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7 Septenber 2006 1 REFRI GERATI ON APPARATUS TECHNI CAL
FIELD 5 The present invention generally relates to a

refrigeration apparatus and in particular to_a
refrigeration apparatus having a plurality of September 2006

utilization-side heat exchan'bers as heat exchangers
used for providi n% i oring, and
air conditioning. EB%W@%W ly,
refrigeration apparatuses which performrefrigeration

cycl es have 10 been known in the prior art. Such a
type of refrigeration apparatus has been used w dely

as an air conditioning apparatus for providing indoor
T ' ooling and as a cooler for a
:$€?@§62§g?ggﬂéf ot her |ike apparatus for keeping food,
etc. q1,60 here Ls a refrigeration apparatus which .
ThBlesh "ByEntic Bendefi, r@ficie o o rhigpration apparatus and in

is con
for

Lti oni d | d/ f I, £e, .
po 0L 14 RN o5 13558 3 O RSt pestsnchngers

exanpl e,
- . ; [y, i h : f
os B3R Bropa il DAL oy nreafiag ool fregzecoring, and ar conditioning.

i- | - Sinde  heat exchangers (heat exchangers for

BA::@:(gm@ﬁreeze storage, and air conditioning)

di spgsed i.N #jy I iégti qQn-side units (such as showcases

for coTErPUPRIL, LeihseratioR apparathsss yehich perferovrefugdratior gycles have

L. conditioning etgc.) are cgnnected in parallel to a

beel Ko W88 the PBPREr e Sich s 6f ctgesration pnarsty bassbesn sed widely
as qut.door.. heat exchaggfr) of .a heat source-side unit

FoPErnditopme Apnarates fol perviding indoon spage heatingieastiog and by a cooler
for L hei%ilgr espect I ve Ii,qui d- si de conmmuni cation |ines and

FhdSEBHR A AR atikS #PPHAlS . fopkaepings foad, exte.i epok orThere is a
a convenj ence store, such, a type of

exanpl e,
refrjESTIo0 APRRTDH “Eh L QREENER . a0k ek providep beshiaicodaditioning and
colcijﬁdoor S acg air conditioning and showase
P94F 5&‘1’§\&' ¢F> fotexample, dP Patent Apphiertion Rublicationa(Xiodai) No. 2001-

280?@arat us, a refrigerant circuit thereof is forned
b acircuit having two different piping systens,
namgﬁle%(l a.col d/freeze storage piping systemand an air
con{PFBHYntR SHchiaRype of reffigerainmserpacatus, ya, plamality of utilization-side

h corrHuni cation lines 2 7 Septenber 2006
cat exchangers (heat exchangers for cold storage, freeze storage, and air conditioning)

disposed in utilization-side units (such as showcases for cold storage and freeze storage,
indoor units for air conditioning etc.) are connected in parallel to a heat source-side heat
exchanger (operating as an outdoor heat exchanger) of a heat source-side unit {operating as
an outdoor unit) installed outdoors, by their respective liquid-side communjcation lines and
gas-side communication lines. When installed in, for example, a convenience store, such
a type of refrigeration apparatus is alone able to provide both indoor space air conditioning
and showcase refrigeration.

In the conventional refrigeration apparatus, a refrigerant circuit thereof is formed
into a circuit having two different piping systems, namely a cold/freeze storage piping

system and an air conditioning piping system. Consequently, two comrmunication lines
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are used for each of the liquid and gas |ines,
therefore resulting in an increase in the nunber of

communi cation |lines. This conplicates the work of pipe

and there is tl"% possi bility t Habeptesnbgy 2006 .
t

connecti on,
wi |l be done inproperly. W a viewto coping wth

e e DIRITRoaRCH4BE dnd YN inch  hoPB}d BNl in NeincRiose in the
e Soabluio A0 i BiprbcHeE Mol ik pfon, an trer
s iSO ANSL A Wcionk byl | AUT-ST 0

cont it BSics b ARSHI i ltefhO N BLASTUDS. O95: ShslBant of e
preo Bl bl AN BB S S APE! KLt o single
g AR A AP Gl B A BN RRERES L, ovtems, and
tha{ ?l%{e gﬁ]ﬁfstﬁﬁ?cg Hcl?glgg, i?é]tgbfﬁé Btﬁg ﬁggﬁég?t%a L@CO - %q(:: qt '@33 contacting
rlaBEDRT oo PRGNSR LB SRR 1inc B IS e storage
pipig b¥ern Sl 8! BSp1iGEROY b€ Shre S arlicaon, s Aifdep paten
stem The

oofinlr 5 FHBRERU BB5AE T APt bt o
No.r 4-.r03§l§i ﬁer b SJ-g’s ?%g%&)ﬁ g&ﬁsg)atlg%t %%gmg%gc}/fl c%xenmunication 1in¢s is

efrigeration i
a refrigerant circuit with

: : tus . '
eS8 RO P 50 TR B e et ropry,
Besi?&%ggl?atz £x ha%vg\gt %&5% g‘t)lg%g\%@g\g!%etn( (f%gxg' \’,mﬁgagr;rqlrgdglo Ltbqlzj giizluid-side

aco
' d a.20 fre torage showase (104)
comBhAIAAE 1 by BB 5 T e i ouh e iiop lne of
. i ded Vi th i ' 105, 106),
e LA it R /% SRS Bt Spmesaocs oy
val 08)., [ .. (109)., The indoor unit :
st dod Oy L a5 b i)
andTﬁlJ] érﬁg,oor expansion.valve (111). Additionally, )
t he' col & sf%tfod'ﬁ‘z o (@PBAPMSs o¥i Kédeeppnth chicuit with a
ol.d: st heat h er (112). and a 25 cold
contigtfhol o SRS AEHIE bR Hera ). THigure &b shkows sy ouydoor unit (101),
. 04) | ided wt f t orage heat
o AR Bttt gD e imnes i and o
ﬁ'eezgéﬁ)ggge ée}x%(\jzvc%seb?fbas %hichclosn;) egzséos{tor(a\ég ?Jgnt 7Tl?ee gltlt?lggretrmit (101) is

provided with compression mechanisms (105,106), an outdoor heat exchanger (107), an

outdoor expansion valve (108), and a receiver (109).  The indoor unit (102) is provided
with an indoor heat exchanger (110) and an indoor expansion valve (111). Additionally,
the cold storage showcase (103) is provided with a cold storage heat exchanger (112) and a
cold storage expansion valve (113). The freeze storage showcase (104) is provided with a
freeze storage heat exchanger (114), a freeze storage expansion valve (115), and a booster

compressor (116).
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3 This refrigeration apparatus has a refrigerant

circuit (120) which is provided with a cold/freeze
storage piping systemside circuit and an air
conditioni ng piping systemsjde circuit. THeSeptember 2006

col d/freeze storage piping stemside circuit is
conf Tgi4refigetatioRdlpparatiishag & réffgefunt 6l @20P ShiddEs prdvdded with
out door heat exchanger (107) and the cold storage and

a coldVfi&28 Stoth Y APMROREmEIAGRGRY Md(ahlr é&fﬂ)ﬁonmg‘«‘?fﬁidg system-sid

condi tioning plping systemside circuit 1is configured

cir@flt. t N&he ! 8410 & Nkorake Cﬁ(ﬂi%ig%y#&ﬁ—%!&i RlrvuibelsWeairidk&d so that

out door heat exchanger ) and the indoor heat
BRSO S e I LTI s 1 s
b SR U P iy S i e it
s SRR B G 63 et xctn
0350 P55 T A 2 8, AR T Eppomican s
128 5 L 5, AR 3530 AT i i
e nf A SR SORISENS, R e s
s SSh AT PRI e
PRPEAGEHR, PARESOTFED, i Cb° (1o | ndoor heat exchanger

handt< BReEEate dr EE i Hpplldbi i o sh @i By making use of
toe SR RRRS phebegeer LA BBl ouds " e SRR lfoor space air
cont 9 W T3 BBRHRE b S50 T fypor o
cxcgrber (LY T FRBHAB CHGH B AL Bl R aRE Ao heating and
reigeadion;tor vok) TorRes B e rrarags 1 & P Perb ey goame in
iR 5 et PR e arAret U38) DRRGe Eh s coB e hie Pl oiber hand,
the Sonld, ¥ag, i Feac Spessrbrombettert S P Bdet as an

In other words, at this tinme, liquid refrigerant,
evapIAl®Ensed in the indoor heat exchanger (110), shoul d

not Iggdgrlltlal?)\zlie \ghgnopgr}'o%lnviﬂgnal 00 percent heat recovery mode of operation in

the configuration of the refrigerant circuit (120) provided with the single liquid-side
communication line (121), refrigerant expelled from each of the compression mechanisms
(105, 106) flows and circulates in the refrigerant circuit (120). More specifically, the
refrigerant is condensed in the indoor heat exchanger (110), then is evaporated in each oi:
the cold storage and freeze storage heat exchangers (112, 114), and is drawn again into
each of the compression mechanisms (105, 106). In other words, at this time, liquid

refrigerant, condensed in the indoor heat exchanger (110), should not be allowed to flow in
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4 7 Septenber 2006 the direction of the heat

sour ce-si de heat exchanger (107) fromthe receiver

(109), but it should be introduced into each of the

col d storage heat exchanger (112) and the f rleegptember 2006
storage heat- exchanger (114)" fromthe receiver (109).

theFdifectisA Bfltlfe ha @BureersRle AR afbXchafpar107)fr6H BE QededVér (109), but it
the pressure in the receiver 5 (109) is |owered.

shduld B8 GH@Sdckd ikt abl ®F the BoldNstbiage lheftUbbhahg® (112) and the freeze
conmuni cation line (121) also falls, and I1quid i

stofd3k heftkeRing8 {118y §omliBe td28ReF (10Ot exchanger (110)
ténds to flowinto the receiver {(109) fromthe

| QUE G SlafiplE IMBHY1ERRE B ththP&rafuteslare 10W] MeJir¥Rare ixﬁ%e receiver

to the possibility of causihg the rate of flow of the

(1o?ff§ ToflRfeant CohSubigy, V&Keﬂpféééakle £f ik 'Ti%uﬁf%ig? c&%hﬁhg&n-gti&? fine (121)

eeze storage heat “exchangers (112,114 0 bec

o B9 SRR refPiCont S AT o el sl (0 3suds o low o
me?%&é@%gaﬁgﬁgﬁgﬁ% gg@%i-%ﬁc?e Sobbudibdtion find gﬁiﬁf ' ¥his ng}:]est rise to the

Ity to provide r gerati
ro B S5 SRR NI, 64 i R A g e o
stofafe bhd e 2P R Hiltimgels F14,APAY @ be itk 1EERIEne D and, if the
o 18 408 o B PR S S0 BE PR A e st b
excb%?fﬁ??gmﬂ ysé'ﬁ&fﬁ&%}ﬂ, ql%s rcgggeitg %gés g&ﬂa%?g% IQ% %g&g?eﬁ éeﬁ'igeration to

earrng rn mn
' [ . ordi ngly, an object of
the%gdse J}Ieaéﬁ]%ﬁ%Wca& lp?’g(rllmg%tegég(ré'event the capability to

Sresen I'nve

0 0% S A R0 B oA s,
e YFSE PR A0 o o) 52p 0 BEbR By e 00
BB R 4T s R R L ot ofcusin v
conl 5 a5 o, 5 SHRARE, Rl 1 it s
oo BRSER B e ALEFRGAE' B, & e prsn
o e SR b R 203 gt
e bl HBeihl b S 0 L8R PR B, v

pe oren‘?itn,g,r %&\6%{ )(lsi?lgearn%rt odt oglp cat gxéhlaggelrfj a 100 percent heat recovery

operation mode in a refrigeration apparatus which is provided with utilization-side heat
exchangers of a plurality of piping systems and in which a single liquid-side
communication line is shared between a plurality of liquid lines.
DISCLOSURE OF INVENTION

In order to maintain sides short of the expansion mechanisms (46, 52) in a "full-
liquid"” state that the sides are fully filled up with liquid refrigerant exiting the indoor heat

exchanger (41) during execution of a 100 percent heat recovery operation mode, a liquid
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5 7 Septenber 2006 seal nechanism (37), (39, SV7),
(40, SV8), (90), (21) is positioned in a refrigerant
circuit (1E) in the present invention. Mre
specifically, as shown in Figures 1, 13, and September 2006
first invention is intended "for a refrigeration o
seahEehattise (332, SV, (40, B¥8), (96),(2D)-is ipdsitiomed in(a refrigerant circuit
having a conpression 5 nechanism (2D, 2E) and a heat
(1Bdnnlocpresabe inveatiorexchanger (4); a first
utilization-side unit (1C, 1D) having a first
uti | Moat speeifidatle, dseshioweriatRigayes 1 13 an8 2); a fmst inverdionrisl intended
utilization- side unit (1B) having a second
forlatrefrigeadtionrappardeus kemiprieingha hept sofrdd-pide whit (RAh hatihg a compression
heat source-side unit (1A) and the first
meblidnlisnZ @D IEsirdea bint sortésidéHeatexehapen ) & dirktyutiization-side unit
first liquid-side conmunication line (11A) and a
(14, I ha@asg &ifEa alizRtich-cide heat dxchanged §45,6)); andda 3€-ohl antilization-
heat source-si de unit (1A) and the second
sidé!tunliti @) RiVirsd deseboiid ufifBNiontsides Betd axthahgey (41), SArPeif: the heat
l'i qui d Side comuni cation line (11B) and a second

soulé@Ssigé dRit QRANYRA € Hif ukilipAiontsided unit (1CNED) are connected by a first
refrigeration apparatus of the first invention, the

liqlili'sile dohfibhiflcationine QTA) MR Fise -s:a@c&ﬁmﬁmcausn line (15, 16); and

corrposed of a main flow pipe (1I) which is joined to a

thelﬂegwo@rcelsﬁdé)hﬂ?gﬂ)oﬁndcﬁe BEwing Gititigatidhesifleanit $IBY &8-cohiRted by a
heat exchanger (4), and a first branch pipe (1la)

sechl Giuid RAC B&RmRhicafié® Tk fTe1WPAMY 4 lseo¥ndl gas -stdeldom@iniction line
connected to the first wutilization-side heat

(lﬁxchanger (45, 51); the second liquid-side
communi cation line (11B) is conposed of the main flow

Pi Pep( e ' refifrAione appstates 2BF thel Akt (ﬁlﬂ?ﬁhd&ﬂ' filR first liquid-side

braches off romthe main flow pipe (11) and is

corﬁﬁﬁxﬁi@&ﬁcﬁﬂlﬁe‘:{ﬂﬂ? 1s5&>?1ﬂ533‘§edJM 4 id fIGP pie(®1) W Bich is _10(11'13%1 to a liquid

anger 20 (4 l'iquid seal rrechanl sm (37),

p1p§Yf(%) c&frﬁl@cte@\@)the ﬁgﬁ)soufc%Jsldé Red"eQ¥hAREr ¥4)! GRd iaSfirst branch pipe

configured to hold a side short of an expansion

(ngfwh?dﬂ BHnCHS: o dgzﬁ'oﬂ%rtﬂif'rﬂﬁﬂ G RS (11)CandS B B8ihected to the first

't zat1 on-si heat exchanger "(41) and the first

r&h&ﬂ-gﬁs QR SXcHinddf W5, @i?“hﬂig §€Jonﬁ4§;md-s':laé cbﬁrxﬁlnflébltlbn line (1 1B)

I qul tate In an operalonm)e urlng

is cBﬁi beAHF Y ml Sjﬂe ?T%féﬁ@ ‘ﬁ%econﬁtl{rﬁibﬁgbqgé‘ﬁl b) w}nch braches off

ression 2E), the sec gas-sid

e %&ﬁ%@?ﬂﬁeﬁ% e e v s
(41#3i rs‘f‘Hﬁ Itglleapl Zéclﬁﬁﬁ)sm ¢ Eb TS, *gﬂgn 4 I)P{ﬂoz, ((21%?9 probhféd which is

ation eat ex

confifireli 'tb Rb1d92Sids sHGt of Wﬁi@h'n‘?&hbﬂﬁﬁ (ﬁ@,%ﬁ@rowded between the

second utilization-side heat exchanger (41) and the first utilization-side heat exchanger (45,

li-nl

utif]

51) in a full liquid state in an operation mode during which refrigerant flows, in sequence,
through the compression mechanism (2D, 2E), the second gas-side communication line
(17), the second utilization-side heat exchanger (41), the second branch pipe (11b), the first
branch pipe (11a), the first utilization-side heat exchanger (45, S1), and the first gas-side

communication line (15, 16).
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6 7 Septenber 2006 In the first invention, during the
100 percent heat recovery operation node in which the
heat source-side heat exchanger (4) is not usged, a
vapor compression refrigergfion cycle is Cgr%@sn&ﬁrzoos _
by passage of refrigerant through the conpression | )
mechgpitefids? Biveafidn, diringstheoHd) perserdiliat tesonemn eRAIFIN mode in
line (17), the second utilization 5 side heat )
whithC i gREt (hdrte-sidee hesic enchabgan{d) i pwot (1_.1.81%@; 2 tvapor compression
Irst branch pipe (Ila), the first utilization-side .
reflEAbIGX CHARIRT cdrfied. AR) by passabbat tefiigergatstigough the compression
comuni cation line (15, 16) in that order, and air is_ |
metgﬁﬁﬁﬁﬂ (85, P, Bfidebort gieditd eanmuhicatmminsEi7),dhe sedandgtilization-
place i'n the” second utilization-side heat exchanger
sidh it WPhidner O, e sUoRE brtheB GipedL 1b), hectire dnalspie (11a), the first
resul ofn refri‘gerant evaporation taking place in the
utifyldiSh-sje he? Bhchaeck (48, 19 2indeke fan gas sidé Soniubadtionlline (13, 16)
?actiler_ 0 per orm% refrigerant expansion stroke during
in J{}€ oldelPady A9 fiGRedas hFEAHOST Rfgesam Gondaisition tkingigace in the
carried out 1n the second utilization-side heat
exchanger . § & (48 Whils) & thecytpohand, aiir is cooled as a
Sec?f‘ﬁoﬂ?‘égitéonc%?%i%g %%%Bﬁ{iﬁgn t(hgifi rst utilization-side

respl@?o& Feégl)ég G fafion é%ﬂ %}Q& Bthéfst anliskiohaidesivaat exchanger (45,

ansi on econpression is positioned

Sli).itf%'eo}ﬁart Pﬁg&?&ﬁ{]q R ddrAft dxphndhit SrbleA Buite en e from when a

st utilization-side heat exchanger

ret%’é?fggﬁ%c)qqugs{&ﬁsg SrbEd {5 QEtEE bt in R0l iiilghtiohaideOkkat exchanger

recovery operation node, refrigerant

iti,ng the. T i i - <l tﬁ&‘fﬁﬁ . tion-side heat
AR Bt S ks i e

t.h f t ' il - L s d .
5, A S0 s i
(1 . At the t] ' . . af ; 2d the fi
® &Jggﬁi)g[}?(ﬁ,hehep g%?s%% a;gﬁhtéﬁgmg{adgo%ﬂﬁ?ﬁhi zat : glrll?si de ¢ furst

. L he first tilization-sid
utgaoncy Ge RAp et BB D0% el % A ful 1 quid state

by the %%%gﬁ?&l ﬂ;ﬁ%?ﬂﬂﬂé%ﬂ@ gg& })FrcéﬁtgheaﬁygaoweWeraﬁon mode,

SV8) ; er-words, "liquid refrigerant
reffegiintopfih B AT BUE Bl S RIngEr (G Domp by the second
brgh iR (DA B dLony ROk, iy WA Rhidt bk exctibger (45, 31
by ey FTa ORI BUE PERGUCRE T o P 1) S| B PR cxpansion

mgcg.gxgjsﬁ"@?;?ﬁiéeg\&g%ngl@ec&m%ﬁaﬁ-gﬁleiHeﬁt Sasik@d (41) and the first

! : invention provides a
utlrli%fattléngsel{lea Iegtnexaclplgx?ée?t(ug, g‘f)cgr 118 9n LORAD fiquid state by the liquid seal_

mechanism (37), (39, SV7), (40, SV8), (99), (21). In other words, liquid reﬁigerant never

flows towards the main flow pipe (11) and the liquid pipe (10) from the second branch pipe
(11b) more than necessary. Asa result, the rate of flow of the refrigerant beipg supplied
to the first utilization-side heat exchanger (45, 51) is secured at satisfactory level, and the
first utilization-side heat exchanger (45, 51) demonstrates its desired capability.

A second invention provides a refrigeration apparatus according to the
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7 Septenber 2006 7 refrigeration apparatus of the
first invention which is characterized in that the
liquid seal nechanismis formed by a backfl gv
prevention nechani sm (37), (39, SV7) which i's eptember 2006
provided either in the main’flow pipe (11) or the
reﬂiéﬁ?éﬂo?; %&Hﬁltﬁs@ﬁ fhefirsfinventiohewhich 49 dhargeteripedt innthatugeyliquid seal
%Ejrgi{rliso SO éhat]alih‘;&;@nflowbztfdrefrigerant into the o
me{ﬁhe secp#c}mberaa%%h p? pe Zvl rbe;J [ ;ﬂp?g\k;g?{?farg.e@lqﬁq?ﬁg whieh 18
pro?ﬁfé@ Bt i A Bl 8 D (R e exiending
. ki brahiZiatd hi 11) and
°°néfz?‘%‘%§§§?fﬁgfb#ﬁ%&£‘9?ﬁ?’?ﬁfgﬂ o o anch pige
. . ' f ' dnfodlar ds th
the ﬁg};ﬁﬁw&@ b ool B B e N S byt he
bacl ev [ 37 j i
g BT AR S0 R e e, g b
irst utiJdiz - & i ioalsi
ey ppratcy I%Bfﬁ TelgFont Jfin SRR Bt b o e
wi t hin [ apts ¢l [dnté i
ot e A el rdfic Fpe (PRASDA, E}s prpbdnnécpfrom foving towards
. i on- e f; i anism
e (74 o A Sl B UG RARE 69 the BAAGY prevention mech
GHhiR ‘,é'pgag Swcdad 5t LASER LONRRDRTRLIPASRE RiHiraftHe TrbiRilization-side

b chi s A, apparatus of° the second invention
el ST 4B 4 B S, TSR e o o
reﬁ?%];‘s%'lg g\./%g}?& E{;‘ x?ﬁ'igae?%xg ﬁﬁg g %s%g%béli%?, @E&gz\gﬁﬂqxggligl}a?%s?ﬂe for the first
S BT i i,

L RSB S s
apl?fagﬁ ?%gle)ﬁlemc%wvgétz i Y&@cphig icI a %tg\;v é.fﬁftg?frjtlhgg{egﬂ%’&urce-s:de unit
O L
correfabe i ' e 163 B RpCdp A pemis
g A A
oSSR P 8 S 1.
b B o3BT BB, g v

ipe (1
sideF:J cgrmn(un}c)ation lines (11A, 11B); and a second outflow pipe (10d) which permits the

outflow of refrigerant to the heat source-side heat exchanger (4).

If, during the 100 percent heat recovery operation mode, the temperature of
outside air falls and, as a result, the pressure within the receiver (14) is lowered, refrigerant.
exiting the second utilization-side heat exchanger (41) and then flowing through the second
branch pipe (11b) intends to flow into the receiver (14) by way of the main flow pipe (11)

and the second inflow pipe (10¢) in the absence of the backflow prevention mechanism
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and the second inflow pipe (10c) in the absence of the
backfl ow preventi on mechanism 8 7 Septenber 2006
(37). In the third invention, however, the b flow
prevention mechani sm (37) isg provided, therzgﬁ%ember 2006
preventing the refrigerant fromflowng into the
(37¢celw dhe (thi4d . invéxtonr dionghsr, thécackflewopreléntionoinechaism (37) is
refrigerant flow ng through the first utilization-side
pioehled e tlodrefoge rprévemting 1the nesfiggeratc ioas flowveingf imo ethe . redeiver (14).
A fourth invention provides a refrigeration apparatus
Asesdinglynthd mté o€ floef of grrefigetant Fheingtthidugh thd Erdt hitilidation-side
invention which is characterized in that the backfl ow
hdat exchabs 145,51% hevdr batdnsd)inhgfigienyi ded in the second
i nflow pipe (10c). In the fourth. invention, even when,
dur i ng félieh ihOhtRAY [F6vide S EQERULAPpaRREY AicbRling WRHE refrigeration
the tenperature of outside air falls and, as a result,
appBRtiR’ &5 el Rird inbédlionRhicB G ich&ractediBed #f that Thé PUEHRAV prevention
he pressure in the main flow pipe (11) never drops »

mEGRALALGYIR J2e6lEd Rhe sQ6RA N pREIpa)Sm (37) is
positioned in the second inflow pipe (10c). Therefore,

I'i quitd thecfohktl ShedRtioR éveh Wheh Aur@GRO H00 hirtbrit HehtGBeVefsFoperation
heat exchanger (41) never flows I'n the “direction of

mbdie ﬁfﬁe&g&{a@%ﬁc RifRGtsideldir 118 ARG Wi s, the g}&kﬂ% I‘ﬁ%hfi élge receiver

refriger ows towards the first bran pi pe

(1%% l%@@reﬁ,i the tprétishiel 1A {d ARISASG pgt{:ég(g l)(aii AE5Hs Hefaise e backflow

rom’” 15 the second branch 11b) w't hout

praion kit (Y7o RSBV LB SRl hAGH BRPTING.  fhercore
i REr=RRERA culUihe SRoBE i Rulei oL Srcrilly (M RKy s in he
SileBaFor (8 VR IR PRETIR o RGP 2t bt AOLANC R TR towards
e BES SrAth B O A R PROL AR RA PRoHngd 145, 310 and from
AR PP PRGN, cont. heat recovery

Che. ZoRRR HBRpn PAlRl s AR il AR Mol R L e reigeration
spigfihs o o iRl Holeptfe YRDLS A6 Rt FLBMERRfiy provention

S TSP 5 S S DSBS e o pth
theg%ggs'g?% ﬁ{; I‘%ﬁg@’%ﬁﬁ’ ??ﬁlgtd?lethﬁ Yabk G, Pdvebilibe Wdechdii' (37) exceeds a
predetermined pressure level.

In the fifth invention, the backflow of refrigerant is prevented by the relief valve
37 during the 100 percent heat recovery operation mode, so that liquid refrigerant leaving
the second utilization-side heat exchanger (41) flows into the first utilization-side heat
exchanger (45, 51). Since the relief valve (37) permits refrigerant to flow therethrough
only when the 'pressure of refrigerant exceeds a preset value, this make it possible to

prevent the refrigerant circuit from operating unstably.

A sixth invention provides a refrigeration apparatus according to the refrigeration”
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A sixth invention provides a refri geration apparat us
according to the refrigeration” 9 7 September 2006
apparatus of the third invention which is
characterized in that the segond inflow pi pe’ CRR§Mbpg2006
provided with a check valve (7) which permts only

appacatiyf the ehirdinveetion whichnis charsceridedrig thatdhe sdvend inflow pipe (10c)
I'i qui d-si de comruni cation lines (11A, 11B) towards the

is' proidedr with4d .che@ dalvea7) t Wkich astinliteviordy estgrway flow of refrigerant
nechani sm (39, SV7) is provided with a backflow 5

triNVeBi Thd R RhePliE d (SR cotthGlicativin’ atBsq@ $AD 1 UB) povesdsitie receiver (14),
present in a refrigerant circuit into the second

d“iﬁa@%@'b@@kﬁ&@cﬁre\%ﬁubﬁ%eiﬂﬁﬁxsﬁﬁm Swiy & provide&d with a backflow
placed in the closed state, and an opening/cl osing

(pRe’ 83 %hxélpﬁ&bﬂﬂceé“ﬁ%@@hﬂg febiént g kéfrig¥tant circuit into the
pfg?%%@#t%e glﬁpe (39). In the sixth I|)nvent| on, \%hen t he

seebid iR vﬁ g%t% (10c)'S 18t {he\Chbck $a198 ‘i‘?eﬁ pladeldnigl thé1elosdd State, and an

per cent Fecovery operation no a high pressure

opeRi &Vﬁoﬁﬁ Laige E)?VZ) fz‘ai‘ 5 %Hxﬁg it cldding M 1RERAGH préVeitibiBipe (39).

Sec vi a the backfl ow préevention

pi pe n]g ﬂ{im@&n ( %8,%;{ kite oﬁePﬁmg?i%@éiKg VA ?S’("_I') is preﬁélﬁdunng the

seco ow pI pe I n the closed

rgent E«%ﬁﬁ%&(tenaf {){{h ﬁﬂ)‘ﬂef qumg%ﬁ ??éé@l!u‘enig e relifgerant circuit is

e| ver I qul d-s ommruni cati on

in oﬁ‘n?c%d(l%%%i %%%)Bd iRl %ﬁ%:@og?ﬁﬂrﬁf BcRilo® Ewéfélsnﬁg ipe (39) and, as

urin ercent ecovery ope ation

i Gt L BERALAL %19? ﬁ) cﬂ*{hé 'séic%nﬁhﬁﬂ&? é;‘xﬁe aé"’edriﬁstﬁé kclosed state.

e pr essure w recelv

The% Ats gﬁ%ﬂ%ﬂ) rt]'%gel oﬁﬁ{%giv&t {1'4? ﬁ% ﬂﬁ@ ‘l@'uﬁ?sxﬁ@ @dmmunication

exc oW Nng oug second
hrg:s "ﬁlﬁb ﬂ]ﬁq? %iéojc?%d 2 e\:/\f/g%o é‘@eerf( \?%}x tc%ﬁn b HE (?/Oeé\eg&&ﬂ heat recovery

%?@@ﬁ‘jéeh Ptélé: e e%{e b 51?!%1 d 48 r'ﬁlgffgﬁ%?ﬂg I%% a rg%fﬁth ﬂﬁ%ﬁéssure within the
re%ﬁew hs, ch'g E%g :e!?ftﬁ)l ﬂ.gengézgncz &E[ﬁ‘é&ﬁﬁﬂ-suéev lé?at g)é%ho néer (41) and
th?ré fIUf f'ig:: %?«5“&1{1 Eé’g ps’g?og}%ﬁtgglg%cg % ?%ﬁ v@f1 AYhAGStodhe receiver (14) by

[ef ki ger a%_l' 0K QypB%r a{IEZt géthehg {;(XtF)J&ahﬂVﬁﬁt HRP iflizGlon-side heat

W% 0éhar deter i 28d Ow prevention pipe

o 1 A, 1 e o

ﬁr&%dlsz%@? -Q@E %F& P?Qng 4‘5%1)?}%\%?&8}11%9 e C eck vaI ve
of 11 u%t%%g ddﬁla@’-’];?ltléﬂ E glgc}e er%hgﬁ e?pp expela[cggrdmg to the

intr sure re I'geran
reg-xge{patxlorr}eap%o esis&lg itk (i:mghgpwh:ch is characterized in that the backflow

prevention pipe (39) is configured such that high-pressure refrigerant is allowed to enter

)

‘H

the second inflow pipe (10c) from a discharge pipe (8) of the compression mechanisms
(2D, 2E).

In the seventh invention, the check valve of the second inflow pipe (10c) is closed
by introduction of high-pressure refrigerant (expelled from the compression mechanism

(2D, 2E)) into the second inflow pipe (10¢). Therefore, even when, during the 100
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(2D, 2E)) into the second inflow pipe (10c).
Therefore, even when, during the 100 10 7 Septerrber

2006 percent heat recovery operation node, th
tenperature of outside air fahls and, -as a rgﬁgpltember2006

the pressure within the receiver (14) dr ops,

petczht hegtirecuivesxoperatipn inede ehotethpetdthre zedftdutsides aiel €allshandl as a result,
exchanger (41) and then flow ng through the second

thd presaire prifitin (the beceivet (14) dropspvefriperant ebiting ¢he sseond atilization-side
(14) by way of the main flow pipe (11), but it flows

hehosrhaisgel I(41)f dndsthe: flotvid tedughrthe isetdnl dénchXsipe (1) will not flow
(45, 51) without fail. An eighth invention provides a

tow s itgreativan(1ap B valy st the BRKATIOY i ?e {119, but it ﬂows towards the first
refrigeration apparatus of the first invention which

uuzllﬁatiﬂ?laélé@h&”t eXEdng mbaSI)Wiﬁmﬁﬁﬁll source- side unit

is provided with a receiver (14) for storing

ref risggeraphth imRhtidd CproPfies Ve refrigoratidd éfiiﬁﬁfhﬁfst%érﬁin to th
t he Ilque?%ﬁplpe (10) ]t)hrough %flé%rgt inflow pip © g fo e

reﬁi%@zﬁilo%bﬁé}aﬂﬁ Bﬂﬂesﬁﬂsf‘ﬁwéi%dnr\irh@%@fzhd'r&ftéﬁ&ﬁ iR rtﬁat tHePRBat source-

heat 'sour ce-si de heat exchanger first

side\ntt! @W) vided Qth Mc&@elpﬁﬁ)"f&sst&ﬂ% éér%ﬂ{l Bt the receiver (14)

refrlgeran to the |iquid-side comumi cat I nes

A AR 2 R s o
pi pe ?éﬁ%fa\%ﬁq ﬁger %&a}éoﬁé@ d ow o ?4 ) ?gtefﬁﬂéﬁt%‘ﬂw pipe
db&:onﬁl P&? Btgvﬁﬁéj %ﬁgPﬁeﬁﬁgﬂ%‘e@qﬁémﬁ%Mé ,ﬁ]ﬂ c{l lines (114,

A, L 00 S g B 80 82 o e i

sulF l&lﬁm&&li(g}élr)ﬁ ?rie‘ﬁ@v{]gﬁ& Hﬁ?}%ﬁ é\}gcoﬁ& Shflow diﬂ?ét) H&lﬁ@h permits the

I qul ni $m 'S provi

outﬁb@hopfe?ﬁ to"thé REMCIRL-sidl Réat (eﬁgﬁafrfg?{] {48, Pﬁ? CLddBnd inflow

I gh pres re In a refrigerant circul

p1p5 8§ ﬁ:lrl‘ﬁ'aeé éf’ill} aaﬂagcl'i1 F]dﬂgégﬂxﬁﬁ' &gyvﬁ eV u’f: R O%QEﬁ'lgerant

I nNg an osing t essure t1on

n‘a\n:'hﬂ cﬁl? ﬂﬁ 4921u1d sﬂiet &%ﬂu@t@gﬁﬁn 1%@3 n1 lﬁrﬁ)@va}c%ethe Ifc')cgiver (14),

ope osrng val ve duri ng

Sl SEEHSI, PAE S5 O ) SR rcion
plp% E@'%F@h&é@vglﬁg h%h ﬁﬁs@feq.ﬁ a%ﬁggié%‘l? gir{ilfr.]l{ dé&%gg&%r ?f4), and an
ope&.é:@%lgﬁﬁé secgsg@? f(%lhcgkﬁm . (at%)ﬁ?g @E%? sﬁﬁ% ¥foduction pipe

“ ftate Ther eby, refrigerant flowtravellngto the
eceiver (14) fromthe |iquid-side conmunication |lines

(114, thd %}ghltlf‘ 1rRJe8ff$<1f Qvhen the opening/closing valve (SV8) is opened durjng

the 100 percent heat recovery operation mode, a high pressure in the refrigerant circuit is

introduced into the receiver (14) via the high-pressure introduction pipe (40) and, as a
result, the pressure in the receiver (14) becomes high, thereby placing the check valve (7)
of the second inflow pipe (10c) in the closed state. Thereby, refrigerant flow traveling to
the receiver (14) from the liquid-side communication lines (11A, 11B) is blocked.

Therefore, even when, during the 100 percent heat recovery operation mode, the
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Therefore, even when, during the 100 percent heat
recovery operation node, the 11 7 Septenber 2006
tenperature of outside air falls, refrigerant exiting
the second utilization-side jipat exchanger {#epteipeer 2006
then flow ng through the second branch pipe (lib) wll
tempdrafukovofi ottsidet hie fallseirefeigeramt) )exityngrdlye cecdrde utiization-side heat
flow pipe (11), but it flows towards the first
extlianger 6fl) and shetefldwing throaphatigesecordd bramth pipe (11b) will not flow into
Consequently, the rate of flow of the refrigerant 5
thd revaiveg (1) Gyoway f fthermhinuflowi pipei (11),sbuteithlews towards the first
exchanger (45, 51) will not becone insufficient. A .
utilizAton-dide/ BéHt eREhanpaV{48£51)a  Cohséquendy,ithe raap phflatwist the refrigeran
according to the refrigeration apparatus of the
floSis thrduBM eilel BRst WhMiIgAtibS-sid8ahedtt exdhafgeri (M5, NSX) Wi not become
hi gh- pressure introduction pipe (40) 1s configured
insSEfdiedthat hi gh-pressure refrigerant is allowed to
enter 10 the receiver (14) from a discharge pipe (8)
of t Reniaf RN ERTINProvRIEs 8 RfHBaRbh agparatub BeddddinBitd the refrigeration
i nvention, the check valve of the second inflow pipe
apéa]‘@cﬁ;l &S tiid Qpgh Dver it QMU ii® thafactiridBd Phe #f T @e high-pressure
efrigerant (expelled fromthe conpression nmechani sm

mﬂ\ﬁh%gﬁhoxﬁ L (4) i% gB%gir@@ Shotethaf High-prddifresefiRrait i€ Rllowed to enter

ing 't percent heat ‘recovery ~ operation

theFfQ verl(16) ﬁ'&mec{@éhﬁfg}% Hfé‘ﬁe @y BFﬂﬂ%OﬁlﬂI@{Sﬂ)’nl lﬁﬁchanismd(gD, 2E).

efrigerant exiting second 15 utilization-si

heat 1euehans Eﬂveﬁﬁ&ﬂ, (tﬁé‘ﬁ)e;cﬁ %\jllvlvlte :o?‘fﬁé‘&c&ﬂf iRl pipe (wr% is closed by

second branch pipe not flow towards t

inufotaeﬁag?mgf ﬂi#g)ﬁéér}»ggﬁét@%e erdnl FexPRIIED HoRyMHR! d&fﬁg&és%?on fdhanism (2D,

Irst dtilization-si de heat

m@;&%ﬁbﬁg@g%o&‘é‘é (ADL) THeldtHd! eded Wherfd cﬁﬁﬂg Bhd W@Pgﬂct&ﬁeheat recovery

s a refri‘geration apparatus accordi ng

opdritidy] IBSARL R0 telngIQ%[xtﬁ%U&f 8 tgﬁéeaﬁi falk, Eéﬁ‘ig&tahp "éxi‘%ﬂ'g‘: the second

I's characteri ze at t heat source-Side uni

uﬁlﬁz’éﬁ%){vs% Hedit B{chﬁgé? g4wah& tl?enfifd‘s?i'&fg fhrolidti ihel sRE okt BahéWpipe (11b)

gerant, that®the’recelve ) Is connected to

wi][ gﬁ% ;]BWOWS%C e dBhv rﬁ@’}"?#ﬂ wa (§f ﬂl@tx?éiﬁfﬂcﬂﬁ\’gﬁ;eoﬁl , but it flows

which permts the i‘nflow o refrigerant fro
o B S A aip e Gty
Aok oA AR LR e rtigrcin
onkfd Y DY SRS A28 b e RS2t e it 010
M 0 O A QA O A 0ot o
thesl?&tﬁ@dpiizé]f(h@’vthrough: a first inflow pipe (10a) which permits the inflow of

refrigerant from the heat source-side heat exchanger (4); a first outflow pipe (10b) which

permits the outflow of refrigerant to the liquid-side communication lines (11A, 11B); a
second inflow pipe (10¢) which permits the inflow of refrigerant from the liquid-side
communication lines (11A, 11B); and a second outflow pipe (10d) which permits the
outflow of refrigerant to the heat source-side heat exchanger (4), that the second inflow

pipe is provided with a check valve which permits only one-way flow of refrigerant
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pipe is provided with a check valve which permts only
one-way flow of refrigerant 12 7 Septenber 2006

traveling fromthe |iquid-side comrunication_|ines

(11A, 11B) towards the recei i&r (14), and th&eptemaber 2006
liquid seal nechanism (90) is®*fornmed by a heating

tra‘J?fff‘Pﬁp FrohPthe liqtfid- Qﬁ@tcbﬁﬁndrﬁk%tzoﬁ 98t (BIA,(11B)- towhrds rlﬁe recelver (14),
t ent (14)

h I nventi on, when the receiver I S heated
anfl Meat 16&1i0RE sBR 'IP&Eam?rn(@@) is fotnled®h J‘E‘eaﬁg? o d @ﬂ)ffsﬁheatmg the
recovery operation, the pressure th|n he recei ver

re%]}‘@r hecomes hi gher and, as a result, the check valve
é% the second inflow pipe (10c) is placed in the

cl osqq fd frfph ﬁ?rpywht{nt &fé'rg@élu' d(ltl# gé"ﬁé&@d’ 5 'tﬂkgpéeg]r{lg member

the receiver conmmuni cat |

(9%&}?@5&%%0%&&& héat Q%c%ﬁe ; preHlFJn Ig’ﬁer KR M?Ffi&a receiver (14)

ercen ecoveéry
kel BB B B 5 P IR S e 000

piarid by ¥ f"tn"'*?%*1 ! onBtkebh Bttt IRy vvi?fg?gﬂsgb‘rea‘ﬂg r‘lege’ Ve (14) from
thél?fie‘g{fa B corBmidhBE add (a4 “i&iﬁﬁl'&@&'ﬁ(  SEEftRe. <Vn when, during
"hero?@@n FRISEH Heat roone Epéting (Hipdky, e eI buside si
refFEGORT Fitind, 8 et %“v%%v%ﬁ%dgﬁ?ai?%%%@&%%s? épmng through
the it PRI T TSRy g aRRiRen i Rby b i ghe tnain flow
pisg5 Uy AR it BORF (é"‘)&é‘ifs i e Hﬁi* britniige, heh” eRigher (a5, 51)
CopfrpRiG b %F%ﬁ?z P ekl oENGE Broidh B dReiciiBacon-side
hea?ﬁgg#aﬁsﬁftaﬁ@cw%%g o ippuhdEntng” {he sbcond
Cer 1 e e mpkpion ovdS %Ze%ge%ﬁgﬁ Campanus Botdiiing to the
reféé%gﬁ%{ Nerbeusof B ERhEveRtn whichanshracieas i Gagthe liquid sea
e SN CLR 1f RO BB AR HGRE0RGRA42 I HEChia ROV Kt faganain flow pips
(115 sidn s posingdpegt DSttty vestr Boihe B febithgipsyta) and
the sfepc Hranah kg '(ﬁﬂ)ﬁ hE i Of e 43a0n ABROER Chbi S rptbranch pipe
(lll;ign\l(\li fesregglg p1pe(f1 Bn the refrigerant circuit is

In the eleventh invention, in the refrigeration cycle during the 100 percent heat
recovery operation mode, refrigerant exiting the second utilization-side heat exchanger
(41) flows through the second branch pipe (11b), but it is prevented from flowing towards
the main flow pipe (11) and the liquid pipe (10) by the uprising part (21), in other words,
the refrigerant flows towards the first utilization-side heat exchanger (45, 51) from the first
branch pipe (11a). Consequently, the flow of refrigerant within the refrigerant circuit is

stabilized, thereby making it possible for the first utilization-side heat exchanger (45, 51)_
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stabilized, thereby making it possible for the first
utilization-side heat exchanger (45, 51). 13 7 .
Sept enber 2006 to denonstrate its desired capability.
A twel fth invention provides,.a refrigeratiorf appienRger2006
according to the refri geraﬁ:ﬁn apparatus of the first
to deMGRirh@RNts\Wakiedd dapakiliey. acteri zed in that the heat
source- side heat exchanger (4) is an outdoor heat
exchanggeidiiaPedtioni pedviddsed Qufribepftion bppdratubeadcording to the
first utilization-side heat exchangers (45, 51) is a
refﬁ%rgt[i&{ 34 6f R Firf S Aven®ivh WAEETs dhafactepized ifithagthe heat source-
r

rigeration to the inside of a refrigerator

_ | ger A . -
suig glg@aéﬁ: : gﬂg gli;bﬁiddop Besi@G@Rshget Whidlzidihalied lddoors, that the

exc I's an air conditioning heat

o B 40O 1V LS gy g o
proﬁrgcfgﬁg géﬁc']%gl%{glglﬁ Q§ j.gféa g%éic%%ﬁgf ﬁtrhﬂ@efﬂ?&ecorﬁﬁﬁmé@, At BR@the second

eat source-side heat

uti]?zﬁa%gqub \g:lﬁr eeiéuS E%}:%%;}ée? g)lj I?ti?% nditﬁﬁ&%rheﬁpézgcﬁaﬂﬁétfbf‘ﬁroviding air

condi tioni ng fMeat exchanger
1) .as. the Q . utilization-side heat exchanger
51?\1%3]}1% 19 ad"engﬁ%rSBgcghpart ment's refrigeration is

(5, rc{i ol FeniBh, blrBTRE 106 BERER soaRieairy BpeRlion mode, the
N
indbp, e e s FRAAHE, O B R oRaiohl Hefd BRI L4 the second
i SR et b S MR SIS S Bl BB ion is provided by
ek Rt £ (R PRTHERIR e b exchaer
sl S WSRO PR A DR Sy B by prvenin
mehegtons, £57), Bpey b g blerR Bl 756 28 SERTe pgpper from
e tiogie et axvpared (41 6 el IR srcfe i by g s, 51

in flow pipe (11) and the liquid pipe (10) from
EF&’EFET@ond branch pipe (11b) at flow rates nore than

SR R PR Bk o, .57,
)l | Q- Sii h h 4 LS. .

caa, 5 bl A7) ST B8 so AP EREE BndL ¥ b i GBI e, 52)

bet%v%e reas&aléltr)r?dS ufalfizeatljogye\;’idel }txea{ gx&%ﬁge'rb(lﬁ) 584 ﬁ{eef‘frgpﬁtiltiﬂ%on-side heat

exchanger (45, 51) is bheld in a full liquid state during the 100 percent heat recovery

CO

=

operation mode. In other words, liquid refrigerant is inhibited from flowing towards the
main flow pipe (11) and the liquid pipe (10) from the second branch pipe (11b) at flow
rates more than necessary. As a result, the rate of flow of the refrigerant being supplied
to the first utilization-side heat exchanger (45, 51) is secured at satisfactory levels.
Therefore, even when outside air temperatures are low, it is possible to prevent the

capability to provide refrigeration from degrading during the 100 percent heat recovery
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capability to provide refrigeration from degrading

during the 100 percent heat recovery 14 7 Septenber

2006 operation node. In accordance with the second

i nvention, the backflow prevgntion nechani sn¥ (&ptember 2006

provi ded so that refrigerant I's inhibited fromflow ng
mdgoddre main flow pipe (11) and the liquid pipe

(10) during the 100 percent heat recovery operation

node. [nQ¢erdandd with R fndoihostitidasthe bakkfiow pleve@tvramechanism (37)

flow during the 100 percent heat recovery operation

is 'HP@'\ﬁdedr E@'ilﬁft%f?x eRUETS Whibite Yok %w%h%tdmﬂﬁtmmsﬂow pipe (11)

are | ow, i's p033|b e to prevent the capability to

arfd @¥| H’t?: {)é ¢RIty fHeoTO( ?Sﬂc@ﬂ’t‘ Réht Gedovesy bp@ai®® mode. Such

percen recovery operation node. In accordance

| n hgat
bl g Rt T ! SR oA Bl rcovery

opref‘éii‘?ﬁﬁ%é{d Zgﬁan PRICWhEP otSHdE S APEraRPELArS 16WLIL is possible to

receiver the'rate of flow of the refrigerant

préﬂinlrt {dp%ﬁﬁi id #ﬂggﬁ!;e'frgﬁlg%kﬂﬁnmfrne %Brégf,ﬂ@%ﬁh g(the 10@ %crcent heat

I cient even 1 n

é@ﬁa ereceiver (14) is provided in the
ran CIrCUIt it 1s possible to prevent the

Capatha'c{:%rd ce Witl edﬁmrdqﬁm{/élﬂ@él?g éﬁnwﬁ&ffqedt&ﬂf)%qhﬂ% é)f outside air

even era ure o e alr

oy, BT B ASFR S AT s
regeri\?e%{'e(;\i/t%%ld”?m%o%ﬂ %g;fiq}i 2of *Uhlé . fégr?é’e%é}ﬁ%' fhe! fifst %ﬁﬁﬁﬂ@on—mde heat

such arrangenent

ex?lﬁﬁl%i%gﬁq 515: n{l t@gg?&&ﬁéj ir%uﬁ{m gt S} eef‘ef?ﬁh{,mgélll by tl%’f:ésg Qvhere the

péer recovery operation

LAY U A SR e copsiy
pr(?\ﬁ% r%g&mﬁcng %g]?x d[%#%dllhé, %?én# ﬂq%r aﬁ-@nﬁ%ﬁg o?ﬁ%ﬁ%lgﬁf %ﬂls during the

he fi ut i heat exchanger (45, 51)
IOPPSTCCP %E%’Sn%ﬁ% “c%hg)l%pe (11b). Therefore, it is

Pt afoar el he e ARACH, e SIdibR HhélEntion mechanism (37

egrading w
is %&%&cgeﬁ?g ﬁ]éeg%e%r 13% %{/ﬂé}%}:@' gfo : Lé\sraral) 8§ult gl’ggl%cﬂ %ﬁgen]r&q even when

th%F gxiﬂeeaatetgr% e‘?ﬁ %uglldé) \{ra:’irpf%l.ﬁs\é P.rfmq% ﬂlgng?wpéé}% )lxg%zgef:é]@e{% é)peratlon mode
anfPhs' TR BlePSedshit) withid BE F8eile? (Bh)' 19 tow&eh! 495 BlurdPthat liquid

refrigerant exiting the second utilization-side heat exchanger (41) flows towards the first
branch pipe (11a) and the first utilization-side heat exchanger (45, 51) from the second
branch pipe (11b). Therefore, it is possible to prevent the capability to provide
refrigeration from degrading without fail, even when the temperature of outside air falls
during the 100 percent heat recovery operation mode.

In the case where the backflow prevention mechanism (37) is provided either in
the liquid pipe (10) or in the main flow pipe (11), in order to allow refrigerant to flow from

the heat source-side heat exchanger (4) towards each of the utilization-side heat exchangers
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the heat source-side heat exchanger (4) towards each
of the utilization-side heat exchangers 15 7 Septenber
2006 (41, 45, 51) during other than the 100_per
heat recovery operation nodesgit is necessaﬁ% g Mber 2006
provi de piping that bypasses ?he backf | ow prevention
(41p45) 30) durirgother than theel 0Dquerdeht hdaheeovéry wpertation warde, it is necessary
i's arranged that the backflow prevention nmechani sm
togpw idé i ttiat Beipasses theebasleton prévehtiomniechani¢rh0@Y). In the fourth
is arrangenent elimnates the need for such bypass 5
inRinfioA thWie 10k dfrangatithatabé bstkelonf prevuntivh eezharism (37) is provided
accordance with the fifth i nvention, by the

in in’é’&&bﬁ&%ﬁﬂé\b ipeS(10R).€ THIO eihfint @liminsads Nekred sesuch bypass
only a relief valve as the backflow prevention

ﬁﬁgaﬁ&hﬁdlas éotdplicateld RafigAREOROSSI bl e to prevent
operations from becom ng unsteady when the

t enpgp abioPddice OWiMOQhe akifth| 3hventiOhll iKY thee aB&R-described simple
percent heat recovery operation node. 10 In accordance

co}(ﬁ‘g%lg}aﬁtg}? ﬁfaﬁed ﬁ‘ééeditdn%ra rd1{e8 vaRe Ik e bk B¥ N prePehtidh Rechanism

e opening/closing valve (SV7) are provided

f
3 0 B S A Wy e i e

tert e%?t?;gee?% r}{i@{c{ :Ag Lﬁit{llg it 200 Pérc@ﬁtgﬁaﬁés&%% Spérﬁtléﬂ‘ﬁode

As "a resul't of such arriangenent

even Pg@@d&&iﬁ‘ée %ﬁﬁ@é i ﬁw%i‘m&iﬂtﬁé BiekBbiv ﬁréirén%oﬂ liﬁpmm and the

t he per cent recovery 15 operation node an
| t el 4
oA U A oy i 09
| 5
S‘;‘chr egﬁé ch&gtta‘tviﬁg? ::l(gf g)rf ?ﬁ? §p4 (105)1)is lefosed by making

utlﬁ Bl bt ﬁ%lr}tﬁ}esg{ﬁvind err@ bt {r%ﬁig, OAS tahx%sﬁli 'b?tsuch aréangement

I'zat i € hea IS prevente

evérf %&H ﬁet% atgil-n?gratdrg (ﬁc&% g@?bﬁ:g tf%l g\hﬁrgéfﬂ&e‘fﬁ@tﬂhcent heat recovery

I nven IS arrange essure

op%rg,b{)ﬁ g%d@ Bha, %Qerleé ¢ tﬂO‘J ]IS}@E ngﬁé ?E’@B‘w@f@d the rate of

rs’intro ée secon | ow prp

ﬂo(vlgf e{%?ﬁ%&ﬁﬁ 1B%§fﬂr9t%tﬁfz%ﬁ§1?-gfdﬁ et ?ﬁhﬁaﬁ an@g\’ngl) is secured at

ressure

oIS R AT S G o s
Bl A Bl éveﬂ‘sﬁéﬁ&ﬁ?ﬁ #ﬁé‘%gi?%r e of
out sy fe, Al a3l mdMe' ngveﬁlgx n?\%nﬁc%) Re CEH afhat h’%% pressure

recovery operat on nod , as a esu pressu
R MR e A

sec%ﬁé inflow pipe (10¢) from the backflow prevention pipe (39). And, since the loss of

pressure of the refrigerant immediately after being expelled from the compression
mechanism (2D, 2E) is small, this ensures that the check valve of the second inflow pipe
(10c) is closed. Accordingly, even when the temperature of outside air falls during the
100 percent heat recovery operation mode and, as a result, the pressure within the receiver
(14) is lowered, the capability to provide refrigeration of the first utilization-side heat

exchanger (45, 51) is more assuredly prevented from degrading.
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exchanger (45, 51) is nore assuredly prevented from
degrading. 16 7 Septenber 2006 In accordance with the

ei ghth invention, the high-pressure introduction pipe

(40) connected to the recei, §er (14) and t he September 2006
openi ng/ cl osing valve (SV8) dre provided as the

|'i qui aéRPdan@e GAiaN e BigA inveX8bn, tﬁa«m% szahﬁtﬁ)dhztlon pipe (40)

of the second inflow prpe (10c) is sed by makin

contlecled 8 the te@fivd @) BhE ke bﬁedlﬁg/élhﬁné RfalVed@V8)t are prov1ded as the
circuit and, as a result of such arrangenent, even .

hqmti%ealtrﬁscﬂaﬁﬁﬁﬁw @) of THéJEIsfécﬁ SaRie'(7) 8Hh§ sewﬂdrmﬂmeplpe (10c) is

100 percent heaf recovery operati on" node and

clo &FH}( éﬁﬁéﬁuﬂﬁﬁﬁﬁr A:n Ri‘ég?ﬂrg‘?n HRCRIRYSY al{t]czh)cuitsanﬁ as a result of

owere e rate o the refrigerant in

such! dritin gxhh}tlﬂ, ol q?leclttgf )t/é?:l?@e% etﬁ?éc §ill %5&]1? ﬁé}mé the 100 percent

secur satl sfa ererore

heagtq&racw g{ ertaﬁo rrﬂ cf efs'4 953[1ﬂt ?‘%Spﬁgsﬂé DGera e recexa/er (14) is

n SI éxchanger i's prevent

oGP} R S&fgtpg ToBSSAPIER 4 M IGoheat xchangr 4,
sS shi g g?%atﬁsﬁér AR ottt HIREBERIA)Y Zéef%la’?e&?ﬁgmﬁ‘m of
the fR8 2R B 838 @é@ﬁ?‘gﬁ%@gﬁj@y S pRSatiEd ho Fﬁ@?ﬁ%@‘%

?fzbefnfﬁﬁfﬁgm‘ﬁﬁ#lf IO S -
oA b e o0
ol S A GRS SRS I e o
refjgsft ity ?@iﬁj '%F%@*'aﬂ? Sy ﬁiﬂ}en%%‘gsw fﬁ%%b&f'ﬁg’n@é” 28) s
smalf, ESESHE%B gy e Vel b Toe s @RAcgolE pie] foe) g closed.
Acdgf e Bl vl ?ﬂ%ﬁmp%e%?%%%ﬁgﬁ &m"tféﬁ-‘p Aptif, e LU percent beat
f“°§§§fél?ﬁ?%t§5'{mf8§ i, Eépabfily o9 Brovity B Fon s, BRE fipafon-side
heal Ehpige? 148" ?!i ieSRirengedE pvenieg éﬁﬁ?féﬁfﬁa he D 'S

o8 pisprdines e (38 st ietifon, S35 heraeee irtyBY hesipg magmaber (90)
for febfipe S trepiYon 10 Bivide S i SE0 elgtisty sipesttf of such
arrafR e pyen Wae nrf)ﬁﬁea’@taﬁ@rg B R ar 4l Soring i Qi Bhrepe heat

recotvgry operann modéJ ItlFlJe ra(t 1) flow 0? H)c reI'negréI('jasnt ugJ Wf% tﬂrst utilization-side heat

exchanger (45, 51) is secured at satisfactory levels by increasing the pressure within the
receiver (14) by heating it. Therefore, the capability to provide refrigeration of the first
utilization-side heat exchanger (45, 51) is prevented from degrading.

In accordance with the eleventh invention, it is arranged that the uprising part (21)
is provided, as a liquid seal mechanism, in the main flow pipe (11) which extends upwards

from the first and second branch pipes (11a) and (11b) at a junction of the main flow pipe
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fromthe first and second branch pipes (11a) and (11b)
at a junction of the main flow pipe 17 Septerrber

2006 (11), the first branch pipe (lla), and t
second branch pipe (Ilb). a result of SquSeptemberZOOG

arrangenent, even when the tgn'perature of outside air

(11)f @hé ﬁrs@l %Edﬂ&ﬂ Ji Qe(ma Arthe Bécond Aranchesipy €13h)0 P Aisad tesult of such
ficult for refrigerant to flow toward

arrah éiné'iﬁ' E‘véh' WherP iReterdpbature v cubkedd hidlfhits Biideg (hk0)00 percent heat

Aécordingly, the raté of flow of the refrigerant in
recdvefy bpdratiorPmisle, §§‘Hifﬁ&ﬂ§f(ﬂ% Ean?)f& 3RO Wakd! the Main flow pipe

I's "'secured at satisfactory |eve and the capability

(1) £hdPhe Vi gﬂﬁi g@é f(%%f %Idc&faupg‘ly,ttﬂ@ raftb b?tﬂow bt ihé%&frigera%t dethe first

eat ex I's prevented from degradi ng.

utlh%zﬁfﬁgé HaR S cifdriePr {)u 7 3] )\é\gls&d?ed ?t"%%fagur | {ory F4R1 &\ﬁ?ﬂae capability

enperat ure air ng the 1

t0 pp&;lﬁg P%ﬁlggﬁhoﬁ I%?QH@ B’ﬁstq{?ﬁirzgﬁtgpﬁg Et &xthiier 145 nﬁlr?oirs prevented

provi e alr con ItIO I ng

hanger (41) as the second utilization-side
ﬁoxﬂﬁ%ra hanger (41) while, sinultaneously,

r ef :[?] gc? ?‘iﬁag‘f’{; il P A4 1k %vcﬁgé{% Q64 Qe Phd %ﬁ@&%é!‘fg f outside air

reeze storage exchanger

T e T
proxfuﬁeecf1 g%glgeoﬁ(r ctondﬁlo}unlg\gfleap Qud aL%c (se re?ttrxce Qéc%ﬁ?%tﬁﬂ?ﬁon—mde heat

vi de s I gerati

exc%%@gn@guﬁ% eo%%ﬁ re?x@geéggsﬁ{:: xgﬁﬁ'cﬁ%rr -%ﬁ‘]}&qgir%ﬁf'gprowded
by @ﬁbefr ﬁ% agslf&fq%ea@%%r g%c;f}%nge nf Igolﬁ L%tgeu rf{éktrzﬁ{lhzauon-mde heat
b ) i A A ) B

Lefalger i Sniit e ERLAPIRLE" e HONERR, rltgeration s
prev&atsal iﬁ!%@?(? .ant circuit diagramshow ng a first

8ration node of operation in the first
Bmﬁﬁﬁﬁh@“ﬁﬁkﬂlﬁiﬁ peci

BRM [lier chart showi ng a
HERY the first

c oob{ﬁﬂﬁ% esf arl I1' rggrtantocrllrcul lag%m 9 grre geratlon a}agaeratﬁxg agéordmg toa

first embodiment of the present invention;

(L

Figure 2 is a refrigerant circuit diagram showing a cooling mode of operation in

the first embodiment;

Figure 3 is a refrigerant circuit diagram showing a refrigeration mode of operation
in the first embodiment;

Figure 4 is a refrigerant circuit diagram showing a first cooling/refrigeration mode
of operation in the first embodiment;

Figure 5 is a Mollier chart showing a behavior of refrigerant during the first
cooling/refrigeration mode of operation in the first embodiment;

Figure 6 is a refrigerant circuit diagram showing a second cooling/refrigeration
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Figure 6 is a refrigerant circuit diagr7amshowing a
sfecond cooling/refrigeration 18 7 Septenber 2006 node
of operation in the first enbodinent; Figure ./ is
refrigerant circuit di agram1§hovvi ng a heati QS%P&%'@%BF 2006
operation in the first enbodinment; Figure 8 is a
modeSfiopefiiaflin fiel frdi émBbdimenyn showi ng a first
eating/refrigeration node 5 of operation in the
fi r $aBogi JTRAi germtiFcRit Pidgram shoiiig ehaatingcinodeiof operation 1n
di agram show ng a second heating/refrigeration node

' in the first enbodi nent; Figure 10 i
the ﬁ/{ﬂ PBSB%&F g is a

I er ar't showi ng a behavior of refrigerant during

t he Pﬁﬁ}g{gqg %EO defiot EREH diggraln Gowibgle fieét hepdgiteiidgeration mode

t he Iment; 10 Figure 11 is a refrigerant

o gl n A ABARBORERY 2 711 ¢ Tont n)rer ] gerat o
5 L SRR B RO sk pagheicrtion
o35 PhRAR g ] bR Tert L gure 15 s o |
o SRR RTINSy Bt Gl o seond
oA P GRAMAB TR ReR LBigter 10 L1
opstiTenit f FHeMehi TRU8 e iy Tt stingepisorain
ol AR S bR, 00 10,8 el 0RO
'S Filsbr 050 ARIREE Shld SANARE ATbENORE Rid}efist Wiring the third

e sec i ment;” Figure

heat%?qfﬁé?rﬁé :ﬁ%@? tg? pfieidn | BARRTLRBGMARLE T %
enhodi nept ;. F X iqer i - .
di a rlg\megﬁdwar{aﬁ'gcgag{é %ﬁré&hé&g}aﬁ ?’tr“ é ?érq‘l &4t 60 bppardtis' hdcording to

aring eration

a second embodiment of the present invention;

Figure 14 is a refrigerant circuit diagram showing a cooling mode of operation in

the second embodiment;

Figure 15 is a refrigerant circuit diagram showing a cooling/refrigeration mode of

operation in the second embodiment;

Figure 16 is a refrigerant circuit diagram showing a refrigeration mode of

operation in the second embodiment;

Figure 17 is a refrigerant circuit diagram showing a heating mode of operation in

the second embodiment;

Figure 18 is a refrigerant circuit diagram showing a first heating/refrigeration

mode of operation in the second embodiment;

Figure 19 is a refrigerant circuit diagram showing a second heating/refrigeration

mode of operation in the second embodiment;
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node of operation in the second enbodi nent; 19 7
Septenber 2006 Figure 20 is a refrigerant circuit

di agram showing a third heating/refrigeration_node of
operation in the second embogiment; Figure 21 Jeptgmber 2006

refrigerant circuit diagramof a refrigeration
apparRgis Xc ko deffigefadit ciRedih diagranhewimnh third thegting/refrigeration
present invention; 5 Figure 22 is a refrigerant

médel fTWpraoA @ ) seEund eitboRirhéritst heating/refrigeration
node of operation in the third enbodi nent; Figure 23

I's ap&ire RS aRdfrighraftiéiteust ALEAM & a RAQIrAt@RAPatadR according to
apparatus according to a fourth enbodi ment of "the

atﬁ&&éﬁ%dﬂb\ﬁ?aﬂhe?»_‘resEﬁtQH{:&xti%ﬁ; is arefrigerant circuit
diagram of a refrigeration apparatus according to 10 .

a i Fi &m0l Medigliant RchE %f‘%?ﬁmi éTx\’)W?ﬁ% QNfirst ihg?{g%h%ﬁ‘igeraﬁon

is arefrigerant circuit diagramof a refrigerat

m@%gﬁ%ﬁﬁoﬁ%&gmﬁﬁ%ﬁe . Xt h enbodi nent of the

rese Inventiton, Figure 26 is a perspective view

. ';g“fg;@gﬁ 23 ?1%% ﬁ%rf‘r}é%tm ‘gﬁ’a‘ﬁ@#f“‘éﬁ‘?@‘%ﬁi@&%ﬂ@%ﬂsr5°°°’di“g to
2 f{"‘gﬁ ‘r"%ﬁé a .°8ﬁ“2%%§?§?*&2‘9“ e ];Tal\/[p]rI)IEo FOR tCARRYI NG OUT

| NVEN: 1. i f )

| ot 24y &Rt Sl RAN SRR F 1bfiePli SR HBbaratus according to

a etnl;@od%;,g,}(\é s o B0 N[.1 OF I NVENTI ON 20 As shown
igure 1, a refrigeration apparatus (1) according to a

for - THEIERT 0 Bgiefon BEaf UaRih o 31 EpeBitop hpbthfd efbrding 1o

for a convenifence sto

a s%(g{egnzlg{xglﬁligg{ %‘19(1,8 ﬁl‘egénstti:?\;eﬂg&}'s howcase r e;; :j g e; S;ic g n,

rage Showcase Tefrigeration,
oo FABERL R OBy S R0 e mochanir
in B 0 iibnepGRsd “20 21 ceze storage whit (iD). and
T T MG R AR -
BEST MODE FOR CARRYING OUT INVENTION

Hereafter, embodiments of the present invention will be described in detail with

reference to the drawings.
EMBODIMENT 1 OF INVENTION

As shown Figure 1, a refrigeration apparatus (1) according to a first embodiment
of the present invention is intended for installation in a convenience store or the like for
providing cold-storage showcase refrigeration, freeze-storage showcase refrigeration, and
space heating/cooling in the shop.

The refrigeration apparatus (1) of the first embodiment includes an outdoor unit
(1A), an indoor unit (1B), a cold storage unit (1C), and a freeze storage vnit (1D), and is
provided with a refrigerant circuit (1E) which performs a vapor compression refrigeration .

cycle. The refrigerant circuit (1E) is provided with a first system-side circuit for cold
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cycle. The refrigerant circuit (1E) is provided with a
first systemside circuit for.cold 20 7 Septenber 2006
storage and freeze storage, and a second systemside
circuit for air conditioningogrhe refri ger aftSentember 2006
(1E) is configured so as to be swi tchabl e between a
storage iand frsezk estarage, aand hee sedond syytetnesidd leircnin dmoair wointitioning.  The
(1B) is configured so that it selectively perforns a
refrpgecant @iroliit (DE) 15 copfipatd ao asbel be ewitehabbabaweemicogling cycle and a
operation node, and is installed, for exanple, in
heatingcgclesel | i ng areas. On the other hand, the cold
storage unit (1C) is disposed in a cold storage
s howCHsxindost win{18)tik eofigurédisd that (telbctively ?@ﬁ'orms a space cooling
showcase. The freeze storage unit (ID) is I sposed I n
opardtionaAedestrd fgee hbainpagRraAdd medd, and insialled, Tof &fample, in shop's
freeze storage showase. In the first embodinent, for

seln@méas. OHOthe DURR hatd)i thé coHIliBtoragd ahit (BCPRLdi§Ised in a cold storage
storage units 10 (1C), and a single freeze storage

showtdse (ahB)codlsahé @i 18 EheSebld GtordlR PdtvcAROT THEIffeeld Abrage unit (1D) is
however, all of themare not shown in the figure. :

dispeddd i £:¥zE sfdrrehbtieie andicools ke afr if tHdRR 28 Btorage showcase. In
inverter conpressor (2A) as a first conpressor, "a

thd Fifst lerfBORAMR! F?TexBRPRY, 89S %d&&%@%m{,%%eﬂ&gm cold storage units
conpressor, and a second noninverter 5 conpressor

(1§)2Candaa SEngl0 i frddz6 QREES A% - (1D) Car® WollAQted R ltmé '0@3 ggor unit (1A):

urther includes a first four-way swtch valve

hoW8¢&ANA bPhem VY ndY¥HoWA M @he/RgdreB) . @ third four-way
switch valve (3C), and an olUtdoor heat exchanger (4)

OUThGORUNIPEat source-side heat exchanger. The
conpressors (2A, 2B, 2C) are, for exanple,

hi ghTRE BaRIdbLwHP (BA SinkiBhés &Pfﬁg%lg B &dsof {2?3;3? 2' 4t compressor,

type. The inverter ‘conpressor a va

a ﬂkﬁﬁblﬁﬁ@é@i‘%mﬁﬁ@eﬁ%@ﬁ%‘éﬁ MBORE c6APRELDrY ahd a"BEEnd noninverter

vari able i n a phased r or In a continuous nmanner

i r : 130], |4 ' f f-

oo S s OISO PTRELiGol i1 bl v
. ¢ ety Whigh | v ‘

ok A AP B SRR T RIS o Sy i

constantly at _ _
vl EEOF 1 Sy s LR ly S 5 R chnger

25 s LN EeMtAer 980 0 g €

con sfﬂiibto Etggﬁg&géo}ﬁp?‘é d s%lg’n ﬁgg ?ﬁg’n ?%](mg%?%lg’ ?%Be%r];s The dome scroll
coxﬁnxgr% égﬁsﬁéi?nﬂl% %%a.l@tg 2 ‘Tﬁn% g'é\)ertefa%nﬁxl%gso? ©RJ fsSobdiible displacement
compressor whose capacity is made variable in a phased manner or in a continuous manner

by inverter controlling an electric motor. Each of the first and second noninverter
compressors (2B) and (2C) is a constant capacity compressor which is driven constantly at
a fixed number of revolutions by a respective electric motor.

The inverter compressor (2A), the first noninverter compressor (2B), and the
second noninverter compressor (2C) together constitute a compression mechanism (2D,
2E) of the refrigeration apparatus (1), and the compression mechanism (2D, 2E) is made

up of a compression mechanism (2D) of a first system and a compression mechanism (2E)
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up of a conpression nechanism (2D) of a first system

and a conpression nmechanism (2E) 7 Septenber 2006 21

of a second system Mre specifically, in regard to .
t he conpressi on nmechanism (2D, 2E), there age':{qmgmberZOOB
di fferent conpression operatl% nodes. In one of the

of ¥BeoRTBYESR! O orQS;% ﬁﬁda??r 9%}01 td 118 cbﬂl fskidh mechanism (2D, 2E),

conpressor (2A oni nverte conpresso

| tl{egee)ar t(I?e Fl}tggd}éés%sc&agrﬁe \A#}Fn&)on t SI Bn 8@%}%&2& compression

R R B )
AEBEPERUER 5P r&%gﬁ;nﬁesz@@?mzﬁi S AR D on e o
S SR, AR TR AD Lol ik b 87 compsion
oSS0 20 B 0, 06 oS O s S o,
e e R AR A 5t o

AR B 5 SO 5o bt B s e s

| %m A i A e i o0

r o e é’%ﬁmgﬁ&pg@ggy\’a% &‘?5%8 Zﬂatéb\it {k}g’ﬁlf'a'fla]r ?pmgpssor (2A) and
thé ?,%ﬁofahi@fnaixrﬁrfc?m%f%%%z?ﬁ arq w@%&?ﬁ%@%ﬁ@é@ pr ¢ ixf system-side

second

i R SRS B 4 e i B2 o
AP o e BT e o
i G178 bt R e BrP stseelaiaelepois o i spoons s sdeiruit.
e eyt 5 RS S o,
PP ek T T oAty i S G, . 5

the outdoor heat .e ger (4) is connected to on

w {“ecﬁfm??? o ar %198 giﬁh “PESYSUEL BRTPIDG &qh\s@a(@pelpwswd the high-
out door i.p Connected to _a |iquid-side_ end

Presure gas rlsﬁ’é’ Cé%’cr?aﬂ@% port pf the fptcfourrwayrswitch valve (3A).

Top gichiegf 'p&?eo&iﬁ o ihe frsoainvensh xuneratsor §28) b iectischarge pipe
(Sc?]og\{\@ey secI ocP norhg\?ertlelr ggrlrlgregéoe (2C) are each provided with a respective check
valve (7).

A gas-side end of the outdoor heat exchanger (4) is connected to one port of the
first four-way switch valve (3A) by an outdoor gas pipe (9). Connected to a liquid-side
end of the outdoor heat exchanger (4) is one end of a liquid pipe (10) which is a liquid line.
A receiver (14) for storage of liquid refrigerant is disposed midway along the liquid pipe
(10), and the other end of the liquid pipe (10) is connected to a main flow pipe (11) for

liquid-side communication lines, i.e., a first communication liquid pipe (11A) as a first
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(10), and the other end of the liquid pipe (10) is
connected to a main flow pipe (11) for |[|iquid-side
comuni cation lines, i.e., a first comrunication

liquid pipe (11A) as a first 7 Septenber 2006 Setember 2006

| i qui d-si de comunication |i@ and a second
.CQ ication liquid pi,pe (1 as a secand.. .
R <BRm ot o€ 4B BrsefoniERor e R Hiid ping (11B) es a second
.connected to.the lLiquid pipe (10) through four
hud*’&?’élﬁgﬂm@?,{m lJI'?g‘ma\l y a first inflow pipe (10a)
whi ¢ erm.ts frigerant.inflow frqom heat . .
sour Egﬁsrle&eévergrl ’ét"%mt@ ¢ ?‘ﬂ)‘l,d PpP§ iﬂg thrgugh foyy, different pipes,
i pe 0h) . whi ¢ch rmis refrigerant outflow to the .
nﬂﬁ?‘ﬁwgﬁ i‘%@"‘ﬁ@?ﬁﬁiﬁﬁ@a‘f’fnﬁh Peipikssrefrigerant infigwy from thediegt source-side
i nflqow pi pe (10c) which permits refrigerant inflow
bept gxchapger| (@) 2 s ieflow pingi(Rek)i which) preits Tefiigerang)outflow to the
,q%gg a second, outf]| ow ?ixe 10d) whi chpﬁerm'.ts ) .
liquigt-side compmunication dipes 11 A e 188), db srcond dntlew qipe §H0c) (which permits
The out door heat exchanger (4) is inplenmented, for
refgiggragt anflayy fromjthe digyid-side communieationlines{ddA, diB)hend a second
cross, fin type, and an outdoor fan (4F) as a heat
outflay pive(9); whick persitsaefrigerant eutflosy teithe outdoenkead exchenger (4).
heat _exchanger (4). A communication gas pipe (17) is
conndde eytdodr st gxshengst ($his implemerttedirfonayamplei byla fin and tube
val ve (3A). Another port of the four-way switch valve "
hegtagxchanges i rthe tcaesst fin dypeorand awf owtdeors Emo@d) fasua -healysource fan is
.switch valve (3B) by a connecting pipe (18). Another
dispesed i the Hieinity of Sresnitddos beatgxghanger (. val ve (3B) is
connected to_the discharge pipe (5c) of the second
noni AvesmMENNicatien §8% pipe( aﬁ) ih gonnectedxtol orwer porgyad the fst four-wa
(19). Still another port of the second four-way
swieh valve (&) e AmeBer iported ihe fuewvayswiatchivatvedB A ipeorméeted to a port
of the noninverter conpressor (2C). The last port of
of the seeanddaur-mey switely valwe (3B) by venifedBg ipipea(18). o skubther port of the
in the closed state. In other words, the second
secppd, fourawyays switethvalug (3B) BRpmnentedto the(lischptgermpe €8k)myf the second
three-way switch valve. The first four-way switch
nonjayeyter (compréssorc AN by rapdawsiliary hgas| pipbdd NeerStidl anothér port of the
state which permts fluid comunication between the
secpnd) fousrvéaysswitchgealver (31 1§ ®pnuacted: foer suctidopipe (a3 ofitheenoninverter
(9) and fluid comruni cati on between the connecting
comyprpssof (X6)). arldetlast portof tiruseicomd foom-wrysswitchevalvE7(3B) &sa closed port
. indicated by the solid line of Figure 1), and a second
in theaglesed state. In other words, the second four-way switch valve (3B) may be

-

implemented by a three-way switch valve.

The first four-way switch valve (3A) is configured switchably between a first state
which permits fluid communication between the high-pressure gas pipe (8) and the outdoor
gas pipe (9) and fluid communication between the connecting pipe (18) and the
communication gas pipe (17) (as indicated by the solid line of Figure 1), and a second state
which permits fluid comumunication between the high-pressure gas pipe (8) and the
connecting gas pipe (17) and fluid communication between the connecting pipe (18) and

the outdoor gas pipe (9) (as indicated by the broken line of Figure 1).
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25 which permts fluid communicati on between the
hi gh- pressure gas pipe (8) and the connecting gas

pipe (17) and fluid conmunicati on between th
connecting pipe (18) and the out door gas pl-g§eP§ﬁm?%2006

i ndi cated by the broken line Z¥ Fi gure 1). 7 Septenber

2005 2 ubRCH. 48 0. SRR Wl R L BSGBLY Scany

(3B) 1s con I‘gure

AR POy Whith bep YA BB R IEE e iy s pive

OIS B AR AL b Bk o o
oo R TEt EFsEEniobi® %Ho?@r%s?%. A tceeé]%rrhe sl lin
’?ﬁ%iﬂt i p P2 £ uhf el abianmesieaionduriean he auilary
gl p D) 488 g st B 2P 1 G g o cagme hetwesnothe suction
Plf%@)%@ﬁﬂe(&ﬁ%%@ﬁp g ’ﬁﬁﬁﬁégn‘%ﬁeﬁ?’ (2A) s connect ed

s-si.d nication |ine) of theflrst

g;if’ o 0'8.11% ﬂtcagn‘;?@eslettrtee rpompﬁes?le&%f\)ots armected 10 a low-

second noni ny. [ ,conpressor (2C) i,s connected,

PrERH g e fncarfa 2Llowohes R Basge SommuRicatory lige) of the first
é ‘?ﬁBélF ressurewn%s pi pe of the second

Sygeme t‘dlét ci Lﬁwe  RwedBeieirine aeGonA ngamVeTterecqprpssor (2C) is
or the out g%as pi p 9)). In addition, the

cornfcts oﬂ“‘b‘?ﬂg’e‘%f‘é@ apd Stcwed parsyayeriteh el ves (34 03B), s 8 dow-pressure
(2B) i.s cted, throuhthethlrdfour way sw tch

oS, PG f Ths o SpRILSetersaidr Sirei) (the Gommemisatien g3 piBe fTper the outdoor

the jnverter conpressor (2A) and the suction
aﬂ’laé (?o)g h&ddt% g@é@ﬁwapmﬁ (@0@3’

the firstpapinsester cqmmpssor (2B) is

Mor e s CIfI ally, et,a branch pipe (6d) is connected to
COltI}?eteQu ﬁ’t poird dayr-ppy swlchivighesr 86 (desepbedater), (e suction

ﬂ{? 031 t he ot her hand a branch pipe (6e) is
PiPEo(f9d e ther B1VeRE compreset FAcandsdhe sRetignepiecthell of the second
noni nverter con]gr essor (2C). And, the branch pipe (6d) -
nompvester campPEsseari(8R)-pi pe (6a) of t he inverter conpr essor
( 2A)M S connect ed, through a check valve (7), to a
fi r sMoFpsrectifeally, o brangh Pmerféd} Buronpegjeds t the isuctian pipe (6a) of the
é‘& the sucti on pl n‘é of the first noninverter
inv gisoy Gd4}) While; owmrtbe oiher hands aswershopipe (6e) (iPRynnstted to the
the third four-way switch valve (3C); and the branch
suctipn, @u(edé}f of thersecandngninyegen eompreyson (2€he Ansk dhaibranch pipe (6d)
of the suction pipe (6a) of the inverter compressor (2A) is connected, through a check
valve (7), to a first port (P1) of the third four-way switch valve (3C); the suction pipe (6b)
of the first noninverter compressor (2B) is connected to a second port (P2) of the third
four-way switch valve (3C); and the branch pipe (6e) of the suction pipe (6¢) of the second
noninverter compressor (2C) is connected, through a check valve (7), to a third port (P3)
of the third four-way switch valve (3C). Additionally, connected to a fourth port (P4) of
the third four-way switch valve (3C) is a branch pipe (28a) of a gas vent pipe (28).

extending from the receiver (14) (described later). The check valves positioned in the
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noni nverter conpressor (2C) is connected, through a

check valve (7), to a third port (P3) 25 of the third
four-way switch valve (3 C. Additionally, connect ed

to a fourth port (P4) of thezthlrd f our - way? Sgipteraber 2006
val ve (30 |s a branch pip a) of a gas vent pipe

biadéh plpe§¥6h ; ﬁ&'nilf @letdh%-\ﬁaﬁﬁﬁéw%f réﬂaﬁlraﬁfjﬁ?ﬁk'cﬁﬁ@twn of the third
e

| at er) eck val ves positioned in the 2

foRpMa§EReIch 4dR% (3@y.anch pipes (6d, 6e) permt onIy

one-way flow of refrigerant in the direction of the

thi rdrhd st ﬂﬁx‘x‘-‘»@a\ﬁﬁ $WAEChY PAIVE (: Zﬁggs cortign cJ[?! Sty W@ﬁ()veen a first

switch valve (3C) "is configure bet we
I of
Stitb V%Ch %&E}%r ft&&?g!l% an ]gegg%nd por t Qtl ]9 %{ (g% Qﬁf igfé%cond port

?1 ?ourth port &fg&yb{eas |%qﬁ'{a?0&d(r%ﬁéaﬁlggﬁﬁ§)cfoﬁﬁgémn (P4) (as

1n9if<:rcltteﬁeb)t |t rs%)lgelt?l\ql\kg é)‘;i: ?ﬁﬁcﬁ e éiﬁ{ds a é(c‘éFSl psqﬁtg] &’Vﬁ] A %eﬁimts fluid

COﬁTTUnI cat| on

AR el s TN Rl Tl s i
°°§%"5‘%ﬁ§@°9rb%%c§@ S ey M T v

br{ﬁ g)s pi pe (9) together constitute a
o] pressur as line (1L) in the space cooling

P 3 Byl 5751 e SIS A ot oo
o ) GEROP o oA G oo
o 8 6 KRB e o
o PR, JRE TR b 5 SRS e 0 e
i b A s oL AR e i, 09 o
cod P RO Y SR P ISEE BT it sy tgeter

OW pre
B B 01 zrzef@%;s&?@g;%%g%&a%%on g e

SRR B 0 P S it %, s st

pace
en the

' bet
i 8%11%%(13%11 SRRl blegion e whil,
on lL.I'})eC\QeLBSre@agxﬂf g}epen %gso?lft%) ald gtgqggalgée( c) together constitute a
10\\'{-@:‘&%&3? gé}g [18? gflﬁ)em e s\ﬁgc%nﬁeaﬁkg ro%];rralu S rlr?g e. As Just described, the

communication gas pipe (17) switches between the high-pressure gas line side and the low-
pressure gas line side, depending on the operation states. The low-pressure gas pipe (15)
always becomes a low-pressure gas line whenever refrigerant flows, regardless of the
operation states.

The main flow pipe (11) of the communication liquid pipes (11A, 11B), the
communication gas pipe (17), and the low-pressure gas pipe (15) extend outwards from the

outdoor unit (1A), and the outdoor unit (1A) is provided with associated stop valves (20)
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operation states. 26 The main flow pipe (11) of the

communi cation liquid pipes (11A 11B), the

comuni cation gas pipe (17), and the | ow pressure gas

pi pe (15) extend outwards frgmthe outdoor {Feptgmiagr 2006
and the outdoor unit (1A) is S} ovided with associ at ed :

wilh 00 pYRUSNE, (98) Moploifopt enber 2006 wi th the pi pes

respectively. Connected to the liquid

pi pe (ﬁ@tﬁ)&ctb& t@"ih@lli’é]'uid pipé (109144 dn RiuRBialy Wquid PHeS@SPThe second
1.

out fl ow pi pe ( whi ¢h bypasses the Teceiver

outflGiv Fipe (10d) whicﬁ%y%aﬂ»‘e? hel ?e'é%lvéls(lftzr OYhé QekiWhiyTidid pipe (25) is

out door expan3|on val ve hrough whi ch refri gerant
: I
b 6 é“@ﬁ“é&%%’é’éf‘%ﬁv%‘é’% P ki 908 s il

S48 15, g o o A0 18 ] i
Dl%ﬁos@d %Pﬁ&één\fﬁé Xﬁtd@% Ré’%{@ ke ecgér"q;ls %{‘I@HL re2biver 04 tuh % liquid pipe

rigerant 1n e recel ve

BB i B REBK RS PN s oy cncey oo
~H AN A1t Nl 0 e
bl G5, 8 T D e v

(l‘;(ar anch pipe (36) is connected between the stop val ve
20) and the check valve (7) (described later) in the

o ovibe il b g inoi i HHAE LB BBk (B g e v
O i A T o 0150 o
o0 R A G SRS e e
o BRMERE e it Wi K09 2 e Gl
R P N e by oms
comgepHE P?lgf i e i “efﬁ?’E TR AR B LR bRETEHE 30) which
i G 0Pl rfsi%gapsﬁ‘%éﬁ pfﬁe";ﬁai hehgebn %O#a't}'}%%?éé‘ ol i iguid pipe
(1ot B SRR S P et Tt ELD @9 RBERAN BRSihon mechanism

(which is a liquid seal mechanism). The relief valve (37) automatically enters the open

state if refrigerant pressure which acts on the relief valve (37) reaches a predetermined
pressure level (for example, 1.5 MPa). In other words, the relief valve (37) holds the
refrigerant flow path in the closed state until the refrigerant pressure exceeds the
predetermined pressure level.

The liquid pipe (10) is provided, between a connecting point with the auxiliary
liquid pipe (25) and the stop valve (20) (i.e., in the first outflow pipe (10b)), with a check

valve (7). This check valve (7) permits only refrigerant flow traveling to the stop valve

(20) from the receiver (14).
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The liquid pipe (10) is provided, between a connecting
point with the auxiliary 25 liquid pipe (25) and the

stop valve (20) (i.e., in the first outflow e
(10b)), with a check valve (7). This check -}\:/)égl??“@%rzoos

permts only refrigerant flo®”’traveling to the stop

yal vep el idit QB! fige r(??)eiis\é?%cle‘h) betheot? RAREliart ORfid pipe (25)

26 A'lTiqui dlnject I's connec

a&dggegy%’ eﬂéf%g kﬁéipﬁ (E.’é @ﬁﬁe i}ﬁe%illﬁ‘) eﬂ; Pg;(?heﬁ%%ded with an
elgc{tx%\ﬁ S&Jai%lw ?l%g)(ﬂ)ecw s yep g@ng?ﬁ\kg @Lé@é%ﬁ%%ﬁgﬁhc receiver's

gas Ventrprpe

(e BRR e i s 8edep AL SRR P o&Bieafis GRf s descrived
abguFrIGE PBRFEE g @Yot e T i ) o3 B cdipeli oy the fourh port P
on P LSt MRl Ol ARG R gek 1 TR (80 s rovidea,
befifeeh # Goceslins et ?ﬂ&bﬁ %839?%8&%@% é%%%ﬁ@eeg%? B R (28) and the
re?qar Ty i st Yabts Uk ShichraermaS el omeiy oty o Sefigerant
wagiling e Abpharts fp@&?@ﬁqﬁ Heikeeiten (oparat or (30 s
? e o of seiippior ﬁﬂi 0B REE iP5 pipe (s Connected to

oi] return

and a second Qil return pipe )
the ot ﬁsparat%@% Frate g of 2gqd} 15 tugn a@e((gl)d) The Gshesiendea the oil return

omagn tic, valve (S is conpected,
plﬁqq&ahg éfE}P& ﬂ%ﬁﬁ @&f%w qspepé?em atsscq 1 {Fé‘ElPdHPe (31b).
(6a) of the inverter . c ressor
11%@} o gtm nige A g P&?w n'“’p? %tr?rsa%yehp svalve (§V0) and is

provi ded wt l,ectromagnetic v ve (Sv4) and
@aeﬁrfée#geuglbgteﬁéq%i SUPHPINRE %écso Rk B H@a) of the inverter
noni nverter cogg 1isor (20 . A first oil leyel .

°°E'Q€P<§F9f A ptB r handg the secand pikyetuia piped34bhis nreyided with an
pan) of the i nyerter conpressor (2A) and the SUCtIP

clesirpmagrstic wlve (8VH) Aad IR soraRpid & theomptionspipe () of the second
20 A second oil |evel equalizing pipe (33) is

nORIBN I COmMPEEANh)a done of the first non| nverter

conpr.essor & ?l and fhe suction pipe & of the
secordfiFshpil Agws F@fahzws@mfe bis qoppgcte bfweﬁraadpmq (i} an) of the

equal i zi ng plf 3491 s connected between a done of
inverter compressor (2A) and the suction pipe (6b) of the first noninverter compressor (2B).

A second oil level equalizing pipe (33) is connected between a dome of the first
noninverter compressor (2B) and the suction pipe (6c) of the second noninverter
compressor (2C). A third oil level equalizing pipe (34) is connected between a dome of
the second noninverter compressor (2C) and the suction pipe (6a) of the inverter
compressor (2A). The first oil level equalizing pipe (32), the second oil level equalizing
pipe (33), and the third oil level equalizing pipe (34) are provided with respective
opening/closing mechanisms, i.e., electromagnetic valves (SV1, SV2, SV3). Between the

dome of the first noninverter compressor (2B) and the electromagnetic valve (SV2), a
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t he second noni nverter conpressor (2C) and the suction
pi pe (6a) of the inverter conpressor (2A). The first

oil level equalizing pipe (32), the second qil | evel
equal i zi ng' 25 pipe (33), and the third oil ﬂé@@‘iemberm%
equal.i zi ng pipe (34) are prof¥ded with respective

LNl ARy T S ap—
RS Ao BB b 5§ TR s
RSP LT S SLARELSS e GoSRep

equalizing pipe (35 is provided with an

INQ%QRW netic valve (SV5) and is joined to the
suction pipe (6a)_of the first conpressor (2A). INDOOR . .
UNI T Thefndoor m&dleMﬁ proyiged with ap didoge heafiekshanger (agonditioning
heat _exchanger ﬁgi r. conditioning, heat exchanger) (41) . .

heatgxchangerh (%acw hyisi g pecgnd giUizatien-pidg theat exphangsr, angh@n indoor
an i ndoor expansion valve (42) which is an expansion

expaRsionvays (42) gehick igan gRpansion meehsnisneatA gax sidemfdhe indoor heat
&%) Is connected to the comunication gas pipe (17).

exchangere(4d) meeormgaigd ta the commymidatien ghs pipe (1AHodMn Hhegether hand, 2

. exchanger (41) is connected, through the indoor

liqeidpsades pHtheligdoer heat exchanger(4lhés emmestad.thravgh the frsloor expansion
(11b) of the second communication |iquid pipe (11B).

valve (42)nt9dbe sénoad beanshaipge(l1b)iaf the §e¢qm3|cemnm,ﬁon diquid pipe (11B).
exanmple, by a fin and tube heat exchanger of the

The rindaorf heat teyphangen (4 Dnisi impdemerteds fo1 3xamplec byi & fin and tube heat
utilization-side fan is disposed in the vicinity of

exchaegarfdbe crasatfieiyphaangean iniopr fau (3) ivdhiel isya utiization-side fan is
i ndoor expansion valve (42) is fornmed by an electric

disposedrini te viainity. ofl theClidooS heRAGRhangeT (M chdditienadlyadke indoor
unit (1C) is provided with a cold storage heat

expansipn vakye (42035 formteddiy anslectfi¢ expansion valvat i on- si de heat
exchanger as an evaporator, and a cold storage

COLDSTORAGEAUNT(46) which is an expansi on mechani sm
A liquid side of the. cold storage heat exchanger
( 45) Thes caldraterege unit t(h€D dg hrowvided| with aovedd)storge heat exchanger (45)
(7a) and the cold 20 storage expansion valve (46), to ’
whicheisf & rfgst btilizationgsigee h¢at| exchaiiger s i revaparatoryuaridc at ¢add storage
liquid pipe (11A). That is, positioned upstream of the
expansion valve ifo Wiiel isssncdxpaggon (4Banism. A liquid side of the cold storage

heat exchanger (45) is connected, through an electromagnetic valve (7a) and the cold
storage expansion valve (46), to the first branch pipe (11a) of the first communication
liquid pipe (11A). That is, positioned upstream of the cold storage heat exchanger (45)
are the cold storage expansion valve (46) and the electfomagnetic valve (7a) as an
opening/closing valve. The electromagnetic valve (7a) is disposed to stop refrigerant
flow during the thermo-off (stop) operation. On the other hand, a gas side of the cold
storage heat exchanger (45) is connected to the low-pressure gas pipe (15).

The cold storage heat exchanger (45) is in fluid communication with a suction

side of the compression mechanism (2D) of the first system while, on the other hand, the
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are the cold storage expansion valve (46) and the

el ectromagnetic valve (7a) as an opening/cl osing

val ve. The el ectromagnetic valve (7a) is disposed to

stop refrigerant flow duri n% t he t her no- of f 7 Sapdenber 2006
operation. On the other hand28 gas side of the cold

il 22GhabEEL (YR 3N Bikg Lominuniafioh St & Gutfhagide of the second

exchanger (45) ig 4n,fluid comuni cation with a )

nGEEYRER comperbost GLdhicoR e SBHRE opan 2o AResgoro Thegefigerant
first systemwhile, on the other hand, the 7 Septenher

DISRSORS (SUPPIAODPTTSie) Gk dhea e iqrad Bt ibngsF dUB) Tals below the
omruni cation with a suctio?,side of the second

rEIRCT I PFESENre BYRPOEALOB Pressr) i the dploon Beat sxehangen(4lhg As a result,
node operation. The refrigerant, pressure (evaporation .

the, e¥apasation temperatiepfrefigerany an theaeold storageghsat €xchanger (45) is, for
falls below the refrjgerant pressure_ (evaporation )

examples ymanusi A0+ degressy Sontigrade hils apmyhe (athyr hagd the evaporation
result, 5 the evaporation tenperature of refrigerant

tepperatyize ebreftigerantigdhaindporheshexrhanget {4) is,for example, plus 5 degrees
exanpl e, mnus 10 degrees Centigrade while, on the

Ceptigeaden and | the Hefrigezgsd r cirquin(1E) cennstititasr @ qifcuit in which refrigerant
refrigerant in the indoor heat exchanger (41) is, for

evaperalss at different Grapegatures. Centi grade, and the
refrigerant circuit (1E) constitutes a circuit in
whi cheepld geragnexpansioporaliicdd6)is athéml expansion valve provided with
tenperatures. . 10 The col d storage expansion val ve

a tempgrafuge sensingrtibe monpied 3¢ the gas side of thevaoltbstoxaige heataxchanger (45).
tenperature sensing tube nounted to the gas side of

Thereforgothg valver epsaingeof the coldasigrage exFinsion Mabrecfd6) &, cantrelled based
val ve opening of the cold storage expansi on val ve (46)

onjthe tempparatinfecef tefdgatanta thenexit sidp of dheucadd sforagef heatyexchanger (45).
at the exit side of the cold storage heat exchanger

The £#61d storage heat| exchangen (#5) iz mplementadfor exatiple] by a fin and tube heat
i npl emrented, for exanple, by a fin and tube heat 15

exchengemeltheogrossh Einctype sanidi a coldpstorage dfam (4D whishais ageooling fan is
fan (47) which is a cooling fan is disposed in the

disppssidnn the tinithiof thel wld storagg bedteathapgatdhger (45) .
FREEZE UNIT The freeze storage unit (1D) is provided

FREEZE I/NYEeze storage heat exchanger (51) which is a

first utilization-side heat exchanger, a freeze

st or Zhe freszeasteriage umit (1) i6 PR)viddd with a FRezesstarage hpatrexclmger (51)

mechani sm and a booster conpressor (53) which is a
whichde a dirsitusilizgtéon-side heat exchanger, a freeze storage expansion valve (52) which
is an expansion mechanism, and a booster compressor (53) which is a freeze storage
compressor. A branch liquid pipe (13), branched off from the first branch pipe (11a) of
the first communication line (11A), is connected to a liquid side of the freeze storage heat
exchanger (51) through an electromagnetic valve (7b) and the freeze storage expansion
valve (52).

A gas side of the freeze storage heat exchanger (51) and a suction side of the

booster compressor (53) are connected together by a connecting gas pipe (54). Connected

to a discharge side of the booster compressor (53) is a branch gas pipe (16) which is a
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conpressor. A branch Iiquid pipe (13), branched off
fromthe first branch pipe (lIla) of the first

communi cation line (I 1A, is connected to a liquid
side of the freeze storage heat exchanger (/52§ptember 2006

t hrough an el ectromagnetic v&Bve (7b) and the freeze
SR B ) A48 8 e v
s 8 OB R SER R edb RS, B PSR o
i REp ALY R WY

s 8 2 5354 b e S e o

Conpect ed between the oil

i | 55) .
cog‘gffg%%& gi%g?@?eg?ﬂ(anp%ﬁss detiigsrant 59 Gak the peapomiion; tempgrature of

ail return pipe (57) having a capillary tube (56).
refggianhdp ther freere SRR é@? oﬁxch@zgqarﬁSﬁmfaJ(l& d)egw thee evaporation
first system the booster 5 corr%r essor (53)
terpsEPES: ©b Fpiiestant ipdhe | Gpld starags, heataexchaeges (48)hr akhieoavaporation
t enper at ur e  of refrigerant in the freeze storage heat

tempespuregel refrigerant 4p the Heqze\starnge beat suehangen(51) is set, for example, at

.tenperature_of refrigerant in the cold storage heat
m@&%@es@@pg@ne evaporation tenperature of °
refrigerant in the freeze storage heat exchanger (51)
i s sMeanwhile,dhe figpze storage gxpansic@svalesy(S3p is Ctherngk expansion valve
10 Meanwhile, the freeze storage expansion valve (52)
and dts gteptpsraire soppingsiube iyanounteditd 4 tges tsidepef dbairceld storage heat
sensing tube is nmounted to a %as side of the cold
e@m;j&)oeélﬂae froeet stotpge heatyxchamger ($1ds énplementsd, foe akample, by
exchanger (51) is inplenented, for exanple, by a fin
a fip gnd tulischeat exchangsy aff Heer cross fintyper aska freezetsyqrage fan58) which is a
freeze storage fan (58) which is a cooling fan is
coolipg fysisdligpesedia the vicinityyofdlie friezefstaragechest exchamgeh €31).
exchanger (51). 15 Connected between the connecting
gas permected Detwrncibejconnectingtgas pips () ofhitinés atsoctidreside of the
conpressor (53) and a downstream side of the check
boogigr gempressast (S3hand p slovnstyeen sidiepd thd eheckvatve (B of the branch gas
. discharge side of the booster conpressor (53) is a
pip (A sehigh pea (dighargh sidenef the doostkr vahpressor (53)Tisa bypasspipe (59)
pipe (59) is configured so that when the booster
havingng checkovalys @)). | The bypiss mipo (19 ds soufiguréd so tie avhehethe booster
when the booster conpressor (53)

compressor (33) is in the stopped state (for example, when the booster compressor (53)
fails to operate properly and stops operating), refrigerant flows, bypassing the booster

compressor {33).

CONTROL SYSTEM

The refrigerant circuit (1E) is provided with various sensors and various switches.
The high-pressure gas pipe (8) of the outdoor unit (1A) is provided with a high pressure
sensor (61) which is a pressure detecting means for detection of the pressure of high-
pressure refrigerant and a discharge temperature sensor (62) which is a temperature

detecting means for detection of the temperature of high-pressure refrigerant. The
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20 fails to operate properly and stops operating),
refrigerant flows, bypassing the booster conpressor

(53). CONTROL SYSTEM The refrigerant circui I i, S
provi ded with various sensors_and various Smé%ﬁég\_ber%%

The hi gh-pressure gas pipe ( of the outdoor unit

disv\hé%ﬁiﬁgé) r@%ir i §eg01?d Hogihveh&S §6’r§:§ress%§ ?.gl;)s?i @ﬁ&ed with a

essure detecting neans tor de tion of

dlsgﬂﬁgﬁ 'ie?rgpgalﬂ%tﬁreogengﬁr 3}3*5\@1&%% & {érg-éérbtgfer d’éiéctﬁa@%@ans for detection of

eratur e sensor

th"'t rr'ﬁ’ gr Q{rur e @%g%}%ggﬁﬁ rg{; ?‘?%%‘?%ﬁé)ﬁf_ﬂxar %J]ﬁpes (5a, 5b, 5¢)
nt rw'%?r{ %&8%%?‘&?? 3%%?8&‘? %?Fn@&%feg&? gbg@fre*ﬁe gflﬁc AR4 the second

nox?iigsc ar ?ﬂ,péesa %{:}ung ?r%pgﬁ@royﬁigg ) \ﬁt” ch)%e%u?e pressure switch (64)

S o oo AP el o i
prefGgRn TR freshiEedtvebing 5 noni nvert Zfrigﬁpfgggéresf'gb are

i é%f@dms @ﬁ% o REFEElcrEbaRSE 228 6l Biptel with 2 tow
preglt B (68 oy i Bee ERREE pbap® B B pressue of
1""25%%5288@% Féﬁa- igﬁéiﬁgitgﬁﬁé%&ssm r@r’ﬁaéﬂgh js,p temperature
theﬁv% DiReigEr o ﬁ»eesee;?nci Tt folorarer 05 dﬁtp?gwdef with a low
PrERSAT #éﬁ?ﬁ(éﬁ)t Sk itios ?erﬁ&%mfess%éw%&ﬁfbgﬁ Wi a ow

P Thorsa o b e g (4 PHOAI gﬁ%bfdtaw TR l—
(69) awﬁlggﬂérag%gﬁé e omR s deiERtishiat he SpRepasie bf refigerant
(1.0t R SHHBRSTBAS 10 A RRHER JPm PRt & HEETEra b 156 SUhdoor heat

out door . heat xchanger

exchimer ((4h) I fioPadte %O&%@%iﬂ' ‘39?9*"5?@ o SR pwside air

sensor (70) which
temperabiye | q(gﬁsc%;f (710IP1 ewhllc 12 J ? ;?errgtglr%r Setgcet}n?gc}nlen S r}g‘r Hetecuon of the

temperature of outdoor air.

The indoor heat exchanger (41) is provided with an indoor heat exchange sensor
(71) which is a temperature detecting means for detection of the temperature of refrigerant
(i.e., the evaporation or condensation temperature of refrigerant) in the indoor heat
exchanger (41). The indoor heat exchanger (41) further has, at its gas side, a gas
temperature sensor (72) which is a temperature detecting means for detection of the
temperature of gas refrigerant. In addition, the indoor unit (1B) is provided with a room

temperature sensor (73) which is a temperature detecting means for detection of the -

temperature of indoor air.
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tenperature of outdoor air. 20 The indoor heat

exchanger (41) is provided with an indoor heat

exchange sensor (71) which is a tenperatur etectin
means for detection of the tenperature of r&‘g?@@f‘?ﬁﬁr%ow
(i.e., the evaporation or coddensati on t enperature of

A 0 g e

i ndoor
B e Ap G BBl B 557 Gl B Sl cpempre o e o
srRRD hOUHEE. (T Rt borteea it 1D o BVl pihat oo storage

.a tenperature detectin ans for

BFREr Sfbr %3&%@%‘?&)@8&“& efes i meaps for Aetection of the inside
Sept rrbei‘ 20%6 31 The ,cold storage.unit (1C) is
tePRIREBAT tiecTreze SOrseShOVERse- « Dhpiien: the beariss comprsgsor (53) has,

Mhich.is a .tenperature detecting . nmeans for detection
at 3 GchafurCsite. T BFRSEa Y GRo4) ihigly 4] opened Wamever the pressure of
The freeze storage unit (1D) is provided )

.showcase,,
disghenged relrigerant rep 5 g@redetsrminesk mpsuzedavedr (75) whi ch
'S a&éﬁg&)etat ré detecting neans for detection of the
i NS tt%%?ijsr prgthe gensprsand swtches prgrinpet totosentrober (80). The
I n @%di i on, the booster conpressor (53) has, at its
copfral, Aﬁéblssﬁ%\%gm&dm@ster@nm theronesationsgf &i refrigepah citcuit (1E)

Xhenever the pressure of dischazfed_refrige[ant .

ang do preade, ejght dferent orcaptinnemedese (deseritied later)in a siiiobing manner.
fromthe sensaors and switches are input to a

Andgyring theoperatipn ofi the refrigstation| apparag)(1), sheemitiofer (89) sontrols the

. as to control the operation of the refrigerant circuit

Inverien compressRr (A sevibak iteiyistareds istapped, ek rcapaciiy-controlled; the
nmodes (described |ater) in a sw tching manner. And,

condipller, (B0 icentgpls the fixshanst secard nevinvertar sompressqrs £2B) ansl (2C) so that
(1), the controller (80) controls the inverter

they 5g Faeed and sigpped; andathe jcontrellest(89) provides soptral toaadjust the valve
capacjty-controll ed; the controller (80) controls the

openpniesof ¢agh of dheoprtderrraxporsion valye (39)cwd dhe indeBy expadsioR @plve (42).
so that they are started and stopped; and the

- Furthey the | coatrolle (B0 eaniiolies she switeling tof eacli of thet four-way switch valves

15 _openi ng of each of the outdoor expansion valve (26)
B4y 3B, 369 theaepsningiglesing eperotion ef carh) of theglactremagndtie valves (SVO,
control | ers&SO controls: the switching of each of the .
SVERY 2B 3sSV 4.chV Shdlispesed (ig ghe 8ib retv@) pipeh¢31a, 31b) and the oil level
openi ng/ cl osi ng operation of each of the
equalizipg PipRs e B3, 34 IBsresimptively; and the valve opening of the electronic
expansion valve (29) of the liquid injection pipe (27).
COMMUNICATION LINE
The liquid-side communication lines (11A, 11B) are arranged into a single pipe,
i.e., the main flow pipe (11), at where they just leave the outdoor unit (1A).  This single
main flow pipe (11) is shared between two different liquid lines, namely a first system-side
circuit for cold storage/freeze storage and a second system-side circuit for air conditioning.

The main flow pipe (11) branches off, in the vicinity of each of the utilization-side units

(1B, 1C, 1D), into the branch pipe (11a) of the first system and the branch pipe (11b) of



10

15

20

26

SVvl, SV2, SV3, SV4, SV5) disposed in the oil return

pi pes (3la, 31b) and the oil level equalizing pipes

(32, 33, 34, 35) respectively; and the val ve openi ng .
of the electronic 20 expansjpon valve (29) o?fSpn’@mberZOOG

l'iquid injection pipe (27). NI CATI ON LI NE The
the deBbtidisyRtedle CAABURL Galn Aowlpined 1) ddd\thelflfd) brahéh pipe (11a) together
arranged|ntoa3|ngle pipe, 1.e., the main flow pipe

cox(sHQte 1Rd ﬁﬂ%ecro?nrhﬁ}ﬁb’aﬂoﬂsﬁqdl& @}/ﬁ%lgl*lﬁ) GAMRO®h the iother Ihahd, the main

his single main flow plpe i § shared between two

ﬂow ok C&Ir ¥ ) lah@ul 'sé&)ﬁﬁ bRAREE! pip@ {l'lbfttoéé{ﬁ&e %ﬁétﬁﬁezﬁle second

or co storage/freeze storage and a second

co@%%vﬁqp%%ﬂgﬁ%ﬂ“g@gtm or air conditioning. The main

o es off, in the vicinity of each .
T R AR i o
ol s SRS AR O o s
st H B S B HE s SRS samioum o
o R b S AT 5 g s s
bl 4 i o g v o 0
i e 51, P, AL o P oo s 1,
MR 08 Sl —
=4 lte ed?f?%‘*’%&%i%?f%@”?'lg) owpipe (1) ang he”
O P B e 5 B S B B A ot s
umﬁ@@l P g SRR Vo ii%)i ?o%efﬁéﬁbe%\”ewé@% -
0SRS5S oS AR o 17 T, e
o 5B B s bbby o e s
reﬁ% SFzant (ttlcl%g gﬁr@ugfg{é?%?frgg%abtg l%l'hgﬂﬁma i}ge re geratlo}i apparatus (1).
Ahs%‘f%: '31%‘ g‘ﬂ’g’t’ﬁ B’&H]‘?’ﬁ }Bhg’% %x%‘&;?m’&?‘é\‘ft h‘e@ﬁ@?@wle first system
for epfda?%r'aég“a? g eibie® oY PR Stato ik o Tegdifiopipphe single
ain ttlow eilr)g t(iﬁnofa Rlpaftugtt and gec)ond communication liquid pipes (114, 11B) is

shared between the first and second systems, thereby making the connection work of plpcs

O

easier than when each system has a respective communication liquid pipe.

OPERATION MODES
Hereafter, how the refrigeration apparatus (1) operates is described for each
operation mode. In the first embodiment, it is configured that, for example, eight

different operation modes are settable. More specifically, it is possible for the refrigerant

apparatus (1) to perform:
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Al though, in the refrigeration apparatus (1), the
refrigerant circuit (1E) has the first system for
cold storage and freeze storage and the second system
for- air conditioning, the si %gl e 20 mai n fl ofvSapsember 2006
(11) of the first and second“Conmmuni cation |iquid
pi pegi)aldddlinkldperdtion Hbd didpewhRB bl SpdcecdblidNBy the indoor unit
second systens, thereby making the connection vvori of
(1B) RSsrovidagi er than when each system has a respective
communi cation |iquid pipe. OPERATI ON MODES Hereafter, .
how 1 Earz%ﬁigegﬁfrﬁ\t oitatifAPRbat WRiring ) wiieR rcﬁ‘ﬂye&ﬁigeration by the cold
described for each ™ 26 operation node. Inthe Tirst
i; sanH hd 05'5@. & : xanpl e, eight
Stdél % f ergﬁ@) andthd Se£2% xﬁﬁ’t(tl?Zh %%Ig{ad.eawbr e

t “operation nodes are

spec i(fi{) 3?1%&{300&& g}réfn?&%ﬁbll? gger%ﬂé'é hi3Qe rcﬁf'lﬁg %ﬁ%ﬁgt?‘ﬁ irgioor unit (1B)

appara to- perform pt enber
oL 58 DS SOy U LGP (RES e e

. . : Cdur Shi ch |
stirggiq:gﬁ{lg);eg%h@@%%gé@fg%ﬁi}@t o?gbgggpi ItC(_l_(()3_)n zlnd the

(1 o4 3 AP stk PR mefe Wl i bbiasion moce
oA P, BT SRR SRR FE o g o o
begds Euehb ShENFiind g5t Mo FRAS ARl SabBbR IR, "

the SagEhFtePe R dnd8 Souigb Mg ghf bt Besiiobs indoor wni

1 qi ﬁ:rc‘lr%,)d- 10 becones insufficient during the first

( Slr}'é refrigeration operation node; (v) a heating

oD ) ATl ;ARASA ShE i g by e
indBE BRI OB HBR 1956 B B f e B Bleze sorage wai
PSR 85 af BEo) BoBh0 S5, e, A B excnger

recovery operation wthout using the outdoor heat
(4)taxchanger (4); (vii) a second heating/refrigeration

oper (avtub %nsegggf hc\a/\a'gi'n&}}eﬁjsger%ﬁgr? %tplar% o 3 oac%I \lzvhltcl¥ is a heating capability

excess operation mode which is carried out if the capability to provide space heating of the
indoor unit (1B) becomes surplus during the first heating/refrigeration operation mode; and

(viii) a third heating/refrigeration operation mode which is an operation mode
lacking in heating capacity that is carried out if the capability to provide space heatiﬁg of
the indoor unit (1B) becomes deficient during the first heating/refrigeration operation
mode. |

Hereafter, each of the operation modes is described more specifically.
COOLING OPERATION MODE

In the cooling operation mode, only space cooling by the indoor unit (1B) is

provided. During the cooling operation mode, the inverter compressor (2A) alone
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excess operation node which is carried out if the
capability to provide space heating of the indoor

unit (1B) becones surplus during the first
heating/refrigeration operatign node; and 20/ Bgptamber 2006
third heating/refrigeration g’%erati on node which is an

cOHREifuAés 188 coRfheessionGiéchaniki (2D)lof Mk faPagiténd WHIR, ohShe other hand,
carried out if the capability to provi de space heating

theffirstftinveetePéonbiitedsof () AAGRERRoAE hbEihdHer dompRBsdr@C) together
first heating/refrigeration operation node.

Jififdd R €d3idd meERnRBE (Z) HNhERI&Md $sREE @6ishedn in Figure 2.
¢ nor e spec(imfnﬁ%al Ily.m 25 thl l\)||G OPERATI O\lﬁlﬁ/wé In the e

AR® AP IO FREtdrdOR ORI BoniAPérer SRR Rez0R! (2B 20, 1.8€ the compression
i ndoor unit (1B) is provided. Ddring the cooilng

m@&%&ﬂ%}%”&@%ﬁ@dﬁ@d.i nverter conpressor (2A) alone 34
S

Sept e t 2006 constitutes the conpression

mechag at'iﬁlet{o?mD}ls edaiddiéd by s scﬁiéﬁiﬁ%i’@% %,%giiegir}lg E{Rﬁgﬁﬁond four-

hand, I'rst noni nverter conpress

w%ggﬁﬁ&‘n Ueﬁ%sﬂ?ﬁr, Qﬁz‘pa{%oémﬁ %mﬁ%%i?n@ thteq?ggi&g fWhti]ﬁ’e on the other hand,

nstitute e conpressi on necnant sm

th? Sird) i‘mﬁw%gmm vﬁb@ﬁﬂvté‘ir 5 ShifHES irfto th@@gcfgg'}k‘a%%; I]ﬁ addition, the

irst and second noni ter conpressors ‘
ouhddor xR0 TRVE T0] The RIS Lihigh valy¥] @oF6f MR GiA injecion
pips {875 b RERORBIeLR I8 PR I PO DM Bl NI and the
BB o1 T ek B i) v
epatbithh Dlp BT b b, E A difdfiond nosiaverter
cofPhossors (R 01 RASEI RO, W e fkully el Sri )0 cen
taBgh Y (HEROF 435 B0 Tok Yoot b B ohor BRE Betbller ¢4, anc i
copddrSbd AR AR Y T8, cof BIBALRA Foftiebantidys through the
iofREpip . e A B b i S B ol 4R it G ot e
corp B HosBAfouff e TP, LHPL S8R HHRGE s Beolg bragp pipe 110)
{8 be) ol TR Cichphdin) an) B AR, PRolTRh e Wy, and s
evalp]o@ted R6%853 gtaQ rrgﬂ*%lgratnne The gwr/]adpo%{tgc{] %Qs ?eizfﬁgergzjltlﬁZ,WS through the

communication gas pipe (17), then through the first four-way switch valve (3A), and then

through the second four-way switch valve (3B), and flows through the suction pipe (6¢) of
the second noninverter compressor (2C). A portion of this low-pressure gas refrigerant is
directed back to the second noninverter compressor (2C) while, on the other hand, the
remaining gas refrigerant is branched off from the suction pipe (6¢) of the second
noninverter compressor (2C) into the branch pipe (6e) and is directed back to the first
noninverter compressor (2B) by way of the third four-way switch valve (3C). By

repetition of such a refrigerant circulation, space cooling is provided in the shop.
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flows into the indoor heat exchanger (41) fromthe

i ndoor expansion valve (42), and is evaporated to
formgas refrigerant. The evaporated gas refrigerant

flows through the 20 comunication gas pipe (58ptemgen2006
through the first four-way s ch valve (3A), and then

thr O%ﬂlﬂsrtﬁ:e&ffi%ﬁ Rehtd, Ihe st\ﬁﬁﬁéto‘i:\%ﬂtﬁa fYﬁ'a&ﬁ& séctRl: no?ﬁl@berters (2B, 20)
fl ows throdgh the sucti on pi pe (6¢) of the second

3 %I% g'ﬂi‘rtﬁéﬁlﬁboﬂ &pansibn RAREI@D) 2E cbiMrslled dependmg on the

ow—press as refrigerant is dlrected back to the

mﬁgﬁgﬁ%ﬂ% IHaHV e orteYIhéE = éxegs%@ gﬁ mafybe h%b%rég%(? er

rena |ng gas |gera

R%Wer conpressor I?%S)ﬂl(}gni getﬁgcgrgngﬁ pi pe (6e)

o ormpr eC b RgbEfloR brdin, ROGE! fsPhn SBRABCHOE during which only
reﬁ%ﬁ*‘&(*&f’?%ahﬁé%%ée s W (1Y, a8, edr o Btk (D) Js provided.
Drfrge ?‘55?%%{88’?9&3 Ourandp e, e, RibeRf cfvaleifor G4} and the firs
nepseel Pt () RBERLD 9%%%@%%9%’33%8 I8P kg fsm (D) of the
£ Sy B onlie p B R e R SRR 2‘?%@1%50%0 alone
°°a§§¢¢?8 P hRBsRRH %tf'%oa?’#ﬁ?%‘ﬂ & g 5% ‘ﬁ@%&%?al & Sfopm in Figure 3.
Al dbe Gaye e?%g'miﬂ?%s{rrh Bt Hier st RbigIR rdfpresgs @B) ic. the
cﬁﬁeﬁ?s'rﬁ?gé%é& pEaTe %%%) ?‘%‘ttg%e hﬁt}e“&{}’ﬁﬁﬁf’. e i e bt
o Gohapd s sacongifie 88?16"%8??13 £ et essor

(551 Pg{iﬁglgésg el DEaIREe TR lﬁh%”ﬁﬁ?s'@“ fpyray switch

a@sﬁaéﬂ 3{8&%‘% pEENey f‘&%@ %%%Pﬁ%r%%{ pERsCIAR b frst tat,

s BB oSt ERLET S POT IR bt Bl st drtber Purther, the
elﬂ%%”%%e |.aév%?7ﬁ)e5'fd$5 ﬁélga Oéas'fnméfé B8 theJegTiipagaec valve (7b)
of P e éé?aé?@%qw S SO TR O T otb g ipg Butdodr expasion
valig oy e indopr etresitn Yave (42 o fBaed i plaioR the valve opening
of G SleERarr %35%}%@?%%&%933?@&93?@ SightRn Fipd 127} s st to such a

predetermined amount that liquid refrigerant flows at a predetermined flow rate.

In this state, refrigerant expelled from each of the inverter compressor (2A) and
the first noninverter compressor (2B) passes through the first four-way switch valve (3A)
and then through the outdoor gas pipe (9), flows into the outdoor heat exchanger (4), and is
condensed into liquid refrigerant. The condensed liquid refrigerant flows through the
liquid pipe (10), passes through the receiver (14), flows through the main flow pipe (11) of
the communication liquid pipes (11A, 11B) and then through the first branch pipe (11a),
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of the freeze storage unit (1D) are opened while, on
t he ot her hand, the outdoor expansion valve (26) and

~the i ndoor expansion valve (42) are closed. In
addi tion, the val ve opening %8 of the el ectr ériiaptember 2006

expansi on val ve (29) of the quid injection pipe (27)

wh&efneBné g ?%ﬁheqfcﬁﬁ’c?H%gbﬁﬁp%&ﬁg%ﬂﬁ?%aﬁaL éeo%‘ Isfhrage expansion

ref riger | ows at a predeter

vl g4@t foGrs ihfef {Hegc%'l?gksﬁi‘%og@t %gcﬁa;n% gﬁx?c{n \1/ste Ffa orated into gas

I nv er conpressor
ﬁ%%) ssor (2B) passes through the fi rst f our - way
“valve (3A) and then through the outdoor gas

L R N R o
wPRREERB 0 o ARSI Wb 80
s PR R0 6 B, e B o)
VR Rl Rt %&Eﬁ%ﬁﬁﬂi%@%&a hﬁrﬁ g sorage hea
exglgalrn%eé {5&) ég Erq%gansi}%ngm%r éxjesgcgr(g{q gnde %p%p(l@ &ompressed is

er ant the ot her hand, the other

;
dlsffﬁ?‘tgleg%os@fere ich B3 B1PF @8k i gerant flowing through the

i qut tea%@%g@%n&pvg&g@?dt (R e o s Sy 4 and the gas
OB st b B8 Bl 3 i

refri ant s refrig rant eva orated in
ProspRe; PB’FaQB’h refyR H%\ %rmt’@mf QRIESHRh ( ?ﬂs Fndnto the first
and, after being conpressed

booster co g
DO?@V%%C@H%W BF @%h hBYBPREWEAD g% suck; ap@ﬁ(laesant qreulvﬂen,gth@,mslde of
eranj evaporated i. old stora eat
Effqatﬁ %?asgﬁag #Wéngﬂg of! ‘?‘&%‘i‘%‘eﬁt%ge g!@b’é!aﬁf‘e%reff?%md
t he hooster .co r é1> flow intg_each other in
the PGHAUSHIOESY a a&er}? 0g8ter gompresson (33 H?eri’fts-‘éi‘“f%‘éf refrigerant in

verter co essor the first noninverter
the PRF Slyage )exclwg a&)afnﬂ?so\%ﬁw tga PFesaure o e figerant in the cold
circulatio th nside of _.the cold storage showcase
storaeq haat Wﬁ%@r 343), peist  gesilt, dop, YR Ak atare (evaporation
refri te 15 Be aueof suction by the booster
te“tﬂf?ﬁ\”gi ok refnigamnt i the freeze storagshealeexs (B1) i§ minys 35 degrees
f[ee e st.orage heat  exchapger (51) falls bel ow the
E’P Mg gftq‘ea’n and, e ctegiperpturs (ﬁvg@@amttemperame) of
excha result, for. exanple,

eﬁpgﬂ:ﬁg?g céi? gt%ﬁge lhg@t, e¥ghanger (45) becomes mmus 10 degrees Centigrade.

During the refrigeration operation mode, the start and stop of the first noninverter.

compressor (2B) and the start, stop or capacity of the inverter compressor (2A) are
controlled, fc_Jr example, based on the pressure of low-pressure refrigerant (LP) detected by
the low pressure sensor (65), and operations according to the refrigeration load are
performed.

For example, control of increasing the capacity of the compression mechanism

(2D) is provided as follows. First, the inverter compressor (2A) is activated with the first
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tenperature) of refrigerant in the freeze storage heat
exchanger (51) is mnus 35 degrees Centigrade while,

on the other hand, the terrperature (evapor at j.on
tenperature) of 20 refriger in the col da} #SP'&"&'@berZOOG
heat exchanger (45) becones m nus 10 degrees

nomﬁé}[e'rgfo ?esscC)fD?Bo)nﬂlaEaﬁﬂ eHer stoppedt state. o P rafier dhe eapksity of the

st ar of the first noninverter.

mveﬁ%/e Té"fé?sror &‘p‘@} 1sa1”ﬂgre5§k€ 18 taPfbxinfin®the Nombinerdases fufthehdhen the

ressor (2A) are controlled for exanpl e,

i ased f GESebesly,ethe i @pacityt of the) inverter
1nve Srt %%Tg Si?ph?;%s?o{/‘\,/%%rgevg‘%ﬁgensor (%5) agd ot

comp S{o%f{?ég ek ﬁ’g'} Fenitligh. ' echh?ErtHé idad ihereskeastll fddher, the

or exa control I ncreasing the

capaﬁltg\()? h)gé‘méegte{ gﬁn@&@ﬁrgﬁﬁg QNndrRSRa NV the &) ndriinverter compressor

the I'nverter conpressor

(ZB)hsé@? 13 a OJWhE Iaaé(e ﬁtfo%e?ecﬁﬁﬁbﬁﬁb%mﬁﬁﬁﬁvr capacity, -

essor ace In the stopped

operg%a%sre g@g}sﬁe ?%Ej Péopeesaﬁla%‘ﬁ'oi Yorofhe AEreade¥e E&xﬁf)rcssordcapaclty are

ncreased to a maxi mum the
i ncreases further, then the inverter conpressor (2B)
P P%n“é‘ct i vated while, simultaneously, the capacity of

th t
e n\l)/ﬁ’{ ?ﬁrgﬁnmgip £ ?10 &thé &8l stota a%:@@gl?ﬁ?ffgvslqe ¥6) and the freeze

m ni oad i ncre further,

storz;ghyg ,egggrg ac t (ﬁ%}h ]%F Ir g%/g%et 6t fﬂéﬁps&ﬁ&oﬁgd\) b)l' Sth? rgspectxve

noni n erter conpr essor

temsé-ét{g!gq s?eg,iﬂgg]tu t | V?’é}é‘,g%ﬁxe Smé Q? CRTE oPthe G816 Wig dpefatiohtnodes.

apa0| operatlons opposite
to the afo esai d confral t gﬁiﬁé t (1E) during the
conpYeess g & ﬁ"rS %ho?ﬁrPeJ e va vcéuoéen)l ng &

opelt:aggg,fal;: f@ﬁtigr:qeg C(ﬂg? 2 &é&"ﬁn@? gxﬁaﬂ’\?/*a]p& é)‘f@{éﬁl?) bffhe c%ﬁﬁlnunication
oA e e A
the Séwig?gsg{:rglslgq%\#p@gg %fr atdr gﬁ? Fun%gc%%l dMNGIL A" ?9 %§n¥he refrlgerant

1geT ant CI rcuit
enﬂ;ﬁg?eyndo er %tﬁl lgghf( o U%gm%%&e%tg% @%Y'n% P{&Lﬁ‘éd’&glsg&ggge heat
exchaseet GIDeHE AP NG e iy PS8 mrlin s
ol o SR i P
2 )e(?t exchang ag%ané: ‘)&He\éﬁﬁje&:%g gf%t:ix%gﬁtegﬁ ?ge?r%xg}lelg §fdg ingreases in the

deg?eaesoef svl\lll]q)grrhgatsb%pﬁéa(t: %gclzl{ag € Iw?thr]?c}uid refrigerant, it is possible to prevent the

degree of superheat of the refrigerant from becoming excessively great in the compression
mechanism (2D) by mixing of the liquid refrigerant with liquid refrigerant from the liquid
injection pipe (27).
FIRST COOLING/REFRIGERATION OPERATION MODE

The first cooling/refrigeration operation mode is an operation mode during which
space cooling by the indoor unit (1B) is provided simultaneously with refrigeration by the

cold storage unit (1C) and the freeze storage unit (1D).  As shown in Figure 4, during the
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conducted, and their capability to provide
refrigeration is enhanced to higher levels. On the

ot her hand, even when gas refrigerant on the suction
side increases in the. 20 gggree of superh@ﬁepg‘if”ﬁ%%@ooa

exchange with liquid refrig&Fant, it is possible to

ﬁrs? :cg\éﬁ@%eﬁgﬂag&g ro%@ra‘%nfx}%/ig@é, hgatin9értdrheonipessog qRANtand the first

ExXcessi ve great in the conpression

noq%a\?q?t%{'] %:é:ré]p A f&?agbééﬁ&f&ﬁlsﬁthﬁ th @dirrésSiohi iedhanism (2D) of the

romthe liquid injection
i pe (27)., FIR I REERI T C) al

frsbsYsi Philet ORIBE | S AFET  STOR Gl Mo RO lone

an operation node durin j ody .byahdl&he invert
consHbs th FAMRTEE)O1 S‘eﬁ’f’%@?"\s&%ﬁgi% ?gﬁ%@gs%y§%t hA]tl ¢ Hmverst

refrigeratiaogn the . cold st i €noni
COPMPIEESPE @Aéf é‘g“e%ﬁﬁ porugpgtet A‘g"“g‘%ﬁ%’m& iLth}Zi é‘gf)éhﬁ,@g%d@rai ﬁ%mveﬂer

the 38 7 Septepber. 2006 . first.. [ [ ' is als
corapiesset (66 el iasion parh o} SR LS oOERRSIRTSH is also

first noninverter conpressor (2B) together constitute
activatede onpr essi on nechani sm (2D) of the first system

Conpivodof5s B 05 S i SALR RS R S fowrvey i
vl Eoapead U s Apm-me SRS e S s B s
Fusi, 061 dacumaaoeie FaBR o s YR iRk SR @ w0
ccmghapsegccnec (10 f i e e ETIRY 8 vl o e cier

- valve (3B), and the thi four-wa i teh_yal .
hand, éhﬂaalétﬁoéfvﬁxpéﬂ%@f‘ Valve dﬁg LCIPRIPE {0 ﬁ’(‘}mes?& s‘fge- Fﬁ‘?&"ﬁéﬁ" opening of

the el ectromagnetic valve (7a) .qf. the cold t
theueleetrqriCpxpangion el ¥ &%’Brogr?&’gﬁé‘ﬂ’ﬁdn%ﬁ‘% P’(P?b(?"ﬂsa‘tqﬁ‘?ned so tha
freeze storage unit (1D) e opened while, t.he: .
liquidheefrigéranidis supplisdst #lod wf*%{?mg‘reanﬂ%h K?g"’ 9 3;13 rsg‘?r“a"unn gide of the
in the closed state. The val ve opening of° the
compression meshanip{dPdn val ve (29) of the liquid

L DD (2] S L SR ol s
e o B e b g e PR, S99 A e fom e
sexcnd eniessommenes it S shet O e e 38EBoe v ©
pafsxtgfclulg(}ex?hef Ei?srtnfgurl]'-eway switch valve (3A) and then through the outdoor gas pipe (9),
flow into the outdoor heat exchanger (4), and are condensed to form liquid refrigerant.
The condensed liquid refrigerant flows through the liquid pipe (10), passes through the
receiver (14), and flows through the main flow pipe (11) of the communication liquid pipes
(11A, 11B).

One portion of the liquid refrigerant flowing through the main flow pipe (11) of
the communication liquid pipes (11A, 11B) branches off into the second branch pipe (11b),

passes through the indoor expansion valve (42), flows into the indoor heat exchanger (41),

and is evaporated to form gas refrigerant. The evaporated gas refrigerant passes through
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second noni nverter conpressor (2C) flow into each

other in the high pressure gas pipe (8), pass through
the first four-way switch valve (3A) and then_ through
the outdoor gas pipe (9), flow into the éRaptember 2006
heat exchanger (4), and ar ondensed to formliquid

the %ﬁ%ﬁgﬁﬁ?ﬁg BpS g@? éf&? YRSRrbuh Gke frdt Thul- @8y switch vawe (3A), and

rou pe (10), passes through the

thenz ﬁc;%géﬁfl? %écﬂxd f@&gwg& QWRcH Pa1oe! %B)t, TR wWBhfbulgh Qe Piddidn pipe (6¢),

. e conmuni cation liquid pipes (1IA 11B). One
B 0 B SRR ROL 2D, PV
s
flow Bk A Bb P LhrimpiFa L lia s (FLAT HRBP branCics off A the fist
gtk 36t oGRS Aol S R o
e oS Y L4 T S P 0. o
evapqBHiesh & (0RR %%@&%P (’3%? b8 oin s b BB igerant flowing
o e By ol s LS et 5 3 BB B (15 nt o
(osetdngeaneract ' :mygjafw%%smﬁ& 1% oL vapgrated in the
freepe ploTags gt exeiages (Y ?sﬁ&%%}@ﬂtc}o SRR SBmgressor (53) and, after

_refrigerant flown t.hrough the.fi b h pi

wgmphantsSirith b BRI U D 2
an ows into the freeze stor t
(1 psrmfapatierime s s oREs B o GR0ES) and the gas
[ , and i s evaporated to f fr.i

egasot resld o 6 o ermesph 5% uhRC R g e Low-
exchanger is drawn into.the b

presgus) s aipea (D anch g Lo JOGEE POTHSOn GFbbdg o the firs
the branch gas _pjpe (16). The gas refrigerant

noniny i cREPEeSSAr B col d st orage heat exchanger (45) and

the gas 15 refrigerant_expelled fr. he_b .o
conPoossttpn gy kb,# NHTGCBRE KEOUAYH| 1P . the shop is ai
)ressure_gas pi pe (15 d ret . I N,

conglgﬁmdeg)s nge(r gg}pggﬁ'énqsz) nét Heer lgjaﬁﬁ]e %ﬁ: ﬂ%e)lln?:\élg rotfet[-xe cold storage

conpressor, (2B), .
showcase and the inside of the freeze storage showcase are refrigerated.

The behavior of refrigerant during the first cooling/refrigeration operation mode is
discussed by making reference to a Mollier chart shown in Figure 5.

First, refrigerant is compressed to POINT 4 by the second noninverter compressor
(2C). Refrigerant is compressed to POINT B by the inverter compressor (2A) and the
first noninverter compressor (2B). The refrigerant at POINT A and the refrigerant at
POINT B flow into each other and are condensed to form a refrigerant at POINT CI. The

refrigerant at POINT CJ exchanges heat with suction gas refrigerant into the inverter
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By repetition of such a refrigerant circul ation, the
inside of the shop is air <conditioned to | ower

tenperatures and, at the sanme tinme, the inside of the
cold storage 20 showcase ang the inside of/ S§pterpaer£006

storage showcase are refrigerated. The behavi or of

cothBidsidqRAY and Uhé BigstifdRidviertsr ciRprebsdg/(2B) ind)BEUR refrigerant. in
operation node is discussed by making reference to a

the'\Rbtic861 #ha(PORPW2).i n Figure 5. First, refrigerant is
coflmpressed to PO NT A by the second noni nverter

conppe ' ' &ipRsksd tPPONTED by th
by T RoP T on o e e B Tt by the

ndiE LR PRTAF SR BB £8AG% e Sl oot
. . ' NT CL1.
and A 0 ASEGH S GBI NU PVICENT
Suet AR 6L KRN o103l 450 Rl POINT by e o
. PP )
ol BT o RS 3 e AT AARIE 3 P ot
e S0 AR PP PERRPCE R e v
RPN i e
(525' %vé %i%l Z(gr ?)6 mﬁteg{i%l%e?ﬁ'ﬁegx%%s Fégnpr%rradgzaﬁds is_drawn into the
i 9 A3 e BB St S
ool etieain fﬂ&?aaiéfmﬂce‘fg Eiraiticy bl y the
. P .
o B3 (84 8 rfaunlf bt i ghona o o
. ion.. 10.(¢52). ..
o 45530 i RIS BB b R o i
{ nt.o. 5 PONT L.
e B3 if Beromighised do PRUE RePk he Srsbnit Sridhstonpalve 29
i PIGEORE o Theh AP Erre) SRR e K BOING, Fchod shpreater is
oo P BBl S bl o o P B0t sgmpesr
o PONT L by the electronic expansion valve (29) 15
(2Bi‘l iquid injection). Then, the refrigerant changes

tate to POINL G and, thereafter. i.s ,drawn into the .
i rdle i cPrerbeh e B (OReblany f 5 FBeeBl droht am) i
evalg]o%atleﬁvzﬁréi?trere%%) @éﬁ?xﬁt‘%ﬁes {)}g %é compression mechanism (2D) of the first

system and the compression mechanism (2E) of the second system, and by virtue of the

-

booster compressor's (53) double compression, there are three different evaporation

temperatures.

In addition, when refrigerant circulates during the operation, liquid refrigerant
flowing through the main flow pipe (11) of the communication liquid pipes (11A, 11B)
exchanges heat with low-pressure gas refrigerant flowing through the low-pressure gas
pipe (15) and, as a result, is supercooled. Because of this, the refrigerant enthalpy

difference in the air conditioning heat exchanger (41), the cold storage heat exchanger (45),
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As just described above, the refrigerant in the
refrigerant circuit (1E) is evaporated at different
tenperatures by the conpression nechani sm (2D of the
first 20 systemand the conpressi on nechani/sheptembesi2006
t he second system and by virtue of the booster

w %@@?@%ﬁ&%@ 1 5L O PRt o cr
oub5] SHRSEAToe”l S SRR 00, ORI O cion i
enl?afnc%cpﬁ)tﬁ éUe‘fsat' on |iqui d pi pes (11A, 11B) 25

exc ange éat’ With | ow pressure gas refrigerant

{1 ovispgaly 1@%{% Sk RR 33 Wi 988 r@ﬁgega&ﬁ% RSt side By

i.n _the

meffs of G ”ﬁ@e%ﬁ E&%@H%‘kﬁﬁﬁg%ﬁ aPertfde |Sapesr!;s$tﬁ°g the refrigerant
h 006 t
froﬂeléetg?g])ﬁiﬂ%‘t% eﬁ?é%%emeli‘ilheaﬁa]ﬁt ; esrtBO &o rresagr eat gr

wﬁ&qﬁgﬁ@imﬁww&?%@ %W. gerati on

or ¢ o Feen coStime R greipr aRerpin et k0 ghetgfien mode which is

carpEouiie Hireppiatiyag sem oy S%fﬁﬁ'@%ﬁ”' corhé eor i i e the firs
coolinp Ry B e ERoRND SEEREPG Fadh CHIAIPEN COBIIHION \Ore  second

e s cond coolln [refr gera on operation de [
°°°i;ﬁ m @a.afSP r%tht 008 ofpa el ghe first
OVIde s coolln he. |nd unit
nonara B CqQrpRres oF 4B) 15 Gwetaﬁ?qo wgtilF airery Sgnipg ﬁldspe?afqnaﬂg to Figure
de .becones _defi cient
‘Em ﬁ'ﬂ%‘?& }hﬁéF%ﬂqdcﬁﬁ’OHBJ%‘gﬂﬁ“% pRerptionmede ig basically the same

noni nver.t

eratlo n whi e first r .
as (96 35iting z@; s Gpfbe eration eodirion, St ﬁaeoﬁca@twn that the -

'é%f}n\aa@ﬁ%%%{%%eeérﬁ g;%?vé?qhsﬁ i 5?%%?%# Woe s

basi cal | the sane es dur.ing the first
coo|4<i+‘gr ly; ding ﬁherﬁe la reltieemtion PerRti f1ads, refrigerant
t he hiord four-way ch valve (30 is
expglJﬁ @W@cfa?lh%'ﬁ’ﬁﬂ%"%!i eweprf@%arw\ dhe fist Wt AgpVverter comgressor (2B),
the secqond cooling/refri j on qper tlon no
and,tge F?“QEE dWPmVSSIﬁ'e‘FqnéET e?*"‘P%E?@a@rFOBF'g ‘%tg‘?"f heat exchanger

conpr essor the first noninverter co resso
4) 3S evaporated in the indoor heat excganger (41), the cold storage heat exchanger

(45), and the freeze storage heat exchanger (51), respectively, as in the first

cooling/refrigeration operation mode.

Then, the refrigerant evaporated in the indoor heat exchanger (41) is directed back
to the first noninverter compressor (2B) and to the second noninverter compressor (2C)
while, on the other hand, the refrigerant evaporated in the cold storage heat exchanger (45)
and the refrigerant evaporated in the freeze storage heat exchanger (51) return to the
inverter compressor (2A). By use of two compressors, i.e., the compressors (2B, 2C), for

air conditioning, a deficiency in the capability to provide space cooling is compensated.
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and the second noninverter conpressor (20 is
ccondensed in the outdoor heat exchanger (4) and is
evaporated in the indoor heat exchanger (41), the cold

storage heat exchanger 20 (45), and the fredz2eriengge006

heat exchanger (51), respect4| ely, as in the first

hnglrefei X ' . 1h
Fof PBasheiifid MEesBlbeth, R pliel G fe . hink Betymen the st
cooiig oSSR e WRLILSRMF o BB om operaion mods
. hessor (2C) while, on the other hand, the
1sorglg§| gefant evaporated in the cold storage heat

exchanger (45) 25 and.the refri.gerant evaporated jn .
the!&??(’?éléz es%egf'ﬂ‘é ecqﬁ)é‘&ﬁgi‘i]@ﬁré‘ﬂa’ér opargyon. dpofe, i is; pessible to
i nyerter conpressor A). By.pyse.of two conpressors,
accop}pi]_sf:] IPROVEY trlgg%qbiﬁty%,hcééj{e%@%qrantﬁuperegcﬂdi ti oni ng,
i C] i pability to provi de space
E@Bﬁér@’ﬁ%ﬁlﬁh&gﬁg 42 7 Septenber 2006 The
spegjfjic description of contro|l of the swtchjng 7
bet hEeheating oprration B9ge 1Y PRFFUGPIIAET GHngowhishioBly shgereheating
h g fri . . q
by {6 nglooF B (B S PAPUALA. n oWk Bbohipting operation mods, the inverter
cooling/refrigeration operation node, it is _possible
COmpIESSOE, Tgéi Gl?ﬁ‘lei%?ﬁs"i‘%? dhe SempresHor spesbanismy (21) of thei farst system
refrigeran{ supercool. HEATI NG OPERATI ON MODE The .
while, oyt gthsp gi"&f o fitb Banimeeri coppressordd Byaad the seremyl noninverter
whi ch o&l y space heatin by the jndoor unit &18) IS
compiessor (&%) “terfthergeonstitie dhe cgmprrssion; mechasimn @K of the second
inverter cqnpressor (2A)  al one constitutes the
Systepyy #5S69WNJR Figwr i shad 2oly Bre Hast apd segondnoninyenter compressors
while, on the other hand, the first noninverter
(2B, 26 )i ree dassompressionechanisarEn of thaseaond sysiem, ceggstiveted:
(2 oget her constitute the conpression_nmechanism
(2 “@Fr,taﬁén@%%w thesolid dinepf Fgegr, the fiasy fovs-way switch valve
only the first and second noninverter conpressors .
(3A) g syvitehed intp the secopd stagaithesesrnd forrcwathswiteh vatye (3B)tin gwitched
. econd system are activated, Further, as indicated by
into {he durslottete mdyehe dhirgifgirrway switele valve 43C) éuswisghedsintor i second
valve 15 (3A) is switched into the second state; the
state. OB e ¢Hex bandy the\glectionicasxpangiomyalvs (39) efcthe diquidvingection pipe -
the first state; and the third four-v_vaé switch val ve i
(27), thecglestromagnetic\ealve (la) of the eald stotrgesinit @ C)Gand: the elsctremagnetic

hand, .t he el ectronic ‘eX{Jansi on val ve (F29) of the
valve, (78 o) thenfreaze;staragn peit (1D) are all closed. Further, the indoor expansion

valve (42) is placed in the open state, and the valve opening of the outdoor expansion valve

(26) is controlled to a predetermined amount.

In this state, refrigerant expelled from the first noninverter compressor (2B) and
refrigerant expelled from the second noninverter compressor (2C) pass through the first
four-way switch valve (3A) and then through the communication gas pipe (17), flow into
the indoor heat exchanger (41), and are condensed to form liquid refrigerant. The
condensed liquid refrigerant flows through the second branch pipe (11b) of the second

communication liquid pipe (11B) and then through the main flow pipe (11), passes through
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(27), the electromagnetic valve (7a) of the cold
storage unit (1C), and the el ectromagnetic valve (7b)

of the freeze storage unit (1D) are all clo .
Further, the indoor expansi 3&120 val ve (42)?%%?@9352006

in the open state, and the ve opening of the

oo SRR BRI o Pl BBt 07 o cont
us SEE WD, R bl P BB 88 OB  RBlig reigera
Ao . Ry sl Sxchanes I P S i b s Exglion yatve 26 of
v By b b A et
T
smg?ﬁvﬁﬁﬁiﬁ?%%@ & _ch@r}? g?lgmﬁsmﬁl Yaiee &.ﬁc}uhg“’s through
e ST B RG 5hy A LRSSy 365 S e back 0 e
e o

nies 5 i g e o B g g e ol
opemliondpodgal ve (3A), and then through the second

four-way switch valve (3B), flows throu t he suction
FIRAL %A?EEI@EW&Q% RRRATIONIIE cor (20

is directe ack to the first noni t .

(20 Therkiest beatine/refEgemion SRPRUER Fee it frieBlseEpvary Gporasign mode

repetition of such a refrigerant circulatiop, Jindoor

during avkich epacehgating py ths Bdgor unjt G)\andrefgeration by {H%o1d storage
conpressors (2B, 2C) may be_ operated, .as_in the

andfersze sigragspertst(d6n lf%a@. proyided withayt W&ﬁm‘tﬁa?ﬁﬁwx"haﬂgef
OPERATI ON MODE The first heatingtrefrigeration .

(4)-oferthe ifisyt heptre/Tefrigersiion opeé%twremdfe@érsg?%ﬁn e 8, the inverter
during which space heating by the indoor_uni t%élB) and

compa¢sspyd?A) iand B £Re eenimvesiesreagepresser A#B) ripgether constitute the
storage units (1C, 1D) are provi ded w thqut [ th

commsaiﬂgrmh@mism(( &Héhgfe%he( st Systempyhile, o the other hand, the second

heating/refrigeration operation node, as shown in
nonjrivgriete camprepsor (AG R elape constitutes the compression mechanism (2E) of the

second system. And, the inverter compressor (2A) and the first noninverter compressor .
(2B) are activated, and the booster compressor (53) is also activated. The second
noninverter compressor (2C) is at rest.

Further, as indicated by the solid line of Figure 8, the first four-way switch valve
(3A) is switched into the second state while, on the other hand, the second four-way switch
valve (3B) and the third four-way switch valve (3C) are each switched into the first state.
Further, the electromagnetic valve (7a) of the cold storage unit (1C) and the

electromagnetic valve (7b) of the freeze storage unit (1D) are opened while, on the other
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conpressor (2A) and the first noninverter conpressor

(2B) together constitute the conpression nechani sm

(2D) of the first systemwhile, on the other hand, the
second noninverter conpressor (2C) al one cobSepianp@s2006
t he conpressi on nmechani sm (2% of the 20 second

han?yﬁlteeo'&do’%p g}\%atrn?ﬁmi J&Y\%r@ggiscc%gé .g E?H% refeegéé '?\'}g{)%%?ona\ﬁaéve 29 _Of

P st noni n er conp sor
t,he. boest.er €0 ' '
the JURi BICHE PRLRVEDS STl o oSgterbbly A FHihe purpose of
1 Furth&x as,indicated by the solid line of Figure 8,
oY faie ngmq%n”-may switch valve (3A) is switched into
t he on tate while h t.h hand, .th d
| e 555 e ol o A5 SHRSF R Bt SRR om)
witch,valve (3C h 1 tch ipto the first
e BB B SCEPeoRE B B Sl b o
col d _storage unit (.1 and th | ect ti I
and{ 1) U pEth D P BN EATAR S AR (7Y e Ao SBo GO APt gxchanger
oSt s PN R G 9 g v
expansi on |l ve, (29 liquid injecti.on.pi
b 2B B G54 0 of Bt ct e b e, 18) an
pur pose of . flow, rate adjust t.. Ilpn thi te,
Aok e £ sk ginecd 10k DL O Bhinclie PipsdIDE:
conpressor, (2A). and .. 5 the first. [ .
Corhesastot sbjheaaTebieom ovits BrPuS BB sk neh pivs 110
switch valve (3A dth t h i cation,
ovwigtapie SO FHFE< st XHEEUARD 1HBEP e £OVLRER4R gapitsion valve
41),, d i d dtof Liqujd fri . . The,
(163l REBIF4 I Eorreaes FEIBSFE | DY hen Fegti Of e laidfrgigeraa
branch pi pe %é&b) of the communication Ijquid pipes. .
flowing Ahroygiyhe, figst Branshspips (b1a)ndows tirough a#rcﬁrqﬁpgélqclﬂa)w (13),
hort of the main fl [ 11). 10 ti f )
ﬂov?srﬁetq thgffegze @pra{gséaeaggcﬁh&ew &alﬁtm 8y %ﬁhrg %??#S%qorgge expansion
branch pipe (1l1a) flows intg, the cold storage heat ,
valve(SRh g s evapprated teaforey gasHelirigsrant.s ; bhe gas @%@%@Wﬂporated in
valve (46) and_.is evaporated to formgas refrigerant.
the frpeze stasege hisat exchangs (Bhids draytn g dehogalensrmprewf(33) and, after
through the first branch pipe (1la)_flows through the

being campressedy if disehapaed tq the branghgas pinst@6)-ne freeze
storage heat exchanger of the freeze

. 51) by way

st orThg gasefiigesans ﬁvms)r%taqg inethesold storage heat gyehapger:(48), aad the gas

formgas refrigerant. The gas refrigerant evaporated
refrigerant discharged Aom the bg@stwwm&%‘ﬁafﬁgrﬂ% mtojegchypthgp n the low-

into the booster conpressor (53) and, after
pressure gas pipe (15) and return to the inverter compressor (2A) and to the first
noninverter compressor (2B). By repetition of such a refrigerant circulation, the inside of
the cold storage showcase and the inside of the freeze storage showcase are refrigerated
while, simultaneously, space heating is provided in the shop. During the first
heating/refrigeration operation mode, there is established a balance between the capability
to provide refrigeration (the amount of heat of evaporation) of the cold storage and freeze

storage units (1C, 1D) and the capability to provide space heating (the amount of heat of

condensation) of the indoor unit (1B) and, as a result, 100 percent heat recovery is
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bei ng conpressed, is discharged to the branch gas pipe
(16). The gas refrigerant evaporated in the cold
storage heat exchanger (45), and the gas refrigerant
di scharged from the booster &gnpressor (53) 7fé% en%egZOOﬁ
each other in the |low 20 pr®ssure gas pipe (15) and
retyrn to the inverter conpressor (2A) and to the

aChquFéJ‘t noni nverter conpressor (2B). By repetition of

cof B SR Bl g b0 prbn 1o o e
sooRh HARE BURLEFBS il sl 5l i reigeny o oo i
the tcbioneoppe AT ESIR he R T THBLER O RELT DR biee 1D of e
conabastuon Yad e Ko B BB AR 4 FMaLeila by tow-
e el s S el b i
Eo i e gl A
ot St ey it (T B it o)
fhtniscisgierini iy
O e e ™
it i P "

i el gl e e e
air tamperasuten arg love ¢ thatoimhthe "}l?é‘?ﬂcgé?f H.’élg? %%gggg) }gos?tioned in the

Accordingly, even when a portion of the |jqui .
liquidbrangbrians (36)nian prigsure it e s oy Bae L pEthe pommunication

(I'la) fromthe second branch pipe (11lb). is flashi ng, . -
liquid apipesg 6E1A,s 1EBh @lsasdkops-nt Sbere s @e Iﬁﬂf‘)é'é’éhtﬁn at li}q“i% refrigerant
thereafter is supplied to each of the heat exchangers
conensed 50 the indoembeas exehangerd1) l"‘1'1‘£ flgve SQ1 Jowvagfs @Fr?"?‘ﬁﬂ"mge heat
receiver (14) is |owered V\,henotsidg a'gr . . 14) b
exchangse (45) and o thecreeaqystosagethsat exchangen €5 Sutinte the reqqiver (14) by
relief valve (37) positioned in the |iquid Qranch.
waypphthe(Begnd branclppipsill) ehithe ﬁ@c%aiqqmwafaaoaamﬁylpsfﬂm and
the communi cation 15 |iquid ‘Fi pes. (11A, 11B) al sg the Liquid
the dnam dlowTpige €11)s im ghepiest prbedimgnt, iqpveysrg itjis arranged that the liqui
refrigerant .
branch pipg (36) is provide with the relief valve (37), thereby making it possible to prevent
the inflow of liquid refrigerant into the receiver (14). In other words, by the arrangement
that the pressure in the main flow pipe (11) of the communication liquid pipes (114, 11B)
is prevented from becoming low by means of the relief valve (37), it is ensured that liquid
refrigerant exiting the indoor heat exchanger (41) is introduced into the cold storage heat
exchanger (45) and into the freeze storage heat exchanger (51) and, in addition, it becomes _

possible to hold sides short of the expansion mechanisms (46, 52) in a full liquid state, and

it is ensured that these cold storage and freeze storage heat exchangers (45, 51) are
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condensed in the indoor heat exchanger (41) will flow,

not towards the cold storage heat exchanger (45) and

to the freeze storage heat exchanger ( 51), but into

the receiver (14) by way of ,1he second brarchepigsber 2006
(11b) of the second conmmunication liquid pipe (lib)

il 5 ARG B ) b 6 OB i
MW SRR ST bl e to prevent | the inflow of 11quid
se R IFERTINEIR BB R bR Rp 101 0, >

<SP Steol Heprerpmag mtpasy Mol BiRalide Pupblith surpios
oS N ST AR Y By ALy e oo
o 54 B e PG RO o AR5 bBon e

addi.tion, it hecones ossible to hold sides short.of .
Dripio i, s ReaOnE BTAREEbEh ureRtim o, 2 SR i FRRUF: e inverter
state, and i} js ensured that these co st orage and.
comprewoe @Adransk %ﬁ%?&ﬂgﬁﬂ@s"‘(ﬂﬂﬁ”’é’l) b%r)e%0 T constitute the
Sept enber 2006 revented from undergoing a drop i
compressionc Hgalanism ;ﬂglah é’?tﬂbe gfﬁé SYpiEmY a'g‘élgoPn Pﬁt‘}é ﬁ’&ﬂ‘? the second
flowi ng therethrough. SECOND HEATI NG REFRI GERATI ON
nODGPIETIAT FORPIFSER. (R AlencofrRsHiES; the/SOmmMPFIAnaReghpnism (2E) of the
operation node is a heating cagzabi I |(th Sﬁrépl us. 5
secoybsystandn Aad dhsverier compirsspie iEALtng they BOYRRRTISE (qpmpressor
to provide space heating by the indoor 33nit ngg isn1 d
(2B) ererastivated apdain additiaethe Pogstes eRprsesor (33gs activated.  The secon
- heating/refrigeration operation node. During the
noniEeBpRCamBeTsAE (25 pigestat i on operation node, as shown
in Figure 9, the inverter conEresso éZA) and. t he oy .
£ 1 r SHerioRpncl beatimereiigBraton GPTIBEY Meiscibr OREGHAN Tgge Which is
the conpression nechanism (2D) of the first system

caryieh pet, if e tqapabilityeto pravide spaee deating baepmes TuRiEs (during the first
conpressor (2C) alone constitutes the conpfession ) A
heatig/redingeratiqrp pperstion Haode; cangnds similanio Ak f{fﬁ'e%Fﬂmfﬁglgemon
conpressor (2A) and the first ngninverter co re?%%r, )
opeyapin made, withitheexceptiondtthay the serond ifowr-way gvitghyxalyg (3B) is switched
_ conpressor (53) is activated. The second noninverter
intodherpacend state{ 2C) is at rest. The second

heating/refrigeration gperation node is _an operat| otg ]
modetashrdinelys a portioar of exefiagarantt exprlledaffany 1gaely ¢l the inverter
provi de space heating beconmes surplus_during the first
compressor (2A) and the first noninverter compressor (2B) flows into the indoor heat
exchanger (41), and is condensed to form liquid refrigerant, as in the first
heating/refrigeration operation mode. The condensed liquid refrigerant passes through
the second branch pipe (11b) of the communication liquid pipes (11A, 11B) and flows into
the first branch pipe (11a) short of the main flow pipe (11).
On the other hand, the other portion of the refrigerant expelled from each of the

inverter compressor (2A) and the first noninverter compressor (2B) passes through the

auxiliary gas pipe (19), then through the second four-way switch valve (3B), and then
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heati ng/refrigeration operation node, and is simlar
to the first heating/refrigeration operation node,

with the exception that the second four-way swtch
valve (3B) is switched into the second staf &eptember 2006 -

Accordingly, a portion of ré¥rigerant expelled from
20 conpressor (2A) and the first

eac 3_f tthe i nverter
ﬂm‘f@ﬁgﬁ Bstiapr-waysyvitel yalve (3), flowsshronglythemutdaor gas pipe §9), and is
exchanger (41), and is condensed to formliquid
condepsed; iy tha puitdogs heat exghanger (4) torforniliqyid wfriggentat This condensed
. .operation node. The condensed liquid refrigerant
liquidh sesigerans passgh throngh theaeerivasr @A) Huging passagebthrmfght the liquid pipe
communi cation liquid pipes (11A 11B) and flows into
(10), fiesvy iintet therfinst hrapih @ifel (dp) dyowny off théenaimiflow ipipe (11) of the
pi pe (11}. 25 On the other hand, the other portion of -
commupricatedy liguid pipese(t ba) 1H8), ind joina die efrigehant fiony et 2tond branch
. conpressor (2A) and the first noninverter conpressor
pipe (11B). passes through the auxiliary gas pipe (19), then
t hrough the second four-way switch valve (3B), and
t hérhereaSiept enebportidf G the refrigttann figivind) thrbughsthef gt bidxh pipe
switch valve (3A), flows through the outdoor gas pipe
(11a)(pws dntd the caldruiemge teitnexchengen t(dS) ranteit evapeARAIR form gas
(4) to formliquid refrigerant. This condensed |iquid
refrigexaht.i GEheanthepportiam dfhthe Uighid hefriserast Aewing tfough the Girst branch
. passage through the liquid pipe (10), flows into the
pipe (liln} flowsaintd thei freeze Istarhgdoleatakchdngeh QSH,Bisne\fa?QMtdé! #Cform gas
_(11) of the .5 comunication liquid pipes (11A 11B),
refrigenant, jand issdraive intefthé beusem compRREAIS3p emgapfeﬁagaamm\zaﬁomted
) (11b). Thereafter, one portion of the refrigerant
in thefcotidstogge heatsyehirper (45) ahd tHeans ePigent disdiatedd PO¥ the booster
into the cold storage heat exchanger (45), and is
compressp {53) Bowtiatd edchoges in ti&S lovepresdiire gdBipR (1S, aRPrdth@ %o the
of the liquid refrigerant flow ng through the first
invertéxr qonmiressOr (3 A)eand 13 dhe firsmwminveiter EdiBplssoeEEB)St Or age
heat exchanger (51), is evaporated to form gas
r eDnriggr passageaniirough dihaWow-piesirb € g0 (150 "RIckSS}de gas
(53). The gas refrigerant evaporated in the cold
refrigesamiifrye tecmild snoedgahgsiiex CHempen@S) EXafiRs el Wil B4R refrigerant
di scharged fromthe booster conpressor (53) flowint
flowing sthtoughithe main floev bipe-(P)esHHE oftitfuriiéation (igRid pRES (114, 11B),
return to the inverter conpressor (2A) and to th
and thé iligaid refrigerssyr fiewing aBLES # ma#Blow pipe (11) of the communication

liquid pipes (11A, 11B) is supercooled. This liquid refrigerant joins liquid refrigerant
from the second branch pipe (11b) and flows into the cold storage heat exchanger (45) and )
into the freeze storage heat exchanger (51). Because of this, the refrigerant enthalpy
difference in the cold storage heat exchanger (45) and the freeze storage heat exchanger
(51) becomes greater, when compared to the case where refrigerant supercooling is: not
conducted, and the capability to provide refrigeration is enhanced to higher levels. On the
other hand, even when gas refrigerant is overheated as a result of heat exchange with liquid
refrigerant, it is possible to prevent the degree of superheat from becoming excessively

great in the compression stroke by mixing with liquid refri gerant by liquid injection.
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15 During passage through the | ow pressure gas pipe

(15), suction-side gas refrigerant fromthe cold

storage heat exchanger (45) exchanges heat with liquid
refrigerant flow ng through the main flow p §@pt@1r§_ber2006
of the communication liquid PPpes (11A 11B), and the

1 quid frigerant.fl ow .Lhrough th in. flow pipe .
(1)1 SERRAGORE BosrincB, b R Heconil bERiAb et oRC operation
uper cool ed. This li.quid refrigergnt jqi.ns Liquid

mode B Eiareef oy seakiRe it MpiEF i driige abily) “ang .
flo j.nto the cold stor e exchanger (45) an
|t ReiEeRroS Ronrore b FEDNT o b ahe Bheren sompesi $24) and the
of this, the refrigerant enthal i.fference in the )

firstnqranNeris SefePYsssr ( ):ha%@@?‘oflﬁl)otﬁ%\ Sﬁé“‘fqié’&@jf A condenses in
storage heat exchanger (51). becones greater, when

the ’é’éﬁﬁgg“é’a exchapass @D a5 reshlpriprgs eftieaeat BOINT{g/.  Another
iS-no conducted, and the capability_ to_ provide

portiqrr of; tye refrigerant at POINI £ eendensssiig fhsroutdaps heat exghanger (4 and, as a
ot her hand, . even when gas refrigerant is overheated as .

resulf, famnd o Telrigsennt RIS v THercaRer ahis refigegat #hCOINT C1 is
Is possible to prevent the degree of superheat from :

supseeaied g ROBNE (2 @pya repultaef heatt exchavgey wathssustion gaskrefrigerant
by mxing with liquid refrigerant by liquid injection.,

(refrpgezand: atnBOINE 0GP intesthe Havestas scanapresspr (34) jagd rthatfirst noninverter
during the second heating/refrigeration operation o

compirgeor] @Baidusine dbei flpy theoughghe aran davepipe (B)\ef] the pmmunication
chart of Figure 10. Refrigerant is conpressed to PO NT

liquid pipes @8A; BIB)-t er conpressor (2A) and the first
noni nverter conpressor (2B). A portion of the )
r ef Ahgaeftigerant at PQINT GV anshidemefaigerant atP QIpE €A flowrintoceach other
exchanger (41) and, as a result, forns a refrigerant .
to changpdniqa &ftigexart #HOIPDTr €5on Aoportipe of dlie refigesant a4 (POINT C3 is
PO NT A condenses in the outdoor heat exchanger (4)
decomtessad taPOINTE J by, the gpldssterageexpagsion valve (4§ Oamdris @vaporated, for
Thereafter, this refrigerant at PONT Cl is '
examplp.cat apobell depreegiGentigadess a result of heat exchange

with suction gas refrigerant (refrigerant at PONT G

i nt dinchanpther pedioncefnbe gekigeran Af PAINT: 68 is idrawn by the booster

noni nverter 10 conpressor (ZBE during the flow through
compr¢ssorrgFP), il Bvdespmpressed) tod? OMNE I bynthe freeaci dorage ieypdingion valve

pi pes (11A, 11B). The refrigerant at PONT CL and the
(52),r evaporpiesarfor gxarmueNat mins| dwdegrees €xotigradéyeand isodrawn into the

change into a refrigerant at PONT C3. A portion of
boostereccomyiressge (3Xtat RO KT The refrigerant compressed to POINT J by the
booster compressor (53) and the refrigerant from the cold storage heat exchanger (45) flow
into each other and, in addition, a portion of the liquid refrigerant at POINT CI is mixed
therewith after it is decompressed to POINT L by the electronic expansion valve (29)
(liquid injection). Then, the refrigerant changes state to POINT G and, thereafter, is

drawn into the first inverter compressor (2A) and into the second noninverter compressor
(2B).
During the second heating/refrigeration mode operation, by repetition of such a

refrigerant circulation, space heating is provided within the shop while, simultaneously, the
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deconpressed to PO NT F by the cold storage expansion
valve (46), and is evaporated, for 15 exanple, at

m nus 10 degrees Centigrade. Since another portion of
the refrigerant at PO NT C3,is drawn by th(fﬁept@mber%%
conpressor (53), it is deco?é)ressed to PONT H by the

i 558 518 SHBSRRL R BB ) e PR RES, plfe o
i 5 BB BT Akl B gty o i
PR RS o Sph S AT AR S, s
it ST 00 BERL e Y ey’ LS Rt o
cont i Bl AL RS0 oSBTt s dchr

_State to_ PQ NT and, thereafter, is drawn into the-
outsiqe thg roqmp by theput AR A; and into the second

noni nverter conpresso 5 . [ e second
THIRR HEASING/R; QE%&W&OgMb?%Pﬂ]epet ition of
"such a__refrigerant circul ati,on, space heating is c oy
or Qe cibisdheakipe/relFgerafip pereFien Taodh. % ameBerehgn oy which is
.7 September 2006 _inside of the cold storage sh Wease .
carriedrant i during theclitst heatipensizigsration gperghion g Tngjopr unit (1B) s
refrigerated. At this tine, there occurs an unhal.anc .
beingh Etswlficsent his apshility i toy Proyider desired spase Meghpg i HHring (iBe third
_amount of heat of evaporation) of the cold storage and
heatirfg/refigeratiosy eppEationneds, a3 shovanin Eighre; He the,inxesterjcojnpressor (2A)
provi de space heating (%ge ampunt of heat of 5 | .
and theofitsé meninvertr compressor (k) dpeetharicopstryte the gompLestiph gRechanism
of heat of condensation is _discharged, outside the
(2D) oHthm Tyt systemwhiegm the fthexhapd the pecony nonipyextst compressor (2C)
HEATI NG REFRI GERATI ON OPERATI ON MODE The third
aloneheanstiwgs: 8fer coapression merbanismy ()6t the seepndpsystant.opAnd the
node which is carried out .if, during the fjrst
invertae aeampyesset r(249r 4he ofrsb pegnivedsr fowpressele @Bhoand ythe; second
(1B) is 10 being insufficient in capability to .
noninpexnteri apmpaesspr QL) Ape eetiviatash andgin aiditiony the-oogier peppressor (53) is
heating/refrigeration operation node, as shown in
also aptigatedd 11, the inverter conpressor (2A) and the first
noni nverter conpressor (2B) together constitute the \
couysr sk mnne%wpabm@mﬂw( thind bea frigeration \opetiopopde is an
on the other hand, the second noninverter corrpr,essfor ]
operati@iCmode which is carried out if the capability to provide space heating of the indoor |

unit (1B) is being insufficient during the first heating/refrigeration operation mode.
Stated another way, the third heating/refrigeration operation mode is carried out if the
amount of heat of evaporation is not enough. The third heating/refrigeration operation
mode is similar to the first heating/refrigeration operation mode, with the exception that the
valve opening of the outdoor expansion valve (26) is controlled, and that the second
noninverter compressor (2C) is activated.

Accordingly, refrigerant, expelled from each of the inverter compressor (2A), the .

first noninverter compressor (2B), and the second noninverter compressor (2C), passes



10

16

20

25

al one constitutes the conpression nechani sm (2E) of
the second system And the 15 inverter conpressor
(2A), the first noninverter conpressor (2B), and the
second noninverter conpreSS{) (20) are actifaeptgnber 2006
in addition, the booster con% essor (53) is also
i yat ed. st [ [
e 9 B B AT RN, Bl et xchopger ). and

o TS e RS i
colf, A b AR N304 VA BB ) o e

heati ng/ refr.i,geratj ation.node ks carried. out if .
contipghicns g onen i 1B ctoal Hrt biagER et 1t the main
q thi.rd Iieati ng/refrigeration operation node is simlar
oVPIRHd )i r st heating/refrigeration operation node,

ith.the exceptjon that .the | ve eni,ng o e .
out 498 Pesioa i b Betnd e egynt wiap ARGPEL he st Bengh pive (112)
ﬂo‘é{gfeqts gff'ggq dﬁ%@%ﬁ% n%g%%ﬁagéﬁf(gﬁﬁ%% C?ipégzgqsrrgmgerant. The
oﬂlgpg]?ﬂt}ﬁg@p% tgfez ll@'l Wnye‘reé_%a%? Qrg}er’ic’gstg.}:mlr %ﬁ@e ggg%&l& {)JS]’Jte (11a) flows into

noni nverter, conpressor,_(2C), passes 50 7 Septenber, X
the fers8e StOFRESUIGAL Shrbasash sty ¢ gRozpey o gpsEefiigerynt, gnd, g drawn into

into the i ndoor heat_exchanger (41), and . condenses
the; hoster icquPEessast (Pher Tt st ertRobYappYed G i Sold storage heat

heating/refrigeratjon operation node, The condensgd. .. .
exchangsF (%) and thecaas Ae BRI e lled P Bt Posrier SoRgHtTSBS Gk Aow into
i pe (11b) of the, conmunjicatigon |iquid pipes (11A,
each pHjer ip A lqvwrpresape gas, pmﬁc@%iaag TequmL §0 GiedmyerieT rempressor (2A)
flow pipe (11). One portion of the liquid refrigerant
andftp ghe M@W@)‘G@W eHBPesSOE 2B anch pipe (11a) flows
into_the cold_ storage heat exchanger (45) and . )
evafion fecathphhandydhe lignid Fbrgesqnt, e @Emﬁatl%ﬂle it ingloor heat
t he quuid refrigerant flaow ng thro%h the first . o
exchanggt (A1), fewvs threnehy the waain Hoy pips €11 cQpEpBigatiofpliguid pipes
exchanger (51), evaporates intQ gas refrjigerant, and .
(1145 1H8L 90l pesees thepughhp Souidchrapdypips 446 whilsforcimp dheyaeliet valve
refrigerant evaporated jin the caold storage heat L.
(37):teconsn drits ligh paassurerandglaws g F‘{?éF‘é‘?ﬁYere(i%I | Thgreaftgmythe liquid
the booster compressor (53) flow into each other in .
refriggeant dlawsriates theeowgdeorheat exahanger {4y byevay Af the ppldoor expansion
i nverter conpressor (2A) .and to_the first noninyerter
valveo (6} @asd svaporgies into gas refrigerant. The evaporated gas refrigerant passes

through the outdoor gas pipe (9), then through the first four-way switch valve (3A), and
then through the second four-way switch valve (3B), flows through the suction pipe (6¢).of
the second noninverter compressor (2C), and is directed back to the second noninverter
compressor (2C).

The behavior of refrigerant during the third heating/refrigeration operation mode
is discussed by making reference to a Mollier chart of Figure 12.

Refrigerant is compressed to POINT 4 by the second noninverter compressor

(2C). Refrigerant is compressed to POINT B by the inverter compressor (2A) and the
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_ expansjon valyg %fquvt@@ﬁt&ﬁx

On the other hand, the liquid refrigerant, after
condensation in the indoor heat 15 exchanger (41),

flows through the main flow pipe (11) of the
communi cation |iquid pipes Pé)llA 11B) and paeptember 2006

" through the liquid branch ptpe (36) while forcing the

s ke s 1) g, P58 sk 1 POIIST U i o

POHg?fﬁ i @ﬂ){ ﬁa{chgdﬁgjo%%do%d)?ﬁg%sg‘% ﬁﬂ@ Enu‘la‘Sf"h?a%%Eﬁﬂ%@f (z‘ﬂ)to form a

iR 0 gas refrl gerant. The evaporated gas
refri eégﬁl égpzﬁ (gé\sses 20 through the outdoor gas pipe

(3 Ponfich SRRkt ERIVES i qiplehgi) ATt by the cold
storagﬁ 8xgaé1% Z}ia}]v&{gﬁﬁ gp? ‘r;g?allj 0 th %r:egﬁ%nl(pg%fp nﬁw& %Caegrees Centigrade.
In adisieh Spfe BB Her orfiOf of ﬂF%?ﬂ%h?tﬁ{%ﬁ&f REHR i the booster
S TR R TN I B e 4 v
evapﬁrg];ﬁrslnggr ant > co §§ %ﬁ@% Fég@%aég? x};e%rgx?vgalﬂ% the booster

conpr égé {I‘E}?t{l\”@s the inverter o Sé&
compiRfor (53 7at LML er THCRIasinY (cpepresssed fR EAINH J by the booster
comprEHpY éﬁéﬁ%aéé?refpéh%ﬁ SR PR T E

OS] S G e v

uqu@:rss%gné%a@rg PR S B b 5 o

exanpl e, .at m_nus, 10 egrees rade I n addition
,comrgweaéwanwﬁeﬂlp\orulﬂn o ﬂﬁemge 9L, *l@aéreawhm%aer Fééi Thgreby, the

drawn |nto the ter , conpressor .o .
liquiy @%fs&ﬁ@@'sgewqgofhma?@ﬁ Tpgint pinecdid) §’§ é%%g@mmunwaﬂon liquid
ansion val ve, evgyorat es, for exanple, at mnus 35

Plpesdé e’e’sB)Gﬁﬁ‘ERe@‘F‘)&é“él NIsCér awn into the booster
essor (53) at PONI |I. The refrjgerant caqnpressed
t o The) KfigeraRt #thBORSdsEéris é@oewfﬁﬁﬁ%g%m@éf) 4 dynde outdoor

the refrl erant from }he col d storage heat exchanger

qr Fmple &t gnmus iy Aggrses Ssptigrade, and is
exchanger (45) exchanges heat _wth I|qU| d refrigerant
drawg intethenypcand aaniiersr eamprgsor (e #dOIND Hw pi pe (11) of

ng In addition, the refrigerant, as a result of interflowing of the gas refrigerant from
the cold storage heat exchanger (45) and the gas refrigerant compressed to POINT J by the
booster compressor (53), changes state into a refrigerant at POINT G by being mixed.-
(liquid injection) with a refrigerant as a result of decompression of a liquid refrigerant at
POINT C2 to POINT L by the electronic expansion valve (29). And the refrigerant at
POINT G is drawn into the first inverter compressor (2A) and the second inverter
compressor (2B).
By repetition of such a refrigerant circulation, space heating within the shop is

provided while, simultaneously, the inside of the cold storage showcase and the inside of
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conmuni cation lines (11A, 11B) fromthe indoor heat
exchanger (41). Thereby, the liquid refrigerant

flow ng through the main flow pipe (11) of the

comuni cation liquid 15 pi ggf (11A, 11B) i g September 2006
supercool ed to PO NT C2. Th efrigerant at PO NT C2

e e QR) SEans Psvbibtraled:d i s St FA ABAAke berween
the AT r&#&g@%ﬁ@g&%& e g{&x%‘ﬁ% b bt ({}ﬁe@%g%&%% of the cold
storfgr g SIETRE ¥R Cod) e By toReblii BLPRYAR spaliheating (e
amone R o b S5R, e o 6, SBHEH BRASEhep pew or

into a refrigergnt at PO NI G by, being .mxed - (liquid
evanoRg Qs GPPERBIPd Dy, e Pv‘ge?rabﬂat SehBEEUN ¢ of
deconpression of a liquid refrigerant at PONT C2 to
EFMWQ_FMQPIM?r]oni c expansion valve (29). And
the refrigerant at PQNT G is dra intp the first
i nv & taspordangs: ¥4t thy Just sodiment otgr i fL gipe £31) of the
conpressor (2B). By repetitjon_of such a refrigefant
commu?lpic@rlau tignid piprsdd 1he le)nlg shared betwesn thedigaud Line of the cold/freeze
provi ded while, sinmultaneously, .the inside Sf, t he, col % )
storagesystgm adhe lquiddine ofithe aissparditioping sysfennapd cipsgdition, the main
2006. the freeze storage, showcase are refrigerated, '
flowming (313 of thecommunicationdiquithpiars1d 4, hEB)isdsid ophin side-by-side and
capability to provide refrigeratian &tge anpunt of
contpastng rslationshiprvith dhg low-pressute gag pipe §FAgwhichdisra gas ine of the
storage units (1C, 1D) and_the capability to provide
coldftegee staeagei siisferns mech thatlignid svirigerant léfsuwmfé%gy iQprespure gas
the indoor unit (1B), and a deficiency in heat of 5
refrigeramfor afuchbnatrangemept maskes dt Hpstible tousuely the Jtilization-side heat
exchanger (g). EFFECTS OF ENBODI MENT 1 In accordance .
exchangess (4gﬂe 45, 54) vathsdrigesant at furgherdower ergbalpy.peBecauge of this, the
the comunication |iquid pipes (11A, 11B) is shared = |
refrigeranteasthalpredifierpmce between dhe inkes and pulet pots of eaghyithe utilization-
systemand the liquid Iine of the air conditionin
side byattexahangars (#h, 4% $il) beemeastgseatetherehy nraking ip pﬁ@lb(lq% prgyent the
the communication liquid pipes (11A 1113) is |aid out
capability trprowide sefgigeration fropndegradingyeven) whendhe length ¢fipipipg és great.
| ow- pressure gas pipe (15) which is a gas line of the
colln addiiendigud lngseof: ur@lﬂy of Fystemp are arraggedjinto a singie line, i.e.,
refrigerant is supercool ed by |ow pressure igas
the single main flow pipe (11) of the communication liquid pipes (11A, 11B). As a result

of such arrangement, the total number of communication lines is reduced, therefore
facilitating the work of connecting pipes and reducing the possibility that pipes are
connected together erroneously.

Furthermore, the liquid injection pipe (27), for supplying a portion of the liquid
refrigerant circulating through the refrigerant circuit (1E) to the suction side of each of the -
compression mechanisms (2D, 2E), is provided. Therefore, even when the degree of
superheat of gas refrigerant increases as liquid refrigerant is supercooled by suction-side

gas refrigerant, it is feasible to prevent, by liquid injection, the degree of superheat of
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refrigerant. Such arrangement makes it possible to
supply the utilization-side heat exchangers (41, 45,

51) with refrigerant at further |ower enthalg .

Because of this, the 15 refrjgerant enthal pySeptember 2006

di fference betvveen the inl and outlet ports of each
45, 51
f&ﬁl&%%ﬂ@%?}fé?“%%cg%ﬁﬁé LRET P B XEARRIGHT e, [ ovent
dogi AHRRERL W BB RY FEBFRPE AL btk i rappod
aroun?d&f ty Qrmf%{FIgb% gf {hﬁaﬁginoﬁov’ﬁl p%eugﬁ otfxﬂr'%e ooz n}#’g r%grl?:l]ﬁuld pipes
Al BfSe ﬁééaar%fm%zfaaﬁo?@"@ﬁ SRR S RuBE e o b
the DR (11, 13) 1P &%RVB?&L;%???@%?%%%%%S@ i Gl e iauid
i R o s R, el o
arranpéit QeI Pﬁmu%ﬁsn@@{ftr#@ daProvide achel caphanger dedicated for
R iy g

32?44 iy, e ﬁgﬁ‘@g@&a&}@ 040 & e ide gt foe per Valve (37) s 2
bac oSrSS%%?&«fnng%@?%%% e %me%%%@i&n%%?{fﬁ@e'aég% fpgrperature

sup t of 53_7 te t 2006 refrigergnt from
of 0“5‘&?0?1‘\' %‘QIT% g thefigst 3?53}@93%%%%@&1 BiRde oyigin 1S 2 100
Besi des, the tape materi of al um num, heat
percent gL TegoVaH OBFFPN r@dwaa&?édi regylh SheIPeRRITG PRI g Fecsiser (14)
of the main flow p (H‘EA eco nlcatlontkllcuﬂ
is lo“fgreﬁie itis ng.%ble 1q B)'evgﬁtdthp % \ﬂf ﬁ)qq egﬂt@g oor heat
in other words, the cjrc ence of both 5t
exchapger, (41)5)nt9 dbe FrertysE Dy § b R4S m@jﬁ Q} brevent the
.. Thi se$nsures t hat Ilqw refrigerant

main ga}yé}’l?}’o@i 1391 g @a@w@?&q PiPRS 1R o eotering the low-
transfer materi al Th| S arran nt accordi ngly,
pressuse istatenay dhe xehel Malug G‘b Bmhmlswanan ¢ Tigyidh sﬁg@faﬂt exiting the

) dedi cated for __liquid refrigerant rcool, and

indoog heat exchanger (@bhsit ‘Eﬁdé’FF%F% Sroeﬁf;%liaa% ﬁeat,saewserr{éﬁ} gnd to the
the Iiquid hranch _pip 36) is provided with the

freeze siqragg %W@aps% i)s a‘\s 3 Sl 19 mussedhat the drop in refrigeration
nmechani sm I|qU| d seal. nechanism, and even when the

Capabthé)hﬂﬁ? 1a theeshastage of seipigerant flpwmesingthe; oold slogage; heat exchangers
heati ng/refrigerati on operation npde which is a 100

(45)%@%&%2%@9{3@@6%@9@85&5&) IsAvoidsdevithayt falls o resul t,

1wgugEessure within the receiver (14)
EMBODI NT 2 OF INVENTION

Hereafter, a second embodiment of the present invention will be described. With
reference to Figure 13 showing the second embodiment, there is provided a compression
mechanism (2D, 2E) made up of two compressors (2A, 2B). In addition, in the second
embodiment, a booster unit (1F) independent of the freeze storage unit (1D) is provided
and the booster compressor (53) is housed within the booster unit (1F).

In the description which follows, differences between the first and second -
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is lowered, it is possible to prevent the inflow of

liquid refrigerant exiting the indoor heat exchanger

(41) into the receiver (14). Stated another way, it is
possible to prevent the 15 ngjin flow pi pe (11peptenbgry 2006
conmuni cation |iquid pipes (T1A 11B) fromentering

e i SR, AL RTLAF kel Yok i, 1D, and o
ool PR (TRE Sff S Bbfed (ol Vi ¥ Sl SBAch b fits s the firs
e A R, Sl 1 5 e
ouRBORINEh L 3570, Lou T, 7 Lhe eol g storage,

L RS i AT YRS B b ERPEEM Pl Sompresor
ot B S 5P B S Ll A s o e
PO B SCTROS 33 S LA i P, AL o s
RS XV NI T LR T T

SR E NN SN U R A p——
BTSRRI R T L p—

freeze st orage uni

RO o R WA SR W
conbson cheon 67 o S0k 5 2 5 bt b, ch o e
inveer SARRTASMTCR AT ARG e csniipbnst smpresios (A B0 AR cosesstute in
BRI e e e

four-way switch valve (3C oor heat

| ). and an out .
mechauifngE) qfahe\wrond systen-nedat 4% ek o tg% cpmipressors (24, 2B) is
exchanger. The inverter conpressor (.2 a t he .
adagiesh for, gql@vé?blwﬁﬁrlws st (Szﬁgﬁcs&?f‘sﬂr?éi /é%ft ffﬁg/ﬁfsze storage or in a

conpression nmechanism (2D, .2E) in the refrigeration
secong systameside giscuitfapaif FRNGIARESsi on  mechani sm (2D, 2E)

is made up of a conpression nmechani sm (2D), qf first.

systisabares Hpeﬁ:ﬁ?p:%éé?fothe Hﬁ\‘ﬁﬁt&ﬁi“g}ﬂp{?&)r @A%a“@etb&nﬁomveﬂef

system_ In the second er,rb?di nt, each of, t?‘? .
comptressor (2B) are connected to a single high-pressure gas pipe (discharge piping) (8)..

This high-pressure gas pipe (8) is connected to one port of the first four-way switch valve

~ (3A). The discharge pipe (5b) of the noninverter compressor (2B) is provided with a

check valve (7). Since the arrangement of refrigerant piping in the vicinity of each of the
first four-way switch valve (3A) and the second four-way switch valve (3B) is the same as
in the first embodiment, the description thereof is omitted here.

A suction pipe (6a) of the inverter compressor (2A) is connected to a low-pressure
gas pipe (low pressure gas-side communication pipe) (15) of the first system-side circuit.

A suction pipe (6b) of the noninverter compressor (2B) is connected, through the second
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i nverter conpressor (2A) and the noninverter

conpressor (2B) is able to constitute, in swtching
manner, the conpression nmechanism (2D) of the first
system or the conpression LJ;‘% mechani sm ( 2E)7 &eptgraber 2006
second system That is, of the conpressors (2A

conn%c%)ng e‘ﬁn}r) ?%Zg%ﬁ%é st or @COF\Q f§u1u§r§ v IsQiteh Valves (3A, 3B), to a low-

Cl TCUI Freeze storage or In a

pressp %C %a?fgés({h%ngo%gﬁm%%é f&?% éf?)r o HedbfthsuH %ﬂ Spggc; (9)) of the

pIpes I'nverter co

and .t he npninverter conpressor (2B) are
secor&jgswﬁtgg{ gge{:gclgPSI ngl e hi gh-pressure gas pipe

Ip‘g%(}%)&ﬁg&&'ﬁﬁ%éagge\gg (2%2111%-%1 @@Qﬁhgﬁ%@% BoWdTowards the

nomqvtqﬂfr:hm \é\%stplg P(Zﬁn,#ogé 3@% rg%ftcnd g‘o%rﬁi%%g p{ﬁﬁ (e'i_’:@ ansecond

cmHBE 0 HEGPOe o3

compp syt PR B %‘éﬁf&@&%ﬁ%&é@%ﬁ%&a°ﬁevVa%¥e? o te
d h f

suctqus Fpecfom 1. AJBTTEF PBRTTEESRAY 23 1 e it e REBE of the
| ow pressure s pipe (low pressure gas-side :

noninVSHER GAMRIESSOR( %%pe) (15) of the first system si de

C oreuist pomprgon, reea G 1 Rroyidad Piib ek talyg @) which
pemié%%a”ber Zoﬁﬁgwscm” teangeyatvEiefin T Be ityter ghiipedBtr @A)
towa i dhe BOBBYFG EOTRIHROY @%Sr?g?tﬂ% TSt btncRy R pvlee 0@5)- The
e g DSBS 50 04 o
I E RIS A e
ST IT NG A TH N ) N —

1.)

: are connected in_parallel to the on
passagp (24 Bxrthex %ﬁéﬁ@eﬁseo fhipd Apursyyay t%mf‘#‘e 8 ?T?( a}&ée second

(6b) of the noninverter conpressor (2B 10.The
COmIRHFAONCRASHIBA ﬁk%ﬁ%‘“ﬁ%?‘; b%ws?rbe.%? %angrpoan cwgfl, $he Suction

val ve (7) which ermts on one
pipe r(éa} | Qfe ﬂ&ntm\tertsx/ é?e’i'%esfs?"o rﬁz{‘%e t"é%e"]& oYPBY%s(Zbrm the first

(2A) _towards the nonjnverter co ressor %)B) in the

commpynieationnesiaas 3. teﬁhepﬁf@!‘e,%g@n{l?l@? npassage (
The third four-way switch valve (3C) is configured such that its first port (P1) is a

closed port. In addition, a second port (P2) is connected to the first communication
passage (23) via the second communication passage (24); a third port (P3) is connected to-
the’ suction pipe (6b) of the noninverter compressor (2B) via the second communication
passage (24); and a fourth port (P4) is connected to a branch pipe (38a) of a liquid seal
prevention pipe (38) (described later). And, the third four-way switch valve (3C) is
configured switchably between a first state which permits fluid communication between

the first port (P1) and the second port (P2) and fluid communication between the third port
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second communi cati on passage (24) is provided with a
check valve (7) which permts only one-way flow of
refrigerant traveling fromthe noninverter conpressor

(2B) to the inverter 15 conpressor (2A) in thoepesmar 2006
communi cati on passage (24). e second communi cation

@355 B (i flaar B4 T LRy W el fife bOMC ), and a second
s SR RSB AR oS HULR AP RTED o o i o
M AN R
e s B e
comilbeohe Yl ghintos lusd BRISL R Abibee oo
of the prreenteamtogimin et eoshtise s Birspnvayi s ot fis epdiment
and%ﬁq”%tgggrgéxy%g%n t\flvﬁg,w o? it q%l? o%ﬂf&lﬁﬁé‘é &g),ﬁ% ?ej.}a?gﬁ/alve 37
n tﬁéj Eigygdsgg)gcl?;ipgr 56?,}23:1}3&?%'8 v%li)s{pg {g’?)}/ gﬂ{]{e\?ﬁggs;a‘%t gs,s )56), etc., are
Pip%d%ﬂuiﬁp@m‘ﬁiéﬂﬁl )U‘é"tl\/\ée‘i?et’lhé’ Vi ?’Gpﬁ'ﬁ@( permitsconly passay flow of
refigAEt B i e TGV G Gyvariih g iguRL g0 B 27 deseribed

whi ch permts fluid conmunication between the first
lateport (P1) and the fourth port (P4) and fluid

conmruni cati on between the second, port é{ii%&?ﬁpd t he ]

t hi Gbnpested petayeen dhe awxibary diqud pipe: Ge) ON-ESPYe £as pipe

the figure). 5 The liquid pipe (10), the auxiliar
(15) isqredliquiganieptign Pinecyhbarig At Ssplionin, PEEIGISRIVe §29). The.
_ the present enbodinent are all constituted in the sane,.
liquidayead spreventinn ipe d38)eifbermnaeiad to betveqma opperiipe pomt with the

expansion valve (26) of the auxiliary liquid pipe. .. .. .
a6 FawApipe drand dhe lepic exparsked ATy GO hLiE figgichifection
(36), the check valves (7) of the pipes (10, %ﬁere?q% .
pipee(2), and to thei kighpmsswa sopPiRGMA) (tops Xadls tq An Jire G1)
enbodi ment . However, the auxiliary liquid 10 pipe SN%
whigls ispteseribedcbelgw)h  dhenianid seal preventiongipe (38) is provided é)'a check
one-way flow of refrigerant traveling fromthe —
valvee €Bi which( permitsooely daneaway dlavy qfnjeSdesrant tavsling frgm the liquid

(described later). ) .
injection pipe (27) towards the high-pressure gas pipe (8). Further, as described above,

the branch pipe (38a) of the liquid seal prevention pipe (38) is connected to the fourth port
(P4) of the third four-way switch valve (3C).

“The high-pressure gas pipe (8) is provided with an oil separator (30). The oil
separator (30) is connected to one end of an oil return pipe (31). The other end of the oil
return pipe (31) is connected to the low-pressure gas pipe (15). The oil return pipe (3;) is
provided with an electromagnetic valve (SV0).

A first oil level equalizing pipe (32) is connected between a dome (oil pan) of the
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Connected between the auxiliary liquid pipe (25) and

the | ow pressure gas pipe (15) is the liquid

i njection pipe (27) having an el ectronic eyoansi on

val ve (29). The. 15 liqui ggseal preventi oY §EpEt3E)2006
I's connected to between a ¢oOnnecting point wth the

invertg gé{hligg%r rl@gg iggd ?l%%m&xﬁgzpr@ FGII}JW dtﬁ!s ﬁ}%é{:n??%tﬁr c%rln]ra)rgssor (2B).
A secéérg)@il’ lgyneg etgﬁalg}ﬁg B}é’?ﬁég %ﬁ%oé%?g%?%e%#@ha( &%mé;ogct?? ggginverter
comg o o S 5 o) IS AR (R T o
vt SRSHAEL oL L e g T e v
oG b e R PEDL i R,

connected to the fourth port (P4) of the third
FREEZE STRBAGE UM, 5 ve (3C). The high-pressure gas pipe

(8) is provided with . an oil  se at.or 0). The Qi ‘
Sogte Febre sioge vt NS BRIGIEVINA v Sptegh b Sohanger (51)
return pi 31). .The other end, of, the oil

25 t
whichyie geliss iiation sirdieLeRaaEFCmIb AP EiTREe SRR pLvalve (52)
which e xppmaionapschanisi e  oeh 1guig pinefll §\ phigh pefnches'SH, through
the basatey sk (1R T fhechist bBGR PIRSCA 19) e, G HRIREL i pipes

(2A) and the suction pipe (6b) of the ngnjnverte
(11A,ciiByriesonnectaiahrough Jieconeiapisnciic SAVEddR) P3 o fiepe storage
(33) is connected between a done of trhe?anoni nvert(%!'l ‘A
expansionprabiesGR),(toB) liawid sidecofsthe dresae siopge hsal exghapge (1) A gas
i nverter conpressor (2A). The first oil |evel . .
side of theafreeze stpragepheat grhange (Phds semessiede froygh A Fonnecting gas pipe
equal i zing pipe (33) are provided with 5 respective
(54), teltbeboastrngni (13- val ves (SV1, SV2) as opening/ cl osi ng
mechani sms. FREEZE STORAGE UNLT The freeze storaq,e di
unihe feBye istorggeowipaasionivalye(52) de Acthemmpgl Lypapsiop Vvalve and its
exchanger (51) which is a first utilization-side hea}1
tempesstutesensing tubgds moppied patosthe Ba-“g%ld%?%)ﬁﬁg%‘??ﬁe Y9rapg heglxxchanger

which is an exggnsi on mechanism A br aac@él I qQui FI ﬁi peﬁ q-
(51). ( Thy fimeecttorsge heateexchmger (H) dt gnplementcd, 195 GXamPley Ay 18 Tin an
(1F), fromthe first branch pipe (11a) of the ... . .
tube heatenshanger o thel ¢ressi fin Pibpeand g freege starpge g (%ﬁhwé&he‘a a cooling
t hrough the el ectromagnetic val ve (7b) and ts(gikf reeze
fan is disposegen closp prexinity touthe freezpstoragg heat exehapger of the
freeze storage heat exchanger (51). A gas )

Connected to the branch liquid pipe (13) is a bypass pipe (81) which bypasses the
freeze storage expansion valve (52) and the electromagnetic valve (7b). The bypass pipe
(81) is provided with an electromagnetic valve (82) for opening and closing the bypass
pipe (81), and a check valve (83) which permits only one-way flow of refrigerant traveling

from the freeze storage heat exchanger (51) towards the first branch pipe (11a) of the
communication liquid pipes (11A, 11B).

BOOSTER UNIT

The booster unit (1F) is provided with a booster compressor (§3) which is a high-
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side of the freeze storage heat exchanger (51) is
connected, through a connecting gas pipe (54), to the
booster unit (1F). 15 The freeze storage expansion

valve (52) is a thermal expansion valve and /i $&ptember 2006
tenperature sensing tube is Jbunt ed onto the gas side

e o 5 o, By TR o B 5 9

t ube heat
conne (a0 @ 754 Byt (P Ihi Sfops-ap vl am@é 54’13”9?@3 it B branch gas
pipe; (165 3 CTSF iAo o sAE0Rk BAR (B2 f 25 foubrya, m%@qu 1), and the
he b h | d (13
othen A BF By gl gasaive 1Sz @@%ﬁ%@y@&i@ﬁ%@% # give 019, 4

(52), and the el ectromagnetic, val ve (7b). The

sucqgnpmpe eBthe hapsisr sompedsaii 6B igrraspeted m@m pert\(H$l/@f the four-
for oBenlng and cl osing the byﬁass plpe (81

wayawmtch valhedR1) and they gapediingaaes pinenSd %t%@lnbdwrt (P4)
of refrigerant traveling fromthe freeze st orage heat

of thefewrawgeswiteyalve(¥dds the first branch pipe (11la) of
the 25 conmmunication |i UId p es(illA 1113)
BOCEIREHownway wobo@btee@ hn$ poqip e §Wﬁﬂhﬁhl)d é)at\wenra first state
booster conpressor (53) which is a high 58 7 Septenber

whichQ@smits fhid ¢ommimieation betvisnphe fiss rportA(PdD apf 4he)seoong port (P2)
of the booster conpressor (53) is connected to a

and fluidsionounication)between the thirdport 6R) tad theafovurh port) (P4)tas indicated
end of the branch gas pipe &16) is connected to a

by tiwesolidi liporaf Figaje b}, andea Senondaigte svliick permits; Suid egmmunication
and the other end of the branch gas pipe (16) is

betweemthedfirstipert (P Hearidothe fowts pore (Rhsandifhud (cm)nunmaaon between the
suction pipe of the booster conpressor (53) is

secombport ®Bcntl hexthindi pout (BS) (as (mdigated by the breken- hnnaof Fagire &h
valve (91), and the connecting gas pipe (54)
coriRec disdharge apipe nft thepboastef Rpmpressor ((B3) Wprwvae}ed with an oil
swtch valve (91). The four-way switch valve (91) is

separatonf (S§laedl asolheck heabvey (Det Whisrchack ivalye (§) as eonfagriredh such that it
permts fluid conmuni cati on between the first port

perm{tPlonlyaredrigenant Slevo travelivg tfronPHie bopstenpempressod (53) towards the four-
comruni cati on between the third port (P3) and the

way $witeh valyo(¥).(P4) (as indicated by the solid |ine of
Figure 1), and a second state which permts fluid
c orifhendik seppacator (58) iseenfigured suchghatpbseparars refmgdrating machine oil
fourth port (P4) and fluid conmmunicati on between the.

from the refrigerant expelled from the booster compressor (53), and an oil return pipe (57)

having a capillary tube (56) is connected to the oil separator (35). The oil return pipe (57)
is connected to the suction pipe of the booster compressor (583). And, the oil return pipe
(57) and the oil separator (55) together constitute an oil return mechanism by which

refrigerating machine oil expelled from the booster compressor (53) is brought back to the

booster compressor (53).

In addition, the oil return pipe (57) is connected to the branch liquid pipe (13) via
a liquid injection pipe (92). The liquid injection pipe (92) is provided with an electronic

expansion valve (93) for adjusting the flow rate of refrigerant.
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second port (P2) and the third port (P3) (as indicated
by the broken line of Figure 1). The di scharge pipe of

t he booster conpressor (53) is provided with an oil

15 separator (55) and a cheék val ve (7). TH Septesaher 2006
valve (7) is configured suef that it permts only

Cndtalns bl LR R 05,000 Sk IRRESS e g
t 55) i fi. d h.th it .
v 05 ke OB oS TS BT Sie 1 s

expel l ed fromthe booster conpressor. (5 nd an Qqi.l

configused sushthgét pemits oply W@gwtg{)%‘éﬁﬁ}’?lﬂﬂﬁgyg‘%’i} c f‘s‘@ij’nipépe of the
connected to the oil separator (5%%. Jhe i1, return 04y i

boostqi pampresspr (83 tawrads de branelh a8 ips (R0 Eg‘eo‘PYP@P% pipe (94) is
booster conpressor (53). And, the oil retur [

provided7so that! whime ths boastas nomperssere)?) 1% @‘EMOERFHS{%?tF Ef"é example,
oil return mechanism by which refrigeratin nachsne .

when did bemstoe corapressos (3D Hallie operate pronerl: aadHopssapersting), refrigerant
brought back to the booster conpressor (53). 25 In

flows Asjpassimmthe hoester dompzesge{Sg)-pe (57) is connected to the
branch liquid pipe (13) via a liquid injection pipe
( 9An. oillthiscHargpupipe (39) dxednoected frethe PPStELCAMRTEISIE Emg%’\h t ffne end
an el ectronic expansion valve (93) for adjusting the

of thefdilcdischatge pife (35) isi cpuneoted, todle GasBgpfahe bpostasggmpressor (53), and
Connected to the suction pipe of the booster ) .

the othenpidissconné&ad tanke brapcth ganpivedd6)-pi The il dyschareg pipe (95) is
bypass pipe (94) having a check valve (7). The check

configiRéd/so (18) when moon fiag arpeeletaninad-amoynt oﬁs eaffigergtipg,machine oil is
refrigerant flow traveling fromthe suction pipe of

accunitisted in ot droostenpompsassor( €3), swpkvs defiigesating mephigg il in the’

pi pe (16). The bypass pipe (94) is 5 provided so that )
boostathesmpressop (53} é dischapgesk $mithe bBinch sgasrpiph d16). opihad is, the oil
state (for exanple, when the booster conpressor (53)

 dischdrgé bipet (95)pisavahectql topebstiona part of thescasingr oftthe pposter compressor

refrigerant flows, bypassing the booster conpressor
(53) 4158 )predérermirleddheightamdersby pefr{@sitingsmechine sileacqumuizied in the

booster conpressor (53). One end of the oil discharge
boosté qoniresspr (53) dodimentedobackdo thiigh stags-side ehmpressiyd gt che inverter

conpressor (53), and 10 the other end is connected to
compiddsor 2 AN aind the firgti nomir(veByr. comipresspt (28)s c Fnadglition, ghe gibdischarge

is configured so that when nore than a predetermned |
pipe (85Pidprovifled with iageleatromagnetic valve (8V6) whichapensef apredetppnined

t he booster conpressor (53), surplus refrigerating
timingravbin G tioktet compressor (53) is activated.

OPERATION MODES

Hereafter, operation modes of the second embodiment will be described.

In the second embodiment, it is configured that seven different operation modes

are settable. More specifically, it is possible to perform:

(i) a cooling operation mede during which only space cooling by the indoor unit
(1B) is provided;

(i) a cooling/refrigeration operation mode during which the indoor unit (1B)

provides space cooling while, simultaneously, the cold storage unit (1C) and the freeze
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boost er conpressor (53) is discharged to the branch

gas pipe (16). That is, the oil discharge pipe (95)

is connected to a bottom part of the casing_of the
booster conpressor 15 (53) a predeterningdgﬂ@ﬁgﬂ¥¥2006
whereby refrigerating nachiﬁ oi | accunulated in the

stora@?%ﬁfﬁ@ﬁ%a”ﬁr es 18£re(ﬁ§ééraii§n'di rect epl back to high

essor ., the inverter conpressor

ad Szh ag%ef.}g%{aaftfgwgp&? g*géé ﬁ{lmgé %@féﬂg r@rﬁ'gﬁ\zratioﬁ by the cold
W e
S‘°‘?§€g§?ﬂ?)ﬁ’f§t ed‘&' z'i:*r‘?oﬁgﬁ ﬂ%ﬁéﬁi‘m"eﬁg\o‘g@’t“‘é@ 2&8?2220‘? (53)
i -
N e e e A S e

the second enbodinent, it is configured that seven

(1B)ds pravdsei operation modes  are settabl e. Mre
specifically,

op S("%t 2 ofr Sﬁéﬁén'aﬁfqufﬂ S&aﬁsﬁ‘%"g er%S’ {b’]:ggéé n@Q@ % e oﬂ%ah oRcovery
in
o S Sk BB s b P

i ndoor unit (1B) pro i des ace
the aokdraPrEAABIALE) 0 e BTt SREG L LD 44 8 OHdR ifhous using the
freeze 60 7 Septenber 2006 storage unit (1D) each
outdpemhaatiexchanger ¢ ati on; (iii). a refrigeration operation
node duri ng Whl ch only refrigeration

sUofye tspnd bespedEacrRb P Geaiasy Blodh vhinp oo (e, Qut if the
r
capagﬂiotyv It@,S @cgné})gpg hgaetgxt)gl anﬁtge o a%' ait r(?B essl‘%glfBéllgP s neelaed during

provided; (v) a first heati ng/refr| geration operation
the fmﬂma(m@'oefps@re@m opraalion BedHEP)  operati on rmge)

duri ng which space heating by the indpor.u it 1B) .and .

][ef (vii) ez Akird hepting/refdecration SpeRteR: rﬁ‘ﬁf %:a’n%ﬁ eoql if the
reeze storage unlt (1D are rovi.d t hout ,usi.n .
capaﬁﬁﬁy to pravods spesa theating ahis rln r mi'oﬁ?i)v\% %mgﬁésﬁ%iefﬁ during the

eating/refrigeration operation node which is carried :
first beatinigfrefrigerationnperationynads- pr ovi de space heating of the

1 Bercnben, o 91Eht PRERAEY BROBEAETDH SO

COOLING OPERATION MODE

The cooling operation mode is an operation mode during which only space
cooling by the indoor unit (1B) is provided. In the cooling operation mode, basically,
only the noninverter compressor (2B) is activated while, on the other hand; the inverter
compressor (2A) and the booster compressor (53) are at rest, as shown in Figure 14.

In addition, as indicated by the solid line of Figure 2, the first four-way switch
valve (3A), the second four-way switch valve (3B), and the third four-way switch valve
(3C) are each switched into the first state. Further, the outdoor expansion valve (26), the
electromagpetic valve (7a) of the cold storage unit (1C), and the electromagnetic valva .
(7b) of the freeze storage unit (1D) are all closed. The electronic expansion valve (29) of

the liquid injection pipe (27) is also in the closed state.
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(vii) a third heating/refrigeration operation node
which is carried out if the capability to provide

space heating of the indoor unit (111) becones

deficient during the 15 figbst heat i ng/ r ef r1 §eptamber 2006
operati on mode. Hereafter, ®ach of the oper ati on nodes

c N C}gle gsr %Qt%? a?fﬁg&aﬁf. %@e!ll)fd frorPtid N&W&%@o@rﬁ@z (i—ﬁ? passes

I'S an operation node durin

oeo 7 g8 5 stet%%ﬁ’.ﬂa@g%ﬁé 4TI ki 4 e
fowsde 2he ghitpal Wb hifier O P8 8 Plac€Fhindod) n@ﬁ&&gﬁ@%pm The
cont oL EH RGP .@%ﬁ@aﬁ%ﬁ O el e e
(14), P2 "El)? ﬂi’{q‘;gé@gc@gtﬁﬁu%%w idnid gpl‘{)@ié@%é“é(ﬁggﬁgh the indoor
expaisign ualen (49h Horharie, Fe C@paﬁégteeﬁaﬁfsﬂ% UG, 5% Brapgpes o ges
rfiggr. ofi ﬁéfpis%ﬁaé é?%feéé&?aﬁfna%%e%%#o‘@ﬁﬁﬂ? afmiichion gas pipe
a7), \%F}Et&j O: nqz ;glrsglfigé\%r/%gg@;c%veei F‘EfLr on 4 St ofl}g cond four-
way Wtqhh 6 @B flays haough ?S%gb'? G °”n5@8@ Qﬁi){qqp E4ion pipe

refrigerant expelledfromthen ve
(6b), saiis brough heobpemn L e nowmwmew BB ohy easgition of such
sw tch val ve SSWS and then throu ., out door gas
a refrigepant ciypulation, dhgshopdspropided wy D8y changer (4),
and condenses. jnto liquid refrlgerant The cond
' 4G g Goplek PRI MBS TR FOPEBLT f@%) s o

passes through the receiver 5 (14), flows t

h
alones prite SwHietant cREGE ROPlNgy  the ﬁpb%*e( 19GBIPTeS58E 428) %ﬁr@a&ﬁ“’ in
aditonclohe REBIVGETARGEFSTAZP) é}é&eo&ﬁ@?%pé&‘éfﬂ%%c%s@ve G0y s

refrigerant. The evaporat ed  gas r ger aAsses
switchegh DN heRRoRdAENERR) BrFogSaRIepeP ek aiigh mode.
the first four-way switch valve (3A), andtghenthro
Morepis, géearihe meninverias,compresser (2 reisjown, 9. Anveriep Ggpressor

t he second connecting pipe and the suct on
(24) ivaqtipled \ahpbe, usgn Fa@ Y, 6‘&&“&2}8%"‘% shih Fabe 6D B e%wched

conpr essor y repetition of such a refriger

into th¢ second,statsn! m tg ﬁ@'i&“}‘@“fﬂ}’ Bertery thy; con %alaféatwo‘m)
urin the cool i n erati on node, the noninvert er
COOLING RIS GBRATAON OPERATION MODE

The cooling/refrigeration operation mode is an operation mode during which

space cooling by the indoor unit (1B), refrigeration by the cold storage unit (1C), and
refrigeration by the freeze storage unit (1D) are all provided at the same time. The’
refrigeration of the cooling/refrigeration operation mode includes a first operation in which
refrigeration only by the cold storage unit (1C) is provided, a second operation in which
only refrigeration by the freeze storage unit (1D) is provided, and a third operation in
which both refrigeration by the cold storage unit (1C) and refrigeration by the freeze

storage unit (1D) are provided. Here, the third operation by the units (1C, 1D) is
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al one provide sufficient space cooling, the inverter
conpressor (2A) is activated in addition to the

noni nverter conpressor (2B), and the third four-wa

switch valve (3C) is 15 swijched into the sédspember 2006
state, thereby to continuousty performthe cooling
q&%fation node. Moreover, when the noninverter

descr<':orrpressor (2B) breaks down, the inverter conpressor

2A) i bvab.ed: whid.e, .si I s . )
]S o@- {;éey as Va'h}ﬁg g@@]ﬁ‘é@go A 8?&:&13{515 afh%ﬁﬁ,: dBﬁs;cEfl‘ﬁ ?)Eteﬂ Cthe inverter

swtc I nto

compggggg,iﬂﬁ g atcfg}eit %%'irﬁ%ﬁgf Q%H@(%%f_%ﬁé G%gkgﬁe%a,hﬁl e.1ddition, the

o T
oY b YR o, S S0E 10 BY, St By avic

e B8 A P BB b BB B st

o nBBRET b P ST SR BB bRl iaive oo of

e B o SR B2 SRR B D Y fgee somee i

i on,in

(1D e Pl in Fisrongy e RS o8, by 20 i (e el expansion valve

(26) I oreio taulosed HBte n1PG ndest paRtol Velvs AR i€ bdholled to o
' 1D) i 62 7 S nb 2006 d i d, | t .
predeikabyined VAle GROBINE | O UG 1t AT O Cegled; $fopuRsthegt of, suction

refvige gy 3 S s SRRpresSeh Gaddhe T openig At (b SidEppic expansion
valver(a8)ing B ipchouPPE ) It FURRIBL: fourovay switen
i S (it TR BRI TR Ol (3651 SpAROr (24) and
refri ggg\/;n; g:r:];pe;qclllﬁlg % H]egrlj{ngvg}terﬁéﬂ%ﬁ’gqsﬁg&é) r}fohigﬁlttoe gac?lyotﬁer}em the high-
presspaEces PN (e LEPBAIR Gt Uy 10ty Y (] o dpbp through
the oGO0 EASUPAT A L5 e TR P (VAN FaDa o Fp tiuid
refiigpeanbe  [250Rleneoh 9100 FEBEFHIE Iops GebEh His BANg APRfo L0), passes
through B ASRFiBRF (AbAOgERATES PhicEio HE SrS porPumisaliih CRuELpe (1)
and ki S PG a L o ectrom e expansion
The liquid refrigerant flowing through the second communication liquid pipe
(11B) passes through the indoor expansion valve (42), flows into the indoor heat exchanger
(41), and evaporates into gas refrigerant. The evaporated gas refrigerant passes through
the communication gas pipe (17), then through the first four-way switch valve (34), and
then through the second four-way switch valve (3B), flows through the segond connecting -
pipe (22), and returns to the noninverter compressor (2B) by way of the suction pipe (6b).

On the other hand, one portion of the liquid refrigerant flowing through the first
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valve (29) of the liquid injection pipe (27) is
controlled. In this state, refrigerant expelled from

the inverter conpressor (2A) and 15 refrigerant

expel | ed fromthe noninverter conpressor (2B)Sentember 2006
into each other in the high53pressure gas pipe (8),

coobi S50 5 LA R B B b it e .
s 6 B ARl USSR . o
el BT S SR B AR S BB i v
o kB e e
e 8y 485 kB i RO (oL
o g iRt ol QST i SN ot it
(51) oo et R ogier srersey (535 aRraten PO oM P it xelled o

four-way sw tch valve (3A), and 25 then through the
the byanchrgas pingr(1@ay switch val ve (3B), flows through the

second connecting pipe (22), and returns to th

nonThe gastrefrigemnd peaported ‘Z‘Eﬁzle 591%\)%3} agsy helaheé{cgg}ﬁer gﬁ)p‘f%lethe gas

(6b). On the other hand, one portion of the ligquid
refrigespnti epneled fomy henboasker sogpresser (33 sfF°‘% g %@‘bt“&%é? the low-

2006 communi cation liquid pipe (11A sses through
pressue gaxpipe 6k5) eag mﬂaﬂsqlaﬂeﬂ%mcv@pze&@%' ,(Eg}'l ows int ogt he

cold storage heat exchanger (45) nd evaporates,into..

gasln dfer sapbingieirigamtion eprratiop sRedes By FEPHTHOD| 9T SHch a refrigerant

_ refrigerant flow ng through the first co ni cation
circulatipwi, thepinsisle qfithpycold Paree showerse tod the AT@{F ‘Pfg’ﬁi ﬁeeze storage
pi pe (_12&&, passes through the freeze, storage.5. .
shovesasemars irefrigeratedeandpatythe sanasfime. fpace ¢aelting @eng‘ﬂé%}nafas shop.
heat exchanger (51), and evaporates into gas
r ef Theevogling/refrigergtien raperatigar mode ey o]a%ltlgafaqqqe@ hiy only one
freeze storage heat exchanger (51) is.drawn into the .
comproswrer Fovepampleonn (188)caghdvhess waly B8 AyeHSSPERESET 24) is
is expelled to the branch gas pipe (16).. The ?s ' .
operatefl tp erfarm the spoling/efigertioncoReationsmes ghe ﬂ@ﬁ? our-way switch -
exchanger .(43 ., and the gas 10 refrigerant expelled..
valvé r(36) tihswitshed antocbasiceenh states 3jThis 6%98%?*& éefé* ergpt, ghich has
. in the low pressure gas, piEe (15) and_ return to the
circulated throngt reprebigssant (Fayit (L) o eetamolo) g/ ARverter GRTRTGSHH (2A)-
operation node, by repetition of such a refri ran&
More specifically, refrigerant from each of the cold storage unit (ﬂ% and the freeze

storage unit (1D) is directed back to the inverter compressor (2A) through the low-pressure
gas pipe (15) and the suction pipe (6a) while, on the other hand, refrigerant from the indoor
unit (1B) is directed back to the inverter compressor (2A), through the second conm_acting
pipe (22), the second communication passage (24), and the suction pipe (6a).

In addition, in the case where the inverter compressor (2A) fails to operate
properly and stops operating, the third four-way switch valve (3C) is switched into the first

state and the cooling/refrigeration operation mode is carried out by only the noninverter
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circulation, the inside of the cold storage showcase

and the inside of the freeze storage showcase are
refrigerated and, at the sane tinme, space cooling i
provided in the shop. 15 Th?%§00I|ng/refrlgéﬁﬁﬁpkmmber2006
operation node may be perfo d by only one

| com‘i)%g% f@ﬁ?r Iniis & Wézﬁsﬁ-iéé?aﬂt%x&?ﬁ& M[ﬁe@ﬂx‘rdﬁ@hﬁe refrigerant

FAVErter-conpr essor operated to performth

clrcﬁgght‘&aét[lﬂs rt%)gtﬁ[;: ﬂo @@ﬁ@smﬁ Chlbfgré E}%éc?ﬁcally, refrigerant
o B B §51?ﬁF°5u%%“@ﬂQ?§%PPF§%?§%' e it (Rl AfScted back o
e gﬁéﬁwnészﬁnﬁﬁesb@ PR Ao o e 29 o 0
0 e B Ty P BBl B it
ba%t e R 3@?# Freu S0 Ui B ol sRHCc piel02) and the

1ndoor Snlt (1B) is directed back to the inverter
%Q@T (2A), through the second connecting pipe

éﬁ@wﬁ@i%ﬁ%ﬁ?. on. "1h the tase wher e

P b ohsgho SR BB e ! S RBT i s reiorion
v e o) ond bt e poramy d1B) fr provied
el B e TR FSEEAEE qum&ﬁ%assaqﬁ s
s el LG B AR 2 e 0 R o
el S oSS e 512 %Fgg@asa%. iy B p g
and 5y APHTRUSA i SYIED R TEEF IO A0 A SEBSotgs. Wi, (40D and
cfrigwalion BY Ahe %fs&?%tp%l%@?»ia’%? PR | et e bt efigeration

back to the noninverter conpressor (2B), through the
opergienisdle E‘Eﬂﬁéctl ng pipe (22) and the suction pipe

(6b). .REFRI GERATI ON OPERATI ON r ef r.at
opePAiPg sPréh% oear@rlare Pt sl (5 SRR R Figre 16, the

refri t | d st t (1 :

inverter sqraaFster GHA)G5 oeeted, BusBe SoBniGe Wrwé»&bés ftrest The
provi ded th th t d. The

booat@*fqorr@g?sa@r (39 Grtari shsp e ress stoged v %@55850‘%5]@8#??’&?’“0“

operation in which only refrlgeratl

b
st ofmadditipn.t the tiixpt fourpyay, swdeh vglve (gg), ﬁ)e secom? four-way switch .
valve (3B), and the third four-way switch valve (3C) are all set into the first state.

Further, the electromagnetic valve (7a) of the cold storage unit (1C) and the
electromagnetic valve (7b) of the freeze storage unit (1D) arc placed in the open state
while, on the other hand, the outdoor expansion valve (26) and the indoor expansion valve
(42) are in the closed state. In addition, the valve opening of the electronic expansion
valve (29) of the liquid injection pipe (27) is adjusted so as to control the degree of

superheat of the suction refrigerant. The electromagnetic valve (7a) is closed during the
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second operation in which only refrigeration by the
freeze storage unit (1D) is provided, and a third
operation in which both refrigeration by the_cold,
storage unit (1C) and 15 refrigeration by theepiesaer 2006
storage unit (1D) are provitted. Here, the third

reﬁ'ig:ega{mioipgg%%%&gﬂ in%[zﬁ&éﬁ’i@e. gg}? %2%é tl:%ﬁ St gsbrlﬁxitt Q%) is stopped.

| on "operati on-no asl ca shown ‘i n
i 16. . . . ’ .
The Jertepagnitic e (1D S liss BREH Sp3Blont $6)pdchicl ehhnffishit 53) s
sopre SR tBPREREA b e St B e 6658 sorge i
additign, the first four-way switch valve (3A), the
(1D) SHQRRFYf our - way switch. valve (3B), and the third

f - itch. val 3 I ' [

[0 IV e e oAl 3 b A5U ik 23 psses
cold storage unit. (,1C), a he, ..l egt ' lve.
smoughe LRIV R AL ARy R et B e
t at ile, th th hand, t { .
Rlowsoira s Ghfdoat Dest (9x6{aneer (D and eaparios i SRS ffigraass The
42) are ip th I d . dditidon, t | .
concsehiaiorewaos et s bE i 9 B 51 B eivr
(4. s ot g . b PR LTS e cne orion of
e i epestge s U0 e Bkl G 5o e
therno-off in which refrigeration by .the cold storage

cold siprage haatpxchangerddslh gud eviaparatesde @A FHPEEER: val ve (7b)

is closed and, | ddi ti .he. b t

(S ajemonie; eebecimrinb o e Kot G THog e e it
commuigatios TapepBE (LA fIperhesugh e rancdy bt pig (0 B paspesdroneh

f the i t (2 th h.th
PPN R SR e e S Y

outdoor gas pipe (9), _flows into the outdoor heat
and exgparateg ito €33 refeiperaiton JA €8s refngerant eyAPAratek in; tSs %%?ﬁ%e storage

The condensed |iquid refrigerant flg th@g&qﬁ.the
heat qxchigar (5134 draop intg AhesROsteR ORIBFFST4S kaDd; 9 Dejng ppmpressed,

and flows through the first comrunication [iquid pipe
is dis¢harged totkbranch gasPiRfodO)-on of 10 the i quid

refrigerant passes through the cold storage ex Si 0
valThe gg@ma;&ig&p@wyapq@f@dér%@e cold storage ieat ex angerp(%b, and the gas

refrigerant expelled from the booster compressor (53) flow into each other in the low-
pressure gas pipe (15) and return to the inverter compressor (2A). The inside of the cold
storage showcase and the inside of the freeze storage showcase are refrigerated by
repetition of the aforesaid refrigerant circulation.

The valve opening of each of the cold storage expansion valve (46) and the freeze.
storage expansion valve (52) is degree-of-superheat controlled by a respective temperature
sensing tube.  This is applicable to each of the following operation patterns.’

As just described above, the refrigerant expelled out of the inverter compressor

(2A) circulates through the refrigerant circuit (1E) wherein the outdoor heat exchanger (4)
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col d storage heat exchanger (45), and evaporates to
gas refrigerant. Meanwhile, the other portion of the
liquid refrigerant flow ng through the first
comuni cation |iquid pipe (114) flows throughSeatember 2006
branch liquid pipe (13), passes through the freeze
0 ' vV, f '
ser s HEnBERE B The A1 Bofeps het XEHEReLF15) RIS A6 HECR storage heat

orage er

o B 0 R oy, AL O SIPcio  e oto
cold 8FHe8 P e 203 Tt ohER e Srsl iy SRR A Herated.

crccnABR R KRR B Juk Uiy LB G dnd the, gpinverer
conEs R0 e AR B o i, PRS0 PR i 16, 7o
BSOS o 30T DS 1Mo s e
s e R e R
wheTRi i QuMoor REFLPHgERSR SOt Gt semesayr gl he ool Storage heat
exchuhise AD Y Boghean stanes Bt exshnser CTIGHHcoHs peapprptors, and to
rengl S BREFTEB ETRPIeERE 1R g8 SRR G Be B 2B he

" of rf 6 BHE PESYTIEA) i @I GPerEPRoREd, P FigR operatin, only

exchanger (4) 66 7 _Septenber 2006 serves,.as a
the SRR comRIes e (B} 8 ashivtethe Huscauses Fefrigerant gapeligd from the
the freeze storage heat ., exchanger (51) serve as .
noninyspek aqrep@ﬁsomag) tescirqplate thropgls the-feingerant cictt (1E) vherein the
i nside of the cold storage, showcase ang the inside_of
outdaes hegtexshanger{4) gerven sne savdeases andithg @(33 stozege RpLFxehareer (45)
| oad is high, both the inverter conpressor (Ziﬁbdand
andtthe frsae Fiipge beatsexchRpacE 3B} SEIR)as £VBPYRIAMR, oftidly Igy poturn to the
the sane val ve setting as jndicated in Figure 1? Thi s
noniYgEess ComPreSyEr R Ry | ey ther IW-PesSUTR a8 (Ripe (15) and the first
conpressor (2A) and refrigerant expelled fromthe
compylieatioppassagefdPessor (2B) to circul ate through the
refrigerant circuit (1E) wherein the outdoor heat
HEATINGGBERATIQNNMEDES 3 condenser and the col d
storage heat exchanger, (45) and the freeze ss_l;)qrﬁge )
heatThehestingenergtiopmads; iy an gperatian giode duang whichiqply sppce heating
return to the inverter conpressor (2A) and to th .
by the indeasyret (]&)rﬁgr@ggggd.( Apyring the heating operation mode, as shown in

Figure 17, basically only the noninverter compressor (2B) is activated.

In addition, as indicated by the solid line of Figure 17, the first four-way switch
valve (3A) is switched into the second state; the second four-way switch valve (3B) is
switched into the first state; and the third four-way switch valve (3C) is switched into the
first state.  On the other hand, the electromagnetic valve (7a) of the cold storage unit (1C),
and the electromagnetic valve (7b) of the freeze storage unit (1D), and the electrpnic'

expansion valve (29) of the liquid injection pipe (27) are all closed. Based on an indoor
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If the inverter conpressor (2A) fails to operate
properly and stops operating, only the noninverter
conpressor (2B) is activated. This causes refrigerant
expel l ed fromthe noninverter conpressor (28gptamber 2006
circulate through the refri@érant circuit (1E) wherein

td heat 0
pesd mpdh Rl Db DEEHRESS ol bl 68 405 BRRHEHESGn of e
oy SERaiAR ARG A RNy RS T, s convoled 1o
cQ ressc%r (2B) by way of the | ow pressure gas pipe
respe(:gyngarg%nt he first communication passage (23).

FEATIAR CECRATLON LEDE ThE RERD0,REL LI 00 TR, 3 pces
thrmxgé él%“?hﬁfflt gg,g%[gmug#tqhg\éf e ég) g}r}g mgﬁ:ﬂfou% rél'ﬁ;? %nt?gsgicaﬁon gas pipe
(7, s, e e Padosicheet SHEBaREe, (. CHCEPTBgien Jnih i, refgerant

of Figure 17, the first fqQur-way switc valve (3A).is. .
The eopdenseddliqnd gefrigerang throwah thergece aﬁ@mwiwawqmd pipe
switch valve (3B) is switched into the first state; |, ’
(11B), pgsser Brpygh thermadin S pipey(11d And thepdhrovel thedavid bangaipive (36),
into the 25 first state. On the other hand, the
and flows intg the Teesivervdn)e Yhemallst, thediguyl seiugepngpasses through the
(1Q and the el ectromagnetic valve (7b)_of the freeze
outdeor gkpaysionyalve (26) of thecpukilisrs ligeid mapg @5), flowsainte Byg outdoor heat
valve (29) of the liquid injection pipe (27) are all
exchaziges ¢4, oxgtesAnto; geg sefrigerante ptldeisyaparaisd 2ap refjgerant passes
tenperature and val ues_detected by each sensor, the
through thecoutinonigag pive (R the first foreway swiel valug Gimk thesegend ur-way
. (26) and the indoor expansion valve (42) is controlled
switch yalye (3B) ke sdcond gonngating pipe (32)sansk the suctioanipeyb) in that order,
expel |l ed from the noninverter conpressor, (ZQB}A passes .
and msturpy dudhe tiopinverten corapriesspn (2B ?Eh rgpgtition( glapucing refrigerant
. then through the communication gas pipe (17), flows
circulation; indnor spare deatirgis peoddedigdhe %Wl?), and condenses
into Iiggid refrigerant. The condensed |iquid ]
r efWhepethgrnoninvewer compresior (BB) beeglh down rpad ritenst ansrating, space
_liquid pipe, éllB , passes through the main fl owtﬁii pe
heating mpy becprovidad thyr the gke ohthe inyeiter (ommesiop(3eY). ( 2¢)this time, the
and flows into the receiver (14). Thereafter, the
third | fouxsway r ¥itdhg avelyiet (s teswitbhasudifot the second state.  This causes-

refrigerant expelled from the inverter compressor (2A) to return, by way of the second

connecting pipe (22), the second communication passage (24), and the suction pipe (6a), to
the inverter compressor (2A) when the refrigerant circulates through the refrigerant circuit
(1E) wherein the indoor heat exchanger (41) serves as a condenser and the outdoor heat
exchanger (4) serves as an evaporator.

If the third four-way switch valve (3C) is switched into the second state, this
makes it possible to provide space heating by using both the inverter compressor (2A) and
the noninverter compressor (2B). At this time, refrigerant expelled from the inverter

compressor (2A) and refrigerant expelled from the noninverter compressor (2B) circulate
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10 outdoor expansion valve (26) of the auxiliary

liquid pipe (25), flows into the outdoor heat

exchanger (4), and evaporates into gas refrigerant.

The evaporated gas refrigerggt passes througgPlereber 2006 .
out door gas pipe (9), the frrst four-way switch val ve

throdghthe rfelfped@ft VGuit QUEY Vikreis Wd fidovAhes &@Bingek [(#1) serves as a
second connecting pipe (22), and the suction pipe (6b)

condefsek Al 8L Wpkdoor ABAL &HRhAHIRE (KPsdrés A Ah ev@pérator, during which a
conpressor (2B). By repetition of such a refrigerant

ors B e, 34501 ke sor Yl 0 v

br eaks

. i heating may b
remge?%n\}irgtggnsg§ GRS OnpreRBF EB)! g may be

( by the use of the inv er conpressor (2A).
i AETGRPECERATION Pttt ook, 10 e (30
oA e HRBL G MRS Y RIPRERER! ik Aover
oo AR B S RO (Rt o) nd
. t .Cj . .
e NP EOA AR b SRR, e soraee wic D),
win SRR i R SEuBed GR" BRI, HIR 1 Riiercion
oper%@@;%aggﬁggpéﬁxg%&s b5 et Ak Sa e Db GAF e
noni S\Ee <F 5%58& ﬂwg( () c}lf-}'y%??\pa&fn o thie HpiREGr (28, depending
]tei crefri era.ntn exe Ile(re ?o:?'é}rpetsrs]o\r%{egé?. %.tal.s .
on ﬂFol-{)E'Pe§g‘6'FV%2 K) 1S _possi ftroi geé'ﬁoann{héexfélésk :ﬁé%ﬁr@%%%eﬁ%non operation
o BB 4 FRGSRER, el (8, Bt SR S 2

b i%oor heat exchanger (41) serves as a condenser and
aksifloWIt door heat exchanger (4) serves as an

TSR 8y O e
o b e SRS B i v
o T b B S o oo
i Oy TSP P L, RS R M e
e R
clectiogTARnALS Fs |7 ok Mecfieea stordge unid D) are placed in the open state and

the outdoor expansion valve (26) is placed in the closed state and, on the other hand, the-

valve opening of each of the indoor expansion valve (42) and the electronic expansion
valve (29) of the liquid injection pipe (27) is controlled to a respective amount.

In this state, refrigerant expelled from the inverter compressor (2A) and
refrigerant expelled from the noninverter compressor (2B) pass through the first four-way
switch valve (3A) and then through the communication gas pipe (17), flow into the indoor

heat exchanger (41), and condense to liquid refrigerant. The condensed liquid refrigerant
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10 operation node is perforned by activating both the
inverter conpressor (2A) and the noninverter

conpressor (2B) or by activating only the inverter
conpressor (2A), depending on the |oad; hoveSeptenbier 2006

is possible to performthe fPBst heating/refrigeration

floRP 58 thRrst %ﬁh%ﬁﬁ? ﬁgfr&ﬁl the sEénl Mﬁys%ffl(lgk)and a portion of

conpr essor I'nverter conpre
BRI 0 10 )
Fir o1 G Rt R R0 Hra ol T Y pefof hrouen
the FE6P 053" i e or SRpSaE o Bl B llgneer (499, and
ovaBtigh il A st 1R 20jobth Miiu eBicstiy el dypuen te
el SRR 5595t ol SRS A5 SN B s
to hgy SuSBEE nBh et (SUE B SR 0 o0 it The s
re e SVBRPTOA CrB5esE o X HABR (oL (ofapp foto the baoste
comfgrpEAP SR e Pia SRRt s hebarBed fafhe blaps gas pie (16).
! THSEAB T IRGRPLEPOSEAR R S0 $910 A8 Ntk RDEIEEIAS). an the gas
re AR Xpal o D ADE IS HIPTSBTGHIS] RV i GARLL ot the low
prcs%g% E‘I”-‘ggﬂ’ ié?#be{‘@%nggthoata%nigg Oeégqsge T“g%éhﬁa@?e%r through the
SRR B o, AR SOREESSPT GOMS PR diecetherind, the
othe? P PEAE EFSGTLIGSHANG PRHES SHRHEN She G5 ommiBicptian passage (23)
and i ORI 1% FicHSh RS (A1) GBS 1 86 APUPVSTI segapressor 2B).
By Sob ok \h e igrtnt sedaiien Briss by B gsoded S ind S whie,
SRR N UNIEUE NG G W—
t hrough the freeze storage expansion valve (52), flows

showesg arq ¥edrigeragde st orage heat exchanger (51), and
evaporates into gas refrigerant. The gas refrigerant .
evapriastelescibedpboys, da she Qustheatinefrelsigeragon gpeyation moyle, there is
' rawn_into the hooster . conpressor  (53) and, after

d
esta"a@shﬁa adglapre bemigen the capahility g eaovide refigesationdegmaoypt peheat of

16).
evap(orat}on) of the cold storage and freeze storage umits (1C, 1D) and the capability to

provide space heating (the amount of heat of condensation) of the indoor unit (1B) and, as
a result, 100 percent heat recovery is achieved.

During an operation in which only the inverter compressor (2A) is operated, the-
noninverter compressor (2B) is stopped with the setting of each valve unchanged. This
causes refrigerant expelled from the inverter compressor (2A4) to circulate through the

refrigerant circuit (1E) wherein the indoor heat exchanger (41) serves as a condenser and
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10 The gas refrigerant evaporated in the cold storage

heat exchanger (45), and the gas refrigerant expelled
fromthe booster conpressor (53) flowinto ch. ot her

in the | ow pressure gas pipe (15), wherei rféﬁgtember2006
portion of the gas refrigerdft passes through the .

the QHF oBiRe Rl oiepagr? 5] B bR drest P Faes el Efbanger §1) serve as
B A
TR TR CH AR —

cjrcul ation, space heatjing,is provided in e shop ) :
(2B) iy, iivated | Wik B B0, Of EHRD HSF RPChmacHe ThiRg CRiSey dgigerant

h ase and,the inside of the freeze storag . ..
¢XP3§FFg%§’s © JIOBINVEFLET CRENRIEFSQT @@ HOLF:%R‘:“@& ¢ s Beligerang circuit
the first heating/refrigeration operation npde, there
(1E) wheresny thedpdenrihspfesxchangsr (44) series ascesondenser whHp qn th othsr hand,
provide refrigeration (the anount of heat of
the caldosiprage heat) exghangse (43 anddhe figeze Hpmee healzaxchangesal) serve as
units (1C, 1D) and the capability to provide sgace
evaporators. n gl enpthe aplbigeranbretyagito the nenvestes semprossyi(2Bhe
i ndoor unit (1B) and, as a_result, 100 percent heat
r edp\ibe ysecendaembediment, she iraliefayalvp €3 Bt isappsitipngdi en a backflow
only the inverter conpressor (2A) is operated, the 25
prevangian mesherism(bigpideseabmeckemysm)s in thephieuwid iraneht pipe (36), as in the
setting of each valve unchanged. This causes . :
first gnaledimentansaaseult elsuch grrangemenh the flew of sefpigeranb duringthe first
to circulate through the refrigerant circuit (1)
heatingfeefrigeatianeonenttinormodewhish ehadgg pexcant) hegbregeversi oparation mode
_condenser and 7 Septenber 2006 70 the cold storage
is rendered stableranthat iy 959ayaecent wherf thedemperaiire gk ovisige air temperature
exchanger (51) serve as evaporators. Then, the
falls and; ras gereawlt, the tpogsauret withinghe necgivee (1Dosdoweredy it(i3 gpsured that
. _\Wen the inverter conpressor (2A) breaks down, only
liquid re&rigesant exitingche mmp;rgeﬁj @kchappa) (41 Wik novBowdn dhe hiquid dranch
setting of each val ve unchanged. This causes )
pipe (36) in the diractionsofahpedceivar (Idpm Aha resuiti aoide short of the cold storage
conpressor (2B) to circulate through the refrigerant
expansioncealve (46[E)n Wiecfizst hranbke pipeddda) auha seiesharigdith¢ fiepze storage
serves as a condenser while, on the other hand, the
expansisingvalve (5%) dn tbeibraseh Higuib pipe433) ansceachdeld geadull liquid state.
st orage heat exchanger (51) serve as evaporators.
This miakes, it phssible fte isgpwre adequeteunefrigerant tfloav rades fordhe epld storage and

conpressor (2B).
freeze storage heat exchangers (45, 51). Accordingly, it is ensured that the drop in

capability in each of the cold storage and freeze storage heat exchangers (45, 51) is
avoided.
SECOND HEATING/REFRIGERATION OPERATION MODE

The second heating/refrigeration operation mode is a heating capability surplus
operation mode which is carried out if the capability to provide Sﬁacc heating of the indoor
unit (1B) becomes surplus during the first heating/refrigeration operation mode. The _

second heating/refrigeration operation mode is carried out based on the same settings as
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In the second enbodi nent, the relief valve (37) is

positi oned, as a backflow 10 prevention nmechani sm
(liquid seal nmechanism, in the liquid branch pipe

(36), as in the first enmbodinent. As a resdél$epembes 2006
arrangement, the flow of reftigerant during the first

e S35 bR FEREDBR SRR i RS MR phne a3 oy
t abl e. t is h . oo
st 3B R, 5 et b PR Mg Rligrnion
| jthin th ' 4) i.q | d, it i
opersion gnals. pricioed e QORI ke Byi (1 ng < he | ndoor
o e Bacpor baingreissainorpersion Belf st gl onth 3B vertr
result, a side short of the cold stqrage expansio hverter
comypyessor (243) isi Activieeds j 4 hamrgh ’&“bee_olé‘u weydh Bot ﬂ‘be ve
compueRSOD (Rl e B COFRTess e IBA i FON Bl e OB is high,

liquid state. This makes it possible to secure 2A
and cndi theamanimesrier gemarnssar @) isayated Whendhe Iy eamprgssor (24)
and 20 freeze storage heat exchangers (45, 51).
break&dadosmdi ngly, it is ensured that the drop in

capability in each of the cold storage and f{e e .
st OWithaeferance dx Figng dPsonempnrtion pf redrigeran; (¥og _lecgéggqbe Inverter
HEATI NG REFRI GERATI ON OPERATI ON. MODE The sicong . iquid
compirembi (ZA) dlomsgintathe indoee hsat exsharges (1) and candenges into liqui
capability surplus 25 operation node which is c?tﬁri ed
refrigendnt; &s tib ghe dirabheating/refngerabion RpeEgigaemAde: | Hipnehe gandensed
i ndoor unit (1B) becones surplus during the first .
lquidhexefti gergntr figws imto theifst toprehaipad 1ahiem the gecond brwgh pipe (11b).
heating/refrigeration operation node is carried out
basearovhitep ethe agthes grortiony of aibe 7refriesatt evpstled Jerp they, wverter
first heating/refrigeration operation node, vvi(i/h t he .
comprassep (2 A)passes throughsibe awaliliany gasspipe (A9 thensspand, foyrypmy switch
is swtched into the second state in the first
valver 3B), mpdrtheé rfirge fouriway switelr yaiver(3Adda, thalsordsy; Bowe gugyeh the
the solid line of Figure 19. In the second :
outddveags piper(8), mnd ds coridonsedprtodiguistrefrigesant i thecotdapr hegtigxchanger
the inverter 5 conpressor (2A) is activated, as_shown
(4). | Dufing passagedthronghethe diguisopine (1Y, thawendensed Hgwid refsiggrant passes
(2A) and the noninverter conpressor _(2(8,?4 are activated
throughehe tebeivenid) asd flowh into thedirsthrgnchinipegdah{rem; the main flow pipe
conpressor (2B) is activated when the inverter
(11).conpressor (2A) breaks down.

Thereafter, one portion of the liquid refrigerant flowing through the first branch
pipe (11a) flows into the cold storage heat exchanger (45) and evaporates into gas
refrigerant. The other portion of the liquid refrigerant flowing through the first branch
pipe (11a) flows through the branch liquid pipe (13), evaporates into gas refrigerant in the
freeze storage heat exchanger (51), and is drawn into the booster compressor (53). The
gas refrigerant evaporated in the cold storage heat exchanger (45) and the gas refrigerant
expelled from the booster compressor (53) flow into each other in the low-pressure gas

pipe (15) and return to the inverter compressor (24). As such a refrigerant circulation is
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Wth reference to Figure 19, one portion of

refrigerant expelled fromthe inverter 10 conpressor

(2A) flows into the indoor heat exchanger (41) and
condenses into liquid refrigerant, as in theSeptesaber 2006

heating/refrigeration operat¥®n node. Then, the

condensed ..liquid refrigerant flows into, the first : )
repfiighoie gnsige (i ths coRh ohee Bausie S eninsidseok Ieteeze sorage

Meanwhi l e, .the other portion of the refrigerant, . .
ShOMEREA e R IASTALE e R SARREOR i Aot PAcD St soBrovided in the

through the auxiliary gas pipe (19), the second
shopyyr-way switch 15 valve (3B), and the first four-way
switch valve (3A) in that order, flows through the
out debushdescribesbaboyy, inthe sqeend bepting4eftigeration|apgratian mode, there
refrigerant in the outdoor heat exchanger (221. Duri ng
occiys aadgbalanee befiveem thel qapahilitydp peovidoyefrigsration (e pmetint of heat of
liquid refrigerant passes through the receiver. (14)
evapgation)ovfsthe rodd steeagei andt frepee stomagsi wdts( (1C, )D)f arsiihehmpability to
main flow pipe (11). 20 Thereafter, one portion of
proYife spacg hegting f(the panaant of heati of gondensatipn)tdfahé iimdoor unit (1B), and
branch pipe (Ila) flows into the cold storage heat
surpdyecheah g eondeByationds diselpogest causidanthe roers byrthé pugleonltat exchanger
The ot her portion of the liquid refrigerant flow ng
@-through the first branch pipe (Ila) flows through the
branch |iquid pipe (13), evaporates into gas _
r ef Whgsy thet load is fhigh, fhole the mwventergmniprassoe (2Apand the noninverter
(51), and is drawn into the booster conpressor (53).
comprassarS(2a sire @btivajet, avith theagettingt efiedch vdiee helddinsthersage state as’
heat exchanger (45) and the gas refrigerant expelled
aboYer o hhisheausesorefrigerant eppadied dron( tha invertencompressa (DA partkerefrigerant
in the |l owpressure gas pipe (15) and return to the
expélied drane the poninesteo compressor AZBY tc tiraulate filirongh 81t refrigerant circuit
circulation is 7 Septenber 2006 72 repeated, the
(1E) whérdim the indwor dehidexshangay 6419 hodatixseutdoak hidae exctangla (@ serve as
the freeze storage showcase are refrigerated whil e,
condensars anththeuwld storage heat explemgern(@ds) ambjthie Sreere vtiothge hiesit exchanger
the shop. As just described above, in the second
(51) rrenmtel &gy evagforatges: atAindn ong goetidnoof thedeefrigdramnterenn® ¢6 Uhs inverter
an unbal ance between the capability to provide
compressor (2A hwhide, qnt the otenhaid, tife disatporifon ef\therefrgdramt)retins to the
the cold storage and freeze storage units (1C, 1D) and
noninvezter aprapiessary(2Bpby paypof the fegtaomnimdidatiog passage 3punt
of heat of condensation) of the indoor unit (1B), and
When the inverter compressor (2A) breaks down, only the noninverter compressor

(2B) is activated, with the setting of each valve unchanged. This causes refrigerant
expelled from the noninverter compressor (2B) to circulate through the refrigerant circuit
(1E) wherein the indoor heat exchanger (41) and the outdoor heat exchanger (4) serve as -
condensers while, on the other hand, the cold storage heat exchanger (45) and the freeze
storage heat exchanger (51) serve as evaporators. Then, the refrigerant returns to the
noninverter compressor (2B) by way of the first communication passage (23).

THIRD HEATING/REFRIGERATION OPERATION MODE

The third heating/refrigeration operation mode is an operation mode which is
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surplus heat of condensation is discharged outside the
room by the outdoor heat exchanger (4) 10 Wen the

| oad is high, both the inverter conpressor _(2A), and

t he noni nverter conpressor_(2B) are activgtéﬁgteW%ﬁmoe
the setting of each valve he*d in the sane state as'

. hi i . .
car U i 5 SRSl R bR Bl it aB) is
veind  AEUHRRGE, THRYED 50 BEFRRC Rt PSR 10 e i
heatiygSiBRerafion afereliot Hode ahaB e FUGre 10 B RETRD papressor (24)
and (it SOV EHE DB o SR LD ats/BlixEeE g AAGFER, (s BoBTfcompressor

ortion of the refrigerant returns to the inverter
(33) g@#&aggggpd.( 2A) while, on the other hand, the other
returns.tq the noninverter

orfion.of the refrigerant g
Do rec i heatig/Eiasiion onerAIOR: PO db i AReRAE oods Which is

.passage (23)..\Wen the inverter, c ressor, (2 reaks ‘
carricdpus 2 G SRPEbIEHEPTRYIde sRAcedisAting cpmes ﬁ(v‘szsARq @e%‘?fst paitern
activated, with the setting of ,each val ve unchanged.
of therfirst beafingdretiigsratiqgeonerationaniphe, i ather 3H9rdis g PRRRgRode to
conpressor (2B) to circulate through, the refrjgerant )
be caried gut whem)thgrapeuns ofhheatnefo SVanaratione ¢ tent, 1)The third
.and the outdoor heat exchanger (4)_ serve as,
heating/refiagrsation gperpiion mede i 1499%@41 ipafadyve setnecwith the rstqattern of
heat exchanger (45) and the freeze staqrage heat .
the figst Aeatingdefrigerstionopeeation maqdey With:the sxcepHap that the valve opening of
refrigerant returns to the 26 noninverter conpressor
the oytdenyr expansign walve (%6) 15 ¢optrolehmuni cati on passage (23).
TH RD HEATI NG REFRI GERATI ON OPERATI ON MODE The third ,
he dteredprects indbe frst beatingaeigeratiopaperation modgyefrigera expelled
node_ which is 7 Septenber 2006, 73 carrjed out if, ) .
from (thei inyettere qompsessere {2ANgnde refrigerant | epelpsk fram othenparinverter
the indoor unit (1B) is being insufficient in oo
comprespid2B) flpwt it thevindeordeal gxshangss ¢4l Hhtopeh ghe qommprication gas
. third heating/refrigeratjon operation node, as shown
pipe (47) Rndueendepse ine liqwid refsigeraphprns pertionagf theneondgased liquid
_noni nverter conpressor '(ZB?l are activated and, in .
refrigeraas flows inte ftlee Hrsbbraaeh pipsit k) fem the sesond prangh pipe (11b) while,
activated. The third heating/refrigeration operation .
on thewsher handathe gthar portion ofdbrcandergediliguid refrigerant flows into the liquid

branch pipe (36) from the main flow pipe (11) and enters the receiver (14).

One portion of the refrigerant flowing through the first branch pipe (11a) flows
into the cold storage heat exchanger (45), and is evaﬁorated into gas refrigerant. The
other portion of the refrigerant flowing through the first branch pipe (11a) flows through
the branch liquid pipe (13), is evaporated into gas refrigerant in the freeze storage heat
exchanger (51), and is drawn into the booster compressor (53). The gas refrigerant
evaporated in the cold storage heat exchanger (45), and the gas refrigerant expelled from
the booster compressor (53) flow into each other in the low-pressure gas pipe (15) and

return to the inverter compressor (2A).
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carried out if the capability to provide space heating
becones deficient in the first pattern of the first

heati ng/refrigerati on operati on node, in other, words

it is an operation node to ﬂf carried out wh&§ptepber 2006
anmount of heat of evaporatiofffis insufficient. The

th rﬁn :l:ﬁ)? Qﬁ@lt h ﬁelﬁilfrd' lgﬁ{g%}dn@ %aQH@ b Ir&dRivER qm)l passes through the

identical in valve'setting wth the first pattern of

. the.fir i i ti : . .
i 5 1 9510, A 0ty 4 e s

exp?lﬁ 31? stlfai 28 ;@@V €l 2R F{/i\po‘f%ﬁ rifito %Qs rSfHfpeRin®! € Th@SevaPorated gas

ting/ rerrigeration Operation node,

e S S SR o P o] BB S 078ty i
ST T B A S8 s s
oSG SRR 5 Y L R, BR8P 09O P i

branch pipe (II fromthe second branch pipe (11b)
noqm]\fqr@{cgrgﬁregwg(ﬁ%er hand, the other portion of the

A
the ESFTE; ,)véﬂeg?;n@tﬁﬂ:ﬁt héwr lélﬂgﬁ ;{oﬁ% ?zfi{f i{ozﬁ%gsgxgﬂkgsfepagd the inside of
e e
et
o L e
(thﬁeﬁlﬁfggﬁ%man d%tiqﬁg Qg “{)"ni:’é‘?fﬁ %étlré?%’t ag?avggf%hogbgfmng " The
R g e
is p?‘ﬁé?d ﬁ}:nd | | uiéJ?I r(g%;{ﬁaﬁalgéﬁiem r Zﬁe%e: e
orETARIRlA I T oo pioe D10 flowe oo

RS ARG AN
it Bt o AR i A
pario(S5h e ool o o bape Rostfcsoy G MR ol et
pipe (57).

On the other hand, in the booster compressor (53), when refrigerating machine oil

is accumulated in the casing in excess of a predetermined amount, excess refrigerating
machine oil is discharged to the branch gas pipe (16) through the oil discharge pipe (95)
which has an opening at a predetermined height in the casing. Thereafter, the
refrigerating machine oil thus discharged flows through the low-pressure gas pipe (15) and

returns to the inverter compressor (2A) or to the first noninverter compressor (2B) in the

outdoor unit (1A).
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second connecting pipe (22) and then‘through t he

suction pipe (6b), and returns to the noninverter
conpressor (2B). As such a refrigerant circgulatjon i
repeat ed, indoor space heating is provided%ﬁgep¥¥ﬁbef§006
shop whil e, simultaneously, 76he inside of the cold

storage showase.and the inside o 10, .t he freeze

st oF AGETSHR e ROoS EF FP'@‘BW&?‘EO{S?’H%?‘@F dn opegfjgn frequency as

el e b B S SR SERI o bk st

evaporation) of the cold storage a freeze storage . .
togethar ath(refrigerant fromy theoastes OPIPrESsOR &35 INGYGARES- o P EoPe with this,
‘heating (the anount of heat of condensation) o e .
refrigerating mashine aibjs duretedubark to Hxlsi'wpﬁﬁf P?lamet*%fg 53) Hom the oil
out door heat exchanger (4) an anpunt, of heat of ) )
sepamaterp (iSAtsoothat [fhe boestemeRmitessapR3 Willabayegno jlack of refrigerating

provi ded sinmultaneously with col d/freeze storage

machiné roilydhereby secunnEraT pdsquete mneENtEe! t9kgeraiing migehing oil for the
expel l ed fromthe booster conpressor (53) contains
boostezfcompeassen (f). nmachi ne oil. Such refrigerating machi ne
oil is separated fromthe refrigerant by the oil .
sep@nather othE6))hand,d when dthecboasterh gerkpressor HE3bds dpwr in operation
conpressor (53) through the oil return 20 pipe (57). .. .-
frequency lae weedlhesr intepedhtionreapagityb dhss ampurtfyeSigerating suachine oil being:
when refrigerating machine oil is accunulated in the .
disclmagddntygether xithseefgerantplirenictherbrosist camprassor (SR} deereases. This
refrigerating nmachine oil is discharged to_the branch
therefiare rpsYiB 16 1) extchssinegdecubmlagion of| refrigeratimgpnashineosi] in the booster
whi ch has an opening at a predeterm ned height in the
comprassion (53) ThAt ¢zt tiere, as tescibed aboviegexcsss 1efigenatingrmadhine oil flows
thus discharged flows through the | ow pressure gas
into fliepmraichbiasapipe (16 tfoomm shet @il disehinge @inec(dS) ang e disented bagk to the
or to the first noninverter conpressor (2B) in the X
invextert chmapressoi (2A)L4y) to theJist posjoverRYGOmpYGsato(2B) rin the outdoor unit
when the booster conpressor (53) is high in operation .
(1A) r & tienoytdasr umit (1 Apsefrigetgsingamaching ajlasidispributpd by the first oil
anmount of refrigerating machine oil being discharged
levell egelibipg pipt [{32)chnd ter savond radlnlaviek eguadigingr pipe r@i!)egsmeen each
(53) increases. To cope with this, refrigerating
comprassor (@A,@B). i s directed back to the booster conpressor
(53) fromthe oil
In addition, in the booster unit (1F), when the degree of superheat of the suction

refrigerant into the booster compressor (53) increases, the electronic expansion valve (93).
of the liquid injection pipe (92) is placed in the open state so that liquid refrigerant is
decompressed for supply to the booster compressor's (53) suction side. This prevents the
degree of superheat of the refrigerant in the booster compressor (53) from becoming
excessive.

Furthermore, in the booster unit (1K), when the heat exchanger (51) frosts, the
four-way switch valve (91) changes state so that refrigerant expelled from the booster
compressor (53) is supplied to the freeze storage heat exchanger (51), in other words a so-

called reverse cycle defrost operation may be performed. For example, when defrosting
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5 separator (55) so that the booster conpressor (53)

wi Il have no lack of refrigerating nmachine oil,

t hereby securing an adequate "anount of refrigerating
machine oil for the booster conpressor (53)7 Septarhker 2006

ot her hand, when the booster 76onpressor (53) is lowin
0 ation fr1 ne [ ien_operation capacity, .
(e SeEE skotee BT PadiPns ) iyt hat fipfhgs Opgratig mode of Figuee
di scharged t he ith refrigerant..fyom.the. baoster
16,358 008 SR FoiE inethoolet Eophp @SR Bialsis e BSteStorage hear
n _exc j ve ac ation of. refrigeratin chine oj | )
exqngsidSEh L Pay ©of ity switsh)Valve; O3 oS frovigh the bypass pipe
esqr,i bed abpve,, exgess .cefrigerating nachine, oil .
(815 Ef e eofef 1t Rt Binsi (15 Rows TPhsh v digh hranch pipe (11a),
I.scharge pi,pe (95), .and is directed back to the
and i, EP ROPED e BRIt (s S0Id St heeh FYaBnER: (45). One
conpressor (2 in the outdoor unit 15 (IA). In the
POfBB{ldlfciieLﬁ%ﬁ ﬁe@ ant g VF‘é'iff SP‘F ip HiscHivaRerofqmprgssor (2A) and the
distributed by the first oil |evel equalizing pipe
norinverter (OMEESSAUe 4L While, oB\ibe @herahand. e ppther portion of the gas
bet ween each conpressor (2A, 2B). In addition, in the
refiigesant passes thropglr the bprsh gasepipr (163 and fthen thequehthe dpurrway switch
suction refrigerant into the booster conpressor (53)
valyg,(Handds drapan iatosthe bepster commesspod3yal B viroe)of sudipa a¢frigerant
. the liguid injection pipe (92) is placed in the open
circgiaiio, gd)eﬁwa?s posgibleita euicklyalefrast the freezo pprageheat exnhanger (51)
supply to the booster conpressor's (53) suction side.
covergd i &0¥nt s the degree of superheat of the
refrigerant in the booster conpressor (53) from
EFpECdy QF EMBORBVENT 2-ur t hernore, in the booster unit
(1F), when the heat exchanger (5é2 frosts, the 25
f ourAl§gayn he secend smhedirgeny, theakliefsvalvai(37)sis nrovided in the liquid
refrigerant expelled fromthe booster conpressor (53)
branch pipg §36)eso thattenen prhenAbe sampargfurehefoutside limfadls dusing the first
in other words a so- called reverse cycle defrost
heatinpiictrigesationegperationpaneds whigh irad 0@ pencpitdieatiteenvery operation mode
defrosting 7 Septenber 2006 76 the freeze storage
and,rassa reswdnilia geesspis 1withintheyeceiver {143 dy dowsared, dtyis possible to prevent
. operation node of Figure 16, refrigerant expelled
liquidrrgfrigerant Beiting dhe indeqirhestsaxchagy (41) drem flowingtinte the easeiyer (14).
storage heat  exchanger (51) by way of the four-way
Thatsigi thetpresshzgein(the maip gbs&empe it Duafithe kemmppicstionpiligeid pipes (11A,

11B) is prevented from falling by means of the relief valve (37), thereby making it possible,

without fail, to introduce liquid refrigerant exiting the indoor heat exchanger (41) into the
cold storage heat exchanger (45) and into the freeze storage heat exchanger (51), and it is
ensured that the cold storage and freeze storage heat exchangers (45, 51) are each -
prevented from undergoing a capability degradation due to the lack of refrigerant
(insufficient flow rate).

In addition, in the second embodiment, it is possible to use the compressors (24,
2B) not only in combination but also independently in each of the aforesaid seven different

operation modes. This arrangement insures continued operation if one of the compressors
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(81) and then through the branch |iquid pipe (13),

flows through the first branch pipe (lIla), 5 and is
evaporated into gas refrigerant in the cold storage

heat exchanger (45). One partion of the gasSeptember 2006

refrigerant is directed backd to the inverter
A ' .
<2A’§a§#fff‘vér?%%‘n’5q ; L@%@%ﬂﬁﬂﬁsalshi’aﬁr'sﬂ%ﬁ%} r=§%?f‘¥*§,v§63%%°5tr%eé@grgg° cope
. i i 16),.,.
v SRR ¥ SRSREC PR (AR IR Ao af B o e

.1 s _drawn into#lge booster conpressor (53). By virtue
nonifyertey comprepsof 4By ant 10 circulation, it becones

e aimersaend eoGESHLPBNRF lr § GeiEvERisBpal ten When one o the
10 GRREToRY)(2hs 250 CUFHIBIIP WS SBRRG PRETaBPAriE B O e other

36), so.that _even when the tenperatyre Qf outside air
°°mH(*’%ﬂSP’é 2‘& = H@SSE'ﬁ% 9 iPF%‘flge fsmﬂ'@agﬁ%’é‘%'egf‘io g1gHipRp hen compared
.. Qperation node ich is a 100 percent heat recovery
with Qﬁé{raft%wq%a@ gh emgploys thaes,FQmPIESROTHr essure wi t hin
t he receive 14) is lowered, it is possible to
ENH%QBMNT‘PW%;W@ QN ant exiting the indoor heat

exchanger (41), fromflowing into the receiver_(14). .
Thdlereafter, g third embodiment of thepresentinyvenfipngs described. ofs shown in
. the comunication liquid pipes (11A, 11B) is )
Figurg 2\, dthe dhird r sabadimentis Bsc)w@g nyithfa bagkfloyy inseveptipy anechanism
. (37), thereby making it _possible, 20 without fail, to k6
(liquid fealomaehanispy) thet is & mpdidicatien af the; bagkflpw pravawionyaeghanism in
exchanger (41) into the cold storage heat exchanger
the refrigyand circpib obthebstremhogdimentor age heat exchanger (51),
and it is  _ensured that the cold storage and freeze
st Margespreisicallyy dn dheydhisd embodiment,sthe gagient pinecZ8hiof dhe first
fromundergoing a capability_degradation due to the .
emboliggat i nqtcppp equ; the Geceiver @ (i4) fuppey pagt and the discharge pipe
addition, in the second enbodinent, it is possible to L
(52) of the fvertenspapresics CA), Instadn @t ligwidyserh preyisphiom pirsn (38) is
but al so i ndependently in_each of the aforesaid seven _
connegtefdf batwpen aggeapeatingpaipldwith thpjayxidiara igeidepipe | (33l e the liquid
.. continued operation if one of the conpressors 7 .
injectioapiperdT) araothe elertronis exprysipn dalve @8n Thesliquid spalyprevention
. such arrangenent is effective as a neasure to cope .
pipe (%8} i¥ qongedted pige ¢o gre high prossue t2as PiRsn(S)-e sElar liquid seqlipiretention
tends to break down, relative to the
pipe (38) is provided with a check valve (7) which permits only one-way flow of

refrigerant traveling from the liquid injection pipe (27) towards the high-pressure gas pipe
(8). The liquid seal prevention pipe (38) is connected, through the branch pipe (38a), to
the fourth port (P4) of the third four-way switch valve (3C).

A backflow prevention pipe (39) as a backflow prevention mechanism (liquid seal
mechanism) for preventing refrigerant exiting the indoor heat exchanger (41) during the
100 percent heat recovery operation mode (the first heating/refrigeration operation mode) -
from flowing in the direction of the receiver (14) is connected: between a connecting point

with the branch pipe (38a) in the liquid seal prevention pipe (38) and the check valve (7);
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- exchapges @Ak eR

noni nverter conpressor (2B). The second enbodi nent
provi des such a configuration that even when one of

the 5 two conpressors (2A, 2B) breaks down continu
operation is insured by the_other conpresdopept EWQ%ZOOG

possible to provide a nore &8nplified conflguratlon

and li/éﬁ»?ge f %@g&%ﬂp %&5{ Mﬁb o4 M&e cﬁe@c valve (7 in
aft

the iR icH mindl ol € sEad inTS g bR DTEE BiirloRy Sigvertion pipe
(39) ﬁ&?ﬁ%ﬁ%@mmeﬂ f%tf V@%ﬂ?ﬁmﬁm“;‘ﬁ?” PLEHRHEVEVE () Which permits

only Figecraf i i (e Ftidieegh ek rﬁ%?é’%e’ &%38%“ (e ghig branch
pie fite j{éeg?fes%om%émtp??gi (é?égié? FRRAECF, sigh R peBRand closes

tween the, receiv t and the . .
the baq‘@@wrg@elaaoaepma 5365[)5 al}c{ phep qewé eesapeeb%eeg%sh refrigerant
nstead, a |liquid seal prevention pipe (38) is
Presswe%é%l@ae BEecEnt Rrssaba thigTefiesiant, fiianit iscintroduced into the
auxjiliary liquid 25) in the liquid _injection
seconalla@mtfme @fe) PH@S%F}!&Q(]?%V@V%Q ha seeondjaflow prdil0c)The
ui d seal preventlon pi pe 38) is connected also to
&Ihﬁng Hn 1gu@1 n,pﬂageeleg;omamgmp ,vqupd(sygm is placed in the
reventlon pi pe (38) |s provided with a check val ve
Openqdﬁtatﬁmwgﬁée rh09§)emﬂn§/ B JCORRETY PBCaen awde showgeinaFigure 22,
traveling fromthe liquid injection pipe (27) towards

high-prggsurg gﬁﬁ:lmr@stsqafpel qgiaﬁroresn 9ach of ghe compressiopumgchanisms (2D, 2E) is
reventlon e I's connected, through the branch
mtrorﬁpisb al} qmtdhﬁsa} BLeVeRtiqsopipe (38)) anst theneﬂquughdﬂle backﬂow
four-way switch valve (3C). A backflow prevention pip
preveptyg) pine (39)p teie theolinyid dyanchinipe (362 Khaisseand| inflowpipe ﬁlﬂc)), and
mechani sm) for preventing refrigerant exiting the
acts spagderclosehe chedkayaes (Paof) thy diquithbraneh pixs B6D pbhesefiore, even
heat recovery operation node (the first
when gheatempgratare of guiside ain fallsand: aomresuliethe presswef wishinihe rageiver
the direction of the receiver (14% i s connect ed:
(14) iplowgeeds the pressmeccin; the medn Aew pipe (1) isondsdeweredpi BhiseBauys that
in the liquid seal prevention pipe (38) and the check
refrigeramtyisaying thy iminer hieplepxchongr (#8) smenpplicdudethe cold storage heat

connect i ng point wwth the first inflow pipe (10a) and
valthe fiepye istprage heat exchanger (51), and the degradation of

refrigeration capability in the heat exchangers (45, 51) is prevented, as in each of the
aforesaid embodiments.

During other than the 100 percent heat recovery operation mode, by placing the
electromagnetic valve (SV7) of the backflow prevention pipe (39) in the closed state, it
becomes possible to perform operation by the same refrigerant flow as in the first
embodiment, and the description of details of each operation is omitted here.
EMBODIMENT 4 OF INVENTION

Hereafter, a fourth embodiment of the present invention is described. As shown

in Figure 23, the fourth embodiment differs from the first embodiment in that it has a
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the liquid branch pipe (36) (the second inflow pipe

(10c)). The backfl ow prevention pipe (39) is provided

with an el ectronmagnetic valve (SV7) and a check val ve

(7) which permits only ref&'gerant f1 ow f roSepimber 2006

l'iquid seal prevention pipe PSS) towards the liquid
liquid'seGhechaRisRthavit)a diffeRnet&HgupmRaNet i ¢ val ve (SV7) is

configured, such that it opens and closes the

bac Mdrexy%&rfﬁ;&ﬁg},me MiqRidPRaf $82hanRafl (48) SV loF @efoufthdhbodiment

open state, a high refrigerant pressure” (discharge

com ﬁgé'siégﬁfg,ggﬁcd%{lﬁs?lﬁlﬁ'rgﬂﬁctidﬁ %i 8 (B Whitdr ﬁ‘i%dﬁéés%?% préssure in the

ntrodu Into seco i nf’l ow pi pe (10c) cl ose

reﬁig%s?tﬁéi&ﬁﬁi tp'tﬂ@réaéivkha@ ah eiee&bﬁﬂ%mﬂaevaﬂa@ms)\(ég%opmg

'S contiguration, the electronagnetic va

s SR A ch B PSR b it e 10, T

nt hea own I n
i v T APERRRY 52 L PRARSAOLTREBGUL B HERARL0A pive o

BB, 1 0L e e R g
o IR 9 SUEEIA S Ao
o o bkl B 5 80Be BHAE 3% RSB (Y59 somorsin,

resul t.nt pressure within the receiver (14) is
me"‘?%bé@?se@’?ﬁ% pressure in the main flow pipe (11) is

o kB, B e bR S e
e SERERES SRS £ 0t B8 A P
e T SRS AL B TR P s
heat gyéc gg%efn;%gﬁg%{ éﬂgﬂ%gpggé B@ﬁg {nggflﬁ%e%a R gﬁﬁgwho?‘%frigerant to
o AT U A, 0 6 S AL i

. 1 gerant.
perih hep R o ESTHEGRNENT™ (i BO e BB BErUIPRoes b B and
oo RS B A S S RGP 088 e
R R P S
valve,e{‘;g IR g&&&%ﬂgﬁﬂn@%gﬁpﬁgﬁm@g%? kSR Eling Wk the liquid-side

comrggnqgs{t%%rh%teé Pﬂ'A, 11B) towards the receiver (14).

If, in this configuration, the electromagnetic valve (SV8) is placed in the open
state during the 100 percent heat recovery operation mode, high-pressure refriéerant
expelled from each of the compression mechanisms (2D, 2E) is introduced into the
receiver (14) by way of the high-pressure introduction pipe (40). As a result, the pressure
within the receiver (14) is increased into high levels, thereby ensuring that the check valve
(7) of the liquid branch pipe (36) enters the closed state by the action of the high-pressure

refrigerant.  Therefore, even when the temperature of outside air falls, the pressure in the
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More specifically,. the liquid seal nmechani sm (40,
SV8) of the fourth enbodi nent conprises a

hi gh- pressure introduction pipe (40) which introduces
high pressure in the refrigerant circuit int3epiggber2006

receiver (14) and an el ectr oﬁ@gneti c valve (SV8) as an
R eg (FDwEL A o BIH® sy RE Wy RO gEtaRE b e indoor
A R S
stopdehdst el Y07 oReBy ikl FosiBleC RUBRVRT epacertation of
refigrpiR pApRY gt BE et PR Pk 51T % B ORI ohoye mentioned
10

m t he di scharge pipe (8) of the conpression
emni?g@imt%rrs (2D, 2E). Ot her arrangenents of the present
as the first enbodi nent,. For

[

B ot T g U0 fent B4t gk ier BPRATPR Bvadey Glosing the
cteBePRodre bt O ABEE o e HibEpresie sRebion-oae (0. R becomes
PO NI AT geEeh aps Ahe S £ /bR o o i 5% byt bodigent, and
the SBesgtRion of e Pheach PDERGRIAAB FFEL s Lhe i nf L ow of
EMEORIVEERT's QRIRNESTION, & Sut'T) oo pipe C 100 whi oh

D sk B s S Rt B aio oA S shown i
Fie i, b RE g S RSeS| i o
the SR PmOOIRERS. ( he r ocei vor (14 11 in thie

configuratign, the el ectromagnetic valve (SV8) is .
pl ad¥ars %Pe?l%éal&bbéhﬁ figh soabodument s prruided wifhe? ligwid spalgpechanism
recoyery. operation node, high-pressure refrigerant .
(0L yfish 16 domed i deatine miabedBl By Jeaing terasasord1 D The relicf
2EZ§ is introduced into the receiver (14) by way of
valye, 37 of Higwrssk i oy provisiedc t 146 1the beatingamembeg; (30); fos axample, an
the pressure 25 within the receiver (14) is increased
electrig heatgrgpay kwsed. t hereby ensuring that the check
valve (7) of the liquid branch i(ﬁ_e (36) enters the
cl od¥hers prapgements of s the; present emeodiment Rresthgr same as the first
refrigerant. Therefore, even when the tenperature of
emhodimeie Kon example the reeeiverdd)isconnectadstothe liguidipips (10) through:

2006 80
the first inflow pipe (10a) which permits the inflow of refrigerant from the heat source-side

[¢]

heat exchanger (4); the first outflow pipe (10b) which permits the outflow of refrigerant to
the liquid-side communication lines (11A, 11B); the second inflow pipe (10¢) which
permits the inflow of refrigerant from the liquid-side communication lines (11A, 11B); and "
the second outflow pipe (10d) which permits the outflow of refrigerant to the heat source-
side heat exchanger (4). Further, the second inflow pipe (10¢) is provided with the check
valve (7) which permits only one-way flow of refrigerant traveling from the liquid-side

communication lines (11A, 11B) towards the receiver (14).
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main flow pipe (11) wll not be |lowered. This ensures
that refrigerant exiting the indoor heat exchanger

(41) is supplied to the cold storage heat exchanger

(45) and to the freeze storage heat exchang&eptgmber 2006
thereby meki ng it possi bl e B4 prevent t he degradati on

(a5, o AEBnhBRalE 30 toctiVed () MDA yPHHEIRRGRE Tember (90)
dun?é@’&&@ﬁ&%ﬁg} guqt 5?‘7‘% o 20 rr['g\gapng ;}btﬂeth%q%e&ﬁ{ec@ﬂhnqﬁ@}ecewer (14)
is 1&%??%@ ptgereﬁbfs Svsék}g%t thg §hetgcgggl%) ?@5 ?f fhe liquid branch
pipe{ (369 P T@Sfeérrﬁ%éﬁ ion et ghRieErpr | DTSR apy yhen the

of eac

cempera VR SN A lbrthe JESFS 1 R BGE ﬁewtplsﬁe@ﬂp&gk"wm‘*
i U et e SR D1 e o e o
s S5 TS e a3 0, e i
oo s R b P s
relief wvalve (37) of Figure 1 is not provided. As the

51), aviatcanly oftheisbpve-Digntioned embodimANS. an el ectric heater

be used. Qther arrangenments of the present
EMBQ&MEEW& QFINVENTHAN as the first enbodi nent. For
exanpl e, the receiver (14) is connected tq thei‘g UIlg
pi pHereafigr, atsihgmbodmuent |of the prssent myeRliop i desc %éq s shown
Whi cggjermts the inflow of refrigerant fromthg\”t; j\
in Figoresc2b ondi@6hshe sizitc pahedimepyyiiffers én cppiguratieon of he,liguid seal
(10b) which permts the outflow of refrigerant to the
mechanitpm fomi the fiess embadiseent.on i nes (11A, 11B); the second
i nfl ow pi pe (10c), which permts the inflaow of
r efIni ther sinth emb at, | the dl%ﬂds sead fé@ih%ﬂﬁﬂb 2101 repliged by pipe
(11A, 11B); and' the second outfl ow I\alod whi CE, ‘
shapingranid the weliefowlve Gd) of Figre il gs rnahprft 4tspegifiFelly, in the
25 side heat exchanger (4). Further, the second inflo
sixthpémleodiment) three wiffrenicpipes DAMelye thenfirst branghRipg ﬂl%ﬂ'@rﬁmnd
permts only one-way flow of refrigerant traveling
brandh pipet (1db),iaqdi the diransh liqwidnpinecds).care | Gonpecigd, 14 ong ﬂé&ce (ie., a
towards the receiver (14} 7 Septenber 2006
junction (P)), to the main flow pipe (11), and the liquid seal mechanism (21) is composed

of an uprising part (21) which is formed in the main flow pipe (11) in such a manner that it
extends upwards from the first branch pipe (11a), the second branch pipe (11b), and the
branch liquid pipe (13), at the junction (P).

Other arrangements of the sixth embodiment are the same as in the first
embodiment.

In this configuration, during the 100 percent heat recovery operation mode,
refrigerant exiting the indoor heat exchanger (41) flows through the second branch pipe
(11b). Then, the refrigerant is prevented, by the uprising part (21), from flowing towards -

the main flow pipe (11) and the liquid pipe (10), thereby ensuring that the refrigerant



10

15

20

25

81 If, in this configuration, the receiver (14) is
heat ed by the heating nenber (90) during the 100
percent heat recovery operation node, the pressure
within the receiver (14) is increased to hVdiegtember 2006

thereby ensuring that the cl&k valve (7) of the
ps i gh 5 G oS e 6 Bt 858 69 4 e v
towagl og £y e?rgfge aat exange 4S5 gad it eett Somip beglkxghgger (1)
i ?né( & S G preyont D9 rdation o5 guigeHon P n the hea

and to the freeze storage heat echanger (51),
exchqneﬁré KSR asgn epeh plgie have-Tentianed embodieenigr adatl on
of refrigeration capability in the heat exchanger
( 45 In theigixthembogdinenththe plaresaidiberecingsh i po Hiedr ranch pipe (11a),
enbodi nents. 10 EMBODI MENT 6 OF | NVENTI ON Hereafter, a
the sgicgndh beansh pipeeilbhand ke branehohquid pipm(13drare foined to the main flow
descri bed. As shown in Figures 25 and 26, the sixth
pipectiddat feniungtion &P)s at whishris ifomest thsnupsisingpart ()i o Howgver, in a
mechani smfromthe first .enbodinent. In the sixth
pipiegrbonfignsation imhwhichqwodpipes i enetbe Smsthranchpipe 1}1a)znd thel second
by pipe 15 shaping and the relief valve (14) of
branlﬁh gipree(11b), sirer connseisditel the. mairitove pinei @il @b iy thei first ¢nebodiment, it
si xth enbodi nent, three different pipes, nanely, the
mayf be atrangedribat ﬁlepqu(smaﬂ (213 extending upwads iirop P junction (P) is
(11b), and the branch liquid pipe (13), are connected,
forrrmd in ke plairc Bowi pipe (113, arjduthatt the rgreh)liquichpip €1Febiranches uff from
pe (11), and the liquid seal nechanism (21) is
the fhshﬁuan@dpipef(llaa) atipplasé neprertotthg odlyl stovagerheatexcbangst (45) than the
the main flow pipe (11) in such a manner that it 20
junction €R)is Thiscartimgément slbe nidkestit ipossible toi prevent 1thy degtadation of
second branch pipe (11b), and the branch liquid pipe
refriger8fion eapabiligy jruerchiof the(ept exChimgersa@Sahanthe smefwayas above.
si xth enbodi nent are the sanme as in the first
OTREREMBODIMENTSI s configuration, during the 100
percent heat recovery operation node, 25 refrigerant
exi Thegresent imedoton eyt beavangrgens (fallows finwegard toubd aforesaid
the second branch pipe (11b). Then, the refrigerant
embodimensvent ed, by the uprising part (21), fromfl ow ng
towards the main flow pipe (11) and the liquid pipe
( 10For exaerpidyyin @eachuof thg firkteandt decondeémbeoimants, it is arranged that the

relief valve (37) as a backflow prevention mechanism (liquid seal mechanism) is provided
in the liquid branch pipe (36) (the second inflow pipe (10c)). Alternatively, the relief
valve (37) may be provided, for example, in the main flow pipe (11). In this case, it is
preferable that a bypass passage connected in parallel with the relief valve (37) is provided
in the main flow pipe (11), and that the bypass passage is provided with a check valve
which permits only one-way flow of refrigerant traveling from the outdoor unit (1A)
towards each of the utilization-side units (1B, 1C, 1D). As a result of such arrangement,
it becomes possible to prevent refrigerant flow traveling from the indoor unit (1B} towards

the outdoor unit (1A) during the 100 percent heat recovery operation mode. Besides,
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7 Septenber 2006 82 passes through the first branch
pi pe (Ila) and the branch liquid pipe (13) and then
travels towards the cold storage heat exchan (45)

and the freeze storage heat exchanger (51). tgmber2006
makes it possible to prevent83he degradati on of

smcgﬁfso ity S B e 00 aB%‘\‘i%mEFﬁF ?%tﬁgg%éq%%%‘ Ricfeds tae flow of
or | t

et ol e SR R e e B s o
profiif Tt 565 grn tr*ﬂfsf PHeg i9cheh o 1 “ptpedlign SpPogiments.  This
arvalgertcy; R Evs UG PIYOR L0 DORRsS e ee 3nd accarsiagly, it is
pmf%rfﬁgto%s?\@ e ghtBeberveoThin bainor ach pee (o) heFscond inflow

fII‘St odi,ment, it 10 may, be_ arranged that  the
plpeda )s?ﬁljl fas qregoing e@k?@ﬁ@pwgfqmwa?a&g of F@%’i&"l‘i@“}néﬁéf’h’dﬁ’
(P formsdlnthe in flow pipe (11), and that
t hehbraéﬁlélﬁm thguspgeifie E(%s:@)aﬂa%% fHaes heat fsompegrside; dpscribed in the
first branch e(IIa) at a place nearer to the cold
foregging sud OQ@eﬁnt%Qp thezonetessianaechapisesi(@R, 218) and those on
Th| S arraE%ement aI SO rmkes it possible to prevent the
ytiliratinn iskly oRy bemmodibediacenrdingpiminepdy Ta sweupf the present
the heat exchangers (45, 51) in_the same way as above.
mveasovmemuavewmmsméy d?eewd@ﬁﬁrdw\aé neng rasnthgrends employed a
arranged as follows in regard to the aforesaid
ackflopopreiention meehanispylignid sealmechenisey te insurd refugesant flow from a
second enbodi nents, it is arranged that the relief
heat gxrhaagenseyviag ag asqpdensendo @nethehg ¢ab exehaoperrserving hs auechporator,
seal _mechanism is provided 20 in the liquid branch
when liguid loges qftarpjuxgbbfo@fcpypﬁqmsm pirgnged io)a) single liquid line and a 100
Alternatively, the relief valve (37) may be provided,
percendr heat aregpvery | operationnmiode fis ovongheted (without | wsinghitke @atdoor heat
it is preferable that a bypass passage connected in
exchgagea(#l with the relief valve (37) is provided in
the main flow pipe (11), and that the bypass passage
i s Pursharamete. it ishnet aesessrrilyarequiredythiat thoamain flowopipg (11) of the
one-way flow of refrigerant traveling fromthe outdoor

- liquidhside qampuipisationined £1ke%di By fand ithe low-priessurd gas sidedepmmunication

units (1B, 1C, 1D). As a result of such arrangenent,

line (15) mnm@orpdsssddo wsile spas e providst & codiguntionl capable of effecting
traveling fromthe indoor unit (1B) towards

heat exchange between gas refrigerant and liquid refrigerant.

INDUSTRIAL APPLICABILITY

As has been described above, the present invention is useful for an refrigeration _
apparatus which has utilization-side heat exchangers of a plurality of systems and which is
able to perform a 100 percent heat recovery operation mode between the utilization-side

heat exchangers.
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the outdoor unit (IA) during the 100 percent heat
recovery operation node. Besides, 7 Septenber 2006 83
since, also during other than the 100 per cent heat

recovery operation node, the flow of refri ae$%mpmber2006

t hrough the refrigerant circuit,,(1E) is not
interrupted, this nmakes it pos le to provide the
sanme operation as provi ded i@QLAIME of the foregoing
enbodi nents. This arrangenent, however, requires
provi sion of the bypass passage and, accordingly, it
is 5 preferable to provide the relief valve (37) in
the liquid branch pipe (36) (the second inflow pipe
(10c), as in the foregoi ng enbodi ments, for the sake

WH‘P fginplicity. In addition, the specific
configura |ons on t he heat source-side descrlbed in

the foregoing enmbodinents (for exanple, the
conpressi on nmechani sns (2D, 2E)) and those on the

B o FRSEo Bl Sobbiing | el ooecifi6s il baving o
%ﬁﬁ%ﬂ%@a@%ﬁ%ﬁ PR ol Tef SRy £ ey wllzption-side wo
R el el ol r%%% having a second
t@?‘%@%ﬁ g e a”#&*iﬁéﬂﬂﬁ%@éﬁa@#ﬂﬁ##@ b apl st gas-side
°ﬂﬂ’3‘il d- i ne,. ang, a 100ﬁ8€er@§ ; he%@nrsﬁc F‘[‘&wmmde
ﬁ%ﬁ%ﬁ#& Furthe m)rg |t [s %&qﬁﬁceﬁz&ﬂﬂxﬂcﬁonﬁmmda

50 o S ) b i e
hp&}sml on Si, d%{@%&ﬁ &S Io?é‘io‘\#ég%b&?&%ange _ .

Fa&mgg&gm%ant and quﬁiyg refrigera t zo\glgwplpewhxch
thgyﬂreseri‘m(g\é%r%tlon S usgﬂa for an r fgwgﬁra ion, . and a first
o o S o 80 B St

g vyeen ut| I | zatl on-si de heat exchangers 7

said second hquid-side communication line is composed of said main flow pipe,

and a second branch pipe which ‘branchies off from said main flow pipe and is‘oohnec'tgd to

| said Second utilization-side heat exchanger; and

a liquid seal mechanism is provided which is configured to maintain a side short
of an expansion mechanism provided between said second utilization-side heat exchanger
and said first utilization-side heat exchanger in a full liquid state in an opqaﬁon mode

during which refrigerant flows, in sequence, through said compression mechanism, said

second gas-side communication line, said second utilization-side heat exchanger, said
second branch pipe, said first branch pipe, said first utilization-side heat exchanger, and

said first gas-side communication line.
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84 CLAIMS WHAT IS CLAIMED I'S: 5 1. A refrigeration
apparatus conprising; a heat source-side unit having a
conpr essi on nechani sm and a heat source-side heat
exchanger; a first 'utilizatjon-side unit Ka¥gRtgmMper 2006
first utilization-side heat changer; a second
utilization-side unit having a second

utilization-side heat exchanger, a first |iquid-side

2. COMMYRL £k kid ﬂ’?ﬁ&c‘ﬁ“’”‘ﬁ’ St widisi de 10

conmuni ca are for establlshlng

con n&;{& h@tﬂd g?&lvﬁﬁ&‘!ﬂ ﬁg{edw l?a% b@%re%wng n ¥¥hanism which

sai d |I|za |on SI unrt a‘secon

is !Bﬂg%g éélg?;le 5’?} , grﬂeng ?B Sl?%lbif ﬁﬁﬁ@ br 9352 Slin(ti.eextendmg

corlRAEL LR %Qagfts%ﬂnﬂgrv‘vs@f M1y Yo i

i, qui d= Si de co ine is.conposed of a naln
hq"flﬁg eﬁ?"é’és% S‘E‘f? arf %‘pl%e SBEFVER®L | i qui d pi pe

connected to said heat source-side heat exchanger, and

a first branch pipe which branches off fromsaid main

B R

e 9 B S e iﬁ'lﬁ@@'&lﬁﬁ\m@ﬁg%n% E‘edaxs?ﬁxaq?r%'ﬁngerant and

o anégf Sapyer s smacae 19 saf onlpihe ot B Anlow e which
Pe@&ﬁquégiaﬂe%e@ae C?@?@'ﬁﬁ%ﬁiﬁ! ﬁ@%ﬂgg‘?-sﬁgﬁlemxsm§i%ﬂm outflow
pipd, Gy BT BF 0 bféfﬁr?ﬁwa%%tgo g’afiﬁ il i cpppunication ;o
seoqiid paoRRE | BcH BB Ao Y CIF FEIPEREH P | P iduid-side

commiioRqns L SROB ARBHACAPE wﬁw?l:n%gnﬂg U i Fegerant to

tilizati Qn si de ({I}iagt exchanger, said second branch

sai CBESO%‘%E'% dg heat exghiangeth pipe, said first
utilization-side beat exchanger, and said first
gas-si de communication line. 85 7 Septenber 2006 2.

The refrjgerati on apparatus of claim1, wherein:
4. eretln%era‘?ion appargt%s of claim 3, wherg‘m

said backflow prevention mechanism is provided in said second inflow pipe.

5. The refrigeration apparatus of claim 2, wherein:
said backflow prevention mechanism is formed by a relief valve operable to block
a refrigerant flow path until the pressure of refrigerant acting on said backflow prevention

mechanism exceeds a predetermined pressure level.

6. The refrigeration apparatus of claim 3, wherein:
said second inflow pipe is provided with a check valve which permits only one-

way flow of refrigerant traveling from said liquid-side communication line towards said -
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said liquid seal nechanismis fornmed by a backfl ow

prevention mechanismwhich is provided either in said

main flow pipe or said liquid pipe or in a line

extending 5 continuously therefrom so that 7 Heptenbesz006

of refrigerant into said naigg fl ow pi pe and said

‘|iquid pipe fromsaid second branch pipe is prevented.
recedver; M 1 f | gerati on apparatus of claim2, wherein:

said heat source-side unjt is. provided wt ecei ver, .
f or saiddiackBow erevegtion mechapism 1 bmm%g m&%&@?ﬁ@rﬂmﬁm pipe
connected to said liquid pipe through: a first ,ipflow
whieh prarogicesthigh praspurs in gaefrigeraghciseuit Bite syd sgepndriptioy pipe so that
sai d heat source-side heat exchanger; a first outflow |,
saidpsheek valve ks placediin she ¢lesed state, ®id 8p openipgglasmg valvs lgpppening and
| i qui d-side comunication line; a second inflow pipe
closintg safd baskflowprevemtionipgw of refri gerant from said
l'iquid-side comunication line; and a second outfl ow
pi pe which permts the outflow of refrigerant to 15
sai d heat source-side heat exchanger. 4. The
7. r ef fhgeefnigemtion ppparatus of clhine bawhergin:wher ei n: sai d
backf | ow prevention mechanismis provided in said . .
seceaid Hackflow ppéyeation pipeSs caifigured suakethat high-prgspare aefiigerant is
of claim2, wherein: said backflow prevention B
allowed hanémen said fsecoreld inflova pipel frofm aadisehangee pipiel of said compression
block a refrigerant flow path until the pressure of
mechadismger ant acting on said backfl ow prevention
mechani sm exceeds a predeterm ned pressure |evel. 25
6. The refrigeration apparatus of claim3, wherein:
said second inflow pipe is provided with a check val ve
8. Whi The pefrigeration apparamns of olaiyn 1) wherein: r ef ri ger ant
traveling fromsaid |iquid-side communication |line
t owaaid hestaiodrcé-silepindnis ro2dddowitls 6 receiver farstoringdeSigerhnt;
backfl ow preventi on mechanismis provided with a
bac kdill ecever ie Rbingseted pesaidvtigeid pipe tloduglesa firsg imflow pipe which
pressure in a refrigerant circuit into said second
pernhityf the infiwp ef sefrif¢rant fromisdiddivat sowred-side heatyeixeltanger; a firsteooutflow
cl osed state, and an opening/closing val ve for opening
pipeawhlich Spegiits itheg oadlotv bfiedffiperantptoesaid tliqnid-side @ommunication line; a

second inflow pipe which permits the inflow of refrigerant from said liquid-side
communication line; and a second outflow pipe which permits the outflow of refrigerant to .

said heat source-side heat exchanger;

said second inflow pipe is provided with a check valve which permits only one-
way flow of refrigerant traveling from said liquid-side communication line towards said
receiver; and

said liquid seal mechanism is provided with a high-pressure introduction pipe for
introducing high pressure in a refrigerant circuit into said receiver, and an opening/closing

valve for opening and closing said high-pressure introduction pipe. -

9. - The refrigeration apparatus of claim 8, wherein:
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7. The refrigeration apparatus of cléin16, wher ei n:

sai d backfl ow prevention pipe is configured such that

hi gh-pressure refrigerant is allowed to enter sa

second inflow pi pe froma discharge pipe of9§éﬂaenﬁﬁr2006

conpression 10 nechanism 887 The refrigeration

appa rein: said at _sour,cessi de

nt o “leirre&al&ewﬂftr?dacm i i iptEitee R 3l Hgh-pressure

refri recejver.is.conne dto saig liguid .
refigesst O oo ' anedrCENd EPIGT SORL B CrEe PR o el Sohpression

t.he.inflow of refrigerant from said heat source-side

meghanisiay changer: a first outflow pipe which pernits

the outfl ow of refrigerant to said liquid-side

corrrruni cation |ine; second i nfl ow pi pe which
per he i pfl ow of r gerant fromsaid
10.1j g ratwrﬁmﬁraeﬁe&sf@m. In@hetey a second outfl ow

pi pe mhrch permts the outflow of refrigerant to_.said
heatsadisat duseqreide uait isgrevdedwith azeceiyrdos gerpgirafigarang
pipe is provided with a check valve which permts only
one-Saifleipceiveinisotonnegied i paif thqrurdap@p.th@ugbomﬁsﬁr igtlow pipe which
l'i qui d-si de conmunication |ine towards said _receiver;
penaﬁa thedptow; ofurisswat feacwithhearspurcpsideibgatrshangey 2 first outflow
i pressure introduction pipe for introducing high
plpw%s@lu amits the raatflow of aafrigerant to saidrlignid-sidg copwapnjestion line; a
and an openi ng/closing 25 valve for opening and
secqgdo énflay spipe whigh- perenitsy the mﬂmbdqf:trpﬁfrgerﬁnpefrorg saifl eliquid-side
refrigeration apparatus of claim8, wherein:
compyieation dine0sl a g7rond putfiemogripe whinh pezmita thﬁmurﬂ@werﬂ refrigerant to
pipe is configured such that high-pressure
saidrhept soyeqeaside hent grehangas; t o enter said receiver froma
di scharge pipe of said conpression mechanism 5 10.
The saidfsecqnst mflovnpinp japravided ofitic & gheakl valvih whidhrpermits @nly one-
heat source-side unit is provided with a receiver for
waysflow iof gefrigerang drazeling Saindsaidtiguideside commnnisatiarling towards said
said liquid pipe through: a first inflow pipe which
recepigr;ods t he i nflow of refrigerant from said heat

source-side heat exchanger; a first outflow
said liquid seal mechanism 1s formed by a heating member for heating said

receiver.

11. The refrigeration apparatus of claim 1, wherein:
said liquid seal mechanism is formed by an uprising part which is provided in said
main flow pipe such that said uprising part extends upwards from said first branch pipe and

said second branch pipe at a junction of said main flow pipe, said first branch pipe and, -

said second branch pipe.

12. The refrigeration apparatus of claim 1, wherein:

said heat source-side heat exchanger is an outdoor heat exchanger which is

installed outdoors;



pi pe which permts the outflow of refrigerant to said

i qui d-side comunication line; a 10 second infl ow

pi pe which permts the inflow of refrigerant fromsaid

| i qui d-side communication I%e; and a second Septémber 2006
pi pe which permts the outfl of refrigerant to said
heatg, SOHEE GtifbAfonlEdd hexx enafer iSa AIFRERGiorasE P¥at exchanger

pipe 1s provided wth a check valve which permts only
idi 1ot rh 8L 3Ph ol BiteddeMorhf ORI Sdrftor compartment;
f°‘?f63’b?’§€¥?%‘ @ggenér&{mﬁ%&;t |§ion Fi ne towareglgg0 séai d %5 P
receiver; and said liquid seal nechanismis fornmed by
a heating nenber for heating said receiver. 11. The

ref rsimglegeg&}l ﬂtiﬁ:%@ﬁ-%ﬁ&é.she% e%h%hﬁ%r]i’s ANGF %ﬂti@rgﬂ%ﬁkﬁ exchanget

l'iquid 'séal” nmechanismis tormed-by an uprising part

Whi ' iglad | f ' N fl [ h t hat '
5 ﬁwgﬁﬁgﬂﬁ%ﬁfg%ﬁ%ﬁparghgx @%Q@T pegrdsorﬁghfgafgcfirs?

branch pipe and said second branch pipe at a junction
of said main flow pipe, said first branch pipe and,
sai d second branch pipe. 25 12. The refrigeration
apparatus of claim11, wherein: said heat source-side
heat exchanger is an outdoor heat exchanger which is
install ed outdoors; 88 7 Septenber 2006 said first
utilization-side heat exchanger is a cold/freeze
storage heat exchanger for providing refrigeration to
the inside of a cold/freeze storage refrigerator
conpartnent; and said second utilization-side heat
exchanger is an air conditioning heat exchanger 5 for
providing air conditioning to an indoor space.

and




