 8ifbR dtoANRERARe ERIPEs&gL TM

and t he se

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




tenperature Ts in step S11. In this step, when the corrected average
tenperature Tm is equal to or lower than the set tenperature Ts, it is
determ ned that air conditioning capacity is excessive. In this case, the
i ndoor unit Zis controlled so that its capacity is reduc,@&, for eéggﬁl e,
by reducing the number of rotations of #3conpressor and r eHEEPMbef unber
of tO rotations, of the. fan 6_.of the indoor  uni St S14) . Tq. the.
cont rary. CLREYRERctrafins Hoes iRy dicheddn pd iiabls T R sndinint esTing o
tenperature Ts, it is determined that air conditioning capacity is
i nsuf fi ci BRTEY | $PISFAVELiThs @S iphdhg AleYs-densribed, tempeighire opm&migitionamades
capacity is increased, for exanple, by increasing the nunber of rotations
of a conpHberstreaifdtheniadeers g Z tpgovideshen exfessiyeatapasity, dhe tindoor ami6 7 ds
(step S13). On the other hand, in carrying out the automatic capacity
control baserblied sbhkatrisaapastydabéduced tanddfnfirriadovsrainiis® providestan iaswfiofear i son
is made between the current corrected average tenperature Tm and the
r ecomBendadyaity She IRIGBLHMAE P B cdifollddl sof BRt iBleapadiBER inYBS2d! PeSifibaIBg kipd
average tenperature Tm is equal to or higher than the 20 reconmendabl e set
t enper at “fn‘:c‘ifﬂ?é:ﬁtktis j:&mq)%ﬁm&%q/s_t hat air conditioning capacity is

n thi t

excessi ve. S case, € ITndoor unit Zis controlled so that its

capacity is reduced (st 4)..To,the contrar n..t he coryected average
Cehperatur o TeiTHo R S2,THR iR setbet B b ow iR Ssh ST HECa R P
detenrined that air conditioning capacity is insufficient. In this case,

t he i ndoofl)througtr(4)of thsinaes tode aineqnditionied IV aggincindithe tempesataredisiribatiqnst e
S13) . ~s 1 Decenber 2004 The above-descri bed operati on and automatic
capacity swhpesation of & hemarehpdy mtthe everall Spaceite bt iavrrondidioned ¥ arepdeitrodhed
carried out as long as the requirenents for the execution of the

t enperiat ubssed dhipsces 3Hihe dstetted énfarrativit(step@1).he ot her hand, if the spot air
condi tioni ng node has been selected in step S5, 5 the process goes to the

execution of tRexSRAkstep §225 I 1daki 4BV 1 9n TR Bvéral ?Eac%lt@)be Af-bohditibiged W is

operational air conditioning node has been switched to the spot air

¢ Sf‘ﬁiﬁt Li?@%ﬁ%ﬁ?farﬂé&%@@%ﬁﬁaﬁéﬁ ri%%%ﬂi%?%fﬁf“{e@h%?fSﬂiea‘%té‘ﬁfl&%vﬁﬁéﬁ%fach -
ver age t EYFEEETIREHEE| LGl HIE e AToo I EiuE (Pa el (b TPaR ey dh ot

determ ned based on_information detected by the infrared sensor 15, or an
aver age i ik do 91 highep dhagt 26°6. Tanddit beating eapertivadisopnrrentlyr perforedddt ict ed
by the tenperature and hum dity sensor 16. However, the spot air

condi tis ondetgrnmiete wihsthen thet averpeedempemtuaé Tncohall theoareasg(19 fthiohgh ()eis ddwerspace
to be air-conditioned Whbut targeted for air conditioning of the

sur roundi s, @fuabRGR higheRthal@dsC.pr esent in the space; t5 therefore, it is
preferable that the average tenperature Tmis cal culated with weight placed

on, rather thaf; Yked&éiﬁ{iﬁéliethh%é'f@ad%&elti?lgiglﬁr(ﬁé.yfﬁhér Qver&%kﬁtefl‘x Efa8H1€ Tm is

radi ation tenperature Tir that 1s nore | y to vary w e presence of

a human bpdye: |, Ge0Sh 8L ALdoRe edallon, 7T e 45855k RRFDRRLA Fin id Robehiehen

exenpl ary ¢contr

23°C during heating operation), the process goes to automatic capacity control that is
20 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
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 $24).

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




corrected average tenperature Tm, a weight factor for the average intake
air tenperature 20 Tais (0.5 - 0) and a weight factor for the average

radi ation tenperature Tir is (0.5 ~ 1 ) so that the corrected average
tenperature Tm is determ ned by the foll ow ng equation, T 0.§ ~ 0) Ta
+ (0.5 ~ 1) Tir. On the other hand, as #ér a corrected hu ﬁcgﬁéﬁr RBfent

tenperature Tp', a.weight factqr for the average.i.ntake air t erature Tae
of o predBeePRiTieg age penen fie cgpnthitndh tadh Sbidns SeiBpiptire Thend. i
radi ation tenperature z5 Tire of the predetermned area is (0.5 ~ 1) so
that the HmesawEdsHsER $ddyindhisisten When thodwmppdiody gobient tgrapasatyreToip i s
determ ned by the followi ng equation, Tp* _ (0.5 ~ 0) Tae + (0.5 ~ 1) Tire.
Fur t her noegial tdher lover 8rndbe sedltenmperane Babinngmobbyg dpearatidn; er mbas thechmemdn
tenperature of the space to be air-conditioned Wand reflected in the

aut onat i chedypadbleyit t@nperatured®p ds icqedl toedrokighér ke tthe stetefipeitire Ofs PadiY €
present in each of the areas (1) through (4) is calculated in step 517. In

order %o ﬁ@a?i'n%%%gfaﬂ@n,qms‘ JBE PR that dir SRR dnlfdapScifyois eRe&tivel I hifis 8dseas
(1) through (4) in accordance with the number of pedple present in each of
the areas,(1),thr . (4 e requjr [ atyl | of the air flow
changi ng mn%é%%oog?% g%‘éﬁagé%f"?e@ Stoﬁgﬂéiﬁtcﬁgat@?is, Ia@ﬂ?geraa(?tﬁggfassoci ated with

t he corresponding one of the areas (1) through to (4), e, det erm ned.
Speci fical |y, foms ?@%éﬂ%ﬂtﬁe%@%%@%%@?@r twﬁey?ﬂm?hbé%@@ﬁ?r%ﬁﬁwat io
of air quantities is_set at "large", and the lateral wind direction, and

| ongi t udi fratempeasgiuer Feduringrropling operptign, op #har therumandredy agbient éerpparature | aps
12 and the second flaps 13) are determ ned so as to direct the discharge of
condi t i on®p imlawdrdhar thetseeteppsratire (Tsafuriag heatrg dpeistiops itap dé8)ymined tBdsides,
for the area without the presence of a person, since this area does not
need apr esiidnigNtapacity Bahduffidibe. TAtHO cade, Mikindbodhit 7 RTohGoldd@cthat its
"smal " and the lateral wi nd direction and |ongitudinal wind direction are

both fi xeg%)%‘gittﬁeg iﬁ%rgised'fé{%ggis)@r e, the area with the presence of a

plurality peop nost air conditioning and requires uniformair

conditioning o he entire ar Therefore,.for i t tio of
air quantiti es%}xéhegg:toreatwhqnaa}, g@fﬂ}’e‘%"ﬁ b&ﬁ\’n"l"*ﬁ%ﬁ?"?‘% cdgef%%ﬁq.{%%alénajc%%dtﬁ gcsﬁt(e)lr ge
di rection of condi,l%i,oned air, the oper,atéonal m)desoé)f the flaps for.

changi ng tePeralyne s is greater hanet pregpferpined lmppezalire t °C diging oooligg ppeation,
operational nodes of the flaps for changing the |ongitudinal w nd direction
are each eewbemirhbteiencabetvicern Hicesahiterpparafureds pnd e arrageremperalsely ny & ep
S20). 25 Based on the settings nade in steps S18 through S20, the ratio of
ai r quant geates than apredéensinbe teni@Patudeat ¥T dhring hehtidigropetation, it andeemed that

| ongitudinal wind direction are adjusted (step S21). Next, the process goes
to the cofieldapacify dooCRRMBEIYsaPY, ahd thd PAB&S ol Bid coftroNistre@inSdd(ktepis23 —
conditioning node. Also in the spot air conditioning node, to require the

i ndoor unit gd_o provi de a capacity nore than necessary i s undesirable from
t he standpollj nt” of ensuring 5 energy conservation, as in the above-descri bed
tenmperature unjform zation . mde. Therefore, if the indoor unit Z provides
o Pvcasel ve- clBolf Ry bl RE Sar it 35 atolghif Gebdid Hortifl bafeRSRUESD
is reduced, and if the indoor unit Z provides an insufficient capacity, the
i ndoor unfecommegdable selotampgratyre; gy ajcompatismic is; pade; betiveer he qurrent humathor e,

if the states of the excessive capacity and insufficient capacity are
W t hi 20a pedydatieient taegperature Tp and the recommendable set temperature Tss in step $24. 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).



e T Ea i - > o LIt e

to 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 perforned. First, in step S22, the
infrared sensor 15 and the tenperature and hum dity sensoy 16 c%rr§ B#t
detection for each of the areas (1) thrdfigh (4) of the sphPECEMPEE2]
condi ti oned W i n nd then the tenperature distributign.and humn body
pos tion in t ndd 1ee sorlAey. Db TelyaR Body At Ehesraa B ChighrolRp o
based on pieces of the detected iuforn~atign (step 23). Next, in step S24,
the | oad Teso@mendable setotpapparaturg pkes dlurigg eobing operaem: |5 ieken the hrancbedhed.
To be nore specific, if cooling operation is currently perfornred, it is
det er m neembiest iempariturec dprigclower dhasr thgerecemmendably eetTrempefatare| Teshduringeas
(1) through (4) 20 inside the roomis |ower than, equal to or higher than
2GC. On t heatiap hprerdiidndit is fdeteedined ghatpsir adbnditionifig engacentik ingnefidiantrel, thig | s
deternlined whether the corrected average tenperature Tnl is in the range

of 18" t @@ FhEioot ANBZ it BetrolREso tat ith capaciipisGnereaed (dtfps15)he 1 oad | evel

is high (i.e., if the corrected average tenperature Tnl is hi'gher than 26C

during cool | ook urérﬁltoir Whedla et di3e %%He%ﬁttfiﬁ g@éé‘?%@i%gnﬁgatﬁl%%rﬁh%g sg{“ s

| ower than 18 I'ng Tieating operation oes automati c
ut bas on a re Ts (ste

capacity control that is carried sef, er at p
S53 <! T epersdineriias e s REREIPRRos IR HeratiE TSt S P SPoraHany ad
|l evel is low (i.e,, if the corrected average tenperature Tm is equal .to or
| over t haot ¥ duiiffergnesobstiveen discschiqraperatare Ts and theavierags temperpirade is
tenperature TmM is in the rage of 18C to 23C during heating operation), the
process ggrestet thaals pred¢tennioed tempeyateerf 1O dutihghedting operation, ivix dézawddthan a 5
recommendabl e set tenperature Tss (step S26). First, in carrying out the
aut omabi ctheaapadityycof @Bl s AnnéRsey, Aid tieproedss bf MRatoatvl B réfundd (ERPISMI-SON i S
made between the current corrected human body anbi ent tenperature Tp' and

t he set ta&gggﬁture Ts in step S25. In this step, when the corrected human
body anbient tenperature Tp' is equal to or |Iower than the set tenperature

Ts during cooli 0 atl o n ool d Y, L ent
Lompor at or o 7Y aogfeARERtd BBpeafibn AR OFphe Chbieh LAMER o SR VscBT a7
heati ng operation, it is determned that air conpditianing. c city is
excessvetondiqngmpge are repratediyyBaFied itk asiong a2 Bie rpepeBIFLS fOF Higexepision

capacity is reduced (step Sl4). To the contrary, when the corrected human
body anbi efthe spotpéreanditioning mode g gigbr t5 than the set tenperature Ts
during cooling operation, or when the corrected human body anbi ent

t enpenat ur e Tp{d-2xSécont Exednplary Gentswd t(sdeditosSr K} ancel4)s duri ng heati ng
operation, it is determned that air conditioning capacity is insufficient.

In this case, ThesdcoH®ekertiplhty obnirl i6 @rbéted fcﬁdh&ﬁdb&ﬁtniﬂl%céﬁﬁﬁﬁité thel first
increased (step S13). Furthernore, when a difference between the corrected

aver age t GipGdifetl §'F§%é iﬂ&ogﬂgittfb‘ﬁneﬁ% ifn@lﬂﬁéra%ttﬁé %a@%tiénsnghﬁl?saéﬁronﬁf?ﬂé a

predeterm ned tenp ture a uring coollng ‘operation or en a difference

between the set te ature Ts and the.corrected aver e ure.Im is
greater t eg f)cﬂl@%:gﬁ;r #h@& SF%‘WEJ\e?‘g: 1&gy é’owﬂﬁ?en%mﬁ%g{%f’%rggglgéeh?ﬁaﬁ Pg e ¢
is deened that the capacity coq}rol IS ggpecessg%g, nd .t he proggss f the
control i%Psraianahaly coadifigninganode betwgen the)tempera orgtipaiton made and, the
carrying out the automatic capacity control based on the 1 Decenber 2004
r ecomi@ndspst eirgenditiompgrmederis amomatigaltoegstied seinbased apadhethet theclaad kvekiir r ent
corrected human body anbi ent tenperature Tp' and the recommendabl e set

t enper at uthe ovellispact tofbe S&4contitiohd W stldgh omoen t he corrected human body
anbi ent tenperature Tp' is equal to or |lower than the reconmendabl e set

t emperat ure TSAsGistatdGAThd NEwRBSHAIH PIGS. A3 anbaq, fhe ‘Qufopidiie PpefhtiBH™aN
body anbient tenperature Tp' is equal to or higher than the reconmendabl e

set tenpefal il e, Tas &%ﬂoﬁ%&feaﬁﬂe?%eoﬂl?ﬁ{ Bf]{'h%onﬂr&l (@ ‘iﬁ) RGOk Pt adid
condi ti oning capa0|?y I's excessive. I'n this case, the 'ndoor unr t 'S
troll that it j i d t 14). To th t .
when' the. EBTRERYEY I RerPBRcy) Mseh O apar ienpuBr teordd st B OB, ¢ e
recomendabl e set tenperature Tss during coolinq operation, Qr when Eh

Cor 1 o8 odSRERR ShbSy ThiNe D Based ab thdcieied walyesior theratris, (16 through (4),

recommendabl 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 (step
S13). 15 Furthernore, when a difference between the corrected average
tenperature Tm and the set tenperature Ts is greater than a predeterm ned
tenperature p C during cooling operation, or when a difference between the




so 1 Decenber 2004 As described above, the air conditioning apparatus
according to the present invention is not only usefixl as an air

condi tioning apparatus of the type in which its indoor unit is enbedded in
a ceiling or hung froma ceiling, but also particularly suitable for air
conditioning of a relatively |arge spaceé’6 5 st 1 DecenbbPesemberiR0ds 1.

An ai i tioni t i Sing: i nd . | (2 hat |

ai sposed S EhPoife A Giondn o Biardl Fifer BDpe AEReREHRWG kaloafigal Ao
inlet (3) .and a,pIqL\lfra ity of outlets &4, 4, ém_gectan ularly surroundi ng
the peri pHEBPsHIon ¢fea hpdn bdy) in egeh of theeasd Ahthroushy (4} birfara highdemperatite ar ed

sensor. (15) for detecting as a radiation tenperature the tenperature of an
obj ect i nregigpi eachoarge) isi detarmintid: {stepeSB)( \yrthermore] otvhih timgj agnaspuistigrb?2)
for changing the characteristic of an air flow 10 di scharged from each of

t he out | esgndld ford cooling, optratic uirr idating aojferdtiod) isf Mpueted)t thak | Allkevihfahe air
operation of the air flow changi ng neans (52) based on detection

| nf or M8t efndieé ik Bbaiul BeBALLbRTL SRANG hkafitbRRRICA|LEA Sk Or mat i on

concerning the operation of the air conditioning apparatus erein an

oper ational ai Suﬁ%ggérghftjgf\e %ﬁ) §§Zq§e R:fadtl cl i?l' the S?é}glll E]Ba%n "c(yl fe %g.ggﬁ(ﬁhgsﬁq ‘?h15

sel ectively swtc a’tenperature unrtrorm-=zation

tenmperature,distripution in the space to be air-condit.ioned IS

uni f omuzelf, degmlﬁe"gﬁﬂfl%éﬁ flélﬁla‘ﬁﬂ?tfqpno'i’?ﬁﬂblsn@a@o)’?ﬁi Fh t‘i’nf‘?ﬁ'lé’nsfﬁ§ \fé%u%p&@@e of a
human body (M present in the space to be air-conditioned (W are

i nt ensi vePperaienat giasondiioning made. o feshopichbe noted thatothgilesd levahimihgeovsedlhg
switched automatically by the control neans (53) or manually. 20 2. The air
condi t i onipage &pperizicosditibned W in determined diymalies @ gemparisondietvean the adirhgeoni ng
node is switched automatically by the control neans (53), and wherein the

space 190 teenpratureondi dfl the ederaNsphce @i be giedonditioned W adtdférin@ tedipRASureand
the operational air conditioning node is set to the tenperature

uni f or m Z ggRimeRI eheVBe&age tanipetaudefRGE Qﬂtem‘ixfeﬁ%)gﬁﬁe%%%%g rd'fgg‘giacgi)%}tgl t hat

the percentage of the area with the presence sz Dece (
P oSSRl ) SRR B AR IS o e v
condit | oning MRS AMIED LA S okt byt nendetoTh e mane (SR Lot (he
apparat usa‘t%frag%I t%in?eél’tur\émf[er; ells Tovg'er}eﬂlglg,eerq%gli ?ongrl maghgr than 26°C, and when heating
15 operation is performed, it is determined whether the average temperature Tm is lower than,
equal to or higher than 23°C. To be more specific, 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, 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, 2 lot of people are present in the space to be air-conditioned W, and



conditioning node is swtched automatically by the control neans (53), and
wherein the operational air conditioning node is swtched to the
tenperature uniform zati on node when it is detected by the detection neans
(51) that the level of a |oad applied to the overall space.to b
air-conditioned (W is above a predeterd?ned |evel, 10 whiPECeRRer 2004
operationgl air condi.tioni i,S switched to.the spot air ndi ti Qni ng
node Men%efe%l?rg’ g)eelr%& 3&1‘%#%‘3%@?6411&%1'851“%%% of 415 tﬁ“ﬁ)&?fat?%eoqc'g’ﬁd)vie&?gl is
bel ow the predeterm ned level. 4. The air conditioning apparatus of Caim
1, wher ei FPERE Bpargendtancd V. Tothenoatraryoin the lattss sases theverags deapsratmes (o
the tenperature uniform zation node during a predetermned tine period
subsequenim in thhepareae theahir-einditivmad iWiis kiw g.co pahas ifow people faee prssent in tiyg of
the operational air conditioning node, and after the predeterm ned tine
peri od haspabeed bel dpsaditidned Woahd dierefosy, it xemdiw écvhbmmiradlo phevidpgaataional
air conditioning node is carried out based on the detection information

detect ¢d Bynditishisieicthe! QRoRANSs BCpdopll) that® to PRFIER! dir 6ARHMISHIRN I theaRRAIAL US
of Claiml, wherein the switching of the operational air conditioning node

i s execut .0 : [ period of a day. 25 6. The air conditioning
appar at usﬁ%fpggéj%#?? (g}etéii‘y?t he control of air ss 1 Decenber 2004
conditioning capacity is carri.ed out hased on the te rat.ur f radiation
emi tted from antghfsaperaioRalaiE sopdiioring sode hes et Vil dp e empgatiree

det ecti on neans a&_51), and a set_ tenperature that has been set in advance. 5
7. The ai pnifspuzationmes (siep Aphdiig, Ge opprationad mogde of each air Hew shengiammpreanss et
tenperature is used instead of the set tenperature depending on the |oad

| evel det 82 isabttdmninddan deder ¢ imiformezerthe (dob) tengherafe. ai r condi ti oni ng
apparatus of Claim1, wherein the detection neans (51) to further
conpriiges, i n Bosep 8Pnhé eatiohef dinfuanticics SeMIBE ohtldiy 4, 4 ~ongfahaindoor anid Z

hum dity sensor (16) for detecting the tenperature of an intake air taken
into the {Rrl ehe (rdio o?-lcg)) fhghrbasC AN flel bRtY QFPW Al £ Tk quakififye! N

the infrared sensor IS formed to detect the position of a human Body

hur Sit y Bfiehfoy ﬁ%?ﬁﬁﬁﬁﬁf‘*ﬁéi?995‘5&é¥%%¥ﬂ@ﬁ-e *?Ieﬁﬁ‘h;o@ﬁg%’ 3?%5%?5%‘{3? %%%Q%iﬁ’e&aii‘f’
huri di ty SERSSE O 167 tHe taRCra i
Lomor at L S ERal by CoRAdhS et Oapelftd.s Hnerezath fut rdnet Urpbisat o o

and humdity zo sensor (16) detects the tenPerature of an intake air from
an associ gedhe ppegtiontanogesof alf thenlirst fapse 12 gnd seeond-apsdi} argrragh (set-at
wherein the radiation tenperature fromeach of the areas detected by the

i nfraned ‘“swisghbdcabde iaischerbssatiyrto alksehange comdipenedtaim evehlyom acwsicler tinge b€ ther eas
detected by the associated one of the tenperature and hum dity sensors (16,
16, ) aFRnetR6eR the sutlned £ +25 predeterm ned wei ght and are summed to
determ ne the neasurenent tenperature of each

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 umit 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.




sa 1 Decenber 2004 of the areas, and wherein the wei ght assignment to the
radi ati on tenperature and the intake air tenperature are nade such that the
wei ght assigned to the intake air tenperature is increased in the
tenperature uniform zati on node, and the wei ght assigned 'LB the radi ation 5
tenperature is increased in the spot aiM8conditioning nodtPecembeg 0§|4r

condi tioning apparat.us of Claim.1 rein. the air flow changi hg ne (52)
conprises: an E‘I%P{ %dﬁﬁ?ﬁ%maﬁgé"t ?%E%@ﬁﬁﬁéﬂmﬁﬁ@m mdepg&ec‘ﬂﬁlﬁglnﬁd’af?tﬁ%
ratio of djstributjon of air quantities discharged fromthe outlets (4, 4,
); a firs@rcepgitionmg apgaratys is g £agiingymode of ahentig Bpde nHrthe operatien modeds an
air flow discharged fromthe associated outlet (4); and a second flap (13)
f or changithegeaoting Inaodgi thedirnedss goecloaummatio @pasityncantrotl Hmt & carfiedbont based
di scharged fromthe associated outlet (4), and wherein the air quantity
di stri but ban szecngrraore((3Rp 10),adfif tirtopetatipn @iode ia hdating aa@edthelprecesd 3)
associated with each of the outlets (4, 4, ) are fornmed so that they are
15 opersa_b{g_geg i aneRaER! dapadfid cefRA Bhte]sY cdrFioiMoup ®agedC O N RIcBRIchdabie- sef N
air conditioning apparatus of Claim1l, wherein the air flow changi ng neans
(52) conpgyd o ane Al r ant i ; i i On S 0 . C 1L Ng
the rati oliéc?ipe ?ts r@%@t?%ﬁ' [)lb S%.élbl’ g%ﬁg%tslgl[g{:t&eog‘ i s%@?%ee &%oﬁtérﬁéencoga?’ﬁ%{% (4,
4, ); a first flap (12) for, 20 changing the |l ateral dischayge direction
St an ai ¢ PR i ket @8%1 bpseg R (i ABEBHP oA AF (Ui A} uhdnhetguses o fhe | ap
(13) for changing the |ongitudinal discharge direction of the air flow
di schar gedoliovang Tersons sEhy avaagoiempstatyrg \Im gf dheosnice ke bajap-cguditioped, W is
di stribution nmechanism (10) and the first flap (12) associated with each of
t he out | ehigh( #h, the, tempeyatanceurfiformightion mdde; théreforgrar eprditibhiag zS preferably
i ndependently and separately fromtheir counterparts, and ss 1 Decenber
2004 wioer gerforinttad £ekO8H térheratiiedduritzsoling epertiomsifecthe 1641 levél iehigh( 4To 4,
) is forned to operate together with its counterpart. 13. The air
condi ti oni t i bpgtheqad r j

ko c@ﬂﬂﬁgﬁiégﬁn c‘(%%lgeogin t]% e}ﬁ?feila%iy / a%?TJQ.% e 1l TreQMARELdAbIE set

di stribution nec Irst ) are each provided in an

upstream ¢egi on of, a. di,schar ge ct.(1 i n with the outlet (4),
andhvvh_er e??fpg;ﬂ?{e\éq%jrp&% seﬁtﬂE)?Q;} F@?ﬁg@zeﬁﬁfﬁﬁppi t%/ ]9: stri ?gti on

mechani sm and a driving nmechani sm, or e firs a are
provided at redpERTYIPE OHLHGAIRIALig ca cefm?lhléasaf? geﬂaersg%éteaw?ﬂt@fzx Ity

comparison is made between the average temperature Tm and the set temperature Ts in

15 step S10. In this step, when the 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 rotations of the fan 6 of
the indoor unit Z (step S13).

20 To the contrary, when the average temperature Tm is higher than the set
temperature Ts, it is determined that air conditioning capacity is insufficient. In this case,
the indoor unit Z is controlled so that its capacity is increased, for example, by increasing
the number of rotations of a compressor and increasing the number of rotations of the fan 6

(step S12).

25 On the other hand, in carrying out the automatic capacity control based on the




14. The air conditioning apparatus of Claim13, wherein the air quantity
di stribution nmechanism (10) conprises a distribution shutter (11) attached
so that the shutter (11) is allowed to assune a position adjacent to a side

wal | of the discharge duct (14) extending in a longitudin directi

thereof, and to tilt toward an inward reli on of the 15 dl‘gbﬁﬂeﬂ'@’ @@54(14),
and whereinthe i stribution shu 1) is forned to,ass a_. position
20 acent _CBoTEeTdgRl! 1o dPmBRE IR Mo iohot PRGN tSofmagh eﬁ'(%eah%bﬁg t
(14) when the area of an _openi ng of the djscharge duct ,és i S increased,
and to asdUFrBE iepeRsratEsnImrand fhe secomsagndabla set empsratye Tsmdn gier Har gWhemct
(14) when the area of the opening is reduced. 20
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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
18°C during heating operation), the process goes to automatic capacity control that is

10 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
during cooling operation, or if the average temperature Tm is in the rage of 18°C to 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).

15 First, in carrying out the automatic capacity control based on the set temperature
Ts, a comparison is made between the current human body ambient temperature Tp and the
set temperature Ts in step §23. In this step, when the human body ambient temperature Tp
1s 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

20 during heating operation, it is determined that air conditioning capacity is excessive. In
this case, the indoor unit Z is controlled so that its capacity is reduced (step S13).

To the contrary, when the human body ambient temperature Tp is higher than the
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
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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

10 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 or higher than the rec:(.)mmendable set temperature Tss
during heating operation, it is determined that air conditioning capacity is excessive. In

15 this case, the indoor unit Z is controlled so that its capacity is reduced (step S$13).

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

20  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
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

25 the capacity control is unnecessary, and the process of the control is returned (step S24 —
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The third exemplary control is targeted for the indoor unit Z according to the first
embodiment (i.e., the indoor unit formed to include, as the detection means 51, only the
infrared sensor 15). In the third exemplary control, basicz'illy, the control over switching of
the operational air conditioning mode between the temperature uniformization mode and

10 the spot air conditioning mode is automatically carried out based on the presence or
absence of a human body (i.e., the presence or absence of a high temperature region) in
each of the areas 1 through 4 of the space to be air-conditioned W as in the first exemplary
control. Furthermore, in the third exemplary control, the control over the switching of the
stabilized operational air conditioning mode is realized by causing a delay in the control

15  over the switching of the operational air conditioning mode.

As illustrated in the flow charts in FIGS. 15 and 16, 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) aré 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 S5 whether or not a predetermined period of
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operational air conditioning mode. If the answer is NO in this step, the operational air
conditioning mode is immediately set at the temperature uniformization mode (step S7)
without determining the selection of the operational air conditioning mode, and air
conditioning is continuously performed in the temperature uniformization mode until the
predetermined period of time has elapsed. To the contrary, if the answer is YES, the
process goes to the selection of the operational air conditioning mode in step S6.

In this manner, the operational air conditioning mode is fixed at the temperature
uniformization mode until a predetermined period of time has elapsed afier the start of the
operation or the previous switching of the operational air conditioning mode. Accordingly,
the control over switching of the initial or next operational air conditioning mode is carried
out after the stabilization of the operation of the air conditioning apparatus itself, or after
the stabilization of the operational change of each air flow changing means 52 performed
in switching the operational air conditioning mode. Consequently, the reliability of the
control is ensured, and thus the comfort of air conditioning or energy conservation is
improved with much more certainty.

Next, in step S6, it is determined whether or not the presence of a human body is
detected in each of the areas (1) through (4), and the determination result is employed as
the criterion for switching the operational air conditioning mode.

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.

The criterion for the switching in this exemplary control is merely an example (in this
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If it is determined in step S6 that a person is currently present in each of the areas
(1) through (4), the operational air conditioning mode is set to the temperature
uniformization mode (step §7). On the other hand, if it is determined that any one of the
areas (1) through (4) is without the presence of a person, the operational air conditioning
mode is set to the spot air conditioning mode (step S115).

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 the
presence of a person. Therefore, if the area without the presence of a person is air-
conditioned as with the other areas (i.c., the areas with the presence of people), the air
conditioning operation becomes uneconomical by the air conditioning of the area without
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 86, the process of thé control goes to the execution of
the temperature uniformization mode (step 87), 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

flaps 12, 12, « » » and the second flaps 13, 13, « » « are each set at “swing”. In this step, the



U& ()-$$10% U&' ()- "10% U& ()-1s$10% U& ()-"10% U& () - ood4pgppqugqdEbC

105" 10% U& () -3"10% U& ()-110% U& () -/ 10% U& ()-V-"10% U& ()-3+10%

U& ()-uqq/rOrir2rErsit_= 10'1 $109%& ()-)!*$10% ()-)7109%& ()- 10 U 10 U 10
U : $10% U& ()-8"10% U&' ()-itMivwr xxyzX6_= 10! f&$10%& ()-1] !

f&$109%&' ()-]!f&$109&' ()-] $10%& ()-)! $L0%& ()-)! December 2004

]
S109% () TR0 M e LRG A0 A S 0006 )3 100 400 g 10 20
f& 109& ()-"109& . ()-"109%& ().-p"109& ()-L$109%&K ()-) "10%& ()-p}} & <~~~IdEbC
10! f &$$10RARUSE) 1E 15 meppgsary oy dischaygg conditionsdin sventy; o Wigerganggpol the rpemyepc
10! f& 1"109%& ()-fy/$109%& ()-Y
V- 109& () frp@-theowtlaty 444, 209&' () -1&" 109%&' ()-*D)*+, <xnb@ 10! !610%r& ()- 10
10 10f F: $109%&' () -1 #810%&' ()-< 510% ()-13T10%&' () -<J[dEnmb@
Based on each setting made in step 87, the ratio of air quantities, lateral wind
5 direction, and longitudinal wind direction are adjusted (step §9).
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 emergy conservation.
Therefore, if the indoor unit Z provides an excessive capacity, the indoor unit Z is
10  controlled so that its capacity is reduced, and if the indoor unit Z provides an insufficient
capacity, the indoor unit Z is controlled so that its capacity is increased. Specifically, the
indoor unit Z is controlled as follows.
First, the load level in the overall space to be air-conditioned W is determined in
step $10. To be more specific, when cooling operation is currently performed, it is
15 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 bé 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 (i.e., if the average
temperature Tm is higher than 26°C during cooling operation, or if the average temperature
Tm is lower than 23°C during heating operation), the process goes to automatic capacity

control that is carried out based on a set temperature Ts (step S11). To the contrary, if it is

25 determined that the load level is low (i.e., if the average temperature Tm is equal to or
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First, in carrying out the automatic capacity control based on the set temperature Ts,

5 acomparison is made between the current average tempefature Tm and the set temperature

Ts in step S11. In this step, when the average temperature Tm is equal to or lower than the

set temperature Ts during cooling operation, or when the average temperature Tm is equal

to or higher than the set temperature Ts during heating operation, it is determined that air

conditioning capacity is excessive. In this case, the indoor unit Z is controlled so that its

10  capacity is reduced, for example, by reducing the number of rotations of a compressor and
reducing the number of rotations of the fan 6 of the indoor unit Z (step S14).

To the contrary, when the average temperature Tm is higher than the set
temperature Ts during cooling operation, or when the average temperature Tm is lower
than the set temperature Ts during heating operation, it is determined that air conditioning

15 capacity is insufficient. In this case, the indoor unit Z is controlled so that its capacity is
increased, for example, by increasing the number of rotations of a compressor and
increasing the number of rotations of the fan 6 (step S13).

On the other hand, in carrying out the automatic capacity control based on the
recommendable set temperature Tss, first, a comparison is made between the current

20 average temperature Tm and the recommendable set temperature Tss in step S12. In this
step, when the average temperature Tm is equal to or lower than the recommendable set
temperature Tss during cooling operation, or when the average temperature Tm is equal to
or higher than the recommendable set temperature Tss during heating operation, it is
determined that air conditioning capacity is excessive. In this case, the indoor unit Z is

25 controlled so that its capacity is reduced (step S14). To the contrary, when the average
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temperature Tm is higher than the recommendable set temperature Tss during cooling

operation, or when the average temperature Tm 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 ﬁm’t Z is controlled so that its capacity is increased
5 (step S13),

The above-described operation and automatic capacity control in the temperature
uniformization mode are repeatedly carried out as lohg as the requirements for the
execution of the temperature uniformization mode are mef.

On the other hand, if the answer is NO in step S6 (i.e., if it is determined that there

10  exist, among all the areas (1) through (4), at least one or more of the areas without the
presence of people), the process goes to the execution of the spot air conditioning mode
(step S15).

After the operational air conditioning mode has been switched to the spot air
conditioning mode, first, the mﬁnber of people present in each of the areas (1) through (4)

15 is calculated in step S16. Then, in order to realize the optimum spot air conditioning for
each of the areas (1) through (4) in accordance with the number of people present in each
of the areas (1) through (4), the required operational mode:as of the air flow changing means
52 provided in the outlets 4, 4, » * +, each associated with the corresponding one of the
areas (1) through (4), are determined.

20 For the area with the presence of only one person, the ratio of air quantities is set at
“large™, and the lateral wind direction and longitudinal wind direction (i.e., the operational
modes of the first flaps 12 and the second flaps 13) are determined so as to direct the
discharge of conditioned air toward the position of a human body (step 17).

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

25 need air conditioning itself, the ratio of air quantities is fixed at “small” and the lateral
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conditioning and requires uniform air conditioning of the entire area. Therefore, for this
area, the ratio of air quantities is set at “large”. In addition, to determine each discharge
5 direction of conditioned air, the operational modes of the flaps for changing the lateral
wind direction are each set at “swing”, and the operational modes of the flaps for changing
the longitudinal wind direction are each determined in accordance with the position of a
human body (step S19).
Based on the settings made in steps $17 through S19, the ratio of air quantities,
10 lateral wind direction, and longitudinal wind direction are adjusted (step SZQ).
Next, the process goes to the control of the capacity of the indoor unit Z in the spot
air conditioning mode. Also in the spot air conditioning mode, to require the indoor unit Z
to provide a capacity more than necessary is undesirable from the standpoint of ensuring
energy conservation, as in the above-described tem.perature uniformization mode.
15 Therefore, if the indoor unit Z provides an excessive capacity, the indoor unit Z is
controiled so that its capacity is reduced, and if the indoor unit Z provides an insufficient
capacity, the indoor unit Z is controlled so that its capacity is increased. Specifically, the
indoor unit Z is controlled as follows.
First, in step S21, the infrared sensor 15 carries out detection for each of the areas
20 (1) through (4) of the space to be air-conditioned W again; and the temperature distribution
and human body position in the overall space to be air-conditioned W are determined
based on pieces of the detected information (step 22).
Next, in step 823, the load level in the overall space to be air-conditioned W is
determined. Specifically, if cooling operation is currently performed, it is determined

25  whether the average temperature Tm of all the areas (1) through (4) inside the room is
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If it is determined that the load level is high (i.e., if the average temperature Tm is
5 higher than 26°C during cooling operation, or if the average temperature Tm is lower than
23°C during heating operation), the process goes to automatic capacity control that is
carried out based on a set temperature Ts (step S24). To the contrary, if it is determined
that the load level is low (i.e., if the average temperature Tm is equal to or lower than 26°C
during cooling operation, or if the average temperature Tm is equal to or higher than 23°C
10  during heating operation), the process goes to automatic capacity control that is carried out
based on a recommendable set temperature Tss (step S$25).
First, in carrying out the automatic capacity control based on the set temperature
Ts, a comparison is made between the current human body ambient temperature Tp and the
set temperature Ts in step $24. In this step, when the human body ambient temperature Tp
15 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 contrplled so that its capacity is reduced (step S14).
To the contrary, when the human body ambient temperature Tp is higher than the
20 set temperature Ts during cooling operation, or when the human body ambient temperature
Tp is lower than the set temperature Ts during heating operation, it is determined that air
conditioning capacity is insufficient. In this case, the indoor unit Z is controlled so that its
capacity is increased (step $13). |
Furthermore, when a difference between the average temperature Tm and the set

25 temperature Ts is greater than a predetermined temperature o °C during cooling operation,
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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 S$14).
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 recommend:_«:tble 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 $13).
Furthermore, when a difference between the average temperature Tm and the set
temperature Ts is greater than a predetermined temperature 8 °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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spot air conditioning mode is automatically carried out by using a schedule timer in which
provision is made for each time period of a day.

An example of the schedule timer is illustrated in FIG. 28. In this example, 24

10  hours of a day are divided into four hour time periods, and the operational air conditioning

mode is set for each time period in accordance with a living environment or a business

environment in the time period. The illustrated schedule timer is intended for air

conditioning of a restaurant, for example; therefore, the temperature uniformization mode

is selected as the operational air conditioning mode for the time period from 12 o’clock to

15 16 o’clock which corresponds to mealtime, because the comings and goings of guests are

frequent and a heat load from a kitchen is increased. Furthermore, since it is conceivable

that the load might be increased to a certain extent during time periods prior to and

subsequent to the mealtime, the temperature uniformization mode or the spot air

conditioning mode is selected as the operational air conditioning mode for each of these

20 time periods. It is also conceivable that during the other time periods, there are no comings

and goings of guests or only a few guests, if any, come and go, and the load from the

kitchen is small; therefore, the spot air conditioning modé 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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sensors 15, 15, » = (step 82). Then, based on the detected values for the areas (1) through
(4), the temperature distribution in the overall space to be air-conditioned W is calculated,
and the position of a human body in each of the areas (1) through (4) (i.e., a high
10 temperature region in each area) is determined (step S3). Furthermore, at this time, a
manipulation signal for cooling operation or heating operation is inputted, thus allowing

the air conditioning apparatus to perform cooling operation or heating operation (step S4).

Subsequently, it is determined in step S5 whether or not the spot air conditioning
mode is set in the schedule timer for the time period corresponding to the present time. In

15 this step, if it is determined that the present time period corresponds to the time period for
which the temperature uniformization mode is set, the process of the control goes to the
execution of the temperature uniformization mode (step $6). 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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second flaps 13, 13, « = = are each set at “swing”. In 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, ¢ » .
5 Based on each setting made in step S7, the ratio of air quantities, lateral wind
direction, and longitudinal wind direction are adjusted (step S8).

Next, the process goes to the control of the capacity of the indoor unit Z in the
temperature uniformization mode. To require the indoor unit Z to provide a capacity more
than necessary is undesirable from the standpoint of ensuring energy conservation.

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 $9. 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 operaﬁon, or if the average temperature
Tm is lower than 23°C during heating operation), the prbcess goes to automatic capacity

25 control that is carried out based on a set temperature Ts (step $10). To the contrary, if it is
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U10 UFde%érgfl/ﬁed 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 S11).

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

a comparison is made between the current average temperature Tm and the set temperature

Ts in step S10. In this step, when the average temperature Tm is equal to or lower than the

set temperature Ts during cooling operation, or when the average temperature Tm is equal

to or higher than the set temperature Ts during heating operation, it is determined that air

10 conditioning capacity is excessive. In this case, the indo_or 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 $13).

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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controlled so that its capacity is reduced (step S13). To the contrary, when the average
temperature Tm is higher than the recommendable set temperature Tss during cooling
operation, or when the average temperature Tm is lower than the recommendable set
temperature Tss during heating operation, it is determined that air conditioning capacity is

5 insufficient. In this case, the indoor unit Z is controlled so that its capacity is increased
(step S12).

The above-described operation and automatic capacity control in the temperature
uniformization mode are repeatedly carried out as Iong as the requirements for the
execution of the temperature uniformization mode are met.

10 On the other hand, if the answer is NO in step S5 (i.e., if it is determined that 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 mode (step
S514).

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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W& ()-1X Jlec\év\a:lrcond%lonmg itself, the ratio of air quantities is fixed at “small” and the lateral
wind direction and longitudinal wind direction are both fixed (step 817).
Furthermore, the area with the presence of a plurality of people most needs air
conditioning and requires uniform air conditioning of the entire area. Therefore, for this
5 area, the ratio of air quantities is set at “large”; in addition, to determine each discharge
direction of conditioned air, the operational modes of the flaps for changing the lateral
wind direction are each set at “swing”, and the operational modes of the flaps for changing
the longitudinal wind direction are each determined in accordance with the position of a
human body (step S18).

10 Based on the settings made in steps S16 through S18, the ratio of air quantities,
lateral wind direction, and longitudinal wind direction are adjusted (step S19).

Next, the process goes to the control of the capacity of the indoor unit Z in the spot
air conditioning mode. Also in the spot air conditioning rﬁode, 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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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 if 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.

5 If it is determined that the load level is high (i.e., if the average temperature Tm is
higher than 26°C during cooling operation, or if the average temperature Tm is lower than
23°C during heating operation), the process goes to automatic capacity control that is
carried out based on a set temperature Ts (step 823). 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

15  set temperature Ts in step S23. In this step, when the human body ambient temperature Tp
is equal to or lower than the set temperature Ts during cooling operation, or when the
human body ambient temperature Tp is equal to or higher than the set temperature Ts
during 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 $13).

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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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 823 —
5 step S6).

On the other hand, in carrying out the automati.c capacity control based on the
recommendable set temperature Tss, a c;)mparison is made between the current human
body ambient temperature Tp and the recommendable set temperature Tss in step S24. In
this step, when the human body ambient temperature Tp is equal to or lower than the

10 recommendable set temperature Tss during cooling operation, or whén the human body
ambient temperature Tp is equal" to or higher than the recommendable set temperature Tss
during heating operation, it is determined that air conditioning capacity is excessive. In
this case, the indoor unit Z is controlled so that its capacity is reduced (step S13).

To the contrary, when the human body ambient temperature Tp is higher than the

15 recommendable set temperature Tss during cooling operation, or when the human body
ambient temperature Tp is lower than the recommendable set temperature Tss during
heating operation, it is determined that air conditioning capacity is insufficient. In this
case, the indoor unit Z is controlled so that its capacity is increased (step $12).

Furthermore, when a difference between the average temperature Tm and the set

20 temperature Ts is greater than a predetermined temperature B °C during cooling operation,
or when a difference between the set temperature Ts and the average temperature Tm is
greater than a predetermined temperature B °C during heating operation, it is deemed that
the capacity control is unnecessary, and the process of the control is returned (step 824 —
step S6).

25 The above-described operation and automatic capacity control in the spot air
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(d-5) Fifth Exemplary Control (see FIGS. 19 and 20)

The fifth exemplary control is targeted for the indoor unit Z according to the

5 second embodiment (i.¢., the indoor unit formed to include, as the detection means 51, the
infrared sensor 15 and the temperature and humidity sensor 16). In the fifth exemplary
control, the control over switching of the operational air conditioning mode between the
temperature uniformization mode and the spot air conditioning mode is automatically
carried out based on whether the load level in the overall space to be air-conditioned W is

10 high or low. Furthermore, this exemplary control differs from the other exemplary control
in that each radiation temperature detected by the infrared sensor 15 is not employed as it
is when determining the average temperature Tm of the_' space to be air-conditioned W,
which serves as the criterion for determining the automatic capacity control. In the fifth
exemplary control, values detected by the infrared sensor 15 and values detected by the

15 temperature and humidity sensor 16 are each assigned a predetermined weight to determine
a value that more precisely indicates the 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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in the overall space to be air-conditioned W are determined (step S3).

Thereafter, in step S4, an operation signal for cooling operation or heating

5 operation is inputted, and the air conditioning apparatus is allowed to start cooling
operation or heating operation in response to the inputted ;ignal (step S4).

Subsequently, in step S5, the load level in the overall space to be air-conditioned W
is determined, and the determination result is employed as the criterion for switching the
operational air conditioning mode. It should be noted that the load level in the overall

10 space to be air-conditioned W is determined by making a comparison between the average
temperature Tm of the overall space to be air-conditioned W and reference temperature.
Furthermore, the average temperature Tm is determined by the average of the radiation
temperatures of the areas (1) through (4) detected by the infrared sensor 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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5 space to be air-conditioned W. Therefore, it is more economical to provide spot air
conditioning to the surroundings of people than to provide air conditioning to the overall
space to be air-conditioned W.
After the operational air conditioning mode has been switched to the temperature
uniformization mode (step $6), first, the average tempera@e 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’
1s 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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“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 87, 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 $10 whether the operation mode of the main unit of
the air conditioning apparatus is a cooling mode or a heating mode. If the operation mode
is the cooling mode, the process goes to automatic capacity control that is carried out based

20  on a set temperature (step 11), and if the operation mode.is the heating mode, the process
goes to automatic capacity control that is carried out based on a recommendable set
temperature (step S12). In step S10, the selection of the mode of the automatic capacity
control is carried out based on the operation mode of the main unit because of the
following reasons. The average temperature Tm of the space to be air-conditioned W is

25 high in the temperature uniformization mode; therefore, air conditioning is preferably
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during heating operation since the load level is low.

In carrying out the automatic capacity control based on the set temperature, first, a

5 comparison is made between the corrected average temperature Tm’ and the set
temperature Ts in step S11. In this step, when the corrected average temperature Tm’ is
equal to or lower than the set temperature Ts, it is determined that air conditioning capacity
is excessive. In this case, the indoor unit Z is controlled so that its capacity is reduced, for
example, by reducing the number of rotations of a compressor and reducing the number of

10 rotations of the fan 6 of the indoor unit Z (step S14). |

To the contrary, when the corrected average temperature Tm’ is higher than the set
temperature Ts, it is determined that air conditioning capacity is insufficient. In this case,
the indoor unit Z is controlled so that its capacity is increased, for example, by increasing
the number of rotations of a compressor and increasing the number of rotations of the fan 6

15 (step S13).

On the other hand, in carrying out the automatic capacity control based on the
recommendable set temperature Tss, first, a comparison is made between the current
corrected average temperature Tm® and the recommendable set temperature Tss in step
S12. Then, when the corrected average temperature Tm’ is equal to or higher than the

20 recommendable set temperature Tss, it is determined that air conditioning capacity is
excessive. In this case, the indoor unit Z is controlled so that its capacity is reduced (step
S14). To the contrary, when the corrected average temperature Tm’ is lower than the
recommendable set temperature Tss, it is determined fhat air conditioning capacity is

insufficient. In this case, the indoor unit Z is controlled so that its capacity is increased

25  (step §13).
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On the other hand, if the spot air conditioning mode has been selected in step S5,
5 the process goes to the execution of the spot air conditioning mode (step S15).

After the operational air conditioning mode has been switched to the spot air
conditioning mode, first, the average temperature Tm of the overall space to be air-
conditioned W and human body ambient temperature Tp are each weighted to 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
(4), are determined.

Specifically, for the area with the presence of only one person, the ratio of air
quantities is set at “large”, and the lateral wind direction and longitudinal wind direction
(i.e., the operational modes of the first flaps 12 and the second flaps 13) are determined so
as to direct the discharge of conditioned air toward the position of a human body (step 18).

Besides, for the area without the presence of a person, since this area does not need
air conditioning itself, the ratio of air quantities is fixed at “small” and the lateral wind
direction and longitudinal wind direction are both fixed (step S19).

Furthermore, the area with the presence of a plurality of people most needs air
conditioning and requires uniform air conditioning of the entire area. Therefore, for this
area, the ratio of air quantities is set at “large”; in addition, to determine each discharge
direction of condiﬁoned 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).

Based on the seftings made in steps S18 through S20, the ratio of air quantities,
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air conditioning mode. Also in the spot air conditioning mode, to require the indoor unit Z,
to provide a capacity more than necessary is undesirable from the standpoint of ensuring

5 energy conservation, as in the above-described temperature uniformization mode.
Therefore, if the indoor unit Z provides an excessi\}e capacity, the indoor unit Z is
controlled so that its capacity is reduced, and if the indoor unit Z provides an insufficient
capacity, the indoor unit Z is controlled so that its capacity is increased. Furthermore, if
the states of the excessive capacity and insufficient capacity are within a predetermined

10 range and are too negligible to carry out control, the process of the control is returned
without carrying out any capacity control. Speciﬁc'ally, the following steps are performed.

First, in step $22, the infrared sensor 15 and the température and humidity sensor
16 carry out detection for cach 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 corrected average temperature Tm® of all the areas (1) through (4)

20  inside the 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 corrected 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 corrected average

temperature Tm’ is higher than 26°C during cooling operation, or if the corrected average

25 temperature Tm’ is lower than 18°C during hcating’ operation), the process goes to

automatic capacity control that is carried out based on a set temperature Ts (step S25). To
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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, ot 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 7 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 « °C during heating
operalion, 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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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 f °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 p °C during heating
operation, it is deemed that the capacity control is unnecessary, and the process of the

20 control is returned (step S26 — step S6).

The above-described operation and automatic céapacity 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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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 inforrﬁation 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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detected by the detection means (51) that the percentage is below the predetermined level.

5 3. The air conditioning apparatus of Claim 1, wherein the operational air
conditioning mode is switched automatically by the control means (53), and

wherein the operational air conditioning mode is switched to the temperature

uniformization mode when it is detected by the detection means (51) that the level of a

load applied to the overall space to be air-conditioned (W) is above a predetermined level,

10 while the operational air conditioning mode is switched ta the spot air conditioning mode

when it is detected by the detection means (51) that the load level is below the

predetermined level.

4, The air conditioning apparatus of Claim 1, wherein the operational air

15 conditioning mode is continuously set to the temperature uniformization mode during a
predetermined time period subsequent to the start of air conditioning operation or the
switching of the operational air conditioning mode, and after the predetermined time
period has been elapsed, the control over the switching of the operational air conditioning
mode is carried out based on the detection information detected by the detection means

20 (51).

5. The air conditioning apparatus of Claim 1, wherein the switching of the

operational air conditioning mode is executed based on each time period of a day.

25 6. The air conditioning apparatus of Claim 1, wherein the control of air
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5 7. The air conditioning apparatus of Claim 6, wherein a recommendable set
temperature is used instead of the set temperature depending on the load level detected by

the detection means (51).

8. The air conditioning apparatus of Claim 1, wherein the detection means (51)
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 a 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 iemperature 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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(52) comprises: an air quantity distribution mechanism (10) for changing the ratio of
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distribution of air quantities discharged from the outlets (4, 4, * * +); a first flap (12) for

10 changing the lateral discharge direction of an air flow discharged from the associated outlet

(4); and a second flap (13) for changing the longitudinal discharge direction of the air flow
discharged from the associated outlet (4), and

wherein the air quantity distribution mechanism (10), the first flap (12) and the

second flap (13) associated with each of the outlets (4, 4, « * +} are formed so that they are

15 operable independently and separately from their counterparts.

12. The air conditioning apparatus of Claim 1, wherein the air flow changing means

(52) comprises: an air quantity distribution mechanism (10) for changing the ratio of

distribution of air quantities discharged from the outlets (4, 4, * * *); a first flap (12) for

20 changing the lateral discharge direction of an air flow discharged from the associated outlet

(4); and a second flap (13) for changing the longitudinal discharge direction of the air flow
discharged from the associated outlet (4),

wherein the air quantity distribution mechanism (10) and the first flap (12)

associated with each of the outlets (4, 4, « « * ) are formed so that they are operable

25 independently and separately from their counterparts, and
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wherein the second flap (13) associated with each the outlets (4, 4, * * » ) is formed

to operate together with its counterpart.

13. The air conditioning apparatus of Claim 11 or 12, wherein the air quantity
distribution mechanism (10) and the first flap (12) are each provided in an upstream region
of a discharge duct (14) continuous with the outlet (4), and

wherein a driving mechanism (29) for the air quantity distribution mechanism (10)
and a driving mechanism (30) for the first flap (12) are provided at respective longitudinal

ends of the discharge duct (14).

14. The air conditioning apparatus of Claim 13, wherein the air quantity
distribution mechanism (10) comprises a distribution shutter (11) attached so that the
shutter (11) is allowed to assume a position adjacent to a side wall of the discharge duct
(14) extending in a longitudinal direction thereof, and to tilt toward an inward region of the
discharge duct (14), and

wherein the distribution shutter (11) is formed to assume a position adjacent to the
longitudinally extending side wall of the discharge duct (14) when the area of an opening

of the discharge duct (14) is increased, and to assume a position at an upstream side region

of the discharge duct (14) when the area of the opening is reduced.




