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More particularly, the present invention relates to an improved
refrigerating apparatus having a use-side refrigerant circuit
including a plurality of heat exchangers such that some of the
heat exchangers perform heat absorbing operation, while the

others perform heat releasing operation.

BACKGROUND ART

There has conventionally been known a refrigerating system
comprising a plurality of refrigerant circuits such as one
disclosed in Japanese Unexamined Patent Publication No. SHO
62-238951. The refrigerating system of this type comprises a
primary refrigerant circuit composed of: a compressor; a
heat-source-side heat exchanger; a pressure reducing mechanism;
and a heat-source-side heat exchanging part of a middle heat
exchanger which are connected to each other by refrigerant piping
and a secondary refrigerant circuit composed of a pump, a use-side
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di sposed in a room In such a structure, indoor air conditioning is
performed by causing a heat exchange between the primary refr%gerant
circuit 10 and the secondary refrigerant circuit by neans of 29 heuhfi 4fi%
heat exchanger and transferring heat fromthe primary refrigerant circuit
to the secondary refrigerant circuit. As an exanple of a refrigerating
system having a plurality of use-side heat exchangers each capabl e of

sel ectively 15 perform ng heat absorbing operation and heat rel easing
operation, k@efeckghangbppapartscdi 5BpoBéddia baphneieheneRani ABE Patefr
Publ i cation No. HEI 6-82110. The primary refrigerant circuit of the
appar at us hasda peahaegcheageexvhdiogera feorcdramdtap did eah i oelrgr hewt the
exchanger for cooling. On the other hand, the 20 secondary- refrigerant
circuit thereetifasant cipiguinky.f oriheahengniadtdlea keéatuekchanhgeag! itgat | hst he
circuit for heating, a secondary heat exchanger for heating which exchanges

heat with tBg-RahHBAY1BERE L RXEhaNehdHr- Smatddgs i &N HeddoekcReal igycpapger
for heating, and a punp are connected successively. In the circuit for

[i e 25 . t . i ;
T e A S R e
structure, FRe YTl iG PHAAT SO guro T Han Chengar T AT JigrC g hanget 13

heat - sour ce-si de heat exchanger of the primary 5 refrigerant circuit is
used as a cHh8BASEH. 1CoAVEPSBly, if the heating load is larger than the
cooling load, the heat-source-side heat exchanger of the prinmary
refrigerant circuin sechusedtasicamrevapodapsraiTandidaneians ditepret fohmed
use-si de heat exchangers and the others thereof to sinultaneously and
i ndi vi dual | pyperd<ny 4 heatat x absogbibed weper Bite omiaad yhesf r Yedsast ngrcuit
operation in accordance with an air conditioning |oad. Problens to be
Sol ved fy t hedltwerkicondire pefragy¥ragt rdigenant boimeand ot hee RN REabeat
exchanger and transferring heat from the primary refrigerant
circuit to the secondary refrigerant circuit.
As an example of a refrigerating system having a plurality
of use-side heat exchangers each capable of selectively
15 performing heat absorbing operation and heat releasing operation,
there is an apparatus disclosed in Japanese Unexamined Patent
Publication No. HEI 6-82110. The primary refrigerant circuit
of the apparatus has a primary heat exchanger for heating and a
primary heat exchanger for cooling. On the other hand, the
20 secondary refrigerant circuit thereof has a circuit for heating
and a circuit for cooling. 1Inthecircuit for heating, a secondary
heat exchanger for heating which exchanges heat with the primary
heat exchanger for heating, an indoor heat exchanger for heating,
and a pump are connected successively. Inthecircuit for cooling,

25 a secondary heat exchanger for cooling which exchanges heat with
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15 exchanger for heating, and the secondary heat exchanger for cooling are
contained in an outdoor unit of the foregoing apparatus in ggﬂ Egﬁ)
plurality of use-side heat exchangers are capabl e of sinul taheod¥l 2nd

i ndividually perform ng the heat absorbing operation and the heat rel easing
operation. On the 20 ot her hand, the indoor heat exchanger for heating and
t he i ndoor heat exchanger for cooling are contained in each of indoor

units. The outdqor ungg%gnd t.he ind are connected to,each ot her by
S.

] %p&.uglg. an indoor h :
four connedts RYIPESE, SFFHTATY T YhEC8UE BBori A PO dNERE TR ITHI ¢
are connected to each other by outgoing and i ncom ng 25 pipes for the
heati ng ciﬁQﬁﬂQOQ%kPan%ﬁﬁrﬂ)Q#ﬁpi%ﬁﬁwﬁ?ﬁpﬁﬁ$ﬁgs?%ﬁC%FSl@©ﬁh-July 2002 the
Gaoling circuit. In the apparatus of this type, there has been a request
for a reduction Iimthhesthunderref idoamsstliimy popdsis havgderthan privwatdbena
sinpler structure and a sinpler installing operation. However, 5 since each
of the healday, citheui heandsbheceeglideg khéatuidxdragigarres ofhethat got hga Py pe
and the incomng pipe in the foregoing structure, the requirenent cannot be

sati sfiged. cJhe geesentcinvant iienubas heen anhiawad i ncyhewrakithe; Eofggoi ng
and it is theretore an object of the present invention 10 to provide a

L _ | ne. | . ; e _
seconaar ystflﬁvﬁrgﬁi%% lss}’i%\‘ri%‘iocrﬁﬁd £h8% 4 1R Sf% 4y tQle Hﬁﬁ—sé&?rggg%]%%%er .

exchanger I's are erat1 ng appar at erein the heat  éxc

bl f sinult I d.individuall f orm ng heat b
oper at 1 on BRtF RS Gadiing GpBF APROH ENA BIVEC T e S0P “CnABCHS ng

pi pes are 15 provided. DI SCLOSURE OF THE | NVENTI ON Qutline of the Invention
The preser@VaRREHEGon grdvi G8sbd 95 FOHIS OfF Shenkae-2bdexkpahgR¥chapgers
use-side part and causes the heat exchangers to perform heat rel easing
oper at i on @md theatt kabiss thieng odpee stim,t anisiovs 1yl dodiing ividuadd yspelef pamt
and a heat-source-side part to

10 heat absorbing operation and heat releasing operation in

accordance with an air conditioning load.

Problems to be Solved by the Invention
The primary refrigerant circuit, the secondary heat
15 exchanger for heating, and the secondary heat exchanger for
cooling are contained in an outdoor unit of the foregoing
apparatus in which the plurality of use~side heat exchangers are
capable of simultaneously and individually performing the heat
absorbing operation and the heat releasing operation. On the
20 other hand, the indoor heat exchanger for heating and the indoor
heat exchanger for cooling are contained in each of indoor units.
The outdoor unit and the indoor unit are connected to each other
by four connecting pipes. Specifically, the outdoor unit and the
indoor unit are connected to each other by outgoing and incoming
25 pipes for the heating circuit and outgoing and incoming pipes for
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be connected to each other by two gas pipes. 25 Means for Sol ving the

Probl ens 4 29" " July 2002 Specifically, first solving neans, in
Figure 1 is for a refrigerating apparatus conprising:a heafziéso‘ﬁ'ﬁ’f‘,g%?ge

unit (A); use-side units (B, C; and at |east one of heat exchangers (12,
14) contained in each of the use-side units (B, C, heat 5 generated in the
heat - source-side unit (A) being supplied to the use-side units (B, C, at

| east one, (12) og.the heat .exchangers form ng a heat-rel ease-si de heat
exchanger t%‘fzfof’ rPFeff-5FMitrg heat rel easing operation, the other (14) of

t he heat exchangers form ng a heat-absorption-side heat exchanger (14) for
perform ng 10 héBt th®SHMHYRS Whetathbh.tYHTe RBSTSRAT B83) deremiest Apr

i ncludes a heating elenent (3A), a cooling elenment (5A), a heat absorbing
el enent (3Bredflectiendinvichg wanpehexlt chnoacthaghebréfdrepedenttq Ao viaed a
heat rel easing elenent (5B) for receiving cold heat fromthe cooling 15

el emrent (54 impbsestenctiurensiden shapke 1hktallheghgsd rabisat bi Mpwelvarent
(3B), the heat releasing elenment (5B), and the heat exchangers (12, 14) are

connect ed st R T NN ed tliingGuUé dr Hi P ahlald h @RS odas Pk PESU { Be fdi)relsO
constitute a use-side refrigerant circuit 20 (10) through which a

refrigera cl . P 4 -iSl Lger i rcuit
T i g o R e e L Lo v
(3B) vviththhe war m_heat fromtb:e heat itr{[%ﬁel enment (3A), the gas refrigerant
flows to tHE JSSNITEENT CSP8L EF vtk 't1id Fas pipe 25 (GH) and rel eases
heat in the heat-rel ease-si de heat, exchanger 5 29'n July 2002 (12) to be
condensed, the FPGUPFSSENG JevEitiis iass Fphigeed 1in view of ‘the

foregoing and it is therefore an object of the present invention
10 to provide a secondary refrigerant system comprising a plurality
of use-side heat exchangers, which is a refrigerating apparatus
wherein the heat exchangers are capable of simultaneously and
individually performing heat absorbing operation and heat
releasing operation and a reduced number of connecting pipes are

15 provided.

DISCLOSURE OF THE INVENTION
Outline of the Invention
The present invention provides a plurality of heat
20 exchangers in a use-side part and causes the heat exchangers to
perform heat releasing operation and heat absorbing operation,
while allowing the use-side part and a heat-source-side part to

be connected to each other by two gas pipes.

25 Means for Solving the Problems



heat - absor pti on-si de heat exchanger (14) to be evaporated, the gas
refrigerant flows to the heat-source-side unit (A) via the %%,s pli @0(&) to
be condensed in the heat releasing elenent (5B) 5 with the | 4K rom
the cooling elenent (5A), and then the liquid refrigerant flows into the
heat absorbing elenent (3B). In the first solving neans, the

heat - source-side unit (A) and the use-side units (B, C) are connected to

each other by the t .gas ,pi pes . The_gas_pipes (G4 _G) enable the
T Ci roulati ng. SECHEIORION L Re=PEr PO AR EATS i (BN a8 FEPPFEer o
circuit (10) , while enabling one heat exchanger (12) and the other heat
exchanger for43 red rdigaratdmeoiRP I Pl F GOMPHASE DOé| 2 BSRRg SepEcarisdaedHl theat
absor bi ng operation, respectively. As shown in Figure 2, second sol ving
means i s of)ai med-lsydesupidei dBngC) i mndetf ilesistsohei 0§ meahssxchdypass
path (20) in the use-side refrigerant circuit (10) such that the condensed
refrigerantli2) tig heaitaielehser siateh hefttrexohengeardd )ity passeas) , theat
heat - absor pti on-si de heat exchanger (14) to flow into the heat rel easing

el enen (RnerL AP ishONE HahtH Bl s idu e i$O(X) Nk IRARSIpH i@kt abnatk by
providing,” in the second sol ving nmeans, an adjusting nechanism (21) for

a0 usting Ad1amd sk ol @hecs eTatorcant dnpasehngs preheale aRAIBIIQN <! do
heat exchal%ger 4), whi C(E'issélispose%]%n Ei[")lgﬁb}pass pgt %50 : agié‘!’(?(z'{;surth
sol ving neans .is ob;}ai ned ﬂ compasj ng, in _th thirdﬁ 9°n Ju% 2002
Sol vi ng oAU hE BAPUST R 2REc RARCoNEEE 15 6r2GIPF ol Pat EO5 LA THE Vel ve
(21) the opening rate of which is adi:lustabl e. There is further provided
openi ng r dte*adfdSeisigIneRRE 2P nEPBRERRS t HlopdnthE RaRE FFchanggiow
rate adjusting valve (21) 5 as a required anmount of heat to be absorbed by
t he heat abworigtd ahesitcde bseatp téxxshamigha hé¢ad exchangeld €4) Hamr per Bonirey
anount of heat to be released fromthe heat-rel ease-si de heat exchanger
(12).10 heat absorbing operation.
The heat-source-side unit (A) includes a heating element
(37A), a cooling element (5A), a heat absorbing element (3B) for
receiving warm heat from the heating element (3A), and a heat
releasing element (5B) for receiving cold heat from the cooling
15 element (5A).
Moreover, transfer means (11), the heat absorbing element
(3B), the heat releasing element (5B), and the heat exchangers
(12, 14) are connected to each other by a liquid pipe (LL) and
gas pipes (GH, GL) to constitute a use-side refrigerant circuit
20 (10) through which a refrigerant circulates.
In addition, in the use-side refrigerant circuit (10), the
liquid refrigerant is evaporated in the heat absorbing element
(3B) with the warm heat from the heating element (3A), the gas
refrigerant flows to the use-side units (B, C) via the gas pipe

25 (GH) and releases heat in the heat-release-side heat exchanger
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In these solving neans, it is possible to adjust the 10 capability of the
heat - r el ease-si de heat exchanger (12) to be hi gher than truzq?qﬁgblb??y of
t he heat - absorpti on-si de heat exchanger (14). Accordingly, ure is
effective when a request for heat release is nore urgent than a request for
heat absorption. In the fourth solving nmeans, in particular, the 15 anount
of use-side refrigerant flow ng through the bypass path (20) i's increased

as the cap ity required of the heat .abso tlon sjd xchan r. (14)
is |lower t %? ¢ b%acg"a‘bé‘?fﬁyéré:&ﬁ re 6“11% f%e h%efarglagbase §i de? get e(

exchanger (12), wher eby the respective capabili t| es of t he heat exchangers
(12, 14) t)zo‘i ﬁtﬁm S¥ghafasEF 4149 £PnP. VARG Medths GRE
obt ai ned by prOV|d|ng, in the first solving nmeans, a bypass path (25) in
the use-siahs reffinigerantnd lovse diot t@eo}leeecﬁovﬁee shedecondené®Y Yid rilyer ant
in the heat rel easing el enent (5B) bypasses the heat 25 absorbing el enent
(3B) and fdammpipet ¢GLhet hdat copldeasedsidetlhedtcat re2@asidgl §1l2062t e¢@Blanger
(12). As shown in Figure 5, sixth solving neans i s obtained by providing,

in thesfifditrsalng rpirearsit dFroadjthst cogliBghanemeht2¢5af prand) tisén Ntha
flowrate of the refrigerant bypassing the heat 5 absorbing el enent (SB) ,

which is %@Pisc?q:éf}l [ NP FSWRAL 'thﬁvz@ne h§§‘éeQEQo§BiM§ané‘Eﬁ@1@§ {

obt ai ned by tonposing,” in the sixth solving means t he adj usting nec anl sm

(26) of 2 f1ow it & deystingoval ke (20! e oReing rate ol aahel, gy

adj ust abl e. There i'sfur r ovi opehin usti ng mean

i ncreasi ng e.opening.rate flow rate ad usti ng valve (26)

required aﬁﬂfgﬁlheoflsﬁe d?ou%eé?e{ﬁ'as@d afrleoﬁ’ljf‘ﬂ§£ﬁ%§t ‘?eﬁaﬂk@tg‘ﬁaebﬁe%e
exchanger (12) is smaller than a required anount of heat to be absorbed by
the heat - dborp2s oriprge (Rt @bhandbe @) RiRs | KCHheSE) seMAE ridims,

it is possible to adjust the
10 circulating operation of the refrigerant in the use-side

refrigerant circuit (10), while enabling one heat exchanger (12)
and the other heat exchanger (14) to simultaneously perform heat
releasing operation and heat absorbing operation, respectively.
As shown in Figure 2, second solving means is obtained by
15 providing, in the first solving means, a bypass path (20) in the
use-side refrigerant circuit (10) such that the condensed
refrigerant in the heat-release-side heat exchanger (12) bypasses
the heat-absorption-side heat exchanger (14) to flow into the heat
releasing element (5B).
20 As shown in Figure 3, third solving means is obtained by
providing, in the second solving means, an adjusting mechanism
(21) for adjusting a flow rate of the refrigerant bypassing the
heat-absorption-side heat exchanger (14), which is disposed in
the bypass path (20).
25 Fourth solving means is obtained by composing, in the third
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capability of the heat-absorption-side heat exchanger (14) to be higher
than the capability of the heat-rel ease-si de heat exchangerzégﬁb 2002
Accordi ngly, the solving neans are effective when a request Hbé?
absorption is nore urgent than a request 20 for heat release. In the
seventh sol ving neans, in particular, the anount of use-side refrigerant
flow ng through the bypass path (24) is increased as the capability
required of the heat re eas e heat exch r i s l.ower_fhan the
Canabi 11ty P Bed P he poar aBIGARE SIF TG HoaltbkoRbnger £ 1) Fote
wher eby 25 the respective cagabllltles of the heat exchangers (12, 14) are
8  29th JeRjusbeRdalpdIeed2As tERoRRSPATSI §aFEsC6 vBigh &FgRORUSERbILAg
nmeans i s obtained by connecting, in the first solving neans, |iquid passage
pi pes (30,TBSre4G¥5bé@m@bﬁrapﬁbwéﬁe@(p@@h¥n$erétE)a@ﬁ@ﬂhﬂm@;m&&hs for
connection between the heat rel easing elenent (5B) and the heat absorbing
el ement (3Bhcasdsangeclonddendumigdrptpef th Prowirditrgad]conihegtiyhegRmpen

t he heat-rel ease-si de heat exchanger (12) and the heat-absorption-side heat

exchanger 34)a thauliradi hRAssAagerpiRes: (88, b3d, a¥édrivdd OWyNG Kd€heat -
refrlgerant to flow 10 between the first pipe (LL) and the Second pipe

(LL). EB%BSEQ1Ehgg5%e6he9£”é9cﬁgh§§99(f??n§s'%ﬁ§¥¥é¥ Q%%hb% BEIE&QEBQ

in the ei ght I'ving means, the tran neans sposed in

Lhetr enm oRloHBnBEl Baob s te, Fe] B8 ERs et Erahnhe, RRaRRER1BaBe 30k BB

end connect ed_ between_the transfer neans (11) and the heat rel easing

el enent (58¥Cpﬁnﬂﬁé (2t 1iquid pipe (LL). Tenth solving means is obtained
by providing, in the ninth solving neans, a flow rate adjusting valve (31)
the flow rate oflaounﬂaﬁ1$@l%m@@sm&§néuniurmﬁlpqasabéaséagea®]@@t(30p
There is further provided opening rate adjusting neans for increasing an
amountl®f eapabgédiagt offl ahenpebhreaedkatkke slidguhdapassabangepe (L29) to be

higher than the capability of the heat-absorption-side heat
exchanger (14). Accordingly, the structure is effective when a
request for heat release is more urgent than a request for heat
absorption. In the fourth solving means, in particular, the
15 amount of use-side refrigerant flowing through the bypass path
(20) is increased as the capability required of the heat-
absorption-side heat exchanger (14) is lower than the capability
required of the heat-release-side heat exchanger (12), whereby
the respective capabilities of the heat exchangers (12, 14) are
20 adjusted.

As shown in Figure 4, fifth solving means is obtained by
providing, in the first solving means, a bypass path (25) in the
use-side refrigerating circuit (10) such that the condensed
refrigerant in the heat releasing element (5B) bypasses the heat

25 absorbing element (3B) and flows into the heat-release-side heat

7



by increasing the opening rate of the flow rate adjusting valve (31) as a
requi red anount of heat to be absorbed by the heat 25 absorpzzltimo - Si 8@ heat
exchanger (14) is smaller than a required 9 2sth ~uiy 200 AnBineC8E heat
to be released fromthe heat-rel ease-si de heat exchanger (12). As shown in
Figure 7, eleventh solving neans is obtained by providing, in the eighth
sol ving neans, the transfer neans (11) , 5 which is disposed in the first
liquid pipe (LL) . Myreqver, the |liquid passage pipe (35) has an upstream
end connecteé‘dﬂ'ﬁé’t%éfen{]tz(r)?e transfer means (11) and the heat rel easing
element (5B) in the first liquid pi ge (I'_L%. and a downstream end connected
to the second |i g ¢hewpe 1LEYIUTO Fwefithhseplyhgg meemss jiss oitta imat! thy
providing, in the eleventh solving nmeans, a flow rate adjusting valve (36)
t he openi ngpraatieioig , whn dthe i fidh sstlabing mennde ahiagliuws tpassagehpn pem ((28) .
There is further provided opening rate adjusting nmeans for increasing an
amount of refd hagrartinly aWeDgwtaEIPT the regulgdelanpasgaes Ph@eSheadty

i ncreasing the opening rate of the flowrate adjusting valve (36) as a

requireg angyuyof tmbR el §ased ifd af I RAR& S} {
exchanggr (12) rik%nsdr]rg?l Igr ttﬁgn )a requi rlesgggbnggﬁ?gg‘q{ Flfégt toesbszbgggor gd by

i rteent S0l vi g RLRCePEY bBY AFARE B chtahnelihy SoRBBRE T it PHEGidiony
lmisanfs, t wo trlﬁnsgger neans &éa, 1b) ., whic gr,e di sgo;e_d in the fi rsatte

qui d pi p€LIH9 RBFRDver*€ad W PasBagRapt PR (48) i€ cdnhébted
between the two transfer neans (1lla, 11b) in the first liquid pipe (LI,).
25 Fourt eerad) SHliVichgakeths(36 dthaaiaraning pradkd difhghiigh tise apBlustzsbvtl'e July
2002 There is further provided opening rate adjusting means for

10 increasing the opening rate of the flow rate adjusting valve (26)
as a required amount of heat to be released from the heat-
release-side heat exchanger (12) is smaller than a required amount
of heat to be absorbed by the heat-absorption-side heat exchanger
(14) .

15 In these solving means, it is possible to adjust the
capability of the heat-absorption-side heat exchanger (14) to be
higher than the capability of the heat-release-side heat
exchanger (12). Accordingly, the solving means are effective
when a request for heat absorption is more urgent than a request

20 for heat release. 1In the seventh solving means, in particular,
the amount of use-side refrigerant flowing through the bypass path
(24) is increased as the capability required of the heat-
release-side heat exchanger (12) is lower than the capability
required of the heat-absorption-side heat exchanger (14), whereby

25 the respective capabilities of the heat exchangers (12, 14) are
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thirteenth sol ving neans, capability adjusting nmeans for adjusting the
transfer capability of the downstreamtransfer neans (11b)s£ h @ h‘jggt}er
than the transfer capability of the upstreamtransfer nean S?l

requi red amount of heat to be 5 absorbed by the heat-absorption-side heat
exchanger (14) is smaller than a required anobunt of heat to be rel eased
fromthe heat-rel ease-side heat exchanger (12), while adjusting the
transfer ca .abi lity of the upstreamtransfer nmeans (1la) to be hi gher than
t he transf Uc%&ijoility of the downstreamtransfer 10 neans (11lb) as a
requi red amount of heat to be released fromthe heat-rel ease-si de heat
exchanger (12) iAs sharnein FRARresredd 8 e@ i@hdinsoby ingdcans be dPsvirsatl by
t he heat-absorpti on-side heat exchanger (14). As shown in Figure 9,
fifteenth isolconmgotrdans s bbhéaf est v lbyimy oekdisnglignitheassade lpige i ng
means, the transfer neans (11) , which is disposed in the first |liquid pipe
(LL) . Thegmrtaep afo)t hseti e dapassage pmalﬁ%)lp@on(mﬁ egdrbeibhagf ig st
liquid pipe (LL) is divided into a first branch pipe (40a) and a second

branchgpi pey {1i01)i on Ha& WddrStnlr RASH PL PS4 )eltzﬂé?& %a?eghedub@t 20

t he heat releasi ng eI enent (5B) and the trans means in the first
liquid pip o 8 S85an ch p| 4Qb) . be conn ed_bet. en t he
transfer a%]or Jﬂ crln%rh d%% sor I ﬁé gl %ﬁ%u%(gg%h? i )neprf? ]S 19 qui d
pipe (LL) . In addition, a firs flow rat control valve (4l1a) and a second
flow rate %&rﬂm’tﬂc%r\/é’%eﬁﬁbﬁﬁ" cah&apr 69 gegcr AltReleRt STXHR

(40a) and in the second 11 29" " July 2002 branch pipe (40b),
respectiveiyd HiktkeathabepyPhgoneahdei beabt arrbanpprprddldi e i i gt
fifteenth sol ving means, open/close control neans for opening the first
flow rate moydaged wapese (30a) 3&nd 40)osa howimg sebendeffirdgebanat &oc adittavwol
val ve (41b) when a required anount of heat to be absorbed by the

heat - apsorpiiwneside heatsexshengatL) 1hd i the edd@id thighe a(mmqui red anmount
of heat to be released fromthe
As shown in Figure 6, ninth solving means is obtained by
providing, in the eighth solving means, the transfer means (11),
which is disposed in the first liquid pipe (LL). Moreover, the
liquid passage pipe (30) has an upstream end connected to the
15 second liquid pipe (LL) and a downstream end connected between
the transfer means (11) and the heat releasing element (5B) in
the first liquid pipe (LL).
Tenth solving means is obtained by providing, in the ninth
solving means, a flow rate adjusting valve (31) the flow rate of
20 which is adjustable in the liquid passage pipe (30). There is
further provided opening rate adjusting means for increasing an
amount of refrigerant flowing through the liquid passage pipe (30)
by increasing the opening rate of the flow rate adjusting valve
(31) as a required amount of heat to be absorbed by the heat-

25 absorption-side heat exchanger (14) is smaller than a required
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heat - r el ease-si de heat exchanger (12), while opening the second flow rate
control valve (41b) and closing the first flowrate 10 contygl valég (41a)
when a required anount of heat to be released fromthe heat2% ef W4 2R9¢i de
heat exchanger (12) is smaller than a required anmount of heat to be
absorbed by the heat absorption-side heat exchanger (14). As shown in
Figure 10, seventeenth solving neans is obtained 15 by providing, in the
ei ghth solving nmeans, the transfer nmeans (11) , which is disposed in the
first |iq@@Pite@ Nt thdHdrrlisasest Tur (thguilGafadsdge sgid deadpat
connected to the first liquid pipe (LL) is divided into a first branch pipe
(40a) andexoheawsd bl2dch pi pe (40b), the first branch pipe (40a) being
connected to the 20 gas pipe (&) upstream of the heat rel easing el ement
(5B), the secondsbisaneh pnp€igak) 7beehgvenniness i tetveais tie dotansfeer
means (11) and the heat absorbing elenment (3B) in the first liquid pipe

(LL) . A figysprél oM k@ & nCord EQhh¥al 381 «idZphe ARY, %_h%e@%@sfépweéﬁtsegcﬂn,t rol
val ve (42b) ‘are provided in thé first branch 25 pi pe (40a) and in the

SeCO“dsbr%%tpiiged%BB)sedlﬁn tBS £l %ﬂ.ﬁ%glg.lé\/?%ggt R N SRIMARL B 1S

obtai ned by providing, 1n the seventeen means, opening rate

adj usti ng -neans, for adj ust.i ng pective opening rates of the flowrate
cont rol vaﬁj\ﬂeusld( Efas,saléfbflgﬁcﬁgsﬁa a?haeno%éﬁ%% a%rle&oq‘or{%eecrl}qc{ SEISER r at e
control 5 valve (42a) is higher than the opening rate of the second fl ow
rate cont ridi® Vs feppeans d1tdgarfednandedt o7l ¢r3tnd ¢ IRNHs FBd By t he
heat - absor pti on-si de heat exchanger (14) is snmaller than a required anpunt
of heat tdhsefiglséasedutdampeealidannded etnsinfamead egghanged t{d 2heand
that the opening rate of the 10 second flow rate control valve (42b) is

hi gher t haeddirl daeniiry pigdee @L)t.he first flow rate control valve (42a) as
a required anount of heat to be released fromthe heat-rel ease-si de heat

exchanger (12) itseamaiH &dolvialy and &9 { £doBPRYRLd Obyhpabytiaihg, ahsorhed by
t he heat-absorption-side heat exchanger (14).
eleventh solving means, a flow rate adjusting valve (36) the
opening rate of which is adjustable in the liquid passage pipe
(35) . There is further provided opening rate adjusting means for
increasing an amount of refrigerant flowing through the liquid

15 passage pipe (35) by increasing the opening rate of the flow rate
adjusting valve (36) as a required amount of heat to be released
from the heat-release-side heat exchanger (12) is smaller than
a required amount of heat to be absorbed by the heat-
absorption-side heat exchanger (14).

20 As shown in Figure 8, thirteenth solving means is obtained
by disposing, in the eighth solvingmeans, two transfer means (1lla,
11b),whicharecﬁsposedelthefirstliquidpipeéLL). Moreover,
a liquid passage pipe (40) is connected between the two transfer
means (lla, 11b) in the first liquid pipe (LL).

25 Fourteenth solving means is obtained by providing, in the

10



15 I n these solving neans, the respective capabilities of the heat
exchangers (12, 14) can be changed by allowi ng at | east a QﬁﬁﬁJ@f ?@
refrigerant circulating through the use-side refrigerant citcul V@ ? to
flow through the liquid passage pipes (30, 35, 40). 20 Specifically, in the
ninth and tenth sol ving neans, the capability of the heat-rel ease-side heat
exchanger (12) can be adjusted to be higher than the capability of the heat

absor ption-si de heat exchanger (14) by allowing a rt of the refrigerant
o bypase Hie Seeti b Songirtn. BEdE e aehhngsr S0 qatnd TSl
2002 In the eleventh and twelfth sol ving neans, the capability of the

heat - absora&]i%?-lé}gdeth?ea‘%r@k%‘cfﬁa?\g%?pfhlhfl'é&noﬁetaaj Gderegtireape Hiagwdert han
the capability of the heat-rel ease-side heat exchanger (12) by allowing a
part of tmearef rilgdyarto tle bypalser Sthae hbat trehefse- shebhdat yexcdhamger
(12). In the fifteenth and sixteenth sol ving neans, the respective

capabi | i t wgstfeadnherhaattcexabangetEld)l2,s ddyeqairde otrangedwhethtthe be
provi sion of only one transporting nmeans (11) . In the seventeenth and

ei ght egnt yRaked the tRET hgekanbsbhalk ibas si@ef Mt otkcRingbe 011-4’ is
heat - absor pti on-si de heat exchanger (14) can surely be liquefied in the

heat rel easing ol FEnl o 58).30da! Dfolnar 8o, ol the weldORIAN 400 GRS

phase into the transporti ng neans can be circunvent

particul arly effective when the _transporting ns (11) is conposed of a
nechanicam%éﬁﬁiéiﬁféﬁf%ﬁé%mﬁ?ﬁtFfa ?%nﬁﬁrnfﬂngeﬁ§Hﬁ§bI@?ﬁﬁgﬁéﬁﬂséﬁ?
obt ai ned by providing, in any one of the first to eighteenth solving neans,
a plural i thyragrsifdarcadstniddtei @ Ghet YPEareanof rareEpEdieaes gbkla) des kst the
heat absorbing el enents (3B) of the individual heat-source-side units (Al,
A2) are cdrdEredhan shehtophefeandapabibithieo hethe rdhvassereAn ¢ Haamifer
exchanger (12) via the gas pipe (GH) , while respective gas sides of the
heat (el eagiang qliab®nas 4 B)quired amount of heat to be released from the

heat-release-side heat exchanger (12) is smaller than a required

amount of heat to be absorbed by the heat-absorption-side heat
exchanger (14).

As shown in Figure 9, fifteenth solving means is obtained

15 Dbyproviding, in the eighth solvingmeans, the transfer means (11),

which is disposed in the first liquid pipe (LL). The portion of

the liquid passage pipe (40) connected to the first liquid pipe

(LL) is divided into a first branch pipe (40a) and a second branch

pipe (40b), the first branch pipe (40a) being connected between

20 the heat releasing element (5B) and the transfer means (11) in

the first liquid pipe (LL), the second branch pipe (40b) being

connected between the transfer means (11) and the heat absorbing

element (3B) in the first liquid pipe (LL). In addition, a first

flow rate control valve (4la) and a second flow rate control valve

25 (40b) are provided in the first branch pipe (40a) and in the second

11



of the individual heat-source-side units (Al, A2) are connected to each
other and to the heat-absorption-side heat exchanger (14) v%%htnngﬁizpipe
(A). 25 In this solving neans, the extent to which the cap iH Vy

29" " July 2002 of each of the heat exchangers (12, 14) is adjustable is

enl arged by controlling the respective capabilities of the heat source-side
units (A1, A2). As shown in Figure 12, twentieth solving neans is obtained
5 by providing, in the one of first_to eighteenth solving nmeans, an
auxi | i ary PE3 9%0%%8%-5?@%’unF?s?ﬁﬁy?V?ﬁﬁ'auxiIiary heat source-side unit
(A2) is switchable between a heat-rel ease assisting action of supplying the
gas refrigerant $xtaentatolelrgdecanye hetad RyePreVAriagd A8cbhering
the liquid 10 refrigerant flow ng out of the heat-rel ease-si de heat
exchanger f{if}eantheutl dldomeagst parefaliqger anhtrol pessng Avougtertigy the

heat - absor pti on-si de heat exchanger (14) and a heat-absorption assisting

action of supptyingethed icgritdaleiailger ala) cande heainqhs@ peicondsitdgwheat
exchanger (14) without allowing the 15 refrigerant to pass through the

heat -ref easgrsi dgnheal ¢xehangginf 19heand regRYEELNEMbOALIBE REAE] g8T BAt
fl ow ng out of the heat-absorption-side heat 'exchanger (14). Twenty-first

Lvi . bt ai Do r h . .
transtor maangrred) B0a iy e RE AR ERPEL b REb 1B MRy B bRt R g
51), ich di dinth il - -si d [ A2) .
The heat -t BPEALER (68187 AL TEh TPOUTE Sl T ary Rear0aares. SFH8 Ghrt -
(A2) includes swtching the flowpath swi tching neans (51) , supplying the
gas refrigbpahrrejeasedsifdemedle AT f2dhs (BDI e HRPE B FAS0FEEEAdI n

t he heat exchanger (52) to the heat-rel ease-side 15
flow rate control valve (41b) and closing the first flow rate

10 control valve (4la) when a required amount of heat to be released

from the heat-release-side heat ekxchanger (12) is smaller than

a required amount of heat to be absorbed by the heat-
absorption-side heat exchanger (14).

As shown in Figure 10, seventeenth solving means is obtained

15 byproviding,iqtheeighthsolvingmeans,thetransfermeans(11),

which is disposed in the first liquid pipe (LL). The portion of

the liquid passage pipe (40) connected to the first liquid pipe

(LL) is divided into a first branch pipe (40a) and a second branch

pipe (40b), the first branch pipe (40a) being connected to the

20 gas pipe (GL) upstream of the heat releasing element (5B), the

second branch pipe (40b) being connected between the transfer

means (11) and the heat absorbing element (3B) in the first liquid

pipe (LL). A first flow rate control valve (42a) and a second

flow rate control valve (42b) are provided in the first branch

25 pipe (40a) and in the second branch pipe (40b).

12



2st" ~uiy Zoo2 heat exchanger (12) , and recovering, in the transfer neans
(50) , the liquid refrigerant condensed in the heat-rel ease: g%e hg@@
exchanger (12) . On the other hand, the heat-absorption ass? t'Hg ?on of
the auxiliary heat-source-side unit (A2) includes 5 switching the flow path
swi tching neans (51), supplying the liquid refrigerant ejected fromthe
transfer nmeans (50) to the heat-absorption-side heat exchanger (14), and
condensing, in the heat exchanger (52), the gas refrigerant passing through
t he heat - absor pthigm et hexp L Bh dFGeS 2490 samtned Rl PHIVEG ok §hthe t he
use-side refrigerant circuit (10) such that the refrigerant is recovered by
t he transfeevembesni{Borolvanghimeas,vi oremadsrathe adapsiviina ynefng héoheat
rel ease-si de heat exchanger (12) can be enhanced during the heat-rel ease
assi sti ng agiiuotingrelspeichd veapadning yaakestdie thb fleat rabsarqit - shtleebeat
exchanger (14) can be enhanced during the heat-absorption assisting action.

Twent y- secofsla S Qi) QLR RAS ti thOBbahNARY ft 6 P ¥hdi s st R1bRE dteBby e Eo&1 St
solving neans, switch control neans for switching the flow rate sw tching

" 5 ¢ e How W
means (1) ;e H‘%}) the r?lgoﬂbgzgttr( e:@geg o?a%%h%tg'hrigt%%'fo'ﬂpbssBEBRQéFEQW en

a required anoun heat t re rom t'he heat-release-si eat

h 12) is. | th ired., t of, heat to be absorbed b
e g ST se e TR A R el Bt 1B BERERE
assisting action is perfornmed when the required anount 25 of heat to be
absor bed byYtHEe heATASHTRG IO S ife heat exchanger %) iFospajdey bben

(14) is larger than a required amount of heat to be released fromthe

heat - r el eage-rsiqid tesht ameuhangef (G(EAt ne diowhelaaFedurison 3 the 2keat-

twenty-third solving neans is obtained by providing, in any one of the

first to twebéyssesdd Heatokwichgnoean$l2pwindchhay theanpeahg B2e fod the

sel ectively switching the respective gas sides of the heat exchangers (12,

14) betgre€Becond flow rate control valve (42b) is higher than the opening
rate of the first flow rate control valve (42a) as a required amount
of heat to be released from the heat-release-side heat exchanger
(12) is smaller than a required amount of heat to be absorbed by
the heat-absorption-~side heat exchanger (14).

15 In these solving means, the respective capabilities of the
heat exchangers (12, 14) can be changed by allowing at least a
part of the refrigerant circulating through the use-side
refrigerant circuit (10) to flow through the liquid passage pipes
(30, 35, 40).

20 Specifically, in the ninth and tenth solving means, the
capability of the heat-release-side heat exchanger (12) can be
adjusted to be higher than the capability of the heat-
absorption-side heat exchanger (14) by allowing a part of the
refrigerant to bypass the heat-absorption-side heat exchanger

25 (14) .

13



t he heat absorbing elenent (3B) and the heat releasing elenent (5B) to
provi de connections between the respective gas sides and thggﬁghfcﬁggzones
of the elenents in the use-side refrigerant 10 circuit (10) "I *h

solving neans, it is possible to arbitrarily switch each of the heat
exchangers (12, 14) between the heat rel easing operation and the heat
absorbi ng operation. Twenty-fourth solving neans i s obtai ned by providing,

in 15 the twenty-third solving negns, first switching valves (55a, 55c) for
owi Lohi ng the r SEbAdis A STRIE 488 Bret HER tRalU LR ibdgirs Lop2tanah i DAYt he
heat absorbing el enent (3B) between a communicating state and an

i nterrupt edf sftgfeﬁ degid ahseomt o tciienjeopkl evshangpr EHA) Jagy bewpdihshgdt he
respective gas sides of the heat exchangers 20 (12, 14) and the heat

rel easi ng ebepenidid) tHetmddre tdegpadonminy odt thg beaterahdashesideeheapt ed
state, which are disposed in the switching neans (D1, D2). There is further

provi ded sykékingent (D2) neansl fowinmgrd rpAdd rE the swift-éhiergnieassb{PissD2)
such that the heat 25 exchangers (12, 14) connected to the swtching neans

(D1, D3) 1éhe ROat-si¥ad802:i861 REatoLRBHahGES (€84 ;rel ease-side heat
exchangers (12, 14) by opening the first switching valves (55a, 55c) and
t

cl osing the secoPg SW cq% %§P%$Séﬁ§§b"§§ iR O f. _the 1. t.chi
means (D1, D2) an %&é t'@gﬁ%a exc anggﬁs ?, 14$%%§%H ctggg%%’thgg%
other of the switchin an .{Dl ), .being fornmed into t
Sboor pti onESTHECKLEE CRRTANGAT S5 130 508 ARt FOCTIGSEHS et 14N e hg
val ves (55a, 55c) and opening the second sw tching val ves (55b, 55di in the
ot her of tABaBYRECHI Yy theaRsorBEionpPE qUEYISNS itrERsEanhing means (31) .
obt ained by using, in any one 10 of the first to twenty-fourth solving
means, a néohdrd eevepuapnéb andirdbértespsbhsngdriy, theene jrsgatransdhatngaseans
is obtained by providing, in any one of first to twenty-fourth sol ving
means,1at Feash o€ 6f the heat-absorption-side heat exchanger (14) can
surely be liquefied in the heat releasing element (5B) and the
ingress of the refrigerant in a gas phase into the transporting
means (11) can be circumvented, which is particularly effective
when the transporting means (11) is composed of a mechanical pump.
15 As shown in Figure 11, nineteenth solving means is obtained
by providing, in any one of the first to eighteenth solving means,
a plurality of heat-source-side units (Al, A2). Respective gas
sides of the heat absorbing elements (3B) of the individual
heat-source-side units (Al, A2) are connected to each other and
20 tothe heat-release-side heat exchanger (12) via the gas pipe (GH),
while respective gas sides of the heat releasing elements (5B)
of the individual heat-source-side units (Al, A2) are connected
to each other and to the heat-absorption-side heat exchanger (14)
via the gas pipe (GL).

25 In this solving means, the extent to which the capability

14



pressure increasing neans (71) for heating the liquid refrigerant 15 and
generating a high pressure and pressure reduci ng nmeans (72) faqr oghb?g t he
gas refrigerant and generating a | ow pressure, which are di $po he
transfer neans (11) . The transfer neans (11) generates a driving force for
circulating the refrigerant in the use-side refrigerant circuit (10) with
the pressure 20 generated by the pressure increasing neans (71) or by the

pressure reducing neans (72). Inp this solving neans,, the refrigerant in the
se sl de r6traasdt an Cis MsAd cpeBpngznsatiel Ve el ILUnS ahite 17 Bhaarasd
twenty-si xth solving neans, in particular, a circulation driving 25 force
can be obthYnegomiyretlryi vidly uEIRpeL bitasapmibritl it ashe of8 thgo™ hegtity
2002 refrigerant. Effects Wth the first solving neans, therefore, heat

rel easi ng 5oopeeasida anidtheéhlabBB) bi ng operati on can be perforned

simul taneously in one heat exchanger (12) and in the other heat exchanger

(14), respectivehy sHywCARNECGURY 1L thealt-iseuw §616i 88 mubhs (1A) oBRdihbe
use-side units (B, C by the two gas pipes (GH, G) . As a result, it

becones; polgg:g;go%it&rw,wh%@awf5&@%@39& 1 é@@ﬁﬁ@éHﬁh%@%ﬁg Lans,

si mul t aneou pertorm ng heat 7el easing operatioh and heat absorbing

operation and_having a sinpler ructure and r ce the mapufacturing, cost
t herefor. %Pn%%xf%égﬁﬁnggggosoggﬁﬁeggﬁﬁguBé?négg'é r%%ﬁcgaxéil?ﬁg nanber of

Gper at i on. SPHEERE=LHR0NT0 AR ¢ f oot i Fe Hedns DoKVBRPach. PaRh-Fa0pape
provided for allowing the refrigerant to bypass the heat absorption-side
heat exchafgéistiny. aiderni rgl ySuppbyERpabile t gasf IaErheerane| desetbede
heat exchanger (12) can be 20 adjusted to be higher than the capahility of
t he heat ahsetpredaasedeiliedie@xcharigergdrl4)l2M dhd arestond eirsd rthet Ll quid
10 refrigerant flowing out of the heat-release-side heat exchanger
(12) without allowing the refrigerant to pass through the
heat-absorption-side heat exchanger (14) and a heat-absorption
assisting action of supplying the liquid refrigerant to the
heat-absorption-side heat exchanger (14) without allowing the
15 refrigerant to pass through the heat-release-side heat exchanger
(12) and recovering the gas refrigerant flowing out of the
heat-absorption-side heat exchanger (14).
Twenty~first solving means is obtained by providing, in the
twentieth solving means, transfer means (50), a heat exchanger
20 (52), and flow-path switching means (51), which are disposed in
the auxiliary heat-source-side unit (A2). The heat-release
assisting action of the auxiliary heat-source-side unit (A2)
includes switching the flow-path switching means (51), supplying
the gas refrigerant ejected from the transfer means (50) and

25 evaporated in the heat exchanger (52) to the heat-release-side

15



In the fifth to seventh sol ving nmeans, a bypass path (25) is provided f_or

allowing the refrigerant to bypass the heat absorbing elenqﬁ%h B).,
Accordingly, the capability of the 25 heat-absorption-side éaéf%ﬁgnger

(14) can be adjusted to be 19 29t" ,July 2002 higher than the capability
of the heat-rel ease-si de heat exchanger (12) with a sinple structure. In
the eighth to eighteenth solving neans, |iquid passage pipes (30, 35, 40)
are provided between the first liquid pipe (LZ) 5 and the second |iquid

pi pe (LL) heaksegchaaget, (12) bW sCpIsSihde 10 %ﬁééntslﬁérﬂé%%’é%tﬁ(}@ /
capabilities of the heat exchangers (12, 14) by allowing at |east a part of
t he refri dgéreadtiailce gedtrilgg retogghdensedsénstlie hedtixpieasernside dgat (10)
to flow through the |iquid passage pipes (30, 35, 40) and thereby

i ncreasi ngxddmarigew¢l@nt i |01 yhefotlher appal, aths heWtt-hbshepti bheesdistsialg/i ng
means, in particular, the respective capabilities of the heat exchangers

(12, 14) catihs changad Wi 1tike riovi 6l ooubie 08 Je 0081 £ FADPOrid NG dERANS
(11) . Wth the seventeenth solving neans, the refrigerant that 15 has

floun gut 8fs ddif heatnabeepalidinsldin hapl xEaNge(si 1) LaBISHTS wite

liquefred 1n the heat releasing elenent (5 and the 1 ngres

refrigerant, in phase ,i nt.o the transportin ans_(11 be

i r cumventeitiie T BB A G B barprEararroTes FAR ¥R Sfen
the transporting neans, (11), is 20 conposed of _a nmechani cal punp since the
br eakdown ktﬁatt'l?g”;ﬁﬁ&it]i%n‘p%@ﬁeﬁteé& e&%ﬁ‘?‘?ﬁg"i‘ﬁ /i APE GRAF ST iNgi LRtihe | n
the nineteenth solving neans, the plurality of heat source-side units (A1,
A2) are priedtdeeramngere (23bectheeghsatredsoehiong dasrdmds tteRuEANEHreat
rel easing el ements (5B) thereof 25 are connected in parallel. As a result,
t he ext enthdaxwdbshrpgtieor2ide heat exchanger (14) and circulating through

10 the use-side refrigerant circuit (10) such that the refrigerant
is recovered by the transfer means (50).

In this solving means, the capability of the heat-
release-side heat exchanger (12) can be enhanced during the
heat-release assisting action, while the capability of the

15 heat-absorption-side heat exchanger (14) can be enhanced during
the heat-absorption assisting action.

Twenty-second solving means is obtained by providing, in
the twenty-first solving means, switch control means for
switching the flow rate switching means (51) such that the

20 heat-release assisting action is performed when a required amount
of heat to be released from the heat-release-side heat exchanger
(12) is larger than a required amount of heat to be absorbed by
the heat-absorption-side heat exchanger (14) and the heat-
absorption assisting action is performed when the required amount
25 of heat to be absorbed by the heat-absorption-side heat exchanger

16



29t" July 2002 respective abilities of the heat exchangers (12, 14) are
adj ustabl e can be enlarged by controlling the respective capgpilit,] of
t he heat-source-side units (A, A2) , whereby the versatili£§ #gwﬁgﬁﬁ%ased.
5 Since the plurality of heat-source-side units (Al, A2) are provided in
the twentieth to twenty-second sol ving neans and each of the

heat - source-side unit A2 is switchabl e between the heat-rel ease assisting

action ‘and at,- absorptign assistin ction, t respecti ve capabiljties of
The heat odhrgaratals el 2arehhatedrindi: Hbkatiens TeiERacH e o
twenty-fourth neans, the respective gas sides of the heat exchangers (12,
14) are i rFhelhaatveekasrms £ i e Wi e¥chageeatidbsor bi ng el enent (3B) or
with the heat releasing elenment (5B). Accordingly, each of the heat 15
exchangers (12, Hsi)shean ben $tiauatesd 18r biot 23y i tyebeywekhrdestly ehe aseags
action and the heat absorbing action. In the case where the refrigerating
appar at us is odpplined by preer ialinggondidriybre ofethg. f i rdthepet watt Pesecond

i npl enented a so-called cooling/heating free air conditioner in which each

of theshealo BXCRRGENS, | Sw20ch EERRAGENIDY, Do)t ehable cketveey &potingnand
heati ng operations. Wth the twenty-fifth and twenty-si xth sol ving neans,

the ref ri garant. J Jihe digesst deoLel¢ 9" A0k Cliaul1ed A0 agan ayrsly, bgy

circulate wenty- sevent vi ng means, I S pds

cause the refrigerant tq .perfarm more effecti d reliable, 21 29" " July
2002 ci 1 Ui I RS EPI9R G HOBd 8B EP chaa ok ALRR E4NT perhEmeRt
used. BRI EF. DESCRI PTION OF THE DRAWNGS 5 Figure 1 is a refrigerant piping
di agr am of (FRBED RERTide prypeet ong hetvwsan géﬁalﬁﬁsm%‘?h‘ge diagg papesfand

EMBODI MENT 2; Figure 3 is a refrigerant piping diagramof a variation of
the selected ones of the elements in the use-side refrigerant

10 circuit (10).

In this solving means, it is possible to arbitrarily switch
each of the heat exchangers (12, 14) between the heat releasing
operation and the heat absorbing operation.

Twenty-fourth solving means is obtained by providing, in

15 the twenty-third solving means, first switching valves (55a, 55¢)
for switching the respective gas sides of the heat exchangers (12,
14) and the heat absorbing element (3B) between a communicating
state and an interrupted state and second switching valves (55b,
55d) for switching the respective gas sides of the heat exchangers

20 (12, 14) and the heat releasing element (5B) between the
communicating state and the interrupted state, which are disposed
in the switching means (D1, D2).

There 1is further provided switch control means for
controlling the switching means (D1, D2) such that the heat

25 exchangers (12, 14) connected to the switching means (D1, D2)
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EMBCDI MENT 2; Figure 4 is a refrigerant piping diagramof EMBODI MENT 3; 10
Figure 5 is a refrigerant piping diagramof a variation ofﬂBﬁﬁl m 3;
Figure 6 is a refrigerant piping diagramof EMBODI MENT 4; ureY 79§ a
refrigerant piping diagramof EMBODI MENT 5; Figure 8 is a refrigerant

pi pi ng di agram of EMBODI MENT 6; 15 Figure 9 is a refrigerant piping diagram
of a first variation of EMBODIMENT 6; Figure 10 is a refrigerant piping

di agram of a second variation of EMBODI MENT 6, Figure 11 is a refrigerant
pi pi ng di &t FOIMABObNVENTeZt Dol pREEr 8142 f?%a%%w@@r%t 18 pitAY by

di agram of EMBODI MENT 8; Figure 13 is a refrigerant piping diagram of
EMBCODI MENPEEn FiguElee 1Biist asvefehiyed amlyepi (7Pl agp eI wid EMBTHIMENThE O;
Figure 15 is a refrigerant piping diagramof EVMBODI MENT 11; Figure 16 is a

refri ger andequrpd gy idichigmaynval vENBEBBENBED 25 doewdhi thet beisthiatutieand
EMBODI MENT 4 has been applied; 22 29°" July 2002 Figure 17 is a

refrigerantpp) B2)J Hicagham ohe EANBCDI MW By d 05 Wi h 1tahe cehhdetenet8f the
EMBODI MENT 5 has been applied; Figure 18 is a refrigerant piping di agram of

EMBODI NENT. 9,4 0 g{f'&ﬁet&‘h@ét{ﬂ% Uk Sa 04 Fﬁ@%i\; FIYeS I\%aéoﬂﬁé?@ Appb 1 ed, t

Fi gure 19 7s are rigerant piping di agram of NT 9 to which 't
structure qf the first. arlatlon f ENVBODI has been appli.ed; _Fi gu

20 15 & 1 eI EHN T B Rg o Ao B TNBO AR B ST h%h%tm?a

of the second variation of EMBODI MENT 6 10 has been applied; Figure 21 is a
refriger artWpipriRP dY ab¥ai &P ENVBEPPVERTA OPE RIS rF*t%esesqqrtF&t%%t%ffmg

EMBODI MENT 7 has been %Ied Figure 22 is a refrigerant piping diagram of
EVBODI MENTV&L Y& wh 2y )sipuEharetber ENBANIVENTE tEHay Beansa@Bli coR) -

Twenty-fifth solving means is obtained by using, in any one
10 of the first to twenty-fourth solving means, a mechanical pump
as transfer means (11).

Twenty-sixth solving means is obtained by providing, in any
one of first to twenty-fourth solving means, at least one of
pressure increasing means (71) for heating the liquid refrigerant

15 and generating a high pressure and pressure reducing means (72)
for cooling the gas refrigerant and generating a low pressure,
which are disposed in the transfer means (11). The transfer means
(11) generates a driving force for circulating the refrigerant
in the use-side refrigerant circuit (10) with the pressure

20 generated by the pressure increasing means (71) or by the pressure
reducing means (72).

In this solving means, the refrigerant in the use-side
refrigerant circuit (10) can surely be circulated. In the
twenty-sixth solving means, in particular, a circulation driving

25 force can be obtained by effectively using a phase shift in the
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15 Figure 23 is a refrigerant piping diagramof EVMBODI MENT 12; Figure 24 is

a viewfor illustrating the circulating operation of a refrig%rﬁnt%éﬁ%
EMBODTMENT 12; Figure 25 is a refrigerant piping diagram of 13;

and 20 Figure 26 is a view for illustrating the circul ating operation of
the refrigerant in EVMBODI MENT 13. BEST MODE FOR | MPLEMENTI NG THE | NVENTI ON
Referring to the draw ngs, the enbodi nents of the present 25 invention wl|
be described. 23 29'" July 2002 EMBODI MENT 1 In the present enbodi nent, a
refrigerat fRGFAPFAAEtus according to the present invention is applied to a
refrigerant 5 circuit of an air conditioner. Description of Refrigerant
Circuit The circuit structure of the refrigerant circuit according to the
present enbodi nent will be described first with reference 10 to Figure 1.
The refri g&fdetctei rcuit according to the present enbodinent is a so-called
secondary refrigerant systemconprising a primary refrigerant circuit (1)

as a heat sourcewané ansegamrdar ¥ol@ihiggakanss, Cithewelfoft)) haata rédeasiitg
refrigerant circuit. Heat 15 transfer is perfornmed between the prinmary

refriges anbpgka@%h (dhaanfehbe sscordeny redsigerdnt &d CHd ELYroAmebne
use-side refrigerant circuit, thereby pefform ng cooling and heating

Che rer i gsiint Beelecky 18 o8 Wy SRERH R G erpit B e iy 261 °1
exchanger E4FTFBRRROREFhy FER oSO Bty P e RO s SR EApE CeTaq e
heat absorbi ng el enent (5A) of a heat exchanger (5) for cooling which
unit (A) and the use-side units (B, C) by the two gas pipes (GH,
GL). As a result, it becomes possible to provide a refrigerating
10 apparatus capable of simultaneously performing heat releasing
operation and heat absorbing operation and having a simpler
structure and reduce the manufacturing cost therefor.

Since the number of connecting points is reduced as the

number of pipes is reduced, the apparatus can be installed by
15 simpler installing operation.

In the second to fourth solving means, a bypass path (20)
is provided for allowing the refrigerant to bypass the heat-
absorption-side heat exchanger (14). Accordingly, the
capability of the heat-release-side heat exchanger (12) can be

20 adjusted to be higher than the capability of the heat-
absorption-side heat exchanger (14) with a simple structure.

In the fifth to seventh solving means, a bypass path (25)
is provided for allowing the refrigerant to bypass the heat-
absorbing element (3B). Accordingly, the capability of the

25 heat-absorption-side heat exchanger (14) can be adjusted to be
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25 are connected successively by primary refrigerant piping (6) such 24
29" July 2002 that a heat-source-side refrigerant is circulat bbe @%g
heat rel easing el enent (3A) of the heat exchanger (3) for i ?%
heating el ement in accordance with the present invention. The heat
absorbing el enent (5A) of the heat exchanger (5) for cooling 5 fornms a
cooling elenent in accordance with the present i nvention. On the other
hand, the secondary refrigerant circuit i s conposed of a (11% as

transfer neh@Rera thaf HSor GRREP é#éﬁﬁnto?Béymbthﬁé H@é@aéﬁcﬁéﬁﬁerh?é f or
heating, a first indoor heat exchanger (12) as a heat-rel ease-side heat
exchanger ,exphanger eél2bnvitheavaimple18fruchusecond i ndoor heat exchanger
(14) as a heat-absorption-side heat exchanger, and a heat rel easing el enent
(5B) of the heatIexatmrgehtib)of eighoeknhy sdilvin@ameaonnédyaddspasesgevel y
by secondary refrigerant piping (15). The secondary refrigerant piping (15)

provi di ng gj 4&s C@YEeati, (b P EESFo e d PRl walks0f é &gx@@n@@tlt%@p@?u?

heat exchanger (3) f or heating and the first indoor heat exchanger

forims & N ghaRAESSUEGNA3S A AP LR 1, The sSEERAANL 1 2L IIQRRAN oDEBLEY. (19)

providing a connectlon bet ent second I ndoor hedt” exc

For m | OGP (UGS BNBHEC PR 6L PP IR 5enet RAnoct e Datbinar L7

refrigerant Plpln 15) providing a connection between the heat rel easing
el enent (5B§) opYt %%%ﬁge%%h%ﬁﬁe?5%5¥”ﬁbpf665ﬁlﬁ&féﬁHeFﬁéthgéfcaﬁéB%BQng

el ement (3B) of the heat exchanger (3) for heating forns a |iquid 25 pipe
(LL) as a threughitjue digs puidevrielfea igearatding gerant tplPhg 5 low2ghnoughy
2002 (15) providing a connection between the first indoor heat exchanger
(12) and tbereskicpuid ipedaargehedpeex¢BONRS, @D4) ahdrtsereby increasing the
10 versatility of the apparatus.
With the fifteenth solving means, in particular, the
respective capabilities of the heat exchangers (12, 14) can be
changed with the provision of only one transporting means (11).
With the seventeenth solving means, the refrigerant that
15 has flown out of the heat-absorption-side heat exchanger (14) can
surely be liquefied in the heat releasing element (5B) and the
ingress of the refrigerant in a gas phase into the transporting
means (11) can be circumvented. In this case, the structure is
particularly effective when the transporting means (11) is
20 composed of a mechanical pump since the breakdown of the pump is
prevented, resulting in improved reliability.
In the nineteenth solving means, the plurality of heat-
source-side units (Al, A2) are provided and the respective heat
absorbing elements (3B) and heat releasing elements (5B) thereof

25 are connected in parallel. As a result, the extent to which the
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a liquid pipe (LL) as a second liquid pipe. In the structure, when the
refrigerant circulates through 5 each of the refrigerant Ci%#m@&ﬁSﬂb% 10),
heat is released fromthe heat-source-side refrigerant to tHe usé-sige
refrigerant through a heat exchange in the heat exchanger (3) for heating.
Then, heat is released fromthe use-side refrigerant to the

heat - source-side refrigerant through a heat exchange in the heat 10

exchanger for (5), coolng. The foregQing primary refrigerant circuit (1),
o (15 TR AR LA ESFSt (P nadid Dh Bk A e (R f e
cooling are contained in an outdoor unit (A) as a _heat-source-side unit. On
t he ot her atintBtalHe f icast Padoorlaestd eshafgaitreldings tBecorpedive a
first indoor unit (B) as a use-side unit, while the electronotive val ve
(13) and tdepasecand ¢ nddorthddatatexchangersidedpnate (Bhi A2)edwharabgedond

i ndoor unit (C) as the use-side unit . The outdoor unit (A) is disposed

outdoor, Wiadsattie dhdioorinttdssdd, C) are disposed in individual roons. 20
Description of Circulating Operation of Refrigerant Next, a description

will be given t&ithe eheChl @t Not PRAT BELE0sBhirBeL 8l HbORH A - (aARUr hBY 18
circulating operation, the conpressor (2) of the 25 primary refrigerant

circuit d, t he .of .t 2 00
refri gerg rogﬂ?dceuci.'?n% t%’rj'eél)t&%t\?eﬁgvﬁﬁ%ﬁl ﬁ%’re\rée%%e% ?géngﬁ&egc%/nr%%l i(?/aeCh
al ve 4, 13).of the refrigerant circuit 1, 10). adjusted. to ecified

P og iamokngy Rk T iadS flle URSH e (T i AR €2, 28R 0

source-side refrigerant which has been ejected fromthe conpressor (2)
exchanges rat-Kgkdpgheagséssing rtriqerant heathabresptédpehaageys{B)g f or
heating to be condensed, as indicated by the broken arrows in Figure 1. The
condensed deaitorsothee resgecteéfrel gepabilisiescdut dtha heptessohengarshel2,
el ectronotive

10 14) are variable.

In the twenty-third and twenty—-fourth means, the respective
gas sides of the heat exchangers (12, 14) are in selective
communication with the heat absorbing element (3B) or with the
heat releasing element (5B). Accordingly, each of the heat

15 exchangers (12, 14) can be switched arbitrarily between heat
releasing action and the heat absorbing action. In the case where
the refrigerating apparatus is applied to the air conditioner,
e.g., there can be implemented a so-called cooling/heating free
air conditioner in which each of the heat exchangers is

20 independently switchable between cooling and heating operations.

With the twenty-fifth and twenty-sixth solving means, the
refrigerant in the use-side refrigerant circuit (10) can surely
be circulated.

With the twenty-seventh solving means, it is possible to

25 cause the refrigerant to perform more effective and reliable
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10 expansion valve (4) and exchanges heat with the use-side refrigerant in
t he heat exchanger (5) for cooling to evaporate. Thereaftersyﬁyg 2

heat - source-side refrigerant is recovered by the conpressog(ﬁ QY?RQ
foregoing circul ati ng operation of the heat-source-side refrigerant is
performed continuously in the 15 primary refrigerant circuit (1). In the
secondary refrigerant circuit (10) , on the other hand, the use-side
refrigerant in a |iquid phase which has been ejected fromthe pu (11)
exchanges Hedudating mpPadtidbhad dindéheefRrGelARESi A T?@P?%%Egﬁﬁﬁﬂﬁhger
(3) for heating to evaporate, 20 as indicated by the solid arrows in Figure
1. The evaporwestl use-side refrigerant in a gas phase flows into the first

i ndoor unit (B) through the high-pressure gas pipe (GH). In the first

i ndoor heat exchanger (12), the use-side refrigerant exchanges heat with an
i ndoor air to heat and condense the indoor air. 25 Then, the use-side
refrigerant in a |liquid gase dESORIPTION 20F THS IDrRAWENGL002 t he second

i ndoor unit C. In the second indoor heat exchanger (14), the use-side

refriggrant whi ghyfias gassed thrpugbrlie #e6id omaldots b2 KanbpBipRY canges

heat with an in r to coo evap he 1'ndoor alir. 5 ereafter,
the use-side refrjigerant .in_the.gas phase passes,.through t ssure
gas pipe (Q.) arﬁ&cgi&%%ndgsah]éﬁf W?Ea?ﬁep#e]aqq e PéeEl§§¢B¥%Q$§ “in
t he heat exchanger (5) for cooling to be condensed and recovered by the
punp (11) . The FFEgoichdsct i B ISP YpSLRENGNISRIFRR As& YpFa2E PRI Yer ant
is 10 performed continuously in the secondary refrigerant circuit (10)

Si nce t he ENBODEMENRt2 perforns such circul ating operation, the indoor air
is heated in the first indoor unit (B) , while the indoor air is cooled in

t he second i ndoariquné 4 @s a raftheecase pipappldiaryanhe fagMBORTMENDI3 { he
present invention to a freezer 15 warehouse or the like, the first indoor

unit (GB) may be il Isedsi & A Ofdd £t @iRANYSEHagsak HEH QhrkBtYOALSE
whil e the second
EMBODIMENT 3;
Figure 6 is a refrigerant piping diagram of EMBODIMENT 4;
Figure 7 is a refrigerant piping diagram of EMBODIMENT 5;
Figure 8 is a refrigerant piping diagram of EMBODIMENT 6;
15 Figure 9 is a refrigerant piping diagram of a first
variation of EMBODIMENT 6;
Figure 10 is a refrigerant piping diagram of a second
variation of EMBODIMENT 6;
Figure 11 is a refrigerant piping diagram of EMBODIMENT 7;
20 Figure 12 is a refrigerant piping diagram of EMBODIMENT 8;
Figure 13 is a refrigerant piping diagram of EMBODIMENT 9;
Figure 14 is a refrigerant piping diagram of EMBODIMENT 10;
Figure 15 is a refrigerant piping diagram of EMBODIMENT 11;
Figure 16 is a refrigerant piping diagram of EMBODIMENT 9

25 to which the structure of EMBODIMENT 4 has been applied;
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i ndoor unit (C) may be used to contribute to the cooling operation
performed in the freezer warehouse. It is al so possible to%%hgﬁﬁsgﬂége

i ndoor units (8, C in 20 different roonms such that one of 1'% is
heated and the other roons is cooled. Effect of the Present Enbodi nent As
descri bed above, according to the present enbodinent, 25 it is sufficient
to provide only the high-pressure gas pipe (GH) 28 29z" July 2002 and the

| ow pressure gas, pi pe ~) as the connectin ipes for c cting th

ot door um ¢t (A BBPErET imcor e et ey binE SR werhrch epotaMENy S

t osi mul t aneously perform heating operation in sonme of a plurality of roons
and cool i hg Bpécht tba phrirEvsehet EMPOOANENY Oshag§ BRE} erBlésfAnecting
pipes (GH, G) . As aresult, the structure of the whol e apparatus becones
si npl er and t heFignutal® urs reg redsti gesramédpd pdng Mbi @gwan o fSIEMBO DIMANEC LI on
points are reduced in nunber with a reduction in the nunber of pipes, the

appar at usteafghbehi askakkedchyre wF eMBODIMENITI Bghi8 bpenaktipnieBlBCODI MENT 2
A description will be given to EMBODI MENT 2 of the present invention with

reference to Figupgrd 1454 Q%f@i%%@%%teﬁﬁﬁghﬁeﬁle%?f&n d heMRI IR0 Ng

apparatus according to the present T nvention i$ applied to a refrigerant
cireuit Ofco%%f‘éfﬂ t%%”g\:%h%%&e St rptw!eaf'%k¥sEO\r | YENE %@S%ﬁtﬁ?%n%%%ve-
Since the structure o e primary refrigerant citcuit of "the
present enbodineng,i .the sane as in EMBODI MENT 1 described above, the
descri pti BRSRi BPP ée§Vven to only a secondary refrigerant circuit (10). In
Figure 2, only the secondary refrigerant circuit (10) is shown. 25 As shown
in Figure 2, a Bypgass #Ppes (20 fdaandgtaPbppagsdiagram of EMBODIMENT 9

to which the structure of the second variation of EMBODIMENT 6
10 has been applied;
Figure 21 is a refrigerant piping diagram of EMBODIMENT 9
to which the structure of EMBODIMENT 7 has been applied;
Figure 22 is a refrigerant piping diagram of EMBODIMENT 9
to which the structure of EMBODIMENT 8 has been applied;
15 Figure 23 is a refrigerant piping diagram of EMBODIMENT 12;
Figure 24 is a view for illustrating the circulating
operation of a refrigerant in EMBODIMENT 12;
Figure 25 is a refrigerant piping diagram of EMBODIMENT 13;
and
20 Figure 26 1is a view for illustrating the circulating

operation of the refrigerant in EMBODIMENT 13.

BEST MODE FOR IMPLEMENTING THE INVENTION
Referring to the drawings, the embodiments of the present
25 invention will be described.
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29 29" July 2002 path which bypasses the secondary indoor heat exchanger

(14) is provided in the secondary refrigerant circuit (10) in.t ]
conditioner of the present enbodi nent. The bypass pipe (20)2§gsn®h§bé%d

connected to the liquid pipe (LL) between the 5 el ectronotive expansion

val ve (13) and the second i ndoor heat exchanger (14) and the other end
connected to the | ow pressure gas pipe (G) between the second i ndoor heat
exchanger (14) and the heat rel easing el enent (5B) of the heat exchanger
(5) for cooling. 10 The bypass pipe (20) has a dianmeter smaller than that
of the liquid pipe (LL) to allow a part of the use-side refrigerant that
has passedEMBODIYENTIhE el ectronotive valve (13) to bypass the second indoor
heat exchanger (14) and flow to the | ow pressure gas pipe (&) . 15 In the

structure, a partinof thée giseesitdecnigbaigenant at hod r Roge pacsRg Eiypauah Jshe
el ectronotive valve (13) during operation flows into the second i ndoor heat

exchanger g%%br%ﬁgﬁfmk;kggtgrggehbeiﬁ98h£98nfis%%E?iIEHWHQ‘ﬁ &e%qqg%P%Eﬁe

flows out into ow-pressure gas pipe (G remai ni ng part

use-sidﬁ 2%-&efﬁk9%ﬁ§%5iglfiég I J%gpe or in a vapor-liquid m xed phase
flows t roudhci e bypass pipe (gg) O merge, in the | ow pressure gas pipe

(&), with the use-side refrigerant that has passed through the second

i ndoor heat exchanger (14) and flow into the heat rel easing elenment (5B) of
t he heat exchanger (5) for cooling. 25 As for the other actions, they are
the same addasenlpdicase@BRefrigaranf yiagodtdescri bed above i n EMBODI MENT
1. Since a part of the use-side refrigerant is allowed to bypass the second
i ndoor heat exchamgecitdd}tistardmypresénthe refrigerant circuit according

to the present embodiment will be described first with reference
10 to Figure 1.

The refrigerant circuit according to the present embodiment
is a so-called secondary refrigerant system comprising a primary
refrigerant circuit (1) as a heat source and a secondary
refrigerant circuit (10) as a use-side refrigerant circuit. Heat

15 transfer is performed between the primary refrigerant circuit (1)
and the secondary refrigerant circuit (10) as the use-side
refrigerant circuit, thereby performing cooling and heating
operations in a plurality of rooms.

A description will be given to each of the refrigerant

20 circuits (1, 10).

The primary refrigerant circuit (1) is composed of a
compressor (2), a heat releasing element (3A) of a heat exchanger
(3) for heating, an electromotive expansion valve (4), and a heat
absorbing element (5A) of a heat exchanger (5) for cooling which

25 are connected successively by primary refrigerant piping (6) such
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enbodiment, it is possible to adjust the heating capability of 5 the first
i ndoor heat exchanger (12) to be higher than the cooling caggﬂ;h@tg 8£ t he
second i ndoor heat exchanger (14) . Hence, the present enbodi 4 g
effective in the case where a heating load is |larger than a cooling | oad
(hereinafter, the case will be referred to as a "heating rich state"). 10
VARI ATI ON of EMBODI MENT 2 A description will be given to a variation of
EMBODI MENT 2 descri bed above. |n the present variation, the upstream end of
t he bypasstﬂﬁtpﬁpﬁe%90§0P§C@oﬁh€€téﬂf¥bge¥?E¢I%%nﬁ%Fiﬁkﬁ??Ql9 béthgebfathe
first indoor heat exchanger (12) and the el ectronotive expansion val ve
(13), as shewrasinFigleeest (BA)cdecheomnt eachahger( ) fays antidiasoirng
mechani sm whi ch enabl es the adjustnent of the flowrate of the refrigerant
i s provided haatbegBipasntpipea¢20)daBe lwi tdddhei phe sepenimgtaien adriset i ng
means for adjusting the opening rate of the electronotive valve (21) is

provi ded i RehiRealsObEs Phd @1 ciferithgSAY ESERheAPPRE JddharRRUEL) i for $0BAMing
depicted. In the structure, it is possible to adjust the anobunt of use si de

r9fr'ge$an%oW&!QQc%%ﬁﬁ§iﬁ§léﬂ§?§%ﬁpggibggggéﬁ 298 5 5 nGLAk i

controlTing the openlng rate o e ectronDtlve valve

in the refrigerant at, per

(21). In other 0S to obt e a pr
[ Fow rate i n t heCBebhRcP Y Hib SR Hsat hex SRARBAP LY B ET TISRERT dmeie vt (oS
cooling load. In a specific control operatlo t he openln%'rate of the
electronntﬂ@eC9m98§€§ 0518 PUTPnElLhsRE HEABHATRSRAEY thde@dorPRETPIRE i s
smal | er than the heating |oad such that the anmount of refrigerant flow ng
t hrough t helleppass (PBho( 20bs Henti agrbasedr (Maforeathinaoel figstapaoolr ty

i s suppressed by reducing the anount of refrigerant flow ng through the

second i ndbeathexichexgeangdR)( 24) a h@at-release~side heat exchanger, an

10 electromotive valve (13), a second indoor heat exchanger (14) as

a heat-absorption-side heat exchanger, and a heat releasing

element (5B) of the heat exchanger (5) for cooling which are

connected successively by secondary refrigerant piping (15).

The secondary refrigerant piping (15) providing a

15 connection between the heat absorbing element (3B) of the heat

exchanger (3) for heating and the first indoor heat exchanger (12)

forms a high-pressure gas pipe (GH). The secondary refrigerant

~piping (15) providing a connection between the second indoor heat

exchanger (14) and the heat releasing element (5B) of the heat

20 exchanger (5) for cooling forms a low-pressure gas pipe (GL).

On the other hand, the secondary refrigerant piping (15)

providing a connection between the heat releasing element (5B)

of the heat exchanger (5) for cooling and the heat absorbing

element (3B) of the heat exchanger (3) for heating forms a liquid

25 pipe (LL) as a first liquid pipe, while the refrigerant piping
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EMBODI MENT 3 A description will be given to EMBODI MENT 3 of the present
invention with reference to Figure 4. In the present enbodinent also  the
refrigerating apparatus 15 according to the present inventi O%quél‘”&r;&olzed to
a refrigerant circuit of an air conditioner. The structure of the primary
refrigerant circuit (1) is the same as in EMBODI MENT 1 descri bed above.
Figure 4illustrates only thesecondary refrigerant circuit 20 (10). A bypass
pi pe (25) form ng a byﬁass ath whi ch bypasses the heat absorbing el enent
(3B) of thelddat PER¥EMEAGEY £3)’°F18fecl’ié8f‘i METesH obhBed $ 5% néndeegndirat
refrigerant circuit (10) in the air conditioner of the present enbodi nent.
The bypass gi@@IS) ael dhe cereact éadpert heatieptliangepi pB4) Ligrms

bet ween the punp (11) and the heat absorbing el ement 32 29" July 2002
(3B) of the heajuiskghigrge(Ll)3)ad o dwadndgl sndid heigd her end connected to

t he hi gh-pressure gas pipe (GH) between the heat absorbing el enment (3B) of

the heat exchangem Bk berubeatbnovied the rbifirSyelrBdO0E i PEAL a XS ANGRIgh
(12). 5 The bypass pipe (25) has a dianeter smaller than that of the |1quid

pi pe (Lk) t I p US€:Sj ref rigara N L QL
Phat has oo e aet 8 T G eRE Buns: (115 Tor Bypade (Recnig:  shesr b o

el ement (3 of. the heat exchanger -(3) for. heati and fl.ow into the
hi gh-press:?grhee g}éésa%i %%u%’aé)?@% F%f%ﬁéeg?PEct%ﬁr é:?’%a Yar o t%eetoﬁ]s%@%af%
refrigerant .in the liquid phase that has peen ejected fromthe punp (11
Gur | ng. oper TN 1B E At A REdodn ABSoRERhaCSFEABHEE (GB) BT AR
exchanger (3) for heating where it absorbs heat fromthe heat-source-side
refri ger antThen evhpat ate aedepied finse tue hacosiget helflighrpnéssur ethyms
pipe (GH). The remaining part of the use-side refrigerant in a |iquid phase

f1 ows t hr ougdet-heolnypassi ¢ pe fF29e tamtnehgeugha hbathegthpigs Sur ehgasei pe
(&H) , with the
10 exchanger for (5) cooling.

The foregoing primary refrigerant circuit (1), pump (11),
heat exchanger (3) for heating, and heat exchanger (5) for cooling
are contained in an outdoor unit (A) as a heat-source-side unit.
On the other hand, the first indoor heat exchanger (12) is

15 contained in a first indoor unit (B) as a use-side unit, while
the electromotive valve (13) and the second indoor heat exchanger
(14) are contained in a second indoor unit (C) as the use-side
unit. The outdoor unit (A) is disposed outdoor, while the indoor
units (B, C) are disposed in individual rooms.

20
Description of Circulating Operation of Refrigerant

Next, a description will be given to the circulating
operation of a refrigerant.

During the circulating operation, the compressor (2) of the

25 primary refrigerant circuit (1) and the pump (11) of the secondary
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use-side refrigerant that has passed through the heat absorbing el enent
(3B) of the heat exchanger (3) for heating and flow into 20 ét,hgl g@?

i ndoor heat exchanger (12). As for the other actions, they 23 et nme as
in EMBODI MENT 1 descri bed above. Thus, since a part of the use-side
refrigerant is allowed to bypass the heat absorbing elenment (3B) of the
heat exchanger 25 (3) for heating in the present enbodiment, the anmount of
heat 33 29 n July 2002 received by the use-side refri gerant fromthe
heat - sour ceeBrie¥ant | gerefititant® séresndfFident nihthnetAfourespechbee
given by the use-side refrigerant to the heat-source-side refrigerant. In
short, theslezesermoehvediateras (ddutds athshanpehr igdraratcizqudbtenddd I0bm
the first indoor heat exchanger (12). Hence, the structure of the present
enbodi mentadpueféectd vepédi £ hed casen inhgreatd®. cooling load is larger than
the heating |l oad (hereinafter, the case wll be referred to as a "cooling

rich state”). 10r,YARIHATI 1%@VBQIalfIYEI§Ex%n/& desecuRti o1y, | | the ghygp-to a

vari ation of EMBODI MENT 3 descri bed above. In the present variation, an

| ect t I 2 f t th
low rote SfortE YEad e BRI A AN ML, TRe n”tb%%“nﬁiéigé‘?s?peﬁ?éﬁs Lg the
h Fi I ddi t t f t
he. openi rPTBReS57" { KD arhCt ot T8 WG (35 U6 5780, BebriAcrAge o1 s
controller of the present apparat us, thaough it is not depjcted, 20 In the

struct ur e, the heatygsehangery (A4j 1% herd 8@ bALP %fc%?@'ﬁe&’e p&f tRgbraked
whi ch bypasses the heat absorbing el enment (3B) of the heat exchanger (3)

for heatinigy byheohrelbeni agretie spefilagreale ofhe heordersednbeatvesvarve-
(26). In other words, it becones possible to obtain the refrigerant at a
proper fl osd@& rafeigerahe heatredbsexbiing peleaymente (i3B)tld ¢hecheatotive
exchanger (3)

10 expansion valve (4) and exchanges heat with the use-side
refrigerant in the heat exchanger (5) for cooling to evaporate.
Thereafter, the heat-source-side refrigerant is recovered by the
compressor (2). The foregoing circulating operation of the
heat~source-side refrigerant is performed continuously in the

15 primary refrigerant circuit (1).

In the secondary refrigerant circuit (10), on the other hand,
the use-side refrigerant in a liquid phase which has been ejected
from the pump (11) exchanges heat with the heat-source-side
refrigerant in the heat exchanger (3) for heating to evaporate,

20 as indicated by the solid arrows in Figure 1. The evaporated
use-side refrigerant in a gas phase flows into the first indoor
unit (B) through the high-pressure gas pipe (GH). In the first
indoor heat exchanger (12), the use-side refrigerant exchanges
heat with an indoor air to heat and condense the indoor air.

25 Then, the use-side refrigerant in a liquid phase flows into
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34 29" July 2002 for heating in accordance with the heating load. In a
specific control operation, the opening rate of the electromtive l.ve
(26) is increased accordingly as the heating load is snallégytwﬁﬁ%ﬁﬁg
cooling load such that the amount of refrigerant flow ng 5 through the
bypass pipe (25) is increased. That is, the heating capability is
suppressed by reducing the anount of refrigerant flow ng through the heat

absorbing el enment (3B) of the hegt exchanger (3) for heating. 10 Grcuit
STt ur e AT HasamdTbte Cor FRADBE  BRePAL ERICT RERRSF (o 8
descri bed above has adopted a circuit structure which allows the

circul ati o 9f, tHee ugeespdder epfirdaecaantevBni Y bme pRSeRE ithdeswWhunihis (B,
C is at a halt. 15 EMBODI MENT 4 In the present enbodi nent, two

el ect r onotd heestuaimaesi el 8a L vé3t)3)apgcprovyeddkd tnwiihb dn goddopiguer Cblgool
between the first indoor heat exchanger (12) and the second indoor heat
exchanger {nldt)avasorsdowthia fidpsre Hir 20 A liquid return pipe (30) as a

| i qui d passage pipe is connected between the liquid pipe (LL) between the

el ectrgmotive vahas{A3a, 180 asd-theel ixasid piked L) vRst igamgfsdde
punmp (11) (suction side) . The liquid return pipe (30) is provided with an

i ust 1 ng e THESER) S0 DB G R PP L O P L SR P haBRe VR o'

adj usti ng Fe openi n al ve
(31) is provid in the controller of .the present ratus hough it. is
ot depi CUBUHH [ahe, RE=Et FOCRGPeS L ERe RFELOPASE U I D61 947PORUTF el of
the liquid pipe (I,L) is opened and the opening rate of the 5 downstream
el ect r onotike Gpahiadq t3pheicondsired and rrRecKeaefnyy the pump (11) . The

foregoing circulating operation of the use-side refrigerant is

10 performed continuously in the secondary refrigerant circuit (10).

Since the refrigerant performs such circulating operation,

the indoor air is heated in the first indoor unit (B), while the

indoor air is cooled in the second indoor unit (€C). In the case

of applying the apparatus of the present invention to a freezer

15 warehouse or the like, the first indoor unit (B) may be installed

in an office to be used as a heater in winter, while the second

indoor unit (C) may be used to contribute to the cooling operation
performed in the freezer warehouse.

It is also possible to dispose the indoor units (B, €C) in

20 different rooms such that one of the rooms is heated and the other

rooms is cooled.

Effect of the Present Embodiment
As described above, according to the present embodiment,
25 it is sufficient to provide only the high-pressure gas pipe (GH)
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rich state. On the other hand, the electronotive valve (31) of the liquid
return pipe (30) is adjusted to a specified opening rate. ﬂthi%Bbg, a
part of the use-side refrigerant in a liquid 10 phase that “has pasSse
through the first indoor heat exchanger (12) and the upstream el ectronotive
valve (13a) flows into the second i ndoor heat exchanger (14) to contribute
to the cooling of. the indoor air, flows out into the | ow pressure gas pipe

(S s sandensedoiinotoesheat ghel a5l ngek) elPnind SRk alod ity Bagk exahanger

15 (5) for cooling, ahd return e suction sid

while the remainin rt _of .the use-sjde.refrigerant flo t hroygh t

aut ' r oeaRHeErpad B85 aRbebaF REE U e ehel B RChr uRtfe i dFy)

wi t hout undergoi ng a phase change, In short, the use-side refrigerant

f1owi ng t ﬁﬁothqretf%brq PSP AP-&th A1IPPHEA[SBY S 28 AR FLITERe & hind OP6%@ tilRdoor
heat exchanger (14). As for the other actions, they are the sane as in
EVBODI MENTnisefess o dad wisohiel v Pus00mE @ddEagl 109 tdie firtdsum t neih ditinent |

t he adj ustnent of the opening rates of the electronotive valves (13a, 13b)
and 255 ( 3tpoak| oywsusaimparcinlof tiwbecuseest ilegreipe gaiGit GLY . bybass relalsecond
36 29" July 2002 indoor heat exchanger (14) and the heat releasing

el enent (8B ek ribeuleato exahangesld Siphofa€@d! b8gomds 8impsukt anlt thecomes
possi ble to adjust the heating capability of the first indoor heat

exchanger nohakakeubenli dhest L han 10eu&a9! | NGcGRRARIL, 1 tYi Qfe %%n%e%t%%‘i{d

i ndoor heat exchanger "(14). Therefore, the structure of the presen

enbodi nent__i. f ti nLtk t he i l.ad ,i s | arger than

t he cooliﬁﬁlﬁggd%géi%¥§3fgg Fg ﬁﬁ@g%ﬁggiges%r%%éﬁ?%&gknéﬁlwqﬁwﬁﬂﬂ N?fz. In
a.specific,control operation, the opening rate of the, 10 el ectronptive

Val Ve (31PIPESH nENEaiP AER DI APy PBs tHE LT iy | SHEPLST s aten-LiRgh ¢ he
heatiqg | oad, whereby the amount of refrigerant flow ng through the liquid

ret urhO pi peegagyons

EMBODIMENT 2
A description will be given to EMBODIMENT 2 of the present
invention with reference to Figure 2.

15 In the present embodiment also, the refrigerating apparatus
according to the present invention is applied to a refrigerant
circuit of anair conditioner, similarly to EMBODIMENT 1 described
above.

Since the structure of the primary refrigerant circuit (1)

20 of the present embodiment is the same as in EMBODIMENT 1 described
above, the description will be given to only a secondary
refrigerant circuit (10).

In Figure 2, only the secondary refrigerant circuit (10)
is shown.

25 As shown in Figure 2, a bypass pipe (20) forming a bypass
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increased. Briefly, the cooling capability is suppressed by reducing the
anmount of refrigerant flow ng through the second 15 i ndoor ,fQgat, e nger
(14) and the heat releasing elenent (5B) of the heat exchaﬁgeguh% or
cooling. If the cooling load is equal to the heating |oad, the

el ectronotive valve (31) of the liquid return pipe (30) is closed. As a
result, the same circulating operation of the refrigerant 20 as in the case

descri bed ove,in EMBODIMENT 1 is perforned. If there is no cogljng |oad,
he’ donnErrbat sFBTYEREr P WAl TRy FEdoptsBtEarErorirss N s
case, the use-side refrigerant circul ates only between the heat absorbing

el enent PIBYigEc e KbSt Seconsdiger eI ivsrapsaciingudid @ Ay $hej gddor 25
heat exchanger (12) and is prevented fromflowing into the second 37 29t "
July 200zoinddadonkeat f edvhangsentlgpbodhnents, Tthee byipassl ai bag(2@ehatsi on of
the refrigerant is such that only the heating capability is obtainable from

t he firsbnendeatl heahnexehangeo (GR¢. Tbquiwpl gy SEA) ameapeical | Rghe
action, the anmount of heat 5 for evaporating the condensed heat-source-side

refrigerantcksomdtiivlbl eix@RihdiRn R IR ARy Lelr keer akleosld GWdooklheat
Therefore, an air heat exchanger or the like for conpensating for the

i nsuf f | cﬁ%ag,gggn?(%af) ant thg Bﬁﬁgfdencloc JENG 3 Hd 1%9«%&%%‘%1%%

EVMBCODI ME cribed above I'n Ich only the heating capabi Fi't
obt ai nable fromth i.rst indogr heat exchanger, (12) nly the, cqoling
capabi 11 67 B2BBt LERb ety & e, elosth TPRBEE nhatlendiaaner Baprt (e
present enbodi nent. 15 A description will be given herein only to portions

di f f er entther SRREVBEDERENT U ed€Rath PBIb Sfe thEs herdweschapiogar 57, fiore

secondary refrigerant circuit (10) of the present enbodi nent is provided

with a |icgeildngupply pipe (35) as the liquid passage pipe in place of the

liquid return pipe 20 (30) of EMBODI MENT 4 descri bed above. The liquid

supply pi pe (3%he bypass pipe (20) has a diameter smaller than that of
the liquid pipe (LL) to allow a part of the use-side refrigerant
that has passed through the electromotive valve (13) to bypass
the second indoor heat exchanger (14) and flow to the low-pressure
gas pipe (GL).

15 In the structure, a part of the use-side refrigerant that
has passed through the electromotive valve (13) during operation
flows into the second indoor heat exchanger (14) to contribute
to the cooling of the indoor air and then flows out into the
low-pressure gas pipe (GL). The remaining part of the use-side

20 refrigerant in a liquid phase or in a vapor-liquid mixed phase
flows through the bypass pipe (20) to merge, in the low-pressure
gas pipe (GL), with the use-side refrigerant that has passed
through the second indoor heat exchanger (14) and flow into the
heat releasing element (5B) of the heat exchanger (5) for cooling.

25 As for the other actions, they are the same as in the case
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has one end connected to the liquid pipe (LL) between the el ectronotive
val ves (13a, 13b) and the other end connected to the quuid2@£ggl(igd2
downstream of the punmp (11) (ejection side) . An electronotive valve (36)
is also provided in the liquid supply 25 pipe (35). 38 29'n July 2002 In
addi tion, opening rate adjusting nmeans for adjusting the opening rate of
the el ectronotive valve (36) is also provided in the controller of the

present apparatus, though,it | picted. 5 In the structure, the
domnstreaﬁgéFé&g?gnﬁpp g &8|§EEP§§§Fg§f&rhe liquid pipe (LL) is opened and
t he opening rate of the upstreamelectronptive valve (13a) is_reduced in

the cooling richiBfSt & PeFtt F diliferu3emitde heebr keeFambt + §eatdpyed( 86) of
the liquid supply pipe (35) is adjusted to a specified opening rate. 10 As
a result, byppast tdfe tdrcae- thdecr ehepyercxnhanhar hddl)ej sct def porsehé punp
(11) flows into the heat absorbing el enent (3B) of the heat exchanger (3)
for heati egbobiémenitt, absbdsbsohediblé riom ddipudtedthes tiatdryj dapaefiniiger amt to
evaporate, and then flows into the high-pressure gas pipe (GH. Thereafter,

the 15 usensi fersefiniddeiantat luhanyeauezf e benstgiddeaanhaat cexghagoer
(12) to contribute to the heating of the indoor air. After the remaining

part of 1 Beue1skqeot alifd gecant [havs: HuAIahhfqkLapig) Su uagf%eﬂ,i PRl 3°)

, It merges wt e use-side refrigerant passed thro the first
i ndoor heat 20_exchanger 2. flows int,g the secpnd indoor, .hea
exchanger BEEREnEneRRoREDRat s ekt LB 0B Seub8 ouf (B R dordr ¢ ne
ot her acti,onsl,a t he re the sanme as.in the case descri bed above in

EMBODI MEN¥51 1 2FREL, i FRP P T hkP3 e SRS b renthe t fasadradinBRt 25

of the opening rates of the electromotive valves (13a, 13b) and 39
referred to as a “heating rich state”).

10

VARIATION of EMBODIMENT 2

A description will be given to a variation of EMBODIMENT
2 described above.

In the present variation, the upstream end of the bypass

15 pipe (20) is connected to the liquid pipe (LL) between the first
indoor heat exchanger (12) and the electromotive expansion valve
(13), as shown in Figure 3. An electromotive valve (21) as an
adjusting mechanism which enables the adjustment of the flow rate
of the refrigerant is provided in the bypass pipe (20).

20 In addition, opening rate adjusting means for adjusting the
opening rate of the electromotive valve (21) is provided in the
controller of the present apparatus, though it is not depicted.

In the structure, it is possible to adjust the amount of
use-side refrigerant which bypasses the second indoor heat

25 exchanger (14) by controlling the opening rate of the
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29tn July 2002 (36) allows a part of the use-side refrigerant to bypass the
heat absorbing el enent (3B) of the heat exchanger (3) for hﬁgﬁbquyyithe
first indoor heat exchanger (12). As a result, it becones p055|%le to

adj ust the cooling capability of the second i ndoor 5 heat exchanger (14) to
be hi gher than the heating capability of the first indoor heat exchanger
(12). Therefore, the structure of the present enbodinent is effective in

t he case r | i 0 iys | ' atLn ;

simlarl y‘é‘tigc?ﬁgﬂgggggdgggﬁebﬁ1{350\/21&?(;6%% eSS E"%gggési tee
control operatio the apening rate of the_electronotive valve (36),isS

| nor eased CRECAPAT MG I HE G Heati R 1ORET Lo Tor 1t AR SHRONDIPFRH oad,
whereby the anount of refrigerant flowi ng through the Iiquid supply pipe
(35) is i Repbassghapppsr (4)t ke ﬂ%ﬁPFﬁ@n€§pﬁmei¥@ei%o%hb®$e§§%§-bﬁnlé
reduci ng the anount of refrigerant flow ng through the heat absorbing

el ement (8Bpcoficheoniezrl epehatgon, (e bpeniagtiake afdtheeliictyomotdyer
heat exchanger (12). If the cooling load is equal to the heating |oad, the
el ect ronovaveeve@ Ve i63h)coda ddr alcioguidd ngiyd & thiepeod Bhyg il®ad Dsethald@rAs a
result, the sane circulating operation of the refrigerant as in the case

descri bed tab@vené mVBAY MEM sudis therf ndRthourft bhef@fﬁﬁfé'ﬁam&tlio%nboad,
t he upstream el ectronotive valve (13a) is closed conpletely. In this case,

the use- Siigelah LA & FAtkalap) oDl paiiee  hanieal o1 Ragiad sgbement

25 (5B) o eat exchan r cooling and the secoh ndoor

29" July 2002 .heat exchanger (14).and is prevented fram fl ow into the
First i nasaPoReds i ERangerpessd afared e thd o A ar SHerdeBA™sr 't he
refrigerant is such that only the coqling capability is obtainable fromthe
second i ndd6WiRgat hEREFANGEE CEHPRI5 1RGPk heRENEXSRERIZH dpdrating acti on,

t he evaporated
10

EMBODIMENT 3
A description will be given to EMBODIMENT 3 of the present
invention with reference to Figure 4.
In the present embodiment also, the refrigerating apparatus
15 according to the present invention is applied to a refrigerant
circuit of an air conditioner. The structure of the primary
refrigerant circuit (1) is the same as in EMBODIMENT 1 described
above.
Figure 4 illustrates only the secondary refrigerant circuit
20 (10) . A bypass pipe (25) forming a bypass path which bypasses
the heat absorbing element (3B) of the heat exchanger (3) for
heating is provided in the secondary refrigerant circuit (10) in
the air conditioner of the present embodiment.
The bypass pipe (25) has one end connected to the liquid
25 pipe (LL) between the pump (11) and the heat absorbing element
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heat - source-side refrigerant | eaves residual heat in the primry
refrigerant circuit (1) . Therefore, an air heat exchanger,g¢ jtReddke for
rel easi ng the residual heat becomes necessary. 10 EMBODI MENT C The present
enbodi ment has the conponents of each of EMBODI MENTS 4 and 5 in

conmbi nation. As shown in Figure 8, the secondary refrigerant circuit (10)
of the present enbodi nent has two el ectronotive valves (13a, 13b) 15 in the

liquid pi (L etween the first ang, secaond inpdoor exchangers (12)
and-( 14] OB SRRl o Eohg Ao taLnpee ( Beali8gLaRa boel GH R,

liquid pipe (LL) between the heat absorbing el enent (3B) of the heat
exchangeCIRHEA Aeattingy Nt e siddie e adingg GHRmbStYEsD) e dreathe
heat exchanger (5) for cooling. The operating frequencies of the punps
(1la, 1llpsardivar edbhenanfdBheoabgnbeat exdhangerardB)efestleeilt ey efcom per
unit time is variable. In addition, capability adjusting nmeans for

adj ust i ngHehef iretpdacidoor themtsfeatrctaiddnt i @2)af t he punps (1lla, 11b) is
provided 25 in the controller of the present apparatus, though it is not 41

29" duly 2002 depbgieds Mapeoyes) aalslguaﬂar@@eéﬁgﬁnﬁm(é@n asha Idrui d
passage pipe is connected between the liquid pipe (LL) | ocated between the

el ect r oyt gltaettﬁgt)élﬁé?’a, 13 2308wt BG40t REREd L o Jcaled: higt veen

the punps (11a I'n t e structure the upstream el ectronoti

(13a) is.Q ed LAan h rate of wnshream val,v

reduced i ﬁp‘?ﬁ d? llrll?:]g? %(%% e&e %? ggomﬁtandpupﬁehle) %8%é)pansgs
frequency of the downstrea 11 s adj usted to 10 be higher than the
oper at i né'-hfer fﬁﬁq‘%éﬁmaﬁ?po(fll EnSxeasy, Bpdar of

t he use-side refrl gerant Whl ch has been eject ed fromthe upstream and

downst r edyaarumss 3 £ lavd ) el Ipas e asmugify 9 ash® imeat (Gsor bi ng
el enrent (3B) of the heat
10 In the structure, a part of the use-side refrigerant in the

liquid phase that has been ejected from the pump (11) during
operation flows into the heat absorbing element (3B) of the heat
exchanger (3) for heating where it absorbs heat from the
heat-source-side refrigerant to evaporate and then flows out into
15 the high-pressure gas pipe (GH). The remaining part of the
use-side refrigerant in a liquid phase flows through the bypass
pipe (25) to merge, in the high-pressure gas pipe (GR), with the
use-side refrigerant that has passed through the heat absorbing
element (3B) of the heat exchanger (3) for heating and flow into
20 the first indoor heat exchanger (12).
As for the other actions, they are the same as in EMBODIMENT
1 described above.
Thus, since a part of the use-side refrigerant is allowed
to bypass the heat absorbing element (3B) of the heat exchanger
25 (3) for heating in the present embodiment, the amount of heat
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exchanger (3) for heating, the first indoor heat exchanger (12) , 15 and
the upstream el ectronotive valve (13a) flows into the seco%thiﬂw)gboaeat
exchanger (14) to contribute to the cooling of the indoor air, OWs out
into the | owpressure gas pipe (&), and returns to the suction side of the
upstream punp (1lla) via the heat releasing elenment (5B) of the heat
exchanger (5) for cooling, 20 as indicated by the solid arrows in Figure 8.

The remainin art of the use-side refrigerant flaq hrqugh the 1i,quid
passage. HESEIHE bantnPoRaF S as TRESLOEFTBh br o e (HA kAR Py
(11b) wi thout undergoi ng a phase change. In short, the use-side refrigerant
f1ow ng tRGUGEHRE 287 PRUPETL pHRIBYRT il t4®) aBPpassed Rart sekwn Byndoor
heat exchanger 42 29" " July 2002 (14) . As for the other actions, they
are the ddree uss-isidehaafasi@ed@ddr itved heb dved ti15 ENVBEDINENT refdifgedaerte i s no
cooling |l oad, the downstream el ectronotive 5 valve (13b) is closed

conpl et elhyn stvite, thiee upseseam pupditkmt iedaddedthe nahbihatcase hddie
use-side refrigerant circul ates only between the heat absorbing el enent

(3B) of thadwpald exchanger r{33tfDidbeatidd ardnbigeli ($2) 1L Ndpicdeathe

exchanger (12) and is prevented fromflowng into the second i ndoor heat

eXChangerst(rgﬂ@turelgflﬂTlet Bfe%gﬁl‘,ié& diﬁérﬁ}?g%fﬁﬁb&ti% QBw{iggggw}{et}ee

downst ream el ectronoti ve val ve ( e liquid pipe I'S opened and

t he openi rate .of the upstream el ectropptive valv 13a), is redyced. The
oper at i ndﬂ%’ré: t?ér‘]lﬂg &Pafihgsu%gf%ﬁmggﬁ g‘?illé%atf%n%gﬁéﬁ(%e@e[roelﬁ? i%ter
than the operating frequency of the 15 downstream punp (1lb). As a result,
a part oftfith&anse Wilde BemsiFHtaft & &3 & G Ae Wt riddh$unp (11a)
passes through the downstream punp (11b) , flows into the heat absorbing
el ement (3B) of the heat exchanger (3) for heating where it absorbs heat
fromthe heat-source-side 20 refrigerant to evaporate, and then flows out
i ntol0he VARIATION OF EMBODIMENT 3

A description will be given to a variation of EMBODIMENT
3 described above.

In the present variation, an electromotive valve (26) as
an adjusting mechanism capable of adjusting the flow rate of the

15 refrigerant is provided in the bypass pipe (25), as shown in Figure
5.

In addition, opening rate adjusting means for adjusting the
opening rate of the electromotive valve (26) is provided in the
controller of the present apparatus, though it is not depicted.

20 In the structure, it is possible to adjust the amount of
use-side refrigerant which bypasses the heat absorbing element
(3B) of the heat exchanger (3) for heating by controlling the
opening rate of the electromotive valve (26). In other words,
it becomes possible to obtain the refrigerant at a proper flow
25 rate in the heat absorbing element (3B) of the heat exchanger (3)
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pressure gas pipe (GH) , as indicated by the broken arrows in Figure 8.
Thereafter, the use-side refrigerant flows through the firs£9$gg@q¥%ﬂgat
exchanger (12) to contribute to the heating of the indoor arr. e
remai ning part of the refrigerant flows through the 43 29" July 2002
| i qui d passage pipe (40), nerges with the use-side refrigerant that has
passed through the first indoor heat exchanger (12) , and flows into the

second indoor, heat exchanger (14) through the_downstream el ectronotiyve
valve (13652 bERELpg IR M ndan e iiite Y BGaER 8T heSED e FREERE Ease
descri bed above_in EMBODI MENT 1. If there is no heating |oad, the upstream
el ect r onDEPRELQAI QBSTABAYN; sthe RreNEodprate st i ﬁH@C&6WW§¢ﬂé§nWEEﬁﬁ
(11b) is halted. In this case, the use-side refrigerant circulates only 10
bet ween t l{@6heht imeireasiedgaetendingl$B)s thetheatheay leechaagara(lsr then
cooling and the second i ndoor heat exchanger (14) and therefore is

pr event edtheomobllawgnd dadt Gudie fhdtstthadaasuheabrexeliangerabht2flowiug, the
present enbodi nent enables the circulating 15 operation of the use-side

refriger aph rbagAOPRE Wy h s £papeof26he; haatd g ddLh @hat».ei@,nekﬁmeae%gng
rich state. To i npl enent such an operating action, the heat-source-side

fri . . e ol ent e
bri mar'y  SPPPRSALY Er SaPbEr iy S PR e R, o TR rRR% g ahee

limnati h wbacks_i ded, In th t di it i I
0531 bl ¢ FAOBTGR G TR St oRBET vEPTarENDn ARG Tt I paabhe pPBEt 40)
such that the anmount of refrigerant flow ng through the |iquid passage pipe
(40) is agFebeapes. (33 FPrSheRARPATI ON OF EMBODI MENT 6 44

10 Circuit Structure Capable of Halting One of Indoor Units
Each of EMBODIMENTS 4 to 8 described above has adopted a
circuit structure which allows the circulation of the use-side

refrigerant even if one of the indoor units (B, C) is at a halt.

15 EMBODIMENT 4
In the present embodiment, two electromotive valves (13a,
13b) are provided in the liquid pipe (LL) between the first indoor
heat exchanger (12) and the second indoor heat exchanger (14),
as shown in Figure 6.

20 A liquid return pipe (30) as a liquid passage pipe is
connected between the liquid pipe (LL) between the electromotive
valves (1l3a, 13b) and the liquid pipe (LL) upstream of the pump
(11) (suction side). The liquid return pipe (30) is provided with
an electromotive valve (31).

25 In addition, opening rate adjusting means for adjusting the
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29" July 2002 A description will be given to a first variation of

EMBODI MENT 6 descri bed above. As shown in Figure 9, the prqﬁfmﬁmv b@tion
uses only one punp (11). The |iquid passage pipe (40) has one ehd {%o be
connected 5 to the punp) divided into two branch pipes which are a first
branch pi pe (40a) connected to the suction side of the punp (11) and a
second branch pi pe (40b) connected to the ejection side of the punp (11).

The branchoBhpes (408.c A0, Ae i aNAed AL LeRgeptl ¥ G, &l Al LOTORRLI ©

val ves (49 as fir secon l'ow rate val ves.

Open/cl ose control means for controlling the opening/closin cti,ons of the
el ect rom@ﬂBFFeﬁgﬁFv‘é tha Prepant é’rpé)aﬁ%&\}’isdeHRPHgBhJet c’(ﬁn“ro%l aéPlSFefihe

present apparatus, though it is not depicted. 15 In the structure, the
upst ream el ect r ApERgesValGeUTa3ahofe ket 1ol iV ivise EL (L 3]  ypenieeaand
the opening rate of the downstream el ectronotive valve (13b) is reduced in
t he heatinf thehlsgatid. pOpet HEL)t her opaneéd thd Ethectpemagretretevalfveéhgdla)
of the first branch pipe (40a) is opened and the el ectronagnetic 20 val ve

(41b) »f Hbenseeennd blasehopbpevedOh)ves (TBbpets rHusced liong hiehaesanbg
circulating operation of the refrigerant as in the heating rich state in

EMBODI MENF ; 6ndgsst b bedhahawe ocd e h@%}‘, Ot ABUe { S@€r dhiSr S0 ixﬁaﬁfe]{ %ﬁ)s Rewn in

Figure 9) . As the cooling load is smaller, the opening rate of t

ot ri ger anr Refd bg e Y5 B30 T A GRS, A Gplsd Ay SpeRing! 411 €

i ncr eased. %n the cooling rich state, on the other hand, the downstream
el ect ronmof#V&-val ve (13b) of the liquid pipe (I~L) is opened and the
opening rate of the upstreamelectronptive valve (13a) is 5 reduced. On the
ot her hand, theR&l@dEssHdgnatPeryafyEheqsg-kde refrigerant in a liquid

10 phase that has passed through the first indoor heat exchanger (12)
and the upstream electromotive valve (13a) flows into the second
indoor heat exchanger (14) to contribute to the cooling of the
indoor air, flows out into the low-pressure gas pipe (GL), is
condensed in the heat releasing element (5B) of the heat exchanger

15 (5) for cooling, and returns to the suction side of the pump (11),
while the remaining part of the use-side refrigerant flows through
the liquid return pipe (30) and returns to the suction side of
the pump (11) without undergoing a phase change. In short, the
use-side refrigerant flowing through the liquid return pipe (30)

20 bypasses the second indoor heat exchanger (14).

As for the other actions, they are the same as in EMBODIMENT
1 described above.

Thus, according to the present embodiment, the adjustment
of the opening rates of the electromotive valves (13a, 13b) and

25 (31) allows a part of the use-side refrigerant to bypass the second
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the first branch pipe (40a) is closed and the el ectromagnetic val ve (41b)

of the second branch pipe (40b) is opened. This allows the i ating
operation of the refrigerant as in the cooling rich state i%gﬁﬁﬂﬁt%Qﬂgﬂ'G

descri bed above to be performed 10 (see the broken arrows shown in Figure
9) . As the heating load is smaller, the opening rate of the upstream
el ectronotive valve (13a) is reduced and the anount of |iquid refrigerant

in the liqui,d passage_pipe.(40) ,is,increased. Thus,, the present | ment
enabl es t Bdgpgcﬁﬁggiﬁgcﬁgné8§ré§?5na%? fﬁﬁfhﬁﬁ£&ﬁé(§%%ﬁ#§ Siﬁgﬁp%gggggnsive
to each of the heating rich state and the cooling rich state by using only
one punp Pfifhe EfgWIAQ‘? OF IVBEOCNERT -6 B9 A Lfsithh piitoRe®PMEsbe
given to a second variation of EMBODI MENT 6 descri bed above . As shown in
Fi gure 10poskébgecsesdivat bi¢ beadlisg earabbhl iy ofetpridp ret1)ndddme heetond
branch pipe (40b) of the |liquid passage pipe (40) is connected to the

ej ecti on sixdbaohetrhdlRimpo(bé) hjighbrl| ehametHe rdo 2mdrcapalp ifiifregy E40ahei S
connected to the upstream side of the heat 46 292n July 2002 rel easing

el enent (8Bro@l tiheickeatheexchanrgehge?) (1dy .cooling. The branch pipes (40a,
40b) are provided with respective electronotive valves (42a, 42b) as fl ow

rate control vahygserGRen dlRsesCPRLESte %@n,schfeorpp&ggr{@'Jew&dg)ﬂs%f?eis

openi ng/ cl osi ng actions of the electronagnetic valves (42a, 42

provi ded inthe.contro r .of _the presen ratu though it ,is n
depi ct ed. e1Q' éecgtl&%c dr léhgl ?%?I\% eelpeciecr%gu?ﬁ??gégo%(éggt}Soﬁtag?g%ﬁwé:h&?e%%‘?de
refrigerant responsive to the heating rich state and the 10 coolin%E&Ech

state to B8OPeRFotMRY Ky-THdjaidei hg Gt CapemsRf vt abpvenk FHPEEL

siyjmlarly to the first variation described above. As the cooling load is
smal | er, 2he &peni Pacitfd bfcarHer @l cenebivtdve Weg ver¢dihy dvatehefssbend
branch pipe (40b) is
10 electromotive valve (31) is increased accordingly as the cooling
load is smaller than the heating load, whereby the amount of
refrigerant flowing through the liquid return pipe (30) is
increased. Briefly, the cooling capability is suppressed by
reducing the amount of refrigerant flowing through the second
15 indoor heat exchanger (14) and the heat releasing element (5B)
of the heat exchanger (5) for cooling.

If the cooling load is equal to the heating load, the
electromotive valve (31) of the liquid return pipe (30) is closed.
As a result, the same circulating operation of the refrigerant

20 as in the case described above in EMBODIMENT 1 is performed.

If there is no cooling load, the downstream electromotive
valve (13b) is closed completely. In this case, the use-side
refrigerant circulates only between the heat absorbing element
(3B) of the heat exchanger (3) for heating and the first indoor

25 heat exchanger (12) and is prevented from flowing into the second
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reduced and the anmount of liquid refrigerant in the first branch 15 pipe
(40a) is increased. On the other hand, the opening rate of the

el ectronotive valve (42a) of the first branch pipe (40a) is L aied24d t he
anount of liquid refrigerant in the second branch pipe (40b) is increased
as the heating load is smaller. In Figure 10 also, the circul ating
operation of the refrigerant 20 in the heating rich state is indicated by

th lid, t he ci | atj ti f th fri t inth
ool i ng 1 ACHOREaPESr TR RAThaCEY T naTBFokEn HHY Gt CUTRS e RPgRS1on

according to the present enbodi ment ensures |iquefaction of the use-side
refrigera®f tBEUrRTAGIESPRelpuRPChEtlat)omly DGt ik PFeab ididyadger
(5) for cooling in the operating 47 29" July 2002 action in the heating
ri ch stat ebtagnablesdlron tther € igat Badoore imeénesdhehgeradd2)here t he
refrigerant in a gas phase returns to the punp (11) and hinders the driving
of the punp (li)o DmENVBRPhYENICH #h dgsafatitnigaceibh, behgi aedun® FEVBSRIVENT
7. The present enbodiment has a plurality of outdoor units (Al, A2). As

shown §n Fisgu %?ba%)la1ratth?12¥2)rt@1§ze Rlonabedid R thasubeen saeli ewed ik aaRnNect i ng
two outdoor units (Al ) in parallel in 10 the circuit structure of

EVBODI an@ﬁgﬂe@l@mwee?rmsswec@%%a%ﬁgeé%ug@%ﬂi ghupressure gas

pi pe (GH) an | oW pressure gas- pi pe ivided T'nto branch pi' pes
whi ch are connected to the respective heat K absorbing elements (3B t he
heat exchdhge %r(gfa o ® ggpﬁﬁﬁ and ?%etﬁék?e 6@%t?éﬁp?ﬂ§ﬂtﬁ%9rg?%agLﬁg

el emrents (5B) of the heat exchan%Frs (5) for cooling in the outdoor units

(AL, A2). iTwafddicdest amonat &f NES: Hev@eeR®%ame structures as those used
i n EMBODI MENT 6 descri bed above. The operating actions of the present

enbodi nent are also the sane as those of EMBODI MENT 20 6 so that the
heating and cooling capabilities are adjusted by adjusting the opening

rat esiof tEIMBODIMIEWTIW®al val ves (13a, 13b)

In contrast to EMBODIMENT 4 described above in which only
the heating capability is obtainable from the first indoor heat
exchanger (12), only the cooling capability is obtainable from
the second indoor heat exchanger (14) in the present embodiment.

15 Adescriptionwill be given herein only to portions different from
EMBODIMENT 4 described above.

As shown in Figure 7, the secondary refrigerant circuit (10)
of the present embodiment is provided with a liquid supply pipe
(35) as the liquid passage pipe in place of the liquid return pipe

20 (30) of EMBODIMENT 4 described above. The liquid supply pipe (35)
has one end connected to the liquid pipe (LL) between the
electromotive valves (13a, 13b) and the other end connected to
the liquid pipe (LL) downstream of the pump (11) (ejection side).
An electromotive valve (36) is also provided in the liquid supply

25 pipe (35).
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and the operating frequencies of the punps (1l1la, 11b). In the structure,
the adj ustable range of the heating and cooling capabilitif§ﬁ N 2862
expanded by adjusting the respective 25 capabilities of the I ndoor units
(A, A2). 48 29" July 2002 EMVMBODI MENT 8 Next, EMBODI MENT 8 will be
described. The present enbodi ment also has a plurality of outdoor units
(A, A2). 5 As shown in Figure 12, of the two outdoor units (Al, A2) of the

present enbodi MNhadt e ohl, rsteiideat cldiudng hasnkheo Sag ustiugt the as
used in each of the foregoing enbodi nents . On the other hand, thé second

out door %én%r@%_)ramrfi 8RS & UM HA)ve v%lfv%u'iBﬁgyi§\ﬂil%§2§>¥@byge&5' as

fl ow path sw i ng neans, and 10 an alr heat exchanger to constitute

a closed gircuit,in-caonjunction with the indogr, heat exchangers.(12, 14) .
riefly. i §20csPad®dt ThethR, Mol BRgEr t0E) TROug  HbaenciP by anch
pi pes (52a, 52b) such that the first branch pipe (52a) is connected to the
hi gh- pr es$eREC2R- pi pe (GH) and the second branch pipe (52b) 15 is
connected to the | ow pressure gas pipe (&). A check valve (CV) for

perm Bting onl yIm thieost sRcthee udhssdgunpblepya lant Winacied ved vehel 3b)

hi gh-pressure gas pipe (GH) is provided in the first branch pipe (52a) . A
check valo® (H)1iquigpepipét (LK) oid yoperiddvarnd the asenglerated ro feriant
directed to the air heat 20 exchanger (52b) is provided in the second

branch pipes{ a2 e 1 HE@nict idleSPa PTOVIIRY 2sGHMRE] R tHdeob23hgf Pfch
provi di ng a connection between the |liquid passage pipe (40) and the second

out door uny A2 | -Gl iL.ce t i L eX e 2 t he
25 connec |%%ébi%gl}2%3ngghggﬁhgétg et%gfggE?géﬁgxgyggaﬁgc%3€gl%%nga

29th JU|y1££§Eh supply pipe (35) is adjusted to a specified opening rate.

10 As a result, a part of the use-side refrigerant ﬁhat has
ejected from the pump (11) flows into the heat absorbing element
(3B) of the heat exchanger (3) for heating where it absorbs heat
from the heat-source-side refrigerant to evaporate, and then
flows into the high-pressure gas pipe (GH). Thereafter, the
15 use-side refrigerant flows through the first indoor heat
exchanger (12) to contribute to the heating of the indoor air.
After the remaining part of the use-side refrigerant flows
through the liquid supply pipe (35), it merges with the use-side
refrigerant that has passed through the first indoor heat
20 exchanger (12) and flows into the second indoor heat exchanger
(14) through the downstream electromotive valve (13b). As for
the other actions, they are the same as in the case described above

in EMBODIMENT 1.
Thus, according to the present embodiment, the adjustment
25 of the opening rates of the electromotive valves (13a, 13b) and
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(51). In addition, switch control neans for controlling the swtching of
the four-way sw tching neans (51) is provided in the Cont”ﬂd%ﬁmﬁﬁob e
present apparatus, though it is not depicted. The four-way switc ve
(51) is switched by the control 5 operation of the switch control neans.
Specifically, the four-way swtch valve (51) is sw tchable between the
state in which the ejection side of the punp (50) is connected to the air

heat h [ i 5 ' ted t.h
Connect i nef pa 8% et ¢ R R B N (R EREFREC I PERTEES Ho0 e

50) . ted tq t ti i 53 t ti id
Pher cof 120 SRANGE G A5 Thd 380 Shadte BRORaRBEr-PE8y (DA aGsPRBENBARA |1 be
given to the operating actions of the second outdoor unit (A2). In the

heating rikd Staite, IndROF QIRAWRX AT VdiXe (B3)2a15e54lkni tereranes he
side indicated by the solid arrows in the drawing so that a heat-rel ease
assi sti ngpeagt ke it patfugtrddie Too lisy- siagebréfitygefabhei second gindbquhase
ej ected fromthe punp (50) exchanges heat with, e.g., the outside air in

the aior hesdt excdrangsrr (G3) to beapdyiede,tham ithdi hatednhycibeoal i OWsSof N
Figure 20 12, flows into the high-pressure gas pipe (G4, and nerges with

the use-sigle fefdst OBRAGGr ThON NaxOdnd&OMide, heat absorbing el ement (3B)
of the heat exchanger (3) for heating. The use side refrigerant contributes

to indoor heatlifigideddie fLhst sitr}%ceg reedle exhapgetehtZompddiddia Use- ol de

refrigerant that has passe through the first i ndoor heat exchanger (12)

, the portion which 5 29tn July 2002 flows through the liqujd sage

i e ( 10y TEEGRTYF ATy hee8va: HHhs T <t insh Tete 161 LEREepURB S0 af ter
passing through the connecting pipe (53) and the four-way switch valve
(51). SuchetiRULLEGhgS oPetaf LB dENEHE T frgELRRE AR ARGFMRDBMENT

continuously. In the cooling rich state, on the other hand, the four way
switd vaBve {513 spesihfichedntsolheprsicdéipndi theedpepitige rate of the

electromotive valve (36) is increased accordingly as the heating
load is smaller than the cooling load, whereby the amount of
refrigerant flowing through the liquid supply pipe (35) is
increased. Briefly, the heating capability is suppressed by
15 reducing the amount of refrigerant flowing through the heat
absorbing element (3B) of the heat exchanger (3) for heating and
the first indoor heat exchanger (12).
If the cooling load is equal to the heating load, the
electromotivevalve(36)oftheliquidsupélypipe(35)iscﬂosed.
20 As a result, the same circulating operation of the refrigerant
as in the case described above in EMBODIMENT 1 is performed.
If there is no heating load, the upstream electromotive
valve (13a) is closed completely. In this case, the use-side
refrigerant circulates only between the heat releasing element
25 (5B) of the heat exchanger (5) for cooling and the second indoor
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broken arrows in the drawing so that a heat-absorption assisting action is
performed. The use-side refrigerant in a |liquid phase 10 et@sggg;ﬂygﬂ1the
punp (50) passes through the connecting pipe (53) and nerges wth the
refrigerant in the liquid passage pipe (40) , as indicated by the broken
arrows in Figure 12. The use-side refrigerant contributes to cooling in the
second i ndoor heat exchanger (14) and flows out into the | ow pressure gas

pi pe (G-)heatléxéhaag%roiuh%d@@ssgag@véﬁiéagﬁr@mflt)kﬁwgngnwr%fhtﬂ& | ow
pressure gas pipe ( passes through the second branch pipe (52b) , the

ai r heat %Waggt(égzhﬁﬁegr bea QUEmioRy 13w LD aBle LEq Ll iggover ed

by the suction e punp (50) circul ating ope

refrlgera perf or med 0 contipu t he present I ment has
(e 9eT 30l b, BRELQLIR. 20,8000 LUpS) Voo Tus, e, Y poent. stad e

and a single-stage refrigerant circuit onblnatlon 25 Circuit Structure
Whi ch Rer?g@rasuﬁégﬁ gﬁ Rnise s d-ﬁ‘é‘&oer g‘fat sgohangsyr A3d -bet ween

Cool i ng and Heating Operati ons Each of the follow ng EMBODI MENTS 9 to 11
has abopted a §o chnplrmewpl sughheat aRgdatdaxiactionst thet wvapsiradied
renders each of the indoor units (8, C) independently sw tchable between 5
cool i ng anrd theatumg -epefeatrefnsge EMBODIIENE BeSheaupi asent ienbiediprdEndariys

obt ai ned by rendering each of the indoor units (B, C sw tchable between

cool i ng ang Meptrag $0repet afl)ons The refie rel, roniat rSkhéAle lec® @iy EVBERINENT 1
descri bed above. As shown in Figure 13, the secondary refrigerant circuit

(10) of thepresents 1RROddRMe hasfddat d $Re ‘Metc%@s% nits (DL,

D2) as svmtchl ng nmeans between the hi gh-pressure an | ow pressure gas
pi pes (&) and (&) and the indoor units (B, O |, respectlvely The i ndoor
units (B, C have the same structures.

10 EMBODIMENT 6

The present embodiment has the components of each of
EMBODIMENTS 4 and 5 in combination.

As shown in Figure 8, the secondary refrigerant circuit (10)
of the present embodiment has two electromotive valves (13a, 13b)

15 in the liquid pipe (LL) between the first and second indoor heat
exchangers (12) and (14).

In addition, there are two pumps (l1la, 11b) provided in the
liquid pipe (LL) between the heat absorbing element (3B) of the
heat exchanger (3) for heating and the heat releasing element (5B)

20 of the heat exchanger (5) for cooling. The operating frequencies
of the pumps (1la, 11b) are variable and the amount of refrigerant
ejected therefrom per unit time is variable.

In addition, capability adjusting means for adjusting the
respective transfer abilities of the pumps (1l1la, 11b) is provided

25 1in the controller of the present apparatus, though it is not
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That is, the indoor units (B, C) contain respective indoor heat exchangers
(12, 14) and electronotive valves (13a, 13b) are connectedjge fRe2002
respective liquid sides of the indoor heat 20 exchangers (12, 14). Each of
t he hi gh-pressure and | ow pressure gas pipes (GH and (Q&) is branched. The
branch pipes (GHL, GH2) of the high-pressure gas pipe (GHd) and the branch
pi pes (G.1, G&.2) of the | ow pressure gas pipe (GA) are connected inside the
respectivgeg§c§$@§ching units (D1, D2) . Electromagnetic valves (55a, 55b,
55c, 52 2sth ~uiy 2002 55d) are provided in the respective branch pipes

(GH, A&l, &H2,,,a2). Specifically he hi gh- pr ure el ectro netic
val ves (55a, 556 r%%%eﬁfo%i%%%u}% ?%é??@%ﬁggfgv r anclt g#s&&g?gﬁf?a%ﬁz) of
D1, D2) and

t he hi gh-pressure gas $i$§ in the respective swﬁtch%&g units 5 (
the | ow pPéBSut® ePRRtrbraghetvecyaives ¥yb xRy Gd Jr6dteddLrEveRs

branch pipes (G.1, G.2) of the high-pressure gas pipe in the respective
swi t chi ngthfai edecbromppyive valygd t(IGR, shdk)cring Eont + baubkdanspe olLL)
controlling the opening and cl osing operations of each of the

el ect romadnetitedvhevese56ae PEhps5331a1013bd) is provided in the
controller of the present apparatus, though it is not depicted. The

respective el ecthonméigervetves, (dda,upstinead diletmaeari wiiviag veB.(16h)are
connected to each other by the liquid pipe (LL) . 15 If heating operation

is perfor @Edo%@né@ear{d $fe idi')@‘?ﬁrnd“}iaztgg Br and &&%é@l@eé}w@h}eows

is
performed 1 n the second i ndoor unit In the structure, the h|gﬁ9pressure

el ectromagnet.i.c ,val v 55 I pened and .t he | Qw pressyre electro netic
val ve (55 f%ﬁgegl&geﬁﬂ%% s%%kinsgmg%t%:ﬁﬁﬁfunQ? ?Bf)%+ﬁﬁﬁl%9?%@nﬁﬁ8h 20
pressure el ectromagpetic val ve 5§5c) is closed and Ehe | ow pressure

el ect r onaGREFRE DLl VESTBBRGY | &F E@VE W RETSBEBRA{ 5P} cHt AGwsited BR) . As

aresult, the use-side refrigerant in a liquid phase
10 be higher than the operating frequency of the upstream pump (1la).

Consequently, a part of the use-side refrigerant which has
been ejected from the upstream and downstream pumps (l1la and 11b)
and passed through the heat absorbing element (3B) of the heat
exchanger (3) for heating, the first indoor heat exchanger (12),

15 and the upstream electromotive valve (13a) flows into the second
indoor heat exchanger (14) to contribute to the cooling of the
indoor air, flows out into the low-pressure gas pipe (GL), and
returns to the suction side of the upstream pump (lla) via the
heat releasing element (5B) of the heat exchanger (5) for cooling,

20 as indicated by the solid arrows in Figure 8.

The remaining part of the use-side refrigerant flows
through the liquid passage pipe (40) and returns to the suction
side of the downstream pump (11lb) without undergoing a phase
change. 1In short, the use-side refrigerant flowing through the

25 liquidpassage pipe (40) bypasses the second indoor heat exchanger
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ejected fromthe punp (11) exchanges heat with the heat 25 source-side
refrigerant in the heat exchanger (3) for heating to 53 ) bp02002
evaporate, as indicated by the solid arrows in Figure 13. The evaporated
use-side refrigerant in a gas phase passes through the hi gh-pressure gas
pipe (G4 and the first switching unit (D) and flows into the first indoor
unit (B) . In the first indoor unit 5 (B) , the use-side refrigerant
exchangesggfat with the indoor air in the first indoor heat exchanger (12),
t hereby h *ng and condensing the indoor air. Thereafter, the use-side
refrigerant in a |liquid phase flows through the |iquid pipe (LL) , passes
through the firAt fdthe skbsrdashieehi Mg vihiars the aaEe BB iandhel eassinto
t he second indoor unit (C) . The use-side refrigerant is reduced in
pressur e dys¢hibed eztbovapin vVEMBADYBENT3E) and exchanges heat with the
indoor air in the second indoor heat exchanger (14), thereby cooling the

i ndoor air and B¥apmmai iiRdnoAtdelihatlodde theedswdetiebm gesantondtivea gas
phase passes through the second switching unit (D2) and the | ow pressure

gas pispe {H)e aubBhan %4%@@@9@%?_@@&%; hytt e heat 'ug)%ltrx%%'msbgﬁpr gifaperant
in the heat exchanger (5) for cooling to be condensed and recovered by the

punp (1léi§§gﬁ@é§fCfﬁgﬁf&k&?ﬁf%Hé%%éﬁs§&§r$§§1 EQSP£%EQé#¥gg%ﬁ%§ly

perfornme ~continuously 1n e secondary refrigerant circuit
e by, eSO 0 FREb e 5L LORRRe BT L UBY AL MR R 0
operation_is perfornmed in the first indoor unit (B) and heating operation
i s perforfed ﬁﬁaFﬁBgsé%ﬁhdjEB fhevbr 1pdAPer (Bpatt REChipgivesr ddr eand is
el ectromagneti c val ve (55a) 54 29t" July 2002 is closed and the
| ow pr esspreveheed fawaghbewtny dnte ¢BSspcpsd indoor heat exchanger (14).
10 In the cooling rich state, on the other hand, the downstream
electromotive valve (13b) of the liquid pipe (LL) is opened and
the opening rate of the upstream electromotive valve (13a) is
reduced. The operating frequency of the upstream pump (1la) is
adjusted to be higher than the operating frequency of the
15 downstream pump (1l1lb).

As a result, a part of the use-side refrigerant ejected from
the upstream pump (lla) passes through the downstream pump (11b),
flows into the heat absorbing element (3B) of the heat exchanger
(3) for heating where it absorbs heat from the heat-source-side

20 refrigerant to evaporate, and then flows out into the high-
pressure gas pipe (GH), as indicated by the broken arrows in Figure
8. Thereafter, the use-side refrigerant flows through the first
indoor heat exchanger (12) to contribute to the heating of the
indoor air.

25 The remaining part of the refrigerant flows through the
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opened in the first switching unit (D1) . On the other hand, the

hi gh-pressure el ectromagnetic valve (55c) is opened and thedmuippeegure

el ectromagnetic valve (55d) is closed in the second 5 switching unit (D2).
As a result, the use-side refrigerant in a |iquid phase that has been
ejected fromthe punp (11) flows sequentially through the heat exchanger
(3) for heating, the high-pressure gas pipe (GH) , and the second swtching

unit (D2)7{Q,fd Qud MU theese@dyd %@ﬂg@@ogatﬁn'tﬁe(@e+?%§eif\?%%f%@&rbe/ the

broken arrows in Figure 13. In the second indoor unit se-si de
refriger exchan t. W e\ n I i.t,.ln the.second igdoor heat
exchange?tr‘%ﬁ‘ﬁ?‘%g ?%g%%gy reo\z;q(#mnéhgn%i%%ﬁggr%%ﬁgh%%% G oaglrgeaﬁ r(l.laghe?ré(gf ter,
the use-sjide refrigerant in a liquid phase flo t hrough the liquid 15 pipe
(L), pachh@s hotgh-bhe 8808 ARTOH MeR lo i aRMEur Y8 (E5ouy Hist)
and flows into the first indoor unit_ (B) . In the first indoor unit (B),

t he use- sfeNFreamy e et pRrEReLVe hydbyh £+ePki ectronotive val ve (13a) and
exchanges heat with the indoor air in the first indoor heat exchanger (12)

, thebeby cool idg fidreth@ phbeoracl tomnd theaperat theg. saheramfimethet bwse
use-side refrigerant in a gas phase flows sequentially through the first

swW t chi ngdesictilkddl)abdéhe | OVENBE@SEMERT gRs pipe (G,), and the heat

exchanger (5) for cooling to be recovered by the punp (11) . Such

circulating opefatie-Ofi £5d NecdSn§i f8ad S F ISR rd S PETEOF FBAot |
continuously in the 55 * 29t" July r5%02 asecondar y@éflée?ri gerant ci rcﬁ"t’e(lO)

econd 1 ionre by d) () Dl R RS, 3, PRk SR LBk kb

oor ( espective hus, "accor _

O “can bolSARLERRA’ af LA TS 1 RPGUGE THES BEFERTRE-Bp R AT G R e
el ectromagnetic val ves (55a, 55b, 55c, 55d) in the switching units D1, D2.
10 Dbetween the heat releasing element (5B) of the heat exchanger (5)

for cooling and the second indoor heat exchanger (14) and
therefore is prevented from flowing into the first indoor heat
exchanger (12).
Thus, the present embodiment enables the circulating
15 operation of the use-side refrigerant responsive to each of the
heating rich state and the cooling rich state. To implement such
an operating action, the heat-source-side refrigerant incurs an
insufficient amount of heat or excess heat in the primary
refrigerant circuit (1), so that an air heat exchanger for
20 eliminating such drawbacks is needed.

In the present embodiment, it is also possible to provide
an electromotive valve in the liquid passage pipe (40) such that
the amount of refrigerant flowing through the liquid passage pipe
(40) is adjustable.

25 FIRST VARIATION OF EMBODIMENT 6
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10 EMBODI MENT 10 The present enbodi nent is obtained by rendering each of
the indoor units (B, C) sw tchable between cooling and heating operations
inthe circuit structure (Figure 3) of EMBODI MENT 2 descri b&® abtyy@004
description will be given only to portions 15 different from EMBOD MENT 9
descri bed above. As shown in Figure 14, the secondary refrigerant circuit
(10) of the air conditioner in the present enbodinent is provided with a
bypass pipe (20) for providing a _connection between the |iquid pipe (LL)
bet ween the i ndoofes@FiRLIM @®ildndPehdiveR 28° presiFer g¥drprpéoradt An
el ectronoti ve valve (21) capable of adjusting the flow rate of the

refri ger AMBABIMINGY i6dddstnibbd dypass PigpehpR0)in Higuree 9st thietnraserd part
of the use-side refrigerant that has passed through the indoor heat
exchangeryperdtordd Ngses ety rthae2pwaad | L )duri ng operation flows into the
i ndoor heat exchanger 56 29t" ~u~y 2002 perform ng a cooling action,
while the remifHdg iRl Efastsage%?pél tfoy &fdd IRaBhd Nt bhé Bighphase or
in a liquid-vapor m Xed phase flows through the bypass pipe (20) . As for

th h ' t . i 0t

descr Phed S i) BE AR L R B g A e A To TR Ar  ows
in Fi 13 Thus, i h t di t heat i bi |1t

e ad us (P BT GRER Tan CPhbr BB nGCR AT (971 378y PUPOAEAG B! of
the use-side refrigerant, to bypass the indoor heat 10 exchanger perform ng

the cool i($RFRY IRFANFeRiPe (BRIt coongrdegk tonEhpr edeRE Lenbddfiaert the

effective in the heating rich state. Mreover, the anount of the use-side
refriger aunpydaddi ng The bhdoch hdateexéABagedOpdr faren pgovddeidngyith
operation can be adjusted by controlling the opening rate of the

el ect r ontd sp=dihi wallect2bpaghetdrodiragirgs (41dhedibpsapd&isidy antics@t@vd de
the refrigerant at a proper flowrate in the indoor heat exchange in

10 flow rate control valves.

Open/close control means for controlling the
opening/closing actions of the electromagnetic valves (4la, 41b)
are provided in the controller of the present apparatus, though
it is not depicted.

15 In the structure, the upstream electromotive valve (13a)
of the liquid pipe (LL) is opened and the opening rate of the
downstream electromotive valve (13b) is reduced in the heating
rich state. On the other hand, the electromagnetic valve (41la)
of the first branch pipe (40a) is opened and the electromagnetic

20 valve (41b) of the second branch pipe (40b) is closed. This
allows the same circulating operation of the refrigerant as in
the heating rich state in EMBODIMENT 6 described above to be
performed (see the solid arrows shown in Figure 9). As the cooling
load is smaller, the opening rate of the downstream electromotive

25 wvalve (13b) is reduced and the amount of liquid refrigerant in
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accordance with the cooling load. It is also possible to adopt the
structure in which the electronotive valve (21) is not provigded in the
bypass pipe (20) 20 (corresponding to EMBODI MENT 2 (Figure Zéj%.J‘EWé’@gIZNENT
11 The present enbodi nent is obtained by rendering each of the indoor units
(B, © swtchable between cooling and heating 25 operations in the circuit
structure (Figure 5) of EMBODI MENT 3 57 29" July 2002 described above. A
description will also be given only to portions different from EMBOD MENT 9
descri bedboveIu it RABIREG rPW%uf%o)lS%sa“b%J%%%e%i pe (25) for bypassing

t he heat absorbing elenent (3B) of the heat exchanger (3) for heating 5 is
provi ded in thelrsebemelineirichestate cionculie otheyr And héhgi downsitirearnner
in the present enbodi ment . The bypass pipe (25) has one end connected to

t he |i quiel ¢ttaeonidi)vdeatadeen (Udb)pofpthal)iqunid thipehddil.)abhsoopengdededrent
(3B) of the heat exchanger (3) for heating and the other end connected to

t he hi gh-{H&sspiei psr Pt oA O K&HIp s e £h €61 s OB EL Vel ¥£1 ¥ 2611388y is
enabling the adjustnment of the refrigerant flowrate is provided in the

bypass pi . e C , f -S| efphgerapt in
ali q%i d ﬁ%é%é%] egtngél:h?r gﬁnktéﬁe}g%ﬁ(?rb ’?’f’i%rltfﬁrr?téﬁ?ﬁﬁgﬁs3%?‘9’%&2&.9&‘gf]t he
heat absoyr.bi nfiele nté or heati

r

3B) . of reat exchanger , ( 15 f n
absor bs hfe}:‘ﬁ %?’rt]:t R e%lt[%:L %rggt?as de’re ??%%r%% %})e e%]a%%?ﬁ?rg?g%%tgi?l ows
into the high-pressur as pipe GHé . The r ining part of the use-side
refriger a‘FﬁP‘Fq’ d\ﬂ&bSrﬁ*ﬁEgﬁ 9O BRLRCRIHIEY §§$5ﬁ8 ’b% WitH S Rkl ege- si de
refrigerant in a liquid phase which has passed through the heat absorbing
el ement 2thg 3gpmef cilfeufesingx crarpriqrB)of okhdesefnggesantows ritto the
i ndoor heat exchanger for perform ng heating operation. As for the other
actions, d¢heyimy eithessate iasEMBODIEERASedosc ENBCDRMENE ©o thespe r Bertmadove
(see the arrows in Figure 15 corresponding to the arrows in Figure 13)
10 (see the broken arrows shown in Figure 9). As the heating load
is smaller, the opening rate of the upstream electromotive valve
(13a) is reduced and the amount of liquid refrigerant in the liquid
passage pipe (40) is increased.
Thus, the present embodiment enables the circulating
15 operation of the use-side refrigerant responsive to each of the

heating rich state and the cooling rich state by using only one

pump (11).

SECOND VARIATION OF EMBODIMENT 6
20 A description will be given to a second variation of
EMBODIMENT 6 described above. As shown in Figure 10, the present
variation also uses only one pump (11).
The second branch pipe (40b) of the liquid passage pipe (40)
is connected to the ejection side of the pump (11), while the first
25 branch pipe (40a) is connected to the upstream side of the heat
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25 Thus, in the present enbodi nent, the anpbunt of heat received 58 29"
Jul'y 2002 by the use-side refrigerantfromthe heat-source-side refrigerant
can be adjusted to be smaller than the anount of heat given 3y Wk si de
refrigerant to the heat-source-side refrigerant by allowing a part of the
use-side refrigerant to bypass the heat 5 absorbing elenment (3B) of the
heat exchanger (3) for heating. Hence, the structure of the present

enbodi ment is effective in the cooling rich state. Mreover, the anmunt of

use-si de FetPpgendmlanAnEs$PRY AhEhRdaatapEaRaNART ABNEAE (OPB)iNg- t RBSheat

exchanger (3) for heating can be adjusted by controlling the 10 openi ng
rate of theartbct pdipstsi ve(4Rave 408) . Aceor dingyiided t wethnesepossitbie to
provide the refrigerant at a proper flowrate in the heat absorbing el enent
(3B) of tbkeheabmexdhangeivEs) (A2a, hdab)ngsi flaecontdancenwirbh thévbeati ng
load. It is also possible to adopt the structure in which the 15 bypass

pi pe (25) is nopppho¥igded W thnihelel egld0mot i vivval veohi2hd1{ R T espardi ng
to EMBODI MENT 3 (Figure 4)). VAR ATIONS A description will be given to

DI NENT 3 (i gur T o i f
ENBOD NENTEC AT 5P PG F T oo T Cr o ol RGO MENT B ol A2

above. The_circuit il lustrated in Figqure_16 1S obtained b sing.the Liquid
Ceturn i BES(BES A ENEDOIRERT h Hon eS8 Tht R e e 41 ASUBERPRERT 6.
25 The circuit illustrated in Figure 17 is obtained by using 59 29°" July
2002 the PFqdPd"PEt GFRIGEFE-(35) in EMBODIMENT 5 in the circuit structure
of EMBODI MENT 9. The circuit illustrated in Figure 18 i s obtained by using

The structure allows the circulating operation of the

use-side refrigerant responsive to the heating rich state and the

10 cooling rich state to be performed by adjusting the opening rates

of the valves, similarly to the first variation described above.

As the cooling load is smaller, the opening rate of the

electromotive valve (42b) of the second branch pipe (40b) is

reduced and the amount of liquid refrigerant in the first branch

15 pipe (40a) is increased. On the other hand, the opening

rate of the electromotive valve (42a) of the first branch pipe

(40a) is reduced and the amount of liquid refrigerant in the second

branch pipe (40b) is increased as the heating load is smaller.

In Figure 10 also, the circulating operation of the refrigerant

20 in the heating rich state is indicated by the solid arrows and

the circulating operation of the refrigerant in the cooling rich
state is indicated by the broken arrows.

The structure according to the present embodiment ensures

liquefaction of the use-side refrigerant returning to the pump

- 25 (11) by means of the heat exchanger (5) for cooling in the operating
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the liquid passage pipe (40) in EMBODIMENT 6 in the circuit 5 structure of
EMBCDI MENT 9. The circuit illustrated in Figure 19 is obtained br using the
li qui d passage pipe (40) in the first variation of EMBODI MERT 6UnQ%w
circuit structure of EMBODI MENT 9. The circuit illustrated in Figure 20 is
obtained by using 10 the |iquid passage pipe (40) in the second variation
of EMBODI MENT 6 in the circuit structure of EVMBODI MENT 9. The circuit
illustrated in Figure 21 is, obtalned bg using t wo ou%gforﬁ#pits (A, A2) as
used in EVBGOMVENT 7% Renbindr E0FE SERAGErur8Sof ERBEDINVENTSFS 1GPed of
the outdoor units Al, A2, 15 the liquid passage pipe (40) is branched and
connect e itrsuHEeniad thA A sfevhAged rﬁéﬁlgﬁaéngflq R3FuRpage et Ut
circuit illustrated in Figure 22 is obtained by using an outdoor unit (A2)
as used itto EVBODIWENT(18)i rartchéhigidesns tthst rdicitwimey of £ EVBORIWENT(IL) I n t he
circuit also, the liquid 20 passage pipe (40) is branched in the outdoor
unit (Al) to be connected to the suction side and ejection side of the punp
(11) . Moreover, the heat exchanger (52) of the outdoor unit (A2) in the
circuigt igvpespiMeaed of a heat exchanger in a cascade configuration. 25 50
29" " July 2002 EMBODI MENT 12 The present enbodi nent obtains a dri'ving force

for transferri S 06: [ 8f L o {
or transferri %Qd%@%rﬂﬁgl%h RiLEMbLasl AL, @yreg@gdgggggft 3.Phege Shlddn.

acconpanyi ng the heati and cool Tng”of "the : _ CiTcuit
or esent GRRRHTIEAT VUL 5 H OB dgbl T hd Fat T royet el B Near sour ce.
That is, a pair of warm water pipes_ (60a, 60b) for supplying and recovering
war m wat er and %8 pHi®WibfiRoF H9Wee ellpi 88 PEESSNE1 ISbRSH IRashdpes 10
recovering cold water have been introduced into the outdoor unit
achieved by connecting two outdoor units (Al, A2) in parallel in
10 the circuit structure of EMBODIMENT 6 described above.
Specifically, each of the high-pressure gas pipe (GH) and the
low-pressure gas pipe (GL) is divided into branch pipes which are
connected to the respective heat absorbing elements (3B) of the
heat exchangers (3) for heating and to the respective heat
15 releasing elements (5B) of the heat exchangers (5) for cooling
in the outdoor units (Al, A2).

The outdoor units (Al, A2) have the same structures as those
used in EMBODIMENT 6 described above. The operating actions of
the present embodiment are also the same as those of EMBODIMENT

20 6 so that the heating and cooling capabilities are adjusted by
adjusting the opening rates of the individual valves (13a, 13b)
and the operating frequencies of the pumps (1la, 11b).

In the structure, the adjustable range of the heating and
cooling capabilities can be expanded by adjusting the respective

25 capabilities of the indoor units (Al, A2).
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(A) . Adescription will be given first to the connection of the warm wat er
pi pes (60a, 60b) to the heat exchanger (3) for heating and 5?@ cogﬂﬁftion
of the cold water pipes (6la, 61b) to the heat 15 exchanger SfUW 2
cooling. A warm water supply pipe (62a) is connected to the warm water pipe
(60a) on the warmwater supply side and to the flowin side of the heat

rel easing el enent (3A) of the heat exchanger (3) for heating. A warm water
recovery pipe (62b) is connected to the 20 warm wat er pi pe (60b) on the

war mwat er recovery side and to the flowout side of the heat rel easing

el enent gSA) of the heat exchanger (3) for heating. On the other hand, a
col d wat EMBORANENTpBpe (63a) is connected to the cold water supply pipe
(6la) on the cold-water 25 supply side and to the flowin side of the heat
absor bi ng el en¥aktel EMBRDHMENT y 8Zowa 1{5Ape ofdetsher ipeat. ex dHeengereSBntf or
cooling. A cold water recovery pipe (63b) is connected to the cold water
pi pe (6lbpbodiimkatcalldowater ar pdtovenyty d¢ anddbort haitlksoyaayt a2hyde of the
heat absorbi ng el enent (5A) of the heat exchanger (5) for cooling. Tn 5

shorts the useasi dBokaf thOpigikei $28VapOFd atyd Ut J1ealn i@xchangen2§3) for
heati ng by using warm heat fromthe warmwater that has flown in through

t he war | 0] i th Ser S| i ixS \C e din
the heat CoxbRanBEPCrsf Paoodlhpfe) MEnUoeL S C o RO, e BT IR 1
that has flown_in 10 through the cold r pipe (6la). The connections of
he gae. SPHE THBRET BRADIRRDAS TOE Gtk & 8afoEFat b RO EistT R g 08! enent
(3B) of the heat exchanger (3) for heating ,to the individual swtching
uni ts (DEhesihey BapAe fﬂ%@eagnﬂ@ﬁm NENF @2ZeSePPhhee asonenp ((SRAw se,
the 15 connections of the gas side (upper end portion in Figure 23) of the
heat rel eafpng-whgnenittBByadret k®lheas Ekeharagdr sWE)tdhdmaoelaingg todt he
i ndi vidual switching units (D1, D2) are the sane

10 an air heat exchanger (52) to constitute a closed circuit in

conjunction with the indoor heat exchangers (12, 14). Briefly,
the gas side of the air heat exchanger (52) is divided into branch
pipes (52a, 52b) such that the first branch pipe (52a) is connected
to the high-pressure gas pipe (GH) and the second branch pipe (52b)
15 is connected to the low-pressure gas pipe (GL). A check valve
(cV) for permitting only a flow of the use-side refrigerant
directed to the high-pressure gas pipe (GH) is provided in the
first branch pipe (52a). A check valve (CV) for permitting only
a flow of the use-side refrigerant directed to the air heat
20 exchanger (52b) is provided in the second branch pipe (52b).
There is also provided a connecting pipe (53) for providing
a connection between the liquid passage pipe (40) and the second
outdoor unit (AZ2).
The liquid side of the air heat exchanger (52) and the

25 connecting pipe (53) are connected to the four-way switch valve
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as in EMBODI MENT 9 descri bed above. A description will be given next to a
driving force 20 generating circuit (11) constituting the transfer ans.
The driving force generating circuit (11) conprises: a circtia %P ter
(71) as pressure increasing nmeans; a circulation cooler (72) as pressure
reduci ng neans; first and second main tanks (T1l, T2) and a subordi nate tank
(ST). 25 More specifically, the circulation heater (71) includes a 62

Zsth ~uiy _2002 heat releasing elenment (71A) and a heat absorbing el ement
(71B) whileRh) exchihgadfthtoRhePBhEteEANtFRE MEARS EPEaSPRET L &ABAL TPP1A) s
connected to the warm water pipe (60a) on the warmwater supply side via

t he war mswatehisdppf \Ehsi peursray swikching sepas Shhidd paoyadeduppkhepi pe
(73) is connected to the upper end portion of the heat absorbing el ement
(71B). Thengasldeppby pheereiEnt spghariadeds,i hhoughr e i arthdpppesefz3a -
73c) which are connected individually to the respective upper end portions

of the mphe t@fks-wal, sk2kcand;d e sybey diinat ewilfchedk bySThe Febsitrbo t hird
tank pressure increasing el ectronagnetic valves (SV-P - SV-P3) are provided

in the respegkiivg bsANGH P Q\§§téﬂ3%dntz.c§ﬂ)-m§‘aﬁégm dsgé'&%/fé%]ilﬁ},petﬁé‘l) has

one end connected to the | ower end portion of the heat absor el enent

(718) of e 18 cigoulalion heqedy (Ellaud,LhscoLer 2nd, pangegted; Lo the

| ower en portlgn 0 e subor A chec arve® 1}nwhich
permts oply the flow ng out, of &h refrige t .fromthe suybordinate tank
(ST) i s BRAFPABASi 0 SHE PR GUIYE PECHUBI IR pE74F COBBCERSEHE Gifof thand,
the circul ati on cool er 7%% incl udes a heat absorbing el enent (72A) and a
heat rel Bgaitngxehengat (F2BRnthtER ewehboys ideathenepébks e keat
absorbing el ement (72A) is connected to the cold water pipe (6la) on the
col d- wat €éhescpphgctide piire t(B8) cahd thet etasepph whiichet §€3m)ect idbmadde
recovery
10 of the pump (50) is connected to the connecting pipe (53) and the
suction side thereof is connected to the air heat exchanger (52).
A description will be given to the operating actions of the
second outdoor unit (A2).
In the heating rich state, the four-way switch valve (51)
15 is switched to the side indicated by the solid arrows in the drawing
so that a heat-release assisting action is performed. The
use-side refrigerant in a liquid phase ejected from the pump (50)
exchanges heat with, e.g., the outside air in the air heat
exchanger (52) to evaporate, as indicated by the arrows in Figure
20 12, flows into the high-pressure gas pipe (GH), and merges with
the use-side refrigerant flowing out from the heat absorbing
element (3B) of the heat exchanger (3) for heating. The use-
side refrigerant contributes to indoor heating in the first indoor
heat exchanger (12). Of the use-side refrigerant that has passed

25 through the first indoor heat exchanger (12), the portion which
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25 pipe (75) is connected to the upper end portion of the heat 63 29'n
July 2002 releasing elenent (72B). The gas recovery pipe (g@hlﬁ 9555ded
into three branch pipes (75a - 75c) which are connected to“the r%spective
branch pipes (73a - 73c) of the gas supply pipe (73) and thereby connected
individually to the respective upper end 5 portions of the main tanks (T1,
T2) and the subordinate tank (ST) . First to third tank pressure reducing
el ectro netic val ve SV-V1,.- SV-V3) are provided in the respective

br anch. pies s SaEoushEe YL fEiA A B b4l 5654 i Lbhneebeqersa he

| oner end 10 portion of the circulation cooler (72). The |liquid supply pipe
(76) is 8vvithBedspratdonwsifeanEntpe pray 7620) 7otHe iHaEs ik thawnedt ége
individually to the respective |ower end portions of the main tanks (T1,
T2) . Cheoknegltiag pCye2)580r apdr hhet fogromky switclyeralne f(5Ms. t Swahd t he
mai n tanks (T1l, T2) are provided in 15 the respective branch pipes (76a,
76b) . Theimeunatdnks (dderatX)omr eokocahed atefuisjdrants | ower pet foeweld t han
the circulation cooler (72) , while the subordinate tank (ST) is |ocated at
a positi @anftiigheusiy.l evel than the circulation heater (71) . 20 Aliquid
pipe (77) is connected to the liquid side (lower end portion in Figure 23)

f the heat ab [ I t G f.+h 3 ti
The 1iquid pi b (T 0 T Fadd TACG s I anch biboe 17757 578 URtch ar e

connected to th e cti ranch pjpe 76 76b) , of, the liquid I

i b6 95 (7t SHIGCIRLLy (hhert ol FHEPOR dUaliBF ctidmenibanad o ERor” sa
29°" July 2002 end portions of the main tanks (Tl, T2) . Check val ves
(CV-3) f&rofemprePNg Unithe drpriegate thedwad heatecaleP RE ke agsde tabgor bi ng

action is performed. The use-side refrigerant in a liquid phase
10 ejected from the pump (50) passes through the connecting pipe (53)
and merges with the refrigerant in the liquid passage pipe (40),
as indicated by the broken arrows in Figure 12. The use-side
refrigerant contributes to cooling in the second indoor heat
exchanger (14) and flows out into the low-pressure gas pipe (GL).
15 A part of the use-side refrigerant flowing through the low-
pressure gas pipe (GL) passes through the second branch pipe (52b),
the air heat exchanger (52), and the four-way switch valve (51)
to be recovered by the suction side of the pump (50). Such
circulating operation of the refrigerant 1is performed

20 continuously.
Thus, the present embodiment has such a structure as to
allow the use of the secondary refrigerant system and a

single-stage refrigerant circuit in combination.

25 Circuit Structure Which Renders Each Indoor unit Switchable
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el ement (3B) of the heat exchanger (3) for heating are provided in the
respective branch pipes (77a, 77b). 5 The liquid pipe (77) and the_ |iquid
pi pe (LL) are connected to each other via a liquid extrusi oﬁgpiJHB’ %%3 An
el ectromagnetic valve (78a) is provided in the liquid extrusion pipe (78)
Aliquid return pipe (79) is further connected to the liquid extrusion pipe
(78). The liquid return pipe (79) is 10 divided into two branch pipes (79a,
79b) which are connected to the respective branch pipes (77a, 77b) of the
liquid piRREeen GRRETHErENY) RRAnkrd P§TRfi4sRRial |y to the respective | ower
end portions of the main tanks (T1l, T2). An el ectromagnetic valve (79c) is
provi ded in t h&ddlguifd tea ufal Ishwienq BNBOWNENT T Hedlo 16l Vel sy esdq@edd)a f or
permtting only refrigerant flows directed to the main tanks (T1, T2) are

provi ded sardadilel edk sedting/ traniaty firees ci78ait79brucTteel wigldld iR rs/7)
connected to the heat absorbing element (3B) of the heat exchanger (3) for

heating asubH e thauirisSEAARY 18, REPE ndépencRAREst 861 EOnhBEe WG nat e

tank (ST) are connected to each other by an auxiliary liquid pipe (80). The

auxi | isar yedd G P B0)nd sor%(]pé/gp&qsyvi th a check valve (Cv-5) for
permtting only a refrigerant Tlow directed to a subordinate tank (ST) .
Furthernore, a liquid return pipe (81) is connected to the 25 liquid side
(lower end portion in Figure 23) of the heat rel easing 65 29t h July 2002
el enment (5B)  of Eh\]h eat exchanger (5) for cooling. The downstream end of
t he quuiFdVJ QR ﬁi%e (81) is connected to the liquid return pipe (79).
The foregoing is the structure of the refrigerant circuit 5 of the air
condi ti oner acddralPrgsestterbonbeemt iondots hped byCperder hgd Astdhons thext |
operating actions in the present enbodinment will be described. 10 In the
case wherimdmat | ngibper@,i o) i swpechabided betwden cooling and heating

10 operations in the circuit structure of EMBODIMENT 1 described
above.

As shown in Figure 13, the secondary refrigerant circuit
(10) of the present embodiment has first and second switching
units (D1, D2) as switching means between the high-pressure and

15 low-pressure gas pipes (GH) and (GL) and the indoor units (B, C),
respectively. The indoor units (B, C) have the same structures.
That is, the indoor units (B, C) contain respective indoor heat
exchangers (12, 14) and electromotive valves (13a, 13b) are
connected to the respective liquid sides of the indoor heat

20 exchangers (12, 14).

Each of the high-pressure and low-pressure gas pipes (GH)
and (GL) is branched. The branch pipes (GH1, GH2) of the
high-pressure gas pipe (GH) and the branch pipes (GLl1l, GL2) of
the low-pressure gas pipe (GL) are connected inside the respective

25 switchingunits (D1, D2). Electromagnetic valves (55a, 55b, 55¢,
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first indoor unit (8) and cooling operation is perfornmed in the second
i ndoor unit (C, the first switching unit (Dl1) opens the hle%?@ g{zle

el ectromagneti c valve (55a) and cl oses the | ow pressure el ?ﬁj i C

val ve (55b). On the other hand, the 15 second switching unit (D2) cl oses
the hi gh-pressure electromagnetic valve (55c) and opens the |ow pressure

el ectromagnetic valve (55d). The pressure increasing el ectronagnetic valve
(SV-Pl) of the first main tank (T1) , the pressure increasing

el ect r oneRpet REE2BT BT ded (Y- 1hy rSFp?ﬁElé’ﬁbkb’F%ﬁ%tpéHeénKG@éT) GLLnFHAe
pressure reducing el ectromagnetic valve (SV-V2) of the second main tank
(T2) are @FPIned Sperifhieaddier tendigthessesnie e lianmeaAang telectalomagnet i
val ve (SV-P2) of the second main tank (T2), the pressure reducing

el ect r ometfiet,i 65¢dl axe PN Hedinttte respecaive 25 tank iR (GADd GHE)
pressure reduci ng valve (SV-V3) of the 66 29" July 2002 subordinate tank
(ST) are ¢ esedhilBrpevesurthgasespestinenel eekperagnet s%i vahy, 1€%1(n7i&3s 79c¢)
of the liquid extrusion pipe ?78) and the liquid return pipe (79) are

cl osed. 5y PBiySafhat e malpfé@ﬂ?ﬁ@relfé@t%%g\e@rtmc%%egr(§9ﬂ>dw&ef and

t he use- S|de refrigerant in the circulation heater (71) and circul atlon

heat er ener.at h resrevm aparat i f the liquid
refri geraéh% rlfotvheéli %Sl E %or ainﬁ:g Ilgmen 'Elr(']t?‘l%Lezéf 8?h€h0| FUH RGO Heat er
(71) and a | ow pressure 10 wi th the condensation of the gas refri gerant in
the heat 3% BABPHd: EPERSTHPYEC SV 1ERELIRP WUt (Bh, O8dI-er 1pASA1 AL
result, the pressure inside the first main tank (T1l) and in the SUbOI’dI nat e
t ank (ST)SWJStqhm%mﬁ-I(Od{ assnsef pACT@HEI Nl 1axa ithe) opehilng 2nhe prasing e
inside the second main tank (T2) is reduced (pressure 15 reduci ng action).
Consequentpegrattivend iofuedchesd f itdper ahecexdnadedt f ¢ omtves f(B5at, H8bn S%nk (T1)
is introduced into the heat exchanger (3)

10 55d) is provided in the controller of the present apparatus,

though it is not depicted.
The respective electromotive valves (13a, 13b) of the
indoor units (B, C) are connected to each other by the liquid pipe
(LL) .
15 If heating operation.is performed in the first indoor unit
(B) and cooling operation is performed in the second indoor unit
(C) in the structure, the high-pressure electromagnetic valve
(55a) is opened and the low-pressure electromagnetic valve (55b)
is closed in the first switching unit (D1l), while the high-
20 pressure electromagnetic valve (55¢) is closed and the low-
pressure electromagnetic valve (55d) is opened in the second
switching unit (D2).
As a result, the use-side refrigerant in a liquid phase
ejected from the pump (11) exchanges heat with the heat-

25 source-side refrigerant in the heat exchanger (3) for heating to
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for heating where it exchanges heat with warm water and evaporates, as
indicated by the solid arrows in Figure 24. Thereafter,tru?%ereEhbgerant
flows sequentially through the first switching unit (D1) Y'Y *st°5i ndoor
unit (B) , the second switching unit (D2) , and the second indoor unit (C)
to perform heating operation in the first indoor unit (B) and cooling
operation in the second indoor unit (C. 25 The gas refrigerant that has

flown out 0l @%gsse%%n dndaeeaSey £k s #gaya@%suwhﬂ%@r@afées THr ough

the gas pip exchanges heat “w't water to condense 1n the heat

exchanger r coolin asses throu uid return

70y to bEPRREREPIDy ¢ P° SETaNa R { ket ess e rra rirredt RBE ant
condensed 5 in the circulation cooler (72) is introduced into the second
mai n t ankighypremssagnIend madeR) i P?GB}rS’Sl%léQW%HBéﬁd(M @ndank
(ST) has been equalized in pressure to the heat absorbing el enent (71B) of
t he circudllamisoaniieatbe f¥a5t (indwor jupditd (Bef.ri §ervme Witdi nindeorswndritdi nat e
tank 10 (ST) passes through the liquid recovery pipe (74) to be supplied to
t he hgat (@)sothengseleimbntre(f£liBerahtt Bechangab diean wiedt ehe(ifdoor @S r

i ndi cated by the broken arrows in Figure 24. The supplied |liquid

refrigerant tﬁi@@ﬁé‘@siﬂdbéﬁ%é@@teﬂ@ﬁ@:ﬁgéﬁg (ERPITERheéBB) nkateaRt Hnute to
increased pressure in the first main tank (T1) . 15 Thereafter, the liquid

refrigerant, W iy he SwbRidi nate tank (ST) is nostly supplled to the

heat ~absorbi ng el enent (71B) so that the pressure |ncrea5|ng

electronagnetlg %%Ev%t%sv P%%(ﬂgérgi %élnate tank (ST %ﬁd whi | e
the pressure r N (et eléctronagnetlc%nﬁ %%ﬁf%ﬁﬁ bf £h 1985 r ate tank
(ST) is 2Q opened. ThIS | ower s, t he pressure inside the subordinate tank
(ST) and%: é%P Ehgpughethe i ik PiPgefbl - daTarfedhrryabt RS iRt @@ t ank
(T1) passes through the auxiliary |iquid pipe (80) and the |iquid recovery
pi pel{74)secensesy etolybradnsy st (Rl sndd2)i andd ltawskinto the second indoor

unit (C). The use-side refrigerant is reduced in pressure by the

electromotive valve (1l3c) and exchanges heat with the indoor air

in the second indoor heat exchanger (14), thereby cooling the

indoor air and evaporating. After that, the use-side refrigerant

15 1in a gas phase passes through the second switching unit (D2) and

the low-pressure gas pipe (GL) and then exchanges heat with the

heat-source~side refrigerant in the heat exchanger (5) for

cooling to be condensed and recovered by the pump (11). Such

circulating operation of the use-side refrigerant is performed

20 continuously in the secondary refrigerant circuit (10), whereby

heating and cooling operations are performed in the first and
second indoor units (B) and (C), respectively.

Conversely, if cooling operation is performed in the first

indoor unit (B) and heating operation is performed in the second

25 indoor unit (C), the high-pressure electromagnetic valve (55a)
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25 (ST), as indicated by the dash-dot arrows in Figure 24. Such 68 29'n
July 2002 actions as extrusion and recovery of the liquidr %gig@gﬁﬂ% in

t he subordinate tank (ST) are perforned alternately irrespettiveY he
actions performed in the respective el ectromagnetic valves (SV-P1 - SV-V2)
of the main tanks (Tl, T2). 5 After such actions are perforned for a given
period of time, the el ectromagnetic valves are swtched. Specifically, the
pressure jncreasing electromagnetic valve (SV-Pl) of the first main tank
(T1) and }heERBRE AT T MY RISTIH Rt T ORAgRRE s asye of53 e Second
main tank (T2) are closed. The pressure 10 increasing el ectromagnetic valve
(SV- P2) ofprenrd decbhe fbFat tHikc g g amd tt KB1pr es@urtara edbhieirngand, the

el ectromagnetic valve (SV-V1) of the first main tank (T1l) are opened. This
| ower s t heigh-guserviiensetiect hemégnstionivalvank(55K)) asdopenedr seldy the

i ncreases the pressure inside the second main tank 15 {T2). Accordingly, a

refriger andw Ghr&sdatd Rg etaiomagherdli exedei (55d)i 6B ¢hesbdiqui dneefsdged ant
extruded fromthe second nmain tank {T2) circul ates as descri bed above to be

recover eds by 4, § 1 (st Mgy tank (T1) . In this case also, the opening and
cl osing actions ot the pressure increasing el ectromagnetic valve {SV-P3)

fhe subor di hat &1 Arie T, Cos s T Paer Gt aF Sl e T RRaSBaRery o
Wi  chi mgh R GTAHS SEGHEG GIO Cury PPBPY SEhbdr Lot aeshIvRRL of bLY r GBIt |
val ves, the use-side 25 refrigerant is circulated so that heating and .
cool i ng opkes disahexehangest "(Juifprobeatang, peheohhed-Preshere| gas mine
second indoor units (B) and (C), respectively.
(GH) , and the second switching unit (D2) to flow into the second
10 indoor unit (C), as indicated by the broken arrows in Figure 13.
In the second indoor unit (C), the use-side refrigerant exchanges
heat with the indoor unit in the second indoor heat exchanger (14),
thereby heating and condensing the indoor air. Thereafter, the
use-side refrigerant in a liquid phase flows through the liquid
15 pipe (LL), passes through the second and first switching units
(D2) and (D1), and flows into the first indoor unit (B). In the
first indoor unit (B), the use-side refrigerant passes through
the electromotive valve (13a) and exchanges heat with the indoor
air in the first indoor heat exchanger (12), thereby cooling the
20 indoor air and evaporating.

Thereafter, the use-side refrigerant in a gas phase flows
sequentially through the first switching unit (D1l), the low-
pressure gas pipe (GL), and the heat exchanger (5) for cooling
to be recovered by the pump (11). Such circulating operation of

25 the use-side refrigerant is performed continuously in the

55



In the case where cooling operation is perfornmed in the first indoor unit
(B) and heating operation is perfornmed in the 5 second indo#)éth ;@i E%{Og)

the first switching unit (Dl) closes the high-pressure electfo g I“c

val ve (55a) and opens the | ow pressure el ectromagnetic valve (55b). On the
ot her hand, the second switching unit (D2) opens the high-pressure

el ectromagnetic val ve (55c) and closes the | ow pressure 10 el ectromagnetic
val ve (55d). The driving power generati ci rcui 11 erfor t he. sane
net ons 2aqniiy eale detarth el PaRil e Lkt E5bRERE; S healiiger an
extruded fromone of the nain tanks evaporates in the heat exchanger (3)
for heatidRFIEF NP EERRASERTe tifethe % ABdotetrRd JOEPor HRéFEL(R)
perform ng a heating action. The liquid refrigerant that has passed through
' the secow (Rdodreamraati®lys introduced into the first indoor unit (B)
to evaporate, thereby perform ng a cooling action. The gas refrigerant that
has passed t hr dugts,t hecEordingndoor thri tp{Berd0 embodhdensed dpe el hpat
exchanger (5) for cooling to be recovered by the other of the nmain tanks.
As fop thawidiey actitnssedfen e ioeam as d@crebathrahay eswittide case
of perform ng heating operation in each of the indoor units (B, C, the

hi gh- pre ; Cit.f O & va S a5 npoC f W t chin its
(DL, D2y e ened and the gy “HHET, Syl Sr belracitnsy! |7 Nk

el ectro net,i.c val ves. 5 h of e . her_.hand,
the el e(r:r%rql oerr(%egrﬁoer?aladcne\?; C\(/gg?sfsg)égoﬁé’t ﬁégr iscﬁ}lr’d5 $%f§?‘gtrﬁﬁ p(‘éq&?‘ %S?thgsurblrp}cesned
and the e]ectromagnetic valve (78a) of the liquid extrusion pipe (78) is
closed. Phas %?'result, the use-side refrigerant extruded from one of the
main tanks is evaporated in the heat exchanger (3) f.or heating and
distributed to the individual indoor units (B, C. The refrigerant is
condensed in the respective indoor heat exchangers (12, 14) of the indoor
uni t $0( B,EMBORIINENIasses t hrough the |iquid

The present embodiment is obtained by rendering each of the
indoor units (B, C) switchable between cooling and heating
operations in the circuit structure (Figure 3) of EMBODIMENT 2
described above. A description will be given only to portions

15 different from EMBODIMENT 9 described above.

As shown in Figure 14, the secondary refrigerant circuit
(10) of the air conditioner in the present embodiment is provided
with a bypass pipe (20) for providing a connection between the
liquid pipe (LL) between the indoor units (B, C€) and the low-

20 pressure gas pipe (GL). An electromotive valve (21) capable of
adjusting the flow rate of the refrigerant is provided in the
bypass pipe (20).

In the structure, a part of the use-side refrigerant that

has passed through the indoor heat exchanger performing a heating

25 action during operation flows into the indoor heat exchanger
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10 pipe {LL) and the liquid return pipe (79) to be recovered by the other

of the main tanks. In the case of perform ng cooling operatign,i of
the indoor units (B, C , the respective | ow pressure eIect?%ndﬁ&éﬁﬂgP

val ves (55b, 55d) of the switching units (D1, D2) are opened and 15 the

hi gh- pressure el ectromagnetic val ves (55a, 55c) thereof are closed. On the
ot her hand, the el ectromagnetic valve (78a) of the liquid extrusion pipe
(78) is opened end the eleptronagnetic valve (79c) of the liquid return

pi pe (79)PFEEUHNG .2 A0 +REUPETIPRe HBELSI §BSr EFFRGEAAT PRGY Rfed 1S om
one of 20 the main tanks passes through the liquid extrusion pipe {78) and
t he |i quiwsipdg LBfrigerieststpay ddaydidmasaorvidgal 1gpidaisres niked ndoor
units (B, C. The refrigerant is evaporated in the respective indoor heat
exchangerpshdd f104}p tdfrdugh thdbypassapipe d@0Nt. s ABLoC) tlandtheowstiintss,t he
heat exchanger {5) for cooling 25 through the | ow pressure gas pipe (&) to

be conde ey €he ddme 29'ih dukyc2002% AMIBOIIMNNTEY Bysthepbeghasowd the
mai n tanks through the liquid return pipe (79) . Thus, according to the

present ephadicpRN »r e i?%i‘i?'ék@ﬁ@@grkéﬁ ¥88YnQftd Eﬁerﬂfév%g&anh@glgéen the

main tanks (T1, T2) 1s 5 perforned by heating and cooling t use-
refrigerqﬂé)by using the warm heat of the warmwater and the cold heat of
the cold Water, each for | ocal cooling and heating operations, whereby the

driving force fQr circulating the refrigerant in the secondary.refrigerant
Cireuit (10) | S atRedie PRFS Bhapmaec o herhs Tt ah £ 2Pa Dperfd 7
circulating action with higher efficiency and higher reliability than in a

st r uct ur PRI st afkERaPE dHl Ihims hapvBop| IENT 3 cepaRidddar bpta blowing be
gi ven to EMBODI MENT 13 obtai ned by inproving EMBODI MENT 12 descri bed above.
The presemntpenbodf nehe aksesabeaires rd gerianitngof dypa sfsorthea anrsd®sr i mept he
use- si de
10 exchanger performing the cooling action. Hence, the structure
of the present embodiment is effective in the heating rich state.
Moreover, the amount of the use-side refrigerant bypassing the
indoor heat exchanger performing cooling operation can be
adjusted by controlling the opening rate of the electromotive
15 wvalve (21). Accordingly, it becomes possible to provide the
refrigerant at a proper flow rate in the indoor heat exchange in
accordance with the cooling load.
It is also possible to adopt the structure in which the

electromotive valve (21) is not provided in the bypass pipe (20)

- 20 {(corresponding to EMBODIMENT 2 (Figure 2)).

EMBODIMENT 11
The present embodiment is obtained by rendering each of the
indoor units (B, C) switchable between cooling and heating
25 operations in the circuit structure (Figure 5) of EMBODIMENT 3
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refrigerant by utilizing a phase shift acconpanying the heating and cooling
of the refrigerant. 20 Here,-the description will be given ﬂymgw%gdgytions
different from EMBODI MENT 12 and the description of the sane conponents
that are shown in Figure 25 and used in EVMBODI MENT 12 will be omtted by
retaining the sane reference nunerals . In the present enbodi nent, the
present invention is applied to an air 25 conditioner conprising three

i ndoor unjts (B, C E). 72 29°" July 2002, shown in Figure 25, a

't ou ¢ RSTAR 1 09He or Bs GRS BRRTont: bhrBlPbe b FHTER oPRdYi dithg
force generating circuits (1lla, 11b). The downstreamdriving force

gener at i mpxtiians diEfEnentodacay BEAHMNTH Hasfwikgd sloqviegure 25 has the
first 5 and second nmain tanks (T1l, T2) . On the other hand, the upstream
driving force @genehawhnin dligewiet 161 1abyirecst pipen(2Se floef bhaads snge hef
Figure 25 has third and fourth main tanks (T3, T4) and the subordi nate tank
(ST). Theigimvabpkbebindré vemght q3®) genttHahend €xcitahdef ABY) fbasheganiaral |y
the sane structure as the 10 driving force generating circuit according to

EMBODEMVENE 12o48sietl Pt abaveon@atyhecstige rhand:i thei tipgtoyeam drd \ding

force generating circuit (1la) has such a structure that the third and

f th ' : T .di.nat 1. '

c 8 lrJrTr’ru ni gg%%%%re §(r:1 i g@% ng{lalcg o(:“t'nrhﬁ & g#lg) ;&E%T;;E ) :n&‘dﬁ%‘%ﬁ%se f)\g%)r g E?gt %110%35
cooler (72) . The switching nmechanjsmis .co d,of a plurality o

rect ronieErt! SAPVEETa bl o yLAdE Yha FonIaRs caRrured b ront (a1
generating circuit (11b). The downstream portion of the liquid return pipe

(81) 20 cHrthébeddeas afonhiqng glemgatof3Bhethehe heateasichgrgieamédl f{IB) of
t he heat exchanger (5) for cooling is divided into branch pipes (81la, 81b)

whi ch ar éeraxorimer bed tieliotihduathg canndrt ek spethé d dhoware sswd epoasimipse of
the third and fourth main tanks (T3, T4) . Check valves (CV-6) for
per midt i ngsmNl y Aheklegerambtilewsalve (26) for enabling the adjustment
of the refrigerant flow rate is provided in the bypass pipe (25).
In the structure, a part of the use-side refrigerant in a
liquid phase ejected from the pump (11l) during operation flows
into the heat absorbing element (3B) of the heat exchanger (3)
15 for heating, absorbs heat from the heat-source-side refrigerant
to evaporate, and flows into the high-pressure gas pipe (GH). The
remaining part of the use-side refrigerant flows through the
bypass pipe (25) and merges with the use-side refrigerant in a
liquid phase which has passed through the heat absorbing element
20 (3B) of the heat exchanger (3) for heating to flow into the indoor
heat exchanger for performing heating operation. As for the other
actions, they are the same as in the case of EMBODIMENT 9 described
above (see the arrows in Figure 15 corresponding to the arrows
in Figure 13).

25 Thus, in the present embodiment, the amount of heat received
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25 directed to the third and fourth main tanks (T3, T4) are provided 73
29" " July 2002 in the branch pipes (8la, 81lb). The downstre ort

the liquid pipe (LL) providing a connection between the res%QEBVVékﬂﬂhU|d
sides of the indoor units (B, C, E) is divided into three branch pipes
(LL1, LL2, LL3) 5 which are connected to the respective branch pipes (81a,
81b) of the liquid return pipe (81) and to the liquid recovery pi pe (74) ,

wher eby ranch p LLI, LL onnect ed I,y i Vi uaII to the
ospect i & FORARes oot hEOt PG L2 1of PERE maPA P anRd e p the
subordrnate t ank (. ST) The upstream 10 portjon of the i urd return pipe

(79) is Hh&d edius ek to bGi dmailgex( tt‘)an R@?tam?ﬂets%t}é%@%ggh‘fﬁft Y D1,
D2, D3) according to the present enbodinment will be described. Each of the
SWi t chi nghemivse-chde Defrbgprans thdlrameatssonrgetgide TaErhgghaptdssure
gaspipe (GH), the | owpressure gas pipe (&), and the liquid pipe (LL) are
i nt roduced lioWimd lze pawitt oifi nhpeunises sibg, rB2rif8yantnteashpass ttiee védtchi ng
units (D1, D2, D3) , the high pressure gas pipe (GH is divided into two

branch piaso @i Pfe Rt clBHRS BN 16 aeddOMBanelige pi 0D (£9) @é@tt,r?e ot her
of which has a check valve (CV-7). The check valve (CV-7) permts only the

flowing quinaf the iy %fﬂdcq)%aentoft ‘Ehtehgr@sgﬁtpéﬁﬁé&ﬁﬁe as; gl&ffééit e J;l}b

| ow pressure gas pl pe has an ctronmgnetic va ve In eac

SW t chi ng ur uni ts Ppe J(C(H-I) Ltat he lt\? gr‘e%ur %E‘st ) rg)tp (2(3{_ 23232%(;[ 2t6her

hi gh- pressure ggs are connec

in each of the smrtc unrts }1 % %_connected to the
respect i v"ee ﬁénﬂn =) eﬁagaftbso b1ng element (3B) of the heat

exchanger (3) for heating can be adjusted by controlling the

10 opening rate of the electromotive valve (26). Accordingly, it

becomes possible to provide the refrigerant at a proper flow rate

in the heat absorbing element (3B) of the heat exchanger (3) for
heating in accordance with the heating load.

It is also possible to adopt the structure in which the

15 bypass pipe (25) is not provided with the electromotive valve (26)

(corresponding to EMBODIMENT 3 (Figure 4)).

VARIATIONS
A description will be given to respective circuit
20 structures obtained by applying the structures of EMBODIMENTS 4
to 8 to the circuit structure of EMBODIMENT 9 described above.
The circuit illustrated in Figure 16 is obtained by using
the liquid return pipe (30) in EMBODIMENT 4 in the circuit
structure of EMBODIMENT 9.
25 The circuit illustrated in Figure 17 is obtained by using
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exchangers (12, 14, 16) . The liquid pipe (LL) and the | ow pressure gas

pi pe (G) are 5 connected to each other by a bypass pipe (9£am3uﬁhﬁx%%pass
pi pe (92) has an el ectromagnetic valve (93). A heat exchanglinhg p&r 4)

for causing a heat exchange between the refrigerant flow ng through the
bypass pipe (92) and the refrigerant flow ng through the | ow pressure gas
pipe (G) is contained in each of the 10 switching units (D1, D2, D3). A
descriptign wil.l b iven next to rati i in the .present .
enbodinen?.e¥%éq§ﬁ§t%ﬁqﬁfqnﬁ1p%oﬁggitfﬁbqﬁgﬁﬁ%% onegoﬁnth Fi sttt hird
i ndoor units (B, C, E) _which Berforns heati ng operation opens the

hi gh- pr es3tFackreet PHnEiR@PHEENLI Ye 15 (90) and cl oses the el ectromagnetic
val ve (93) of the bypass pipe (92) and the | ow pressure el ectronagnetic
valve (91) . OfTh@ecigidelt HdddistmpdeshilncRigyrant8 icoohéetineg by waéngndoor
unit which perfornms cooling operation closes the high pressure

el ect r omagnet L tqualv@acs@geand pgehe(40)ecinoBHOBIMENTValova 2t O3y iptuihe
bypass pipe (92) and opens the | ow pressure el ectronagnetic valve (91). In
this gstaterrhighreressomeogemenated in the circul ation heater (71) and | ow
pressure generated in the circulation cooler (72) are caused to act on the

respective tankppe Siipd@rd % 1% sds FMOPLVENIL 12 flescy ioﬂ%‘%‘li%@’%yhfl%%ﬁégh

pressure is caused to act 75 29 n July 2002 on the first and anks

Lanks (T2t o ) BpBr SR NG ABRERRhe Ry 2RL i1 AEERCENESPHPHE, oo

by the solid arrows,in Figure 26. 5 The refrigerané extruded fromthe first
tank (T1)°phRskletRiboghtt AETPFHUFE pf pEMEIRTMERT e¥aporate in the heat
exchanger (3) for heating and flows into the indoor unit which perforns

heati ng oper at i Bie tdreaight tiHe usitgratmcesouFéoyas 89 pes B iner fur eskag
illustrates the circulating operation of the refrigerant when 10 heati ng
oper dtdi onths lpenfial pedsagetieod (40} iandhsexmwhd naobation of EMBODIMENT

6 in the circuit structure of EMBODIMENT 9.

The circuit illustrated in Figure 21 is obtained by using
two outdoor units (Al, A2) as used in EMBODIMENT 7 in the circuit
structure of EMBODIMENT 9. 1In each of the outdoor units Al, A2,

15 the liquid passage pipe (40) is branched and connected to the
suction side and ejection side of the pump (11).

The circuit illustrated in Figure 22 is obtained by using
an outdoor unit (A2) as used in EMBODIMENT 8 in the circuit
structure of EMBODIMENT 9. In the ctiuit also, the liquid

20 passage pipe (40) is branched in the outdoor unit (Al) to be
connected to the suction side and ejection side of the pump (11).
Moreover, the heat exchanger (52) of the outdoor unit (A2) in the
circuit 1is composed of a heat exchanger in a cascade
configuration.

25
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units (B, C) and cooling operation is perfornmed in the third i ndoor unit
(E) ) . The refrigerant that has flown into the indoor units , i.S
condensed in the indoor heat exchangers (12, 14) to peHﬂﬂrﬁ%éE#ﬁgégg
heati ng operation. Thereafter, the refrigerant passes through the |iquid
pi pe (LL) and a part of the refrigerant flows into the indoor unit (E)

whi ch perforns cooling operation. The refrigerant that has flown into the
i ndoor unit (E) which perfornms cooling operation evaporates in the indoor
heat exc )1 to performindoor cooling operation, passes through
the | ow pressure gas pipe (G) to condense in the heat exchanger (5) for
cool i ng, passe§hehrbaghenke ¢Meedinert urgbtsins (81) dravhbagr ekoves ed By t he
fourth main tank (T4). The remaining part of the refrigerant flows through

the |i quitdapisfer(dilng ahd ywassesd® ¥ etfhmigegtantthiey [utgiul iz red ar phpspesHifd) to
be recovered by the second 76 29°'n July 2002 main tank (T2) . On the

ot her hangcdrprnyaing @elahktagxhgudad Ebemihheot hikd raf i gerdnt T Hmsses
through the liquid return pipe (79) to be recovered by the second main tank

T2, ag indicatied -JUdig Y AeeMBoHTMMEr 19 Jd QUWi§e2B-addvd hi s case, the

action of supplying and recovering the liquid refrigerant perfornmed to and

LETIARS, Eee R0 et el R (5E 5P

extruded from I'rd mai is suppli OW pressure is
mai nt ai ned i.n the sybordi nate tank ST% and t he % lLiquid refrigerant is
ecover o5 iR RS CUIoh ey S eReat & Ert) SR hi Gty SS6\ BHE FEALE ned
in the subordinate tank (ST). Such a circulating action of the refrigerant
i s perf oM@ iniripeshd 69awn §0PeahPEr FYPRYYLIBE c@nge?@%wwwq:m tWatEh)
correspondi ng to the downstream punp according to EMBODI MENT 6 15 descri bed
above anchnd tdh pher upst cedn draitemg frexe(@bmer 61bhg forrr cuppyibay) and
corresponding to the upstream punp descri bed above. Therefore, the
ci rcubat ilgaRidion ebliheatsetsiviebeehr igeraditcé@nnto the outdoor unit
(a).
A description will be given first to the connection of the
warm water pipes (60a, 60b) to the heat exchanger (3) for heating
and the connection of the cold water pipes (6la, 61b) to the heat
15 exchanger (5) for cooling.
Awarmwater supply pipe (62a) is connected to the warmwater
pipe (60a) on the warm-water supply side and to the flow-in side
of the heat releasing element (3A) of the heat exchanger (3) for
heating. A warm water recovery pipe (62b) is connected to the
20 warm water pipe (60b) on the warm-water recovery side and to the
flow-out side of the heat releasing element (3A) of the heat
exchanger (3) for heating.
On the other hand, a cold water supply pipe (63a) is
connected to the cold water supply pipe (6la) on the cold-water

25 supply side and to the flow-in side of the heat absorbing element
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be perfornmed properly in each of the heating rich state and the cooling
rich state, simlarly to EMBODI MENT 6. 20 In the case where §@§QI 05 (H'ne

i ndoor units (B, C, E) perforns heating operation, the el ec? o] dn%c
val ve (93) of the bypass pipe (92) is opened. This allows the refrigerant
condensed in the indoor heat exchangers (12, 14, 16) to be recovered

t hrough the bypass pipe (92) and the | ow pressure gas pipe (&A). 25

Al t hough h of the enbodi,ment s escribhed the_ case, 77 29t h July 2002
wher e the@eggntthef E‘\?@ﬁt?)&%h?%g%ﬁggﬁego §°aoﬁléﬁgr' céncd?sjtc? BREPT 1HEBrekent
invention is also applicable to other refrigerating apparatus. Al though
each of ENE®DI RS &StSOTﬁe%@ddé;é’cqut?edc‘?ﬁ% ¥aker sPhRer d6iRd mreddirt
invention is applied to an. apparatus conprising two indoor units (B, C
and ENVBORDINENWaL3: thaze efsssny btidle mnd dse Wirerielawreoyr esicdn dhvidm itogat s
applied to an apparatus conprising three indoor units (B, C, E) , the

present iabsbiony edement| (PAY ed therletat ekibchapyeze($) iforeadbodbings atrso
applicable to an apparatus 10 conprising three or nore indoor units or to

an appar aneset,n vhechuse-pdidal irb¥rofehgat exchangpbsadeq cont aheethddt a
singl e indoor unit. | NDUSTRI AL APPLI CCAPABI LI TY 15 As descri bed above, the

refrigeraty ARar fu C i I i i i for
use in aﬁé}!ac?% condi('?i)oar&ig? g%%rg%l?glél% utasqgﬁgﬁglg?ﬁ%e% In oggeh‘zg?fde‘ic aﬁgers,

cepect 1l oAl oL EON! R ML AUERISLY B ERLYLG 001 9 o
refriger a\;sien—gs ia epz;;t:reaftru_lsgecroar;r\}%r iissi Qgﬁdgngggt ::Lrsxotul'lx’é: %eat exchanger (5) for
cooling by using cold heat from the cold water that has flown in
10 through the cold water pipe (6la).
The connections of the gas side (upper end portion in Figure
23) of the heat absorbing element (3B) of the heat exchanger (3)
for heating to the individual switching units (D1, D2) are the
same as in EMBODIMENT 9 described above. Likewise, the
15 connections of the gas side (upper end portion in Figure 23) of
the heat releasing element (5B) of the heat exchanger (5) for
cooling to the individual switching units (D1, D2) are the same
as in EMBODIMENT 9 described above.
A description will be given next to a driving force
20 generating circuit (11) constituting the transfer means.
The driving force generating circuit (11) comprises: a
circulation heater (71) as pressure 1increasing means; a
circulation cooler (72) as pressure reducing means; first and
second main tanks (Tl, T2) and a subordinate tank (ST).

25 More specifically, the circulation heater (71) includes a
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side unit (A); use-side units (B, C); and at |east one of heat exchangers
(12, 14) contained in each of the use-side units (B, 5 C , nggﬁ %Spgrated
in the heat-source-side unit (A) being supplied to the use- % Lufin (B,
C), at least one (12) of the heat exchangers form ng a heat-rel ease-side
heat exchanger (12) for perform ng heat rel easing operation, the other (14)
of the heat exchangers form ng a heat-absorption-side heat exchanger (14)
10 for perform heat sorbjn eratjon, the heat-source-side unit (A)
"ol udi hGeaChEal an ey cister A I Eau Ayt BTG R ©Lemmss (BB b ho
el ement (3B) for receiving warmheat fromthe heating elenent (3A), and a
heat rel Bhérhgegcbppae hsBt ftherebesivgieng cdhe Reat frémpshedcedkinaytls

el enent (5A) , transfer nmeans (11), the heat absorbing el enent (38), the
heat rel éd23Ahgi 2lcemerctesBEo mel wiahmm Weberexighmn($@ad ¢d X helwprieiwager
connected to each other by a liquid pipe (LL) and gas pipes (GH Q) to
constit usapplyseidedei s eftié gelmintvatidrC subpl{0pipbr egd) 20 orhittle ather
refrigerant circul ates, wherein, in the use-side refrigerant circuit (10),

the |4 quihdnbefs igger §Gf>pil_? BMAPQNEY efs iddnhe thept o aronphag &lerBRt 163B)

with the warm héat fromthe heating elenent (3A), the gas refrigerant flows

to th - S it - [ [ 25 d I heat |
Lhe heat Srel BaeE aF oA ROLP The hasaer 0a 11800 3l y 2002 (12) 1o b

densed, the_|iquid refrigerant bs, heat (i.n the heat-absarption-sid
feat  exchanger TCTH 1 BB SURMBTaf B, Lenst BHG 0 Y icgEPaRE HABIEh POPRRe

heat -source-side_unit (A) via the gas pipe (G) to be condensed in the heat
rel easi nd78Remehfc) BRSO VRFR ¢PRNRBERRA herd v e tCodhengespertave( 54) ,
and then the liquid refrigerant flows into the heat absorbing el enent (3B).
2. The reppegeerd ipny tHppssr afushacednrdiagkso(Td ald) landhdreisnbarbjpass pat h
(20) is provided in the use-side refrigerant circuit (10) such that the
condemsedan&f ri@mant i nFihet heab third tank pressure increasing
electromagnetic valves (SV-P - SV-P3) are provided in the
respective branch pipes (73a - 73c).
A liquid recovery pipe (74) has one end connected to the
lower end portion of the heat absorbing element (71B) of the
15 circulation heater (71) and the other end connected to the lower
end portion of the subordinate tank (ST). A check valve (CV-
1) which permits only the flowing out of the refrigerant from the
subordinate tank (ST) is provided in the liquid recovery pipe
(74) .
20 On the other hand, the circulation cooler (72) includes a
heat absorbing element (72A) and a heat releasing element (72B)
which exchange heat therebetween. The heat absorbing element
(72n) is connected to the cold water pipe (6la) on the cold-water
supply side via the cold water supply pipe (63a). A gas recovery

25 pipe (75) is connected to the upper end portion of the heat
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10 rel ease-si de heat exchanger (12) bypasses the heat absorption si de heat
exchanger (14) to flowinto the heat rel easing el enent (5B) lrgboz
refrigerating apparatus according to claim2, wherein an adf%sHFH
mechani sm (21) for adjusting a flowrate of 15 the refrigerant bypassing

t he heat-absorption-side heat exchanger (14) is provided in the bypass path
(20). 4. The refrigerating apparatus according to claim 3, mherein t he

adjustln%eH% anlsghg%%%6|z753glowgg gb%%% vaI $4$%) g%@ ng

rate of Wi CH IS a jus rrgera

coO rlSlr] e ate Ustln ans | Crea5|n th606|n rate of
SR RS T S LI L O aﬁ%?ﬁormecrrgeéf % the

absor bed by the heat-absorption- S|de heat exchanger (14) is smaller than a
requi r ed r&PPestise heanchorbeepsel?dact FdmedsthRedpdatuprl eaxiesi(Id)heat
exchanger (12). 80 29°'n July 2002 5. The refrigerating apparatus

accor di ngndo tbkeaebyl conheceed antypadsapayhté 28)e irse gpet ided uppdthend
use-side refrigerating circuit (10) such that the condensed refrigerant in

t he heat pogltaasisngf elreymmatin (GR)kHYrasIEs) bhe twasudbsarbiane bagk egemt. (3B)
and flows into the heat-rel ease-side heat exchanger (12) . 6. The

refrigeragting appary us @&ﬁ?rHkQQSEQeCEéﬁﬂbgngW@Q%%%Qo%Bg%@kq%“ﬁgives
nechanlsn1(26) for adjustlng a flowrate of the refrigerant bypassing the

B %?g?%s acc r v&QeBTQMHﬂﬁgr%% Q@%&%ﬁgﬁﬁngﬁégﬁ&% h75a The

refrigera |ng ap to claim
nechanrsnrg&ﬁé is aflowrate adjustrng val ve (26) the opening rate of
which is a tabl e, the apparatus further conprising 15 opening rate

adj usting neans for |ncreasrng the o Penrng rate of the flow rate adjusting
val ve (26) as & ddquiide uppduneipe (76) is connected to the lower end

10 portion of the circulation cooler (72). The liquid supply pipe
(76) is divided into two branch pipes (76a, 76b) which are
connected individually to the respective lower end portions of
the main tanks (T1, T2). Check valves (CV-2) for permitting only
refrigerant flows toward the main tanks (T1l, T2) are provided in

15 the respectiva branch pipes (76a, 76b).

The main tanks (T1l, T2) are located at positions lower in
level than the circulation cooler (72), while the subordinate tank
(ST) is located at a position higher in level than the circulation
heater (71).

20 A liquid pipe (77) is connected to the liquid side (lower
end portion in Figure 23) of the heat absorbing element (3B) of
the heat exchanger (3) for heating. The liquid pipe (77) is
divided into two branch pipes (77a, 77b) which are connected to
the respective branch pipes (76a, 76b) of the liquid supply pipe

25 (76) and thereby connected individually to the respective lower
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of heat to be released fromthe heat-rel ease-side heat exchanger (12) is
smal l er than a required anmount of heat to be absorbed by th? ]

heat - absor pti on-si de heat exchanger (14). 20 8. The refrige atiHB’gﬁggratus
according to claim1l1, wherein |liquid passage pipes (30, 35, 40) are
connected between a first liquid pipe (LL) providing a connection between
the heat releasing elenent (5B) and the heat absorbing elenent (3B) and a

second liquid pipe (LL rovi di ng a conpection between the 2

heat - r el eegéipgir&éoﬁl(%a? exXthifrdér g?ﬂb? Qﬁ'd &ﬁg‘he hegh valigs: ?le'?)z%@
absorption-si de heat exchanger (14), theliquid passage pipes (30, 35, 40)

al | owi ng REFEFFInGendnt rebrigeRapet Wedrs digeritest t o neef apriingecond
pipe (LL). 9. The refrigerating apparatus according to claim8, 5 wherein

t he transdlkememeanSR)1DE ibephegtdedchangére €3) for hgaitdngi pee (tdviadet t he

| i qui d passage pipe (30) has an upstream end connected to the second liquid
pi pe (LL)imntha coswsdt o enshclonpeséed(1Papelmsen the transfer nmeans (11)
and the heat releasing elenment (5B) in the first liquid pipe (LL) . 10. The

refrigerating appanalus asceedimy Ladct gé mi%uimgiggn(m)f bow et fedhdisting
valve (31) the flowrate of which is 15 adjustable is provided in the

liquid passage, 'gfotﬁﬁ’@}’ Lhe anai%H?:df “?%???s%%prh?bg?o&nﬁﬁgi. ng Al e

adj usti ng neans I ncreasi ng an anount o efrigera t hrough t he
i quid passage pipe (30) by increasing the openi.ng . rate.of ,the flow rate
i st | hoF APV o aird dqBR e a HBRR ARt Hodre 5 RRLH ST BN ¢ he
heat absorption-side heat exchanger (14) is smaller than a required anount
of heat tRIBR (7T&)easBdl ¥FoiA tied WHeapiPe| Eh¥e1si ferkbar compaind teithe

liquid extrusion pipe (78). The liquid return pipe (79) is

10 divided into two branch pipes (79a, 79b) which are connected to

the respective branch pipes (77a, 77b) of the liquid pipe (77)

and thereby connected individually to the respective lower end

portions of the main tanks (Tl, T2). An electromagnetic valve

(79¢c) is provided in the ligquid return pipe (79), while check

15 wvalves (CV-4) for permitting only refrigerant flows directed to

the main tanks (T1, T2) are provided in the respective branch pipes
(79a, 79b).

The liquid pipe (77) connected to the heat absorbing element

(3B) of the heat exchanger (3) for heating and the liquid recovery

20 pipe (74) connected to the subordinate tank (ST) are connected

to each other by an auxiliary liquid pipe (80). The auxiliary

liquid pipe (80) is provided with a check valve (CV-5) for

permitting only a refrigerant flow directed to a subordinate tank

(ST). Furthermore, a liquid return pipe (81) is connected to the

25 1liquid side (lower end portion in Figure 23) of the heat releasing
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11. The refrigerating apparatus according to claim8, 25 wherein 82 29t h
July 2002 the transfer neans (11) is provided in the firsté#ﬁgyid ane {LL)
and the liquid passage pipe (35) has an upstream end conne ‘%%? €n the
transfer nmeans (11) and the heat releasing elenent 5 (5B) in the first
l'iquid pipe (LL) and a downstream end connected to the second |iquid pipe
(LL). 12. The refrigerating apparatus according to clain111 wherei n a flow

rate adju t|n va (36) the Reni N te of ikch.10 is ustab
provided ﬁ% I{éﬁitj %assage%ﬁﬁpe %%%? "re a 6ar5?usCF@ |S|ng
openi ng rate adjustln means for |ncrea5|ng an amount of refrlgerant

fl owi ng BAFBEGRCERETT Qfi HNBabkAgE Figt }pﬁy(q]r?cﬂéa‘é‘?‘h@e?ﬁ% disehhBg rate
of the flowrate adjusting valve (36) 15 as a required anount of heat to be
rel easedliavidt Ketheat Pieredd@)si de heat exchanger (12) is smaller than a
requi red amount of heat to be absorbed by the heat-absorption-side heat
exchanger (14) ThelBordhwinefis gédreabitmgcappar af ushacedndigegand cliatcmi8, 20
wherein two transfer means (1lla, 11b) are disposed in the first liquid pipe

(LL) mndo@ khgukdrpassageipnpe @4QbridingorveehedpbeswnenchBediwentr ansfer
means (1la, 11b) in the first liquid pipe (LL). 25 14. The refrigerating
apparatus according to claim13, 83 29" July 2002 further conprising

Operating Actions
Next, operating actions in the present embodiment will be
described.

10 In the case where heating operation is performed in the
first indoor unit (B) and cooling operation is performed in the
second indoor unit (C), the first switching unit (D1l) opens the
high-pressure electromagnetic valve (55a) and closes the low-
pressure electromagnetic valve (55b). On the other hand, the

15 second switching unit (D2) closes the high-pressure
electromagnetic valve (55¢) and opens the low-pressure
electromagnetic valve (55d). |

The pressure increasing electromagnetic valve (SV-Pl) of
the first main tank (T1), the pressure increasing electromagnetic

20 valve (SV-P3) of the subordinate tank (ST), and the pressure
reducing electromagnetic valve (SV-V2) of the second main tank
(T2) are opened. On the other hand, the pressure increasing
electromagnetic valve (SV-P2) of the second main tank (T2), the
pressure reducing electromagnetic valve (SV-V1) of the first main

25 tank (T1), and the pressure reducing valve (8V-V3) of the
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capability adjusting neans for adjusting the transfer capability of the
downstream transfer neans (11b) to be higher than the transgggdcsp?6¢éity
of the upstreamtransfer neans (1la) 5 as a required anount “0of Heaf 1o be
absorbed by the heat absorption-side heat exchanger (14) is smaller than a
requi red amount of heat to be released fromthe heat-rel ease-si de heat
exchanger (12), while adjusting the transfer capability of the upstream
transfer nmeans (1l1a) to be higher than the transfer 10 capability of the
downst r ea?iReEdERke et (9Th)25_ @lPeRfbi red anpunt of heat to be rel eased
fromthe heat-rel ease-side heat exchanger (12) is snmaller than a required
anmount of heat Merdevebs dhigetk siyethivd edeciopppgnesacsyalbv e d{78ax cTRgger
(14). 15. The refrigerating apparatus according to claim8, 15 wherein the
transfer ofane [1dhidseptrovs ded pipet (285 iarsi thieqll gupd peet{udn) papd (T
portion of the liquid passage pipe (40) connected to the first liquid pipe
(LL) is divddethbsedo a first branch pipe 20 (40a) and a second branch pipe
(40b), said first branch pipe (40a) being connected between the heat

rel eagi ng el emepy %ﬁ:@ %{‘Qté,helz%%ﬁ)r@%%sf@ﬁrﬁeédéén ivgafrh‘ewzﬁééﬁto}ié’é'i pi pe

(LL), said second branch pipe el ng connected between the transter

means (11)_ and th eat absorbing 25 elepent (3B).in e first liqu.d pipe
(LD ba wadef angfi 08 U S FaR e ERafaRETE: £bia oSt vieon BbapentrD
second flow rate control valve (40b) being provided in the first branch

pi pe (403NArRLFFtdlel QR ARRE DT ahlt) HPEEFES) @ FégPePEPTERYS WHBth THRe
refrigerating apparatus according to claim15, 5 further conprising

open/ cl osevaperaolomealfis ther bipithicdhgrefeigerant f Lowthgt dieaint absoxkal ve
(41a) and closing the second flow rate control valve (41b) when a required
anount ofebheaént o(TEB)aksbrthedchyctihetion heater (71) and a low pressure

10 with the condensation of the gas refrigerant in the heat releasing
element (72B) of the circulation cooler (72). As a result, the
pressure inside the first main tank (T1) and in the subordinate
tank (ST) is increased (pressure increasing action), while the
pressure inside the second main tank (T2) is reduced (pressure

15 reducing action).

Consequently, the liquid refrigerant extruded from the
first main tank (T1l) is introduced into the heat exchanger (3)
for heating where it exchanges heat with warmwater and evaporates,
as indicated by the solid arrows in Figure 24. Thereafter, the

20 refrigerant flows sequentially through the first switching unit
(D1), the first indoor unit (B), the second switching unit (D2),
and the second indoor unit (C) to perform heating operation in
the first indoor unit (B) and cooling operation in the second
indoor unit (C).

25 The gas refrigerant that has flown out of the second indoor
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heat - absor pti on-si de heat exchanger (14) is snmaller than a 10 required
anount of heat to be rel eased fromthe heat-rel ease side h§§$h?3$ gger
(12), while opening the second flow rate control valve (41 CcI"0Si ng
the first flowrate control valve (4la) when a required anmount of heat to
be rel eased fromthe heat-rel ease-side heat exchanger (12) is smaller than
a required 15 anount of heat to be absorbed by the heat-absorption-side

heat exchanger .(14). 17...The refrigerating a rat u ccar di 0. claim8§,
Wher oi n DAL (GhohdostaarrCads TAFER e NG, B cPERORE gt or fRog
(LI~) and the portion of the |jquid gassa eIE%Pe (4%& onnected to the
first IiGArE YR CeLFordenssitedhenksah §53a  Had %%(:CO(O&G@)G'aﬁBda
second branch pipe (40b), said first branch pipe (40a) being connected to

t he gas pepeesstitapigiypshe darwiid tmed Uydapipereb8l ng’ B deebe ¢s8pvesadd
second 85 29t" July 2002 branch pi pe (40b) being connected between the

t r ansf er byeahs fddgndmchitrhe alndat(Tabs or Bhadl iefveine nte fE3Be rantt hen@iensedl i qui d
pipe (LL) , a first flowrate control valve (42a) and a second flow rate

contrl  yal yee 42R)1beiine poovededrd)n ikhentid@icdd anel PheesdHR) maiand in
t he second branch pipe (40b). 18. The refrigerating apparatus according to

claim 17 r LBl o] | kH$ti ng means for adjusting
respectiEgagpg??zgeﬁnggﬁo?ﬁfhgggrga FSFE SgﬁP?ol val ves (42a, 42b) such

that 10 the opepjnd Ft%teersg{beé%}fir{'{étt%?""(gﬁmh%%mﬁeoén V@%ﬁ(&/ﬁ?@@ hS

hi gher than thé opéning e second rate contr alve %RZb) as
a required anount of he

exchangePTEERPIRst Q¢ S{e%tﬁé‘ 9% soribg ﬁgéﬁ%nﬁ?{]%atéégﬁg g&i}bﬁggigi}:gggggat
fromthe heat-rel ease 15 side heat exchanger (12) and that the opening rate
of the sheafgr (71), the liquid refrigerant within the subordinate tank

10 (ST) passes through the liquid recovery pipe (74) to be supplied
to the heat absorbing element (71B) of the circulation heater (71),
as indicated by the broken arrows in Figure 24. The supplied
liquid refrigerant evaporates in the heat absorbing element (71B)
to contribute to increased pressure in the first main tank (T1).

15 Thereafter, the liquid refrigerant within the subordinate tank
(ST) is mostly supplied to the heat' absorbing element (71B) so
that the pressure increasing electromagnetic valve (SV-P3) of the
subordinate tank (ST) is closed, while the pressure reducing
electromagnetic valve (SV-V3) of the subordinate tank (ST) is

20 opened.

This lowers the pressure inside the subordinate tank (ST)
and a part of the liquid refrigerant extruded from the first main
tank (Tl) passes through the auxiliary liquid pipe (80) and the
liquid recovery pipe (74) to be recovered by the subordinate tank

25 (ST), as indicated by the dash-dot arrows in Figure 24. Such
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flow rate control valve (42b) is higher than the opening rate of the first
flowrate control valve (42a) as a required anmount of heat %g Jtl)ﬁa Esd)fased
fromthe heat-rel ease-side heat exchanger (12) is smaller fz an & required
anount of heat to be absorbed by the 20 heat-absorption-side heat exchanger
(14). 19. The refrigerating apparatus according to any one of clains 1 to
18, further conprising a plurality of heat-source-side units (A, A2),

respective ﬂas sides of the hea(% absor bi ng el ﬁmﬂits SISB% %5,of t he |

i ndi vi dudFthRBE - 3D rEer ST 1 Hid SV PN LiGHAEcF8GT 888 ranh an 5y y
2002 to each other and to the heat-rel ease-side heat exchanger (12) via the
gas pi petheubarstipaig tankatSE) des per{aenedal teanadsilygl sreseacsivep) of
t he individual heat-source-side units (Al, ~2) being connected 5 to each

ot her andfttde het hens rehsonmadnndilde rhepecexehaigat foblgnata ¢ helgas pi pe
(A&). 20. The refrigerating apparatus according to any one of clains 1 to
18, furt hev-ponprsviug) aofaukel matiyy heakssqQuiLecerd) de unit (A2), the
auxiliary heat-source-side unit (A2) being 10 sw tchabl e between a

heat -y el ease aggist is”tﬂ:kﬁ&&i:i?@ngfaﬁélgekfbﬂﬂea e ay ild pagtsltodt Pikbe
heat -r el ease-si de heat exchanger (12) and recovering the liquid refrigerant

flowing ot ohdhe dieal haleaseradeabeat archanger a2l wahaallgwng

the refrrgérant pass throug € heat-absor pt exc
(14) and a heat-apsorptipn assisting action of. supplyi E#e i qui d

Fof 11 gor BRESPBEE N RERT S 00 F P bhoTRdee hEa b Bh ARy P 1 41 GhenbuEst
allowing the refrigerant to pass through the heat release-side heat
exchangekainofankd(Fek And ity the G- 2 aecinge PARELEPBRABRG LG VBl Ve he

heat - absor pti on-si de heat exchanger (14) . 21. The refrigerating apparatus
accor di ngSVeV2) apf 2l¢ second main tank (T2) are closed. The pressure

10 increasing electromagnetic valve (SV-P2) of the second main tank
(T2) and the pressure reducing electromagnetic valve (SV-V1) of
the first main tank (T1l) are opened.

This lowers the pressure inside the first main tank (T1)
and conversely increases the pressure inside the second main tank

15 (T2) . Accordingly, a refrigerant circulating state is achieved
in which the liquid refrigerant extruded from the second main tank
{T2) circulates as described above to be recovered by the first
main tank (Tl). In thiscase also, theopeningandclosing actions
of the pressure increasing electromagnetic valve (SV-P3) and the

20 pressure reducing electromagnetic valve (SV-V3) are repeated in
the subordinate tank (ST), so that the actions of extrusion and
recovery of the liquid refrigerant are alternately performed.

With the foregoing switching actions being repeatedly
performed between the electromagnetic valves, the use-side

25 refrigerant is circulated so that heating and cooling operations
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wherein the auxiliary heat-source-side unit (A2) has transfer neans 25 (50)
, a heat exchanger (52) , and flow path sw tchi ng neans (51)£$hf7 68t"
July 2002 the heat-rel ease assisting action of the auxiliarﬁZ uly 20

heat - source-side unit (A2) includes switching the flow path sw tching neans
(51) , supplying the gas refrigerant ejected fromthe transfer neans (50)
and evaporated in the heat exchanger (52) 5 to the heat-rel ease-si de heat

exchanger (12 and recovering, in_the transfer,neans .(50),.. the Ljiguid
o1 Gor aRES IRHERBREA TS Adaetr ahdasbEa HadtP dRiihym o19) ¢fn’t ne
heat - absorpti on assisting action of the auxiliary heat-source-side unit
(A2) incltaeeeshiveh¥ng the flowpath 10 switching neans (51), supplying
the liquid refrigerant ejected fromthe transfer nmeans (50) to the

heat - absor pti onIgi teeheaseewbhaagepol 10y, cpadatbodehsi pgrfonmetieihethe
exchanger (52), the gas refrigerant passing through the

heat - absof prsonisdoer heatt efB)hangehebtdhgampole cat con ats pe riforaiegh ihhehe
use-side refrigerant 15 circuit (10) such that the refrigerant is recovered

by the traasbaa ikadsr (BR): (2%, dhe fiefdt gafidthhaqappat afp1y 200akdi fhet O
claim 21, further conprising switch control neans for swtching the flow

rate swtghhnop2050620S ofabl BHERnLRAL Lha Reqlssa! eaRe AsaisILng aghion 1

per f or med en a required anmount “of heat to be released

h -rel -side h h . i h ired f
neal {0 DETEBRA Bed By ENIoRASE b earBE: dRoE qe Poarn e, ERBRbcr v da) iha tne

heat-absorgtioa assi sting action, is 2§xﬁerforned when t he required anount
of heat t®B<H8" bso?%éﬁc%gn?he Wyt 2oD2)y| PPEHE2 hERE- abBLFPTPEASETER heat

exchanger 514) is larger than a
electromagnetic valve (855¢) and closes the low-pressure

10 electromagnetic vwvalve (55d). The driving power generating
circuit (11) performs the same actions as in the case described
above.

As a result, the liquid refrigerant extruded from one of
the main tanks evaporates in the heat exchanger (3) for heating

15 and condenses in the second indoor unit (C), thereby performing
a heating action. The liquid refrigerant that has passed through
the second indoor unit (C) is introduced into the first indoor
unit (B) to evaporate, thereby performing a cooling action. The
gas refrigerant that has passed through the first indoor unit (B)

20 is condensed in the heat exchanger (5) for cooling to be recovered
by the other of the main tanks. As for the other actions, they
are the same as described above.

In the case of performing heating operation in each of the
indoor units (B, C), the high-pressure electromagnetic valves

25 (55a, 55¢) of the switching units (D1, D2) are opened and the
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requi red amount of heat to be released fromthe heat-rel ease side heat
exchanger (12). 23. The refrigerating apparatus according Egmqﬁxyaas of 5
claims 1 to 22, wherein switching neans (D1, D2) for selectively smngching
the respective gas sides of the heat exchangers (12, 14) between the heat
absorbing el enent (3B) and the heat releasing elenent (5B) to provide
connections between the respective gas sides and the sel ected ones of the

el enents, are provided.in.the 10 use-side r { g t circuit (10). 24. The
e 11 ger hoT RE SR Bas Sede Crretran e STl G b a5 DL R Ly

val ves (55a, SSC%Ifor swi tching the respective gas sides of the_heat
exchange?? ¥ other 5aRde neh# ec&t}”é%‘}and”r?d:lél ZAeNE (BF) Rk Wbenliquid
comuni cating state and an 15 interrupted state and second sw tching val ves
(55b, 55u¢tepn BiPeEchlNy ihepwmseand éhgaslectosomapinehachual vexéhdaper s
(12, 14) and the heat releasing elenent (5B) between the comunicating
state andftthkei higquidpértdrssade pipep(d8) déd chosdd.sw t chi ng neans (D1,
D2), the refrigerating apparatus further conprising 20 switch control neans

for gontrollingstheeswltghtRg umansi ddke Pl hyesuah &heiudbe Medt oxchangers
(12, 14) connected to the switching neans (D1, D2) being forned into

heat - r el gﬁé%éﬂrﬂ?aﬂﬁgtiﬁeéQQﬁng'&%d@@fth%‘lﬂec{%' ARG 08) ‘Efgo;zz{aeggﬁd{w&hi ng

val ves (55a, 55c¢) and closing the second swtching in one

26" 0 30l 979063 L SeB R e 15 FRELOERARTof PERE S RAER nEchs (B Do)

being fornmed, into heat-absorption-sjde heat exchangers (12, 14) by closing
the firsteShig8RPAG WaFoREeN86d, 155RF LaRPeichyntRer dedaxshrRenrfg
val ves (55b, 55d) in the other of the switching 5 neans (D1, D2). 25. The
refriger 412ngl 4 dr bhasindeor dinddg st éBarfy) enel passeaiterduglo the, Liieidi n t he
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25 through the low-pressure gas pipe (GL) to be condensed therein
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A description will be given next to operating actions in
the present embodiment. The switching unit connecting to that
one of the first to third indoor units (B, C, E) which performs
heating operation opens the high-pressure electromagnetic valve

15 (90) and closes the electromagnetic valve (93) of the bypass pipe
(92) and the low-pressure electromagnetic valve (91).

On the other hand, the switching unit connecting to the
indoor unit which performs cooling operation closes the high-~
pressure electromagnetic valve (90) and the electromagnetic valve

20 (93) of the bypass pipe (92) and opens the low-pressure
electromagnetic valve (91).

In this state, high pressure generated in the circulation
heater (71) and low pressure generated in the circulation cooler
(72) are caused to act on the respective tanks, similarly to

25 EMBODIMENT 12 described above. If high pressure is caused to act
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The refrigerant that has flown into the indoor units (B,

C) is condensed in the indoor heat exchangers (12, 14) to perform

15 indoor heating operation. Thereafter, the refrigerant passes
through the liquid pipe (LL) and a part of the refrigerant flows
into the indoor unit (E) which performs cooling operation. The
refrigerant that has flown into the indoor unit (E) which performs
cooling operation evaporates in the indoor heat exchanger (16)

20 to perform indoor cooling operation, passes through the low-
pressure gas pipe (GL) to condense in the heat exchanger (5) for
cooling, passes through the liquid return pipe (81l) to be
recovered by the fourth main tank (T4). The remaining part of
the refrigerant flows through the liquid pipe (LL) and passes

25 through the liquid return pipe (79) to be recovered by the second
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recovering the liquid refrigerant performed to and from the
subordinate tank (ST) is such that a part of the refrigerant
extruded from the third main tank (T3) is supplied when the
low-pressure is maintained in the subordinate tank (ST) and the

10 liquid refrigerant is recovered by the circulation heater (71)
when high pressure is maintained in the subordinate tank (ST).

Such a circulating action of the refrigerant is performed
with the downstream driving force generating circuit (11b)
corresponding to the downstream pump according to EMBODIMENT 6

15 described above and with the upstream driving force generating
circuit (11a) corresponding to the upstream pump described above.
Therefore, the circulating action of the use-side refrigerant can
be performed properly in each of the heating rich state and the
cooling rich state, similarly to EMBODIMENT 6.

20 In the case where each of the indoor units (B, C, E) performs
heating operation, the electromagnetic valve (93) of the bypass
pipe (92) is opened. This allows the refrigerant condensed in
the indoor heat exchangers (12, 14, 16) to be recovered through
the bypass pipe (92) and the low-pressure gas pipe (GL).

25 Although each of the embodiments has described the case
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As described above, the refrigerating apparatus according

to the present invention is suitable for use in an air conditioner
comprising a plurality of indoor heat exchangers, especially in
an air conditioner for simultaneously performing cooling and

heating operations.
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25 (GH) and releases heat in the heat-release-side heat exchanger
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15 the refrigerant bypassing the heat-absorption-side heat
exchanger (14) is provided in the bypass path (20).

4. The refrigerating apparatus according to claim 3,
wherein the adjusting mechanism (21) is a flow rate adjusting
valve (21) the opening rate of which is adjustable, said

20 refrigerating apparatus further comprising

opening rate adjusting means for increasing the opening
rate of the flow rate adjusting valve (21) as a required amount
of heat to be absorbed by the heat-absorption-side heat exchanger
(14) is smaller than a required amount of heat to be released from

25 the heat-release-side heat exchanger (12).
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109& 1emebk Ke38) aBL0¥B{)- 94 J QUE head- release-side heat exchanger

610%& () 4F10%& ) - 00 () - 0310%' () - F. 3" 109 () - +gi KY, ;$10%&"() - 2
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109%: () - SRqi K- K, G, 10%&! 109& 109& (),- 39BL109& () - # 10ty ()-9' G 109%&
'()- G 10% () -othJﬂ R‘%E 9Rr e géﬁ f@?&rgtu%m@@o@la&l a % 5,
109&' ()-3LO$109%& ()- .G 10%& ( - i KF; 10%& (%ﬂ

10908 () WIe%esn (3o SThinad ing me 1(5}IL 18¢d rvafaq@t(l)ngzmqu« rate of
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"10%b&'(kh%rél%o%R§ ghjﬁ@%QﬁB&nghgﬁlgﬂb%2%3 is‘a flow rate adjustlng

valve (26) the opening rate of which is adjustable, the apparatus
further comprising

15 opening rate adjusting means for increasing the opening
rate of the flow rate adjusting valve (26) as a required amount
of heat to be released from the heat-release-side heat exchanger
(12) is smaller than a required amount of heat to be absorbed by
the heat-absorption-side heat exchanger (14).

20 8. The refrigerating apparatus according to claim 1,
wherein liquid passage pipes (30, 35, 40) are connected between
a first liquid pipe (LL) providing a connection between the heat
releasing element (5B) and the heat absorbing element (3B) and
a second liquid pipe (LL) providing a connection between the

25 heat-release-side heat exchanger (12) and the heat-
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the transfer means (11) is provided in the first liquid pipe
(LL) and
the portion of the liquid passage pipe (40) connected to
the first liquid pipe (LL) is divided into a first branch pipe
20 (40a) and a second branch pipe (40b),
said first branch pipe (40a) being connected between the
heat releasing element (5B) and the transfer means (11) in the
first liquid pipe (LL), said second branch pipe (40b) being
connected between the transfer means (11) and the heat absorbing

25 element (3B) in the first ligquid pipe (LL),
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(41b) when a required amount of heat to be absorbed by the
heat-absorption-side heat exchanger (14) 1is smaller than a
10 required amount of heat to be released from the heat-release-
side heat exchanger (12), while opening the second flow rate
control valve (41b) and closing the first flow rate control valve
(41la) when a required amount of heat to be released from the
heat-release-side heat exchanger (12) is smaller than a required
15 amount of heat to be absorbed by the heat-absorption-side heat
exchanger (14).
17. The refrigerating apparatus according to claim 8,
wherein
the transfer means (11) is provided in the first liquid pipe
20 (LL) and
the portion of the liquid passage pipe (40) connected to
the first liquid pipe (LL) is divided into a first branch pipe
(40a) and a second branch pipe (40b),
said first branch pipe (40a) being connected to the gas pipe
25 (GL) upstream of the heat releasing element (5B), said second
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opening rate adjusting means for adjusting respective
opening rates of the flow rate control valves (42a, 42b) such that

10 the opening rate of the first flow rate control valve (42a) is
higher than the opening rate of the second flow rate control valve
(42b) as a required amount of heat to be absorbed by the
heat-absorption-side heat exchanger (14) is smaller than a
required amount of heat to be released from the heat-release-

15 side heat exchanger (12) and that the opening rate of the second
flow rate control valve (42b) is higher than the opening rate of
the first flow rate control valve (42a) as a required amount of
heat to be released from the heat-release-side heat exchanger (12)
is smaller than a required amount of heat to be absorbed by the

20 heat-absorption-side heat exchanger (14).

19. The refrigerating apparatus according to any one of
claims 1 to 18, further comprising a plurality of heat-source-side
units (A1, A2),

respective gas sides of the heat absorbing elements (3B)

25 of the individual heat-source-side units (Al, A2) being connected
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via the gas pipe (GL).

20. The refrigerating apparatus according to any one of
claims 1 to 18, further comprising an auxiliary heat-source-side
unit (A2), the auxiliary heat-source-side unit (A2) being

10 switchable between

a heat-release assisting action of supplying the gas
refrigerant to the heat-release-side heat exchanger (12) and
recovering the liquid refrigerant flowing out of the heat-
release-side heat exchanger (12) without allowing the refrigerant

15 to pass through the heat-absorption-side heat exchanger (14) and

a heat-absorption assisting action of supplying the liquid
refrigerant to the heat-absorption-side heat exchanger (14)
without allowing the refrigerant to pass through the heat-
release-side heat exchanger (12) and recovering the gas

20 refrigerant flowing out of the heat-absorption-side heat
exchanger (14).

21. The refrigerating apparatus according to claim 20,
wherein

the auxiliary heat-source-side unit (A2) has transfer means

25 (50), a heat exchanger (52), and flow-path switching means (51),
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exchanger (14) and circulating through the use-side refrigerant
15 circuit (10) such that the refrigerant is recovered by the

transfer means (50).
22. The refrigerating apparatus according to claim 21,

further comprising

switch control means for switching the flow rate switching
20 means (51) such that the heat-release assisting action is
performed when a required amount of heat to be released from the
heat-release-side heat exchanger (12) is larger than a required
amount of heat to be absorbed by the heat-absorption-side heat
exchanger (14) and the heat-absorption assisting action is

25 performed when the required amount of heat to be absorbed by the

88



" #$UR' ()*+,-./0123456789: ;
<:>?@\BCDEFGHIJKLI\/NCPQRSTUVW(YZ[\]’\_‘abcdefghijkInnopqrstuv&gyainly}ibo2
" #$UR' ()*+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: ;

<=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

!"#$%&f(%:+ -./0123%56789:'<:>E§% CDEFGHI JKL S?STis YZ

10

15

20

25

edt—-absorption-side exchanger arger than a
required amount of heat to be released from the heat-release-
side heat exchanger (12).

23. The refrigerating apparatus according to any one of
claims 1 to 22, wherein switching means (D1, D2) for selectively
switching the respective gas sides of the heat exchangers (12,
14) between the heat absorbing element (3B) and the heat releasing
element (5B) to provide connections between the respective gas
sides and the selected ones of the elements are provided in the
use-side refrigerant circuit (10).

24. The refrigerating apparatus according to claim 23,
wherein first switching valves (55a, 55¢) for switching the
respective gas sides of the heat exchangers (12, 14) and the heat
absorbing element (3B) between a communicating state and an
interrupted state and second switching valves (55b, 55d) for
switching the respective gas sides of the heat exchangers (12,
14) and the heat releasing element (5B) between the communicating
state and the interrupted state are provided in the switching
means (D1, D2), the refrigerating apparatus further comprising

switch control means for controlling the switching means
(D1, D2) such that the heat exchangers (12, 14) connected to the
switching means (D1, D2) being formed into heat-release-side heat
exchangers (12, 14) by opening the first switching valves (55a,
$85¢) and closing the second switching valves (55b, 55d) in one

of the switching means (D1, D2) and that the heat exchangers (12,
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14) connected to the other of the switching means (D1, D2) being
formed into heat-absorption-side heat exchangers (12, 14) by
closing the first switching valves (55a, 55¢) and opening the
second switching valves (585b, 55d) in the other of the switching
means (D1, D2).

25. The refrigerating apparatus according to any one of
claims 1 to 24, wherein the transfer means (11) is a mechanical
pump.

26. The refrigerating apparatus according to any one of
claims 1 to 24, wherein the transfer means (11l) has at least one
of pressure increasing means (71) for heating the liquid
refrigerant and generating a high pressure and pressure reducing
means (72) for cooling the gas refrigerant and generating a low
pressure and generates a driving force for circulating the
refrigerant in the use-side refrigerant circuit (10) with the
pressure generated by the pressure increasing means (71) or by

the pressure reducing means (72).
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