;e3ed, @>6T4nw _WD 01/9.t8;6 - 4 D E C 2003 PCT/ KRA /00020 1 QPEF—'
- CONDI TI g}lﬁR CONTROL SYSTEM AND CONTROL METHOD THEREOF Technic [ gpad The
pr esent VUAtS®™Nn rel ates to an air conditioner. Mre parCiTaiREnbozp it
rel,ates to an air conditioner control systemand control method thereof
enpl oyi ng a pul se-wi dth nodul ated conpressor. 5 to Background Art An air
condi ti oner provides conditioned air by controlling the properties air such
as roomtenperature and humdity of houses and buil di ngs by neans of a
refrigeration cycle. Since people livi ng and working is in these houses and

bui | dings differ from ARICONDETIONERNSONTERS! 594 Trdoagpcondi tions, and

since the outdoor enwmwrﬁe_rvqm—rentmr—mg capacity may

change frequently. In a ml tGONTRONMEROH tLheREOPaving a plurality of

i ndoor cooling units connecte 0 a singf nit, the respectlve

i ndoor units differ fromeach other in the required cooling capacity. ;
In, nost cases, since the respective indoor units nmay operate |ndependentl

~ of one another, the total cooling GaphsichyrFiekt ai ned by sunmi ng up the

cool ing capacity required fromall the indoor units, tends to vary widely .

and unpredictably.. A variable revolution conpressor has been disclosed as a

conpressor that can vary its capacity in response to a variable cooling 25

- demand. In such aTherprebémt inesnlion ralatestorresis 85nditibRet SR partiefiate.

conpressor is regulated for a variation in required cooling capacity in

such a way tMéQlatGISetOr an diutconditiohen controt syaenpahﬁod:drﬂﬁblhheﬁﬁicb’tWeéme :
frequency

employing a pulse-width modulated compressor, -

10 - _ Background Art

An air conditioner provides conditioned air by controlling the
-propertles air such. as room temperature and humidity of houses and
bu:ldmgs by means of a refngeratlon cycle. Since people hvmg and workzng
15 -in these_houses and buildings differ from each other in their desired indoor |
‘conditions, and since the -outdoor environment varies, the required cboling' |
capacity may change frequently. In a multi-air unit conditioner having a
_ plurality of indoor cooling units connected to a single outdoor unit, the
: respective indoor un_its differ from each other in the réquired cooﬁng capéciw.
20 . In most casés, since the respective indeor units may operate independently
: of one another, the total cooling capacity obtained by summing up the
- cooling capacity required from all the indoor units, tends to vary widely and -
unpredictably. A variable revolution compressor has been disclosed as a
compressor that can vary its capacity in response to a variable cooling
25 demand. In such a variable revolution compressor, the capacity of the

compressor is regulated for a variation in required cooling capacity in such

- a way that the revolution of a motor is controlled by varying the frequency



© =4 g'EC 2003 WO 01/9.1856 PCT/1 @01/ 00020 2 of current applied to the notor.

However ventional variable revolution conpressor is=grBBCABic in
t hat thgvélg@%ﬂ%g?i on of its notor cannot be controlled w PRTARIBEIEAD| e '
responsi veness and accuracy because the operating notor has to be
controlled directly according to a 5 required cooling capacity.
Additionally, since the revolution of the notor is frequently varied; -
vi brations and noi ses occur, shortening fhe life span of the notor and the :
conpressor, and thus conpronm sing the nechanical reliability of the entire

system |n efidturrent, apphied ton tiexpeotove HBdeveRPHE dopdehiis il Rﬁaﬂgéﬁece and
&

10 excessive power consunption are required in order to vary t requency
of the curr éevolutiph i @inpressbe isgiroblerhéitc GoRKanth@naloGbhatl s Gupution
conpressor is |less cost/energy efficient than a general conpressor.
Particul ar| ganaot drwecentolid weith abl desieaisieU reSbrafENeRsS ahd" %ﬁg&f‘c& :
several power conversions, e.g., initially inputted comercial AC power is
i nto DC powdecause theeopdratiogwenotontimsAd b@V@ntF@téidWr@ctryegé&dreg,g/w%uency, :
through converters, resulting in the structure of the circuit Ice being .
conpl i Tat ed reqdreh coeling eapacitie nAdditicmhally esinestthy révbitieh ePHE Hdtbr @ reuit
devices. In addition, a |arge-capacity variable revolution conpressor is, -
20 25 parti &@qaenily varied) siteations mnichaviset deputl §fidreatin ttﬁe‘]ﬁé'tsrg%ln &he -
conpressor, due to its low efficiency, large size and t%e high cost, so it
i s difficul thednetarfand tharepmpegssor; andemmsre@mptcﬁnmr@t!i’e.\lrﬁébﬁ&%ai'
revol uti on conpressar. Accordingly, in order .to fulfill” a large capacity. -
‘requi r ement relaPidy ofdhe cotiresystemts are enployed. In this case, a standard
conpressor in which its nmotor is rotated- at a constant speed is generally:
“utilized together ‘adsitione singe aplexpensivel and cBmpicategoapnatssevice ldnd
pl ura|l]'ty of conpressors are utilized, the entire size of an outdoor unit
i s entar ged SXAESSHE SRR TMEPRSUMPRON arg ragdired-3n \WEi@rltoovagSeePEadiady 00020
3 handl i ng gi tt'he out door Iu%i t{ﬁcorres difficult. Pulse w dth nodul at ed
(PWY conpr e5s8PsCHIeaPRRISS & R, metey, they eonveationalovaratge 7res®iutiamd
Japanese Un 1 .Publication No.. Hei. 8-334094. These PW '
conpressors%)g?ﬁ;sﬂ'%g g?f?%:dle’lsﬁ Fg?ﬁ?@%"ﬂé{t isHficient tgnangeraish eemprepser.
plurality ofpf+ HDg £onp ‘ r.refrigerating conpartnents, and
designed to Pbéerﬁg%él‘ly’efc in @%ﬁ%ﬁﬁfn‘@”ﬁ?ﬁ %ﬁgobﬂa@ﬁec?ﬁ@r?ﬁﬁqri srRWresa
refrigerant i ; a. ressor ,and an evaporator is
seQBFY @oﬁtéi]%hegrst?gﬁé"e&@r,suﬁtiﬂﬁ [biEed; corppmec E&({:

short.  Consequently, ese conpress o] Y eRPWE ai r
~condi 15 oni Ngntsy TICE "Bowl: i |gin t ‘ i ne.long piping and 1Q are '
gi ven control envi Pﬁ.&\rrg;\t%mrmtglﬁ i f@%{ ?ﬂ#oﬁ& ﬁ%&%rf h?“"ﬁﬁear é‘?qti"ﬁﬁi ation .

Systems. refielencs, thogsIe cBATCRERN s thir LY SR GAREIuiiplem and

‘method for utilizing a pulse widith no S r

condi ti oner belifg Rortdliestsceant ridiesd BERTY %Qﬂeéfé@%}qﬂghw 1 B RORRSDL,

invention is directed to an air conditioner control SysS
nmet hod t her eircuit hietvicagbst antial |y obvi ates one or nore of the problens due
to limtations and di sadvantages of the related art. '

In a_ddition, a large-capacity variable revolution Compressbr is,

20 particularly, problematic in that it is difficuit to control the compressor, dﬁe
to its low efficiency, targe size and the high cost, so it is difficult to fulfil
large-capacity requirements with a variable revolution t:ompressor.
Accordingly, in order to fulfill a targe capacity requiremént fwo or more

- -compressors are employed. In this case, a standard compressor in which

25 its motor is rotated- at a constant speed is generally utilized together with.

the variable rotation nFumber compressor. If a plurality of compressors are

(utilized, the entire size of an outdoor unit is enlarged and, accordingly, the



"20:1t is an object of the present invention to provide an air conditioner
control vg&g}t and control nethod thereof, enploying a pul se=d DEd 2003
nodul at € yﬁfgqsgssor; a single outdoor unit and plural | REFEROODIE
rel.atively far fromeach other. It is another object of the present
inventi-on to provide an air 25 conditioner control system and control
- nmethod thereof, capable of calculating a required cooling capacity by _
conputing 'a required cooling R~PL. ACt 1 U " PC ~KE~1~10~0 WD 01/94856 i 3
MAY 200 4 capacity for each respective ithdoor unit, and transmitting the

conput ed codianding P& biridol AnABRUKARC MYt . cal culates the total
requi red cooling capacity, and varying the Capacity of the pulse-w dth

modul at ed conpr esfulisé mvicﬂmSﬁ%%téﬁ’(FtWﬁ@tC@%@H{%%SPS 0 %539?§§%§1P ,Oeggggci.t y

requirement. 5 It is still another obje € presen

provi de an .&.8. RudiNG. @047 s6Wtared Ja LA ' : |ated
conpr essor irlgl pl ural evaporatorrg Je ?2@%%@%@?8% R)Hbgiéggﬁﬁt %‘Ire_ for -
air conditi dieing-38409d. ngThede) PANGT cd ' he iRy 8, O ~and in
accordance w tPGan lo aspect of the prrﬁﬁgélpgrjgésfeeg% tﬁﬂe prgge%’ltfﬁg%%gﬁﬁi on, an
ai r cohdi t i: ®ysteros retachl hay hunglity CtsFSfr ARSHMERR! | o
out door unit, said corrprest:%?rgei ngycontﬁzﬁﬁg? by pumggéw%kﬁﬂ%%ﬁﬁgt ion; a
condenser c&omRRArGdents, ehd desigmes $0be apPldd i %aﬁ(ﬁciibihg(g%@'fed'l@'ﬁﬁe;%a(:h
havi ng an evaporator, each evaporator being connected to the conpréssor and -
t he condenséhe pomtiof a5refrigerant condtis stoaddbiRbehoa %hﬁ:}fb?écﬁ— gnd gppective

- required individual cooling capacity; and an outdoor control unit producing
a duty cycl &vesatater isished! Conserpmmilye thasd BEmbesEdre Gannet Ebdai?é%@ool ing
capacities transmtted fromrespective one of said plurality of 1ndoor. '
control uni 3PPligddo @rrangitioning shisteompiorituyidivigstthat RRYIEABEE hipiAgFRPONse
~to the duty cycle control signal. 20 According to another aSpect of the:
presend? i nvéliBi @ivemnceitrolc ényironmests contcholdifgrene mfreanpihocseNgop the
conpressor haying two states, each state corresponding to an operating :
capacity. di ff alien systems: derataforet Here dinatsera diissodireusted chatreber at e
sel ectively jn oneq(% tg_;aﬁig) states while power is being applied thereto,
sai d conpr eSYSIEBANY™E Tz 2@ pulse widthirdodulatetlitamporeson ig@mdenser .-
connect ed t%gltﬁ? iggnﬁr.ﬁssor; one or nore evaporators connected to the -
conpressor andt 8"# Bher; a tenperature sensor for sensing an indoor -

© tenperature of a roombeing air conditioned; and a control unit -configured
.to calculate a required cooling 4 DEC f QD3 REFLfy~ ~ ~~~zU ~HEE~ WO

011 94856 PCT/ KRO1/ 00020 5 capacity on the basis of the difference- between
'sai d ijpdoor tenperature, said g8l L8 er tur? bei ng a desired indoor.
‘tenperature for the room and ; I@%cl e control si gnal based
"on the calculated required cooling capacity to control the conpressor to
operate in one of said two 5 states. :

| Accordingly, the present invention is direcfed to an air conditioner
control system and control method thereof that substantially obv'i.ates one or
more of the problems due to limitations and disadvahtageé of the re!ated. art.
20 It is an object of the present invention to provide an air Vconditioner‘
“control system, and control method thereof, employing a pulse-width
modulated compressor, a single outdoor unit and plural indoor units
relatively far from each other.
It is another object of the present invention to proVide an air
25 conditioner control system, and control method thereof, capéble of

calculating a required cooling capacity by computing a required cooling



According to still another aspect of the present invggp% W Dﬁ?_m
" condi tioner wokhoedsssystem i ncl udes a conpressor having %Km%y
and being controlled by pul se-wi dth nodul ati on; and a cont \r/\ﬁér”éiql§

.configured to control variable capacity of the conpressor nu%e lo
control unit produces a duty cycle control signal which is a function of
required cooling capacities transmtted4fromone or nore indoor unit, to
control the variable capacity of the conpressor. According to still another
aspect of tf@Pgeibydat aasheraspeativen imdadrodnibf and rrarsinhiiting &ve aomputedli ti oner

havi Lot -widith 15 d t . d
orurari vy ortabfl skt .2 Bidiar il elctidRe e  ClacpahEed Oaling at | ng
requi red coaldpagitganariaiyRe) e da'b@c{tﬁépﬂ@ pISe MEH fﬂBdﬁl%?éH Eérglbgt%gsby of

i ndoor units, under the control of e respective ones of sai urality of
i ndoor uni t 40 reSRANSE tortha galawated tetal eealingreapacite dequitdrent. capaci ties to

t he outd@or unit, [ i ool.in 0 capacities transmtted
fromt he%r espect |l£/zsdl(glrt1'@gao¢&ﬁ%'lr ?gféff)égttﬁgrprﬁﬁg’af 'qVﬁQBBBrFPrBWOV fRe?but door
unit to prodonditonepicohtroesystsrachaAmy A plisaRRfth tod @ ] uty
cycle control signal which is a functi c@ﬂl of the t%t aﬁp%ﬂﬁﬁggggzﬁ?ng

capaci ty: arfiui@hmvaBPIatas. witectvgiddasjonsd todecamitatie Jor airncorstitmmisg t o t he
duty cycle Od?.mﬁfrﬁ;ls signal. 25 According to still another aspect of the
present inventior, a method of controlling an air conditioner having an

out door unit wi tHneomer te-adhidve tedubsved I 8A8 Oh  acidPd At WRRAOARL OF

i nstall eﬁ inacr 0fn bei nﬂ ,a'k%l;q - 4 DEC 2003 s WO 01/94856 PCT/ KRA /00020
(c:__o_ndi tid ed,aS(P&ﬁgP s gringipies; elgthenkrssent iswgatian.uar ailogondiionesaeantial ndi ng a
di fference WS ' I rature,
sai d preset %meh%‘g(?%§§§%n r}eg&gqggﬁgﬁgﬁﬁ ?hg%ugg%n@érggﬁgéwbgea%@ﬂl ating
requi red codiging conpratiéd byspudse-idthirasdslatibng heatidbheseostneeddogherg a
duty cycle ¢ ol _signal as is.a function of the cal cul ated required

cool i ng capa?g)lr'][il ?Sg%lg‘%é’mr?ﬁ'iyl Py E iisagely havinghanceyanasaion: epeh
response 1o evaporitby eyl Somstité@ho thaRBMpresd G afP s EBRAGTLE irda®

Drawi ngs 10 FIG 1 shows a schematic di aglpam of a refrigeratioh cycre of an
ai r condft i G98Erob gRits ePnfigred o aalasiatiers respectiec peaqsiest indiwdudlicooling! G 2a
shows a cross; J ' f | se-wi dt h nodu| at ed conpressor, .in a

| oadi ng stat%% p% gﬁ)tl ﬂ?%%é@%@&@?@%%ﬁ%@&ﬁ‘&? Tg"?}f Cg'g#%lrﬁﬁ&alép

cross- sect i oesponseeto othet hequirdds maiidtill EBEIMEAL@HRR! BAASMItdY Fdm
unl oading state for the inventive air conditioner; FIG 3 depicts the

rel ati onshi JeBReGIVENCRS Of |Spidipialit PfuRfeak cavirel wnitss antdcanigoiingdhge r at e

of a refriges: i | j opgpressor _of FILGS. . 2a and 2b; zo
FIG 4 is an a?\%gﬁgpftﬁ%@ﬁﬁfﬁgf@n@ %P &F%ee{:oaﬁ% @%X&’Wll%o @&8@("?& system
accordi 2§ to the Awoesding itoventthen; aspddt bf gthaplpireednty islemitiohs ddeair

rel ati onship _of.the difference between the actual indoor tenperature and a

preset t errpequfjﬁlroé‘e\';vi GANtD| YFHRIASERMBHSIEG e fGRINRIPESEE d@vVing: tWaestatesent i ve
U5’ a Tl ouchartdr any cowesHATIHNE & ORI caldony JIRGRAR oRfhiEg or e © O
other sta?e, and configured to operate selectively in one of the two states
while power is being applied thereto, said compressor being controlled by
25  pulse-width modulation; a condenser connected to the compressor; one or
more evaporators connected to the compressor and the condenser; a
temperature sensor for sensing an indoor temperature of a room being air

conditioned; and a control unit configured to calculate a required cooling



~~ aEC zoos WD 01/9a856 PCT/KRA /00020 out in the indoor control uni tz of E
the inventive air conditioner; and FIG 6b is a rovvchBEPng I W -4 DEC 208
illustrating the control process carried out in the outdoor %ﬁg %ﬁb‘f&' 7of
-theinventive air conditioner. *Description of reference chara Er of

princi pal p®WQ&¥94856 conpressor 5: evaporator 8; outdoor unipcBkrOMEbOEE unit
26: pul se width nodul ated val ve 27: outdoor control unit 28: outdoor
comuni cation circuit unit 29: indoor control unit to 30: tenperature
detecting part 31: indoor comrunicatiop circuit unit Best Mde for Carring

Qut the Inv ' Exenpl ary, enbadi nBnts according to the principl es of
the present E%%Fi&t%@ﬁh%ﬁggﬁo%y@gg@ﬁ‘pmgr@@pﬁp e g"‘i‘?‘f’é tﬁ’f"’tpéaﬂér(?i dr awi ngs.
FIG 1 is assiahsesét entharaivadbeingald@isickd ShddoroRnperhrdtordfedbbm,

condi ti oner cgntrol system according to the present invention. TWe air

condi t i oner 839 & Praghicsradeiytcyclpeantiod signat basrskon o calowiptaskreguirgd a
condenser 3 ; it Vi -0 i i | ves 4, lurality
of evapor at 8?6;“@], Hév\ﬁdé tgr Eéor@t?m%%%@hﬁ)eragﬁﬁgﬁh%ré% iﬁeﬁp? d)gfsraéﬂq %ﬁgndui ts to

forma chbosetdtes.rcuit. O the refrigerant conduits, a refrigerant conduit

connecting the oytflaw side of the conpressor 2 to the inf|low side of the
el ectronic expangpﬁq{%w St gnot erhf"%ecgr‘gsgl‘ﬁ' OSSR URYerdiogs aNogir gui di ng

the flow of condiomsrassiitior s?@tfefri BRludet @%ﬁﬁb%&%ﬁ' haom@\;dagprefﬁ@a%ﬁw 2,

while a refrigerant conduil connectin e outfl ow si"de 4 DEC 2t3

WO O /9~8563PETPRING LoDbRled Ry auilsemidhepndidation; vandes gonteolt bsiti nf | ow
o1 “Tow pr esSeroures B eont ytabl AR Mo BE Cehnplee s QMRS al ves s

of low pressure refrigerant expand ectr
{The condenseentsoli gnitiproduces anduthecyiciegloopirels signal edictuis abfunehibn eft he

evapor at or s r jtuated.on the | ow pressure conduit 7: Wile the

conpr essor Eéql@re% %%ijgt Gapaggs, %@'&?rﬁﬁtledf OMsORG G HBOHR i dfvils KBwn by t he
sol i d arrowcohtroldtevhiigtle dapacigj of therehipressy. 1 - of the present invention

i ncl udes an outdgor unpit 8 and a plurality of indoor units 9. The outdoor

unit 8 includes CRECTERELtE stisanothedasrant ol dke bresend inventindeageethad The to ~
out door uni bf ohslinGan S¢! - : a i+t Lhe, | ow
pressure conduiotM% 'ﬁ‘%gtnrggﬁgﬂgﬁ?ﬂée} @%ﬁg esns%&dga’grl@'te‘l’w?‘teggql\@péer wﬁhsi t uat ed
on the HPghnmdsiaiad ecaroprgssor, Gartbwn sturalityn aff indoer amitdeeser havinghen

accunul at or es; | lect and evaporate |jquid refriger havi ng
not been evae%%?%?éo : a'rqéﬂjgl‘% b\/\?%%[ﬁ 1t EPUre riC&Ql’ t CaRAGH ‘Pfﬁﬂ €is the
conpr essor Pespektivefonieg esfasdid i urality 6V midebRLAHs CandretRl Yortfol tdfethe
evaporat ors I‘ﬁfl‘l erg}gt entering the accunmulator 10 is a m xture of

) ¢ ! f vt
i quid refr [ GRRSHAYS QRES $hSakLRIUFAILY phEtdeRt Unithdtranssuifindathercal@ilatedpor at es
i quid refr v&fhiat coddin I ef s igen rijgerant)
to enter t heétg'g 1T; rGeossog c%'pb_??g@?ﬁ?‘éw%ggﬁ%?rﬁpg, é‘g%'ﬁgéﬁt?geé"g@i ‘%&lﬁé‘ g t he
ent r anc@0an§aparidss {rappmitesk frometheetespegdivenindoondoits tégethéreungrethepor ti on

of the accumyhaliol hQ outdodriliit 85388k 5 tO& ré:q%ri]r% "Sooling 24 tl:ag‘l%y?l Yg' N the

‘condenser 3; _
producing a duty cycle control signal which is a function of the total required

cooling capacity; and controlling the capacity of the compressor in response
to the duty cycle control signal.

25 According to still another aspect of the present invention, a method
of controlling an air conditioner having an outdoor unit with a pulse-width

modulated compressor, and an evaporator installed in a room being air



‘refrigerant entering the receiver 11 is a mxture of liquid ref&Pgerd®t and
gaseous ‘I;J%fﬁr'l}'g%r ant. The receiver 11 is constructed to separate the liquid
25 refrigéerant 8nd t he gaseous refrigerant from each ot h&lCTafRD1106028] | ow
only the liquid refrigerant to be discharged. To this end, the entrance and
exit ends of the refrigerant conduit situated inside of the receiver 11 are
- -4 DEC 2003 WO 01/91856 PCT/ KRO /00020 9 extended to the | ower portion of
the receiver 11. In order to bypass gaseous refrigerant situated in the
receiver 11; a vent bypass conduit 12 is®provided to connect the receiver

ent rance end o e ehe CorRr ok SE0RE RO BB v ndnee
ypase condul 1o Ta oA aetn 1F S TR B nr B e A bf i Presuthou «
dot 100 arrove | RATeat o et e el S B Gediel IIBCF TenBERARES Ranidling”
prossure condurt 6 v ahdaneprs ) BRTGE of g MferRBbh. ioulbiod T alblc

through the aefiBdhabPlsidthl 3818 SORMEYSIPhd %atl&lﬁ%ﬁgf%@tir%gt Bgoll lgurd

refrigerant -of |Iow tenperature collected in the accu Hg ng the

refrigerant efpacityaand Sontrbiligh - ag;ga Ak L.og.thr t he high :
pressure condupi tﬁ%. In or der“glt@oﬁ%fﬁE ct %g’ff&ﬁ%\?ggﬁ%?%o%"ﬂer%ggﬁﬁ%&ﬂ?ﬁg, t he
portion of _td]laylcpwemfmmmg@nggndUit 7 situated in the accunulator 10-is
formed in the shape of U, while the portion of the high pressure conduit 6
passi ng through the accunulator 10 is positioned to pass through the
interior of the U shaped portion of the |ow zo pressure conduit 7.The N
outdoor unit 8 further includes a hot gas bypass conduit 14 connecting the

portion of the high pressureBdehBestriftidretiReDbigngpnpr essor 2 and t he
condenser -3 to the accunul ator 10, and a liquid bypass conduit 15 o
connect¥i ng the downstream side of the receiver 11 and zs the upstream side
of the accunulator_.10. A hot gas valve 16 is situated on the hot gas bypass
conduit 16 to contfl&- t RBowscwsehereatit diegramast dyphieeatiorangtia of eguid val ve
17 is situated on the |i %Fl d bypass conduit 15 to control WO 01/ 94856
PCT/ HI't 01/ 00 itioner control system according to the present invention; :
FIG. 2a shows a cross-sectional view of a puise-width modulated
compresso{' i_n a loading state for the inventive air conditioner;
15 | FIG. 2b shows a cross-sectional view of the puise-width- modulated
compressor in an unloading state for the inventive ailr conditioner;
FIG. 3 depicts the relationship between the loading and uhloading
states and a discharge rate of a refrigerant during operation of the
compressor of FIGS. 2a and 2b;
20 | FIG. 4 is an overall block diagram of the air conditioner control

system according to the present invention;

_FiG. S graphically depicts the relationship of the difference between
the actual indoor temperature and a preset témpéra’ture with a compensation
coefficient used for the inventive air conditioner control system and the

25 control method thereof;

'FIG. 6a is a flowchart diagram iliustrating the control process carried



'10:the flow rate of liquid refrigerant bypassed. Accordingly, whens hhe 2003t
gas valmﬂoﬁﬁmh%ﬁopened, a portion of hot gas discharged- fromthe conpressor
2 flows along the hot gas bypass conduit 14 in the directh(@KRHHI08%t ed by
the dotted arrow of Fig. 1; when the liquid valve 17 is opened, a portion
of s :liquid refrigerant discharged-fromthe receiver 11 flows along the

| i quid bypass conduit 15 in the directions indicated by the double dotted
arrow of Fig. 1. A plurality of indoor units 9 are arranged in parallel.
Each of the indoor units 9 includes an efectronic expansion valve 4 and an

evapor at or :ldltn tie e eBhirg) urtshdidhdlidvahios 8&;?%3@@;;50%%*;?%3 are connected

to a single outdoor unit 8. The capacities an oor units my

be identical wi th FIG.B kaf Ohcha@UANSTANN g 7S ARRLFbASLELD Ehasy 22

and 2b, a variable capacity conpressor cont na pulse

modul at i on -feutin dne aukicomebaretfs of 1AQ ihvertR et The ‘conpressor 2
i.ncludes a casing 20 provided with an inlet %ISEIan zitrll&oelgtlet 19, a notor 21

situated .in the caDewgpridflonadfrefeddh , iRk «the rotating ... -
‘force of the motor 21, Eﬁd a stati oﬁ%?%giréé? I%?BQH%@%F%(% a conpressing -
~chanbers 23 toget heZ:. complestbe rotating scroll 22, eé?;?é’r%?&s conduit 25i's
attached to the casing 20 to connect a zo position (outlet side) over the
stationary scroll &4outdobhenitnl et 18, and a PWf Rigcse pWidt h Modul ated -
Val ve) valve 26 in the formof a solenoid valve is nounted on the bypass -
condui t 25. In Fi g26:3lsevnédthtrhedBMlée abive 26 | 9706hdddi@opyBAGS; condui t 25 .
is closed. I'n this state, the conpressor 2 discharges refri geran{.jThi s
state is referred 28 eutdbar coatdiurdctorsdirduit,urind i n t bps ﬁ‘k%roﬁ Q:gmol .
conpressor 2 is operated at 100% capacity. In Fig. 2a, when the PWIlvalve
26 is ON, thédbypass conduit 25 is open. In this state, the conpressor 2
does not discharge refrigerant. This state is WO 01/.94856 -4 DEC 2() 03
PCT/ KRG1/ 00020 | 1 3&rtempsatuse detecingpartdi ng state”, and in this state the:
conpressor 2 is operated at 0% capacity. In an enbodi nent of the present

i nvention, power i31.d0gpel eemMmiini¢atioanosimuitasdr 2 regardl ess of the | oading
and unl oadi ng states, and the .notor 21 is rotated at a constant speed. '
When s- power is not supplied to the conmpressor 2, the notor 21 does not
rotate and the conpressor 2 is not operating. As shown in Fig. 3, the
conpressor 2 periodically i t he Ioadin? and unl oadi ng states
during its operation. Loadd e 10l RN Euithe SOl ary according to
required cooling capacity. During the to |loading tine the tenperature of

the evaporator 5-is decreased because the conpressor 2 di scharges

~refriggrant, while i t ing tinme he tenperature of the :
‘evapoggt or 5is i n%%?e@ly t@%@h’%ﬁﬁseaggwp&é%ﬁ'engg%@%%ﬁ thesefasegb
refrigerant.inl/ani " j indicate the anount of .

di schgr ged ef ?riﬂgg%r?2%??9&%3351}%%@?%?%%{0&@%Ieﬁ%gh?@éjg?‘ﬁﬁgénd I's unl oadi ng

pr csent i nvent | o, (Fe capact Ty i Reskarbot a, brBeERhoR R V8t A way

present invention, the capacity of the conpress

that the | oaconfjtiomsr conttdystant 4@vdRbo Y | kng to the required
total cooling capacity of the conpr essgro‘ZﬁémEﬁ&ee%t?ﬁg;eg‘ggﬁod of the duty

control signal is Fapt ahorcdriifiondrort e¥RMALE préfeeANE o ikl f3es? 45 2
bl ock di agram showi ng the system for control I'tng I n accordance wth ¥ he

present0 i nvetempressts 2jeprondehsdr IS piutality T DEEHEGGE dip [ s an
outdoor control unit 27 connected toé:jl?he ctgrrpressor 2%@3“5&&\%1 %/gela%. The
~outdoor contard anplurdityief evapected 50 \aiichUARD FonReRtBdNiceahi Bihefi HEUI t -
~unit 28 to transmt and receive data. Each indoor unit 25 9 I ncludes’ an

i ndoor cont r@frigenant zondpits donfematauicies e torelit.N AN re¥fgardfit 3ohQURET AL UT €
- setting unit 31 for indicating the designed tenperature are connected to

- the input potafriggrant&onddbmoncenting thel IR sidenef tH cohRRFEERR £ 1o the

a ATl uca

inflow side of the electronic expansion valves 4 is a high pressure conduit 6

25 for guiding the flow of high pressure refrigerant discharged from the

compressor 2, while a refrigerant conduit connecting the outflow side of the



4 £3~C 2~3 WD 0119d866 PCT/ KROL/ 00020 12 expansion valve 4 is coggﬁ§é$e 50

t he out p oipRkds Oof the indoor control unit 29. The tenperature de

unit 30 is a tenperature sensor for sensing the tenperat U EEBPVYRbom to be
ai r-conditioned. The required cooling capacity of the room can be

cal culated on the basis of the tenperature s detected by the tenperature
detecting part 30. A pressure sensor for sensing a refrigerants pressure
may be used instead of the tenperature.sensor) and such tenperature and
pressure sensors are | oad sensors for conmputing a required cooling capacity

of each i nddectromictexpangion 9aide®f4 anehe iiﬁﬁ&ﬂsi%’é;iotf'thé qzolﬁz%g%&?%gg : EiJni t 9.

i ncl udes. an i ndoor -comuni cati.on circuit un connect ndoor -

control unilow2fréssure ansamduit AnfdrrRsginge Lot B?eloWJtp‘f'QQéur&Wr%ﬁ“ on
Gt ©

circuit unit 28 and the i ndoor communication circuit units

const r uct edeXpandean smitheaskbctroniei erpdasiani Qaew 460 e WohBkRSSr fagdi on. i's
The indoor control units 29 receive signals fromthe respective tenperature .

det ecti ng wiluatedOomritiet highe patssuee sedriduig 81nivhie 3thet @vﬁ?@n‘%‘ﬁ%@t 8 5L :
~cooling capacities required for the respective indoor units 9 onthe basis
- of thé di f f¥iatedsometwebow t pressuteugontielP?r atwhie #RA BhRETEEsdeIPR at ures.
Each indoor control unit 29 has the information about its own cooling zo
‘capacity, PRrPrated,dafrigerantfiavecin the glifentidnad@wmby eapasid ¥rew. t he basis of
both the difference between the actual tenperature and preset tenperature
~and its own cool ilRgaddifieri the, aiorcooditicnen 1 lof thagires@it nhentePlindgdsapacity
of the indoor unit. |f:the indoor control unit 29 calculates a required. -
cool i ng cap?Ridudeen ynird tang Bagueality oftisdooplunityg .apfikeé tautdddSugR® i Ng
capacity 2s, biscorres a required cooling capacity. The cooling capacity is.
turned i nt dNSUdE8athq AhQYEe deasiiked srorapisissoat 2,0ands cohdessaraBed The t he
"~ bel ow Tabl e ]t <Tabl.e 1.> WD 01/94856 13 - 4 CSEC 2003 PCT/ KR01/ 00020
| nidoot® uni t *4FRABHNT Bafstheininelusiesnan aceumulatomild ditwatedr oninthe mwidoor
unit 6AII t it sCoal i,ng62003550 : o - ;
28002800180%3@5989%’6@&& i POREAT hetipacrompmseses 22 1818 18gegevetel Table 1
- shows si X .. r 1t s:connected to . a.7,5-horsepower conpressor in which
t he capaci t?/ﬁd(%g%gsorgrmeé Z" B FPeR Cﬁﬂfj{"r‘p@ Sdayynstrcam iof dbercandienser ool i ng

capaci ty. !PnéhechfRglaMiens 585500 I AH.SPRAG teivggorate liquid refrigerant
having not been evaporéted and allow evaporated refrigerant to ﬂov\-( into.
15 the pompressor 2. If refrigerant is not evaporated completely in ihe
evaporators 5, refrigerant entering the accumulator 10 is a mixture of liquid
refrigerant and gaseous refrigerant. The accumulator 10 evaporates-liquid
refrigerant, and allows only gaseous refrigerant (gas refrigerant) to enter .
the compres§6r 2. To this end, it is desirable to situate fhe entrance and
20 exit ends of the refrigerant conduit in the upper portion of the accumulator
10, | |
If refrigerant is not condensed completely in the condenser 3,
refrigerant entering the receiver 11 is a mixture of liquid refrigerant and
gaseous refrigerant. The receiver 11 is constructed to separate the liquid
25 refrigerant and the gaseous refrigerant from each other and to allow only

the liquid refrigerant to be discharged. To this end, the ehtrance and exit

“ends of the refrigerant conduit situated inside rof the receiver 11 are



t he di ff,&(roe@%g Jget ween the actual indoor air tenperatures and p
t enper-at ure $8 their own cooli ng capacities, the requi rREr/ER®IG0NTZY

capacities can be obtained by multiplying the capacity code of Table 1 by a
conpensation coefficient that is set on the basis of the difference between -
to the actual tenperature and preset tenperature. The conpensation

coefficient Qis determ ned according to FIG S. As showmn in FIG 5, Qis
set on the basis of the difference between the detected i ndoor tenperature

and the presettetdapry thelower pygdN df thBgEBeier 49, di fference between them
t he conpensation coefficient in the case that I's the indoor tenperature

decr eases ‘becones Ildidrderterdypbss@akbougtefriderbftsiaAisd ilde lter&%i\}é?dﬂ?r%
i’gher

tenperature increases. For exanple, if the indoor tenperature Is

than the presst hypassravhduit 18his provited RE ARINNEBITRRS Abdkifer §19685HEa8ILNY: Q
p

equals 3. 'If the indoor tenperature is |lower than the

| ess .t han 1Gresswguedrelidt 7 upsireainsof theeachymadRitem1 e, t'l"h@eﬁﬁ:an% %‘H\gla&is 0. In
the case that Qis 0, the el ectronic expansion valves 5 are closed. Once

.t he el &ct r orthe @i drypass contivied 25isasiriateéd I8 dhe B er poi 194856 -4
a~a. 2a03~ PCT/ KROL/ 00020 refri gerant does not fdlbgw tpgrﬂgﬁ]e%?rtlﬁg))(ggé%ﬁ?ﬁs. 9.

I'f the indootl.tsnpelypasecus mefrigases entdrd ties eensbyisagd E6RIANEE. JetvRen the

i ndoor. tenperature and the preset tenperature, the electronic expansion

valves 5 ar &/a@yRi3 istprovidedratothe venpeyphss @ondokers afdf sorkies tR@diows -

~'higher than - the preset tenperature by less than 1C, Q equals 2. \Wen the

i ndoor tenpdiRiR Gf @assous ggf%getammm&sspdes%ubmeﬁéﬂ Hreowy indEste fien 1 G

.Q equal s 3. The cooling _individual capacity required fromthe respective
ones of the fAWidiiectign &f the esseousirefrigarht flatdy itivoubhsthepnaer bisass

transm tted t,onfgﬂg outdoor control unit 27 through the communi cation

Ci reuitt uni t€8Y 32 and the outdoor control unit 27 calculates the

total required coaling capacity including the cooling capacities required
in the respecti veoh?dg’ ft'cghiofs%ﬁohtﬂ.}&htﬂféﬁswﬁecémté‘ss&)«temdwdrcnmethé\/\m

val ve 26. Tal%lcﬁiv% sppus t he Io%%i g(g time and unloading tine that are set
accordi ng to ChE A of al's rEiSIHER S 801 P33 dBERMEN: Yhe rmcgUpBigier ohdl cybise.

<Tabl e 2> s . ) ' : :
Loadi ngUnl oathi Mo TSHST LSalR RyGRCENE: Mooyt mitigemnti ok dewclerapearatu | me(se

c)time(sec)r i j | i_hoc itycapaci ty200157.5101084.5-94. 418214 -
8.5-91174. 5-%@25%%#3%%&@9@@6@%%5¥M4 S REHgeRN _of rgiativelys Bigh 38 415
5126. 556144G ; = 8.5-,40. 4 4 D~~ p(~ 01/ 94S56 '
PCT/ KRO /0003@%3%%4%@&%?9%@%45‘?%13?r§§%?4i%f1‘6‘£1.65m“ order to
114. 431710. SefiéhtidlOSfapordiBthd 248 rdnt, the portion of the low pressure conduit |

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

'S redui red by the respective indoor units are cal cul ated consi dg{é@gg @t h
r _

¢ portion of the hIgh' pressure conduit & passing through the accumulator 10
is positioned to pass through the interior of the U-shaped portion of the low
20 - pressure co'nduit 7.

The outdoor unit 8 further includes a hot gaé bypass conduit 14
cdnhecting the portion of the high pressure conduit 6 between the
compressor 2 and the condenser 3 to the" accumulator 10, and a liquid
‘bypass conduit 15 conhecting the do'Wnstream side of the receiver 11 and

25 . the upstream side of the accumulator 10. A hot gas valve 16 ié situated on
the hot gas bypass conduit 16 to control the flow rate of hot gas bypassed,

and a liquid valve 17 is situated on the liquid bypass conduit 15 to control

reset tenperature by



‘Referring to FIGS. 6a and 6b, a nethod for controlling the air Cﬁ Glizbd’so_ner_
accordi ngolg@oidde present invention is now described. The foll s\ g -
description is about the control sequence in the indoor FCOTARE/09028i th’
reference to FIG 6a. The indoor control unit 27 determnes if the indoor
unit 9 is turned on (S101). If the indoor unit 9 is turned on, the indoor
tenperature-is detected through the tenperature detecting part 30 (S102):
The indoor control. unit 27 detects (8103@ a preset tenperature through the
terrperature_ége{ﬂtin%a;; 31 ioto find (S104) the difference between the

i ndoor t enpén@tigwerade df litjeidorefigdrant byeasdad e o r it. 27
cal cul ates { S:Q%S%ﬁt_ he co;;i ng capaci ngr_ equi re)ﬁ\ch:-E]BEd()[h hgfqeﬁgg%rﬁa}rﬂg’}% 9 on
t he basis ofva & bpehed,ca plortitn ofihatyiy defe ' its. ] f and
“the difference between the indoor terrpe?atureh?%({ ﬂgﬁgﬁheésjg%]%ér%éfgt ure.
In this stefowsmRIonsdhe ipt gasabyrassotonduit 14 i BHD Afrebiibs ir%iéi&egtﬁeﬂﬂa% into
the capacity code value for application, as shown in Table 1.  Each  Cooling
capacity red@teddarewnekekich 1indben the tiq@idi valodt #i e Gy efU Lt E&lt%bngf the
capacity code of Table -1 by a conpensation coefficient that iS sé€t onthe
basi s bf t hdHidk refrisptant Kdisabeigethfodetties tredelverper %Wsea@?,g the liagﬁset
tenperature; The compensation coefficient Qis 20 determ ned according to
FIG .5, as G¥BEsssendubdvedn thradirentionsdudicattiovbyltts deapld é&té@@ﬁ‘%‘f)% of
each i ndoor #Jni calculated in the above manner is transmtted (S10 to
t he out door "&&nt-r ol W0'01/9.1856 - 4 DEC 20ai PCT/1CRA /00020 16 unit 27
through the communication circuit units 28 and 32. If the indoor unit 9 is
turned off in st eg‘ B%ﬁ'}tytqe’”ﬂ@aﬁiuﬂé 9 Ak wrdngedciooparglel agacht of @ t he

‘indoor unit-9.j 4 S107), .and this valueis sent to the outdoor unit.
Referring tc')'?‘ﬁ%”OTH{?,S&t"H%!U%%@Mle%an@r@@a@rssqmasahrat_atjmu amelaoraors now

described. TFHhe r.contrgl ynit finds (S201) the total required cooling

ca_pac:u'?y by%d%%ﬁgsgﬁ%e? @H@E’?%fof t'ﬁao‘?ﬂ'otiﬂit%é; @ aonhyciedoio sesingle . the
respective f oo rality.of indoor units 9. If the total- required -
cool i ng cap?;uﬁc;/&i usﬁ'gg ﬁlrﬁaé %{lﬁ%%tbqs @Ba_ﬁ?‘ap_‘aﬁrﬂft‘“@@@b@l(@z\@mba ldenticatpr essor
2. if the t g}t of & }é,ﬁqm(ﬁ(?%!nlenéqﬂigggm ty is not O, it operates the '

conpressor 2. to en operating onpressor 2, the outdoor control unit

produces (S204) a : r i | in response to the total -
requi red cooling f%ggg?%éd g‘?\?@%‘ﬂ? ‘Lr:‘o%ég%e ﬁ‘d@ﬁ@ﬁ%ﬁﬁ&ﬁplt&émr@ssqme PV

I in regpans t Be nf : ol- signal. The duty cycle control
Sanal T o orond Ot B pRie e RS T eroyas Ay Heme.

Such Idadi ngompresesdz2i STl ' ' rmi negd.accarding to the
‘total required pg‘ggl i ng car:)é;ggt ,ragssétggﬂﬁblaﬁg%g?amg. OReVIgRE WighaPng time

and unl oadi injet 1l Bearat andeitrt Myed; : : |__uni £~27 controls
(S205) the PWM val ve iﬂ resp?ns?%dt?ﬁgqﬁﬁ%%?fﬁgﬁ%%ﬁts% 591 arfﬁfagmg

scroll 22 rotated by the rotating force of the motor 21, and a stationary

- scroll 24 defining a compressing chamber 23 together. with the rotating
scroll 22. A bypass conduit 25 is attached to the casing 20 to connect a
20 position(outlet side) over the stationary scroll 24 to the inlet 18, and a

- PWM(Pulse Width Modulated Vaive) valve 26 in the form of a solenoid

valve is mou_'nted on the bypass' conduit 25. In Fig. 2a, when the PWM
valve 28 is OFF, the bypass conduit 25 is closed. In this state, the

compressor 2 discharges refrigerant. This state is referred to as “a loading

25 state”, and in this state the compressor 2 is operated at 100% capacity. In

Fig. 2a, when the PWM valve 26 is ON, the bypass conduit 25 is open. In

this state, the compressor 2 does not discharge refrigerant. This state is |



- increases the life span of the notor and“conpr

control d control nethod thereof, |arge-scale cooling |oa
capacity%%iéﬁﬁ%gyan air conditioning systemw th a pl ural PCyk®bi/ivadeor
units connected to a single outdoor unit can be efficiently controlled by
regul ating the capacity of the air conditioner by nmeans of the pul se-wi dth
- nodul ated conpressor. The comunication circuit units are each provided to
the 25 indoor units and outdoor unit to transmt the cal cul ated cooling
capacities required fromthe respective ilhdoor units to the outdoor unit,

whi ch can be L& Y. i t & conditioning for a |arge building
- havi ng 4 Béa%ﬁ%%grg\ﬁ/@g@%é@gg %@% hftnﬁl W/g’ﬁ)ﬂa the,geBMIresaUodris uni t s
~relatively :f gpe@pa tatf W= ther . .The required_cpoling capacity of each
‘i ndoor unit i lrs)ecal cua‘ta?%gblgﬁg@gghhlﬁnagogmgﬂ%ﬂ“‘aﬂﬁ ofrtgﬁsPrﬁSte@B ipyenties,
* outdoor unitpo@ad & ' o i ' te the totally required cooling
~ capacity efchiioggtll %ﬁglc%zﬁ?témﬁﬁ%%gpgfﬂﬁﬁéé- gﬁ?t‘% ﬁ%ﬁc‘de ieg ancli o
conpr essor- canloai 1 : uty .cycle, control- :
si gnal det erni ni ngfn\!?%e oad) nfgh}elun 5%%%5%"??%39%3% 8%@?*9*@@?6%&&& g to
t he calzul at pdwep® hBPsG i $Y + Ve ' e inventive air conditioner ~
control systgm usi ng tﬁeﬁgﬁé!\dsg\ﬁ?%ﬁ%%éf%ﬁ gd%%r%&&%r Fiogﬁé‘r?tirmqtﬁe
- capaci ty. of _aheth@mhgﬁég%rgqs%t@% 5’@1 Its notor turns at a constant
speed, which is different froma varia ge rotati on nunber conpressor in

ST 10 e O el R, e

sati sfactory control response w thout e VI
produced duelosniigharahaniRdiy LASLEEROle” GhaliRR, 'y A8, TLEr therey
overal | mechunicedingr tineabatyl b¥cordind Qo SEEHLFEY ﬁ%a&rﬁrﬁ ig?ﬁéﬁtpi(fc@ﬁ?‘ﬁ'@ﬁﬁet o

change the frequency of electric currents to tl ' ircuit
i s sinPle i nloddéigyimaribe ittmppexare @Oﬂ%‘@@éb&%xérﬁs 'ié?%cﬂetaséﬂ%gcgugﬁ dhe e
. pp an be

As -ful | y descri bed above, according to the inventi ve air conditi °”§rnE%°znn3

under st ood that various other nodifications w |l be apparent to

readi |y madeCRyIPressoe 2siischerydsnratigendrit, WHilBOM i tRERANISANA ftfrﬁéntﬁ%e
scope and spirit of the invention. Accordingly, it is not int%nded that the

scope of t helNRgRIUrEmfclhecavaporatar bds hincleagetiefeéaude thel @offprasd o as set
forth herein, but rather that the clains be construed as enconpassing-all
the featuresd8?S pat eischarige riaenant: atFig.e3) the hatchbe porEoRe indicatetha on,
i ncluding a eatures that woul d be treated as equival ents z5 t-hereof by
i nel udi ||f%%h | d be d i val 5 th f b
those ski | | 8™ (€ Apehargednrafrigerant. | A eigriadrfopecdritialing loANGLARES6 O
- ainms 1. An air conditioner control system
4' O-C 2003 Pg;worég%/tooozo \ed8 Fhaime 1. An air conditi | sys
‘compri 51 ng: Ing times is referre to as_a_dqty control signal. In an embodiment of
' the present invention, the capacity of the compressor 2 is varied in such a
way. that the loading and unioading times are varied according to the
required total cooling capacity of the compressor 2 while the period of the
duty control signal is kept constant, for example, 20 seconds.
20 FIG. 4 is a block diagram showing the systém for controlling in
- accordance with the present invention. As depicted in FIG. 4, the outdoor
unit 8 includes an outdoor contro! unit 27 connected to the compressor 2 and
PWM valve 26. The outdoor control unit 27 is connected to an outdoor
communication circuit unit 28 to transmit and receive data. Each indoor unit
25 9 includes an indoor control unit 29. A temperature detecting unit 30 and a
temperature setting unit 31 for indicating the designed temperature are

connected to the input port of the indoor control unit 29, and the electronic



a conpr essor installed in an outdoor unit, said. conpressor begngﬁgczmm
control |l ed bé )ul se-wi dt h nodul ation; a condenser connected to
conpreSé%?V" 4§Wurality of indoor units each having an evEpIBKROvp20each
evapor at or being connected to the conpressor and the condenser; i ndoor
control units configured to calculate a respective required to individual
cool ing capacity; and an outdoor control unit producing a.duty cycle
control signal in response to the required individual cooling capacity
transnitted fromrespective one of said pfurality of indoor units to ' _
control the egrasidi/valetdes eOMERES h ' Idogper gont r.ol o
system according to clain11,rwhere?n eéé%cgﬁngéﬁgfgfﬁ&gh Q%ngnﬁﬂﬂgaf units
“has an i ndooR9.chmaEnpatdtare Bbfctdhl tHH 8o boL tégxﬁh) Wil uire '

i ndi vi dual cooling ca_gaci ty cal cul gt ed ?s tragns éfmtaielga %‘R‘g’of ﬁcgr _%%Rsﬁeﬁ)r uni't’
has an out dofie ¢smpertere! ofra cobAtith B8I 4ir2BnaRBHEUH T GRHCILGHE! @
fromthe indoor comunication circuit unit of respective ohes o i =

plurality of capetitgrofuthe soemdca® Bg 2aflidted Neh s g)lés‘?s %Qh?%&%%ﬁat\%ﬁéﬂ r ol

unit. 3. The air conditioner control systemaccording to cla erein
2s. t he sout dodetectaut byl thenitémperatond idee@phgt padtasy. t he @é@ﬁét%r%fortfg? -
conpressor in response to the total required cooling capacity obtained by
addi ng t oget dehisirgch reffigetentiseppaissack inmgl Biedusdg mééd‘%fotﬁea%iﬁlﬁératur
transmitted fromthe _4DEC WD 91/9. 1856 PCT/ KRO7/ 00020". 1 espec?i ve
ones of sai dsghspragndysush te_ndmratwe%mcolprmmé-seﬁsoﬁ“ﬁré‘ilcﬁacﬁgéﬁ%érg%?r
control system according to claim1, wherein each of said plurality of .

i ndoor -uni t sCHARUENG @nsgiredraaing smpacity of @atkdndsorsunit, SR %6ad BE ehagloor

air tenperature, and cal culates the required individual cooling capacity on’
t he basi-s of iNdGer UNkf er ence bet ween the sensed indoor tenperature and a

- preset tenperature_ 5. The air conditioner control systemaccording to

claim 10 wherein tBaghindear unii 9 intludes ienyindodbcomminicatioascircuitaimies2t ur e
sensor confi gured tc? seF.se_ t he indoor air tenperature, and calculates the .-
required i ndFORRRAPd dBdNenGdeapsentyl Bhit 2t iensmif and rbesisé dute Ohean
avai l abl e COO'{dE)g Caﬁ’ﬁﬁi t'ﬁ {)f the respective one of said pluraljty of -

i ndoor uni 't s PO COTHRURIRRLCH Cirevit MpE Fhand dhe trdoafetaramedicatidaircaitr -+~ -
t enper ature an preset tenperature: 6. The air conditioner control system
accor di ng to%ﬁ%?%zg,@ mr&g%c{ﬁ’eﬁﬁﬁﬂﬂﬁraé@ [a¢give datal incd wiredgproaivelessy is a

val ue obt ai n?(,g mul ti bl ying a capacity code by a conpensation coefficient

that is set onh?%ne‘ basi s of the difference between the detected indoor
Lermer 4 ur e, 200 eyl 3By ARG el S e T o eione of
zecor di ng o AT ErE SRt pird 30 SlBL Bolne e SR IT HER Jbae SAKIES! over
;/erggr\g?ﬁp'et gh;écir:(g&gs Ss:e?p'%éit?é@@q%r%%i B RARER ML oA Thith Won BI0hsis
of the differences between the actual temperatures and preset temp‘eratures.
Each indoor control unit 29 has the information about its own. cooling
20 capacity, and can calculate each required cooling c'apacityr on the basis of
both the difference between the actuéi temperature and preset temberature
and its own cooling capacity, or only on the basis of the cooling capacity of
- the indoor unit. If the indoor control unit 29 calculates a required cooli'ng
capacity only on the basis of its cooling capabity, its cooling capacity

25 becomes a required cooling capacity. The cooling capacity is tumed into a

capacity code value for application as illustrated in the below Table 1.

<Table 1>



8.+ The air conditioner control systemaccording to claiml1, wherein 4
UCta 2~ ‘&gog%/% 856 PCT/ KRO1/ 00020 20 the capacity of the conpresspeci®ig
ei t her- 0% capacity or 0% capacity. 9. The air céfA@ikroonerzocontrol
system according to claim1, wherein s the plurality of indoor units are
arranged in parallel with respect to each other: 10. The air conditioner
control systemaccording to claim1, wherein the outdoor unit further
i ncl udes an accunul ator provided to a | ow pressure conduit up streamto the:
conpressar_and a receiver provided to athigh to pressure conduit down |
streamtjo the mhdhm*er intlbor Théndaar Cphdicbr OGRJIEET fﬁ’i’doﬁb’“@ﬂ[‘ aggo di ng
* . to claim 10, \/\/nerelnI he Qgédoor unit further lincludes a vent] bypass '
condui t |connect i HY'ts'ai d| ¥ i verniio} ¢ heUlﬂ*i)ﬁt;L pre!mtlﬁe conitlGi t {iumitapst [ eam of
sai d accubaibl d mt eSS RaH=Re—hereonia yal ve.
12. The |air Efc?(r)\(blfsfztégner %%er{\(?rol [%ystem a§@0‘ord| ng to c églel-ﬁ Brefn a
portion jofPasHy || ow- prespure conduit within the accunulator tgkes a forms of
a U-'shag %g fhe hi ghrpressurje conduft that jcomes olit of the receiVer and .
20 pass ? ugh the afcumul atjor is d sposed so as tp pass through the
i nt eri or{ ©apadie [@zShapefizpor 1T gpgof —the 8uvv priesstre—eogdui-t-1—-13The air
condltloner confrol syskem accqrding tJ Cl ai m{10, Wne'z n the 1Egtdoo uni t
further [i&0d8es a hot pas bypﬁtss conduit connecting the 25 gortion of the -
hi gh pr esstre—eonduit—betweenthe conpressor. and the ,ondensgr to the :
accunul ator, and said hot gas bypass condui t havi ng thereon a hot gas
val ve. WO 01 /3_%&? 21 R~PL/~Ctf~~ ~~~ ' PCT/ KRO1/ 00020 1 a MAY 2Df ~ 14.
The air conditi ond@d&nt stflo‘ﬂé%/§!>¢anm®mroudltmg:drmectmﬂ b 10, 7. inersipovidie
~outdoor unit_further jncfudes a |iquid bypass conduit connected to
downst r eam SPHESSRCI WhIChhiRe Capapitt codes ere tseb 16 tec aumultpleonf cat a

liquid val v \Y hal fma al oang the |liquid bypass
9 e?nc%tﬂ' bd‘ta’s cooling pacltyg In the gase whé?e the coohng capacnties.

5 - required by the respect:ve mdoor units are calcu!ated consndenng both the |

dlfference between the actual indoor air temperatures and. preset
_temperatures and their own cooling capacities, the required = cooling
capacstles can be obtalned by mulhplymg the capacuty code of Table 1 by a

' compensatlon coefficient that is set on the basis of the dlfference between

10 zthe actual temperature and preset temperature. The compensation
| coefficient Q is determined according to FIG. 5. |
As shown in FIG. 5, Q is set -bn the basis of the difference "between

the detected indoor temperature and the breset tem;ﬁetature. | Even if there

is no difference between them, 'the compensation coefficient in the case that

15 | the indoor ternperatu_re decreases becomes different from the one in the
case that the indoor temperature increases. For example, if the indoor
temperature is higher than the preset temperature while the indoor

' temperature is decreasing, Q equals 3. If the indoor. temperature is lower

than the preset temperature by less than 1°C, Q equals 2. If it is lower by

20 more than 1°C, Q equals 0. In the case that Q is 0, the electronic expansion

valves 5 are closed. Once the electronic expansion valves 5 are closed, the



-conduit. 15. An air conditioner control systemconprising 1o a gqﬁn@) 3&@( '
havi ng t%@@%es, each state corresponding to an operating capaci %C?

di fferen ¥hat of the other state, and configured toPOPERAi/020
selectively in one of the two states while power is being applied thereto,
sai d conpressor being controlled by pul se-w dth nodul ati on; a condenser
connected to the conpressor; 15 one or nobre evaporators connected to the-
conpressor and the condenser; a tenperature sensor for sensing an indoor _
temperature of a roombeing air conditioled; and a control unit configured .

to cal cul at eefiigeeami H66s GRR!fighd i 204t h sis of .the difference
bet ween said ir?door tenperatur}e?&?g?gh{)?bégtg?l gﬁpﬁr@?u#@"%it%pﬁrﬁgﬁred

i ndoor t enpénareases ok thbe: BRI c_te%e%QSHciﬁ?@@g}g%.ﬁggl%ﬁ&‘uﬁgﬁi%si gnal

based on the cal cul ated required cooling capaci ressor

to operate ipresetetartipesitaret Vmesétéé@éniczéxeﬂ&sidwﬁlaﬂje% B?Q%Lébgﬁ% ijegg%r ol

system according to claim 15, wherein the capacities o rin

‘the two st atipSoan detffiatne firedsespacithae! dnd s Hi i /94856
PCT/ KRO / 00020- 22 17. The air conditioner cont rlosl_ril g%%%@c%&di%}gs% claim

15, whérei n tevpecature by less thared Wl Qtrpiaks Q‘ethbﬁc{hgqmd&qeﬁ%%éuw dn-
consideration of an avail able cooling capacity of the one or "more -
evapor at or s higheyl thansthe reseidemperatoredbyt iR th&@nte oh el according to
‘claim 15, wherein the one or nore evaporators are arranged In parallel wth
respect to each othee codiihg indivadual capdiity %ﬁré@pﬁélﬁﬂ%e%%é \feOHEI?ﬁE‘é' 2kng a
conpressor to having variable capacity and being controlled by pulse-width ..
modul at i on; tharfiueal§y of indoainimitsceaitilgteceih tiisopannel isveah@bltRCapasity of
- the conpressor, said control unit producing a duty cycle control signal"
which is a fHdePLROBIOl Wrjti2Y diraugtl thegcarapaniitate® tiramsahitd f ifpmoone or
nor e i hdoor ur}:i &wéo control the variable capacity of the conpressor: 20.
The ai'? condif PUIoRT Fantralunitc?? salculades the total REiqairé8, coullieg @iapatity duty
“cycle contral Isi- nal prescribes a |oading tine for discharging a
refrigerant 'FFY Q"g&ﬁﬁy'&%?aﬁﬁﬂs dAdviRedddi thg taspective imddordinsitshas gi ng
the refri ger(%:irhtx flrom the conpressor. 20 21. The air conditioner control
syst em accor@i' g £16° SPEPHTSSET 2.0t WierP e valvel 26| Sablepaishows diie {dzling

. conpressor i 0% dur i the | oading time, and that of the conpressor is
0% duri ng tﬁgn%%%(gfaﬂp{?ag?ﬁgnt@eiggtzﬁe setRgaasding tocibat tetsl Ireqyirech cabling _
- condi tioner i : door, unit with a pul se-wi dth nodul ated -conpressor,
and a plurali ;écg? "?r%oéowd%emdt@’c ch having an evaporator, conprising -

15 - <Table 2> .
[Loading Unloading [ Total Loading Unicading | Total |
time(sec) Time(sec) | required time(sec) time(sec) required
cocling’ cooling
capacity 7 capacity
20 | 0 157.5T |10 10 84.5-94.4
18 2 1485- |9 KL 745844
1157.4
17 3 138.5- 8 12 - 163.5-74.4
| 1484
16 4 132.5- 7 13 51.5-63.4
138.4 |
| 15 S 126.5- 6 14 40.5-51.4
- 132.4 '
14 6 120.5- 5 15 28.5-404




- "WD- 01/ 91856 4 (3EC 2003 PCT1KR01/00020 cal cul ating required caql ﬂ)’@@
capacitiﬁ,ﬁﬁmg]&e respective ones of said plurality of indoor units,’ &Ppaer
the control of Yhe respective ones of said plurality of iHJddSROWRGDI0eS;
transmtting the cal culated required cooling capacities to the outdoor s
unit; adding the cooling capacities transmtted fromthe respective indoor
units together under the control of the outdoor unit to produce a total-
required cooling capacity; and producinggg duty cycle control signal, which
is a fungtion of said total io required cooling capacity; and controlling
the capatity of the¢ conpressbi264 respdnse 10 thé duly cyclje comtrot -
signal. P3z—The—retthodof coptrolling an air congditioner adcording td claim
15 22, vvhg?’ei n the)dt ep of calld4datingltthe requi 188 cool i nd 1EH3B41 ds - '
conprises calculating the refiybppgd coolling capaciity of each of said |-
plurality_of indoot units isjcalculated on the bgsis of the cooling
capacity| ®2 the respective oné0dh-said|pglurartty gy eacn i dlqp5_1lg|!4* _
~itself. R0 24. The|net.hod of a ntrollimng an air ¢onditioner, according to. -
claim 22} wherein the require ling{capacity of each of {said plurality
- of indoof4gni TS T S|garcutatedgE_thepasts—et—+he—gooling—¢ I f the
respecti vgqone' of s;gi d pl urarllgétﬁ';/‘5 J(1)(?"f‘i4n gor units i1?’self ang v di fference
‘bet ween an actual 1 ndoor tenperature and a preset—tenperatture—25-25~ The
met hod of controlling an air conditioner according to claim 24, wherein the
redui red, cooling Refefir 191FIERENed" aid 6b,PhURRIAGY 18] doMiRing ol J1 04850
- conditioner according to the present invention is now described.

| The following description is about the control sequence in the indoor
5 units 9 with reference to FIG. 6a.
| The indoor control unit 27 determines if the indoor unit 9 is turned oﬁ |
(S101). if the indoor unit 9 is turned on, the indoor temperature is detected
thro_ugh the temperature detecting part 30 (8102). The indoor control unit .27, 7.
detects (S103) a preset temperature through the .temperature. setting ;:')art'31 |
o rto find (S104) the difference between the indoor temperature and the preset
temperature. The indoor coﬁtrol unit 27 calculates (S105) the cooling
: capacity'required from the indobr unit 9 on the basis of an available cooiing'
capacity of the indoor units itself and the difference between the indoor
temperaturg and the preset temperature. In this step, the co'oli.ng capacity of
15 the indoor unit 9 is turned into the capacity code value for application, as
- shown in Table 1. Each cooling capacity required from each indoor unit 9is
obtained by multiplying the capacity code of Table 1 by a compensation
coefficient that is set on the basis of the difference between the detected
temperature and the preset temperature. The compensation coefficient Q is
20 - determined according to FIG. 5, as described above.
The required individual cooling capacity of each indoor unit

calculated in the above manner is transmitted (51086) to the outdoor control



'uni‘ts. is a value obtained by nulti pl ying a capacity code by a cqﬁgﬁgga@@on
coeffi CiWBezmgs‘s is set on the basis of the difference between t t
t

tenperature and the preset tenperature, said capacity codBCHERAHOM2Ounber
multiple of and an avail abl e cooling capacity of respective one of said s
plurality of indoor units. 26. The nmethod of controlling an air conditioner
according to claim?25, wherein the conpensation coefficient becones a | ower
- val ue when the indoor tenperature increasgs than when the indoor :
t enperature decreases. io 27. The nethod of controlling an air conditione
according t ol 27 iheighvthe remmuhieatiah cirbait adits @8UHES? COPIHNEd6EPEGH t Y of
each of said plurality of indoor units is transmtted froma comunication
circuit unit9dF tumedrefE pretap/810hetias ramir@dpilnumddaﬂmo@ﬁq%rt%a&itwg# tu?get 0a
conmmuni cation circuit unit 15 of the outdoor unit. 28. e nmethod o
control | i ng BACE ¥nit 8riel0t(S3AE), ancctbisivalge insahtabth@ dutddeelgitn t he duty
cycle control signal prescribes a loading tine for discharging a:
refrigerant from tRefetdigiedder Gandharcontibbadiuends ok teobuttitlor AMit 8 is
di scharging the refrjgerant fromof the conpressor. 29. The nethod of .
controPl i ng BOW 49ScEbRdi t iThRepUidoos ratintg! tumitc findsn (3201 )vies bzl tragquigaépaci ty
- of the conpressor is 100% during the loading time, and that of the _
conpressor | LYRILANAGHY i adsind tegether each obthestoolifigecapaicitp deqfired by '
controlling an air andi-ti oner havi nq_ an outdoor unit with a pul se-wdth
modul at ed . conpr ESOGFIVE RRea Pidthappisality of indeon enits 8. - IFWhO Bt TetiBied 25
PCT/1~201~~0_0. fned roor&bebg@ air ccondi tioned, conprising: sensing an = =
i ndoor t enpef@RPELARACHY & mausdoan sontteh gnitistepa(H206) thkz ogmpreksior @ ence
bet ween t he ﬁgﬁ% g i| ndoo\_reél(tjenﬁer ature and a preset tenperature, said preset
t enper at ur e 3 tal iRfted Coligoraragiy rp d1o4 i feopenateshthe: compressioc @. at i ng
a requjy ed c

duty cycle c%éngpér%Eﬁ@:tﬁ%Qgﬁ‘&%e&qt}?iiﬁﬁ%gu{ﬁfg@gré{@f;gg?@%@Epra%?(g&goggoﬁ ng
duty 1o’ cyor 2 EBRHIGE Gl En§iR Vasbbngs o thefoteleaied ioogieg capacty,
Fequi red cool hooniRl ik BBelianion aRCH e Ryt taive 46 esaonsis b

o onpensat | G095 SRHT Gohifel' Gpia”, e P VHE Brbfol skMfds f mananee
oo e, U AR O ASTR 5 Sl S o PSR 6 B

Lo bl arm a1, “nacion tid e e mindd oo e EIRC e hERE FEe Wnen

“the ind t : ' bi '
oo baagy, | oyl abeioMt FRTEBIS A2 D1RE thd M5adifg Yfihe LRIPGIBAENG time

L Avy. A AH?. AgieYdet@rhintd? thie ditdBbIYbo AF6I urft 27 A6 (5205) the PWM valve in
responsg to the duty cycle control signal. |

As fully described above, according to the inventive air conditioner

20 contro!._systém and control method thereof, large-scale cooling load capacity

. such as an air conditioning éystem with a plurality of indoor units connected

to a single outdoor unit can be efficiently controlled by regulating the

capacity of the air conditiener by means of the pulse-width modulated

compressor. - The communication circuit units are each provided to the

25_ ~ indoor units and outdoor unit to transmit the calculated cooling capacities

required from the respective indoor units to the outdoor unit, which can be

efficiently applied to air conditioning for a largé building havihg
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' circuit is simple in design and its power consumption is low. |
It should be understood that various other mo'diﬁcations will be
apparent to and can be readily made by those skilled in the art without
20 departing frbm the scope and spirit of the invention. Accordingly, it is not
intended that the scope of the claims appended hereto to be limited to the
description as set forth herein, but rather that the claims be construed as
encompassing all the féatures of patentable novelty that reside in the
present invention, including all features that would be treated as equivalents

25  thereof by those skilled in the art to which this invention pertains.
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' “indoor control units confi igured- to calculate a respective required.
10 individual cooling capacity: and

~-an outdoor control unit producing a duty cycle control SEQnaI in

response to the required individua! cooling capacuty transmitted from

:respectuve one of said plurality of indoor units to control the capacnty of the -

compressor

15

~ 2. The air conditioner control system according to claim 1, wherein

each of said plurality of indoor units has an indoor communication circuit unit
‘through whtch the requlred 1ndlwdual cooling capacity calculated is
transmitted, and the outdoor unit has an outdoor communication circuit unit

20 . configured to receive data from the indoor communication circuit unit of

- Fespective ones of said plurality of indoor units and to transmit thé data to

- the outdoor control unit.

3. The air conditioner control system according to claim 1, wherein

25 the outdoor control unit is configured to vary the capacity of the compressor

in response to the total required cooling capacity obtained by adding

together each of the required individual cooling capacity transmitted from the
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cooling capacity on the basis of at least one of an available coohng capacity
of the respective one of said plurahty of indoor units itself and the dlfference
between the detected indoor air temperature and a preset temperature.
15 | |
6. The air conditioner controi system according to claim 5, wherein
the required individual cooling capacity is a value obtained by multiplying a
capacity code by a compensation coefficient that is set on the basis of the
difference between the detected indoor temperature and -the preset
20 ,temperature_, said capacity code being a number muitiple of said available

cooling capacity of the respective one of said plurality of indoor units.
7. The air conditioner control system according to claim 6, wherein
the compensation coefficient becomes a lower value when | the indoor

25 temperature increases than when the indoor temperature decreases.

- 8. The air conditioner control system accdrding to claim 1, wherein
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the capacity of the compressor is either one of 100% capacity or 0%

capacity.

9. The air conditioner control system according to claim 1, wherein

the plural,ity‘of indoor units are_arranged in paralle! with rrespecrt to each other.

10. The air conditioner control system according to claim 1, wherein

the outdoor unlt further includes an accumulator provided to a low-pressure

: conduit up stream to the compressor, and a receiver prowded to a high-

10 : pressure conduit down stream to the condenser

11. The air conditioner control system according to claim 10, wherein

~the outdoor unit further includes a vent bypass conduit connecting said

receiver to the low-pressure conduit in upstream of sand accumuiator, said

15 vent bypass conduit having: thereon a vent valve,

. 12. The air conditioner control system according to claim 11; wherein

a portlon of the low-pressure conduit within the accumulator takes a forms of

a U-shape, and the high-pressure conduit that comes out of the receiver and

20 passes through the accumulator is disposed so as to _pass through the

interior of the U~shaped portion of the low pressure condu:t

13. The air conditioner control system according to claim 10, wherein -
~ the outdoor unit further includes a hot gas bypass conduit connecting the
25 portion of the high pressure condwt between the compressor and the

condenser to the accumulator, and said hot gas bypass conduit having

thereon a hot gas valve.
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14.  The air conditioner control system according to claim 10,
wherein the outdoor unit further includes a liquied bypass conduit
connected to downstream of the receiver and to upstream of the

accumulator, and a liquid valve provided halfway along the liquid bypass
conduit.

15.  An air conditioner control system comprising :

a compressor having two states, each state corresponding to an
operating capacity different from that of the other state, and configured to
operate selectively in one of the two states while power is being applied
thereto, said compressor being controlled by pulse-width modulation:

a condenser connected to the compressor;

one or more evaporators connected to the compressor and the
cbndenser;

a temperature sensor for sensing an indoor temperature of a room
being air conditioned; and

a control unit configured to calculate a required cooling capacity on
the basis of the difference between said indoor temperature, said preset

temperature being a desired indoor temperature for the room, and to

- produce a duty cycle control signal based on the calculated required cooling

capacity to control the compressor to operate in one of said two states.

16.  The air conditioner control system according to claim 15,

wherein the capacities of the compressor in the two states are 100% and

0%, respectively.
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17. The air conditioner control system according to claim 15, wherein .
the control unit calculates a required cooling capacity in consideration of an

available cooling capacity of the one or more evaporators itself.

18. The air conditioner controf system according to claim 15, wherein

“the one or more evaporators are arranged in parallel with respect to each

other

19. An air conditioner control system comprising a compressor
10 ' having variable capacity and being controlled by pulse-width modulation;
.and a control unit conﬁgufed to control variable capacity of the compressor, |
said control unit producing a duty cycle control signai which.is a function of
r"equired cooling capacities transmitted from one or more indoor unit to-
contrgl the variable capacity of the compressor.
| 20. The air conditloner control system according to claim 18, wherein
the duty cycle controi signal prescribes a loading time for discharging a
refrigerant from the compressor and an unloading time for not discharglng
 the refrlgerant from the compressor.
20
| 21. The air conditioner control sysiem according to claim 20, whérein
the valiable capacity of the compressor is 100% during the loading time, and
that of thé bompressor is 0% dﬁring the unloading time.
25 22. A method of controlling an air conditioner having an outdoor unit
with a puilse-width modulated compressor, and a plurality of mdoor units

each having an evaporator, comprising :
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calculating required cooling capacities of the respective ones of said
plurality of indoor units, under the control of the respective ones of said
plurality of indoor uniteé; , ,
| transmitting the calculated required cooling capacities to the outdoor

5 unit; |

adding the cooling capacities transmitted from the respective indoor

units together under the control of the outdoor unit to produce a total
o requzred cooling capacity: and

producmg a duty cycle control signal which is a function of said total

10 requnred coolmg capagcity; and

controllmg the capacity of the compressor in response fo the duty

~_cycle control sngnal.

23. The method of controlling an air conditioner according fo claim

15 22,fwheréin. the step of éalculating the required cooling capacities comprises .

calculating the required cooling capacity of each of said plurality of indodr

units is calculated on the basis of the cooling capacity of the respective one
of .said plurality of each indoor unit itself. |
20 24, The method of controlling an air conditioner according to claim
. 22, wherein the required cooling capacity of each of said pluraiity of indoor
_ -units is calculated on the basis of the cooling capacity of the respective one'
:.of said plurality of indoor units itself and the difference between an actual

indoor temperature and a preset temperature.

25

25. The method of controlling an air conditioner according to claim

24, wherein the required cooling capacity of each of said plurality of indoor
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: 25, wherein the compensat}on coefficient becomes a lower value- when the

indoor temperature increases than when the indoor temperature decreases.
10 |

27. The method of controlling an air conditioner according to claim
22, wherein the calculated required cooling capacity of each of said plurality
of indoor units is transmitted from a communication circuit unit of the.

reSpectNe one of said plurality of indoor units to a communication C|rcu1t unit

5 ofthe outdoor unit.

28. The method of controfiing an air conditioner according to claim
22, wherein the duty cycie control signal prescribes a loading time for
discharging a refrigerant from the compressor and an un!oadmg time for not

20 d:schargmg the refngerant from of the compressor

29. The ‘method of controfling an air conditioner according to claim |
28, wherem the capacity of the compressor is 100% during the ioadmg time,
'_ and that of the compressor is 0% during the unloading time.

25

30. The method of controlling an air conditioner having an outdoor

unit with a pulse-width modulated compressor, and an evaporator installed in
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15 multlpiymg a capacrty code value by a compensation coefficient that is set on
the basis of the difference between the sensed indoor temperature and the |

: preset temperature, said capacity code being a number multiple of an

available capacity of the evaporator.

20 32. The method of controlfing an air conditioner according to claim
31, wherein the compensation coefficient becomes lower value when the

indoor temperature increases than when the indoor temperature decreases.



