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Field TR BYE88ht invention relates generally to air condicrixmensizzand 5
nore particularly to a systemand nethod for controlling the g\:&goor fan of
an air conditioner that enploys a pulse w dth nodul at ed corrp? Y0
Background Art In an air conditioner, a condenser, that is, an outdoor side
heat exchanger, is nmounted on an outdoor unit, and serves to condense to
refrigerant by heat transfer to its surrlbundings. In such a case, the .
anount of heatqyep¢ er ) ' £ .1.-. ge aries with the
rotational spe s e oot reeat e N T RO yaR A i -
amount of heat. exchange di r egNYREL RETHORETREMEHE. capaci ty of an indoor
unit. 15 The difference between the tenperatu refrigerant and the- -
outdoor air is large when the outdoor tenperature is relatively l'ow, so the

canmpount of Jiqgg_tit igéfzp%gge in the outdoor side heat exchanger is increased. -

Consequent | v, a concern that the evaporation tenperature of

refrigerant in an evaporator, that is, an indoor side heat exchanger, is 20 -

© decreased, and the surface of the indoor side heat exchanger may freeze. In
such a case, the ¢bel pregedhpaeéntioroirelabes i guhenallynbt air ScolRfiGRTe€dandn the .
ot her Eand, t he dif.f qéﬁnge bet ween the tenperatures of refrigerant and the

out door” ai r MXEC RAPPUIGHERC Aney BeTueed methpdfar gpatroling dhatduiddar fangdf, so
the anount gf 4 ?ﬁ@ﬂ y or.side heat 25 exchanger is

decr eased. C@r@gg%%cﬁ? ik tﬂﬁ%é@\l/)?a or%#ihgsn Wé%g?%qlﬁ?%dg?omafeﬁsagrant in the

i ndoor side heat exchanger is increased, and the anount of heat -exchange of -

orefri gerant _i s decreased, so the cooling capacity of the WD 0119.1858

PCT/ KRO / 00B2gkarayindairt2003 i ndoor unit is decreased. Hence) in order to
keep the cooling capacity of the indoor unit optinmal regardl ess of outdoor -
tenperature, it is necessary to properly regul ate the anount -of heat

exchange in the ol deonirscalriifit®air, exehageRsed tﬁéﬁﬁi,dérf‘%tﬂ@oc\é%iid@tﬁé’ﬁs in

outdoor tenperature. To this end, in a conventional air conditioner, the
rotational SHERRNGRN Al§ HAWMe eRNaN soviglgoeraveitl wodhsghvespéedecaniddree speed

cccor o7 L RAMLARA oy BT PNy LB SPGB, | LS LSt o0l

an air conditidner having a Sing

having a 10apioursldft iyeatf exuitanger inf B@soutiat dide h%%réﬂgﬁgéﬂ?%eé Gierature

is low, a plurality of outdoor fans are simnultaneous at a |l ow
speed so as&rotatipal Ipeedefufan and eatutdoohismpeiaturen Oftedvaniatirdia heat

h ; e 1,s hi h d f
< it t ancoully 5oy b Rk ERAREREL tied el sheeodlind Soratistin o

heat exchangeldor titfit.t he outdoor side heat exchanger. However, the
above-descri bed conventional nethod for controlling the outdoor fan of an
air cdmditioner idNsr ghifespree dstweenathewtemperaiutesnohtrefiigezampasdsinen and

di scharge obufdddd SFi&Mrgddh&ET tih to@tééépte%?pérsétl}rre‘%sCr%?a%vely low, so the
amount of heat exchange in the outdoor side heat exchanger is increased,
Consequently, there is a concern that the evaporation temperature. of
refrigerant in an evaporator, that is, an indoor side heat exchanger, is

20 decreased, and the surface of the indoor side heat exchahger may freeze.
In such a case, the cooling capacity of the indoor unit is decreased.

On the other hand, the difference between the témperatures of
refrigerant and the outdoor air is small when the outdoor temperature is
relatively high, so the amount of heat exchange in the outdoor side heat

25 exchanger is decreased. Consequently, the evaporation temperature of |
refrigerant in the indoor side heat exchanger is increaSed, and the amount

of heat exchange of refrigerant is decreased, so the cooling capacity of the



. When an inverter conpressor or a pulse w dth nodul ated conpressor is 20
_used, t ﬁg@ﬁ%ﬁ of heat exchange in an outdoor side heat exchanger cannot
be hel d"d because the outdoor fan is regul ated baf&dBHLPIRR t he

out door tenperature. In particular, for a pulse w dth nodul at eg' gowe.ssor,
the discharge of refrigerant is periodically or interm’ttenta@ 0Xr ed out
during 25 . the operation of the conpressor. That is, a |oading tine, S
during which refrigerant is discharged, and an unloading tine, during which
refrigerant is not discharged are alterrd&ated, so the anounts of conpression -

and di schar (&L vary with tinme, thereby varying the anmount of
refrigerant _08’3»1"{'1‘3‘ ‘%ﬁ’%gt‘g%eéjn out door side heat exchanger. That is, when -

30 the loading tierice, fisl aider obkeditihe ddtindRH i@! of GhE! HALBPIrit O N
t hrough the outdoor side heat exchanger is relati e(f smal . "I'nthi's case,
~ when the veiioB gggerdiess KNOOLDIDOR 2tepniBe e (D 3s necasatinprtal pegeaty of t he

out door fan_j nstant, a,relatjvely excessive heat exchange i s conduct ed

in view of {RAUERSIR diioutiof nget sXeNaRaRaTENe AUilRAT Side MeA exaBeRgat de

heat exchanaggordiis & YhRstiohs MSiGE0H AshdiaRdel (v of the indoor unit is
refr

increased due to the supercooling o igerant in the outdoor 5 heat-
exchanger. On the Tat this ehdnéh avdunventionhbaiticomditioner] the edtationgl spdeang, the

‘anmount - of refri er? 1t f% owi ng through. the outdoor side heat exchanger is
rel atively |°5@dg OUIGPQrhiag SatRgulgigenta high spaed crralovws spegdotcearding to

out door - f an g 4,04 elatively . i.psufficient heat exchange is. . '
- conduct edi'r?u\fﬁcg(@vng%rﬁ%%atg#ﬁunﬁ%fr%rgé#értsz‘eﬂéarﬁerﬁrmdﬁg‘?ﬁ HPIC)- tHe Bt door
10 side heatcoesitivmey ¢vavind s irdji@ olydodritanangl 415¢ afannebhyitighet Hﬁvihgdé)or

unit is decr?as due to an increase in the condensation pressure of

2d ,
refri gét ant AYFaieohaviiowy faest Erahignydren Bnseitdeor teropetaiere isviemt,ian

Accor di ngl y, itk i L.op: made keeping, in mnd 15 the '
above probli gr‘r‘%&ﬁ?ﬁéf?ls{#&oirEgﬁ%reprgrﬁl?%a{fet%m&napgﬁ%‘gjaé loyy SPﬁ%gﬁpe@‘ént |

i nvention i dotredpee thelamousi of Aaabadch@idiomh 40 but®itrads iHeat Ehenangdtoor fan
of an air cggﬁliti-oner enpl oyi ng an pul se wi dth nodul ated conpressor, in

whi ch the ar¥ifft @bfoWdaer istbpaiegys is high, ha guisioondans exe Isimgkangoushe air
diti i : t | i t.he i it.of th
o150 conaidrErRRPR 2 KidiEBuedl 80 as'TRERRSR S AN T iGN tfee i 1N

acconpl sh tthe cltdoer sibp éwat each@sgect of the principles of the present
~invention, a systemfor controlling the outdoor fan of an air conditioner
" conprises a conpr €3QWEVeR thRiabeveriesanbedt cafvetitioonbmpshod fortontpallingt i s

i abl e durgng,| | on: _anoutdoor heat exch 25 ted t
sai d compr esoSr GRoCRR Gt Pt sBMaBbEP R pditrEle EF e e At *°
exchanger ; aof corhprRakidreane ildiafys @ﬂ?@fﬁgépéntwﬂsw?w 85 is feagb U €

and a control unit for controlling said outdoor fans) to be operated in one
of preset op&ReRiyh INMRIEY ceroplessny area fuilsrivddty nMalyiatedt compsesspedsby

sai d oyt door ra ensor..and .t he amount o VWO 9858 di schar ge
of ref l%Iléger ah e‘ﬂg?ﬁ'sea%g{oggipqr}eg% rS %1515@?/ o @6'1?5%’(9?2 ?dglé\@? ?ﬁ%@r\gﬁrt her ,
accordi ng. t ocanraithiss hatbeehstaht bBealse A% BLRSoR fahhe r@g%&@a dd@é@%r‘ug“’ a
met hod for controlling the outdoor fans) of an air conditioner having a

conpr essor cemth®PHEPArfempeatyee. wi dt h nodul ati on manner conpri ses
detecting an out doR_lra%e St (LJ;re; det Tcti na,ga | oading tinme of said
conpressor; and oper 'ﬂg”%i OBu?d(%'SE\‘aW% i ANYFHEa p?%@feséﬁér:ﬂ‘?pn
modes accor diisghamer oﬂ@éﬁ%@%t%t SO diESIP BF @ﬁiérrﬁ*:itg}g%ﬁggﬂﬁ%gbﬁﬁ ghﬁ@ﬂ: an

time of said conpressor. Brief Description of the
di agr afPshowtheg OpREatiorcloé the compeassnrf Shat dsmt moldading ttinee odtdogrwhiehs of

an air condi}td L gecprdance with the present jnventjon; Fig. 2a is a
sectional vi Feévi\:/ﬁgﬁ%vdt Illsg ﬁcﬁaT%eéfy%P\gﬁP %E}@dﬂ%ﬁ%m @Qs‘ﬁinlcgtre_ﬁ‘g%ﬁm By
posi tion, anfiofidisctidtged @ré ChftdABAd,V 5BWHHE OMriddntd P WoRfrab bR Fpdu! at ed
conpressor at_an unl oadi ng position;
- ‘discharge of refrigerant vary with time, thereby varying the amount of
refrigerant flowing through an outdoor side heat exchanger. That is, wh.en
30 - the loading time is relatively short, the amount of refrigerant flowing through

the outdoor side heat exchanger is relatively small. In this case, when the



. 15 Fig. 3 is a graph showing a relationship anong the |oading time and the
‘unl oadi ng time and the anount of discharged refrigerant during the

oper at i oNOIV94338 conpressor of Figs. 2a and 2b; Fig. 4 i ecanokaakoxi agr am
showi ng the systemfor controlling the outdoor fans of an air conditioner
in accordance with the present invention; 20 and Fig. 5 is & 6INOWcEE3 t
showi ng a nethod for controlling the outdoor fans of an air conditioner in
accordance with the present invention. *Description of reference characters
of principal parts 2: conpressor 5:-indodr heat exchanger 25 8: outdoor
unit 9: ind ' . (pul.se w dt h dul ated val ve 27: outdoor control
unit 28: ou'? §%$¢Hégﬁ§§ﬁg@§ttﬁ%r?uﬁ‘?%ﬁg Rifohstant, afglaiveloaxeasisivenheato:
first outdo@ixchaRadls t r ' te rature sensor

WO 011 94858 & Bong ﬁ/%‘é‘?ﬁfg g@%ﬁﬁr@%g‘”ﬁ%ﬁﬁ”’ﬁ%&%ﬂgﬁ e T S
Nov zoos  Herteé matdeor, sidettutitrexchangdr. t eccorgipght th@%@lih@%aﬁé&gﬂ@?ﬁ{é bed in-
detail with.reference to acconpanying drawings.” Fig. ‘1 1S a diag

the cycle Of'n‘io%ry‘érl"_ IR nGreasssk Qﬁ%ﬂﬁ@ &U@@r@(%i!fmobﬁflﬁmnbi‘n tae cntiodi ment

of the air i & N e with the present. inyvention. The air
condi tioner I | n%:)f ugegd& ((‘,:}?)’Frrpﬂ(})éeg)g'gé;T B%énw%‘ﬁpdﬁlﬁ? P9 iR dngelatiyelyy

plurality oflomy.ethe cavnouak EN&IOReraat Wi ral,i of; 4L heat
exchangers 5, Crllm ch are cqnn-ectﬁep%eto eacﬁﬂ%tﬁeﬂgu@}pdpgt ?’ch}earbénéld%oﬂgg{ts to
forma cl os&XN@NgeEpds delagkelyi large.t . InGhig hasa Owhekr rgeratationngpedds of a -

- refrigerant nguy opnecting the outf] aw side of the conpressor 2 to thé L
.inflow side tﬁ% ngtogl?e%?}g%i_%og‘é‘;%ﬁnﬁ (5?1"3&313 ednsufiicient hegh excbengeeizonduit
6 for guidi ngridoetdd mwielhy Bi igerant.. di.sch d frqmthe -
conpressor 2, while a refri Bg&aﬁ?ﬁgﬁﬁgﬁﬁfﬁ %ﬁlﬁgﬁ%régttﬁ@%bggﬁﬂb’@%'é of
the’ el 8&t r orfiide agahechangar. v eicodrdingtyhéhe rbloting dapechi o 3hé hedssnpsiessor 2

is a low pr re conduit .7 faor quiding the flow of | ow pressure
refrigerant qé@%&ﬁ%ﬁesfrqdﬁu? £ ag! %rg?ﬁ?li"&ﬂ'&ﬁ%'ﬂ@'&?i‘@é‘l Riessure gitefrigardobr heat
exchanger 3 ihshe outd@thedtrexcR8ngégh pressure conduit 6, while the indoor

heat exchangers 5 are situated oh the | ow pressure conduit 7. Wiile the
conpressor 2 is operated, refrigerant flows in the-directions 20 indicated

by solid arrQws,..J i ndi.ti oner 1 of includes an outdoor unit 8 and a
plurality o‘f@"\é’El suP§ S yElD outdoor unit 8 includes the
above-descr.i bed conpressor 2 and the above-described outdoor heat exchanger
3. The outdoor unit 8 further includes an accunul-ator 10 situated on the

- l'ow 25 pressure cdh‘énmtilﬂ!!m;iberpeamIUfinVélﬁicn'ohasmlnrmadéﬂ@e@irf Reinyed 11
situated on t}.l%e fbl\%h Eﬂrﬁ?ssure conduj t 6 downstream of the outdoor heat
exchanger 3. NTRPAERIRAIENS OCrImNg Rether BieioaTteand sndokieahof teeptasgat d
refrigerant jRoahtieh i ) - v rated refrigerant to.
flowinto the conpriegs)goo'rg&gﬁufg e¥ﬁ§&£ﬁgtﬁ& ﬁ%ytceoégﬁoglg]gaﬁ@doﬁgﬁﬁflgq%l y in
- WO 01/ 94858 ®GM [@ROTpoditinae? etphghing @08 phisthwidthdasdubest 8 r'$n 2

refrigerant Vﬁﬁi ﬁrt' ngaéﬁhe ac uegjl ator 10 is a mxture of Ii quiid refrigerant
and gaseous 7&f ibgr ?l.mtl‘ﬁ‘ﬁ' EXFiRRgD N the avidesr heat exthange otthe ajer ant ;
and al | ows fdNHIERTR0 ' [ : , enter the . '
conpressor 2. T(S.thi sgz)nrg,séfl?gﬁaafeegi(’ ?%@ggaw'ggﬁ%ﬂ%&q{&%&?ﬁ%‘ﬁc%“'and
exit eRfds ofcantilionsntodenena poapetuicoling ttaphetty.i nsi de of the accunul ator 10
in the upper portilon of %he accunul ator 10. Likewise, if refrigerant is not -
condensed conpl et eFyOidRT th@ceempbzh theeabows ehiaviean aspee ofi the painciphes er i ng

t he receiverailiheal ’ - of 1 4L Qi fri nt..and gaseous refrigerant.
The recei ver0f1t11=|e: gr%gnmsﬁ\{i@gg' taoéﬁgérgef%gf:gbggpﬁg fegoy OPE??W geREAIT and

the gaseous cwidiligezrandmprioss eachmpidsor andviieh ahboxnenh L pd
refrigerant Egﬁr be discharged. To this end, the entrance gﬁgeé%fb?@n g of

the refri ger&MITERUUPt VaTahlat derinthdisdepsfatione arceitdeor Heatrexawngagded t o

t he | i h i 11, | b .
Cafri oS PobddiIgd o SalE ek AT S B QY i o aant seidis
provi ded to cwdbecthédite oxenahysr A batddap ié?%@rra%ér%urs%n%%%igﬁ.qsﬁ'@tream
IS

of the accunul ator 10. The entrance end of the vent bypass con
situated i n PHEOGpFREPPREIHUI MNdfa chrtreladl foscobtrolimg st Yugheg 385(s) to

refrigerant t . t bypass ,condui.t 12. A vent valve 13 is provided
on the vent lg€pﬁiaéﬁﬁﬁq‘ﬂQYQH%S%}O?RGF@?IQ”tngﬁpog\pcordmg to an outdoor

temperature sensed by said outdoor temperature sensor and the amount of

ram showi ng -



. 20 rate of gaseous refrigerant bypassed. Accordingly, the gaseous

refri ger‘ggto\’\éﬂééect ed in the receiver 11 flows in the directions of double
dotted arro the action of the vent valve 13. The port¢TRRof/oMbke hi gh
pressure conduit 6 extended fromthe receiver 11 is constrpgt gl t2003pass
t hrough .t he accunul ator 10. This 25 construction is to evaporate the liquid
refrigerant of |ow tenperature collected in the accumulator 10 by using the
refrigerant of relatively high tenperature passing through the high
pressure conduit 6. In order to effectivély evaporate the refrigerant, the

portion of mﬁﬁ@é%?@ﬂ@&%{ﬁﬁggk}em‘}@%ﬁmt ed in the accunulator 10 is

formed in the shape o I'e Yon of the hi gh pressure conduit. |
6 passing t hrough Rurtheacacoortimigdto dfbthsr BESELH 0 e
interior of .the U shaped portfmgn of the Io'\?v é\?\%%lﬁ@?%@%%c’gme Hﬂﬂ‘.etnlf'
PCT/ | hro1/ 011SFHION, @ Feihod ey eertseling the rmitdoorfanlseobahdip eoHaition8r

further incl p duit 14 connecting the portion of the
hi gh pressure c%%f@%g%gts%eﬁoﬁ%@% ofpraskyiseo wadth mrdwatiepomanssr
exchander . 3 comprisesadewttihgtay obdodr RIMb&rali@y duit. 15 .-
connecting the downstream gi de of the rec%riait/"!er(ré' t%%@@%eﬁ)%gg}gri' Sfde of
~ the accunul &3 Q@NPEsEel; gad operadings said soutdedbedan(s)t e dial gagrdaspass
- conduit 16 Cont 1 o e flow rate of hot gas bypassed, and a |iquid valve
17 is si tuatog)(??%ﬁ&ﬁ HJQO%]FEU?QF%Q‘QQSEO c%n‘éﬁﬁep?% qlfdeontemiperaturs | and rat e of
‘Liquid refridgteetel I04MA§IRAG of 8aiRCEHLS! /, when the hot gas valve- 16 is
opened, a portion of ho? gas dlges"?har g‘g@%gb}émthe conpressor 2 flows al ong
~the hot gas bypass conduit 14 in the direction indicated by the dotted.
arrow of Fi Brick when .the lLiguid valve 17 is opened, a.portion of liquid
refrigerant o G ver 11 flows along the liquid bypass
conduit 15 in the direction 15 indicated by the double dotted arrow of Fig.
1. The outdoor unit 8 further includes first and second outdoor fans 30 and
31 post?ioned nearFightinatdizgranhshbwincihenggile 3f a R tdrhrst cér'i‘ﬁ’ol‘ﬁﬁg%? |
out door fanso%ﬁo?rnrd 31fare .Posi ioned side by side and allow external air
to pass throu h&"3 | @ ARadilieRehamrGordanes widdhe 20ceantinugatiomn.
‘occur in the outdquy. heats exchy Jria NEL ation node. of the first and
second out door fans@BO and 31 ar gﬁélesréer’% %Q(g@g‘@& R4 t‘?ﬂ'dgl,?\emé’ﬁ’b‘fﬁ?? of

refrigerant COrepessgedt arloadingepssition es8@Fig. 2P Gs eXE&sHal SR dH as
- wll be desct i etai|l later. Addigti onal |y, 'théal out dostcgiP%uﬁgt 8

hi beﬁi | ngﬁﬁre , 7
further incl'Ud&SSMWVHID dRetViniesempiassor gt ebnydoadidgfmmsitiasur i ng out door

tenperggure. A pluyrgl kty of It e arranged i,n parallel. Each
of the indoor uni fs@'gBi })r%c @Jgéﬂ}g{owgéﬁcf%,ag{%ﬁﬁ@n? o 1% doading ding
i ndoor heat- ascirengrlpadingGms endehi! atnoﬁnpbﬂtﬂi%béﬂgeﬁfreif-i ht thhg e are

connected ta a-s{.g{glf outdoor unit 8. The capacities and shapes of 1 nhdoor
units may bePSEATQALAT thepomprasser ofiFigse2enand om one another. As depi ct ed

_in Figs. 2a and 2lgiqagvariall ' onpressor . WO 01/ 94858
'PCT/ KROL/ 00022 2 2:' ¢ @ég‘%éa%%hi§ﬁ&%%nﬁ$ i sysiepufecaiittritngdbal ati on
manner is ergitdgenians af arpaiproendiionr i ABcERIENCESHR El:{e E%&?%@nt&ﬁ-ﬁ' ng 20
ua e

provi(;?e(gvmthqﬁgninlet 18 and an outlet 19, a notor It ed n

casin 0, ,aal tating scroll 22 rotated by the rotating force of the notor
21, and a stationaf : fl.0l a_conpressing chanber 23 together
with the rotati ngqi'%'r gﬁ%oézgt?%ih%@p%@ﬂggn%@%?g ﬁg’é Cg‘f‘frgﬁﬁ’@dth@oopm%asi ng
20 to connedana opasidir mndiﬁ@ieﬁih%ﬁbadér%@ﬁv}th%ﬁé%'ré éﬁiﬁ%r‘itmﬁ inlet 18, and
a PWM val ve(Pul se \Wdth Mdul ated Val ve} 26 in the ?orm of a sol enoid Val ve
i's nmounted on the sERtied AElRfererEe eharacters 2d prinbipaPp#tisal ve 26 is OFF
and cl oses the hy it 25. In this state, _the conpressor 2
~discharges refri ggé??%tn%}%glé’ésrt state is referred t8- H&loof heghaxelerRget e, and
in thiz5state the &outddemamiit 2 i s operated at 1 %&%Qﬂl{y In Fig. 2b,
the PWM val ve 26 i s ON and opens the bypass conduit . I'n this state, the
conpressor 2 does %@%%Wlﬁﬁﬁg@odwaﬁmlaet. Thi s2Bt@ttdobscosferiggd to as
15 "an unl oadi ng séa@t %" and in thcitazi state the conpressor 2 is operated at
0% capaci ty. Power=S SUIRAS GORYMHPIGaNeN Ghawitasyor 29viagapticestsolotnit he

| oadi ng and unl oadi( t d the notor 21 ig,rotated at a constant
speed. Wien power iosqgirrl%t&‘gﬁi%rljggd to the conpres:gljrsef,onsl'@ﬂ%‘?ﬁ M1 is not
rotated and the cdiproesduor t@riperanire @pasaf ed. As shown in Fig. 3, the
conpressor 2 periodically undergoes the | oading and unl oadi ng states during
its operation. The loading tinme and the unloading tine vary according to
required cooling capacity. During the loading .tine the tenperature of the

i ndoor heat exchanger 5 is decreased because the conpressor 2 discharges
refrigerant, while during the



. 25 unloading tinme the tenperature of the indoor heat exchanger 5 is
anreasgg because the conpressor 2 does not discharge refrigerant. In Fig.

3, the h PQH%QS%ortions i ndi cate the anpunt of di scharged®OTafRraigesant . A

signal for controlling the loading tinme and the unloading tine is referred -

to as a duty control signal. In an enbodi ments of the preseh® NOM/2B i on,

the 30 capacity of the conpressor 2 is varied in such a way that the .

| oading time and the unloading tine are varied according to the required '

total cooling WO 01/9J858 PCT/KRO1/00022 2 6 NOV 2003 9 capacity of the

conpressor 2 while each cycle period is kept: constant, for exanple, at '

twenty seconds. Fig. 4 is a block diagram showi ng the systemfor

control | i ng Best Model émrrCdrayiag @utahedhtesgdrdi ti oner in accordance with the

present invention. 5 As illustrated in Fig. 4, the outdoor unit 8 includes:

an outdoor control unit 27 that is connected to, and controls the o

conpressor 2 and t The tdoor cantrol unit 27 i s connected

to.an out door com%e@a' |e\(§’?1éﬁé|89§€??g{%n?f%§EPrFBe‘?tr'Q‘r@ﬁﬁlqn AR deserdhebindat a. -
Addi ti onal | wetaihumhtréfn?énbéM@@é@h?éﬁ%ﬁ;@%ﬁ?ﬁé’s_i s connected to the input -
port of the 10 outdoor control unit 27, "and fitst and second outdoor fan

opgrgtli ng units SAFiﬁnHi%gdﬁ&ﬂrab'peza?inmﬁei'q&iieafld sys’gﬁm;ﬁo?ﬁtbrﬁﬂﬂ{in gps 30

an espegt, are_connected to the output port.o e out door -
~ cont r'o'Ig uni t&%éfgérﬁa@soéfaﬂo‘?mg ﬁ!’.'m%ﬂt ?lftn{}\e 28I Gmlitianes inhecqdrdgecendtisecond -
fans 30 and tR& prasanPlrReftioRPThEAIPoTRARNRY Fﬂ{lﬁﬁc&%g%gco%ﬂta%%%érltzg e:}gt ure

- ~data inputted 15 fromthe outdoor tenperature sens _
time of the wdperbearexxhangdr By acpintality bof eiedtivnid bxsansioe VeREAW gy door
- fan operatin @Ei\ts 31@4 snd 35.. Each of the indoor units 9 includes an -
i ndoor conmﬁ LRIy P dndeqy; heaf axchepgesn ewhich ate epnnemedrto@achrathetni t 29

and the out r i sl ransd .t .an ej dat.a. The out.dgo _
conmmuni cat i gﬁpcrieﬂglﬁr?ﬁtutr?iepagi : at%d?ﬁ;% ?nggé(?&c%%ﬁ% riai'gf'i GOy cg?ft {Q?ni t 32
may bel @onsthefiigardnt conduiiss ai refrayatanteendit 86ngedtihg@hel 6 8A8H YHE BF 855
fashion. A tenperatur de&thec,t ing unit 30 and a tenperature setting unit 31
are connect e@r&p?)relsﬁer &ntﬁu epiiipWosidenal theuslactionin expansion 2dvesaddstae |
el ectronic ' [ 5 e .out put port of- the '
i ndoor cont ?ﬁ?ﬁlﬂeﬁggt’gﬁb‘#ﬁ%@ ?&%r%?@p@eg“e%ilgwag%ﬁﬂ tp"%%!sli'rg '?f?gﬁfﬁépat ure
sensor for séiachargedfeorneahpecatpredsor 22 witiatrefridtdast boﬁ@ﬂﬁ“cﬁhﬁ@@ﬁn  The

i ndoor contrgl unit -29 recei_lves signals fromthe tenperature detect |%g uni t,

30 and the t®RPHIEPH Bdeiing Flepirenisiexnansion valvases to fiee i rside obol i ng
htoor T empera: o P ieon 4 (ol Abeelfe TR o Gyling Fsomer ow "

i'ndoor tenperature tenperature

conpr essor 2presyreOiefBgenPekpKREEH AA0RE dlebtrdid 0B sidh bﬁ[vggt@r Mped
according to tHe r gu{r%eq.f cooling capacity cal cul ated by the

above- descri ¥ 0%5. aqR¥chanasr igeitaied enothedough rfressurdocemilitg, whith have

R s A s SRR L R S R A

operation nodes determ ne e co |
and 31 are sWile the chepreddarvlnig bpbtsted] TeMberdnt] flowdbigetHd Iiechykgoor

f anSecond out door n5 hi.gh speedhi gh speedl ow speedhi gh speed3 | ow
speed| gé:l speld ?ag?%gﬁis&ﬂdg‘ﬁ@@%‘l stop -"I ow speedstopstop That is, the
nunber of operati oft. 14N e.conbj nati of ,two out doagr fans .
are six. At h0'ugh0'?hV\%rg angg§@8m1i r&ﬁgggjdfe% E!L'bogﬁogré‘rq@%ﬁﬁgrﬂ PIUB‘%IW %ne fan

can be utiliineddor | uniksicd a Thseputdioropsiats ORcRIES thE ERBVEMasER¥ebE
three of sto | ow speed and hi gh speed nodes. It should be understood and

~ readil ?/Tbappag‘é'ﬂp"efsﬁ' HodBd ke @%V&-ﬁfﬁw&%(::)touﬁdmr tht exchetgerf 3 f ﬁ"glsg and
* any nunber o i of _may be si hle... 15 I n an enbodi nent,
the operati O%Ut(rarggégme{?g pr edet @?ﬁ‘ﬁ?@d a&c%‘&?%ﬁgﬁ?%qgnsﬁ'dﬁt&@op”tﬁﬁpé‘?"&t ure

and t he5| oadpregstierecopiiulth? QPsEERRSOF Re E@m'p?es’so?hﬁ‘“%n&m € ol AU
operati on nodes accordi .n% to an outdoor tenperature and a z'Iaoa I'ng time when
[

‘a duty cycl eSitdsied oin g high Piessure orgests 6 rdfingtréarh oofsiheoveidoos Hesent v
seconds. 20 ] door tenperature7C or8 t9l3 tol8 to023 to028C
or | ower 12C17 @%F’grﬁ%%ﬂ%@%ﬂé $§M1EB O feilesu 8BamRaporate liquid

refrigerant having not been evaporated and allow evaporated refrigerant to

flow into the compressor 2. If refrigerant is not evaporated completely in
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or 23 5| egﬁ)@ﬁ% arent from Table 2, as the outdoor tenperature becones
hi gher and the Toading time of the conpressor Z becones | 8Gg&R(M8022 he
| oading time of the conpressor 2 is |onger, the anmount of ditz‘%h@{?\{gqu
refrigerant becones |larger), the operation nodes are preset to allow the 5
rotational speed of the first and second outdoor fans 30 and 31 to becone
higher. . Referring to Fig. 5, a nethod for controlling the outdoor fans of.
an air conditioner is described. First, vthen the conpressor 2 is started, -
the outdoor gindRlor Wal i.ves ap outdoor tenperature and the | oading
10. time of the corrplrh%?{sgr%l}é%ﬁi re?'nﬁ%f‘-fanfjae{%”ne AGRYNElateintdis 33 -
- detects an obtixfoioe of Hgpier @frigerantaghdt es<insde r | ap L
information on the |oadin Tg;mg of théel@scorrpr esﬁ{sgoeﬁggf'mﬁehnéjgﬁéuﬁg',ﬁg%ggor 2
i's operat ed. SYARP'@RY eliquidn refiigerantn anteallows elopyt egagggggdirgg;)g%g;a the:
outdoor tenp : the |l oading time -of the_conpressor (S102). The 15
sel ection of &%ﬂ{ed%ggfgg?)oﬁ %@é%?q}meﬁ%g-a e dhigl end, ibfs desiratledo
modes; 8. g., skuate thBerfiah cBOSIRP et WMYd b and 2 Next, prior to the
“performance of a sel ected oper at ?gn rrt?ld(gf,tﬁ?ﬁgﬁkgjeﬁiﬁte?%%hﬁsa‘@?ﬁéﬁsﬁﬁe' ‘
first and seBbie aerumudatordfsindheanshet bortich @im@%mg@m n a preferred
an

enbodi nent:, when t Q@ f.irst, aé}_d second 20 outdoor fans 3( 31 are
stopped, the fans SHEYIRE 3hrelfigectriamned candansedycompetbly agdislbetdoq th

 sel ect ed opepahf H'q?ﬁ,% ) j.s. when the first and second outdoor
fans 30 and 31f a?%ba gg%%ﬁ@,er%ﬁgé?%ﬁ'gg%eéﬁﬁe'ﬁ‘sﬁr Al ds gpRiduErof Hawide mode
5. This is ttefdgbmnteanchgaskauti rarigempt. of ‘ of4 f:an rating notor.
Such Oggr ation is_continued for 25'rl wo to fpggeggfé%ﬁd{g ('%r%&%&’é"lﬁtt?/q %Por

‘three $8condS§PAREE flie fiquiddedignrant andahe gaseous debigetamsiram aach 3iha! € not

t d 1492 ; / ] 022 2 -6 009 at STEP S103, ft
the’ bper at i on oo Aootdbe T TShasTentyd b disaraar-ee Te dobrins dnosTEP
S104, the ouedtrancd amal 3RitagiSbfate EREERT dd?wdhﬂe?ﬁ%%r%ﬁt k‘%gdeermﬁgﬁpg o

sel ected at STEP S102 (S105). For exanple, 1f the ou t
| over than 7ECEHYR Hhaee exiehded de the iewerpaytionlbé e afceier 1padi ng time of

th 2 i rst. and d outd f 1
oot I thi o oiofde? tBRals oblBold F oty 3fISTee abeanaenme Toadi ag
time ol5the venpbysass céndist 12 i%eﬁm%d-id“éoﬁﬁ’éjﬁ‘ tﬁFi l%céﬁje‘?c{gg%gﬁ%t he

t he 1

oper ati on node accordig& to Table 2: However, irst and l%‘ﬂt door
fans 30 and BFSIHEP fBPdEHLrRteary afithe @ccymiutatohd Onodte3sntsiicd BAY o' €

operated in . f.ter, bei perated in the node 5 for

t hree second%ﬁfﬁﬁﬂaﬁﬁﬁl Mﬂ%gd@r tl“iag??'qﬁb Uieppett partiony gt thend -asbesnd
outdoor f ans130s@aodlBdasscrsaldirigdrany i e to.a | qw
speed node: | ndustri g\liaAppl i cabi | i ty%%%ér%gﬁ%ggﬂ%%ﬁagﬁgﬁgﬁae &E\?Bnt :

i nvention pr¥3V8ets & ByaMided sndtheevaotibymasscootduit H2ngnd keneeisdars f&an of

an airpgondi di@neds, o LC outdpor fan is controlled according to the -
| oading ti rreFégfe ?fptgasgg%gd{? ﬁﬁ%%d'%ﬁ{it E%PEF@ r esRFCUAMTRN dhedgaseous :

t enper at ur e, raffigexiny qollepid h tiIe8 Weakivag 11 Ny Of xghange in the
out door heat eéchanger of 20 the air condﬁt ?Sﬁgfmaﬁhfdé%?ﬁﬁ’agnﬁl ??g@fal oW ng
‘the indoor ufiPEe@ArOMS by thecastinn pbte vard vabuee1d proper cool i ng capacity.

2 6 NOV 2009 ~~~L =r ~=~I. Fha '
_ GRS portisn S the high pressure conduit 6 extended from the

: receiyer 11 is constructed to pass through the accumulator 10. This

25 construction is to evaporate the liquid refrigerant of low temperature
collected in the accumulator 10 by using the refrigerant of relatively high
temperature passing through the high pressure conduit 6. In order to
effectively evapqrate the refrigerant, the portion of the low pressure conduit

| 7 -situated in the- accumulator 10 is formed in the shape of U, while the

30

portion of the high pressure conduit 6 passing through the accumuiator 10

is positioned to pass through the interior of the U-shaped portion of the low



-3 p'J-tIH"Z 13 Cdainms 1. A systemfof controlling one or nore out door fan of
an air-comgetgq@szer, 5 conprising: a conpressor in which anount of

di scharge of refrigerant is variable during its operati on,CHﬁRgélgggv ﬂﬁiat
|t?’ ed

exchanger connected to said conpressor; one or nore outdoor fa

near sai d outdoor heat exchanger; 10 an outdoor tenperature sensor for
sensi ng an outdoor tenperature; and a control unit configured to control
said one or nore outdoor fan to be operated in one of preset operation
nmodes according to said sensed outdoor tenperature and said anmount of
refrigerant BYSSSHI@IC@RMMHE éssor; wherein said conpressor is controlled in-a
pul se wi dt h nodul a-h;lgn nner ggéi tf]lgel_S anmpunt of discharge of refrigerant.
of said conpressor | BPUAES BYrthen heiides aihet ofs dwipdss woudetists. 2.

The syst em agemidshtin chai , .n.as sal d outdoar fenperature
becones hi gher and g F@%d?ﬁgﬁr}l% oi 3&?'& @E)%%Pg%s%mﬁééoém&?t}”&?@eﬁhesai d
. sel ected 20 ov@ptEssonid] spdetiet oafivontiiet dmefangal ow Mgk LheukRIALE 9pe!

speed ofs.sai d ﬁg‘?ut oor, fan to becore higher. 3. The systemaccording to.
claim 1> whePRF P JgHE HyRags sRsitoif dessnerting chepdowestioam eidedeprhd an, -
and said pre i riat, j Lncl.yde . stop, | ow speed and 25 hi gh speed. -
nmodes. 4. Thﬁ&‘%ﬁgnﬁagllé@@?%?jggﬁF %H‘c+'§grﬂfibeaﬂ ‘l"@i-'l?tg'éﬁzg- ofth@drgagovalve ut door.

fan conpri se$Btisvsitoatedoon théﬂﬁ)t%hbﬂf’éé{snébrﬁ@pﬁ 6 ?8%0?.2@‘8%?%8%,1[38%8?%%

operation nodes, and said preset operation nodes for s fans
i ncl ude st op0St 83s bypassed. rod & piquit] valvept higkitsaeedon! B mﬂﬂ@%gba@%speed,
. The -

| ow.speed- hi apd hi gh speed-hi gh speed operation nodes. 5.
system'accorg%@'ﬁfg&cl rﬁ:a&r%gg‘%i flowairatec Aipriayishr refrigersat dbypasted: heat

exchanger coAstorditigly aWheut feohotiiak, vARd %2)doglhegondittoner. furt her
conprises ~ 6 NOV 2003 REnt At g vTV%%éﬁﬁqgéée&Uﬁ BogoRrf B?t @8fe
i ndoor unit €&chateed gmathectemprassoc 2efipanaiary wal HthQQ b@PagQ@ Rhufeat-
. exchanger. 6 4%r{%la(?%cgor .cgntiﬁ%, bi n'g one or nore outdoor “fan of an air
condi tioner 5 Ra g Bhghesarc pyite sofed armow qfufige Tiwwdtem thediquid i on,
conpri sing thalvet €Psis odpestad eat heFgioAN or .4 rature; detecting a o
| oading time of said co‘?rpressor!;) and 8f)gég@i %%ﬁ@%?ag"toﬁ'écﬁ?rg’?gr g'OHhtt or fan
E[n one of pr E¥EIvVaspdil aﬂ@\@ﬁt ﬁmi@stig@dmlilﬂ r@ﬁ?siabﬂd@gtwtggdtﬁytdﬁ@gﬁon
emper gsure gag 52k dy4RL L% H9adin ;'ov} craTTEFi(g);- 1,0 Salf COMPressor. . .
The outdoor unit 8 further includes first and second outdoor i‘éns 30
~and 31 positioned near the outdoor heat exchanger 3. The first and
second outdoor fans 30 and 31 are positioned side by side and allow.
external air to pass through the outdoor heat exchanger 3, so heat
exchange can occur in the outdoor heat exchanger 3. The operation

mode of the first and second outdoor fans 30 and 31 are determined

20

according tp the amount of refrigerant discharged from the compressor 2

~ and extemgl ‘conditions as will be described in more detail later,

| Additionally, the outdoor unit 8 further includes an outdoor température
25 sensor 33 for measuring outdoor temperature.

A plurality of indoor units 9 are arranged in parallel, Each of the
indoor units 9 includes an electronic expansion valve 4 and an indoor heat
exchanger 5. Consequently, a plurality of indoor units 9 are connected to
a single outdoor unit 8, The capacities and shapes of indoor units may be

30 identical with or different from one another.

| ‘As depicted in Figs. 2a and 2b, a variable capacity compressor



* 7. The method accordi ng to claim®6, wherein as said outdoor tenperature
becorres Wodhekssand said loading time of said conpressor becomes |onger,
sai d sel ected one of said preset operation nodes allowi ngP¢HERPHIWR? onal
speed of said outdoor fan to 15 becone higher 8. The nethod according to
claim7, wherein the operation nodes of said one or nore outdoor f&re NOV 2003
i nclude stop, |ow speed and hi gh speed nodes, and said one or nore outdoor
fan is operated in selected one of said greset oper ation nodes after having
20 been operated in the high speed node for a predeterm ned t| me when said
one or. nore controfled frangi f FRy e.to an r operation,
-mode. 9. The net hod accorgluﬁigéapg% alm éﬂé}\ﬁ% 'g%’{'rﬁ%g $ p‘?@ﬂ 5 m3redtine
is two to fiSPEHEeseRIde. Z'BelmmeFMSnfthmdltﬁ_{é@ogcbm @0 ,@\m% wilesgi n

a

ai.d one or o) oor f ri ses two outdoor fan each n to,' -'
iso:/v speed an@gﬁahgrgﬁ@@do @% ﬁf"@ﬁﬁgﬁeaaé Slﬁ-!ﬁl;eéahdhepmsmmgm rmzt;tat?ﬁg)r gal d

t td ok I t h h d,
| ow Speed.| oorar 22 KR Bl g (RAER 1Okl of At RE Gone o Shrsforgeec
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en power 1Is not supplied to the compressor 2, the motor 21 is no
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loading time the temperature of the indoor heat exchanger 5 is decreased '
because the compressor 2 discharges refngerant, while during the

25 unloading time the temperature of the indoor heat exchanger 5 is increased
because the compressor 2 does not discharge refrigerant. In Fig. 3, the
hatched portions indicate the amount of discharged refrigerant. A signal
for controlling the loading time and the unloading time is referred to as a
duty control signal. in an embodiments of the present invention, the

30 capacity of the compressor 2 is varied in such a way that the loading time

~and the unloading time are varied according to the required total cooling
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an outdoor temperature sensor 33 is connected fo the input port of the
10 - outdoor control unit 27, and fi rst and second outdoor fan operating units 34 -

~and 35 for operating first and second outdoor fans 30 and 31 respectively,

are connected to the output port of the outdoor control unit 27. The

outdoor control unit 27 operates the first and second fans 30 and 31 in a

‘preset operation mode by confirming outdoor temperature data inputted

15  from the outdoor temperature sensor 33 and the loading time of the

| compressor 2, and by controlling the first. and second outdoor fan operating
units 34 and 35.

Each of the indoor units 9 includes an indoor communication circuit

unit 32 connected to an indoor control unit 29 and the outdoor unit 8 to

.20 transmit and receive data. The outdoor communication circuit unit 28 and

.the indoor communlcatlon circuit unit 32 may be constructed to transmit
_,and receive data in a wire or w;ireless fashion. A temperature detectmg
unit 30 and a temperature setting unit 31 are connected to the lnput port of
the indoor control unit 29, and the electronic  expansion vaive 4 is
25 = connected to the output port of the indoor control unit 29. The
' temperature detecting unit 30 is a temperature sensor for sensing the
temperature of a room to be air-conditioned. The indoor control umt 29
receives signals from the temperature detecting unit 30 and the
temperature setting unit 31 and calculates the required cooling capacity of
30 the indoor unit 9 on the basis of the difference between an indoor

temperature and a set temperature. The loading time of the compressor 2
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is determined accordmg to the required cooling capacrty calculated by the
. above-described way,

The first and second outdoor fans 30 and 31 each have three

operation modes of stop, low speed and hlgh speed modes. Exemplary

5 ‘Operation. modes determmed by the combination of the two outdoor fans 30
and 31 are shown in the followmg table,
[Table 1] - ' -
—t - Mode First outdoorfan Second eutdoor fan
L - 5 high speed hlgh speed
4 . low speed : high speed
3 low speed low speed '
2 - stop ~ high speed
1 stop " low speed
0 stop ' _ stop

That is, the number of operation modes determined by the

~ combination of two outdoor fans are six. Although two fans are ut:llzed in

10 this embodiment, only one fan can be utilized. In such a case, the
operation modes of the fan may be three of stop, low speed and high

speed modes. It should be understood and readily apparent to those skilled

in the art that any number of fans, and any number of operation modes
thereof may be possible. '

15 In an embodiment, the operation modes are predetermined
according to an outdoor temperature and the loading time of the
‘compressor 2. Table 2 shows an exemplary operation modes according
‘to an outdoor temperature and a loading time when a duty cycle. control
: pericd for a compressor of 7.5 horsepower is twenty seconds.
20 [Table 2] ) _
Outdoor temperature
7°Cor 8 to 13 to 18to - 23to 28°C or
lower 12°C 17°C 22°C 27°C higher
10
Loadi
oedm secon 0 2 3 4 5 5
g time ds or
more
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: 11
5to 9
secon 0 . 1 2 3 4 5
ds :
4
secon 0 0 . 2 o, 5
ds or ‘
S less |

As apparent from Table 2, as the outdoor temperature becomes
higher and the loading tlme of the compressor 2 becomes longer (as. the
Ioadmg time of the compressor 2 is longer the amount of d:scharge of .
_jrefr:gerant becomes larger) the operation modes are preset to allow the

5 rotational speed of the first and second outdoor fans 30 and 31 to-_become_ :
higher.

Referring to th 5, a method for controlling the outdoor fans of an
air condttloner is described. First, when the compressor 2 is starfed, the |
outdoor controf unit 27 receives an outdoor temperature and the loading

10. time of the compressor 2 (5101). The outdoor temperature sensor 33
detects an outdoor temperature, and the outdoor- control unit 27 has
information on the loading time of the compressor 2 when the compressor
2is opérated‘ Thereafter, an operation mode is selected accbrding to the.
outdoor temperature and the loading time' of the compressor (S102). The

15 selection of the operation mode is made from a plurality of operation

| modes, e.g., from the six modes shown in Table 1 and 2.

' Next, prior to the performance of a selected operation mode, it is
determined whether the first and second outdoor fans 30 and 31 are
stopped (S103). In a preferred embodiment, when the first and second

20  outdoor fans 30 and 31 are stopped, the fans 30 and 31 are operated at a
“high speed regardless of the selected operation mode (8104). That is;
~when the first and second outdoor fans 30 and 31 are all stopped, the fans

30 and 31 are operated in the mode 5. This is to enhance the starting
power of an outdoor fan operating motor. Such operation is continued for

25 two to five seconds{preferably, fqr three seconds).

If it is determined that the outdoor fans 30 and 31 are not stopped
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at STEP $103, or after the operation of the outdoor fans'30 and 31
exceeds three seconds at STEP 5104, the outdoor fans 30 and 31 are
‘operated in the operation mode selected at STEP $102 (5105). For
example, if the outdoor temperature is lower than 7°C, the mode 0 is

5 selected regardless of the loading time of -fhe compressor 2. In the mode
'0 the first and second dutdoor fans are all stopped. In this state, if the .
‘outdoor temperature is 15°C and the loading tlme of the compressor 2 is 12
seconds, the mode 3is selected as the operatlon mode accordmg to Table
2., However, the first and second outdoor fans 30 and 31 are not operated

10 directly in the mode 3; but they are operated in the selected mode 3 after

being operated in the mode 5 for three seconds. As a result, the
operation modes of the first and second outdoor fans 30 and 31 are all

: changed from a high speed mode to a low speed mode:

Industrial Applicability

15 As described above, the present invention provides a system and

method for controlling the outdoor fan of an air conditioner, in which the

outdoor fan is controlied according to the loading time of a pulse width-

modulated compressor and an outdoor temperature, fhereby properly

‘regulating the amount of heat exchange in the ouidoor heat exchanger of
20 the air con‘di_tioner and, accordingly, allowing .the indoor unit of the air
conditioner to have a proper cooling capacity. |
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Claims

1. - A system for controlling ohe or more outdoor fan of an air-conditioner,
5 comprising:

)

a compressor in which an amount of discharge of refrigerant is variable during
its operation;
an outdoor heat exchanger connected to said compressor;
one or more outdoor fan positioned near said outdoor heat exchanger;
10 an outdoor temperature sensor for sensing an outdoor temperature; and
a control unit configured to control said one or more outdoor fan to be
operated in one of preset operation modes according to said sensed outdoor temperature
and said amount of refrigerant of said compressor;,
wherein said compressor is controlled in a pulse width modulation manner and the

15 amount of discharge of refrigerant of said compressor is determined by a loading time of
said compressor.

2. The system according to claim 1, wherein as said outdoor temperature
.becomes higher and a loading time of said compressor becomes longer, said selected

20 one of said preset operation modes allowing the rotational speed of said outdoor fan to
become higher.

3. The system according to claim 1, wherein said one or more outdoor fan
comprises one outdoor fan, and said preset operation modes include stop, low speed and
25 high speed modes.

4, The system according to claim 1, wherein said one or more outdoor fan

comprises two outdoor fans each having stop, low speed and high speed operation

.modes, and said preset operation modes for said two outdoor fans include stop-stop,

30 stop-low speed, stop-high speed, low speed-low speed, low speed-high speed and high
-speed-high speed operation modes.

5. The system according to claim 1, wherein said compressor and said

outdoor heat exchanger constitute an outdoor unit, and said air conditioner further comprises
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r more outdoor fan include stop, low speed and high speed modes, and said one or
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g::;'fj' 9. The method according to claim 8, wherein said predetermined time is
| two to five seconds.
25
10. The method according to claim 6, wherein said one or more outdoor
fan comprises two outdoor fans each having stop, low speed and high speed operation
modes, and said operation modes for said two outdoor fans include six of stop-stop, stop-low
' speed, stop-high speed, low speed-low speed, low speed-high speed and high speed-high
30 speed operation modes.



