; ©3exd6$TxY] #S DEFROSTI NG OPERATI ON CANICELI NG METHOD AND Al R CONDI Tl ONER
US| NG THE SAME BACKGROUND OF THE I NVENTION 1. Field of the Invention T&e{’

present invention rel to a method of properly canceling defrosting
operation and \MM“\&NM\‘W@MU on using the nethod. 2. Description of the
Rel ated Art A rs having constant-rate type conpressors,
containing air conddproners for overseas use, generally adopt any one of
the followi ng methods to cancel a defrosting operation. According to a

first method, a tI?E%‘RéSH‘INt‘}'%f@%&rf@ﬁé&ﬁﬁp@@g@?ﬁﬂ%ﬁ]b ng operation

time is equipped To an air conditioner, and t I'ng operation is
cancel ed (stopped) i i (FTak S redet er m ned
defrosting operati O%NﬁnéIhAgg)ﬁ@imjb@g g@@%ﬁ%q .n%g,i/I n indoor unit is
equi pped with an indoor S j.ndaar _heat exchanger

t enperature sensor and %},ﬂﬁé@%ﬁul WVQN A—etit door unit is

equi pped wi th an outdoor heat exchanger and an outdoor controller, and the
defrosti ngloEé‘?léitQﬁ)Fh*P Ingentiened on the basis of the t enper ature detected
by each of the indoor tenperature sensor, the indoor heat exchanger

t enper at ur e sen¥be preseadtinyentimarelatendngemetdmskbofipuopedymanceling t her ,
according to a third nethod, the defrosting operation is canceled on the
basi s of thfrostigoperatpen and andeirawnedtion asingtlhemethmder at ure sensor,
t he i ndoor heat-exchanger tenperature detected by an indoor heat exchanger
t enper at uBe Desosiptiamdéf ahei RelditddiAstng current val ue which is preset to
-2 cancel the defrosting operation. In the second nethod of canceling the
defrosting oper Alit orcomvdlitiotepssilsavingt heohstwel-aate € t9hecacdmpeassvrs, t he
defrosting operation can be surely perforned, however, it is necessary to

equi p t hecontdadhgariconditianaes f6:120PEF e ese PHrally hA6pPHh§ue it and
al so equi p the outdoor controller for processing tenperature information

fromthe gl deNbwiBet mR¥EHASIS' cdrfddPe ﬂ@ﬂr(ﬁ‘stﬁ‘?%%%remaﬁ%nt. MedcokBing to a
manuf acturing cost rises up. Further, in the third nmethod of controlling

the defrogkkfghethod, a timer for counting a fixed time as a defrosting operation

time is equipped to an air conditioner, and the defrosting operation is
canceled (stopped) at the time when the timer counts the
predetermined defrosting operation time. According to a second method,
an indoor unit is equipped with an indoor temperature sensor, an
indoor heat exchanger temperature sensor and an indoor controller
while an outdoor unit is equipped with an outdoor heat exchanger and
an outdoor controller, and the defrosting operation is canceled on the
basis of the temperature detected by each of the indoor temperature
sensor, the indoor heat exchanger temperature sensor and outdoor heat
exchanger temperature sensor. Further, according to a third method,
the defrosting operation is canceled on the basis of the indoor
temperature detected by an indoor temperature sensor, the indoor
heat-exchanger temperature detected by an indoor heat exchanger

temperature sensor and a fixed driving current value which is preset to
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operation on the basis of the preset current value, the outdoor controller
and the outdoor tenperature sensor in the outdoor unit can be omtted, and
thus this nmethod is advantageous in cost. However, when a power source
voltage applied to a conpressor is var 'be_d (or switched to another voltage),
the current value (the driving current“val ue) of the conpressor under the
defrosting operation is also varied. However, the driving current val ue
preset to cancel the defrosting operation is fixed (unvaried) irrespective
of the variati 0 he, .power squrce voltage, the type of the conpressor,
etc., so ?%?elﬁﬁ&@eﬁeétﬁ‘g (%éorbr oblemthat frost remmins partially or
excessi ve defrosting operation_is unintentionally carried out. SUVWARY OF
THE | NVENTI ON THbrt 190?%‘20“31 nyfhad o fcapﬁ@harge@mdq%wgdwqr@tw BPovi de a
defrosting operatiqgn_canceling nmethad which can nore accurately cancel the
def r ost i nh®hasis iofrthen temperatinee ofi aach sensemddia debrosiing ppesation bei ng
used, the type of a conpressor being used or the |ike, -3 so that
occur r enceanfber suielyap exformie d; drovevex; et éatnetessaryakte @qanip ahe getdoor
defrosting operation can prevented. In order to attain the above object,
accor di ngheat axthangenspagieraturéasepses ¢otthenvetdocnunithand alsopequipded an
air conditioner having a conpressor and a defrosting function that is
char act er the dubdo®0opr trdileg: for HiRicessin fanpaed tinte infoamdition fighrawheent
val ue applied to the conpressor under defrosting operation and a controller
for cal cubatddtr Red£ERERAELE YémPRYat @t diSeh S, GoNdRltl fid AThMifacharing
defrosting operation on the basis of the driving current value of the
conpr essogogietiSes %(i!,_by t he detector, and judging, whether the defrosting
operation should be canceled or not, on the basis of the conparison between
the reference c val u Ngk, 13 3d iy ¥i CLi I t NESSOor
that is detect eg{lg terr’ %eﬂégl %lljlﬁgt i%ﬁt}{(}?dtﬁ% c?g#téér‘g%c %‘?rgg{&\%gﬁﬁg. In
the air c it oner d ri ahpv. t n el h sting
operati ongﬁﬁe&nﬁ%eb& ﬁ@?né’gggsrrgfr)lt&o% %es(égo%r{pl?%és@{)r&%&%éctﬂé% g??@é&?he
cal cul ati e refere r ' t. rence
Q%Q'Tolllteg %1?]& thle &ffﬁogﬁl ﬂ’e?ﬁ%erz elf% ée‘;hesgﬁ %J the ott\ﬁﬁ'aoi aglr

current va € alr conditio SCri above, e con r.(rgl
i ncl udes Yy for. storing parangetears in. adyanc and e ral | er

cal cul at egeﬁrg&rté ere etﬁ&?r B%lﬁt I‘\Fgﬁﬁg bh ¥ nﬁgg?gu%fmt ﬁé&drﬁ@iwnea%%w rent
val ue of the caonpressor detect gl under th(g defrosti ng ogrer.ati on t%]ng t he

par anet er & ¥ A& WY ﬁ8“ﬁ%%"r‘§ ke AMHLD 19 B4EPMBFCRRRT 45 YRSt o
equation. In th ir conditioner described above, plyral, sets of paraneters
whi ch ar estatahed ta anerhen voltagelnthe SATreRC  ¥alueh Chel Ardving CHATGHS ¢ he
-4 defrosti opger,ation are prepayed.an tored in the nmenory, and gny one
set of pa?’ﬁﬂg‘?)e&gt%lceﬂln@s P"gﬁrtg’(ﬂ ge WSHB{%PHPF@‘PH&S@%&WS&Wrent
val ue for_the conmpresspor being used is properly sel ected gréog&he | ur al
sets. In NG ¢ AEE yazent b‘é%“&b@\?é,sett e F%Pé&eﬁ LOSHNE) a] ue

is calculated gon the follow ng equation: . Lo
operation is f1xeA (unva%ed irrespective of the variation of the power

source voltage, the type of the compressor, etc., so that there occurs
such a problem that frost remains partially or excessive defrosting
operation is unintentionally carried out.
SUMMARY OF THE INVENTION
Therefore, an object of the present invention is to provide a
defrosting operation canceling method which can more accurately
cancel the defrosting operation in accordance with the capacity of a

compressor being used, the type of a compressor being used or the like,



Id = Ik + (F - Ik)xK wherein Id represents the reference current value, F
and K represent the set of paranmeters and Ik represents the m ni numdriving
current value of the conpressor in driving current values of the conpressor
that are detected for a predeterm ned_tj ne period. According to a second
aspect of the present invention, there“is provided a nmethod of canceling
defrosting operation for an air conditioner, characterized by conprising
the steps of: detecting a driving current value of the conpressor under
defrosting,o t] | agi g I ef c ury e f a |l ation
of the de ?ogﬁéﬁgbégé&&%g#?gnﬂc‘mwﬁ% uggs?fsoe%f Eéta%le %%?%géngﬁfi r g'{nl%(fvg S)e of
the conpressor ..detected j.n the detecting step,and a set of paraneters

j udgi ng, fHRETHL g!.(yh@efg'gﬁ 8&t g VKA 58P eé’ﬁg’ﬁ?  be cancel ed or not, on the
basi s of the coppari,son betmeenhth refﬁgence current val ye and thelgriving
current val ue ofl OEEeE spAtéaunthe pboviesohjechagrdmefo airsbpsRect olon of
the reference current value. The nethod descri bed above further conprises a
cancel i ngthe dresent anyeniting,t Heneeis eyovidedpar air onditionier havingiged in
the judging step that the driving current of the conpressor detected after
the -5 cempuyessironand tahedebfostingefenctient thattudsi chagactedgedndy the
reference current value. In the nmethod descri bed above, the reference
current vedmerisingalacdetdotdr dor tdedeétahoavidrgviegueniemt valve hipliedRo | k) xK
wherein Id represents the reference current value, F and K represent the
set of patleretemprassor kundpr edefitostinge operamondrawvdng aomteollevafere of
the conpressor in driving current values of the conpressor that are

det ect ed églcudatingiehref@iding éurRnIcVAlN@ fACEHIcHINidn dfntherdefs®Bting
invention, the driving current value | of the conpressor under the

def rosti ngpeRstich i i the HRSist OF eRle fdiveh Pcadpd el Falgé ofi tHe eehipidss@nd the
cal cul ation current value Ik corresponding to the m nimumcurrent val ue for

the predefgidpdtB@chy tHE A6, hﬁd%ﬁi%‘iﬁ?!‘%etﬁ%rttﬁ% ddfBstthig g di@tion
predeterm ned tine period el apses,” a reference current value I'd which

corr esDO”Qﬁ%{;/R% Eeet%xgn?g%%ﬂﬁbt’eoﬁ hetBRGS! dhd B rﬁgﬁ HAYwRRR" &d ON IS

det er m ned termined calculation using the c ul ation current

I K ! ) _ ; |
\rlgf ngeInce curryeiﬁ? I[(1'\@/[21 ue£ %rgﬁtlﬁﬁésn%gt %ﬁlﬁg?‘{@kéyé’%ﬁei n Eﬂ_e%((:’oﬁt rSH%ear.
Ther eaf t efy af NABEdNEAGIALE FED Y AURIdn BF chOGEABNLESHTehE Vathb "

'S udge etﬁer the d g vaFue

det ected, "and i riving current I77I'S" not | ess

a1 1 1R e kel uhd R Bl 0

control l e _gancel s (stops) the defrosting.operatio Ip- t he cooling
oper at i onf{i® rz?ﬁgmr%s tHe W n%‘eop%’f"gfl? nCuLP oﬁﬁfoﬁmet FORRATSTT i ati on
-G detected after the calculation of the reference current value is not less

than the reference current value.

In the air conditioner described above, the controller includes a
memory for storing parameters in advance, and the controller
calculates the reference current value on the basis of the driving
current value of the compressor detected under the defrosting operation
and the parameters stored in the memory by using a predetermined
calculation equation.

In the air conditioner described above, plural sets of parameters

which are usable in the calculation equation for the cancellation of the



(i ncrease/reduction) of a power source voltage, the driving current | of
the conpressor is also varied (increased/reduced) and thus the reference
current value Id for the cancellation of the defrosting operation is also
varied (increasedlreduced), so that the defrosting operation canceling
timng can accurately follow the vari afti'on of the power source voltage.
Therefore, occurrence of residual frost can be prevented and al so the
excessively defrosting operation can be prevented. Therefore, the
defrostin ancel ing net.hod and the ajr ndi tioner, according to, t he
present i ﬁ@grr?tsf%‘rg eﬁﬁr o Axe QﬂePﬁr%d @F@H&?reﬂo%rthgomﬁ%o’\yglaﬁ&g@nlyange
and under a | arger power source.variation, Rl EF, DESCRI PT| ON THE
DRAW NGS 0§ 5§ O?s)aaamea@rw@wbvaﬁﬂgoat ﬁmtﬁbg@.tarﬁetermw? ithgFeterensst r ol
circuit of an air conditioner according to the present jnvention Fig. 2 is
a f 1 owchaereeadvy alyeafore e sompiesspr Hainghesedis paaperiyngelested dromg
operation of the air conditioner Fig. 3 is a conceptual graph show ng

vari at i ontloé plwenldsétsi ng current of the conpressor with the time |apse
under the defrosting operation and Fig. 4 is a graph show ng variations of
a reference curherthevalivaonditioareeltsdribed odbalad,r tisd irefexapreatuorermind a
driving current value of a conpressor with variation of a power source

vol tage ivalheid aleulatdd oh thedfol wiRigTékSRoRESCR PTI ON OF CI E PREFERRED
EMBODI MENT 1 A preferred enbodi nent according to the present invention wll

_7. be describery beneunger. M)kR reference to Figs. 1 to 4. Fig. 1
schematically shows an air conditioner which carries out air conditioning

oper ation whereft? IaUeAR5cRERth & rehdedte LATRAE MalhE, FEASAK 38 r8Sepit door

controller in an outdoor unit. First, an outdoor unit 1 is equipped with a

conpr essofhd Qef OF E6¥sNgn A &l & fts AR eOMi DR Y SRl v Banp&te 11 for
a

perform ng heat eXchange with the outside air in such a way to radi ate

heat to t i i .1ng rat] ri
hbsor b hegfiife oF ¢t SomaleSlol 16 BARKhRISHELR Laas of BHld Eomiltbadll |
an four- val v fareinvertin h i .cul ating direction of
refrigera a}t g#e g)g%é%t ﬁoﬁ?r\&g\;éa‘i%ﬁ%ﬁw?c@m%&#'15 and service val ves
16a and 16b conpected to,inter-unjt pipes tendi ng,fromthe ipdoor.unit.
Thase barts ar CAESTIIRECS Botithih nBRES Of FGuRTE PR og S LAPLis
Furt her, the .qut.door ur)ciht 1rf§0nt ai ni an (ge doar air bl gwer 2 for blow ng
air to thRTOVMASEo 2 nmgthed. 1ol famceling, defroslipg; pperpiion Bhnélted to
inter-unit wires extendin frorg he i ndoor . unit.. . .
conditioner, characterize y comprising the steps of: detecting a
driving current value of the compressor under defrosting operation;
calculating a reference current value for cancellation of the defrosting
operation on the basis of the driving current value of the compressor
detected in the detecting step and a set of parameters; judging, whether
the defrosting operation should be canceled or not, on the basis of the
comparison between the reference current value and the driving
current value of the compressor that is detected after the calculation of
the reference current value.
The method described above further comprises a canceling step

of canceling the defrosting operation when it is judged in the judging

step that the driving current of the compressor detected after the



The indoor unit 2 is equipped with an indoor heat exchanger 20 for
perform ng heat exchange with indoor air, an indoor air blower 21 for

bl owi ng the indoor air to the indoor heat exchanger 20, a tenperature
sensor 22 for detecting the indoor tenperature, and an indoor controller 23
f-or controlling the whole operation of "the air conditioner. The indoor
controller 23 contains a power relay 24 for controlling the driving of the
conpressor 10 (actuating/stopping the conpressor 10) and a current sensor
25 for defecting th rivi current valug of the,conpre r .10, Further,
the | ndooracuitHah &, e preste tatten Tyl o hPf 16X AT IRE Berstty o
receiver 26 for receiving driving information (signals) output froma

W rel ess F%Wﬁ@@‘ﬁgﬁﬁroller (hereinafter referred to as "renote controller")
28 for outputting various instructions for the driving of the air .

condi tioner (selithg wathedidassrihed abeveg/ shegsfexsnaeccunnend oralve dner |
etc.), and a plug 27 through which power is supplied to the air
condi t i onealcubatedhen dlrecfoblowimigt equatiha:two i nter-unit pipes 3 extending
fromthe indoor unit 2 are connected to the service valves 16a and 16b, and
the five inter-Lhetlnitr@—4kdxKendi ng fromthe indoor unit 2 are connected
to the termnal board 17. In this case, it is needless to say that the
nunber of, wherein dd-repriesenteshd rafiskenite cunrgat vallueh® and & awepreséntes 4
are not limted to these values. Here, the flow of refrigerant in the
refriger aghe bt OfiparsiR¥tersnaiil Ok teptddens thesaiihbadm Wded barkast i ng
operation of the air conditioner, the four wave valve 13 is first sw tched
to a heat{AHrORErHd @OmYrd8soMint Hkﬁrih?”@&rﬁﬁxt' vdidat of the Bomlpeessame
arrows, the refrigerant conpressed in the conpressor 10 passes through the

four-vay yRAt/grd detbctell R¥5a e e SainYé perici.ve 16a and the

inter-unit pipe 3a Into the indoor heat exchanger 20 of the indoor unit 2.

The refriger amAEE‘ox‘cﬁﬁgi fere %n’é‘)ig?@ﬁ%n é@lei ari%ﬁé‘&fﬁBﬁ?Q?ﬂg\éﬁt h air

bl own out fromthe I ndGor air bl ower to radiate the heat o

refrigeragg tilt8 %@%gi‘%%“glﬁ?ﬁ?‘?f fﬂ@%&?$sﬁﬁgZo€%ﬁéti&)fCilga'ﬂﬂﬁﬂtm?ﬁlé tir ough

the inter-uni € sService va and returns to I ndoor

and 1 ousPf pfaerliget 3l AT RE R  belegtoh SuFRBEC kBt R T 1
exchanger

cxehanger e L S G NI TR L, B SRR o (1
(oL S R S A D A OT A% LS IS EATRESE T
(he otner Ik, Jter, LIS Soalia aeecst Lafohd e, ceondltbancl e
Four - vy DRGBOIS RtuenE parcale s SRR GABPYREAD 18 LHRABURSEIY | n 1 he
out 51 de. aThe BrGARPEURAR S AR ARITTNg] o CaIBH a1 G AaRAEI el eat
ther eof tgnhht eogggri\geetgi'sr set in the controller in advance, and the reference

current value Id thus determined is stored in the controller. Thereafter,

the driving current value I of the compressor is further detected, and it

is judged whether the driving current value I is not less than the

reference current value Id. If it is judged that the driving current value

I is not less than the reference current value Id, the controller cancels

(stops) the defrosting operation (i.e., the cooling operation), and

resumes the heating operation. In conformity with variation



Thereafter, the refrigerant thus heat-exchanged passes through the
expansi on valve 14 and flows through the service valve 16b and the
inter-unit pipe 36 into the indoor heat exchanger 20 of the indoor unit 2.
In the indoor heat exchanger 20, the [%Lrigerant i s heat-exchanged with the
i-ndoor air blown fromthe indoor air blower 21 to absorb the heat of the

i ndoor air. Thereafter, the refrigerant thus heat-exchanged passes through
the inter-unit pipe 3a and the service valve 16a, and returns to the

out door upi . r ' | ger.ant.: k t he

f our - way 93)]%5%%%1?%@]\3&9}2@ gg%u H?"Sﬁ‘ Os:oufggﬁrn({lgzlé%gﬁg o%lrvféég\cl)@“%g??? %gfr eby
perform ng the cooling operation based on the ol,i n ycl &. ,Under,,t he
Gt r osti nEPpEPERTERoch 1B sase catnnt (treagetRRangaal Y an o shG: i
descri bed ove is carried qut, however, the ouidoor ajr blo 12 and the
i ndoor ai FEISTERES SUIIEd FAdR§t éa Pricthe E"’aﬂ‘iﬁﬁati@lsf’gtg’? n@&rﬂﬁéﬁgng
state) or a weak air-hQlowing state. Next, the control operatiop of, the air
condi t i onéPeratigants alsg vamedelinsaeasedirednged), 5o rthat the éeﬁ@styﬂ& s
connected to a socket of a power source to keep the air conditioner under
such a steperation ¢aneelingtimingman ag¢cuvately fallow dhei vanasiomofthe ti nes.
Further, any driving node of the cooling operation node and the heating
oper at i onpowee scusel voltagebyTherefgre,hecowmenee cahresiduad H®st deegi rhed

i ndoor tenperature is set as target tenperature by using the renote

control | epr&Bentedd andr ialsmgtlsé aekcessivelict defrossingr agppenaticd tant tee ai r
conditioner by operating a driving switch of the renote controller 28. Wen
the drivi pgevérveld. i Thierefireprthes defeeiting baynddléng emethed and the aindoor
controller 23 switches the four-way valve 13 of the outdoor unit 1 to the

cool i ng oaﬁﬁeﬁti&mx_siaéeoidintgﬂ_eeodﬂhe/idmgsséﬁademmﬁiwﬁdcm béeapleed var 26
i ndi cates the cooling operation node or switches the fourway val ve 13 of

the out dopfoadést pbwed 5MerdiedbltageOPAi#d ol SndRer! 4 lhhéeﬁ?o\@élg sBRE&
i ndi cates the heating operation node, and al so turns on the indoor air

bl over 21yaFRuiidier. the indoor controller 23 calculates the difference in
tenperature between the tenperature detected by the indoor tenperature
sensor 22 and the ta SRS PN OF THE TTRAWIEed fromthe renote
controller 28 and reCe Dy ., an arns on the outdoor air
bl ower 12 and t p ror 4 : } 1 er r i.f£f erence
t hus cal cul at ed,ﬁ.?%'hﬁe?\r,igb?/ (%ga%lr%msﬁgwﬁ ggﬁéfégﬁfuwgﬁf"ﬁ? %E)lzfr gt(ﬁ)ﬁ].&h t he
defrosti ng. ' JA.S ' : | . -11 is selected
EireRE 8 R o BREERHS s RE b s REAE kR Plp gy

and carri é € alr condi c er 23 switches

the f - 3.1 |, i ' ' [ t
ciroulating 1 obibr 2 & ERFrGERs o 885E iy PnBofinbBe 5 bithda of o
the cool i le js catried out. Accarding to.this enbodiment, when it i
j udged orcEneeiing detedting SpeRttinn G PR REEcORMMRRR der r oot 1 ny operati on
houl d b d, ,the defrost, tion j .ed and the four-
Valve 13 15 Sui FLhed 1o REPSHEA U0 DI AEMAP oo e HEREME | ng

operati on. . . .
P current of the compressor with the time lapse under the defrosting

operation; and
Fig. 4 is a graph showing variations of a reference current value
for cancellation of defrosting operation and a driving current value of a
compressor with variation of a power source voltage in the flowchart of
Fig. 2.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment according to the present invention will



The detection nmethod and the judgnment nmethod for the cancellation of the
defrosting operation wll be described with reference to the flowhart of
Fig. 2. Wien the defrosting operation is started, the four-way valve 13 is
switched to the cooling operation side (S 1), and the conpressor 10 of the
outdoor unit 1 is operated while the rgfrigerant circulation is set to the
cooling cycle (S2). Further, atinmer ais operated (S3).The tiner a is
installed in the indoor controller to count the time under the defrosting
operation, Wth nespect to,sone,.kingds of conmpressors, there occurs such a
case thatb??%esﬁﬂl\ﬁ%ﬁge%‘m?%‘m WIth &8 ‘?lgpcgat@[?’cﬁf?n’gréos%or becones unstabl e at
the tinme when the dffr sting ﬁier tion is started, Therefqre, i.n order to
make the cont rof Her I RegeEAticHly shovahpa a1 Wrng‘ttqwew 1ch, CAZEIeS O | s
set to detection of the driving current val ue of the conpressor 10, and it
i s j udgedaincen ditianing eperatiomavith mooutdenmmheat gpehangersteppgraire ¢ ¢ he
timer a does not count the |apse of 3 seconds, The tinme |apse check

descri bedsemereand neputdeer cemigolleriin ar outdoor jundtied t hat 3 seconds has
el apsed, the current value | of the conpressor 10 is detected as an initial
current val ue |Firstnchisiowtddor nimit &l fis refuippenr with aotompressood0 for
controller (S5). Subsequently, the current value | of the conpressor 10 is
det ect ed ¢(&pressihg befrigeddrnt, aniotaedéor hlewe dxehaingeed i for perfarnsingrenory
ML and the current | of the conpressor 10 thus detected are conpared with

each ot heheffékchhhgetwith thid @edsideahir he stehr £Rvay alsUp tadiatbdssatt tan the
initial current value |Is, the current value | is set as a cal cul ation

current vighdl@utkid@nfr SYREROtH cBoRAGOHHe FRIBA VisMadied futi RHACALSOFY r Ol | er
23 (S8). On the other hand, if the current value | is equal to or |arger

than the hght fFAAmCEHE BAEsiMR! 212 when the hBhtingl oFdidtfl iy %hfﬁeﬂsodtzgaiﬁt as a

cal cul ation current value Ik and stored in the 'second memory M2 (S9). It is
Chocked WhaPhoIG0enie TRdfe? dPRURURg R Plrpl BrinE g RBERBINL e PfRerii, 1 °
the. compr S0 AIPEERRE afRCTe; Ru°hER R ir AR ek PR AN B A o
't the cuf PBrriicRBa WiRTLaR Hind{ sRtEifing Bokd e rRaR: HiPUEbRe "Lk
e it neDabf e SERPSteEbEfne et HRmE0E HePAebt b bk
carrent vERE@uaSRE Al taidRcth PurdRo st HowiRdiEten bl A b S,
These ot chte Roer et eathipEds 11 Snd s fouindiberte 17 RETBEEIIEHS count s
one m nut 1entier}-1§;[uetp w?rlgs' extending from the indoor unit.
The indoor unit 2 is equipped with an indoor heat exchanger 20

for performing heat exchange with indoor air, an indoor air blower 21

for blowing the indoor air to the indoor heat exchanger 20, a

temperature sensor 22 for detecting the indoor temperature, and an

indoor controller 23 for controlling the whole operation of the air

conditioner. The indoor controller 23 contains a power relay 24 for

controlling the driving of the compressor 10 (actuating/stopping the

compressor 10) and a current sensor 25 for detecting the driving

current value of the compressor 10. Further, the indoor controller 23 of



If in step S 10 the counter counts one mnute, the processing goes to step
S11 to calculate a reference current value Id by the follow ng equation on
the basis of the current value Ik finally-stored in the second nenory M2 in
step S 150 or S 160 and the paraneters F and K stored in the indoor
controller 23 of the indoor unit 2 in 8dvance: Id= | k+( F-1k)xK The
calculation result is set as the reference current value Id and stored in a
third nmenory MB of the indoor controller 23 (S12) to judge whether the
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conpressor of the air conditioner are selected fromthe preset airs of

par anet er parawmesersacdvabingstinpise, thenairccon ditioner, eéc. ,dandumg wg2ilent
value) | of the conpressor 10 under the defrosting operation is further

det ect ed tl8iRigh srdchtpower isigepplibdttoethd hir cemditidneral ue | is equal to or
nore than the reference current value Id calculated in step S 11 (S 14). If

the current val A¢ theodutdodraomitr Eth@ two ihser-addt pipes Bhexteaden g feemcur r ent
value Id, the defrosting operation is continued and the - 14 processing

returns teheif@osr Lhit @ aPPebhhe¥Ridytslehedervi® ¢alIveaN16X alnde 16bohntdne
conpressor 10 and conpare it with the reference current value Id again. If

the curreglie val#eidtedtuhile WidBR' 25 %ﬁfeﬂt@iﬂgﬁ RaHA thed 1ﬁﬂoHPrﬁnitham die
reference current value Id, the initial current value Is, the cal cul ation

current vabhigedtldapyl tBBete&ﬁﬁ%?%raUl"? enh Ak USided ﬂf\ﬁié Ci{‘ee%fl@ss's‘t@rs%q/ in the
first to third nenories are cleared (S 15 to S 17), and the tiner IS
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defrosting operatl ased on cuI 'SR equation of the step S11 in
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Fig. 1 will be described.

Under the heating operation of the air conditioner, the four-
wave valve 13 is first switched to a heating-operation side. At this time,
as indicated by broken-line arrows, the refrigerant compressed in the
compressor 10 passes through the four-way valve 13 and flows through
the service valve 16a and the inter-unit pipe 3a into the indoor heat
exchanger 20 of the indoor unit 2. The refrigerant in the indoor heat
exchanger 20 is heat-exchanged with air blown out from the indoor air
blower 21 to radiate the heat of the refrigerant to the air. The
refrigerant thus heat-exchanged passes through the inter-unit pipe 3b

and the service valve 16b and returns to the indoor unit 1. Thereafter,

the refrigerant passed through the expansion valve 14, and flows into



(F=4.78, K=0.591) are selected fromthe plural nuneral values prepared in
the indoor controller 23 in advance. At this tine, for exanple, when the
power source voltage is equal to a rated voltage Va [volt], the cal cul ation
current value Ik that is finally store@j n the second nenory M2 through the
flowhart of Fig. 2 is equal to 3.0[ Amperes]=la, Id is represented by the
follow ng equation of the step S11 of the flowhart of Fig. 2~

| d=l a+(F-1a)xK =3.0+(4.78-3.0)x0.591 4.05 ... (1> As described above, the

refer emetﬁé‘&ﬁ%@bfg ?p%hﬁeéfc}i&f%%ﬂqq1??@;&%6{1%&@1‘)5&?%)&?&% i g @Rreration

Is equal to 4 e defrosting operation’is
cancel ed . (| I pt L \Y; of. t sor 10
exceeds ( Retyefpits, R3aPeakRabERA Wivh, SHEBI N n Bt Brompthd PRUSGINARSICL, ce
vol tage i g,equal, to ol | ower, than {he rated voltagg, thg voltage to
be appii cBITHET 2 fhaBrotitiht ReAIL e Ontdfectt"anl et Boms thactEr s on
current vaJjue Ik which.is finally stored iin the_second nmenory M2 through
the flowchapdoBy eny valveddpad {}é‘%ﬂ@@%‘ﬂmuﬂﬁé?reflér’é{toitﬁ‘q ROMPTEHILA) 00 5 5
[anperes] = 1h, Id=lb+(F-1h)xK =2.5+(4.78-2.5)x0.591 3.85 ... (2). At this
time, thetheretenesormingnthe heatingioperation basedam she dieading BEClgef r ost i ng
operation is equal to 3.85 [anperes] = Idb. Accordingly, the defrosting
operation i s cafgeltdhe athenehande poidar the woeshingcopepation ofaithe pinf t he
conpressor 10 exceeds the reference current value Idb. On the other hand,
when t he pomditicwenr,ctheofdwmgways vedwal 180 ivcfifsbl sWitchghetot Aanoolegr at ed
voltage V, the voltage to be applied to the conpressor 10 is increased, and
t hus t he opkratiahi sidecuAtethisvaime bk idichtéed by nsolig-liieorsmdows,t thee second
menory M2 through the flowhart of Fig. 2 is increased. Therefore, if the
cal cul ati esfrégersaid pusses theoeghahd fouk-&dyawpeyed3 anticthen flows into

the outdoor heat exchanger 11. In the outdoor heat exchanger 11, the

refrigerant is heat-exchanged with the outside air blown out from the

outdoor air blower 12 to radiate the heat thereof to the outside air.

Thereafter, the refrigerant thus heat-exchanged passes through the

expansion valve 14 and flows through the service valve 16b and the

inter-unit pipe 36 into the indoor heat exchanger 20 of the indoor unit 2.

In the indoor heat exchanger 20, the refrigerant is heat-exchanged with

the indoor air blown from the indoor air blower 21 to absorb the heat of

the indoor air. Thereafter, the refrigerant thus heat-exchanged passes

through the inter-unit pipe 3a and the service valve 16a, and returns to

the outdoor unit 1. In the outdoor unit 1, the refrigerant flows through

the four-way valve 13 and the accumulator 15 into the compressor 10,

thereby performing the cooling operation based on the cooling cycle.

Under the defrosting operation, the same cooing cycle as the

cooling operation described above is carried out, however, the outdoor

air blower 12 and the indoor air blower 21 are operated under a calm



ld=lc+(F-1c)xK =4.0+(4.78-4.0)x0.591 4.46 ... (3) At this tinme, the
reference current value Id for the cancellation of the -16 defrosting
operation is equal to 4.46 [anperes] = lIdc. Accordingly, the defrosting
operation is canceled at the tinme poLnf tc when the current value | of the
conpressor exceeds the reference current value Idc. Fig. 3 is a conceptual
graph showi ng variation of the driving current | of the conpressor 10 with
the tine |lapse during the defrosting op eration. In order to start the

def rost| ”&a%@qh%hi'mi}t#esﬂt@ %9’bd{nteia%”§irr-i>ﬁ>¥ﬁielg§t%'tla.ed to switch the

heati ng operation cooli ng operation. ore, at the start time of

rcgar ded a5 bei N bt Goy 35} avisFaliPurtf (R air Sondtiofd R BT, 0o e

the air conditionin d at this instantaneous tinme point is equal to
zero. As ?%@“E%&PFﬁgshﬁ@Fﬁfion progresses, the driving current | of the
conpressor 10 ipcreases. Wien_ the cooling operatjon further progresses, the
driving currentfirsg; theplugmy é§§<9mf@t%gﬁpo%@ﬁ et gf 2 ROWEX AAUTELILP fi xed
val ue based on_ an air conditioning load. As shown in Fig. 3, the driving
current |keep the air genditignerymder sush a spatrithatpewer canthaprelieddt val ue
I's, and stored in the first menmory ML. After 30 seconds el apse, the driving
current |thhavhcaditimeipatal times. Fartbenarsddwvihgthede of thelcoelingent
value Is stored in the first menory. If the driving current | is |less than
the initiepexatioemodaland flse hehtingr opérgiaumaedd id selectdd bytusimgithest or ed
as the calculation current value Ik in the second nenory M2. This

conpar i soremapes atortrollerc@st i desidednindodiO teagun@diud s ndtelas Theget
calculation current value Ik which is finally stored in the -17 second

menory attdripeiati@reobytdsHeE otlds repidtesonnollie® £8£ afidiandrividlgustait t he
function of the driving current | in the tinme period from 30 seconds to 60

seconds. Aistvfietibhi® Han@ehittedneThet i dRIdEHERACS E}UbF@ﬁﬁtiﬂ@ 4 Qlrivings
cal cul ated on the basis of the calculation current value Ik finally-stored

in the seseNGhNBNEKY réRfdth RenRrslléyegers F and K. After GO seconds el apse,
at the tinme when the driving current | exceeds the reference current val ue
ld (at is in Figmeh theReivia Aokt s GRRERM RrdRivé@BRte receiver 26,
the indoor controller 23 switches the four-way valve 13 of the outdoor
unit 1 to the cooling operation side if the driving mode received by the
receiver 26 i_ndicates the cooling operation mode or switches the four-
way valve 13 of the outdoor unit 1 to the heating operation side if the
driving mode indicates the heating operation mode, and also turns on
the indoor air blower 21. Further, the indoor controller 23 calculates
the difference in temperature between the temperature detected by the
indoor temperature sensor 22 and the target temperature which is
transmitted from the remote controller 28 and received by the receiver
26, and turns on the outdoor air blower 12 and the power relay 24 on
the basis of the temperature difference thus calculated, thereby

performing the air conditioning operation.

If the defrosting operation is needed when the heating operation



In the conventional air conditioner, the reference current value Id is
fixed irrespective of the conpressor type, etc. However, in this

enbodi ment, the reference current value Id is varied according to the

cal cul ation equation: Id =1k + (F-1Kk),.x K As described above, the
paraneters F and K are determ ned eveﬂ} capacity (power) of a conpressor
bei ng used or every maker of the conpressor, and thus the reference current
value Id is nore excellently used as a paraneter to cancel the defrosting
oper ati on; i 0N I I; it 1.9, is a
o aph shos O AR thefed AR AR YRR R SBhafbneE e (RN o'
finally-sgpred, in the second nenpry d vay.i ation of the, defrosting

oper at i oré?isﬁ@tcth?% Qﬂef Ly @%Fh@%%%P&QQ{}PgﬁH%a?&b@&e GIMNELE AL on
of the power source voltage (Va,to Vc), and also Fig. 4 shows the

ref er encet F’rréHiat\}Bg oY at\{\eor?fi‘i‘égelfﬂtv St I@Lﬂ Qﬁg&ﬁ‘t’tﬁg PRETEPROst i ng
operation which is calculated on the basis of the_calculation current val ue
Lk (1a, 13 theyroahaeenclpassarsied: cut.\Ateoxgding tovhis embodiment,twhen

cal cul ation equation of the flow chart (S 11) -18 of Fig. 2. The

vari ati oritofs judgebwer thehasis\ofl tiee foHomingnmetbodothat theadefrosidng t he
power source value V to be supplied to the air conditioner is varied due to
sone causeperadiomisbould deseandeled, the defnestis glopmeatomie canatlegoand
source) is different anong countries in which the same types of air

condi t i ongdres fane-wisgdvalde 3Bos switched b ther hextimg epehationhsidovier
source voltage Vis varied in the ascending direction, the reference
current viadsuné @heshddithe ative. t hat the defrosting operation can be
prevented from bei ng cancel ed at an excessively early timng and thus the

defrosting operphéOidetastibf REE(HIAEENYW theutjudgshéwe! ndthdd for tthe ot her
hand, when the power source voltage Vis varied in the descending

di recti ongadded1dte6:€0ERRE &éfﬁé@c’i‘ﬁ%\@e‘fﬁtﬂoﬁ WEH YeLdle syt d 0 H¥ith Heréeid@st i ng

operation can be prevented from being cancel ed at an excessively |ate

timng ang, kel X @BV y defrosting operation can be prevented. In
t he above enbodi nent, it isg preferable that the conpressor used in the aix
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condi ti Onienrs'tallea]i% the indoor controller to count the time under the defrosting
operation.

With respect to some kinds of compressors, there occurs such a
case that the driving current value for each compressor becomes
unstable at the time when the defrosting operation is started.
Therefore, in order to make the controller neglect the unstable driving
current, a mask time is set to detection of the driving current value of
the compressor 10, and it is judged in step S4 whether the timer a

counts lapse of 3 seconds. If the timer a does not count the lapse of 3

seconds, The time lapse check described above is repeated, and if it is



However, the present invention is not limted to the air conditioner, and
it may be applied to any apparatus having a conpressor and a defrosting
function such as a refrigerating machine, a refrigerator or the like. As
descri bed above, according to the presgnt invention, the current value of
the conpressor during the defrosting oﬁgration is detected, and the
reference current value for the cancellation of the defrosting operation is
determ ned on the basis of the current value thus detected. After the

ref erence; val i t enmined, .t he drivin reRt of th

Conpr eosol HESEBhal B sBon s REscTRREH, Ao Pt VB fMe mbReyses
reference. current value. |f .the driving,curreny valye is lLarger than the
r ef erencelﬁulrsr gﬁkeqﬁfiu@ %’héna%ﬁfd%’tr?fﬁgt ofNA: ;[%na’ilé %PQHE@I]@&O %\c‘g’bsr‘r}di ngly,
t he defrosting operati ?1” .can be pr o‘gﬁrl cancel ed while preventing
occur r encBr&gRorR M i oht ﬁr’&g‘)oﬁrﬁf@n{tﬁ ex E38Li ve defrosting. Further,
according to the present .invention, the cancellation of the defrosting
operation whi chSuEﬁeguplptim thepromrepbwealumuk cof thet agmpreaser cth ise
performed with no indoor tenperature sensor, no indoor heat exchanger

t enper at udetexdnd dS63nandshelinitial chersn tewalvenksestor edyin rthieui sstsmesmryand
W t hout neasuring the power source voltage. -20 1. An air conditioner

havi ng a Mbhanestlos cantemt Hef thet corgptessuri D thasrdutestethare cdaieamtedr f or
detecting a driving current value applied to the conpressor under

def r ost i ngritip@aahi sthear(§ 7. Hoitisguldgedf thra torl eCeth Alen Oy s ueell & Kz ahawr r ent
val ue for cancellation of the defrosting operation on the basis of the

driving ctlié enitivPuerait VAR I5PEks tirrépt saled 10 s& dsdeicatddationnd
j udgi ng, whether the defrosting operation should be canceled or not, on the

basis of thgrfRaluéak, behuesidreiein &f YeRbA8 AIThEFY M2! b (dirdifdeé: Vi ng
current value of the conpressor that is detected aft’er the cal cul ati on of

the refer r I . i i Li i i.ictial m 1,
wher e n cePERoflte 28 (SUR OF tfe offler Hoh £ thE TN Ao ot E LR gl T 5

current oby § ey GORLL SRR nfELPER LA L Sud 1 (liGiiAN LARr: LhRLL £ &7 ence

current value Ts not less an t reterencé current va

condi tion |.ai J L1, ' ' Il er incl a
romory. £ osels A5 sl AHALeh Euidhe yal Rk Al SUGERIHR <epoi N
the ref ermg§§yrrent val ue on the basis of the driving current val ue of

the conpressor“detected under the defrosting operation and the paraneters
i1 condit oner 68 GhenkpdivitPbPs Phe Itgha Snin iy rartoats GB FepBlgbers
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minute does not elapse, the processing goes to step S130 to detect the
driving current I of the compressor 10, and then the current value I
thus detected is compared with the calculation current value Ik stored
in the second memory (S140). If the current value I is less than the
calculation current value Ik, the current value I thus detected is stored
as a new calculation current value Ik in the second memory (step S150).
On the other hand, if the current value I is not less than the calculation
current value Ik, the calculation current value Ik is kept unchanged
(step S160). Thereafter, the processing returns to the step S10 to judge

whether the timer counts one minute. These steps from S10 to S160 are



-21 nmenory, and any one set of paraneters is selected fromthe plural sets
to achieve the reference current value which is nost suitable for the
conpressor being used. 5. The air conditioner as clainmed in claim 3,
wherein the reference current val ue i§1$alculated on the follow ng
equation: Id =1k + (F - Ik)xK wherein'Td represents the reference current
value, F and K represent the set of paranmeters and |k represents the

m ni mum driving current value of the conpressor in driving current val ues

of the CO?@;S%%%B; H%@gtet}x%r&lﬂﬁte?%ﬁ%tg%n@gﬁ?ﬁ@@ﬁﬁfs%ﬁ?ﬁlg.i me period. 6. A

met hod of ca rosting operation an air tioner, conprising
the steps of: d cL] I Vi rr | ue. t : der
defrosting opergfﬁ%%h%gﬁggﬁgfﬂﬁggggfgpgagﬁ§§egﬁpﬁéﬁ?q@ﬁﬁﬁgBF%%%%gﬁce | ation
of the defrosti eration on the basis of the drivi cutre val ue of
The conpr b trPadt LB ERTue n e Ediis s Tt il 185y Shertinating <
j udgi ng, whet her the gefBoslin qﬁgration shqul d ﬁe.caﬁpeled ar,no , on the
basi s of EABAtLAL 48R Basieeh the cvarentnlve ik HnallyrstorsAdin Hdeyri vi ng
current value of the conpressor that is detected after the calcul ation of
the ref er 8pgand memery M2 step fidher iotbhand therparametiess fi @nd & t her
conprising a canceling step of canceling the defrosting operation when it
i s j udgedstereshinithedainor cortrolleat23 o€ theiinidogr it @nim advaheeconpr essor
detected after the calculation of the reference current value is not |ess
than the Id=1Ik + (F-Ik) x K

The calculation result is set as the reference current value Id and

stored in a third memory M3 of the indoor controller 23 (S12) to judge

whether the defrosting driving operation should be canceled or not.

Here, the parameters F and K are determined in accordance

with the capacity of a compressor being used, the maker of a

compressor being used, etc. In this embodiment, plural pairs of

parameters F and K are prepared in advance and stored in a memory

other than the first to third memories in the indoor controller 23 of the

indoor unit 2. For example, in the process of manufacturing an air

conditioner in a maker, a pair of parameters F and K which are most

suitable to determine the reference current value for the compressor of

the air conditioner are selected from the preset pairs of parameters.

After 60 seconds elapse, the current value (driving current

value) I of the compressor 10 under the defrosting operation is further

detected (S13), and it is judged whether the current value I is equal to

or more than the reference current value Id calculated in step S11 (S14).

If the current value I of the compressor 10 is less than the reference

current value Id, the defrosting operation is continued and the



-22 reference current value. 8. The nethod as clainmed in claim®6, wherein
the reference current value is calculated on the foll ow ng equati on:

| d=lI k+(F-1 k) xK wherein Id represents the reference current value, F and K
represent the set of paraneters and I_klae_presents the m ni num dri vi ng
current value of the conpressor in driving current values of the conpressor
that are detected for a predeterm ned tinme period.
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10° 10" <aoesstored inided firsd to Thiodagenorsa0as&'cloartd R to S17), and
the timer a is reset (S18), whereby the defrosting operation is canceled
and the operation is returned to the normal heating operation.

Here, the calculation of the reference current value Id for the
cancellation of the defrosting operation based on the calculation
equation of the step S11 in the flowchart of Fig. 2 will be described by
using some examples.

In these examples, it is assumed that the parameters F and K
(F=4.78, K=0.591) are selected from the plural numeral values
prepared in the indoor controller 23 in advance. At this time, for
example, when the power source voltage is equal to a rated voltage Va
[volt], the calculation current value Ik that is finally stored in the
second memory M2 through the flowchart of Fig. 2 is equal to
3.0[Amperes]=Ia, Id is represented by the following equation of the step
S11 of the flowchart of Fig. 2;

Id=Ta+ (F-la)xK

=3.0 + (4.78 - 3.0) x 0.591
= 4.05 (1)

As described above, the reference current value Id for the

cancellation of the defrosting operation is equal to 4.05 [amperes] =Ida.
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The defrosting operation is canceled at the time point ta when the
current value I of the compressor 10 exceeds the reference current
value Ida.

For example, when the power source voltage is equal to Vb [volt]
lower than the rated voltage, the voltage to be applied to the
compressor 10 is also reduced, and thus the calculation current value Ik
which is finally stored in the second memory M2 through the flowchart
of Fig. 2 is also reduced. Therefore, if Ik is equal to 2.5 [amperes] = Ib,

Id=1Ib+ (F-1b)x K

=25+ (4.78 - 2.5) x 0.591

%= 3.85 ..(2)
At this time, the reference current value Id for the cancellation of the
defrosting operation is equal to 3.85 [amperes] = Idb. Accordingly, the
defrosting operation is canceled at the time point tb when the current
value I of the compressor 10 exceeds the reference current value Idb.

On the other hand, when the power source voltage is equal to V¢
[volt] higher than the rated voltage V, the voltage to be applied to the
compressor 10 is increased, and thus the calculation current value Ik
which is finally stored in the second memory M2 through the flowchart
of Fig. 2 is increased. Therefore, if the calculation current value is
equal to 4.0 [amperes] = Ic,

Id=Ic+(F-Ic)xK

=4.0+(4.78 - 4.0) x 0.591
% 4.46 ...(3)

At this time, the reference current value Id for the cancellation of the
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Fig. 3 is a conceptual graph showing variation of the driving
current I of the compressor 10 with the time lapse during the defrosting
operation.

In order to start the defrosting operation, the air conditioner is
‘controlled to switch the heating operation to the cooling operation.
Therefore, at the start time of the defrosting operation, the driving
current I of the compressor 10 is regarded as being equal to zero or a
small value as shown in Fig. 3 because the air conditioning load at this
instantaneous time point is equal to zero. As the cooling operation
progresses, the driving current I of the compressor 10 increases. When
the cooling operation further progresses, the driving current I of the
compressor 10 approaches to a substantially fixed value based on an air
conditioning load.

As shown in Fig. 3, the driving current I at the time of 3 seconds
corresponds to the initial current value Is, and stored in the first
memory M1. After 30 seconds elapse, the driving current I which varies
up and down is compared with the initial current value Is stored in the
first memory. If the driving current I is less than the initial current
value Is, the driving current I at this time is stored as the calculation
current value Ik in the second memory M2. This comparison operation

is continued until 60 seconds (1 minute).

The calculation current value Ik which is finally stored in the
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value of the function of the dr1v1ng current I in the time period from 30
seconds to 60 seconds. At the time of 60 seconds, the reference current
value Id is calculated on the basis of the calculation current value Ik
finally-stored in the second memory and the parameters F and K. After
60 seconds elapse, at the time when the driving current I exceeds the
reference current value Id (at ts in Fig. 3), the defrosting operation is
stopped.

In the conventional air conditioner, the reference current value
Id is fixed irrespective of the compressor type, etc. However, in this
embodiment, the reference current value Id is varied according to the
calculation equation: Id = Ik + (F-Ik) x K. As described above, the
parameters F and K are determined every capacity (power) of a
compressor being used or every maker of the compressor, and thus the
reference current value Id is more excellently used as a parameter to
cancel the defrosting operation as compared with the conventional air
conditioner.

Fig. 4 is a graph showing variation of the calculation current
value Ik (Ia, Ib, Ic) finally-stored in the second memory M2 and
variation of the defrosting operation time t (ta, tb, tc) of the compressor
with respect to variation of the power source voltage V (Va to Vc), and
also Fig. 4 shows the reference current value (Ida to Idc) for the
calculation of the defrosting operation which is calculated on the basis
of the calculation current value Ik (Ia, Ib, Ic) and the power source

voltage V (Va, Vb, Vc) by the calculation equation of the flow chart (S11)
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of Fig. 2.

The variation of the power source value V contains not only a
case where the power source value V to be supplied to the air
conditioner is varied due to some cause, but also a case where the power
source (commercial power source) is different among countries in which
the same types of air conditioners are used.

As shown in Fig. 4, for example when the power source voltage V
is varied in the ascending direction, the reference current value Id is
increased, so that the defrosting operation can be prevented from being
canceled at an excessively early timing and thus the defrosting
operation can be performed without residual frost. On the other hand,
when the power source voltage V is varied in the descending direction,
the reference current value is reduced, so that the defrosting operation
can be prevented from being canceled at an excessively late timing and
thus the excessively defrosting operation can be prevented.

In the above embodiment, it is preferable that the compressor
used in -the air conditioner is a constant-rate type compressor. Further,
in the above embodiment, two kinds of parameters F and K are used to
determine the timing of the cancellation of the defrosting operation.
However, the number of parameters is not limited to two, and it may be
three or more to more enhance the accuracy of the timing of the
cancellation of the defrosting operation. In this case, the calculation
equation is replaced by an improved calculation equation.

In the above embodiment, the defrosting operation canceling

method of the present invention is applied to an air conditioner.
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it may be apphed to any apparatus having a compressor and a
defrosting function such as a refrigerating machine, a refrigerator or
the like.

As described above, according to the present invention, the
current value of the compressor during the defrosting operation is
detected, and the reference current value for the cancellation of the
defrosting operation is determined on the basis of the current value
thus detected. After the reference current value is determined, the
driving current of the compressor is detected, and the driving current is
compared with the reference current value. If the driving current value
is larger than the reference current value, the defrosting operation is
canceled. Accordingly, the defrosting operation can be properly canceled
while preventing occurrence of residual frost and the excessive
defrosting.

Further, according to the present invention, the cancellation of
the defrosting operation which can support a broad power source
voltage range can be performed with no indoor temperature sensor, no
indoor heat exchanger temperature sensor and no outdoor heat
exchanger temperature sensor and without measuring the power source

voltage.
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WHAT IS CLAIMED IS
1. An air conditioner having a compressor and a defrosting function,

comprising:

a detector for detecting a driving current value applied to
the compressor under defrosting operation; and

a controller for calculating a reference current value for
cancellation of the defrosting operation on the basis of the driving
current value of the compressor detected by said detector, and judging,
whether the defrosting operation should be canceled or not, on the basis
of the comparison between the reference current value and a driving
current value of the compressor that is detected after the calculation of
the reference current value.
2. The air conditioner as claimed in claim 1, wherein said controller
cancels the defrosting operation when the driving current of the
compressor detected after the calculation of the reference current value
is not less than the reference current value.
3. The air conditioner as claimed in claim 1, wherein said controller
includes a memory for storing parameters in advance, and said
controller calculates the reference current value on the basis of the
driving current value of the compressor detected under the defrosting
operation and the parameters stored in said memory by using a
predetermined calculation equation.
4. The air conditioner as claimed in claim 3, wherein plural sets of
parameters which are usable in the calculation equation for the

cancellation of the defrosting operation are prepared and stored in said
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memory, and any one set of parameters is selected from the plural sets
to achieve the reference current value which is most suitable for the
compressor being used.
5. The air conditioner as claimed in claim 3, wherein the reference
current value is calculated on the following equation:
Id = Ik + (F - Ik)xK
, Wherein Id represents the reference current value, F and K represent
the set of parameters and Ik represents the minimum driving current
value of the compressor in driving current values of the compressor
that are detected for a predetermined time period.
6. A method of canceling defrosting operation for an air conditioner,
comprising the steps of:
detecting a driving current value of the compressor
under defrosting operation;
calculating a reference current value for cancellation of
the defrosting operation on the basis of the driving current value of the
compressor detected in said detecting step and a set of parameters;
judging, whether the defrosting operation should be
canceled or not, on the basis of the comparison between the reference
current value and the driving current value of the compressor that is
detected after the calculation of the reference current value.
7. The method as claimed in claim 6, further comprising a canceling
step of canceling the defrosting operation when it is judged in said
judging step that the driving current of the compressor detected after

the calculation of the reference current value is not less than the
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value is calculated on the following equation:
Id = Ik + (F - Ik)xK
, Wherein Id represents the reference current value, F and K represent
the set of parameters and Ik represents the minimum driving current
value of the compressor in driving current values of the compressor

that are detected for a predetermined time period.



