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SPECI FI CATI ON Al R- CONDI TI ONI NG APPARATUS TECHNI CAL
FI ELD The present invention relates to an air
conditioner, and in particular to an air 5 conditioner
where an outdoor unit and an indoor unit are

i nterconnected via co i [ pi pes. BACKGROUND
ART Conventionally, tﬁngﬁglﬁﬁé“ﬁg%ﬁ a so-called
separate-type JiR-CONDIFIONMINGAPPARATUSUt door uni t
including a gas cl ose vz;ﬂ ve, a conpressor, an outdoor

TECHNECA&XIEdDYer, an 10 expansion valve, and a liquid
cl ﬁe val ve an i.ndoor unit ,.ncl udi&g1 ani' n
heat®

d .
PSR B o e P P et Pad BumRic 3R i

éﬁ Ion

condifibree SvherttinSoudddor @AM @hd bR RRJoos Qifbhre MRSrcoR@dchedr VIB coiffianication
down operation to collect, inside the outdoor unit,

pipesrefrigerant filling a refrigerant circuit when repair
t of the indoor unit or the outdoor unit
BAC!?Q{(E r o‘fﬂéeig. 15 As this punp down operation, there
i s Conveanpienally, tgrakdstteen wihekcelled separagtiype ainkenditionidnevhere an
air conditioner has closed the I|i gﬁi d cl ose val ve of

outdopiynibiRe MEHIE & #7SC10SE BRlVE,AFARMRIessPR 0 gridoog gt FYGhafes 2o

expm@ﬁhfvgfv@?aﬂﬁilq(%ﬂ@ bREE PRvE X £h RIBESANICGRCIBMRE AInddde hkdid
operation that causes the indoor heat exchanger to

exchahgeraré mteresnnacted vionaharicasfonttipesr e Thisgésy comditiogprsometimes

after the air conditigner. has .detected that.the. i e
perfoffys iyt 8505 oReE Fin 5P IEGuP- e puigis Lol deniy i
refrigh@stcitcii witnRERatesratpasdtny of the ifdook Rt 8t theloatd®r unit is

tenperature has becone equal to or greater than a

performeddet er mi ned val ue, the air conditioner closes the

?Zﬂsﬁ%lg igﬁ*%f’@ Gggeggitlﬁ}lp idrctil Ogér]]‘ ?ﬂﬁfﬁeﬁ%g %ﬁlefé:' & a b2 where

e refriger rcurt 1s
the aic@ndétinethisndosde thegquiditidsovalveiof the petdgor uisg dorRaample, the air

S T T T
indooyg%t gx%}#}ﬁ%ﬁi th f&fbggh b NEYapdARorCd AR L SiParkt] £Hdl £hef HHRSEr

Y, e outdoor unit, the air conditioner
condipienc basdeteatéd thgbthatitake presduce oftbe aompressonbhs besomgsiqualgo or

operation th aus h I ndoor _heat excha t
s U AP G s EFheghe ERPeralEp bt P Kihey 8 or sreater
than Apre@termiREPHREE Y ALebridlitinet £16EeshBS gl AR edlvieraddistops the
point in tinme when the air conditioner has detected

compressar spat ithe rgfégepans insideche ref grravisiispid dsenlleptsd insidedhe outdoor
unit(ggugée]&;aerﬁbdcﬁﬁén{fgan a 30 predeterm ned val ue, the
a [

T ~con ioner stops the conpressor so that the
r efFuithar andnothes ipdeptdoen apefationstheretis an oparating method where, in a

Il ected insid h t . [ .., Pat ent. .
state %gecrg Elgq.,aﬁg c@%eeggxe_xseclgqgg e rql%g b{qﬁé}eﬁlgagf fjlg,_%}g\ pre th, the air
condifiOR? P Arere g M cyPROPERM0n 2dch as cooling operation that causes the

indoor heat exchanger to function as an evaporator of the refrigerant, and after a

predetermined stop time has elapsed from a point in time when the air conditioner has
detected that the intake pressure of the compressor has become equal to or less than a
predetermined value, the air conditioner stops the compressor so that the refrigerant inside the
refrigerant circuit is collected inside the outdoor unit (e.g., see Patent Documents 2 and 3).
<Patent Document 1>
JP-A No. 2003-161535

<Patent Document 2>
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-1 JP-A No. 2000-161798 <Patent Docunent 3> JP-A No.
2000- 161799 DI SCLOSURE OF THE | NVENTI ON 5 However, in
t he above-descri bed conventi onal punp down operating
nmet hods, the stop period of the conpressor is

determ ned on the hasis of changes in the state val ue
of the refrigéi-aMos3008i19d7%hside the refrigerant
circuit spgh.as. ot gtake pressure of the conpressor
and the di scﬂarge tenperature, so there are cases
where the air BaAdNG.i2000r16d3%Not accurately grasp the

pe LN onpressor during punp down

DIS%@#&%%?%%&O condi tioner ends up

CORfgwii L) h TR BBV AR @inkeiiticaBpurdp HOWE opératintimethods, the

tinme. In'such cases, because cooling and |ubrication
stop pefiod hEthesompeesserris determined e the hasisof changes ingihgrsiate value of the

. the is.th t ' NoloP

refrighaRtpovisgae i BF bbb R SR AnE bRy oA compressor
and thédisohatge t@aperptued, 66 eekeark cases Wierestha aitponditiondr cannot accurately

protecting the conpressor., Further, when the air

graspdhsrencratingesiatpef the CRmPES Aurigh PP Jovn-grerafion, and he air
condi%éx?%%n&?ﬁﬁ’ goﬂtﬁluix%}ulﬁhzom g;%égaﬁdﬁ dePh lc‘;ng}?‘e}ibﬂ ®FtiRk. O'fln such

or ms ‘oper at | a st where a r frlg_erantrplpe
cases] ecause@goling ard labstative offfer@mpaessouare ohaficently performed, there

T T e —
whicK RWot pRYeratit Fiokh the ksiadpaiof protedithg theeSmpesddr! ar to

during punp down operation, there is the potential for .
d arF@u}gen; whem theraint eondidioner perfosms eperptiof ingg stpg viheres clopgovalve is

close% ﬁlgé){é)e So%l(r) %%résﬁugtggnuéra)e%gjg% of;&a@o& fnrasgtatg Qinehda &tﬁ'\%\#&ﬁg pipe is

tron enabl ean alr condit I oner
clogged or @ btaftolierel Ririowd fand@idnaldagioneitts sud a3 anrkparsmattes dn

via comruni cation pipes to perform punp. .do .
electrgpegngticail e (1les arloss WﬂV&yap@é@cfg}lﬁ By Riteio Rl e bt faled, then
simildt4h Hnﬁﬁ%ﬁﬁfng dowa g?)@l%ﬁgﬁj, AR 8Cthe Pbtehifl 1B &iR4be to the motor and

I nvent | enabfe an alr conditioner to reliably
otherponfigrsl fdarts of tremosypsessorde@acwhen poor constructi on or

fai|ure. of wvariouys funct.ion 25 onents..or th

|1 WESRESRbici PELe pacrens imvetiion; o Pogbls RaF Padifiing: dfere an
outddot [k ahdMERHIbSNuBOLP irit&resniidtedWiglehmunichtiondipes tdGREHrm pump

unit, and conmunication pipes that interconnect the
downmpethtion whiletreliahly piogecting ghsrcomiressor. The out door uni t

in . v j . . t

o HEE s SRRl st e RSB o e o
reliab®y pfo8dty tHe, codiprés@edveh ovhen pbweconatractivnl or dailude of eeripus functional .

val ve. The_30 i ndoor ,unit includes an indoor heat
compeneris AGBE likyhas egciedndi ti oner determines, on the

basASyiy Qénmdm\%\ggr?éﬁﬁing Y%k first '1‘1%{1313 gt\Sl\rlnﬁpltisté@ affBlfoof iiNan

the inverter, er-or not punp operation is )
indodvanitgandeohumurechation papes ttht éntefconnsict thgeutdoopnnit grd e indoor unit.
operation that causes the indoor heat exchanger t
The QAFfeF PR el « SBA0 R YalYe. sROPBrseafiyef 9 KHOGhadfrolied by an
inverR¥ R RRIMdr AL leRENABPerl Sn expansion valve, and a liquid close valve. The

indoor unit includes an indoor heat exchanger. The air conditioner determines, on the basis

of compressor power supplied to the motor from the inverter, whether or not pump down
operation is being performed in a state of refrigeration cycle operation that causes the indoor
heat exchanger to function as an evaporator of refrigerant, and when pump down operation is

being performed, the air conditioner stops the compressor after a predetermined stop time has
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bei ng perforned, the air conditioner stops the
conpressor after a predeterm ned stop tine has -2
el apsed. During punp down operation, the conpressor
has the operating characteristic that the work of
conpressing the refrigerant becones | ess and the
elapsedonsuned power becones smaller. Thus, this air

¢ oﬁq}ih$ gﬁx‘ﬁg ﬂbgm?g@lfaitigﬂ,rtﬁg céBpREJo? Bhis M BPeMBNE characteristic that

oper at termning, on the basis of conpressor
the work\wé comprepsing thetrefrighmnhbecomes lessand thejogueimesk power becomes

whet her .Qr .not pu down .oper,ati,on i.s _bhein
smallghy * They, gbaig pondies i SRaaReaTh RRe! RaEdd\th Bire B
deternRiaizE8n tHaehakild dPesmprRdor pyaBEAPplicd @ the AtiidrdFora shednverter,
evaporator of refrigerant. Because the aiy

whethenertat ipemerdoya apsratiog s eing perfermedtin B iRy fJgfrigeration cycle

3 5 ' frigerant.
orersiEF L0 3 PR St RSP, BPropma of tisrn
Becausé tHehfir &inditonwsis ¢enfiguredid deect plunpglewardpefationionghe basis of the

iinside the refrigerant circuit as has conventional l
operatippehagarieristi of ﬂiewemmssorga&a!f e FBRNEES BB S Vel ofghe
refﬁgm%g ‘r'i’ﬁs'id%nth@@éﬂi eraft dikBit s BALERGEMRall{ Been the case, the air

conpr ess Moreover, because the air conditioner is
conditiamet icgupertortropwien dewn pperptietowhilerediablyi psetectingife compressor.

conpressor, power of the coppresso It ] (Ffi .
Moregi Yepeg the Dbrrpeioper PETBUSIRF duppolh Bnl dpetion wsing the
compfesst pd el Ofthe cBmbREsordt isalifficalt far 1o airrosditbngravde affected by

supply, and because the air conditioner 15 uses, the,. .
fluctuponsrin dhe ydtage of meommersial prwer sHPPDE and beeaussihs aif sppditioner

Comthe.in i . ol . .
e LGSR Sl G O s B e
condifibiee s dlb@pottaffectedby dlic pdvedr consunesl kynadeatoerd pessother than the

whi ch, can also contribute to i nprovenent of the .
mOtoRBRIETYES IS GOPIETSPTo DI S50 4150 FONROH5aP ARPEI emERLAhihe detection

i ! bRatiht! %x%ﬂ:?!éétdf?éfri Bratiof 843€Sperktith: that
preels?%%o‘?r%gé@%%%g%gr to functi on%as lgna%éb?)ap%e_rrat or gfc.auses
the intlber heef exchangento functianis apcyaporgtor of theaeszigernt inghnde cooling

ehum di.f yi.ng .operatji.on. An air conditioner pertaining

0P33g8n§&£&%6%8d$ﬂ9gﬂP?% °onprises the air conditioner

perdpdiptdiditidhet Patdining to 4 BacoNd rv@ntimhesreprives the alr donditioner

condi tioner determnes that punp down operation is
pertaipisigrig theefirsbinventionnuhereinethe ginserdidgpersisiemines thas pumpygym

r.

operaloR IR E R0 xAh M TR R ic e i o PRl
deterthii@atish powendhiliie. oner  pertaining to the second ‘

i nvention, wherein. the deteryunation power value is.

calATAR i oRer BTIRAR (ot IO BT oreisB R tirges P Al Enttigger
pertain! tSQﬁ@§e€§§tanve+t[bnE AR cRRE @eRphindfiby fewevalltss calculated in

inverter-controlled notor, the |oad on the conpressor
consitleratien ofopeetimgdrdquenpyrof\hresompressebnpr essor oper at es at

a high operating. 3Q freguency | IS

¢ ndn B pPEESop GivePdabé HYeRE o BRI oro P Kl oNES.
compFé¥esn tefid¥itd baédmE R Wheh @i donpres’bt gpertes dt@ higleoperating

function of the operating frequency as the

frequenayclp epriaerison tpowhsn thegogepresspr eRYEPHINA IRY AMREAIRE fregpency-
Thus,rkg.{s a?#%dﬂfﬁ\ﬁ@r f Bgﬁﬁédr&[]to' e B%uAion of the operating frequency as the

determination power value for determining whether or not pump down operation is being

performed, so that the air conditioner can sufficiently protect the compressor.

An air conditioner pertaining to a fourth invention comprises the air conditioner
-3-
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performed, so that the air conditioner can
sufficiently protect the conpressor. An air
conditioner pertaining to a fourth invention conprises
the air conditioner -3 pertaining to the third
.dnventiaop, .wherein the.determ nati.on _power .val ue, i
peraipiREdf e B ATVERtOr QYRR LI oS RBIAIR RO B He Bfaigyfied also
furtheRid cdrRIRRHBh O Butdbbieait Rafpefifurtthe conpressor tends to
become | arger when the conpressor operates under a
cofliF laadwnithe pampiesos trnds by bagpmetlergpicv b the CPBIPFFSHs oprates
conpasi son.to
under GOTRE R Hheh it CERobE Sy RofRP RS Ben SR ELAD AR Y Bhef e
compiElsts opétates undérra cvaditiohivaiees theoutdoof hig tengskratoretiséova  Thus, this
. functign of_  the outdoqr air nperature as the
air copdifignstiiseanfignreddpatse g fymelion 8% 8@&’81%'9{ AV RIRRGEATIRAS the
terfi{Rati i Ring SwiMBe? d8%h opatidiais bein
dete éﬂl&alrly con |teiqgﬁg(?écannﬁore suffinglielfe%y prg?g%t t he £
perfomuadp s thabthe aArcoaditionarah naye euffigientin pratery theccompressot

i nvent.i on ,conpri ses .t he aj condj.tioner. 1 e i Ni

t o ATHEr FLIOTRRR R BR o AER Erivatn Soffprised e Sfgflone
pertaifl g6 MBSt inbaitioAlWRerdRie aRREAdIbAS deferrfiiel that pump down

performed when a rate of change of a power val ue when

operaipe i esiomed phoe p rafe ohshangs obe BeYE" WA When (g gamgressor
poweP &r%gg {1% HU.05d sg?flgrr M?&)feﬁgteﬁﬁﬁlg% QbteFRRAREG raﬂ"ofadhﬁn%e.
condi tIoner pertaining to a sIxth 1nvention conprises
t he\radif canditibnier pareaining @ 4 sikth ingerttiontchmpfisessthe air conditioner

invention, wherein the, ai,r condit.ioner determ nes that
pertaipRigio disrst IECTSISEy HAFIGIT T SBEPAG BRI ITBiRa A Pap down
opera\f‘;\}ﬁﬁ 2 Bé?lrg peafor@ie®vban YA hbslltORaltk OF B vRhatRnRAGR oftld¥er value
en t conpressor power drops has becone |arger than
whenadhgeanigtsonpowet diepsdrasibaeamolarger drana predetevminesd detgrmangtion
._condi &Loner pertaining to a seventh invention
varialg Widiisos the air conditioner pertaining to any of
t heyd dif Sdndittonet pérthininy 64 beiefth inteitioh Ropsestthpait comlitioner
I's calculated in 20 consideratjon of the operating ..
pertaining o any: 9f e firsido sisthpinaertinns, Whereindhe §ap HEsdp Falgylpisd in
. . he d ‘= e load on the
conm@%ﬁ%;rhe%fstg? 8{) %ﬁ%nsgc ?%g%gn%hgg@%ges en the conpressor
opér deednfiressohdripfen hyehainveder-donergliehmptor,the toad anitbon

to when the conpressor operates at a | ow gperating..
compFgsgR] fenisyfo %eml,araeﬁ when fhe OBRIFEPrReFalesat 2digh &Fg%talg
frequ&%gl{ﬁ %ot?rlg ionith WheR thel J&ﬁ}%&%&%ﬂeﬁlﬁeg &R Wp¥rafiig FlRGuetiey.
stop ti h he t f nth r

that is the ti rom whe e ai|
Thus abisdiirt dondigionersis ecnfigupedto usoafungtienaf itheroperatingtffequencyas the

air .condjtj.oner stops.the conpressor. so th h i .
sop G5 U IR FRE SRR P tedih T apiear serect g Shp Hecidn o une
the aif Borflifiore® B@bé the RempRREdrasd thRCth Qir@Bnditigdritan Byicienthy protect the

conprises the air conditioner pertaining to the
compses§@nt h i-nventi on, wherein the stop tinme is cal cul ated

al s . i . G i .ati . ir . .pe

oSk Pk oA ES) SPERhAR Ol oL conitiones
pertain@paohd sevesth imtetion,heheteinicessptimepecacdated also further in

consideration of outdoor air temperature.

The load on the compressor tends to become larger when the compressor operates
under a condition where the outdoor air temperature is high in comparison to when the

compressor operates unde- a condition where the outdoor air temperature is low. Thus, this

air conditioner is configured to use a function of the outdoor air temperature as the stop time
-4-




10

15

20

25

30

under a condition where the outdoor air tenperature is
hi gh i n conpari son to when the conpressor operates

unde- a condition where the outdoor air tenperature is
| ow. Thus, this air conditioner is configured to use

.a functjon of the outdgoor air tenperature as the stqp .
that i theBme,frqm 3the $hi 476 CATICRRPIIE BFPSH BUIP I H OPERHAR R Wfldhe air

condiﬁSﬁég Giops TR0 RS Rl iH il @niiftiohér dalSndik Sufficiently protect the

conditroner stops the conpressor, so that the air
compossi ti oner can nore sufficiently protect the

co ressord..An air.conditioner rtaining to a ninth
oA CoTiismr patainng tea pinti o Bignomesies § ybor
compfebibh 9ffeatrigetdnt biréuil Ml igHte g O¥BF @Searby ¥R chitrdlled by
_nmotor controlled by an inverter, a condenser, an_
an invexisaAsopdensen orexnansion Nalvo..ndraateyaporgige  afhe air conditioner stops
1di b 4 .on, t i :
e oLt G0 e BUE0E oS SATBEEEABDSNS U AR g
during Refeigération cield Gygerativhrofgles riffigesant eatwit.oper ati on of the
refrigerant circuit. The conpressor has an operatin )
chdma Cowprassqr hagar PRET2URE THAACHRTISHC BHGRE: éw%ﬁ%lh ,dOWI? gperation,
ing YPIe Pl bbétindsAtds A8 pBWer REGMBHoN B&D
the wgﬂﬁo%&g)rr&glg%sunﬁti on becom&*sS ssmal :i)gr . ! Fur%r? wheﬁmss
smalleh e Faitherc wheli theaursrongigiohen prsfope pperaten inm yats whees a close valve
. ere a close valve is.closed due.to or . _
s clofegh b A8 RO ne Rt B PO BRGTTITON 1 AR AV s & Liegrage ipe s
clogge@bf indLdtas twhetdP@iriots figlca682 doRbondhtSsuzh at 8n wkyRinSion valve, an
various functional conponents such as an expansi on
electrompgreticanlveen Slter aslogn aelve, oF # fpar-way switghsyalvghave daited, and

whr s B AL SR 48 Y8 (ALt or e
refrigemint pips bétweeh tlenaltiecofithe bemdeasap and e intaké gidg ef thetcopippsssor, an
het V\ﬁen the outlet of the crg_ﬁdenser d the int aéfe
operafiig ELASRCIREIC B BF SRBOPICTS FIMUGP RUMAOSRAPEEIGR; Bf ork of the
cornp&%EkB(lqs c§ﬁ§f&s¥‘ﬁ1%rr9&ig§faﬁl b 134 B the WonQRRIdHoWRR beddites
work of the conpressor to conpress the refrigerant
smallbeineeepatismstoavienitheaic oonlithiengr powemalie penfierming redtigesation cycle

i.n_copparj,son to en the air ndi t.i oner i s norpal |
oversips of Bty B FGLTTET iFoeheiesd So0GTirphph s oo e ¥
compkddkSr piivfer S@ipllied kPHRMdtsr SoMfthdinvederiduring réfbikBlation cydle

basis of the conpressor power supplied to the notor )
operafipp of theaefnigorant elrcuifudeterfiona puger egajiopand failure detection

. ) Coel L det . .

s, SREABLAD Bl S el b 184 Gl verios
functishelcopgonento have failéd ks, occloginrthe cefrigeram fpipeg dreavarious functional

pi pe, or state ere varj ous unctional, c nept s
comeRRUES PP BAE RASIeGE Bl Shibt Fendeiter apRHieriiagy Hae of e
comp;t‘ §4OU T’rr Gk AR ecARe HRRPESGIN forRF is_tclaﬁﬁgl.ér@& I&&Tﬂ?ﬁﬁ]ﬁé&ﬁm

e outlet of the condenser and the intake side o e
of punprdomasaperationand fikirerdetension dngbebasés oftthe gperating characteristic of

conditioner is configured.to perfermdetectjgn .of .
the cqfERAES b 0 AT TRBRES AN ErSF e BEPEETghraoh o wintguide the
refrigefant Siecu@RBhas toreifidiallyheeh theicase the dihéondhigpeecamatliably protect
rather than changes in the state value of the )
the cqrapressger dvprepvernberguseribe ais corditionass eopdianred te perform defsction of
| . . . .
pam 5o SR 0k B G008 ol e B0 i e i
is difbeudafos ehet diecomiditionentdi b affeeted by finonkiigns iadhd wolmge bHa commercial

det ecti on. of . . .
power supply, and because the air conditioner uses the power value of the motor that drives

the compressor from the inverter, the air conditioner is also not affected by the power

-5.
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punp down operation and failure detection using the
conpressor power of the conpressor, it is difficult
for the air conditioner to be affected by fluctuations
in the voltage of a connercial pomer supply, and
because the_ air cond ner %H%? mer val ue

consupied <siriqehpartstheraban e anqt r e Somay g% which can also
cont U8 B ERARKH BFELi4 ot o A S RN AINY
detectidre notor that drives the conpressor, which can aI SO

but e he det ecti on precision
BRIE% 5%5 B]a \m& ggﬁrﬁm&f&éfal lure detection.
BREEG: 1@5@%@1&11 SMfighral HaghaR\WY NGFrigerdnlt Girduit 6f & gieB&tiddioner
configural diagramof a refrigerant circuit of an air
pertaxnmgd«p@|fk§$t@mb09@mnapﬁﬂwg>r¢ssn@nf/¢m@p enbodi nent of the
pr i cal
W T R GPuich Sifind Sl 0rhfhyBidihic
fl @IGJBalsfa fihin ghopiag aperationl dmmg;ptnnmiowmmperatlon
oper FIG 4 is, a diagr showi n oraI chan
ésdé%ﬁrmﬁamfmaam@aﬁ gesyp C SP3eT GhinE pump
down :pﬁ‘aﬁohs a general configural diagram of a refrigerant
rcurt of an air conditioner pertaining to a second
e nﬁwu Snie ratgenéral ¢De1f1|gn9$ diagrannoBmrefivgerantic@ceit pSamair conditioner

raI I am. of an outdoor unit.
perta“ 9“%“5 F}m@ #i%&ﬁrﬁaaﬁﬁﬁrﬁ’t f'on to protectively
St PRG.% & APRh&aPElEctHed] iwifing dfgfamh bfdrCoutfddouitl S a
di a?ram show ng tenporal chan%:p in corrpressor power

duFlGy isaiflayrchart shpwiegopsiating Yty siRpRcemsedusing
fallur%J 101 Air Conditioners 2 Qutdoor Unlt 20 4 I ndoor
nit 5 Liquid Refrigerant Communi cation Pipe
( CondrLBis @aliageam Bhpweing témperal Geahgésje campreSsorpomiec dorignfailure.

pescRFEroN O T k@R RE vObmRals 105 85l foor vear

1, 10EXchangeng, ¢iaiidansers. Evaporators) 24, 124

El ectrically Powered Expansion Val ves (ExpanS| on
2 Val ves) Omgddor§mitd C ose Val ve 27 Gas O ose Val ve 28,

4 128 Corrp&n oor{Jml\{btors (Mot ors)

5 Liquid Refrigerant Communication Pipe (Communication Pipe)
6 Gas Refrigerant Communication Pipe (Communication Pipe)
10, 110 Refrigerant Circuits

21,121 | - Compressors

23,123 Outdoor Heat Exchangers (Condensers, Evaporators)
24,124 Electrically Powered Expansion Valves (Expansion Valves)
26 Liquid Close Valve

27 Gas Close Valve

28,128 Compressor Motors (Motors)

31,131 Inverters

41, 141 Indoor Heat Exchangers (Evaporators, Condensers)

BEST MODE FOR CARRYING OUT THE INVENTION
Embodiments of an air conditioner pertaining to the present invention will be

described below on the basis of the drawings.
-6 -
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30 31, 131 Inverters 41, 141 |Indoor Heat Exchangers
(Evaporators, Condensers) BEST MODE FOR CARRYI NG OUT
THE | NVENTI ON Enbodi nents of an air conditioner
pertaining to the present invention wll be described
. below on the basis of the drawings. -6 (First

(Firstophadimentd ) (1) Configuration of Air Conditioner FIG

1) Cdnfl AN A osRRbAguUr al di agram of a refrigerant

M ct]:jllf%gc%lﬂﬁ g? an g@ conditioner pertaining to a first
enibd@i Inisatgeoérat ¢vmfignesd diagranm obmtefogeranteirgiit of an air conditioner

conditioner ,1.5S -called 5 separate-t cal .
pertaB{iRc o1 B oL 68 BBt B0r A cPaighef | fpggo-called
separsBitypetair erditonkt dispdied Hithi a@&uedtor AN Rdboramitdd, aed b liquid

.and a gas refrigerant comunication pipe 6 that
refrigprantenynreieatiantipe Y apb Eas eirigepan semmyaicaHeR Bibe (it 4,
_ ; frhaer . o '
intercp e&g Iﬁ{e oglgcg%:f ?Aﬁfg %%ﬁd ?yelqué:og r%l’[nlhgﬁr %{raa(l)? tbﬁrgﬂllegsﬁrgtﬁfe refrigerant
circuit h0 ef theniravhditionafl iskkenfgiradby therinterdnnedtioa of thbamrtdoor unit 2,

.unit 4, the. liquid refrigerant conmuni catjon pipe 5
the inglor i é‘%&’sh‘i%g FefesTamcoruicAtoR Pk G ‘b? §%5p r@?ﬂ%ﬁ‘—ﬁ@t
comn@hiddtibh Pgﬁ 185€ hd Walhd @sEfibed 18tef 3PAPLBe O swifS hioperating
and operating between cooling operation and heating
betwasp epalingoperationcod heasivigt opelition) ndoor unit 4 is
<Idin?.)t led in the surface of a wall or the |like inside
nAoRT -®¥m The indoor unit 4 is connected to the outdoor

UNiThe Zndbof uhi @ i Bktall e mAhé s@fof b ealll @thlikemside ardom. The
15 6 and configures part of the refrigerant circujt

indoot gnit ks eonnpeted Euthe iogidoat 1h2 a the efrigerascogpmynioatigp pipes 5 and
6and%Pﬁ§§r8£ bARE6e nd b GARAcHR'th, 4 1S mainly di sposed
W an re g

ndoor erant circuit | OGa that
c oiNeixg uleconfigntation of the inddor iugitdawil] beclesaritietl. 1The Hdeor unit 4 is

i AR o BB BT
circuif? T80T RERHoor BRI de R Sircidie Ra i€ ﬁﬁ!ﬁﬁﬂ dRposkd with #h BESSheat

In-type 20 fin-and-tube heat exchanger configured by
exchangereHlt  dx thecprgeent erbedinwnt, therindenrdiesti exchangaid § & agcross fin-type

Lce for ,perfornj heat h b .
fin-arfEbF Bt By PRI P ey ACh esc GhY g pmtpons fips and s 2
devick g gePdRRingtRhf ex@hirfpe BetiiRf @€frigbiaht &1d robfQdr A theddesent

or taking roomair into the wunjt, causing. the room,

f
embogiment.ghp pslgor wrbd gtlisnesed wib an indogt fandeHan lkingseomgiinto the
i, 8583 o S A g LB 09 S
supplinghleadir tnto the rexnlaa sgsdy bzt soehat thdiindoaromitd is capabl¢ bfcausing
t he indoor . heat  exc

refrigerant, flow ng through er
heat t Pe Yef@nERLRBHOrERE &%’f{léﬂg‘f"fl {herrefrigery QP@‘E%/WEFEE%WW
heat efxéﬂa.réé@f 91, 4the infoUritheh2 isAiveR 4O RStath B lan SadodA REmotor 43.

tenperature sensor 44 that detects the tenperature of

t h&urtbér, anyindaot heat exchangee tampeaturs sensorsothatdsiects the temperature
of theer)éﬁp gaePaqg ho&r}ngairr]lgidg tl{ecigc%otr%rggtee&%ﬁéjnrggr 3RS room temperature sensor
45 that detects the room temperature and the like are disposed in the indoor unit 4. Further,
the indoor unit 4 is disposed with an indoor controller 46 that controls the operation of each
portion configuring the indoor unit 4. Additionally, the indoor controller 46 includes a
microcomputer and a memory and the like disposed in order to control the indoor unit 4, and
is configured such that it can exchange control signals and the like with a remote controller

(not shown) and can exchange control signals and the like with the outdoor unit 2.
-7-
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45 that detects the roomtenperature and the |ike are

di sposed in the indoor unit 4. Further, 30 the indoor

unit 4 is disposed with an indoor controller 46 that

control s the operation of each portion configuring the

i ndoor un|t 4. Additionally, the indoor controller 46
<Outdage Unifes m croconputer and a menory and the |ike

di sfﬁgﬁﬁ Purg{ 6T Hﬁt@%&lo&ftﬁtfgrst hhe QAR uliftlis ?nn@&gd to the

s contigur suc t can exchange contro
indoos igind via tha deftiperaht doenmnminti batimnrpépastSeandddndadohfigure¢ part of the

) shovvn% arlg can exchange control signals and the |ike

refrigghant it 1Qut door unit 2. -7 <Qutdoor Unit> The out door

UNiNex? tlﬁescdnﬁﬁﬁﬁhbﬁ dr %%@Rﬁbﬁ unif DQyviR bk deiibedi t THe duidoor unit 2
connected to the indoor unit 4 via the refrigerant

is mamlmdmpnscéwtbmnmug@@r sefrigetad cireuit d b thag eendigupesrnartaif thte
refngfrﬁ‘gt %%t%zr}g@t ﬁlrl}r Fee bg; Wefn%eé;}ﬁé 3 m{ Eedl%q‘Ef‘?{#ﬂg'%1 éoor unft

compressdr 1R dtrYvayi sWieh @dlv‘eﬂmharﬁﬁmd&kirdﬁalr ex[clizixfgeg@ﬁi amtelectrically

circuit | Qo that conflg?ures part  of the gl%gerant
poweredegpansiongval e, ab eersdulater 23, gdiaid cle$f-’rY@éNet2 p gas close
i nly disposed with a conpressor 21, a four-way
sSwi tch valve 22, an outdoor heat exchanger 23, an
el dtt comptessor mom cadpespa nﬂiosmopmhﬁmakzh,paa’ty can be varied, and is
accuymul ator 25, a liquid,.close valve 26 a
a posilvG SBP BTG RSP mEFARSO ShFomBRressgt 3101:0633 <BiiEgjjed by an
inveriéh9F BeOPEG 3Y] OTR! aaRAGHIN2 568 BoRtiecledltd 88l intaktidesof the
positive di Splacenent-type conpressor driven by a
compeassgredssor notor 28 controlled by an inverter 31 (see

F.I ?& %% \%ag/esﬁgﬁ;p g}er 2 O?ls 3y §lv;f§" ﬁﬁ?ﬂ&%‘fl{&eﬁe hﬂe&ﬁn orf'il?ekﬁow of the

refngvr’aht/ﬁcﬂ Zhdt,sduding @bvlind Sferativing theifogr- wmpsxdmﬁm\vm @fcapdbdae of
flow of the refrigerant such that, duri coolin
connesHng adissharze pide phile campressareZdngd 2 8 sisls 0?31 c%éfmf g‘e &t
e a
B S
accurmﬂmtne@i) ang thdrgasi rafrigerans calemuhicetien pipepr(spesidically, the gas close

BT DTN TR TR T
operaﬁ@ﬁ sEitERa stite’ "/SHI(VV?) tgzz)ius(estﬁ@oﬁtﬁ%ﬁﬁ:lat @kchb.r[b,%? 2910 fuh6tion as a

four-way switch valve 22 in FIG 1; called "cooling

condepgerrofitherefrigarant Iqemxpmssqdem thregampresser 2hansstorcausedhe ms‘@fif heat
excha\hng? tﬂrlet)é%gwiq ras 23 of ggaspe 819 <.I>f' Qreqﬁ ant c%ﬂ&ieq'g%? In tgg o{lﬁgor heat

e CO ressor

exchﬂlgthB hﬁtﬁsﬂdhdﬂ&[ dthﬁgtheaﬁxxg:hmgﬁm, ik fbﬂr—ﬁvam Q\b’itﬂﬂvaﬂ& 2fhis
orator of the refrigerant condenéf 'tlﬁ t he outdoor
capablieaif congeeiing ﬁilS@E’Igea%@F ﬁcqrﬁa&essoa i #46 fiigjeerant

mnﬂ?l%aﬁBh g[bt Ié ﬁec&ﬂéﬁ?ﬁf\g@ﬁ gésw:lhgehv taﬁa cbﬁn&@niﬁ@%@e side of

conn rge SI e conpressor 21
the caamptessor? hasd thefgrs side afthe ouuimumatt amhangq;n%e(sﬁ the dotted lines of

the o By it valvs 22 i FRG et péingropaiptioh S FEASEEC L o
causeglfle {naBoOhHaflOQhahRa Y1 X 6R1EE s # SorldeReer b thedefrigent J:dlﬁﬁressed

in the compressor 21 and to cause the outdoor heat exchanger 23 to function as an evaporator

valve

of the refrigerant condensed in the indoor heat exchanger 41.
In the present embodiment, the outdoor heat exchanger 23 is a cross-fin type
fin-and-tube heat exchanger configured by a heat exchanger tube and numerous fins, and is a

heat exchanger that functions as a condenser of the refrigerant during cooling operation and
-8-
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the four-way switch valve 22 in FIG 1; called
"heating operation switched state" below) to cause
t he i ndoor heat exchanger 41 to function as a
condenser of the refrigerant conpressed 30 in the

conpressor. 21 _and to cause fhe outdoor_heat exc er
as an ovEpORAIQn At A W%ﬁ#@&gwlgﬁ&verwnt ahs %?Srsi“ffe(ggﬂ‘? outdoor
heat <XORA 2 e. ﬁ]gglaﬁ&?ed' tH MMt RAY sRUCHNIED2,Ahd thd i€ side of the

pres I ment, the outdoor heat exchanger 23 is a
outdoor ko exdhanger 38 is éommeetad ta tisdighilaefrigerant ngromusisationypiped. In

b heat. exchan t ube .and. numerous fin nd d .
the predenerd et AR ook HAE 20 P st Sant ooy 24 fog Paking
outdobfdif i3€ fRMnitdedusTig tEOSIk tdBasO BRoEEH 188 oafddor hédt aschaiger 23, and

evapor at or of the refrigerant durln%@heatln

thereadise disehasging Hreainieshe puisids ot theaund seiBat the |qatdoorwmha ffgpable of
cu g RS o Mt R ot oyl o o

outdoopheae exchenger 268h e The quiddor fah 20 dedrdviin ycamaindaa tfaromotyir 36.

5. In_ the present enhodi nent, the tdoor,_ unj.t 2 js

di éfb_séleal%lw vl e@étagﬂél_ae Faog VAP 85 Y5 disogtat ports
connegtetﬁ &b B Rrral GeHENs), 'péﬁkﬁggﬂzaﬂﬁ §hfiduid fefll { doneHEicdtiot pipe 5

oor heat exchanger 23, and thereafter discharging
and thetgas adfrigerant dommunisitiva pope ¢)ne Tha liquidsdosetvalvet26ds connected to the

out door .uni t i s..capahle o sin t .
outdogl bl RketiRis e o 11 BB bTabYe £ ShitbelA3d e toREway pyitch
valvePbowi ng t hrough the outdoor heat exchanger 23. The

outdoor fan 29 is driven by an outdoor fan nptor

30.
Th&urthefuaniowtfeardhetgxgbangs temperahee pasorci4gba detgcisdhe temperature
. i s |
o LBy 5 HEBE b Bt  0ni p
temperarasehsa s ahatpieteetsGhe eutdodriair gmperaafre ambtharike are disposed in the

commupi cation pipe . 6). The. |jquid c]Jose valve 26 |s
outdogB HRtbet SRSy %gutéa%rd%t?f iselisposstmiR g puidacr %805396 that
contr&ik lﬁx%eop\éf&ﬁ\ﬁﬁ O?Zadhspo%m&ﬁﬁﬁgqﬁﬁé’tﬂehﬁt&déy onitey Awiftiefally, the

val've 22. Further, an outdoor heat exchange
outdopeegérodieud eincbidena mderocdmputersandot membey disnased ixarder to ggntrol

f _the.refrigerant fJ.om | gside the td
the offodrafiya s A Bl YT 2FHaPefiSistlt ERBhreiR bporoy28 and
the likd)ahd ReloRfiferel BEchaHAtdPOd éXcharige EPAtréltsigralsaind thakkd witk the
di sposed in the outdoor unit 2. Further, the

indoop geritbiet P the ipdoagiiods ot Wik et SR ONBHp o geeral

clectuftl Wite it &dte SlloRREHY fin i FRIA WRABHLAR 3L is connected

toa comhiémiﬂdpowet saipleB2,36nvert| alidamtiag mlnmegg wgina:dt eurremtoara can apply
i ed in ordger ntr t ou r

DC voligee & they a9z fanpafx 35 ang ¢ %@Pﬁ%@rﬂmpﬁ 28 céﬂ@?lsv‘f&lya a

voltag QAN ERSOT3 ﬁ?ﬁ%ctﬁ% B8 dompre8sdr pb®er @bﬁlii&cﬁm the compressor

configured such at 1t can exchange control signals
motom2Rifromah¢ inverten X1Hs disposeidrhgovgendbninvertéreyl ang the camppressor motor

indoor . unit, 4. l.t.wll -be noted,that own_ | e
2. FRARE o Siaogt wiita ! oS EimaR bim et S iR BT
revol@idhld @f¥hel dondpréssas 2 1L, figat is)iRIdperatidd fleguaen o€ teadmpresser 21.

commerci al power sup ,.converts alternatin

ly 32
curvsciescribsd@bp thegitasrnt cisit Ll tipaingonbtionse | capable of
switcfrfri%F E)a.?@ §%ér9tAxgé]i§?t&gélpﬁ%ﬁmé %Beﬂﬁﬁ) éré % aﬂﬂg 8%%%'&9@6%&%? by the

ronal Ty, ~a” vo cur et ect or
interchbanectioh of therigddon ecfeigepniasmait 10avthe ostdped refrigetant tinenit 10b, and
ressor
the re%r?gqcpi'ant communication pipes S and 6.

(2) Operation of Air Conditioner
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notor 28 fromthe inverter 31 is disposed between the

inverter 31 and the conpressor notor 28. Further, the

outdoor unit 2 is configured such that it can detect

t he nunber of revolutions of the conpressor 21, that

[ the operating frequency of the congéﬁsior 21. 30
E¢.

is )

As Nt dhe onsgationaf he aingondifioneg & il be de 10 of the
<Coogh%%gﬁ%ﬁgoner 1 capable of sw tching and operating

e en cool i ng operation and heating operation is

c offrirsiy vodihglnpetation wil tbe desombed tisiog FoE. 1t. he i ndoor
refrigerant circuit 103, the outdoor refri.gerant

i EhiPE opoleng ongiafiony e Tt Ve SV VAU PR 8 e e Fppisgnted by
the sobidafs fr FI@%, 1RR65 2 4418 wHerethe dﬁeﬂggé Sig86f te QohiPidssort2ds

operation of the air conditioner Wi be descri bed.

connec®ddb ithegadsisiea itaputdnor dieat exelangan bt where theyjntake gide of the
d i.bed using.F . ' i . at.i
comef§55 2435 b £ R D2 0ok R e e 26, e

gas cloye vdivé IR a8 khetklédtrieslyl powkeldd expansitiavalis24 aresipai.e
where the di schar ge side of the, conpressor 21 .is

conhedt 18g opidoprian g3 f dheputdaor URl Zothe ¢apiPrasenst21. and the indoor
fan 42SE£RBHHRor gr;ii@@.ge SR TS stafl SPEe ﬁe’ﬁqgerﬁt ch@t?it,l gas re{%igerant is

conpr essor is connected to the gas close va
taken Fatottheecomprissot 2 tamdicamhpresed.amdds S@reaftbesentmshe batdeor heat

val ve 27 d the electrically. powered.expansi al v
exchagers Th et ER STHEY Y abr TER 96 R EEHEr S Bol obidoor
heat exBhdngér 23 Rt SORRLRISSPir Add isR0HddnREd. | NeRe the 38 dbérhidid taken into

of the indoor unit 4 are started in this state of the

the oytdgariugisr2-nt the idrizingtof tapmenteaar fagy29, et axehangg ieperformed with the

. [ r A r .
e SR RSR AP O LRRE BOh OERBOM ne cusic
of thef cuitdoon@apit S Thbn,\ted Nuid Zefrigérant contenseé i thg @uriobr headexchanger

, to the outdoor . heat exchandger 23 heats_t he, out door -
23 is denressrizqddn dinelestaenlly nagyescd pipanen vrjys 24and is qradiss sent o the
o 30 L 3 4 0l A i
Thenythé tHijgidrefinigerant senetoothe duloor eitd ceols Herrgem a3anddm evapoeated in

. qutdoor ajr is.,discharged to the, outside .of the.
the indb 1R xthindes 4Ty HR, B SoprR alrigakes me e ifdock Bhis ke
drivirgbfitReinabd @R 42 Neat e}&hﬁng@‘lg Berforfed witltl@R r€SigbfahZiddhé hdoor
the electrically powered expansion valve 24 and is
heat exgkangar 4 band ghetropwm aithis blgwiewrintgrthe ropm, framtthe indpefamit 4.  Then,

I au . _

e oL KPR bl o BRSS Bemet e qudoor i

2 via §fas kefripérant dvdeminicdtion pipec® 0l Fhenhthergaorofdgeramretuimed to the
evaporated,in 20_th§ﬁindoor heat .exchanger ﬁi. H?re,

outdoppwnif @ shagdity taken wibe cPRPESSEtie Li vigiHisigat Rlope vilys 2 . tfae four-way

_ o ¢ : 0 _ o . _
U 29 O e RS 20 1 B ARy s o
<Heating Dpegeon41, and the roomair is blown out into the

ro romthe indoor..ynif 4. Then gas
r e?{'gi]xgé’re%\ti‘ﬂg f@%%?ﬁ’&?‘é?l@ﬂ”i‘f?swg iuﬁ’&ggrlhhh]:at exchanger 41
| S DeingMeehd SperfiRnOHedoORL wikNvwitch Wlve 12 iW8R heating operation
. refrigerant conmuni cation pipe 6. Then, the gas .
switchesk tatger Burther.cthe igwid clase valve 26 5the gagieese mhvethkz apdthe electrically

' en . onpressor 21 via the gas close
povef e E 3
When the outdoor fan 29 of the outdoor unit 2, the compressor 21, and the indoor
fan 42 of the indoor unit 4 are started in this state of the refrigerant circuit, gas refrigerant is

taken into the compressor 21 and compressed, and is thereafter sent to the indoor unit 4 via
-10 -



switch valve 22, and the accumulator 25. In this
manner, cooling operation is perfornmed. <Heating
Operation> Next, heating operation will be described
using FIG 1. During heating operation, the four-way
switch valve 22 is in the heatjng o&grati n 30 .

the fourpvey Rwick valve 22,the garailoseivglve 37 andiihe |23 EelyyggrgRy cogimunication

ipe 6.1 | ! 120 datstRé tobm RIPUR R

pipe %xggggﬁgﬁggs;ﬁ%\%gé%ﬁg%%g%ﬁﬁﬁéﬁﬁtheaosutdoofnfan 29

condenfed inghointldardreatienchaiger dhe Therp theeslémrid ffrigerant cohdensed in the

. i pdoor . fan 42 of the indpor unit.4 are started in

mdoo.f H‘F@ ex¢hep "?ro’ﬁ 1§ fgnt lt%ﬁ’reioé‘ s ?rvéﬁhﬁ ,llq{i@srefqﬁﬁfqnéer ant

5  comnluhicalidi BipeisNt ThbAShE RHMESFiREradiscnbith the BRid6sSE@M: 2 ’ent to the

is thereafter sent to the indoor unit 4 via -10 the

electrfCﬁUY powgred wkpansionafalys 282via thediqyidsclesererdve, 20, iedepressupigd, and
e e 4 :
cools koI Bor o epi 3 BB ST L SR A heatadfer T11° e 18

refrigéagndvapbrafeddn itlse otdovd desteschahgen?3 isngainrtaltendhto the compressor 21
exchanger 41. Then, the liqui reféiggrant condensed

via the fourtieay switrborel weet and et Har 3% dB s mgnRgeheating operation
10 is perfiHnd@O" 1t4AlItbe %oi’éd%ﬁébﬁecr:hhﬁ%g ﬂﬁﬁfg bf 8f'0AfooPair and the room air are
communi cati on pipe 5. en, the liquid refrigerant
the sasrerds duding keoling apecationndescidption thengof tsentitted.
electricall.y powered expansion valve 24 via the liquid
<Pu“¥ﬂ[§%‘§n95’le§fé‘¥%% is depressurized, and cools the
OUNIRB pudHp dowitopePatMaRATRIRECribed bie g WGIPR FIGeal  Here, FIG. 3
) exchanger 23. The gas, refrigerant evaporated in the
is a floweharbshomving opsratingdysingrmpsdaygneneratiee and P 4t diagram

[ 24 Vi - . SW d
s o BRTBAERP ke Moo SRR PR BTRon
10 Pusnpdywspeedtionlis staitéd by therairt caiditivats 1 perfornteg 4 hecedure to
flows of the outdoor air and the roomajr are tﬂ; .
close Sireaid clgeR YolKe S0/l IHG BFER 40 VB RIOBUEE T PET b heR e i
conditiSnd'1 ik ﬁl‘fe\ﬁr@.ﬁé‘ g&éfri e‘éﬁo%@&uﬁ&ﬁ?onwﬁﬁtoauﬁdm AaYsY h.eat

oper at | Scr sing FIG 1to FIG 4. =
exchardgered 1 t6If@ct®n ds an aviporatohel the séfigenut, epdkpemp dowo gpéragon is

u do operatio d FIG 4 i.s a _diaaqr .
20 ended T HorRE thes Pl Ehn gaend robpite i SofPRBREs! #lp tretrigeran
ﬁllin%)ﬂﬁﬁeﬂi%%npﬁﬁﬁﬁ’tt 10CHY:s bESHEL RO iR@S thE ioQidobSrestigarirt dirbyit 10b
he air conditioner 1 performng a procedure to  close
m;io

(i.e., afkes the wefrigerant drsidethe indopprefdgarani sirepiy Afa epdihe refrigerant
roec re" | liF . Lt i .
come G35 a0 s SENEbRBE oy s 10
t heAddivilsally, Healie aicxsrditiger 141 tHeprésencémlbmilimsntaa pump down
evaporator of the refrigerant, and punp. do oper ation
25  operatign éete@meﬁewoarﬁrasfphglwégg@ﬂa%& OpEr orm pump
foR St & 28mprkshr D815 inBRIIE® i thd BLABbr controller 36.
downfsoltl:ig | Rgg‘{k&%qjggt?gp{ erant circuit 10 has been col Irecct_eg e.r
Next, the putap tlhen@pedtion deteétidngesegmograinrdiwing pholp down eperation will be
4 r&f er the refrigerant inside the indoor refrigerant
SCT*fcuit 1 Ca and the refrigerant communication pipes
5 andt,fn Bep SPEMB pfddirdrt GeRetsitha idilefouR &ag wivitelpvalve 22 is in the
refrigerant circuit 10b). Additionally, in the air,
30 coolingepfiretioneritched staterpad shas shagomepresar Akistoperrtipgnphigh iin

precondition for performing the pump down procedure. When it has been judged that this

condition is satisfied, then the program moves to the next step S2, and when it has been
judged that this condition is not satisfied, then the program ends the processing shown in FIG.

3.
-11 -
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25 operation detection-use programfor ensuring that
the air conditioner 1 can perform punp down operation
whil e protecting the conpressor 21 is installed in the
out door controller 36. Next, the punp down operation
det ection-use program during punp down operation W ||

be Negb ghen plaiconditiogiof siep Stis patgfledst th@ PIgERIR sRFwates dies
comp}eg?qtr ptou%r Inos% yay ﬁéﬁdct t%E éﬁ@%’ % bﬁﬁe 3Pthe power
00 € a e an ha t he

ng oper on Swmtc
suppl&dﬂ@ﬂ&&ﬁ)ﬁ‘rpréﬂon 12010p 28 af thegompinéssér 1 1sfram thnr meentetiXliand is

g the punp do dure.
calcuha@érbyj e gég“ﬂ%?xnrfﬁsyn stilne Horvq 26 SEE FRG the T Gient value
ddrm% é%%ﬁ; &ﬁdggckpg3next step S2, and when it has

Judg hat this condition is not satisfied,
then thecmp@smnpewds—DQv@magEEn@Danﬁ valw G .
when the co ton Sllssatl
nANeSF S et B S tber? Roblos FoBBes el Bt fﬂs‘é% sep 52

is lessst%an Eﬁé@mkﬁﬁo&ﬁéﬁﬁém fop@é‘t@ﬁmhﬁlgtxﬂ%th& lo¥ Botqfunifh@own
power _supplied to_the_ conpressor notor 28 of the

operagemisrheingdrermmed.onMhre it lﬁmgscé thagthe gREprassorove islegsghan the
a0 OBk N BB SR B B BOUR RABN Hin

perfom&td aganovws te stepi@teps S61to SB1) fonpmt&ssdy stmpmg the Efnpressor 21,
ol tage valye x DC current val ue progr a I
and “j_Yﬂsa gtégmféﬁe% thet thecomBreSH ORI Lo %meré%n%f’ detegnination
powef {}‘alﬁé gfé $Kat thesdét@iﬁﬁn&tfbﬁrboﬁdﬁ%h% ﬁBt@gﬁdﬂéH) RRRhe Fﬂ:’g&@n moves to

térm ni ng wnet her or not purrp operation 1s
step Sdel terqdhe deterednatighgrower valye pw@g@da valm ﬂlahmn’pw ingstate where

the wBiRT s oot AT Fetptbrre RE TR BB o B Fipuunp cow

operall6h.NJA dBEbADRhE BidteBRYse tﬁ&aﬁbcﬁﬂ%dm‘éi & Perf&imsd the plkthp down
for protectlvely st oppi ng the conpressor 21, and when

proceflpre; as shawgda FiG, therromnsesspieraskar bsfwe pump dewzﬂpe&aaoe is larger

e .e.,

than §f B8EGRibAA0KE ARLLIHE B RARET B UE. (-
t héVext,lie sipp S9! proveseingds perforaied wiieh cleles e tinten esed to count the stop
erm nation wer, val ue t ot I
time tafe@a Forpﬂreéog?é?@ew@@ogr@ni s yed to fhey %?@% ai%@fﬁ 1) for
[ t I
protecie P GRTRE B Sobfifestr'I1) 46 RIprifamARIT f?%?g“’k@"“g“’f step S1.
For ﬂbszfeamn, ihastalerbetwe dletplmmmdom pecéduress penforpedrphenthe air
d re,. as_shaqwn

condifiee o pEraind ARt ovelq oo iopdRATaiSe) Yo fB88SH heat

exchagéet Mo Tahdtion a@@ﬂ@’(rapb@étﬂﬁof tB6 rdfHgerBAORERAR EOVIBE oberation,
step. S4. Next, in ste processing is perforned

procemmg:ﬁ repeatadsn the cprderroff;g@g SloS2XAmB4+amd S op - 20 ti e
ot (le\%elé}? (asct%ge'ggvﬁég(ﬂﬁ ééi%&?bntep? th eﬁ"i‘l?e é\j olgg(l)\tﬁqu (E@dure

will be alepuribed.or Whin tleuir ¢dreitionegt @mfomsﬂm gump dolwa procedure, as shown
rocessi ng .of step Si For this a state
in FIG 4y eavorkf f RGO mRBGOL oermes he g ot ey Tessglue to

dwn §fBfichi {BE cdmbiesRR PoVeliRs.\ eﬁéﬂtﬁf@rr@dsb@rin@ |33, the
punq@%eratlon t hat cgu%%ssthe H?doorS heat i
compressor power calculated in step S2 becomes less than the determination power value, it

is judged that pump down operation is being performed, and the program moves to step S3.
Here, the determination power value may be a predetermined fixed value, but in the
compressor 21 driven by the inverter-controlled compressor motor 28, the load on the

compressor 21 tends to become larger when the compressor operates at a high operating
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exchanger 41 to function as an evaporator of the
refrigerant such as cooling operation, 25 processing
is repeated in the order of steps S 1, S2, S3, $4, and
S 1. Next, a case where the air conditioner 1 has
performed the punp down procedure w |l be described.
frequapgy AN £9TBDAEISEN 40 WHER theFemPIesSen aRsFates at Rdow GReraligfrequency, so it
I
s profi BAL RIS dSBRAA poblls i b PRt KoPbe ohSrating freguency.
Furthduﬂletlcad qautihg cdmmsmméﬂ déndsrio bemnmdlargeombere mmonmnmmr operates

dr ops.. For. this reason, e 30 com sor
under g B i0A R OPE A0S (S H50EE 5 Bl 1B SQPIRIR Gihes the
comp%&ﬁ%ﬁikﬁ@s'uﬁﬂerﬂ%’iﬁﬁﬂﬁ' witere tHe outdool H# dridite UG so it is

down operation is being aE)er ornmed, and the program

prefenabledr the dstegpingtion pewersvaluetie b@@tfwmqna?tf itemosdens aingmperature

sl BERPRB 51 AFA B, NOh by i e

operaﬁﬂg‘fﬁé@ieﬁ@y ofiihie an@&ssdrfm detsdtedan tlﬁdﬁ@.ltdmﬁlmltesaﬂrthaﬁutdoor air
tends_to becone | arger, when the conpressor opﬁ_sa es at .

tempegathreietesind bt the QUthQf HiF (EARSTRALYTE; SANSOB AP &F 168 45 nation
0 Cﬁh rating frequency,
poweH?:ﬁu& %%§%g e?gﬁlﬁgﬁ? ghni eétﬂglr?rghgnatl on power val ue
t 0 dbEnmnﬁﬂmcpm\wr valuet=heoefifieienttA ngpénating mguency Feoefiistent B x
dt e load aon the co]gg é ?21 tends to become | arger
outdoQ, aif tmpeTatiie s U es under a condition where
can bé edue e Binchibh. t BIRRE,ahpRgtan HaghaldobeGoRfigires eNcdlfulate a
when the 5 conpressor operates under a condition where
more a¢rirge detouningtion peswgsoiabiewsing; ashighsy ordgs potynpaial such as secondary

r ef ower value to be a
or ter? %t‘lhgrnthg? W?théﬁ%ﬁ?gg%gm? é]ﬁ%%oqnggiro ature detected in
t heNegttitwlR@thaigunditibn dfateptddi is satésfied)it isijodgeddn pfep§ém/hether or
enpodi nent, a_ function of the _operating frequen

not the jisnez éisythe middlo of erunting  gHPSS. IR PTRIRRSBIVES R TR 5158 hacause the
condiliBf OPH nlg 99%s Atikfied c@&@ﬁﬁﬁ%& hén ﬂi@z}ﬁ%‘ﬁﬂ gy fik dsg BroREd BPQEp S5 after

alr erature sensor IS US as the term nation

the alftaorrahlvmer W@blfennsFtbe pemaioiv, pracdnieneryhepdhy progiza hasmbved to
determn EB‘H@ wer ., val ue, =

step A {1 1met Hat BesehICared Etel 87 O the Sthe Hand, fecayse his

condili6ARHR katis@ed w‘h@ﬁ FRCrb SaAmIRds liﬁst@n@ébﬂ th @teE%diﬂ%ﬁ tHefhllﬁcondmoner
function. Further, the program may al so be confi gured

1 perioons; diemmlnm doven preosdareotwhen thegeagsamibaamioyed fowen S5 after the

theril ehe a &11%1 geipgélﬁﬁl} | I%rggJanpl?‘ﬁ¥&q?1ﬁ h W c%ﬁn %ng[lﬁf the timer is

starte@s i mary pol ynom al . Next V\/nen the conditi on of step

S3.is satisfied, it is in step S5 whether or
notNexhdn stepsy ﬂ@prqer@lﬁ@alw Séhf'oﬁtozsﬁlﬁtq s comessog ple  Inthe

presefftr Ql%ogghgﬁ)cvﬁé vﬁfﬁ]p I?%‘ g{%es%q Lbugl ng E@& hﬁ‘?l@@nhirféﬂ iR bonsideration

I's’satis e program has
of thef stmxlpomnvépketfmtmg glam3ge tf the x:ompfaescalnnotonlﬁjmd thmconﬁgural parts

o g G SR A B 8F SU Ohea, ALG Y 0 ETomprsor

21 driveR BY %L inPerfdr@BnSdileddmiiessot Mbtor 18 e 1RAGRURE cédhip@ssor 21
condition is not satisfied when the program has first

tendsﬁ@b@cwmedameewh@sﬂnfcpmprqsn@r apieratesai @ihighoonerating frpauengyria
compfmsontpcg Qﬁgg i %(Prﬁl%%ﬁgyf)}?ergt%s X\fhaellawt &b%rﬂn%%e%ﬁéms WQ the load

on the compressor 21 tends to become larger when the compressor operates under a condition

where the outdoor air temperature is high in comparison to when the compressor operates

under a condition where the outdoor air temperature is low, so the value of the stop time is a
-13- '
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timer has been cleared in step S4, the program noves
to step S6 and counting by the tiner is started. 25
Next, instep S7, the program cal cul ates the stop tine
of the conpressor 21. In the present enbodi nent, the

valye of the stop tinme is a valyue that is determ ned
functiop of g Aok alr PR etegt ?ﬂvtgs?r Y5itey e nthiah f In the present

J Ll iath
R R e
outdoopenin? iand) thercatfloon iy tdrpaatues, detertednty the wpidessair tenfperature sensor

. dri,ven by.the.jnverter-caontrolled conpressor not.or .28
35 i el 5 (e AN QRS HBRDIFS s SO SHenpleyatiRary Hofmofil Suctfas
| as@Rrtiniée BodffiticAODP! GetingTRRuak®S+ adefficiBitdh> outdoor air
operating frequency in conparison to when the
temperefin b serctiopaakieds at a | ow operating frequency.
can bgﬂgetdrh%r 'stﬁgﬁtit)ﬂ.adF r1he fo%ﬁﬁﬁ ﬁﬁ?%sozoje Joﬁﬁglﬁ' 8% calculate a
econe 1 arger when the coﬁp essor “oper at es nder. a
more @cvudlatt iswop tinvdwsing 4 higheudrdergrolmomiblesupk assaecordary ohtegtiary rather
in conpari son to, when the conpressor operates under a
than wighy st THAMY POMe™HAl door air tenperature is |ow, so

t hegaalineiepsst A% ej%H%hW WhéiRer! ¢ ndt tithd hhdE165de@BePdnd tAE stop time
outdoor aifr tenpéerature detected in the outdoor unit
calcutediinatepiSy, Here, ivdheptiessop timerhias glapsad; the programimayies & step S9

ot A5 RS T PO NS S BHRES i oL en

order @& irf6ine 8 pinpldo@mardriiecdr thé likd @aPHE abtipfessad2d das bén prétectively
used as the value of the stop tinme. For exanple, a .
stopppd.ipiege§sipg fo liRidisplas this aasthe outdepr ynih oxthe @gjopr Bpig Ads p

td frequency + coefficient E x outdoor air
pertofy SRR 93

+ correction value F can be used as this
f urgnt the ntheFhand) evhen theestqy tge &as netyelaisedinstepc®8) fthegprogrhm moves

o el LB 5B R EABSS T, o B, T, Bficbor

or thd QiAdooMalrehpabtutdicedEd PR% BRI e tdhperdireN@¥dor 3iShas changed,
step S8, it is judged whether or not tine has el apsed

P =%, : .
and whey dirtais bhen jsidegsl thantheredahe change dn the opeating frequence or the outdoor

. . When the st tinme has el apsed, .the progr S
e effpeignist et B8 picePin iS85 58 b Byl GRS HSabl o
descrie@ ABEEE is PeibrimednalHoyvever) whbe itiHaé besH ju&ﬁéﬂiﬁi stepBL1 that there isa
order to informa punp down worker or the |ike that

changeria theormsratingdreapanay08 throardonrgirdemperatuye. therngthp @Epgram moves to
yrocessing to LED-display this on the outdoor unit 2

of the indoor unit 4 is 15 perforned (step S 10). On

t heAdaitienalthaviten thinprogtane hat mpved fremistep Sidtto stepSd etheipnocessing

8 S it
ot s S oo e R S bt S b M ettt
a detégﬂﬁ%f%ﬁi%e?&alﬁé stife8 fOUISQRTiniAY WheBRP6F At l}b‘ilﬁlpdﬁﬁ)ﬁ%;akgaﬁon is

e outdoor air tenperature sensor 35 has changed,

beingaymfovm&]umc;er thescopdicion jthed glestonteratingtfreguendysoriie ewdeyain n
rempirCRR Bphdtd, | TRE TR YroBfam i B8 recatlialld dsgermipption

poweP¥4lG€86d g chileskdt polRr, SadeviRE iie jidged eitht eHeovenpréssor power is

erformed. However, when it has been judg%ed instep. S
less thap thp detefrpiapiion power value, then the program moves

o the processing of step S5
on. Here, in step S5, as long as the timer is not cleared in step S4, then the program moves

step

to step S7 in a state where counting by the timer before moving from step S11 to step S1 has

continued, so the effect is the same as when the program has recalculated the stop time in step

S7 as a result of the operating frequency or the outdoor air temperature changing in step S11.
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change in the operating frequency or the outdoor air
tenperature, then the program noves to step Sl.

Addi tionally, when the program has noved fromstep S
11 to step S 1, the processing 25 of step Si and step

S2 is again perforngd, and . thereafter .ip siep S3, the i
pr Q@rtgﬁgs%se ub flég%a%g@@ﬂg?%ﬁdﬁaﬁea 33Beiahe Cogmiyissor power i
equal $'bt §fatbOthad %Qfefgrﬁiﬂbﬁo]ﬁ@SWﬁ}alQé 11 the BRORrR Widves to step S1

operation I's being perforned under the condition that
after the imep bascheien glearedqu etepPB4oso asreresult, detsctien processingrad pumg down

as. ch ed, . Th t he program conpares the
operal %‘?:’ﬁlpf&?&l%ddﬁ%%ﬁ?ﬁ'f‘ﬂ'ati on power value and the
CopRIdesEded RBVRY, theaicbontiRionkt 1 bBthi pelgest cnfbaldirhdif can perform
conpressor power is 30 less than_the determ nation X
pumpglongropgratign whils@rotesiingthe gempreioy 83 by Pummeiopynstationgletection
logic°f step S5 on. Here, in step S5, as long as the tinmer
is not cleared in step S4, then the program noves to
(3) Clatrayper3tics of Air Goatlgiontyer e counting by the tiner before

nmoyl ng. from.ste lto ste 1 has . c i nue SO . ..
A hE e SERC T anet e areseat GHOADERal Bl THIORALS ctarscerisics.
(A) recal cul ated the stop tinme in step S7 as a result of

the operating frequency or the outdoor air tenperature
chdhgeirgonditignesd & thel present smbpdintest istchafigurad th deters pump down

as, been j.udaged i.n_step S3 that the conpr r .
operafi by FiEifSThya Bt B i Sk b BT SRR e B i o s
of refiigdrition éyitRogehfion (B4 caieEthecaddc? sk charker 41 toefunttien as an

timer_has bheen cleared in step S4, so as a result

evapogaipiefi the FefHgeranton the basis ofithe cersmressos pevat juprlipdto the compressor
s t . r i .

oo G TR RLEAE S e 8105 L3RRS H A4S 0 g

charagteridtizrthat theiwpridefaongypessaigitharefitigdrentpecireest lessgantl ippwer

conpressor 21 u down . operati on detection |pgic. .
consufiPpies s araler T LAl SQBROPF O, LS Jafinen etatse the air
condi’féigllﬂalliiilti:b %}ﬁ'{%u}ecpt% deftBt 86%n 8pladb BN theHasis bPthe operating

low ng characteristics. 10 (A) The air conditioner
charagteristictdf shpeamsprassoe b cathershan ¢hengesiin thestatel velye géthegefrigerant

ﬂow%%idg %re ; ?%}?%igﬁtﬁ} %y diectﬂlg\%&ig%%%%m%ﬁi hee(%sésj,{t%{%? c%r%ditionerl

can pérfdri GIBhREOWA ofdtaticéh Whié Alliably proettingaths esmpieesdr2dooMoreover,
heat exchanger 41 to _function as an _evaporator of the
becaupe thejagfeqonditioper k icopfigyred & deisrt PEBRSOBIAPETAYgRAFing the

comp%&ﬁ!pitogvgr élethE :Elgﬁnpfégwr% S ﬁ% JipGTLBF th2 irf doRRibRE 1 tro bzelaffected

nve 1 u zing the fact that the corrplr esso
by flubamtibiscindipevaltagn of thekammodreinl iwer supgly 32 handibeckuso the air

.conpr,essi the refrigerant becones | .and_power
condifigni | ¢ B ppBEnrAle ebthe COmPRSIIr MO pR AR driNii Lo compressor 21
from @REARIePD1, thdalk BARIARRRE is alBE AeUTrecledDydhd power consumed by

conditioner 1 1s configured to detect punp down

electrisgbpantsiogher dirant the cormpiesson inatdre2 8oriring thegompressor 21, which can also

characteri st i f. the conpre r 21 rather..than
conr B8 BbBi e e GreeotlRATRTHOEP s Aab Eogliubd *2o
(B) flowing inside the refrigerant circuit as has
conventionally been the case, the air conditioner_ | )
Further, in the pfesent embodiment, the air conditioner 1 is configured to determine
whether or not pump down operation is being performed by determining whether or not the
compressor power is less than the determination power value. Additionally, the air

conditioner 1 can sufficiently protect the compressor because this determination power value

is calculated as a function of the operating frequency and the outdoor air temperature which
-15 -
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can perform punp down operation while reliably
protecting the conpressor 21. Moreover, because the
air conditioner 1 is configured to detect punp down
operation using the conpressor power of the
ressor 21, it is difficult for the air conditioner
tend tqa-?fp tibke lopd gp thecrompyesspik-uati ons in the vol tage of
(©) t he conmercial power supply 32, and because the air 25
conditioner | uses the power value of the conpressor
rmMnrecﬁ&r dn thei presenhembalipents 8 ostopzilne ¢armspariding towstrengsh of the

t he, ai r ,condi oner al so not affected by the
compiESHaG s Bn st RECPUBS the gl &3 S elise L i5p die Bfppressor 21
after d“e@éas%g PEMD d%%pre?a&ioﬂ id Mbdealédlfed AR FBREOH ofthe opbrafifig

can a contribute to IHE@OVIH the detection
Js]

frequep‘cg and thgrpu@ioop aimterapsiptursywhigh tend. to @Bpct thrplopd, pp e compressor 21.
Thus, é 2 nefclgﬁlgs? g%ts%b?%?ﬁ{e'ﬁmdnd 1 eﬂ‘n to a?\%n&j{hte' chwﬁt%nﬁ& nga}n being too long

ermne er or not

or toocsheft,adrlthe his cOmditighep @ rcho sififidienily geiteut thendongpredset her or
not, the conpressor power is |less than the
(4) Madifigatifmat i on power val ue. Additionally, the air

copinkipne g?t hfhné gﬁﬂ:‘&dﬁfféﬂft |4 &5 EbﬂdlﬂéI%QQfet&ﬁﬁleﬁW&? 9Phot pump

becaus s determnation power value 1is calculated
downapemtibmimwas being pérfordmeddyyetettrminjng mbgthenoynad ik ¢dmpressor power

i.r_tenperature whi.ch . -.15 tend tq,af.
was 1 8 e FrvermibalipaRubr Valbe, S e s o b dhi¥oc, s
showPrEReNt, 8RR EoAENAbnerd MmiPasd LSEthe fté 65EHARPE Rller the compressor
strength of the conpressor can be set because the

power ¢fithe gempressonal érqpsd@ﬁag PhoREoWD operabiony hEowmées therair
condlggrreé %.{ltdgtreﬂ‘g%% V\ﬁbvﬂptgﬂ ?%tio?l% gb@ﬁormed by the
cal culate

as a unc |on e operating

rate ofcithnpé evhen Mmpaéﬁoﬂmjm ofithercompnéssbr Zledrdp$ éurafgf poip down
the l.oad on t it bcorre

opera}a%%éfﬂag RIS o R yhen the
slope WH | t oA eﬂ?@éjs_&gp&v%? d%r@%%ec@rﬁ?g ngfpgp Bah th@f18pd Sredpdnding to the

con can sufficlent tect the conpressor.
deterr(lm)atmtbmtéq:haagﬂon 10 In the preceding enbodi nent, the

ndjti oner det.er m et her_.or, _not own
R A e B
operaﬁén ﬁ%ﬂg%rﬁﬁﬁ@d 85804 vROWRIN widaSof £5EwdrRaetWin the compressor
determi nati on power val ue, but the invention is not

powet ¢fithe eempresson 24 dzops dusing pumpWewnrppeTaton ps shawn ig FIG 4. For

exam {2k bl Q8 o B R A3 RGP ANAE QUG Wcing

essor npr essor

perfommbmmbmee ahlueof ﬂﬁcmnemaﬂwichh of the paiver {fue when the
conditioner_ 1 can detﬁﬁn1ne et her oy not nﬁ domn
COmPEEEAT POWSFOF the SRARFSHE 2 SHPRSAUSIRE PHEIP JOXNORSTAtioR AR

spec1%\ﬁﬁ? Whéh the Hpé'o?ufté Qa1ul e v@flg Wwfdﬂ'ﬁﬁﬁtﬁ%ﬁ@ Eordpre §§'09 Béwer

ng punp d operation beling smaller than a
becomesecnstant pwcbr d'elnle aftertht doop indhecahpressanpewgr stasts, fravh dre power

LT G s
detenfliRia@6N AadtioARvid@! e C h ange) .
(Second Embodiment)

In the preceding first embodiment and modification thereof, an example was
described where the present invention was applied to the detection of pump down operation,
but the invention is not limited to this. When the air conditioner performs operation in a

state where a close valve is closed due to poor construction or performs operation in a state
-16 -
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20 Further, the air conditioner 1 may al so determ ne

whet her or not punp down operation is being perforned

using a variation width of a power val ue when the

conpressor power of the conpressor 21 drops duri ng
down ogperation, as shown_ in FIG For . exa

| e,
wherd e THESTAR R 1 CISEERA 9T B:ik SIRIE PIETR YAGIOWR Bingipnad corgpments such as
AHITY r "
s ox YR A, BPEEPL AR DL E0 1081 SEPRY Y of B ey s
valve\haveifailefiemdtwienbe p]acqawhas dinat [pmlﬂcm hfis odvarred iganeisdaonr heat

L.
el R L BUTR U0 SR L S0 ATBLE e
exchaff it dhd4Rd hitak%@ﬁiecdfﬁ%ﬁ%rﬁégﬁo PEMBE vaRQGANBE chalCUMSionBAts, it is

power value after the I n the conpressor Eower
also posgibledo ammttermemmmwentm todaijyrpdeteetion suckhas when pglepe valve is

0 e
close U RRE L D S e e BEEELBE8 S hen
state ddtufshehgpe em&dJsrfgna‘tionslt comﬁoﬁelmt@rhme faned, eckivke tetdoatpressor has
t hereof, an exanp escri bed ere the Eresen

the oneﬁwrgtqhewcm@ca% orgo FRINRFESNG 116 FefgReraRt Ry o less and
powe %hﬁsh beé&ﬁ{eséﬁﬁlléﬂ}i %B sdnsto RHen thdYif @dildﬁtﬁ)ntepissnonnally
en the air conditioner p orns operation in
perfosniageeﬁﬁgmaéomcyﬂlosmrmdme is closed due to poor
struc F erforns eratlonlnlﬂz% statg.-th. . lied
s6oand erpbodimeht seryipges texaply whers A prosenl jriyption is applie

to famhi’@d&edﬁ%hlvﬁll?oefdé&ﬁfue@lbé‘l'ovﬁOn'ponent s such as an

expansi on val ve, an el ectromagnetic valve, a filter,

c| &irst, the cpafigaation phan ainegnditipnes pertajning éo thepecsent qr%lzpdlment

will b%r?igsc%%@ oh tI?l"lee I?Asﬁex cl;#%ﬁ% 2 rﬁ%}gtnfélﬁ g?% z?] g&%@ 58@?#%51%%4;% of a

oor
refngaraheélfdugej’faﬁtalrmonélnbﬁém;fx’:ﬁanﬁrtgetoahﬁ seebndémbaodimetsfahe present
heat 5 exchanger and.the ke side of .a co resa
invengpng hEn g EPBIGOMITION HohE-cH SPEAESYPS i penditinep dispdsed with
r
B
a gas pefugerant®imrogticasion piweeiD6thatdhterepanest thepiysdodrawit 62 end the

ncoc YRRTFE V5o BRIV BB JBLE BB i onditoner 0
is coxﬁ%ﬁ&"dﬂ%ﬁtﬁé ifi@%onrcbforPPRthablfddo it P, fic ifildds uhhal04tthe liquid
conpr essi ng%t he refrigerant becones | ess, and

refrigganpewpmueissiiunppe b welbreas wigara commuwiggtien Bl 106, and as
will b}é’g@&ﬁb@g laﬁéxr 1scc(3€§Hlé PR tchltiltc%ﬁfardé%}s%%g rl]ag&g ng c%lﬁ%nc%peratmn,

dehmﬁﬂhﬁylrrggolﬁ&t@n mdal{mhmg vfeestéont he present invention is
ed to failure detection will be described bel ow.
<IndqﬁF%§‘t‘ the configuration of an air conditioner
pe r'Ith@' 9 uhi? IE fs RSk %1 tﬁé@ﬁﬁbggf‘ﬁ waﬁ %r ‘ﬁ‘le' likekiﬁsxde a room,
descrl on t basis o . is a
The indaoe uait 1% isf doguecigd i the outdocuxfumt 1&2esf1a ﬂgecﬁugbraut eqonunication

) f._an, aj ndi.t i oner taiping to. th econd

pives g5 34 06 eSfebnnautt] phut BF Ine e fiebfint Srcni Ry
C OMNdixt, it \&n tiofi o thieAndctr uaf 198R4Al @b dedcyibed.ai The indoor unit
condi ti oner i sposed with an outdoor unit 102,

an
104 is pgindy digpesed With, andndpos refrigerant ¢iequt 1d@s that configures part of the
refnggmpdu&aitlbp NRL Hl%o&péﬁ%élegant circuit 110a is mainly disposed with an

indoor heat exchanger 141. In the present embodiment, a heat exchange portion 141 mainly

includes a first heat exchange portion 141a and a second heat exchange portion 141b. The

first heat exchange portion 141a and the second heat exchange portion 141b are cross fin-type
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a gas refrigerant communication pipe 106 that

i nterconnect the outdoor unit 102 and the 20 indoor
unit 104. A vapor conpression-type refrigerant circuit
110 of the air conditioner 101 is configured by the

i nt erconnecti on of fhe utdoor u 10 i ndoor
fin-angripbe hegh exqnaaears epnfguradd g heat RN @Eﬂuawrwsrfgw’ and are
p
dev1césq§ g&?orhﬁﬁ H%ge%cglfgié glgéégeélnalt%mgwmaﬁa l'db@n 91& eHéiQGthe first heat

er, 1s capabl
exchasgé partiom ¢4 kenahdape second heds eXolmage porioh gl p@rlamrmnnected viaa

dehurt o o S RRAPRIOT T T0e e FGEARIBaiRTte

electr§ﬁ=lﬁ € vAve 347a dn déctioaghttievdlsihdeis dapL0df beTﬂgesmtched to an
oor unit 104 is connected to t he outdoor unit 102

open wta durieg fassrrdegerited coelingeneration a5 heplingaperaiongnd ta pelosed state
o R T TS U LA TRR P00 Y e

later-disariteidiieHumidifyingsheedationni Thus duiifig codingaipetayion) the fiss teat
with an indoor, refri ant circuit 11 t hat .
exchapgs, pergigp ééﬂ’p@?dt the pecog Beartémagg? BiiCE 1AL} ihctigpas aypgorators of

the re 9&9& rBﬁflh ﬁéa%ﬁ ?éﬁaﬁb‘ﬁ tthe AR8hda eﬁ@l‘laﬁ &/p&HisR 93 Bfland the
W I ndoor at excHanger 141. he pr esent

second ﬂnbatcuxmsa paniwedﬂlbmanges pndensens qﬂtlne rediigérgnt.  Further,

o GO ol Ep R RSRhLL b s o2 coler

of theQ¥FpRAHACamDiht figdl hidtlek chdige fpbmoaema furlk€iohs Sdmhaagerator of the
portion 141b are cross fin-type -17 fin-and-tuybe heat

refriggraat aﬁ@é”rlkb%l@ﬁwd tjwatc thg dgturpidy lom@ﬁ@t&m%amsﬁc ¥glye 147 does
o 1T RO a0 P T3, AL pOBHIL LIRS,
pressdre-reduchgedevice sactpamm ghevtticadly pbawbrai empdnmdslewsleas ond heat
exchanpge, portion 141b are interconnected vi
RN % preami SaboRPthr o et 1 5 Sispased with an indoor
fan 142h1%r SRy Yo dictd BB uti Scansifh At OBABENRaSs thadusl tHetifdoor heat
i's an el ectromagnetic valve that is capable of being
exchasgﬁrtldﬂ ea:hct tbemﬁercspppiymgath@am into the roamers-suply »alrb@cthat the indoor

ol |n ratto d heatln at| n._and to
unit 107 Sxcs R BY et heat o b8 Ryt ded Betag e 1601B el gl fhrpefigerant
flowif ﬁlrdﬁfgh\tﬁe indotitieat enchinger 9380 Dhis, élhﬂu@”ktdoﬁng b?él')mon the room
uring _|ater-described dehum di fy| ng operatl on., Thus,

air is geplechley Beaeiriggranheaneiatng, ingife thejfirgtthepteane m‘t&@dﬁ‘i’ﬁﬁg’eMIa ‘and the
sccon?%%%t e%u n%‘élé 88rtﬁ)'ﬂd1 459e Bﬁ?ﬂgﬂeﬁ@g&)g%ﬁgéntﬂ o Aik %rheated by the

n as evaporat o e re ri-ger ant
refrigBani copderesad insidecthe fiest heat exthangé posibn dad arekihbaegad heat

portion a d.the s nd t exchan ortian,.
exchabga BORARd A on HEthep QUG APETBATEHE SPERRPL R ifom & i cooled by
the reﬁi’éeﬂh? EvapotdtEd REiddSHRsEhdaY bRhaRBEp bR N4 14 £ }ﬁﬁfé@%? the

heat exchang portion 141b functions as a cool er
refrigetant flawing gm@mﬂhe aenpgnd lheatfepcclsangh partiogxdhbn gEhlpso dring

a func as_an ator of the
denurpidtiyfhe AN RE PR ARk EEn (o ARRERLAY rbeelrang (B &R B operation
that i£d @SHHOABERL bpEratidd thet Jedforale ealylihifidifieatidntod theerodih air can be
el ectromagneti ¢ valve and that it is alsqw9055|ble to

perforacd wieubeas myshes mﬁ%blﬁaelﬂlb@ﬁl%ﬂ’&é%m@’é‘a%‘{ﬁ: the rogwm air. 1t will be
noted$h& ¢hd { ftnﬁ f&a@%fcﬁﬂfeﬁmﬂo@ umcté%igagl%st%?hs in the

presen ment e |n oo I's di sposed
WI Flarther, amihdoor heat exchange temperature sensor 144 that detects the temperature

of the refrigerant flowing inside the indoor heat exchanger 141 and a room temperature

sensor 145 that detects the room temperature and the like are disposed in the indoor unit 104.
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fan 142 for taking roomair into the unit, causing the
roomair to pass through the indoor heat exchanger

141, and thereafter supplying the air into the room as
supply air, so that the indoor 20 unit 104 is capable

f bet h
Pt e S B e S e PR S e
operafidit DAERAY oi'tﬂﬂq cogﬁgﬁméjﬂﬂé ipoF ARk 104 ORELIAbADY, the Ii‘xﬁioor

room a| I's cool by the refrigerant evaporated
contr¢lies il 46 incheles amsitronemputexatdammemony aidothe like dispesed in prder to

heat cha e rti Dur i_n eatl n
contrg) i Hppgitis fl° AEDR CaRPEit® Ruch el it P exEFmeg Frd sigppls and
the lilORHE B%&ﬂot’e @Shﬁiﬁl& iotishéwih) dhddfan exeHapp@ord@i bighils ddd the like
and the second heat 25 exchange portion 141b. Further,

with thg epidgoreiubidi f yi ng operation, the roomair is cool ed
refrigerant evaporated inside the first heat
<Out&’a’°rtg§!r1%e portion 141 a and heated by the refrigerant
fl d“\l\uemgtdonsmdel(ﬂms installzd dubdeats. e dtheanglwoponit il @hiséfiected to

mghus qungéﬁ um di %ng@ﬁgf}ﬁngélg%n@fa&hgﬁg gﬁorﬁllgures part

ofthctrgﬁ{gehﬁlt@lr@lﬁhﬂl@ di fy| ng operation that perfornms only
ehumdification of the roomair can be 30 gerforrred

W| tNeatsithe eonfiguration of theswitdsior unit d0R wilhbe dessribechp ekrhgtquitdoor unit

102 s A Sy B S R el P

refrightaht diffuit 120. | THO Blitdbeefriecdnt DBEuIt EIOBES ﬁiaungadﬁpmamth a
144 t hat detects the terrperature of the refri

comprqseaKi 14g» & Fsr-avaytshatch akys %é@toméﬁ@@m@@ra & Y clectrically
povcfSRRLSTHEIAL 1, TG4 E U LS00l coe e

127, andlﬁrsﬂ:ﬁnd seedhnd fHterd 135 andt I38. i ndoor uni t 104 i s disposed
W an i ndoor,.controller 146 that contyol s
télh#ﬁstcpralﬁreaforelgi B % BAPPISHSE ﬁwem? @Pﬁﬂﬁfow bg yiagied, and

isa pé&ﬁve ﬁgﬂhéén%wt}b\é’coﬁ&?esbmn b§ AtohiPrdsSér mdter 1 78 édHiRdHed by
a mcroconputerand a menory and the'like disposed in

an invarigel 3t gee EERO).ol Thehaccimabader 124iis canpscted frjan intake side of the

com confrl %:fred such that it can exchange control signals
pﬁﬁ?ﬁf’Sl he like wwth a renote controller (not shown)

and'he FourSkHNEWig et 122 is 8 vBRalfer svitthingahd ditectiondof the flow of
t he outdoor unit 102. <Qutdoor Unit> The .outdoor unit

the refipeerang spejsihat, dedngerclioe cperatio arsl delwstidifiying ongyations the four-way
switch 9%25%% da ablE la?cd %@g{ga%%g%gsﬁ c? %fotﬁg :é%l{d eEéog ?ﬁ f‘Qﬁd a gas
side of' @ha)c_ﬁutdditfr }Eafmbmgantzxandmmneclmg the\agake stdla@f the compressor 121
(speciealy i aheuriistes Jeabnd e religesreat Shmiyeadoe piredde

(speciichily, e g&gtc@&ewarv%fmp@é@m% s6Hd GHéd ofthd fARr-WARiswitch valve 122 in
conflgures part of r ef rl%grant circuit 110. The

FIG. jsabesbcooling og&ratmn svatthd: ptateT bolow) 4o pausathe atitdges beat exchanger

ssor 21, .4 1y swteh valve 1
123 lndiBuats CHGERSER LA heerBblonttublin o sty 121 and o
causertﬁé’\ﬁfdﬁdr Ioapatthhfger 1al Vcﬁﬁjhat‘ion mpﬁﬂa{oabﬁﬂlel'aﬁxgeﬁnt condensed
qui d_cl ose val ve 126 as close valve 127, and

in thefqu,t(&or heat exehagger 123 and g.lch t(hing hgating operation, the four-way

switch valve 122 is capable of connecting the discharge side of the compressor 121 and the

gas refrigerant communication pipe 106 (specifically, the gas close valve 127) and connecting

the intake side of the compressor 121 and the gas side of the outdoor heat exchanger 123 (see

the dotted lines of the four-way switch valve 122 in FIG. 5; called “heating operation
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The conpressor 121 is a conpressor whose operationa
capacity can be varied, and is a positive
di spl acenent -type conpressor driven by a conpressor
notor 128 controlled by an inverter 131 (see FIG 6)
.. .The accunulator 125 {s connected to i pt ake side
switchegtapg BT ogaue toindoq hea BXRIFEE 18hcq Bircoh uA Songenser of

the ret eiaan‘t' ﬁ{ bRl 1§ﬂ4etc%ﬁitp?&s$m1ddnﬁff§%1%9 e oultdsor he¥xehanger

rigerant such during cooling operation
123 tcafmdctatamsranchvamra@r optheaefrigarant tnndeused imthe indagr heat exchanger
141 val ve 122 is capabl e of connecting a discharge side of
" the conpressor 121 and a gas side of the outdoor heat
e X Giie §edsedtZem dim e Whe Gliidaer hdde exdhafde 128 Gea oosd-fid type
conpressor 121 25 (specifically, the accunul ator 125)

fin-angritibe heat gechapgsr cogigupd by a haahexekangeriups prd nugerous fins, and is a

heat e%?l%gléé ot#xgtﬁﬁ&éi onb 382 ggt‘?deﬁge{?%ﬁ tﬁéaijeﬁ-% %z%ngli}nghﬁﬁ% gﬁg ;oﬁé’ﬂahgn and

180 B val
as an evdpbeator' of ke refificcpe rdahn@ heaingtopbeadtos.t aflke’ gdssidwv)f thepoutdoor

v S IS BSoSLtoR Eiehenect 29 1 UG 8ucern
outdoﬁloﬁﬁﬁ’i £ un%el-a% Nbnhete S AURE LG rbHgLRnt ERAhuRKARANEEE 105.

tion as an evaporator of ‘the refrigerant
In theqmmamhbdmemnﬂm loastdoot it | 0hisakispesesteiiyen oudgor fand29 for

._such t hat. r|n heat i eratl -
ki iy g 53 RS R G0t ARmeh e S i 8k exchanger
123, dhdgediadfae dssbﬂﬁgﬁg the&r ﬁﬁtﬁ@bﬁﬁﬁﬁfofﬂﬂe]mﬁﬁdo tHaethe@@sdoor unit 102
refrigerant comunicati on pi pe 106 gdspem fi caI ly..the

is capghls of Pisngignt/o bexrhanged bemiser theryitdoor air japd Hiegekiggrant

Towi LhIBIRERIAS Ynt SenB 17 d%’?’?g’éﬂﬁ%ﬁ% B ety en
outdoﬁﬂfahmmyrm tch valve 122 in FIG5; called heatl ng
op at 9 switched state t o cause
EleRicalu RN SRbaron B Jog oF A eabdon Sile Rbase opening
is cap%le of BEinp $Edul A& Y whiRHRiRESRsUCA tﬁdﬁ%&ﬁ@&b@ﬁﬁ@ép&é’cﬂon its
and to cause the outdoor heat exchanger 123 to
openifigsoeguated suchrthehisrednegsdhe pessuneof the réfrigerant condensed seide

outdop ShFIRDSoH 0 D H0H THAe S Ehignois Shpb 8RR cuch that it

reduc@sf 08 prdskiute b R refrigaranneorideheedlie te iadsirde@asxchaigti I}Llr and
a heat exchanger tube and nurrerous fins, and i

during, é@hun@sufwaa @E?Tatlﬁlatlt is vl prsmed suchthatihdrasaiet aéfml@ﬁ @s possible,

reduch B’ pdrgs% L?é‘{ %h&é%sélp bito@d Miat &h&ker 123. Further,
évapor a gerant during heati ng

the ﬁl@DﬂI(h‘Iebm'[d filfdre lghanchl?&areﬁhbisehmsc&mnhe indet taned mtllm o) the

IS nected to,t four - ch val ve and
clectricgy | PPYjEred cEparenprapisd 2ol atresiy £ OUORLRRS FX%%W 123
and ﬂ&esel&%%m‘}tp%%}éa éxaﬁnshézﬂvwde 12f 4d0REwEn thO BIRERCEIRE peiered

pi pe present enbodi nent, the outdoor uni t

eXpM@Zva@edh%mdél@thm%cbﬁewmw fan 129 for taki ng

U388t o8 R AL U 1} s B3t o

conndc’fbﬁﬁ@ @f(ieﬁ{al dd:ﬁ@fﬁﬁp’l@sr(%)efcffﬁ:aﬂy, rthd Bquid @efﬁgéﬁnt%nﬁ'ﬁum&mon pipe
unit, so that the outdoor unit 102 is ¢

105 apd) thei geg refegeranirommunieationgier H)we Ehe R 61?’(2?1 8‘6‘?’@ 476 is
conn%[bql th B ﬁé&dr%@ét%%&%m% ef igv‘éag %eté?%c‘rg:q%l ﬂ%@vegéﬂit 5 %ﬁskl)c))/n valve

eat exc anger e out doo
124 aadh the filters 137 and 138. The gas close valve 127 is connected to the four-way

switch valve 122.

Further, an outdoor heat exchange temperature sensor 134 that detects the
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out door fan nmotor 130. The electrically powered
expansi on valve 124 is an expansi on val ve whose
opening is capable of being regulated and which
functions such that, during cooling operation, its

opening. i s regul gted such that it reduces the essure
tempegture ff thesreffigripny %a@}ﬁ@ége ?ﬁd??{éeﬁtcfxaﬁ%b ' 2} g an dutdoor
air telg SHRRIGNsHA35 tﬁﬁ‘ﬁe%‘éfs‘tﬁ@oﬁ’[ﬁ@&ﬂ dieRPEfaftire Qﬁk% t#gtlﬁ(e are disposed

ening 1s regulated such that it reduces

in theputdsonngit $62.t Neurthef, theyeutdonr witrlddns digposed wh anrgdnor controller

heat exchanger ..141. and .during dehum di ing .
136 35 GonifRl e SPereritn prACH Popeitisr Batii M oldPofdu 102,
Addit®hall}iahe aStdo6SHhitbBer 136666EsahBicRic@fiputee and a iftenory disposed in
refrigerant condensed in the outdoor heat exchanger

order ypemtyol thetruidoor upis 197 aad theravesiet bAH(see FIG 6] theg ponirals the
conpt 8358 L1t 550 £ PBREH sy gl Bkl g

like with, thé &ideeecortfotlepldtdsfthe mdadr wnitHan g dr wilPie natedithiah@s shown in

the oqpR SleBEIcE) Vi QB OLEhe MR S 07 &Ryt Al et
131 i:it %dgﬁlg&ecf{ooa?@oﬁﬁﬁkféﬁal 38Ger sipplyl 13;1%611\%1'@ SRerMAingeutréfit Bikect

as close valve 127 are val ves di sposed at ports
curremtpanvbeanegplydD € voliagedto theaitdeas/fpn pwior(138@nd thecepmpyesse@otor

liquid refrigerant co ni, cat.i i.pe.
B e Y A
supplied a6 eheVdnyResbdOmbtor ¢ 28 foft 1B idvertthE3 10ig dibposediteaveen the inverter
exchanger 123 via the electrijcally powered expansion

131 apg theecomppesseotond2§.i | Kusther, therouderring: 107 copiiguradsygh that it
can Y AT SIS0 UL T Mo S Y Brccn
of thesngoessdS2 It hat detects the -20 tenperature of the

S bR s U BE SR SRR Shpac of
switcgii?lg 864 SpliEn MR cRiling LPERESAHAEShAGEritiA, Add&ehafdifying

posed In the outdoor unit 102. Further, the
operation tiowenfigntet byQl intercinmpetiadofithe indaer rgfrigesant circuit 110a, the

controller. 1 hat ,controls the operatio
oud e AT Girsie 1 O g S ol CmRRELR0F Bt 165% 105
(2) Opeldiibn &N&IrlQbnditid@erout door controller 136 includes a

m croconputer and a nenory di sposed in_ order to

contexb|the erergfinngriche ginpenditignes AQL vrlbbe dsssribed 131 (see
that controls the conpressor notor 128, and

<Coolﬁégggg¥%utgﬁred such that it can exchange control

Si ¢iat, oalirg dpeeationivikid beidekcrited usindddG. Tontrol | er 146

of the indgor unit 1Q4.. 1t wll.he not t hat,, as.. .

s h I FOORE BRI, e PRk PRY e%%ﬂm 4 e Fo0fing geeration
switchet 207  Pididher, {82 11§18 Wbsk Wafrk 326 Ghe BAFcIbRWRINEELT2 7] fhe blebtrically

I's connected to a conmercial .Fower supfoly 132, .
powerssraxpansiorayales 2, iandjtheudchemiditieationruse elecitomametic valyg 147 are
can apply DC voltage to the outdoor fan notor 130 and
the conpressor notor 128. Additionally, a
VOlWREEHS bitfdebi faleDe & te chiddodr @hitd 62 ahié torgpiiehsr 121, and the
conpressor power. lied to, the conpr&;sor_nnton 128

. 2
indocr g 42-af theindepkmin Y are Siartes xibis St RBOR reiRgerayars, as
reﬁ'ig%r;élli% ﬂ%@to&%ﬂ?&?r@é@%&r 51 %ru% %ﬁ'téprie%?é&t 28is tHeRBABLAPR the

suc
outdoor heat exchanger 123 via the four-way switch valve 122. Then, the refrigerant sent to

open

the outdoor heat exchanger 123 heats the outdoor air and is condensed. Here, the outdoor

air is taken into the outdoor unit 102 by the driving of the outdoor fan 129, heat exchange is
-21-
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15 can detect the nunber of revolutions of the
conpressor 121, that is, the operating frequency of
the conpressor 121. As descri bed above, the
refrigerant circuit 110 of the air conditioner 101

prto G R 8B R B 20LRS i i

d1sché}E€d R(the But'sﬁe QP Rel IR uhi 1DDe TRrE ieARPRF i 9Ferait chAdnsed in
i ndoor refrigerant circuit 110a, the 20 out door

the outédar ihgatrexnhanger £33 is dm@ﬁxsunmulrt the cleetrichlifepesiered expansion valve

omuni catio I
124 oS RRNE B il B B (1080 27 S e A0 2 o g 04 vie
the set&dd fiitdrl 138£thd ¢igaid dewd. valvéCIQGl mmhquﬁﬂtreﬁigeraﬁt tcrhmunication
cooling o eration wll be described u3|n 5. 25,

pipe 183r i Ajemdbs ligrgd spfeieampiornt oribe moger il qo § 5oy air and is
t t t
evapc A b S RLF L8091 P 60 E0,E ek n o

indoov ahiv €04 ﬁé’s,sest ineradrelrbngle thelsgconddwet ex;thmgaemsmcunl Albl fumctioning as

an eyl Qifhe SEECTATe e bR feigitise SIS URRERYC Splvp 47, and the
first Héh‘ttéiQHa[n 'E)blrnokolzblatﬁ!ﬂﬁ:tlﬁﬁﬂ@raﬁzﬁ @Vapbiakor G¥iHe Fdf@gera@, and is

i ndoor fan 142 of the indoor unit 104 are started in
evaporsted skeneethgfroarn elrrl@fakelgmttaﬂle indqoz ynit 104 &% the driving of the indoor

fan 1 4{26 fneét%?(c sfPC?tr%%%f:% with g.?«% ée?ﬁ? r? ﬁ?eqhdcilo% géq(changer 141,

npress

and ﬂ’ﬁ:&ﬁbm@ﬁ&b @[t@ﬂ{ odtii@to\th@rdohﬁfrémuhe imdgosimit D04, v éﬁh‘tﬁ the gas
Then, the refrigerant sent to the outdoqr heat )

refrigerapteyageratefiin theiadeorheat crghangst 14} is rafyneddo gt?rﬂi’é‘?%’é ynit 102

via th?gg.?{)eﬁﬁgéﬁmﬁ biAfnica Pﬁ PH% loBkeTnid ki éd@%ﬂ%&ﬁ?&u&ﬂé& to the

r|V|ng 0 out door fan~ 129
outdoexuiit h@jlamagamzakqnembahmecdnpmesdmr iBeviaghe g@euimtvalw 2R gthe

out door. xch er 12 t he .outdoor_ air
four- (X S 2, i B e T . T8 B, fodjips peration s
;wﬁbﬁﬁap the liquid refrigerant condensed in the outdoor

heat exchanger 123 is depressurized in the
<Hea@n9@p¢nangm?y power ed expansion valve 124 after

PR el R Syl bRl B G201 S (e
S e@ﬁﬂlgﬂiehﬂh@’ opkgdtion! the fburcwaydswitchswalwal 22&s i2fhe haatthgt dperation

qui d refrigerant .comrunication pip T
SWltCh‘?dqiEﬁ"‘E r Byrihegdhe liguid glase valve 26, th%l&%?r‘ﬁ?ﬁ? ‘Tolgﬁc%lae@ecmcaﬂy

powefeégg%ﬁg%%gr?\idi\i@mépg%} I%h% @?ﬁﬂﬁ%ﬂbﬁ Iuts@ ElekBIRneRE hive 147 are

quid refrigerant
Opensent to the indoor unit 104 passes i n order through

%@%‘;‘8? op eat e ﬁga?gﬁqp gcgol ontjf[ﬂ’rghé ggn(i}tariegs%ir % %%d the
mdoo@l eﬂpmzddf&h&ﬁabmﬁmedr@ staFt QD ROARR skfte YEthY eeflifdranBdiftuit, gas
the 10 first heat exchange portion 141 a functi oning

refriggrantig t@wap@tpahwor@preﬁsné 124 epoppipgsed.and is ereafter sent to the

indoof u@ﬁ’%&%‘%ﬁ{x ﬁ:ﬂ%%a ?\ﬁtcfl 3911'96&}?5 t!h? g%ﬁ?&g& Ay 2t7h End t{xﬁ g:as

oor un r|V|ngo e | ndoor

refrlghleﬁt carlmiogon Fpd E@ﬁ OrThed, tM:tghs telﬁlégdi'aftrsem&o &[etlndamrtlmﬁ 104
i.ndoor heat, exchanger, 141, d the roo

s hlo
heats iR ropm K A1 PRSPPI R dpoT5a SXehRmEet bk - ﬁpéﬁﬁjwﬁg the
liquid¥@figerant sent to the indoor unit 104 passes in order through the first heat exchange

portion 141a functioning as a condenser of the refrigerant, the dehumidification-use

electromagnetic valve 147, and the second heat exchange portion 141b functioning as a

condenser of the refrigerant, and is condensed. Then, the liquid refrigerant condensed in the
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refrigerant evaporated in the indoor heat exchanger
141 is returned to the outdoor unit 102 15 via the gas
refrigerant comruni cation pipe 106. Then, the gas
refrigerant returned to the outdoor unit 102 s again

indoon heat Sxqhangyr JAT iSaERt Ere Bﬁtdééﬁwé% fodvia sitiauf elfigerant ©
10325 ! thRN 0D $s sent
oL 001 o 4 B

the elemem}tyu powevdd dxpmmewlve b2=.4:|v1a$1nmlgqﬁdl close vabue 12fgand the second
fter {303 reaRG B eseat the oufptrtate b velhy e i 27, fnd

cools tHeWtitdbot hRAd YdwiBork#4 in tcofidsor heAtexchaigee1 2827 Thefpas
electrically powered expansion valve 124, and the

refrigereni avapoied an thsrputdaor Bpa crehanagihid) is 2gain (aken nto fhecompressor

e N
121 80k 80429080 el 58 PG ke
operatitteisipetfontiedinilt wilDbe asted tHadirieedlise thet fivves Gﬂthot eutdﬁott d]eand the
rant circuit, gas refrigerant is taken i

refri
room @ﬁ@rec%ﬁeweg avfuringcopne BRI SEsPriPLAR ﬂrege? Ao
<Demﬁﬁpﬁg&¥%gﬁaa%&ﬁdoor unit 104 via the four-way smntch

as close valve 127, and the gas
r eFirsty éclammmm;)cnaaom vl ];w pescmbﬁi usingRIG.5he gas

er t to the | uni t 4 a
o ShrE 2R e el hatatuesBF A, St vaRR {2238 By b Eaolineg
operaﬁ&iswr‘ﬁﬂﬁﬁ'sfa‘t& alfuythet, B hddl(mﬂlbge Vaie llfﬁltl&réas %Rm: vhl&e‘llﬁ’e, and
i ndoor unit 104 passes i n_order through the first heat

the elegtrerdbyqoweptst expansian yale | Hhareioprn.rgd dke dehusvidralian-tse
electré{ﬂg%[{ ef. r\)aﬂf%rﬁ'?tls clg%}:%, dehuni di fi cati on-use

gneti ¢ valve 147, and the second heat
ex @Vﬂmghe p@udbmoﬁan 129 bf ﬂmnmtdoronumg 163, the canoprdssos £21,ahd the

mdoorgmé”' e dbsiolod el Tbis s oh o TSR Ty €2

refng t 15 $akeh Mito ttﬁ’e dMEprOdsh e oo aﬂﬂcﬁnp}%edf ia8d 4 Betebfiet sént t((j) the

ef ri gerant ni cation pipe 105. Then, the |iqui
outdopehevaut gmhangersléﬁ tvig the fovs-waj sivitoh \{ﬁliﬁet 12202 Then,dhgrefrigerant sent to

e o B A DR BRDAL BNl Y i

refnggﬁﬁf &ndbiided @¢ltheoRiiook Bedt BRcHAMEEOIQS st 1ethe idb0e tniv 164 via the
he first filter 137, and 5 cools the outdoor _air

first ﬁI@r &3hpbs eleerically nqvéer%m@mmh alve dbrihssrepnd flfer }ﬁﬁegw liquid
close Q’Ql%fﬁ éﬁg feﬁld%%ﬁrmsxd ?émga%@[ en : n{:zﬂﬁtnﬁgﬁéjﬂﬁr ti-fe% the electncally

exchanger conpr essor
powertdda@xpisidroval venkd4 is \fvmlt)cdspemed wehiR2 indebs nhe asooohas pd)ssfole

In this, mnne heat i operat.ion is rfor .
reduct S S IScH Bt B A OBUEHLS TR BoE PG 125 Then,
the hcgg Fé{ﬂgeﬁhﬂ' seRE thd'@1dobORIR Al coRshé Ffdns FFBndf e@Hﬁdrﬁﬁd in the

operation, description thereof is omtted
indoox Dest ettuinger hlgl qﬁecqﬁcaimthﬁulmtd refégenant géitt yo Hy indoor umt 104 is

oo SRR e R RV TR s o e

theredffer iséhttt@ﬂleciﬁﬁ{lm{lﬂﬁcatlon-use electromagnetic valve 147, depressunzed, and is

then evaporated in the first heat exchange portion 141a (at this time, the room air is cooled).

Then, the gas refrigerant evaporated in the indoor heat exchanger 141 is returned to the
outdoor unit 102 via the gas refrigerant communication pipe 106. Then, the gas refrigerant
returned to the outdoor unit 102 is again taken into the compressor 121 via the gas close

valve 127, the four-way switch valve 122, and the accumulator 125. In this manner,
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operation switched state. Further, the liquid close
val ve 126, the gas close valve 127, and the

el ectrically powered expansion valve 124 are open, and
t he dehunidification use 15 el ectromagneti c val ve 147

| osed. Wen t or fan 129, of, t he out door
dehwem@nmerthe e BerrEe or ml be gkt becassche fIgws phghe

outdo%f air BRd {HA4B6N &t irt thEQinmR1aS dafiRg E&QHigrprﬁ'tl%n Sde'@éﬁptﬂﬁl thereof is
the refrigerant circuit, gas Ffefrigerant is taken

omittedht 0 t he conpressor 121 and conpressed, and is

<Fai1t gﬂeafteg sent to the outdoor heat exchanger 123 via

N CRR Wway switch valve 122. Then, the refrigerant

S e/Next,Faifite UbRctivH digtig the %ov@ﬂb@@i&dho&ﬁﬁg byserationt heating
outdoor air and is condensed. Then, the |liquid

operafign,rang clehwmidifyingeqpsrationwitl he d&@ﬁfd@éfuwmbﬁg RBFTgEen as an
examgyll%f’}.léeuﬁg g*,;ts t%) ggeec e qu ‘? llst a ﬁ%c}Y &Htﬁf n to

ri'c aI power ed ex p anei
protedtidly :tthptlmemmpdes‘émd dwmgiﬁ&;re tdfmel HIGoRIisch dlagmmshnwhngaemporal

126, and the liqg e erant conmmuni cation pipe
Changféi*:‘lc%l’@ss“fﬂ%w%‘lmtj@%?y power ed expansi on val ve
124yjringldabliy 5g SpeRtsh seRumbtyind o;yé?afonng merfor®l GHowRS when

p033|ble reduce the pressure ‘of the refrigerant
Operauon mﬁ:@ncﬁ nomwlbub@emesmxefemmﬁw in g vaTiegs functional

d er.ani sent
compggg}tg ar?#f@e F pipe betwge%@gpogﬁlgf of&ﬂg 91% tﬁlgﬁ 31 %Oé’g%‘?d expansion
valvel@4tan@ e ianiie Eldé 4 theZoafpréssen] 11y, Additidnallyiifl order to maintain
refrigerant sent to the_ indoor unit 104 is _cooled. jn

normgl oo Bg BPRIATRILAT @J@M@@gomatm it A3 pecessant fhakthe flyid resistance
of thd d%ﬁ Lg_nf’égl?]fig J ndt Dot ?ch?ormél?y 1 ﬁigt%.lq%&@g ?131215}&2]%91 dddfirring in the

at1on-use electro
variogefunetbenat carpponeatsdr itise B@igenan pipedporandbe owutldt loftheiausdoor heat

heat . ex han rt| 141a Nis ti opmaj r
exchanger, {7 (astion: erhet (e eFigematAnddhs e U GEine
compkdi€or 12d00r heat exchanger 141 is returned to the

outdoor unit 102 via the gas refrigerant conmuni cati on

pi ovicyer, vwhiesa pretlemaesurs fuch ge therelectnicaly pawdred sxpansion valve

4 Y8 il 38 7 NSBB8 o R Rbuging n o

dehuviilifieatibddise SlR6tréhgerReiC walve AU Huﬁf@deﬂuhnﬂiﬁylﬁg operagsn, the
-23 dehum_ dj fying operation is per ormed. It will be
operating ehprpHatisticsan & seen where moréffo Fitheecompressabio compress dhe

remgggﬁt B&%fﬂe@'lésg ﬁﬁ@ﬁ%%@nm g@écﬂ% Flﬂiglleln QR FRE: 8.

escri r eof tect|on> 5
Nexﬂlddlﬁmallwm titkedipcdriditfonsri t ﬁ) hgf thia preﬂhu\ﬂmhwdnmnt,kreptogram for

R o PRS00, B4 20y o

comp%ﬁéﬂté B65the P&ﬁg&ﬂaﬁlrbiﬁ@b%ee&ﬁfémltl@t of4hé Bad6drPeaberdcRariget123
Here, FIG" 7 is a flowhart show ng operation to

funct}@mmens_taa opaiignser afishe refrigeransrand Sy inthkeisnig of thel apmpressari121 is
instalgl(slﬁ?g ?léel éggordcg)aﬁ{)ﬁe?l} OWld ﬂ% (%Lﬁﬁﬁ)o { %%tr%&:?l Egei’lglo)ﬂ? the logic of the

fallureﬂetreaﬂicbrpﬁseqfrogtehumlms‘desm)ddperatl on, as menti oned
above, when operation is perforned, nornrall

| oviissh & stgp 810 bthg progesm detegnithal ﬂletaﬁecovampa%rsls in the middle of
coolnfléjgférét%adr dehumidifying operation. When it has been judged that this condition

is satisfied, then the program moves to the next step S102, and when it has been judged that

this condition is not satisfied, then the program ends the processing shown in FIG. 7.

Next, when the condition of step S101 is satisfied, the program calculates the
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conmponents and the refrigerant pipe between the outl et
of the electrically powered expansion valve 124 and
the intake side of the conpressor 121. Additionally,
in order to maintain normal cooling operation or
dehum di fyi ng operatlon it 1s necessary tha

th
cOmPpReR§eT ROVELINgHeTIW21 5 Here, theecorpiTessgrRpaINgr 1&3@§%0f E@cmme
suppht@ﬁ g@{h'g%ulr%vrés rHiotBr 128 {)ﬁﬁé‘ l:(gmglfesﬂar RH9 lﬁlo Q¢ | 091, IaRd s

var unctlon conpohents or t refrigerant
calculpieg ebybhast follewinghexpoestioetusing thdnBCoxuﬂidgmalheaud the X0 eurgent value

i onin CO nser of the refrigerant and

detectp%gy ‘@i ‘ﬂfgnéaetf’ﬁtﬁ E]ggrrpressor 121. However, when
a probl egaMEesof powtCA DESvAIRge OhIAE MHC 2lir¥ntRANRS ed
expansi on val ve 20 124 or the close valves 126 and

12 Nexiaihe prggramdudessonicthier oF oglettie sempteésgng ipRyenesdemated in step
s102 el P D S8 Ryl AR G o2 o

operaﬁdﬁﬁis&;@irgrpesﬁ)hﬁe& arwhen ftécjudpédthat the eompfdsmifpohhﬁls less than the
onpressor to conpress the refrl ger ant becones less

deteﬂ@ﬁé“?‘h@%ﬁ’%@‘% Hrhrogapireards FH@F pwpp dqwnopergHon i being
perfoﬁ:rLe@L an8 moveS & & %&@ﬁ né%’ $1 (ﬁ.‘f‘totihq 1740k oglgfzvgly%(tﬁfglﬂgotﬁe @bmpressor

present e rogra cti ng
121, anb awhea itis giodgednti{at diel omhpi-ésaozt poveer ibejualo draseaterdhany the

the variopys functjonal onents.or. the .
determp B RSO SL pLPBE B HOR Enegion h @op g, ten the
progri}s MoveX fNAGUST041 2 3 eré, UREC BdtaYRNiRSL ASpoved QRIS AS&K tood villi€that can
refrigerant and the intake side of the conpressor 121

occuriji;a sfateswhare gt werktof ¢he gpurnsessen hi I ol dompresa gheaigfrigerpnt has become

less dy?éJ {oldfgﬂ&rec o? ?ta e%he%g leul-\éeﬁs nott B?ciuk%g' %e gléwhhr?FIG gothe

re de I On-'use progra ri bed

complessoi powenind stte 3 fatlhle h&b ﬁgf euturted dtrget that tHehiztexmination
conditigner is in the mddle of cooling operation or
powerd@%%ﬁ@ﬂmrﬂ@ra@p@?\éﬁsl%ﬁtep\m% it has been judged t hat

hi f
:ou\?ﬁﬁmt 2 é ket %3&2% 8] gﬁﬁg%émﬁlcht&féa&r%&rﬁs@@%?%unt the

€ ne en It has been judge
stop tinfeadf the borepressodil 21 when herprogramt h@fmwd to therstepla €steps S105 to

Rr.ogr am. d t he oce ng G 7. Next
stEseBRlreY e redt i ranssor LG AR nate b pupil e
proceﬁiﬂg:é’fl stdpeS1(1he For dfs /40! %@1@ hoM’@bolﬁﬂgSélﬁmﬁﬁQQbemg performed,

the conpressor power t he val ue of ower

processuggoﬂs ireneated in the agéarmi é@ﬁbsl%tsdpll&@%ﬁ% énd: 6 .essor
12 egi{ %@aget\ghérg\t‘ﬁfu}gﬁaslo?é%urrﬁ%lb% c\i/%?\lt'lﬂéa at EIP%.IHJ%%CCUIS, as

OW nNg~ expr ession usin agé val Ue an
showﬁ hﬁF I0C8 ot il ofvéak uempfbeic&(ltze do bcympﬂ&es bhe k¢feigevantisacemes less, so
detector 133. 5 conpressor power = volta%e val ue x

the COmPressPY RAWET afRse Kexthis qeﬁ%)npwﬁffpam prpovsr calculated
in ste}Ir)‘ Qf 02 oﬁf&%?ﬁﬁﬁ&h@%ﬁﬁ o@t‘e? cJ'aI'uE 1§fsﬁ9d%e§ th&Q%ailuge has

ess than a determ nation po val ue erm ni ng
occurnddearhbnhe progran npveptodsemS 1@pe rfﬁre che detemmnatgm power value may

ey fornme en it udged t hat 2SS0
be & FRGefegaiep e S, st PR AT SR YA Reerg rolled
compRIs§E mAdtor EXafSodd\a theeompsR¥st 120aEm@sitd Bedotndlaige® wheh the
per f or med and noves to steps (steps S 105 to S 111)

compfeggor pperatesat ¥ Bigh operatips Migauensy db ppmpaisen to when the compressor
operates at a low operating frequency, so it is preferable for the determination power value to

be a function of the operating frequency. Further, the load on the compressor 121 tends to
become larger when the compressor operates under a condition where the outdoor air

temperature is high in comparison to when the compressor operates under a conditioner
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121, and when it is judged that the conpressor power
is equal to or greater than the determ nation power
value (i.e., that the determ nation condition is not
satisfied), then the programnoves to step S 104.

Here, the determ nation power val .S sef to.a val ue
wherethe putdaer aiblegiperatyye is Waﬁféltv\megﬂ%ﬁ% Kor e apiftion power value
to be % : fi6? 5the %aﬂdo?g?jr %ﬁg{e?ﬁﬁretcfé?ecfeﬁfiﬁ SR or AR 108COPE: this

ess due to i . I'n a state V\_/herefallure has
reasom it theqresenbembakimsntpafurnictiofr bfxhe@perating frequgncy of the compressor

1 R B AL Gt PSR g e o
air terRpR PR BeAEFES SiOuseti QP the de@dmimigivch poiner $4la® Fdi4xample, a

. processing is performed which clears a tinmer used to
prlmagbmlynqm@i sush@ time of the conpressor 121 when the

7 S AR Yohf ! CRETIARR | BhARTERERhDy 1 Shetfcient B »

outdobhainteiiperaniregr comec@dnivaise Co t he processing of step
S101. Fqr .thi,s reasqgn, when nor nal ool i ng_operati on
can b gsegap Hys Bection mokhintsh SERDerp ey plsp s eafigired fealculate a
s iRRForpdWer valkl4si schNR%keond
fmore gé casteeeg\%ﬁ?trugg?oai [ ure Ijag %(S)lg %ﬁ?ﬁge}aé\%ngﬁr pglgqgll?iig %lilcbed. soncary
or tertithve matheri than with gustithds pramarygiebywenial. F1 G 8, t he work of

t he, conmpr essor lta co ss_t.h f.rigerant be

| oBe%E TR I opltomah sEB BT Bl Bk AR LS RS netner
or not' tR@ MRy isiif HeaRiddlelsk colitengs OH¥TESEO progew nofas RUté 107 because

in step S 102 becones | ess than the determ nation

the copdition of slenS 103 is sagsfiqdryetrdingawhensthe gragram bas Gest movedyto step
s105 00 1608 BT TR 651 e 004 BL55) 01 b e
been {leated inmépi®] 04 utOn the otter hamd) becamse thiPdonditionds ndtysatisfeed when

i nverter-contrall ed essqQr nmotor 128, the | oad .on
the DIORETFUERNCA 10 5icp SIS B AL FECHAPE BRI PrPFATS moved
to steff ST L85 We GRES BlsPoepllefred 9P BEOAhd S0 faﬁﬂhﬁ%@@s\’tlo g%p S106

conparison to when the conpressor ‘operafes at a
and capwingtbythe fimerpsetactpd. so it is preferable for the

ST ST RS cBRaPe L B

prese@QMHoaES&:, the alue Bfthelstop thR€ BEvIIGY el is IBeAninBE in consideration
conpressor operates under a condition where the

of thegtandpeint of preyastipe damagcetoithe RRIerser Bwial8sod othst fprfgural
prs b ORISR 021 WL RS} AL ity o8
compmssn‘relaa ldrieed by ﬂtehﬁvejm-eomﬂ'dlbﬂicomppﬁmm&taf 28, theolobd om the

function of the outdoor air _tenperature detected.in .
compfq%@rda? {39 W hyepmegareeryhen e go ?é%‘&rﬂpeian‘f*staﬁé?‘tﬁhe@ém“ng
frequﬁég‘?lg g&ﬁﬁéérisoﬁ 1 WAEH R oRfprdsBs: GREAGLH B0 roﬁ&‘dﬁﬂ% Fr:eL 2enr:y.

npressor 121 detected in the outdoor uni
Furthemthetloasl @uthd compeessortl@intendateibesonstlatgeewherythe gempressor operates

ot Rt e SRR R B o o

compbot vpBiads usHEh AhdREIHErd Biei CUHIREWE teriifratares low, so the value
coefficient A x operating frequency + coefficient

B
of thegiprdérae 1 functionpelthe avidoar Aibierpsratin dowrigd itthe Avtdaer unit 102.
That ig,siﬁ%%ﬁrlegé?l‘t §1ani3?&18‘fehﬁ fau a#fg'h;b?rthe St GRIGATR YR tRY Sfnpressor

e configured to calc
121 detected in the outdoor unit 102 and the outdoor air temperature detected by the outdoor

air temperature sensor 135 is used as the value of the stop time. For example, a primary

polynomial such as
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10 nore accurate determ nati on power val ue using a

hi gher order polynom al such as secondary or tertiary
rather than with just this primary polynom al. Next,
when -the condition of step S103 is satisfied, it is

in step 5105 whether . or not t t.i is.in
thé%mt%q‘ecm IEgRLY XrRperatine é‘reqtlﬂbcyprﬁoge?% % Quidgor air

tempeRhtRR SilHeABAIWREF the condition of step 5105 is
sati sfied excludi ng when the programhas first noved

can be¢ usedtag hig furgtiens Eurthsr, theptogram owy alse bsconfigired Hecalculate a

more B8 o P TR BB SRl M B o By e
thanﬁ*ﬁkhﬁlsﬁmiqumﬂppb@naﬁﬁalsat i sfied when the program has

first noved to step S 105 after fajlure S or

{ heNext g plapShAB s yedzed Frhethes pr apt fite hasElPSEhResOPGe stop time

el 1SR 1072 A Gy 08 S g Rl s

5109 hink the compsdseqr 1310§ prottdwvslymrnppedre Additibmallyommthe preoent

1 is calcul ate In th r t enbodi nent, , t he
emmélam% 181‘“4 %Bl 2 st of the d ks it e SoRRPTFRSOR A %?%%ﬁ@a
proteétﬂ/eﬁpéﬁﬁ ﬁr}%‘bbé%&ng% LEDEdigpIap eRObm theDut oL R 02 Br the indoor

damdge to the ressor notor 128 and ot her

unit lﬁénﬁpfgfﬂrmled(mmsl%f the conpressor 121, and is a

LoRir bR bl sPRTER LOP e PR AR B 70,518, b rogrm

move§ RERS B wibiedt isjddaedtwirthep al n@ﬂ’thé bper&ﬂﬁlg‘:@dfqireﬂqsoﬁ the
121 tends to becone | arger when t &lsrrpre sor

COmPESRATALA ST Hhe Qutdnay ﬁlrdﬁep%rﬂurf*gdetﬁ@q% PUIQOE Bl fRARRerasHre sensor
135 bhOcHRED GRE WHAHHRS 80y ABELANSIhEE i€nd OMnOPS dkloBGrating
requ 21

néy. urther, on the conpressor
ﬁequd:xmydns thiecouemom fakr témpg'enna;,hlmm thé progoam rassme to stpre Shdand

proceh e fis B @O abi R e HbRRE b ik Been
judged M Step 81 FOME} thefNs %ﬁ&gem EheUperiap f@qﬁeﬂcgrm SHeAdutdor iafr

|l ow, so the value 30 of the stop tinme’is a function of
emp‘tfhf@rmmeddb?P@gramm@m&@tSmpeS]&ét ected in the outdoor

unit in i

£ ordahiaty. YRk e propfhon B BREE b SEPY TR ke 8101, the
procedsidg 8R4UECS Bl dnd stepeS 1@atid @%ﬁn pérférmid 2armiderebfterdn s@p &1 03 the

air tenperature detected by the outdogr air

progremipealaalpen deprsypationsover yakug seited foe detemipimgrwhather or not
failurd EsocR:c birlFE-unG8Y thé égxgﬁlgn th3t ! B'eraﬁn Jélye'ﬁe Phe DifdboR fir

time = C i cI ent |ng requency +
tempera@fd hasmhmﬁgeﬁ, x Then, dioprogram cdmpqneﬂthe moaicmlamdrdemrmimuion
val ue

F used as this.functi
powef PR 4} 8 §ORPLSSEoRER Py iEh b laee oL e Samefeiiy power s
less tl%ctﬁé 8éBrmeihord pdWer VaIuROthen Hedit6grah HiS¥esRO the R0 eRSing of step
such as secondarg; or tertiary rather 5 than wth just
2}

S1051ohi sHgre, irastsp PHIYy avlangas theetimer i notselegsedsingwep §104; dien the
pro gr%npr{a Vegghgtbil?g %’Pmi gt %ts bwhgﬁ%?%ipé# B‘ﬁ’ ‘Fh%qug %?cg‘e %xib%f%[ 26 step

S111 kpgeek apisied, cohtitued! tgtha réﬂl?m\ilgﬂletsame e gzh& ﬂkg%,ragdmltﬁae
121 t ect t )
recaqul\art[g%&lseg]%f@stgm 1nI s:?eppsr 1007eacs alr\e/semél ofS e opeeratmg eciuehgyngr tLg outdoor

air temperature changing in step S111.
On the other hand, when it has been judged in step S103 that the compressor power

is equal to or greater than the determination power value, then the program moves to step

S101 after the timer has been cleared in step S104, so as a result, failure detection processing
-27-




enbodi nent, in order to informa user or the |like that
the conpressor 121 has been 10 protectively stopped,
processing to LED-display this on the outdoor unit 102
or the indoor wunit 104 is performed (step 5110). On

. t he ot her hand, when the stop tinme _has not el aps q in )

is perg)pggd fomgthe sigg. D i[[bé]l g air so%c{lg%neg 3 per él Jge detection
LSnd HESH y%g% ; t : leRdiohl equency of

proce%sﬁng c o%(ptr0 ess ?ﬁerﬁ[ggno@gﬁweg&gbt oog?&ﬁgiifa? 10'Inerrper ature
deFecheoduringthvetingiopioationzlso, whrp eperatiorisoensally paforgsd,

has ch ed, and when it h een judged .that .there is .
low-phgsinkBergeeine s S5 wion) KncBRRehEPoare AR GhedsErraft pipe
betwedh khel RRBESRthY ERctric BN pdWéed ERSHNSIOh ValverINg ah® tklie@kSids of the

d rocessing that 1s the same as descri bed above is

an
compvésorrdshve dAddisaaalls in emertoimaintain nseal heating eperation titdp nepessary
. ; \ _ : .

st 8 R bRE ol ANy DS RABHORADS IEEAU SRSl or

probldi vesuriiag #i e varidud funAldnAlishirtsion e reftigevdne pipetbetvipreo gheaontlet of

the iny SRR L4 et fenlvefha ek besirrshan® geicn 1410

functiBﬁE% Q5 Tedndeasd otg T @A dBdnt afd HeGRtale 488 of HBRomPFR8AP1. For
recdl culates a determmnation power value suited for

this redsedrs th funetipnahedrhprments and the efigerans pips that @ue the taggetod fzilure

t he.condition. t hat..the operating.freguency,or. .th .
detectgt 4G O i PTG B0 RO HIYEE gl o9 e deection
procefNigHhals @RnRaleas dufifg EslRlgOpehitiof ade H&Sﬁﬁiﬁ%ﬁn@ dpefation.

power val ue and the conpressor power, and en it is

j udgdlgsaribad abeie. therin wadisiongiol(drofithe presant empgdimentcan protect
i t. . .
e i 1,20 AR Ry O BEAOHIRAS 4 o0

basis bbthg camptedsortpomer. i s not cleared instep S104, then the
program nmoyes to .step S 107 in a state where counti ng

(3)C%?m§ﬁ3mf$ﬁé§H6§P8F@n ving fromstep 5111 to step
516} BRSoRBRbARURY of B frBfntéhBSdimest Hal heSRNBwiiE cMafRteristics.
the program has 30 recal culated the stop tinme in step

(A) S 107 as a result of the operating frequency or the

outdgor .. air.te atur e changi dn st 111, n.

¢ nd B iR Tt pEeeh BefSaimtalain s dpcadipger 101
perfolniPdpetAiRnGR ARFBSWREre MRV Ebse Vatve8 408 land 02 Dhre@id3ad Blie fopor

t he determ nati on power value, then the program npves

constyugtien efperHTns ORPrabon intrestatp verhaeeiigsant ipeHs slogeed ot ipp state
i . = St

s s B0 e St AR % ARMECH 0, CRASRFRING el 124

the debanddificativeruse @Rpgsidhorainef 1ai7| thedilttes Bt andr 38 pthe cless ivalges 126

T T R TR

probl%nﬁ (t 'éﬂafdilﬁrﬁqei&%)"[ﬁg ocedrRW P Suder hédt %%ﬂ%ﬁ@é}t 126! faMioning

e various furctional conponents and

as a cpedenseyer sirt vapiope fun§tibes] wempondnts enthe efriggranttpipe between the outlet

of thepfiy bedrclR T gAY SR RET X Srimre RE T i

condifibake 10l @sé¥ahé Fat thatMBe FBpRe&iri 129 h@@ﬂfez’t‘fgkﬁﬁng charh&eristic that the
necessary that the fluid resistance of the

work pf eomperseng tha sefzigerant hrsemee leananst tha cpysumed pewas bgcomes smaller
to perféint! loh 84 bais of the compressor power supplied to the compressor motor 128 from

the inverter 131 during refrigeration cycle operation (in the present embodiment, cooling
operation, heating operation, or dehumidifying operation) of the refrigerant circuit 110,

failure detection of the outdoor heat exchanger 123 functioning as a condenser or the various
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probl em occurring in the various functional parts or
the refrigerant pipe between the outlet of the indoor
heat exchanger 141 (specifically, the second heat
exchange portion 141b) 10 functioning as a condenser

of the refri nt and the |ntake Sld of he
functigBah5OBROBFI S1the FefFiEcTER; RIPF bERERY theipy {207 Brlapr heat exchanger

141 ah® EHQ:QHQEE §1d€l Bfithte r@:@n%?ﬁfsgdrgl@rl anty ﬁﬁ%aﬁ&@tbe@élﬁe tH¥air conditioner is
[ure etection differ, but the air

Conﬁgmcsgtq peyfmem f@léure gdetetiooment tic Ibame Oﬂ@le @pEiating blyaracetemsznce)f the

det e 0 rocessin hat durin
compfeiti i) e s EPRERBAAT ol SR b M aB e e BipPHitoT a1, Moreover
becaude fRraiRedRidavel 01tib orti g‘uré‘cbtﬁcbetfoﬁﬁ Q‘zhhﬂ:@ detedtidnnBing the
present enbodlnent can protect 15 the conpressor 121
comngssqraqow @ Té'étcé’élﬂeéﬁ)rl 1851 it 1t diHficulf dexsthp gir condifjorgsd 01 to be

affea%@??g%ar act er| S cog g? omél @%‘%Iglrtl g’ner é%}d BeCake the air

conditiomsti10i mﬂﬁrthél ﬁdwa‘fvaldeeofﬂhce&nnprembmrbitardﬁﬁ dhizmgtthe compressor

121 oG P aRaRET Lo A tanditriss Lt el alifkied s popgr consumed

by elé%tﬂca?ﬂé}%' Jth@ARin the fomPREIR Eﬁﬁopp&rtﬁ{ﬂlﬁ‘ﬂk 'Eoﬁ‘ip&fs?&rq 2 1 which
where the close valves 126 and 127 are cl osed due

can algp opntributa e improiving the dglestioomnecivpr pbfailure detectiont at e
(B) where a refrigerant pipe is clogged or in a state
where various functional conmponents such as the

el @oithérchl thy pRewR efbodpan3hefir ¢endionk? 401 istddafigured to
dehum di ficati on-use expansi on valve 147, the filters

determire vefisdher gpnot: faidurg inaccurring kysdetermining svhgthep or notithe ¢arapressor

povel s ML GBI ke, IR el 01 o

suﬁicimdy pratectitise ¢dmepressbriberausedhis detetinaragon pd@ér Yalwecisicaloiiaged as a

as condenser. or the rlou functlona
functd oF FaPeTPE fediass 2t Haeiack B gt @atur P hER i 8 aret the
load d¥ERE cEmpRARPEN1 141 and the intake side of the

conpressor 121, the air conditioner 101 uses the fact
©) that the conpressor 121 has the operating

acteri.stj c tha 30, wo of conpres
COMAERRL iR okl b BSuimEn ¥3fob he EHBASRENDP et of the
compheSRs bé b&Ibebduse tHe tiigd tuitilnhe SiA corBtidIRS | I161 Qﬁpi ﬂhe compressor 121
conpressor power supplied to the conpressor _notor 128

after detesting dajlure imalsa w@iculatad ef 7 fungtionsel the eperating frequepey and the

outdogpﬂ' ?etlﬁﬂépa enwﬁla?teﬂa %o Sttt ﬁ{étlgﬁjd &?ﬁﬁ’co ggifsk&glﬂ Thus, it
eatlon eat| oeratlon or d

becorm@qmambhrfbr the atrh:emheﬁnerg@ﬂ antvad theustap tirh® ,fronf ‘amhgltoe, long or too

cti.on of .the outdoor,. he exchanger 123
short 2l aq 4 rorg innes | G frbuERly RHEOU RS FUBEews
(4)M5gmgﬂl(g{1al conponents or the refri gerant pi pe between
the outlet of the indoor heat exchang 141 and the
| nimthe m@ém@femb@dlmmmheag@mcmqner|1 1 deteminaé n\élpther or not

. e the air, conditioner is red
faiturf §ES RS e w Pt RRRE RARE of ot (RO B pb Rk BidThan the
deteraihatias pewérstalie, biit thbvestioios @asmhnadzﬂa thisrmd,aasrshown in FIG. 8,
condltloner 101 can reliably protect the conpressor
the ain eonditigmier lcmay glsp asgihe sate ﬁ}é change pega the myrressprpqwer of the

compfegggr 194 d?(ﬂa st OF Bxeéxf ftﬁ’é it SdiRiner &%fi?anll{{%'te?guﬁer\?hether or not

CONnpr essor power o e conpr essor
failurelisfdcceming biydhe tabaeofzuhanmlieﬁ the cempfesortpowseof the compressor 121

drops being smaller than a predetermined determination rate of change (i.e., when the slope

when the compressor power drops becomes sharper than the slope corresponding to the
-20-
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affected by fluctuations in the voltage of the
comerci al power supply, and because the air
condi tioner 101 uses the power val ue of the conpressor
notor 128 driving the conmpressor 121 fromthe
inverter 131, the air conditioner 101 is al so not
detengmpg@}@(gp%yngq:}e power consuned 10 by el ectrical parts
Ot R&thdrNAR alrBn&ATRraDS May M P detddindivh¥thBortde failure is
conpressor 121, which <can also contribute to
occuriingnsing ayatidtmndeiddref apovsr selusivdendhe ¢ampragser power of the

det ectign. (B),Furth i ndhe pres . t
comp{S4t 35 e Rap YD FLc. 5 AR GBL of PR RR 01 bl
detertiin@ WiRthed br AGttfailat id bR uirbhgdnctie Bbsodutb yalde betheivariagon width of

whet her or not the conpressor, 15 power jis, |

ess than |
the paves valete svhen it samprpsRiepoweral éhe sompressehkd | drops fruong specifically,
et _ oo
e SO0 AR 00 U ) BB B 3 copion
poweredlnaihfadr el drop dn thewonipressorgfowen startp froat the gofvereahaninythe case

nd the outdoqr air tenperature whjch tend,to aff.ect . .
when #fifiné 14 osﬂmﬁ@ansswﬁ? F thh . preqsfe r&n?&i%w&ﬂ?n iVgriation
widtht he present enbodi ment, a stop tinme corresponding to

strength of the conpressor can be set because the
INDUSTRIARAPPLACABILITYondi ti oner 101 stops the

conpressor 121 after detecti failure i S '

ca@uﬁgm S PEFEMEY PRI, taﬁgcoggfélro §§ri ‘Hiéér s eqoglé%oé’ J unit and an
indood it tafe int@ubdRoted aiid cémffpaication pipskicah pérforech pompfdosat operation

the | oad on the conpressor_ 121. Thuys, it, becone

. : ! . S
whileselishly, protactng theccompressefidiFurtBere fhe rariconditioney; Gan pliably piptect the
. r .

complis R vbE WA bt oBnl BB, AR vaRo 0k rionBlbr et the lke
occursonpressor. (4) Mdification In the preceding

enbodi nent, the air conditioner 101 determ ned whet her

or not failure was occurring by determ ni ng whet her

or not the conpressor power was |ess than the

determ nati on power value, but the invention is not

limted to this and, as shown in FIG 8, 30 the air

conditioner 101 may al so use the rate of change when

the conpressor power of the conpressor 121 drops. For

exanple, the air conditioner 101 can determ ne whet her

or not failure is occurring by the rate of change

when the conpressor power of the conpressor 121 drops

being smaller than a predeterm ned determ nation rate

of change (i.e., when the slope when the conpressor

power drops becones sharper than the sl ope

corresponding to the -29 determi nation rate change).

Further, the air conditioner 101 may al so determ ne

whet her or not failure is occurring using a variation

wi dt h of a power val ue when the conpressor power of

the conpressor 121 drops, as shown in FIG 8. For

exanpl e, the air conditioner 101 can also 5 determ ne

whet her or not failure is occurring by the absolute

val ue of the variation w dth of
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t he power val ue when the conpressor power of the
conpressor 121 drops (nore specifically, the absolute
val ue of the variation width until the conpressor
power becones a constant power value after the drop
in the conpressor power st ar&% s%%gmthe power value in
the case when failure is n&l rring) becones
1. AnMiO&hdiddabr @) ﬁgiﬁ%ﬁi ned determ nation variation
10 wdth. | STRT AL APPLI CABI LI TY By utilizing the
pr es entdoprmueh(2) ineludimg agas dosediatvied@é), awhmpeessar (3Lxdfben by a

ot 341 Ry L35t} o8B} SR BRERAS o) By gpsion e

(24), ¥d 4 Bquiietldbave(aect i ng the conpressor. Further, the
air conditioner can reliably protect the 15 conpressor

ev & indeenupb o) indwding ar indept heahpxqhases(4armdbus
1O A6 R0 6F flh o Corseliine 8D il e uni,
( 2)whiereih theiairgondifieaercdetssming| orethe Da3is oficanprpsses power supplied to

oo oS B o by A Y LT
state dfetHEeratioh %f"%lz )oﬂéﬁtilé’n giaﬂéﬂugesctbé’ SRlo¥Rhese eitﬁ'ﬁﬁ%er% function as an

I ndoor uni't Including an indoor heat exchanger
evapotate) of rafrigecantrand ivdwnipumpployesoresation)is being penferaredothadint

J.he outdgor unit and. the indoor unit. .. ' he air
condiffes it A coirtssf ik A ptrRiehinst Byt B loded o,
2. ThewRlcofididphdred) dsGecitddbn RRiirar1, Whersid the airvefditidher determines that
whet her or not punp down qperation is being perforned
pumpjdowa opsradicniebeing performsdveiendhe eqrRPEsSOpRYEn i ipst fhap a
predefBHARA deEmIBHARPoREA X Changer Lo function as an
evaporator of refrigerant, and when punp down
3. Thpeirabhdiioher (bpasngcipdrih claim@, whireimihe deeomhiatiom pewer value is

tqps the, conpressor .after a predetern ned op tine
caleulpied5 coRIAEOR of Prgraing SEaacl PoMEoorp e GLETt od T n
4. ThbalrPoRditiBRGT(§) 4% rebifedah c1atA B wheRiieihe dleBhHal6® péWatvalue is

unp down operation is being perfornmed when the
calculptedmlsosfosherpowensidesatiansef qungwr air ignparatyret er m ned

eterm natio ower. vialue. 3. The.ajr condit.ione
5. 158 SFEndRine PRI hupd: wheR iR B RO DA Hershdpes
pump\RhiEopetatiofiadd Balh@p&forhied Gizai adefeaifichingefof appiet vilge when the

frequency of the conpressor (21). 4. The air . .

comprespriiPoMsHATOPS hs begome smalier than a pradgtenmingd determinatien rate of
chan%@?t erm nation power value is calculated also further

n consi deration of outdoor air tenperature. 20 5. The
6. Tk mirconditibher(¢) as(rdditedlsin chimtle svhereircthaiain chnditioperadetermires that

ajr conditioner. detern nes that u 0 oper ati on
pump oo 1 B BTt d e el crORRRE vhp VERERR At of 2
powegﬁhaﬁfwﬁ@&ﬂletcﬁﬁpr&%o%? BfopR AUEhecBdhfRN8reBrthak & pRiMRtermined

mal I er than a predeterm ned determ nation rate of
determination variation width.

-

7. The air conditioner (1) as recited in any of claims 1 to 6, wherein the stop time is
calculated in consideration of the operating frequency of the compressor (21).

8. The air conditioner (1) as recited in claim 7, wherein the stop time is calculated also
further in consideration of outdoor air temperature.

9. An air conditioner (1, 101) comprising a vapor compression-type refrigerant circuit (10,
110) including a compressor (21, 121) driven by a motor (28, 128) controlled by an inverter

(31, 131), a condenser (23) (123, 141), an expansion valve (24, 124), and an evaporator (41)
-31-




change. 6. The air conditioner (1) as recited in claim
1, wherein the air conditioner determnes that 25
punp down operation is being perfornmed when an

absol ute value of a variation width of a power val ue
when the conpressor power drops has becone | arger than

(141,323 edet ermi ned determi nation variation width. 7. The

gi’ szh%féﬁ‘xgﬂfe' a?rrk%ﬁldfti%%et?sﬁ?.}%seclﬁ% E(‘ﬁg%ﬁegsg? g%( é%f I?a%is%lf WBmprelsdr power

erein the sto

suppliedis ildemetbt fromathe trtvertendurmngirefyigbratiqn epady opératidreof the refrigerant

circui

conpressor (21). 30 8. The air conditioner (1) as
Fecited in claim7, wherein the stop time is

calcul ated also further in consideration of outdoor
air tenperature. 9. An air conditioner (1, 101)
conprising a vapor conpression-type refrigerant
circuit (10, 110) including a conpressor (21, 121)
driven by a notor (28, 128) controlled by an inverter
(31, 131), a condenser (23) (123, 141), an expansion
val ve (24, 124), and an evaporator (41) -31 (141,
123), wherein the air conditioner stops the conpressor
on the basis of conpressor power supplied to the
nmotor fromthe inverter during refrigeration cycle
operation of the refrigerant <circuit. -32

-32-



