1 AIR CONDI TIONER TECHNI CAL FI ELD [0001] The present
invention is concerned with air conditioners capable
of performng an ice neltiné operation for nelting
ice adhering to a utilization-side heat exchanger.
BACKGROUND ART [0002] In an air conditioner which
perforns i ndoor space coolin t he evaporative
tenperature of a utAiR CN QthQDﬁggheat exchanger may
fall during a cooling operation in sonme cases. If the
cool ing 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
TEAHBNBCAD FIBILI ce to the surface of the
utilization-side heat exchanger inhibits heat exchange
between refrigerant and air in the utilization-side
[00Géht dhe paasgarinvéhtion dpeonsetnid twithsaip calligmeratapable of performing
condi tioners_which perform such a cooling operation
an ige endigngeneritparfedmakling deespdbeningtogutilizatiomside heaj exchanger.
operation for nelting adhered ice. In the ice nelting
' eration, the expansion valve is closed to stop
BAﬁﬁiGEM?QN'p%RTlgerant and air is fed to the
~utilization-side heat exchanger to thereby nelt ice
adhering thereto This type of air conditioner is
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measuring t he tenperature o ri ger ant 1 n
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conditioner includes a control unit. The control unit

refrigera andnix iguhe dtilisation-sider ndan akehab e, | Te copeewithnis problem, air
operation upon el apse of a reference tinme since the
conggiopersathigheperfnransh acakling ¢peratidneare sq mld“lgtumlrﬁertatemcete an ice
. _sensor exceeded a reference tquerature [0004]. In
melfiggiopergHon feg g}e}tmggactharqdi i§8r dn1thgrice) meling) opepagiong the expansion
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exch'zﬁig%r td fhereby 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 i ndoor-side heat exchanger of each indoor unit, a
heat exchange tenperature se?sor is provided as a
nmeans for detecting whether There is | eakage of
refrigerant froman expansion valve. In the air
conditioner, it is configured such that, in the event
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probided dentainksns fdr, daecting whetherotheentis deaklag exthrefiGgeeanti from an
is arranged such that the ice nelting operation is

expangiony malve.niotha afradonditibhey it iheonfigined suth thegsu thenemant of detection
taken by a tenperature sensor disposed in a o .
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conditioner fromreturning to its normal cooling
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operation Is car with refrigerant |eaking from
- the expansion valve, this causes refrigerant of |ow
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the reference tenperature. nsequently, -althoug
meltifig RARIbhNE broufiteintd ial haatitened delubest nREGRSNERT taken by a
has been already nelted, the air conditioner will not
- temperhtind stmsol Ridgspoerdril aaaiizhtigh-gpe haiti etrchangen attherlike exceeds a
words, the ice nelting operation is continued. This )
referrpe tergparaturen his ovafy eavsepin thisevenisd roccfroRge jof Tefdgerainisleakage in
technj que_for solving the above problem such as one
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exp&lsidl NANE thif ¥aReO¥efifl8ant 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

user.

[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_nay be wunable to

i medi ately elimnate refrig%rant | eakage. In such a
case, it becomes inpossible to accurately determ ne
term nation of the ice nelting operation. Accordingly,
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provide an air conditioner capable of accurately
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regardl ess of whether or not there is refrigerant
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THE PROBLEMS [ 0008] The present invention provides, as.

opeaatiqnyig cortépeusly camicd ot exsnditer beadheipd 9§ hag bpgirneléad. alhis may
refrigerant circuit (20) wherein the refrigerant

lesﬁ?inrﬂg‘?ﬁqm Sof theselides: a  conpressor (41): a

utilization-side heat exchanger (53); and an expansion
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utilization-side heat exchanger (53) by closing the
expansi on valve (52) to thereby feed air to the

MEANS FOR OVEREOMINEI HEXROBIAMES3) . The air
conditioner of the first aspect conprises: a high-Iow
pressure difference detection neans (93, 97) for

[000&]t ect IThe preséhf freesthae pheidwens a fiisgbspot anaail @anditioner which
pressure of the refrigeration cycle; a tenperature

- compemst ree mefnigemmh g cis AR0F ovhereipathar refigeasantheircuith €20) includes: a

tenperature of a pipe line between_the expansiaon valve
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opetRioHifBAdoRPcdoli Waftle MRkihh M QREnELp&ASE tHehr 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 of the first aspect comprises: 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



val ue of neasurenent taken by the tenperature
measur enent neans (54) continuously renains equal to
or above a reference tenperdture (T3) for a reference
time (t3), wherein, based on the value of neasurenent
taken by the high-1ow pressure difference detection
ans (93, the contro] neans (81) sets th
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neans (54) and the val ue of neasurenent taken by the
room tenperature neasurenent neans (56) during
[008%)s pahs peRe@fiintdi€of pRIVIdRY, BPREKEEIdRpedd ac@ding &t iheaforesaid first
val ue, and corrects, by use of the correction val ue,
asp¢diearr &f enneitmet whpreinahe i cofdifdnes forthea sestpusestaveomakbmperature
of measurenent taken by the high-low pressure
-meagifefrenemsans ($6) & tressumrearoony Bapesinyre, angorilgreintibe control means
resent .invention provides, as a third aspect, an air
(1L drifes dierd @i oh CERES %gellaﬂ%eewitl]lwaéafawawwt iaken by the
20) wherein the refrigerant, circui 20) incl udes,
temp Aty SRar PR messy o] 95 st v fta! pedirapER gy by e room
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performa refrigeration cycle, and wherein the air
(T3 eqrdbdsed warthp eafver sfsmaastitephdnd Gakeapigy dici lnphflow premose difference
cooling while during the cooling operation the air
detectionlinteron@3, 99. abl e to execute an ice nelting
operation for nelting of ice adhering to the
utilization-side heat exchanger (53) by closing the )
[00¥N pansTlnpreagnt dny@ipntovides; edsya thirsdaspeet, @p aiheonditioner which

utilizatign- side heat exchange (5%). The .air )
compreh ©i BriBgcTalt it ke Pd VRt e rieliesHs | dreyit @0) includes: a
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tenperature neasurenent means (56) for measuring room

opetalof EirabbmeiooBg while datin@ther@alisg (fekatidnothe aiitcouditiong is able to
the 5
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 of the third embodiment comprises: a
temperature measurement means (34) 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 nelting operation to start if a predeterm ned
start condition is nmet and for termnating the ice
nelting operation if the vallie of measurenent taken by
the tenperature neasurenent neans (54) continuously
remai ns equal to or above a reference tenperature

for a reference tine (t3), wherejn, based
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air conditioner wherein, based on a difference between
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measur enent neans (54) and the value of nmeasurenent
of thakenlingpetaton,doeeansrpmeansuBé) seistibe rderente teapaatyrs 63 3).
the control neans (81) sets the reference tine (t3).
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room'cooling while duri'ng the cooling operation the

air conditioner is able to execute an ice nelting
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utiilization-side heat exchanger (53) by closing the

comexgen i esfriyabme cirb) (2@ thersdbythé aefligarant tarcntie(20) includes: a
utilization- side heat exchanger. (53). The air
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tenperature neasurenent neans (54) for. measurin
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e ice nelting operation to start if a predeterm ned
exclidngbl (3308 dosiy ihe oXplinstdidvalos (3P roitinasbynfped fadr focthe utilization-
melting operation if the value of accunul ation of
- sidedichf erchanges (50t Vithe int dvadit@mhereofahe fifth aspects comprises: 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 neasurenent taken by the tenperature neasurenent

means (54) and the value of neasurenent taken by the

room t enper at ure neasurenment®8neans (56) since the tine

when the ice nelting operation was started exceeds a

predeterm ned preset value. [0013] The present
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(53); and an expansion valve (52) for controlling the
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utilization-side heat exchanger (53), to thereby
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conditioner perforns a cooling operation for room

a4%oollng whil e during the cooling operation the air
conditioner is able to execute an ice nelting
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tenper at ure neasur enent neans f’Ol' nmeasuri ng

congtbllipgthd Maotit raies gt ﬂf)wﬁlgﬂh@ﬁthb ufizatiatideeat Bechanger (53),
expansi on val ve (52) and the utilization-side heat
to tiexaliyqregiorm (e58Jrigerationeycle pavdewladrein éhadir tdmelitioner performs a cooling
utilization-side heat exchanger (53); a room
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temﬂ@hﬁi& fleasurement 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 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



measur enent taken by the tenperature nmeasurenent neans
(54) and the value of 7 neasurenent taken by the room
t enper at ure neasurenent neané (56), the control neans
(81) sets the operating time (t5). [0015] The present
i nvention provides, as an eighth aspect according to
any one of the aforesaid first to seventh aspects, an
meggurergent dileeh dryethe whan é¢mperdtererreéasinporean meagiy ().t th¢ 2@itrol means
incluydes a plurality of the utilization-side heat
Blsethsgpptipggmedid- a plurality of the expansion
val ves (52) each of which controls the anmount of
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nmeasur enent taken by the tenperature nmeasurenent neans
exe¢@dhle dontachumUihb ytitiestinrside apt akcHangas (8B)ovad tWierein the control
reference tenperature (T3) for the reference tine (t3)
meagis(8&) corirals wart ek terminatipn @f the ti¢enmelipr epdratipnnbg each of the
_startea, the control _neans (81) brings the ice nelting
utilizglignsside heat 6xehapgste Based on a result of detection
taken by the high-low pressure difference detection
3, 97), the control nmeans (81) sets the
OPEE%&ﬁéﬁie tenperature (T3). The difference between
hi gh and | ow pressures of the refrigeration cycle

ich.is etect.ed by the high-1ow pressure differenc
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pressure across t he Xpansi on val ve

whentbé @RSrslting Mpera8bh vGe sRfted,| thakageoltBaas (8D Wekdithd ke melting
the expansion valve (52). Consequently, the degree of

operagibn i tgea dunait. | Bakalyenia reshl ek deandicn takeal bwe t{e5 R)ghilew pressure
estimated fromthe high-1ow pressure difference of the

differenge; dpsgchinn nespnk €93, 331, dbe eentip) meaas (R1gvets dhe mfenngrtemperature
(T?y)c.ji ng-‘ Elle ecl:'gnc% te?vc\:fet:éno}:ﬂg}rlrggg ]c'ovgr %?e’ssungs); of :cli1heerre fig%rra?tioni cr;fcfeh\%hich 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 (52) 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 the

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




first aspect of the present invention, based on a

result of detection taken by the high-l1ow 8 pressure

di fference detection nmeans (83, 97), the reference

tenperature (T3) is set to a value corresponding to

the degree of refrigerant |eakage in the expansion
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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).
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(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 measuremenf taken by the room temperature
measurement means (56). Therefore, in the fourth aspect of the present invention, based

on the measured value difference, the reference time (13) is set to a value corresponding to

the degree of meltability of the adhered ice.
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betwethethe dralveefinscaesieineat klerd by theatlemperature 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 the fourth aspect 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 (56). Therefore, in the sixth aspect 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.
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present invention such that the degree of refrigerant leakage in the expansion valve (52) is
estimated from a result of detéction 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 (T3) has been decided without taking into

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

[0026]  In addition, it is configured in the third aspect of the present invention 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 temperature measurement



correction val ue corresponding to the degree of
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the LCO)I'?HT)I means (81) sets the reference time (3) to a value corresponding to the
estimated degree of meltability. In the past, the ice melting operation has been brought toa
halt according to the fixed reference time (13), regardless of the degree of meltability of the
adhered ice. In the fourth aspect of the present invention, however, the reference time (t3)
- 1s set o 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.
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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 (36). 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
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s HESE 3 100 SRSLOLAAT v WIOSRId AL PRty T

timé FOGaREd &t H8ENg of NRtadRBreAStd Mo e deferddntfy SeHHeqRRE of meltability
meltability of 'ice adhering to the utillzation-side

therbefat In thx cbasmge aspeb39f the paeehiviaderftionnha dhefdtiap @ivge(t5) is set to a
bet ween the val ue of measurenent taken by the

valueeopresiinding todlzsestiomtadt degeans nichdbilignaf thh edheatdiise ofhich setting
measur enent taken by the room tenperature measurenment

makigs AlROSSINE) to MREs egcyiaely Watsamingrictmaatiern el thedeg melfeng operation.

A1 SRSk Tt e B ST i
_ . ! . h _

slBEA T PR S8 SSREAILAR i
wi&{j e E@iv‘éhﬁ&la?fteéhﬂlslio dharedel zﬁf c‘éﬂiki?ﬁer%ﬁ? i BP0 tifi€normal

egree of neltabi y thereo e sevent h aspect

coolifg operaibeskath thavRBt eRingt BEerdBR duk '@ tdfBerbilitd)eakSee in the
set to a value corresponging to the estinmated degree

expasiomevdladi(b2)t is afoiddde divetherkfdoreemakdsi it posgblei togprevent the ice
makes it possible to nore accurately determ ne

melting ppenatidrofombeingeuringecssaily icneruegsewhile glso preventing some ice from

remaining unmelted.

[0031] In addition, it is configured in the eighth aspect 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 | eakage of refrigerant

fromthe expansion valve (52), this has little effect

on the setting of the operatl®ng tine (t5).

Consequently, the problem associated wth the

conventional technology that the air conditioner fails

to return_to its normal cooling operation fromthe
heat gxchapgari (B ispubisetedio thedce melterongeationt Ip etliesgeordsn even when
e e el e ebunt 1 hgefod kel e SBasonsic

e RSH A 80 X RSE T SRR 1 g Bl b ot
ey Lt ion g fi e . _ _

i A5OSR SO0 AU 18 8 S PEP8E oPbe o

aspb@13f kipd b}@séﬁi Ak ¥ntR@r R FRddos %pgc?e!st innghpmetRt i@ ation-side heat
control on each of the plural utilization-side heat

exchxGlRa(G8) sre dbppsadirepesedtly Aretphepeil9fcoblgar ant circuit
(20), and that, when the control neans (81) decides
execution of the ice nelting operation on a certain

BRODE DESCREPTIQN @OF THHE DRAWINGS de heat exchangers
(53), only the certain one utilization-side 16 heat
exchanger (53) is subjected to the ice nelting

[00%Jer &t thermccdmpanlyherdrawingds, even when the ice nelting
operation is being executed in a certain one of the
plural utilization-side heat exchangers (53), it is
possifigee flds peschanaticablock diabraooof amgir@padiibharactording to a first
another utilization-side heat exchanger (53).

embmdgoemtion heypredent inkentipng condi ti oner (10) of the eighth
aspect of the present invention, the indoor spaces in
which the utilization-side heat exchangers (53) are
di spdsmue 2ds pesaphicsl diagram sersprepting ¥yddton, wilRiime in the value of
DESCRI PT OF THE DRAW NGS 2.1 n_the ,

- MeaUEBIeRLRYThY @ ﬁ%twatpfegaﬁp@[r (i)g‘ﬁ&]f elgesrmbedimeht apd

di agram of an air conditioner according to a first
oSS 4 b L Sk PSR et ok 4 v of
¢ .
e 8y, MRSk BB M o Skl FTRBEARILS of e
pres8h@iRBiARNL. di agram representing variation with tinme in

the value of neasurenent taken by a first tenperature
sensor (54) of a second enbodi nent of the

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 NUVERALS I N THE DRAW NGS
[0033] 10: air conditioner 20: refrigerant circuit 41
a: variable capacity conpredéor (conpressor) 41b
fixed capacity conpressor (conpressor) 17 52:
expansi on val ve 53: indoor heat exchanger
(utiljzatjon-side heat exchanger) 54: first
S2: LRRAYSIHaVE sensor (tenperature detection nmeans) 56:
roomtenperature sensor (roomtenperature nmeasuremnment
means 81l. ice nelting operatiaon control part
53: mdgpr hestt exabanger (ggizationside hegs esehane®) sensor  (hi gh- 1 ow
pressure difference detection nmeans) 97: discharge
gressure sensor Ehigh-lom1pressure di fference
54: HEY LORREHURSSRSY (emPerpiur BeteoRNIFANEDE FOR CARRYI NG
OUT THE | NVENTION [0034] In the follow ng, preferred
enbodi mrents of the present invention will be
S6: FoLY fer g ERtiR Sﬁ@f’%\&Po%t?lﬁp‘?r RE BRSEIIS N EARY conpanyi ng
drawi ngs. FI RST EMBODI MENT OF THE | NVENTI ON [ 0035] A
first .enbodi nent of the present invention provides an
81:1gp P’%%%?RWW@FO{%‘)PW (ool meadndi t i oner (10) is
configured as a nulti-type air conditioner for
installation in a. building or_the |ike, and rforms
93: USHBR PERE TS Sesol Pih-oW BECBRR TPy ofetsiaBioaBaces  of
: the building. [0036] Referring to Figure 1, the air
.conditioner (10) of, the first odi mgnt i.s provi ded
97 iR PGS Qgh Tomptestirs SR APel SnGR) i t
(12a, 12b, 12c). Note here that the nunber of indoor
j j f] i (o whi.ch.is,
BESHORATRO bR FolR CRRRG t § et TRy

words, two or equal to or nore than four indoor units

[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

building.

'[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
illustrative 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 enpl oyed. The outdoor unit (11) is
install ed outside the building while on the other
hand the three indoor units k 2a, 12b, 12c) are
installed respectively in different indoor spaces. 18
[0037] The outdoor unit (11) has an outdoor circuit

h d 1 i j ded
(oG ThG guichognit ST s canf axsgoor Fheoyis da0) 1 Eaehhdopp it (12) is
50Db

Pfévaﬁﬁgﬁg&li%%?ﬁga%é{‘fﬁﬁ} B Por i SR rBr fifhope ciruis (40
504,541, SBEPNE afe ahhéécg%& tog&tflg% by ?%gggﬁe{ﬁfj fo{éfbﬁht gl'lqgerant circuit

consftit ci rc

Q01 e dutddop GG b icbitiBftePa hER %@ﬁxtcb \éﬁie Cél‘(:lllt Each mdoor circuit

utilization-side circuit. [0038] Each i1ndoor circu
(500 2O)stitge LORBPEIOE uilitadahlsifcicici@r al 1 el with the
outdoor circuit (40). Mre specifically, each indoor
circuit (50) is connected through a |iquid-side
[0038] erseh itddor Bigcii 1{50) Isi dagndcZt)magnally i idle] idake sitd6or circuit
interconnecting pile line (22) to the outdoor unit
(40).40MorOrspeaifichllyf ettte itdoguicikesit dS0) it epmemsteec throwghpk pléquid-side
line (21) is connected to a l|iquid-side closing valve
lntf{rzfaane@fna piee dine dDranditheough a(m)sldem@mnmqtmg miledinet (B2) to the
ui d interc .pipe line (21)
ou ’fS? d@#égb)of@nq ‘?ﬂdd)fttﬁ?g ETS dhiepsOpRegtng Eefined@Luis gonmected to

ahﬁlggj eczgsblt&?ﬁl q#ﬁgﬁjo gog ng%’?n@({ égg)a ﬂg CelnEi% theshquld-mde

BP0 B MBS W BIROES Uiy s

conhéédd tollgi@kiigen@6 BE iddder SRaHRi(SH), fé%&é‘d‘ti@/@&n Q9td &1l of the gas-
pipe line (22) is branched off into three branch pipe

sidd imesomfrctifiy pipe hen(@2Y tiedotmecgdsosd gas- ﬁﬂd&lc@fngt *ha&ve (26) of the
i ndoor circuits (50), respectively. OUTDOOR UNI
outd@y39fcuits(4@ps cCFhichethenlsnd ef thr egawtd@omtewmmtct(nglplpeshne (22) is
provided with the outdoor circuit (40). The outdoor
bragghied inte (iiree rpidicBiPg 1ss ivdBtte arsagrsiestpd do Esssiisomnds of the

acity conpressor (41b), an outdoor

-Ind‘gﬁy%@%ﬂﬁbhégwe?ﬁ§f and a four-way switching valve

(51). Both the variable capacity conpressor (4la) and

| ' apacity conpressor (41b) are hernetica
‘)Ugiﬁ%épﬁﬁgﬁgressors and are of the so-called

hi gh- pressure done type. The variable capacity
[OO%ﬂ?'gLﬁg%I%%crl(bA'& %%oxlres tﬁeugﬁ!dclxﬁ'dunv‘f {lti) ‘135! Er%tw 68 1t1‘Pﬁle 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 (412) and the fixed capacity compressor
(41b) are hermetical scroll compressors and are of the so-called 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 (41a) constitutes a main compressor. On the

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



inverter. The variable capacity conpressor (41) is
made variable in capacity by varying the output
frequency of the inverter td%hereby change the
rotational speed of a conpressor notor. The variabl e
capacity conpressor (4la) constitutes a main
conpressor. On the other hand, the fixed capacity
rotaivnpk ﬁ@% § ((oam@yt, i opewardsdtheyrapaciiyrairtes Sued eapeeity compressor
ﬁgose tational speed is constant, in other
(419 sdwchinge a Gpacity of the fixed capacity conpressor
111~ (41b) is unchangeabl e. [0040] A discharge pipe

[00 &i)g Iéé gﬁﬁrghgrgez E%%t é‘?: n }F\é\fn: C}%éél?&w\ég&lj@g gflgiy‘?g’%%ﬁegﬁ:ﬁg@@% gQmpressor
41

el AR hechited caaPa? ty %PEIB@F%?Q?E?%? g bl mg Vﬂlickﬁligﬁ ipe (64) is

confiid Zhit plHREUS NAUAT Bk Shve G R diffaflette (64) i,

on ﬂiess@(ﬂ@BﬁﬁleFHtﬁ’& dof4BlreS Sraich&P6ANG oM B AGRarBe Bfpe (642) and a
. The first discharge pipe (64a) is connécted to

secbﬂtbd@d:}ﬁ@gba]mge (64b) d heffirkthdischarde ldpee(6dapicionyected to the discharge
conpressor (4la) and the second di scharge pipe (64b)

sidd ef tlpomméble daptaoity wengicssha@dae) sidl¢heofecohd dischage pipe (64b) is
capacity conpressor (41b). [0041] The vari able

congegiediorthe dispharessde Oéthq fxedgrpacitecqnpressor B t v

"~ conpressor (41b) are connected, at their respectlve

suction ends, to a suction plﬁl (61 One end of th
[0041)ct iTdwe V@na@e@eﬂ%twowmw@ )tagd f‘s’émpwm C%Pftﬂﬁéf (41b)

are §hesifa b etraoe e h gl ity F Rt iog (GhEnOUE bt of the
sucﬁcSH gip? é{ig)éthxﬁ}é%#ed%‘ o%? FoP D th 8 ashyS @e&%&% ”&ai OfS1). The

|rs Yon pipe IS CO

sucttl n%?@ (GP)Ujgt 619 Sél&ke()iﬂ%w oiRr VR4 HRRE S, Bﬁﬁé}fe‘dt mt% a ﬁrst suction

essor e second suction pI pe

plp@(ﬂlﬁ}?@ﬁdeﬁsdcand f\@u&ﬂ g geC(Gll@l dheGrsttetidi pipel (6X: Mdn)dected to the
conpressor (41b). 42] The out door heat exchanger

suctfot33idé ef the fvanalde dapauhyﬁ chreptessox ¢dibn) gad tlaf setdrel suctes piper{61b) is
type, and constitutes a heat source-side heat

congseddiindles suctipe sida @f Bt finge capaciy pmecssor (lDhanger (43)
is connected to a third port of the four-way swtching

val ve (51). On the other hand, the other end the
[OO‘lé?dt ddbE oHislgpr b@@é ﬁéﬂ@égef(@@) is pdincaiiabe best eachanger of the cross fin

typey SEGUPSUIIGE 4 B3 UL Bl Shents oty of g outdoor heat

excl{angzzr (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

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



The out door heat exchanger (43) is supplied with
outdoor air by the outdoor fan (48). [0043] As
descri bed above, the first t2 fourth ports of the
four-way switching valve (51) are connected,
respectively, to the discharge pipe (64), the suction
pi pe (61), the outdoor heat exchanger (43), and the

S‘fa@a(éepsqsqete@ by @qugn Vise weFiges) 1). Tber plaeediaythe first slaten the four-way
ot b 0 S o s B rors
we]@wérpe a%gle%lr -esﬁ xﬁeg}ﬁe %{%Sﬁogggerﬂelkgnfe@hﬁa%gsm ﬁxe gecond state 1t
est%‘ﬂ'ﬁﬁé@%tﬁ? I%%Tl %m(aﬁ&r] &%Jegpc}{ SPI%EE[I{& ﬁ)lug\ll\lgﬂ%ﬁg%g Vﬁﬁt a{s%tween the

r'st an third ports as et ween
secbitfarkBffRi¢doand fourth ports, while when placed in the
second state it establishes fluid comrmunication
between the first and fourth ports as well as between

[00kdTE  SRCRBGuAldr tc'&bﬁlg RS st{cggﬁiﬁpel 2512) he p%&‘aoﬁlth a suction

citcuit (40), the suct n pi pe rovided wt

pressusd kedBor (I3338UrRe Sebape O (6ANds tphﬁnd’ddsﬁ‘zhﬁrag Gls@}he@@ pressure
(64) is provided with a discharge pressure sensor

sen$@AP7). THee suetibh erespure sensoe (2P nseasued e pressaryr eSlovhpressure-side
pressure of |ow pressure-side refrigerant flow ng
refrigsrast firwing thmlgﬁ dhe suption( em)e (&bh t@s tbe sherhland, thehélscharge
dlscharg ,8ressure sensor ngeasures the pressure
Preeflfeh PO {(EYs Beasusssq dher E‘feﬁt‘ﬁ%r"i 18R | RFGRSHEF -S18 T @ﬁraphélowmg
[ r 6 f erenc bet
i F SBE PR Bipe (00, o GiieiFE IREyerd o e P8 FlSsures of o

I‘E:fr%%fé{ﬁ%h le hfcﬂels é}%{)fghﬂ&f an Cllefr? Hnt (ocfr@ut éfﬂ dﬁt c?e%c?é?i from a

roma er enc et ween rement

dlfﬁﬁﬁ&’be@tﬁeéMe Gk 0@ H1eﬁ§lﬁ§xﬁéﬁt9al§:§rl§/‘%he 63bn pRsurk Rensor (93) and
val ue of measurenent taken by the di scharge pressure

the salns of meSstremdihadkensy thhdisshiggd prassupd &msair (975 ETIsA s, the suction
(93) and the discharge pressure sensor (97) together
presgunssensont(@3)eandi thh disohargp pessue eerdif (B dogsthed evestititon high-low
neans, of the present invention. Both the val ue of
Pre%%fés diftsrere delrdiPnpypoane A uthe @Fﬁsettesre'@méorsengeth (tr3)value of
t he val ue. of nmeasurenment ta char
mesdiement oK SLHELE SpdHF SO AIS ‘@iﬁ gy ofgessfbnent taken
. by t](:lg ggsgfrﬁrgé] 8&195]{15 g%ns&laml%ﬁutg g{é tngA gtéaélgalg %rdtrol part (81)
Ofa@ggﬁtﬁleri{gggt(ﬁggggggd Gipuit (50) is pr ovided in each
i ndoor uni

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).
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In each indoor circuit (50), an expansion valve (52)
and an i ndoor heat exchanger (53) are disposed in
order fromthe |iquid-side b the gas-side end

t hereof. 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

[0046Ipandn dhe indborcit@t) (505 4 tafrisetatypinn lisk dot eemieetion between the

expansi on valve. In addition, the indoor unit (12) tﬁ
eXPﬁ‘?SbQH dakyewiSeh 9&4 ﬂwua@pw dRat 5%9 hangtie (53 nigoBroviiegt with a first
exc with roomair p% t he, i ndqo

tempEEAA S A ors ) (OOMBF o HE e TTRIGRATCCH, ot P igByt PIFe e, The
first. ?en{éaega%r%nsleggorp&zlgl nr?sétngéﬁ %Ofgmﬁ LhQ8 h&e% etc}'i@? dlE of the present

nsion oor anger
{
Bt (P pE RSB ARl ki hanger
(53) !fd}emeﬂi'.ﬁngfﬂhést%m?&'ﬁﬁﬁé Ghetest. SQﬁSﬁdlﬁcﬁﬂ)a eeigtiahUpRR Bne for
t enperature detection neans of the present invention.
confidvéiof ibestech edip dnddon heatsexvharget ¥83) am tHeegadisiqrosmtl of tthe indoor
t he i ndoor heat exchanger (53) for neasuring the
circuig (Briaporadecheith of secoml tedthictadtans, seasar df$). gBwdlrermpiep éhe indoor
line for _connection between the indoor heat exchanger
unit (E3)is groyi eﬁéﬂ&h@ IO ETPRERTEE SEIET (300 dofrmerspripg the tempgrature of

on ipdeP B e wﬁ%%?&?uﬁi?ps? waplhE FRGT o sensor
(56) c%%'ﬂt{ltgg‘g ok #f'ern?pézﬁur% etel RO e Qs éﬁai ]Blreﬁé}? ﬁﬁ@gtl%n The value of

oor space

mea%‘lﬁbﬁleﬁt]tgl)en' By tho st |tén%ieratyéeseﬁ§69 3 I)e{m%ﬁfel&'f?ne%ﬁﬁéﬁént taken by

constitutes a roomtenperature detection neans of
the deOndneBFFhtutd YL (55), diP theabalfe OF mEMmasHicaiMakion (BKHR room
by the first tenperature sensor (54), the val ue of
tempm&tswmnmrt(%}ila&nalbfed tohthesiec amdtinge npeatid centsod mpadr (81) of the
(55 and the val ue of neasurenent taken by the room
CON$§RD€KBK@$EH@§HS@ﬂ (56) are all fed to the ice nelting
operation control part (81) of the controller (80)
descri bed | ater). CONFI GURATI ON OF THE CONTROLLER

CONBHAYRATHONOF THICONIROLLEB of the first

enbodi ment includes the controller (80) for
controlling both the conpressors (41a, 41b)

[00448j udbs Ay condifionstAf) of the ﬁﬁést@@aaoggn@# mq}'aqle\?éh%b@mq%l@r (80) for

contfRlite FoRARERRTPR AR Bfiar KDL ok BRI vy, trdemes of

valv€ 818 Jn?%lif{hfz (e§83nsgb%svaﬁ\nae(5§f % ?Esﬁabﬁéé% AR gxtaluﬁg 081%1{1519 bf the air

conditioner (10). The controller (80) has the ice melting operation control part (81) for
perfomning 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 (89) will be described later.

[0048] 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




performng control operations relating to the

after-nmentioned ice nelting operation. The ice

mel ting operation control pa&2t (81) constitutes a

control nmeans of the present invention. The ice

mel ting operation control part (81) determ nes start

or termnation of the ice nelting operation, with
respass e etsingle eatdoonfinit KBL)i ndlbernatitesdit, thx @haﬂ@gdﬁ@nﬁﬁeﬂ) Of the first

Details of the operatron of the controller (80) w
embdigerionp Bel configared 30048 conditivaeighavingea sipgle outdoor Lt (11) and

condléloner f 0) of the first enbodinent is configured
amﬁgbén‘ﬁﬁPPﬁi pe air conditioner in which a plurality

i ndoor units (12, ...) are provided with 22

I td t (11). At tively,
tﬁﬁ%ﬁrﬁpé@%ﬁﬁb © (10) of the first embodiment may
be conflgured as an air conditioner having a single
(o0l entvoch @Berefirindtap ﬁ%%%ﬁf?’fﬁ%\héﬂ(h%%jg operation. In
addEHT 91 PRes? SAOLLAY RPSEALLORANY Rof 8 LiMPREIALE M m an ice

ese opera |ons e alr Ondlt oner

melgig}g%)géétl@ﬁ’Huﬂx%@gool g&fjfefa@i'omlﬁ'% qhi&l. mel ting

tion durin 1 ng operation if required.
COOLI NG OPERATI ON [0050] In the first place, the

COUIINGOEPRAGTIONY i s described. In the cooling
operation, the four-way swtching valve (23) is

placed in the first state (represented by solid line

[005(51 foh e" Brstlpla@N EheldBLNBHpeRtich i6 ABREIbEY. TORP EESIFRI operation, the
1a) and the fixed capacity conpressor (41b) are

fouﬂﬂrey a;tvﬁd:hm'ghﬁalﬁke @3eis qflaced| ivethefirsi stgteofrerirbeentedplasn solod line in
val ve (52) of each indoor unit (12) is individually
Flgmonl)ramdl thd vddplda dapryityreontpeesson(4la) ahd 8 Hiedecaphcity compressor
door space to thereby set the flow rate of

(“1p)opre; W%tﬁql The degeret plotalve Recwise Wehe expansiqnsvalye 632) of each

a8 i URE s il sl E%‘ﬁ%sin%gc?n"{rﬁ“”' lpg Jiftof cach indoor

h
S AR Ao HASASIESEE ity o
* conBBfled RANIERNO Y Bachlifook Ut (1BY SW tching valve (51)

Into the outdoor heat exchanger (43). In the outdoor
heat exchanger (43), the refrigerant gives up heat to

[0091t dOQefiddcrard Mischirge@ DU B @b vatl®le capacity compressor (41a) and the
fixed capacity compressor (41b) flows through the discharge pipe (64) and.thcn 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

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



refrigerant condensed in the outdoor heat exchanger
(43) flows and passes through the 1iquid-side
i nterconnecting pipe line (28) 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 val ve
suppB) indmthetrbam. The refdgerent svapaated én thedadoor h@@texchangel‘ (53) flows
exchanger (53). In the indoor heat  exchanger (53),
thrqughy §h geﬁa&ﬁtde el%terca)@pgctwgamlpv g CZhirge rth%uowd@ﬁ’d cjrguit (4 0). The

refréggfﬁg:@tggg( olgtroz | r@%%;‘élr I%galn’F (d{{l) (fj:l? g%ﬁ.wg ough the four-
way, SufTG A e FRP B e ol iR s B iR R ARleig capaciey
conllﬂr :%oﬂ @%L)n%:ﬂf] etfilﬁ@d g%xﬁagﬁ F%Q%Hﬁ g4fb‘}0§he-lf—5ﬁgerant drawn into the

r|g avi ng out daor ci’rcu
vari(aﬂ@ calp%mt cbl%bre@ﬁfrs 48) &ha QHQ Hixte cabfitfy- coiBdreSot L@ HNG again
val ve drawn t rough the suction pipe (61) into
corﬁﬂiassv@ﬁmmb@ dieipagdd ty theQisEaggssipe (41a) and the fixed
capacity conpressor (41b). The refrigerant drawn into
the variable capacity conpressor (4l1la) and the fixed
HEaaIaG OPEroapi@Nsor (41b) is again conpressed and
then di scharged to the di scharge pipe (64). HEATI NG
OPERATI ON [ 0053] Subsequently, the heating operation
[0053 deSubsededitly) the theatineaperatipnoip eieadribed., It tiee hdating operption, the
. switching valve (23) is placed in the second state
four-wap swiehing dalyg (B3)dk ehackd irethersecamidgitate (@preamed baébroken line in
Fi varj abl e capaC|ty conpressor (4l1la). a

Ig%rsldacqlw ‘éé’ﬁﬁiﬁ“%l% §61|an°1’£7{’4‘4?6)131’%§§@ k) e e ‘zf@a?lsfecwpfessor
GRSV (15 deet PTG bﬁ?’i“égaé%ﬁ?% Sraondilih R of eseh
1nc'lcQ)r11 (elaf?sg nrdgmih%ﬂgfc%ﬁ uf A& déﬂéﬁ&ﬁ@l T ggﬁaﬁ%iﬁﬁr&k@éch indoor

r| geriant

spadéoiouf‘ﬁ%re%& s@i fhel ﬁow@lrﬁﬁ oicl@?ﬂi%é%ﬂtedln' Adindnd i Yolu sfaghis also
i ndoor unit (12). [0054] rigerant di schar ged out of

confrbigedviadividuaily Go@rbitdooe aapEysor (4l1la) and the fixed
capacity conpressor (41b) passes through the discharge
pi pe (64), then through the four-way sw tching valve

[00341) , Rafiipetdrenlischargadout be tigasarkiblbecapatier canpressor i(4la) and the
pipe line (22). Then, the refrigerant is distributed
fixed gapeedtt dompaessorci4d bl pass@%ﬂl)roughhfée désichirge pinst (GAhhewgthrough the

flowed into the indoor circuit (50) i,s jntroduced intgQ
fourrway swiddre valus (M )h.cand ﬁb@} th((gg)h the gasryide interconnecting pipe llne 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

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



i ndoor heat exchanger (53), the refrigerant gives up
heat to indoor air and is cgondensed. |Indoor air
heated in the indoor heat e%hanger (53) is supplied
into the room [0055] The refrigerant condensed in the
i ndoor heat exchanger (53) flows through the

expansi on val ve (52) .and then through the |.iquid-side
hegt gxdangmkEDmapgs éhr%gh thp Eoyranay $it mgtxﬁgveo(ém%irth%gvough the

sucFE P o i Ao (G RS VRS FORIG BUBBBRoCR (¢ e e fied
B R oy TR A51A0 SUAREIR, O RSP mpresor
SR S ) BB 5 o s
the‘(%i%]%{@é?_%é (¢#1la) and the fixed capacity conpressor

e refrigerant drawn into the variable
capacity conpressor (4la) and the fixed capacity

ICE MRLESNGrOPRRRATIORN agai n. conpressed and t hen
di scharged to the discharge pipe (64). | CE MELTI NG

OPERATI ON [ 0056] As nenti oned above, during the
[0066)0! | Ag rapericatd Bsbveadurigetherloblifng opPeatiad, iadricé Melting operation is
carried out if required. For the case of the
carmied out-if yegeirad. r Faohdictsearfahe (nilhj-typeladr @nditonem(ly), thers ese many
where each indoor unit (12) has a different heating
cas¢soubere caeh indeorounibf12) haea dfiersnt hegtiag foadrfrem theythes when each
. .perfarnjng a respective cooplin eration. | S gives
indfarownt SR PepBEEING Pir?s)pefﬁaet CqofReoRsERls AR gives Tie o the

Posgﬁﬁﬁi ?111&\( ﬁlé%% %gg(llgg ézﬁ\éea gszsgztgi) (Yrgp tig r%géq?’éﬁ%eegh@)e%apﬁ{e hll’el the indoor
hea{a &gzggﬂlﬁe%" @32 ot b Lankail BAL @S i BhitSf 25 @31 BRG, dnP@Er coolBig load.

rarn water ad ering to the certaln one

As b RAQR! driRabaterddhenseto the3irtaYnk Widdot Beat lekEhanYBreB3P#aR turn to
drain water is frozen to ice, an ice nelting operation

ice.f @themglidh dgint Weter Befrdzen teicas dreite njedityy dpelraticnhfor melting the ice is
follow ng, description will be made regarding the

startgder ati on of the air conditioner (10) during the ice
melting operation. In the air conditioner (10), the
ice nmelting operation is executable for each of the

- [00§Hdoorn Heafollexdre rigesiption3yilobe mede irprpsding thmiopgrafiappt the aix
*conf e R e SO Sl 55, Pk o, e e
mel on%){)%lati argﬁe&%?%%blgffog Qa%hco%q{mé Stldlogrr héa% %)((’:halngerts Ilg_,’)i S§t8he 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 melting operation is being
executed in the indoor 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, ...).



control part (81), control of the ice nelting

operation is perforned for each of the indoor heat

exchangers (53). In other w8pds, 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 operation can be perforned by i
[008&e | Wor theciae eshidim aprratiqiegintiel parioBhk determioes statiritthe ice

(12), regardless of the ice nelting operation. O X
melging pR@aligmWEB regpectda acsripRdpeodr dgat erehangay(fBperaamnle the indoor

heaf yGBGREEt (0 fgiaces 1 Exbagsion ok RNyl the flow rte of
refr%%lra%lh g&h%g%&%té:h?:?t neC 2 %{gt%l%l {m;ﬁl V&i‘l? #ol,s%g %tg 8?1 I?gﬁié Ssrta%, Yhe indoor
- , Fhe i
un E1 30 0000 D3I SURITRSRL LM SHOTRLR, CMECIPIRIGe i
meltiR2eperktyd is Bxadiddsha iéé‘*ﬁhfmli%\{ortﬁé §1d@br hdafEXdhaRER N30 fs melted
t he i ndoor heat exchanger (53)) in the closed state.
by rbomtakv f8d Heddiftto Hylthe inddoofan ($). (57a) remains driven in
succession to the cooling operation. Consequently, the
ice nmelting operation is executed and ice adhering to
[0053%) e | WHewthehieanettirphapegaion(codtral) pars (819 deteeininky termdmation of the
~air fed thereinto by the indoor fan (57a). [0059] Wen,
ice mpléing opemtibn.iihplacgsahacipansion melve (538 un thepen glatee withrthe indoor
termnation of the . ice nelting operatjon, it_places
fan (§{a) emramas SHven| Veis abows refrigerawt toplowy wigithe indgor hegtfechanger
- 3ind‘? r fﬁn %57 remai ning driven. This allows
(333 ap ﬁ&e‘i"g Be PRI YWS I A8t he i ndoor heat exchanger
(53a) and the cooling operation is resunmed. OPERATI ON

oricka iGN G Yk HEMATTNG Qb AT E EORTRRPAR T e

operation of the ice nelting operation control part

f the. Ll er..(80)., AS i .

roodofe ot Fy63R SercBrobBn il ealiie BROY Bt e o

i . i . | . ed above, the ice
mehgggcggé}gnﬁp %rggdl q&l%ﬁ@@z%%? t?@@oxﬁﬁﬁﬁr I(§)00hs d2E@lbed above, th

nger ollowmng, ice nelting
melReSREARIN GRRbI PArt (81) heHosRe e rhéltifg op@hfii o o@feach indoor
the three indoor heat exchangers (53a, 53b, 53c),
heateexghangeh €53)n dbo thehfodibwigy dbangdiing 68ajtioneértrddewith respect to a
descri bed. Although description is omtted, the ice
certavelonerf theplrest ingnorc bert rechangets (S3a) Spler $3Mns-gi.ctee indoor heat
mel ting operation control on the other LndoorgQﬁgt, )
exchapgsa(?dah swilb b desgibedi n Adthgughy desciigonds santtert by igf melting

opergltri]c?n J:o%%%? EJEIII"E ?gf) p%)éf%rr]rgg %%rme(,l?u?l’g )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



[0061] Once a predeterm ned start condition is net,
the ice nelting operation control part (81) provides
control so that an ice meltidfg operation is started.
On the other hand, once a predeterm ned term nation
condition is net, the ice nelting operation contro
part (81) provides control so that the ice nelting
diagigey epresenting vasiatipm atitatime rin tthee valne of nygiaswgement taken by the first
description will be nade regardi ng the operation of ]
tempgatyre sepr 1 (Ofy Gpwr Bei bRe r BICOYHRE oPgraiign tfnavﬁe@ @ an ice

o L AL SR S A oo
i tiNE N - : t .t ak . :

o s Pl SR e

tenfpRRakirD 9eRBE E@ta) %ﬁﬂé ﬁlte%‘fsfnﬁnergfrfgt@f]aﬁf‘ leakdze 1{]{%{;6{1 %}ﬂ)@nsion valve (52a)

peration up to t I me when e | ce he
(i.eQREeal e BhefRt Bhkagd/Bow e cGOSH icBEplctR$ b3t flating MRS dxiphh$ifn valve
in the tenperature of a refrigerant pipe |line provided
(52m) inhthe bséd state) id epreesmdédibe sdeiliiny in(fHday Mindicativeeottemperature
no refrigerant | eakage in the expansion valve (52a)
varigtior dyringhida iseaheltigg operatigpassage/ fl ow i s cut of f
conpl etely by placing the expansion valve (52a) in
the closed state) is represented bg solid line in | )
[0063]gurs desiribgd ehevey &n & atrenpditianem(@0), thers mey bnan gxgesgjve drop in
the ice nelting gperation. [0062] As I bed abo

) [ ] descr e .
evapeyati fRieRerat R e theddqor @i@)qxc}emﬁ_%@éw%@e ilogx HB 61 2p) beving
N R S T M T
-opeﬁagilﬁh! Gh tﬁgoéa'sg Y¢ lct:l?e?goomgoqip??a‘ﬁlan' i qg’r‘ﬁ?nu%&,' fhe (v]aI?L)e 615?1ﬁasurement

ng I'n a respective ¢ ng node of operation.

takenhby tEAEEst thrhpdrBrd 9QlsbN 542D Yratfula D fhls SOMdidAURby kHIRd line in
val'ue of nmeasurenent taken by the first tenperature
Figwensdmringidadoddingdpadtiyn.f al | s as indicated by solid
line in Figure 2 during the cooling operation. [0063]
If the val ue of neasurenent taken by the first
{00638 npe datherenlseof meafubedagnt ftalkdnsby thel finst tenfperatresteasdr (54a) falls
determ nation tenperature (Tl), the ice nelting
belayperfasi gart cletermuiatipatempyraitye €k lar the ipe pfelfing engration control part
accunul atjon of tinme_periods .during ich the val ue of
(Snestastsr epdpmipgk asrupylative of r dme; gpRddsaduree ouhichy the Value of

mesb BEPL D (Tie T AGBPERETE T HSYGRtdD B the fist s
oS TP DBy S PBE AR g by e o
temPEERRI 8 @F 1(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).

[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 (54a)

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



determ nation tenperature (T2), the ice nelting
operation control part (81) starts performng
accunul ation of tinme period€/during which the val ue of
measurenent taken by the first tenperature sensor
(54a) falls below the second start determ nation
mperature (T2). [0064] If either (a) a first
tlm@dﬂd) o1 (bha sepeae condiierh(unie whith theomlugcf apenmulatenm offtime periods

cusigeicBihe Rl o eheDuPE L b G Bt (ST (S43) fulls
belpE B 05 bt bbb EPBPRAL T DT P £ v Bt delegprination

tlm%gc sﬁlge{j‘: Otgg 1c%?£\%iﬁx&%9%r£t%ﬂ:%ﬁtr%ﬂ‘g&m %&ﬁt‘hl—:’ %o@lﬁnﬁ cﬂoeration and

Calggs E{}ﬁ@gﬁ{eﬁ@mpe;a@%g@o ayithe first tenperature sensor
(54a) f bel ow t he second start determ nation

tenperature (T2) reaches a second start determ nation

[0065T® Jubldquehily, MBdcriptibe vd11°2 8e ARMHE tpErBREMRIHEALED BE thelice melting

part (81) stops thé cooling operation and  causes an

opdrgt®nNEdnitioh @al {81 )alip aniHeotiifié a/Hen the deSinelbnp sopatigioh |1y terminated.
description will be made regardi ng the operation of

On¢chéhd o meltingngperatper adiitonh paﬂn(&k)l depeamtings8tyrt uyf the ichemelting
time when the ice nelting eration is term nat ed.

OPeG’ﬂ%b fthidages dhgraxnanpign ofsbflea(ﬁ nmctbmchﬁ@d platet aqunlywdes control to
%}gg}g& rt of the jce . neltin ]% er at it
causg Ocoﬁzm’eé?g THRAD &FIYEn PsRiggess nt“h CEP8 %&jol%"tr%ﬂoél

and provides control to cause the indoor fan (57a) to
oo e Ros A SS1 ) o S haL P vt of
mez{sﬁﬁéﬁﬁ&b E&tg]ﬁ %lf(iﬁe hf&? r#pféartél{gﬁsre}e{%ls fco?%%%el%g ns equal to or

aboGO ld ﬁ?&&?ﬂeﬁeﬁlgéﬁm@@ ('F_ﬂ%} tHeQefé'Eenc@QBi’ee(tﬁ)hﬁ JaﬁE&rtﬁ@?& melting
ten‘perature the reference tine

ope€Aio8 &S bk t@mlumedTET Hel 18 rerRP &n@icratrel (T 3P@1d thé ﬂéf@@h@é’tlme (t3) will
The reference tenperature (T3) and the reference tine

be des@)bedileteindfer.descri bed hereinafter. [0067] Even if
t he expansion valve (52) is placed in the closed
state, this does not nean that the valve elenent is
[006'H clhyse ifthaeapansintvalve(82)ialplased dathe clased statey thimdelss, not mean
there are cases where refri %er ant flow and passa
thatdhwlve elsmsniie én 910%0%@ Biith the ﬁala@j&ﬁaw@ﬁﬂlef HEFds, %’&iﬁ are cases

whqreéhq{ég%axg O gas g&%}&@({t?p(g@%geo%ﬁ)fz cut ofF]c fn agd%mon 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 {S4a) 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



degradation with tinme. In the event of refrigerant
| eakage fromthe expansion valve (52a), this wll
cause the refrigerant pipe 138e provided with the
first tenperature sensor (54a) to be cool ed by
refrigerant which has passed through the expansion
val ve &52a). As a result, as indicated by broken |ine .
adheredricg hipebezn nealiedythE ige oelting arureereill bak@iinggd.t Hiccordingly, in
first _tenperature sepsor 4a), does not .i.ncregse to
thet 158 @slﬁl@gd@graé@na%orxmﬂrpaﬁo&iéﬁ itgér%fondlté%%g@ﬁ% 1h¢ reference
occurs. .a resul t he val ue of asure t. taken .
(et EthE IO Rt St 8 S BT PR RiedRtdbugte in te
: h ho t ' ' S t: :
exiililbf Bl @3y e D SE el ErcB eilbel 503 48 comected using 2
corfRfloh RERE doBretddRARGSS 1tRE libdr¥e bP@tara®iRR dfMAYBEpa2Sion valve (52).
adhered i ce has beén nelted, the ice nmelting operation
Its Wéthils £€ desnibed titlle fARSAREI Ngly, in the ice nelting
operation control part (81) of the air conditioner

(10), the reference tenperature (T3) is set to a

[0068] ue Caee e sEORditing dperatibe idagnet thd iceaheliigeoperhtion control part
| eakage in the expansion valve (52). The thus set

(81} edtetlencferdrenpanziaine ((53) Mose srocifsellpdassd omya difference between
correction val ue corresponding to the degree of
the gvediren ah miegFromenthiakery A nbe shoten peesyse)sensor 1(83))apdyithes value of

eIy 5B P ST SR SEtE SChHE (F QoltodF WRine operation control
rat [.on. capt.rol . paf. 81) .sets the ref

pacf BER RS Pl oRRblreghis bosBELT o BT SHEEs by e pressure

sen?cﬁg (85, e09LiRRLYRCRe dnflfimY Bk li‘%%%raﬁ? ASNASRBR {h%k%aﬁs){on valve

e sucti’on pressure sensor and the value o

(S2HERSHESIEMErchRsfink Yhe! eferélics ¢iapdaury @33 U £16RR 3@ perature. For
(97), the ice nelting operation control part (81)

exaaple, ibthe fliffhatcedztvin tHe ifeasrat ealnet hetr frimuneasiore@3, 97) is
val ues by the pressure sensors (93, 97) increases the
equakrsuen atoive rlef vdrbelave it Barf the meference sqsaiesitore (L) yeset to a

(52a) increases, thereby setting the refer e .
temperpie of vk k dparsys Cantigradsnelt %@%ﬁsyedr%ﬁluepggﬁﬂ%s@sﬁﬂe@}al fo or

aboiﬁ% é?;ﬁ{l)gl ’tfglfé ﬁé@nyvgf P 3@%’&‘1’1’8%‘ rqtfgr%ncgag%%%%{%gm\éﬁgﬁ% \;g‘y 1':E>t %%mperature
of 1 Beghil, G, 10 e e Sy G e SRR PR oy 2.0 e,

the ti¥ereMBa S ReaMAl 18)  £dteh ANERpbRnREWAIXT GeRles @RAN¢Ede. In this
1.5 MPa but below 2.0 MPa, the reference tenperature

casd, F3) >D@ sy;3. t o a tenperature of X2 degrees
Centigrade. If the nmeasured value difference is equa
to or above 2.0 MPa,
[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 (56a) 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



the reference tenperature (T3) is set to a tenperature
of X3 degrees Centigrade. In this case, XI > X2 > X3.
[0069] In addition to the al®e, based on a difference
bet ween the val ue of neasurenent taken by the first
tenperature sensor (54a) and the val ue of neasurenent
taken by the roomtenperature sensor (56a) during

(THusPen ideonelihg toperation |0Dwgoldmt (1) extimetse shefe thad las |thrg difference
oper tion control pa 81) decides a corr ction
%fna e m%sgreﬁéfa@m E&ﬂﬂvaﬁaaerawer BEYTE 5425 5 &@%%ﬁeé the; gegree of

ffaélj,t)ﬁﬁ ol n%}sgfrh}i ve ?% ngtgl{eg%é,g & 8(%8 ]ﬂﬁee correctlon Va?ue to a
greg{ei fV%IiL%ncefo? e&ﬁ'ﬁl‘f){% 3,1? qhg %ﬁ"g [&dy, f%elé? e%;? ymge!%ﬁ{eﬁ values by the

essure sensor sub rac

tenﬁféfeftﬁ%téeﬂgbrél 4':ie ?3% i rb%Lo%&DYO e e@é: CehfiadE @R S Rpension of the

t'enper at ure e |1 ce tlng operati on

codlidBt 6dratiRar tthe( &k) meR En@ie@éimw@dhtiom arta@1h htimates such that the
difference between the neasured values by the

expiaesiper v d5Zgnktles d¢tbdarateS6and i decideastas d¢dmectie@gnadeoto be a
degradation of the expansion valve (52a) increases,

tempariteetad Y hdegioes Eentigsadey alfudetmeasuredreducedificzdnge is Bawal to or
X if the djfference betmeen t he neasured val ues

exa
abayg & r%egr@@ng@wm buf eiedQyY o 5( Geaiees seanfigragdep dieogpragstion value is

B e T e
equgﬁté SBleYe S Ccﬂ:g;eg?gehﬂ? ade %%\9 QO Ye $ b%ﬁﬁ&%ra%l dtt%é Eorrection

eriora correc on va

Valﬁ@ﬁ%ﬁﬁE&' foebéJEf te¥lpeRGE B8 §’ 3%@?6‘39 RAGerald. NRisTRAS WBQdYZ >Y1.
val ue difference |s equal to or above 10 degrees

Centigrade but below 15 degrees Centigrade, the

[00%0) I eqh itBd icéahblBnk DpedB6nh ¢86trd1pRES), t@%@ﬁeﬁ&lué Cerperdidre (T3)
degrees Centigrade. |If the neasured val ue difference

corfesteddsuadd 40a direshohl for Hotet@fiiee terfobmtibgoddee lodtmdigh®vperation.
20 degrees Centigrade, the correction value is
RefgatigdedFigorehd, theteeansethatur e roferevBe trgpasasreCEt-1)yamte. reference
In this case, Y3 > Y2 > Yl . [0070] In the ice nelting
tem@ﬁf@?lﬁ? (Bor2e gt fosmenefr which T§PreseRs 3 ERIPRGFCIEMPEIRHE? spiieponding

to thel A MR S B TG eGP O PR gy By Frgon valve
(52%)_'%:513%5' rlzﬁ‘tdz? of Jh egerﬁp? \e%n%%glé?e ger%{éa%fh%gr f)%ﬁgﬁ{oﬂbﬂlrgeto the case
whe?é 1 b&ﬁnit@@flﬁ? ?&B@' dc%ré@&efe&};ge?m{t %ﬁ%@%@&d&hﬁs in the expﬁmsmn valve

corresponding to the case ere it esti mat ed that
(524).ttle refrigerant |eakage occurs in the expansion
val ve

[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 (13). As these measured values by the first

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



(52a) and the latter of which represents a reference
tenperature corresponding to the case where it is
estimated that sone degree &P refrigerant |eakage
occurs in the expansion valve (52a). [0071]
Subsequently, the ice nelting operation control part
m% sets a reference tine t3) for determning
start of Hherier shingfopetation gy beluset glepise aaligng opation control part (81)
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ion ‘contro
vah!ie%fl%f ﬁﬁqgmbélﬁﬁlré Egh)sorspétlﬁ 1m%ﬁﬁ béRrb8fe Mhel Wen the ice
first tenperature sensor a) and the room
melti@gppeation & aﬁ)@ﬁﬁ@rstﬁﬁaéqualﬁﬁaﬁ ubeet WB&%&S@&I@I@I‘E@[@ but blow 15
start of the ice nelting operation may be used. The
degraze Ceptigradg) thpefatienino@b) Blscipard tift8 by 721 esihitent Ethe measured
such that, as the difference between the neasured
Valuﬁ'aldlféﬁaelwy tShéthaértpeeratabwee 1§ efraees Coutigradso é’)lt blow 20 degrees
|ncrea es, . adhered ce r%gplres Iess tinme to

F‘idéd € IRigreDEs §1H{eh(é3 if el ehmeof fd yopmyfes; Jt éhf‘sWEPSIUé?d value

For exa f t he

dlff% etatn, G GoboRs 2Dl Enusriale Congarent B (Bdspet o
tlmémjjn?ﬁlﬁésy Iﬂgfg tf?ﬁ@@z@hen the ice nelting

operation 1s to start’1s equal to or above 10
degr ees CBntlgrade but b|OMI15 degrees Centi grade,

{OOﬁ]e 'S'ﬁf)&ﬁﬁ«?ﬁf?#ﬂque {ntel’%ﬁq o%e Egnt?)flg)'ratgg ¥ se@an u d:)g)er limit time |

m nut es e rreasure IS €eq

(t4) Gbr hierviEinihp fIRESAR @&nﬁ@ahhwfaﬂ@ ideUhelah® Wp2@tised Miﬁ@ spemﬁcally,

: Centigrade, the reference tinme (t3) is set to a
basedlf 072 diffemeh@sbetivien e valas uf ettavabment kdédf by ehmﬁrst Stemperature
equal to or above 20 degrees Centigrade, the reference
senspr fg4a)ta3yl the velae of on@sunemmt ke By rthe reows terperatiuiessensor (56a)
[ 0072], Subsequentl , the ice

| > Z2 > Z3.
lmnwg}amlﬁée&ﬁ% b itigee BbRR 11BY ijsame tmlypeg@tqﬂ Bnalgypde start, the ice

e o ) S 50 T G 551 AL PRASE v
by Rased l%ﬂlpt@ﬁjaﬂir sgﬁs%p‘f?tlrﬁ%ﬁetﬁg bAE 4 &% L@é %%%Q' ggfﬂeﬂlteasmed

t aken St eratureée sens

valu¥@fiér ﬁgrt TR ri(%”ﬁl@ttl Faéﬁfefhtf%)ﬂ hBe bE QBEHt e['HBeiEé‘tlﬁ’fﬂ@ng operation
sensor (56a) imedi a before the tinme when the ice

contr [fait(g1)0¢3€iatds @ach thafRe e diffefdnad betw%élﬁithe(lrﬁeasured values by the

temperature sensors (54a, 56a) increases, adhered requires less time to be melted, thereby
setting the upper limit time (t4) to a smaller value. For example, if the difference between
the measured values by the temperature sensors (543,. 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 (t4) is set to a time of W2 minutes. If the -



mel ting operation control part (81) sets the upper
l[imt time (t4). As these neasured values by the
first tenperature sensor (5#4) and the room
tenperature sensor (56a), neasured values after start
of the ice nelting operation may be used. The ice
neltlgggp eration control part (81) estimates such
meammd v iffered¢d S @nual de obebove ) defgreentantigreds, viad wppsr bxnit time
tenperature sensors (54a, 56a) increases, adhered
(t4)rléa9drf? adimef V3 miputes Ipdhisspsee®] ¥ ME2 30Y3- setting t he
upper Iimt time (t4) to a smaller value. For exanple,
i f. the difference between the neasured val ues_by the

loownpeﬁafh?ﬂéa:é ahdeicebedabovestis) refensrsaitanatytuef G es sefeand then
B ol il s e
.on @g% %{qﬁ%sgﬁ%]z %\%ﬁ?ﬂrﬁjé&%ﬂ P& rlﬁ ((iésla r‘cﬁgz?‘wg?ea Lgesnnsir?a}tmn of the
ice %é‘hﬁrg Sg\iﬁ%ldns W@lsg&%%@drll}’agﬁ dce th]c5|hg%%h§§§ F@:@ﬁblg Esagtgrted ice

but 20 degree nti

adhéilidl) toi tBe Hflboi Ieaaeidhm@ge@f(ssée idThdeddasy mhéoﬂanefea In by the 1ndoor fan
nmeasured val ue difference is equal to or above 2

(S7degrdegsrtCeridugiade]titohe Sinppeakie kdffipdraiiti pipe 1{nb4j)1spo$ecsei the first
toatine of WB mnutes. In this case, W > W > 3.

tempeyatpd] sangott Gﬁéa)/\iawlwshaa@sldm e tedaindyethe itdoor &re(5da) ¢he value of
tenperature_ (T3) .is set and then corrected and the
measeRiepttaken bﬁﬁ@ Hrst temperafireaseasar§4 algraduglivninerepsesss indicated

by Sl ViR 8 Kk er ol DA VA S guiirias ‘sEp o Lt it tGfperature
sensIoE 254212 Gkcd % {h'e N8 PARL %Qatu#&ﬁ%%ﬁe f?:'e fnﬁe‘i&gaéé%er&?o% cotntrol part

I'ng operation i1s ted,

SNt figtd ﬁ@%lﬂ?ﬁcuﬁf&%ﬂ gﬁrtlrﬁesﬁé})od's %uﬁﬁét\ﬁﬁlc}p}he' rﬁgééﬁfed value by

air fed in by the indoor fan (57a) and starts

the fifsacbiigletarugabidon S4aPererds he reRidncd &maidratiied3).i Whce the value
di sposed in the first tenperature sensor (54a) is

of agdugmil #teet efdity petiodsfdading iwhish theevalveddanedsaremeh7amken binthe first
val ue of neasurenent taken by the first tenperature

CMRRERYESy SEEdFa fS4g) guereds ;th¢ mfp@agfeéer@@ratnm ¢ egachigy the reference
aJ ue of neasurenment

line in Fl :
time; @beﬂ“%lﬁe m?ém%a ? t{O@n&?eFraf PSeQé%ﬁ%F thesigg pcdtigeappgation to a
t rence npenature he e nelti
halt o%lgré |S§Sn ¢ nP OOhrtig 0?%&‘)‘ St af't %ddﬁtg?l? o?vrﬁlngﬂen the value of
uihft S
ST 690 bl TR O LA 08y T i
temﬁelﬁﬁufeeﬁeﬁfs@fn@ﬂ eRBER! theerefddnoe fRGRrAtN® VA USes oﬁot reach the
accumrul ati on of time periods during which the val ue of
referemas timen@d); thealce mdéying pefativs tcontrol 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

[0074] 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



tenperature sensor (54a) exceeds the reference

tenperature (T3) reaches the reference tine (t3), the

ice nmelting operation contré? part (81) brings the ice

melting operation to a halt and causes start of a

cool ing operation. In addition, even when the val ue of

accunul ation of tinme periods during which the val ue_of
suchan g diselrarea piresHresgnione (98, PEx therleqpmelting pperation sextrol parts (81)
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hasEDBIDHAENE LARIR taking! Eat& QBhiigthash it 18&kadd ¥ trefrigerant in the

enbodi ment such that "t he degree of refrigefrant

- expafdkagsve (52) hén eprashOinvi@ionehéoer, the ftich®d @ehpbfaait (T3) is
t he nmeasured val ues by the suction and discharge

set o eswlcecaenparding B3the Aepree Tdfarfigerant ldwkags irothet dxpansion valve
measur ed val ues by the 32 suction and discharge .

(32prvdissehrye cxemizoths eyes of 9zyurTenge of gefrigedant hgkag@ef?fan itlghexpansion
control parts_(8l) sets the referepce tenperature |

valyer&2) wintscippsaibley s defsrming Heradipgion phthegiceompiting rpperation at the

ol GiF CERBRATRG () CRECTSETEE %?th‘-’e?i%f?é%%ﬁ%ﬁ%%gf%aﬁ AskSeipel. i
bech i TRANRL R 2R AhmbE ERTRRAT] of 1IF 5 FRERE pppration

regRARSY BLHRL heRnbd8r hRRKAOSH Rifrif&hit 198638 n ki EhRAnsion valve (52).
expansi on ‘'val ve (52). In the present invention,

Thifiohencfire fnbltest &f positte tbeppeedt thee ideTReltiy opefatib® fom being
val ue corresponding to the degree of refrigerant
- unnkesskaaie ckevutedevialepdsosirevential veme (Xyqm wineaining unmebed.i n
' the event of occurrence of refrigerant |eakage from
t he expansion valve (52), it is possible to determ ne.
[007dr miAsitiamallnfit istrenfigwedrsl thefystopadodimhent such thakan estimate of the

reference tenperature (T3). corresponding to the
- degregrofl idggradation Gdkagpansier yriaE (gPys denveddiup gulitiereacs hstwcen the
to accurat el termne ternjnation of the Jc lLin
valisoof FEPG oo Pl B Ao frtin P RFECRRCEnE GHBLD (G vhiue of
r . S, .
s EEBFEDSP ) S0P 0oLl HARIAR YO BBy Pl
opei2B6h At TIRRethF0 Thd feNBeliMBNGREARA! ddntrof $8% UBEA cRE by use of a
al so preventing sone ice fromremai ni ng unnel t ed.
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 (T3) comes to have a value that reflects the degree of degradation of the




[0075] Additionally, it is configured in the first
enbodi nent such that an estinate of the degree of
degradati on of the expansi or?dval ve (52) is derived
froma difference between the value of neasurenent
taken by the first tenperature sensor (54a) and the
val ue of neasurenent taken by the roomtenperature
CXPABREB VAl S6ER)-d iioatdirglpi rhscemen Posside do gnorpgiccurately determine
gﬁ%atlg Therefore, the ice nelting operation
eIy gﬁﬁ?”?@ﬂ?gSBgﬁég%s by use of a correction
val ue corresponding to the degree of degradation of
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expansi on va

val@P6f RkaRifomdrit kkeMBoRhd ﬁ%ﬁ@ﬁﬂpbﬁﬁu@ B&isat {58 Tﬁerﬁfb‘ij@ 'based on the
suspensi on. The first enbodinent uses a correction

meraretevalos difspatd] thg it® niditthgdegpistfonodontied pad §81)osetothe reference
the expansion valve (52) to correct the reference

time €19 do atvahe (OTi8yponding toHbe esetehdesred ehpeltattilinye I(x'Ifo) past, the
comes to have a value that reflects the degree of

ice g@éﬁ%mqrrﬂipndfas een bouglide ahhitpascardinggo tgplixed reference time (t3),
or di.ngl it becomes.. ible to pore :
rogfaligt i e degre meﬁgb%? 5 bR adhdied tieng Togar dirofmbodiment,

addi.tio 1,5 . confl ured .0 the first
hov[ile%%gllxe peference thmef %)( is get t 2,%a uet X ofpotnﬁmg ta She éeéTeef of meltability
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of TR! L@k % i‘éd wé %cdlﬁ@ ﬂéjQEﬁé utn%dtﬁ? dh%lﬁﬁg ofhl%@t adhered ice varies
exchanger erlved om a ence between

depbhdiny ah Ue: (ﬂﬂ‘ réEﬁﬁSh'élﬁBHﬂ* of Blé@ahd¥d {dee ThayRereddrt hiikes it possnble
sensor (54) and the ue of measurenent taken by the

to mae avdueaplyrdetamenestermsinatidrbd)the ith enedtfigy eperdimed on t he
measured val ue difference, the ice nelting operation
control part (81) sets the reference tine (t3) to a

[00VEl udncdditespsiscodigiced inehe §tst rabedindayseh thit an estimate of the
meltability. In the past, the ice nelting operation

degprgsofyadlinbiity witiee adhering 49 thexmderrdhasy exdhangrs (BB)kisdlerived from a
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howev feren e 1ine
and R VB mes P iy By o RSPt e MbeL BT fperetor,
u r
bas@ ?ﬁ fig ﬁreﬁ g%hff&gl‘f& 8R it el @%gpgaﬁgh c%rél%aﬁ (81) sets the

ting o hered i te varies ndi ng on
uppBEBhaaid (1Ftd #bihé Eb!rrébfpohdﬂﬁg 6 IR R miafed. defeSof meltability. The

therefore nakes it possible
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.



to nore accurately determne term nation of the ice
melting operation. [0077] In addition, it is
configured in the first enbddi ment such that an
estimate of the degree of neltability of ice adhering
to the indoor heat exchanger (53) is derived froma
di fference between the val ue of neasurenent taken by
[007Bk f iln edditionyis incenfigusashingthe () embadimentesugh thas teg foe melting
measur enent taken by the roomtenperature sensor (56).
opefiiperphd pargEbirdsiduelE neasured val ue difference,
the ice nelting operation control part (81) sets the

pertBe o B B QRBEIOR Rl PR B 35 Sopu i fhiteers (53
dislgcﬁ: ?Iilél'? ﬁ?gr]eitji%nq ocb[gﬁlrﬁ:@é)s %d gl?)a{t Hﬁ':ry rlg n%q%p ﬁg ogerat%n control
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ure sensor cont i nuou remal
hea?Gk@Hanéé?s ?53 a y%é b&dis bRE ¢e8r heR]ERN %513 CIHES SLij)écted to the
refere (t3) but also fromthe upper limt
ice trhélﬁné toﬁb}:ra%hChInl Sthaletwoﬁ'@s avealwien aoideesRiig operation is being
t he estinmated degree of neltablllty This therefore
excnetk@ i 4 terpossndrdfthe pluraiimdpoabeat eatteingerd €33y m&nmssxble to perform
termnation of the ice nelting operation. 34
a normah geitlinigorperationiin apether igde@dephenchanger (Y- eﬁnﬁ&@ﬂimﬁémm the air

contignes Ex?éﬁfhﬁﬁeﬁéb%%%h%%% F1 AP GpBRarS B e sl nghor heat
exfREgsaon TR Purar iSRRI 8T ” and that,

when the ice nelting operation control part (81)

vaRIRIIEN BCEHE GRS FAMOBTMIR "ol “exchanger s

(53), only the certain one indoor heat exchanger (53)

{004\71\% 3Ubljnetﬁ£ q’gl V\#\anlghﬁeschéﬁomlﬂ'H%grng&’eef%%%dg Slﬁrﬁ{l&? of the first

even nel'ti ng opera ern
emBOERAME dni thisdya¢iafibRi Yas@N6n &f difrben® betdter ﬂ'fé'oﬁiiueh@ﬁﬁleasurement
exchangers (53), it is possible to perform a normal
taken(gl the Fir@Renpérafife sdhs@nNGU&id thedale of edasexmbatgledn by the room
_ (53). Accordingly, in the air conditioner (10) of the
tempéraBire eazodi(f@ntthe tdvemiehthgoopesginmesoritrol artc(81) Isets the reference
i ndoor heat exchangers (53) are di sposed respectively

 temperatuse 6By | Ynldksotbe di rsl\mwm@u, the refqpence dempeRiBeDl VBNt is not
subjregrgég pglaggecgﬂ)sa]; r!x;:lt(?flgtlhe glirede opF ﬁéallt %Qchvf\;tnn,lgers ?i%a@gg 53c¢), i.e., the

indoor heat exchanger (53a), is 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 (S54a) 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



enbodinment. In this variation, based on a difference
bet ween the val ue of neasurenent taken by the first
tenperature sensor (54) and 3he val ue of neasurenent
taken by the room tenperature sensor (56), the ice
mel ting operation control part (81) sets the reference
tenperature (T3). Unlike the first enbodi nent, the

mepsefest waless bychptempetatere Tgprss(Bda,i I ap indicagastarenteraiggradation of the
correctjon, Qne of the three indoor heat_exchangers

expansign vabys, (53a); yand;sets, the ppferencp derpperpaizg (Eddctwamdewer value. For

xS EErS BRBR: D BESORESALten T 6 fP Frffesensors (S4a,
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(81) sets the reference tenperature (T3). This
Centigzasier gble viafemencdi feinpemtue (IS) pisesttotoed tampepasuiecef V2 degrees
nmel ting operation control part (égg. The ice neltiQ? i
& entigrade
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bt 57 o8 dsiiess CabEate G efmies ngayrahia Lot svgpdapaipbiature of
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nce nperat’ure ( to a | ower val ue. For
exanple, if the difference between the neasured val ues
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rees tigra e 1ce nelting operation cont

havBad tyalifl hat SREEABIGE Kigedt bR aeotdu8tiSXRANRIOBpARLIYE valve (52).
(52a) little degrades and therefore sets the

Acdogdiggleneentveispahabiia@sion Juve 58 degrades &t sHdergdf reMgerant leakage,
degrees Centigrade. If the neasured value difference
the jiee emplitalg Lperatiom lrowieoll part €§hedeter@ants (rrondtetiontofbtheoise melting
15 degrees Centigrade, the reference tenperature (T3)
opejagiogeqt the referengsefemmgraiursf (N2 epergsp@slingoin thayr vdee degradation,
the neasured val ue difference is equal to. or. abgve 15 .
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reflects the degree of degradation of the expansion

SECONYEEMBODIMENT OF THE INVENTION

[0082] In the following, description will be made regarding a second embodiment of the
present invention. In the first embodiment, the ice melting operation control part (81)
determines, based on the reference temperature (T3) and the reference time (t3),
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



Accordingly, even when the expansion valve (52)

degrades to undergo refrigerant |eakage, the ice

mel ti ng operation control p@bt (81) deternmnines

term nation of the ice nelting operation at the

reference tenperature (T3) corresponding to that val ve

degradation, thereby making it possible to nore ]
takercbyithgtredry tenepasatiicrsentos (3) sack dhe tohe thabthedes melting pyeration was

operation. Consequently, it becones pass
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operation control part eterm nes, based on t
ice hefleieaRatioRRLbahe ife(Wikh B8 et hgltihgbpé@niee rdrhi® to the cooling
(t3), termnation of the ice nelting operation.
opetinionke the first enbodiment, the ice nelting
operation control part (81) of the second enbodi nment
determ nes term nation of the ice nelting operation,
[0083s ed Innhd Fdlowahg)elesdrippionunilll bt made ofgaddiff dliceoparstion of the ice
between the val ue of . neasurenent taken by the first L
meltipgrpperation eonieoh part (§B4luriagdhe time yimnmuwhen theege geligmperation is

PP S
par) Qf T SRl KHPRAT KR 3 AP oS hsplpding 1 BE amant o

adhBHEPRSBe Bhddob Bedt AxLIMMBI(T3]P & thP tinRwhétl BHéli€e Relthgdoperation is
graphi cal diagramrepresenting variation with tinme in

startele val ue of neasurenent taken by the first
tenperature sensor (54a) fromthe tinme when a cooling
operation is shifted to an ice nelting operation up

[00843 t h@ndei thre isshmaltinp @peratomid stantgl, dpeicatcdiing epenatins ¢amtrol part
the cooling operation. [0083] In the follow ng,

(81)rabalates the valie [of agramvdatonrafgliifeiergs bhevesp dreatalemoloneasurement
the ice. nelting operatign contr.ol agart (81) d

takeppfey thenfirst fegpRafRle 1eneon Gdahang fhitgvape Pémeaﬁurﬁéjlrehtn%ken by the
roox%&%%%%?%e&e‘ﬁ%%&éﬁf%g %g%rpne E t?g g&qugbgééog“:aﬁ:(tﬁg accumulation value
is r%pﬁégtgh%altﬂggé] rl}egtlfcﬁdqngoﬂggg rhgt%lii %ﬂﬁ@ %&ﬁ{ﬁf El%t A QmbuButiBh §3hR" Eecds the
preset setting value, the ice melting operation control part (81) brings the ice melting

operation to a halt.
ADVANTAGEOUS 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




part (81). The setting value is so set as to have a

val ue corresponding to the anount of ice adhering to

the indoor heat exchanger (53a) at the time when the

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

melting operation is started, the ice nelting

operation control part (81) calculates the val ue of
terr@ét,ﬂwfalsa@soaa {54 andl theeyadvr 66 nireswemeantt falsery Rl e gpom temperature

nment . taken by the first tenperature sensor
Sen§<§4 3) dHeng fhe 1\9%1|Hefétne& OPFé%%%]r BrsRt 1@ dREAMBY tﬁwnav%ﬂf the ice

melyBE RiStivh. ¢ AROU I dePiameghtr eoruspd P Bt stupation value
cor&%%&'ﬁ?go Ba S%ﬁ)ﬂn@te@%? c%r%foge Eﬂgp %TE(J gsttl'n%?e based on the

ue excee rese

accilifatibe VARR! %&He%r%%dtoi g?@fe%enﬁ%)i Qﬁétﬁl@soft iz@ Ha‘é Sogn melted,
melting operation to a h ADVANTACGEQUS EFF

merﬁbﬁnﬁﬁmmmbl\ﬁb&a{eﬁpﬁénﬂlﬁb tcheins 869 B H&)ﬁbm‘ﬁgtoperatlon.
there is made an estimte of the anmount of heat

In sddifi@n giedthieetecesd eaibiodinesht, etem irhéhe nabkeowhkbeathere is leakage of
exchanger (53a) during execution of the ice melting
refr@gg@qnat ® inczaree incide yalveraf pgeunnlatinn ¢frdjﬁ‘glienp@dletween the measured
hanger (53a), and the _val ye of .accunul ation

| Vaheﬁ% dhe rasTatwe iesers (8, o8l Wil pat %w&@%’ﬁhw ﬂwx@“ﬁr%shmmates

the pESIGH ERioRd, Wﬁﬂqﬁé e SR DA Fk L o 85 ASApEPag) fils o
i 99 hEal 68 fﬁ%oﬁqﬁ{n?tﬂ'leogbe'Iﬁel'ﬁflgdolg%ﬁ?ﬁﬁtd%g% Wtigerant

erm na Ion O I Ng opera

leak%ée BX e %&ﬂﬁﬁﬂﬁ%‘lv ). mebedqhdm hﬁc&ﬁ&s‘%&kﬁié ®brevent the ice
0 nDur%?

val ue corresponds the a of nelted ice.

melfihe bpdratien froth BetngdRERtdh&ily @xeaiddMhds aloapasiefitng fifne ice from
accunul ati on val ue, whether or not a predeterm ned

remaimngninnedfitedice has been nelted, thereby nmaking it
possible to accurately determ ne term nation of the
ice nelting operation. |In addition, in the second

THHYD FNMBERIMENIOF THEINVASETIPNr e t here is | eakage of
refrigerant, the increase in the value of accumul ation
of differences between the neasured values by the

[0086d npdp dbaifdlosans @iescrmn \@H)bevmde wetrding 4 thisdorabodien of the
pres%%ﬁ%i%{%{ogniq'i 'ﬂ?@ﬂﬁé S {tﬁqbiqém e rsar PRI g G et
an opgrgtlﬂ% 1me:1&5[) t[aP[Q[h egglénq? oggl?eolgg Frgil fgnogegﬁlon asd 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, 53¢), i.c., 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 (54a) and the value of measurement taken by the room temperature sensor (56a)



| eakage in the expansion valve (52). Consequently, it
becones possible to prevent the ice nelting operation
from bei ng unnecessarily exé&8uted while al so
preventing sone ice from remaining unnelted. TH RD
EMBODI MENT OF THE | NVENTI ON [ 0086] In the follow ng,
description will be made regarding a third enbodi nent

imgediptely beferss thet tip velani e, ice Angltieg opetetior ib GlPwetet start, the ice
he ice nelting operation contrql part (81 ets an
me@ﬁg rORETAHGR EoME (paﬁ)(sﬁ %t BF QPErate @Fr{ﬁ(%atﬁzsotﬁe%fmmwd values
i.ce Lting operation, and hrings the ice nelti
by GSPEF iosnbte St Tear Citah o, BeiPth ehfpersth SRodr @0, aneesured
| td [ : i.ng i (15): .
w8 A P51 80 HAEI SR BRNRRLA TA¢ecl g operson
comdf bart (818 estithit8s suBARA! adWBR Ui fRF SR MBFech IR IneadiPed values by the
. selected her for the purpose of the follow ng
- terrpeSiCurk RENsofs. (545,053 lindresed, iaflidredicsi rbduikes 18RdBne to be melted, and
regardi ng the operation of the ice nelting operation
setcthatopedatip@ time((8%) )to apmadlet tedud.| Fer esaapld, figthe céfferehdel tegween the
operation started is termnated. Once the ice nmelting
mezsgeadataluss bytthe temperaterei sgesore(Sdpn b jemadiaely before gle time when

art (81) of the third enhodinent sets the operatin
the 5%@8@1@530135%9%8 plequtt e Flert cafe faoF gRoventt dedreds Centifrade but

pfical . d dj.ff .al
blo B st Gebierd G obfofaie e LT 2SSty of LB 17 e
me%sﬁr%ﬂ)vaﬁ{%ddiffg%nyea:ﬂsr a‘(l@&g ;EF Qﬁéveelge&tgréeg lﬁ%ﬂti Qr%dé B& 189%0 degrees

enperature sensor (b6a) ......... . ...
Centigrade; the-operating time (t5) is-set to a time: of S2 minutes. - I-the measured value
........................... 38 i Mmedi ately before the
diffederie: Whefial fveor SR veRI0t dopged [Thtifiade the opb@tihg tienes{ts is,set to a
the ice nelting operation control part (81) sets the
timopeFhmimges iInghi taee, S8 S21e8® neasured val ues by the
first tenperature sensor (54a) and the room
tenperature sensor (56a), neasured values after start
[00%3] t hWhee shendirationgtiop exf sl ise medijnhepaysiéah req¢hss itheeoperating time
nelting gperation control part (81) estimates such
(t5)¢ g ice BRlting apgpiieesaebryE (SR BHNEHE Msaueiiag opsipt@stoghalt.
~the tenperature sensors (54a, 56a) increases, adhered
' equi r | ess t] to be ted n s the
ADYAREERROTS meiiehd O bR EriBD G EBisN o e
if the difference between the neasured val ues by the
nper at ur,e sensors (.54a,.56a) .atel.y before the .
(0035 e T b e @eﬁg@ﬁ@fﬂ%ﬁﬂ% Ohkssngistnfe indoor

hea‘ti g’xc%grlljg%lr (%9) o es%ﬁ%%eed ﬁ%md%gcfi ersenr(::ee 'Btetivx%reﬁlqﬁe k\)rgfue 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 meltability. 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



bl ow 15 degrees Centigrade, the operating tinme (t5) is
set to atinme of S1 mnutes._ If the neasured val ue
difference is equal to or abtve 15 degrees Centi grade
but bl ow 20 degrees Centigrade, the operating tine
(t5) is set to atime of S2 mnutes. If the neasured
value difference is, equal to or, above 20 degrees

leakager frgmathe, e"cﬂ%&%‘béfﬁ]é(ﬁ (3@)- ttherese(ting) of; thesepergtingatime; (t3) is little

aff?%@ﬁ%%?ﬁﬁ%?f et O Fie g ShhiabloBh SRhedifa it te
cor}‘)%ﬁ‘%lgxﬁl?rt %@% ‘rbth(et ; } coh@?ioh&efal ltI)' l%glrﬁptgr% nSH'Pal cooling
par 1

con rlnst I'ce nelting opera |on

opfaibfrom BOEN tﬁ%&nﬁ?ﬁﬁ&gﬂ%ﬁgﬁgﬁﬁgﬁm EAfliidion valve

(52W9|G®Bédubﬁﬂ/y qf bé&&e@?yb@éﬁﬁi@% ?ﬁev&ﬁl&hé REEOREItinB&Pkration from being
exchanger 53) is estimated froma difference between

unricoesswidlyexeaftedwhddislenprientinglsemelise fréve rémaiaing unmelted.
tenperature sensor (54a) and the val ue of neasurenent
taken by the roomtenperature sensor (56a). The ice

[OOBﬁ] tilh gxomlhiebeamtemtlmbmb rabbvepdastri¢Bdmbaidments beesmsendially preferable

red va dj fference,, the. gperating.,.ti .
exapifed SRRP R B BERRL G B (o PR bt AR gl Resdt Bhvention,
its aypdicasion or itoamplicatiarerangy.r espondi ng to the estimated

degree of neltability The time required to nmelt the

| INﬂﬂP‘iﬁﬁ%ﬂﬁ? Fflfegendi ng on the degree of

|ty ereo In the third enbodi nent, the

eratipg tinme (t5) is set to a val ue cq spon

0oPRe E@Sé@%fiemb?%lquet e SresEHan o dipds 28 uﬂfwelgéﬁ%/ﬂeld of
air n@kimgletrs cpdigeidll © peofompran iae cualtrugedperatitet e pivtidization-side heat
exch&ig&mhwadhfenh@ﬂwk&@ mel ting operation. Even in the

event of refrigerant 39 | eakage fromthe expansion

val ve (52), the setting of the operating tine (t5) is

little affected by that refrigerant |eakage,

therefore elimnating the problem associated with the

conventional technology that the air conditioner fails

to return to its normal cooling operation fromthe

ice melting operation due to refrigerant |eakage in

t he expansion valve (52). Consequently, it becones

possible to prevent the ice nelting operation from

bei ng unnecessarily executed while al so preventing

sonme ice fromremai ning unnelted. [0090] It should be

noted that the above-descried enbodi nents are

essentially preferable exanples which are not

intended in any sense to limt the scope of the

present invention,



its application, or its application range. | NDUSTRI AL
APPLI CABI LI TY [ 0091] As has been described above, the
present invention finds its49tility in the field of
air conditioners configured to performan ice nelting
operation on a utilization-side heat exchanger with

i ce adhering thereto. 40 Cdains: Wuat is clained is:
1. An air conditioner conprising a refrigerant circuit
(20) wherein the refrigerant circuit (20) includes: a

ClLGRRPressor (41); a utilization-side heat exchanger
(53); and an expansion valve (52) for controlling the
amount of refrigerant flowing into the utilization-

Wit Geclhidadd igxchanger (53), to thereby performa
refrigeration cycle, and wherein the air conditioner
performs a cooling operation for roon1coo|ing whi | e

1. dur AnGit bendioeder t@mpeisiegad reffigtdagt aircuic @0)i whenir thesrefrigerant
able to execute an ice nelting operation for nE|t|@9

ciramit (20% 1ncﬂuxﬂmer amgnipoessdre(ﬂ),l 4 nghzation-ssdegbedt @xchanger (53); and an
exchan g%g%) by closing the eﬁPanS|on val ve (522 to.. .

EXPERUPIE HYIVE Bl eomllmgethwmpwztaz iTehilgerage flpwae into the utilization-

sidg ﬁ%%:q@%ﬁ%%%gi@ fe?e'f g % %&%?%%%F%ﬂ%aﬁg dag vhgzgjn the air

cor oo RS2 PR 55R, Bl SR ke coong

opepa%ﬁ)ﬁl{ﬁf,eg?' Bnt’ﬁ?@ﬂe} 1§ i) té Qﬁecﬁgeaaﬁ’l"fc% 'ﬁgelﬁﬁ rat‘i(;hefor melting of ice
0] et e exXx

mper ature pi pe |1 ne ween t pansi on

adh\(éﬁﬂl & fhe %}lhammtga&e wdak bk dRhiRN53) Biecibsiap texehanges valve (52) to

or the tenperature of the utilization-side heat
therek¢ Feed @@trto (i3t lizatich-sida heatlexchmapar (68) Yhef r caadlitionat camgprising:
the ice nelting operation to start if a predeterm ned
start condition is net and for termnating the ice
highddw pregswep diffdrérate defectibremeansu@3097)nfondeteaimgrt diffierdnenbetween a
by the tenperature nmeasurenent neans (54) continuously
high andha tosv prgssutre obthe reftiberaion eyolasf er ence tenperature
(T3) for a reference tine (t3); wherein, based on the
val ue of neasurenent taken by the high- IOM/pressure
tempprpfuse tfesureantanedns bk pn snf(aggln&m}her e temmsratiye of a pipe line

1 f .
betwe anaw gxp)anglglt'l Svaiive (gZ it e?xgeuthl%npglggitdg rhea{ exghanger (53) or the

temperature of the utilization-side heat exchanger (53); and

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 (13);

wherein, based 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).

2. The air con_ditioner of claim 1,



2. The air conditioner of claiml1, 41 wherein the air

condi ti oner further conprises roomtenperature

measur ement neans (56) for 4¥easuring room

tenperature; and wherein the control neans (81)

deci des, based on a difference between the val ue of

measur enent taken by the tenperature measurenent neans
whensin th pér eapditipapuBIrger corepings sormm ferppiattirenyeasyeenient means (56)

t enperat ure neasurenent neans (56) during suspension
for&?eggwglgc@ﬁmtﬁﬁpﬁrﬁ@?%i@ n, a correction value, and

corrects, by use of the correction value, the

AR IEIES TR WP ol ek PBR BBt U0, B o
eSS DLRATE 3 B e W LB e e o
SSRGSy SR Ui,

of @¥RBPBADBpARNE a( @ech @ vAN Al dohR&s! BE u@OrHEE Bfrection value,
refrigerant flowng into the utilization- side heat

the exferanng edmieddire (10) kétevaedy o el wilwe &f medsurgrindtdl@A by the high-
cycle, and wherein the air conditioner perforns a
lowcpressuregditfprenat daectioomeann®@3¢89).i ng whil e during the
cooling operation the air conditioner is able to
execute an ice nelting operation for nelting of ice
3. adhéniawy cemglitiorer wondprisiangi © mefsigemnt elcuit 2N aweein( 8:8) refrigerant
. by closing the expansion valve (52) to thereby feed
circyit, (2P} inchedesy f |compressn- ilder plizatiopotdenbeat exshanget (B); and an
air. conditjoner c rising:. tenperature_neasurenent .. .
XPRRoTS Y4150 {57 g HELQUIEN® BinPHRrOLTRE BetRD BPHLTE B e gilization-
. | e [ a . .
sidf B, Rect BT dliy SRARE #9540 Rdie” iR Wiein the air

conHRITRES ?E%I%ISOE (!d%ﬁng'tdgei"a%i%h' RP-Sbfe cHa R ?’Ylﬁgatﬁlgﬁ% the cooling
(53); roomtenperatlre neasurenment neans (56) for

opefitiag uhid hig chaditivie P ablatis etscutith ReMidiohg sRaMsor B2 Indl@g of ice
activating the ice nelting operation to start if a

adhpnegitet the ntibeaiont add heat exudiat g {S3)sbynmelbsiag thef epansion valve (52) to
terninatin%lthe_iqe melting operation if the value of

therg fagd airdn fhe ytilicatiomgide heot exehsager (63 thesiseanditioner comprising:
means (54) continuously remains equal to or above a
reference tenperature §T3) for a reference tine (t%);_ )

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);
room temperature measurement means (56) for measuring room temperature; and

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);



wherei n, based on a difference between the val ue of
nmeasur enent taken by the te erature neasurenent
nmeans (54) and the val ue of 4deasurenent taken by the
roomtenperature neasurenent neans (56) during
suspension of the cooling operation, the control neans
sets the reference tenperature (T3). 4. The air

(8
Wh%réw@l pasedra@ déﬁerw bsheccathe vadpgal mﬂ@ure\mﬁéf taken by shsdgmperature

on a dlffere t en t he, val ue of rement taken
megiraeit S (S0 8. e Ah, 8 T SrERHL RSB )Y e TR (omperature

bt e

5. An air conditioner
(81%%%%%§3?%§B&§w ?ﬁg&%g%Q circuit (20) wherein the

refrigerant circuit (20) includes: a conpressor (41);
4. 2 Ufjd énZ@Jﬂdﬁ n%f%ﬁaf?%?é of¥GRAN (53); and an

expansi on va or contro I|ng t he anount of

refrigerant flowmng into the utilization- side heat

whE4aNEBREE 61& (awﬁfg erefdd bteﬁ)?ereﬁ ke RaGd lﬂbﬁsufeﬁ{eﬂt %EQB& e temperature

cycl e, rernt air con Itioner perforns a
meR0Rhiend ALY 634) And B¢ vERe rBfQﬁédshféﬁle‘x‘ih tdken byl the godrh&temperature

cooling operation the air conditioner is able to
measeohemamsi (66), el dontrgl mpersd81)ametsithe refbidertgnoft3). ce

adhering to the utilization-side heat exchanger (53)
_ by cl osing the expansion valve (52) to thereby feed

5. ai rAn @irt benditidnler zampﬁsingiadseﬂ'iga’anteadndmém@eﬂﬂ wisByin thbeefrigerant

air _conditioner conprising: tenperature neasurenent

circpi {30 mshydes:or comprestor {dlkia H‘@hzaﬁlﬁ@'std@nliﬁéﬁ mlmég@f (sa) and an
exp%qs qeq \léag{f]qe@ﬁgtr\&ggﬂ@ipe ex nSI o (“5%? t(ﬁ?l%mg 1nto the utlhzatlon—

51de(%%t) exg oaglr & g%e{] aiihull',e gr:égfgl ogangen g%tgc%}s cfcg%;] ar{‘?ig\?vflerem the air
condBeR" k&%rfn@ogn CBSHP%E ?Eﬂéﬁ@n fap qo&ﬁntg(fo‘?ilng BRI dﬁ?ﬁ% the lcooling

activating the ice operation to start

opefi6H BleesiMt AREH Sefid abl& Qﬁéﬁéchférhnl i%e ARItid \6pekAlon for melting of ice
termnating the ice nelting operation if the val ue of

adharopuisuthauiibrationdsiddi Hebtesehagsr (&3 ))vieniodifetheatxpanstdn valve (52) to
measur enent taken by the tenperature neasurenent

therehafesd ei849 themdilizateonvadaeead bxehaagun(Ehethe airdosditiopendomprising:
roomtenperature nmeasurenent 43 neans (56) since the
tinme when the ice nelting operation was started

tempstitEggeasurgne anasnsi(F10 fop meseuringagilper 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);
room temperature measurement means (56) for measuring room temperature; and

control means (81) for activating the ice melting operation to start if a predetermined start
condition is met and for terminating the ice meiting operation if the value of accumulation
of differences between the value of measurement taken by the temperature measurement

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



6. The air conditioner of any one of clains 1, 3, and

5, wherein the control neans (81) term nates the ice

nmeting operation if the durddion time of the ice

nmel ting operation reaches a predeterm ned upper limt

time (t4) and sets, based on a difference between the

val ue of measuremsnt taken by the tenperature
megps {¥)epirt therding whsa) thendce meling geegHoResdy sBHEfhexceeds a

the roomtenperature neasurement neans (56),

prefl%tgmﬁlﬁﬁ Prepl¥AtCs i me (t4). 7. An air conditioner

conprising a refrigerant circuit (20) wherein the

- 2 PP BT G kel ot 2083 and

expan3|on valve (52) for controlllng t he anmount of
refrij |ntothg]§ut| atlon-

whigin i gart s (B v B et mefae pARRGLE Seq ffeton time of
e, B! R0 1S, S L ORER BT GTR ot bsed n

cool'ng~o era roon1co 1‘'ng t
difeRRké 'Tﬁtwé?:ﬁel!hét ¢a@lﬁb Bh EndistrefRAC! 'ték'eﬂnf%" tHeS tedPefathi@ measurement
execute an ice nmelting operation for ‘melting of ice
me@dhH) agd tie Vdlee ot mdagatinemt tkeebiend rexe hangeitufddkasurement
by cl osing the expansion valve (52) to thereby feed
meaisr(56) thehmppet lithit ziade (69)- si de heat exchanger (53), the
air conditioner conprising: tenperature neasuremnment
means (54) for measuring either the tenperature of a
7. pi pénlain eondi'écnnmee:nnlpﬁsingxqaaﬂ’sijgeuanw alrgwgt (2113) wherdint the refrigerant
utilization-side heat exchanger (53) or th

cirqugn38} incldesop CPW@TE@@QTI (413t 3 GHlization- %@abcf’éﬁé%@? (53); and an

eXPHELL TG (20 R BTG SO QBANGEGT AR P jrepghization-
su:lea ﬁéé %hg};%er Eﬁ’gl e {h%?éb%ln%fg{ el aéﬁ%éahgn é;%/?lrt ax'lJ wherein the air

Sternene tar ron I's
conﬁﬁfoﬂkﬁ?gﬂfﬂ%l o Qeco'oﬁﬁ rﬂi}'efdtfag PS8 Bfblidy Wifle WAL AR cooling
time o ice trng Operatlon reacrnes a

opeRitRe ehS hiflcHRd i iR ﬁ@hble o bkt rbice ridting\bedr&lidh o ag@hg of ice
on a difference between the val ue of neasurenent taken

adhbyng feetht efifiertanide hare aschaege(53)neacissio He axpdndidre valve (52) to
val ue of neasurenent taken by the room tenperature
thersbn Sagd @irdn thendizstiqiogijle hediexelmneerdS3 et ¢@wjtioner eomprising:
the operating time (t5). 8. The air conditioner of any
one of clains 1, 3, 5, and 7, wherein the refrigerant
temperaig me@g@(;mgrﬁdn@p@é 5(543) fﬂr@a@pw@@g either plee temperature of a pipe line

utilijzation-side he
between the expansion valve (aSZ) and the utilization-side heat exchanger (53) or the

temperature of the utilization-side heat exchanger (S3);
room temperature measurement means (56) for measuring room temperature; and

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 duration time of the ice

melting operation reaches a predetermined operating time (t5);



exchangers (53) and a plurality of the expansion

val ves (52) each of which controls the anmount of
refrigerant flowing into i t $%associ at ed
utilization-side heat exchanger (53); wherein the ice
mel ting operation is executable for each of the

utjljzation-sjde heat exchangers (53); and wherein
wher, bk pBR dﬁ%%{ﬁ%ce(@we%m VRO S sasremRt (kPR Sie tsmperature

me%%f#ﬁ%&{ﬂf%ﬂ%%i@%ﬂeﬁ S Eltg innrfB%afsgrreEI%gf ?ak%rfl btyht%e room temperature

. measurement means (56), the control means (81) sets the operating time (t5).
8. The air conditioner of any one of claims 1, 3, 5, and 7,

wherein the refrigerant circuit (20) includes a plurality of the utilization-side heat
exchangers (53) and a plurality of the expansion valves (52) each of which controls the

amount of refrigerant flowing into its associated utilization-side heat exchanger (53);

wherein the ice melting operation 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 exchangers (53).




