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| DESCRI PTI ON Refrigerating Apparatus Technical Field
[ 0001] The present invention relates to a
refrigerating apparatus including a plurality of 5
heat exchangers for cooling {he inside of a
refrigerator and the |ike. Background Art [0002]
Conventionally, refrigerating apparatuses including a
refrigerant circuit forDEPERIPTIOING a refrigeration
cycl e have been known and have been used wi dely as
RefEi@@bBhS Appitatusas refrigerators and the like for
storing Food and the |ike. For exanple, Patent 10

TedRRfWM¥Rdigdl di scl oses a refrigerating apparatus
including a plurality of heat exchangers for cooling
[00b Te ThE prélentOfnvantloRf felHar Bt Dfcfapdatidieappakus Intlidnga plurality of
refrigerating apparatus, a refrigeration heat
heaf&&RANGRS 1dr @boleR0the NBideT o rofigdeat@fand thelikd. ger at or and
a freezing heat ~exchanger for cooling the inside of a
Badlp®6dRd A3f € connected to one outdoor unit in parallel.
Al'so, in this refrigerating apparatus, a sub

[00@ﬂ”@oﬁ$éﬁfonh?,p!ﬁéﬂﬁ§§ﬁﬂné’ elpMapfustheintieRiel Ag rdffigh@at circuit for
exchanger and the outdoor unit, in addition to a nmain

perOPRARILS $HFigOatib M 8yQe hed@Obeditdown dili hdVeShees fustdanaddly BY coolers
appar at us, ~a S|ngre refrigerant circuit perforns a

such! RUHefriSkrATL alelifcl GIes &b BOrify Th&1 WAd NBe Uik€. For example, Patent
refrigeration heat exchanger as an evaporator and a

Dodutert 13881 0se9 H'Eéfﬁ%&iaﬁﬂg bfatdtGe I tudit £¥atLity 6F Rght tRéhangers for
freezi ng heat exchanger as an evaporator and the sub

cooBAPPhE SR aSf 8 TeBYcR4tES 2HA &he O, eSR0this 2&iigQQAARY dpparatus, a
the above refrigerating apparatus, the evaporation

refii RARRIAhLH @xankherdraloblife g insideNoft A geftib@@%r NGdNe &eezing heat
exchanger is sel conparatively |ow. This causes

excﬁai%k W6€cdofing AR RAkite bPa RYAGTHRe EohrlebRd fté 882 biddobiedtit in parallel.
exchanger and to be frozen, with a result that the

AlsB3dbe i Setip&ting hltsﬁy':&thi,sa GaPLdAgre®or i Brovideddiget@idn the freezing
Under the Gircumstances, it is required to nelt the

heat E@Hane SRR thOSuliSorl 11, I SREHADINERLIPAGRNABESF of the outdoor unit.
nanely, to defrost the freezi ng heat exchanger. 25

In [R9O0Akisda bratd, T @pGld defiRBtanEXGRANIBEfIiSns a single-stage
. defros?%d‘ﬁﬁ?ﬁﬁ?he use o?é%n elg%tric heatgr as

refisd fé:tir%s@ﬁlé isiRite e fridesUoR 'Bl%at?excﬂlz{hg@xeﬁsaéd evapbRitgemaradwo-stage

refrigerating apparatus perforns efrosting operation

corhfte $HEDrefri FRANGY cybRalsi the HRa1i8E hat ckbigm@testdnl évaporator and the
heater is Supplied to

sub compressor as a low-pressure compressor.

[0003] In the above refrigerating apparatus, the evaporation temperature of the refrigerant
in the freezing heat exchanger is set comparatively low. This causes moisture in the air to
adhere to the freezing heat exchanger and to be frozen, with a result that the adhering frost
inhibits cooling of the inside air. Under the circumstances, it is required to melt the frost
adhering to the freezing heat exchanger, namely, to defrost the freezing heat exchanger.
[0004] In general, a freezing heat exchanger is defrosted with the use of an electric heater

as disclosed in Patent Document 2. In detail, the general refrigerating apparatus performs

defrosting operation in such a manner that air heated by the electric heater is supplied to
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2 the freezing heat exchanger to warmand nelt the
frost adhering to the freezing heat exchanger with
the air. [0005] Alternatively, the freezing heat
exchanger is defrosted by a ?enerally cal l ed hot gas
bypass as disclosed in Patent Docunent 3.
Specifically, it proposes that the refrigerant is 5
the ChréegiHpah & RBhahgbetoveiimt ARl eRNPhestar adhelidd@ the freezing heat
freezing heat exchanger while gas refrigerant at
exch@fRakaii Mehy. hi gh tenperature discharged fromthe
conpressor is introduced into the freezing heat

[00BXT hanseftive i) BlegRY% B INehNS chdief 15 UefrostBRbe Algehdellyrediled hot gas
1" Japanese "Patent Application Laid Open Publication

085e428 29 DBcRAtAnt &RBAlly, & prdpddaf emethe refrigerant is
twé%ﬁ%%%gAg%Iication Lgid Cpenggﬁblicgiigﬁ %ﬁﬁ

cirLQx?EItg’d?At%?ys%eRﬁée%n%heD@@ngﬁﬁﬂqr 3indd @RAMREAN Eﬁe@htexchanger while gas
Application Laid Open Publication No. 001- 183037A

Y%t O {RMEHi oy Rueb| eRsndddt fidhe the compressor is
refI vent%%ﬁ&Pgﬁ?g S%Fvég[pgo faAs dgscri%ﬁ% above? ft Fs
int%é?@é’dqmotth@fre&ﬂﬁg Rl£ Eﬁéﬂaﬁ%&@@k%y inSelfhSele fiRkt.

rosting the reezi ng heat exchanger as in the

af orﬁfﬁﬁtﬁﬁﬁuﬁg‘m{ ef 1 j. 985 At | BifeRPABHIRHEn 141 tOp& CaBEeation No.
however, t

e alr heated by the electric heater is
206MPRIJed to the freezing heat exchanger for nelting
the frost to cause the heated air to flowinto the
freazghy hoiintdnP®D: aphNGE @Rt Apgifkatifg i Tk8d t @pRE Pabliéfion No.
of the freezer. In agdltlon, the Trost adhering to the
0ofheeZdng heat exchanger nust be wormed fromthe
outside by the air. This neans that it takes long tine
(overydd Hhakiss 3.f RhafsamPliay ApplkelibRStaill NOpdd PaBiie@ion No.
heat exchanger. [0007] The above probl ens may be
20@9h§ﬁ@7&9 some extent by defrosting the freezing heat
exchanger by the hot gas bypass. In the defrosting by
Subfifas tHatnhvbdss, the refrigerant 25 at high

a .
tenpérature 1s introduced into the heat transfer tube

i nger to warmthe frost
prgﬂﬁmﬁhémﬁhﬂgtﬁ@ﬁ& t§56RENg

ering tot eezi ng heat exchanger fromthe

B 0 e 38 Pl TS At Rl o sctosivg
freBX RN ARYCExchin Ry RRiR $BE Uforementioned refrigerating apparatus. In this case,
however, the air heated by the electric heater is supplied to the freezing heat exchanger for
melting the frost to cause the heated air to flow into the freezer, inviting an increase in
inside temperature of the freezer. In addition, the frost adhering to the freezing heat
exchanger must be wormed from the outside by the air. This means that it takes long time
(over 40 minutes, for example) to defrost the freezing heat exchanger.

[0007] The above problems may be solved to some extent by defrosting the freezing heat
exchanger by the hot gas bypass. In the defrosting by the hot gas bypass, the refrigerant
at high temperature is introduced into the heat transfer tube of the freezing heat exchanger

to warm the frost adhering to the freezing heat exchanger from the inside.  For this reason,

an increase in inside temperature in defrosting of the freezing heat exchanger is suppressed
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3 conpared with the case of defrosting with the use of
the electric heater. [0008] However, during the
defrosting by the hot gas bypass, the refrigerant
circulates only between the;conpressor and the
freezing heat exchanger, and accordingly, heat that
can be utilized for defrosting the frost is only heat

contb0a WRH tHeCcabd6f d@fosiigeivanthd uretodfehdelenfphesgor . Thus,
the problemthat it takes long tine to defrost the

[0008 E e el) REing AXE RBRERM g SHyathdshdttdak |byphd30 QR refrigerant circulates
Mor eover, the refrigerant supplied to the freezing

onlP @RIwRY AR@BGBpreksor MBA €he fredsikeHeat ieREKUNE BE a6 APERSIAQLY, heat that
agai n, which neans that the refrigerant is utilized

canOBd Yitifi9da €& d@sdstifg thd M@ sf (6l MEbah §Rdvigod hamgeFefribérant in the
ther words, the conpressor is operated only for 10

oth
congﬁ'faé's@ﬁt | Tighst Rge fpr@&hn@ah eatakex abmngiede @irdef@stt iR freezing heat
efrosting of the freezing heat exchanger. This

exchRG/886& f@Wer consunption in association with the
defrosting of the freezing heat exchanger as in the

[00888 81418h09, thD S Bb&Gh hpph&Pioahe fileBAhE BYatieRVhdngBidisaferely sucked
Increase in running cost of the refrigerating

int@ﬁf%%ﬁi\gz'&soz[ AOLOTWHEBE nRASSBRT the F@IYelA0 iadi ¢ Rly"RE @efrosting

In view of the foregoing and has its object of 15

the' 9&&? Geat BxahSlt! | 98T @hiN U 0ARDAKAT dbtnprBEbHIdé Ngpefited only for
eprruraE{]t)e/aothea?&exchanges Por coolingIjr t he iggﬁde of Y

defgaesFifr‘% eI e in@heRNGk ch et hlkidhe tgira H@fréﬁflihgid’f ek fr&zing heat exchanger.

sting a heat exchanger T cooling the inside

Thi@N8er®fset ?QH&' Déhs[MBALAMSH §Q8Liatkdn KeMiLUGE RBFIBAMR of the freezing heat
consunption of the refrigerating apparatus. Mans of

exciﬁgrll I Rgid e L0 *&Eiﬁ?ﬁh@@le&%@%hehﬁh&@@y B fn increase in running

nvention, in a refrigerating apparatus including a

cos'f8fﬂ1%9&?i?%tiﬁ%5}9ﬁéﬂtus.i ncluding a plurality of heat
exchangers, three-way sw tching nechanisns are

[OO@[]PV[ihggygers%Qt inb&foniHas 688 Q8dd RGViek o tid ReZoNE A as its object of

exchan refrigerant froma refrigeration heat

redlﬁéﬁgﬁﬂg&méegfi?er%&@ LEReats (RIS phaaRyesTSIRht edMngdiedr cooling

o citculate in the refrigeration heat
thefﬁé%?%‘]ﬂgErreftrilﬁél%tg_rhfnﬁr{ﬁ? liik@,etﬁiﬁ@ Sefugall fOXELFRRARS a M8t exchanger for

More“specifically, the first invention directs

id ' ahahitg doBChydbdRin pswé é@8h@ption of th
cocﬂ@g?&??ﬁé&&z%)%cfgf\?\%ugﬁﬁa uf i 1r gt 0coo%ali ng gfgrlcj:ui t (110) plion of the

ol gylpast hes, oxchenser (11D (o1 ol oo,

MeaRs 8P o NG thePrbBRERT

[0011] In the present invention, in a refrigerating apparatus including a refrigerant circuit
including a plurality of heat exchangers, three-way switching mechanisms are provided so
that in defrosting of a freezing heat exchanger, refrigerant from a refrigeration heat
exchanger is compressed in a sub compressor, and then, is allowed to circulate in the
refrigeration heat exchanger through the freezing heat exchanger.

[0012] More specifically, the first invention directs to a refrigerating apparatus including a

refrigerant circuit (20) in which a first cooling circuit (110) having a first heat exchanger

(111) for cooling inside and a second cooling circuit (30) having a‘second heat exchanger
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4 (131) for cooling inside and a sub conpressor (141)
are connected in parallel to a heat source side
circuit (40) having a main conpressor (41). Werein,
the refrigerant circuit (20% i ncl udes t hree-way

swi tchi ng nechani sns (142, 160) for sw tching between
first operation for sending, after refrigerant from

(131N eorS&LARE iH8ad 28X GhABARMd3d) (143) ArLOIPELER8 8l Pathlleh® a heat
sub conpressor (141), the refrigerant to a suction

sou?&edﬁd@f:irc‘ilhtegmihﬁvin REESEMprédd) (ﬂ?.d faeans BPeEMbEQRt circuit
for circulating, after refrigerant fromthe first heat

e 1 ' is1ybe O @SSO b fi
ORI, ST RPRESRRT e O oL gptenven fr

opdrdtioh) fHITLRHGA %,t hges %Q’%@rﬁ? afro &X ERANGEINA( 134D ex@DRgN€131) s
refrigerant crfrcuit (2 perforns the second
i; i i j fQr. : ' ;
oS APBTARLE00 1) 98RO, g SRR e man
[ [ r e, ol |
corr S 00 R DS BTl AV il fom e i e

exc?%%%r ggqlg@% ﬂ%ﬁé&ygeﬁ éﬂ a@s’ula.tcgﬁpf‘ésg(ﬁt(l@ﬂo{}'je)rfgfgfrﬁgfa%' bd the first heat

econd cooling circuit (30

excﬁgﬁg}?l‘fiefe thﬁJggH Shd GRbnd ALt e8I g& ﬁ?%g;éhﬁ thé @fri.gé’rarrl]tecircuit 20)

par refrigerant circuit I ncl udes t

per?Je}Fn% Gh¥RY o dpehiting cféﬁgl%? %@frﬁﬁﬁg( Jp%?ano#mqt%ﬁ defrBstinB&hd Second heat

rigerant crrcuit , operation o e three-way

gl rerenion (112, 160) attans erchense

o}, 1740 55 v, SRS ST PRS00 0% g b
8 4N BIPRS00, SEH 10 e s
o Bt UPURECI R 1 RULCOMESSa0G AL 01 . T
S 30) e B A0l L eI PO 0G0,

refx‘(zﬁ%’lnt&g{uﬁé éﬁ%é Rgéétiéﬁl ngetﬂeitﬂ}e%-& sHPhifge %E&éﬁ%ff)s’ (142, 160)

ressed in the sub conpreSsor (1

atta‘ii‘%%gfi%%ﬂ%e it)vﬁw%i‘f hﬁ:dﬁ]ism)ﬁejrﬁt' AR TheCREESHRhtionl 43} both the first

i's I nventio e refrigerating apparatus
K S i n t I . .
o, 8 B B A APl e
o GATHL T8, S5 e S ol o 1),
p g (20)

Ircult

anBERNT QPRI AL Llhe frﬁﬁlﬁ coﬁl:]i‘;Pesg& ﬁ)e.sslﬂghé ﬁ?s@ogéﬂé%ﬁ, B0 Hefrigerant
conpresses the refrigerant evaporated in the first

suptﬂﬁ@(ﬁ from the heat source side circuit (40) to the second cooling circuit (30) i1s
evaporated in the second heat exchanger (131), is sucked into the sub compressor (141) to
be compressed in the sub compressor (141), and then, is sucked into the main compressor
(41).

[0014] In this invention, the refrigerating apparatus (10) performs the defrosting operation
for defrosting the second heat exchanger (131). During the defrosting operation, the

second operation is performed in the refrigerant circuit (20). In the second operation, the

sub compressor (141} sucks and compresses the refrigerant evaporated in the first heat
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5 exchanger (111) and supplies the thus conpressed
refrigerant to the second heat exchanger (131). In

t he second heat exchanger (131), adhering frost is
heated and nelt by the refr%gerant supplied fromthe
sub conpressor (141). Thus, the heat that the
refrigerant absorbs in the first heat exchanger (111)

excﬂ et Eﬁlz gﬂé il%%?]\% %Cthﬁso?c}ngﬁ H 'i'é @Hﬁto'tﬂe §é&§n§ Hbt exchanger

are uti rostlng

(13§gﬁgﬂ%@?Eyﬁﬁ&%%@aﬂag%?gin)TQ&l}]erﬁlgf ﬁbﬁ% EH%Eted and melt by the

ense eat ra nirnt econd heat

ref@é}?%g gélu{dl%% s sﬁbrc%ﬂl £ ]]Qil%t hendst frt ?eﬁ?%a‘[ the refrigerant

SO as to e ut i ed ‘again for cooling

absén)g ih B 1%% nddf e ?&'ﬂgéef-r (\f@f)dz%g té% Eezﬁ zﬁ&h@&f ®the feglf)[%erant in the sub

rostlng supp rom-t nmpressor (1

cor{xﬁ@ss%?ﬁ Ellﬁ?ﬁcﬁﬁ?l%os ﬁg]t}]e's%c ool Héﬂe&chgnéeFe(li’al) The

exchanger as to e utilize

refr]‘%ergrﬁ 88€%Sé¥g%ilgﬁ rhﬁ?{q&?m %Qgé&]nd %%Eteerfchg}%‘p} f’mﬁ?% circulated to

I nven ere eratin
thetfn"g lfééﬁf é%%%ha{]gf\i/fgﬁtl 1)88(3 asté P):b% H?ﬁ?eg}’@ﬁh Pl c%ghﬁ%the mﬁde In other
wo{@B%%q fger(a%itd' ). dfeﬁ‘tostﬁ{\l% @ﬁ'bln&l f;rgrglttlﬁg %19[2? d-p‘ %sot?ﬁiéﬂz&gﬁ{e second

t
e PRI o B e AP A At
ﬁn%o&¢: hatge, side of the sub conpressor (141) in the
rﬁ{’yolt oper ation and a second three- way sw t ching

[()OrlriC Ikae%ri?’ H% (t%GH‘)e %%ﬁ@“k%’ﬁ'ﬂ%g tll.lpqh ngﬁfg't ﬁa%tng ;513 o st BF the first

conmuni cate w I'SC

invéntgo% e thr w%g %ﬁ&"}?n% g}%ﬁlgz[ms(rﬂsélfl)ﬂ PGda %'firrittthree way sw1tchmg

ion and Suctton’ si

meglf %P%rg ?g&g t%g%é?\érgl mE%QHﬂ%altieedt \%&[ﬁng‘% gl%i'f&d B&nﬁ”}ugﬁ:ate with a
suc?lelg 1%% '0? Hie %u%%%glprésgort (\?ﬁ%)s’ﬁ(fﬁ@ﬁrsk B &Qﬁdnoﬁid(ailgguﬁé {{%%gcond heat

I Nng nmecnani sns

EXCir f%e? ( qg %o &Iltli](%tg g'{tfl 9 %Qrteggcs'lc{e%f' the Q%LQ EOmglrésstoP ?141) in the

ratl on,

sec?‘d:(? %era ion (alé 2@? se?clol ‘én& Sﬁ%?&?rg o%?f{tﬂ ZTg@Lfog' lﬁﬂ)lumg the
e 5 SRS L0 o
sub> Hgnﬁr%?%re %223 Al dghfélf’lrs{ 9 Qr%u&? r&gﬁ %ﬁ%%%rﬁe tl‘ﬁta%l%cgiﬁ]n ?Sicggg)f the main
co %tle 3\06/? mguﬁﬁga %a?% ‘?t]hqﬁe ?&cutoﬁ%m%u&" tﬁg %?ﬁ%s&%ﬁ&l) in the

esuc Ion si

second operation.

[0016] In the second invention, the first and second three-way switching mechanisms (142,
160) are provided in the refrigerant circuit (20). In the first operation, the first three-way
switching mechanism (142) allows the second heat exchanger (131) to communicate with
the suction side of the sub compressor (141) so that the refrigerant evaporated in the
second heat exchanger (131) is sucked into the sub compressor (141) to be compressed.
At the same time, the second three-way switching mechanism (160) allows the discharge

side of the sub compressor (141) to communicate with the suction side of the main
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6 conpressor (41) so that the refrigerant conpressed
in the sub conpressor (141) is sucked into the nmain
conpressor (41). [0017] On the other hand, in the
second operation, the second.three-way swtching
mechani sm (160) allows the suction side of the sub
conpressor (141) to communicate with 5 the suction

congziggst%ﬁghfl? ke tlﬁ%'ﬂﬁb RO ER S @Mprésted irl fe stib @oﬁhﬁidséﬁr (S4Deis sucked

rst heat exchanger (111) so that t

intOrtTlEiilj)xagI?E&H%reES at ed in the first heat exchanger

IS'S to the sub conpressor (141) to be

OO?Wf%egtheP‘ ah(ﬁ‘emS%ﬁEE Sédoﬁﬁ oﬂe’i‘zﬁloflﬂ Bd sbdn@ethnedyway switching

ing mec anlsn1(142 al 'ows the di scharge side

me&H‘an sﬁ?(lﬁﬁ?al?ogﬁggtﬁ@§§8fon(s%]af thOsbUTRREGEE @41 Mdt dbrihgnicate with

econd heat anger (131) so that ‘the refrigerant

the %QHPLL L5368 i g r{ﬂﬁﬁ S HBrebEhrCAPIL 8RQutled §dd of theSRPhdaExchanger

e secon eat e changer (131). I'n the second heat

(llgij&?ﬁggrﬁ%frrgiﬁr%é)ragﬁ : %th ?%st'iﬁaﬁ@éﬁﬁ%e@m 178 iRfed into the

romthe sub conpressor

sub(%oﬁ]%ress Ft}lﬁl‘lgicpge gegég@t kli‘ %36; QHJ:' SR ARt fﬁ@&@ﬁe@ﬁvéy’f‘sm‘tchmg

nger (11 t he heat provi déd

me%}%aln? gfcﬁ;‘) ailg\gg ?Q:t dxsEha'féEeﬁﬁé’ Bf GRRESHHredsdf 1418%E& communicate

ost ng t second heat™ exchanger

with ]'t%g:) secatlf h'e%f % §?ﬁg§ tHY rekRe ISR cdrBfteddeliON the sub

he "Secon anger 131 Is Circulated to

coré%r%ssor é?hr? taslt%xgﬁl_x@?on%r ecgﬂdl'%lkatt &cﬁ%é&'(if&ﬁedlﬁ%’é Becond heat

nsi de n ot her wor ds;

excﬁlglfln%er gg%@p&ik%g%; f&% s%{eﬂganﬁgﬂﬁltéd% {hrqufriééﬁan% 'égpflled from the

he secon eat ‘exchanger (

subu : %)#épgeg%)ra 4&{1 ThisS tt}a@ 6@k HEnAg %’r‘née%%)ab%ﬁ?rb@smt ﬂhebﬁrst heat

f or coo t he inside

exc;%gi{léé;r ra(;l E@ ator@ t@‘lE Z)e!itgkrlf)glglsngx& Pel I%ﬂ'l ehdht i ehe ﬁfb" ¢ FEFr8dsbNE141) are

con |nvent on, the three-way

AP SR Pt e g oo
heds ]fg'tﬁ%tiensinut?lg %e@o%d%tapgfch%getrrﬂ%fn)hg CReWBEd t§'hd ﬁf!;'t R6at exchanger

Or €exc anglng as 11 the second invention,

(ll.tllﬂeto of [igsad %111{ lf&wc ﬁl% ﬁl@lde' Ofd @{Her Ghdr84i the (rgmgerant for

ange in penlng S|ng of the three way val ve

defg(#t]'%% sugﬁ)(l?elzlaﬂ&%sthé & E%BE)]L gé%rr Wi 35 fifdd bécoﬁg%atk@&}ﬁ\ﬁfg@r (131) is

operation an SGCO% operatlon

retét%gg 0] the?{ &rhrebtneg(cfl gepgllfl?‘sﬁ %] o AR P As0 Edd cbbﬁ‘ng the inside.

era e second I nvention,

O(ﬁ'Bi‘pq%fexé&lgg?o ﬁ‘fe hhl% ﬁweﬁﬁ?% il }&H%‘{r}gtﬁﬂ%%g.ﬁ%g?%f th’e second
mv;eﬁﬁ%%k?ﬁé‘{ﬂ?&' Wy évOltéh\fng MRYiSinl sh T E P BRI Be-RiaP €akd§3)

[0019] In the third invention, the three way valve (142) is used as either of the three-way
switching mechanisms for exchanging, as in the second invention, the refrigerant flow in
the refrigerant circuit (20). The change in opening/closing of the three way valve (142)
exchanges the refrigerant circuit (20) between the first operation and the second operation.
[0020] Refemring to the fourth invention, in the refrigerating apparatus of the second

invention, either (160) of the three-way switching mechanisms is composed of a main pipe

(163), two branch pipes (161, 162) branching in two ways from the main pipe (163), and a
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7 pair of on-off valves (SV-8, SV-9) which are
provided in the branch pipes (161, 162) and one of
which is closed when the other is opened. [00211 In
the fourth invention, the maipn pipe (163), the branch
pi pes (161, 162), and the on-off valves (SV-8, SV-9)
are used as either of the three way swtching

pail BEQRBHSIBy L Q5 V-§ SAXONAREhNe pfsvided ihike BaaeNipes (161, 162) and
|nvent|on the refrigerant flowin the refrigerant

one%d 15(&95)&1 wieh 8 YRy 18 Wpbildi Ng mechani sm (160)

SMA c es bet ween the state that the on-off val ve

[oo?ﬁjgh?)che ;ofuhﬂqpr/érﬁ? 1'% %‘ﬁﬂ PP 6811640 biaficlEhiReEEL6MNTEE), and the

on-o of the second branch pipe

Id&:h f
bSOt 13 b 4t sroe g s

exc:hti] ?E £ & 61\féa|r‘é{:‘8m§ %%eﬁﬂ% afthé herigeaaibwiHelteRigReant circuit (20).

osed so that the refrigerant circuit

Thl(eg Qr)ra E'\N‘?&iﬁig %%HwF%%ggf@R \??chtaé betweeR %@Eﬂa&nt}%ﬂ thet B off valve

oper erring to the fif

(SV ?Y?ﬂ Hecﬁ}st l%r@m%ﬂ;ﬁ]pé 2 41 9EL1BLdNIniAPRR AL B vAlle BSV-99RE the second

ourth 1 nventions, the second cooling

bra%;i}é%ﬂeflsrl]@%ﬁ)s cij AL IARE iheadth QIS M-b RXRARSI-8Nof MRl €t branch

dtect s tenperature of the refrigerant

plp{; (?Maggjgu@éé&)e(ﬁ Lt € 3E t?f@ @tham FPoLAehRBERT biahdh pipe (162) is

ng opening o and a first bypass

clo? ap §0a§1% }{‘lesr%}rl PGl (fa()ﬁ %%%%&Hfﬂ%w?@e%%g girﬁt%eratlon and the

eFhoat pan3|on \ lows in only't
eration. [0023] In the fifth invention, the
Sa%ﬁ E%a ic expansion valve (132) is provided in t he

0032@ %&Fﬁ%g th A% £ Glkhe (f. the rE‘frng%tlfl bSParfReb&lyxUhe of the first

erant supplie romth 20 source side

to %L{rﬁqu | vekt (g%uttl% E%ﬁ%‘%%g& c2Qlif pﬁb) Ghé1ast a(Bmdstatic expansion

ure-re ng throdgh the thernostatic

va]?ﬁ gﬁé'cvglﬂaly ﬁl;]t\égts(t X}?E%l}'atuf’cngf @?E‘fﬂghﬁﬂf ﬂ&%ﬁl‘é%ﬁ@rdﬂﬂﬂﬁ second heat

eat e anger At that tine,

ex%h%n%er a% tfo?a ﬁgﬁ%%rpe %IfYtg o(rv:lj?’ %ﬂd gate sl sash P%sage (133) in which

gerant flow ng into the second

refh%%rang %gﬁ%ﬁ%g ik 18 fl ‘%qlgé'n%ﬁ& ViGe (PPBNIEYs O o‘nhﬁ the second
si's of 't he det éction tenperature.

o g;g hand, in the 25 second operation in which the

PHé rosting operation is perforned, the refrigerant

[O@Epﬂnl &4 ffd me% %’IS[Hg URABRBEEES Qipdnihb)val R iR2) $£6RAMed in the

exchanger ypasses the theritiostatic

se%);ﬁg};@ilgg cM@lﬁﬁ’ ?30(113 th@r}ﬁstp(ﬂfé?:ﬁﬁmt Heaugpethe shpfIRb from the heat

ssag

source side circuit (40) to the second cooling circuit (30) is pressure-reduced when passing
through the thermostatic expansion valve (132), and then, 1s introduced into the second
heat exchanger (131). At that time, the thermostatic expansion valve (132) detects the
temperature of the refrigerant flowing into the second heat exchanger (131) and adjusts the
opening of its own on the basis of the detection temperature.  On the other hand, in the
second operation in which the defrosting operation is performed, the refrigerant supplied
from the sub compressor (141) to the second heat exchanger (131) bypasses the

thermostatic expansion valve (132) and passes through the first bypass passage (133). In
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8 other words, the refrigerant utilized for defrosting
the second heat exchanger (131) is sent to the first
heat exchanger (111) without passing through the

t hernostati c expansi on valve, (132). [0024] Referring
to the sixth invention, in tﬁe refrigerating apparatus
of any one of first to 5 fourth inventions, the

othéleﬁs?ﬂg Iﬁflg Qkﬁlﬁgraﬁt ﬁ&l‘x‘ieﬁ o3 8afrdshigd %@e&cé"ﬁﬂhﬁéﬂ@ aR&ia@pPer (131) is sent

variable in opening, and
Réh Rbdohtsds Rk thrbcshe Shaifidbiatl eRpaRBn valve
tor?%@%?%%tﬁ& E §%|§3 ?he 8xﬁ%n5|%n vgéve (138) being
(139 ened fully in the second operation. [0025] In the
si’xth invention, the expansion valve (138) variable in

[00?%;&:3 1{1? F{P{l}@\é LB ShieBtiod, BE 1REE RN £9Q | dbpratik f Bh¥ one of first to

irst operation, the refrigerant supplied

fou@tﬁlomvéxhﬁms 1hDeabnd 0&6%%% SCISll%ﬁltC (30¢ YhdludedOdn ©Qpddigon valve (138)
secon

cooling circult I'S pressure-reduced when

varpa%isesl n(?% éﬁ{cgg gﬁ@ thd? ﬁatfﬁ é&s ied ﬁ;gba\‘ﬁﬁé’ Rurfht3&cluRB @oﬁtﬁ‘@l)nmeans (201)

nt o heat exchanger (1

for?ﬁ eﬁ E% h%te n cﬁ'mjalvé 35*‘@61?%8@%@?%%{@&@&0&)& irgion.

ros oper at 1 on orrred, the control

[OO‘E@ (tjl( 111?1 159&%%11“%@ e %(sglggﬁﬁ'ﬁﬁe\fi‘i%eaagéﬁg)m @perif@is provided in

I Ng clrcurt elng opene

the’%%&?l{&j&(ﬂg ! cilifgﬁ (?g rig qﬁ@ﬁ?st WeRkibedhd Sefi, g@fﬁﬁ Eﬁ%}fﬂé@ from the

conpressor t he secon heat ‘exchanger (

hea?%glf;&i dezﬁgcuﬁto@ﬂ)n gje{}{eos%%rﬁgmg& gsﬁfégﬁ q35‘)e§tpr§§§§¥éaﬂéﬂ§éed when

e se operation passes through

paﬁ%ﬁ%atﬂ%ugﬁ tHQleX?an(sﬂo%&)qJ E iR QRENEAnfddo¥d 11@{60&6 second heat

sent leat exchanger (111).

exclhggge@] lﬁzg eIl Bk Lhet Iﬂ?mc? eleeﬂﬂE @e&dﬁ\ﬁegﬁérﬁfbn iMwhi® the defrosting

i Ng apparatus of any one of the 20 first to

opéc'rlcl?( tigrl'] dé e@&?&frﬂegn £ GO Lfbpﬁof Frfe'éfx@ ﬁ(g% rtﬁé"ekpa(r%g?n valve (138) of the

econ ypass pas age

sec&vﬁg réﬁ%ﬁé? %ﬁrce}%( R?@Z boQiﬂ tcﬂ%gﬁ% ?%lgyg gp&(%?i&%ﬁgw ;ﬂ%&) ltfefrf]llléé’ﬁﬁﬂt supplied

fro[’rbg% g?tg %%krg)?es@&p ﬁlytt’elt)% fnd" {6 Hag! U%ﬁn%e‘e?n((l?:@ al®aRifized for

oppi intransition fromt second

delggs?{n t(%lg el hdt D6y Tk biSn ﬁlgﬁrﬁ iQMhd BedoBl 'Bp@f%ﬁlkfﬁ r}Ja@gﬁ:sttﬁl%ugh the

I ng operatlon Supb conpr essor

exﬁarngl Sl @?g)dﬁxl{@oﬁedﬂeﬁgd ﬁpgrr afP ieh) B%ﬁ‘tgtottﬂg figdd l31’1¢3:at exchanger

ressor start opéfating thereafter. [0027]
(l%q the seventh invention, the second bypass passage
56) is provided in the refrigerant circuit (20).

00%61(] eI:QefteH Ig?[gftﬁé) s?et\)eﬂ'& AP&ERAL ALt e4ibaatigs apfab&us of any one of the

gera
first to sixth inventions, the refrigerant circuit (20) includes a second bypass passage (156)

in which refrigerant bypassing the sub compressor (141) flows during stop of the sub
compressor (141), and the refrigerating apparatus further includes control means (202) for
stopping, in transition from the second operation to the first operation In termination of the
defrosting operation, the sub compressor (141) for a predetermined time period and
allowing the sub compressor (141) to start operating thereafter.

[0027] In the seventh invention, the second bypass passage (156) is provided in the

refrigerant circuit (20). After the defrosting operation terminates, the refrigerant circuit



10

15

20

25

9 (20) is exchanged fromthe second operation to the
first operation. In this exchange, the control neans
(202) performs a given operation. Specifically, the
control neans (202) once stgps the sub conpressor
(141), which has been operatéd during the second
operation, and then, starts the sub conpressor (141)

(2(@\# ggah@n&r egshen &%gd BE&EU&?H g ebaReediond [PBdSExchange, the

ereln, urlng t he sec operation, 'the refrigerant

coﬂs‘[ioé Zﬁegﬁ%] éf(?h)‘;&'iﬁ'nfnger gﬁ?% ﬁ??&gﬁ’&? %gja (rzltgf'ltgl?j) tth@ cbi@ol means (202)
on{el%%sqgé at corr?p?g:gﬁﬂggg L s HREQD r'é‘@étduﬁﬁg RRNGE&nd operation,

I'S” sent rst eat exchanger (111) and

an& Ql%ﬂ sttg}?srth% %Eobl‘j t;ﬂ%%%‘{}{ f] 4?%& r@detté}ﬁ'uﬁ&lctﬁﬂﬁ g&%ﬁf elapses.

anger |1 S reas nmere exc nge to
t i e su
062% t\i’hgr%}n OCRI?I nthg %gp f 4@%}%\%’ 1 fglﬂﬁrl Lot is‘é\%)f)gbed form the sub
f
AR 550 i S o o e

cory g\é%etdl 1?1%9 geré%ﬁﬁ h&ﬁ e&'@ﬁ n%yrlbg m%rsgﬁtstgrt giﬁsl')neat[&gl%%kell f111) and

rast, e Seven e control neans

the, (it 2 keﬁ ?eo%lhe%laﬁ sb in t%gqgéo%ﬁ%%ﬁt %&ﬁé%%epggﬁgnsp&pﬂ%dreason, mere

ererore I qul

exéllggng%go r&}% p{é? otBQr ?r?mgnﬂ)egheﬁ? tﬁé%ﬂ%@ §v31?tﬁnélﬂlehlﬂa%isms (142,

he secon bypass

16@ (%%?&%%b\éﬁu%go spr% {Jﬁhf%ps%a% tﬁ gqal?&‘%fﬁé’ém{t‘?éﬁ%ﬁmg in the second

IS sent

hegt L Fﬂ&%‘ﬁl’&%‘%ﬂ%?ﬁ? e S S hmpROGa fter Che
Oé#giullnd% fr| 95" &0 sgﬁntﬂ' ﬁx%}ﬁfog cg x#th»lf femd t‘ﬁ)ﬁ%@ﬁg the sub

hger rlgerant I S” not

cofiesgs GRbI: e%'?v@e %ﬁgfﬂﬁ%rf‘? ¢ 2??1%%531‘? oHEHRAP sffiferant remaining
in '#EEVS‘%P%" Epea =B FL RT] 7L LARERRN AR AR Soond bypass

pa%?gge @%‘6? 09ag oa’tw aJssuL%glsﬂg ?’{@%ofr ?i4ﬁ ﬁ%qg bﬁxhg stopped, and then,

Ry operation to s I ng t

is FRL{ @g al tsoﬁrce ucfe c1r(: 1? k4d‘) B}l&elff thé Sib cd}ﬂljﬁ'ﬁ%‘g;{' gféllt) Qould start

oper ati-on, rosflng start

oFBETE B U AR PRI Bt e
ex glrﬁés(ééf)n }@i%u@ye%tl eq];nt Sﬁttsugl];edtﬁﬁ) tﬁgglgygorﬁﬁﬁgsor (141% causing

erature of equ
nov% t[eetﬁecond heat exchanger (131) is provi ded
6§§T h"the eighth invention, the defrosting start

[Ob'ﬁﬂ gf{&%mngat s[hé g@gﬁlsm%h%oﬁf ﬁ%treftriiggﬂaﬂgg apparatus of any one of the first

to seventh inventions further includes defrosting start judging means for allowing the
defrosting operation to start by switching the refrigerant circuit (20) from the first
operation to the second operation, the defrosting start judging means allowing the
defrosting operation to start on the basis of elapsed time after the first operation starts, an
amount of frost of the second heat exchanger (131), or inside temperature of equipment in
which the second heat exchanger (131) is provided,

[0031] In the eighth invention, the defrosting start judging means judges the start timing,
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10 of the defrosting operation, and the refrigerant
circuit (20) is exchanged fromthe first operation to
t he second operation. Specifically, the defrosting
start judgi ng neans judges that the cooling power of
the second heat exchanger (1%&) is lowered by frost,
for exanple, when a predetermned tinme period el apses

of ?{%:t cfeglgé{fﬁ%%%%%iog psﬁ{oﬁ{hie%ﬁ‘?éeg{ﬁ SircWgR0RAR LREABRISHSM the first

of the second heat exchanger (131) is

opegaﬁg%ﬁté %g% s dhd 8@%3%0& 0 rSéa\gg'lﬁ@aﬁﬂ &he ddtRlsHBg Eﬁﬂ'ﬁﬁcﬂ%ﬁé % I’Frﬁans judges

e seco eat anger (131) rises.

thaﬁ t@% rcg(glféxggg;g(%\b&%f (5d fe'é%rédo@g EMaH%%?'@BI lid RURrdd WY frost, for example,

Circul to performthe secon

wh‘?nﬁg E)?etedifa%rr]fninehqgg’gljer%%f e%aﬂsiegl th%rq}é&%] 9?38 %E&%?oﬁ E‘t‘éﬁ?,_t\.ki}%tﬁ an increase

rigerating apparatus o the firs

in frg%;e}erhy(glpnkgoghtgg gg(tfdnt(an}?eat l&(%l'ﬁﬁ%erlt (ﬂg!l)kigsegeg?éﬁé& %ﬁilie@ﬂy,emwhen the

ermnatin ostlng
PR AEa S RR CBEES PG 0 gerosing
sofSHESEL PRS0 TR L oK A B e,
th d i t ' e fi
2] S AP BES PTG ases psgp e i

f fl i NO._i . . . c
to %s%gﬁt;h %&%ﬁ%oljllgi@ﬁ%?rglnlczlﬂdtl,-?8ef§oesﬁﬁggagﬁg%ﬁ%<%9%r ﬁnP%neaung th

enperature o in whic
ST ERR LR RN Al R 5 SR80 i
ﬂm&ﬁ%@ﬁﬁg&ﬂg*?@%%%%ﬁkggF@%&yéﬁﬁ%gf%ﬁgﬁ%&gﬁgggggﬁ%#gﬁy?%gpmaﬁon
on %geeors]?si 052%)%% tl&lg agtglf' {rhggsggédglgsogoﬁg]?ij%ﬁgga%rt‘r%,gdiﬁ%hgﬂgse Ifraiisareesof the sub
cob iy 4P TRl B ISR b Scaner
LB T UL PR Lol scppencasy

0sucp conpressor (141) increases, when the tenperature
Pre#d%he refrigerant flowing in the second heat

oGS R o B s RS o v o
i B SRR S DGOSR S8 D fom e seond
R L U S
o DEGHRYGTAY O SR P35 B RBISRe, Mo, woen
predetermined time period elapses after the second operation starts, when the pressure of
the refrigerant discharged from the sub compressor (141) increases, when the temperature
of the refrigerant flowing in the second heat exchanger (131) rises, or the inside
temperature around the second heat exchanger (131) rises. Then, the defrosting end
judging means allows the refrigerant circuit (20} to perform the first operation so that the
cooling of the inside by the second heat exchanger (131) starts again.

Effects of the Invention

[0034] In the first invention, the second operation is performed during the defrosting
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11 operation for defrosting the second heat exchanger
(131), and the refrigerant evaporated in the first
heat exchanger (111) is conpressed in the sub
conpressor (141), and then, j;s supplied to the second
heat exchanger (131). Accord%ngly, both the heat that
the refrigerant absorbs in the first heat exchanger

op&ﬁwfogﬂgfr&tﬁ%g hgatecBRONEA edeHafpdrN@3 )0 bid gerrefigefant Bvaporated in
the sub conpréessor (141) can be utilized as the heat

f td St cofptddsedSBCARGubh@atpressehander and then, is
ﬂm(qéagghﬁgﬁ%gﬁﬁgé@g?diﬁg Fo t he preséht i#%entign, a

suppRE@&o a‘{:ﬂﬁ UpdeoRd hiselexciinplt e1519r dets@sidlygbdthethsekandhat the
X

eat e anger (131) can be secured, conpared with the

reﬁ??&%ﬁ%ﬁag&ﬂﬂn fﬂ? SrstTRAUEhAGet N 11 FART Hhalhks fredued iocohe kdfrigerant

nme required for defrosting the second heat

in 1?1 %H@%gr%pre(séo%](thlc)l&n[&%éﬂz@ﬂ& tHh&eat fd? hdliise tHRVesH ii®the second
r n

ere gera ondensed in the second heat exchanger

hea{t %Q&%ang& ¢1§?& dgi Q8! dcag-dpRelaht ?FESE]& 86800 A% kar®ambeént of heat
iTst Heat e g )

changer (111). Further, the refrigerant

usagfeecﬁ iél%ﬂ'g a%}fghﬁle R¥cdnd ﬂegﬁ’\@;[cﬁ)ﬁlné%y (reBtcah aRisabired dothpah®l with the

exchanger (131) s utilized also for

cox%%ﬂéi&gx? r?g]g; résﬂl??ﬁxgem%ﬂah%bfe' Featicdntn exfehriagiedd €ldefrosting the

cor operation of the sub conpressor

' efrosting operation also attains 15
Sa%éé%%ﬁggggﬂl?}ﬁglfhe first heat exchanger (111). As a

[0({3?@)% drinet NG 009 gﬁ\éegggﬂ,itﬂ?ﬁéeﬁig&ahpcoﬁdaﬁseﬁqh Rhe€ H¥BHhE Hhefexchanger

can’be re hus attai ned cooling

(lﬁg\{\ﬁ the &&%%ﬁn% .o@&%ﬁ?ﬁj iisnh&nE BadkN® RE §38Meal BMARAIDM111)NE Further,
p I1on or t

Wer consunp e mai n conpressor (41) and the

thegxlg%ie%%%m LEWIRh e(n:!'hz%l%y ft?)ﬁgwg%d 10 hd&8edfafon BOME 8eddAB heat exchanger

9
consunpt i on reffigerating apparatus

(li‘tlé 8%%1]115223 Lz'illstoid:ﬂlgcc;orl‘iné GEidOBy ik HMDRRGxGRAEer (BPL). Accordingly,

ccording to"the seconhd invention, operation of

theE ?ﬁg&ﬁ%%{ W 36 SO re{sﬁfere@ﬂ‘?}iuri%"itﬁé: H@:ﬁ&tiﬂ@%[‘ﬁtﬁ)ﬁsalm attains

exchange efrigerant circuit 0)

coagﬁl%g&{}?rt inech%: ifﬁrr&theap%hﬁﬁégggl pNd ke, Re@ende ?B%ﬂbérﬁﬂmpﬁon in

he effects descri inrelation to the first

thét ﬁx?éfrg'éﬂlalﬁ rg:%?u:}o(g’f) \?\ﬁ ﬁé ?ﬁdgxcecﬁ %93@1]3 tREC %Qﬁé&c&&in‘gpﬁawer. Hence,

use"of the tree way val ve as

ac%ig{g;grto?&e tpga% nt%%véﬁifo%?}l}%v?é@’i dop g6 ARI fsE compressor (41)

e‘refrigerant Iin the refrigerant circuit

ok 1) I8 et RS O e omoptin of e
ref%%&%ﬁqg 38}%9&5 Pfh) CRRIRRE FALAAERn N burdrdsy

[0036] According to the second invention, operation of the first and second three-way
switching mechanisms (142, 160) exchanges the refrigerant circuit (20) between the first
operation and the second operation. Hence, the effects described in relation to the first
invention can be obtained.

[0037] According to the third invention, with the use of the tree way valve as either of the
three-way switching mechanisms (142}, the refrigerant flow in the refrigerant circuit (20)

can be changed in a predetermined direction, so that the exchange between the first

operation and the second operation can be carried out readily.
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12 [0038] According to the fourth invention, with the
use of the main pipe (163), the two branch pipes
(161, 162), and the two on-off valves (SV-7, SV-8) as
either of the three-way sw tching nmechanisns (160),
the refrigerant flowin the refrigerant circuit (20)
can be changed in a predeterm ned direction, so that

[00;52? o#ﬁcx Gha %%g? RetMeaR i {%&%ﬂgh r 2lth IRE LS bP [heaxﬂgln Bipt e63), the two

'on can be carried out readily. [0039] In

bratggt&e B{glag Lﬂﬁl' Pfy | Ofle t\tv!é' ?g I &f 41 98T ’WL7 BNB) hedtied of fir three-way

eat anger I'n the defrostlng

swﬁ%ﬁ? trrllegﬁ%m rﬁ?if‘(ﬁﬁ Méeretfﬁﬁr%mts% Ii§ tBXRARSEQ@Rt ¥iRbME (20) can be

sent e first heat exchanger

chaégg%%éhayﬁéd?tf%%%l %ﬁgétﬂ% (& THat BRI ARhargl HeliRch kO Rtk Bp@btion and

e sént to the first heat exchanger

thetsrqgcpxﬁoéfegg' 5%%’1 BY &l El‘o[lhl%a&ﬁﬁe where 10 the

Xpansi on va (132) is closed fully or
t fCKC
oUBuHEE T BT RIS BB oo eslckot )
in r}%éﬁa e{_%atggérgtg%\xﬁ% sges t%n@‘ﬁ% 6o, @ sﬁ:ﬁ%ﬁf&ﬁ&) and then, is

S|nve 10

ser(tltglt;qggtrgﬁ n%eé'tt ﬂ?a%gfgr El&'l? ¢ i THls %E%E@ﬂﬁeﬁhlﬁe’f&mQHgﬁé second heat

eat exchanger (111)

exgﬂ?gﬁ?rr{d %S tg'e@?toQﬁeﬁ%% hoR ek I{a?l Q‘e@ﬁl)\/ﬁ:hé’ély 1.D&h in the case where

ernDs c expansi oh 15 val ve

the o5 0%%0040 IglggtP gﬁ»ﬁpﬁ Elté?éat ﬁ_\‘ﬂ@ ott ﬁ%l&é&ﬁttboi certaln opening

Xpansion va (138) of

deglﬁg 8%?“?3%5{ Ifﬁgec%rgp% &y il ﬂ(lésl’lQ:L Rk? { the %ﬂﬂ)‘%ﬁﬂ@x‘é drithd Veﬁqgé'rbﬁtgﬂowmg n
L d i efrigeran
th?r% o er %?ﬁégﬁagl§$$ g]?cli)l nHEllﬂ:% SELREH ht%a{h semﬁﬁ&? I'the refrigerant

ng opefatlon an be sent to the

t h t . or
cog(é({;%ﬁq Hle ﬁ&g‘%’?’g ﬁ 13§ l:ﬁ'p!)é/ senfg) 184 hehhestchgnger (111)

means (202) once stops

in Iﬂ?Fed% ;S og%&%‘%’%‘gr aéejcﬁ%é 01t tﬁ%gérﬁh%ﬁe Be Bﬁh@‘tﬁ@ﬁl‘o@tﬁtl@éxpansmn

I'on so th |qU|

L dﬁg%Frant is discharged fromthe second heat
va ger (131) through the second bypass passage

Oé%(ﬁ6 rém%gsﬁ%;lq g%vgpﬁgﬁ’ ttﬁg cc?nt lﬂfelaﬁy @(ﬁ Qpép%sﬁ@éxﬂa;iﬂl@)}l valve (138) of

e SI on th t the

th% isg?ﬁl%f ﬁo? ] ggﬁn (?9}1 b@m 81%80 hﬁ@ﬂngf*ﬁ@@fé%.ﬁtmg operation.

tlon I's sucked into

A%ﬁ@ﬁé’]lym;ﬁ Ssggqt(gb }]sehle Che %Q&%%Qﬂ E)Q:hﬁﬂge? (131) in the

e su conpressor (141),

e R e

OOEH it %{eagelvgl%h artl%%uﬁle c%g?rol means (202) once stops the sub compressor
(141) temporally in termination of the defrosting operation so that the liquid refrigerant is
discharged from the second heat exchanger (131) through the second bypass passage (156)
during the stop of the sub compressor (141). This surely avoids the situation that the
liquid refrigerant remaining in the second heat exchanger (131) in the defrosting operation
is sucked into the sub compressor (141). Hence, according to this invention, damage to

the sub compressor (141), which is caused due to sucking of the liquid refrigerant, can be

prevented, enhancing the reliability of the refri gerating apparatus (10).
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13 [0042] In the eighth invention, the defrosting
start judging neans surely judges the timng at which
the defrosting operation is necessary, ensuring start
of the defrosting operation. ., Hence, the efficiency of
cooling of the inside is preV%nted fromremarkabl e
lowering in association with frosting in the second

[OOQgﬁtl%gix %@fq mveg;gigx#)the ﬂgﬁjosttlg% %ﬁfé @B% REaRP{IrE 'J@dges $he timing

or e guen [0043] "In the

« SN PR ”Opﬁ‘%'t‘ga GEPLI BB P i s
Heé%g g}hy e#@b &7 é’ olﬁ g%bf‘?ffgl%l\ﬁ@'& gre@@{ltég’glghpEcérlg{rléﬁﬁlﬁll%\gerlng in
assgg(la‘%%ré Vtg g@éﬁgg‘? IE e s%bowﬁf%.p ek&laﬁgéfs(gﬁil)d Wi {2 defrostn(ljg operation

operati on obvi at ed
R B 2 .7 0
{04451 S\fl déflr ﬂﬂ??'bméBJb(gr} 3 3 8@13 égg%% Cog?%%%%{?% ?ég‘dw?ﬁ%rﬁthe defrosting
ond S b S TE I B AR, A0 grmcons v
ex%ﬁgfﬁgﬁbnlgfcooiﬁtmg gfefzg ty s%qH elllér: Jé n‘g%:}'agﬁr@ whichSs Baused due to

s _whi ch homs r.ant
o FRBE PR, B PR A9 U B 18 i
st.em di agram of the refrigerating apparatus which
cm% DGR ?gfrigerant fl ow during second heating

Brﬁi&?&r&ﬁﬁ?n BRURTRENIEES ating apparatus. whi ch Shows a
o) S B ' e bt R AP RRED P} pERecrebhEapparates
S0 oS REPBUPIALL | ng. oper at ihoﬁh"[w‘é_. &7 HG s a
ppaivud %?Eﬁ*‘?&ﬂ“ RS Syt L SRR of e refigerating
T T S S T L Tt P
:ﬁ‘gg&ﬁ{?ei} _ accolglgj.ng (0 ,85L e%{eftllcegys%éﬁnﬁ)lagraﬂf dfNhe refrigerating
apparatus which shows a refrigerant flow during first heating operation.
[FIG. 4] FIG. 4 is a schematic system diagram of the refrigerating
apparatus which shows a refrigerant flow during second heating operation.
[FI1G. 5] FIG. 5 is a schematic system diagram of the refrigerating
apparatus which shows a refrigerant flow during third heating operation.
[FIG. 6] FIG. 6 is a schematic system diagram of the refrigerating
apparatus which shows a refrigerant flow during defrosting operation.
[FI1G. 7] FIG. 7 is a schematic system diagram of the refiigerating
apparatus which shows a refrigerant flow at termination of the defrosting operation.
[FIG. 8] FIG. 8 is a schematic system diagram of a refrigerating apparatus

according to a modified example of the embodiment.



14 Expl anation of Reference Nunerals [0045] (20)
refrigerant circuit (30) freezing circuit (second
cooling circuit) (40) outdoor circuit (heat source
side circuit) 5 (41) variablﬁ4capacity conpr essor
(rmai n conpressor) (43) outdoor heat exchanger (heat
source side heat exchanger) (110) refrigerator

Exﬁiarn%'dbh oﬁﬁefégn&%ﬂnggal@rcu”) (111) refrigeration

eat exchanger (first heat exchanger) (120)

[0¢gﬁqb I af @ odrh {1 Giichit (first cooling circuit) 10 (121)
refri eratio% eat exchanger (first heat exchanger)

(13;@0?6%&2&% heakc GxehaRssme(GReANd heat exchanger)

(13 reezi ng” expansi on val ve (thernostatic expansion

val ‘é(;ib)e  { dddod difcik rgf?é/a‘?é&ﬁc@éi@@c&édmst bypass passage)

(13 ectroni ¢ expansi on val ve (expansion valve) 15

(1430 pOOSLGH1 L OREIES SRk SUP(RARLABRALY) ( 142)

fou y Swi tching (first three-way sw tching

rehan Sk 158, s8N biess LDt o bupecd
(16%?1§L{%§B?%§Qfg%%¥9 gﬁngﬁﬁglﬁéﬁgond branch pi pe

(163 eni ng control section (contro
nmean A i j ral i ntr ol

nmean ;Il) E%%?%erﬁw g%ytg%?}%ﬁ ggrv(glls\t/ggﬁt%a%ggt&ql\/bde for
Car r yi - | ' : odi nents of the
pres@%pgiﬁgé %?%ﬁC&%ﬁpﬁggnﬁéggég%%gﬁ?n detail with

(o IRe ¢ refipral fea MR A bR BB PRPS o1 1S
(131) freezing heat exchanger (second heat exchanger)
(132) freezing expansion valve (thermostatic expansion valve)
(133) first bypass pipe (first bypass passage)
(138) electronic expansion valve (expansion valve)
(141) booster compressor (sub compressor)
(142) four-way switching valve (first three-way switching mechanism)
(156) second bypass pipe (second bypass passage)
(160) second three-way switching mechanism
(161) first branch pipe
(162) second branch pipe
(163) main pipe
(201) opening control section {control means)
(202) switching control section (control means)
(SV-8, SV-9) on-off valves
Best Mode for Carrying out the Invention

[0046] Embodiments of the present invention will be described in detail with reference to

the drawings. A refrigerating apparatus (10) in the present embodiment is installed in a
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15 conveni ence store or the |ike and perforns air
conditioning of the inside of the store and cooling
of the inside of showcases. [0047] As shown in FIG 1
the refrigerator (10) in the present enbodi nent

i ncludes an outdoor unit (1I), an air conditioning
unit (12), a refrigerator showase (13) as a 5

conrvg%e &bé't@lteod'r'thghﬁé %?5 ‘gErf SV ASEndid&in@ 8f &hef ih6i€Z @F the store and

ooster wunit The outdoor unit (11) is

CDOH& qlgygpgggﬁa%glle the other units such as the
? con§ ?

roning unit (12) and the like are installed
t fen{td@irhdr Gnclud
o RS, B A8 e
outg?]o Ub @18) o the cgh&ltﬁﬁﬂg'tﬁr%\f)glﬂg i ftigeraib?) sHoWehstd@E3) as a

it e ioning clrcu the refrigerator

refr(lgef\l\@aseﬁrgg%} sh%&a@gﬁf% aSS% Ez%ﬁr réngledf BbQkerChdiCUieh. The outdoor

Feezer sho i ncludes a freezer

unigi(g{)lgtullatms a%?ég)dutc?o?)?sdr%?ﬁe %Oét&glr lﬁﬁeigrstucﬁ 19)nd mielcHA@Roming unit (12)

rcrreult i gerating appar at us

an%tixﬁ?ll%(gt pegxn%t% 1&f SIROLY Pens%gh Eé EEb‘r#\Ieﬁwﬁé@stoﬂ%QQ’the like. are

neans or orma refrigerant

OC%@L < m.(tgo T unit @?3] ?Ja&sfine&ftﬁ(gor éfcﬁH'(Eﬂﬂ ]tﬁcg)alradaﬂdﬂﬁﬁmg unit

r Clrcul are connected In series to

h f f .
(123 018%1;1 L %}r Plté 8:0{1(9 {1%1%5 c'ir%ﬁﬁ éi‘ﬁ))cﬂ{ecﬂéfﬁgeﬁ%&) slﬁ‘fv\)rcﬁsegﬁmriﬂcl des a

ezl'h circult

retj{}iig%u%@d (0%'&1?1?&1&??%?1@%6%{2} gl?m(c%%e)e (1§Zglcﬂ1d9§‘§ kgL cﬁjm‘iﬁ (IE) and the

provi spective ends of

bo%sl‘%OSt er(lg? 8.§dje$)a boS’Qte} Q?Cu‘i’tt('i%) hanthe flfedrfdd %ﬁﬁa&@r(w) the

ITstcooling circuit sol el

ut dea (4 |@ﬁn fii t
ettt e dgrafy (ﬁ%f%oé’%ﬁf@ PR BE heaBoUl Bes ) Gtn o refigeran
é ?@W t he refrlgerator circuit (110) and the freezing
cirgiif @M+ (30) are connected to the outdoor circuit

[Olgbﬁ) El?fi frg%zrfgl)c{rg&n (ﬁqﬁz%#n& fi@bbdstert J?I%ufte(fll(ili;o)g@ré &lo@hected in series to

ree2|ng clrcult are

E}?Cttc?g 10108 zﬁl t 40R%k @'0? GUIat s E;QMmg”&?&ﬁ’t Offn @he freezing

ui d s onmuni ion pipe and a first

C“'g}“g @eg%ﬁl cfo%gﬁ O\Fh]v gﬁﬁaﬂc?g%as sIecibing balvk @Bﬂ)%e provide at

|on onnected at one end

theOFees%ragc {vpze?lg% % }beeb((g;[}g[qu,gﬁtc@n%u Lﬂ)ﬁ tl(e4gt)her ﬂﬁrﬁi QB@ %frlgaqtor circuit

ni cation pipe (

¢ g@ﬁtﬁ%g? é c# r{s]tt Qqchl‘"% cnygﬂq le’ﬂ;ae i d&;ut%l&ﬁ &f&ﬁ%O?Mﬁls'eﬁhea‘z source

the refrigerator

{ r.cui.t % 10) mhlle the ot her end thereof is connected
siqeSiRE SPRRLi o si de cl osi ng

[0050] In the refrigerant circuit (20), the refrigerator circuit (110) and the freezing circuit
(30) are connected to the outdoor circuit (40) in parallel. Specifically, the refrigerator
circuit (110) and the freezing circuit (30} are connected to the outdoor circuit (40} by
means of a first liquid side communication pipe (21) and a first gas side communication
pipe (22). The first liquid side communication pipe (21) is connected at one end thereof
to the outdoor circuit (40). The other end of the first liquid side communication pipe (21)
branches into two, wherein one of the branch ends is connected to the liquid side end of the

refrigerator circuit (110) while the other end thereof'is connected to the liquid side closing
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16 valve (31). The first gas side comruni cation pipe

(22) is connected at one end thereof to the outdoor

circuit (40). The other end of the first gas side

comuni cation pipe (22) branches into two, wherein

one of the branch ends is conhected to the gas side

end of the refrigerator circuit (110) while the other
val%‘fjjlg.h eggfﬁré[t g 5‘39?@ eGhRMnic1dDEIpe7B2)Sé Bshrkeb@8iahgne énd thereof to

I'n the refrigerant circuit (20),

thef(%{ﬁ(ﬁ&quIIEB e(493nr BRNGNE el BY tied FieRidhs (HHROdorrBunication pipe (22)

connecte e outdoor circuit (4 by neans of a

braﬁgh ?q ol il 'vﬁlgﬁ:'ng En€ OPTEHr&Rh 28s B RRnedidBlo MBGad side end of the

gas’side communi cation pipe (24). The second

refré%qu or &isf ‘%g ( elo“ﬂs r{?;gﬁ' t%i@tdtﬂé? Rl RBerkdB) dofin&@NRCthe Gadkide closing

e outdoor circuit (40) and at 10
val Qrﬁgt her end thereof to the liquid side end of the
a onditioning circuit (100). The second gas side

ooﬁﬁmo@%"" f?gerghtp% ik @) 208 ﬁ%@ﬁ‘c{h%daﬁt cRRBIARE circuit (100) is

outdoor “circuit 40) and at the other

co@%gtgh he Eh%ocfutaoortcngul? @ﬁ)() ?ggﬁea% gf QE?JOHﬁ 1i@lifd side communication pipe

£ roning circul <Qut'door Unit> 15

S pBESS " LD5T ABRY Spc " DG AURORG, Uthd B21) IThe) velesd Liid. side

Y Cui outdoor” circuit (40)

corgg%ggc%l é)oﬁ(pé)ag c%nﬁ%ﬁ zltto\ﬁe QIR éﬁ% tHefhtdod clrei@g40) and at

ressor an out oor heat exchanger

|
the grtgx}f elﬁ] éheg%q%%gtrhgéll ciu’ld %{a@ (631@) @f;‘%l?t f con’?c?fﬁ’ﬁﬁﬁ QRcYi®l( VD). The

Ccul I ncl udes two

sec&ng s‘%aﬁ g%}/de \M\l}télgnlk E%lonsx%%’ %fﬂ dlg’:l:om%%)e’d attv&eléngl{h&e(éﬁf ®@€the outdoor

two gas side closing

cir¥1iuk gtﬁﬁ laﬁg éhzeo 2)91) end theleBE PHEARLSIR eﬁl@tﬂftthé ﬂﬁ)condlli@nmg circuit

€ conmmuni cation pipe (21), the first

(l@ﬁs side comuni cation pipe (22), the second |iquid
de comuni cation pipe (23), and the second gas side

[Oﬁgﬂnyghﬁsa-ggtplpe (24) are connected to the first

03|ng val ve (53) the first gas side

cI 05| % Ibgg agggfe) hd DRASE ll.lb Igjghgle@ﬂ{éemﬁ&&ﬁlcﬁ}ﬂmt (40). The

nd the secon e cl osing val ve

on dg)lgzé ci cu 4‘;?; fﬁgiuﬁes > %IQ%J?%]%aﬁQ&?/I the ﬁé@srdra@h? a fixed capacity

ressor xed" capacity

compé E"%Sz%m éutd% h'%&tf Lf ig@go aCRIIPHES A4S Md an outdoor

ype wer is supplied to

ex %%%éc}fr{ar Il\%’ I%%gca%g '0'&?/ AP W&tﬁtsﬁﬁ)ﬁ fhdiler ihd 4R 0Aur-way switching

varr abl'e capaci
valves (51, 52), two liquid side closing valves (53, 55), and two gas side closing valves (54,

56). In the outdoor circuit (40), the first liquid side communication pipe (21), the first gas
side communication pipe (22), the second liquid side communication pipe (23), and the
second gas side communication pipe (24) are connected to the first liquid side closing
valve (53), the first gas side closing valve (54), the second liquid side closing valve (55),
and the second gas side closing valve (56), respectively.

[0053] Both the variable capacity compressor (41) and the fixed capacity compressor (42)
are hermetic scroll compressors of high-pressure dome type.  Electric power is supplied to

the variable capacity compressor (41) through an inverter. The variable capacity
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17 conpressor (41) is variable in capacity by changi ng
the rotation speed of its conpressor notor by
changi ng the output frequency of the inverter. The
vari abl e capacity conpreSSOf#(4lé serves as a nmain
conpressor. In contrast, the fixed capacity conpressor
(ﬁZ) IS ?perayed by driving its conpr;;s?r nng;r
al ways : . : of ;
corfB YT 5 R Rt i SHRELPBYAREREg 3B tctilon ebEljig compresser
apacit es 4 j t hernsuGhdigble it
MO a8 t %%apé%gptﬁbe %gﬁ)éﬁ e%%ng?qgo(ﬁn?g qlg‘{ﬁ:‘{elr on pi pe (161) .capam g
The ot her. end i ct Lpe [
coBRRaLCE POt Aec P porh s Qi DEboRREuleTibdl ety cgmpressor
he ot her,hapnd. the fi j i d h
(2 o et PR e EEePBEtoF FARE dkayF RELEER el gpecd. so tht
second .sucti.on pi.pg.(62). 10 The ot her end of the
ﬂmg@B%ﬂ%tﬁﬂE?ﬁ%H“%Fg@e(62) i s connected to the second
r-way . swtchi. va . ] It leP@ereof
rorpdl ) e g Pt e BiekSar s IBBeEleiah Ry Gionel sichercof 1o
[ 63 and .t he.se d t] 9] 2% o ; ipe (61) i
ong S AR oN e URG  dna THF IRG D, ATt huction e (61) ¢
i pe.(63). .ln the ,suctian ti ' ! i
cofiie 6 e, 6 ot Sy Sl G a7 (O fty B, B, R fxed capacity
refrigerant to.flow fromt Mipe (62).
coBRe 15 FHEPHE  PoOuEpT o R R B e FEBE Echls sRddRpipe (62
conpressor .(41) and the fix Ci €830 -
Th ngg?r gndo of Shi, greag%p?lbcgm? 6%?9(%?)0?3 LOdheCRAPLEAR O decond four-way

i'S"‘connected. One end of
oo BT PR OR el PP UBEL i QFtp bhe S of o st
coBfSERERAE §hbind By GRFLER, AL FO P APl BRI ther endof e
IS e e . BRSSP v
is g?cgzicﬁelgtr%é agf?%r{g? %%%)Efr}(%‘éga)m WG g&% thE AL ‘%gﬁrté{%l}as the other end

connected to the I schar ge
S of the fixed capacity conpressor (42). A check
¢&f've (CVv-3) for allowing the refrigerant to flow

104580 PGur iR SRS ol AT} (27 Bl e AT bfrescor (42),
o SR A LR el s o
) S SRR LR O ort e B gL oM, 0 b
info & %?sq bﬁ'gn%ix_aq/g%argsevgiltag mﬂ? a}@lavs%cérﬁlzgranch discharge pipe (64b). The
first branch discharge pipe (64a) is connected to the discharge side of the variable capacity
compressor (41) while the second branch discharge pipe (64b) is connected to the
discharge side of the fixed capacity compressor (42). A check valve (CV-3) for allowing
the refrigerant to flow from the fixed capacity compressor (42) towards the first four-way
switching valve (51) is provided in the second branch discharge pipe (64b). Further, the
discharge pipe (64) is connected to one end of a discharge connection pipe (65). The
other end of the discharge connection pipe (65) is connected to the second four-way

switching valve (52).
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18 [0056] The outdoor heat exchanger (43) is a fin and
t ube heat exchanger of cross fin type and serves as a
heat source side heat exchanger. The out door heat
exchanger (43) perforns heq% exchange between the
refrigerant and outdoor air. "One end of the outdoor
heat exchanger (43) is connected to the first four-way

[oﬁﬁjer engio}ﬁf‘h%/eﬁ e&éflazl ' @3%5‘%1' 95 hitPrube Wehte& chanbrr off&x@ss fin type

&< outd eat exchanger (43) is

t t 6h 43
o B ML gty gt v Gt o 5

perﬁo O\IMe xtcﬁgn e b%&\%egletﬁ@% dlg&afltl AW S hlie aed@d@rof the outdoor

ang t owar the receiver (44) is

heag %Il-lgaﬁg% T 4??1§esh(feoer§:%&§&e Fd kh%%rgt ﬁﬂup%vagasjﬂ)ltch[n%%ne 1) thea closing

a second
valtr% %‘f) Tﬁ%@ §Eh%x§ %ﬁdebnizthg %ﬂtcﬁgpgiag gﬁglaﬁlgﬁru((ﬁ?éﬂps%gﬂ&t&?ﬂo\/tﬁe head of
b h i . .
thebf%%'iﬁﬁé?) i B LRRBIP, P NI AL B T0Mltbyving (b

refég%gn Cﬁo 8w gcx%' g {Lg%orv\lze F %Q&ﬁiﬁé&d(et?a? t8whids She ré&WE@I (44) is

rng val ve cond branch pipe
h ted t d | d d
pm&f%eg)lﬁgh \e}réfﬁ‘\?l qu(@gfpgwﬁccﬁeckovgl \S;:C(()?:V 5|) q;Jlor Z: I gWI ng
[0(%5? '{{)efﬂile gﬁ%ﬁlt ﬁ)ft Bl LU L Eﬁf‘%t BEe 58 ede g rseé&ﬂi) 11&191\6’3151@% (82) is

quid side sing val ve

B ST, RSP ol o v

e TR B8R0 b e o
of ﬁqe qs%ﬁcal%pltqglgd ?%g ?@ﬂfg Eﬁ‘ﬂ}%ﬁte@ 'tcpg fi gsf%%muh d%igd agmn? G408 (153) while the

e third Tiquid
sc%gﬁ%ré%ﬁzﬁ%ées ‘(802%2 gé%%gﬁ#%gztglalh%%g?q&éflgﬁiﬁ%ldeGQSélH@"valve (55).

e
0059 of the
th ?’?801[‘41%9‘881%9% cli]osx %hde @F?ﬁﬁ%bed 1, tho 5‘&% @1 %ganéﬁ ﬁ:{éﬁSlb) fth

&'eam osi ng va

UId pi pe (82). The other end of the
Se(foélﬁrhtqﬂlcf k pipe (84) is connected between the

Oé)#it] 2%%}{%? i S}iﬁ%{:‘ %‘%eg cgﬁcte?neg B %nﬁ I’iﬁé‘r@ofv@ét\\(@m{ 8- dhkck valve

out door expanS| on

(C\((fgji d[t86 ?ﬁonii I?lq?]ﬁil sg Iclcsnné Py d lef;yththle Is8ddind blzﬁicﬁ‘:fnpe (82b) of the

rst Tour-way swtching

seéon%i)hqulcli] %1pfe| {8% pﬂ{e othglh&dsglﬁt%QthP&) INquldt }lﬁﬁe t(§‘3)r1g connected to the
head of the receiver (44). A check valve (CV-6) for allowing the refrigerant to flow from
the one end towards the other end is provided in the third liquid pipe (83).

[0059] A fourth liquid pipe (84) is connected at one end thereof downstream of the
closing valve (58) in the second liquid pipe (82). The other end of the fourth liquid pipe
(84) is connected between the outdoor heat exchanger (43) and the check valve (CV-4) in
the first liquid pipe (81). An outdoor expansion valve (45) is provided in the fourth liquid
pipe (84).

[0060] In the first four-way switching valve (51), the first port, the second port, the third
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19 port, and the fourth port are connected to the

di scharge pipe (64), the second four-way swtching
val ve (52), the outdoor heat exchanger (43), and the
second gas side closing valge (56), respectively. The
first four-way swtching valve (51) is exchangeable
bet ween the first state (shown by the solid lines in

port, el t}]fg £} xkrl%rg E&%fecfégrtB tﬁé‘glsﬂ?ﬁﬁﬁ Biged( 65 PBE tsecond four-way

onmuni ca ot her second port and

sw&chn&q\éaLfv% g@ofﬁe &RH&E‘ E‘%Q%haﬁg rh(49?°cﬁd%9%éccﬂﬂd%dsh§de closing

sho en iines in FIG

vah(lﬁ g%@te griﬂaf ' p% ﬂgﬁ folewhP Ui hRRY Halke n'(ﬂl? i§agehangeable

e second port and the third

beq%"” Wﬁt% ?%n o h%%%{igg&&efn FIcPQ§ Hlat ki fiRe poRaaa ghe third

the fifst port,
porf ﬁ%ﬁ%ﬂg (ﬁ)trgtrwltﬁngcht Qfter, dhid t?i%’ rsEcl:bé]B(ifo AHdBhE ARaCH&E cé@municate

connecti on , the second suction

ol 5 L SR s e e
porgrax?% ﬁ}e?vgnglgh {pﬁ rXurﬁc\Mté Wt:l}rkgcﬂ %{h\é? wWh€)hd %c%h@%@ﬁ and the third

secon our-way switching val ve
ubstantlg ?1 (as a three-way valve. The second
tH |ng val ve (52) i s exchangeabl e bet ween

DO%1 ]etl{% g{essteﬁci&cf folug ? 7 g%w]tcmﬁ e%?pi, fhe st { 0?'? $hd RcbildPort, and the

ort I' por communi cat e

bR edlaé;%fse%&g?&m 050 AN in v
(Glé,z?rt E,(%J] PO ?lﬁ’?@ ﬁH‘( @vﬁchlﬁ%\nvtah@t (5§2em§ﬁel':§$ely The

A cate th eac ot her
ot TR SO A o i o o
seceﬁ)f&%eﬁayagw Chﬁn% %?Rr'é %Le{tm{t;a?% geﬁf@s Qk b thREUY PAIRE  The second

nd a conmuni cati on

fm{gv‘\.ga ﬁ{a ch)h %ge Lglﬁ Q0L b, le“vlte kﬁeﬁgéenftﬁé tf?ﬁ rstaté &‘Bb%%@ the solid

izI'ng pes

hn%s%%;}ﬁ%n lgt,hgﬁ}% ef%st aqo@f%ﬂd tgz)(mﬁc{]? Hmdlfi Qt'elwﬁle%h %&I@H’r while the

s I'SC ge pipe (64). The o

secrog a;a?{gtt}q% g D 5 rth B Irp Eo%ﬁ]ﬁggatfe %lﬂﬁ%g rldrRgd ttltﬂsesecond state (shown

: ne ol rom-t i scharged gas in

t Wi eac
by &eﬁ@oﬁﬂn‘ggéﬁﬁgﬁﬁn Iél’lat { g)ffr%t?éﬁ qg(gf)og?tg 8?(’ d??g{rﬁl%rﬁﬁeﬁe ith each
otl{eB wlhﬂg hlﬁr € g{)llg ﬁ&% Loe thg 'tljnrc[ ﬁ{%&nﬁhﬂﬁat@%)h éRh %@HEF ect ed

I on sol enoi d val ve

0(56?\6( 'E]Sﬁ %111{[8 ! og\ﬁll(;ﬂclgn gtﬂ)ﬂé\/f]u?fso LA oﬂ%@ﬁzﬁgtop '(‘E@ 4l &) reddi€Pipe (71), an
mjrggtg)‘%;r a@%s&%gﬁn@g hc|01n %%19{1J:at1%8pﬁﬁ9'{% | frht hRudidk circuit (40) further

includes two oil level equalizing pipes (72, 73) and two suction side pipes (66, 67).

[0063] The oil separator (70) is provided at the discharge pipe (64). The oil separator
{70) is provided for separating the refrigerating machine oil from the discharged gas in the
compressors (41, 42).  One end of the oil return pipe (71) is connected to the oil separator
(70). The other end of the oil return pipe (71) 1s connected to the first suction pipe (61).
A solenoid valve (SV-5) is provided in the oil return pipe (71). When the solenoid valve

(SV-5) is opened, the refrigerating machine oil separated in the oil separator (70) is sent
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20 back to the suction side of the variable capacity
conpressor (41). [0064] The first oil |evel equalizing
pipe (72) is connected at one end thereof to the

vari abl e capacity conpressor,.(41) and at the other end
thereof to the second sucti dif pipe (62). A solenoid
valve (SV-1) is provided in the first oil |evel

bacg o o BLih BuOSs tﬁlg %:i?blé‘gaggcﬁﬁe&ﬂ&e%k dgvel

i'ZzIng pIp _ nected at one’end thereof

[OOEﬂﬁge%fé%gﬁ 1681 aﬁi&ﬂzigé%ﬁ% g’tﬁﬁ% c()ﬂgéct&lngt 8te EH@ thereof to the

ereof tot suction pipe (61). A

varfe$ \Fg{%%ig%fya?!%ﬁrﬁsgs%gi\% )afg%t F&F%ﬂg?ﬁ%ﬁ glte{eeli}?tog%%%rﬁi duction pipe
BB R e YR . T
<SSP s oty BT SRR 8 R o
cor et R st REPIRT P8t 8P LR IRISIE ) solenoid
R G e T e e S
orBBRVERIY 18, AT Sy RSBt e of 0
it il PR e IR M v

100pgE o FUESUARoSHET MpEoct A eabrsPOERCET Bt ST 1o second
e M e

0066] The . inj ect - : . o i
sudig S8 SRS CAILE SHERTARARE (595D dyit LRtk Y/ @fv.h) ! ftovided

T T s A o o
b Y5 B B Ll g ) it v o
o R LREdaLsPPR 1L S et o
o i IS T B 8 i e -0
SR 0 Rl T grErc o0 P, e ol

G IS b PSR s e 09
R AL o 50 B0 P 0
mSWtehes are proyided in the,Qut@PP’ £idcH ke @ sting valve (86)
variable in opening is provided in the injection pipe (85). One end of the communication
pipe (87) is connected between the closing valve (59) and the flow rate adjusting valve
(86) in the injection pipe (85). The other end of the communication pipe (87) is
comnected between the oil separator (70) and the solenoid valve (SV-5) in the oil retum
pipe (71). A check valve (CV-7) for allowing the refrigerant to flow from the one end

towards the other end is provided in the communication pipe (87).

[0067] A variety of sensors and pressure switches are provided in the outdoor circuit (40).
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21 Specifically, a first suction tenperature sensor
(91) and a first suction pressure sensor (93) are
provided for the first suction pipe (61). A second
suction tenperature sensor (92) and a second suction
pressure sensor (94) are pravided for the second
suction pipe (62). A discharge tenperature sensor

sp{c Péa%la”dg%é Qu&%méa&rg{u?éféé'ég% @‘f_rérﬁf a G bud@loR pﬁés@wecg@ﬂsor (93)

ar e pressure switches

f
areé)rr%gld a ﬁ)r gﬁegf\ﬂ(sg%%ugxgh&g(@ OIOr S%EC'?'E(S S%’S?gg%? tﬁﬁtﬁfﬁh%ﬁfg? (92) and

a S%%)%l;ihsgl%%on regscllﬁg a%gppwﬁoa?%gevﬁ HEP YALddbRd §1§(ﬁ§)ﬁ 8plpe (62). A

n-ou e oot door § an
dls%?g%ﬁgg)}ﬂda O I;;Qr&gr éﬁ? %g(g ?gg&%ﬂgé g&%ﬁﬁfr% gﬁ%ggﬁg%ﬁded for the
dlsf%}gﬁi%ﬁalp}rpgn gl t.i %r o P%l%ﬁ@l@rﬁ ﬁ%g%@%ﬁ%@ffﬁﬁ% é'lrst and second
oG Gehsi PR 57 Cndi T Gl heat "euenanger
[Odﬁﬁg%gl a (g%s 8?} ﬂfﬁ@@gﬂ&c%ﬁgé grlg ?h@gﬁ%%? t%rﬁyathﬁ%ﬁg& (90) and

ané?ﬁ gﬁﬁ&égl)T#%e afprcondegyéﬁﬁgg Hgg%rgégﬂggggﬁmﬁmx heat

O%% ﬁfrforns heat exchange between the refrigerant
exéﬁa d&Mair. The air conditioning expansion valve

o4 4k SRy PIRECRL) Theludes a heat exchanger
t e%i} g.tfb lg) (iél v, 1%%8%con$ﬂ%nﬁlga®1{ &ﬁﬁ alﬁ%ltelcrles the air conditioning
c1rﬁ1é1gfﬁ{03 iﬁ%?lﬁ'?csgggm 10 )c1rc%1Q ('l&o]nggﬂldgéj m%ﬁdcoﬁﬁltioﬁﬁlg expansion

he air ¢ I't1oning

Vaﬁ’igg‘?ﬂgﬁgr aﬁiagrrl%?&f‘g?%gl%eﬁea %gcﬁl\gllﬁl cr&ﬁ??y} 1?%21632{2%2% liquid side
eng 6(;}@511‘{1; gﬁh%al fin%ntgl L 5 mﬁx% a(fII %téongﬂé)g at e;{aﬁngérr(ll)l) is a fin

also |nc omair

ané %g&% Ege}fuheé(%léqsr}eggi gﬁ é | Jin ﬁ@g , gﬂhéa %og%ﬂg 80?11 lru%ig %‘;{g}iﬁhrnger (101)
pelff%éx% %e%g%cgl&%gﬁ %he n Fihé qnf?g:efagﬁ A8 Rea aﬁ“xcﬁfﬁ@%ﬁr conditioning

gera owcase> As descri bed
B APl 47, Lt T
OQ#joihflz Qlcl‘: cggg fcionamé %];urtl(gf)rl%llug& §ﬁ@ﬁ%§b%g¥ﬂe}ﬁ$el(a%}rg)sensor (103)
and a refrigerant temperature sensor (104). The heat exchanger temperature sensor (103)
is incorporated at the heat transfer tube of the air conditioning heat exchanger (101). The
refrigerant temperature sensor (104) is incorporated in the vicinity of the gas side end of
the air conditioning circuit (100). The air conditioning unit (12) also includes a room air
temperature sensor (106) and an air conditioning fan (105). The air conditioning fan
(105) sends room air in the store to the air conditioning heat exchanger (101).
[0071] <Refrigerator Showcase>
As described above, the refrigerator showcasé (13) includes the refrigerator circuit

(110). The refrigerator circuit (110) includes a refrigeration expansion valve (112) and a
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22 refrigeration heat exchanger (111) in this order
fromthe liquid side end towards the gas side end
thereof. The refrigeration heat exchanger (111) is a
fin and tube heat exchanger ,,of cross fin type and
serves as a first heat exché%ger The refrigeration
heat exchanger (111) performs heat exchange between

re%@gﬁ{tl%;l rﬂegg%%%nfe? gl i 15 8y IS loteer dtdm @He GNAd sRkrdngas@irds the gas

efrigeration expansion val ve

si e %L)théx%o eq“‘%%/\rég@tﬁ %éﬁ%%haﬁl@,er Mal yR.a fi0Pihbd heat exchanger
ase ?

gera sho I ncl udes a heat exchanger

ft crg;%efrriatylﬂ)r %nﬁ%gfv%é a% %ﬁ‘%t he@pgxcﬁaﬁ%aetrr | YRE &dtigeration heat exchanger

tenpera re sensor The he exchanger

:lf)gaegi %Etrh e@c@?ﬁ{gﬁ (Gl tbkn tl‘lesreaﬁge%rﬁ Qhatedndte bhef BrRatfrigerator

e refriger on heat exchanger

Shlg%t%%s)r 8135 12 ﬂéﬁ%tagﬁﬁa%a}lﬁ&ﬁ’e\faﬂeufﬁﬁ g§0sAr el@étiléﬁlc IS pansion

vicinrty of the gas side end of
atlhe ref riger at or circuit (110) Further, the
B ri ger at or showcase (13) includes a ref rigerator

[00%2 r at rrach s%ggvcgs]e](?% gg\mdgs d Rl Q8AEQT teﬁlﬁ&aﬁlé@nsor (113)

nds the inSide air of

ancL% gifr 15%:%1'& &l atm%htr% %%%9?@4? 00 E]IH et BEcHaR b4 t9Bp@hiudsensor (113)

<Freezer Showcase> As
- A bR e g
refgg%exgtdtg%fg 0k se so(t‘j é H“i? 1{c§¥>0§3te at EHee@iél'nﬂg 0%'%]5%.3 §s' Qe end of

eat exc anger

theg F%{thglﬁéaméx E&gp@i@teur PuRRS Qfe (1 @erét@r tsﬁb%cas@r @l@) includes a

tohard e gas side end

refgg%a'&%gggmﬂ%rgture %‘g mn gl 1%?%%1d2aore?ﬁ %9 @n (31) TRe feffifdtator fan

exc cross 11 n type and serves

(1@ Csregas ond %(%e ak ﬁﬁa@ﬁé eratb P &hHWELE] Qg heahe refrlgeratton heat

orns at exchange meen t he

refri nt and the inside air of the freezer showcase
ex hf%%erg(ﬁw ‘freezing expansion valve (132) is a

r mst at X sion val ve. The freezing expansi on
[0@§ﬁv IFT§E§ﬁde %%%s t he detectlon tenperature of the

TS SR ST AL Al 00 g i (20
Thg df[[reffg%ﬁo rﬁrlléél?ﬁ &Bbg éﬁélﬁ@esof @Bleg&ﬁwg%gﬁﬁl;ﬂr gg&?trng eeécgtrmsmn valve
(1{4),r E}ewégglg?np{:{&g&ﬁ‘g%‘?%lﬁ)f id) rBYiRasst RifRrdddRinsoF NE34) in this
order from the liquid side end towards the gas side end thereof. The freezing heat
exchanger (131) is a fin and tube heat exchanger of cross fin type and serves as a second
heat exchanger. The freezing heat exchanger (131) performs heat exchange between the
refrigerant and the inside air of the freezer showcase (13). The freezing expansion valve
(132) is a thermostatic expansion valve. The freezing expansion valve (132) detects the
detection temperature of the refrigerant temperature sensor (134), that is, evaporation
temperature of the refrigerant flowing out from the freezing heat exchanger (131) for
adjusting the opening of its own.

[0074] The freezer circuit (130) includes a first bypass pipe (133). The first bypass pipe
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23 (133) is connected at one end thereof between the
freezing heat exchanger (131) and the freezing
expansi on val ve (132) and at the other end thereof

bet ween the sol enoi d val ve SV-6) and the |iquid side
end of the freezer circuit (I30). A solenoid valve
(SV-7) and a check valve (CV-8) are provided in this

(13%{/ elonhbQR tctpgneo%‘gi?,?)@fieoggeM@n hhgkes h@it e‘}xhﬁh Fbrf dB15and the

ass passage ( e check val ve

frefgzg{g %}?ﬁaﬁx!ﬂ% \%N (2@21 laﬁ’d"’aﬂ‘ {h%rﬁthmendsﬁ'e%i)'bgtv&é@h\tﬁe solenoid valve

owar ds Iquid side end of the freezer

(SV- 'ﬁi o) Ihg(légpc? side] E}?d 86 the bree ¥ YeRss p'sn? (A33)knS8MERE (8Y-7) and a

ass passage in which the'refrigerant

chegﬁ ARz 2 (CY -C)h p%&v?&ﬁ i 9hi§ R V\(ﬁe??fo%th\é%n\é%né 138k dithe@Whd of the first

eration, be descri bed

byéa%t%g)r eSFé-Ei nggza heT Pk r\g%e Cv fﬁ?"éﬁ@%@ thel RfribdIahtUgEFovd from the

ur € sensor 136 a freezer fan

solélhOég)vla]evggSVf @h%%Fds tﬂ«? Ji %%5%? t@.ﬁﬁg therd D8 @l?cu@tl (130f. The first

owcase ree2| ng eat

connun ca ion p| boost er
latcl_onpressor (141), and a four mary swi t ching val ve
(142). [0077] The booster comunication pipe (143) is

P, SRR A 1 et ws
freg%ea é‘a%ﬁ%%i . aﬁhe eztepﬁan%gg)rsengyﬁlf f@%gi@%fr of thel f&zbd SHoldase (15)

feezer circult he booster
ni cati.on 158) sends the liquid
toﬁgg?uéggiﬁﬁf§§%%¥5{@§ $r0n1the first liquid side
ﬁ 1§1> pipe (21) to the freezer circuit (130).
f%%ng? 00st er conpressor (141) is a hernetic
scro s fe Qe bYH€er circuit (140). The
El ec Fd§mg§ f%&ﬁk ghdgpggﬁgﬁ@§ﬁ%éﬁ%goste? conﬁﬁgggbﬁ )

LA er compr
bo%sfllt glr(;mtrﬁuﬁ1 é‘ﬁ udeé OVRLLES C(%rI\ttlAglill agor gfl'pﬁ gi)ﬁ?regﬁ)gt@gtt | oonmp essor

e I n capaci

a8, FRE Frbauh Sy SR P TZR & e “booster
[(}q.'.ﬁ?jp Eg%ﬁ?oeste(r A SELYER (p%%l()aﬁ)uﬁ SoRABR&S 2 Une eInQQl?e%]:of to the first

npressor I's connected at the
liq%Pcf: Elhg gon%hu%%xc%b &4 S%fe (Eﬁ A %eeﬂgn@fsde closing valve (31) and at the other

end thereof to the liquid side end of the freezer circuit (130). The booster communication
pipe (158) sends the liquid refrigerant separated from the first liquid side communication
pipe (21) to the freezer circuit (130).

[0078] The booster compressor (141) is a hermetic scroll compressor of high pressure
dome type. Electric power is supplied to the booster compressor (141) through an
inverter. The booster compressor (141) is variable in capacity by changing the rotation
speed of its compressor motor by changing the output frequency of the inverter. The
booster compressor (141) serves as a sub compressor.

[0079] The booster compressor (141) is connected at the suction side thereof to one end of
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24 a suction pipe (144) and at the discharge side
thereof to one end of a discharge pipe (145). The
suction pipe (144) and the di scharge pipe (145) are
connected at the respective her ends thereof to the
four-wary sw tching valve (I [0080] In the suction
pi pe (144), a suction pressure sensor (146) and a

a srfcﬁl%h \P?;Qa g?%ﬁfﬁﬁ%@dls&ﬁﬁﬁ% tHeddhflo BhiCerdl §Vd @i8hatdE pipe (145).

e suction side of the booster

Thé 81%08%?1% &bﬂj"éﬂ%the[tﬂ&%%ﬂsgsﬁﬁ gé gﬂg?ﬁr%ecotnﬁéﬁ?@d 8l (e @espective other

Igh pre 149 a

ool 1378 e ALERRHL SRR T Q) Z”p?'o'v. ded i this

Y P Py i v
ser\svgrl (}%72 14Zésov1 ?1 i %‘f&ﬁ‘lﬁ ?f RhPSudibASide, FheneChsster compressor

gerant to flow fromthe
UAﬁhscharge si de of the boost er conpressor (141) towards
four-way sw tching valve (142). [0082] The oi

A L
155 29551 S AR5 ) 08 B R0V e iR s

h h f wa
ok %) by 508 T 1) EMSENER (TR
swﬁg}? g &glf )(F dlSChg %F quéa MS? ubgy,. &ﬂe@ﬁ)valv-ghﬁjv -9) allows the

i Ne oi rated 1 n the ol

refsiﬁgr rtgt g{l%\&lfg%ﬁpt;e drsgﬂar%%glﬁ% df%he %Bﬁst&u&}rﬁoﬁ%sﬁf gﬁl?ftowards the

esSsor (14 throu theh re}u
1
fouf 3085y Rl h (i) ZmS the second port are. 20
[O@QEnﬁte )s'égarrétge égﬁ ﬁ r%ﬁlgd ?r?’hgeiygélmgﬁge I}é;ﬁ %ﬁﬁ%% ?ﬁehchme oil
froph l'g:u S %Jesﬁ%%e’m bgg%%$?%r£%o$stég flcﬁ FcBht ehd3%)an oil return pipe

1os
(lﬁ?g gg&g@g leX ’tcr,| he011f s%ugra&? otr %g{e/\ngglc%%dglgf t&x%%ﬁ)reﬂuﬁl pipe (152) is
fri fl arv tu
-SHi S e R s
th I f ac
4 A A B bl Lo (9 s

the/\ﬁutcho%g F O ﬁﬁaoogo%tﬁor t eres%g{: {)ﬂg) {h?&fg% tEQ Eﬂ r&ﬂﬁ?}ﬂ?& gl%tZ?.

o5 . BB Rl PP 48 or
connected to the discharge pipe (145) and the suction pipe (144), respectively. The third
port is connected to the gas side end of the freezer circuit (130) through a pipe. The
fourth port is closed. Accordingly, the four-way switching valve (142) is used as a
three-way valve for switching the refrigerant flow in three ways. The four-way switching
valve (142) is exchangeable between the first state (shown by the solid lines in FIG. 1) that
the first port and the fourth port communicate with each other while the second port and
the third port communicate with cach other and the second state (shown by the broken

lines in FIG. 1) that the first port and the third port communicate with each other while the
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25 second port and the fourth port comunicate with
each other. [0084] As described above, the four-way
switching valve (142) serves as a three-way switching
mechani sm (a first three-way Sswi tching nmechanisnm for
alternately exchanging the Pefri gerant circuit (20)
between the first operation and the second operation.
L{d §al hinShickRNERT BRY 0Bk t chi ng
Secﬁ%@ﬁ%ﬁ%@m&?& )h%si}??iﬁlﬁlhgw%?r st st atoe in the first
rat i on. . w .R&?Z'\Qigcﬂ"ﬁg?‘tv ©¥Ghan0&sivdslal) three-way
[Ooggf(?bsn?r%sﬁ{légq gﬂ)%%t ﬁﬁepﬁoeufrsu tléon sli dea ofC( ?jhbg boost er
oI £ ; phiLe Jhei hihot NERERAN FoShiakRatél] exchangin
Sw’lt%%lgp @%glﬁ%ll%%garlgf% on fgg%asﬁq%\&}v tghe reez?n% heat y eine
exchanger (131) nmynigat i e P char @eomi ation.
theofequﬁﬁ%rgntbgérg‘gér(2@gn%?essortﬁ 1%%&*%##0085] Furth%r, %er 1

TS e PR DTyl o o
op%atgono{gfé{%ﬁv t%'f%eﬁhg %eétge%géx«)tri%m PlStlx% c‘!@%@unﬁ&@ vAHN@E suction side

e min prpe s' cohnect to the first
Ld | . Rl i | i e Sd g ion to
o BR3P HE RSSO POIRURS AR s Hitgd B B s ggain
first.h ' ' h '
o bk PSR R e IagEAE oyl s 8l of

to the discharge pipe (145). In the first branch pipe
bo?s’?‘cgff?lpéesg%rﬂiﬁg'd val ve (an on-off valve) (SV-8) and a

B R

ich | Er €n

oA RN BN AR g e

B et e
(SV- -9

gaigg%ﬁﬁgﬁ%a%et@\{ ) are freely opened and close

the relation that one of themis

o570 Y2 45 T e SO i i
pipiqh@éiah&ﬁz ReBph o Eh el BELFORAeg VPRI RPE 14 I the
id2 . < [ ve

Sl I 0910 L RV B
8l Lhe . ooy | ! | P pipe . e
Yo e iR BoPliGuty Gy Y PpRRetep B aahbioe 62 Th
ch?@i%ﬁb@?@?\égg\%g éﬁ/eteﬁ?rz%e?%[gf) o\ BYmSiht tdh Bebe (163) towards the

suction pipe (144). A solenoid valve (on-off valve) (SV-9) is provided in the second

branch pipe (162).

[0087] The solenoid valves (SV-8, SV-9) are freely opened and closed keeping up with
the relation that one of them is opened when the other is closed. Specifically, the
solenoid valves (SV-8, SV-9) are exchangeable between the first state that the solenoid
valve (SV-8) is closed while the solenoid valve (SV-9) is opened and the second state that
the solenoid valve (SV-8) is opened while the solenoid valve (SV-9) is closed.

[0088] The main pipe (163), the branch pipes (161, 162), and the solenoid valves (SV-8,

SV-9) as described above serve as a three-way switching mechanism (a second three-way
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26 swi tching mechanisnm) (160) for alternately
exchanging the refrigerant circuit (20) between the
first operation and the second operation.
Specifically, the second thE% way sw tching
mechani sm (160) is in the fiTst state in the first
operation to allow the discharge side of the booster

sw&c%:}%rnelgal%ﬁls%gﬁﬂgtfgr ﬁ%%g#zlg 3L ?Lglhé fb@rléérﬁﬁtcngaﬁ (20) between

conmun suction side of

the tﬁ?ﬁ o@@raﬂoﬁ%ﬂ@{h%sﬁg Jnd(d g:le)gtloﬂh' bﬁecj?ﬁféa‘i‘l 1he sERRASBGERkhy switching

SGCOI’] eration ' to al fow the suction

mea}afdl}%mo{lﬁh? s i nl SE&T stgll%gg HESBRF ofetdidn t()%ll%@)% ﬁis@l@é e 31de of the

gas” si conmuni cat1 on pi pe (

d 1
AR it 1 P bt 2

(theg:lﬁighgxllg %o&é?e@c)r((?g)é Iﬁl?%&gﬂ%’l egﬁg?ﬂcpstét@%)he second
Opelr%thcr:ﬂtgr%l%&p thgrsug:tmsnﬂldé f %’en?(?bﬁge? %aﬁlhregglﬁ EF) ﬁo%&&ﬁﬁmcate with

ressor at t e ‘ot her end
the main,. I Y}
e BSE 55§ 5PSoMBichiBh Rl 183 (4 AREE BRIl Mo fefrigeration heat
en ol enoid valve (SV-10) is opened when the
exhg SFP R P

ing machine oil is reserved exceSS|ver in
o BF B P TRASRERL40 0y Rl AR e icnion i
to the utdoor Cc it (40) so that t he

(lﬁéfaflpéeg?%cﬂdndipﬁﬁ&w%g rl is sucked into the variable
OB L OB B oS K8 1 e s
coBRE TP L BB I LS PP, 28 o v
SEATRSE S S0 o opTble ppgne v

ool SHe BE SR TN IRl (45 e oo
b33 ARSI BRE PPl o
oil g Tt Rtk . 80 dndi fljefrgée{%irnﬁ%gcl‘ﬁhep%11(4%653&ked into the

her eo art connecti ng

varcgﬂﬁaya i EorBbBEsc LB 06 48 hiah #@%?%"“"Eeck
it ed 001 T ST
is gcérg)sﬁtgd B!yggé gr?%%gegeof Zty dg{eﬁ%ﬂg%rﬁ@ec tlﬁﬁ ﬁ(tﬂ?) &hd at the other

engyt g‘r%gil {7 tﬁehguc 1%88511% (144) through the oil return pipe {(152). A flow rate
adjusting valve (157) variable in opening is provided in the injection pipe (155).

[0092] The second bypass pipe (156) is connected at one end thereof to the part
connecting the main pipe (163) and the first branch pipe (161) and at the other end thereof
to the part conmecting the suction pipe (144) and the first branch pipe (161). In the
second bypass pipe (156), a check valve (CV-11) is provided for allowing the refrigerant
to flow from the one end towards the other end thereof. The second bypass pipe (156)

serves as a second bypass passage in which the refrigerant bypassing the booster
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27 conpressor (141) flows only during stop of the
boost er conpressor (141). [0093] <Constitution of
Controller> The refrigerating apparatus (10) of the
present enbodi nent includes controller (200). The
control l er (200) perforns cdritrol operation for each
of the four-way switching 5 valves, the solenoid

con\ép%k:s\éSf 14@5‘ ﬁﬁ)_‘h'g %nf cﬁl?m ? c?\ kO doBtek B@mﬁfebéﬂr QBiL).

ntro 200) includes a swtching

Og?gG<F%ng§gggﬁng&%gg%ﬁ,The smntchlng control section

rves as control neans for performng contro

ope Irgﬂﬁ,epatﬁl?eaﬁ?&%ﬁk?‘iﬂfm%eﬁés%ﬁt efobddilneat iRXERAAG®Nroller

of the re circurt (20) fromthe second

(20@£ te' c%ﬁtrBﬁfht(gﬁo pdeh%hns QRS gghgaﬁtlo&@)r[eg&%ﬂ the fdiwdyNGvitching

erations riving operation that

val%egsg Ct ?ng&%&fwap@ ARRATRE Yfke( %&% it gt for iR dl\’Muh &ﬁldltlon The

erence tot aw ngs

corgré) F{ @% %; |d%£3| g&ﬁcﬁﬁgo{gﬂ%%&fo L2, th@@ﬁ/'it@hh@@oﬁt%l section

e refrigerator

(2022 8efrVﬁsgasr ((006‘%\1)05 me%gs? forh)%?for-rﬁ%ﬁ Zoh 31%%?&3&)% 6 ]tﬁé b%k%rf&hpressor

con Itroning unit to

(143? %ﬁxa}?glggsl?{fg ol LGS %)1?{11316 i(ﬁ?ﬁ the S§&)‘Pﬂﬂmoﬁefhtf)hQO the first

0or - CPr G Ul e first four-way
aﬁtchlng valve (51) and the second four-way
OPER Tt hi ng val ve (52) are set to the first state. The

0@&% e ST, /2 oot to the first state in 20

Swi 1 %ﬁi&%‘éﬂ%ﬁ%ﬁwﬁééﬁ%faﬁ@ﬂ“@s?ﬁ%Sé‘i?ﬁ‘éﬁ“?? L) pertorms
w”\sflgF gﬁ%Flg’eQ/gn I%g% %?A thE dgao%p{re1 edI STF]: gsﬁga\rqgl It ﬁat htehe
[mﬁﬁgq&ﬁgé%%gl%%&1%;40) perfornms the first operation. In

_ uit (130), the solenoid valve (SV-6)
1S Q cgs%a\é\gérlatmn 1% f%%a%&q g Vc_%lo fig (1RY- 1]@;1de'eﬂr dfethe refrigerator

firs I's C ose Furt

sh%?\g%:a%g E ﬁcg g:ctg% }/e%Li%/resh(() ésl 5§5anﬁ| ﬁﬁ?ec%oﬁHélrMomaﬁg by the air

g air con i ng expansi on val ve

cozﬁcﬁg %pg ﬁrgbi)% L AGhA LR o?mas'ic%}éon valve (112), and

expansi on-val i s adjusted
T
(51) and the second four-way switching valve (52) are set to the first state. The four-way
switching valve (142) as the first three-way switching mechanism is set to the first state in
the booster circuit (140). The second three-way switching mechanism (160) is set to the
first state where the solenoid valve (SV-8) is closed while the solenoid valve (SV-9) is
opened. This means that the booster circuit (140) performs the first operation. In the
freezer circuit (130), the solenoid valve (SV-6) is opened while the solenoid valve (SV-7)
in the first bypass pipe (133) is closed. Further, the outdoor expansion valve (45) is
closed fully, and each opening of the air conditioning expansion valve (102), the
refrigeration expansion valve (112), and the freezing expansion valve (132) is adjusted

appropriately. In this condition, the variable capacity compressor (41), the fixed capacity
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28 conpressor (42), and the booster conpressor (141)
are driven. [0097] The refrigerant discharged fromthe
vari abl e capacity conpressor (41) and the fixed
capacity conpressor (42) iségfnt fromthe discharge
pi pe (64) to the outdoor he exchanger (43) via the
first four-way switching valve (51). In the outdoor

cor{lﬁr@%sof gﬁgacﬂxgqﬁe ?ocgs%eq‘)co hge‘gsd'r?iﬂ)gi% &ften adi ates heat

Toair be co nsed. "The refrigerant

[OO?EF%% r%fr | Dokt hﬁsc%%g@?%grﬂec? v%ﬁ%@%ﬁﬁcu(y‘lgﬁm]ﬁ@%%?§4l) and the

Fecelve ows Into the second

ﬁxclrd.egagsaglttf I%B&%g()rhmgfgs Eéﬂfgr nl ‘?heddh ‘;Ha'r%bu%?g (gie‘):: %ng@%utdoor heat

ranch pl pes

exclthiﬁ% ?433{ﬁ%th(e t fO[.lp 91%? %\5;;?19 % %Elﬁ/ amln {He%d&r hBat exchanger

ranch pipe cond ['iquid pipe

(4388%“5&21%%%%3 %?dlgtgg ?1%%1 td I?}‘gltcfo'oF ltb | dodeflSed.  The refrigerant

strl uted into the

f Ll gle rt%o@yét]dm rhelé't h gge)r é@@d?ﬁtsg@ tﬁfbﬁgﬁ &lle &bél%&‘ {44), flows into

Q
hé"re oW n

thegsgfgoé}l éqLP%I%EPu C@Ef haélhrﬂ(‘#@ d1s§ bRfASatY et &%H@t?\@ WM pipes (82a,

i'geration expansion val ve
s TR o, ™
o8 ARSF iU 0105 B0 1868l GEREER, B gaToe
pa S{Slﬁqszﬂléé%{) eﬁ%ﬁ LoR uid hegt c&éﬁﬁﬁ&gﬁﬁe ¢2 15 2nd Qs %ﬁ‘:&rlﬁlﬁéﬂ into the

rrper ature o ger ant 1s set
et pPr gLl aff BRBsf sl Sfe‘i‘b(g‘iii‘)”t flone i nto the
o83 B TR B ST S ELIT et v
pa@u | I@%h?t%g)rete 1§e{a§ g?eefiﬁe ; nSIag\% fl%%r&tdoﬁlen 2Q introduced into the

eratur€ i s kept

0 f )
Phetafhobdl SHTRRE QLGLS, g s . -

into

reijgg%%ﬁﬁ%%sg tfrogr}?ti gﬁsﬂlr _(Hilgtb BQ%V?&Q%@ For the evaporation, the

is refrigerant is

refg%g%ﬁ gﬁ:r 6 ea%gﬁvfrg g{i URar: singe {Hap U[HQ RSk fiGe %érﬁ‘}gerature of the

and t i ntroduced 1'nto

Nt h e refrigerati
b SSEL OB S AR, Gt Dol ASPL e o
hef%t\rfgrﬁnlbaﬁn%% gﬁi ﬁﬁ\é{sak o B2 fprgt %Rl%rc% m(l,:a".t’i%n%)ﬂ% (22) The inside air

reezin eat exchanger (131)

coglgﬁa i Bgtrgﬁ{ger 10n ta ﬂcﬁ%@%?@%ﬁéﬁt #ﬁtop?llgci got ?msme of the rcfrlgerator
sh(l)vrs}galsg ?13% ! tl%%%leeglsfdg tetrrllql?erg‘lt[n%QE 5{9;9 a?%at, %%Qﬁﬂ@l@r (131)

[0100] The refrigerant flowing in the booster circuit (140) 1s introduced into the freezer
circuit (130) through the booster communication pipe (143). This refrigerant 1s
pressure-reduced when passing through the freezing expansion valve (132), and then, is
introduced into the freezing heat exchanger (131). In the freezing heat exchanger (131),
the refrigerant absorbs heat from the inside air to be evaporated. For the evaporation, the
freezing heat exchanger (131) is so set that the evaporation temperature of the refrigerant is

set to be -30 °C, for example. The inside air cooled in the freezing heat exchanger (131)
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29 is supplied to the inside of the freezer showcase
(15) so that the inside tenperature is kept at -20 C
for exanple. [0101] The refrigerant evaporated in the
freezing heat exchanger (131), flows into the booster
circuit (140), passes throu the four-way sw tching
valve (142), and then, is 5 sucked into the booster

is %g@?«{ (X EDSRE ikA rhe }Z}? j«ffgﬁdvﬂﬁg@ﬂ:s GO MRk ARSiRSidE ferhfature is kept

conpressor asses rough t he di scharge

m}ggp@ &%ﬁg%gﬁgd the second branch pipe (162), and

Into the first gas side connunlcatlon pi pe

{012)%]3)%%%9 mrkv% &a{ehrlﬁtthg%eé g%&?% B7) RiRR into the

rlge ant sent from er at or

bocbslter 11é:tru1tg ]1;1@1] R%g%i 4%‘?0 gﬁftﬁé %ﬁlﬁ gﬂtghlfnggv‘egtl%ejefl@% and then, is
suc%le(g ént?;g@)er\? {39 R!‘n%fé's%}t lf4llf)wsl" n&%%‘rm Sntl édh%res%k’&:tlhqrie booster

rstgas si ni cati on pi pe

cor&%ﬁ%%ﬁotégégf) }?zlglf%kse th%hcﬁ Qféei}ggg (?@ﬁaéﬂdt the second R%nch pipe

varla City ‘conpressor (

a3 BRI Aob P M) wlsilie SRLAcRRY SRR B0 1t

BTSSR B aﬁe;‘%pm%ﬁlcgé@@ i 20 g sl from o
BB PRSP 8 8806 o ) e
cothitgd SRR SR qbeocongxﬁgc?’?efng«{}i?t 1@%\@ 983 ARtrikd QWiBY pipe (61)

ntng cCircu

ﬁo?&??igﬁjgﬁ%ﬁ?g‘acgg?\ﬁlk‘egcaagﬁz’[l EZP 6@%@%& e'tJ theI variable capacity
confisestH i, hehBo Uedt beRP o A 20 o) SHRIARMES e ek

alr con 1oni eat xchan

101 refriqger : ;
B9GP SR I 1 [P s i
(&ﬁondltlonlng heat exchanger (101) is supplied to the

hside of the store by the air condltlonlng unit (12).

05 Ol ARGE e Bl By o%ﬁh erigP R AATHRY (820) of the
sec&na j}&lu{do ?126;(1&2(3;%%1%32)11@ b th%érl]r) (%(Wd ?o‘@f‘f’réét a&gntt(rfﬁﬂ)otﬂfo%%ﬁ 'the second

hrou

hqgl\g Side b n%gﬁlﬁ?rij](\:/at % g%i) ”’f%e ar%frﬁ%garftqzlgs\aéﬂggyl%lﬁtﬁ%fﬁﬂb&ﬁilt10nlng
6
c1r1;l]u? ég&@glg £g%'ls§:}¥el r% (Pedpslht(,n %&fg E—?H | xe %ﬁdﬁllaﬁmg expansion

ressor capacity

vaf2 T%fjssoc{ thg itRE&ES R tht ';1‘% C%Hﬁlfl%qmgqlfeﬁf egc%ﬁﬁ'[{éter (101). Inthe

air conditioning heat exchanger (101), the refrigerant absorbs heat from room air to be
evaporated. The room air cooled in the air conditioning heat exchanger (101) is supplied
to the inside of the store by the air conditioning unit (12). The refrigerant evaporated in
the air conditioning heat exchanger (101) passes through the second gas side
communication pipe (24), flows into the outdoor circuit (40), passes through the first
four-way switching valve (51) and the second four-way switching valve (§2) in this order,
and then, passes through the second suction pipe (62) to be sucked into the fixed capacity

compressor (42). The fixed capacity compressor (42) compresses the sucked refrigerant
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30 and discharges it to the second branch di scharge
pi pe (64b) of the discharge pipe (64). [0104] <First
Heati ng Operation> First heatlng operatlon i's
operation for cooling the i de air of the
refrigerator showcase (13) d of the freezer
shomcase (15) and for heating roomair by the air 5

and’ (tgl) 158 tée?sgl tggﬁléj%sgn(gﬂ'[%)l(ﬂ% &s%%g ;53'563(64%? bl@e Aischie pipe (64).

he out door

Kﬂgﬁggﬂ%mtﬁ grﬂ&Sﬁ?aﬁ&ﬁﬁt four-way swi tching valve (51)

our-way sw tching valve (52) are set

; gs:‘fg & %V%ondoqera‘ﬁcﬁe@n ebdi®n ol Sholirft ?1%918 ide ahr of the refrigerator

b oster circuit

R B b0 lﬁzha?‘?refé’%‘ ki, W v o
coneificnies pif G Kt MR e P BR S ot o Vil ve (svie) s
[O@QES dﬁ,’%)hg%nl f’nhl-g 8;@{ n0| %o&a 1:1 c%it((%g%%e ﬁlss ?&1‘?% st- hﬂhﬁlg valve

(s1) 203 i BOE baR: (»@'\y”sg;ll{‘c‘?:lf %au\éeﬁ{esg?\%#"#y ﬁ%%g% né:l:]%ﬁa and the first
Sta}_%urf‘tSﬁgrgtwelyt ) 91l rgf(clto b@ﬂ@)ﬁ OBF“%ié%tchﬁ%l LR3]42) as the
s T SRR L, M|, SRR A vy
REFRHOMTR A o R
clogd letbi(::agl%g(lil;iy AERIIN gpéitd) 304 &E‘aﬁlgk’tﬁ&s&%rbooster circuit

the fxe
o BIERRRE ey e B B R TR 14 g AR sv-o
s ppd b By v %@%‘?2@?9‘?2??& bgé%égwﬁgf’ USRBAL® Frther,
thy %?tgoqrheg(%g?ﬁ?ondg%ﬁgﬁgj%f ﬁtae‘!dhfgl exc‘%anggeﬁlﬁ%@?ﬂ{e %Peﬁrgiltlomng
expishicr ot s 0% Lkt o (AR50 AN 1132, HAUAESing expansion
veE R K Penat b Rbarti c AEAEEE Mty e s"%ﬁ‘%’b &‘é’émy compressor
i Be b satpteSin DR S K éf%ef’%gﬁaﬁg@ 6 Bafessor (42)
s PR 4B A 1 %‘%%hség?)z(é?f i ﬁmﬂlgerw sent

th the receiver (44), and then, flows |nto t he second
?T?tauu d pipe (82).

[0106] The refrigerant discharged from the variable capacity compressor (41) passes
through the second gas side communication pipe (24), is introduced into the air
conditioning heat exchanger (101) of the air conditioning circuit (100), and then, radiates
heat to outdoor air to be condensed. In the air conditioning unit {12), the room air heated
in the air conditioning heat exchanger (101) is supplied to the inside of the store. The
refrigerant condensed in the air conditioning heat exchanger (101) is sent back to the
outdoor circuit {40) through the second liquid side communication pipe (23), passes

through the receiver (44), and then, flows into the second liquid pipe (82).
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31 [0107] The refrigerant flowng in the second liquid
pipe (82) is distributed into the refrigerator
circuit (110) and the booster circuit (140) (the
freezing circuit (30)) throqgh the first liquid side
comuni cation pipe (21) he refrigerator showcase
(13) and the freezer showcase (15), the inside air

[Olgﬁ refr%%e?a%t) lt?o%m 1'?1'I ar datokd lﬁ{ﬂ g%g@i?rlts'cﬁﬁﬁgut%d into the

he refrigera ed 1n the

refr{;g?elrgtf)gcelgc%tltl (‘ﬂ]@ a%%ttheel}g&&?e'}%?rﬁmg 6'1]4& tgg?ééﬁﬁ%ﬁgﬂgﬁ(gh))ttﬁ%ugh the

conmuni cat1 on pi

ﬁrsL onvlsd Ils tgocotg}hrgur{wart%tn pi H I‘lfatIBI g r(:ﬁ'@eraft@sﬁcn@ca%lﬂﬂ) and the

i gérant reezing

freegghﬁﬁ%\g%a(g? ((%%4?[136 FRRE eﬁ}?%&% i'sncoibne% ?%?atrﬁrr to the aforementloned

asses Frought Irst” gas sid
co il?llrﬁpéup% %%1: gﬂ'hsgrr%e!g% éﬁj evﬁﬁgat%ﬁlpte Iljeﬁ gdr%{&'h etapgxchan%er (111)
pasg%ﬁ hé%gzxttg E'lgt%t: fag rrggu@g?t? nﬁf)b%e(?zjbghg éﬁéﬁe flows dnto the first
o hRAOSL. 25 T LR TR, 48 AP HEA 9 e g e
et WJ;. L %es.%se@z HESE g e

S T L SR e .
h h h
ref?ﬁeéal?tn@f)%gltga}er} a%l{ ; %tC‘i,l(t%l} r%[lpgeﬁg 1 Iglg:] ?ﬁ;té-}() ::tﬁé n\faélgﬁle capacity

comieiior ORI RPERET ot heat Pﬁggﬁgeﬁ if’ o, L ﬁgg] R

LR EBEEE o KRTRE A3 Ahe B0, BOSLRERA aborts et i
o eGP LTS BrghE T B TR B o0 it
A PR 9 S 1o
thefSi S%gi%%gego@ﬂgpfzg}% t% gxgat?%aé?ﬁ)e{%?%%erﬁg aBidEs ifr@]?l)thé‘ﬁglde air of the
reftigtte @%icéfé%a SRR e ne e Pt ST,

01?)5? 'nﬁg %ﬁqﬁbgﬁ%f{%ﬁ?@gﬁlﬁgr%@ﬁdqﬁ %&&’ ca;?a%ﬁ& %tol}nggessor (42)
may hePSHered - awhi érh%pxgci, 3+ Gl e%aExgsggQIS@fels%? RO b8 operated is

shown .i,n FlI

detFPTP]éle Smnd\’%yo%\%)@g{%hﬁagﬁéfj Hl%rref;r ge?a%lt sh()%@ise EIB? and the freezer

showcase (15). In this case, part of the refrigerant flowing in the first suction pipe (61)
passes through the suction connection pipe (63) and the second suction pipe (62) to be
sucked into the fixed capacity compressor (42).
[0110] <Second Heating Operation>

Second heating operation is operation for heating the inside of the store, similarly
to the first heating operation. The second heating operation is performed in the case
where the heating power in the first heating operation is excessive.

{0111] As shown in FIG. 4, in the outdoor circuit (40), the first four-way switching valve
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32 (51) and the second four-way swtching valve (52)

are set to the second state. In the booster circuit

(140), the four-ways witching valve (142) as the first

t hree-way swi tching nechanigévn\;is set to the first

st ate. The second t hree-way t chi ng mechani sm (160)
set to the first state where the sol enoid val ve

(51§)§}(a EE%P %ﬁ)ﬁh %SQWW'SWCEBE x%g\l'eem h A advig t@e(s@&m%) stht. In the

i'S neans’ that t ostér circuit

boo%% 6%(:1% Igiibj tlfh' 5. \9 @hbl@@%va LB (%‘% ds"tRe ﬁ?srt tﬁx'eé%'ytswnchmg

&noi d pened while thé

me%@amis{r‘r? ésesgy ‘?q:ur t gtS\{atZ) ¢he %%%nﬁ'tﬁl%é »&%R@ﬁ&hﬁig&ﬁe&%ﬁ%ﬁ (160) is

the outdoor expansion valve

set é% ﬁ%‘? ? fsggslta&éj Linkre dsof“e%%lq 9289{' £%g)8‘3f13 LR8e@ihile the solenoid valve

xpanS| on va refri ger ation

(8‘6 éf%gg]%e%g%\/ a’h\xllg e :fli%g%hat ﬂ'%dbc}ol's]f%r thERE| {ﬂ@g/ ﬁéﬂ?@ﬁ?s' tﬂ@ first operation.

)|sa ropri atel

o S M I P st v
(S\; B‘Pﬂgleafgq; s PP LT J c1644) 'Fﬁrtﬁ% Oﬁﬁ%%td&g%%ﬁaksﬁﬁf\ﬁalve (45)

arge fromithe varia

is GRRAE Y. CORPERRSGentiie b1 1BO3GS 4§ondﬁfogﬁ'1941 kBESRACRI (102), the
R i e
aPIEP%féﬂgl.yge a@hﬁgg?ﬁsg pi pe aﬁg@g@ag&g@f ﬁﬁ‘nnﬁ ngsgygn)tgﬁg the booster
RS 1, S AR DGR POSINORS (3o

oﬁéig%qg 8 tﬁ %%iggr%g %ﬁsgﬁarggfhfreoﬁxg $E ?tIBIE éagaé?% compressor (41)
pa%g%%g%ot& &Scdr%dpe 3dl%%co?rgggﬁ E‘a%oyﬂ %994')]‘ g\‘:tg&? i g(t%?]hced into
the SF ShiSlinlidd )h&T%g:Hr k! I((g‘%) ok 27 QHIEER A hid 190) while the

eat t©O0 out

ottty o B5 % SENGRIT Bt PRAEA ga{sggagg? ee@geéﬂé high 68 b then, i
i R402) % SHERE AL bS58, 59 FEGAR, M o e i
o AR s AP e e
thrp}lg {hez%ec?]rédafﬂlﬁg'”ls dpec at ) o onl@étf’o% ﬁ@as&%@ t}exg‘gl%%cph&lhﬁ pipe (83) of
the ?]%t‘f'i‘%%r céxicf,xjfﬂ]ogfgrgdf dyintd thgﬁgc%f ?4&@%??(3 Fd8oerant introduced
n S2BONALE %%geﬁw%ggﬁz{sgqs b a5 QAENANEPE. chldkhlod, pases

gas si conmmuni cat1 on pi pe

thr%uél)l theafnrst l1qu1c|i] pipe (Wam&%gn tfﬂ)%vs into the receiver (44).

[0113] The refrigerant flowing in the second liquid pipe (82) from the receiver (44) is
distributed into the refrigerator circuit (110) and the booster circuit (140) (the freezing
circuit (30)) through the first liquid side communication pipe (21), similar to the first
heating operation. In the refrigerator showcase (13) and the freezer showcase (15), the
inside air thereof is cooled. The refrigerant evaporated in the refrigeration heat exchanger

(111) passes through the first gas side communication pipe (22), and then, flows into the



10

15

20

25

33 first suction pipe (61). On the other hand, the
refrigerant evaporated in the freezing heat exchanger
(131) is conpressed in the booster conpressor (141),
passes through the first aﬁ35|de conmuni cati on pi pe
(22), and then, flows into e first suction pipe
(61). The refrigerant flowng in the first suction

firs? is{?cqioglgp]% .GSIA%J@Fqg%bﬁgphéﬂaeth\é%frp%ehﬁlt CPRREALEY in Me freezing heat

conpress e conpréssed As descri bed

exc?]gigtc_l\r,/e? g( égni;s gliﬁgsg&ij NBRHGteP Q@lﬁ?xtel?s%‘ (llﬂ passes through the first

heat |n t he rigeration heat

gasaﬁﬁ%] g&g C:]c'lili% ngr%d(gﬁf ﬁ&z' DGR e XNeRaARE0n biR161). The

|at eat In the air
d h 1 acl
N

Q a sorkég fromthe inside air in 10 the
C"’PB’%EF%OZE{Q P B CPragt Sexchanger (111) and the freezing

h Iy eat in
O AR 0\ S MR PSsal TAAD gos
the, Eérg%ggtﬂ%gﬁ?% exglgaéllggog‘l]l% atn%il ti‘l? ﬁrég%ﬁg htegiaéxdhgnéé?e(li’;l) while the

I on

refclg%éte%iﬁéeé I}eé‘g 161 %gscgggl??H%%Qat %%ﬁ%lgé%g ngg Nk t$e£§utdoor heat
R LIRS O I8 LRty o g e o
RS e
he%urfgéth% g]fccf%n %gt Itgrg ﬁféﬁhé g&z)e ?%gﬂliaﬁgf ergfa%g%g?ﬂgddopsr.‘
OSPRS00 PR PG opprsor o
m4 nt(zjlelt c?;%éa%%%te Fgfthet%x(ﬁ)rr 8%(?('4}%5’ Q%A %a Lt}lg] é(g)rg%lgr@%){r :({i)l;ﬁtls ta be operated is
RS8R BT IMALE RO AR e e

As El.G 5,
sh?\av?§§ (a\%ur i ; caset E'lﬁln Hgﬁga ﬁ'tééjeﬁ)%g fgo%ﬁ% i }fgd‘lgl)es’:: %&n Elgn pipe (61}
SR BT L AL SR e b%fs@w':Pesuéﬁ&f%e @ o
supE3y3e¢ h%%* gt c%m%r%%égre Ry 2’Zm-yt Eﬁ“ hg mechani om i s

. T .

oFfin, shhitd PeenrifiEoo) 1o set to the iret state

merﬁlallr(g ﬁe/a;r{g:o%glg}oé?sl X%erzgt%\é ) hé%ﬁligcdlgﬁﬁgiem'tﬁ@s&% similarly to

sol e means t hat
the 8rs'? heatmg orpce:yaltlon The third heating operation is performed in the case where the

heating power in the first heating operation only is insufficient.

[0117] As shown in FIG. 5, in the outdoor circuit (40), the first four-way switching valve
(51) and the second four-way switching valve (52) are set to the second state and the first
state, respectively. In the booster circuit (140), the four-way switching valve (142) as the
first three-way switching mechanism is set to the first state. The second three-way
switching mechanism (160) is set to the first state where the solenoid valve (SV-8) is

closed while the solenoid valve (SV-9) is opened. This means that the booster circuit
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34 (140) perfornms the first operation. In the freezer
circuit (130), the solenoid valve (SV-6) is opened
while the solenoid valve (SV-7) of the first bypass
pi pe (133) is closed. Furthe_{z1 each openi ng of the
out door expansion valve (45)7" the air conditioning
expansion valve (102), the refrigeration expansion

(14@?@&3&&%%@ fir@¥edal1En f F GORL Rt RABSH PIBOY AhY §ol@ﬁ(§3)valv% (SV-6)

appropriately. In this condition,

is ogaﬁéda\%& &%F(%g%a&ﬁﬁa g tﬁQ’S@CHftﬁeA'ﬁ)stb nﬂg@ Eipé‘i—‘ﬂs c;@a@gerdt Y Further,

ressor ooster conpressor (

eacgrd vel, [Oh18)qHhe e;( r{slogle\'?a%g Sﬁl@ Qé&mﬁmg @}@pansmn valve
e aE §

e capacity co ressor the fixed

(l(ﬁfgﬁ‘ %éf?rﬁ%rgﬂgﬁ %?}ga%rsmgﬁvepgj??sanﬁ htf)@ 'ﬁ%@z&h% CxPRERAdPAS(132) is

nicati I'sintro ed into the

adJ%stEd %%prﬂgéﬁelt&?' ng Hl?saéont%ﬁfcq\og‘?e\fmg%lgt %&fltytc'aﬁlp?és'éor (I;II) the fixed

10°circ radr at es

cap%cgl;[f uc%rr‘?ﬁ%éso?'(‘[ A} %chdbtﬁez;ig&q\ﬁ'l%ﬁlg)resls& (tllfﬁ A2 Elr ven.

nrng-u omalr eat In the air

Olﬁggd[g]tg IS rlgﬁanr%e 1£ch§3§%aaﬂ](9%r th JAkhbleS cag gfglsélﬁgregs%rt(ﬁ?) and the

or e he're rlgerant nse

ﬁx%chapgag@dl ta}nl%?éss (Iﬁ?é)assgg(m} fhelskdad ggssfigé Bgﬁg}h%non pipe

I gui d e conmu ca ion pi
hi r.d
a4 léém;e? Ehdy® BE e, ‘?fr Paé‘?%‘ﬁ%@l@ﬂi TS g sepiioning
c1r(f111t glta\é tr é44?racf1%][£:sr Ihete?te lﬁlgutbdbé”o%ﬁd&éga In the air

e connunlcatlon pI pe

COM(%}{J]};{\F@ Hng &{ig tph% g&l(agxa%iéat%dg? g?t:n{_h 89¥Ygilph1ﬂ glfétﬂé?(changer (101) is
sup@%ﬁm t(? gle 18?11(;51 h?f g'llu tseo e ?Hé Eeﬁ éeq th%HHE:HgE& ﬁ‘f fhg Qurpdopﬁltlonmg heat

e“refrigerator cilrcul

ap%ia A B e S 20
thlI'CdO %1r8ee§§ %S?Q?M?at%??f(eﬁg | r S{lgethe nékéi@eragﬁg: Plgdr:]r?%%"_ thé refrigerant

heating op

ﬂow%{ rfgg ﬁn%ic%\{\?ep 85 tﬁgo 1 el {(EJ 5 P S@Qg ‘Plﬂwgqgtfo the first liquid

Ses I'OU as Ssi

smi% %W‘J&E‘%ﬂ%mn i(gg) tuéﬁ }hecﬁﬂgrﬁapte[pﬁrgy ﬁ o\ d s, ket &etfgﬁrth liquid pipe

(&6efr|gerant evaporated in the freezing heat exchanger
(131) is conpressed in the booster conpressor 25

01[}%;1?}162%5 rlégrlsgatt ?{?%}’Ilggb '%hfﬁef k fs%tlic?%g s?# IR GEAIMALEART hiBR (21) is

rst suction

dlsﬁﬂ%% ﬁljf%) the [E?erfa{or %%rcﬁ{g e(a“)o%ﬁ‘lcpﬂ} ' lgbotsré? CﬁﬂC{l%t(l‘lﬂ) (the freezing

Suc he var

cir&fiP ?‘5%')} Y K UPLS rlgerato leﬂ‘gwéage ?ﬁ”) Q4RLE ﬁ%ggr showcase (15), the inside

air thereof is cooled, similar to the first heating operation. The refrigerant evaporated in
the refrigeration heat exchanger (111) passes through the first gas side communication pipe
(22), and then, flows into the first suction pipe (61). On the other hand, the refrigerant
evaporated in the freezing heat exchanger (131) is compressed in the booster compressor
(141), passes through the first gas side communication pipe (22), and then, flows into the
first suction pipe (61). The refrigerant flowing in the first suction pipe (61) is sucked into

the variable capacity compressor (41) to be compressed.
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35 [0120] On the other hand, the refrigerant flow ng
inthe fourth liquid pipe (84) is pressure-reduced
when passing through the outdoor expansion valve (45),
is introduced into the out r heat exchanger (43),
and then, absorbs heat fromwoutdoor air to be
evaporated. The refrigerant evaporated in the outdoor

[01 glﬁgteon? 21%1 %ﬂ%‘f‘ Lha%és)chg !r eﬂaE{ glowlr?g 3n StBE ABArR Usdui® r}n]t)e (84) is

'S into the fixed capaci

pregsglrll@;e?i%t? Fﬁiég)snags%% ﬁ'ﬁ n@l%e&ﬁ@&yr e[xg%r?sqf]n PRvEl gy '@ﬁﬂroduced

i ng operati

intd %hr% ogﬁd’ogpt&jf%b%?c%?%%eqe@g)é'&d h‘{%ﬁ LedobIREA £G0 g\%aéor air to be

anger zi ng heat exchanger (

evq%Q?a}%& © %trgﬁléara Pgéatpo?ﬁf f?lntggrou{dfl)gl) haMle g@ﬂahg (;13) ﬂows into the

ger I'n the alr conditi

sech@l gﬁ(c 12)?1” S (aﬁgi g th%lp uc &Pm'ﬂf’ g ﬂ)!%ﬂtcaﬁ%‘?t?'ﬁgmpressor (42) to be

omt e Inside alr
Corqfnkgeration heat exchanger (111) and the freezing
HE'ST Xchanger (131) and the heat that the

[0 lthrAsg (:Sﬁré eda a%o?é%? tﬁe s%gal}%ul%e(iﬁg rﬁtxélﬂ tﬁ%fﬁé&%ﬁ @bsorbs heat in

are IZG eating t

the-lrﬁél ggga&?)& k{egf ?}%cég :gi T Idn 133] g%% afrrea fng %%%t' %;(g«h%?f ?ﬂl? NddRe outdoor
heag:% { gSt | ng@g? vﬂ@f C ngre%l%qg the%ﬁ'ftg r}]lg%toﬂ'?rtﬁé N cbﬁdltlomng heat

erirng to the freezing

excl[qhgx%é%g]n ()iﬁﬂ)ago ;E-:P’ngllt C)éit :ﬂ]l;] é Itt]l11 refﬁrlge%éﬁr I%B%ﬁf@%ﬁﬁ&% mde air in the

mﬁ%%%ﬂ%@%%%ﬁzﬁmwmm
131) . ' -

e i) oab STl Sl GRORIRIBN Bk R witized for

imnside air passing through the freezing

haﬂ%@ﬁh%ggﬁgﬁﬁg¢e?ﬂT1) decreases, so that the inside

ficiently. In this view the

0@% ]%éqgﬁpgghgpﬁgPatus (10) perfornms the defrosting
]9 P:re td og \féegtrre 1)%(% Ym gaptpe.%ﬁ!%% ?fd) g%g%ﬂsngeﬁestﬁlﬁeoperahon The

Transitron

de%g%mcéfegp{r:% 1to|§g er %& ' mglrt ggqf;ogleacﬁfgﬂhg ?kgtrh% e@&'g%atoéxchanger

at1'ig opératrons i's pe

BTSRHACHSEEEIST zLort vt g pean (o
oSSR B P08 PR CBrBEROn, s e i
alrtbrc]agorfnes Fr%stoa%g %Eclargsn to t%etfggmﬁg(ﬁgﬁdexchanger (131). When the amount of
frost adhering to the freezing heat exchanger (131) becomes large, the flow rate of the
inside air passing through the freezing heat exchanger (131) decreases, so that the inside
air is cooled insufficiently. In this view, the refrigerating apparatus (10) performs the
defrosting operation for removing the frost adhering to the freezing heat exchanger (131).
[0124] Transition to the defrosting operation from the cooling operation or any of the
heating operations is performed according to defrosting start judging means {not shown)
provided in the controller (200). The defrosting start judging means in the present

embodiment switches the refrigerant circuit (20) from the first operation to the second
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cooling of the inside by the freezing heat exchanger
(131) is performed for a predeternmined tinme period
(six hours, for exanple) so ‘?s to allow the
defrosting operation to stari® [0125] It is noted that
as another enbodi nent, the defrosting start judging

t di |
anDunt of - ogst% OS%L atioRdkHaBGL, oothggeezﬁlteeln'sﬂev\t}} okt GREzing heat

ering to I ng heat

exc%’éﬁ%@? fr?] i égflfgnﬁe% 284 recfe?er&ﬁnegg[ﬁ'gé ?érnﬁcﬁ?ﬁc Rours, for example) so

pr ede anount t ['ow th r ost

as }%521 @thrdelt’rgstﬁ]émﬁ)%r 1§R?OC zultcal l'y, the def.rOSt! ng start

ng nea e refrigerant «circuit (20)

01f2%grﬂ ﬁsh got%? CHu!td 2)31%?1'[ %n%%d%en‘fim%eocfeﬁto% Lig@ging means may

oper ati on

detﬁ sﬁ%ﬁre& fthet Igtgt(elgllgx}h%gr ﬁxgtantu!) Jfgfr&)srt] atdﬂgi é%?@%ﬁ@a%regzing heat

exc anger IS eq U to or sm

ex raﬁg\:rté%f? ggua? Q:%e I&g glre?ﬂer %ﬁ q p‘i&f@? %ﬁ ! a?ncgint f £1ﬁﬁv9 fhe defrosting

suc erat'ure an

opft'ra%e{o ttar( € %)C]Q]ffl'(]:gl frtﬁee e% osﬁH ﬁ&%%%‘%%e swnc!h s e refngerant

era ure eratures

cirfE RS %I%r%geefl()(tq%h%ereg%é (ﬁa ?f(gf tht Ml e‘éé}ﬁh&{ ﬁ)eﬁllenc&frostmg
orfplpbielhB ek E@S‘ye AL A T B——
is el P RRRS B el e%ﬁ?%'deprgﬁu&qgﬁ!m st ata]ree[gffarence between
the(r]sg%ﬁ geg[lé)%fgatﬁr%%g% %c fr%t?hlgméér%ﬁ&g &1@%%%2?%2}%\?’?%8% ({)S)) that is,
terfp Bl AZHRAE ek ancem@p%pﬁa{e st aﬁ&? 958 Sesflerant passes
R b SR BRI ETI s
S %ﬁ:@%ﬁghné;faeuf?%&% 015,20, 884 88 chnger
35S, TN a?‘ggsrl?c}dappd of1B 15 1 d10a Bledt Nl deBFLM, when the

and e coo Ing o LY

Illl%l%?l’ ?t{ I&EE{EIOI’I % tfl& %%rt(%t q{thg ?r%%e?%?h {1#% @zgrgaseﬁ 5; ﬁ'fer@lgrehpvalue of

rein | ference o

the? Bl%rtoa}'t {fﬁ*{]esf !Inr,]yo @h}érggetg m 1!1(!:({] g’?ﬁl € (J\gﬁdho Qrea@lge ?Ja%]:rga%?tlh "owing air

oper at ron | b f er a ar at us
8 Y SRS e B P o v
ex%k{%g?r éggfewgenr{h% ilfﬂge tg 6% }%\E\%ﬁ frg&ter %}Qﬂal?c%%e Vlgsl) Il/g €qual to or

%)an a précl?e?ermllle% temperature, or the like.
[0126] During the defrosting operation, defrosting of the freezing heat exchanger (131)
and the cooling of the inside air of the refrigerator showcase (13) are performed in parallel.
Herein, difference of the defrosting operation from the cooling operation and each heating
operation in the refrigerating apparatus (10) will be described with reference to FIG. 6.
Wherein, FIG. 6 shows a refrigerant flow when the defrosting operation is performed in the
cooling operation.

[0127] In the booster circuit (140), the four-wary switching valve (142) as the first



10

15

20

25

37 three-way switching nechanismis set to the second
state, and the second three-way sw tching nmechani sm
(160) is set to the second state where the sol enoid
valve (SV-8) is opened whilg, the sol enoid val ve
(SV-9) is closed. This neans that the booster circuit
(140) performs the second operation. Further, in the

thrgﬁr \%gé:}'ﬁwﬁbfn uhl%c}(aﬂu?ﬁm is, 5Be os%ee%&bgsi 5st%{§| ﬁrﬁi Qﬁvséa)nﬂ Sthree-way

he "sol enoi d va ve (SV first

swréejﬁx"i‘gc‘ Ic'negfu&? ré%l?‘@(?) 15 Set tﬂQﬁQ@ on[:l%%a%@lwh@ﬁer fhe Qb1chbR valve (SV-8) is

ger an OMAng Int I rst gas si de

ope%%mecﬁ)te' BBt (Psal(rgiéV- )pﬁtcldsﬁ%{r | PRS U Qs WG t%le booster circuit

rant evapor at e ere geration

@a 4?;( %Sﬁngn%qth(e]sje%gnd é}lgergtk %{' alk hﬂer},} r}rt‘? ﬁ}é‘p g‘géie? rc1r‘8{u'i %1‘3 the solenoid

ere en ster circul

1 I to .t c ) :
L A0, 008 AT SIS0 o
o Hpressed The refrigerant discharged fromthe
pE‘boostelr conpr essor (141) to the discharge pipe (145)

OlQ%]s‘Q}ufa?fD g the re(%r?getézrt]n g% nntgf tﬁ?{lﬁgg %ﬁ{fi@ @Qrgﬁ{ungc%t?ﬂ]% pﬁ}g (22), that 1s,

reezin
parﬁ 85{111& I rl@gr(agg ﬁ%aépg%a@g %L{EQ ger 564 fll%g t ?&‘F&{l%&‘%? ﬂe)gg tar1]<en into the

e rer i ger an
Suc%ﬁé%;%eéé@égﬁq"ﬂvﬁﬁé RN T N T —
Thf igg)g oh ﬂ}%g;%sf%@ﬁ%é BSostdr c%ﬁ??&fs@f@g@f{oomggﬂcﬁgge pipe (145)
SRR B A SO BBORESR, s (p o
AN T e e lgégagztglb%

Fr(%ﬂs'hﬁgljhenglgstr ér Itf%lg%%g&le ﬁq&chgfgg?e?q é i;tls cllllé!atgﬁ) Qhd %élféld' g the heat of

r&dl 2 fﬁg}’ f i s se(re}t rgack to tkgnr:ﬁ)lagz:rg?l \c;n

co eg§ tion g Il iafi

[0 'ﬂhff L g<e r?’ﬂ [%ig]sf? EAS Ee;[?-“ o abg\lle asls:s through the
12%3 § rﬁgr PG élf T ger an% ? f%‘gﬁa{)g {)i )ng g

ﬁr%{?%g]%%gog]eé @?Sj 1'€llrrelfrr1]getr£]nq ggg tﬂe%glogeegéansmn valve (132) in

thlE %\?’vﬁréptglglﬁ,pfpréﬁ ggmd %Eﬁ%f 151%1%21;%@5{1 33(?]?% éfl?)f@gozdgﬁ the booster

COIBIB%&%‘T%F (31}]8{] gﬁ‘dgh 31“31% ﬁe?rc geragtl ﬁ‘p(%lélég é% gn A Ektelhcgﬁ:é St tcbxﬁ%unication

plpee(EU g%{lgp 1ed|1(r)] tﬁehr%frlg%?a?tgre Lireuit (110) together with the refrigerant sent from

eaxl‘t (j}%)l(.lb hﬂg@i —[51‘1]@31%}1'1 I S hqg{e%dlnaﬁllg }I;B% tte§ ?6%5%“@“ I'}?d’:u’ s into the

the outdoor circuit (40}, passes through the refrigeration expansion valve (112), and then,
is sent back to the refrigeration heat exchanger (111).

[0130] As described above, in the defrosting operation of the refrigerating apparatus (10),
the refrigerant that absorbs heat from the inside air in the refrigeration heat exchanger
(111) is sucked into the booster compressor (141), and the refrigerant compressed in the
booster compressor (141) is sent to the freezing heat exchanger (131). Accordingly, in

the defrosting operation, not only the heat provided to the refrigerant in the booster
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38 conpressor (141) but also the heat that the
refrigerant absorbs fromthe inside air of the
refrigerator showase (13) are utilized for nelting
frost adhering to the freezigg heat exchanger (131).
[0131] Further, in the defrosting operation, the
refrigerant condensed in the freezing heat 5

CO@Q%EQQQTH)(M sol the € thtlé’ﬁtgig frit:'f?isg%e%t L6 bIBhAL 19 Qnﬁlﬂi@c‘fiﬁir of the

anger “(111) throug bypass pi pe (133

e . e , P ,

PRI TSR e et L] £0F RGeORSI Sl L0 v fe
LAt inthe f [ heat h 131) i

B0 the refrigeration heat exchanger” (111).
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e 0480 SR SEDPHITT, 1 PO ERhoR ipging e

b HRTYERS SRR USREE 9 At R ol RIS bR WIERtgeror

shé&éiétﬂg.heat exchanger (131) is perforned for a
predetermned ti mé period (one hour, for exanple).

[0 lg%%jlsﬁle t!r%ngsltg)ﬁgfgjttlﬁe d%%ﬁﬂ%&lﬁé%ﬁ%ﬁﬁ%@ %glgtgﬁg%gbll[i‘%?}?eé%tyﬁyor any of the

rostin a ct
P AP CRTIDN E aBPBELER5  so
O T R e
eofGEE3} W80, L¥ MM IP AT B DRI s i

fro%\r'?I zk%ed?eiglzgg% troggra{igr? & ;ﬂ%?ﬁgs? %ﬁ?ﬁﬁgn (\l;li’%% t&g seﬁ)tnﬂr%)g?%ﬁljinp that is, the

ssure o rrgeran I scCharg rom
. 4 IS - . .
bR E AR AT Yol L Wbl @ B PR Bipipoa time

peltigc?ﬁo%% h%ﬁf,?ﬁrge%%&:ﬂge)” ow ng in the freezing heat

exchanger equal to or higher than a

[Gﬁ’:ﬁjidlgtig rnmeraet%att S@S&g&?ﬁgb&ﬁrp@m fﬂ% dsﬁ%ﬁg?grd ( jf@gfﬁlgtslﬁgans may

e tenperature o ee2|ng snowc

det‘é uﬁJéjrixlegtl)p rthgl ist%n:e{n Wﬁ% ﬁlepgﬁgﬁ{tegmrgﬁdacfh%ﬁng it e %rf,(eging heat

exchanger (131) is equal to or smaller than a predetermined amount to allow the defrosting
operation to terminate. Specifically, the defrosting end judging means terminates the
defrosting operation and allows the cooling of the inside of the freezing showcase (13) to
start again when the pressure of the refrigerant discharged from the booster compressor
(141) is equal to or greater than a predetermined pressure, when the temperature of the
refrigerant flowing in the freezing heat exchanger (131) is equal to or higher than a
predetermined temperature (5 °C, for example), when the inside temperature of the

freezing showcase (13) is equal to or higher than a predetermined temperature (0 °C, for
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39 exanple), or the Iike. [0134] As described above,
during the defrosting operation, the refrigerant
supplied from the booster conpressor (141) is
condensed in the freezing heg% exchanger (131), and
the thus condensed refrigerant is sent to the first
l'iquid side comunication pipe (21). 5 However, only

refrigerant condensed in the freezing heat
exg@@%%%gg%hgf31) is sent to the refrigeration heat

[0 ]%)&i h@{' Q%Erlf)édl&l%] v@nﬁiuﬁrg?thgtdQEBSt%rieef-ﬂﬁﬁ eﬂ{tﬁ rE2IFRERE sighlied from

reezing eat ex anger For I'S reason,

the Eoc{qs]fe(? cgf%lé)?‘et(si(%rﬁ4§)e§§)&gfl&ﬁﬁ(? %Y}%yfree%m(ﬁt & @Qchanﬁ%r (131), and the

oost er rcult
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ven conpressor rom

baeli( fr Qt(séc%lélsi sPa%% ?& th%r}- Jgt5st£)[¥ af Qf?mflﬁ%ﬁﬁ iR &é}fbtsgilgé EPcaation, the

sec cribe erence
bo?%?rﬁogir?sgﬁf gflllfhwguﬁ sfurclgélge lné]l? g B'EGI? 1%9{ refrﬁa?r?ﬁéri]n the freezing heat
ex it e PRE B Mo oty Brgt DA £ Epbien o the

Ion 1s satlsfled
[0 %\gi] I%lrﬂujg 9id q}l E[l?el rfgr?gceﬁértgl% a&vﬁ% EWJ \ ﬁ'p-:es%&cp%lg C%F{r%}%Xéon (202)

ing val’ve econd s

of %Ea troﬂe%@ rfgirénﬁ d%w%:t? c%Ht?%lfJJ;L?étlo t1?1tt§m(1§1|§t?orrc‘5fa{h% defrosting
pérjaﬁ%ﬁ to %gﬁtqg}ﬁ% s;tpre{< %@{rgs%{yr g_l;ll'l‘ﬁ@ropg Hﬁng’% s control gperation

or r a ermne

by[%‘f?ﬁ?ﬁﬁﬂﬁg@ cgn o OXIU g@by.)[ prllni)@l&eg Ibeﬁo&ltheﬁém&) to FIG. 7.

5" Condi Re || refrigera

Wlinei{em ﬂ@ 9 %hrg)v&s aeref‘n%et?ant%w mate:rrriméjt'q & ?F he t%?rogt#r%lgsqelraﬁlon in the

rosting oper Iron 1's suc

connunlcatlon pipe (22). In detall t he
CO%%E%I§Q§ Prlgerant in the freezing heat exchanger

§ V}Vh@]? 53 ec%n 1‘[10%u 90 tetrxtll;?natxgéj r tlxﬁa?yfrcfﬁ\rlﬂlé\ﬁ&ﬁe[?%w\ﬁahv Qatisfied, the

OOSt er cClircul

swsig}%ng control section (202) switches the four-ways witching valve (142) from the
second state (the state shown in FIG. 6) to the first state (the state shown in FIG. 7), and
stops the booster compressor (141) immediately thereafter. Then, the booster compressor
(141) is kept stopping for a predetermined time period (approximately 10 minutes, for
example).

[0137] In this condition, the liquid refrigerant remaining in the freezing heat exchanger
(131) in the defrosting operation is sucked out to the first gas side communication pipe
(22). In detail, the liquid refrigerant in the freezing heat exchanger (131) passes through

the four-wary switching valve (142) of the booster circuit (140), flows into the second
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40 bypass pipe (156), and then, flows into the first
gas side communi cation pipe (22). The Iliquid
refrigerant flowing in the first gas side

comuni cation pipe (22) fromjhe booster <circuit
(140) is mxed with the gas § frigerant flow ng from
the refrigeration heat exchanger (111) towards the

yHRE 'pﬁﬁeﬁsﬁf‘gﬁ&'tﬁéﬁ GRARTERSAE tﬂ%é‘tl%s PicBoHARLKREHpe 22). The

s suc Into ariab e capac
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Zlng exc

el %?Qﬁ‘i?ge%a%?g ki qF%?ﬁEﬁéﬁ”?@ﬂ““@%%ﬁ*&ii@”?‘i@ %?“gg*atlon heat
ex@’ﬁg‘g‘o@gp G aéﬂe SR rBREEROT LD 4Efe FLRpatgy omd the,
s AR Phg e AR E R Ss%rs%%ifwrsigﬁ%i crely S 1

B T A L e e e
is glls{,lbaf}{gedﬁ% ol tt%ﬁ‘eegg%"'pté Cshu'gl[,‘c% D%ZCT_%HE&%II 58 %%'(96‘2)(1&%52 the booster
copBieRin MhmPaate: Taieatbed H‘%Zptfif?%%%nhﬁ‘ed 8 gsrigd) for which
o, SPRUERE g ”ﬁé%—esv%ﬁf@aﬁ%ﬁﬂse o BOeH s B S*O*ﬁ%mg s se
i atOTo EbeBRERT TS %"quggal§$ R o
fref ik gl artch @&g}gpggg SRR bOI0) et PBiod elapses, the
swRERREGOPAN SERop e 0 i P CoP TR U v e operatne
A%Cﬂ&l St et el e Giavle? EBRTHaRy Bl 5@11 refrigerant
rer PR R hasE s A o gr ea 1y P n TEh By b SPgon 555 be avoided,

Th th { enbodiment, a T
BB Erone imirosea i BB or aer st ng

o, nEOESh o ER oo '3222”&3?3. na in remarkable
Ligt“fﬁ%%“gié@rré B Ee oy S g R 'boglnﬂ%?t he

oLt it ierERE P B dfl of Eﬁfﬁg S SR ety g gl the heat
prov1§ed ? %Pan 1gergr:l'ts]f) thenbgoggal dc%fn{p?cgstsbrnglﬁﬁ)eb 1‘?t ls%nthesheat that the
refrigerant absorbs from the inside air in the refrigeration heat exchanger (111) can be
utilized as the heat for melting frost of the freezing heat exchanger (131) in the defrosting
operation. Thus, in the present embodiment, a larger amount of heat that can be utilized
for defrosting the freezing heat exchanger (131) can be secured than in the conventional
case, resulting in remarkable reduction in time required for defrosting the freezing heat
exchanger (131).

[0141] Further, in the refrigerating apparatus (10) of the present embodiment, the

refrigerant condensed in the freezing heat exchanger (131) in the defrosting operation is
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41 sent back to the refrigeration heat exchanger (111)
so as to be used again for cooing the inside of the
refrigerator. Accordingly, the refrigerant of which
enthal py is | owered by heat4[adiation in the freezing

heat exchanger (131) is sent 'to the refrigeration heat

exchanger (111) so as to be utilized for cooling the
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accf'cﬁ' %1 tﬁ%]?ehg}e ent &bgspnaésrge cﬁ%éer c?nfg\g‘?]gtm%h@a%a&g%rduée%%pthe variable
rel

cap com ezsgogrgd‘)gafgiltyé Egosﬁei‘if&}f@?ésg&l(%hﬁéa extl(::l gﬁig@rg refrigerating

apé%za%%éf@énreelgﬁ& BB oo RSP, “Cl s 10

O BPTE ARG S el %Qﬁéﬁﬁﬁg%’f‘ﬁfe%ftz@‘ﬁgﬁ FEBE EAbbafhent, the

fef%rgéfsa@ﬁ f5pld cPlt)r}r]’grlf{e%ngéggg EhaglfSE 131) BB B ASing! hhdion i sent
I fgﬁ%&éﬁ%%ggﬁ’?’h%g&)ﬂmh @%Pgﬁéﬁ 510y Bhsypipe, @3- Ths

attglflg'l%]l]a Ehpenld F &CRL LA eraﬁpmaM %%gf &?.ﬁ%g'ﬂﬂg to the first

at IC ex anS|on va

heal}{b %9 \E{rt?gre’r r{%i‘%)t Qveen 1%“?1%9:% ?1% ﬁigpcﬁ‘érﬂ’} t?'atlF: ]eg(éa:%g Oﬁve (132) is

ching con

cl se 1 n)g PP elsosérr ?({ ?orgg 4ELreC BEPLES 3P o (1 L]l'QHTCE SRR ?énllﬁérétﬁre of the

erm ostlng operatlo

reﬁfgifarﬁgilgl gr%gmht%? f@%ﬂ')? ﬁxregtf Jfﬁﬂ%{g@p glefifég,ofg} %Q:ﬁna%l% r eﬁ%h&g according
to 211: 4pf}sen gg‘%ﬁ“ﬁg %eor@ﬁl era %l%g%e%?ﬁttlﬁg %e%&'?%)lﬁtgaz i%%&hanger (131) in
th'{ %%t%sgilxelé% %réiﬁgﬁr? %nt 0[1]‘[ ttohtﬁ% Ei[’s? %Eétr&cﬁngg &i?g@tﬂﬁgﬁt recelving

|ng operation I's Su
anf agiefes of AR} Z%Sosf‘f%? L T gt R

[0143] Moreover, in the refrigerating apparatus (10) of the present embodiment, the
switching control section (202) stops the booster compressor (141) temporally in
termination of the defrosting operation for discharging the liquid refrigerant from the
freezing heat exchanger (131) through the second bypass pipe (156) during the stop of the
booster compressor (141).  Accordingly, the situation that the liquid refrigerant remaining
in the freezing heat exchanger (131) in the defrosting operation is sucked into the booster

compressor (141) can be avoided reliably, resulting in reliable prevention of the booster
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42 conpressor (141) from damage to enhance the
reliability of the refrigerating apparatus (10).
[0144] <Modified Exanpl e of Enbodi ment> Next, a
nodi fi ed exanpl e of the abovg enbodi rent will be
descri bed. The 5 present no 2fied exanple is
different fromthe above enbodi ment in construction of

1 ;e e
cox{n gess gﬂe nBo d?gngéé {0 gﬁﬁ*)agceogleg 1(‘53?19 1§’I Bf Fx{)el%z?g%éﬁ[@ apparatus
a hown in FIG 8, in the present nodified exanple, the
reezer circuit (130) excludes the first bypass pipe

[01(434234M831fte9%x?%§}/ Of%?g%ﬁg and an el ectronic

ansi on variable in opening is provided

?t I}\efextt Ean 88&%% rrPé)ne’t LR hg aﬁxpeagilsh'r‘t]agglﬁﬁéeﬂ \r@gﬂeli'g? (d%g’c@bed. The

thea
pre% ! Cubéqu g& %O%th% 1'3 %%er?ﬁ(tcﬂl(ﬂﬂQEé b&v%@ﬁ&%rﬂ&ftf@%&ﬁ%ctiou of the

eran era ure sensor

frefy ovkgl?i?&lg@ a@d oglffere dr%%‘t th?)égg\ﬁenqulgc%dtlﬁ%%lﬂtb%rcf%scnbed

orpora ransfe

N T
exdifladsRe %{siabg'};t gtlij%?ta@ pﬁ% SRELHE }éthagurd‘;aﬁlee?%é?mmc expansion
v Er O REARC, GepPB P REN TR FRES dBin PEhRYEE ofiion valve
SR RO el °@g§rﬁ°lm‘:eeﬁ o 5l iy e

o P S o B PP P e v i
A 2 S g g vt
PR ST L A A 0
TR PR St PSS ERoRR e
LGRS T g
e e R
BB O U A i
(ofaA 1, E'p'ré‘s%lué’moh%éséxmqeh%en'IEQ%’ec”Ed oParation is performed in the
defrosting operation, the opening control section (201) keeps the electronic expansion
valve (138) being opened fully. Accordingly, when the refrigerant compressed in the
booster compressor (141) in the defrosting operation is supplied to the freezing heat
exchanger (131), this refrigerant is sent out to the refrigeration heat exchanger (111) via
the electronic expansion valve (138) which is opened fully. Hence, according to the
refrigerating apparatus (10) of the present modified example, the refrigerant condensed in
the second heat exchanger (131) in the defrosting operation can be sent to the first heat

exchanger (111) reliably.
[0148] <Other Embodiments>
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43 The present invention may have any of the follow ng
variations fromthe above enbodinent. [0149] In the
above enbodi nent, the four-way sw tching val ve, which
substantially serves as a thgee way val ve, is used as
the first three-way smntchlné mechani sm (142) 5 while
the main pipe (163), the first and second branch pipes
( 161Th31;§1%%1 ent HnliBR BARI ghyVeH fﬁ@sfol(l@)/mé vaRdtiSls BHR the above
used as the second three-way sw tching nmechani sm (160)
mbBdihe: booster circuit (140). However, each of the
© P?rgt and second three-way switching nechanlsns (142,

01]4@?)111“% Qfov@ érﬂ% Y 4! 8- %y BY i gCQHQQS%lc@lf sébstantially
1 pe, ranc

“pipes, and two soOl enoi’d val ves,

sevagsr af atﬂpéeewz?%galhg 11%%32%5%&3 rst lgn.g% \';VLN %@nt\@ﬂiﬁ% mechanism (142)

SMAtC |ng nechani sm ( ve ‘enbodi

whgi% ¢ ?Pﬁjet(igﬁf ﬂl\é’agrstvﬁldvgeh@{d BJaB Wg;eg’ggsloﬁsiﬁ%lnﬁ%g solenoid

SW t wever
A3 AP e WS LRIy TG TRELER 0 i e

8 Sl S AP L P e v

me%ﬁ?rﬁ nP(?ﬂ nﬁ%ﬂ& , thr ?%F]?lkg 6f ﬁ"la?'%¥ (:q%fggegvdsfggg%la pipe, two
brdeBh e, td%o%bfeﬁ&'dtvapex'fpunc sggond refrigeration

anger SO as on as a second

ofs%g fM%?eoeg in JRUE swAlch I%Qy 05;4} gaghnathé%ev@ embodiment

rerrigera omna e nay
LGS0 8 PRS00 L 5 905 BT oy v

Valt\’ge BLEREQ 1t|19¥§ﬁ%é59?0 é zr tﬂ?tetilg Ithrfeg (N&?%MHCH%E (%]c'ﬂgmsm (142) may

paratuses rali heat anger s

be&iﬁféﬁwﬂt Fiarck fﬁ’éer%{ﬁg' S{SLZ? ot ue, compr 's.kﬁg 2
[0 ]::]qu/rlln%%ﬁﬁ b ﬁjle rr%ﬂg%rahpmﬁ%ll C@ fcfuﬁ§§t %%ﬁj doﬂgmog nrgan J (12) in the

Ing a IfSt exc or COO InNg I nside

ab ngﬁgocﬁ%%h{ n QHO% ev%fé htéeljg%bﬂ Be oﬁo‘? aed nﬂtﬂ%ﬁ aaretehap ggﬁdmonmg

or cooli1ng i NSI ressor are connect

un ng}%?% géh%)rglei éé‘;fggg?ra%r n&ak RRHLEE sec'c'oq(‘ie ré‘fh%grﬁhf)n Ray! leQ&hafger so as to

function as a second refrigerator showcase. Alternatively, such a second refrigerator
showcase may be added to the refrigerating apparatus of the above embodiment.
Industrial Applicability

[0152] As described above, the present invention is useful for refrigerating apparatuses

including a plurality of heat exchangers for cooling the inside of refrigerator and the like.
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wherein the refrigerant circuit includes three-way
swi tching nmechanisnms for sw tching between first
operation for sending, after refrigerant fromthe
second heat exchanger is conpressed in the sub
conpressor, the refrigerant f® a suction side of the
mai n conpressor and second operation for circul ating,
after refrigerant fromth Ll}ﬁ% heat 10 exchanger is
conpressed in the sub conpressor the refrigerant to

]te)lzshé 'r{gfzxfgeg??ig ?ﬁffrgﬁg%f de; Siig fygéfrl% t cﬁ%?l?[qnn? ?ﬁ% first cooling
mr?ﬁ?g 1{1? Q?fr%hhéegtgeexggéﬁ&%ﬁeatecogﬁlgé ng%eoa?ﬁ IL,(E'P Cﬁ?‘ﬁ;xg circuit having

ast Ongé&%é‘@w RRPRPHE el S P SbT o Bansrigt in perale
o SRR B R AR T ol (bt T on side of - the
ec oﬁ%‘"ﬁga Re S HRRGRY oirbtit daf e Ll & g?%@sms for
swhe e Jshhen ?%s?eoe‘v%{?%s o S&h?wtéh%@%ﬁ" AEsEROTRL] M dfna heat
exd Oaﬁﬁir”%tc'g%gor%’as? 11'{ ﬁbet Sgﬁ%ﬁrases%“gr est? gP]ﬁagP 19,8 Suction side of the
me PR ERSE ab? s rhian dBTHRLLE e M S lrRRE gt e firt hea
extsbbind” SpmPErn SeSsformms ki Pr GAPRTFRG Odpbra e exchanger
thrgv%%%‘%é”co%\%g“?‘;ﬁ%?b” o 5 3?216 “rhe retrigerating o
appﬁgﬁ Bl B R SR e g opraion

nch es branching in two ways fromthe main pipe,
for Ogmb%hg S%‘fong e%tfefm@a:i‘lgvlés whi ch are provided in the

branch pi pes and one of which is closed when the other
is 5 opened. [5] The refrigerating apparatus of any
erein the second cooling

C|rciﬁ%rer%§f HgémpggﬁﬁgghégFMflc expansion val ve whi ch

det Sghe 1tneg}§eﬁ136t: UL g C)s]c it He rel (r:I esrmasntrclra]c aoiv\g'sp Ir2e" twa switchin

from }{“i{% st &Ug %g@l@ kf y &
mechanism for allowing the second heat exchanger to communicate with a suction side of
the sub compressor in the first operation and allowing the second heat exchanger to
communicate with a discharge side of the sub compressor in the second operation and a
second three-way switching mechanism for allowing the suction side of the main
compressor to communicate with the discharge side of the sub compressor in the first
operation and allowing the suction side of the main compressor to communicate with the

suction side of the sub compressor in the second operation.

[3] The refrigerating apparatus of Claim 2,

wherein the three-way switching mechanisms are three-way valves.
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10 adjusting opening of its own; and a first bypass
passage in which refrigerant bypassing the

t hernostati c expansion valve flows in only the second
operation. [6] The refriger %ﬁng appar atus of any one
of Caims | to Claim4, wherein the second cooling
circuit includes an expansion valve variable in

410PeM NG e frilr A t8forcgsmat i ng apparatus further
[]conpﬁggiﬁéérco f%g?aﬁ%gns for "keepi ng the expansi on

val e hgihngcip Bﬁﬁl%thfee'\if% Stchite mESAREms Q@@Jrﬁ‘ﬁ%@@ of §Qna1n pipe,

[7] The refrigerating apparatus of any one of

twd Brdc pg%/% brifiRlR A t%ewﬁ)%fﬂérEQB@ axr? fé)r%uéﬁd L RGir l\'ﬁ%ﬁ @ff valves

secon pass passage in ‘whi ant bypassing
whidb€ar2UWoGRERT jﬁ@ ﬁorgﬂcﬁviﬁ%)x%uéridngneskp th‘?(fh gsl@logéﬁbwhen the other 1s
conpr essor, reforigerating apparatus
p§& gprising: control nmeans for stopping, in transition
omthe second operation to the first 25 operation
in termnation of the defrosting operation, the sub
conpressor for a predetermned tine period and

[
?he?iéﬂgﬂtggréé?a@%g?%ﬁﬁ%§ 3 odeOoiSiRds PRECALK RO

e refrigerating apparatus of any

one \Qﬂ rgneﬁlg? C%{l& @ Jﬂcﬂlt lﬁé‘fﬁ#é&e{lt gtbt?& ansmn valve which

defrosting g neans W ng t

detgg‘t% rtgr?lééxrelgltr@ R¢ rtﬂé ' EI%IH.S #lﬁ(vﬁl}é) Yut> ﬁdolnc tHe”&cBJilf' heat exchanger for

ran CIrCUI ron1 rst operation to

adﬁ%&)ﬁgﬂ%ﬁﬁ{lg t §a fﬂ?tfgeyfﬁ % Doz ?Eqﬁ mﬁ&ﬁ%h@ﬁe{m #9Passing the

|ng op 0 start on
oper ati on
oSSR Il il
exchanger, or inside tenperature of equi pment in
whi ch the second heat exchanger is provided. [9] The

6] &f rf&?ﬂ%@wg%@&%%f% &{éyogctpﬁm?sflgé‘l' [ 4 4l to

O a m onpr|S| rosting end judging
e S, LRGN PRS00, B e

@peratlon to the first operation, the defrosting start
J udgi ng nmeans term nating the defrosting operation on

thel?ﬂ%hg?ﬁﬁﬁ Igga%gmqﬁgﬁﬂg&%ﬁﬁﬁhge second operation

star pressure o e”sub conpressor

t e”pc%ﬁa%ﬁﬁu%ax%f fok IT(%BIIJlBg léée 2A%bn L RW 15}9?@ g%&'éﬁ fﬁﬁf%li‘ﬁae second

heat “exchanger, enperature Ul pren

operation,

[7] The refrigerating apparatus of any one of Claims 1 to Claim 4,

wherein the refrigerant circuit includes a second bypass passage in which
refrigerant bypassing the sub compressor flows during stop of the sub compressor, and

the refrigerating apparatus further comprising:

control means for stopping, in transition from the second operation to the first

operation in termination of the defrosting operation, the sub compressor for a

predetermined time period and allowing the sub compressor to start operating thereafter.
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whi ch the second heat exchanger is provided. 15

46

[8] The refrigerating apparatus of any one of Claims 1 to Claim 4, further comprising:
defrosting start judging means for allowing the defrosting operation to start by
switching the refrigerant circuit from the first operation to the second operation, the
defrosting start judging means allowing the defrosting operation to start on the basis of
elapsed time after the first operation starts, an amount of frost of the second heat exchanger,

or inside temperature of equipment in which the second heat exchanger is provided.

[9] The refrigerating apparatus of any one of Claims 1 to Claim 4, further comprising:
defrosting end judging means for terminating the defrosting operation by switching
the refrigerant circuit from the second operation to the first operation, the defrosting start
judging means terminating the defrosting operation on the basis of elapsed time after the
second operation starts, discharge pressure of the sub compressor, temperature of the
refrigerant flowing in the second heat exchanger, or inside temperature of equipment in

which the second heat exchanger is provided.



