- 7 SEP 2006 -1 DEFROSTI NG OPERATI ON CANCELI NG METHOD AND Al R CONDI TI ONER
USI NG THE SAME BACKGROUND OF THE I NVENTION 1. Field of the Invention;1 ﬂ@
present invention relates to a nethod of properly canceling defrosti g 1008
operation and an air condition using the nethod. 2. Description of the

Rel ated Art Air conditioners having constant-rate type conpressors,
containing air conditioners for overseas use, generally adopt any one of

the followi ng methods to cancel a defrosting operation. According to a
first nmethod, a timer for counting a fixed tine as a defrosting operation

time is equipped ptﬁﬁt(ﬁaﬂﬁ@”éﬁEﬁR?EON?‘@ANﬁEQS@%EWI@Berat'0” s

cancel ed (stopped I e when € tiner cou predet er m ned
defrosting operation ) n indoor unit is
equi pped with an |ndwﬁﬁm@m% W&I S%rM exchanger
tenperature sensor and a L outdoor unit is
equi pped with an out doofPireadtlideed . m controller, and the
defrosting operation is cancel ed on the ba5| s of the tenperature det ect ed
by each of kHdeld@bshetlavveationire sensor, the indoor heat exchanger
tenperature sensor and outdoor heat exchanger t enperature sensor. Further,
according to a tHhe prestmbinpventien delatesting mpthaed iofrpropechncahesing t he
basis of the indoor tenperature detected by an indoor tenperature sensor,
t he i ndoordefhestingxpleantion hedpar aitcendiar ueinpthemetldedr heat exchanger
tenperature sensor and a fixed driving current value which is preset to

2. Description of the Related Art

[j k Air conditioners having constant-rate type compressors,
containing air conditioners for overseas use, generally adopt any one of
the following methods to cancel a defrosting operation. According to a
first method, 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
heéat-exchanger temperature detected by an indoor heat exchanger

temperature sensor and a fixed driving current value which is preset to



- 7 SEP 2006 -2 cancel the defrosting operation. In the second nethod of
canceling the defrosting operation on the basis of the tenperature o% %3%%
sensor, the defrosting operation can be surely perforned, however, T 5 b
necessary to equip the outdoor heat exchanger tenperature sensor to the
outdoor unit and also equip the outdoor controller for processing
tenperature information fromthe out dodr™ heat exchanger tenperature sensor
so that the manufacturing C cost rises up. Further, in the third method of
controlling the defrosting operation on the basis of the preset current

val ue, the out%gﬁlr Cﬁntim | er and the outdoor tenperature sensor in the
out door unFRREEthe,detrosting operation s this nethod i s advantageous in cost.

However, when a_power source vQltage applied to a conpressor is varied (or
switched to anotﬁért\ff;?oﬁ@%bf method of canceling the (dairesting mp Xatia@hon val ue)

of the conpressor under the defrosting operation is also varied. However,

t he drivi nghedraséstofviieidempegature of wandl seheoxjetheodefroptinppoesation i s
fixed (unvaried) irrespective of the variation of the power source voltage,
the type otahhe sungyeserformeid; howevéhat is hmcessanyts equiphthe putddorm t hat
frost remains partially or excessive defrosting operation is

uni nt ent i ohaht exehahiged teuiperBWiMARENESor ToRHINYEDddNuhieaad0iR0 @fuiphb] ect

of the present invention is to provide a defrosting operation canceling

met hod whi ghe 6ARdGB¥ CoRGON e RirYprdcabsitly tdiRpefhiid® ilfor ARAIG Fifini the
accordance wth the capacity of 'a conpressor being used, the type of a

conpr essor oRed ik Hegf eREn ARget t&fperature sensor, so that the manufacturing

(i, cost rises up.

Further, in the third method of controlling the defrosting
operation on the basis of the preset current value, the outdoor
controller and the outdoor temperature sensor in the outdoor unit can
be omitted, and thus this method is advantageous in cost. However,
when a power source voltage applied to a compressor is varied (or
switched to another voltage), the current value (the driving current
value) of the compressor under the defrosting operation is also varied.
However, the driving current value preset to cancel the defrosting
operation is fixed (unvaried) 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.

MMARY OF THE 1 NTI

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,



7 SEP 2006 -3 so that occurrence of residual frost can be prevented and

al so excessively defrosting operation can prevented. In order to attain th
above object, according to a first aspect of the present invention,~ 13&?295
is provided an air conditioner having a conpressor and a defrosting
function that .is characterized by conppising: a detector for detecting a
driving current value applied to the c8npressor under defrosting operation;
and a controller for C calculating a reference current val ue for
cancel l ati on of the defrosting operation on the basis of the driving

current val ue r t y et n | pid g,

whet her th g ﬂ% c?’rlll%?gﬁé?e fo‘hesqghggl gldobsg éﬁ (ﬁje o‘? t‘%rntf}a d(#h%lsl@am s of
t he conparison be the ref erence current ue and a driving current

val ue of tH&® ‘?:SSHfﬁEl FOStIRgoner El‘bﬁ?’é&’@ﬁ’?@ﬁ he cal cul ation of the

ref erence curregf value. In the air _condit.ioner éq%ggled bove, the

control l er cancelsorfer toattain the aboueAhiset. arear F 8 of the

conpressor _ detected after the calculation of the reference current value is
not |ess the paesent ingtationsecthaner thprosided am aiheoniditionadihavmg a

descri bed above, the controller includes a nenory for storing paraneters in
advance, acmnlphessmntamdll er defhiosting efundidonefthnénde charanterizédiebyn t he
basis of the driving current value of the conpressor detected under the

defrosti ngcoppiitingna dekbctbe fppdateittng ©deiva g cuirea tedueyapplivditog a
predeterm ned calculation equation. In the air conditioner described above,

|tolh gr émiglt %‘?T %ﬁﬂg?efécgr Sun &6+ CHeAoBtTADFeddtidite £l CH! @oheroldariafdyon 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 the 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.

In the air conditioner described above, the controller cancels the
defrosting operation when the driving current of the compressor
detected after the calculation of the reference current value is not less

: C 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



- 7 SEP 2006 -4 defrosting operation are prepared and stored in the nenory,
and any one set of paraneters which is nost suitable to determ ne thﬁ B
reference current value for the conpressor being used is properly sélé@f@@
from the plural sets. In the air conditioner described above, the reference
current value is calculated on the followi ng equation: |d=Ik+(F-1k)xK
wherein Id represents the reference current value, F and K represent the
set of parameters and |k represents the mninmumdriving current val ue of
the conpressor in driving current values of the conpressor that are

S R A Rl SMP e AR 1,
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conpressor . detfected in the detecting step and a set of parameters; judging,
whet her  te Bl $ethg operation shoul d be cancel ed or not, on the basis of
the conparison between the reference current value and the driving current
val ue of the conpr ébeoain gandifjoder edessailéd aboviee thel referensn atrrenie
ref erence current value. The nethod descri bed above further conprises a
~cancel i ng etlege isofalcalateld oy thhdolefwingtéqoptder ati on when it is judged in
the judging step that the driving current of the conpressor detected after
t he Id = 1k + (F - Ik)xK
<' , wherein Id represents the reference current value, F and K represent

the set of parameters and Tk represents the minimum driving current

value of the compressor in driving current values of the compressor

that are detected for a predetermined time period.

According to a second aspect of the present invention, there is
provided a method of canceling defrosting operation for an air
conditioner, characterized by 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

C 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



- 7 SEP 2006 5 calculation of the reference current value is not |ess than
the reference current value. In the nethod descri bed above, the ref@ﬁ%ﬂ?@Mﬁ
current value is calculated on the followi ng equation: Id =1k + (F - Tk)Xx
wherein Id represents the reference current value, F and K represent the
set of paranmeters and Ik represents thegm nimumdriving current C val ue of
the conpressor in driving current values of the conpressor that are
detected for a predetermined time period. According to the present

i nvention, the driving current value | of the conpressor under the
def rosti ngcARGTAG bR bf the Pt & chiPlert vRRRIR! £HIARAHATEh8Gef@dncaNd the
cal culation current value Ik corresponding to the m ninmum current value for

t he predet ) ime period is determned. At the tine when the
pr edet errﬁ%‘?e@?%ealhgéri od el apses, a reference current value Id which

corresponds to reshgl d, val ue..far gancel j;n tﬁ% defrosting operation is
det er mi ned by C-alﬂ]gﬂﬁrrgﬁglf%q eﬁgﬁlb8§1 ﬁﬁ?g‘?’i o!ﬁh%g? ePfE %’a}‘lr@f}?zﬁqqgﬁ Burrent
value Ik and {he parapeters set in the controller in advance, and the
ref erence Cf@ﬁ]"i%ﬁ%i %Itﬁg fﬁﬁomug fBtafMned is stored in the controller.
Thereafter, the driving. current value | of the conpressor is further
detected, and itld FsUi tiddfed 1 her the driving current value | is not |ess
than the reference current value Id. If it is judged that the driving
current val wherein $dmepresests the referenet engnent vatuenl amd ke represend
controller cancels (stops) the defrosting operation (i.e., the cooling
oper ati on)theret of paramseters dwdTknempeseats e¢he minamahodrivipngnctitramdr i ati on
( value of the compressor in driving éurrent values of the compressor

that are detected for a predetermined time period.

According to the present invention, the driving current value I

of the compressor under the defrosting operation is monitored for a
‘predetermined time period, and the calculation current value Ik

corresponding to the minimum current value for the predetermined

time period is determined. At the time when the predetermined time
period elapses, a reference current value Id which corresponds to a
threshold value for canceling the defrosting operation is determined by

the predetermined calculation using the calculation current value Ik

and the parameters 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 1d, the controller cancels

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

resumes the heating operation. In conformity with variation



- 7 SEP 2006 6 (increase/reduction) of a power source voltage, the driving
current | of the conpressor is also varied (increased/reduced) and EZSi %@ﬁ
reference current value Id for the cancellation of the defrosting op Fi
is also varied (increased/reduced), so that the defrosting operation
canceling timng can accurately follow he variation of the power source’
vol tage. Therefore, occurrence of residual frost can be prevented and al so
t he excessively defrosting operation can be prevented. Therefore, the
defrosting canceling nmethod and the air conditioner according to the

present inventiaon n pRl i I n br oader po source ange
bna-under aitepsdrERlolpndaR 4 Bwel, Sopitsh PoIEap BREL RRBR et pf
DRAWNGS Fjg. 1 is a diagramshow ng.a sefrigerant, circuit .and a cgntrol
Gircui t ofhin CARPTESREF ¢ fonalsthoranainginerastedfiedacst) | mpdn i e, 2 i s
a flowhart ,show ng an enbodi nent. of a pethod of .cancelipng defrosting
oper at i onrﬁfm’teﬁ&eaicﬂrﬁ%ﬁi‘fgb‘ﬁerm Hog. tggi sapceldakiept l9§| t ?agﬁf’é‘}%’%ﬂ%g
variation of the driving current of the conpressor with the tine |apse
under t he opetationi iy alspevariedh (inene¢ased/reduced), goaphatsibei defnasting i ons of
a reference current value for cancellation of defrosting operation and a
driving copeeationatamcaling timinpr ems caccnirabelyafdlbdvir ovh eoVaai gtooerofsthe ce
voltage in the flowhart of Fig. 2. DETAI LED DESCRI PTI ON OF THE PREFERRED
EVMBODI MENpoweipk6h ftd @l pediheniforec @cdifteice bhaepidsanfrogtveahiloe wil

prevented and also the excessively defrosting operation can be
( prevented. Therefore, the defrosting canceling method and the air
conditioner according to the present invention can be applied in a
broader power source voltage range and under a larger power source
variation.

RIEF DE IPTI THE D 1

Fig. 1 is a diagram showing a refrigerant circuit and a control
circuit of an air conditioner according to the present invention;

Fig. 2 is a flowchart showing an embodiment of a method of
canceling defrosting operation of the air conditioner;

Fig. 3 is a conceptual graph showing variation of the driving
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



- 7 SEP 2006 7 be described hereunder with reference to Figs. 1 to 4. Fig.
1 schematically shows an air conditioner which carries out air conditioning
operation with no outdoor heat exchanger tenperature sensor and no ogtgeqqis
controller in an outdoor unit. First, an outdoor unit 1 is equipped wth a
conpressor 10 for conpressing refrigerant, an outdoor heat exchanger 11 for
performng heat exchange with the outskde air in such a way as to radiate
heat to the outside air when the cooling operation is carried out and
absorb heat fromthe outside air when the heating operation is carried out,
an four-way valve 13 for inverting the circulating direction of

refrigerange dedfriBeAdNStcth ded Wethl fefe2Bnaé ¢ Mika! @rtold and service val ves
16a and 16b connected to inter-unit pipes extending fromthe indoor unit.

These parts arep e6hef 4ih sr ; & 10% RSt
Further, the out%ggy Enlst aI1t %éggfgﬁgg}iﬁﬁo%?d%gl?ﬁg?Pﬁglvgw %'ﬁflor bl owi ng
air to theg. o ! t . , term ar ted to
i nt er-uni tglvrvi%@gﬁg{?tngﬁgiOrpgé%?@rfi]qﬁllteﬂlﬁr%ggﬁhog’ﬁi é ehl ﬂﬁ%?telljlzn?§ B ?g

equi pped with an indoor at exchapger. 20 f erform ng heat exchange with
ndoor a1 sehetaRA o by O Tl OF i oG R haoor ai r to the

I ndoor heat exchgnger 20, a, tenperature sensor 22_for detecting,thge indoor
t enper at ur e, angﬁlé t, ARqaBEdeH Bt |lets fﬂ‘lFBPeéoW%qlbﬁl W@pf"ﬁ%s%hébe{%r
operation of the air conditioner. The indoor controller 23 contains a power
rel ay 24 feampressing Tefngaraatdanonidos hpat esphangenllifpr performing
(actuati ng]/lstoppi ng the conpressor 10) and a current sensor 25 for

det ecti ng héat dxchange withr the ousside @i ihsuchrpmegsas tocadiate heat tohe

i ndoor controller 23 of

: the outside air when the cooling operation is carried out and absorb

heat from the outside air when the heating operation is carried out, an
four-way valve 13 for inverting the circulating direction of refrigerant,
an expansion valve 14, aﬁ accumulator 15 and service valves 16a and
16b connected to inter-unit pipes extending from the indoor ﬁnit. These
parts are connected to one another through a refrigerant pipe. Further,
the outdoor unit 1 contains an outdoor air blower 12 for blowing air to
the outdoor heat exchanger 11, and a terminal board 17 conne(_:ted to
inter-unit wires 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



- 7 SEP 2UU6 -8 the indoor unit 2 is equipped with a receiver 26 for
receiving driving information (signals) output froma wireless renote
controller (hereinafter referred to as "renote controller"”) 28 for _ EP 7006
outputting various instructions for the driving of the air condition%ﬁ
(setting paraneters, actuating/stopping the air conditioner, etc.), and a
plug 27 through which power is suppngﬂ_to the air conditioner. At the
outdoor unit 1, the two inter-unit pipes 3 extending from C the indoor unit
2 are connected to the service valves 16a and 16b, and the five inter-unit
wires 4 extending fromthe indoor unit 2 are connected to the term nal

board 17. 4R itni}jo§,§0121r§§, %ihitg é@%@%ﬁgﬁ@htaoré@eiyg} g f&P?e@éiggﬁg Fiville

i nter-unit pipes n ein uni t - wires re not-limted
to these vafues.. . .Here; .t he flow. of refrigerant.in the refrigerant ;¢ircuit
shown 1 TRFTRanR] Meitils) Bt Bt pheielesng roBetal oAty i ¢
conditioner, the four- wave valve 13 is first swtched tg a :
heat i ng- ogéf”él lln&ﬁ{"srl deferged; fos asg pEemote FHBF’Efm%rd?bgs b?‘b"«e‘?ﬂ‘m“ﬁél% rows,
the refrigerant conpressed in the conpressor 10 passes_ thr oug? t he four-way
val ve 13 Yddiquousstmctienms foretherdriveng apf dhecginmpnditionerefsaffing pi pe 3a
‘into the indoor heat exchanger 20 of the indoor unit 2. The refrigerant in
t he i ndooparemeterscacivgsing@Btospmeatheathaoyditionen edicy), bndwa pdug 37 om t he
i ndoor air blower 21 to radiate the heat of the refrigerant to the air. The
ref ri ger athrohgh whad paweangetppiiskto the aigohliionerr -unit pipe 3b and
the service valve 16b and returns to the indoor unit 1. Thereafter, the
refrigerant pasgacthidoatddor RAIEXPHNS KR Makyunid pipes ¥ bt difAeofrom
( the indoor unit 2 are connected to the service valves 16a and 16b, and
the five inter-unit wires 4 extending from the indoor unit 2 are
connected to the terminal board 17. In this case, it is needless to say
that the number of the inter-unit pipes 3 and the number of the inter-
unit wires 4 are not limited to these values.

Here, the flow of refrigerant in the refrigerant circuit shown in
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. Thereaftér,

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



- 7 SEP 2006 -9 the outdoor heat exchanger 11. In the outdoor heat
exchanger 11, the refrigerant is heat-exchanged with air blown out fromthe
outdoor air blower 12 to absorb the heat of the outside air, and th @;ﬂmg
through the four-way valve 13 and the accunulator 15 into the conpre é

10, thereby perform ng the heating operation based on the heating cycle. On
the other hand, under the cooling operation of the air conditioner, the
four-way valve 13 is first switched to a cooling- operation side. At this
tinme as indicated by solid-line arrows, the refrigerant passes through the
four-way valve 13 and then flows into the outdoor heat exchanger 11. In the

outdoor heng otdbardRdatldxchdiezer ah! THEIARNbutdode R lehRgedr i I, htHehe
outside air blown out fromthe outdoor air blower 12 to radiate the heat

thereof tq, ﬁjﬂﬁeﬁﬂfﬁisdﬁea'trexchgggegg%gﬁf gﬁ%lﬂ??wﬁrﬁf &4 ?f(ﬁﬁttﬁx{:l-iﬁt@&ﬁt afxchanged

passes throug expansi on v rou h the service val ve
16b and t up | nt Qar. xch | t he '
Fndoor  unpiowt ] o' Thioft Be HediThe cﬂgtﬁdﬂf G, R B AR U
heat -exch n air wn frogmthe.i ndoor air wer
to absor b?ﬁﬁidn’éa‘f%fvalffﬁgﬁ B0 b, Acturd AL 15, intphe Compgassan Bhus
heat - exch #e t hr Qug g the inter-unit pipe 3a arﬂﬂ"; he serV| ce val ve
16a, and # SXAIHED PELOTPHEEoth eI BSRTIME PPazation besed anibhe ting cyelge
refrigerant flows through the four-way valve 13 and the accunulator 15 into
the conpressor Om thehextbby bentlorwnder t the cwolingy apeeasiarorofhdbedabh t he
cooling cycle. Under the defrosting operation, the sane cooing cycle as the
cool i ng openditierexjethe i fd-atzgyvevdlsecaBr iedfiost ,switehedr to t heconlinpor air
bl ower 12 and the indoor air blower 21 are operated under a calm
operation side. At this time as indicated by solid-line arrows, the
refrigerant passes through the four-way valve 13 and then 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



7 SEP 2006 -10 state (non-blowi ng state) or a weak air-blow ng state. Next,
the control operation of the air conditioner is generally <carried out as
follows. First, the plug 27 is connected to a socket of a power souggp ﬁfﬁmﬁ
keep the air conditioner under such a state that power can be appli ec %

the air conditioner at all tines. Further, any driving node of the cooling
operation node and the heating operatdgp-node is selected by using the C
renote controller 28, desired indoor tenperature is set as target
tenperature by using the renote controller 28, and a driving start
Instruction is transmtted to the air conditioner by operating a driving

switch of stdte (nemdblbwing stidte or28 wedkeairt blbwdnigvstagest art instruction is
received by the receiver 26, the indoor controller 23 switches the four-way

val ve 13 of theNewtdeRE coiitrbl l)greqatﬂaa 6P 2hleNgir0B6H At Gers gl @rdferhlly dri vi ng
node received by the receiver 26 indicates the cooling operation node or

sw tches the-E@Wht 4e¥olYSv¥e 13 of the outdoor unit 1 to the heating
operation sfrée [ fu t%l% 0 d(?divv‘l ng node indicates the heating operation node,

and al so turns t [ 0 Lr. bl ower .. Eur re .t i_od troller
23 cal cul ates ?Eres td?ﬁ?éjrl g‘%cg"ﬁﬁ (ioglrlrl}f\g?%(tl ﬁ?jea ﬁ&gi\ﬁggﬁft%ggwggp%ﬁgtcggé

det ect ed t i.ndoaqr,. t.enperature sensor 22 .and the target tempegrature
whi ch i 5 EbpRdBeaif cana GRRErandAra TS Rtalt MR panER sARiCAVBIRAA he
receiver 26, .and turns on tﬂfﬁiom d%or ﬁi r blower .12 an Egge power. relay 24
on the bHRf dihrondidionsmat atl times; Fruathapeany dsrdnednede &f theiop
performng the air conditioning operation. |f the defrosting operation is
needed wheperafdomanedegnshtreheating operation mode is selected by using the

C remote controller 28, desired indoor temperature is set as target
temperature by using the remote controller 28, and a driving start
instruction is transmitted to the air conditioner by operating a driving
switch of the remote controller 28.

When the driving start instruction is received by the 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, a1_1d 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 oper-ation is needed when the heating operation



7 SEP 2006 -11 is selected and carried out in the air conditioner, the

I ndoor controller 23 switches the four-way valve 13 to the cooling
operation side to invert the circulating flow of the refrigerant, so/ ShBZ006
the defrosting operation as the cooling cycle is carried out. According to
t hi s enbodi nent, when it is judged on. he basis of the follow ng nmethod
that the defrosting operation should & cancel ed, the defrosting operation
is canceled and the four-way valve 13 is switched to the heating operation
side to C resune the heating operation. The detection nmethod and the

j udgnent t r [ h NGO | L.l be
descri bed%l{lﬂg?% e?{éﬁgcea rﬁ?%ft% h%qbl%%%rr %Qﬁ;?ﬂﬁlé&s;h%%[rﬁ%d@& lrll%#sti ng
oper at i on &7 a¥i e the At Ry Ve BLIS 1ae polinidmsiabia S R "
(52" Fur e Srsufatia B oTohe iBtEqiant, sertba ther dalrostiiEn R e 1 ¢ he
i ndoor cont r&lmléer ]"ta_‘o couilt .the ti ge utnder t he dEf :#,ﬁsti n do_perat ivﬁ}g' Wth
respect t@%s cpolang cycle ssrpaeeiedrant. Arsosding t¢ $his emhpdimend, twaen t he
driving current value for each conpressor becones unstable at the tine when
t he defr odtiiggivslgedapnothe dasiarafethe falewehgrmethod diddr the dedkesting

controller neglect the unstable driving current, a mask tinme is set to

det ect i on apferabimndshviuhb bewaesel ed athie defrostheg oprepationois ¢dnceled andi s
judged in step S4 whether the tinmer a counts |apse of 3 seconds. If the

tiner a dahe feir-eauntvdlie 13pie s@fitched ae0fHs hddtink GPpek@lor SHRCKo
descri bed above is repeated, and if it is
( resume the heating operation.

The detection method and the judgment method for the
cancellation of the defrosting operation will be described with reference
to the flowchart of Fig. 2.

When the defrosting operation is started, the four-way valve 13
is switched to the cooling operation side (S1), and the compressor 10 of
the outdoor unit 1 is operated while the refrigerant circulation is set to
the cooling cycle (S2). Further, a timer a is operated ($3).The timer a is
installed in the indoor controller to count the time under the defrosting
6peration.

| 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



- 7 SEP 2006 -12 judged that 3 seconds has el apsed, the current value | of
the conpressor 10 is detected as an initial current value Is, and stored
into a first nmenmory M of the indoor controller (S5). Subsequently, ?W&PZME
current value | of the conpressor 10 is detected (S6), and the initial
current value |Is stored in the first nenory M and the current | of the

conpressor 10 thus detected are conparegd, wth each other (S7) judged . If
it is "that the current value | is lesssfthan Cthe initial current value I|s,
the current value | is set as a calculation current value Ik, and stored in

a second nmenory M2 of the indoor <controller 23 (S8). On the other hand, if

the curr enfud’ d'endt 3%e89f1'?§ h elﬁgsé&,r cﬁﬂ%’ﬁtthETéf e @dﬁﬁ?@gso al ue
s ation curre

ls, the inlti current value [s 1 et as a calcu t value Ik
and stored{hn: t n A | ..i.sy.checke t.her imer a
counts onelgd 1r§uBgt(n(scggasg%gﬁgg?,}/tlaf%g&%%? vie}lules SCh%%‘tEe%O%(gtlﬁgp %?Iéstetconds
el apse or not (Sl f,one . m nut es t el apse, the processing goes to
step 5130 Ft%é‘f}éﬁltﬂkéhedflﬂ\?Pﬁg%g’F‘ﬁg?ﬁ (“:Ll’]%of the conpressor 10, and then
the current val ug L t hus de:{glct ed is conpared with the cal culation current
val ue 1k stored Shhsegeerdyoddenawgront syame | fofi fhe ceompaessen 0 118 s | ess
than the calculatiog current value Ik, the current value | thus detected is
stored asdatessedd86¢uand ithe inuiabeurnentuelue Tsrstored dadbediradmenorst ep S
150). On the other hand, if the current value | is not |ess than the

cal cul ati oM1 awdr e curtart 1 kf thhaomapredsari hthus rdetecteal aee chmpanedpt

unchanged (step S 160). Thereafter, the processing returns to the step S 10
to judge whth kachtdtheti(8%). HagrisJudgedribadtihe dihasatsiadns IfisdesSthant o S

169 e 1_;he initial current value Is, the current value I is set as a calculation
current value Ik, and stored in a second memory M2 of the indoor
controller 23 (S8). On the other hand, if the current value I is equal to
or larger than the initial current value Is, the initial current value Is is
set as a calculation current- value Ik and stored in the second memory
M2 (S9).

It is checked whether the timer a counts one minute (60 seconds),
that is, it is checked whether 60 seconds elapse or not (S10). If one
minute does not elapse, the processing goes to step S130 to detect the

C 7 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



- 7 SEP 2006 13 repeated until the counter counts one mnute in step S10.
If in step S 10 the counter counts one mnute, the processing goes to ste
S11 to calculate a reference current value Id by the foll ow ng equafﬂdﬁPd%ﬁ
the basis of the current value Ik finally-stored in the second nenory M2 in
step S150 or 5160 and the paraneters F and K stored in the indoor
controll er 23 of the indoor unit 2 in &dvance: | d=1k+( F-1 k) xK The
calculation result is set as the reference current value Id and stored in a
third nenory MB of the indoor controller 23 (S12) to judge whether the
defrosting drivi eration shoul d be cancel ed.or not re, the paraneters
F and K agépﬁﬁeéfﬁpgﬂcf S CORRIST LTS Qe L e&Bpﬁ@Pt%ugfe a conpressor
bei ng used, the_pmker of a _conpressor being used, etc¢c. In this enbodi nent,
plural pairs of If BusteiBdOsdhe eaunterpounts opg mannte, dbepracesinEERTd in a
menory other than the first to third menories in the indoor controller 23
of the itdadepudil te. cHonlateanpteferémce korpenk ygluofdnbythecfallowingn air C
conditioner in a maker, a pair of paraneters F and K which are nost

sui t abl e tequaticr mimaehehbasef ef etloe curreatt valaleudkf finalhyestoepdr éssthie of t he
air conditioner are selected fromthe preset pairs of paraneters. After 60

seconds elsapmed mbmo@zrmlin \68Ep' S 150 oy D60 Wik the piaw@dtelrsOF dlie K
conpressor 10 under the defrosting operation is further detected (S13), and

it is judgeskathsl BRE iﬁﬁeof%ﬁfzgag}éiai!.‘}'%f'thieﬁn%g?'u i@ 2 aHP%aﬁcéha” the

reference current value Id ca ated 1n step 1 (S14). the current
value | of the conpressor 10 igyLleps t(pglpﬁex geference current value Id,
the defrosting operation is conti nuea- and e

( 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 judger
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
indodr unit 2. For example, in the process of manufacturing an air
C-' | 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



- 7 SEP 2006 -14 processing returns to step S 13 to repetitively detect the
current value | of the conpressor 10 and conpare it with the reference
current value Id again. If the current value | of the conpressor 10- J$EP 7006
equal to or nore than the reference current value Id, the initial current
value Is, the calculation current value Ik and the reference current val ue
Id which are stored in the first to tHi%d menories are cleared (S15 to
S17), and the tiner a is reset (S18), whereby the defrosting operation is
canceled and the operation is returned to the normal heating operation.

Here, the cal cul.ation of the ref, ce current. value |Id for the

cancel | at iH&CS?S%T%@FPés@i %&Poﬁg gPir@ReB]aE‘é‘E}ydﬂetleﬁE tg%l"(‘:’ﬁr%ﬂ ¥alu&duat i on
of the step, S11 in the flowhart of Fig. 2 will be described by usi([ig somne
exanpl es. dfrfherrorapegssay ) andicompare ihwath the referepse syarent valugdd K
(F=4.78, K=0.591) are selected fromthe plural nuneral values prepared in

t he i ndooragaint d6|ther cereind valvent of the compressny, 100s equantt or mze t he
power source voltage is equal to a rated voltage Va [volt], the calculation
current vaham thetireferémscd icuatdyt sabuedd, nthiehinitialconrdromnoaludvlsf theugh the
flowchart of Fig. 2 is equal to 3.0[Anmperes]=la, Id is represented by the

fol | ow ng celicralatodh Qurk8et ViadRe [Rldndf tHd@efdrenblatiirreht Fallue 4d which
| d=l a+(F-la)xK 3.0+(4.78-3.0)x0.591 4.05 ...(1) ,As described above, the

ref g;ﬁgfet%lézgg)gbfl;%p e g]ﬁsfg%lrodg{_ied HRRFG bS8 t18hrd ¢S T5T o081 TN1dapRer at | On
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 éurrent value Id for the
cancellation of the defrosting operation based on the calculation
e_quation 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 ¥ 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 eqgual 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-Ia) xK
=3.0+(4.78 - 3.0) x 0.591
% 4.05 .. (D
As described above, the reference current value Id for the

cancellation of the defrosting operation is equal to 4.05 [amperes] =1da.



7 SEP 2006 -15 The defrosting operation is canceled at the tine point to
when the current value | of the conpressor 10 exceeds the reference current
val ue I da. For exanple, when the power source voltage is equal to Vb_[gglqmm
| ower than the rated voltage, the voltage to be applied to the conprg gr
10 is al so reduced, and thus the calculation current value Ik which is
finally stored in the second nenory NQ_HBnough the flowhart of Fig. 2 is

al so reduced. Therefore, if Ik is equal 'To 2.5 [anperes] = I|b,

| dl b+(F-1b)xK =2. 5+(4.78-2.5)x0.591 3.85 ... (2) At this tinme, the
reference current value Id for the cancellation of the defrosting operation

is equal tgmg%%f{c@éﬂ?ggf@exfagh%-isﬁfﬁﬂéabaghv,thtec;‘gﬁrﬂg%@;t ﬁ%ﬁ@ﬁra&éon is

cancel ed a e tinme en the current e conpressor 10

Cour ce. vol tagEet ey L4 Vhe " PPy Shrhl, SRS Rhe RSl babibaf i T

voltage to be applied to the conpressor 10 is increased, and thus the
caIcuIatfoﬁ“@HFﬁ value Ik which is finally stored in the second nenory
M2 through the flowhart _of Fig. .2 is increased. Therefore, if _the
cal cul ation curr & examele.swhenfdie powvar @OFE%E@E@EB%IQQ“HMP(WQ E\'q’]é) xK
=4.0+(4.78 - 4.0) x 0.591 4.46 ... (3) At this tine, the reference current
val ue |d fdeweliethancdheatiagadofvoltage, 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=Ib+ (F-Ib) xK
=2.5 + (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 Vc
C [volt] higher than the rated voltage V, the voltage to be applied to the
compressor 10 is increased, and thus the calculation current valu'e Ik
which is finally stored in the second memory M2 through the flowchart
of Fig. 2 is increased.’Pherefbre,if.the éadculation 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



- 7 SEP 2006 -16 defrosting operation is equal to 4.46 [anperes] = |lde.
Accordingly, the defrosting operation is canceled at the tinme point tc when
the current value | of the conpressor exceeds the reference current- ygFpejs
ldc. Fig. 3 is a conceptual graph show ng variation of the driving current

| of the conpressor 10 with the time | apse during the defrosting operation.
In order to start the defrosting operatlbon, the air conditioner is C,
controlled to switch the heating operation to the cooling operation.
Therefore, at the start tinme of the defrosting operation, the driving
current | of the conpressor 10 is_regarded as being equal to_ zero or a

smal | val yefrestingpperationgis sagad @s@-%gampereﬂnaiMCO qq@rqlw}yﬁ&l? hi s

i nstantaneous tinme point is equal to zero. As the cooling operation

progr essedefrostingionerg tion ienantelsid atdhedipreepoint t@ when theamirrenén the
cooling operation further progresses, the driving current | of the

conpr essorval@edpel thee bempressos ehedcdst {led refefrened cuatberst bahsdldn an air
conditioning load. As shown in Fig. 3, the driving current | at the tinme of

3 seconds corr g&poFlss tD coheeptindll graph’ sleoinglwgidtionasl theodeging t he
first nmenory ML. After 30 seconds el apse, the driving current | which

varies  URuaRentlQWr the coRPAIRMr W0 Wit Bheé @iﬁlé%gge'ﬂh%mg\fﬁbl@ﬂ@tﬁgred in
the first nmenory. If the driving current | 1Is ss than the initial current
val ue Is, q&)'é‘i‘a?fkoin‘fi ng current | at this tine is stored as the cal cul ation

current valuée I'n the second nenory M2. This conparison operation is
S\ﬁ PLLniugdf :12;: : %g?]is)(feé'g qdﬁtq(x#etrﬂenH%ﬁ)o'sti-lrlhgeoﬁg{'gtlﬂ)g} !tﬁg e:fy’l:lnfJ rcr()%ﬁtiti\éﬁlai'J?sl K
(_ _ “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 coniparison operation
is continued until 60 seconds (1 minute).

The calculation current value Ik which is finally stored in the



- 7 SEP 2006 -17 second nenory at the tine of 60 seconds corresponds to the
m ni mum val ue of the function of the driving current I in the tinme period
from30 seconds to 60 seconds. At the time of 60 seconds, the refererc$EP 2006
current value Id is calculated on the basis of the cal culation current
value Ik finally-stored in the second. ry and the paranmeters F and K
After 60 seconds el apse, at the tine when the driving current | exceeds the
reference current value Id (at is in Fig. 3), the defrosting operationis C
stopped. In the conventional air conditioner, the reference current val ue

Id is fixedsddon@SRRehbMe al thichfin® FP6T5 S&oridsPEorrabhon @ We Ve miiimiing
enbodi nent, the reference current value Id is varied according to the

cal cul ati on,gQuadd Qb = Fal; i
par anet er sn‘ﬁ and lK1 argdlgceﬁuedrln@f}g% %@Q@ﬁgﬁgﬁé@ﬁgfégg&b@&eﬁ?&aﬁ%{%ﬁ% ?e’gsor
bei ng used r r t res and_ thu hee refer urrent
value Id i sg%%)?lgge%cgﬁ:égﬁ?ﬁ gsugiéﬁggﬁglepgfggeﬁegpntdg ’ %gérﬁ?g?re?%c% @gﬁ‘;ggt I ng
operation as co red with the cquaventi.on air .cqndjtioner. Fi 4.1s a
oFaph show TTFard 45 caltuatedcon JRecbasiogn tif catulagn, upon wltyg Ik} o)
finally-stored in the_second nmenoyy M2 and variation of the d&&{g&%ing
operation tipally-gtozedap theyecomd memonypndsihe parametersplicand & Aktest i on
of the power source voltage V (Va to V¢), and also Fig. 4 shows the
reference céf sependslelapse.dat thetime when: tlee driving aurvantof exgeediethesting
operation which is calculated on the basis of the calculation current value
Lk (la, |b,rdferermmdcttenioveluesbdrat tsvial Fagie3) théadeffiostivip) opyrathen is
cal cul ation equation of the flow chart (S 11)

(;: _ 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-1k) 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

C‘; 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 Ve), 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)



- 7 SEP 2006 18 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 sone cause, but also a case wher ot 806
power source (commercial power source) is different anong countries in
which the sane types of air conditionsﬁf_are used. As shown in Fig. 4, for
exanpl e when the power source voltage 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 timgopantk thus the defrosting operation can be perfornmed w thout
residual frost. On the other hand, when the power source voltage Vis
varied in the d IAQ.-di r ' e reference surrent value i,s reduced,
so that the def?g§§B%ggg%g?a&fghgq%a%é€3°BF8%3ﬁ¢%8 ﬁ%WIBEFhED éﬁggigd at an
excessiveléﬂgagﬁhtinigﬁ%and t hus t he exces }vely defrosting, operati.on can
be prevent@f® " EHe BOREH oM URGS: Valne; & fooths SRPLeth t & HEr essor
used in the ajr. conditioner is a constant-rate type conpressor,. Further, in
the above ‘&Pdi%@ﬁ%ﬁtl,s viarek dngdootompa canse cbut plsma crsameheracthe BOWEE: er ni ne
the timng of the cancellation of the defrosting operation. However, the
nunber of gmreedcemmercipbpomierisoarcedis different amongydmntriessin whighre t o
nore enhance the accuracy of the timng of the cancellation of the

def r ost i ngthopeamiei typeslof airi @mchitioperharealsnd.ati on equation is replaced by
an inproved cal cul ati on equation. In the above enbodi nent, the defrosting
operation cancelAsghowsi i0#i9f 41 foe daxaspld whitvetlid powie? sanpte ¥dltagedVi air

condi ti oner.
C is varied in the ascending direction, the reference current value Id is
.increased, so that the defrosting operation can be prevented from béing
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 descenaing 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
C; 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.



7 SEP 2006 -19 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 nachine, a refrigerath75EP2W5
the like. As described above, according to the present invention, the

current val ue of the conpressor during fghe defrosting operation 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 reference current value is determned, the driving

current of Hoheveonthepsesen tsimengidrets natlirhite ddol thiengircddnd tilonie®, as@npar ed
with the reference current value. |If the driving current value 1is |arger

than the rigf eidncke CappEBH ¢3! Hay i Aata8ShalthPPET 8binPrebSor Cangehed.
Accordi ngly, the defrosting operation can be properly canceled while

preventin the8"GHh I~ (el SPTale i ﬂj‘? l ng.

Furt her, g%%fg%l‘irﬁr% to cf[%fﬁ%ﬂ %?fgge%% elfrl{\Q/gfﬁg I on,lh?ﬁ%l%)ég%z%’l f‘:ﬁ 0 e(r)r? %fcfatil he

defrosti ngtfhoeoﬁkgti on whi ch can support a broad power source Vvoltage range
> .

can be pertorned with no indoor tenperature sensor, no indoor heat
ensor Jand wi [ ndi HERENS bR pBREIEBEY o hroTAGERE JYeiIbOSBE 20
Horr osti i RBE [ vattie Of the compressor durmg Hhe dSHroStng Opetation is
detected, and the reference current value for the cancellation of the
C 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 ekcessive
defrosting.
Further, according to the present invention, the cancellation of
C'_ the defrosting operation which can support a broad power source
voltage range can be performed with no indoor temperature sehsor, no
indoor heat exchanger temperature sensor and no outdoor heat

exchanger temperature sensor and without measuring the power source

voltage.



conprising: a detector for detecting a driving current value applied to the-
conpressor under defrosting operation; and a controller for calculating a
reference current value for cancellation of the defrosting operatier Sif ke
basis of a variable value of the driving current value of the conpressor
under defrosting operation which is nmeasured within a predeterm ned period,
and judgi ng, whether the defrosting operati on should be canceled or not, on
the basis of the conparison between t reference current value and a
driving current value of the conpressor that is detected after the

cal cul ation of the reference NHAINS CRAIMEIRISThe air conditioner as
claimed in claiml, wherein said controller cancels the defrosting

operation vhetn hif@ofditisherchaing &ebmplesbhieardoiiefessiog fMakest,ed after the
calculation of the reference current value is not |Iéss than the reference

current V&Jn#%-si . The air conditioner as clained in claim| wherein said
controller 1 cfu s a nenory for storing paraneters in advance, and said
control |l er cal cul at t.he. reference,current val ue on.t basi s of the
driving current vat @%e?}f’r for e&%ﬁﬁg@s@bvﬂnga’é?%@ﬁlw&egﬁﬂe def rosti ng
operation and the paranpters stored in said nmenory by using a predeterm ned
cal cul ati @ 688’{513{‘?58 U _clf%ﬁﬁ'ogmg WL BREr as clained in claiml, wherein
t he variabl e val ue of th]i rivi .current value is the m ni numyval ue of the
driving current of 2CHRIr Pdrﬁgr galetRting peivranse chrreaeydpaioreerngeliation ofs.  The
air condit] ogfr as claimed in cJaim.3, wherein plural sets of paraneters
(r)7 SEP 2Bpaleitosiingoprration o dhe basip af i varpbla| wlye of dbe drivang perrenthe
cancel l ation of the defrosting, operation are prepared and stored.in

sai dnenor yvalghat éh@cgm@rqsé@r gndgs gedrpstiag peeation which is measured within a

predetermined period, 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
caleulation of the reference current valﬁe 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 1, wherein the variable value of the
driving current value is the minimum value of the driving current of the
compressor within the predetermined period.

5. The air conditioner as claimed in claim 3, wherein plural sets of parameters



selected fromthe plural sets to achieve the reference current val ue which
is nost suitable for the conpressor being used. 6. The air conditioner :
claimed in claim3, wherein the reference current value is calculatg§E8§%5
the follow ng equation: Id =lk +(F-1k)xK wherein |Id represents the reference
current value, F and K represent the set of paraneters and Ik represents
the mnimumdriving current value of blje conpressor in driving current

val ues of the conpressor that are detected for a predeterm ned tinme period.
7. A nethod of canceling defrosting operation for an air conditioner,

conpri sing,.the ste of riv, currepnt .val of 1he
corrpressorqvméla% %@?o %"ﬁ @?F%‘W logatlpﬁgl?ea??WS %tl‘?ref)gﬁ?n@eé:t"‘b“’ﬂpgent

val ue for %arcﬁellatlon of %}_ge f.r ostj eralon onthe basis of, the '
drivi ng CLﬂprc ion\Axe pEFPEFed ?8??%71855@ ef“:‘? any Ang setfparameteRdsst ep and
a set of p t whet her the efrosting op ratlon shoul d be
cancel ed &afeﬁ%ﬁ ffo ﬁh% Wgﬂﬁgg‘?% topchigge tsisierpReCEso@iue WaIlches aresice
current val ugl?a?, he driving current value of the conpressor that is

det ect ed aPfabledprthesoppressphheing Useé reference current value. - 7 SEP 2006

22 8. The nethod as claimed in claim7 , further conprising a canceling step
of canceling the defrosting operation when it is judged in said judging

step that ¢ Nge £ EddIGoet 45 inRla ﬁlktqaiﬁi)?}lj{vﬁé&(?ﬂ He e?&reﬁ%] e ?\.gef or ence

cal cul ati on of the ref erence current value 1s not ess

current v od. as_cl |rr_ed inclaim?7 , whereln the reference
current vg%’ gﬁcnlgte thn?&ﬁowmg equa I:

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.

7. 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;

calculaﬁng 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 detccted after the calculation of the

reference current value.



calculated on the follow ng equation Id = 1k + (F - Ik)xK wherein Id
represents the reference current value, F and K represent the set of SEP 7005
paranmeters and |k represents the mninmumdriving current val ue of the
conpressor in driving current values of the conpressor that are detected
for a predetermned time period.

22

8. The method as claimed in claim 7 , 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 reference current value.

9. The method as claimed in claim 7 , wherein the reference current value is
calculated on the following equation

Id=1k + (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.



