02NQV 2004 1 AIR CONDI TIONER BACKGROUND | . Field of the Invention The
present invention relates to an air conditioner using non- azeotrop gNOV 72004
m xture refrigerant conposed of refrigerant having a high boiling point and
refrigerant having a |low boiling pointl-2. Description of the Related Art In
a heat punp type air conditioner, a conpressor, a four-way valve, an

out door heat exchanger, a pressure-reduci ng nechani sm an indoor heat
exchanger and an accunul ator are arranged so as to be successively

connected to one another in thig[RCEEXDITHENER constructing a | oop-1ike
refrigerant circuit. According to this type air conditioner, the refrigerant
is circulated through the~ahoNg N3 ' poyg (mder under cooling
operation by operating tT ur-way valve, eby the indoor heat

exchanger sgﬁv(f é§$ evaporator while the outdoor heat exchanger serves

as a condeh éPf.O e'RY¥EBIRBr hand, the refrigerant is circulated through
the above parts in the opposite order to the above o.ger wher eb Bhe
i ndoor heat exFhanpegsenér waeniiony rektes nte @l (HE B‘U’c({i 8Peﬂe‘é?mgxﬁﬂanger

serves as an evaporator). Recently, fromthe viewoint . of H_qr%ev nt.i ng t he
%lg»%mawg

dest ruct i osuedtrdphenizone refeyeranttdosrsedof rebmgeyanh havingha
non-azeotropic mxture refrigerant conposed of the m xture of refrigerant

havi ng a higf+ Bail defGeeRR@itHavisé alewhigkngpioidtavi ng | ow boi ling point, such
as R407C 2¢ the like IgS used as refrigerant for air conditioners. Further,

\;I)Mam ia(r:ulsgggg%é%ﬁg%&gm%%%dmpl I ng operation is carried out even in the

In a heat pump type air conditioner, a compressor, a four-way valve,
an outdoor heat exchanger, a pressure-reducing mechanism, an indoor heat
exchanger and an accumulator are arranged so as to be successively
connected to one another in this order, thereby constructing a loop-like
refrigerant circuit. According to this type air conditioner, the refrigerant 1is
circulated through the above parts in the above order under coolng
operation by operating the four-way valve, whereby the indoor heat
exchanger serves as an evaporator while the outdoor heat exchanger serves
%aCMMMma)Onﬂmo&uhmﬁﬁhemﬁ@amﬂﬁcmmhwdﬂum@hme
above parts in the opposite order to the above order, whereby the indoor heat
exchanger serves as a condenser (the outdoor heat exchanger serves as an
evaporator).

Recently, from the viewpoint of preventing the destruction of the ozone
layer, there has been such a tendency that non-azeotropic mixture
refrigerant composed of the mixture of refrigerant having a high boiling
point and refrigerant having low boiling point, such as R407C or the like is
used as refrigerant for air conditioners. Further, particularly in North

America, cooling operation is carried out even in the winter season under




2 which outdoor tenperature is |ow because an air conditioner is put in a
conputer room or both of a heat source nachine and an air conditi oferN0r 204
put side by side in nbst cases. \Wien non-azeotropic mxture refrigerant as
descri bed above is used, the refrigerant in the evaporator is harder to
evaporate as conpared with the case where single refrigerant such as R22 or
the like is used, and thus the refrigerant pressure in the evaporator is
reduced. Therefore, for exanple when cooling operation is carried out in

such an ai fheandubhgheTenifeleute 54 3be bUliRise e uoadiifodemppepat unea i s | ow,

freezing i & 0 occur 1n the indoor heat exchanger. If the freezing

I's grown, the indoor heat change I . n - : asl on of
the refri geMaRANIETTGORY Ofmgﬁro?ﬁeng?éte%gﬁﬁggé@%h@o%? %%%lﬁ%g%}ﬁllg%?gﬁt so t hat
|'i qui d-back to the caonpressor occurs and thus the conpressor is broken.

Ther ef or e, pixhsisteder sidg 1BVBPY 4A38S-above di sadvantage, in the cooling
operation under the state that the outdoor tenperature is |ow, .the

conpressor is stWheedoatazdobropicrninbene rriigeraiHces gescr ?}P(é"éaﬂsn‘ésqdn t he
i ndoor heat exchanger starts. However, such a control operation to the air

condi t i onefpdPMRRreirhni FPQRSperamriahaydeto avaporatsl dsrympspgedayit he
continuously, so that a stable cooling effect cannot be achi eved. Further,

when heat i pg,0 i OL1b Sref@bdiafd sUéh ARACH die Bke is acadl andibns dbe
descri bed g oevg’?{e?rr?osgt{g]i segllq%oal iable to occur in the outdoor heat

exchanger seiyi g, pS a0, LYAOLAL A BYRTtold Yedkbed CTRE TG ot andaarple

standard cb& en fro iable to occur in the outdoor heat

TR L SRR e
the heatl r\]v eggvﬁlg'ou%siﬁelgegp\érazlt?u%g is low, freezing is liable to occur in the indoor
heat exchanger. If the freezing is grown, the indoor heat exchanger would be
broken, or the evaporation of the refrigerant in the indoor heat exchanger
would be insufficient, so that liguid-back to the compressor occurs and thus
the compressor is broken. Therefore, in order to avoid the above
disadvantage, in the cooling operation under the state that the outdoor
temperature is low, the compressor 18 stopped at the time when occurrence of
the freezing in the indoor heat exchanger starts. However, such a control
operation to the air conditioner makes it impossible to carry out the cooling
operati.on continuously, so that a stable cooling effect cannot be achieved.
Further, when heating operation 1is carried out in such an air
conditioner as described above, frost is also liable to occur in the outdoor heat
exchanger serving as an evaporator even under the cooling operation
standard condition of JIS. When frost is liable to occur in the outdoor heat
exchanger in the heating operation, the heating operation must be stopped

for a long time to carry out a defrost operation, resulting in reduction in the

heating power.




3 SUMMARY COF THE | NVE The present invention has been inplenmented in view of
the foregoing situation, and has an object to provide an air conqjﬁwgpzm4
whi ch can suppress occurrence of freezing in an indoor heat exchanger anhd

t hus show a stable cooling effect inhggoling operation under a state where
the outside tenperature is |ow even en non-azeotropic m xture refrigerant
I s used. Another object of the present invention is to provide an air
conditioner which can suppress occurrence of frost in an outdoor heat
exchanger in heating ope&ﬁi&@@égﬁgpigﬁaggggggggpﬂjg heati ng power. In order
to attain the above objects [ St aspect of the present

i nvention, an air conditioner including.a gonpressor,.a f - val ve, an
out door heat eXRmpresent anyertienhasmegid ew@gﬁ%@p& MB‘ER?%%gt?régO%?at
exchanger and an accunul ator which are successively co neﬁted to _one

anot her t ;@AY 4eld lad Mopbjcck to pedvidgenaair censigigner "ﬂ&}ﬁ S2BPERFE ni xture
refrigerant conposed of first refrigerant having a hi gh boiling poL t and
second T efioh @At dfaYidiha ih o Bldok g apaixehabgémgndithnedshon apgiable
refrigerant circuit and the flow of the non-azeotropic nlxarre reag%gerant
being inverted b hPo ¥ ofnand deatatogwheee athonowgideper at i ng
t he four-%ﬁ?ﬁngaF©%¥F$@'gﬁgpg tgﬁ?gﬁd I n that when one of the outdoor heat
exchanger and the indoor heat r Aedefrevanat & ased.t he first
ref ri ger arfenyyergpare Wgﬂwﬁg&‘?’l&%@%& X 3?’3’?’5“2 riger antﬁ?s stocked in the
accunul ator while the _second refrigerant of t 4 L5 PR i Hbrgbir €
refrigerant is AnpEAr %Ftiogth? Hée”'?eg]f%rl}l&%’?%% E%?Or]gw t&ztgﬁ

ereby increasing
the refrigerant pressure in the evaporator. Accordi ng gespect of
t he presenwhidhveahi SIpPrass HCETLNCK/ G%d{;gst m an AL R N S et

heating operation and thus enhance the heating power.

In order to attain the above objects, according to a first aspect of the
present invention, an air conditioner including a compressor, a four-way
valve, an outdoor heat exchanger, a pressure-reducing mechanism, an indoor
heat exchanger and an accumulator which are successively connected to one
another to construct a loop-like refrigerant circuit, non-azeotropic mixture
refrigerant composed of first refrigerant having a high boiling point and
second refrigerant having a low boiling peint being filled in the refrigerant
circuit and the flow of the non-azeotropic mixture refrigerant being inverted
between cooling operation and heating operation by operating the four-way
valve, is characterized in that when one of the outdoor heat exchanger and
the indoor heat exchanger serves as an evaporator, the first refrigerant of the
non-azeotropic mixture refrigerant is stocked in the accumulator while the
second refrigerant of the non-azeotropic mixture refrigerant is circulated in
the refrigerant circuit, thereby increasing the refrigerant pressure in the
evaporator.

According to a second aspect of the present invention, an air




4 conditioner including a conpressor, a four-way val ve, an outdoor heat

exchanger, a pressure-reduci ng nechani sm an indoor heat exchangerszam [ﬁp
accurrul at or which are successively connected to one another to corQ CZ a

| oop-like refrigerant circuit, non-az_e‘?t ropic mxture refrigerant conposed
of first refrigerant having a high boiling point and second refrigerant
having a low boiling point being filled in the refrigerant circuit and the
flow of the non-azeotropic mxture refrigerant being inverted between

cool ing operation ﬁ&?ué}ﬁati ng?lﬁgg% toko? %{ugggga{,m the duadbomeheatal ve, is

char act er coRdtioRert gcho erafi on under a state where the outside
tenperature is low, the first refrigerant of th - ber Ghyture
refriger alakc]ila;ng{troakp@sﬁwe'ﬁibl%% %é’l“ﬁmmﬁinl @ﬁoﬁgqﬁe%éﬁhggg gll‘ gerant of

t he non-azeotropic mxture refrigerant is ci r(F:luI at ed I(ﬁht{fﬂg‘) r ef Llggr ant

circuit, timeicynilacorewhichgartehsiccessivelyeoanectspds oLt ePporator. In
the air conditioner of the second aspect of the present. invention, the

stock of thgohilisd r&@fderasf aittuithhontdzeotropiamalistuze yefrigerans: raPeFd
i ncreasing the valve opening degree of the pressure-reduci ng nechani sm

(expansi Og,tf ﬁ\{-gl);( }éﬁ};{g‘g@g&& h&¢n f’g}ﬁbbmjﬁgqfoiﬁhEndesfecnbrgiarémigefrmt/\hngmign t he

i ndoor he ) ris equal to a first predeterm ned tenperature or
inen cne e RE AR B8 AR AR Tt cancer
e o ivaaveipi o g S e PP SRRt
the' | ndocmdbantipgomaraten iy pheruedic fit REVa A Sy Harde@nan & 0 1o
second as pt?l(;tt ilcl)fcozl?fg 2{)51?361:?;11 ngeernglsggt’e vtv greothze owl%\éid%ot%lllnperature 1s low,
the first refrigerant of the non-azeotropic mixture refrigerant is stocked in
the accumulator while the second refrigerant of the non-azeotropic mixture
refrigerant is circulated in the refrigerant circuit, thereby increasing the
refrigerant pressure in the evaporator.

In the air conditioner of the second aspect of the present invention, the
stock of the first refrigerant into the accumulator is performed by increasing
the valve opening degree of the pressure-reducing mechanism (expansion
valve) when the temperature of the refrigerant flowing in the indoor heat
exchanger is equal to a first predetermined temperature or less.

In the air conditioner of the second aspect of the present invention,
when the temperature of the refrigerant flow in the indoor heat exchanger is
equal to a second predetermined temperature or less, the second
predetermined temperature being lower than the frst predetermined
temperature, the number of revolution of an indoor fan for blowing air to the
indoor heat exchanger is increased.

In the air conditioner of the second aspect of the present invention, the



5 nunber of revolution of an outdoor fan for blowing air to the outdoor heat
exchanger is set to any one of plural levels in accordance with the outside
tenperature. According to the second aspect of the present i nvent Pdd0Vi 3804 he
cooling operation under the state whege the outside tenperature is |low, the
first refrigerant (the refrigerant having the high boiling point) of the
non- azeotropic mxture refrigerant is stocked in the accunmul ator, and the
second refrigerant (the refrigerant having the | ow boiling point) of the

non- azeotropic m.xture.refrigerant iseCi L tdehé Shitd@s! Bt
circuit. nymRbef é‘?VQlHEO?é)ffr‘?qbQPB‘i 0% Iﬁﬁt@g%l%oog aﬁeat exchanger serving as
the evaporator in the cooling operati Is nore liable t. porate, and
thus the exeliangar ensetptocgryirone; ¢f P]’h’é”ﬂﬂ}ﬁ'@fﬁ ”h@ﬁforé%?gﬁ%ﬁ‘égl? etllllg (ﬁ{ltgltr(%ased.
Therefore, occurrence of freezing in the indoor heat exchanger can be

suppr esseqemperfturecool i ng operation under the state where the outside

tenperature is low Accordingly, the frequency at which the conpressor nust

be stopped in Qé&gmﬁgotopﬂﬁvﬁabnﬂfa%péﬂdﬂ(thehﬂ%erd)dmwan@efl,mthm@m@é‘rgpressor
frombeing broken due to occurrence of the freezing can be renarkably

reduced. Thergfore v Rerd'9Re 7R Side Ofeinep eriaxhizs &s ik, thypefiastt i s
used, the OPEB%F‘P“Q“% egrgrﬁ gﬂﬁgaﬁ be conti nuous| y carried out under the state

wher e the ggég]i%gél ké:]gg% turrgﬂ'kshé‘pl}q eﬁ}?e ?g%?s%ﬂingt hRust)abf eheonbnng

ef fect cad® exce ortable environnent can be
achi eved. Further, since the refrigerant havin | § ihBQefRdt 1S
posi ti vel yazeptropegmiNtynede Sﬁﬁﬁﬂta}g&FO ' dtlﬁéhggag%gﬁlg‘ﬁ%g;gf gﬂion under t he

Cecel ver teBigontitcifimacbasranti having dhplsbab ol aomRngt Hbpr fet an
from bei ng stocked 0 2 NOV 2004 _ _ T
azeotropic mixture refrigerant is circulated in the refrigerant arcut.
Therefore, the refrigerant in the indoor heat exchanger serving as the
evaporator in the cooling operation is more liable to evaporate, and thus the
refrigerant pressure in the indoor heat exchanger is increased. Therefore,
oceurrence of freezing in the indoor heat exchanger can be suppressed in the
cooling operation under the state where the outside temperature is low.
Accordingly, the frequency at which the compressor must be stopped
in order to prevent the indoor heat exchanger or the compressor from being
broken due to occurrence of the freezing can be remarkably reduced.
Therefore, even when the non-azeotropic mixture refrigerant is used, the
cooling operation can be continuously carried out under the state where the
outdoor temperature is low. As a result, the stable cooling effect can be
realized, and an excellent comfortable environment can be achieved.
Further, since the refrigerant having the high boiling point 1s
positively stocked in the accumulator in the cooling operation under the state

where the outside temperature is low, there 1s not required any receiver tank

which has been hitherto disposed to avoid the refrigerant from being stocked



6 in the accunulator, and this al so enables om ssion of a pressure-reducing
mechani sm whi ch has been hitherto required to be disposed in the 0.2 NGV 2004
nei ghbor hood of the outdoor heat exchanger due to the disposition of qane
receiver tank. As a result the refrig_e[%gnt circuit can be sinplified in
construction and the cost thereof can be |owered. Still further, when the
nunber of revolution of the indoor fan for blowng air to the indoor heat
exchanger is increased, the refrigerant flowing in the indoor heat

exchanger is nore |liable to eyaporate t hat . & (r£hrbgRiraredpaagsure in
t he i ndoonnHbgt aes @ itﬁér%lgge%mz)g%s ?ﬁ’tésstlékgfori gfgr ant tenperature is
increased. As a result, the refrigerant pressurg i.n hq. J ek
exchanger seshamsmasvhich Mp&eaﬂoﬁlq rt(chctregggga B b%i rﬁlcgglrag?(?nght he
refrigerant having the |ow boiling point of the non-azeptropi.c I xture
thembeetigns! P

refri ger anfe; h¥isyheba dfhen eebitvedrtor di eatuppphaageh glusc by reezing
I n the indoor heat exchanger can be enhanced and thus the _occuér nce of the

freezing i C&Q?ri&g&orAgegt r&Xghangereftperet mbreets wasl Pe § RSed In
addi tion, by stepw Se adj usting the nunber of revolution of the outdoor fan

for blow n a{épﬁﬁgtarﬁ%@%g%?&h%?C%%@qwgfed-” accordance with the

outside t Igerant 1 n the outdoor heat exchanger serving

as the condenserghfﬁggﬁgﬁr\g gxébtglﬁcﬁﬂgl%§e& rSRlbhsh dthehe ehddcaefantor
e a

pressure in t heS X ger 1s increased and the refrigerant

tenperature is also increased, This. increasgs. r | PhinPREwHEMF € i N
the i ndodslomeng abxhirgadose heahgXhanggs 1‘%%&)%&2%%@%%%?%%50 i ncreases the
refrigerant tenperature, so that the occurrence of the freezj {nitde

i ndoor hegi thschalwerheain axehapger 3urBPIE ?e@s@ﬁaﬁor?tﬁOé})Z 4t

refrigerant pressure in the indoor heat exchanger is increased and the
refrigerant temperature 1s increased. As a result, the refrigerant pressure in
the indoor heat exchanger serving as the evaporator is increased by
circulating the refrigerant having the low boiling point of the non-azeotropic
mixture refrigerant, whereby the effect of suppressing occurrence of the
freezing in the indoor heat exchanger can be enhanced and thus the
occurrence of the freezing in the indoor heat exchanger can be more surely
suppressed.

In addition, by stepwise adjusting the number of revolution of the
outdoor fan for blowing air to the outdoor heat exchanger in accordance with
the outside temperature, the refrigerant in the outdoor heat exchanger
serving as the condenser 1s harder to be condensed, so that the refrigerant
pressure in the outdoor heat exchanger is increased and the refrigerant
temperature is also increased. This increases the refrigerant pressure in the
indoor heat exchanger sexrving as the evaporator and also increases the

refrigerant temperature, so that the occurrence of the freezing in the indoor

heat exchanger can be more surely suppressed.



According to a third aspect of the present invention, an air conditioner

I ncl udi ng a conpressor, a four-way val ve, an outdoor heat exchange a
pressure-reduci ng nechani sm an indoor heat exchanger and an accudrﬁl“ﬁ’i&ﬂm
whi ch are successively connected to one_another to construct a |oop-Ilike
refrigerant circuit, non-azeotropic mXxture refrigerant conposed of first
refrigerant having a high boiling point and second refrigerant having a |ow
boiling point being filled in the refrigerant circuit and the flow of the
non-azeotropi c m xture refpri.gerant ' ' : egNa e Rehditthrper at i on
and heating opé¥s0THRELY %%?i??%%t?ﬁéﬁ‘?gt%é%%ﬁ%f isalghar acterized in
that in heating operation, the first refrigerant o] %ﬁfgte oRgi C

m xture mmdndgw @&ncomPreswikdd U -vae ‘éﬂ:lggnﬁpa?%go%irﬁ%ﬁt E’é seco%dQ
refrigerant of the non-azeotropic mxture refrigerant.is circuylat in the
refri geralptress'tﬂelrieducinghenmhanmeagnnglqdﬁ@rrel?er% ge‘?’éﬁ]i’t‘mﬁﬁléssaglrdg ?‘ﬂ t he
evaporator. In the third aspect of the present inventiqgn, the stocE of the
first refrigeidaoriwhieht e aeeossiveyaonnscisdrfoornreanetnesdotGoRgUME 3yval ve
opening degree of an expansion valve serving as the pressur e-reducé[ng
mechani sm 8‘3"qu'e émfdf@lﬁt,rmwmgﬁaﬁmﬁm&unmwn@&emﬁemmﬁgs%b ration
S starte& n on the basis of a target discharged refrigerant tenperature

after a s g%%@rﬁg?hﬁﬁﬁllﬁ il @ Poiiearsd sédondf reftigetwtthagngger at i on.

In the th _ reseént invention, the stock of the first
pert o med 18y’ BeREEEOh B HE L T T et e val ve. to a
vent | on namezeERRC SRR FRTEETap bR AngaPs it e (L RERS hlihE P BT
pertormed a?ri/d iitagjinggo;quﬁ\gil l\)/; oggl(?antiir? the %ox'l\lr-%a\{z \?z%)rlel, § characterized in

that in heating operation, the first refrigerant of the non-azeotropic mixture

refrigerant is stocked in the accumulator while the second refrigerant of the

non-azeotropic mixture refrigerant 1s circulated in the refrigerant circut,
thereby increasing the refrigerant pressure in the evaporator.

In the third aspect of the present invention, the stock of the first
refrigerant into the accumulator is performed by setting the valve opening
degree of an expansion valve serving as the pressure-reducing mechanism on
the basis of the room temperature when the heating operation is started and
on the basis of a target discharged refrigerant temperature after a
predetermined time elapses from the start of the heating operation.

In the third aspect of the present invention, the stock of the first
refrigerant into the accumulator on the basis of the room temperature 18
performed by setting the valve opening degree of the expansion valve to a

predetermined fixed opening degree.

In the third aspect of the present invention, the stock of the first

refrigerant into the accumulator is performed by setting the valve opening




degree of the expansion valve on the basis of the tenperature difference
bet ween the actual discharged refrigerant tenperature of the refri gﬁwmm
di scharged fromthe conpressor and a predeterni ned target discharg
refrigerant tenperature so that the tegperature difference is equal to zero.
According to the air conditioner of the'third aspect of the present

i nvention, under the heating operation, the refrigerant having the high
boiling point of the non-azeotropic mxture refrigerant is stocked in the

accurul ator and the refrigerant having the lo oi Lin I i: i..cul at ed
in the rdeerererhibecemansion ¥ghye,4p ﬁ’r‘?eg?ﬁlﬁr‘%&‘g € ?mﬁﬁpﬁhgé ou ggécg{cgheat
exchanger serving as the evaporator in the heati n% opegabi on,i.s mor.e i abl e
to evapor dbeweeandhehastuahalisdfarege riehtigeiand slanareratatte of tha JeirigemD
exchanger is increased, thereby suppressing the frost in the outdoqr heat

exchanger didheirgé@rieont the doatpressér tnd depredatenpures: taxget | dschargefe
heating operation is reduced. Further, since the refrigerant having the | ow

boi I ng p%ﬁ% diSm¢ itbfiplet SehreRotthat thetemperante difference 1sneipral theetmeat i ng
operation, t % refrigérant pressure in the indoor heat exchanger serving as

the condenser g JDafEAReqhandy (Rifififer DPahe NBIRDEPectloft ee iprdaurt heat
exchanger can be enharnced. a result, the heating power under the heating

tion as the whole aj it _ q t
Cheratton o Lo e okl SRl LA S ERRAIE A WEE e |

point’is stocked in the accunul ator
under the heating operation, there is not.requise T I - tank which
has been moﬂh’égtﬁﬁlﬂgs‘ggg}?d “PB'%R?S?WW%W@H% g%f;na%tr&w&%&ggférﬁgﬂgt%%ked in
the accunul ator in the refrigerant circuit, .and this also. ena .0m SSi on
of a pressascarmdatoy ard fee efiigesrihhangdieda db?iﬂ%é’&é‘&‘ lsi%r%“r?%&ﬁ if

nei ghbor hood of the outdoor heat exchanger because of theh di spo}sli ti on 02NOV
2004 s the refrigerant circuit, so that the refrigerant in the outdoor heat exchanger

serving as the evaporator in the heating operation 1s more liable to evaporate
and thus the refrigerant pressure in the outdoor heat exchanger is increased,
thereby suppressing the frost in the outdoor heat exchanger. Therefore, the
ratio of the defrost operating time to the heating operation is reduced.
Further, since the refrigerant having the low bailing point is circuited in the
refrigerant circuit under the heating operation, the refrigerant pressure in
the indoor heat exchanger serving as the condenser is increased and thus the
heating power of the indoor heat Iexchanger can be enhanced. As a result, the
heating power under the heating operation as the whole air conditioner can
be enhanced.

Further, since the refrigerant having the high boiling point is stocked
in the accumulator under the heating operation, there 1s not required any
receiver tank which has been hitherto disposed to avoid the refrigerant from
being stocked in the accumulator in the refrigerant circuit, and this also
enables omission of a pressure-reducing mechanism which has been disposed

in the neighborhood of the outdoor heat exchanger because of the disposition




of the receiver tank. As a result, the refrigerant circuit can be sinplified

in construction and the cost thereof can be | owered. According t@ o%th
aspect of the present invention, an air conditioner including a Yeddbr

a four-way valve, an outdoor heat excfanger, a pressure-reducing nechani sm
an i ndoor heat exchanger and an accunul ator which are successively
connected to one another to construct a loop-like refrigerant circuit,
non-azeotropic m xture refrigerant conposed of at |east one first

refriger agg &ﬁ%‘é??ﬁqﬁgr B%I%Et ggél liegg}tlpﬂ,ggeﬁ{gbl%t l.Baait @iebe senplifieddhri ger ant

havi ng a in Inthe refrigerant circuit and the

fl ow of the non-azeotropic m xture refhi ge\{] [’bt being inverted between
cool i ng openstrnehoR thﬁbébfaéPﬁF% By %pgr ating the four-way valve, is

characterized by further including: a contraller for, controlling. t
pressur e- r educiAugoudiggedoor denhpaspsel é{fr g’&%cﬁ”f?ﬁe%cﬂlé’ﬁpgl%hw h%ﬁ when
the heating operation is carried out or the cooling operation under .a | ow
out si de t eaRAtEsreindudary icecomyressdre ¥ ifper-wayr Ve aAR 6‘[“%(0% G
azeotropic mxture refrigerant is stocked in said accunul ator and the second

refriger antcRingdie Npreueetredpiingninethamesmefan yedeont heat SXGIARESY &G 1 sai d
refrigerant circuit, thereby increasing the refrigerant pressure in said

evapor at of,y, AGGOA GGy hiliré bticceasWilyl @evecaid tound mmothier ag penstrut t he
present i AV ant on, the pressure-reducing degree of said pressure-reducing

mechani sm i iqﬁ%cﬂgi\;é ?rhér?g%r%%ﬂ.t t A8 uFOHdnRhL &hroiic iiktumhe¢lrigeealie atmpgsaber at i on

is cfarried'Jl . I'ng operation under alowoujtsidgaterrperatu_reis
o G ooked atriegst BN uaaritia ARk HAY it E JIBR JREER OBl Hrdbiey @i ger ant
non-azeol rsct)e?:i)r?d Orefz'rigNergn\t/ hzaqgﬂg_a %Qv boiling point being filled in the refrigerant
circuit and the flow of the non-azeotropic mixture refrigerant being inverted
between cooling operation and heating operation by operating the four-way
valve, is characterized by further including: a controller for controlling the
pressure-reducing degree of said pressure-reducing mechanism so that when
the heating operation is carried out or the cooling operation under a low
outside temperature is carried out, the first refrigerant of the non-
azeotropic mixture refrigerant is stocked in said accumulator and the second
refrigerant of the non-azeotropic mixture refrigerant is circulated in said

refrigerant circuit, thereby increasing the refrigerant pressure in said

evaporator.

According to the air conditioner of the fourth aspect of the present
invention, the pressure-reducing degree of said pressure-reducing
mechanism is controlled by the controller so that when the heating operation
is carried out or the cooling operation under a low outside temperature 1s
carried out, the first refrigerant of the non-azeotropic mixture refrigerant 1s

stocked in said accumulator and the second refrigerant of the non-azeotropic

o



m xture refrigerant is circulated in said refrigerant circuit, thereby

I ncreasing the refrigerant pressure in said evaporator. Therefore, Dtjtﬁmw 2004
refrigerant in each of the outdoor heat exchanger and the indoor hea
exchanger when they serves as the evapgyator in the heating operation or in
t he cooling operation under the | ow outside tenperature state is nore liable
to evaporate and thus the refrigerant pressure in the evaporator is

i ncreased, thereby suppressing the freezing or frost in the evgporbator.

Fig. 1 is a. diagram.: iNg . a k L 3Qr apt sald Criffigacanr dirugit, o thefabyst
embodi rrenth‘f(%uﬁ N rséég%t??llsoncgl?hg tgBtﬁh':‘eiﬁprsgisdent ir%vention; Fig. 2is a

flowchart show ng cooling. control under .l ow:qulsi L&TPETREffGrel Ntheool i ng
oper at i on 1Bfreasgigitiecy Qeirﬁﬂérprgﬁ%\g\% iulrll #Jg E%&Eriag- 3 is a diagram

showing a refrigerant circujt according to a sec [ he air
condi t i onerefogerand B eoeht Oﬁl theneyidgor g‘fﬂ?%ﬁﬁc%aﬁl%lgg %{Fﬂg\%c ar E"rg]fr‘\%%& ng

di scharged refrigerant tenperature control in heatjng.operatio f. the air
condi t i onesxchhager whehi they Zerveeaathepy BRsatP e_}agqaﬂ_éogﬁaﬁ\lf%_(% 1
Preferred enbodi nents according to the present invention wll be,. g scri bed
her eunder gjd dboliokaspenstion aridee thedowpargided eaHReKR HyS. SRIG!S moyg lig agram
showing a refrigerant circuit according to a first enbodinent of an air
condi ti onef, (heal U MR FefBigBrtiitipressyredf thhevaperadents IAEAEAon. As
show in Fig. 1, a heat punp type air conditioner 10 of this enbodi nent

i ncl udes an. ' BBelin8Qe frostiih the eagploxateontrol ler 13, and an
out door re e%ééf%ﬁ?p#%%l%t}eof (tahegout door unit 11 and an indoor 0 2 NOV

2004 -11 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing a refrigerant circuit according to a first
embodiment of an air conditioner of the present mnvention;

Fig. 2 is a flowchart showing cooling control under low outside
temperature in cooling operation of the air conditioner showh m Fig. 1;

Fig. 3 is a diagram showing a refrigerant circuit according to a second
embodiment of the air conditioner of the present invention; and

Fig. 4 is a flowchart showing discharged refrigerant temperature

control in heating operation of the air conditioner shown in Fig. 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments according to the present invention will be
described hereunder with reference to the accompanying drawings.

Fig. 1 is a diagram showing a refrigerant circuit according to a first
embodiment of an air conditioner (heat pump type ajr conditioner) of the
present invention.

As show in Fig. 1, a heat pump type air conditioner 10 of this
embodiment includes an outdoor umt 11, an indoor unit 12 and a controller

13. and an outdoor refrigerant pipe 14 of the outdoor unit 11 and an indoor




refrigerant pipe 15 of the indoor unit 12 are |inked to each other. The
outdoor unit 11 is disposed outdoors, and it includes a conpressor 16, an
accurul ator 17 di sposed at the suction side of the conpressor 16, 4 2 NOV 2004
four-way val ve 18 di sposed at the discharge side of the conpressor 16 and an
out door heat exchanger 19 at the four-way valve (18) side, these parts being
di sposed so as to be connected to one another through the outdoor
refrigerant pipe 14. In addition, an outdoor fan 20 for blowing air to the

out door heat . exchar | S04 SRAsae 18dirateikeldtoteach ehetit door heat
exchanger rféilgefﬁgti%%g?%gﬁﬁéu%&o?s di sposed in a room and it includes an

I ndoor heat exghanger 21 and. a | A 1880 A @mPressor
pressure-reducﬁ?l]@;e Oﬁwéﬁ%ﬂ?h?gf}%éggé?h@ﬁ?é%?ghborhood of the indoor heat
exchanger 21, these parts _bein i S ed s -t 0 1@ gach

ot her t hr olfghan ReCUmHHBOF lﬁefilﬁpg?f%aﬂf%%‘? 68“@%‘?%%‘# ?ﬁ?é%?@ggé%rfor bl owi ng
air to the indoor heat exchanger 21 is disposed.s0 as to | to the
i ndoor hedouexchavalse 131dispysad; a&ﬁh@dﬁlﬁ%@ﬁgﬁ%@"r Of}&erqowlgﬁg&p?%gﬂ??ﬁt and t he
i ndoor refrigerant pipe 15 to each other, the accumu] ator

17, .t he.
conpr essorgt@oot heaf exdhaszyer 19adtvthelBuriwiay yatvedas) s tl%‘?&?rl%#&ﬁ?’e% t he
expansi on val ve 22 and the indoor heat exchanger 21 are succe sivelé i nked
g

to one anorfl_itlé bsddlsd 44 € Bé Edtinectéd to bive ancthemthaough tive outdopprelngeratigh t he
four-way valve 18 to the indoor heat exchanger 21, whereby the air

condi ti oner._ 10 3, 8aRidordan 2@fsi bwdng @i tothe @itdgpeheahtrol | er
13 control%lp'geh%a&g%lz%g?hﬁ%ﬁl’of the outdoor unit 11 and the indoor unit 12,

fhe out doot TSt 195 BHEsEd HaT e, e oo e e arom val ve 22 and
the indoor fan %%eoiildtogle uinri]tdqarisu(ﬁisﬁos;'e%' iV ANYone 1ddd it iddudes an indoor
heat exchanger 21 and an expansion valve 22 serving as a pressure-reducing
mechanism disposed in the neighborhood of the indoor heat exchanger 21,
these parts being disposed so as to be connected to each other through the
indoor refrigerant pipe 15. An indoor fan 23 for blowing air to the indoor heat
exchanger 21 is disposed so as to be adjacent to the indoor heat exchanger 21.
By linking the indoor refrigerant pipe 14 and the indoor refrigerant
pipe 15 to each other, the accumulator 17, the compressor 16, the four-way
valve 18, the outdoor heat exchanger 19, the expansion valve 22 and the
indoor heat exchanger 21 are successively linked to one another in this order,
and the accumulator 17 is linked through the four-way valve 18 to the indoor
heat exchanger 21, whereby the air conditioner 10 constructs a loop-like
refrigerant circuit 9.
The controller 13 controls the operation of the outdoor unit 11 and the
indoor unit 12, and specifically it controls the compressor 16, the four-way

valve 18 and the outdoor fan 20 of the outdoor unit 11, and the expansion

valve 22 and the indoor fan 23 of the indoor unit 12.

S




The controller 13 switches the four-way valve 18 to set the air conditioner
10 to one of the cooling operation and the heating operation. That _is, when
the controller 13 switches the four-way valve 18 to the cooling si db NOY g8
refrigerant flows in a direction indigated by a solid-line arrow. In this
case, the outdoor heat exchanger 19 serves as a condenser, and the indoor
heat exchanger 21 serves as an evaporator to keep the air conditioner under
the cooling operation. That is, the indoor heat exchanger 21 cools the

interior of the ragm. Bt Qtitheshans, foskaray halvontd abl eet the swr't ches
the four-way valve to the heating side, the refrigerant flows in a

g;gﬁ;higgpci?g ! @%ggog:é cﬁlﬁeoqrtﬂg%gémgrs?@%{]tg)‘ﬁ-aﬂd‘tﬁé"héaﬁﬁ%@pextdtﬁ)ri.ﬂﬁh@m heat

condens t he outdoor heat exchanger 19
serves as the evaporator to. . keep.the,aid condiyl R WNA_rcdbl8ghedd i Ng
oper at i on 1S, THhgn ?@‘? C%@Ollﬁ’a&érs“ﬂgﬂ}eset&‘féﬁ‘éﬁg‘e% \%%gﬁgagtésé he nterior of the
room Further, under the cooling operati,on. a t he t] ret bior, the
control | ethe Fefoperapt flawie x4 dares éﬂiW&l@éB‘?ié’ 5fsopﬁ§lﬁeé;%5{r)10§?o% it/a ve 22
serving as the pressure-reduci ng mechani sm and therﬁlnurrber f revo(JtluOtri on of
each of t kasguthdooutdoan 2@t axdhangen AQFSrvesaas 2309 e&é%r"’d%&}éev‘ﬁ“ Brthe air

conditioning |oad. According to the first enbodi nent of the. presen
i nvent i on hea@xclegdrot] servks aadinistaparatonisekearytheegr sengraqnes nsi on
val ve 22 and the nunber of revolution of the outdoor fan 20 and the indoor

fan 23 as (fle3ohliRedpet Al THHISE, fHeeindoot hagt embaagen s 1 cocksdhedpATEcool i ng

control operation under a |ow outside tenperature. Here, the cooling

f ﬁnt r ol ORSRY irB&nyﬁﬂlefﬁ]é Mehq’a‘ﬁ(nd%m&hd@xetc%mﬁﬂhtruBeiwﬁBdms thedoeomayol of

e cool ing ‘operation when the outside tenperature is low, for exanple

under the \}’;‘419.5 %o tBE %Sé%@mgosiae% g&@i%ei‘aﬂt?’ﬂows in a direction indicated by a
broken-line arrow. In this case, the indoor heat exchanger 21 serves as the
condenser, and the outdoor heat exchanger 19 serves as the evaporator to
keep the air conditioner under the heating operation. That is, the indoor heat
exchanger 21 heats the interior of the room.

Further, under the cooling operation and the heating operation, the
controller 13 controls the valve opening degree of the expansion valve 22
serving as the pressure-reducing mechanism and the number of revolution of
each of the outdoor fan 20 and the indoor fan 23 in accordance with the air
conditioning load.

According to the first embodiment of the present invention, the
controller 13 adjusts the opening degree of the expansion valve 22 and the
aumber of revolution of the outdoor fan 20 and the indoor fan 23 as described
later under the cooling operation to perform a cooling control operation under
a low outside temperature. Here, the cooling control operation under the low

outside temperature means the control of the cooling operation when the

outside temperature is low, for example under the winter season.



Here, the refrigerant used in the air conditioner of the present invention
IS non-azeotropic mxture refrigerant formed by m xing plural refrigerant
materials which are different in boiling point. For exanple, R403@N%i‘iy2[]@ie
used as the non-azeotropic mxture refyigerant. RAO7C is three-conponents
refrigerant in which 52W % of R134a, % of R125 and 23w % of R32 are

m xed. The boiling points of the respective refrigerant naterials are as
follows: Rl34a (-26 C, R125 (-48C) and R32 (-52C). Accordingly, R125 and

R32 are nore liagble Lo evapor e de;1Pokdrididon@0iofit thd gesaft are
relatively | ow,ﬁﬁ’ﬁf‘d iﬁﬁgger%%lﬁdgrgéfgﬁe\%%orat e because the boiling point
thereof is relatively high.

] h. In. thi.s,  enbodi hih&h gxecut ed
the foll O\MIMgﬂ@%Ilﬁngon'@éﬁ‘{’trrBPlcoB’é?‘%ﬂrieoﬁglﬁi%gémf F@qflg@vrﬁ ut'si de- 'gjg#per ature
in the cooling operation _so that the refrigerant.having t i boi I'i ng
poi nt  ( R1e&)igefant hmatenalsa»dueh opiec dpfisient ey Z’P’rlw“b@’er"é’h‘?"iig&s?é‘%@ei n the
accunul ator 17 while the refrigerant having the | owey .boili n%g‘pg'gnt (R125
and R32) OR407T@ map-bazsedrapithe mon-azeotrane TGErtHRE TRHELRAPEY h the
refrigerant circuit 9, thereby varying the conposition_ of tE&lrﬁgfri er ant

ci rcul at edyjrBecbfponehtd adFigatarst inowhiche2 Wi%orfddl34a 258 e © li ng
control operation under the | ow outside tenperature, an outside tenperature

sensor 24 4 ox dekest Thheoiligpnsiiatune thé rebpeasives refeiegransucked
to the out%%Y)?%hagagggx% anger 19 (that is, the outside tenperature), and

the sucked air .1 [ at.u usg §e4£¢ied 0y RilDHUE48 )t hed CRBE r@b2€h. 13.
Furt her, aWait‘f‘fagl%pBﬁeeas %’?gw&hg%?a e%peratﬁre sensor 27 is provided to

e e TR AR e g ot o
points thereof are relatively low, and R134a is harder to evaporate because
the boiling point thereof is relatively high.

In this embodiment, the controller 13 executed the following cooling
control operation under the Jow outside temperature in the cooling operation
so that the refrigerant having the higher boiling point (R134a) of the non-
azeotropic mixture refrigerant 1s stocked in the accumulator 17 while the
refrigerant having the lower boiling point (R125 and R32) of the non-
azeotropic mixture refrigerant are circulated in the refrigerant circuit 9,
thereby varying the composition of the refrigerant circulated in the
refrigerant circut 9.

In order to perform the cooling control operation under the low outside
temperature, an outside temperature sensor 24 is provided to detect the
temperature of the outside air sucked to the outdoor heat exchanger 19 (that
is, the outside temperature), and the sucked air temperature thus detected 1s
input to the controller 13. Further, an indoor heat exchanger temperature

sensor 27 is provided to detect the temperature of the refrigerant flowing at

the middle position between the inlet and outlet ports of the indoor heat



exchanger 21 (that is, the indoor heat exchanger refrigerant tenperature),

and the indoor heat exchanger refrigerant tenperature thus detectﬁg i.s al so
input to the controller 13. Under the cooling operation, the contr 2h@y2@%
carries out the cooling control opergtion under the | ow outside tenperature
as shown in the flowhart of Fig. 2. 1n the cooling control operation under
the I ow outside tenperature, the controller 13 first controls the outside
tenperature sensor 24 to detect the outside tenperature when the cooling

S e S

p or exanple, three els) in conformty

w th the outside tenperatur t hus det ect QuURescted 14 glsel uti on
of the outaddhermdoop heat exehrfaes réfg‘flg‘?ré‘“ﬁ%ﬁ‘%%%t‘%?g\}/‘vu “mddl e bl ow and
"weak blow' in the decreasing order of blowing intensity. For exanple, the

control | einp@t tethe edrdrollervb?. of revol ution of the outdoor fan 20 to
"“strong bl ow' when the outside tenperature is above 25C " n%'hddl e,.bl ow' when
the outside terpedet tie coding operaiomtye R kocasies GHGthE X4 ow:
when the outside tenperature is below 7C. By reducing the nunber of

revol uti ongfr hep@atideoruriden 6 ihen onbede olereperatuemssr APOVE 113 ‘ii’(f’\/\/er, t he
refrigerant in the outdoor heat exchanger 19 serving as the condenser is

harder to Wp‘{r@tcﬁ,m%n@,qheﬂfeewdm@f amitropopesation undehshe deWodHshkeat
exchanger Is increased and also the refrigerant tenperature rises up. As

a result, the refrldefanbnblofiesUsehitdl dohérols thiooutdidatempehatngeserioser vi ng
as the evatﬁg}pa or is increased and also the refrigerant tenperature rises
up. ther ebél4 SURRY SSRGS FEREErALird WRA] Be CodliMidpeiitibn igl Started
(S1), and sets the number of revolution of the outdoor fan 20 to one of plural
levels (for example, three levels) in conformity with the outside temperature
thus detected (52).
The number of revolution of the outdoor fan 20 1s stepwise set to
“strong blow”, “middle blow” and “weak blow” in the decreasing order of
blowing intensity. For example, the controller 13 sets the number of
revolution of the outdoor fan 20 to “strong blow” when the outside
temperature is above 25°C, «middle blow” when the outside temperature is in
the range from 7°C to 25°C, and “weak blow” when the outside temperature
is below 7°C.
By reducing the number of revolution of the outdoor fan 20 when the
outside temperature is lower, the refrigerant in the outdoor heat exchanger
19 serving as the condenser 1s harder to evaporate, and the refrigerant
pressure in the outdoor heat exchanger 19 is increased and also the
refrigerant temperature rises up. As a result, the refrigerant pressure mn the
indoor heat exchanger 21 serving as the evaporator is increased and also the

refrigerant temperature rises up, thereby suppressing occurrence of freezing



i n the indoor heat exchanger 21. Subsequently, the controller 13 judges
whet her the indoor heat exchanger refrigerant tenperature detected by the
i ndoor heat exchanger tenperature sensor 27 is reduced to a fir8tNOV 2004
predeterm ned tenperature (for exaanE¥_1C) or less (S3). If so, the
controller 13 increases the valve openi'ng degree of the expansion valve 22
to a value higher than a nornmal value (S4). For exanple, the controller 13
sets the val ve openi ng degree of the expansion valve 22 to 60 steps per 30

seconds. By jncreasing the,val ve,openi ng degree of the expansion valve 22 as
descri bed 18 9é?g?ﬂ%h%ﬂﬁﬁﬁp385€¥%g‘refrigerant circulating in the

refrigerant circuit 9 is increased and jhus the refrig ef, bl
(R134a) havi ng Subsegmentlyi |thgg C‘Hb‘irﬁlflex/m*iHuiﬁgeﬁa?hg{l{etroﬁelgg%odrag% eﬁ%%ﬂ t he
non-azeotropic mxture refrigerant (R407C) is stocked in the agc ator 17
whi | e t he exehahger aaﬁlgmneﬁ.emp@r@msd%tﬁaeeds% thﬁv‘i“ of maﬁo%‘?ﬁﬁ%ﬁ’%”oi nts
which are nore liable to evaporate are circulated in the refrigerant
circuit 9.iehgraatiRgbsnsor % isomtposd tth anfiott wiedeteingdrigmpesAbEl G%d i n
the refrigerant circuit 9 is varied. As a result, the evaporation of the

refriger a”éxa-rﬁplteh(?"d])“é@}%rss e3). IL¥shhogentrodér 18 ipcreasestheand VEX@ERETH i ger ant
pressure in the indoor heat exchanger is increased, thereby suppressing

oceur T encey of, | PeKL Bip habli% o091 BAue tighentem 2 horfal vabic (341e

i ncrease o pening degree of the expansion valve 22 |lowers the
pressure-readuci ng | evel foLd AM1vOY¥pbig e dopRes sl tie yglamsid?, so

that the r ?F?’éj@ggiﬁ’\fﬁﬁg&t&tpg% %3,{5&%39?%(100}1 heat gexchanger 21 is increased
and thus the refri géad]ant te rature i s increased, whereby the occurrence

of freezi ngalve 2@ YhalsBs BfEar’ X2 Ghger 21 can be 0 2 NOV 2004 - 16

By increasing the valve opening degree of the expansion valve 22 as

described above, the amount of the refrigerant circulating in the refrigerant
circuit 9 is increased and thus the refrigerant matenal (R134 a) having a high
boiling point which is harder to evaporate in the non-azeotropic mixture
refrigerant (R407C) is stocked in the accumulator 17 while the refrigerant
materials (R125 and R32) having low boiling points which are more liable to
evaporate are circulated in the refrigerant circuit 9. Accordingly, the
composition of the refrigerant circulated in the refrigerant circuit 9 is vaned.
As a result, the evaporation of the refrigerant in the indoor heat exchanger
21 is promoted and the refrigerant pressure in the indoor heat exchanger 18
increased, thereby suppressing occurrence of freezing in the indoor heat
exchanger 21.

Further, the increase of the valve opening degree of the expansion
valve 22 lowers the pressure-reducing level of the refrigerant by the
expansion valve 22, so that the refrigerant pressure in the indoor heat
exchanger 21 is increased and thus the refrigerant temperature 1s increased,

whereby the occurrence of freezing in the indoor heat exchanger 21 can be

I



further suppressed. Subsequently, the controller 13 judges whether the

I ndoor heat exchanger refrigerant tenperature detected by the indo&r %eat
exchanger tenperature sensor 27 is further reduced to a second 2 NOV 2004
predeterm ned tenperature (lower thandhe first predeterm ned tenperature)
or less (for exanple, OC or |ess) (Sg). If the indoor heat exchanger
refrigerant tenperature is below OC, the controller 13 controls to increase
t he nunber of revolution of the indoor fan 23 (S6). Wen the nunber of

revol ution of the ig&gar fan 23 is set to three stepwise levels of "strong
bl ow', "nmitBERETEUBRTSERd "weak bl ow' in the bl owintensity decreasing

order, the controller 13 sets the : V. Pty fneegr fan 23
from "weak bl ovéu}ﬁ?q'“ﬁp 15“‘%%‘{;\?911%2% tﬁﬁgé?ﬂ@%lﬁfﬂ(ﬁi‘ (B oo

e nu revol uti on of the

i ndoor fan 23 is increased, the refrigerant;in i 4 Lhexsdyanger 21
i s more |iexichanger solpgarank temperaye ‘?Ef{gcﬁ'eélf bY g}érgglﬁltdggfglgggf% in %S i ndoor
heat exchanger 21 is increased and the refrigerant tenperature. |

i ncr eased, teifymrabyres sepses 3 hgst Aerthee craduehe el ra f§e§8gﬁn8r?&netgﬂ%§fergdoor

heat exchanger 21. This freezing suppressing. effect furthér lslorm@.es t he
freezing siepp@asing(leieechanctiefies predetermingsd LIRBEATTHNOY &rar t on

effect that the main refrigerant flowng in the indoor heat exchanger 21 is

the refriggranblTBoar i & Slebgvi(By).t i thewindedr ihegtpekehanges1? THRTENIR3E) |
Therefore, "according to this enbodi ment, the follow ng effects can be

achi eved. (1 e%ﬂltﬁ&eiscﬁ’éll){v“@@%%aédn@fbwdﬂ cérteolso inatesisddheanpabex ur e
state, the'refrigerant having the high boiling point in the non-azeotropic

m xture 0 (%r'\évo u\{ioznogid'tﬁe fhidoor fan 23 (S6). When the number of revolution of the

indoor fan 23 is set to three stepwise levels of “strong blow”, “middle blow”
and “weak blow” in the blow-intensity decreasing order, the controller 13 sets
the number of revolution of the indoor fan 23 from “weak blow” to “middle
blow”.

When the number of revolution of the indoor fan 23 is increased, the
refrigerant in the indoor heat exchanger 21 is more liable to evaporate, so
that the refrigerant pressure in the indoor heat exchanger 21 is increased
and the refrigerant temperature 1s increased, thereby suppressing the
occurrence of freezing in the indoor heat exchanger 21. This freezing
suppressing effect further promotes the freezing suppressing effect achieved
due to the composition variation effect that the main refrigerant flowing in
the indoor heat exchanger 21 is the refrigerant materials having the low
boiling points (R125 and R35).

Therefore, according to this embodiment, the following effects can be

achieved.

(1) In the cooling operation under the low outside temperature state,

the refrigerant having the high boiling point in the non-azeotropic mixture




refrigerant is stocked in the accunulator 17; and the refrigerant having the
| ow boiling point in the non-azeotropic mxture refrigerant is circulated in
the refrigerant circuit. Therefore, the refrigerant in the indoor D@HHV 7004
exchanger serving as the evaporator inhe cooling operation is nore liable
to evaporate, and thus the refrigerant pressure in the indoor heat
exchanger 21 is increased, so that the occurrence of freezing in the indoor
heat exchanger 21 can be suppressed in the cooling operation under the | ow

outside  LeIRELA] S, iAGGOE ARG Nort e 4d @ ehenelyigdramhhabintghehe

conpr essor because the breaking of the indoor heat exchanger

21 and thg by egking of Jhe compressan, fupil ki AiideRRtl AR uedsn ed when

freezing erefore, even n any non-azeotropic

m xture refrigerant i s used, e cooli oper-af | >an (N |y
per f or med @VEﬁPﬁQﬁ@Wnﬂh§"BHF€i®£eﬁ ﬁ%@rgﬁﬁr%g?gé*%ﬁn%isﬂg§r§§%%¥,Hg#§table

cooling effect can be achieved and an _excellent confortable eg‘\éibgqc")lﬂ)rrent can
be achi eveekchadgenkervingasdbelevapowier it HhcqolingAReralion iz Mitael*the’ state
that the outside tenperature is low, the refrigerant avin% ﬁhe hi gh

boi | i ng poéwiiporate, sindcthed the reflregerent puessuae 1 the Oéfltﬁaé,e ERINFL el ver

whi ch has been hitherto disposed to avoid the refrigerant from being

st ocked i nigtiR@resaedusdkRitheldcdusramte ofdneszing in 4hel indeer keatut82BEPSs| on of
a pressure- reduci ng nmechani smsuch as an expansi on valve or the |ike which

has been @itg%?t5k<yu%?géﬁgdinlhmg reblgbosgerationf under othieddew hetside
19 e

exchanger cause the receiver tank i s disposed. As a result, the
refri gerant. gh Lohfke Staean AdortifiBly (e fqienonst nelith aheanthtreswold of the
r a

air conditron can be owered. (3) Wen the nunber of revolution of the
| ndoor faniszgtofp%redbll)&vz\ajugg tﬂierblgaﬁi% @ YhéQ@door B8at exchanger 21 and the
breaking of the compressor due to liquid-back are prevented when freezing
occurs can be reduced. Therefore, even when any non-azeotropic mixture
refrigerant is used, the cooling operation can be continuously performed even
when the outside temperature is low. As a result, a stable cooling effect can
be achieved and an excellent comfortable environment can be achieved.

(2) When the cooling operation 18 carried out under the state that the
outside temperature is low, the refrigerant having the high boiling point 1s
stocked in the accumulator 17. Therefore, any receiver which has been
hitherto disposed to avoid the refrigerant from being stocked in the
accumulator 17 is not required, and this enables omission of a pressure-
reducing mechanism such as an expansion valve or the like which has been
hitherto disposed in the neighborhood of the outdoor heat exchanger 18
because the recei{rer tank is disposed. As a result, the refrigerant circuit 9
can be simplified in construction and the cost of the air conditioner 10 can be
lowered.

(3) When the number of revolution of the indoor fan 23 for blowing air



to the indoor heat exchanger 21 is increased, the refrigerant flowng in the
I ndoor heat exchanger 21 is nore |iable to evaporate, so that the
refrigerant pressure in the indoor heat exchanger 21 is i ncr eased AN ilfe
refrigerant tenperature is also incrgﬁﬁed. As a result, by circulating the
refrigerant having the |l ow boiling poi‘nt in the non-azeotropic mxture
refrigerant, the refrigerant pressure in the indoor heat exchanger 21 is

i ncreased, whereby the occurrence of the freezing in the indoor heat

exchanger 21 can be re ur el uppressed 4 I ' b P ihhdeef f ect
(1) of supprthegpdgox Reat 8&@1&‘}5’&%&? 8?”1%%3 derd eg}zlﬁg%ﬂ?%&{ahgqoﬁggrmheat
exchanger 21. As described above, acgaording to this e dj - he air
condi t i onandoor hitcerchiaagapRlas saereohn eﬁP%"&PEr? &f Y gﬁé’tam?f%fng}eﬁr&l ated in
the refrigerant circuit, in the cooling operation uqrﬁlger t{}’e Ic%w out s de

t enper at ungreséwiecin the inédari heatapxchrmgend? i ke MIEASHELAPARPELETREH Y he non-
azeotropic mxture refrigerant is stocked in the accumul at or v¥nj | e the

refri ger anfnfiasthfigret e al@ihaehiely Aoianvesdt.cby cureaaang theneetrigeratfer ant

circuit, so that the occurrence of the freezing in the indoor heat

exchanger lgém{lgqhes]ggpbmd?ﬁmtihethéO@dni-lageme;niatmmumﬂdefrig&rénlto‘abeout si de
te

tenperature s and thus the stable cooling effect can be achi eved even

when non-azeotr opi,C, /L Xfd! ERASRT Bt bEhanger 2fi ig. indrdased, dihagelam
showi ng a * BF ta%eg%ﬁectr?ttﬁgccor ding to a second enbodinment of the air

condi tioner of the pre t dnventi: T hoekdMneeri TCAh befmbteg. 3 is
subst ant i a‘lheyocicﬁérps’%ﬁe&ﬁtgqﬁsﬁ%é{‘é&ﬁqgg 19%8611‘3?1%'[ enbodi ment, and only the

ae' o er SeDy RARBREFT o ORETLL IS, e LerE i) SoREsamecth Y or
2004 - 19 occurrence of the freezing in the indoor heat exchanger 21.

As described above, according to this embodiment, in the ar
conditioner in which the non-azeotropic mixture refrigerant is circulated 1n
the refrigerant circuit, in the cooling operation under the low outside
temperature state, the refrigerant having the high boiling point in the non-
azeotropic mixture refrigerant 1is stocked in the accumulator while the
refrigerant having the low boiling point is circulated in the refrigerant circuit,
so that the occurrence of the freezing in the indoor heat exchanger can be
suppressed in the cooling operation under the low outside temperature state
and thus the stable cooling effect can be achieved even when non-azeotropic
mixture refrigerant is used.

Fig. 3 is a diagram showing a refrigerant circuit according to a second
embodiment of the air conditioner of the present invention. The refrnigerant
cireuit of Fig. 3 is substantially the same construction as the first
embodiment, and only the different pomnts will be described. The same parts

are represented by the same reference numerals, and the description thereof

is omitted.




In this enbodi ment, under heating operation, the controller 13 adjusts the
val ve openi ng degree of the expansion valve 22 as described |ater b9 NOV 2004
perform a discharged refrigerant tenperature control operation. That 1s,
under the heating operation, the contrpjler 13 carries out the follow ng
di scharged refrigerant tenperature control operation to stock the
refrigerant (R134a) having the high boiling point in the non-azeotropic

m xture refrigerant into the accunulator and circulating the refrigerant

having the | ow pojlin Hau F{};&f a,&gia B;ga dratiohe theédrtedliant3 sdjusts t 9,
t hereby varyin Iiﬂgsgg“r%%‘%ﬁepg’n of 't etre r}? gferlant circulated in the
refrigerant circuit 9.  In,order tq per | kpld hgehats
t enper at urélecﬁﬁ]t"ﬁoq’perﬁﬂgr%?g%ﬁ,Ofttﬁlg F@T‘%{e%% {}faég%f%ggéggegcai f to the indoor
heat exchanger 21 _(that is, .the roomtegeraturf%ghﬁ%%ﬁ?%t ed by a room

u

t enper at urperéemn grdisgharged Jefgerandt LaPsr F1UHE 58 us detected is

input to the controller 13_ Further, the te eraturﬁ olfl3the.di scgg{ged
refrigerant froFhahes,corderdbedreatmg eparations the pINUIGHEN 1S GREARARPY
refrigerant tenperature) is detected by a discharged ref.rigerant

t enper at ur pllseAsgrdidharged refregerantdempiesahaegoa trel nergapnAp Stt%‘f}‘pE}Feat ure
thus detected is input to the controller 13. Still further, the tenperature
of the refpifpeeanit (ROBHAN havindiahei Hifhe bodsig irmnt Bat WM ophezqofTaRic and
outl et ports of the outdoor heat exchanger 19 (that is, the outdoor heat

exchanger ﬁﬁ%fﬂr@ef@‘fgd‘&ﬁ@%ﬁi ¥h&)adcanddheet eddbyiradatiogt theorefreggrankchanger
t enperature sensor 26, and the outdoor heat exchanger refrigerant

tenperaturg t. 166 6d0hS pARYIERISS hed qR3R) Bl the réfrigerantaudtivat 8n, the
terrperaturga{élplléfﬁe rlgvgrl gergnl!t) flo(\%i ng at the mddle position between the

nlet and ouLOYL ROLe®thkNBolBARon Rt the ChemRREadl ditdatads.in0 te NOY

refrigerant circuit 9.

In order to perform the discharged refrigerant temperature control
operation, the temperature of sucked air to the indoor heat exchanger 21
(that is, the room temperature) is detected by a room temperature sensor 28,
and the sucked air temperature thus detected is input to the controller 13.
Further, the temperature of the discharged refrigerant from the compressor
16 (that is, the actual discharged refrigerant temperature) is detected by a
discharged refrigerant temperature sensor 25, and the actual discharged
refrigerant temperature thus detected 1s input to the controller 13. Still
further, the temperature of the refrigerant flowing at the middle position
between the inlet and outlet ports of the outdoor heat exchanger 19 (that is,
the outdoor heat exchanger refrigerant temperature) 1s detected by an
outdoor heat exchanger temperature sensor 26, and the outdoor heat
exchanger refrigerant temperature thus detected is input to the controller 13.
In addition, the temperature of the refrigerant flowing at the middle position

between the inlet and output ports of the indoor heat exchanger 21 (that s,



t he i ndoor heat exchanger refrigerant tenperature) is detected by an indoor
heat exchanger tenperature sensor 27, and the indoor heat exchange )
refrigerant tenperature thus detected is input to the controller 1@2Nﬁﬁdm4
controller 13 carries out the follow ng discharged refrigerant tenperature
control operation under the heating operation. As showin the flowhart of
Fig. 4, the controller 13 first detects the roomtenperature by wusing the
roomtenperature sensor for a predetermned tine (for exanple, severa

m nut es) 3 ?aggd%rep%%ta % ; ?rr@iji@\}‘ég 5@151%%}%1‘@)3?51&&%@@@ »ehs ihleor val ve

opening d xpansion va to a fixed opening degree which is
determ ned on the basis of the roomtenmpgeraluseqdet dhRYt tdx@hahpem

t enper at ur %eﬁ%@"ra%r(?ni@“}?a%ﬁ‘ﬁ% FrREY ope%#%gt}%egj?g%&i s éeterm’ ngd so t hat
the refrigerant having the high (ﬁoi | i Hg oi nt (t 134a)£1_ [ rértltge non- azeotropic
m xture refefingeraattemperatyeddsqetered R Lt COINE S ore, when the
expansion valve 22 is set to the fixed opeping .degree, th r%!ri er ant

havi ng the hi giTheidonmpllwi A8 cqRES4aYt \&hﬁcﬂﬂ%"lﬁér@j‘é&ﬁge@vé &%f?%“ s
stocked in the accunulator 17, and the refrigerant havi ngstple | ow .boi | i ng
poi nt ( R12GnangabdR) covtirchoperatimneun dérmtheheating Hrerapen i a3 & PEILIRE in the
refrigerant circuit 9, so that the conposition of the refrigerant

ci rcul at i Ngoéh4Mf Bl i49eharoneiollewi 13 Arstsdeteats Bk roxm tthmperptie Mhen a
built-in operating tinmer (not sho An) of the <controller 13 detects the

| apse of th L 9ehSerhiied dehbBr (siex @ralletemiminedsymaf(farexamplst art of
the heati nléﬁggg?ﬂaéﬁogn (S §), the controller 13 subsequently detects the

i senar gecsrarrl BoPE AREE M N A e 5004 o1
valve opening degree of the expansion valve 22 to a fixed opening degree
which is determined on the basis of the room temperature detected by the
room temperature sensor 28 (S12).

The fixed opening degree is determined so that the refrigerant having
the high boiling point (R134a) in the non-azeotropic mixture refrigerant 1s
stocked in the accumulator 17. Therefore, when the expansion valve 22 1s set
to the fixed opening degree, the refrigerant having the high boihing point
(R134a) which is harder to evaporate 1s stocked in the accumulator 17, and
the refrigerant having the low boiling point (R125 and R32) which 1s more
liable to evaporate is circulated in the refrigerant circuit 9, so that the
composition of the refrigerant circulating in the refrigerant circmit 9 1s
varied.

At this time, when a built-in operating timer (not shown) of the
controller 13 detects the lapse of the above predetermined time (several
minutes) after the start of the heating operation (S13), the controller 13

subsequently detects the temperature of the refrigerant discharged from the

compressor 16 by the discharged refrigerant temperature sensor 25, and




conpares the actual discharged refrigerant tenperature thus detected with a
target discharged refrigerant tenperature (S 14). The target dichﬁ%9§w2m4
refrigerant tenperature is determned on the basis of a calculati

equation using as paraneters the outdapr heat exchanger refrigerant
tenperature detected by the outdoor heat exchanger tenperature sensor 26
and the indoor heat exchanger refrigerant tenperature detected by the

i ndoor heat exchanger tenperature sensor 27. The target discharged

refrigerant tenperaturg is;.set B;]?fl j QR iHousbytedtwigkad i n the
accunul at d%”n’ipiagpeﬁ& e@ﬁg‘fﬁll ?C%taﬁgg‘é%%}?‘té" 0 taesfﬁu%%rraheat SH of the suction of
the conpressor 16 is set

Q -1C. Subse uen:‘%i )if it is judged in step S14
that the derget dgrhares ZRIAM LEBIPERTUIE (B&Pht ure is I ower than the target

di scharged refrigerant tenperature (the judgnent in.step S.14; t he
control l er 13 rEhedesgethdischanged whBgeTRpL Iéeerag‘flet Wed%@ﬁ%g?%r?x\@eve 22 to
| ower the amount of the refrigerant circulating in the refrj eraﬂt circuit
9 (S15). Qyadifiecfoahenldudadon i équation siginglgeel PaTagedprssihe; H%fﬂme &% ual

di scharged refrigerant tenperature is not |lower than the target di scharged

refri ger angychamper abfrigerahbaeinpdgamnt detectsdeyy helauddgpr hapd SERARBHT er 13

i ncreases the val ve openi ng degree of the expansion valve 22 to increase

the amount, gy LGuke! LhAghanis Chigulnbi tgdeer  héw relchaggeanteieigcsat o
(step S 16t). rough this operation, Rl134a is stocked in the accunul ator

whi e R125 an NEt! dot Reaf ekéhHffedtempeiratiriet sehisoiT B ough t he
above di SCW&? %r(?%rg?g%e?rt%(ﬁp&ftggpqgr a(t)ureacont r%@ operation, the refrigerant

Lo ekt el RN A T STz 1
continuously stocked in the accumulator 17, for example, the degree of
superheat SH of the suction of the compressor 16 is set to —1°C.

Subsequently, if it is judged in step S14 that the actual discharged
refrigerant temperature is lower than the target discharged refrigerant
temperature (the judgment in step S14: YES), the controller 13 reduces the
valve opening degree of the expansion valve 22 to lower the amount of the
refrigerant circulating in the refrigerant circuit 9 (S15). On the other hand, if
it is judged in step S14 that the actual discharged refrigerant temperature 1§
not lower than the target discharged refrigerant temperature (the judgment
in step S14:NO), the controller 13 increases the valve opening degree of the
expansion valve 22 to increase the amount of the refrigerant circulating n
the refrigerant circuit 9 (step S16). Throu gh this operation, R134a1s stocked
in the accumulator while R125 and R32 are circulated in the refrigerant
circuit 9.

Through the above discharged refrigerant temperature control
operation, the refrigerant circulated in the refrigerant circuit 9 varnes in

composition (i.e., the refrigerant containing R134a, R125 and R32 is vaned to



the refrigerant containing R125 and R32), and thus the refrigerant in the
out door heat exchanger 19 serving as the evaporator in the heatinqé?ﬂagggjon
is nore liable to evaporate as conpared with R407C contai ni ng R134a! 4
and R32, that is, before the conpositign of the refrigerant is varied).
Therefore, the refrigerant pressure in the outdoor heat exchanger 19 is

i ncreased, and thus occurrence of frost in the outdoor heat exchanger 19 can
be suppressed. At the same tine, with the refrigerant after the conposition

s vari ed (i he LU SPLANRESRIRS Al HY2)! AfQahuRcHe sxfrigaraer i theer vi ng
Wc?e S & I

as the co is increased to a value higher than that before the
conposition Js varied, so that the ' -0f thEBehAde® ehgibn
exchanger %tcﬂogr §ﬁL5’|"|@@d’.geA ordi ng <y, Héagl%g }L\%%nto this engogi nent, the
follow ng effects and (2) are achjeve - Realthng125

oper at i on, 1%t1H@r¢ Sﬁgf‘%@r%"ﬁoﬁﬁeﬁ %C‘{rﬂgaﬁ%g hb%%??qggggﬁt Ri34a) in the
non-azeotropic mxture refrigerapnt (R407C). is aocked. | at or

17, and t hand eRp2gehahtish Rafoxs ttﬁé é‘HW)B% PPn&f StbSi ﬁ‘?gl(éﬁ%%pgrslgg%%gl s
circulated in the refrigerant circuit 9, Therefore, thagt r frigg?rﬁtisis nor e
liable to Thapefoes ethen refrigesantiduessivg: e Bganydoos fe e?\‘/‘ﬁ‘r?d‘ s the
evapor at or under the heating operation, and thus_ th refr'bggranﬁ] pressure
in the out foweasahtandxtbhangenrrence of frast dadhe oufdear RAL FEBGFRAEY Y Can
occurrence of frost in the outdoor heat exchanger 19. Therefore, .the ratio

of the def b@%hbpgeééedBAtahemanm/ﬁnw,lwihhathhﬁgﬁ@g)@rﬂ@ﬁiaéwrcﬁw HENPORHOR ed.
Further, since the refrigerant having the |low boiling refrigerant is

ci rcul at edid {atib@, thefrefggeait presairetinGhenddeort heatirxghangeopbSEXNBA 25t he
refrigerant pressure in the indoor heat exchanger 21 serving as the 02NOV
2004 - 23 {he condenser is increased to a value higher than that before the composition
is varied, so that the heating power of the indoor heat exchanger 21 1s
enhanced.
Accordingly, according to this embodiment, the following effects (1)
and (2) are achieved.
(1) Under the heating operation, the refrigerant having the high
boiling point (R134a) in the non-azeotropic mixture refrigerant (R407C) 15
stocked in the accumulator 17, and the refrigerant having the low boiling
point (R125 and R32) 1s circulated in the refrigerant circuit 9. Therefore, the
refrigerant is more hable to evaporate in the outdoor heat exchanger 19
serving as the evaporator under the heating operation, and thus the
refrigerant pressure in the outdoor heat exchanger 19 is increased, thereby
preventing occurrence of frost in the outdoor heat exchanger 19. Therefore,
the ratio of the defrosting time to the overall heating operation can be
reduced. Further, since the refrigerant having the low boiling refrigerant is

circulated in the refrigerant circuit 9 under the heating operation, the

refrigerant pressure in the indoor heat exchanger 21 serving as the




condenser is increased and thus the heating power of the indoor heat

exchanger 21 is enhanced. As a result, the overall heating power o@ tﬂﬁﬂ@jr
conditioner 10 under the heating operation can be enhanced. (2) Un &M 4
heati ng operation, the refrigerant hangfg the high boiling point (R134a) is
stocked in the accunul ator 17, and thu3” any receiver tank which has been
hitherto disposed to avoid the refrigerant frombeing stocked in the
accurmul ator 17 is not required. In addition, any pressure- reducing

mechani sm (faor exanple, expgnsiqn,valy e e it 4sposed
in the nei@REBRARYOAS FACTEASE u?ﬂath%éﬁzeE%%@n%gﬁ%ﬁ% gﬁeﬂﬂteonﬂlégg }rlrgunt of
the receiver tank is not required. Therefore, t refﬂ{ggerant ﬁltﬁ Li%‘t 9 can
be sinpl i fexshanger dAsisrandtansadafd a KesWbghedtverpl heating RaFeT Shé? can be

| onered. As described above, according to the secopnd en&odi ment of the
present i nomidifioner 16 unider she heatdgtopenaion pamie ERIARECHoN- azeot r opi ¢

m xture refrigerant is circulated in the refrigerant circuit, under the
heating operat{gnUndae 11Rf hiegangntphationg thiee réfoiger mat dgivamg | thet
non-azeotropic mxture refrigerant is stocked in the accunmul ator while the

refrigera oi]iiﬁgé:idi'ﬂt E34H'% BRickibAGn RRE RBEcimutitoe AT ated thns nhy reediveyer ant
circuit. ererore, even 'when the non-azeotropic mxture refrigerant is

used. t he ouidgar 9L bEXCHARISL, BRRONRI BS QYEM Ak teiRcbah0 o Gl |1 the

heating op ~al he heating power can be enhanced. The present
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disposed in the neighborhood of the outdoor heat exchanger 19 due to the

mount of the receiver tank is not required. Therefore, the refrigerant circuit

9 can be simplified in construction and the cost of the air conditioner 10 can

be lowered.

As described above, according to the second embodiment of the
present invention, in the air conditioner in which the non-azeotropic mixture
refrigerant is circulated in the refrigerant circuit, under the heating
operation, the refrigerant having the boiling point in the non-azeotropic
mixture refrigerant is stocked in the accumulator while the refrigerant
having the low boiling point is circulated in the refrigerant circuit. Therefore,
even when the non-azeotropic mixture refrigerant is used, the outdoor heat
exchanger can be prevented from being frosted in the heating 0pe§aﬁon, and

thus the heating power can be enhanced.

The present invention 1s not limited to the above embodiments, and
various modifications may be made without departing from the subject
matter of the present invention. For example, in the above embodiments,

R407C is used as the non-azeotropic mixture refrigerant, however, other




kinds of materials such as R410A, etc. may be used as the non-azeotropic

m xture refrigerant. - 25 WHAT IS CLAIMED IS 0 2 NDV 2004 1. Anlﬁzg v 2004
condi tioner including a conpressor, a four-way val ve, an outdoor p
exchanger, a pressure-reduci ng nechaniggm an indoor beat exchanger and an
accurul ator which are successively cornhected to one another to construct a
| oop-like refrigerant circuit, non-azeotropic m xture refrigerant conposed
of first refrigerant having a high boiling point and second refrigerant

having a |.ow _boilin i nt Hfin il | n.t r.efr {Ze6tdobicand t he
fl ow of tH@nﬁér?fﬁégq’?QBi%‘c i 4% g‘f"}eloer efeﬁg'g}él% gn?g ugglandgsgiﬁ?\%g??gdo% bet \b/veen
cooling operation and heating operation by operating the four-way valve,
char act er imetiure refftgerafkn one of sai d outdoor heat exchanger and said

i ndoor heat exchanger serves as an evaporator, the first refrigerant of the
non-azeotropic mxture refrigerant is stocked in said accunulator while the
second refrigerant of the non-azeotropic mxture refrigerant is circul ated
in said refrigerant circuit, thereby increasing the refrigerant pressure in
sai d evaporator, wherein said pressure-reduci ng nechanism conprises an
expansi on valve, and the stock of the first refrigerant into said

accunul ator is perfornmed by increasing the valve opening degree of said
expansion valve when the tenperature of the refrigerant flowing in said

i ndoor heat exchanger 'I'S equal to a first predeterm ned tenperature or

| ess. 2. The air conditioner as clainmed in claim1l, wherein when the outside
tenperature is lowin cooling operation, the first refrigerant of the
nonazeotropic mxture refrigerant is stocked in said accurmulator while the
second refrigerant of the non-azeolropic mxture refrigerant is circul ated
in said refrigerant circuit, thereby increasing the refrigerant pressure in
the evaporator. The air conditioner as clainmed in claim?2, wherein when the
tenperature of the



refrigerant flow in said indoor heat exchanger is equal to a second
predeterm ned tenperature or |less, the second predeterm ned tenperature
being | ower than the first predeterm ned tenperature, the nunmber(} ONOY 7004
revol ution of an indoor fan for blowing air to said indoor heat exchanger
is increased. 02NOV2J4 -26 4. The air conditioner as clainmed in claim 2,
wherein the nunber of revolution of an outdoor fan for blowing air to said
out door heat exchanger is set tppanyISQEApeEpligral |evels in accordance
with the outside tenperature. 5 An air conditioner including a conpressor,
a four-way val ve, an outdoor heat exchanger, a pressure-reduci ng mechani sm
an i ndoor heat exchanger and an accunul at or ich ar% successc'\vel%m

t,

connect ed!t &NopiE GORGHINBET toCBHAS 1T FOPPEESFU0F- 1AURAYAYr ¥V g R ANFAOT ¢
non-azeotropic mxture refri n ed of. firs efy n ving a
hi gh boi | PRSI ressuiecrsadihdt h@é@iﬁﬁsﬁf %%v.g“ndé"‘)g \Eec?\%v E%‘;h??%eg %’8? % bei ng

filled ingdgulfby WHRKAE sGédedivdly @Bfndche tbl @ BbtHeheo Romstarceatisgplilee m xt ure
refrigerant being inverted between cooling operation and heating operation

by oper at fefiggdring cifouit; -nemyazeatro@s mhdwactediderany qomposed afhlist spEigeRNai d
out door heat, exch ng}gr and said indgor heat Exchang [, Sehyes as an
e

evapor at ofaVighé }_FS jngs P‘?lﬁbﬁ%ﬁ‘?cﬁfl TRBIEGAL B3 wne o} OHIERPY Y48 i ger ant
is st OCkeﬂu%d‘ s med{e%q%e?&m' AR #A he e of E‘fe%-ﬁz%frbﬁ_@&rﬁﬁ'ftur@frefr@@rant

non-azeotropi ¢ mxture refrigerant 1s circulated 1n said refrigerant
circuit, bélgsehyertddnde®ashneoding srfaiogenahtheirgs spemation tyaiodereuspobat or
wherein in heati\;g operation, the first refrigerant of the non-azeofropic
mi xture r&rivpaRte. charagteiesdnithateshed onsal sl augfoor lpry ¥changes
refrigerant, of. t he non-azeotropic. m el i i iqulaked;d n  said
refri ger amdog] ]P%F%C,rh_a{j%eérsglbvf 3 Fﬁ%r} g‘éagié }%&t ngﬁrgétfrrgﬁ{ {r:%}llto Fglr%er{gguq?zgél lsai d
evapor at Ofyixfre ffgethht i€ QRstkbd AN 8sidARcEhalaBRWHilR Bk 3ec0rfd, reffigraitrofshd d
pressure-reduci ng nmechani sm conprises an expansion valve, and the stock of
the first noebréogrepanmikmte refigdranhde winallatedr I saigerefiigarent BYcWetPERRY t he
val ve Ope?ric?e%s%%gtilg erefcr)ifgersa%![ %re%é@gr}glsgl é/v%lpc\)/r%ltor, wherein said pressure-reducing
mechanism comprises an expansion valve, and the stock of the first refrigerant into said
accumulator is performed by increasing the valve opening degree of said expansion
valve when the temperature of the refrigerant flowing in said indoor heat exchanger is

equal to a first predetermined temperature or less.

2. The air conditioner as claimed in claim 1, wherein when the outside temperature is
low in cooling operation, the first refrigerant of the nonazeotropic mixture refrigerant is
stocked in said accumulator while the second refrigerant of the non-azeotropic mixture
refrigerant is circulated in said refrigerant circuit, thereby increasing the refrigerant

pressure in the evaporator.

3. The air conditioner as claimed in claim 2, wherein when the temperature of the
refrigerant flow in said indoor heat exchanger is equal to a second predetermined
temperature or less, the second predetermined temperature being lower than the first
predetermined temperature, the number of revolution of an indoor fan for blowing air to

said indoor heat exchanger is increased.



on the basis of the roomtenperature when the heating operation is started
and on the basis of a target discharged refrigerant tenperature aff f 40V a4
predeterm ned tine elapses fromthe start of the heating operation. 7. The
air conditioner as clained in claim6;2&herein the stock of the first
refrigerant into the accunulator on the basis of the roomtenperature is
performed by setting the valve opening degree of said expansion valve to a

pr edet er my neghef i X esh RRGRE R9 HEYEE S clBin? 2NANerBD the Rintr of hevhitiorCeMyd ti oner
as claimed in claim®6, wherein the stock of the first refrigerant into the

accunul at ontdoar faerfbobiedndyirsietshidoutddve heal vechopsamiingetdegmg eonefof dirdl
expansi on. valve on_the basis of. the tenperature difference between the
act ual di K¥plsiyaerordance N@@r‘iﬂﬁ?‘“ﬁ’é’ﬁﬁ"é’f‘%@c@f“? of the refrigerant discharged
fromsaid conpressor and a predeterm ned target discharged refrigerant
tenperature so that the tenperature difference is equal to zero. 9. An air

condi ti ongr Aipnair Ugind@tichet ARPILEIRE OF compledbidr; Waowralayeyalae, antalodor Heat
exchanger, a pressure-reduci ng nechanism an indoor heat exchanger and an
accumul at exchahgerh arpesucctedsiivgl peckanioet @ irlognehephotHdengs @dhsit uct a
| oop-like refri nt circuit '

er . non-azeotropic mxture refrigenant,conmposed
of at | eag‘fC“B’r‘l’(lft 5Pt ?%f?%%ﬁ“%ﬂ? MtV eéi. E ‘?ﬂegﬂm@ﬁr It? r?an%%flcg? lgt%)dmget | east
one _Seconflaffigérﬁﬁtgéiﬁ'é\ﬁ{, R ARGr8pik OWixtiel feigerRfl mRRED OFf fitst e8frighrahhe
refrigerant circuit and the flow of the non-azeotropic mxture refrigerant
bei ng i nvhatirg abdthvdeilig pbinhgnd peroat i refrigaradt hewing rgloyp edingareilybeirgper at i ng
the four-way valve, characteri Zf\'gi ‘gy urtgelr i ncl udi ng.; a. cont r{n | er for
control | i fged i thy edaesrant SR édI‘Oé'éo fhegngryazepHaRiG TRIXYY TR 8GRk chani sm
so that : | 0 [ 1.5 carkied: ; QL QRer ation
under a I%@%gulbggﬁ%e%%{eﬁrf%grg dlrg ?@3 ré(lztgorn r ?lé%l h%gttn?éjioﬁg{a}libﬁg% ?g%ﬂ? nger ant of
t he non- azaetWHPItvelickhmtRrib&f ini th&ralidn oreSofShidodirdbar e staixdhapeand sidr and

t he second refrigerant of the non-azeotropic_ mxture r§fri gerant is
ci r cul at ethdogr hegt @xehanperpsryasas an eraporaton, Hrfupirefrigeran of HE RPN Ger ant

mixture refrigerant is stocked in said accumulator while the second refrigerant of the
non-azeotropic mixture refrigerant is circulated in said refrigerant circuit, thereby
increasing the refrigerant pressure in said evaporator, wherein in heating operation, the
first refrigerant of the non-azeotropic mixture refrigerant is stocked in said accumulator
while the second refrigerant of the non-azeotropic mixture refrigerant is circulated in

said refrigerant circuit, thereby increasing the refrigerant pressure in said evaporator.

6. The air conditioner as claimed in claim 5, wherein said pressure-reducing mechanism
comprises an expansion valve, and the stock of the first refrigerant into said
accumulator is performed by setting the valve opening degree of said expansion valve
on the basis of the room temperature when the heating operation is started and on the
basis of a target discharged refrigerant temperature after a predetermined time elapses

from the start of the heating operation.

7. The air conditioner as claimed in claim 6, wherein the stock of the first refrigerant
into the accumulator on the basis of the room temperature is performed by setting the

valve opening degree of said expansion valve to a predetermined fixed opening degree.




pressure in said evaporator, wherein said pressure-reduci ng nechani sm

conpri ses an expansion valve, and the stock of the first refriger@Zng?ﬁﬁ
said accumul ator is performed by increasing the valve opening degree

sai d expansi on val ve when the tenperatudie of the refrigerant flowing in
sai d i ndoor heat exchanger is equal to a first predeterm ned tenperature or
| ess.

8. The air conditioner as claimed in claim 6, wherein the stock of the first refrigerant
into the accumulator is performed by setting the valve opening degree of said expansion
valve on the basis of the temperature difference between the actual discharged
refrigerant temperature of the refrigerant discharged from said compressor and a
predetermined target discharged refrigerant temperature so that the temperature

difference is equal to zero.

9. An air conditioner including a compressor, a four-way valve, an outdoor heat
exchanger, a pressure-reducing mechanism, an indoor heat exchanger and an
accumulator which are successively connected to one another to construct a loop-like
refrigerant circuit, non-azeotropic mixture refrigerant composed of at least one first
refrigerant having a high boiling point and at least one second refrigerant having a low
boiling point being filled in the refrigerant circuit and the flow of the non-azeotropic
mixture refrigerant being inverted between cooling operation and heating operation by
operating the four-way wvalve, characterized by further including: a controller for
controlling the pressure-reducing degree of said pressure-reducing mechanism so that
when the heating operation is carried out or the cooling operation under a low outside
temperature is carried out, the first refrigerant of the non-azeotropic mixture refrigerant
15 stocked in said accumulator and the second refrigerant of the non-azeotropic mixture
refrigerant is circulated in said refrigerant circuit, thereby increasing the refrigerant
pressure in said evaporator, wherein said pressure-reducing mechanism comprises an

expansion valve, and the stock of the first refrigerant into said accumulator is performed

by increasing the valve opening degree of said expansion valve when the temperature of
the refrigerant flowing in said indoor heat exchanger is equal to a first predetermined

temperature or Jess.



