1 HEAT CONVEYANCE SYSTEM TECHNI CAL FI ELD [0001] The
present invention relates to a heat conveyance system
including a heating nmediumcircuit through which a
heati ng medi um fl ows and configured to convey heat to
an appliance o Ny ' ' om a device on
t he heat sourceqéﬁgg(§9Nbﬂ€@ gg?%%ggﬁ% rum flow ng
~ through the heating nediumcircuit. BACKGROUND ART
[ 0002] Various types of heat conveyance systens, such
as refrigeration apparatuses and air conditioning
TECHHE)@A&(EJ%&P, are known in the conventional technol ogy.
There is a so-called "pair unit type" heat conveyance .
[00013yst einchpreang ineentian peliates dmiat heah coppyarcgFysEns nghiding a heating
appliance and a utilization side appliance. In
medivanl dirtnipthroughewkich i leating esdivaa fTomaland configured pe totweatheat to an
conveyance system having a plurality of utilization
applidtcél 8n @RNMIIRACASsIflO frot & Hedbeom BRtheaDdues sidd biethe heating medium
appl i ance. Such heat conveyance systens enpl oy, for

XA R hShdaBhil hgan@ntir&lif.cuit  configured to perform
ﬂowngﬁ(vap r corrr?re%si on relfrrilgerati on cycle. [0003] The

BACR@ﬂOHﬁﬁA@i\De is generally installed in the honme or
rn smal T 'stores. In the pair unit type, a single

' tiligation side.appliance eff ' . - cooli
ooud | SRRk 105K RGeS 47 Lok AR fes and
. hand, the nmulti unit type jncludes a plurality. of .
air copfoPinGEPRAAIGTe A SpPRNE A CHPRIRgALEEIPR: hddjre is o so-called
. source side appliance, and these utjlization side, .
“pair ApSItyReTdiet eanyeyanse AVHER haying Af 8 Pantulo @ irLiTGe, it gppliance
buil ding (see, for exanple, the follow ng patent .
and alotlmntionsside apalianty.. Innaddifeonmihere igidi ﬁow%é, “mplél unit type” heat
singl e heat source side appliance enables the plural '
convéyhndd atenohavnge mpplityaotetlization kfdectpplisndes for asigle heat source
cool i ng. Patent Docunment |: JP H8-121902A Patent
side B9fARNt Subh hélt Ebfrvaiata Ihstedk SRIYISI REr ©karhple, a refrigerant circuit

I'NVENTI ON PROBLEMS THAT THE | NVENTI ON | NTENDS TO SOLVE
conﬁgured to perform a vapor compression refrigeration cycle.
[0003] The pair unit type is generally installed in the home or in small stores. In the
pair unit type, a single utilization side appliance effects heating and cooling by a single heat
source side appliance. On the other hand, the multi unit type includes a plurality of
utilization side appliances sharing a single heat source side appliance, and these utilization
side appliances are installed in different locations in the building (see, for example, the
following patent documents I and 1I). In the multi unit type, the single heat source side
appliance enables the plural utilization side appliances to effect heating and cooling.
Patent Document [: JP H8-121902A
Patent Document II: JP H7-217933A
DISCLOSURE OF THE INVENTION

PROBLEMS THAT THE INVENTION INTENDS TO SOLVE



[ 0004] However, a conventional heat conveyance system
of the pair unit type is, éven when there is anot her

[0004!‘|eat %w&%?”ﬁe?o?%t%ﬁt%?ai .rheh GotleGhitie! YystAP S FhE Pair unit type is,

€
ndependent T’y o e nei ghbor heat conveyance system

In ofher. worgds,, the problemw th the pair [
even P nglis A5G MR el So BV ie BTl p PR Rl tgtrg! fBpendently of
uni.fy different heat conyeyance systens ven, na .
the naighioh R, CoB SRBRE SHEFS. ol SRR Rte it Brob BRI (ot e unit type
and the total operating efficient_cannot be inproved.
heat qogpeIIPCY AYsHRMis ithab it Fsoimpopgblede amsfy diffsrenp g Ronygance systems
multi unit type heat conveyance system it is )
even whew9splnsalityo of genwinersetistaadjamsotly do sacke othspl drdribe total operating
having a | arge capacity corresponding to the total
efficienticgnot b¢ improved.i | | zati on side appliances connected to
the heat source wunit. Furthernore, thermal energy is

[00054 St rinbaddeglod, rfeMmid1€asei dTOhe dagaéntDALI GRIBER tHRPhéAnRaveyance
to the plural utilization side appliances, which

systerfsi(,E A% hb&ksar) b rﬁsﬁﬁeﬁtheﬁlf shiie fsdd 'el?;%ia@lt:e thQiddeatlarge capacity

ource side appliance this produces e probl emthat

com by BB LA B0 G BEER T AR it o
it PSR, S HEEre SRR o Ao 6k gt D et
e SRR A L O R b RPN of e e

of each of the heat source side appliances to the

. sourcergide appliange 8ns pisdyedstiheproblernbardRisatilizai@msige appliances become

PROBLEMS [ 0007] In seeking to achieve the above
unable ) esetheapi pel i nes (40, 49) capable of operation to
cause a heating nediumto circul ate between a heat

[000630Ur CWith G aaplel @nfend, thy predn@ invehiibn Zedsi madsi deccordingly, an
unit (13, 45) may be arranged in parallel in

objecEFPARI pFBRLE iRentifif iPEREPHe ahNMPRdVeAheat BB afdR&ystem having a

aspect” of the present invention provides a heat

pluralftgg);f'%%éﬁ%ﬁr%ys? e?@li%&%g LWitH DGie @Wl#zp‘%v\ﬂg@ giﬁgf?“y GF E&HIdf the heat .

roug eat 1 ng nmedi um
configured to convey heat to a utilization side
' SO‘“"%E‘QF iagﬁbaém('“fg,tﬁﬁg})ax v%e’étewé)é’tsmﬁ%m ce side appliance

11) by the_heating nediumin the heating nmedium
MEANSRQRSOBETNG BIGROBHIS ot | ng medi um o1 reult (90)

conprises: (a) a plurality of circulation .
[0007] - In seeking to achieve the above object, pipelines (40, 49) capable of operation to

cause a heating -medium to circulate between a heat source side appliance (11) and a
-utilization side unit (13, 45) may be arranged in parallel in embodiments of the present
invention.

[0008] One aspect of the present invention provides a heat conveyance system
comprising a heating medium circuit (90) through which a heating medium flows and
configured to convey heat to a utilization side appliance (13, 45) from a heat source side

appliance (11) by the heating medium in the heating medium circuit (90).

-[0009] -+ The heating medium circuit (90) comprises: (a) a plurality of circulation



3 pipelines (40, 49) along each of which a heat
source side appliance (11), @ utilization side
appl i ance (13, 45), and a punp (41, 42) are provided
and each capable of operation to cause the heating

plpellgeg ﬁm4 %)I tgg:e%l ﬁg’%t et}\ﬁ%el'f Egﬁlrgﬁ%tgd%ag)% 1%1%:&3 lgﬁ a_utilization side
apphaépcbgwe g%b, é%?i pglgg Ié%{],ltléh g%gnrr%tqap(g dcde Ca erat1on to cause the

bet ween parts between the outfl ow sides of the heat
heatmgmde@nép geculpts beliyren $hq hegs soupeiside applispro(d1l prbidie élfﬂlzatlon side
the utilization side appliances (13, 45) in the
appliaprel (1, 46) (bY a bighctampetabyre sisle pelminmuscation, piprofd1) &rdestablishing fluid
a | ow tenperature side conmuni cation pipe (92) for
commasicabibh bétwegn pirtsibetiwemnthel pudit sideduefttiMehent paurtsside appliances (11)
bet ween the outflow sides of the utilization side

and tiaPRifilodnsiass of h, utdhtiansidé hplidicko 35 48P sn eHe Iﬁlhﬁdl@e af circulation
source side appliances (11) in the plurality of

plpehﬁésr @l 3by: %dr{bpﬁllbx'i}e@ E)élgturégide JoRAAE i cAmasig @Q)ti‘ar establishing

i s enbddi nent, he utilization side appliance

fluid uﬁliat o é(en ;9&91% bg{wéeﬁ F’Eh? hﬁtﬂﬁ@&é&%f RhPEIARS 540 appliances

ace I noperatlon nedl um nay

a3, {3) %Hﬁase indthy” siggs % e et SeS siserighees @) 95 the pluralicy of

t he ﬁ%ng (41, 42) of the one of the circulation

cumﬂggggwpﬂg§sg OU9) nmay be activated, whereby the
heating nmedi um heated up to mghtemmrMUreb th

[0010heat Aetnrdiagde dus appediment whenihe wigjzagen sidggpplance 613 45) of any
the utilization side appliance (13, 45). After its

one of lthe milculetien gyjpdlines ¢éhsARyeid placadhm updrhiiagtthe hesfinge medium may
appliance (13, 45), the heating nedium which is now

circul@te onbDthré\eiihe ahel b Lthe Bayvulagen Pieliney (0] M9)tidet Méthivconditions. In
side of the heat source side appliance (11). [0011] If

other ((Rrﬁi‘dé , iR uARAUaL 4R He der @?@élr&%foﬁ%lﬁlﬂ% @mph?ﬂﬂ&s@be activated,

inthe one of the circulation plpe i nes

Where'bgﬂﬂé hSatid g ARedhl lfe'aFe (tjfrll-s é}bfernmaelratﬁl%ed' Tl{eglﬁsdﬁ?&t side appliance

urcF SI appllance t'he oth ;

40, 49
) B B e, Bl PR Bl v
 consuiehan Th et iAo 3 HpHACR b AR SIS e JFhigh ifanow at low

appliance (13, 45) in operation, the heat source side
tempezgipie, By @gtin flovomtq the infloye sidspof thechcet saageatideappliance (11).
pi pelines (40, 49) may al so be activated, whereby the
heating mediummay flow into the i nfl ow si de of that
heat source side appliance (11) fromthe |ow
[0011] enpelfadrly ehes iogeratiomalinhe dkatosoupep eidé ppliand (e in the one of the
heati ng medi um

circulation pipelines (40, 49) results in a deficiency in thermal energy, the heat source side

appliance (11) of the other of the circulation pipelines (40, 49) may provide a supply of thermal
energy. That is to say, when the pump (41, 42) is activated in the one of the circulation
pipelines (40, 49) that includes the utilization side appliance (13, 45) in operation, the heat
source side appliance (11) of the other of the circulation pipelines (40, 49) may also be
activated, whereby the heating medium may flow into the inflow side of that heat source side
. appliance (11) from the low temperature side communication pipe (92) and the heating medium

heated is



heated is 4 supplied to the high tenperature side
comruni cation pipe (91). In fhe one of the circul ation
pi pelines (40, 49) whose utilization side appliance
(13, 45) is being in operation, the heating nediumin

T T T O —
e L I RO A B -

.appliance (11) of the one of the circulation pipelines
medu{n,grg’l thellggh_ tempataturg sidg CORFRINEGREPRRIPCAAL) Y fewiipte the inflow side of
heating nmediumis consumed in the utilization side
the uighiysitionriide ¢ppdiancgs§l3, #8Y in efditine thdbe hegingeniedimn Wdatehup to high
is now at |ow tenperature, may be discharged to the
tempdratwet byrfertabtiseire dée appiimne ¢HY) iofnthepomeof B2 circhl@fid bipelines (40,
In this enbodi ment, the heat source side appliance
49). (Thkh, eftertthethetrhirenefgytdfehe Béaiiak maddian iPtdBhmbE tn (@ Qitilization side
49) that provides a supply of thermal energy may
applid@@IRNIZ)Y phe RRhE hedithBREUND SwhieR i ﬁgg"ﬁdl'owne?ﬁpel‘é%ﬁ‘fe, may be
tenperature fromthe [ ow tenperature side
. ' [ ' . q it to the
dischfFATHAE Rh) Sfpefie S siRbnBR LR AMEL (51) 7 e eby
he diff.erence in tenperature between t.he h [
10012425 iR 186 Sl 5 Rt Frote 5K HpPlinest (b e other of the
. heating.my be secured. [0013] One enbadi nent of the
leculﬁtﬂ(égaw%ﬂ?%ﬂé&rﬂﬁ ihgh pEQYidessa sinipby et thermalycagtey gy eensfantly be able
which is configured such that (i) the punp (41, 42) of
to heat e heating|medivn apiqye kempergtu, fram)the dow Hinpsoaine side oprmunication
the junction of the circulation pipeline (40, 49) wth
pipe @Reaid Jlentconper dttatle high dempemtme sida tcommymiqéon Pipe @)l whereby
the inflow side of the utilization side appliance (13,
the ddfeyencarid tefpethtude \betwien(the)hdafinglinsqae hdfere\Weating hAd the heating
junction of the circulation pipeline (40, 49) with the

mediuvth GRert IRARESE Mb1HE s&u@l. communi cation pipe (91) and the
outfl ow side of the heat source side appliance (11).

{00135 0014‘1311@%%’?56?{?{&‘( b tﬁ({1 g?‘es&{[b Oﬂgée[ﬁ{b%lépr\@‘?@gs td aP Iyéﬁ’veyance system

41, 42) e circulation prj (
it LS 8 D P o) B o Rl SRR con. 49 i

. heatin di.um heated in the heat source side i
dlsposgagrqt\g%qggﬁe ]]__HISICU&FI qfﬁge CHF?]@UP%PFH?Hnﬁ ;{‘b%l"l!)ﬁ éﬁflzlyl_ﬁ‘&e high temperature
.. 49),be drawn into the punp (41, 42) and then
side comzrwigagjen pins (PHeandiihe gyilow side of the utilization side appliance (13, 45); and

(i1) a valve (43) is disposed between the junction of the circulation pipeline (40, 49) with the
high temperature side communication pipe (91) and the outflow side of the heat source side
appliance (11).

[0014] According to this embodiment, when the pump (41, 42) of the circulation pipeline
(40, 49) is activated, the heating medium in the high temperature side communication pipe (91)
may, together with the heating medium heated in the heat source side appliance (11) of the -
circulation pipeline (40, 49),be drawn into the pump (41, 42) and then discharged to the inflow

side of the utilization side appliance (13, 45) where their thermal energy may be consumed.



side of the utilization side_appliance (13, 45) where
their thermal energy may be €onsuned. 5 On the other
hand, when the punp (41, 42) is stopped in one of the
circulation pipelines (40, 49), the valve (43) may be

On uf LR A B 99 LML 0% O fptes o,
09, B B AL TPSLPI 5. SO cat Lot 1 P S, e

., to a stop, even when the punP (41 42) of the other o
high tgmpenglure side GPaMMUIFaEPR BMe@Y) fram, tha dow fampesstprgapidgicommunication
_ 0015] Anot her enbodi nent of the present invention
pipe @Rbviadhe heattsentee sislevapplinnes (13) brovghtvihi a$top.scvennftieguthe gump (41,
such that the high tenperature side comuni cation pipe
42) of(tbé pthandf the kizcllatiort mpglarea (40, d9¥isdeticaedruni cati on pi pe
(92) are provided with a tank (97) and a tank (98),
[0015] es peAriodek Yempddhogt AL dic iphgeiitOinvihifore phnadd¥entheat RBnveyance
heati ng nmedi um heated in the heat source side
systerB R ERRC@nfiddoed Qhicie b 16 lﬁ%h‘ k@hhQRuRt 88 LOBmuARatié?bipe (91) and
may be stored in the tank (97) of the high

” Y oAt . il
e i RBRAS i S ATURLE AL b5t s Wb E18 09Fnd 0
egn consuned in the utilization side appliance

(98)’%3%,09}@3& of each circulation pipeline (40, 49) may be

tored in.the tank (9 of the | ow tenmperature side )
(0016 o rAReRinG thas 75‘@&?5 R rcieeting RO BaRtFb R Gedigat souree side
.appliance (13, 45) is operated therefore resulting in )
appliagce 9 jof eaghcgirquiation aipaline dAdr4f) mayhke siprgd indhgtankt(B7)eof the high
heating medi um stored in the tank (97) of the high
temperasimeends comeneiidaiongripel (119 arhilerompthp ethed bindrthe Hehtmg imetdmim whose
the inflow side of the wutilization side appliance
thermélléhergdTas boer eafsumbed e thei unlizh@edds hpplahee {(18YU5) of each circulation
tenperature heating nediumstored in the tank (98) of
- pipelihé) @40, AY) LRFNQS sbiét Sn Thél @arkO@RY BF GRL JoRNteRipRfatdr@ 3} ddBdmmunication
flow into the inflow side of the heat source side

pipe (?Q)Ol &S teldehizatiff Js?dkp@é@%@zge;u%?’%ﬁ is”%&g‘atg(ﬁ therefore resulting in a

he-present [ nvention a’ heat” conveyance

. t. fch i onfigured such that at. |east .eithe

aefici Qe Tl G, P ek BB At R Bfeg i B fenc o7 of
the low tenperature sjde copmmunjcatio ipe (92). s .

the high EERCRalAT SfdsofoREBISaieR: PIRFc (AL dLmA Hobi et e side of the

... pump (93, 94) for circulating the heating nmedium )

utilizafign PS](G appdignes (3. ¢8) therepf simyigacousiyeths dawi tggperature heating
mediumin the high tenperature side

medium stored in the tank (98) of the low temperature side communication pipe (92) may flow

- : into the inflow side of the heat source side appliance (11).

[0017] Another embodiment of the present invention provides a heat conveyance system
which is configured such that at least either the high temperature side communication pipe (91)
or the low temperature side communication pipe (92) is formed in a loop shape and includes a
circulation pump (93, 94) for circulating the heating medium.

[0018] . According to this.embodiment, the heating medium in the high temperature side

communication pipe (91) may be circulated by the circulation pump (93), whereby



comuni cation pipe (91) may Qe circul ated by the

circulation punp (93), whereby 6 the tenperature

the tdhsdrRafe MYedenaR b 3hARGideD! L:RfdHnYy HRFRBERRUthe MEh temperature
hi'gh tenperature” side comrunication pipe (91). And,

. -he: uti:li i O i PRL.i . . . eagh

side MHIFIBEEIOH nﬁlhé Z@p '}\ri(gdjr%jﬂieﬁg?lei@ﬁ%ﬁtl(g&gldieﬁa%}’)%gécaet @gh ’45) of each

flhrCE.atI? Ipetlneh . S ace D ed |

. e ni e ur I N | accunul at e n . .
ciroult i firgfint TRhctdh tr BEin Dl i 1B6° SPPRteSls bhipe medm
sccurgiggd Fhahe Babciemparacys)sidy oRmBpncHiGPE, OFh iicbe suplied to the

. enbodi nent,_where the | ow tenperature side

inflow: giderahthe attiligafion sike anpiance @3450 formed in a | oop
shape, the heating nmediumin the | ow tenperature side

[0019¢ onmubikewiseom the pabpdizentrwhretsghe lave tergtesatuteysideh@mmunication pipe
circulation punp (94), whereby the tenperature

(92) ishelseoformred ihea Maomtshipee dthe Midatng yediticholig g low htempemsture side
tenperature side communication pipe (92). Wen the

commithidatigRtipd (82)enagdPhé i MGRIdILBy 8)ciRh1a88A Npump (94), whereby the
circulation pipeline (40, 49) is placed in operation,

tempeitraﬁ'tﬁre' MerdTRAY b failt@ RN OnifG 1Y ”Ehﬁﬁl%lélmz&lgggee?roa\iil ntﬂng\%%ture side

ow tenperature side comunication pi

commb LTSI T8 R AP e BRGS0 ot oo

B Y TR NN R ——

si de comuni cation pipe (91) and the |ow tenperature

the logy (FEneEIHS FdeacqamupCHEon pips (3amay flewt Injo thsrindewende of the heat
together by a bypass pipe (96) including a bypass

sourcosiftp apigBNce ).f or ci ng t he heating nmediumin the high
tenperature side communication pipe (91) to flowinto

[0020f he | Awothenpebationest of ttie peayamLin xiioh ooyideea HER )cpnesyence system
(ii) the bypass pipe (96) is openable and cl osabl e.

which 3Qbhfighied tsGeh €e ¢ ithee RighWeberaRa€ Bidy tdohing@fibdnShipe (91) and the
appliance (13, 45) has been [eft unused for, |ong

low t@§pdrAHR Sider&nhﬁﬁﬁ@étg:téﬁﬁiﬁe @) LRERRAY bR itb'%@tlirlgysrrh%ypass pipe

dr
hi'gh tenperature si conmuni cati on pi pe (91

(96) Jﬁ%’é‘{hﬂﬁ]la?)ﬁyst% E)g%?%ﬁf{orifgrcg{édtﬁ% ggzg}ngg“hgél%r}nttﬂee {ﬂ:ég Eéthf}egature side

enper conmmunt Ca

comnfipfiiG binehubcry TP DRl Rl fosmn g ofog e (02) and.

... ,0r the heat source side appljance (11) of the
(ii) the F’VEEH"F BiAedR0)ds BB?I}ahé delosghle. pe activated to thereby

de a supply of thermal energy. In

rovi
: [00215) In the embodiment where each utilization side appliance (13, 45) has been left

unused for long periods, the temperature of the heating medium in the high temperature side
communication pipe (91) may fall. In such a case, in order to maintain the heating medium in
the high temperature side communication pipe (91) at high temperature, either the heat source
side appliance (11) of the circulation pipeline (40) or the heat source side appliance (11) of the
circulation pipeline (49) may be activated to thereby provide a supply of thermal energy. In
this case, according to embodiments of the present invention, by driving the bypass pump (95)

of the bypass pipe (96), the low temperature heating medium in the high temperature side



this case, according to enbodinments of the present

invention, by driving the bypass punp (95) of the
commP¥RAES PigRe(S1) Ghay bBid AW k8 "RELAY UhRubR aht M piRIpPE(96) to the

in the high tenpérature side 7 comunication pipe

low téi?téééra )sﬁfeo %ﬁgl?ﬁ]{c%@vg? Ceidﬁgg Qb%)y \Jlﬁlroﬁg %v&lﬁ%utﬁ%/o?g? Is%nﬁr circulation

erature side Cco

. -Pipe. (9 it hoyt flow hy oygh any. circul at i .
pipetifit A eeatths HRlors LS hERPHPWERYiGS Pttt (il ey be supplicd
. squrce side app]iance (11) na supplied into the
into thi high Ee&?ﬁ%F&FA& TR pi pe (91). [0022]
A further. enbodi ment of the present invention provides

(0022} heat fudhey sjrbedianagy of Biaprofsntinverfiondrpyiges @ Heal gemveyance system
that (i) the heating mediumcircuit (90) is provided

whichj ig cohfiguaed snehisbat; (i) the eqting)mediembinghit (2Bpe petvided isipliwal number;
comuni cation pipes (91) of the plural heating nedi um

and (if) theukipl tGBPgrature stionnenhadcdtionepipts () esf e hlarak hedig medium
tenperature side communi cation pipes (92) of the

circuiRl Q0phren@ahbdted feadhindihbr S4d e 1690kmpeRNGEe RRCERntMication pipes
each other. [0023] According to this enbodi nent, the

92) o it hhralGAkh B n iR eth YRGS O 48 cbekteR ifghnect ed

( )Oi n plgllrlrgl I eI1 W th each otsh(gtrﬁ, tﬁereby a%(le%&l\i\nongajtqhe
heating mediumto intercomunicate between the high
tenperature side conmuni cation pipes (91) of the

100237255 hopTR S TbG AraeLtets. Dl aieh Penghd Biatum: ctieats 3 may be

tenperature side comyuni catign pipes (92) of the. .

conneﬁféglf ith g Passlelunvith r gashy sotha) therghyr atllopang  thee heetipg ngpedivm  to

] medi um may be shared between the plural heating nedi um

intercemnpwpicate Hegoyen thediel temperanue satebodimenicativh pipes (91) of the heating
present invention provides a heat conveyance system

mediunh cirénitsg98paid glloveidg she hedtingtmddiymtth énteeabinmgyicatel betmaeen the low
circuit (90) is provided in plural nunmber; (ii) in

- tempeg@cfe side tdigmphi¢atidn PRt iéng JTRHE WAt @kdiut EiBRtsQOON Therefore,

e

the high tenperature si comruni cati on pipe (91) and

the he?ﬁ&?g Jng&\l_uﬁﬁﬂﬁﬁ bakiur&d ﬁét%emmmﬁhﬂ?éaﬁgg nﬁ:lhg.ﬁn £24%its06).

ormed in a |loop shape; and " (111) t
tenperature side conmmuni cation pipes (91) of the
plural heating nmediumcircuits (90) are connected to

ach other to forma single | oop-shaped.pipeline (191
o024 " ReotR s R B R TABA st il B opaice system
..of the plural heating mediumcgircuits 90) are ..
- whichds pligied PeshdbH)GhRBRANS eIt Q?‘Se) 15 BEYyIdadap @lpral number;
... .pipeline (192). [0025] According to this enbodi nent, _
(1) 1 gaeth@f Hihg hplpealpwating rreedinate cirgnls- €49 peath pthp dhigh etemperature  side
communication pipe (91) and the low temperature side communication pipe (92) are formed in
a loop shape; and (iii} the high temperature side communication pipes (91) of the plural heating
. medium circuits (90) are connected to each other to form a single loop-shaped pipeline (191)

and the low temperature side communication pipes (92) of the plural heating medium circuits

- (90) are connected to each other to form a single loop-shaped pipeline (192).

[0025] According to this embodiment, in the high temperature side loop-shaped pipeline

(191) and the low temperature side loop-shaped pipeline (192), their respective



(191) and the | ow tenperature side | oop-shaped

pi peline (192), their respective 8 heating nediums
heatid@ed?EmS hi-5Heali Rl RELUGER i
i med ?um cl raéﬁ ts gé?é)ddanﬁrég%rgg] Yet angithg%rlﬁe Clrmtnts ©0).

[0026?c t h'?etp i erhl%vd? Eﬁtogf g‘[ oﬁlleggr? ¥Qr§1§§1 é:rﬁgldﬁ%/ NE&t conveyance

stem Icn iIs conlgure

ratur 0 C on es (91 of the
Systefﬁﬂﬂﬁﬁ} S eafeitdruat B BBt fubate S@sﬁﬁmwaelan pipes (91
ther by switch mechanism (101) which enabl es
of thes;ﬁp ﬁ?%l@g%ﬂ)\}@@ﬁﬂaﬂlﬁ (99) apf cAnppe rcbeﬁchm@ruba itgh mechanism
the heating medium is allowed to flow only within
(101) adhd¢h erfablasswhichimgtbetmrena firse distrihation mmdeiio athignthgihgating medium
(91) and a second distribution node in which the.
is allomesdtto mlgwnexdy wwithirs eschanf ek lnigh éstpdrhtushdidgedomimication pipes (91) and
comuni cation with the high tenperature side
a secomimdisninaionomopt e Wiidh thé Heben®bh@iurheatsha@d B¥e@ktdBlishing fluid
circuit (90) and (b) the | ow tenperature side

commuATBAHO Galhl 08 PR deBhire¥idd OSnRlilikation Bi%@t(9ﬂgomg'olt}f9r heating

circuits (90) are connected to each other by a swtch

medlu{ﬁ? rgfsi‘t@lﬁg E 3%)| %4%'18”% Jeﬁpégbﬁl Cﬁl\éﬂtchﬁﬂ% A %h‘ﬁnéég@% of the plural

 head Aigdéﬁlglt%%“%k d ?%%E? E%%S?qb%sb% %a%‘}’j%h‘a‘eahaélé%‘b 492) which
d

- enablegk%%éh%ﬁﬁe%&%% b A T st

| ow t enperature side conmuni cation pipe (92) of the

- flow enlyaritiia ferk §f tegy lamtempeseipte side epmnppgcatipn siresr@Rhgnd a second
to this enbodi nent, when the switch nechani sm (101)

distribatipn myodetia Whiels the Maismg medivirois sheckd, byt ¢stablislghg fluid communication
tenperature side comuni cation pipe (91) of each

with thedéw rngmpediutensidei doetmhini¢Ah pipy (98)i dfi the ot Yhchtit® medium circuit
heati ng medi umtherein, while on the other hand when

(90). the switch nmechani sm (101) enters the second
di stribution node the high tenperature side

omm . . v . -
[0027{ A% ihef F&&@%lg{l%%}n £ ﬁ%ﬂg@%ﬁhbﬂ%é&ﬁﬁhﬁﬂ‘&%{);&k&s the first

eat i ng nedi

B R R v —
s LSRRI B P o o

omuni cation pipe (92) of each _heating nediumcircuit
SWltcb( @mchm#ﬁw (RQ1) j engerdy hg sependh digtribione aioden tha gigh rfemperature side
while on the other hand when the switch mechani sm
comm@ngalore pipsr @1) loé esddr bentingi medinmucirant (d0) enayhee kdowed to share the
tenperature side conmunication
heating medium in the high temperature side communication pipe (91) of the other heating
‘medium circuit (90). . Likewise, when the switch mechanism (102) enters the first distribution
- mode, the low temperature side communication pipe (92) of each heating medium circuit (90)
may utilize only the heating medium therein, while on the other hand when the switch
mechanism (102) enters the second distribution mode the low temperature side communication

pipe (92) of each heating medium circuit (90) may be allowed to share the heating medium in

the low



pi pe (92) of each heating rregi umcircuit (90) may be
allowed to share the heating“nediumin the |low 9

tempér@t‘ilﬁae §idb WoRmntlai6R Wiﬁgtdme RiaRe h@ﬁﬁg ngedlﬁﬂlemf&tﬁq%) In the

heati ng mediumcircuit I ment

embo Igl‘f‘é;n&/:a? g%agpgd/ %Detv\%kaéeé%h lﬂ@%ﬁﬂéﬂr (ifﬁgll éﬂé&g :(2%5% &8 ?‘%}rltgﬁ%le between
o AP I B A R B e

modegrg%r I d um < Cwn%jheﬂq)Eerl S So El{nlozlgé:gg (94) is also utilized.
enbodi nment s of t he 8resent i nvention, the heating
ADVANTAGREOUSHFFECTS) OFdHBENVENIAQNG with the pl ural
circul ation pipelines (40, 49) capable of operation to
[0028¢ aus elrt ¢rabdrbments gf theeptesemt iroenfion uhabenting vesldim chreuit (90) may be
heat source side appliance (11) and the utilization
providddoeith dppilianciecu(didn pibglinet (40, A9y éaphblewt @peration fldduk®ilie heating
side of the heat source side appliance (11) and the

mediuni fth Ot il e befwdehethbttichi 284rc@idd dFplARRE (BN CA # udBlation side
in the circulation pipeline (40) and the part between

apphdhtﬂ@ (RW% - QN ﬁé@?eﬁ@%eﬁ i REFw Eﬂ@r £ Ifisllﬁ cﬁm‘?&l él@@éﬁ)hance (1) and

and’the" i nflow'side o |onsd

o 0 el Rl OB ?%Hkélsgp&fihe 0 i
1
o bsm TR N R T

and the inflow side of the heat source side

| uﬁhzaélﬁﬁ stegrrpRligee)(13,149) hibecircpkation Poslipe () mey hesopnepier together by
the part between the outflow side of the utilization \

the high dempegpiprd side eon®nicaiyn pipg @k and fthopars betaveoh thdeutflow side of
heat source side appliance (11) in the circulation

the utjlizagbn side ailjanoel 3h d5)comninhe ieftbv side bfi éfe Hut $duecd side appliance (11)
tenperature side communi cation pipe (92). Therefore,

in the Eir@@icdf pipElereCOY dh@thOParP bRV de QRe bAoA Se RFGRERElization side
deficient In thermal energy, the |ow tenperature

- apphaﬁ@@tliﬁ AsRAd 1R ihh WM dfrfhé hemsbiRe! sgiﬁlezg)?n%ﬁ{e ﬂ;‘lzl the circulation

de connhuni cation pipe (92) may be

plpehng ?f‘)) ?193#{ b%ecoﬁ%?cgee Eé@@%th% ié%r tgm%ér?tﬁen 1@% %Q/n?mué#: tion pipe (92).
Therefoi, 8 gt okt f@g‘? gL PR

t he mrcgl ation hl nes (40, 49). This may nake it
low tHBRERBIC heaying medui fIpy g gomehe ey SMPEREiTRgie communication

source side appliance (11) of each circulation
- pipe (B2hwiay he heatyd inghe heat source side appliance (11) of the other of the circulation

pipelines (40, 49) and then conveyed to the high temperature side communication pipe (91) to
fill up a deficiency in thermal energy in the one of the circulation pipelines (40, 49). This
may make it possible to fully utilize the ability of the heat source side appliance (11) of each
circulation pipeline (40, 49),

[0029] In embodiments of the present invention, during driving of the pump (41, 41) in

. the circulation pipeline (40, 49), the heating medium in the high temperature



[0029] In enbodi nents of the present invention, during
driving of the punmp (41, 41.)1 n the circulation

side BbRfhhREHEL Pipd 1) T MEasN GRI NGo sBRCH: UPith hd H&tﬁg%edium heated in
tenperature 1 si'de comuni catton pipe (91) y tlow

the hd2P 961DE Gid é‘b@é%}%? éiglgglf"(tlﬁfﬂgﬁﬁtﬁ‘@eﬁga‘ifed@b”49 %'ﬂg? Etgﬁnrt]lgw side of

source si rrcutati
e ol s WRRISTAEE YIS B phiovbL b B 41 i o
circulgg(ggbigél}lﬁé %M)g%gtgg%ﬁﬂqc A g;%l\;{g t&*ﬁg@? @gléqrq]glsé E‘r}%’g tlf}aglﬂ)xea{igg medium

heati ng nmedi um can be prevented fromflow ng back =
can be ggyeated: frem Hiqyring daple tawarde thy highdemperaiuea side popimyenication pipe
91) fromthe | ow tenperature side conmunication pipe
(91) from) theChms eigmpatahye side doimghunicativpepipt U9@). heGonseguently, the high
mediumin the high tenperature side comruni cation pipe
tempdr&tiye hanying ahedifr dw thelhighowaipdfatiir &idcovénir@tpestainupige (91) may not
side . communication pipe (92), thereby making it
flow RS S6WArEs ttRe N6 @ VieHDeratite SidefbhmhBAGY ohSihe (O BUARES making it
system [0030] In enbodinents of the present

possiBIBYSPovRIRa Hié}?eﬁi@f%c%%@t ﬁgﬁve&rtgﬁcég nl €Mperature  side

communi cation pipe ( y ore heating nedi um at

ousol 9" ETRBSARAS LGRS 3B T 5k GRCoL L pish emperson
side GERHABEIRG ot LeTpenaLE, resaHent ot e e

(97) .of the high tenperature side communi cation pipe,

- (98) qight low ferpperatupmsige sopINEation Pince(ORh may\§ieE deating medim at low
utilization side appliance (13, 45) and, in addition,

temparafiird. oWonsegyentiy, ihe highaempgratmed ihgatingsmediet $taredhs thatdok (97) of
(98) of the | ow tenperature side comrunication pipe

the high Pompaatuteasidd admiyiunisatpl pipel (210 chhbe snablyowpplidktodhe idflbyw side of
heat source side appliance (11). [0031] In enbodi nents

the utlizatibe spteegPlibndeN@SNASYOMd, dh all@iRSh, BlctIBRT tefperallir8heating medium
tenperature side communication pipe (91) or the | ow

storec% GITBR' ALK [(98)Shife qewmgyﬁﬁttﬁrg rkicﬁé'eecﬁnﬁq%gi)caﬁw Rﬁ%ﬁ(gz% gan be stably

ormed in a’l oop shape d the ating nmediu

o ST S S B G 272 1 50

nsequen ea enperature is
Al ntain -uni f or t hr oughout the | oap-shaped pipe .
003152 "o B @ttt 25 ekt Rt of T Eeh the g eferatre side
49),,theneb¥ nakiQ% it possible to provide a sti]l
-commyinifaen Jupg & Idnesy theelow dempesgtare sidecomapynicatignapipe| (§2) may be
enbodi ments of the present invention, the high
forqugnﬁelpgm slpape ond ghe heating medium may be circulated by means of the circulation
- pump (93, 94). Consequently, the heating medium whose temperature is maintained
uniformly throughout the loop-shaped pipe may be supplied to each circulation pipeline (40,
49), thereby making it possible to provide a still higher efficiency heat conveyance system.
- [0032] In embodiments of the present invention, the high temperature side

communication pipe (91) and the low temperature side communication pipe (92) may be

- direcily connected together by the bypass pipe (96) and the heating medium in the high temperature



comuni cation pipe (91) and the | ow tenperature side
comruni cati on pipe (92) may He directl y connect ed

side cbﬂﬁﬁ&t@fio@?iﬂeh@lﬁﬁ@ﬁﬁ@nﬁh@% (98 aRdot Nche v NGemperature  side

mediumin the high tenperature 11 side conmunication

o RS R TRkl L) DAS, 0 R IECT s

. -appropri at-e. nsequently, the heating. ium i
heatinf B ARERRBRE T bhon B0 FOSEr Whneltn habhy ek fplrature side
tenperature side. co ni cation (91) can _be discharged .,
commyugication ( %M&l%’%éf’ dbe loFtiampeEpTeo & PYBMUY flon pipe (92)
and the heating nmedi um heated in the heat source side )
and thg heptingymedipmm heategdqinghe heatsovrge sidswpplianse (1Rean bginade to flow into
tenmperature side communication pipe (91), thereby

the higly k¢mperaturepgide ichingnunicatibh ipiieet$L),ythenebpmakingit uopgble tofefficiently
thermal energy to the high tenperature side

- providecrsupplyosfithemap epxesy Wilthe hidh0e@@Btratune sidb ocinfriinication pipe€91).
present invention, the plural heating mediumcircuits

[0033( 90) InN@YbdImERNE BE eHLFrebeht BREhHO,BE pRYaltiRalifg MeBlim circuits (90)
tenperature side conmunication pipes (91) as "well as

may ?5962%&%&6& £\ dch B Uy L Eir i te b Gffe! &ﬂllﬁ?ﬁtﬂ@éﬁigrn epciipes 1) as’

Consequent |y, the heating” nediumcan be s
well Rk 1L hE SO 68 0 b8 e g

. the heat .source Si appljance (11). in each tin .
mediigl Gof) HR stBER EmpSiytic pBBe Ao e UhBdin e MR Oh by making it
- .Rrese ‘t ini?(_enti on, _the high tenperature side ) )
possitile, fon fully aiilize the ghility of )thetheathsoyseq,side applianesg(hbdn pech heating

_circuits (90) may be connected together to formthe
mediugy pigeust (98bp- shaped pi peline (191) and the | ow

tenperature side conmmunication pipes (92) of the
[0034pl ur al Mrea¢mbeyimenisuwf cthec pirdsent IYentivy, e chiphe aérpperature side

together to formthe single | oop-shaped pipeline

commfuhfRdlion Gipse@Ipnif] the Ploel NRatihg ndisth Utcusts '©V) &bdyBe connected
in each | oop-shaped pipeline (191, 192) can be shared

togethRet 19 edind Hke 1& NGopBRUPAN pipkfid!ii51)( 9 - thllahﬁf\xe bc?ém{aﬁrélture side

making it possible to fully utilize the ability o
commRa5P 15 025 By FOYYALSRR b RIS Io0 e bo comccts

st 5 0 O SR P e R e B, K e heating s
. ,Cclrcuits (90) may he connected to each other by the. )
cireul i Brearle kR ERA DS oA M) P St hittteen Hrecigating medium
. .communi cation pipes (92) of the

circuits (90), thereby making it possible to fully utilize the ability of the heat source side

appliance (11) in each heating medium circuit (90).
f0035] In embodiments of the present invention, the high temperature side

communication pipes (91) of the heating medium circuits (90) may be connected to each other

- by the switch mechanism (101) and the low temperature side communication pipes (92) of the

heating medium circuits (90) may be connected to each other by the switch mechanism (102).
- Consequently, each heating medium circuit (90) may become switchable between a narrow-

region



heating mediumcircuits (90) I%;‘ray be connected to each
ot her by the switch nechani gl (102). Consequently,

convefagde hBeadd Ng nesich Ml riediid he (2 he ( PEBdidHRYis REAGITRA ML @1{%1%11n and a

between a narrow region 1 conveyance node in which

wide Iféé‘?onh @&Neg&déeﬁix bHEih %N}ﬁgﬁ‘::fg :ﬁgm%l %ﬁha ﬁﬁ”tﬁeh bihePRatfhg medium

regl n conveyance no at1 ng

cucmFFéﬂal‘i ﬁtﬁl 8 t h'ﬁus t erFfolr Plgi?/qr}lggl(%glpé)rsﬁwe t8 5@8%? 1%}13 utilize the

h f bilit ft heat
abilicg e ﬁéﬂﬁﬁ?%% gl fﬂ’f 5 Mo RasttiNramatiom crepanpd).
E&QO&. BRI EF DESCRI PTI. ON OF THE DRAW NGS [0036] Figure
BRIEF DESGRIPIIQN QFHHEDRAWINGSm of a heat conveyance

system according to a first enbodi nent of the present

[0036] hvention; Figure 2 is a piping schematic di agram of a
heat conveyance system according to a second

Figury dr isad ipiping fschéreatid depraaniofdi hentconké@gmee sgstérd ®cording to a first
pi pi ng schematic di agram of a heat conveyance system

emboditent of thg ptededt ihtidntidn; vari ation of the first
enbodi ment; Figure 4 is a piping schematic di agram of

Figur@ 218! pibRIRVRYBMEGe AVapkAMoR GO By
o n‘oodllﬁgir%itg of the p?%gent ‘nvent i on%%d F%S‘Erg%c"rdm% to @ sccond

vanatﬁnmf?%ﬁﬁ{‘&ﬂﬁ&d&l g{ agram of a heat conveyance system

accor to a varration of the second enbodi rrent

Figurg § EEE???P&E@N%%%S o B dih SomiAY PR e SIS S Gine to a third

lian 13: high tenperature hot wat er supply
vanat@ﬁul ﬂFEﬁliSf ?@g‘?‘ilﬁlﬁ%l de appliance) 40: first

circul ation pipeline 41: floor heating side punp
Figure 4 is a piping schematic diagram of a heat conveyance system according to a second

embodiment of the present invention; and

Figure 5 is a piping schematic diagram of a heat conveyance system according to a variation of
the second embodiment.

REFERENCE NUMERALS IN THE DRAWINGS

[0037]

10: heat conveyance system

11: heat source unit (heat source side appliance)

13: high temperature hot water supply unit (utilization side appliance)
40: first circulation pipeline

41: floor heating side pump

42: hot water supply side pump

43: flow rate control valve (valve)

45: floor heating radiator (utilization side appliance)



42: hot water supply side pwrp 43: flowrate contro
val ve (valve) 45: floor heating radiator (utilization
side appliance) 13 49: second circulation pipeline

90: heating nediumcircuit 91: high tenperature side

49: se&ﬁmﬁbl%ﬁ‘&ﬁg@eﬂﬁaoe 92: | ow tenperature side

comruni cat | pi pe 93, 94: circul ation punp 95:

i ass 6: bypass pipe 97, 98: tank 101, 102:
90: hegs{%//ﬁo né?ﬁdlﬁ%lﬁrc I'sm 191, 192: | oop-shaped pipeline BEST

91 ki VBODI VENT F(P CARRYI NG OUT THE | NVENTI ON [ 0038]
WPRLfYE pide WC@HO%H’@Sdl ments of the present
i nvention are descrl bed with reference to the

92: loy tempeigiure side cHUDHIHCHONRIPRd, however, that the
follow ng enbodi ments are essentially preferabl e

93, Yesioadtizs pyimch are not neant to linmt the present
invention, its application, or its range of

95: bypalpuest i on. FI RST EMBCDI MENT [ 0039] Referring to
Figure 1, there is shown a heat conveyance system (10)

9613@&@qﬁﬁgng to a first enbodi ment of the present
I nventi on. The heat conveyance system (10) of the

97wab5§t enbodi nent is for sharing of a heat source
bet ween a plurality of dwelling units (14, 15) in a

Ht@ Ligonpl ex (16) (for the sake of sinplicity
101, 1?)? s3Wscr|p |onﬁltvvo dwel ling units in the first

_ bo nt d includes a heating nmediumcircuit
19L1?gg O'EE IPR%#%h a heating medium (heat transfer

BESTIRVGHORIMEN R MObR ﬁé@éﬁ?«&%#%‘féﬁ INERBN g o

second c!rculatlon(P peline ( B
[0038] Hereinafter, preferred embodiments of the present invention are described with

reference to the drawings. It should be noted, however, that the following embodiments are
essentiallﬁr preferable examples which are not meant to limit the present invention, its
application, or its range of application. |

FIRST EMBODIMENT

[0039] Referring to Figure 1, there is shown a heat conveyance system (10) according to
a first embodiment of the present invention. The heat conveyance system (10) of the first
embodiment is for sharing of a heat source between a plurality of dwelling units (14, 15) in a
multiple unit complex (16) (for the sake of simplicity of description, two dwelling units in the
first embodiment), and includes a heating medium circuit (90) through which a heating
medium (heat transfer water) flows. This heatiﬁg medium circuit (90) is provided with a
first circulation pipeline (40) and a second circulation pipeline 49).

[0040] The first circulation pipeline (40) is arranged in the first dwelling unit (14) and
extended through a heat source unit (11) as a heat source side appliance, a high temperature

hot water supply unit (13) as a utilization side appliance, and a floor heating radiator (45) as a



[0040] The first circul ati o pi peline (40) is arranged
inthe first dwelling unit (14) and extended through
a heat source unit (11) as a heat source side
appl i ance, a high tenperature hot water supply unit

utiliza¢idB pidesipaliarcel i The izt caiculetiom pircline €40) andudesfa fest heat exchanger
heating radiator (45) as a 14 utilization side

(30), taRpungRa@1, 42 eedpetipieltforahy highaempirpialbd e Watd)supply unit (13) and
includes a first heat exchanger (30), two punps (41,

the ﬂ&ﬁ)heﬁﬁﬁ’?&ﬁét&ﬁg%),f@ﬂo@vﬂ%’tehi:(ﬁﬁr(ﬂ SARRI(@8))a8d R0JecH@l BEat exchanger
supply unit (13) and the floor heating radiator (45),

50 AL SISl Y5, 05 BRACBDESE g ervin
i fi d h it I f. '
s S SR8 R e SRR L e

heat spurcge _ ynit (11), the high te rature hot water
hot W%tﬁrpﬂpygfdﬁ}“t(lg)kﬁ)“} g@#]ﬁooﬁ”ﬁﬁ‘@atfl}%‘g&awé% ng radi ator (45).
£0041 The heat source uni%ﬁé%&) has a fjrst ‘ X
[0041§ ef r i g hast seureccwnit (11phys a frsérafiigerantcaicpit gifhandhe first refrigerant
circuit (20) includes a first conpressor (21), a first
circuib@Bowcludent Bt hamgressqr2@)l), a firstr eutdocsxeah skefrngen (23), a first
(22), and a first heat exchanger (30). The first :
expans@hrvaier @2), @idr ¢ first HeaOpxdldngerh@0pedihei filst eeffigerant circuit (20) is
refrigerant. As the first refrigerant, hydrocarbon
chargédiwithrefirst Sfi @b, Sughhe fsst hEtiganns, hpdpaben EHCY edfdiperants such
may be used in addition to the so-called fluorocarbon

as métBhdd, 986 ENGhidl REyRAD Afsed RALAMNIGSn GET®E 830-ddMRd fluorocarbon
out door heat exchanger (23) is a fin and tube heat

refri ggﬁéféﬂigﬁg@?ng%%(gﬁ R4168%¢ %@gc@%alt. y Fi;fie ol oPHLA QQ%ha?gé’rt (23) is a fin and

causes t rs refrigeran
exchange heat, with outdoor -air. The first. h
tabe 58 AEtRBec! S0 s Riifon Bl oupgpof neey SRR (3o) cases te fis

. heat exchanger. The firyst he exchanger (30) S, . .
refﬂgﬁqaamoofeﬁnwa%ﬁwa‘f WHE Qrigort 9“-0?% s past %?&W%&Sﬁs@f’é iy implemented
and a q?l uralit% of second fl ow %at hs (32) which are, i
by a sarceiled phase hephaxeungetot Re firsh heaicexchanger (30 iyeroyided with a
circuit (20), the first conpressor (21) is connected, .
plurality of Sirsti Sowapages 431 sut i phiralitdend, second Hlow ipaths @Gaxtwhich are

exchanger (30) and to the outdoor heat exchanger
partitiodadd fromesghcdthare! h therfarseretrigdrart vérchit (20), thefanis¢ampressor (21) is
valve (22) is connected to the outdoor heat exchanger
conndctad]) a@ng (liEkfhaﬁ%‘:hﬁ{d angiohhedeaoto itige Gesirret egthhagdrh@0) and to the
first heat exchanger (30). [0042] In the first '
kN IHaReRi @8], : ftht FRsf &:@Mnsioh valve (22) is
Outdoggrﬁé ?'!oléid&gg%ég ?ﬁ%)ﬁigpgeﬂg%%nggtﬁzgﬁgf t he seco)ﬁjg flow @2)

com%ﬁ%&?ﬁ@%?ogﬁgyok ﬁeéth&cﬂﬂé%f () LnlNRE Ser efd FRRAORGE @nddted to the

first heat exchanger (30).

[0042] In the first circulation pipeline (40), one end of the flow rate control valve (43} is
connected to the second flow path (32) while the other end thereof is connected to the suction
side of the floor heating side pump (41). One end of the floor heating radiator (45) is
connected to the discharge side of the floor heating side pump (41) while the other end thereof

is connected to the second flow path (32) of the first heat exchanger (30).




side of the floor heating sjgle punp (41). One end of
the floor heating radiator (45) is connected to the
di scharge side of the floor heating side punp (41)
whil e the other end thereof is connected to the
[0043 B e0aaend bPie Pétidwd Bathqb1) dtehé sécdhd heatexehemlaan@e) is connected to
(30). 15 [0043] One end of the first flow path (51)

the d1§lfh gﬁesﬁeeGPﬂgz healaRX changaidd plhp '(ﬁZFWﬁﬂ@%@@tﬁe@ enH)h!ﬁereof is

di sCharge side of the hot” water supply de punp (42
f
conne\XAiE& lc%a { ﬂe }g Mégn?]l &ﬁ{l%cé\,ﬁ& gltgﬁv p(alg}‘g 322??&%%@4}6%?@%&@%? (ém and the
exc ot her en he fl oor heating
other AR Oqr et Blalghias sy C?wsfeﬂiwe‘f B8044] The hi gh
t enper at ur.e hot mater supply unit (13 commodat
[{)()“l'ft"]seconaﬂflle rhagh tgaperature |h°é U Qter( GBBPIY B {J&gﬁda%ﬂomqe“f’?é a second
second refrigerant circuit (60) are a secon
refrigesamtpeieasiiot60.6 1Pispesednilpng Hesascaned rafigsrant m)cmt d68k@pna second
expansi on valve (62), and the second heat exchanger
compre§0) (61)na ddoil bead Bxchahgers(éﬁp racseceid éxpansion velive ¢62) aid e second
is charged with a second refrigerant. As the second
heat eketfahp @ g0t In addikion, tHe eedodé réfEiglani Srcuitddl) ik @D4kgd Wik a second
third heat exchanger (70) is inplenmented by a
refngégmc alalsqgk gLk R1i dgeﬁ%lth@a%on @&siaanger) isasedras a first
low path (71) and a second fl ow path (72) which are

[0045Fart | TAOREA heaf %h%ﬂ%% Og‘?bfst | Scxgtled by 4 E@cﬁf‘eﬂoﬁkﬂlble pipe heat

efrigerant circuit arg side of the

| exchaflge con %O rmﬁrgf' ﬁ&?{ﬁﬁg}?ﬁl) t&ﬁle at e@grgrﬁ Elg aéd‘)xz @‘z%?ﬁ\gglrcﬁ %;]thmned

ther end of the first flow path (71) of the
from?aﬁﬁrogl “heat exchanger (70) i s connected, through the
cond expansi on,  val ve one end of % e Seco

[0046il| ow Bdbnseegnd refrigerpgt %’@Bﬁlﬁ@)hg'lﬁtdls"E%éﬁé‘ﬁﬁé? esyon pressor
ot her end of the second flow path (52) of the second

(61) ineennceind kmergeend qf3by firss ﬂ@@mﬂé@ {Ha of thet thiad doetraxehangere/0). The
of the second conpressor (61). [0047] The high

other tedmitha tfustelovopathgT Brofsbpthlind heai ¢xcha®er () ps omindeldd, through the
with a high tenperature water circuit (80). D sposed

second| expansidievilivglie2)e mipenateud efwad gecontl ritaw tpa(h8(BR) axfeha second heat
hot water storage tank (81), a water supply punp (82),

xchah bi.r dredheretnemM@e sedof) flowd 52\ oR kidQse¢ahd Beat exchanger
© (%%@ {0048] The m xi ng val ve (S%dﬂﬁ(asmtohr ee ports and g

(50) iSOSHe@k S 1d e st e d/fhth@ BecBnd Eéthfressor (61).

[0047] The high temperature hot water supply unit (13) is provided with a high
temperature water circuit (80). Disposed along the high temperature water circuit (80) are a
hot water storage tank (81), a water supply pump (82), the third heat exchanger (70), and a
mixing valve (83).

[0048] The mixing valve (83) has three ports and controls the rate at which a fluid
flowing into the first port and a fluid flowing into the second port are mixed, and the mixture
is delivered out of the third port. The hot water storage tank (81) is shaped like a

longitudinally elongated, cylinder-shaped, hermetically-sealed container.



flowing into the first portysnd a fluid flowing into
the second port are m xed, and the mxture is
delivered out of the third port. The hot water storage
tank (81) is shaped like a longitudinally elongated,

[0049{:3" i rIﬁQEé ﬁﬂgﬁ@&ﬁpeljﬂﬁﬁ"@%’[eﬁ; dlrbvit 509 1BE deRAr3E BRE of e water supply
hi gh tenperature water circuit (80), the

pump gg%nec?&% fe'ddt% e dd eofWﬁt% Eécoﬁﬂ Wp?tfl% Sisﬁl): thl?(% hez}t exchanger

O One en e second
(70). (Q% g%:orrl heaﬂﬁtﬁé?ﬂ%ﬁ%ﬁg}lg cgﬁ%aé ex%%grcgfa (I)Sn%oenc F&g& hat the other

the other _ end thereof, ir port .

end thersef.rig thefivs PogL ! erﬁéx%léd’é é)r s@r‘f‘ SeRdp %Ff ﬂgﬂx?dpwg valve
(83) is connected to the suctlon side of the wa

(83) is applegte tarphe(Betion sidamé cheewatebsumty PHRP d82)po ﬁonewt%@ the third
m xing valve (83) is a hot water supply pipe (85)

port ofhthe migirigevedse (88)ais ds hohwatentsipply aiipo 89 which eekends towards the
ki tchen; a washstand, a bathroom et cetera. The hot

utilizatdh &sides firhag Ritchean \@a?sh}tah@ chmheohed; catral t Thbdiot ovater storage
and top, to a |line which establishes connection

tank (8€J ié‘ec%ﬂnecftéﬂe afMitXbBBoM ¥ fof, 88k 18RAVHILE e¥@blédhes Ufleytion between
punp (82) and to a Iine which establishes connection

the ndl exc e tb?f?fa [hg %&Wsﬁ@lg gIS ?@%(gie) %ﬁstg t& Wi lifle RAALH establishes
conneﬁf‘%;ﬁﬁ GELLINL seLOriURRY Bl 73R Ghe | thgrg)ﬁ{e%}r/ %}?cnﬁg]%& (3)8ng the mixing
ey LT O e el 08 B S i
(80) fsfég%%gpu%%%dat '@r? o ﬁf?f!ﬁ'stg%hér@ ethe bl Vet #pres nk 61

pipeline (49) is simlar in configuration to the
[0050r]| r st Ovithe othar hand, ghepsecontkecirapbation dipedine (4Qyis taﬁénged in the second
om ssion of the floor heating radiator (45), the
dwellidgoanit (kS | The sewbad puirvplagidd )pipedind (4¥Peis| siméat by configuration to the
connecting them Consequently, the sane reference
first dirtiiRitiah Sigetihe (40)0 ckdrpt $antke patisssorasf theeflddritgbting radiator (45), the
circulation pipeline (40) and their detailed

| floor 4RSI Hké gﬂrdps(zﬂm idethe ROBY] cohhiectgathe®ON\GRY&RYGENtly, the same

system (10) is provided with a high tenperature side

refer&x@gnﬂdﬁie% LG8y ) RS %e%ﬁ% pARd o8 th@‘ﬁr&e([ﬂb%[a@itoﬂrﬁpéﬁrﬁe@ﬂ) and their

onmmuni cati on pipe whi ch extend between the

dewﬂfg§%¥“$wﬁkkf@%-?@|t (14) and the second dwel ling unit

enper ature si de communi cation pl pe

[005]§ gﬁ‘?)e. Lh,e glal%er}]fa%qer E}[ﬁ?eé? Qiﬂ)ebsﬁl ﬁ%vhcg%) w]1tg 3 I?ugh temperature side

circul ation of the heat transfer water., Likew se . the
commgyigation pipe (91) and a low temperature selde communication pipe ?92) which extend

between the first dwelling unit (14) and the second dwelling unit (15). The high temperature_
side communication pipe (91) is formed in a loop shape and has a high tenﬁperature side
circulation pump (93) for circulatidn of the heat transfer water. Likewise, the low
temperature side communication pipe (92) is also formed in a loop shape and has a low
temperature side circulation pump (94) for circulation of the heat transfer water.

[0052] The high temperature side communication pipe (91) establishes fluid



tenperature side communi catifon pipe (92) is also

formed in a | oop shape and has a |low tenperature side

circulation punp (94) for circulation of the heat.

transfer water. [0052] The high tenperature side
commumicatiomi dtveantheifpet di@hlaties pateline K ahtluhelsebdnd circulation pipeline

comruni cati on between the first circul ation pipeline

(49). (T8 fignéirdulionqsi peltheqi0)CH lcatineridpatied panesitua#8 betwidea the one end
first circulation pipeline (40) is connected, at its

of the PBHraR &Hﬁb?@al@@g‘y?ﬁﬁﬂ R SuanRR: fdbof thE ﬂb&ehé‘ahﬁ’g\‘sﬁé‘bﬁmp 41) (i.e.,

control valve and the suction side of the fl oor

beweg i Qﬁﬂﬁﬁdﬁ?? ?2?*‘%@%% e Giohand®? (45 0 bl @ of the floor
heating éﬁﬂﬁ%%{‘fﬁﬂﬁ 1 iEhigh dRahradee § '%P%@L%g%l%ﬁaw B o e otter

n e. second circul ati.on pipel.ine (4
hand, @ﬁﬁ@% alreylatiqn glpsfév () i sorinelisel @@é‘hp# gitaied betpgen the one
of the flowrate control valve (43) and the suction
end ofsthg dowfraterpontrol valkie ¢43) sop Hloysustior sige p the(hpp yvagar sapply side pump
between the outflow side of the first heat exchanger
(42) (i8Mhetaech thheutiidw side of the fidst hdae exclmogerd3featd ths d gide of the
(50)), to the high tenperature side comrunication pipe
second Adak cx¢HAAR] (STY)etol thnvhich ngarpahturecssidd ctanmoniutiincspe (91).
pi pe (92) establishes fluid conmunication between the

[0053f1 st CThE Ubdt itempaaRed | 18 (Hmafeatidhe pReqpe) establishes fluid
circul ation pipel | ne (49). The first circulation

nur@hﬁ@ﬂléﬂ]ﬁet(vé@ e Sflix‘épa%géi%ﬁ gfu?ethﬁg t(?(f pefillﬁt 8 kddd@d @fculation pipeline

tween the outflow s oor eatl ng

(49). r ‘?ﬂ At cu&u?%t%ﬁrﬁﬁgeﬂ&eﬁbﬁs c%}%mstlt 1ts uéﬁ?s&détfeﬁtbet\ﬁ@etn the outflow

EXC an er

. e_secon

side of AN oGr el 88 rEAS it bt b inB5¥, secﬁ - Gt “ﬁgf {8 gghanger GO, 0
bet ween the outflom15|de of h second h xcha

the lowsfeylpswaﬂe Fide SomPRGHEioaaRR (ohe 116 SHEORLSHC ﬁ%%?ﬂ%@ﬁne (49} is
(30), to the low tenperature side conmunication '

connegiggd)at ifsor5 4] tupied katvaen dhe outflewnsidgrofitbeprerad bt e§?hféger (30) and
conmuni cation pipe (91) and the low tenperature side

the inflonwnuade ctthedmrsphene e((gm)'xgar(émmo dlog lopv teonpreaasikechide communication
toget her by a bypass pipe (96) having a bypass punp

pipe 0®H) for causing the heat transfer water in the high
tenperature side comrunication pipe (91) to flowinto

[0054] he [wddigbRe Rt Hich RingerafRETHHY 6athhRRicRIPEe piR2]91) abdethe low
provi sion of the bypass pipe (96) nakes it possible to

oSl nshdnatsherrnhe i hassidoeitg b7k types o
_(96) I?agﬂlr @H/@e}sg pump (95) for causing the heat transfer water in the high temperature
| side communication pipe (91) to flow into the low temperature side communication pipe (92).
The provision of the bypass pipe (96) makes it possible to allow the heat transfer water to
difectly flow into the low temperature side communication pipe (92) where appropriate.

0055] The heating medium which is charged in the first circulation pipeline (40) is not

limited to water. For example, brine such as ethylene glycol aqueous solution et cetera may

be used as a heating medium. In addition, the utilization side appliance to which the first



[ 0055] The heating medi um wiBch is charged in the

first circulation pipeline (40) is not Ilimted to

wat er. For exanple, brine such as ethyl ene glycol

aqueous solution et cetera nay be used as a heating
circulaeoh pipeliher (HYdE tcommectetdhis not Limitedt todhe fiode heginlgi radia®r t(45). For

which the first 18 <circulation pipeline (40) is
examplenagiiaaces, sudhods 4 had water hartihpelehicoof bixdaionngryimdi@lied et cetera

(45). For exanple, appliances, such as a hot water

which %tdoﬁﬁgﬂx%ﬂ'tﬁ FeatPaiP %ﬂﬂr&MrQ{sYérﬂgatgﬁYﬁ@e‘oeeéoﬁ%t@d[ s a utilization
which are configured to heat air with heat transfer

side aggfl%[ e, 130He Afst Eﬁmgﬁ}lﬁ@pelﬂé Jtilization side

ahce, tot C|r atlon pi pel i ne (40).
ON [ 0056] The running operation of the
RUN@HW system (10) of the first enbodi nent
s desgribed.  [0057] .In th first place, the operatiagn
[0055df t he Pr%’l‘m)fn@f Pp‘brétﬂ%{hto chFdt poyPYnGe Histent r@@ of the first
circulation pipeline (40) is descrlbed [ 0058] Upon
embogipeqri s dpscdbed he first conpressor (21), the first
refrigerant is circulated in the first refrigerant
[005i r cuin the2fist tpdacehtheetpergtionf af the dinsefafiigaast divnitc{20) e the first
During the refrigeration cycle, in the first
circukagidit pipelimn(40y isr deseribe20) the first heat exchanger (30)
operates as a condenser while the outdoor heat

[0058xchangen @ﬁ&ioﬁ? REHH BSt SmPFRsRY AWP! BeOfirst MBf Eerant is circulated in
specifically, the first refrigerant discharged out of

the fggtfﬁ ﬂixgé;m 1?5(??); éc% %ﬁéergléyl' gﬁ;ﬂgﬁ]gﬂggrﬁeﬁ%gﬂﬂoﬁt cyc;lé ov‘fbunng the
refrlg%%il){)h %?51?%‘1&8 tP@Yﬁs? g%ﬁlg r eXCé cﬂ tgéé)htﬁg 6‘1{&&1%%%&661 %@f\lﬁg operates as

at tra ter circul ati

. CO%‘i%B%ﬁf. B 5 RO Sier 29, ppeftes e o Fgpotator.  More
* speciipaby e rs@%%%ﬁﬁﬁgs%%s (331 Uit HERPFRHAZ D RERSipe the s

out door heat exchanger (23?6 In the outdoor heat

flow gatbH{aRhel the 285t heehexchpnger (30 r iThefuptrefitagrang having flsaved into the
t herei nto absorbs heat from outdoor air and

first fapa pathdB Bsof ths fisst heatiekchanger(30)didsipatenheat s thedwoal teahsfer water in

~ The first refrigerant evaporated in the outdoor heat

the féxChanoglatiof 2@pelire @Hwand roaddrses. f Thakat@nphesier refrigerant is
(21) where it is conpressed. [0059] Next, the

decot@pREst dufin gfpae@gb tbuthteffirkBéxpahsion Ivalqumpaxﬂedhb@ €lows into the
(40), the secon

outdoor heat exchanger (23). In the outdoor heat exchanger (23), the first refrigerant having
flowed thereinto absorbs heat from outdoor air and evapofates. As a result, the outdoor air is
cooled. The first refrigerant evaporated in the outdoor heat exchanger (23) is drawn into the
first compressor (21) where it is compressed.

[0059] Next, the operation of each of the first circulation pipeline (40), the second
refrigerant circuit {60), and the high temperature water circuit (80) is described.

0060] Upon operation of the hot water supply side pump (42) of the first circulation

pipeline (40), the heat transfer water is circulated in the first circulation pipeline (40). The



refrigerant circuit (60), and the high tenperature
water circuit (80) is descri®ed. [0060] Upon operation
of the hot water supply side punp (42) of the first
circulation pipeline (40), the heat transfer water is
circulated in the first circulation pipeline (40). The

heat trp@sfeh water theamg fibrwadeinty thiesecoryl flowwpath (32) of theefisse beatkxchanger
flow path (32) of the first heat exchanger (30) is

(30) ibdmbied Hyythehferst refsipemntf flogargait tiel fisst Migw pathh@1) iof she first heat
flow path (31) of the first heat exchanger (30). The

exchah@at(30). amhk&eatBiRfor W&l Batbd ub Qo an iBineIdRE kddiRerature of about
tenperature of about 30-60 degrees Centigrade during

_ : . £ | i ]
30-0 AR e G RafE pERAES e Rl i), A into e
vahve 3) i et ch al i1t I .ows sgage
flow SR hRLGLSAE A THE AR sR R halld (B R sBE ARGt atovs
t he. operation of the_.hot water uppl. i de punmp (4
passagq SLAALREPT AR LA S BPRJETSIoE ST G SRR (B8 hot water
the first circulation pipeline (40) is placed in
supply Sideapioan (42). pdp radditions whie the dlaordentinge side ipy@ia{4i) eof the first
. heat transfer water flows into the floor heating
circulation pipeline((48) isiticed in hperatidrem fosten of tha ditermagiate femperature heat
flows into the first flow path (51) of the second heat
transfexwhtan dlows (16®) the Ther theating redimsbredS)atlsle thbattiendeat transfer water
di ssipated heat to indoor air in the floor heating
flows frgditled frst {lé&)pati GWpof the @edond heecexdBangkt (30).paThe Ked? jra®dfer water
the first heat exchanger (30) where it is heated. _
havin%ldb’s@ifeﬂafeﬁ,heﬁh% hasér 4if a0 sfeefloo@da ﬁﬁ% baMAtB8 (45) TRIvwRedn@ the second

eat to the second refrigerant in the second flow path

f P?ﬁ%? r: fl 4.0t

flow pgag%?r%g 0{ Fﬂg\?\f/irs al%%?%%’; (’.ﬂ?e | ?gctw | %g%d.eng anlagrtﬁe hé transfer

water e diBerkd b3 R SeeorbHaR sttt AP BRI Ao Bath 52) of the
ransfer wat | ow ng,.towards.t he fl atin

sccon! TR hairE 0 st s aeronnaor Tt ot b hes srchanger
flow ng towards the second heat exchanger (50) by

(30) vest &Y IS t he hot water supply side punmp (42) and
the floor heating side punp (bgl). [0062] In addition,

[0061]f t hi ih@essiikiede chenms e gpide betvasn (the flows rae pf theatsirasler water
while the floor heating side punp (41) is set to

flowingpérvetrds thenfloos bedtinggradmtsre &) emdhihat flaw aatef ef hewitteansfer water
heated in the first heat exchanger (30) to be

flowirgy ppbdaréd thensecohd hbdteexdchagier (B0 bngotitasiliag aie hédOwvate3upply side
the other hand, if the hot water supply side punmp

pump (42) andsh S Bbort iR OREEAS fupid®. t he floor heating side

[0062] In addition, if the hot water supply side pump (42) is set to stop while the floor

heating side pump (41) is set to operate, ﬁlis setting causes the heat {ransfer water heated in
the first heat exchanger (30) to be supplied only to the floor heating radiator (45). On the
other hand, if the hot water supply side pump (42) is set to operate while the floor heating side
pump (41) is set to stop, this setting causes the heat transfer water heated in the first heat
exchanger (30) to be supplied only to the second heat exchanger (50).

[0063] If the supply of thermal energy from the heat source unit (11) of the first



punp (41) is set to stop, this setting causes the heat
transfer water heated in th2dfirst heat exchanger
(30) to be supplied only to the second heat exchanger
(50). [0063] If the supply of thermal energy fromthe
heat source unit (11) of the first 20 «circulation
circulpionelipeline((40) alahoisendusfi¢iastyfheimalemtigytihsupplied else rfigpm ithe second
supplied also fromthe second circulation pipeline
circul4ti) pip¢ltheqUbRr WokiES wdrtls theBéat Souce anig (i1 of 1He se@bnd bEculation
second circulation pipeline (49) is activated,

pipeliﬂ@@ﬂ?? Ps)/actxk}ﬁteﬁ‘ e@ﬁer%}aﬂlé ekt tY@itsﬁE‘ vaber RERRY ﬁiﬂ%érhﬁl(})gg)ed, by way

supp y way Of the flow rate control valve

of the! \Ivt}ceﬂh h&% ol 9@9@ A@#)g k& R fg}?hqg tu? %1d9?ﬁ§in@ﬁuéa?iar pipe (91).
And, B, 6% Tiandle o ng éiq% ghs B 91?0&8%%&11:%?{’ g e s

heat transfer wat er he din he he sour ce uni

temperate ffe ¢Hpmppicaionpipe Zﬁsﬁtlﬁotqgﬂﬁiﬁremth 316(12@} tra%%fﬁrpw@a heated in
either to the first flow path (51) of the second heat

the he@;(mefg@plt (B Pt B Hwaycisfulatioa Mpelingd#e) mpf},]}gflyﬂgerd@ the first flow

punp (42), or to the floor heating radiator (45) by

path (5)yofdhe sdeend hess ex¢teagsm(§0)sbyiwap ofifhe (hotlyvatepsupple sida pomp (42), or
time, the low tenperature heat transfer water is

to thesflgaplheating eadidter @SY bnavalyl afwhpdlobr h&@hgaidet premp {(41)st At the same
heat exchanger (30) in the second circul ation pipeline

time, (HeObw fepipetaige Moy ttRETRe Waltdiie sepriRd t6 BHIREabER TR path of the
(92). ﬁ%ﬁg I n addi tion, al soﬁl'?lg the event of ?’hrbe =)

first he& éx’éﬁzﬁlg@f 3t05‘?n \!Tl@ %Eco?ﬁl@h%ﬁlaﬂaﬁ b g@ fl%ﬁlethfe 6% Yemperature side
ci rcul ati on prp e I ne 40 econ C| rcul ati on

Cmnng%ﬁglbggg%gga%prOV|des a supply of thermal energy. In

he heat source unit (11) of the second

s RBP4 S SR B e o

. wa . |low rate ntrol valye the hi

cmul@%@{nnawa[ A0l SemiRe FBnPipFle {‘ébprov 2 Sy b thermat
heat transfer water circulated by the hig

encrgy.e igledtaeruvardsi te hert sawres mih (B9 toseond cg@ﬁﬁtl% gipeline (49) is
from the high tenperature side conmunication pipe

activat@il wheereby tlac li¢ag gandferovateis he4ted indthen keprdisd o walh efithe flow rate
exchanger (50) by way of the hot water supply side pup

contr@l4Plve ¢43)1 @ thechifh oanpdratatd mige coadiatiatiof4hpe B1)wayndf the heat
the floor heating side punp (41). At the sane tine,

transfeN@rale® Bircll &P e?ah@hi%h hedberbfuah sile cirvhiedn piEms I ik edpplied from
to the second tlow path (32) of the first heat

the hBHBRP&&Iurd ’s%ﬁ}z cbﬁrﬁdﬁ?caﬂ@ﬁ“pq%o@‘i & HRi firs Adw rath (9§ of the second
second circul ation pipeline fromthe

heat exchanger (50) by way of the hot water supply side pup (42), or to the floor heating

radiator (45) by way of the floor heating side pump (41). At the same time, the low

temperature heat transfer water is supplied to the second flow path (32) of the first heat

exchanger (30) in the heat source unit (11) of the second circulation pipeline (49) from the

low temperature side communication pipe (92).

[0065] Upon operation of the second compressor (61) of the second refrigerant circuit

(60), the second refrigerant is circulated in the second refrigerant circuit (60) to thereby



| ow t enperature side comuni cation pipe (92). [0065]
Upon operation of the secon@lconpressor (61) of the
second refrigerant circuit (60), the second
refrigerant is circulated in the second refrigerant
circuit (60) to thereby 21 performa refrigeration o
perforuyz tefrigBatiomeycddie Daring the refrigontioy eyade, i Hhetseeonsdaehiggrant circuit
refrigerant circuit (60) the third heat exchanger
(60) the/Mirddeer axichsnges (7)) opaden set candenkéraandehosmtohd htat exchanger (50)
exchanger (50) operates as an evaporator. In
opera®d st iiPRvapdiatbhe mesdiifod, Shr ihgescapid ¢éfiighiaht GOt (50 the high
hi gh pressure of the refrlgeratlon cycle is set above
press%@ Bf %cfl fe!ﬁ‘i"?éﬁatﬂfne W R sof e RESINAI HRESIG ST MY second refrigerant.
t at ed anot her y, a so-called supercritical cycle is
erfornmed in the second refri t ' [ 6 :
stated GosBh o spOIFE STyl cAIEE pgrirped 't e Boond refrigerant
. discharged out of the second conpressor (61) flows
°1f°“1f@ the first flow path (71) of the third heat
exchanger (70), _dissipates heat.to water for use in
006680t watMpres seastfeailyohs geeando aefrigeiant <ichawer | oW philhe second
(72) of the third heat exchanger (70) and condenses. .
compTssord 6b)ofleivy imte thydirainflow patidftleef the thitdehaah pxahanpgesi(70), dissipates
exchanger (70) is deconpressed during passage through
heat tbheatsiefoonde dix hat siaten supply dlo¢68) tlanagh theesecdndofewi patlp (72) of the
the second flow path (52) of the second heat exchanger
third hé& kxchhigerSEoPMd condéniseger Bid seband fediddrawedndenksed inthe third heat
second flow path (52) of the second heat exchanger

exche(ng&) (70RRSREESpRAR &Jrﬁ@ﬂabﬁﬁé‘ aabudd 8 sb&mdWbaision valve (62) and
: flFow ng through the first flow path (51) of the

then rﬁg\?fg’ Ao BELe BN W?étg(@%) {Jﬁﬂfé &X&fepﬁﬁatt %§cha§ grhSSO

rigerant evapora e second heat ng)jer
. (50).is.d i. th '
e A LM Mot SR FATRAFSE e, b O Scbger e
I 82 f the hi i, t t
s LY BB 2] b S SRS e MBS g 1) of

distributed in the high tenperature water circuit

secondgtppt eXFhanggr S0 2tk e EAPOAteSe hdhgd rgaRan FYAREAtegh b fhe second heat
supply punp (82) flows into the second f]low path (72)

exchagiget (38) tstrirawn s thesseednshnparpreseoy (6Ahwhers ihisgpBpresyed he
second refrigerant flow ng through the first flow

[006Tat h Updh) omeratidneot tier water atppdy qluaapg €82) (6f0he . highdemperature water
supply water, heated up to a high tenperature of

circuB 80, veler9Rr degrie st Gatkk isgppidds idistdthred I thd highttemperature water
exchanger (70), is either supplied through the hot

circui;t’?%@éd%ﬂ Rlyplp iveRer Bfhatged i€ otiht lvat@t JupplyShiep (82) flows into the

The second

second flow path (72) of the third heat exchanger (70) and is heated by the second refrigerant
flowing through the first flow path (71) of the third heat exchanger (70). The supply water,
heated up to a high temperature of '_about 60-90 degrees Centigrade in the third heat exchanger
(70), is either supplied through the hot water supply pipe (85) to the utilization side or stored
in the hot water storage tank (81).

[0068] If not only the high temperature hot water supply unit (13) but also the floor

heating radiator (45) has been left unused for long periods, the temperature of the heat transfer



in the hot water storage tank (81). [0068] If not only
the high tenperature hot water supply unit (13) but
also the floor heating radiator (45) has been |eft
unused for |ong periods, the tenperature of the heat
transfer 22 water in the high tenperature side

water %{JEHEUH' £ abnpErafir 8ideddommMbihitaticdl pipe |(P1)FWEID fal.Cag&such @ case, in
order fo maintain the tenperature of the heat transfer

order %‘:ﬁﬁn& IHhilﬁlg ﬁteﬁé%ﬁfr@ @%@%Hf{cetr SHE whePTY R B g'hot@rr?bﬁﬁlre side

_ man er aturle eat source unit
conungllé%%}ewr&l tglipgc(é Lf%f B}g%lpiir %}%ﬂaﬁge,( ﬂ':g) l?eat o8 Va% @i){ bPSither the first
leCUI%tioﬁé“P Rl Frgond elr%éy%%gwsvtﬂﬁé}%'@ %ﬁ*ﬁtﬁt%‘sﬁgé‘é provide

pi pe (96), the low tenperature heatin medl umin

' a supiy gf theamplesnsrait e Afithis toenhAcExetingthe fypess@mp (95) ) of the bypass

di scharged directly through the bypass pipe (96) to
pipe (96)e tHeolawt lemperadtnaheatingimedivoninuthie dagh tamperayere(de) communication
W t hout flow ng through any circul ation pipeline, and
pipe (9leishéiattiangd aeebitlynthheghetile iblypﬁsiseplbee(%)stmuﬁxeelowntetnperature side
(11) is supplled into the high tenperature side
comm‘&ﬁl bi(92) Ritheut( @%ng&%@ﬂ%ﬁﬁ%ﬁulﬁﬁ&fz%h@ ahidEthe heating
RST | MENT [0069] I'n the heat conveyance system

medlugril%at% %1 ef b LsoRRHROGH {"Eﬂt 15t g‘%ph@@tlh@gtﬂgeﬁlﬂ oHMemperature side
circult h

_ _ 'S prOV|de plural circulation
commBuBE R i (o J?EE‘FL&"LJ&EQ? the heat source
Anv@ﬂﬂ\c{@siﬁ"ﬁws&éﬁEa%@tﬁﬁ%@#%ﬁﬁtEr uﬁi“?p'( 11)

the floor heating radi
[00693 he oI@tthP BGRt SORECYBRCY Wét%@ gﬁﬂéc@sw Od(ﬂ%ﬂt ijiea‘i%medmm
inflow side of either the high tenperature hot wat
circuit (AP sy prorvided (vrith thsr plorsé Cfrpléiéfrwlh pipelingy (4Padf)appble Qéfperatmn to
in the first circulation pipeline (40) and the part
cause bibt vieeting heediutf toowirsulate ftwedre thehoeat spueecaniirill) end jthe high
and the inflow side of either the high tenperature hot
tempet@iier hat upakysuppist unif () asrwdlhss bdtween thedicangouradineit (1) and the
(45) in the second circul ation pipeline (49) are

 floor REHRHAG GhASkor (4B)SiHRGFarthetibn the htfloantie at techeat strce unit (11) and

comuni cation pipe (91); and the part between the
the @B %1&’&3’\’0154:1%{ Qifles RighN&hpd AR h@ v ENRYHARL Hkie (139 br Rt ?tﬁor heating

supp uni t r the floor heating 'radiator (45

radlatfa)ﬂgﬁ? g erFrlsptWrtisl‘ﬂ ﬁsﬁ%él (hﬁaaﬁld%féjﬁﬁ’? bhiWebn EHeldutfiBw side of the

circu

heat source unit (11) and the inflow side of either the high temperature hot water supply unit

~ (13) or the floor heating radiator (45) in the second circulation pipeline (49) are connected

together by the high temperature side communication pipe (91); and the part between the
outflow side of either the high temperature hot water supply unit (13) or the floor heating
radiator (45) and the inflow side of the heat source unit (11) in the first circulation pipeline
(40) and the part between the outflow side of either the high temperafure hot water supply unit
(13) or the floor heating radiator (45) and the inflow side of the heat source unit (11) in the

second circulation pipeline (49) are connected together by the low temperature side



(40) and the part between the outflow side of either

the high tenperature hot wapgr supply unit (13) or

the floor heating radiator (45) and the inflow side of

the heat source unit (11) in the second circulation

pi peline (49) are connected together by the | ow
comntumnadioatpipe (¥2) de CaRsequeamiyy evanivhon ildrpds 6929k of thermal energy in

Consequently, even when there is a |lack of thernal

eitherefi®s @ theNcirdildtdar pipelged f(40,n®)C tHeChHa ttiaBEFeP WAk 30 @6w temperature
(40, 49), the heat transfer water at | ow t enperature

i A f |
o Oy 9515 B2 VDR BB S OTEMC R0y i e

souchfunEthﬁlgtotlfeth OJths{‘{h%ﬁlercﬁwu?attlog u1?1gélﬁ1%l ' @Sﬁé‘)g'%bn\dz' %)ed to the high

nveye era nic a
ol S8 BTGB G P D SR e

(40, 4?8 ﬁ{q?f%l&%%ﬁg ?h%ghhégngggf:)@:a@gg ga?gk:ljllgl( il y?éslg; <|3 é):@hy utilize the ability of
circulation Pel ine (40, 49). [0070] In addition,

the hegtipquiep it (Alﬁg Whpﬁéulpmmplpﬂllne @9)4Dn the circul ation
pi peline (40, 49), the heat transfer water in the

[0070i gh treagbtien, uoeingidefivingpofithn ipoadp @, p2)m the tircdlhtows pipeline (40,
along wth the heat transfer water heated in the heat

49), thohiat eranyferd witddin thé higheeapdratukeadid® Corpinpeichtivh {ifd (91) flows, along
49), into the inflow side of the high tenperature hot

with Wehefhit thdhRRl Yvatdt Heated 30 t}@%e\éﬁﬁdur&suﬂlﬂ{l‘i; bh@e cﬁr@ﬁﬂaﬁéﬂl plpehne (40,
side of the floor heating radiator (45) while on

 49), 1%“35 1rﬁWsM@ %Pgiehﬁélpféﬂg)eﬁﬁlé' lﬁg)fv]g rﬂ‘f uftik gﬂtjla?tv&eﬂrhs into the

pi pel I ne rol
inflof S A7 ?%%&ﬁg?i R e OF ﬁ%#ﬁ?ro%a'nﬁ B8 fpiga e
in g %wghasﬁov o B 0.5 ST B SBALB P e

This therefore prevents t he heating nmedium.n
Closeia RESIHPR 0t &nife PEeteths hsat transien Watea drsm gfbm%g (bgals Trom the low
fromflow ng out towards the | ow tenperature side o
temperarfFile semewnicglion pipe 492) towerdstilie higkitegreratuprside Bpmmunication
to provide a high efficiency heat conveyance system
pipe [(9071]Thin thetdfore qmeventie thvi dbatignpedaturie tiedsigh temperature side
comuni cation pipe (91) and the low tenperature side
comnamivaion Giid @) fiopefl¢Widp o everdhihbdowaempéeramrd §idP communication
shape and the heat transfer water is circul ated by

| pipe (ORF tidrEihaking it RSB t6 PRvidd hlgﬁ\%ffﬂzlé’xﬁz kst RhveaEe system.

arrangenent, the heat transfer water e tenperaturé

[0071‘}f whipe Edéhﬁoﬂaﬂf%tlﬁgﬁ‘qgm 8‘ %‘Qitde ddty h&gpﬁfﬁh %?S (91) and the low

I"oop- shaped pi pe, I's su to eac circulation

temp&ht%?é ke c(oéllrgvnuxﬁggtiont ﬁSE ?&2’) are ecach formed in a loop shape and the heat

transfer water is circulated by the circulation pumps (93, 94). As a result of such

arrangement, the heat transfer water, the temperature of which is maintained constant
throughout the loop-shaped pipe, is supplied to each circulation pipeline (40, 49), thereby
making it possible to provide a still higher efficiency heat conveyance system.

[0072] In addition, the high temperature side communication pipe (91) and the low

temperature side communication pipe (92) are directly connected together by the bypass pipe



making it possible to provide a still higher
ef ficiency heat conveyance system [0072] In addition,
the high tenperature side conmunication pipe (91) and
the low tenperature side conmunication pipe (92) are
directly connected together by the bypass pipe 24

(96), WRatby iledicaliyarishe waeatin thiectigh empudiiere dide dd@mithightion pipe (91) is
tenperature side conmunication pipe (91) is nade to

made fd AWy IioGhd Ry feietBITR §fd@tcldfn%11§iléitﬁoﬁ PO LIRS the'D 's_ﬁ %ump (95)
92) by the bypasSs punp (95) where appropriate.

where {bgﬁ & & ﬁle%'éforl% il%égl}?g Qe 36 H%E?@E%Q Eﬁ %ﬁ?&ansfer water at

er water a ureln

low trGREEP R i ek SRR ééo%ﬂrﬁ%@%@%g ) ﬁ;*%@eﬂowmpemme
ause the hea ransfer wate eat e one t he

side Cﬂl@g’cuné%ﬂ% gD ("iedh toreguss i P YRR BEAed B any Gne of the

nperature side communi cation pipe (91), whereby )

heat @uﬁﬁl ynigt (M pniew dntsr i bigh tsepstafyre Pymml@waé@u pipe (91),

: to the high tenperature side conmmunication pipe (91).

whereby RSTPYARNIATEON! CRergyEalr bRETIENRIPOINVENE] fOTR]igh tempeeature side
first enbodi ment, the high tenperature side

commuaivation paki(dh). pi pe (91) and the |ow tenperature side
comruni cation pipe (92) are each fornmed in a | oop

FIRSThARIATION iOF TEIXFIRST EMBOIIMEN(Tat i on punps (93,
94) are provided. Alternatively, it may be arranged

[0073fUch ﬁ@tﬁrﬁ'ehﬁ%ﬁlrﬁé}ﬁ tlﬂb Bfbr @HR@{aﬁ{rH Eﬁie%bgﬁnunlcatlon plpe (91) and

conmuni cat i on pI pe or the | ow tenperature sid
the 10%&%#%@%;?®oﬁdrﬁﬁu&%g% 1pgxgﬂeﬂe chl?gA\}'&gg dﬁ g}ﬁ ‘sn e and, in

acaitBp b B Honm e T %l%g*ﬁ‘iﬁﬁm%ﬁ%%%ﬁ%%t a%earranged such

i.n Fi gur , rra be. arran uch t hat

that eHE?rtﬁerhlg% ée%ﬂegﬁwee icaopy i oﬁ?ﬁhﬁr gt oo feﬁaa?éature side

(91) .nor  the Iom1tenperature si de communi cation pip
commugioptipy pigeotdds formad [ipggoemapape and thajcircglatien ptumas (93 94) are

hi gh tenperature side conmuni cation pipe (91) and the
providesw tepthearevisios ofithedypmsminsa(d6pis not pevitedy. are

arranged such that they are connected together by a
SECGNDGVARPAPEON DR TEE FERST EMBOMENI e si de

comuni cation pipe (91) and the |ow tenperature side

[0074¢ OMTUAk GRS WRth Pighee 1,92ina$ &6 férﬂﬁﬂ%@i Suck @lidt dkithdr@Rghigh temperature
enough to allow the heat transfer water in each pipe

side dnBhRic&idBHRBlo1PRSF e (Ve tEhPerature side communication pipe (92) is
formed in a loop shape. In this case, the high temperature side communication pipe (91) and
the low temperature side communication pipe (92) are arranged such that they are connected
together by a single pipe. -Since the high temperature side communication pipe (21) and the
low temperature side comrhunication pipe (92) each have a certain length enough to allow the -
heat transfer water in each pipe to store thermal energy therein.
THIRD VARIATION OF THE FIRST EMBODIMENT

[0075] As shown in Figure 3, the high temperature side communication pipe (91) and

the low temperature side communication pipe (92) may be provided with a heat transfer water



THI RD VARI ATI ON OF THE FI RST EMBODI MENT [ 0075] As
shown in Figure 3, the higlpgenperature side
comuni cation pipe (91) and the |ow tenperature side
comuni cation pipe (92) may be provided with a heat
transfer water 25 storage tank (97) and a heat

storagt ranis f(87) wad er heitotragfert aater (Ahge et €98)| vedpyctiveiiye The high
high tenperature side tank (97) of the high

tempe?ﬁlﬁlﬁ%[c&ttﬂﬁl@ f)dﬁtﬁ@ﬁiﬁﬁ%xﬁ?éﬂaﬁﬁe BidR RofPhuhidafioh! PR ? Q} is used for
he storage o heat transter water heated in

the St%ggévf] H[‘égl! tradsh he te { ﬁ%ﬁ@ Clhrﬂi?ll?eﬁ* QQH%EP LR l(ﬁ Eof %Qch c1rcu1at10n

e one and rat'ure side

f the,lo e ature side, co n

vipetif? D, @5l ¢rRCipefior FARCHE ST tRut? TGP e o

tempevfﬁltéqeqrsg e errgltutgggqu;pn(ailpp 25%:%/ gcon oggkga:étgrggég ﬁl@tﬁ rt]xi%.}r:‘gg:rh svater after
fl oor heating radiator (45) of each circulation

thermgl; querayrronguroptiornin eithwe thechigh demparaturs bt watetnpyepkit gpie(13) or the
hot water supply unit (13) or .the floor heating

floor heafingt mdiatet5§45pfofosrshofirautaioncpipelinea(40o9pi pWhenedther the high
(40, 49) is placed in operation, the heat transfer

tempey@in@r hat whieg Bupple npar @)rer gieoflest heutingerabiagly (45) of one of the
tenperature side tank (97) is supplied to the inflow

circul@idhe p?j’ elin® (PEr 49N es H1aRdt BIRSEALIYA E tHOhematiBlisf&U PRkt at high
unit (13) or the fl oor heating radiator (45),

tempemhl"éhﬁéﬁgﬂ 1h $hd 8 ng@fa alredideahk f9H! lglélufsn‘é‘lﬁ%%sﬂl% 1ﬁﬁ§w side of

heat trans er owterrperature ored In th

o 8 TIPSt BT el e o,
. ,of I . 149) .. 076] O

Wmch?h%tlaﬁsc'gro%%‘% L4 98B BSH @géu%&g»ege i

storedzxtpo go'\;g nﬁ%;]qﬁgg}e?gdq W@mﬁhalta\%{lgp %:Iéldgf ng %]\e ofa ‘erbheat source

nperature hot water supply unit (13) as mell as to
unit (Ha@f ithwqﬂaﬁn@ﬂtrél@ﬂlquﬁ@pmesms “8e4Mng radi at or (45)
and, in addition, the heat transfer water at |ow
[0076] enpePatng to the ahayd, tha hedidransier watep ot ligh tempsiraturetsiprkd in the high
(98) can be stably supplied to the inflow side of the
tempeh@ate sideitank (AT dan(Helytabl PECENBIHVBRDIAIONTsiHO0F Te high temperature
Referring to Figure 4, there is shown a heat

hot wétef Gt B189 ta Mre(11R)to AL RIAINGdd 6f tha fHOE Bewlin 5 radiator (45) and,
enbodi nent of the present invention. The secon

in adcﬁﬂf%) GhdTR: nbhdrt el e £tqm7vttgﬁi)etfa’afr§ ktoRAIDA TR tehﬁaefdﬁﬁ% side tank

he "heating medi um circuit I's provided in plural
(98) CQH gp'g{ably stﬁﬁphed to the inflow side of the heat source unit (11).

SECOND EMBODIMENT

[0077] Referring to Figure 4, there is shown a heat conveyance system (10) according to
a second embodiment of the present invention. The second embodiment diff_ers from the
first embodiment in that the heating medium circuit (90) is provided in plural number. The
same reference numerals refer to the same parts as Figure 1 and their detailed description is
omitted.

[0078] For the case of the heat conveyance system (10) of the second émbodiment, a



sanme reference nunerals refer to the sane parts as
Figure 1 and their detailedygescriptionis onmtted.
[0078] For the case of the %eat conveyance system (10)°
of the second enbodinent, a 26 plurality of heating .
mediumcircuits (90) according to the first enbodi nent

pluralﬁz%fq{eﬁﬁ@ﬁl@dhﬂa cfraﬁtsr@q hloRdiHRitd 11OfRt Bxabbdilent BRS arranged in

e sake of sinplicity of description, two heating

the mﬁﬁ%&@?ﬂlt gdr{l 1:6)g?og')thé Bk shf 19&% o%ﬁg&‘iifpﬂ?g, 11§N lgéﬁﬁﬁ% medium

e conmmuni C

n nedlu cuits (9 onne ted 0 _eac
mrcmtﬁ @i) ) i er?e‘r‘gr?a S diedn %Sﬂ‘r@bf BB?I i g§§bnication pipes
thereb formn a S|n l e h ra
O ot eHpE R L (D131 AR 19 BT CHE Pret and second
tenperature side conmmuni cation plpes (92) of the
conndetian ipiepsnd@3.Lh0D; thanchys frodye arsingle highe temperguregside loop-shaped
other by third and fourth connection pipes (105,
pipelih®&)L91) hdn efdditions thadow tsmpelabirt eidet eorpmuaicane piphs (92) of the
_ | oop- shaped pipeline (192). [0079] The second
heatirgOmBdiaid cirtuits P9) adddhnnadted tdeachiogher be nifiet afdfoarthicdanection pipes
communi cation pipe (91) of each heating nmedi um

(105, ans)? WdrellyXImBa HRNORRS %ﬂe@at@l@%eqbaﬁgha?yd ipRiied(192).

tenperature side three way control valve (10 as a

t
B

pipe Z§18ﬁ§€ £ cl'f'xe%%a i q.ltme czr%ﬁﬁ C(ghi9 a&eggzam?eﬁ%dcﬁ’)n DEG Gthet O[fy a high

nperat ree may con
va SW t ch sm [0080 t hr ee
tempYRE S ﬁfrew%go? 91 v havash, FegepEs The fourn

and are switchable between a first operatiaqn IQ@?E' q} i
conngahign pire @RHoandsthe lop tevprerathe side eqmmppication pag ( @§ach heating
to the third port (first distribution node) and a
medigwcdiedit ¢YBrase comerisdvpicach ether bind lowteatperatiiecsidathses way control
first port is delivered to the second port (second
valvedil 82y dsuswiwh nmestia)ism| 0081] More specifically, by
virtue of the high tenperature side three way control
[0080al ve The Hddg way Benthilgfalvies (0L 402 cacls hake: theponts aatl aonswitchable
pi pe (91) of each heating nmediumcircuit (90) is nade
betw@éﬂ 4 £REGPRatRlineaiicH M8 idfldv bf Aliitiklolhd iRk ps@@eddlivered to the third
whi ch the heating mediumis nade to flow only through

port fﬁit iﬁgggﬁgﬁr@ t? E% sebdif r@gfﬁﬁéﬂ'lﬁ AHiANHP R v S NuRNGto the first

ution e I'n which the heating

port {TREWRA & B0 &3Ha BXrt el bisRinidod hdlag). comuni cation

[0081} More specifically, by virtue of the high temperature side three way control valve

(101), the high temperature side communication pipe (91) of each heating medium circuit (90)
is made switchable between the first distribution mode in which the heating medium is made
to flow only through its high temperature side communication pipe (91) and the second
distribution mode in which the heating medium is shared by establishing fluid communication
with the high temperature side communication pipe (91) of the other heating medium circuit
(90).

[0082] In addition, by virtue of the low temperature side three way control valve (102),



with the high tenperature side comruni cation pipe (91)
of the other heating nmediunggircuit (90). [0082] In
addition, by virtue of the |ow tenperature side three
way control valve (102), 27 the |ow tenperature side
comuni cation pipe (92) of each heating nmediumcircuit

the lopOfmpesatureeside sovhinthizbiien biglewde of RecH hésing medium circuit (90) is
di stribution node in which the heating mediumis nade

made ERitcKdbRb@REh thBrFRYUAstHibstidroMoti€ PRhRh YREhSIIAG medium is made to
comuni cation pipe (92) and the second distribution

flow %H abqr 1t‘§h M%ﬁg&&ﬁ?@ SR Y ﬁ&ﬁ ﬁﬂpﬁ?y(wn and the second

| ul omruni cati on

MRS SR R i

runnln eratlon of the heat _copyey
with %ﬁgﬁw SpHEEESgh omERsaNse Ribe @2k e Og%aﬁwr%@%medm circuit
During the first operation of the three way control

(0)- val ve (101, 102), each heating mediumcircuit (90)

performs its runninng operation i ndependently of the
RUNHIN@I‘OBEBE'\ITII@N medi umcircuit (90). This running
operation is the same as the running operation in the
[0083f i r st Thentwadingeoperativth iof Sheldicat Iconvegaser sytémn(10p of the second
omtted here. Each heating nmediumcircuit (90)

embodiiment BeRs@ibey. t he heat transfer water in its high
tenperature side communication pipe (91) and wutilizes

,[0084?nI y bhgnd@rlsitd GRskBhL o‘f@{eet%réer\w (}t &nltrgl"’véﬁmlaiw)eeach heating

de comruni cati on pi pe 085] On the of her

u 0 e
medldgxg%cgﬁ (?'Orgjghja%&%?& %BEHQ E) a?zlfuliq g:gr?c}eﬁqﬂg (Ff Y& other heating
medu%{l ?@%{f @OY\B s EIEI%‘?% ‘%%eira&g%llgg Ween t h%il heat ln@?%era%on in the first
ol ) TG AL, (200, 20 ?e?Q%e&%@%@ﬁr?%em it 00
transfer water fromthe high tenperature side
utilizes i e et s peatqran jts die W@m@&tfp Aigle pemmpicstioa wige (91) and
(90) which is being surplus in thermal energy to the
utilizesi oy the ipatrieansfier waled & tolomuiempataturn side gemgram)catipn pipe (92).
anot her heating nediumcircuit (90) which is being
{00850 ef i cDerthe bthet hendyaluriapehg yecoAtl dpbmatisawé the three way control valve
order to achieve a bal ance between the incone of heat
(101, 102)) sHeashat@yt 6f haanttadsfia watbgakey plhedetwEcanthé Beating medium circuits
(90). In other words, since the plural heating medium circuits (90) are connected in parallel,
this makes it possible to convey the heat transfer water from the high temperature side
communication pipe (91) of one heating medium circuit (90) which is being surplus in
thermal energy to the high temperature side communication pipe (91) of another heating
medium circuit (90) which is being deficient in thermal energy. At the same time, in order to
achieve a balance between the income of heat transfer water and the outgo of heat transfer
water, the heat transfer water is conveyed from the low temperature side communication pipe

(92) of the heating medium circuit (90) which is being deficient in thermal energy to the low

temperature side communication pipe (92) of the heating medium circuit (90) which is being



water, the heat transfer water is conveyed fromthe
| ow tenperature side communpgation pipe (92) of the
heating mediumcircuit (90) which is being deficient
in thermal energy to the low tenperature side
comuni cation pipe (92) of the heating nmediumcircuit

surplus S8) th¥dat Rnérgy b eBBEhUES of Tk, Pih Shelah trh e Thtee NEKted between the
Because of this, the heat transfer water is shared

heatm%%éléﬁﬁﬂ 4BGits @gjﬂl ng mediumcircuits (90). [0086] The

perati ng nodé of the three way control valves (101,

oo s A B BN i
*wy BEESR] iy CPBLSI RIS, LAMLD SRS B beven e

only within. itself and the_ operatj ng node in which
operaing: qué ar wigchveasbubgating é%ﬁdtlm’{l gareuit {900yt theoneat transfer water
utilize the heat transfer water in the other heating
only withinuitsedf pediithe Eperpting\DvaRTIAGRDIYS EREECRENORadiEn circuit (90) is
SECOND EMBODI MENT [ 0087] In the second enbodi nent, the
allowgd torwllizh diat hisagtrarsderumaten in che dther(18@)ingamedoon cﬁe@ﬁe@ﬂ).t 0
each other by their respective high tenperature side
ADVANTRGEOUS EFFRCISOF THE SECONDIEMBODIMENTLt i ve | ow
tenperature side comruni cation pipes (92). This nakes

[0087]t PORSthEk&ohE em%eﬂﬁéﬂ@ tBd ﬁ;m@lemngtxh@dmﬁﬁ&r&[@ %fe connected
wat er anong the plural heating mediumcircuits

to eac ?l?}e‘i‘l?%/ &%@ﬁ&%ﬁeééflvhkl Idtigq grah.?ggs:ﬁ hfn?x@m‘r'&?lbfl %g}z]e)s (M} and by their
0088] |
el IS obA0ER 2, Aot Lo PR BB e

ircujts 0) arecnnectedtoech ot h th

provide, Hiding fr e b TelitpoRet g as: Bopl %@156%%%@@% Hgpuits (90,
other hand the | ow tenperature side_ copmuni cat

wherghiyjag abdy of ge haqk spiarge unily (Modn farel heating @e‘élg@) 01% (90) can be
connected to each other by the | ow tenperature side

fully gilizedh nechani sm (102). This therefore enabl es each
heating mediumcircuit (90) to nake a sw tch between

[0088]he nhr additiore ghe highoempyahre side demnmunitrtion fipes (dépof the heating
transfer water is conveyed within itself and the

medildh Odfbutte qOON a0 By MERRACtoTesld bihetMblyCthet high hefiperature side switch
transfer water in the other heating nediumcircuit

mechérﬁﬁﬁl (L61)SR 84 ThkioRe hafio @R 6k Rethperatiiesiadbdrhinyinibtidgipes (92)

heat source unit (11) in each heating nmediumcircuit

of thd Bting HedAfn cichits W0 hte?&Fmected to each other by the low temperature side

switch mechanism (102). This therefore enables each heating medium circuit (90) to make a
switch between the narrow region conveyance mode in which the heat transfer water is
conveyed within itself and the broad region conveyance mode in which the heat transfer water
in the other heating medium circuit (90) is also utilized. Accordingly, the ability of the heat
source unit (11) in each heating medium circuit (90) can be fully utilized.
- VARIATION OF THE SECOND EMBODIMENT
[0089] As shown in Figure §, a plurality of heating medium circuits (90} of the third

variation of the first embodiment (shown in Figure 3) may be connected. Stated another way,



VARl ATI ON OF THE SECOND EMBODI MENT [ 0089] As shown in
Figure 5, a plurality of he@ﬁing medium circuits (90)
of the third variation of the first enbodi mrent (shown
in Figure 3) may be connected. Stated another way, 29
it may be arranged such that the high tenperature side
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Clainms: What is clainmed is: 1. A heat conveyance
[009Q]y st edsdwespedrsdasgribedrabayé,ihe predéni inventicuist usthil dorgleat conveyance

which a heating nediumflows and configured to convey
systeime atheh dha heiti douzetis Ghared Getweappl plarndiey bf ABnd Gedielling units in a

source side appliance by the heating nediumin the
multipRakittgmplexdi um circuit, wherein the heating nedi um

circuit conprises: (a) a plurality of circulation

pi pelines al ong each of which a heat source side

appliance, a utilization side appliance, and a punp

are provided and each capable of operation to cause

the heating nediumto circul ate between the heat

source side appliance and the utilization side

appl i ance; (b) a high tenperature side comrunication

pi pe for establishing fluid comunication between

parts between the outfl ow sides of the heat source

side appliances and the inflow sides of the

utilization side appliances in the plurality of

circul ation pipelines; and



(c) a low tenperature side conmmunication pipe for
establishing fluid conmunication between parts
bet ween the outflow sides of the utilization side
appl i ances and the inflow sides of the heat source
side appliances in the plurality of circulation
pi pelines. 2. The heat conveyance systemof claim]1l1,
wherein: (i) the punp of the circulation pipeline is
ClaiBsosed between the junction of the circul ation
pi peline with the high tenperature side conmunication
pi pe and the inflow side of the utilization side
wabitlis aRGRied ignd (ii) a valve is disposed between the
junction of the circulation pipeline with the 31 high
1.t Anfpeat abuveyasce systamuoniprBingn hpatpe asdivbheiraut fthiowgh which
ide of the heat source sjde _appliance. 3. The heat ]
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appliances and the inflow sides of the heat source side appliances in the plurality

of circulation pipelines.

2. The heat conveyance system of claim 1, wherein:

(i) the pump of the circulation pipeline is disposed between the junction of the
circulation pipeline with the high temperature side communication pipe and the
inflow side of the utilization side appliance ; and

(i) a valve is disposed between the junction of the circulation pipeline with the



are connected to each other and the | ow tenperature

si de comuni cation pi pes of the plural heating nmedi um

circuits are connected to each other. 7. The heat

conveyance system of claim4, wherein: (i) the heating

mediumcircuit is provided in plural nunmber; 32 (ii)

in each of the plural heating nediumcircuits both the

hi gh tenperature side comrunication pipe and the | ow

tenperature side communicatizgn pipe are forned in a

| oop shape; and (iii) the high tenperature side

comruni cati on pi pes of the plural heating nmedi um
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6. The heat conveyance system of claim 1, wherein:

(1) the heating medium circuit is provided in plural number; and

(1i) the high temperature side communication pipes of the plural heating medium circuits
are connected to each other and the low temperature side communication pipes of the

plural heating medium circuits are connected to each other.

7. The heat conveyance system of claim 4, wherein:

(1) the heating medium circuit is provided in plural number;



32

(i) in each of the plural heating medium circuits both the high temperature side
communication pipe and the low temperature side communication pipe are formed in a
loop shape; and

(1i1) the high temperature side communication pipes of the plural heating medium circuits
are connected to cach other to form a single loop-shaped pipeline and the low
temperature side communication ‘pipes of the plural heating medium circuits are

connected to each other to form a single loop-shaped pipeline.

8. The heat conveyance system of claim 7, wherein (a) the high temperature side
communication pipes of the plural heating medium circuits are connected to each other
by a switch mechanism which enables switching between a first distribution mode in
which the heating medium is allowed to flow only within each of the high temperature
side communication pipes and a second distribution mode in which the heating medium
‘is 'shared by establishing fluid communication with the high temperature side
communication pipe of the other heating medium circuit and (b) thé low temperature side
communication pipes of the plural heating medium circuits are connected to each other
by a switch mechanism which enables switching between a first distribution mode in
which the heating medium is allowed to flow only within each of the low temperature
side communication pipes and a second distribution mode in which the heating medium
- is shared by establishing fluid communication with the low temperature side

communication pipe of the other heating medium circuit.
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