| AIR CONDITIONER TECHNICAL FIELD [0001] The present invention
is concerned with air conditioners capable of performing an ice melting
operation for melting ice adhering to a btilization-side heat exchanger.
BACKGROUND ART [0002] In an air conditioner which performs indoor
space cooling, the evaporative temperature of a utilization-side heat
exchanger may fall during,g¢Qeg %Mn some cases. If the
cooling operation is continued In such a state, this causes drain water
adhering to the surface of the utilization-side heat exchanger to freeze to
ice. The adhesion of ice to the surface of the utilization-side heat
exchanger inhibits heat exchange between refrigerant and air in the

TR4lipatioasigerept exchanger. To cope with this problem, air
conditioners which perform such a cooling operation are so configured as
to execute an ice melting operation for melting adhered ice. In the ice
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example, in JP-A-HO3- 156135 and JP-A-H10-26429. [0003] More
BASPREifiealtynigfgispg to Figure 2 of JP-A-H03-156135, there is shown an

air conditioner in which three indoor units are provided with respect to a

single outdoor unit. Each indoor unit has a respective liquid temperature
[0088hsor fim measudogdiientempératpeefoftiguistivefrigpsantcitolng, the evaporative

associate mdoqr -side heat exchan% r. The air conditioner mcludes a
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measurement taken by the liquid temperature sensor exceede
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JP-A-H10-26429, there is shown an air conditioner in which two indoor

of ighite e BrvRIeRS thenfdipbiertsideshiglesehdoepunliitiis heat exchange between

refrigerant and air in the utilization-side heat exchanger. To cope with this problem, air
conditioners which perform such a cooling operation are so configured as to execute an ice
melting operation for melting adhered ice. In the ice melting operation, the expansion
valve is closed to stop inflow of refrigerant and air is fed to the utilization-side heat
exchanger to thereby melt ice adhering thereto. This type of air conditioner is disclosed,

for example, in JP-A-H03-186135 and JP-A-H10-26429.

[0003]  More specifically, referring to Figure 2 of JP-A-H03-186135, there is shown an
air conditioner in which three indoor units are provided with respect to a single outdoor
unit.  Each indoor unit has a respective liquid temperature sensor for measuring the
temperature of liquid refrigerant in an associated indoor-side heat exchanger. The air
conditioner includes a control unit. The control unit is so configured as to terminate the ice
melting operation upon elapse of a reference time since the value of measurement taken by

the liquid temperature sensor exceeded a reference temperature.



an. indoor-side heat exchanger of each indoor unit, a heat exchange
temperature sensor is provided as a means for detecting whether there is
leakage of refrigerant from an expang?on valve. In the air conditioner, it is
configured such that, in the event of detection of refrigerant leakage
during the ice melting operation, a recovery operation is carried out

[oomhprebyrthedaxpasioRyRlyedsHgpratedly aitarnately fubly operesicased an air
in order to eliminate the refrigerant leakage. DISCLOSURE OF THE

CORRINENT O NPROB). B WRICHETHE IS0 ENT @GN SE BKS T@e outdoor unit. In

OVERCQME [0005] Incidentally, if, as in the cqnventiopal technique, it is .
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utilization-side heat exchanger or the like exceeds a reference
expemiver atuve, thishmayr candejomethe sventftfhocdurentdenfnatrigerantof detection
leakage in. the expansion valve, the problem that the ice melting operation
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carried out with refrigerant leaking from the expansion valve, this causes

elimefrigetiant«ffilnate taplergdure to flow into the utilization-side heat
exchanger. As a result, the value of measurement taken by the
temperature sensor dig&osed in the utilization-side heat exchanger will

DI%@HQ&EB%QEW @W%mperature. Consequently, although ice

adhering to the utilization-side heat exchanger has been already melted,
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of the user. [0006] There is a technique for solving the above problem,

[0086¢Nh amenierdistlogedsiinife AokNen2idaAaPicthalgiss, 'Rifioatant daakadahat the ice
from the expansion valve is eliminated by the 3 aforesaid recovery
melgner ARsRtiswevBronsthdriase Wierafiple rpaakiorrfanessutiarent taken by a

tem%ﬁ%l{é%rggoxgs\’?e;ﬁ% %%gt igaalt( %(%Si%%{gnt—gzedg ){f%%?seig&\é%gé? iosrnt%te like exceeds a
reference temperature, this may cause, in the event of occurrence of refrigerant leakage in
the expansion valve, the problem that the ice melting operation fails to terminate thereby
preventing the air conditioner from returning to its normal cooling operation. In other
words, if the ice melting operation is carried out with refrigerant leaking from the
expansion valve, this causes refrigerant of low temperature to flow into the utilization-side
heat exchanger. As a result, the value of measurement taken by the temperature sensor
disposed in the utilization-side heat exchanger will not increase up to the reference
temperature. Consequently, although ice adhering to the utilization-side heat exchanger
has been already melted, the air conditioner will not return to the normal cooling operation,

in other words, the ice melting operation is continued. This may lessen the comfort of the

Hser.

[0006]  There is a technique for solving the above problem, such as one disclosed in JP-

A-H10-26429. That is, refrigerant leakage from the expansion valve is eliminated by the



recovery operation. In addition, there is the case where the recovery

operation may be unable to immediately eliminate refrigerant leakage. In

such a case, it becomes impossible t accurately determine termination

of the ice melting operation. Accordingly, although the air conditioner is

configured such that it performs a recovery operation, the ice melting
afor@RETANIRYS:CORtinuaYS!Y pRriedputeuen alterde adhered iaa iasRRRN suffers

melted. Thissmay lessen the comfort of the user. [0007] With the above
deteproblemsrifripirahthenpupsdniinventiapanasideviseds Aacaidingledacven by the

general object of the present invention is to provide an air conditioner
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an air conditioner which comprises a refrigerant circuit (20) wherein the .
the FBERAGINDET EURAPOIUTAC IBIESEt b RBFEEBS R(ZPP It DG e hesmelting

exchanger 353' d an.expansion valve %52 for controlling the amo f
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less@eriermmarmeirigeratigercycle, and wherein the air conditioner performs a
cooling operation for room cooling while during the cooling operation the
air conditioner is able to execute an ice melting operation for melting of
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high and a low pressure of the refrigeration cycle; a temperature
whetheasunetribeerraaisgG4) forimeasuamgaitheiothealemperature of a pipe
line between the expansion valve (52) and the utilization-side heat

exc:harﬁqa(g;ﬁ')?igr or_the teng;erature of the utilization-side heat exchanger
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start if 4 a predetermined start condition is met and for terminating the ice
[OOO@F“'@E QRESIANR THR o first aspect of the present invention, there is provided an air

conditioner which comprises a refrigerant circuit {20) wherein the refrigerant circuit (26)
includes: a compressor (41); a utilization-side heat exchanger (53); and an expansion valve
(52) for controliing the amount of refrigerant flowing into the utilization-side heat
exchanger (53), to thereby perform a refrigeration cvcle, and wherein the air conditioner
performs a cooling operation for room cooling while during the cooling operation the air
conditioner is able to execute an ice melting operation for melting of ice adhering to the
utilization-side heat exchanger (53) by closing the expansion valve (52) to thereby feed air
to the utilization-side heat exchanger (S3), the air conditioner comprising a high-low
pressure difference detection means (93, 97) for detecting a difference between a high and
a low pressure of the refrigeration cycle; a temperature measurement means (54) for
measuring either the temperature of a pipe line between the expansion valve (52) and the
utilization-side heat exchanger (53) or the temperature of the utilization-side heat

© exchanger (53); and a control means (81) for activating the ice melting operation to start if



value of measurement taken by the temperature measurement means
(54) continuously remains equal to or above a reference temperature (T3)
for a reference time (t3), wherein, bafed on the value of measurement
taken by the high-low pressure difference detection means (93, 97), the
control means (81) sets the reference temperature (T3). [0009] In
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provided an air conditioner wherein the air conditioner further cémprises a
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temperature, and wherein the control means_(81) decides, based on a
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correction value, the reference temperature (T3) set based on the value

of measurement taken by the high-low pressure difference detection
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valve (52) for controlling the amount of refrigerant flowing into the
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cycle, and wherein the air copditionger, performs a cooling operation for
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utilization-side heat exchanger (53) by closing the expansion valve (52) to
corrticerebydieed aid totrewstihzationsidecheatexciangee(53), tferaice temperature
condijtioner comprising a temperature measurement means (54) for

(T3 hish darrth Vierier trlUEMbaraRarEcBI S iBkeinBYh G BiFhtifeY dXpsgiofifference

deteVBlE LR @{@%}B utilization-side heat exchanger (53) or the temperature
© eof the u%%zatlon-z)lde heat exchanger (53); a room temperature

measurement means (56) for measuring room temperature; and a control
[00 Ipans: (@tpfonaetivalingsdiedl aspect of the present invention, there is provided an

air conditioner which comprises a refrigerant circuit (20) wherein the refrigerant circuit
(20) includes: a compressor {41); a utilization-side heat exchanger (53); and an expansion
valve (52) for controlling the amount of refrigerant flowing into the ufilization-side heat
exchanger (53), to thereby perform a refrigeration cycle, and wherein the air conditioner
performs a cooling operation for room cooling while during the cooling operation the air
conditioner is able to execute an ice melting operation for melting of ice adhering to the
utilization-side heat exchanger (53) by closing the expansion valve (52) to thereby feed air
to the utilization-side heat exchanger (53), the air conditioner comprising a temperature
measurement means (54) for measuring either the temperature of a pipe line between the
expansion valve (52) and the utilization-side heat exchanger (53) or the temperature of the
utilization-side heat exchanger (83); a room temperature measurement means (56) for

measuring room temperature; and a control means (81) for activating the



ice melting operation to start if a predetermined start condition is met and
for terminating the ice melting operation if the value of measurement
taken by the temperature measurement means (54) continuously remains
equal to or above a reference temperature (T3) for a reference time (t3),
wherein, based on a difference between the value of measurement taken

ice 1Y GBRBIHULMRASW SREALMAANS (At AMAHVRINRClnd for terminating
measurement taken by the room temperature measurement means (56)
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the reference temgeratu_re (T3). [0011] In accordance with angther
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y the temperature measurement means (54) and the value of
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the control means (81) sets the reference time (t3). [0012] In accordance
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conditioner which comprises, a refri nt cirguit fo wherein th
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exchanger (53); and an expansion valve (52) for controlling the amount of
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perform a refrigeration cycle, and wherein the air conditioner performs a
provageslingloperatfonlfopreoiviessiing Bepse @tring dHéccoihdepaetiohehealue of
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meaSXRANSIORNAHVE(82) t8dheiahydeadainctadhedstiizatian sk, NBakontrol means

exchanger (53), the air conditioner comprising a temperature
(BD)rsashresfannensans (B4) for measuring either the temperature of a pipe
line between the expansion valve (52) and the utilization-side heat

xchanger (53) or the temperature of the utilization-side heat exchanger _
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condSDRE! AHIE @Hﬁﬁrﬁ@@tﬁqle@ﬁ%@%{%)c{@{ M;V%@ﬂiﬂ?%ﬂggéﬂ%%%t circuit (20)

operation to start if a predetermined start condition is met and
incltdeminatingthedcd4ieltinglopecatioda i eadiengbatmuldtareopansion valve
(SZ)d g?r%ggtensﬂgg'éw?heen Elr‘;r?o\illgltu%fmrefrigerant flowing into the utilization-side heat
exchanger (53), to thereby perform a refrigeration cycle, and wherein the air conditioner
performs a cooling operation for room cooling while during the cooling operation the air
conditioner is able to execute an ice melting operation for melting of ice adhering to the
utilization-side heat exchanger (53) by closing the expansion valve (52) to thereby feed air
to the utilization-side heat exchanger (53), the air conditioner comprising a temperature
measurement means (54) for measuring either the temperature of a pipe line between the
expansion valve (52) and the utilization-side heat exchanger (53) or the temperature of the
utilization-side heat exchanger (53); a room temperature measurement means (56) for
measuring room temperature; and a control means (81) for activating the ice melting

operation to start if a predetermined start condition is met and for terminating the ice

melting operation if the value of accumulation of differences between the value of



6 measurement taken by the temperature measurement means (54) and

the value of measurement taken by the room temperature measurement

means (56) since the time when the ﬁ:e melting operation was started

exceeds a predetermined preset value. [0013] In accordance with another

embodiment of the present invention, there is provided an air conditioner
mea¥{herin thekeaniol m@a&&%ﬁ%ﬂiﬁé‘égﬁéﬁf‘efﬁe ﬁb%ﬁi@g(slﬁeé%@o@% thetue of

duration time of the ice melting operation reaches a predetermined upper
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measurement taken by the temper turebr%lerzfssurement means (54) and
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means (56), the upper limit time (t4). [0014] In accordance with a fourth
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comprising a refrigerant circuit (20) wherein the refrigerant circuit (20)
provittlddes aér comfiressor (hitipm utikz atinme$ide: hea { 8Kchangests3jhanctameting
expansion valve (52) for controlling the amount of refrigerant flowing into
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room uring the cooling operation the air conditioner is ab
the tengesuie atticoreneiiineghopsr dionafer meling:affige-adhering: talthe by the room
utilization-side heat exchanger (53) by closing the expansion valve (52) to
temMpRESEy RESERM S tHE tRiC2Rlo SR R RIS ERMEEE (53), the air
conditioner comprising a temperature measurement means (54) for
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air QfdbRiotlizatigprside hertsxehande(R32a)yreamiamperattigerant circuit (20)
measurement means (56) for measuring room temperature; and a control
inclpdesirs (@Lplorsaciibblingiieitemetintes sechiogero Efareifdan expansion valve
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between the value of measurement taken by the temperature
perfrremsu@miang opeaxiso(bd)randitheopding while during the cooling operation the air
conditioner is able to execute an ice melting operation for melting of ice adhering to the
utilization-side heat exchanger (53) by closing the expansion valve {52) to thereby feed air
to the utilization-side heat exchanger (53), the air conditioner comprising a temperature
measurement means (54) for measuring either the temperature of a pipe line between the
expansion valve (52) and the utilization-side heat exchanger (53) or the temperature of the
utilization-side heat exchanger (53); a room temperature measurement means (56} for
measuring room temperature; and a control means (81) for activating the ice melting
operation to start if a predetermined start condition 1s met and for terminating the ice
melting operation if the duration time of the ice melting operation reaches a predetermined

operating time (t5), wherein, based on a difference between the value of measurement

taken by the temperature measurement means (54) and the value of



7 measurement taken by the room temperature measurement means

(56), the control means (81) sets the gperating time (t5). [0015] In

accordance with another embodiment of the present invention, there is

provided an air conditioner wherein the refrigerant circuit (20) includes a

plurality of the utilization-side heat exchangers (53) and a plurality of the
meaSHRANSIPRNAIVET (B2} RARNS puhich-conlQls-the,amesnd ?@?%@Qf@tﬁ}ol means

flowing into its associated utilization-side heat exchanger (53), wherein
{81tkericbempltingngpematioi.is executable for each of the utilization- side heat

exchangers (53), and wherein the control means (81) controls start and

termination of the ice melting operation for each of the utilization-side heat
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temperature measurement means (54) continuously remains equ too
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time when the ice melting operation was started, the control means (81)
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taken. e high-low pressure._ difference detectio eans (93, 97), the,. ..
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detected by the high-low pressure difference detection means (93, 97)
terngpghioRi wlathsy gl rgeonsigeraieprasE LRE digferdirasiarertds Hisat cxchangers
(53 expansion valve (52). As the high-low pressure difference of the

refrigerant cycle increases, the refrigerant pressure across the expansion
valve (52) likewise increases, and refrigerant leakage tends to occur in the
OPEKRENRIPN valve (52). Consequently, the degree of refrigerant leakage in

the expansion valve (52) is estimated from the high-low pressure

difference of the refrigerant cycle detected by the high-low pressure
[00 ifferéhtecdeiantion imesnbro {08¢93 piThe efoxatimtketen envbddmentieofalue of

the present inventiogl, based on a result of detection taken by the high-low
measurement taken by the temperature measurement means (54) ContinuoUsly remains
equal to or above the reference temperature (T3) for the reference time (t3) since the time
when the ice melting operation was started, the control means (81) brings the ice melting
operation to a halt. Based on a result of detection taken by the high-low pressure
difference detection means (93, 97), the control means (81) sets the reference temperature
(T3). The difference between high and low pressures of the refrigeration cycle which is
detected by the high-low pressure difference detection means (93, 97) approximately
equals the refrigerant pressure difference across the expansion valve (52). As the high-low
pressure difference of the refrigerant cycle increases, the refrigerant pressure across the
expansion valve (52) likewise increases, and refrigerant leakage tends to occur in the
expansion valve (52). Consequently, the degree of refrigerant leakage in the expansion
valve (82) is estimated from the high-low pressure difference of the refrigerant cycle

detected by the high-low pressure difference detection means (93, 97). Therefore, in these

embodiments of the present invention, based on a result of detection taken by the high-low



8 pressure difference detection means (93, 97), the reference
temperature (T3) is set to a value corresponding to the degree of
refrigerant leakage in the expansion Rilve (52). [0017] In other
embodiments of the present invention, based on a difference between the
value of measurement taken by the temperature measurement means
presRf ANg:iREMAHEOf JSASHIE I8 NipiAKENDY-IRR FEOMIGIBRBIAIUTES) is set to a
measurement means (56) during suspension of the cooling operation, the
valueaminekpoedng: (®1hddeples o coimegetion ke mttie eaptroiomeans (332)),
the thus decided correction value is used to correct the reference
temperature (T3) set based on the value of measurement taken by the
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closed state. If, Iin this state, IS no refrigerant lea rom the
meaSXRansiomiaivey(52), ithenvalnpahineasisamenicdakendny (56 )temnparaignsion
measurement means (54) approaches the value of measurement taken
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In the évent of occurrence of retrigerant leakage from the expansion valve

(T3(52), the:paint fibe teneper atidie ot whichiknansyiedhiphihavempaiaiuigterence
measurement means (54)) is cooled by leaked refrigerant. As a result, the
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the expansion valve (52). Therefore, in these embodiments of the present
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taken by the temperature measurement means (54) and the value of .
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decides a correction value corresponding to the degree of degradation of
expihg@axpahsigfi2yaie (62)t (Theithzdecided shivkctionamlreddysbe tamperature
correct the reference temperature (T3) set based on the value of

MEAHEBGRE s Ea ke byt High-w/ sreed urlrismEtdnce \dete i the value of

measurement taken by the temperature measurement means (54) will not increase so much
(as compared to the case where no refrigerant leaks). To sum up, the degree of degradation
of the expansion valve (52) is estimated by grasping the degree of refrigerant leakage in
the expansion valve (52). Therefore, in these embodiments of the present invention, based
on a difference between the value of measurement taken by the temperature measurement
means (54) and the value of measurement taken by the room temperature measurement
means (56) during suspension of the cooling operation, the control means (81) decides a
correction value corresponding to the degree of degradation of the expansion valve (52).
The thus decided correction value is used to correct the reference temperature (T3) set
based on the value of measurement taken by the high-low pressure difference detection

means (93, 97).



means (93, 97). 9 [0018] In alternate embodiments of the present
invention, based on a difference between the value of measurement
taken by the temperature measurement means (54) and the value of
measurement taken by the room temperature measurement means (56)
during suspension of the cooling operation, the control means (81) sets

[00 thF refg rzﬁ{%?ﬁart@ @B@Eﬂﬁ%@nt@-@ tHa %ﬁ' ﬂ%%_lll@i PHENIQLS W&@f@%@ Qétween
the present invention, the degree of degradation of the expansion valve

the (aRjkissitnratechframaleeditfethacenhetween thuaktreeafrmeasifdimnerdt the value
taken by the temperature measurement means (54) and the value of

of mEBSHeTint tKen By the reRs RTpRTEITTE nesistremtt Mears (56) during
suspidtg S THE UaKih O(EFBQ&&Q&“{?&% PRI Aeal, Qi} PLe I ihese é}l%%r@e%%eramre
t g p J ont dr alu

‘embodiments o esent invention, base e measured value

(T3differencgldhedeferensediemperatiirectsS)of SRt tedrake carsasppndisges of
to the degree of degradation of the expansion valve (52). [0019] In further
i

degradisionnb e Smasisresahcitiehiforstivagied biva gifldisrashbeieran the value

of valugrglf i aﬁjﬁ%%n}?nttf]aek erllnb rtaqg %emgg_‘sr al:[eu ey e rsergl':egrt andote value of
l'&)e& anél?he value (¥f measu men¥ taﬁlen By e room temp a%ure

meaNLASKIRMREHBEARS (56 1R FaatRE MerntkBdsatstbeseferanse fiMRnsion

(t3). The measured value difference is indicative of a difference in
of Humprrhngreopettionn aifieritiTss fad trshealiginaionnsivdineate xdhdrgeresent
. (53) and the measurement, point of the temperature measurement means
S o EPAIEHS e RS B TR B ROE O o) o set to
a vaBXCRANEgR LRRUBItHINR L ReWeR- Al fod ta the &lizatian:side gt
exchanger (53) and ice adhering to the utilization-side heat exchanger
(53) increases. Therefore, the ice adhering to the utilization-side heat
[00 B} chahyérrt{s3 etebaditeerasify theeitcaent inmetten, forsadshort pefwdnot between

time. Consequently, the degree of meltability of the adhered ice_(the
the E%]{jf*e%f IRSH SRy e i Ere PR R T S A F S T SRt R fr Gt pnd the value

of HlsieaGERAMER HINeNAIG T MAASUERSAEIKRIRY NEIHT %%?t%% control

measurement means (54) and the value of measurement taken by the
mearsof@liesnpeiatutdermeasimengenNt nfféan&a(%)e&h@t&é&ﬂﬁ“fé&‘eth@ﬁ@ indicative of a
diffg‘;nnggdign%%gegg‘}gree %Ea%?v%grtl Igi\z{e\gﬂi%% igaf%%dto the utilization-side heat exchanger
(53) and the measurement point of the temperature measurement means (54). As such a
temperature difference increases, the amount of heat exchanged (per unit time) between air
fed to the utilization-side heat exchanger (83) and ice adhering to the utilization-side heat
exchanger (53) increases. Therefore, the ice adhering to the utilization-side heat exchanger
{53) tends to easily melt, and is melted for a short period of time. Consequently, the
degree of meltability of the adhered ice (the degree of how easily the adhered ice is melted)
is estimated from a difference between the value of measurement taken by the temperature
measurement means (54) and the value of measurement taken by the room temperature
measurement means (56). Therefore, in these embodiments of the present invention, based

on the measured value difference, the reference time (t3) is set to a value corresponding to

the degree of meltability of the adhered ice.



on the measured value difference, the reference time (t3) is set to a value
corresponding to the degree of meltability of the adhered ice. 10 [0020]
In further embodiments of the presen}anention, the control means (81)
accumulates differences between the value of measurement taken by the
temperature measurement means (54) and the value of measurement
[oeiéjh(e” byifhe [P ISBEIALIE SReFRUIRIEH MEANRRoLINEA T s (81)
when the ice melting operation was started. The amount of heat
acciexchangddipenunittinveehetiveenlair whick-dsued totheletilizaticne Sid@perature
heat exchangerlgfg and ice adhering to the utilization-side heat
MEASUEINGTI PE88) IS UPBOMN AR b PRt HEME thig ifrdtenbe mandemperature

mea 5%}42%][? %ﬁémﬁ%‘{ ‘?EHSQh{é"%ﬁﬂeb%h%etﬂ%@&G%H{S%”agéf’a%{&{‘\%@é DGR The

e value of measurement taken by the roo emperature

amongasUrenentmneass (5&) utionseguanily.ctheiampintiofbeas exchamgedon-side
between air which is fed to the utilization-side heat exchanger (532 andice
heata greliiged (RE) Ltz al8 N8RS TRE aloe kbR aigeraE sy ddrnbeai e pIERINES3) is
a %E’c%%tti&” isrg S(t)i '181%69 tfcl)’c{me t(%%fe\ilg Iug Qéta%%u { éa\tzia Qeog) ggéset?r%%cém taken b
PPiSEWeen the Value of measurement taken Dy the - temperatiire ' Y

the INPSIHAIACAEINGARRADMANE (B yalU Ol MeasHsmantiakanihs the room

room temperature measurement means (56). Therefore, it is configured in
tempkesare mbsdirrents lomeaespféent frvmastiondiychhasmemalo heaickishanged
obtained result of the said. accumulation an hich

. f .
ber e e BRI e B e e ot Tl im0 the
utilidQtermine IRuminatianef (38 e melingieparalion 3021 AnAU8maled from the

embodiments of the invention, the upper limit time (t4) is set in order that
valuhefceconattitgyioperhtiberaydseltfoneisly broughténtd ankaitirBased tehea by the
difference between the value of m&/ags}urement taken by the temperature

tempET G AT TR S v AR Hif e B QA UFERHET T EAKARREY the the Toom
tempRLHE MPAUIR AP RAREEBN NS OR)i06n SEMEALNER0S dBIb IR nts of

he upper limit time (t4). As explained in previous embodiments of the
the presentimveiniionsibe degrbe ohneltehitityiofdhriadbered iesul estitatgdresaid
from a difference between the value of measurement taken by the )
accq%gpé}tgf@ irencpiiphart estimate of the amount of exchanged heat can be derived

is used to determine termination of the ice melting operation.

[0021] In alternate embodiments of the invention, the upper limit time (t4) is set in order
that the ice melting operation may be forcibly brought into a halt. Based on a difference
between the value of measurement {aken by the temperature measurement means (54) and
the value of measurement taken by the room temperature measurement means (56), the
control means (81) sets the upper limit time (t4). As explained in previous embodiments of
the present invention, the degree of meltability of the adhered ice is estimated from a
difference between the value of measurement taken by the temperature measurement
means (54) and the value of measurement taken by the room temperature measurement
means (36). Therefore, in these alternate embodiments of the present invention, based on
the measured value difference, the upper limit time (t4) is set to a value corresponding to

the degree of meltability of the adhered ice.



means (54) and the value of measurement taken by the room temperature
measurement means (56). Therefore, in these alternate embodiments of
the present invention, based on the heasured value difference, the upper
limit time (t4) is set to a value corresponding to the degree of meltability
of the adhered ice. 11 [0022] In further embodiments of the present

[OOQE entiary, based ap AdiHRERE %Q%ﬂ%&%@ Lﬁggn\f?)lﬂ eb%l;%?eﬁ%sg r%l?%&'ré;%ce between

taken by the temperature measurement means (54) and the value™ o

the méasofemenirtaken bikthervodatampearatuiemersuemertmesnp(56ihe value
the control means (81) sets the operating time (t5) from start to
of MSHHIEEA JlSE iBE MEItNGMORFRGEHIRS BRBITREETh Previous§s), the control

m iments,of the present inventjon, the ga%?r e of meltabilit the .
meﬁg’éh@g dsgts ?the oﬁgﬁtla%r%rzﬁeaw Hbm 5 i % { gla 1 8%(%{16 1ce melting

ertﬁnna
ICe IS estimate erence ween the value

opefiSASUIRMEHIiakaNi Ry 1S i parRitisMe IFHRMBHMEANs B, aRd dBree of

value of measurement taken by the room temperature measurement
meligedibs ®6)hTHsfesene, ivr thesstiuaieer Bmbodinidhmrsofahecpresanthe value of
invention, based. on the measured value difference, the o‘%ﬁ@tin '

time
mecQFIR L (5 e R rSSBBTRING GHHS HEBYES JPFRBRbIIYy BRind'e value of
meAGRANEH I6R 1002 AldRRthat embadingnis Aftheprasent IBYENMiaBydhGe, in these

control means (81) performs Individual ice melting operation control on
furteerctmafodiophisaliUdibzetioensidedntiat, drshdgeis (58} wispgosdddnltfierence, the

refrigerant circujt (20). The ice meltin executable for each of
P dh

operation i
tif2ftidhsitfe Yibde &(é’ﬁgﬁg%?g"?g%ﬁ%’lﬁ%ége‘ SmiRsdfnetidnstiahiity of the

adh@esgat invention, when the control means (81) determines execution of
an ice melting operation to a specific one of the utilization-side heat
exchangers (53), only the specific one of the utilization-side heat
[00B{chahgeiis:(E) e dnietted tetheseat imektingraparationtrol means (81) performs
. . ADVANTAGEQUS EFFECTS OF THE INVENTION [0024] It is configured
indifiiRin definfRANS PRPFIASRMARVEhtSh Stch Blathse RIBEediblization-side heat

Setlorrassieaaae.in theexpansian yalye (h2umestated Hamad eoluion |

eXco eteglgo taken ebylt ehhigﬁf-gg/v pI}esslure1 di Ig%enceedé%gclt?gni%gﬁgm 1o 18
exed@@bRJorThetetsdr ehdhashehdomsti@sWiat exchangers (53). In these embodiments of
the present invention, when the control means (81) determines execution of an ice melting
operation to a specific one of the utilization-side heat exchangers (53), only the specific

one of the utilization-side heat exchangers (53) is subjected to the ice melting operation.
ADVANTAGEOUS EFFECTS OF THE INVENTION

[0024] It is configured in embodiments of the present invention such that the degree of
refrigerant leakage in the expansion valve (52) is estimated from a result of detection taken
by the high-low pressure difference detection means (93, 97). Therefore, based on a result
of detection taken by the high-low pressure difference detection means (93, 97), the control
means (81) sets the reference temperature (T3) (which serves as a threshold for
determining termination of the ice melting operation) to a value corresponding to the
degree of refrigerant leakage in the expansion valve (52). In the past, the reference
temperature (13) has been decided without taking into consideration the leakage of

refrigerant in the expansion valve (52). In embodiments of the present



of detection taken by the high-low pressure difference detection means

(93, 97), the control means (81) sets the reference temperature (T3)

(wWhich serves as a threshold for detdrnining termination of the ice

melting operation) to a value corresponding to the degree of refrigerant

leakage in the expansion valve (52). In the past, the reference
invdBMRSIREE AT I hashesa.degided withous taking ntg consideralianiiG. o the

leakage of refrigerant in the expansion valve (52). In embodiments of t g
degpreséntiRemue itiachowevekthemsaferedce @R)pevhtuedy(TS)kis Betho avent of

value corresponding to the degree of refrigerant leakage in the expansion
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termination of the ice ng operation at the reference temperature
the ceftespandirgigrdhe refdgeranteakage:oMaeorgingielt Recemesiely determine
possible to accurately determine termination of the ice melting operation,
ternpagtifdle s drehicpraxdtive orarsiiceregarditigedinthcaragsnacther absence of

expansion valve (52). This.therefor a it possible to prevent the ice
o aRA AT GBI Ao EARSRIER ARG gBO s T prevent

the RIEYRAtING peRaidaefrRMbemaining siniakes JOR8lhdditipaalieitifing some
configured in embodiments of the present invention such that an estimate

ice Bpthecwgpew ohowdiatation of the expansion valve (52) is derived from a
difference between the value of measurement taken by the temperature

asurement means (54).and the value of measurement taken by the
10033 (AHRRTERINe T RIER ThEm o BT g LS R G Such that
an GRRHRG PSRt dherefRIedha£ORI Al MEaNs B vaArkeas) by 45800 drom a
correction value corresponding to the degree of degradation of the

diffexpandiorweaty ehs 2y the seferersoecteenpanitrebfT B satibaseduon theasurement
value of nane surement taken by the high-low pressure difference

meads ot thEdn S48S, Y7IneATE aTYe Bt BY riRfafRATL IR SRPY gk urement
meayl‘g‘l{@ﬁﬁ@ri*ﬁ@%g%g%?gﬁ o tﬁtﬂeeéé)_%ﬁliﬁgeo Ef%%?rﬂgrﬁg}@a%i@otﬁ?gl means (81)

expansion valv uring the ice melting operation, like when
correopling opesitiondisanider alispensiespdntihgdimn@ntd@frtbeoprésentation of the
invention use a correction
expansion valve (52), the reference temperature (T3) set based on the value of
measurement taken by the high-low pressure difference detection means (93, 97). The
degree of degradation of the expansion valve (52) has an effect on the degree of refrigerant
leakage in the expansion valve {52) during the ice melting operation, like when the cooling
operation 1s under suspension. Embodiments of the present invention use a correction
value corresponding to the degree of degradation of the expansion valve (52) to correct the
reference temperature (T3), and the reference temperature (T3) comes to have a value that

reflects the degree of degradation of the expansion valve (52). Accordingly, it becomes

possible to more accurately determine termination of the ice melting operation.

[6026] In addition, it is configured in embodiments of the present invention such that an
estimate of the degree of degradation of the expansion vaive (52) is derived from a

difference between the value of measurement taken by the temperature measurement



value corresponding to the degree of degradation of the expansion valve
(52) to correct the reference temperature (T3), and the reference
temperature (T3) comes to have a valde that reflects the degree of
degradation of the expansion valve (52). Accordingly, it becomes possible
to more accurately determine termination. of the ice melting operation.

meag%o t?1| Qrﬂfjﬁ{g%igei%F%éQ%@gl&te&%d- etl%g &%mq%%(%?ﬁh@vﬁggﬁ%emen.t

such that an estimate of the degree of degradation of the expansion va
meafB2)56)detived framtasediffencheenbeimesh thiey alife-ehnre akeemest means (81)
taken by the temperature measurement 13 means (54) and the value of
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sets reference temperature serving as a threshol
expalgiermiging (BYmimatiereinihe icalveeRnd operatigminiaryalégkage of refrigerant
corresponding to the degree of degradation of the expansion valve (52).
thergiipnexpherisisvancs (5 2)ns qrabrs i arelevfdheakersenst refagepantbowever, the

therefrom when :’lladed In emblodiments of the p{reﬁ]enéinventi%é
alu

fi & tem . dati I
reTe Vet e FSterence températiis (ray e il 14\ tetceireShoeg ion ©

the i phestROaR O SEMIaL0R, ofvthe exRapsionvRie k) iWRaKBY, dViRMrigerant

in the case where there is leakage of refrigerant due to degradation of the
due dplagsidaticalve (B2 s iprnpiossiiale ed Yotaintims seibvhirtatidicofinihe tiwerination of
melting operation. at the reference temperature (T3) corresponding to that
the G R AR ARSI RO LB LS HeFe O Teatagt valve
degRlitRisigerapt sy dearadatian efdbeaxRansinnvalug a2y fisReSsilue to
to accurately determine termination of the ice melting operation. This
degthdreforeliakestpossidé/ to(FRevens thessddarteltiogrepér atéoerfrom termination
being unnecessarily executed while also preventing_ some ice from

of the JE% MM B rREREd o 27 S MaBIEBn ME R T InRgRivBLE iF SRt omeling
opetifoRresGRt iﬂééﬁgtiﬁﬁn%%‘ééké?% a&e%%tégaamfethas%egﬁ%%%fﬁﬁ@g%@yi% from

ice adhering to the utilization-side heat exchanger (53) Is deri m a
remdifferemcediesveen the value of measurement taken by the temperature
measurement means (54) and the value of measurement taken by the

[OOZr%Om In addition, it is configured in embodiments of the present invention such that an
estimate of the degree of meltability of ice adhering to the utilization-side heat exchanger
(53) is derived from a difference between the value of measurement taken by the
temperature measurement means (54) and the value of measurement taken by the room
femperature measurement means (56). Therefore, based on the measured value difference,
the control means (81) sets the reference time (13) to a value corresponding to the
estimated degree of meltability. In the past, the ice melting operation has been brought to a
halt according to the fixed reference time (t3), regardless of the degree of meltability of the
adhered ice. In embodiments of the present invention, however, the reference time (t3) is
set to a value corresponding to the degree of meltability of the adhered ice, because the
time required for melting of the adhered ice varies depending on the degree of meltability
of the adhered ice. This therefore makes it possible to more accurately determine

termination of the ice melting operation.



temperature measurement means (56). Therefore, based on the
measured value difference, the control means (81) sets the reference
time (t3) to a value corresponding to e estimated degree of meltability.
In the past, the ice melting operation has been brought to a halt according
to the fixed reference time (t3), regardless of the degree of meltability of

(001 adheredisay N emkedineas Ot RIEReRt IVERYB.HRWANGEi AhSuch that

reference time (t3) is set to a value corresponding to the degree of
the mékabiliagofrhértidheried ftasherabsevtise timealequifeddounsitingtefthdy the
adhered ice varies depending on the degree of meltability of the adhered

(eMPCLARR AR UIIRE ThAREE T bsie tBemiBicatb RaasKy JResinfRen by the room
emferRination.of thedce meltingseperation tant028] Afditienatyndt ifhount of heat

configured in embodiments of the present invention such that the value of
exclacguethbitatieancfidififd rencelschetlieeivthddedivet eknhaager €58gahthkerndyering to
the temperature measurement means (54) and the value of measurement

the pREIRPRETOSH RERBRRATURSnEMIRemERtinR A RSB e ViREnBerRiation. 1s
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ization-side heat exc anger (5 ering to the utilization-si

estinertiefohangen(dbahdising exbctiorafihelicenigiting operationslisdused This
to determine termination of the ice melting operation. The amount of heat

therglpsp JRgEcseBtinvasdlarivh e sHa ke UiNHatisnaggBwdiras jaligs eheiber or not a

damount af melteg i%e. Tpis thereforﬁ akgsi o:%sgble to estim tF,{rom
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the accumulation value, whether or not'a predetermined amount of ice

detchasmberomelipgh \Wwhereblcd hegamespassibie taRceurely EeteridifRrured in
termination of the ice melting operation. In addition, it is configured in
embedibsaimentbopitrerprasentimyevtioheuchanan beandn Werabewirelenkage of

e T T B L B e o

medQMARIAIR BeBSUIBMaBLMeans (5 AnFihe valne.af Wﬁ?sﬁﬁ%”k%@t value of

taken by the room temperature measurement means (56) will not be
meainpedad takbistih dre fometmmpatesithagroblenerssoaiat &b with thet be impeded.
t the air conditioner fails to return to jts

. cgnventional technology t _
Thl%%ﬁ”fgf")% mgng&grgmw ﬁﬁntﬁgsﬂgéall‘ﬁgmﬁal gbeepgﬁgﬁntmnal technology that the

air conditioner fails to return to its normal cooling operation from the ice melting operation
due to refrigerant leakage in the expansion valve {52). Consequently, it becomes possible
to prevent the ice melting operation from being unnecessarily executed while also

preventing some ice from remaining unmelted.

[0029}  In addition, it is configured in embodiments of the present invention such that an
estimate of the degree of meltability of ice adhering to the utilization-side heat exchanger
(53) is derived from a difference between the value of measurement taken by the
temperature measurement means (54) and the value of measurement taken by the room
temperature measurement means (56). Therefore, based on the measured value difference,
the control means (81) sets the upper limit time (t4) to a value corresponding to the
estimated degree of meltability. The control means (81) determines termination of the ice

melting operation, not only from the condition that the value of measurement taken by the



due to refrigerant leakage in the expansion valve (52). Consequently, it
becomes possible to prevent the ice melting operation from being
unnecessarily executed while also p éventing some ice from remaining
unmelted. [0029] In addition, it is configured in embodiments of the
present invention such that an estimate of the degree of meltability of ice
tempdheriohiadhe MilizationSi9e) Reati fxehangehdp3)uderivachifom e reference
difference between the value of measurement taken by the temperature
tempasdsur €ifedbnband{&4randthédiueabionfieas ubemppitrtikentbyelie) which is
room temperature meaSLgeme_nt means (56). Therefgre, based on t

ot h :
set 8 A A VERCRPBIHBECLS THSRHRR OF RIEB AG ST RS b e makes
posdifie il aalssorasnanding i he.sHimaled deaine gimeltabilty.

The control means (81) determines termination of the ice "melting

operation, not only from the condition that the value of measurement
[0038ken]hyathigidh, teimpendipre diaasnubetierhmednisepAreontinuoiishysuch that an

remains equal to or above the reference temperature (T3) for the

estimsférehtie i tesy bt hrddl ol the e thfc ATANATCRS ke prghanger
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makes It possible to more accurately determine termination o eilce

tempagelting epesationef003&]dn @dglitian, tidsvetnfigaredan embadimentsefthe room
the present invention such that an estimate of the degree of meltability of

tempegaigRanRRs S thentimsaandANidd ragtaschaisdem (he s asurribaiusndifference,

the SIGISNSE DEtNEBN e Nlue o measiemNtaker bY e, IEmDSIalug v, i
measurement ans% ga e value of measurement taken by the

melfP2NdpieMparaluiemgasiemendneans {R)sttharelodegRasedARIMBIty. The

~ measured value difference, the control means (81) sets the operating
timairaguitsy fromnstsingo tehnimbvoedof eheaices depithdingperahiodagreevelimeeltability

corresponding to the estimated degree of meltability,. The. time_required
erg g RSP R LBLILE 106 CEH LS el SR OGRS 1 Lt a value
corrRBYRRHY (SharekdmamPadinents AdheRies et Y eilaR dNeORMRIN G tting

time (t5) 1s set to a value corresponding to the estimated degree of
makeseltatsiliybdf thenawherachice| wikttrsettingrmiakésnitgbabsilide toattioe operation.

accurately determine termination, of the ice melting operation. .
Addifionally, &ven 1f there is leakage of refrigerant from the expansion valve {(§2), this has
little effect on the setting of the operating time (5). Consequently, the problem associated
with the conventional technology that the air conditioner fails to return to its normal
cooling operation from the ice melting operation due to refrigerant leakage in the
expansion valve (52) ts avoided. This therefore makes it possible to prevent the ice

melting operation from being unnecessarily executed while also preventing some ice from

remaining unmeited.

[0031] In addition, it is configured in embodiments of the present invention such that the
control means (81) individually performs ice melting operation control on each of the
plural utilization-side heat exchangers (53) disposed in the refrigerant circuit (20), and that,
when the control means (81} decides execution of the ice melting operation on a certain

one of the plural utilization-side heat exchangers (53), only the certain one utilization-side



Additionally, even if there is leakage of refrigerant from the expansion
valve (52), this has little effect on the setting of the operating time (t5).
Consequently, the problem associatéd with the conventional technology
that the air conditioner fails to return to its normal cooling operation from
the ice melting operation due to refrigerant leakage in the expansion
hear@E:{2) 8y RldedcHs IDSRERe Maliee RRSSHIC 19 BIRYALIE Ehen when
melting operation from being unnecessarily executed while also
the preventing spengiice ¥ drnpemainiteg unmektedi] 031 nteddlition utiiszation-side
configured in embodiments_of the present invention such that the control
heatpgxghangsts) (RalvitlulIPPeibbinis RENTBNiAGTOpErtERP EBALAAEH @acH ginother
the pl ¢ _ e nosedin erant.
POt e e o e ) e (R i 1o
embthihicaimeltihg ppseationventacaiiaiimdone glthke plusalstitizatgiisiden-side heat
heat exchangers (53), only the certain one utilization-side 16 heat

exchapeRENGeY e isRaIBfeEEe I VIFlE e PRaNSHY 6p@tstion. In other words,

even when the ice melting operation is being executed in a certain one of
ization-si Qﬁ}@g (53), it is possible to perform a

B@ﬁ%&%ﬁ@g&ﬁﬁ%&%ﬂ uti |z§ation-side heat exchanger (53).

Accordingly, in the air conditioner (10) according to embodiments of the
[003ESEmt Hveniiphpiheiisdpasspaces in which the utilization-side heat

exchangers (53) are disposed respectively are properly cooled. BRIEF

DESCRIPTION OF THE DRAWINGS [0032] In the accompanying

drawihigsirFiguser sebemstiseriaicbigekndiag ramipandiiosonditionding to a first
ﬁcordin%c}%g first embodiment of the present invention; Figure 2 is a

a

é%fg ‘gP&?ﬁe}gﬁP&&H?ﬁg variation with time in the value of

measurement taken by a first temperature sensor (54) of the first

embogigent ang Fﬂ%ﬁﬁ‘:eﬁ tﬁa%ﬂﬁﬁ%tﬁ%&%ﬁﬂ%%ﬁ%ﬁ&%s%ﬂw@d@%wvalue of

with time in the value of measurement taken by a first temperature sensor
meafSdnodrd sdeory erfibkdemeatapirtheensor (54) of the first embodiment; and

embg

Figure 3 is a graphical diagram representing variation with time in the value of
measurement taken by a first temperature sensor (54) of a second embodiment of the

present invention.

REFERENCE NUMERALS IN THE DRAWINGS
[0033]

10: air conditioner

20: refrigerant circuit

41a: variable capacity compressor (compressor)

41b: fixed capacity compressor (compressor)



present invention. REFERENCE NUMERALS IN THE DRAWINGS [0033]
10: air conditioner 20: refrigerant circuit 41a: variable capacity
compressor (compressor) 41b: fixed tapacity compressor (compressor)
17 52: expansion valve 53: indoor heat exchanger (utilization-side heat
exchanger) 54: first temperature sensor (temperature detection means)
57 @ngggght%[\%erature sensor (room temperature measurement means)
81: ice melting operation control part (control means) 93: suction pressure
sensor (high-low pressure difference detection means) 97: discharge

53: préssubesensha(figaldiy pressute iiffesence gatection means) BEST
EMBODIMENT MODE FOR CARRYING OUT THE INVENTION [0034] In

the following, preferred embodiments of the present invention will be
>4 LA e e oI pETRREN BE Wrthiiaecomapanying drawings. FIRST
EMBODIMENT OF THE INVENTION [0035] A first embodiment of the

56: PISSE invention provides an air conditioner 1%)2. The air conditioner (10)
fs, con |%A§ééQ§§ 3 riﬁsﬁ)fti?i%rélaﬁn oh Hfgﬁg?%ﬁrl ?é?l‘lé‘ﬁ%%’?ﬁl a building or
the like, and performs temperature control in a plurality of indoor spaces of

81 Jenbuiging, JRORBA] BRI NG IR &gyl entaflag air conditioner (10) of the

first embodiment is provided with a single outdoor unit (11) and three

indoor units (12a, 12b, 12c). Note here that the number of indoor units
93: fuetjan peessiret sanpsodingintds theeynwhicfeisp boheeaiofomdiinstrative

purposes only, in other words, two or equal to or more than four indoor

nits .
97: é{scﬁaarge pressure sensor (high-low pressure difference detection means)
BEST EMBODIMENT MODE FOR CARRYING OUT THE INVENTION

[0034] In the following, preferred embodiments of the present invention will be

described in detail with reference to the accompanying drawings.
FIRST EMBODIMENT OF THE INVENTION

[0035] A first embodiment of the present invention provides an air conditioner (10).
The air conditioner (10) is configured as a multi-type air conditioner for installation in a
building or the like, and performs temperature control in a plurality of indoor spaces of the

butlding.

[0036]  Referring to Figure 1, the air conditioner (10) of the first embodiment is provided
with a single outdoor unit (11) and three indoor units (12a, 12b, 12¢). Note here that the
number of indoor units (12) in the first embodiment is three, which is, however, for
Hlustrative purposes only, in other words, two or equal to or more than four indoor units
(12) may be employed. The outdoor unit (11) is installed outside the building while on the
other hand the three indoor units (12a, 12b, 12¢) are installed respectively in different

indoor spaces.



(12) may be employed. The outdoor unit (11) is installed outside the
building while on the other hand the three indoor units (12a, 12b, 12c) are
installed respectively in different indodf spaces. 18 [0037] The outdoor
unit (11) has an outdoor circuit (40). Each indoor unit (12) is provided with
a respective indoor circuit (50). In the air conditioner (10), these circuits

[0€49, S50a1R0B.1a06) s canyeriediogrider Ry-refriggspntRiping IR IR (12) is

refrigerant circuit (20). The outdoor circuit (40) constitutes a heat
Pffsamdeww@ sispeitivEanfomdoondilGo) (BOheaistintesasesiBetvee circuits (40,

0utl ti r(]1 -side circuit. ?038] Each indoor circuit (50) is connected
S % ) FaF 2RI thi B 06 G cirdTiean) Piste Kpéemmeaielagermt circuit

(zoydqqa%Cd[ﬁ&go@a}aﬁlp?me&ﬁ&m{%@*ﬁ@a!'%’uqc%' '%%Eg nn a}%'ﬂ%dBor circuit

line (21) and through a gas-side interconnecting p| |ne

(5 uidoanuaita 48h-Onme: exnidi of ihe digeidrside interconnecting plpe line (21)
is connected to a liquid-side closing valve (25) of the outdoor circuit (40).
The other end of the liquid-side interconnecting pipe line (21) is branched

[0 lintd el iR aneroHs&Ihds wma@taﬁéénéarﬁ%bfctwwﬂahm@é@mm@@f cireuit
(401)h € 'IOB%) r églﬁ& go)eac peﬁg\c/)?l rcu? q]; t@% cte d%mu }1\/% %ﬁg.)ld -side

mterconne tlng pIp line IS connec a gas-siae € osmg

int@tthecaiidoopeiiadit4Phntherother epeksafithe ger-sitednigr %@mwm) to the
are

pipe li ine 22) is branched off into three branch pipe lines whi
outggpin 1 Jasesing ehids drhé-siddovetirouiest{BopirssheciRElys connected to

a h% UT_SD(%CQB) UNIT [OO %A% g]escr ?&Or_lacgr%\%% i#ﬂoo unit %&%J @Slg §13U1 doside

rovided WI e OU CIrCUIt

interasiatieieappnity mmmfﬁserﬂéiaaﬂe@ Mﬁ%&ﬁ%@@ﬂﬁﬁﬁ&lﬁr%‘%ﬁ&’rl(ﬂé@whmh are

an outdoor heat exchanger (43), and a four-way switching valve (51).

conpestedte ilﬁﬁﬁb@@aﬂ@d@ o demipdessoir¢aita) S th fotedbap@eityend of the gas-
5id S ressort 41b ar? rmetical scroll compressors and are of the

s0-calied figh-pre8surd® é%keé [ PP b 8 e atif CShR prakgof26) of the
out&é&ﬁki&%ﬂpmlﬁd With-elRREICal P AWERINEAUARB Y nterconnecting pipe line (22) is

branched off into three branch pipe lines which are connected to gas-side ends of the

indoor circuits (50), respectively.
OUTDOOR UNIT

[0039]  As described above, the outdoor unit (11) is provided with the outdoor circuit
(40). The outdoor circuit (40) includes a variable capacity compressor (41a), a fixed
capacity compressor (41b), an outdoor heat exchanger (43), and a four-way switching
valve (51). Both the variable capacity compressor (41a) and the fixed capacity compressor
(41b) are hermetical scroll compressors and are of the so-cailed high-pressure dome type.
The variable capacity compressor (41a) is supplied with electrical power through an
inverter. The variable capacity compressor (41) is made variable in capacity by varying
the output frequency of the inverter to thereby change the rotational speed of a compressor
motor, The variable capacity compressor (412) constitutes a main compressor. On the

other hand, the fixed capacity compressor (41b) is operated by a compressor motor whose



inverter. The variable capacity compressor (41) is made variable in

capacity by varying the output frequency of the inverter to thereby change

the rotational speed of a compressor {fotor. The variable capacity

compressor (41a) constitutes a main compressor. On the other hand, the

fixed capacity compressor (41b) is operated by a compressor motor

i p i nstant, in other words, téle capacity of the

o e e OB O e s
(41pipe (hé)asdaabbnnection with the variable capacity compressor (41.a)

and the fixed capacity compressor (41b). One end of the discharge pipe

(64) is connected to a first port of the four-way switching valve (51). The
[00dfcharde Brskares)nipe dhthés sie g rionher bnddhersdflorapatitd @ffapressor

into a,first discharge pipe (64a) and cond discharge pipe (64b). The _
(Mflll}s?nd‘?sg%a%gxgdpi% ?éiﬁ)ﬁén%%%ﬁse(gt Lctllitg)‘the Hl%é?ﬁlgr g tg%g?ﬁ??fﬁlége pipe (64) is

corﬂ@ﬂ@b"&ﬁ@ﬂ?&i%ﬁ%ﬂI@ﬁ@%@?-@f’r&-}ah@ﬂ%ﬁﬁg §§R@%ﬂi.8%a%maﬁgé%%?): (64) s,

is connected to the discharge side of the fixed capacity compressor (41b).

on [bosideThietangivie cap oty dormarebsdro@ liajanditie dixdthrgpaiity (64a) and a
co sor (41Db) ed, at their respective suction ends, to a

scog [ 5He S @RS, GAD onth 1S SCrHGRE e (e SARBEd i dhe discharge
sidSFoMmd ReHaBfdhe fakiwaysuichip 4‘1%"%@@15%0%%%@1@1%% (;%?%56413) is

on the side of the other end thereof, branched off into a first suction
conf@tyldndha dscbagsuction thpdiGdpphbieyficshguetian @ipe)(61a) is
connected to the suction side of the variable capacity compressor (41a)

d the second suction pipe (61b) is connected to the suction side of the
[00 d@&a‘é’i‘&%&?ﬁ%& FRRIBFSI0 AP 8 bita bR sapesiennger YRSy (41b)

[ | d t rass fi , an tityfes a
T e T B e B (BT e g or e
suc48)pipedhheistedniocat¢titd pascofdhsofout-iayswitehingnalR {5 (51). The
the other hand, the other end the outdoor heat exchanger (43) is
suchhREGdhbitnemdbicsidacfdssrigarane thapah ht?é’i‘t%ﬁ‘i’, £HE igtRdoBEst suction

ipe Bt A1 LS ReQuided with a0 outdnor faq % 10e gutdoor heat
PP e@cha}ngera(%) li% supplll)]é%ﬂvei{%hE ou doog%ﬁ§ tyst Cél%%f)dg%r(régﬁ)?ﬁff)(.)memd to the
suction side of the variable capacity compressor (41a) and the second suction pipe (61b) is

connected to the suction side of the fixed capacity compressor (41b).

[0042]  The outdoor heat exchanger (43) is a fin and tube heat exchanger of the cross fin
type, and constitutes a heat source-side heat exchanger. One end of the outdoor heat
exchanger (43) is connected to a third port of the four-way switching valve (51). On the
other hand, the other end the outdoor heat exchanger (43) is connected to the liquid-side
closing valve (25). In addition, the outdoor unit (11) is provided with an outdoor fan (48).

The outdoor heat exchanger (43) is supplied with outdoor air by the outdoor fan (48).

[0043]  As described above, the first to fourth ports of the four-way switching valve (51)
are connected, respectively, to the discharge pipe (64), the suction pipe (61), the outdoor
heat exchanger (43), and the gas-side closing valve (26). The four-way switching valve

(31) is switchable between a first state (represented by solid line in Figure 1) and a second



[0043] As described above, the first to fourth ports of the four-way
switching valve (51) are connected, respectively, to the discharge pipe
(64), the suction pipe (61), the outdoo£Cheat exchanger (43), and the
gas-side closing valve (26). The four-way switching valve (51) is
switchable between a first state (represented by solid line in Figure 1) and
resen brokenline in Figure,1)..\WWhen place

e e o Sy S e TP vy

switchingunibati@t peswekshtkefiist @mhiniitpoisreweall@s BevaanMifl ports as
second and fourth ports, while when placed in the second state it

wellstagnmesTihg sspominrhdon herosan el sirstendoletrthipotts asowed! state it
. en,the second.and third porsts.J]0044].1n the outdoor circuit (40),
estfbsl@f?égvﬁmd Co &?lcglon g weeg(%fle ﬁ[rsg%rh g%lrs%ﬁ%@e?‘f’sgreigﬁ Bﬁ)dveen the

the suction pipe IS provided witha suc

secthel digthargeqige (64) is provided with a discharge pressure sensor (97).
The suction pressure sensor (93) measures the pressure of low
pressure-side refrigerant flowing through the suction pipe (61). On the

[006tHer hamdithedidetrargsuprétdlrdsenstrioppmesbure pthe dréssitte ofuction
high pressure:side refrigerant flowing through the discharge pipe (64).

PreTRe i %%‘e’%ée%%e@rwgéﬁ? hE{b'i‘f_ EFIGIP Prelure PBrA Mg aiBi CyfcRe pressure

sen¥eRighiS pﬂ{éom%dfbm@sﬁ?é%%@m%)ci—!i&é%@e?zﬂs?%E%Qr@%@“_ls‘w pressure-side
difference between the value of measurement taken by the suction

refipgeseurd semsprliesichnthdhmatalueopengaguretrenhtakembyiing, the discharge
dischargg prﬁgsure sensor g97). That is, the suction pressure sensor (93)

TSR LSt C @enf)‘:r%ségﬁ?g Be RIS Rfgdtskr E’&%%‘Eﬁ‘%rtféd& Higfilgstgnt Howing
thr¥gsIHEC FUHRIENCE HetREHoN Teansaf e @&%@J&H%%ﬂt% go%h & wes of
value of measurement taken by the suction pressure sensor (93) and the
refrigduriof mpdsurdinknt takeorhydhie dischdripepressureiser®ofs(Aé)eated from a
ice melting operation control part (81) of a controller (80)

.Jjed to an )
dﬂf‘%&%&&%ﬁé&"f&bﬁl}? IO ORMGNFFIDoabRES dRs difbBi BRbhEcsevEciserser (93) and
the wﬁwto@%ﬁ\ﬂgqyéﬂ%@fsgw%?% 4L (13,0 R0, 0800" FHEAL suction

an expansion valve (52) and an indoor eat exc angerf )are
pressure sensor (93) and the discharge pressure sensor (97) together constitute a high-low
pressure difference detection means of the present invention. Both the value of
measurement taken by the suction pressure sensor {93) and the value of measurement taken

by the discharge pressure sensor (97) are fed to an ice melting operation control part (81)

of a controller (80) (described later).
INDOOR UNIT

[0045]  As described above, the indoor circuit (50) is provided in each indoor unit (12).
In each indoor circuit (50), an expansion valve (52) and an indoor heat exchanger (53) are
disposed in order from the liquid-side to the gas-side end thereof. The indoor heat
exchanger (53) is a fin and tube heat exchanger of the cross fin type and constitutes a
utilization-side heat exchanger. The expansion valve (52) is formed by an electronic
expansion valve. In addition, the indoor unit (12) is provided with an indoor fan (57). The

indoor heat exchanger (53) is supplied with room air by the indoor fan (57).



disposed in order from the liquid-side to the gas-side end thereof The
indoor heat exchanger (53) is a fin and tube heat exchanger of the cross
fin type and constitutes a utilization-stde heat exchanger. The expansion
valve (52) is formed by an electronic expansion valve. In addition, the
indoor unit (12) is provided with an indoor fan (57). The indoor heat
hanger {53).i | Har ~al I r fan (57)..21 [0046
e oo o (0 T berant e et 128 (S od g e
expexpansionl walvE2{52hantichinihdeohheat-exchargen@3)dspeavidad with 2 first
a first temperature sensor (54) for measuring the temperature of the
teOpREFRIBRaSEBipE (M. frha s lemnberiturecsdnso ooy cefisgtiras pipe line. The

B o AR LI e 00 e s o e presens

of
temperature sensor may ispose e indoor Neat ex¢ anger

inv€bBpior Thedhur inghietaropefatiig dherephdniagdiiannaeliassant RiRgchanger
line for connection between the indoor heat exchanger (53) and the

(S3ydersinsashings tihe ifraestratircuiiyBents plovidddiwith a sgtgagnt pipe line for

temperature sensor (55). Furthermore, the indoor. unit (12) i provided . . _
Ot 3“%8## ?emrhpéera%([llﬁ?%msg{%{ore {ggﬂ(%?rn{éggLfﬁﬁgt%eét@ﬁbierm&gft@nmdom
circifid @80 SRAGRIRAMMIGH NG {BEQRT 1RELZ)IR InstaliedsSHher 9@ Brmore, the indoor

_temperature sensor (56) constitutes a room temperature detection means
uniigfithe ppegede ihvethtiornoTh evaleretofe sreasulEMdt takembydhiesfieshperature of

temperature.sensor (54), the value of measurement taken by the second
an ‘{’eﬁﬁfeﬁgﬁﬁfelge‘ﬁgﬁ (gs% ! g?&w\}amfé of tREESISHemERt tAREN EjpRREALTE sensor

56y @omtite all fed to.the.i i Ao
( )Lontrél pfgﬁg(g%%g?ﬁ?g%ﬁgﬁﬁé%%%ﬁ {g‘gi@?@g&%%ﬂ%%%ﬂ Fhe value of

meaDOMFIB LHRAT IO O ST N BONTR@hid RO 4 Thiecaif aonditioment taken by
the %10) of the first embodiment includes the controller (80) for controlling

BRT é%ﬂ?&%ﬁ%&?@&ié?%bﬁ%&‘?q?%‘dﬁﬁfna{%}}%?ﬁb@kﬁﬁb by the room
temBEQER QbA@l 8?%?&”&4}%&‘?0%&?&%‘%e‘fﬁﬁ’gerégé)ad&{o %%e’%?e%?)?jé%sa(‘hé% of the

operating condition of the air conditioner (10). The contr
conticel enéRNg daperdkidriacantrol part (81) for performing control operations
relating to the after-mentioned ice melting operation. The

CONFIGURATION OF THE CONTROLLER

(0047} The air conditioner (10) of the first embodiment includes the controller (80) for
controlling both the compressors (41a, 41b) and for adjusting, for example, the degree of
valve opening of the expansion valve (52), in response to an operating condition of the air
conditioner (10). The controller (86) has the ice melting operation control part (81) for
performing control operations relating to the after-mentioned ice melting operation. The
ice melting operation control part (81) constitutes a control means of the present invention.
The ice melting operation control part (81) determines start or termination of the ice
melting operation, with respect to each of the indoor heat exchangers (53). Details of the

operation of the controller (80) will be described later.

10048] Although the air conditioner (10) of the first embodiment is configured as a

multi-type air conditioner in which a plurality of indoor units (12, ...) are provided with



ice melting operation control part (81) constitutes a control means of the
present invention. The ice melting operation control part (81) determines
start or termination of the ice melting ¥peration, with respect to each of
the indoor heat exchangers (53). Details of the operation of the controller
(80) will be described later. [0048] Although the air conditioner (10) of the

first embodiment is,configur S ulti-type air conditioner in whi
e o TR ST (15 T B S ek 05 L1 the firs
emBUEIRR Rk bt) cABrRRtivElYnthR adheanditipnenickO) efte fii&loor unit (11) and
embodiment may be configured as an air conditioner having a single
a sioglddedamiv(dtlflahd a single indoor unit (12). RUNNING OPERATION
[0049] The air conditioner (10) performs a cooling operation and a heating

i [tion.to these operations, the air conditioner (10) is
RUZ@&%@&?QQ%@%?E%M ice melting operation during the cooling
oper_ation if requir_ed. COQLING OPERAT_ION [0050_] In the first place, the
[00999'ing APSHALQMIS FRS ¢TRESsE- DS QQQHHQgOQ%ﬁ%ﬂ’atll?@aff?éérﬁ\ﬁ?}ﬁperaﬁon. In

switching valve (23) is placed in the first state (represented by solid line in
addiigured tarsd theeaiialb)etivapacity odinpressdo ) 4t a)anig thalfixegerform an ice

capacity compressor. (41b) are operated. The degree of valve opening of
meline oREIAUBHhAITE fEesa 185&?%8&@?%’(‘1@)%5 individually controlled

depending on the cooling load of each indoor space to thereby set the

Cd@ﬂﬁf@@}?i’mﬁ@ﬁ In addition, the volume of air is also controlled

individually in each indoor unit (12). [0051] Refrigerant discharged out of
the variable capacity compressor (41a) and the fixed capacity

[00s0Mprestier il bl ftewbdhaigh thedischasge pipe(G4and dbenrhtpdghion, the
the four-way switching valve (51) into the outdoor heat exchanger (43). In

foupruayuiitibiRgarExeHAAYdP @IsyethérdhagBrantgived upaieneto BUtIdish line in
FigRlL dagdq% de e r@{ri erant n? ed in the putdoor heat
1gexc%r<jinger 3)#63&\%26;% arc):é1 SCS% : }8%%98% Ff]\’gas) Sl {He Ixeg capam%f Compressor
(41b) are operated. The degree of valve opening of the expansion valve (52) of each
indoor unit (12) is individually controlled depending on the cooling load of each indoor

space to thereby set the flow rate of refrigerant. In addition, the volume of air is also

controlled individually in each indoor unit (12).

[0051] Refrigerant discharged out of the variable capacity compressor (41a) and the
fixed capacity compressor (41b) flows through the discharge pipe (64) and then through
the four-way switching valve (51) into the outdoor heat exchanger (43). In the outdoor
heat exchanger (43),.the refrigerant gives up heat to outdoor air and is condensed. The
refrigerant condensed in the outdoor heat exchanger (43) flows and passes through the

liquid-side interconnecting pipe line (21) and is distributed to each indoor circuit (50},

[0052] Refrigerant having flowed into the indoor circuit (50) is reduced in pressure
during passage through the expansion valve (52) and then introduced into the indoor heat
exchanger (53). In the indoor heat exchanger (53), the refrigerant extracts heat from

mdoor air and is evaporated. Indoor air cooled in the indoor heat exchanger (53) is



liquid-side interconnecting pipe line (21) and is distributed to each indoor

circuit (50). [0052] Refrigerant having flowed into the indoor circuit (50) is

reduced in pressure during passage #htough the expansion valve (52)

and then introduced into the indoor heat exchanger (53). In the indoor

heat exchanger (53), the refrigerant extracts heat from indoor air and is

orated. Indoor ajr cogled in the indoor exchanger (53) is 23

R B A S S RS SRR R o9 ows
threxghangefo3iflawsrdhiosghtheigasisiderneraannectiogipipe-liogi(2dh). The

into the outdoor circuit (40). The refrigerant having flowed into the outdoor

refidgeigidoying ditevgsasadbetiorsdabr thectotif4Maip. selitchingsagivdr@Lh the four-
drawn through th ction pipe (61) into the.variable acity . compressor .

RR A iy Sy A e A ey RS

corte R APIG \CARPEIL TERANBESSSRY %@r%ﬁ?@lﬁ%?%ﬁ@??ﬁé@éram drawn into the

compressor (41b) is again compressed and then discharged to the
vargistchasgecpipec(da)iasieA TS ORERATION [0a58]ISubisepussity (#1&) is again
heating operation is descrjbed. In the heating operation, the four-way
con Wﬁﬁ?ﬁﬂﬁg&%@éﬁ@ﬁ KU tHecharesiididirepresented by broken

line in Figure 1) and the variable capacity compressor (41a) and the fixed

HESRPEGHY SPRIEPFON (41b) are operated. The degree of valve opening of
the expansion valve (52) of each indoor unit (12) is individually controlled

depending on the heating load of each indoor space to thereby set the
[00fidlv rattublagirgeyariic lheadditiopetiteudludeecoibalt.islalge kentrgllegeration, the
individually in each indoor unit (12). [0054] Refrigerant discharged out of

fourry Al iBg pLENy Comiralassr (A Aot ske reasaiid by broken line in
: ' ipe (6 hrough
F:g&%ni rgﬁ’@%é%)a%@%%&%%ﬁ%@%gﬁg@rﬁﬁ%%a t(: ﬁ)cetcb%g t.a(*,rl%}J %ompressor

the four-way switching e gas-side
(41intereonmeatidg pipe likgE22h Thee, sheneligerart ispiskibutesdo esmhof each
indoor circuit (50). The refrigerant having flowed into the indoor circuit

indqgpprétinirbtiifcid ine i inerser ebtlexersingen($3) heptive ineibef Isae indoor
Spac%ggpdza%gé§sgét {HS %ﬁ)f&g%t{%néig!{\é Slg%?&ﬂ? atlgoéﬁgf%%%? h%n\goiﬁme of air is also

controlled individually in each indoor unit (12).

{00547 Refrigerant discharged out of the variable capacity compressor (41a) and the
fixed capacity compressor (41b) passes through the discharge pipe (64), then through the
four-way switching valve (51), and then through the gas-side interconnecting pipe line (22).
Then, the refrigerant is distributed to each indoor circuit (50). The refrigerant having
flowed into the indoor circuit (50) is introduced into the indoor heat exchanger (53). In the
indoor heat exchanger (53), the refrigerant gives up heat to indoor air and is condensed.

Indoor air heated in the indoor heat exchanger (53) is supplied into the room.

[0055]  The refrigerant condensed in the indoor heat exchanger (53) flows through the
expansion valve (52) and then through the liquid-side interconnecting pipe line (21) into
the outdoor heat exchanger (43). In the outdoor heat exchanger (43), the refrigerant

extracts heat from outdoor air and is evaporated. The refrigerant evaporated in the outdoor



Indoor air heated in the indoor heat exchanger (53) is supplied into the

room. [0055] The refrigerant condensed in the indoor heat exchanger (53)

flows through the expansion valve (5%7’ and then through the liquid-side

interconnecting pipe line (21) into the outdoor heat exchanger (43). In the

outdoor heat exchanger (43), the refrigerant extracts heat from outdoor
heﬁ'éﬂﬂ‘;‘gdﬁe@é@ ratee ARGIERMTASIANL SYARQRAEH, _mgeoﬁgﬂoé?{dztﬁeﬂ?@ough the

exchanger (43) passes through the four-way switching valve (51) and then
sudhiwoyghetlte! suedian dipenGitp ahd isudsaivreinte iheosaigblacca@aaihynd the fixed

compressor (41a) and the fixed  capacity compressor (41b). The

CAUHIY SPIRREPANH ) thé Rarrdbrs Bah SERY e dipriss brighia apr iecompressor
] ' is Qg h .
o P R SRR SR g ischanaec o

the[BB3bI-As plyentéaned above, during the cooling operation, an ice melting
operation is carried out if required. For the case of the multi-type air
conditioner (10), there are many cases where each indoor unit (12) has a

TCEiE- NGRSO FISM the other, when each indoor unit (12) is

performing a respective cooling operation. This gives rise to the

sibiljty that there accurs an.excessive drop in evaporative temperature . .
00 e iloB HESE XCAga (55) 01 & Eatta B B & iAioBI s {17 on i

cartii@tdasasqnatar qeling iead osarasiltystain walsradberng, ke are many

certain one indoor heat exchanger (53) may turn to ice. When such drain
caspyatdiers frate mttpigelmh (B dvettindi 8 pardtiocrafognisidrigotheliceotger, when each

o BT ol el e nage oy e

dperatio

posigIay epnditigresddQ) theice smeltingoRgratignisexeeuiphlader eadhOfndoor

the indoor heat exchangers (53) of the indoor units (12). As described
heapprphangon(fd)) off thecideimeiting bperaiion usipe(idimed hns thened ereltitigg load.

operation control part (81) of the controller (80). In the ice melting
A B O EbR (8, R 6B hETEAT MR SSrEBRGB(53) may tur to

ice. POVTRIMRAH A SAWNRLNEHBAOPs ice, an ice melting operation for melting the ice is

started.

[0057] In the following, description will be made regarding the operation of the air
conditioner (10) during the ice melting operation. In the air conditioner (10), the ice
melting operation is executable for each of the indoor heat exchangers (53) of the indoor
units (12). As described above, control of the ice melting operation is performed by the ice
melting operation control part (81) of the controller (80). In the ice melting operation
control part (81), control of the ice melting operation is performed for each of the indoor
heat exchangers (53). In other words, even when an ice melling operation is being
executed in the mndoor heat exchanger (53) of a certain one of the indoor units (12), a
cooling operation can be performed by the indoor heat exchanger (53) of another indoor
unit (12), regardless of the ice melting operation. Of course, three are cases where ice

melting operations are performed at the same time in a plurality of indoor units (12, ...).



heat exchangers (53). In other words, even when an ice melting operation

is being executed in the indoor heat exchanger (53) of a certain one of

the indoor units (12), a cooling oper@@on can be performed by the indoor

heat exchanger (53) of another indoor unit (12), regardless of the ice

melting operation. Of course, three are cases where ice melting
[oogReratiepadrapadormadal he SAmedmedn AR ALIRAON HAliSof dhe ice

(12, ...). 25 [0058] When the ice melting operation control part (81)
meldetespingsistaithofdhedceo medingndpésatinnavitkciespect foracatalif the indoor

indoor heat exchanger (for example, the indoor heat exchanger (5363), it

heaiseRe e Exdiansion veveGoaIRY HifSISthéeiaghragiisr the flow rate of
refrgefﬂx%?rﬁ’ﬂ%@ﬁ%%é?%%%%c@%ﬁ&%a @fgn(%%g)clﬂ)ggg Sﬁggeqr?ﬁggs{%ﬁ% Be indoor

ate, the indoor fan Iven in succession to thé coo g

fan QPRIpHONaROSRAUCHTIYuibEsiteh MEIHRGaNRIAtR IS RXECUIBEkaneifR;, the ice
adhering to the indoor heat exchanger (53a) is melted by room air fed
meltingrepstetinn the sdusdfand (B afjousoiotitandneribeatrrithinepei@imris melted
b rgorrglt%o}t%adr%mé% c%etgr ines ter 'na(lég}r:;l of the ice melting operation, it
y p?aceé e efﬁaﬁsci)or?/ véfvlé](zg%ra o the %jpen state, with the indoor fan
(57a) remaining driven. This allows refrigerant to flow into the indoor heat

po®changes, (hdarand IR RPeIAEON IS rq8Y BRERATIONSE of
[ Sf;I;»I}-IE ICE I\I/I}ELTING O@E%A ION CONTR(SJL P%Rg}![%ggm]l In the1 : of the

ice ifliondrapedasuriptipheeel the enpasieyerbingXhe apératiparoftite egh the indoor
Iting operatign contrg| part (81) of the cantraller (80). As described )
fan [RS8} GRRTE SRt DHBPAOR GBS DA A b Rt e e
(539RBMAHER SOl AR SR INdagr eat exchanger (53). In the following, ice
melting operation control with respect to a certain one of the three indoor
heat exchangers (53a, 53b, 53c), e.g., the indoor heat exchanger (53a),
OPERIAAE QNSOTHEH ARG SUNEESSOYIGHOR RoliHoN e NERGHLIAGRT

operation control part (81) performs ice melting operation control on the
other indoor heat exchangers (53b, 53c) in the same way as performed

(0068} the ihdBo AT Bl HIGRP (53aY et Pem cecar fhas dhsr ARAEE Qtapt the ice
meltﬁ@%l&méﬂ%&u&'@ %WQH”&QHS"@&R%%PI(%)‘ As described above, the ice

melting operation control part (81) performs ice melting operation control on each indoor
heat exchanger (53). In the following, ice melting operation control with respect to a
certain one of the three indoor heat exchangers (53a, 53b, 53c), e.g., the indoor heat
exchanger (53a), will be described. Although description is omitted, the ice melting
operation control part (81) performs ice melting operation control on the other indoor heat

exchangers (53b, 53¢) in the same way as performed on the indoor heat exchanger {53a).

[0061] Once a predetermined start condition is met, the ice melting operation control
part (81) provides control so that an ice melting operation is started. On the other hand,
once a predetermined termination condition is met, the ice melting operation control part
(81) provides control so that the ice melting operation is terminated. In the first place,
description will be made regarding the operation of the ice melting operation control part

(81) until the time when the ice melting operation is started. Figure 2 is a graphical



part (81) provides control so that an ice melting operation is started. On

the other hand, once a predetermined termination condition is met, the

ice melting operation control part (81¥®rovides control so that the ice

melting operation is terminated. In the first place, description will be made

regarding the operation of the ice melting operation control part (81) until
dia gntl' %&%‘ﬁﬁgev&?aﬁﬁlt@ghogggq Mg %&%&g %f'?r'%%grz o] %ﬁ&? I althe first

6 diagram representing variation with time in the value o Measurement

tenfpkennuby thastirsiStanpenature sensarieda) tesnibediierenvnen aaeling an ice

operation is shifted to an ice melting operation up to the time when the ice
mel{afi AgEHETALEh iethhditerthdendlingcopertin overstitorsne to the cooling

temperature of a refrigerant pipe line.provided with the first temperatur
o AR Lo B L R R 5 p SRR e v

tendBaln- eenvihepapffigrianipassagediopsiamut aff comniately Ry Macage (52a)
the expansion valve (52a) in the closed state) is represented by solid line

(i-ein Wigureefigriioutives s fperiatave off damprietiiyiry thiedoe ieltingansion valve
operation, [0062] As described above, in the air conditioner (10), there
2 A S SO RO LA S Ko BT SRS T Gl agperetue

varRxehangsl(ara:otibeil ML (12a) having a smaller cooling load
when each indoor unit (12) is being in a respective cooling mode of

operation. In this case, if the cooling operation is continued, the value of
[0063d asuredvent brakepoby. tnelfir st termpdiatere 5en soerSday hraduatiyetalie drop in
as indicated by solid line in Figure 2 during the_cooling operation. [0063] If

SVAROTAIRR PP HEREE LA RS frishirsesempal e daAeer W) paldaving
a sRRIRWCBJIFSE $taH delerTILRton e RReEY R Pdhihg icr meling d&?(ﬁ{ﬂlg%ode of

control part (81) starts performing accumulation of time periods during
opemhioh the dakuexst, ifehswertientdpkendy iheditghtet) pheatdtecsseNa@fasurement
a) falls below the first start determination temperature (Tl). In addition,

(5 . . v
ekqp(RE uBTSF IFRSTTEHeR e 1) Rl etRiberitingiseindoby 5wl line in
Figﬂ%@%@ﬁ%ﬁ Eﬂ&%ﬁﬁg@é&%ﬂ%h‘? fall below a second start determination

ice me

temperature (T2), th ting operation control part (81) starts

[0063] If the value of measurement taken by the first temperature sensor (54a) falls
below a first start determination temperature (T1), the ice melting operation control part
(81) starts performing accumulation of time periods during which the value of
measurement taken by the first temperature sensor (54a) falls below the first start
determination temperature (T1). In addition, if the value of measurement taken by the first
temperature sensor (54a) decreases to a further extent to fall below a second start
determination temperature (T2), the ice melting operation control part (81) starts
performing accumulation of time periods during which the value of measurement taken by
the first temperature sensor (54a) falls below the second start determination temperature

(T2).

10064] If either (a) a first condition (under which the value of accumulation of time
periods during which the value of measurement taken by the first temperature sensor (54a)

falls below the first start determination temperature (T1) reaches a first start determination



performing accumulation of time periods during which the value of
measurement taken by the first temperature sensor (54a) falls below the
second start determination temperatu?e7 (T2). [0064] If either (a) a first
condition (under which the value of accumulation of time periods during
which the value of measurement taken by the first temperature sensor

ti:r(éf'ﬂ)) @'&PE'@&_’oﬂl&%&ﬁiiﬁ%ﬂﬁ%&@f %m i%‘et@m&e é?téjcrc T&}a;(%eg: h? ffe periods
first start determination 27 time (tl')) or (h) a second condition (under

dusiriichlthed vadueabfeacCuraaattoneaf tikenperios fdutringpiriabrtheMabuqofa) falls
measurement taken by the first temperature sensor (54a) falls below the

beloRt BiP SRARCCRAE: A BRI HEYh HEPRAIABILT £ 7o detidis pisissond Safdetermination
: inAti i . IS met, the ice meltin ration control part (81).
L Rl el b

ca06h] iS¢bstauenpydesadptian will be made regarding the operation of
the ice melting operation control part (81) up to the time when the ice

melting operation is terminated. Once the ice melting operation control
[0G8adt (S1yrsemanitiedesciiptomeiltbamedtdngegpdiagio: ipsiaties tifghe ice melting

expansion valve in the closed state and provides control to cause |
o RN 1T B aaEn SR one eoemign = teminaed.
Oneperalioe. 10866k ThE:ia8 sneling-aPgrtieR1soaLelRAIL(& 1S GORHOUR e ting

such that, if the value of measurement taken by the first temperature
opesgiieidr {Sdayasontirrgasiioemalives (Gganftotor dbevesthe reférpricades control to

temperature (T3)_for the reference time (t3), it causes the ice meltin
Ca“%%qe]% IS5 ﬁé‘ {83?%& AQESH Ak T FETBr B TET RSB e (92 hapation.

reference time (t3) will be described hereinafter. [0067] Even if the

[008EPansiRn MAMEEREoisPiaeRE ke %m%ﬁ%%QB%&o{h%?ﬁqhe vatue of

that the valve element is in close con e seat, in other
meagoreisetihdreearbictiseSrahenpaaftige sanidloif4an d passagelgasnniins equal to or
completely be cut off. In addition, there may be the possibility that the

Ao e PR PART T M R ihige e e lratalirfud 1 iscategtahiatioh melting
opei(’é%%;im%el RERgGYeNt ?ﬁé?gf&%@@tl&%@rgﬁxxfEOﬁBtJﬁgng)%Hg?ngr%ﬁ/c%l Yine (t3) will

be described hereinafter.

[0067]  Even if the expansion valve (52) is placed in the closed state, this does not mean
that the valve element is in close contact with the valve seat, in other words, there are cases
where refrigerant flow and passage cannot completely be cut off. In addition, there may be
the possibility that the amount of refrigerant leakage increases gradually due to its
degradation with time. In the event of refrigerant leakage from the expansion valve (52a),
this will cause the refrigerant pipe line provided with the first temperature sensor (54a) to
be cooled by refrigerant which has passed through the expansion valve (52a). As a result,
as indicated by broken line in Figure 2, the value of measurement taken by the first
temperature sensor (54a) does not increase to the same degree as when no refrigerant
leakage occurs. As a result, the value of measurement taken by the first temperature sensor
(54a) will not increase up to a threshold temperature which is used to determine

termination of the ice melting operation, and there is the possibility that, even though



this will cause the refrigerant pipe line provided with the first temperature

sensor (54a) to be cooled by refrigerant which has passed through the

expansion valve (52a). As a result, aéfindicated by broken line in Figure

2, the value of measurement taken by the first temperature sensor (54a)

does not increase to the same degree as when no refrigerant leakage
adiREEHR e AHEeR e 1RE, YRR OfNGAS WSTRIARELPY ARG IS,  Accordingly, in

temperature sensor (54a) will not increase up to a threshold temperature
thewlichrigl isg dbtedeterminerdenpamaBdn of the: icarmeltingwperétin, thadreference

there is the_possibility that, even though 28 adhered ice has been melted, .
tmtﬁ%f%\ér?n@ﬁi& Pl afioR WAICEE CINRHIRE CABE SRR fifc HeHea iRy In the
ex PRSI GRTIIGhPrH B 108 S CRIIAUEAN DS SIeTeNGErectea wing o

temperature (T3) Is set to a value corresponding to the degree of
correftigaranfulcakage imdher expendiaracadielpZ)ddfhemtbisheettpiastncealve (32).

temperature (T3) is corrected using a correction value corresponding to
Its fstadegredsrabytay P BeHBEXpansion valve (52). Its details are

described in the following. [0068] Once an ice melting operation is started,

ice melting operation control.part (81) sets the reference temperatur

oo B S e S L AR i por

(81MeastepantiokemPethesygion Messtsecsensdy, (R3rand theMatue:ehbetween
measurement taken by the discharge pressure sensor (97), the ice
the nyaluppbperatisaresrtiokqra RSy eatiiep diatrasstiediff8Ponwed the value of

between.t Em astg(rie(gsv%lues by the pressur .ae sSors (I%Slt(%?'g incre{ases

e SRR S g Ane IakADS T e GxpArIOn VAV fgjperation Conteol

pariN@EAsasntNEs ahy: Salting herirencesemPaIAtuR (I3 O MIOWS) the pressure
temperature. For example, if the difference between the measured values

senpythd préS3unesensotbq9snom)tisfagfiagtont ddeed DomPhaderbeision valve

.5 MPa, the reference temperature Ts%ﬁis set to mperature of X1
(52 S o RO e LU TSGR ST ERb Gt 1 el G e For
exanpiMRaRUERelen:2 0 MR8, the fefeenceiamReratyeE3hie $eh18:8 (93, 97) is
temperature of X2 degrees Centigrade. If the measured value difference
equig égjvaldoove AdbMWP2. 0V Pepwhé. feiérente terfiperaturen(f3dtisrsdlit @ set to a
temperature of X3 degrees Centigrade. In this i i
temperature of X1 degrees Centigrade” If the measured value difference is equal to or
above 1.5 MPa but below 2.0 MPa, the reference temperature (T3) 1s set to a temperature
of X2 degrees Centigrade. If the measured value difference is equal to or above 2.0 MPa,
the reference temperature (T3) 1s set to a temperature of X3 degrees Centigrade. In this

case, X1 > X2 > X3,

[0069]  In addition to the above, based on a difference between the value of measurement
taken by the first temperature sensor (54a) and the value of measurement taken by the
room temperature sensor (S6a) during suspension of the cooling operation, the ice melting
operation control part (81) decides a correction value. This measured value difference is
prestored in the ice melting operation control part (81). Then, the reference temperature
(T3) set based on the difference between the measured values by the pressure sensors (93,

97) is subtracted from the correction value to thereby correct the reference temperature



case, XI > X2 > X3. [0069] In addition to the above, based on a difference
between the value of measurement taken by the first temperature sensor
(54a) and the value of measurement tdRen by the room temperature
sensor (56a) during suspension of the cooling operation, the ice melting
operation control part (81) decides a correction value. This measured
lugydifferepce s pr in the.ice melti eration rol part (8
o el e o R SR SRR BT B Sleerence

betvetwesi theasneabuREVBIUS RYHE NIeSSHISSE(SASAGD, 1R dSes the degree of
subtracted from the correction value to thereby correct the reference

degsfipiéraroletho FRBYSTHe Yeby Etdny biseration ewhtrolspiie (B1jestimatese © a
gre%ltj&h yﬁﬁ‘}eas t‘rh(%' déggx%%s iéjgavgegf%f%?gng?ae gg%%%get ue%gé?gggﬂ 6’[81E8?S by the

temperature sensors increasesthe

tentiperexPaReifn:vYaea(Fa) IRCHRANGS, (RRELPELS S GRHBCURRINAIIEIR Rion of the

reater value. For example, if the difference between the measure

COQ)EIgesnsyAtin. ténpistamedtiogn sorsathara c66apIsaelof# 1) Ocdégrees such that the
ex %gsr}g%rad? dur'g#grl Sltjtls en'g(i?on of the cooFlin operation, the ice melting

Bhera iohentrd Ha t&ﬁ) LRSS s J0H HEF MRS B dosisRigRvEdE9afo be a
tenlifiiadigtegorpieg.arddeciipsdhe cargeioniaiug QN a:/emp Ealtyrequil 10 or

Y1 degrees Centigrade. If the measured value difference Is equal to or
abaagole decdenyréesieniigtadeblivbdlbvddGadegientd Ceatjgiadeothetion value is
n value is decided to be a temperature of Y2 degrees

i
deciEfiigrina RS HHEASrSd JSRIE ERERTR dctharms ouassbyelusdifference i
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value is decided to be a temperature of Y3 degrees Centigra i this
valgasedd3iedya be M1enipoEd}ndh¥ icécmetinGeaperationisaptsdaparty(81)y2 > Y1.

the reference temperature (T3) corrected is used as a threshold for
[Ooggterminirl}g termination of the ice melting operation. Referring to Figure

U there! Bl S A HsgePBRGE RBnTBBALIRETETE)) Hrurafresarsngaperature (T3)
corfETREIAIR) (33210 15T S%t@’m‘;h [EREESEMB G ISISIRNCe e i
temperature corresponding to t ercégén§/h%r§glﬂz}§0élsﬁmgeeéf fhcliie operation.
Refeefiigetariipakapetheeuisdniioe e xpaosionsabin (&2a-and 1be laderOfcference
which represents a reference temperature corresponding to the case
temperature (T3-2) the former of which represents a reference temperature corresponding
to the case where it is estimated that little refrigerant leakage occurs in the expansion valve
(52a) and the latter of which represents a reference temperature corresponding to the case
where it is estimated that some degree of refrigerant leakage occurs in the expansion valve

(522).

[0071] Subsequently, the ice melting operation control part (81) sets a reference time
(t3) for determining termination of the ice melting operation. More specifically, based on a
difference between the value of measurement taken by the first temperature sensor (54a)
and the value of measurement taken by the room temperature sensor (56a) immediately
before the time when the ice melting operation is about to start, the ice melting operation
control part (81) sets the reference time (t3). As these measured values by the first

temperature sensor (54a) and the room temperature sensor (56a), measured values after



where it is estimated that some degree of refrigerant leakage occurs in the

expansion valve (52a). [0071] Subsequently, the ice melting operation

control part (81) sets a reference time3Qt3) for determining termination of

the ice melting operation. More specifically, based on a difference

between the value of measurement taken by the first temperature sensor

‘ ken by th m temperatur
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estinatboutith start, shalieedifietithgeoperation teontielspast (8d)setsythie temperature
reference time (t3). As these measured values by the first temperature
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operation control part estimates such that, as erence

valthe hyeasuredpsbuas Ry ihesepesiure n5easREs (SAa R0 dNSHEASaSN the ice

adhered ice requires less time to be melted, and sets the reference time
meli{ag paraheaIisrAhsiiclordirexanphd, if theabiifferéP o dretwéantigerde but blow 15

asured values by the temperature sensors (54a, ) immediately
degggegfor%eﬂ%lﬁ?r%é% é%fgfﬁeél?ce:em} grlﬁe?f%g‘so?)eér%?t%ﬁ" eafo%f@%?ﬂs%é}ﬂfamﬁasmed
vaheyr abevedL degegas Centgragdsweuy blowde. dearees (entigragenineo deprees

reference time (t3) is set to a time of ZI minutes. If the measured value
Cendfighagtmn dbeigadefgartotionabidyes 56tdegreesCenfig radeust bIbwhe@casured value
rees Cerii rade, the rgéerence time %1_:3) IS set to a time of Z2 minutes.

- 0€
A eSS e eHE TS et GAI O abtv e Beg g (19) Is set to a

e mea

tim&Eantgiagfiibe efprence time (13) isget to a time of Z3 minutes. In this
case, Z1 > Z2 > Z3. [0072] Subsequently, the ice melting operation control

part (81) sets an upper limit time (t4) for determining forceful termination
[00°8¥]the Sobsempitndy o fer atiome Mogenppetifinalbytrohsead (3 psdifferengser limit time
tween the valye of rpeasurement taken by the first temperature sensor

() (RIS ARIEH RS A (ke D tHeoBRe RiAperifore specifically,
basREBRCY RfR)AMRAiAEl t9§T9£ﬁéh§ft%¥¥p§He$}et£§% g ?ﬁ‘gtr%il%g)erature
is about to start, the ice melting operation control part (81) sets the upper
sensiimifShajeafid)thaswiiesemeasurechvalueBen by the room temperature sensor (56a)
immediately before the time when the ice melting operation is about to start, the ice
melting operation control part (81) sets the upper limit time (14). As these measured values
by the first temperature sensor (54a) and the room temperature sensor (56a), measured
values after start of the ice melting operation may be used. The ice melting operation
control part (81) estimates such that, as the difference between the measured values by the
temperature sensors (54a, 56a) increases, adhered requires less time to be melted, thereby
setting the upper limit time (14) to a smaller value. For example, if the difference between
the measured values by the temperature sensors (54a, 56a) immediately before the time
when the ice melting operation is about to start is equal to or abovel0 degrees Centigrade
but blow 15 degrees Centigrade, the upper limit time (t4) is set to a time of W1 minutes. If

the measured value difference is equal to or above 15 degrees Centigrade but blow 20

degrees Centigrade, the upper limit time (14) is set to a time of W2 minutes. If the



by the first temperature sensor (54a) and the room temperature sensor
(56a), measured values after start of the ice melting operation may be
used. The ice melting operation contfl part (81) estimates such that, as
the difference between the measured values by the temperature sensors
(54a, 56a) increases, adhered requires less time to be melted, thereby

mezf‘ﬁgg}gv%ﬁeuﬁ@t%gﬂpet lg l)tgr%gg{lggllsﬁ{)ggl% SGSF(E)EH %Iirﬁgl%hlf tgger limit time

difference between the asured value e temperature sens

(t4 ) BAsxt Db a ) imenagdigsahihetordihiitimee Wiven-thezicewnelting operation is
about to start is equal to or above 10 degrees Centigrade but blow 15

ﬁrees Centigrade, the uggﬂ r limit time (t4) is set to a time of WI
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time of W3 minutes. In this case, W | > W2 > W3. [0073] In the way as

ice de@@@ﬁedpatféw th@@ﬁeﬁmm’é%ivrp@m@%'ﬁ&) imiskingndptiretion is started, ice
carrecte refere ce tem eratu T3),and the upper limit time (t4)

adhenngfo t gaé% O LA GAT R i rrré 0 dpEoSHiBH Eeshirolpiit {Bdgor fan
(svdeterdrntra@stgrgamtg%eﬁmg ieg meliing opgration Mererg Cp&saétr/m the first

once the ice melting operation is started, ice adherrng to the indoor heat
tempsaeagen®B4y4s heatesd byainddor air fetl im by teiinbloorffan5(&Fajhandiue of

starts rad ally mei;un . Since the refrlgeranaqgrpe line disposed in the first
MeARHATRTAt RS SERE RIS AL ISBRGANSISTIBY 4 fak Ay AL incrsatetps mndicated

by 5&7@215@%1\/@'1 6:0h mww%ﬁ%@ﬁrﬁya@ﬁeﬂtéﬁﬁmﬁﬁ a V%\%?gr%rﬁgerature

(54a) gradually increases as indicated by solid line in Fig
senseall(fetof meeasirdmenfctaken oy theafitst (@pehatiseensenspbadajon control part
exceeds the reference temperature (T3), the ice melting operation control

B sty RS SAHRNRF B RInMstBFrSa A Berivai ARG RATesdHe@lue by
the MSARUBE YA A Sha s tiempe ﬁtyrsréra% (343).€ éggﬁpf?th%nce the vatue

referenée temperature (T3). Once the va accumu atro time
of apariodedoring tviichethelyaluengfeastiemeat takerdythadiistaken by the first

temperature sensor (54a) exceeds the reference temperature (T3)
tempaitiEs s eafetdhcgxceeds the reference temperature (T3) reaches the reference
time (13), the ice melting operation control part (81) brings the ice melting operation to a
halt and causes start of a cooling operation. In addition, even when the value of
accumulation of time periods during which the value of measurement taken by the first
temperature sensor (54a) exceeds the reference temperature (T3) does not reach the
reference time (13), the ice melting operation control part (81) forcefully brings the ice

meting operation to a halt when the duration time of the ice melting operation reaches the

upper limit time (t4).
ADVANTAGEOUS EFFECTS OF THE FIRST EMBODIMENT

10074] It is configured in the first embodiment such that the degree of refrigerant
leakage in the expansion valve (52) is estimated from the measured values by the suction

and discharge pressure sensors (93, 97). Therefore, based on the measured values by the



time (0), the ice melting operation control part (81) brings the ice melting
operation to a halt and causes start of a cooling operation. In addition,
even when the value of accumulatior?6f time periods during which the
value of measurement taken by the first temperature sensor (54a)
exceeds the reference temperature (T3) does not reach the reference
sudifve 4kd)athe icse _@&mlﬂe%ﬁé%o@ﬁ%ﬂ%ﬂe(%&%@8&%&1&%&%@&%‘? parts (81)
ice meting operation to a halt when the duration time of the ice melting
setppératiofereachesiiperaipren Tiit GinhectidpeABY AN TAGESMSIE FiEGESmining
OF THE FIRST EMBODIMENT [0074] It is configured in the first
T B i fin Rt iR iR Ot rdfrige e curErseding drpifitsidperee of
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ischarge pressure sensors (93, 97). Therefore, based on the meas

hasvakees dyciiel321suationkang dischaigederessyresenses (931 3ékithesiaein the
melting operation control parts (81) sets the reference temperature (T3) _
CXDRRRIER SN Ak durihedneteforyetdinnifinycamiharcfienendaswerature (T3) is
elti ration) tg.a valug corresponding.to the degree of refrigerant
t ..
A SR G A, T8

(52)pmperiiredBin hae been slesideswitbaiftiakingrinto crasida@tiandR pansion

leakage of refrigerant in the expansion valve (52). In the present
valygvERtlon! HowevsbleHe réftaenios termparesioneq(T 8)dsicsetnd tngatperation at the
corresponding to the. degree of refrigerant leakage in the expansion valye )
et SRR o ] e ORRE B kit R Fa dF ARt ke ERED, it
becthiteexpanainn walye tadhH is-roasinle dadaignating tefmination afifhe ieRration,
melting operation at the reference temperature (T3) corresponding to the
reggetisge eintieakessacaocatdienyly, df isédemnes possibteitothecumatedion valve (52).

determine ter%jgnati.on of the ice melting operation, regardless of the

TR e de BY figeranPTBERAHh thE RpSIONRGEIEs S being

presenc

unndd¥isstheyeloremeakesiit RReSINGQRIeVSAL the ite.melting orearatien dsom

being unnecessarily executed while also preventing some ice from
remaining unmelted. [0075] Additionally, it is configured in the first
[00Embodiddéntsibh thistcanfestimbie dkthest embodiment such that an estimate of the

degree of degradation of the expansion valve (52) is derived from a difference between the
value of measurement taken by the first temperature sensor (54a) and the value of
measurement taken by the room temperature sensor (56a) during suspension of the cooling
operation. Therefore, the ice melting operation control part (81) corrects, by use of a
correction value corresponding to the degree of degradation of the expansion valve (52),
the reference temperature (T3) set based on the measured values by the suction and
discharge pressure sensors (93, 97). The degree of degradation of the expansion valve (52)
has an effect on the degree of refrigerant leakage in the expansion valve (52) during the ice
melting operation, like when the cooling operation is under suspension. The first
embodiment uses a correction value corresponding to the degree of degradation of the
expansion valve (52) to correct the reference temperature (T3), and the reference

temperature (I3) comes to have a value that reflects the degree of degradation of the



degree of degradation of the expansion valve (52) is derived from a
difference between the value of measyrement taken by the first
temperature sensor (54a) and the valdg of measurement taken by the
room temperature sensor (56a) during suspension of the cooling
operation. Therefore, the ice melting operation control part (81) corrects,

exphiieg QhRcCRIIgClion valug SOTRSRRRAIRY 1R 468 1deQreR oL AeekRARNOR termine

of the expansion valve (52), the reference temperature (T3) set based on

terthisaneastitbd ivalusdting tyemstiotion and discharge pressure sensors (93,
97). The degree of degradation of the expansion valve (52) has an effect
e.of refrigerant leakage in the expansion valve (52) during the

n.the degres _
(042 me’??iﬁagéwaﬁoﬁﬁm@wﬁsﬁ méheofaﬁhanabﬁ@aﬂsﬁi%hé@t an estimate of the
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diffeferenbetemperatuied D8 nand trcrefalencey tbmpesgtuien{d 3 room@tand the
have a value that reflects the degree of degradation of the 33 expansion

valyg UETsaSIRBKS RGN, bY Bt AR BRSO SETSFE BROuratyefatehame on the
lermination. of- e ic Iting. aperation. [0076] In addjtion, itjs.configured
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timef(ice adhedng @the jodepizheatexstiangear §23)ds dei@diBm aln the past, the
difference between the value of measurement taken by the temperature

ice gaelbpe eErdHnthes Yatudsiunkidsurdricattartindiptie foo reference time (13),
reg%ﬁ#ﬂ&%r%&u {%gs%gsxgern%(sﬁqz{g rl't%i)ei{ (%re bP afﬁg ga[gpgae:r?aga {?ees. 2§Sriﬁte E}r/ e%lg& embodiment,

¢
erence, tne IC elting operation con erence

hoviier (8} e RrvalitaicRirespanding towdie.estinairddegreainf qeghabilithdmbility

the past, the ice melting operation has been brought to a halt according to
of the fidberrdférendeaimee 1By, iogardmurdf the deliioe of niedtabilityadf the varies
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to nitRe ReGaYRSthedimedirechioneling.etthe adhered:ics varies
depending on the degree of meltability of the adhered ice. This therefore

makes it possible to more accurately determine termination of the ice
[oommn@gp@im It is configured in the first embodiment such that an estimate of the

degree of meltability of ice adhering to the indoor heat exchanger (53) is derived from a
difference between the value of measurement taken by the first temperature sensor (54)
and the value of measurement taken by the room temperature sensor (56). Therefore,
based on the measured value difference, the ice melting operation control part (81) sets the
upper limit time (14) to a value corresponding to the estimated degree of meltability. The
ice melting operation control part (81) determines termination of the ice melting operation,
not only from the condition that the value of measurement taken by the first temperature
sensor (54) continuously remains equal to or above the reference temperature (T3) for the
reference time (t3) but also from the upper limit time (t4) which is set to a value
corresponding to the estimated degree of meltability. This therefore makes it possible to

more accurately determine termination of the ice melting operation.



[0077] In addition, it is configured in the first embodiment such that an
estimate of the degree of meltability of ice adhering to the indoor heat
exchanger (53) is derived from a diffeténce between the value of
measurement taken by the first temperature sensor (54) and the value of
measurement taken by the room temperature sensor (56). Therefore,
[odyased an themeaskraduats diferencentedsd MERING ARerHONEON O elting
part (81) sets the upper limit time (t4) to a value corresponding to the
opastinmatettaégeee(8 nmediability}iThe ice melting operation control part
(81) determines termination of the ice melting operation, not only from the
condition that the value of measurement taken by the first temperature

PerlRah I A SRR TSR @ Ga o o BbBlutha Hori BRgexchangers (53)
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part(8ltpbdiiylet bik thdrefofamakesdithessibletion motecanaiiraiel yfigtie phing indoor
termination of the ice melting operation. 34 [0078] In addition, it is

heat SrnptReer AL MeyehbotiHarvsuEMIaier rehrertigdSaparasircted to the

P lely ol part (81) individually performs ice melting operation.control on . .
e e B R G TR W e
execlituditf20)eand thatonirerpibeliceinaltiog epaiation LR ok RAE(B8k to perform

decides execution of an ice melting operation on a certain one of the

a neypa| taeiber dhsstochangeis(5)cenkethedrais b Indbesonéagly, in the air

cond] %Qz%?g r0$5§% R ut?#s?t(:teelgggdg%%nltc etégeilxtllc? o(r)pscge:’ré.at%telc;ﬂ;).r%nl QN%EE iy rgasd’?or heat
even when-anice me ting operation is eing executed In a certain one o

exct@ QI e 3DdRONIBEAAXCBANIRIE (23 pidppRssiBiRJ0 perform a normal

cooling operation in another indoor heat exchanger (53). Accordingly, in
the air conditioner (10) of the first embodiment, the indoor spaces in

VARKCREQY ifdob e Bl RAEHaNJREBEEAE disposed respectively are
properly cooled, VARIATION OF THE FIRST EMBODIMENT [0079] In the

oo e e e e B e o et e
emBDERSMEME his variation, based on a difference between the value of measurement
taken by the first temperature sensor {54) and the value of measurement taken by the room
temperature sensor (56), the ice melting operation control part (81) sets the reference
temperature {T3). Unlike the first embodiment, the reference temperature (13) set is not
subjected to correction. One of the three indoor heat exchangers (53a, 53b, 53c¢), i.e., the

indoor heat exchanger (53a), 1s selected here for the purpose of the following description.

[0080]  Description will be made regarding the setting of the reference temperature (T3)
in the ice melting operation control part (81). Once the ice melting operation is started,
based on a difference between the value of measurement taken by the first temperature
sensor (S4a) and the value of measurement taken by the room temperature sensor (56a),
the ice melting operation control part (81) sets the reference temperature (T3). This
measured value difference is prestored in the ice melting operation control part (81). The

ice melting operation control part (81) estimates such that a greater difference between the



taken by the first temperature sensor (54) and the value of measurement

taken by the room temperature sensor (56), the ice melting operation

control part (81) sets the reference tetAperature (T3). Unlike the first

embodiment, the reference temperature (T3) set is not subjected to

correction. One of the three indoor heat exchangers (53a, 53b, 53e), i.e.,
mefRerddanRreatxchanger (R3a), s selagtedhers for e burpose of g of e

following description. [0080] Description Wi made regar ing e
exyselting ohlhe (&iayenad ppartiredlad) tmmibeiegmeltnaoperaiion value. For

control part é81 . Once the ice melting operation is started, based on a
exa@iﬁé‘?ehtpc@% Hiesncthesrarkme shenaaatrsmhentusksn Byetireniature sensors (54a,
t rature sensqr (54a) and.the value of measurement taken by th
S e R s U st tinsr b gy 81

estisgdtetheu@ferencentemppiatere (2R) Thin)maasumegdvalue AHfIRNER IS sets the
prestored in the ice melting operation control part (81). The ice melting

refgpesatiompontist Har (81 ) astimenssrsuh thadepeatomtiffedencél the measured
vah?eet}ﬁ"?fn the 35 me Sl.tgred values b}/ th te_mge{%ture s§nsors S4a, 56a)
indicates greater degradatibrf ot the xg%g? nCTARF 89 UGG Ie8!s edearees

CerBlerapcaiemprrativte {I3)ip.alowanyaluesfoy, eéa{’éﬁ)lltﬁeljzgim@ of V2 degrees

difference between the measured values by the temperature sensors
CenBgrads 64) tselassathan TG deghdésGeniigeade) theicebmeltingdeparatiGantigrade
s such that the expansion valve (52a) little

t t (81 timat
but 3}3@&%@3%&%@%@ Bt SRRSO RSN kAr (F851d0aR temperature of
V3 %Q@g@ﬁ%é{gyg_dgg{ﬁg%genyg@% If {hpe measured value difference is

equal to or above 10 degrees Centigrade but below 15 degrees
Centigrade, the reference temperature (T3) is set to a temperature of V2
{008Egreéds aCentgradeithtiie nbeasurathiiahlaeldiffefengeciscaquadiaoBHAEes to
ade but blow 20 degrees Centigrade, the reference

15 deg%?ﬁes Centi%r { >
havge i ot rdheT IpRest: e damiseralirdcsradigeghbehie simgraing IR (52).
AccRifie. 38 St (BN AGCOIRRNGS M e apoye varianan, e

refereg}\?:e tempelrature T3) comes to rL%a‘i\)e a Ia?%é that' %ﬁ%%tgs%%éemm leakage,
the degreelohdegradadtanehthe expansignidveiar) 1-AeoRrdingls @vence melting

when the expansion valve (52) degrades to undergo refrigerant leakage,
operation at the reference temperature (T3) corresponding to that valve degradation,
thereby making it possible to more accurately determine termination of the ice melting
operation. Consequently, it becomes possible to prevent the ice melting operation from

being unnecessarily executed while also preventing some ice from remaining unmeited.
SECOND EMBODIMENT OF THE INVENTION

[0082]  In the following, description will be made regarding a second embodiment of the
present mvention. In the first embodiment, the ice melting operation control part (81)
determines, based on the reference temperature (T3) and the reference time (13),
termination of the ice melting operation. Unlike the first embodiment, the ice melting
operation control part (81) of the second embodiment determines termination of the ice
melting operation, based on the value of accumulation of differences between the value of

measurement taken by the first temperature sensor (54) and the value of measurement



the ice melting operation control part (81) determines termination of the

ice melting operation at the reference temperature (T3) corresponding to

that valve degradation, thereby makir?fa it possible to more accurately

determine termination of the ice melting operation. Consequently, it

becomes possible to prevent the ice melting operation from being
takHBOGRSSANY tedohilelegs PLeyeniing SRME GRS IeMAEm ration was

unmelted. SECOND EMBODIMENT OF THE INVENTION [0082] In the
stafefowingg adsbrdphiore viddds made:retandimg €63ecsd, efdbpdimentoitieor heat

present invention. In the first embodiment, the ice melting operation

CXCOBRET a8 jelietet el ThsaaR thel tielaHed T tssratignTBjeure 3 is a
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nlike thé first embodiment, the ice melting operation control part 81[)] o}
the thessecopeambaedine b deidrmings: témmsinationaaidbiénige paellingis shified to an
. operation, based on the value of accumulation of differences between the
1ce RliEsfoRsERitiementakEROY re fisite mstintreEanedrBU At Hiecooling
\@J%% of measurement 36 taken by the room temperature sensor (56)
operdtion. _ . . :
since the time that the ice melting operation was started. One of the three
indoor heat exchangers (53a, 53b, 53c), i.e., the indoor heat exchanger
[008332), issehectstbhere faeibemsinans oethexfollewingidesstiiRRalfddUse the ice
3is a graphical diagram representing variation with time in the value of
melgihenrerHentcaken byt Nidsvrimipertituedisansoreb i) fromelmgmperation is
n a,coaling operation is shifted. tq an .ice melting operation up to th .
s e R T R e ARG er i o etermine

ternf@QBRH R thedolowingidesssiption wi%k@t@@@&@nrwqeén&éhﬁagnegaﬁgemommi

the ice _melting operation control part (81) during the time from when the
rarti¢8lmelingysopmatiohiss saseid sdairen theloe neettispopetiothésamount of ice
terminatgg..A settiln valug used deterigine termination.of the ice

2Ahdiiry Clseratisn fprE8toRah (rice &R operadoR Kool paperaton is

start&l). The setting value is so set as to have a value corresponding to the
amount of ice adhering to the indoor heat exchanger (53a) at the time

when the ice melting operation is
[0084]  Once the ice melting operation is started, the ice melting operation control part

(81) calculates the value of accumulation of differences between the value of measurement
taken by the first temperature sensor (54a) and the value of measurement taken by the
room temperature sensor {56a), for example, for every 10 seconds (this accumulation value
is represented by a hatched portion in Figure 3). If the accumulation value exceeds the
preset setting value, the ice melting operation conirol part (81) brings the ice melting

operation to a halt.
ADYANTAGEOUS EFFECTS OF THE SECOND EMBODIMENT

[0085] In the second embodiment, there is made an estimate of the amount of heat
exchanged between air fed into the indoor heat exchanger (53a) during execution of the ice
melting operation and ice adhering to the indoor heat exchanger (53a), and the value of

accumulation of differences between the value of measurement taken by the first



started. [0084] Once the ice melting operation is started, the ice melting

operation control part (81) calculates the value of accumulation of

differences between the value of mead(rement taken by the first

temperature sensor (54a) and the value of measurement taken by the

room temperature sensor (56a), for example, for every 10 seconds (this
tenfiRHIMIARL VALY I3deREsaNiebPy A MRIENEd PN 1) HRUE A I crure

accumulation value exceeds the preset setting value,lﬂﬁe ice mel ing
senopelatipdwongrotpart (B2 )indngsthecdsmeking cpeiation ahaltion of the ice

ADVANTAGEOQOUS EFFECTS OF THE SECOND EMBODIMENT [0085] In
met{Be et WmidgirBenidrexehrread herbstimate bt dmasntotiram value

xecution of the iIce melting operation and 1ce adherin

accexalangen(dda) andnhesalus of pegumiation ahdifferences PEIVESR melted,

the value of measurement taken by the first 37 temperature sensor (54)
therghy thekizgut rsealdadoranisatelikdicoy thie troomdtompe dtariee seeisiog operation.

' during the ice melting .operation is used tQ determine termination of
I B S e RRGCArbu B Rt B Godratedf fokoee of
refriBerAeCuRBUIRtRY UG GATRSHPRIS 0INE AmeuRiefmelad iC8en the measured

Therefore, it is possible to estimate, based on the accumulation value,
valyghdthérootengca predeteomingd, &6jownll obidechapbdeh Mbltediertiferebliminates

making it possible to.gccurately determine termination of the ice melting
the R R GO e EWEBHP B CKABRY, B B RSB ARG s to

retuter8 |&188kage Qlraligstantoh fréﬂ?@%ﬁﬁé%@ﬁﬁ@!&%&gﬁ&g Y Asio0y; gerant

of differences between the measured values by the perature sensors
leakigpt, BEhwitknatdenivgied ¢32)THim theqeforty elininatess thesgtobleMrcvent the ice
associated with the conventional technology that the air conditioner fails to
melpog W?é%%éﬁ?ﬁhf’&%lih@nﬁb%ﬁ%‘ﬁ% TR Yddimeltmgrepetanssane i from
remﬁ%ﬂg{ cJgakage in the expansion valve (52). Consequently, it becomes
possible to prevent the ice melting operation from being unnecessarily
executed while also preventing some ice from
THIRD EMBODIMENT OF THE INVENTION

[0086]  In the following, description will be made regarding a third embodiment of the
present invention. In the third embodiment, the ice melting operation control part (81) sets
an operating time (t5) from start to termination of the ice melting operation, and brings the
ice melting operation to a halt when the duration time of the ice melting operation reaches
the operating time (t5). One of the three indoor heat exchangers (53a, 53b, 53c¢), i.e., the

indoor heat exchanger (53a), is selected her for the purpose of the following description.

[0087] Description will be made regarding the operation of the.ice melting operation
control part (81} up to the time when the ice melting operation started is terminated. Once
the ice melting operation starts, the ice melting operation control part (81) of the third
embodiment sets the operating time (t5) of the ice melting operation. More specifically,
based on a difference between the value of measurement taken by the first temperature

sensor (34a) and the value of measurement taken by the room temperature sensor (56a)



remaining unmelted. THIRD EMBODIMENT OF THE INVENTION [0086]
In the following, description will be made regarding a third embodiment of
the present invention. In the third emﬁédiment, the ice melting operation
control part (81) sets an operating time (t5) from start to termination of the
ice melting operation, and brings the ice melting operation to a halt when

imsheiduntioartmennf hedcqReting preratiands h ting i :
im(t5). Orl?é1 of the threelindoor heat exchanglg?sé (5 a,gggé, ?553?% E’?([a.{,}?h%g?g the ice
mejtigoamhsdtoexaheangera(688) issatectedmsngor the(fpasalekthcasured values

following description. [0087] Description will be made regarding the
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o alon S, e e e ok T Crbraton
conerabedini@hit seisiihe epgrating dime (@dYatihe neweeling anartionv Moy the
specifically, based on a difference between the value of measurement
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e the ro temperature senspr a
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mesiaddthelies by aiinarmpetatinneavrol palf §83) selsdhreReraiNg HB8ime when
(t5). As these measured values by the first temperature sensor (54a) and
the g4 FRRRT R ATSER RN &S SEI93H I e5Bet, i eastlrtnl ovalbees difedstertof theigrede but

melting operation may be used. The jce ing operation control part ‘
bl B R P S R Bt st AL ciies. 1 the
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less time to be melted, and sets the operating time (t5) to a smaller value.

Cenfigrageafhipleptiatiagiffercits betvden theemé S8unsgwalucH yethesasured value
temperature sensors (54a immediately before the time when the ice
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timCEMRIgRERbYt 1hlaw La.degreeg Certgrade, the operating time (t5) is set
to a time of S1 minutes. If the measured value difference is equal to or

~_above 15 degrees Centigrade but blow 20 degrees Centigrade, the
[00 & eratibetintee(tBi it set inadinte 6t Shehimgtescththe medstret @eaating time

(t3), the ice melting operation control part (81) brings the ice melting operation to a halt.
ADVANTAGEOQUS EFFECTS OF THE THIRD EMBODIMENT

[0089]  In the third embodiment, the degree of meltability of ice adhering to the indoor
heat exchanger (53) is estimated from a difference between the value of measurement
taken by the first temperature sensor (54a) and the value of measurement taken by the
room temperature sensor (56a). The ice melting operation control part (81) sets, based on
the measured value difference, the operating time (t5) from start to termination of the ice
melting operation to a value corresponding to the estimated degree of meitability. The
time required to melt the adhered ice varies depending on the degree of meltability thereof.
In the third embodiment, the operating time (t5) is set to a value corresponding to the
degree of meltability of the adhered ice, thereby making it possible to more accurately

determine termination of the ice melting operation. Even in the event of refrigerant



difference is equal to or above 20 degrees Centigrade, the operating time

(t5) is set to a time of S3 minutes. In %éis case, Si > S2 > S3. [0088] When

the duration time of the ice melting operation reaches the operating time

(t5), the ice melting operation control part (81) brings the ice melting

operation to a halt. ADVANTAGEOUS EFFECTS OF THE THIRD
1eakMB QRIMENTI0R88L I mﬁa&hmﬁm@@mﬁg,&h@r@egﬁ%@aﬁﬁgﬁk@@itﬂy) ok little

ice adhering to the indoor heat exchanger (53) is estimated from a
affepifstdvcdBeniiasranelvalagcothmrsdmgrelmemiatiaksheortiéefirstssociated with the
Cortlgg?l%e%aa ure E.%Jsor (54a12 a%nd the va%;e of measurement taken by the .
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from start to termination of the ice melting operation to a value
(5Qorfesponding o ithecestimapedstdg teepofvneltability. Fhkitimesegvinetite being

melt the adhered ice varies depending on the degree of meltability thereof.
UNTRCEREANHPETRBGHIRTRNG, AHe DISEFALIAG THRE (65) Touetamayat g welted

corresponding to the degree of meltability of the adhered ice, thereby
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melting operation. Even in the event of refrigerant eakage from
cxamplsh ABiE b AR @o ERd ek i bFtReedpiatihdhinecrs pistaleresfielctaekntion,
its ippthaticelligaranpleriags rihgeefore eliminating the problem associated

with the conventional technology that the air conditioner fails to return to

INBERPINACoqHpE repgigtigpdrom the ice melting operation due to
refrigerant leakage in the expansion valve (52). Consequently, it becomes

[00pPpsible g pievenidheice EL%W&QI%%@%@&H%&P&! ThAages 31%'&% ield of

i géﬁ]&%ted }’é’hc'(')e ﬁlsoc%r%verégjo some ice from remaining unmelted. : heat
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CXCBPBRSTABIE ERABTEOSM Ere not intended in any sense to limit the
scope of the present invention, its application, or its application range.
INDUSTRIAL APPLICABILITY [0091] As has been described above, the
present invéention finds its utility in the field of



air conditioners configured to perform an ice melting operation on a
utilization-side heat exchanger with ice adhering thereto. 40 Claims:
What is claimed is: 1. An air conditiorf& comprising a refrigerant circuit
wherein the refrigerant circuit includes: a compressor; a utilization-side
heat exchanger; and an expansion valve for controlling the amount of
refrigerant flowing into the utilization-side heat exchanger, to thereby
perform a refrigeration cycle, and wherein the air conditioner performs a

Cla;‘iﬁ?:”ng operation for room cooling while during the cooling operation the
air conditioner is able to execute an ice melting operation for melting of
ice adhering to the utilization-side heat exchanger by closing the

Whekpangiairdatye to thereby feed air to the utilization-side heat exchanger,
the air conditioner comprising: high-low pressure difference detection
means for detecting a difference between a high and a low pressure of

1. thedafgeranohiepelecapmpenaureahicesune rientmebersifotmealigingnt circuit

incig(lgt%wer the temg%[gtugeu%a ;ﬁige lin et}/vee the expansion valve and thia :
ARGEY oY e Teth SErARHESHr the aRlivRBRigyaalve for
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to start if a predetermined start condition is met and for terminating the
therpbey protimg) epesatisnafohecyeleicanf mbasincthentr taketitloneheerforms a cooling
temg&rature mea ,uregv:l%rllrtbgweans continuously remains equal to or above
u
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detection means, the control means sets the reference temperature. 2.
exclifhgeaibgardifioneénoteiminidn 4klwherdierthe diredomditionies fuiaerion-side heat
comprises room temperature measurement means for

exchanger, the air conditioner comprising:
high-low pressure difference detection means for detecting a difference between a high and

a low pressure of the refrigeration cycle;

temperature measurement means for measuring either the temperature of a pipe line
between the expansion valve and the utilization-side heat exchanger or the temperature of

the utilization-side heat exchanger; and

control means for activating the ice melting operation to start if a predetermined start
condition is met and for terminating the ice melting operation if the value of measurement
taken by the temperature measurement means continuously remains equal to or above a

reference temperature for a reference time;

wherein, based on the value of measurement taken by the high-low pressure difference

detection means, the control means sets the reference temperature.

2. The air conditioner of claim 1,



measuring room temperature; and wherein the control means decides,

based on a difference between the value of measurement taken by the

temperature measurement means and'the value of measurement taken

by the room temperature measurement means during suspension of the

cooling operation, a correction value, and corrects, by use of the
Whﬁ@@i'i{%Eoﬂ1"’@&&&9&6(’6{&[@1@9%oﬁﬁﬁ%g%éﬁﬁgﬁﬁ%ﬁ%@%@%ﬁf means for

measurement taken by the high-low pressure difierence detection means.
mea8urgairacoetitimmetucgrapdising a refrigerant circuit wherein the refrigerant

circuit includes: a compressor; a utilization-side heat exchanger; and an

expansion valve for controlling the amount of refrigerant flowing into the

Whegiti, 60 QB Ne BRENSRGEFSto PivETe N pRriBHFL RetifsratSA dhsievalue of
Ll where i it ' ratio rqom

e s ot e B e s M P i surement

takegxbgutiearvioe meljiog: operatiamienmealtingaf iceaeheiing:teithe of the cooling
utilization-side heat exchanger by closing the expansion valve to thereby

OPeRUIRNaft (SRS RN 2R3 EERCExBR g R ] the sRTEsigitiordye, the reference

remSOMBHSIOg: B%fs”é%%a&“ emv%?seufgpe%am%an@g&wgﬁ%%“t Leither (¢ pressure
emperature ora plpe ne be ween e expanS|on valve an the

differilicatiereside heahexchanger or the temperature of the utilization-side
heat exchanger; room temperature measurement means for measuring

room temperature; and control means for activating the ice melting
3. opetdtioh t9RdHIONA pradsiawginaiStaeranbatitioh v$hmetnathd fefrigerant circuit

incifgRinalg the.ioe melting operation [Lthe vajue ofmessurement ke
By the tSMpPRratire MeAsIamant tHears CoRIMESTsOE fkifSRagtar o gve for
con@E0YR ahselpranaeiersperabie fokdneiarenas me Aon et Rafednger, to
on a difference between the value of measurement taken by the
therebpn perttones neéagenasine mynieansiambetha hkueiot ondésurenpenivtaken cooling
the. room temrgerature. measurement means during suspension of the

operggi(gﬁnfé)rorﬁé)}-&ﬂ;& ,hﬂ\ge%%ﬂ]ﬁxr P%ﬁg ggplipe pperation the air conditioner is able to

execute an ice melting operation for melting of ice adhering to the utilization-side heat
exchanger by closing the expansion valve to thereby feed air to the utilization-side heat

exchanger, the air conditioner comprising:

temperature measurement means for measuring either the temperature of a pipe line
between the expansion valve and the utilization-side heat exchanger or the temperature of

the utilization-side heat exchanger;
room temperature measurement means for measuring room temperature; and

control means for activating the ice melting operation to start if a predetermined start
condition is met and for terminating the ice melting operation if the value of measurement
taken by the temperature measurement means continuously remains equal to or above a

reference temperature for a reference time;



reference temperature. 4. The air conditioner of any one of claims 1-3,

wherein, based on a difference between the value of measurement taken

by the temperature measurement méans and the value of measurement

taken by the room temperature measurement means, the control means

sets the reference time. 5. An air conditioner comprising a refrigerant
whegleuibavberin MgdRKIGFaRt GHomi éﬁﬁlé‘%?%ﬁ@a&ﬁ@?ﬁéﬁ§§ﬂ{érﬁb¥ the temperature

utilization-side heat exchanger; and an expansion valve for controlling the
meagpiotiatiofrefigeradt flowiriduinto heeasizeniontsidkcheay elehanger, tanperature

thereby perform a refrigeration cy(%J)e, and wherein the air conditioner
eSS G R 51 Fb i S e PR g FRBLERIgfgHs sets the
refeRRREIANLING@K conditioner is able to execute an ice melting operation

for melting of ice adhering to the utilization-side heat exchanger by

closing the expansion valve to thereby feed air to the utilization-side heat
4. exchhngercdhéditimeontitionerecofejrising:emperature measurement

means for measuring either the temperature of a pipe line between the

expansion valve and the utilization-side heat exchanger or the

WhetsHipRIsHth Gt dETaRR AtoNeSRIE A At i@ haigurFash: Wiebiatirdomperature
meaREAAIRMENL AN iR Rl Sntigt e NGconte] eperature

for activating the ice melting operation to start If a predelyermlnegos ar
measoraitnnis:anel toddatrie iminading e icgmaltiingreperation if the value

of accumulation of differences between the value of measurement taken
_ by the temperature measurement means and the value of measurement
3. takéBtsenGERTEE rpaRItERE MasSugETRRNE SNy IR citiribe thEigerant circuit

when the ice meltln%olﬁﬁg%%onn\_/giadseﬁt?%rtted eﬁceeds %‘rgedetermlned

inci .
presef valuB. 6. The alif conditioner of any one of traffis £33 gEon valve for

conttdIBfRINHEseDHIObMeRnStar MABRINBHCeHD GG ARAIRME M Bxchanger, to
duration time of the ice melting operation reaches a predetermined upper

thergpyitmenterand wdtigdmisern oitlg, and wherein the air conditioner performs a cooling

operation for room cooling while during the cooling operation the air conditioner is able to
execute an ice melting operation for melting of ice adhering to the utilization-side heat
exchanger by closing the expansion valve to thereby feed air to the utilization-side heat

exchanger, the air conditioner comprising:

temperature measurement means for measuring either the temperature of a pipe line
between the expansion vaive and the utilization-side heat exchanger or the temperature of

the utilization-side heat exchanger;
room temperature measurement means for measuring room temperature; and

control means for activating the ice melting operation to start if a predetermined start
condition is met and for terminating the ice melting operation if the value of accumulation
of differences between the value of measurement taken by the temperature measurement

means and the vatue of measurement taken by the room temperature measurement means



difference between the value of measurement taken by the temperature
measurement means and the value %f measurement taken by the room
temperature measurement means, thg upper limit time. 7. An air
conditioner comprising a refrigerant circuit wherein the refrigerant circuit
includes: a compressor; a utilization-side heat exchanger; and an
sinc@Bangin wabveHieri conURiE G Heg.amowat Atdeldasrartl QWINGMMINR A preset
utilization-side heat exchanger, to thereby perform a refrigeration cycle,
valugnd wherein the air conditioner performs a cooling operation for room
cooling while during the cooling operation the air conditioner is able to
execyte an ice melting operation for melting of ice adhering to the
utili gﬁ@ﬁtgfﬁfédﬁ]é)gfregg&ﬁn% L"rggﬁwb’gw pansion valve to thereby
feed air to the utilization-side heat exchanger, the air conditioner
wheS SR RES GG MRS TEASUIRIRALMSARSI MRASHIRI KIINAL Eme of the
temperature of a pipe line between the expansion valve and the
ice miizaigonsicti hreatactehangeedetthm berd pesaturéaft theetidizbtiensislged on a
....heat exchanger; room temperature measurement means for measuring
GTGEOR ORISR JABESHBISHUEFEIRY Sttty e le@hretig measurement
me:ARSIRIIAN (0,Rl213 ACEABIERNING, sloth SRR OB INEL AN ommet means.
terminating the ice melting operation if'the duration time of the iee - me ing
the opesalinntteaches a predetermined operating time; 44 wherein, based on
a difference between the value of measurement taken by the temperature
measurement means and the value of measurement taken by the room _
7. tendpRrakufenfidarsicTap it A cliiewantreirmdanbaeis the eftigaiagt circuit
. .dime. 8. The air conditioner of any one of claims 1, 3, 5, and 7, wherein th
e TREO MCluAAL A SRS BFthe VKD an ldeeqppansion valve for
con@aihangey snanthediuealibeahthgxpansionialvasueh fawhich cliRlser, o

the amount of refrigerant flowing into its associated utilization-side heat
therglxeiigrigem wielagsimiceyrlelting opersinnhie sxecudibmfomesthmnes theooling

utilization-side heat . : . . : . .
operation 1or room cooﬁng while during the cooling operation the air conditioner is able to

6.

execute an ice melting operation for melting of ice adhering to the utilization-side heat
exchanger by closing the expansion valve to thereby feed air to the utilization-side heat

-exchanger, the air conditioner comprising:

temperature measurement means for measuring either the temperature of a pipe line
between the expansion valve and the utilization-side heat exchanger or the temperature of

the utilization-side heat exchanger;
room temperature measurement means for measuring room temperature; and

control means for activating the ice melting operation to start if a predetermined start
condition 1s met and for terminating the ice melting operation if the duration time of the ice

melting operation reaches a predetermined operating time;



- exchangers; and wherein the control means controls start and termination
of the ice melting operation for each ﬂ: the utilization-side heat
exchangers.

wherein, based on a difference between the value of measurement taken by the temperature
measurement means and the value of measurement taken by the room temperature

measurement means, the control means sets the operating time.
8. The air conditioner of any one of claims 1, 3, 5, and 7,

wherein the refrigerant circuit includes a plurality of the utilization-side heat exchangers
and a plurality of the expansion valves each of which controls the amount of refrigerant

flowing into its associated utilization-side heat exchanger;

wherein the ice melting operation is executable for each of the utilization-side heat

exchangers; and

wherein the control means controls start and termination of the ice melting operation for

each of the utilization-side heat exchangers.



