1 HEAT CONVEYANCE SYSTEM {ECHNI 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 orgERe cHNVEAKNOE SYSIEEM Om a device on

the heat source side by the heating nedium flow ng

t hrough the heating mediumcircuit. BACKGROUND ART

[ 0002] Various types of heat conveyance systens, such

rdgerati on apparatuses and air conditioning

TEC@%&%‘&%‘[@?@? are knovvn in the conventional technol ogy.

There_is a so-called "pair ynit type" heat cqnvegance
10001k y st eHhenBRyreRg Inveation EA?“PS fh P theaeqriiaYans ¥ Een dnefiding a heating

appl iance and a utilization side appliance. In

medivgy girguibtroughevitich g hgating madiveyilows pp cf ceifiguradytgeconpesgbeat to an

conveyance system having a plurality of utilization
appliag¢eden thepitiliastoessideirora asdenifeenhbahedsonce sidsibgiehe heating medium

appl i ance. Such heat conveyance systens enpl oy, for
flowingxhrykk thechenghig mgdinandircaltr cuit configured to perform

a vapor conpression refrigeration cycle. [0003] The

BACKEGROUNDIARYPe is generally installed in the hone or
in small stores. In the pair unit type, a single

[ooozr)t' | IR u® Rt EnaRRbh .?&E@&%Ss&ﬁ% by O%é}‘aﬁoﬁ? drzﬁgses and

y a singl € heat sourc appl 1 ance.

air co@ﬁcﬁnm%?ﬁpgg&féste a&'@lqll VE’IY R‘Lethé @8% ﬂﬁgnaa té%&]ﬂ&l%k%t yI'h%E‘e is a so-called

e appl 1 ances s srng
“pair GREHDE” Bl Conlendl Site H%Vﬁn%%zfeaeﬁaé%ilﬁl? ST sorlie' Side gppliance
and o Qliggny st ?eaiﬁa;fc;) I Rden riiere ISS%!SS%@%%E)%H@ unit type” heat

singl e heat source side B pliance enabl es the plural
CONVEYATICE Sy HemdHviIece PRIt Qﬁ@é zatignefideeanplisnessifaga aigle heat source
cooling. Patent Docunment |: JP H8-121902A Patent
side appliameent Sudh: hehP cpireegan@3§atens SQIOBURE e®EnPldEa refrigerant circuit
| 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 II). 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




2 [0004] However, a convenbi onal heat conveyance
system of the pair unit type is, even when there is
anot her heat conveyance systemin the vicinity,
oper at ed i ndependently of the neighbor heat
[0004¢ onV eMaweerSY SéBhtidral BbRtefonveyaise sfdfen P el g4t Whit Rype is, even
the pair unit type heat conveyance systemis that 1t

hen itBert PR i i £ fon
e B B e e U [ Bpendently of the

: J ot he L .

neighBif RGPl SRR 2" iCbime e B o on VGE R 28 it type b
t he case of e, convent.j pnal I t.i. Unj I type heat

convelffis e ifects e SriiassibE Raull by b hed EPRy Y eRtn spems even
soyrce side appliance having a | arge capacity ) .

when @ qilyrality f fiopgpngess exat adiacantly tn Eﬂsﬁ oglfenaand the tatalonerafing efficient
si de appliances connected to the heat source wunit.

cannofbg ket e, thermal energy is distributed fromthe
singl e heat source side appliance to the plura

[00050it i | | Inaddations ifckethapgake afi dbs comdentibnateands dditatype rhezh eonveyance
event of the failure of the heat source side

systen@pftl isaneRsdafi o AfigalleeBedth@uptcobide nappliaiceahdvihgd @ large capacity
utilization side appliances beconme unable to use

corresb&ﬂiin% 1000 @dtal¥ul it b 811 8RRYRioh Rid¥ dpfliarcBecIWnESE to the heat source
I nventi on was nmade. Accordingly, an object of the

unit. pﬁﬁ%%oﬁepﬁl%%ﬁ%e. ik QidphiRMe ﬁ‘Oﬂ]InthL! @Hfg%vﬁ&t RE@ke side appliance

conveyance systemtraving a plurality eat source
' Fances W.th a vi.ew to il.dzing t bi.l.j t
to the B R ANE bl s meRrt by p AL bl B il of the et
maxi mum ext ent ssi bl e. FOR SOLVI NG THE .
sourcq R DB P b8 Gro 6t AL TR 106 aBplizgges become
_ pi pelines (40, 49) capable of operation to cause a
unablg,ioise igAtnedi um t o circul ate between a heat source side
appliance (11) and a utilization side unit (13, 45)
[0006hr e aWithri§edbpve pameinfiethe presénd ipyansiontwisnpadei oficcordingly, an
[ 0008] More specifically, the present invention
objectprfdlie gesentasventibhisto aspéist an Anfrewtd head cumweyane Fpenehaving a
conprising a heating mediumcircuit (90) through which
pluralidy bEhdéat BeurcevBide appliancssswiahd vientd @iliAgr the a6y oY exdadf the heat
to a utilization side appliance (13, 45) froma heat

sourceSHAY £liah¢t8 1R AR em (ekieht Pyssibe heating nedi umin

the heating nmediumcircuit (90).
MEANS FOR SOLVING THE PROBLEMS
[0007] In order 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) are arranged in parallel in the presenf invention.
[0008] More specifically, the present invention provides, as a first aspect, 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




[0009] The heating mediumcigrcuit (90) conprises: (a)
a plurality of circulation 3 pipelines (40, 49) al ong
each of which a heat source side appliance (11), a
: utilization side appliance (13, 45), and a punp (41,
pipeli4dy (40 d9phlov} dech ahdhemch heapabice sife gptinadd @M),tputilization side
cause the heating nediumto circul ate between the

applidi@a(13 QB}', G8d 3 g, | 258 pedvideit dabR cilldbld d@SePdton to cause
side appliance (13, 45); (b) a high tenperature ‘side

the héég%ﬁhﬁlﬁ{ f.ocb[i]rcgl.aféeoe@\%'gn ‘r]‘hQ 565@3%&% Eiﬁ? h@ﬂian&lr figgjvaréc} T&g éltilization

I catl on Iet vvee_n parts . ween out
side opRlitrss (L A5y B Bl fiBere DR kiR BERRubihlof Bibe 2D oy establishing
., 45 n.the pluralit f circulation pipelipe géo, )
fluid geipmuniggtion ybelweeg, PRt BEMEER TR0 TP b 4k at)sopce side

[
(92) for establishing fluid comunication between )
applignges @1 band ibe inflave sidat of b wiligaipngide appliander (adSdin the plurality
side appliances (13, 45) and the inflow sides of the
of cirpidationswipelines $40dd9p ppti(ena bsv {ebiperature tshie coplmmmdation pape (92) for
circulation pipelines (40, 49). [0010] According to
establishingafhiv eomaniiq@tion betrsenWaas betwesetitthd butibvivodidesi afethe utilization
appliance (13, 45) of any one of the circulation

side dpbRAIckNERB, U4P and! Ble inSloR F8&001 fhe RS RfutR@Nsidd BSp1RAads (19) in the

nmedi um circulates only through the one of the

l.af i | HRAS 0, 49) under nor nal
pluralgtgﬁg%‘?%%ga p@l?egﬁlaét E@F 4%( ds, % he punp (41, 42) of the
[OOIOZQe ORféé%c;ﬁng l}é]% %de%ncogﬁg%{ajtigﬁ Swlge Ptlljxe iﬁ'eig{ltzodq aige tagpliance (13,

ctiva ereby the I'ng e m _
45) oftiyome STBE Settbior Bineliges s 493 PlfeCince3BBn G Beating medium

) 13, 45). After its. the | _ener is consuned in the .
cuculé&ﬁ pply 4 OBQ“ g}ed:gleacgﬁ]gq: g},’rq at(o_pslglp%}éae? (40,49 undsr rp@rmal conditions.
medium which is now at |low tenperature, again flows
In othehwerdshide ipumpddd <120 oF dite enpeofitbe ciratationepipglines &ffh 4P xcastivated,

(11). [0011] If only the operation of the heat source
whereby dlee kgapihg aedin( hddted wp tdkigh nempsratitechy thi heatl suicerside appliance
- - pi pelines (40, 49) results in a deficiency in thernal

(11) iersmppljed tdehdhadlizAour side sipgiancap@B) dfire Afidr) itofthéael energy is
other of the circulation pipelines (40, 49) provides a

consufii@ @ YheQftilizh@mnide afiahey (13718}, tHesheh@nSa¥diu) @hidthR now at low
punp (41, 42) is activated In the one of the

tempe?dtﬁlﬁyig%id B6ws ﬁitjd)ﬁlle 'im &igig ’0{ ’%%?he%ﬂé%%hrde %fde%?gﬁaﬁd%?u).

utilization side appli: I n operation, the
oo 724 384,88 BRERHPE bR, e Bl Bk Digly e of
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) provides 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) is also activated,

: .whereby the heating medium flows 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




wher eby the heating nmediumglows into the inflow side

of that heat source side appliance (11) fromthe |ow

tenperature side conmmuni cation pipe (92) and the

heati ng nmedi um heated is 4 supplied to the high _
suppliddetoRRe Bibh kenSorat@recidanetaaaticaonipe(9P1) In theotidef thaeirculation

of the circulation pipelines (40, 49) whose

pipelindt (40, 48§ (RBscSItALaARPLIUARER S (134,'5)5%1390@%111&%156&&011, the heating
operation, the heating nediumin the high tenperature
mediu iggh%ﬁfgﬂ#ﬂgﬁégﬂu?@siﬁ BSH&%J%:aE&? .e'(@ic)gﬂnéw?giﬂtggeoii\ﬂﬁow side of

e |za.|onS|.eap I an :
e il S S BHSE TGRSl Bt ap o
ool B et 05t A1 RLPEL B Wi o,

consuned in the utilization side appliance (13, 45), . .
49). phen, ager theetherasal ienergireadi thenheaiinigcmedigmnis\goasumesiyn the’ utilization
tenperature, is discharged to the |ow tenperature

side appldece GiPrda), gatt of thei lvatin Medifro0dBich|in nokeatWboy sgmperature, is
descri bed above, the heat source side appliance (11)

dischagkd tdibie dé v eImpiatuichidecionhidtdtion pipe@L). nes (40, 49)
that provides a supply of thermal energy is constantly

{o01212bl e If fhe WASAHs deb@itR@AbLRY tHEatshuRde di@adpBARRS @1 6Rthe other of

fromthe | Ow tenperature side conmuni cation pipe (92)

thecir G 1FRATRE I b o Moy gl POREGARY PRaBy Rtonstantly able to
t ature_ b h ' [ €. ' ot
heat ¢RIl B B R0 Rt DR TRAY MR RRLBEESi88 B finication
. 01 The present, i.nvention provides, as a.secon
pive (3 gk thendopBi 1t o Mpcheh e Bls e sortm iR g hereby
.such that (i) the punp (41, 42) of th irculatio .
the dlfg?rﬁtaei igclemperatusg be vgeenoﬁ%% éﬁé@f&g we@%bﬁefgﬁ‘eﬁ?ﬁﬁw&ﬁ nibgheating
_the circulation pipeline (40, 49) with the high
mediumeniieheting & seeirge conmuni cation pi pe (91) and the
inflow side of the utilization side appliance (183,
[0013]45) ; Tharpdesénti inventical providds)asi s satosp esyedt, bebant sontdyance system
junction of the circulation pipeline (40, 49) with

which tiheordfiggifed archahat (Y eheSpirp o2 icfahé ohcydatien pPelinadDd, 49) is
the outfl ow side of the heat source side appliance

disposédl BatwetD b4l mAomosftthe @ir&ﬂaﬁ&ﬁpi@_@l@%eﬁmpﬁ)i @ith akd Bigh temperature
when the punmp (41, 42) of the circulation pipeline

side cdrfunidHonl ﬁp@@dlgve@lﬁqge iRy BRI HEEaHEA isfﬂetéﬂuﬁlim&rﬂ& 45);
tenperat ure” si conmuni cat 1 on

and (ii) 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 the above configuration, when the pump (41, 42) of the circulation
‘pipeline (40, 49) is activated, the heating medium in the high temperature side communication
pipe (91) is, together with the heating medium heated in the heat source side appliance (11) of

the circulation pipeline (40, 49), drawn into the pump (41, 42) and then discharged to the

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




pipe (91) is, together witlhsthe heating nmedi um heated
in the heat source side appliance (11) of the
circulation pipeline (40, 49), drawn into the punp
(41, 42) and then discharged to the inflow side of
On thet diBerUahd,i wigdnl tB8 pEn@q4 B4 iei68pedis ond of thehwrclatibripipelines (40,
thermal energy i1s consuned. 5 On the other hand, when

49), the %ive Y i @osecffga tHa% il Hbﬁﬁﬁ? Iﬂeﬂlu%[‘ %11@ fot ﬂ@w Qakle %Uv@érﬂ@ﬂm high
pi pel i nes 0, , the va Is closed so

tempella{ﬁ% 58@{:6rﬁx%uﬁ% e&g’%m {he ?‘Wv Pe?ﬁ]%eéélgygasrl&sc :I'ill:&lbn pipe

mnmralne S nlcalon pl pe from

ture si 92) v the
(02) vig FPET G S fheTie (ﬂhﬁs A0 55 Bpo Sty g BB W, 42) of
whep t he (41, 4 t he ot her of the
the Othef 9%%}13 §H¢ l%maqﬂ%%e?% A% is agyvafed. acti vat ed. [ 0015]
present invention provides, as a third aspect, a
[0015]heat T&sto rvespah Ewestat pravidesi ah ai third Apechun digak genveyaRge system
the high tenperature side conmunication pipe (91) and ‘
which ish@nfigured sedpthatthe highsteoperatmerside canmunicptipre pipe Z91)aand the low
provided with a tank (97) and a tank (98), '
tempera®sg eide i cofinyuni¢ddidh GlipACEN raé Peovidedt Wwithabowe (97) and a tank (98),
configuration, the heating nediumheated in the heat
respec®Ry. ce side appliance (11) of each circul ation
pi peline (40, 49) is stored in the tank (97) of the
hi gh a
[oo16]" 8 A%E&Hﬁ%angﬁlt@hagbﬂ%g?ﬁ’ﬁ%yﬂ ttlﬁeoﬂevaﬁlhg cﬁén)n NBikd€irOthe heat

er mal
source %% a%éhar}x%fsz ﬁ@ TP & 2%3 n(%]f%%%oi,l] Elptepne E‘&)é 9) xgtsfo%h ?1! tH(? ta{% 697) of the
high tegfl%éawrs r e%ﬁﬁl@%ﬁf?ﬁ%ﬁ%i%ﬂw&ﬁ? HEI%VP%I? trl}ae% e medium
sjde appliance (13, 45) is gperated therefore
whose tharpral pregey hanb %F@f?%ﬁ‘éfﬁ%‘i/ iy theridizRan Sl Agpliance £1%45) of each
tenperature heating nediumstored in the tank (97) of

circulatipie pipefinet ¥ edBt i stosecidn clbamiank d@B) of Biepdoy gtgyperature side
flows into the inflow side of the utilization side

commupqtioapie (928, Whyn tHeartidiahtionhiideapplinudet @Redd)sh ppethted therefore
| ow tenperature heating nediumstored in the tank

resultifdi)a dfficlehey lmoheintdipesgy, thehigh dempantyheting aredpinpstored in the
(92) flows into the inflow side of the heat source

tank (99) G HRAREH RRGRrdtdrk)side] QPlllnidHRn PiRs@N flot efbitB®inflow side of

provides, as a fourth aspect, a heat conveyance system

the utx!lgérl;pﬂglr §a1t§% %g Arggr(gghwg); :ﬂéegt%h?g\ﬁﬁﬁe k&R tanBodshie thd MRy RedPerature
‘heating medium stored in the tank (98) of the low temperature side communication pipe (92)
flows into the inflow side of the heat source side appliance (11).

[0017] The present invention provides, as a fourth aspect, 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 the above configuration, the heating medium in the high

temperature side communication pipe (91) is circulated by the circulation pump (93), whereby




(91) or the low tenperaturg side conmmunication pipe
(92) is fornmed in a | oop shape and includes a
circulation punp (93, 94) for circulating the heating
medi um [0018] According to the above configuration,

the te%@&aﬁ?@ttﬁé}goﬁf‘sd itiMchined NBiBHAR (HreGERLBIHE ehigh demperature side

nmuni cat1 on pipe (91) is circulated by the

comm{ith b ToBt PALE e Y Eilizficn! SRl SFREAGL U 45) of each

I'nt'ai fed uni _ hrough e hig
ciruta SRR S hf1% SRTERI SRRER, BRab Roperllf SR mecium

circul ation pipeline (40, 49) is.placed_ jn operatio .
accumyiedn ghe MEMREHIE Fatorgencaihios d2 i RHREH f the inflow
the high tenperature side communication pipe (91) is
side ofslwpytilization side heplian¢d @& 48i de of the utilization side
appliance (13, 45). [0019] Likew se, in the case where )
[0019]t he [Likwwisiethacaseevisirethedowntemparatureosidpeqremgizytianspipe (92) is
also formed in a | oop shape, the heating nmediumin the
also folB¥d HEARRpahaES (s eatia® mediunc il the low pémperOR) sids communication
circulated by the circulation punp (94), whereby the
pipe (§2ﬁr§9e€iﬁmﬁéﬁ b eRE @frcdltion Bhrith A90 R Owhete b0ty Jemperature thereof is
t hroughout the | ow tenperature side conmunication pipe
: \ini lifhd | ' BRbi@NGEcatids pitIP2PT When
maintalgt@rmiEHE0 ﬂé{ﬁqg%&% itﬂbéeﬂ%’?‘ﬁsﬁ?ﬁ%?&%? i's bl aced | h hD2p
operati.qn, the | ow,t erat . 1.ng. ' : ;
e w TR HP gk S5} SSPRERE S IREEAT BuBEL I, 49) e placed in
operat Gl isclos] AREBHIFAIRUDE P15Tm 6T} e e RS terperature side
invention provides, as a fifth ?spﬁ*%t, a hea({ T 1
commesmeasiopaiece93) Bewnintavkednllove sige af fgdrasostreriqerepligney D)
the high tenperature side comunication pipe (91) and
[0020]t he Thevpressnpamentior psovddesc emmfufiftbatspemt. pilisat copicyaRes system
directly connected together by a bypass pipe (96)
which iis'ednfidiored sachytpagy tiaiigh (@f)erdtore fide communisationepipe Y1) and the
mediumin the high tenperature side conmunication
low teRipP@n(r8 Fidet @nirh@vicitivhQpipd 92) ave tirapbr adnueeted itopether by a bypass
comuni cation pipe (92); and (ii) the bypass pipe (96)
ipe (06) PRENARE & BPFass! ARP|(95) [QOZAtinkNtHehBegingemediane in the high
pipe (ga)ch ut i I%zat ?garf si de a(pp)l iance (13, 45) has been |eft

tempelhife{g? iegdé 0L ﬁﬂlgart]ﬁ’c?L 'éﬂ;zels g(ﬁﬂ1 Eol SIFRET i@t rtﬁ% gfovsﬁ Rémperature side

ng nmedium n tenperature si _

conm SHLS HER R, BR8P bl hpeinshomisane i

[0021] In the case where each utilization side appliance (13, 45) has been left unused for
iong periods, the temperature of the heating medium in the high temperature side
communication pipe (91) will 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) lof the circulation pipeline (40) or the heat source side appliance
(11) of the circulation pipeline (49) is activated to thereby provide a supply of thermal energy.
In this case, according to the configuration of the fifth aspect, by driving the bypass pump

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




in the high tenperature si¢e conmmunication pipe (91)

at high tenperature, either the heat source side

appliance (11) of the circulation pipeline (40) or the

heat source side appliance (11) of the circulation

080 BEe( ) it SiRfdd BothyO tHrBREIE e BYSHME Gepea(FBYpl the low
commFBEL B O3) 4 254 P LR o

I's case, according to the
fi, ti f th i . E VLA . .
temper%ﬁ%eé u%&%&%&n %qge F%ﬁ\ﬂg@gg gl%gvi'lrééﬁ{%f()g;ht/dn?%éklﬁg\%on pipeline,

t enperat ure heat.i.n diumin.the high :
and thedeangrme AR T 1 HRoeoe fp e AT BEiaTnto e high
through the bypass pipe (96) to the |low tenperature
temperauw@l%mmnmmmuo@mlmﬁ (ﬁé)-( 92) wi thout flow ng through
any circulation pipeline, and the heating nedi um
[0022] heat Ehbk ipreseiteinvestionspravides, sisde saph|aSpitbed 312&1‘) cqniyeyance system
supplied into the high tenperature side conmunicatjon
which B Benfci#dd sid08R} (Hhihe proatimgn tmédivencitanit (HOps deevided ify plural
si xth aspect, a heat conveyance system which is .
numbef GRRT @Y HRIhigH GBmbhaturd bile tb@ioheddatiog pipsi @) of theupltral heating
(90) 1s provided in plural nunber; and (ii) the high
medim'hegﬁafi@t g§® Stde A Bakh@) @h&eni9ine Abwt hamperature side
plural heating nmediumcircuits (90) are connected to
' each ot her d | r.at 4 ' PoriRtte@no each
commEFHoR ey o B s LATRE AR Sl (S S)
are connected to each other. [0023] According to the
other. apove configuration, the plural heating medi um

circuits (90) are connected in parallel. with ea .
(0023101 heccRmeds ety b S Re e PRSE G U R lbuits (30) e

i nt erconmuni cat e between the high {enperatur ide - ..
connectssirininipezallieb nwish peach @Il)f’fofthPWéYhé]‘é?% atf’r"edgfiﬁ%f‘g medium  to
circuits (90) and allow ng the heating mediumto .
interconmhericnatemicemthe Hgh inaparaiie sidewompumsation pipss (19 of the heating
conmuni cation pipes (92) of the heating nmedi um
mediu@icieuits ©0§ 26 allFhieg efioheating ttedine & intgconuipisniedetween the low
shared between the plural heating nmediumcircuits

tempereRPd sidk €0RAunIREoR bRES (92) o vienhéaning prcaiviml eieui(98). Therefore,
seventh aspect, a heat conveyance system which is

the hea?@gfrﬁ&ﬁﬁxﬁ% SHER Behen(thd plhe hbSat e IR REL{90R Ui t

) 1S provided in plural nunber; (ii) in each of

0026 B PRI S EM R i s e
whichtig "&%ﬁ%ﬁr‘é& esu%:{q dtﬁatcajmtﬁjen hgﬁfﬂgo&e&h&e cﬁrgﬁ) (é’(f)eis‘c ﬁbqﬁ@d in plural
| number; (ii) in each of the plural heating medium circuits (90) both the high temperature 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 the above configuration, in the high temperature side loop-shaped

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




in a loop shape; and (iii)gthe high tenperature side
comruni cation pipes (91) of the plural heating nmedi um
circuits (90) are connected to each other to forma
singl e | oop-shaped pipeline (191) and the | ow

heating HSSIEH &R RAREE a6 @ PR BRivEQTHHE hBR e (i kirthies (90).
plural heating nmediumcircuits (90) are connected to

I
00 3517 BBl 10 e b oagl et pesl ey e

.. in the high.t t ur. ide | - sh phpel i
whih i PSSR IENGn et Brtre SRR BRI SRS HiBR O of the
pi peline (192), eir respectijve heat i ng. nedi ups. .
plural HgpBrg P dairat sl ta o) ais-Aooacael nenh oHe: A ASTHGD s (10D
__circuits (90). [0026¥ The present inyengjgn ovldes,d. .
which ensbles swiilghing hetyeata Tiest Hisibutionvagdmmewaiph thehegfingcpedium is
is configured such that (a) the high tenperature side
allowed tnflomiont within paghesf the hjghofemphraturp side spbminsmidatign pirgs ) and
circuits (90) are connected to each other by a switch )
a secorttdiaftusioh (Médk) in whichhthentadating rsaditra Hi rshatbé thye estallishing fluid
_ first distribution node in which the heating nmediumis
commuBldaf¥e dith@hé hpW tefbsratikd &itis coRetunithtiéhpipbi(Ph) of the other heating
tenperature side communi cation pipes (91) and a

mediurt? gﬁgﬁgg@g §1&c§/ tey4hd E}P\II & ratire WHeCdninheni&eidh iplitks (B oifthe plural

sta I'ng flurd comunication with

heatingtrﬂgdilgl%l%:grfﬁiﬁsggtﬁi tg%%ﬁg%%e%o%%ﬂéﬁ@%ﬁ%%%ﬂ%ﬁi&ﬂﬁ%@m Pl}‘ﬂg\)N which
i m crr el . he'l
el TR S T TTRARR R 05 (et i v

each other by a switch nechanjism (102) which %bl ﬁs d

to flowsply Bfhifgeash ohiherioy tempsiatuy SIOF CORMUBIFAHYUBPRH R iogh & secon
the heating nmediumjs allowed to flowonly within .

distribusimarmeste in wéushothe hestiveraedivie is shmecdonerablishipg gﬁl%?%%@umcaﬁon
(92) and a second distribution node in which the L

with thhdatvitagpereiraiside sostranidtiby piast(3) ofsthe wiher haaténg medium circuit
communi cation wth the | ow tenperature side

(90). communi cation pipe (92) of the other heating nedium
circuit (90). [0027] According to the above

[0027] €ONT AGEtraTnk QB theMiRRe (BRI Swhfied) Wik b swih hed)anésnt €10 enters
the first distribution node, the high tenperature side

the ﬂrsg Qigmﬂaﬁﬁ&?gfg)@@, J{?+ Tﬂ%h Q&ﬁﬁer@tﬁm@ﬁ@é‘cdﬂﬁﬁﬁﬁi@ﬁiengﬂﬁ@m% of each heating

Ircuit izes only the heating ne erein,
et 15 DL G P B TR v
the Swh&n‘&%rc gn&jsrn? (Ic'él(; nters the second distribution mode the high temperature side
communication pipe (91) of each heating medium circuit (90} is allowed to share the heating
medium in the high temperature side communication pipe (91) of the other heating medium
cifcuit (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)
utilizes 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) is allowed to share the heating medium in the low




comuni cation pipe (91) of geach heating nmediumcircuit

(90) is allowed to share the heating nediumin the

hi gh tenperature side conmuni cation pipe (91) of the

ot her heating medium circuit (90). Likew se, when the

' temperatitd sile bRAManication fip2X9Prifahs othee hédtingtmetiiahrditouiti(®®). In the
node, the |ow tenperature side conmuni cation pipe

way ad 8@.‘:)31‘19&1 SRR, BRA! AN ReHIEh WircGH i (D0) 8Wwitchhbleitee®een the first
only the heating nediumtherein, while on the other

mode fﬁa@fﬁcfgﬁﬂ?héaﬁﬁ Sk &R i ?ﬁ%ﬁ@ﬁk‘r@dﬂh\]}iﬁ R whRthend thB&econd mode in

secon stri UthI’] noadae tenperature side

i TRHPLSHLUR R e w05 SRR TR Wl
AT mﬁﬁeﬁgmm@w@%ss‘“ B )

descri bed above, each heating nediumcircuit 3 1?1
[0028]swi t ARaisailsdiahonn inther fifss @sesh @ %WP’&WW"H%U n, the heating
heating mediumis transferred only therew thin and the
mediumedend @B)és provideti whh tthe phualt timylatiodi pipelinest (@8, dPhegpable of

heating mediumcircuit (90) is also utilized.
operatibVANTASERE GedfgREEEuaFtoTéiFeul At/ BbiNeEN th Beg ] sonse side appliance
descri bed above, in the first aspect of the present
(11) and't¥€ Bilif#fion sk o Eﬁﬁéﬂcﬁ Q13,7 thenpaititetiiden (B putflow side of the heat
provided with the plural circulation pipelines (40,

f dd 6F 8 \aRzdtde sRRAPRENd¥RABLUS) in th
Source%%)e %?Ig%{eg?gqgg?\%gﬁ%ﬁ%ﬁgﬂheat sour%é SIS de éjé’m |d§1{ge ) in the

c1rcu1a£13‘1} tpl;%'ﬁg @ %1{11 4 lh& ?)Hto%t%le tl?eDBﬁtElgﬂrc §idé T thEeat tsBﬁrce side

e ou ow side of t heat source sid
applmgc?@b) oL o M Bl B 4 i
s B B B S e o0

utilization side appliance (113 45 |nthe CII‘ | a ﬂq

and thyypgsebetiveery o yutilas didh pEBreailizaiinn Hés anpliangreln nd e inflow
t enperat ure side conmunication pipe (91) and

side ofhe heabetuneseside applioutef (1Einghel eirgfationeinaling (4and ﬁh%PfHébe‘iween
appliance (13, 45) and the inflow side of the heat

the outffow side sifdke afifitdtencadd apliance (18 45) raodithe initowisplsl ¢fthe heat
(40) and the part between the outflow side of the

source Widel dppRiice (1B idethepiRbiulaieepipdiine @) anbnhéed tfgether by the low
side of the heat source side appliance (11) in the

temperﬁ!u?&éih@&drﬁ’rﬁuﬁbﬁ%d pife (9‘&9) Bhé&eford) MR tﬁ@ﬁﬁhl&ﬂon@)lpehnes (40,

[ ow terrperature si de communi cation pipe (92).

49) beg&ﬁé ChH Font ih RMaPEndBE BbN6H @hpORnkE %Mr{gﬁﬁle&&& flowing in
from the low temperature side communication pipe (92) is heated in the 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 pipélihes (40, 49). This makes it possible to fully utilize the ability of the
heat source side appliance (11) of each circulation pipeline (40, 49).

[0029] According to the second aspect of the present invention, during driving of the

pump (41, 41) in the circulation pipeline (40, 49), the heating medium in the high temperature




49) becones deficient in thgrmal energy, the | ow
tenperature heating nediumflowing in fromthe | ow
tenperature side conmuni cation pipe (92) is heated in
the heat source side appliance (11) of the other of
side cdrRBubication ﬁf{pb qo1)PileRk, toeahérdith 48) heaihet hediumoimaeydenh the heat
' to the hig tenperature side comrunication pipe (91)
tQdd idliaH® P19frithE SREMatidh bIpSLAR(408740),9¥td thet ABoANEde of the
SomceggitﬁgJ%#rcgﬁgtion pipe?ﬁnegﬁ(io,t4é).§This makes i t
. BOSskbl et o fubl y<ug il [ L ireulati
wilizz BB b 9 b Fit BineTRicr'hy pp (6 417 crculaion
. . pipeljne (40, 49). JO . Accordi o .the secqgnd .
pipelicf (B8 45751 i6Raedb vabye Ve is g0 Bty Mg ARGNGy i prgventea
unp (41, 41) in the circul atign pipeljne (40, ,49)
from flopangback; tﬁ‘@’%dhﬁhﬁgﬁﬁe@ﬁ@awegﬁg? EYFPENRICAQN Rige (%ﬁoféom the low -
communi cation pipe (91) flows, together with the .
tempethiee isidg ersdinunichiéant pipei (92).heConsaquengpuiheehigh demperature heating
appliance (11) of the circulation pipeline (40, 49),
mediumnrih che high itexhperatusd side odmineicaticn pipz 491)omillsicddlow out towards the
appl i ance (13, 45), while at the tinme when the punp
low tefnfdratufe ide Roinf@medationl pidel (9), thrglsl maleing 40posdiB)e fosprovide a high
stopped the valve (43) is closed so that the heating

efficien e BonSein@Y S9dtgsl.  from flowi ng back towards the
hi'gh tenperature side conmuni cation pipe (91) fromthe

| : . i cati . .
[0030) OW Aéz%ﬁﬁﬁ{@fo%thﬁ gﬁﬁf&g‘sﬁ‘éafﬂﬂﬂé g@sérﬁ? ? \Fynﬂ_Sn,(tgg)aané(_ (97) of the high

Consequen tenmperature heating mediumin

tempergffe P8 SobEIRRGRaT SOl PET Rk Lh i gh Hrlpethlde while

0 nication pipe (92), thereby.nmaking,j.t possible to.

the tanfs 0} G o o ftec i BBt B B st BEE el ridium
[ 0030] According to the third aspect of the presen

low tempgratis: o onsprenthkhe bigh tgpperpiaredieghing mekivay Vg tiederk (97)
conmuni cation pipe (91) stores heating nedi um at hi%h )

of the higimptempeature wide eommpricationkpipe §31) srn thgestahdyysupplied to the inflow
tenperature side comruni cation pipe (92) stores

side ohthatitiigatieedsidenagplianco\{l 3, etH) andt mr alditCon deglesntanyperatere heating
hi gh tenperature heating nediumstored in the tank

mediufi%fored @f tHehtenlh (98 of elRmatetiperasire gide eomunimdertion pig (98) can be
(91) can be stably supplied to the inflow side of the

stably Sipplibd & the fnfd v §ide BRI &0 hike sidd applaade (1), addi ti on,
the | ow tenperature heating nediumstored in the tank

051 35) 1 i S APOPBC B0, BRI AL i g
side corﬁ?rgttmi(s:fa H)E”lcp%pes tﬁ? oxa%llti)\%qgrﬁpér&tﬁ}e' side communication pipe (92) is formed
in a loop shape and the heating medium is circulated by means of the circulation pump (93,
94)., Consequently, the heating medium whose temperature is maintained uniformly
throughout the loob—shaped pipe is supplied to each circulation pipeline (40, 49), thereby
making it possible to provide a still higher efficiency heat conveyance system.

~[0032] In the fifth aspect of the present invention, the high temperature side

communication pipe (91) and the low temperature side communication pipe (92) are directly

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




[0031] In the fourth aspectifof the present invention,
at least either the high tenperature side
conmmuni cat i on pipe (91) or the |ow tenperature side
comuni cation pipe (92) is formed in a |oop shape and
side cdnit@uiegionngpeTeali) Gsrinade 6 flowintoete hyw tEapsatofe didrecommunication
circulation punp (93, 94). Consequently, the heating

pipe (%Sjg&gﬁ\y??ﬁ PSP OISR HeR AsprofHaN. a'(ﬂkﬁﬁe?ﬂ@nﬂ?ﬁﬁ& )heatmg medium

t he Ioop shaped pipe is supplied to each

havmg%aﬁ&f‘t)cﬁﬁ R té}h gfe%elg(tﬁg hﬁi@ﬁfﬂg%ﬁﬁﬁ@?*ﬁ e dBKhRfcdton (91) can be

0SSl eto pr st o e; fe H I Cl ency heat
| .
aischalgBIEHE Ty %?P%%tur% O yhilplsafap ity P2TGE 0 hodi2f mecdiom

GO i cation 91) nd the | ow tenperature, .sjde
 heated g i i 29480 P a@plé@gﬁ () ety e, o SR i Hecpih YSinperature
toget her by the bypass pipe (96) .and the heating
side copemnigetion pine (Mgihcrabipesiang Heoossiblestp b BRI e Tofppply of
pipe (91) is made to flowinto the | ow tenperature
thermag ebegyc torthe highaemperatups pde (@Rnutigatidaepiby (Pd3s punp (95)
where appropriate. Consequently, the heating nmedi um
[0033]havi irg tHeadikthraspert af ltosvpessmp énaention, tha plirel héatihg medium circuits
a tenperature side conmuni cation (91) can be discharged

- (90) ark QohMtRtddaw eh@;ﬂ@l%lagjd ﬂi%u&h@l@te‘hgﬁmtﬁkiet‘@dei &mindeat{oddipes (91) as
and the heating nedium heated in the heat source side

well asalP)p{Heﬁ'rIS\% téﬂﬁ!:éra sif€ chRfRncRibd pifdel nglt b@ns%hﬂéhﬂy, the heating

t €nperature " si COFTTTLIF]If cation pli pe
e

O e R

circuits (90) are connected to each ot her by their
med‘mﬁlcﬁfﬁu‘@ erature side conmunication pipes (91) as
as by their |ow tenperature_ side commupj cation
[0034]p| pesln( i) sevepitis ém@éfnpf;rxrﬁ e tPreseRle AAveREOn. i %lﬂhcfaﬂlps@tm side
shared anong the plural heating mediumcircuits (9
commurhietiob pipaai(Phgof the phuskhdating tredfum lcircusts (90} aret W@nwed together
ability of the heat source side appliance (11) in each
to forthelat single lomstshaped ipipeling ((80)and [(ROBAY tdmperiteresede perthmunication
aspect of the present invention, the high tenperature

~ pipes (92)(5&" th€ PRl hgtadg BediRRasuHOD) o dohgedqudogtthfraatfomythe single
mediumcircuits (90) are connected together to form

loop- s}%agﬁ%?r oy brgellgii)ge@ggﬁﬁ%ﬁlﬂygﬂléo %@atﬁlkgfhkdﬁﬁij cleb@ati®Mn each loop-
shaped pipeline (191, 192) can be shared between the heating medium circuits (90), thereby
making it possible to fully utilize the ability of the heat source side appliance (11) in each
heating medium circuit (90).

[0035] In the eighth aspect of the present invention, the high temperature side
communication pipes (91) of the heating medium circuits (90) are connected to each other by
the switch mechanism (101) and the low temperature side communication pipes (92) of the

heating medium circuits (90) are connected to each other by the switch mechanism (102).

Consequently, each heating medium circuit (90) becomes switchable between a narrow-region




pi pes (92) of the plural hegting nmediumcircuits (90)

are connected together to formthe single | oop-shaped

pi peline (192). Consequently, the heating nedi um

circulating in each | oop- shaped pipeline (191, 192)
convey@be RdsHanddcib eteviearting meedheatis rgnveydd walyciherwithsn and a wide-

(90), thereby neking it possible to fully utilize the

region@hldylahcOholib e hARh HOWestShEgiaPR RNAEer(Hedling Me@AER circuit
heati'ng mediumcircuit (90). [0035] In the eighth :

(90) isga?sggﬁﬂig%. UREs HeRTGRndkaY %Eﬁgiifm}ef% {'ﬁﬁéﬁkh gl &H&%ftgﬁ! Wiity of the

onmuni catl on pi pes o eat’i ng nmedi um
circuits (.90 e _connect.ed tq. each ot by the
hoat s el Evip S REHEE M PR PR OB e o' o e

' [ i he heating nedi um

BRIE@W@@'&@@@&@%&G o each other by the

switch mechani sm (102). Consequently, each heating
[0036]medi um circuit (90) becomes switchabl e between a

narrowregion 12 conveyance node in which the heating
Figurenkd$ arpipisg commesteddiegriagn vherleal coiveyannd systaidaccordigg do a first

conveyance node in which the heating nmediumin the
embodirhberof tiegireset imeehtiom ci rcuit  (90) is also utilized.

This therefore makes it possible to further fully
" FigureW isl 4 apidd&haibili¢ HipoRin bhe heheadnve Pahce Syséd cédngaicesecond

(11) 11n each heating mediumcircuit (903,. BRI EF

variatifESERE Al N oOhimedE DRAWNGS  [0036] Figure 1 is a

pi pi ng schemati ¢ di agram of a heat conveyance system

F1gure?§r:] 352 %;ﬂl@ﬁg sg?egx}]aﬁlércgégrgﬁggg? gﬁg%tgéogg&%%?g? isggtg‘lﬁgig?:?%r%m(% toaa third
'stem according to a second

. ..heat canveyance s
Vanau%?ftgf’i%gﬂ G@O&ﬁ%e irst embodiment; Figure 3 is a
i pj pi ng. schepati ¢ dj agram,of a heat conveyance system
Figurelh sch HinFAg 1oRet Hgtany 8F pAeRoFPTIFYARE SHAtFIa accoriing 10 a second
enbodi nent; Figure 4 is a piping schematic di agram of
embodimerg £ thegnosepbmyentiopsedn according to a second
embodi ment of the present invention; and Figure 5is a
Figureffi isiamjpinghsehentdtic diagrgmarhadicah convgyanse sysgmiceordipsttem variation
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)




of the second enbodi nent. REFERENCE NUMERALS | N THE
DRAW NGS [0037] 10: heat conveyance system 11: heat
source unit (heat source side appliance) 13: high
tenperature hot water supply unit (utilization side
49; secdpplcirawiewn pigélinef i rst circul ation pipeline 41: floor
heating side punp 42: hot water supply side punp 43:

90: hegth%%écgﬁlﬁcﬁ@mrol val ve (valve) 45: floor heating
radiator (utilization side appliance) 13 49: second

91:hiﬁ%ﬁﬁ%ﬁﬁﬁé’ﬁd@&&?ﬁhh&§%@% jpeating medi umcircuit 91:

enperature si ni cati on pipe 92: |ow

ot erature side comunication pipe 93, 94:

92'10%?%%%%@%8%‘5%@“895&& punp 96: bypass pipe 97,
98: ia,nk 101, 102: switch nechanism 191, 192:

93, 94) JEsyladiRB BERIPpi pel i ne BEST EMBODI MENT MODE FOR CARRYI NG
OUT THE | NVENTI ON [ 0038] Hereinafter, preferred

95: bypaspptinent s of the present invention are described
with reference to the drawings. It should be noted,

96: bypasepiper, that the foll owi ng enbodi nents are
essentially preferabl e exanples which are not nmeant to

97,98 fankt the present invention, its

101, 102: switch mechanism

191, 192: loop-shaped pipeline °

BEST EMBODIMENT MODE FOR CARRYING OUT THE INVENTION

[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
essentially 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
é 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) ina
multiple upit 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 heating 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




application, or its range tf application. FIRST

EMBODI MENT [ 0039] Referring to Figure 1, there is

shown a heat conveyance system (10) according to a

first enbodi ment of the present invention. The heat
utilizatési@y giptiany s T firdiQircofativh @ifelins (40)entlodisreefitst heatfexehanger

sharing of a heat source between a plurality of

nﬂ&g L) el Br th&'hizh Spdrafatehatnidtercaupplyennit (13) and
(30). (1 J)lllllt(J%]gtrl ?}zh)er%Ss,lgga?}nzzw0‘1‘;l si npl I%CI tybof descri ption, y‘tav\m/o (

the ﬂogf/‘ﬁéee!a#lg gadi%tgglf@ri a 1oy reld E{%%tso@ RRRAI @8))tahd 20dohd G4 Shanger

CI rcult t hrough”"whi ch a heati ng

(50). :@glfﬁg cé‘ic}@hf”%‘ Egal;% (% F}t o) ifigur de&“ﬁ{chmétsi Ee&%)'aﬂg of operation to
e Gy A by B SRR e

(40) is arranged in the first dwelling unit (14) and

hot watsx seppdieunit (13drgH the Reertheatingradiaipsi(#5) 11) as a heat
source side appliance, a high tenperature hot wat

[0041]s upp e bent soreSymial1a has a first safiiperanti csui (i afoe ﬁrgﬁgfngerant
a floor heating radiator (45) as a 14 utilization

circuit ROl irvhples anfisst chhprdskors 213, a dirktaditdoophere| axnkang40)23), a first
includes a first heat exchanger (30), two punps (41,

expansicd) valoS PEO! ke h firkOheat '&ﬁcﬁ&h?ﬁh BONPETIRt fifse rdfeigerant eircuit (20) is
supply unit (13) and the floor heating radiator (45),

chargeg quL él\ﬁfs@}eeﬁ(lg&ﬁﬁtr olasual Yigst Qéﬁ)geraﬁfﬂ" Ry @roS 8GR GH I dfrigerants such

anger The first circul ation pipeline (40)

as me{h%né: oﬂ{ggg#:r & c% %ﬁtbe' dseli Sin ?%’cﬁf?&? +91 theP&J- @élle@ Nfli&ocarbon

trans ter to CI ate between the

ur t he h
refﬂgega&ﬁm f}l%ﬂffﬁcﬁ“%;l“&%o"t R F °H%T?f héh %%@1“?%@?%% fin and
‘ [0041] The heat soyr ce uangm s a fij 3) causes the first
tube h‘??’éfeF‘P}tj’éE%frﬂ the Frags finiyen  HhgeYf °P§ Beate ad’e%le‘éﬁ cau
circuit (20) includes a fjirst cqonpressor first
refrigerant doerchprgst heak whthrgédoor am) The fist beat eéﬁ%%wge 300 ifrplemented
(22), and a first heat exchanger (30{1 The first
by a soedalleganatntheat eachang¢r20The sfirst heatgehengen @OX iy provided with a
refrigerant. As the first refrigerant, hydrocarbon
pluralifyHGY fireff flogepaths Y3 Hueail aapluraith a:rfesecpmcb;ihwe pethsc@2¢ rwhich are
may be used in addition to the so-called fluorocarbon

partitidrRll e eaht othérc| Bl ieofil¥ R ilgeriit Likbuie (2@)pther fixst ddrepressor (21) is
: out door heat exchanger (23) is a fin and tube heat

connedtdd %rl%e&sc?iar NEn L 58S Rn éléﬂest YPehe fike HRU daHanf@a30) and to the
exéhanger (2 causes the first

outdoor heat exchanger (23), respectively. One end of the first expansion valve (22) is
connected to the outdoor heat exchanger (23) and the other end thereof is connected 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).




refrigerant to exchange hegg with outdoor air. The

first heat exchanger (30) is inplenented by a

so-cal l ed plate heat exchanger. The first heat

exchanger (30) is provided with a plurality of first
[0043]" | OM¥ HALTIh Bk} fA8WDath @Bl ) 6RhE s¥codl! IReranbafgen(B0)ad dvsmected to

(32) which are partitioned fromeach other. In the '

L f 4 @en L r GUb her2 ivisle 8RRl thereof is
the aisphirdd SIa8"d! BENRP il Gidbly O buniph@f ik

connecte rge and suction
1des,.to the fi.rst h X
commec§i i ey atiigh s S Hoy S PR S e iy AP ellabilf G and the
the first expansign valve (22) is, copnected to the
other cgd, s rﬂoﬁég?at’é‘)%ﬁéﬂa’é 3 ?§)(°°ﬁ’|)ﬁ‘?ft?dnt8g%'gﬁrer end t her eof
Is connected to the first heat exchanger (30). 042]
[0044] n t HEhef highyt tesqpesainrgt RS nWaleh SHPPRY P%)(,?g)o ﬁécog?mo%?est Aesecond
flow rate control valve (43) is connected to the
refrigessmt @irduif [(60Y. p&tispos@L plongithe se¢rmdorafdgeraniocitaytr €Y are a second
connected to the suction side of the floor heatin
compréskSte(6)) xh{rd heat Rebarged(79), ¢ freofd oxpankioatvalvwg (62)iand dre second
(45) is connected to the discharge side of the floor
heat exXdB&ldeN (505] dB ANdMRON( th)sevdhid refrigeranotitasit @0Ylistdhergedfvithi ssecond
connected to the second flow path (32) of the first

| refrige%?ng,v %g%ﬁ%%’%%ﬁ réi?i%érant}%arb&@@ﬂﬁ]de%@ﬁ[&dls@d. the first

t he second heat exchanger (50) is
connegt t [ . Sl t I ipe h
oS5 kR e 2 s okt s i o
connected t.o [ine whi.ch the G f "
exchaGErBEERSYs B8 b P e 435 3P BB AR Piconea
the floor heating radiator (45) are connected

ﬁ“““%@ﬁ@hﬂbr. [ 0044] The high tenperature hot water supply
unit (13) acconmpdates a second _refrigerant circujt

[0046)( 60) In thespensdaetigsigt eirrritd 68 thy diethrragest thy fecopq compressor
(60) are a second conpressor §61), a third heat

(61) isexohamtagan o @hd ofithedugritbverghEDorf thathind legbgxchanggr (.  The
second heat exchanger (50). In addition, the second

other ndfof ilgefignlowipatuf7t) (B0} thisl dat egeangdirt(A0)is seansated, through the
refrigerant. As the second refrigerant, carbon di oxide

second &Phsibs vBRA62),0040k ehaeoft ther@edirbfloexeiiadBrof( H8)setmd heat
' i npl emented by a so-call ed doubl e pi pe heat exchanger

5, 8514 il Ryl S ko e
(50) is connected to the suction side of the second compressor (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 nﬁixing 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.




[0046] In the second refriggrant circuit (60), the
di scharge side of the second conpressor (61) is
connected to one end of the first flow path (71) of
the third heat exchanger (70). The other end of the
[0049]f i I STn fHeQMgtPRIMpefatil} valtertcheuit B0)piheeidichange kida @€ the( Wwapr supply
is connected, through the second expansion val ve

pump (82¥%1s cadrﬁie&@@ 1&0ek &ld s %8&%@@15\/{/ outhn@ Nof @2 )hied hédiexchanger

second heat exchanger (50). The other end of the

(70). f@%;%@&’orfd' 2% @%{h{i@ﬁf%ﬁﬁ%ﬁhi‘i@ ﬁeéee%eﬂﬁlggﬁg@) %%ﬁ@&@&,dat the other

I'S conn e suction si the secon

conpr ess (61)..L0047] The hi t er

* end TR R el Rorbor g g e (R0 TR bk Bl ble valve
water cjrcuit (80),, Disposed al ong the hi.gh .

(53) istcpmpsiat artbe SR siderat dht woDPUSHE PHBH wGopected to the third
st orage tank (81), a water supply pu (82), the third

port of thet mesieg aakyer(83)76) a hahwaier WPRITRIPG %ewblsb)extqnémvards the
The m xi ng valve (83) has three ports and controls the

utilizatiat sidetsuetha dditcherf, |auwashsfahdywi ibgthironmo et letefai r dhe hot tvatgistorage
a fluid flowng into the second port are m xed, and

tank (81)€s Eaneketed atiis Wdabmvmdadp,auta ke whieh tebiablishpocdnnedien between
hot water storage tank (81) is shaped like a

the mix@ROVAIVEIEH hyd eheoRart atpplsy i qB2) BidPesla line which establishes
¢ mﬁg{g?reti ca(Plgly-seal ed cont gllj %{ei;. qg )[30049] In the high

connet%tﬁ%@fv?’eteﬂ e é’é@fn}ﬁ/f ﬂg\{\j %ﬂﬁ'((g% $Ohe dikendt SCRRKLEL () ‘?:ﬁccij @ge% mixing

e water supp IS connected to one en

e AL KB T ] M s
o0 55 SRR b3Pheh R RBRSED el DS RE  igs o o

The second port of the njxing valve  (83) . s connected
[0S0} ot K. SacHshand e SrorhSration Rdipey D ey I the second
Connected to the third port of the m xing val ve (83)
awelling unit K69). wlbiersceudptispulstipe REBRe VAL Soetlahdscanfiraion o the
the wutilization side such a kitchen, a washstand, a
first cibafdtionqripdinedd®) reacepT tier thetonvistien of thyr fape heatingkradgdgr (45), the
is connected, at its bottomand top, to a |ine which
floor leatiadkidehesns Meaid dr hed Feeronntdtimgntheing Coasoqeer(tB3)the same
and the water supply punp (82) and to a |ine which

referer®s L dr 88 @8fer GONRAS Ghrh® HaRE lawaBe fArktecifmtmiod fipalinep@Oh and their
(72) of the third heat exchanger (70) and the m xing

detailed He¥Gi Qigf'ﬂs mﬁﬁé@.ept ively. A supply of water is

provided to the high tenperature water circuit
[0051] The heat conveyance system (10) is provided with a high temperature side
communication pipe (91) and a low temperature side 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 temperature side
_ circulation pump (93) for circulation 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




(80) fromthe outside and tidien i ntroduced to the

bott om of the hot water storage tank (81). [0050] On

the other hand, the second circul ation pipeline (49)

is arranged in the second dwelling unit (15). The
commsicaiof hetweenlthd finn cipbyiationngpéla) (4Dparsi thi Iseqond rwirculation pipeline

configuration to the first circulation pipeline (40),

(49). eXeaRkt JiRUltiBE pPRliss (407 ivdonhbed, 12008 phresituacgl barwbal e one end
(45), the floor heating side punp (41), and the |ine

of the F1O% 5@ '&Bﬁt%l'vaﬁiet(mr%xd@‘ﬁ’@ﬁﬁ:ﬁkiﬁ Silak Yf the tﬂ%o? Hé'% sRfegh@iral) (ie.,

nunmerals refer to’the sane parts as the firs

betwed | {h%uA giihji)vg% cf% &e% t r%t( ﬁe% 68@%]‘1%%:@%?1 I‘?é Lffdw side of the floor

eSscCri conveyance

. e ) vided with. h t eratu

heating SiaTie @30) 65 i ik i, rPeEAPR P e (G5 R the other
conmuni cati on, pi pe ch extend, betwe &

hand, thersggond girquiatign lmpqlm(: 1(43) ﬁrﬁ?n%lq’?éﬁds ey s Gebfiep the one
(15). The high tenperature side conmunication pipe

end of(thd fowgate sonteel vialved48)owyd the apationsitlernfshebativigier supply side pump
tenperature side circulation punp (93) for

(42) (iei,rretwehithmowtflotvisidehefahe firsimedterxchvatger (30) pixbthiesieflowtséde of the

. | ow tenperature side communi cation pipe (92) is also

second ai®ethimzer (309N 0o Hedpeh RAGehATe side cvmmvaipioapipedIBL de
circulation punp (94) for circulation of the heat

[0053] ' ansf e Wab@r tenffdlpgl THae BbMhuhRERGT aﬁlyé e(7939 destablishes fluid
comuni cation pipe (91) establishes fluid 1

_comm%:gg%mﬁﬂ'nb%%%ﬂr}h? Al ﬁ@ul&@(ﬁr‘ é{péﬁﬁe @b a @k 's@ébnai)o@t%hiaﬁ%n pipeline

e second cir I on I ne

(49). p’g{esf&rg Cclix{?i aélg}’l on\Rg% Eﬁﬁit) 'ﬁs: & CP%‘ 9[23(1 cil% 1t§$Q119 E%e‘??doe\,&?le ﬁ the outflow
st of R L bt (B ttﬁ%m%a@a%tﬂi e W s . 1

side of the first heat exchan 330 and.t he |anoW
the lowjterapesatuiceide peppmunicaign pige ( P Spuss E)CHCPI&UPH é" lﬁﬁ (49) is
tenperature side communication p|pe (9

connediechdt its hart sidwstaddbetweantharudlovpsiperi the swgyl hﬁ%'f exchanger (50) and
connected, at its part situated between the one end

the infbdw shile cffltba/vﬁrsaﬁleatoa)mhau@er Gl)ye thdRw demipdrhiuresside |cgmmun1cat10n
side of the hot water supply side punp (42) (i.

pipe (929t ween the outflow side of the first heat exchanger
(30) and the inflow side of the second heat exchanger

[0054 50)1)1 acfdﬁlénh Shdihelh teRiRestaleUsife TofRnARAIMIBAI Fipd i(91) Rhdehe low
(9 053] The Tow tenperature side comruni cation

tempeﬁ'ttﬂg sfd%%)onﬁﬁhﬂ&ltloﬁ hese [d2Yiafk directly connected together by a bypass pipe
(96) having a bypass 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
directly 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




conmuni cati on between the figrst circul ati on pipeline

(40) and the second circul ation pipeline (49). The

first circulation pipeline (40) is connected, at its

part situated between the outflow side of the floor
circuldimat pipgine dd0)aisaronfé)d @mnebt tlimeitddntol thevilebr beatingt tadiafarr(4$). For

heat exchanger (30), to the |ow tenperature side

exampl@ TE}BFIMI@%, isO¢h § Peof Qdter h&_ahﬁlgsd%@@eﬁa Bhthfidhatiyong device et cetera
ine (49) is connected, its part situated

whlchbcﬁé \eﬁrﬁ&u}éﬁleto%taf hiowiRi B ﬁianéf&ew%P%‘ﬂ ne@nnBXeNaRAL htilization

and the inflow side of the first heat exchanger

i de comuni cation pipe
Slde aé;g%me fcb%%%? Stlcg%\{llégsﬁ? égﬁ&r‘ﬁofhl gh tenperature side
ﬁﬁﬁﬂﬂﬂ?ﬁﬁ%iﬁ pipe (91) and the low tenperature side
[ pi pe (92) are directly connect ed
t oget her by a bypass pipe 6) having a by ass
[0056] 95) flie Eunmanen §PeTREom clt ther ity gonviaher pgienh IRl Eﬁ the first
' tenperature side comunication pipe (91) to flowinto
embodiment isdescehgsbr at ure si de conmuni cation pipe (92). The
provi sion of the bypass pipe (96) makes it possible to
[0057hI | oun tthe fine gtlader dres bparativait eff thedfirstiafegdrhyt ditowiv (20) an the first
the | ow tenperature side conmunication pipe (92) where
circuldtipppiiRlinat4n) is HL095dd. The heating medi um which is
charged in the first circulation pipeline (40) is not

[0058] ' m tlﬁﬂ)ntdbei/ﬁhﬁrof thOfire ¥8MBle8sor F21)N ﬁlesﬂ&@hre@ﬁg@h’ﬁﬁh @f€ulated in
gl ycol" aqueous solution et cetera my be used as a

the ﬁﬁ?%:fr ralff %hld{fv\%t] @E) Qﬁ dt'h%ﬂeB{z‘ petrfb?rnua'x]efrfg%t 4R §}'{c§i@ During the

app ce to Irst 18 «circu I on plpeline

refrlgegaét d:)n %le ?ﬂg? (f"tr%%fri%er%g{ c1rcu (ggﬁ hg %rétrh%a éx% {.{1&3? ad) %g%rates as

S, SucC

ter |ng Vi C throo d devi ce
a confish AhTRKEHodRROTC Bt Rt d2ho era%ﬁ % £ faRprator.  More
nsfer water, may be c nnected as a utiligz t )
SPele@P@Dé f rghégerant Jlschwesd puirol ch st SATMRIRSSHT e d?évs into the first
(4 2 RUNNING OPERATI ON [ 0056] The runni ng operation
flow peth €3k ofBtlirsiohrat yuehereery@0) mThedirstopfrigseant hpying flowed into the
: enbodi nment i s described. [0057] In the first place,
first flowepathp@il pof the fiodt heleextharger (38) disgipatanbeat te theibiea t2@sfar water in
the first «circulation pipeline (40) is described.
the first circulation pipeline (40) and condenses. Thereafter, the first refrigerant is

- decompressed during passage through the first expansion valve (22) and then flows into the
outdoor heat exchanger (23). In the outdoor heat exchanger (23), the, first refrigerant having
~ flowed thereinto absorbs heat from outdoor air and evapoiates. 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




[ 0058] Upon operation of the first conpressor (21),
the first refrigerant is cilPculated in the first
refrigerant circuit (20) to thereby performa
refrigeration cycle. During the refrigeration cycle,
in the first refrigerant circuit (20) the first heat

heat trancddrawajer havda ﬂ@w@? itte sheaspcord Sowdmihs 632) wiithefipsh &eat exchanger
out door heat exchanger (23) operates as an evaporator.

(30) isvheated bpehd flirstadkefigeranb dlofsiing in ithef firsy dloan pathi Gdhaf dlal first heat
out of the first conpressor (21) flows into the first

exchaxffg@@(}@ at Thd Bdak t@hsfeRatet, hehtel @Btio @NdhRABETIate Ihperdie of about
rst refrigerant having flowed into the first flow

30-60 H@ér@es(@’élr)tﬁ?édﬁeat % §a}g@ eRbu s altaRgstd flé@)pa@i £ PALRS into the

heat to t ransfer water in the first

flow r? rc%ﬁ{rgf 'vgilae ﬁ4ﬂel 'T'ﬂg fio%))ratgrlz%nﬁgp 980@ Zﬁ%}ul-gh&'i QA Blat it allows

rst refrigerant econpresse rrng passage

el il RIS S5 B e e
oo B, ORE i) Bl 14 BB G T o e

evapor at es. As a result, the outdoor a| r is _coole

circulatipe pirieling (4081 plg@qdamopéma%raawuom af thedntermerbae t%%ﬁfafure heat
exchanger (23) is drawn into the first conpressor

transfef Zdfervitrvseinte thesfloanipatisg exliatp0 GEY witlexthe dther beat transfer water
operation of each of the first circulation pipeline

flows ipfOthe fith €losepah 1) of thei sgesmirieacéxchanger (30)) , Thabedt lansfer water
hi gh tenperature water circuit (80) is described.

having] @884t dIREHR 16 RRIRE aRMn Ghe FIBEr hQkinyahdktos W) Jowwd B0 the second
punp (42) of the first circulation pipeline (40), the

flow paﬁ@ JtJfQH§ HR% h%te%hah%erc('.’aﬁ):\"&h@r% s hBatkdne Elké\%fse the heat transfer

[ ation pipellne he 19  "heat transfer water

water Fﬁ)ﬂg gﬁ&g%\éﬁ %eﬁmo th%%%f@ﬁ&%g%&rﬁ‘%ﬁﬁ% Ige&ﬁa)f}lc% g)ta{'ﬁe(SZ) of the

anger eat

ccond, L 568 GhERL oAb Byl B 7 M B Benger

ted up to an internedi ate tenperature of about
GO)WQ‘U e §0S Bt c%es Centi grade during passage through t he

second fI ow g}ath (32), flows into the flow rat
[0061]cont Hois Reasible fPadinedTEhe Tatie perueca @@rﬂ%rratmf\}@a‘( iyayyster water
is set such that it allows passage of an apFr opri ate
flowing rtowands ghe Hbwr hentimes katiaton(4) ahdr thegfloweratsper deatoansfer water
the hot water supply side punp (42). In addition,
flowinphewardbehd kehdeat exxhasgaaSpUbp codtdlliad thérdof wasdr supply side
circulation pipeline (40) is placed in operation, a
pump (@2J hrdhe oot AcutinB kRIE FRAPHE). t enper at ure heat
[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, this setting causes the heat transfer 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




transfer water flows into the floor heating radiator
(45) while the other heat #0ansfer water flows into
the first flow path (51) of the second heat exchanger
(50). The heat transfer water having dissipated heat
to indoor air in the floor heatlng radi ator (45) fl
circulgtiongpipatise {&Doene ip fnsuffisian thamp! ererghis pplind aliafrom The second
exchanger (30) where it is heated. Likew se, the heat
circulatioarpgpaline (43t edn hther worddj theihpat sardeanit (1) ofde secomdcbirculation
refrigerant in the second flow path (52) of the
pipeliise@dns dotiedted xaiepobgealic {a0irafidfavwatemis bestbé askthendupgliod, by way
path (32) of the first heat exchanger (30) where it

of thel flovi @@k @dntrb 0GRV (43? 1oSthe 08 RinfpetAureiRI€orhlBnicatdrOpipe (91).
between the flow rate of heat transfer water flow ng

And, ﬁhgvﬁrag?raﬁﬁgr falaRQ rsuP ' f&gt}feaﬂ#s?tcﬂﬁuléﬁl@ \R/g)r%ggé ?ﬁﬂgf £r0 the high

rate o eat trans r wat er ow ng to

tempensaﬁiﬂ‘g heN&at 1%8 H%gp n‘%§flf2§)&/ga e r 'ﬂgatt n {(1,9 Water heated in

er supply si oor

si de pu 062 n adet

the hegtlﬁg ({%Lgﬁ:oél)p%ﬁ.FBL% sé)c rf:lélaté%rt p]tps 1%&-t @8 ,V\?pr edt qjlrg;ler}l\? o&e first flow
heating side punp IS set tg operate, this setting

path () @5 & seprndrhsat e&ch@rg@f 0) e o da gt Waler SUPRLY fideqump (42), or
heat exchanger (30) to be supplied only to the floor

to the flear hejingaadiaton (43)43) wayonf theefloostheatinghsidel pump (#he Kgtthe same
wat er supply side punp (42) is set to operate while

time, thidow tomperitast heay transdke wygemis sggiljed o thesedond Slowppath [{82) of the
setting causes -the heat transfer water heated in the

first hdat esdhahgat(30)6x Gliasteend din)atioa phselias p4)ifedn ¢l lywitemp&iature side
second heat exchanger (50). [0063] If the supply of

commbmedtivl pisnh@ngy fromthe heat source unit (11) of the
first 20 circulation pipeline (40) alone is

| [0064]' ns Ufﬂé LGhiRBh, uqléohﬁ ftﬁ@éveﬁ{‘ @Y fé 39819@'[1 'hg?ths%'uﬁ:‘é uhf C(!i!i)t ‘ﬁQhe first

circulation plpe or word

'CircuIaIPiSﬁt 1 e%ﬁr C(%g# %e se¢ 1& o ulétlewﬁlén%ﬂged ({dﬁ ep%ﬁJ/ {:é ?:gg%%ly eorf thermal
heat th .t he. f1, .
energy aﬁfi %G%ﬁwg 3%9 5}6@9 @9@?@” ugih theoefﬂba cobfhpise Baipe PieliBd o) is
. the heat { f t
actlva@iwqu?éﬁa 6?1 ﬂéraflffre%wafer %Sdlﬁ’ﬁf&flla% %&nggpplﬁ@a@xm%#@}ﬁeﬁow rate
t he hi t enperature side conmuni cation pipe J391
contro} e Kg‘ﬂ v e high thaperature sisle coonvipdeationapipe (9 t‘\wé the heat

heat source unit (11) of the first circulation
transfep mpédricireulatd)hy the highi teshpetatune side eirttletién pemp f(9Fvis supplied from

the high temperature side communication pipe (91) to the first flow path (51) of the second
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




path (51) of the second heat exchanger (50) by way of
the hot water supply side gdnp (42), or to the floor
heati ng radiator (45) by way of the floor heating side
punp (41). At the sane tinme, the | ow tenperature heat
transfer water is supplied to the second flow path o
perforp3pefrigerativa cy¢ler sPutiemthearizarion cyde)inithe aen@nfg@éregﬁyam circuit
circulation pipeline (49) fromthe | ow tenperature
(60) theithiied hea eRehabgat(T@ropprades ds22)ond¢r3e64]d the saddd hearexchanger (50)
also in the event of the failure of the heat source
operatéfaé anldvapbfatdrneld addition,Cin @8 sdcopd rﬁfrg,efahﬂ &ircd®) (60, e high
second circul ation pipeline (49) provides a supply of
pressu}eh@fr ﬂ@lrefrig&%ﬁ&i/ cydl@isHeP 8hoWOhE Rrititd1 Hril8@E MY §Rok kdfrigerant.
(11) of tHhe second circulation pipeline (49) is
' , e ] f i :
st SRR, RSN Sl SRS FERIALE I, BB e
. .valve (43), to the high tenperature side comunication
cucunﬂgbe (91). And, the heat transfer water circul ated by

the high tenperature side cjrcylation_ pul 93). i

[0066)s uppl | ¥ere rspretieally rherseeenhdpiegraat SRS Rttt ok thgqsecond

‘ pipe (91) to the first flow path (51) of the second _ .

comprpssar (6dx Ehwa dese desrpt Bywwath Gil) ehike myjtd hest exchengss|(§0), dissipates
side pup (42), or to the floor heating radiator (45)

heat thwatemyorofisetinehot matar shpplyiflrgvisg dieropginthe(sttynd Rowtagh (72) of the
same time, the low tenperature heat transfer water is

third heatpkhagei (70) hed smdemds.f | Dhe gabid (e32geraft cohdented Bi the third heat
heat exchanger (30) in the heat source unit (11) of

excharldef (9 ¢t ofipfeittdadiirPB RiRek teudHhk sbéRmdikbahsidOvilve (62) and
tenperature Side communi cation pipe (92). [0065] Upon

then RGN A BP s%onﬁ%ﬁ?&tﬁ[{‘g%f QF'tH%-eééQﬁd £61)exHankbie(59 .0?1;1‘513 second

refrigerant circul e second refrigeran
. Ci : .0 the rige j.r Ul )
RS T RSP ESEAR, BLEAREITLe B bl $Ob e o
refrjgeration cl in t second refrigerant cifCu
absortp syl BRG” o eaiere s Ty 30 B, At My Juht) of the
secondh 52k o gaBO QbR PHEAENS | Qe TF MEEHGT SubBried Hi the second heat
refrigerant circuit (60), the hi ?h pressure of the
exchangef (508 s drewn inte fhel sscong compregsen b1} wherg i is cemprassedssur e
' of the second refrigerant. Stated another way, a
[0067]s 0- dépponedpesatipar off thei water syprle puspp€¥2) oxfrtbel high tameperature water
second refrigerant circuit (60).
circuit (80), water for use in hot water supply is distributed in the high temperature water
circuit (80). The supply water discharged out of the water supply pump (82) flows into the
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




[ 0066] More specifically, the second refrigerant
di scharged out of the secoBd conpressor (61) flows
into the first flow path (71) of the third heat
exchanger (70), dissipates heat to water for use in
hot water supply flow ng through the second fl ow path .
water. (n7@f gh tdmeperdthiier dd eammenishtiory eipe((90) vahdaldonestisbs case, in
The second refrigerant condensed in the third heat
order ®©x@hRRGEe the( ¥petBudesforiprieas ednsder wagr pasbadézht teonpegiure side
t he second expansion valve (62) and then flows into

cormnﬁ(:hg%)ti%ﬁ%ﬁﬁ@(ﬁ')%lﬂ@{ Renietatu! tdBeat aeaRE hiLAllIPXERaAgethe first

e second "refrigerant having flowed into the
e S O PSS 15, SEERAL BBty i
e s A AR A 6L 0L D SR 09 ot s
pive (6085 SRR b BESBPm ShE B Ghppicaon

- IS conpressed, [0067] Upon operatjon of ta);tvvat er .
pipe (S dpidjschuspd dgegthothrovah tediypeenpier 400 to Higt lop temperature side
circuit (80), water for use in hot water supply is )
commutiieation tpipee92) withost Apying brmighanyreirculation pipsling.and the heating
(80). The supply water discharged out of the water
medingUpgkyd pute h&k)soik@wenit (D tsheuppbied dne fHeohigpatempei@yre side
of the third heat exchanger (70) and is heated by the
commEREiad [fgf(gj)ger ant flowi ng through the first flow
pat h (? ) of the third heat exchanger (70).. The

ADVA%@MEOWEFFECH@%F@HE FIRST EMBODAIENTAL ur e of
: about 60-90 degrees Centigrade in the third heat

exch F ani( ' ' ' : :
00655 DR K S-S PB  LHBER 1 fns e
_— red i.nth t_water storage ta 81d\ :
crcuit 100 hroy ki O R Ghes Bl el R ab ) copdHE R obiration o
13) but also the floor . heati adi ator (45) .has .
cause fcahieatie, medigetp CoPRinbetpert ook bogh P e sl dng e high
the heat transfer 22 water_ in the higqlte eratur?
tempergiuge heloveigmsupply Bait Bl Dens(wel) aspativesiphe, heph sQiehust (11) and the
case, in order to maintain the tenperature of the |
floor hhatintg radiates (4); thetrart hatwednethp iogHlovesige phtherheatsayece unit (11) and
comuni cation pipe (91) at high tenperature, the heat
the infRouside ofigither (Hel highftermpérhimre bétewdter sipplycinit (I3xor ¢he floor heating
pi peline (40) or the second circul ation pipeline (49)
radiatok $45Gh itheafiietlcitaul dtidarepaling (V)i sie thapat petween thet heflomiside of the

energy. At this tinme, by activating the bypass punp
heat sdufcdurf?f (11)EndPhBR3SBow 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 temperature 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 th¢ low temperature side




pi pe (96), the low tenperature heating nediumin the

hi gh tenperature side comm&3i cation pipe (91) is

di scharged directly through the bypass pipe (96) to

the |low tenperature side communication pipe (92)

wi t hout flow ng through any circul ation pipeline, and
commuhigaticgapipnd92)re dianseduenide ¢vem whiss therstis solack of dhgrmal energy in

(11) is supplied into the high tenperature side
either onamafrthe aircwlatiql pipelisk) (40 ABANAREDUGnEF BETS DHoWwHEmperature

FI RST EMBODI MENT [0069] In the heat conveyance system
drawn(ik Gror@fthd 1o@y fehdpsfat@aRRRI cERMuniddiioniRed (929 ch® 8k WBated by the heat

circuit (90) is provided with the plural "circul ation

sourceohﬁi?l(l esf g‘fkoothéxg))f "El‘?oo DlifatRin @@gﬁl?ésl 0, 49), &aY gtel%ethe high

heatin umto C|rc ate be en the’ heat so

tompofict s ‘%‘%}mgmgu%t% Pn Bip¥it0p, SHPSP aﬁ&L B8bnd B GE cRURRIdh pipotines
(40, @ﬁgatdafaﬁk 0 G0 ey opy e SLsTIE Ty Ry wlee Werbitiey of

| ow sjde of either the hi gh tenperature hot water

the hogRapHeg Ui (1) O S3cHcieulion PSR By 1 adi ator " ( 4)
inthe first circulation pipeline (40) and the part

[0070bet wdenddiienodiringodviviglef B mimp (HedR) solie sérculatien pipeline (40,
and the inflow side of either the high tenperature hot

- 49), thedieatrtransfepivaten i the higl3pmoperatunesifle oomnivaahtiogpipa @ Btflows, along
(45) in the second circul ation pipeline (49) are

with tigoiwaeaheter Waechdank ibyhd at hugbe tudopEl af tHeaci@uldon pipeline (40,
comruni cation pipe (91); and the part between the

49), infdink!iRMe % kide o@ftheehlgn SmpchBuldi i WaBIREH Y WhR (i‘S)tas\WélIGJS into the
supply unit (13) or the floor heating rtadiator (45)

lnﬂowtasﬁfeg n?fh:ﬁe 165 R gzﬁha%r ﬁ@?“ﬁﬁé‘hn? t’)St‘B@r %{ﬁtdtwl(eytile bliimp (41, 42)

Irst circu thI’] el1ne

| in the ?% i [aﬂ[;%lpejlq%:t%{) éss %tgﬁope lthee Iﬂtﬁgvfrratet( %j%ttlai gcltl;/% %439 i3 Blaced in the
r adi at or in Q
closed RSB At 14 fiﬂ)vefltqﬁteh%eag SHEIST CER ARG ek (e the low

(49) l%re connect ed together % the, low te erature
tempeigfid sifg copFHpiRetien PIRs® Pl fgway Ztsle h@?@@ﬁﬁl‘é ;“71 € gQmunication
when there is a lack of thermal energy in either one
pipe (@1).t hEhig| thengfare | raventhéhed hedlingamedigy int the hight temperature side

transfer water at |low tenperature drawn in fromthe
commpmvatioarpes X1 fions fldeingaminiowards therlopi temp¢@Rire sidn chmmunication

heated by the heat source unit (11) of the other of
pipe (%m&hﬁbbyaﬂﬂahing ANpaakibhd tb Pasrideddhigh Sficianeyadnt eyahbesystem.

hi gh

[0071] In addition, the high temperature side communication pipe (91) and the low
temperature side communication pipe (92) are each 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




tenperature side conmuni cation pipe (91), and supplied
to the one of the circul atidh pipelines (40, 49) that
is lacking thermal energy, thereby making it possible
to fully utilize the ability of the heat source unit
(11) of each circulation pipeline (40, 49). [0070] In _
(96), whieiry the heahiranaigr shetey imthediigh temppranpe Gidle communiqatipipipe (91) is
circulation pipeline (40, 49), the heat transfer
made waflew into thdlpwhembertntnpsdatunmusicdiorcpipen(@) batthobyppspmump (95)
(91) flows, along wth the heat transfer water heated

wherel 4ppkdiiafe atThiothefford thdkef Itlposeibld Redisdhagiel the hedt transfer water at
pi peline (40, 49), into the inflow side of the high

o RS 0 04y PD il Sp b B

side olfldfljifod e 092165 e 2136 e ke B4R it S bl ok e of he
cont r ol in the closed position

' . | 3) .i | d .
heat SRR s Bk o, oM s Bactoet sBriiniins, Sl “Fruiraighngee OV,
where 3 SupBYE JRETEHb SRR AP S SR PET PO T eblpmprfature side

pipe (91). This therefore prevents the heating nedium
commyupicaien pipgPenper at ure side communi cation pipe (91)
fromflow ng out towards the | ow tenperature side
FIRSE MAREATION OF THEFERSI2EMBOBIMENTwki ng it possi bl e
to provide a high efficiency heat conveyance system
[0073] 007 1k thafisstldinbodiment, kige Kiph eriyssrmersadidy €ompindRication pipe (91) and
comruni cation pipe (91) and the low tenperature side

the lowOETBBIaGRE 518 cRirPRuNieibn PR G2F Brel GICHEHmdY @ 4 /AP shape and, in

shape and the heat transfeer water is circul ated by

additidd) SheCdiftthiBh iR 9&9@254)( 818 proifided. A%u%n{a%ﬁeﬂyt it Hay HeGRranged such
arrangement, “t hg eat tr aﬁsf er water, the't en”pgr ature
that exﬂgeé\g@% ﬁ%ﬁg%mg?lla%g!sﬂl%dcoﬁ%glﬁei%ﬂ{on ﬁelg&% %:'b?‘cl%?g ; g%mperature side

pe, i's suppli 0
i.peline. 4 there king,i,t possible to
commf3adntiigt 09) it ThivdeL ! S0 e §th s, BESTGy trs 03, 94) are
.system [0072] .In addjtion, the high.tenperature side
prowd?ﬁ-méﬁﬁctg? P@ﬁ%%@ﬁ@&)}p’%@p@ E%ﬁ)u tingyigbleat ure side
communi cation pipe (92) are directly connected
SECON) SARIATION ¥ B BBEST BABADIVENT wher cby t he heat
transfer water in the high tenperature side
[0074)c onmuki shewindn Fgupe 2( B byayi b arreaged suchf thatweithemthe heghl towperature
tenperature side conmuni cation pipe (92) by the bypass
side cpmemn{@&pn pigee (W) apar thprivet @empErange tdidy ebmremivakes pige (92) is
possi bl e to discharge the heat transfer water at
- 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 (91) and the
low temperature side communication 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




| ow tenperature in the high tenperature side
conmuni cati on pipe (91) to2bhe | ow tenperature side
comuni cation pipe (92) as well to cause the heat
transfer water heated by any one of the heat source
units (11) to flowinto the high tenperature side

storage dantui? D aaridon Ipdap drapsfy  watethstoedgy tanks UBB), yresfectivdy.nailhe high
energy can be efficiently provided to the high

tempefa@P sida tanke(93) dethe dighmtenipesdture sidei enni@idatioRIpRET(91) is used for
VARI ATI ON OF THE FI RST EMBODI MENT [ 0073] In the first

the st@BROOF RBAtrarkiee WHIGNhERMET BleUhdit SbEiRe GAMMUN) ©ftdact circulation
pipe (91) and the |ow tenperature side comrunication

p1pel1rf3' @gf Q)Z%hﬂﬁ%n@%@ thf HRE R v Eé‘?x%e?ﬂ&@esx@é"%nk' 98) oic’j the low

i on e circulation punps are provid

tempex?hm? f&gtclovglnl%ﬁe‘:rag{) B é)és@g)egg%grﬁi;%ﬁ%ga %ﬁgﬁﬁe % ﬁéaﬁga%tﬁ%f water after
e lowte rature Si ommuni
therma? GPrRH PirA ¥ig e &Hlafﬁefﬂgh REpeere el W%ﬁlp ﬁaf?ﬁ“aléil?’) or the
_ are_, provided. t he prOV|S|on of th
floor lgﬁa Bg (adgior d4Ropt .eﬁ%h/ Ftr%ﬂ@n gireindD (AhRIAT) g(beepeﬁ*ﬁé the high
FI RST EMBCDI MENT [0074] As shown in Figure 2, it may
tempetpirarhotvgéd swoly uniat(lakor e fope haitite radigberr () r e ove of the
si de comuni cation pipe (91) nor the | ow tenperature
circulatibdlepipelines n{40at499 nispplaecd| 92)oriesatiohp e dheitn transfoopvater at high
shape. In this case, the high tenperature side
tempera QiR K8 HgPenfRidturndde téhk HDWst epplsdatutte iatldw side of
comruni cation pipe (92) are arranged such that they

either ﬁ{eehi%ﬁnc@i%ﬁéﬁﬂ;re 8o b8 subylydusit () EorPihB Efloo®l Hiaeng Rediator (45),
h tenperature side conmuni cati on pipe (91) and the

whlchéaw/%i“’ls %&5}%&&5@ vﬁilﬂ:esl1%%H%Hg@hflf‘?ﬁeq{bapﬁ%fér%&teteﬁqawhcé%ﬁerature

cert ngt ’h enou altow the heat transfer

R R A S e e
i R B Braet A T 2L S oL e o1

comuni cat i e (92) may_be prov d wwth a he

[0076];  an e ieiheabo’: t@@%ﬁ@%%feaﬁf@%@#gﬁﬁﬂnwm Stored in the high
transfer water storage tank (98) respectlvelﬁ/

tempereugh side danked3) orrebe pigblytsanrli dgtp)theﬂnﬂ% sidp @h the hlgh temperature

tenperature side conmuni cation pipe (91) is used for
hot water supply unit (13) as well as to the inflow side of the floor heating radlator (45) and,

in addition, the heat transfer water at low temperature stored in the low temperature side tank
(98) can be stably supplied 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 differs 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 embodiment, a




the storage of heat transfer water heated in the heat
source unit (11) of each ck2@Bcul ation pipeline (40,
49) while one the other hand the | ow tenperature side
tank (98) of the low tenperature side conmunication:
pipe (92) is used for the storage of heat transfer
pluralityadfelreatifig erediuinh etremits (90 agpprding suthst firshernbodiinehearetadgeanged in
hi gh tenperature hot water supply unit (13) or the
the multifd® tnibeethpleg (1@ dtattay sdkd of sdiplitg lof desception,iten heating medium
pi peline (40, 49). Wen either the high tenperature

circuit@0) MR LIRS se%Hﬁ’cP EﬂﬁbH&ihﬁe f)13)l"h@ highhRmipkR@ire RRRt dddmunication pipes
radi at or one of the circulation pipelines

(91) of ﬁ’% he‘:}i%%lg 'n:?edﬁhﬁ%%uftsp Qﬂe‘fré‘st filbc cftdl S ¢ %ﬂtotﬁéra&sff‘?gt and second

t ure
comecgBEe Ul E‘%ﬁ #;?lée @E@%ﬁéﬂfﬁﬁ Pl “Pﬁéﬂ?‘%?' 9l Gty saped
(1 A45), .
pipelingll gy db g1tE: e SBbrSRBHEAHFIE IO B S: () o e

heat transfer water at | ow terrperature stored in th
heating wedivanprsrts (R0 ats epanederkto(agl othst byiindiaad fowrth H%nnecﬂoﬂ pipes
i nfl ow side of the heat source wunit (11) of the other
(105, 166), theeelyi fouuing ti stoglplopeleinpesityrd gide A@p-shppaizapelaw @82X o
t he above, the heat transfer water at high tenperature
[0079]st or @He kérohd eottiegtion pipaiEd4tand eheshigh ténapetat(iB79ide epmimenication
stably supplied to the inflow side of the high

pipe (mnafee&dhurl@anngomemhﬁmwpmbm il torinddkd ae awehl othsr b9 a high
he inflow side of the floor heating radiator (45)

tempeﬁﬁge siden g€l ivld go Bontkd] even@@t(lﬁf)a As fekwhelh GhecdanisBlY The fourth

tenperature stored in the |low'tenperature side tank

e Rt e

med1uxg§;|f1]r§1ré1§7 I&ﬂg g,(g}ngﬁ’ % ict)?ac C})ynag ho’é’é’lnngeragurg sgle three way control
(z%odl ment. of the present invention. The second
valve FdieReh echi® romthe first enmbodiment in that

the heating mediumcircuit is provided in p|ural
[0080]nyrrb@he v eomiral SPEFEAO, mﬁ}@m lave Ehrgs POIES e'rfLarg AMgichable

parts as Figure 1 and their detailed description is

betweeprai firsieaperdtiod 78 jvhitbrthe infloveefelwd inth detiaat parbiselivgre to the third
system (10) of the second enbodinent, a 26 plurality

port (fiodt distrdiinitiog o) end & second opera@on) irwhioh dhenigflow affuid imte the first
enbodi nent are arranged in

port is delivered to the second port (second distribution mode).

[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 switchablé 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),




the nultiple unit conplex (16) (for the sake of
sinmplicity of description, 2Ffwo heati ng nmedi um
circuits (90) in the second enbodi nent). The high
tenperature side communi cation pipes (91) of the
heating mediumcircuits (90) are connected to each

the lowtthmperpiprd pids tcoamanmieation cipe () efteacin hpatipgsmediogy circuit (90) is
104), thereby formng a single high tenperature side

made $vaitghalslh dpieten phepftst dstr{bh8id) mdde i@ ddiichi the hedting thedium is made to
tenperature side communi cation pipes (92) of the

flow H@atthRGgHEH U Clefifpdiatge (98 BIRMGARABE! Hfe ©@2FA6A the second
ot her by third and fourth connection pipes (105,

dlstrlbf!t@@‘) moﬂthﬁr ¢h {I{Erl{&hﬂgg( %Sésluﬂﬁls %l(l)%fg?‘%ﬁr%m{sﬂf 1§‘ k& Bmunication

I'oop- shaped pi pel he seco

with tl‘f ﬂ@e{%&gg tLRé Rfge! c%%r%w?a%og plpe. LS’QE ﬁ}%ﬁogcﬁﬁr; ﬁdélr "?ﬁ? Wflium circuit

U

CI rcuit (90) are connected to each other by a high
tenperature side three way control valve (101) as a
switch nechani sm The fourth connection pipe (106)
RUN}HWW@WQM;WH ature side communi cation pipe (92)
of each heating nediumcircuit (90) are connected to
[0083Jeach Bhehaynning gpergtion expibe ahaat eosyayeneeh sestemall 0 orit the| second
valve (102) as a switch nechanism [0080] The three
embodiagntcoddscbedval ves (101, 102) each have three ports
and are switchable between a first operation in which
[0084}t he Dukingtheofirst bptirationdfahé theed whptonaol valve (HH|, 102 esth heating
to the third port (first distribution node) and a
mediuPCEIRRst (ST SrfRsi s Wikl toperatibd |iRa¥pehddnk P“ 8 ittt @t}feh Gheating

first port is delivered to the second por second

mediufl! Bchik '?95 ' oﬁhﬁﬁﬁﬁ% g9 ERQ8Hdn Mihes é ﬁﬁﬁﬁ &Yatlon Jn the first

Vi rtue enperature si ree

embodYrﬁéﬁf%J('lg Sl%%{.augg L&% cglga{)‘n tﬁsegﬁgc%ﬁu e 3 agﬁ th%%g%‘l% &}ﬁln | Ot (90)

dlstrlbu i on node

the f
utilizes, gy ﬁhetalw@{e R A sy I teRgAet e DrGRiof e 91) and

.. its h t rature side comuni catjion pipe (91).and
utﬂlwt %y %ﬁf&ranaf mt%wtwwg@eraﬁwﬁmdeﬁomﬁé%ﬁ@%w%@ve (2).
di um is shared by establishing fluid communication
[0085i { h Qs fotagh beedsiiringuihe seqand CperHaRicEdts BHOpMBE coBtyl valve
of the other heating nmediumcircuit (90). [0082] In
(101, 182)Jiths sharing gf béat transfef withetakesplaenptwednuthe heitug médiem circuits
way control valve (102), 27
(90). In other words, since the plural heating medium circuits (90) are connected in parallel,

(90).

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




the | ow tenperature side conmunication pipe (92) of
each heating nmediumcircui 28 90) is nade swi tchable
between the first distribution node in which the
heating mediumis made to flow only through its | ow
tenperature side conmmuni cation pipe (92) and the
surplus dp dhetmalieserey.b uB¢censenoldihis, thevhpatHranster veatern wwpheatedi hatween the
is shared by establishing fluid comrunication wth
heating meedivowcirangP@L ur e si de communi cati on pi pe (92) of
the other heating mediumcircuit (90). RUNN NG
[0086PPERATHeQYef A28 IhodENS the ihrdeRgayoqtaitidl ¥alReOfl 01 hE02D @Bdwitched in the

conveyance system (10) of the second enbodinent is

way %ﬁ&&{:}iﬁ’&d ab&&oé%ﬂare@; Fﬂam gepésis%% t& RSB SwREhihA N Detween the

ree way control ve (101, 102), each heating
eI LAY A%k TR LR SRR st e

RS nni ng operation is the s .as _the _— .

onty iith: Lol T ReTaces e 7 atiicls daeh ARG ke girouit 90) is

detailed description is, omtted here. Each heati
auow??é&i“ﬁh?%ﬂ‘ﬁi‘ﬁ?‘tm(ng@f watgy i1} ths gtheg hF"}PnlgH’éecﬁ‘é‘Ht"“t"t“&F@ge r

water in its high tenperature side conmunication pipe
ADVANTAGEQUS WEE&E&% HESRCOB EMBAODIMEN&ter in its

| ow tenperature side comrunication pipe (92). [0085]
[00871n t He tiwt feeonchemblodivtemt thg plurel lseatiog chedpen airéioty (B0) ard eonnected

three way control valve (101, 102), the sharing of
to eachegier by drifrespesavehigh atgserphrreiddeinmearicitiva gipat(®@hgand by their

mediumcircuits (90). In other words, since the

respeclikéNaly Redetddge"RdE Woh@hinidatibs 4ipéy) (9m)e qannarkes if Possible to
parallel,  this makes it possible to convey the hea

providerﬁlﬁﬁlfxf of iR ﬁéatftfaﬁ’lgfelé I%Xeate!}i &lfbngegig Z[{llﬁttrz]xg ﬁlﬁ%‘cg'ligdﬁedinm circuits (90),

conmuni cati on pi pe ( of on umcircuit

anekF e P BBl B NI FRY 56 ) o o

ot her heating nmediumcircuit (90) which is being
fully @‘F‘F‘Jgi ent in thermal energy. At the sane tine, in
order. tq, achieve a bal ance between the, incone Q eat X
(0088} andn @AdiHaT ofbe drigh toPCERINIG 5145t CORRRPIIERLigRHIRES (%}é.tog fhe heating
~the heat transfer water is conveyed fromthe | ow ) )
mediuge fiFettst (F0@ ¢ Fonpeiefuin eaeli othepihye the bizh tsmperpsure side switch
heating mediumcircuit (90) which is being deficient
mechapismt G ethile ne thpyothe hahé thedww temppretuae side ceingwinication pipes (92)
comuni cation pipe (92) of the heating nmediumcircuit
of the (98 )ngwhédibmi Srdoéts K90) are connected 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 5, 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,




28 surplus in thermal energy. Because of this, the
heat transfer water is shar bet ween the heating
mediumcircuits (90). [0086] The operating node of the
three way control valves (101, 102) is switched in the
as descri bed above, thereby nmaking it possible to )
it ma:éé@aamngm suph @it ke bighwieaperatare s ftankp (9 7)ok dhe nlural heating
whi ch each heating nediumcircuit (90) conveys the
medivkrecitcuits §MBfaee commteted tagethyr by thigh fetnpetaturaside tchenection line (107)
operating node in which each heating mediumcircuit
while (80)ow Sempdrbiaveeside aankisi (98 of e phedt heating steliumaietitd (90) are
the other heating mediumcircuit (90). ADVANTAGEQUS
conne&Edl: tefby 4w RaGMAnENRERLMNof B88(log.n the second
enb

nent the plural heating nmediumcircuits (90)

INDU%ﬁﬁU%ﬂﬂR??iS@ rpgch other by their respective high

tenperature side connunlcatlon plpes (91) and by their
[0090{ SZ? %%z&eoeﬁ%é,%sgrel%de ab%fgg,lrtﬁ? grets%nt uﬂ)‘f 8\}81(1;1 gsaisﬁ%} .f(%gﬂ%g? conveyance
systengRiPei éﬂ?c?é?e{%ér%ﬁ IRGFEDy EReabpf Feopopr Glipg 4t in a

our.ce unlt (11) in each heating nmediumcircuit (90)
multiplepniteomplex.| y utilized. [0088] In addition, the high
tenperature side comruni cation pipes (91) of t he
heating nediumcircuits (90) are connected to each
ot her by the high tenperature side switch nechanism
(101) while on the other hand the | ow tenperature side
comruni cation pipes (92) of the heating nmedi um
circuits (90) are connected to each other by the | ow
tenperature side switch mechanism (102). This
t herefore enabl es each heating nediumcircuit (90) to
make a sw tch between the narrow regi on conveyance
node in which the heat transfer water is conveyed
wi-thin itself and the broad regi on conveyance node in
whi ch the heat transfer water 1in the other heating
mediumcircuit (90) is also utilized. Accordingly, the
ability of the heat source unit (11) in each heating
mediumcircuit (90) can be fully utilized. VAR ATI ON
OF ‘'THE SECOND EMBCDI MENT [ 0089] As shown in Figure 5,
a plurality of heating nmediumcircuits (90) of the
third




variation of the first enbodi nent (shown in Figure 3)
may be connected. Stated and@ her way, 29 it may be
arranged such that the high tenperature side tanks
(97) of the plural heating mnmediumcircuits (90) are
connected together by a high tenperature side
Claimsynnection line (107) while the | ow tenperature side
tanks (98) of the plural heating nediumcircuits (90)
are connected together by a | ow tenperature side
connection |line (108). I NDUCTRI AL APPLI CABI LI TY [ 0090]

WhatAs clhaimed&en descri bed above, the present invention is
useful for heat conveyance systens when the heat

1. ASKd4E QSm!reS/aﬁ&ai}@fénp@&rYiﬁ‘?ﬁn@ ame'elﬁﬁ’é brfedliud cfr@ﬁlﬁg‘)ﬁart}mugh which a

dwel ling units in a multiple unit conplex

heatin! rﬁéc[fﬁm Maﬂdsco‘ﬁlfgﬁ%gg? cgnve#ehcétu{beéahuﬁ?a@];éﬁ g%)a%phance (13, 45)

ystem conpri si ng m Ci rcul

o | S0 B LB a A A i

00 45) from a heat source side appliance (11) by the
(90), heating mediumin the heating mediumcircuit (90),
the heating nmediumcircuit (90) conprising: (a) a
the heging medipy Greul (PO worprisngpi pel i nes (40, 49) al ong each
of which a heat source side appliance (11), a
(@) a plurplityzefi oircwlative pippliican@8, 498 aloas)eachnef whishnp héatlsource side
42) are provided and each capable of operation to
appliapeeu€ld),t hatilimstivn sglenapglismet (3£ 45)C ahd ey (g2} e hroaided and
source side appliance (11) and the utilization side

each capgblé afopertfléh tof&ause (H2) heatihg eledh@iRe ER&wIAte bBIveRn the heat source
communi cation pipe (91) for establishing fluid

side a%;}ﬁﬁwumﬂcpeﬁe uﬁﬁiaﬁ%ﬁ&d% B%ﬁaia@gwq?)f he outflow sides

t he heat source sid ['1Tances 1) and the inflow

) BBl S 0 AT RAB, 3 i

between parts between the outflow sides of the heat source side appliances (11) and the inflow
sides of the utilization side appliances (13, 45) in the plurality of circulation pipelines (40,
49); and

(¢) a low temperature side communication pipe (92) for establishing fluid communication
between parts between the outflow sides of the utilization side appliances (13, 45) and the
inflow sides of the heat source side appliances (11) in the plurality of circulétion pipelines (40,

49).,

2. The heat conveyance system of claim 1 wherein:

(i) the pump (41, 42) of the circulation pipeline (40, 49) is disposed between the junction of
the circulation pipeline (40, 49) with the high temperature side communication pipe (91) and
the inflow side of the utilization side appliance (13, 45); and

(ii) a valve (43) is disposed between the junction of the circulation pipeline (40, 49) with the




(c) a low tenperature side comunication pipe (92) for
establishing fluid conmuni ¢3iti on between parts
bet ween the outflow sides of the utilization side
appl i ances (13, 45) and the inflow sides of the heat
source side appliances (1%? in the plurality of

high tempenatuae sida cpmpuinicatien 2 91naend the outlhev kidatof the heat source side
conveyance systemof claim| wherein: (i) the punp

appliafdd (1112) of the circul ation pipeline (40, 49) is
di sposed between the junction of the circulation
pi peline (40, 49) with the high tenperature side
comuni cation pipe (91) and the inflow side of the

3. Vhi | bRl @R | 3, nghd i1 -
E e L oo R U hesefiorg g et side

comm‘ﬁhfcﬁfi‘&rﬁ%ih?@l@iaﬁ& ltﬂerlgw(télgger?t%)re :Wdé 0 rhx?lgﬂsc%té?{gﬁl?% QZ) are provided

t enper a e conmuni I'oh plp
. ut.f sid he he t .source side appliance (11).
with ﬂgﬂﬂl‘rﬁgyvﬁ%%?%egﬁ?ﬁéyfmeé I}t em of claim 1 wherein the
hi gh tenperature side conmunication pipe (91) and the
| ow t enperature side comruni cation pipe (92) are
rOV|ded with a tank (97? and a tank (98),
4. Thehos conveapyce systemiaf dain | edewity alrleast sifberdhe bighdemperature side
wherein at |east either the high tenperature si de
commgninatimi ripe (Yn op Hpdowadmpartutdisdé cymmenioetiat pipe (92) deformed in a
comuni cation pipe (92) is fornmed in a |oop shape and
loop shapeland éisclades iacrtihlafidropur! (93, 09)for Sidduldthip thé heaing inhddm.,
the heating nedium 5. The heat conveyance system of
claim1 wherein: (i) the high tenperature side
comuni cation pipe (91) and the |ow tenperature side

5. TKORBSIRA ane@s é}ﬁofaapm%?bg%lﬁectly connect ed
t oget her ypass pl pe i ncluding a bypass

(i) thd %2%16 &%ﬁ% rrét%lée 5%6%&%%}%?%@61 %atg:LPr)ag {ﬁgdl flei é&\%‘/le hlp%Fﬁt%re side

commpfgiePribg (BAEE HirkesS Sipered e Ibgnaaﬁxiﬁﬂpaa% &PsdP@ ingluding a
The hea veyance system of cI aim1 wherein: (i) the

bYPaS%é)é‘P?Hq 5L cioEteePg it Oseyne SogHBR dedthen highy rtsmperature side

nunber; ~and
commumcatlon pipe (91) to flow into the low temperature side communication pipe (92); and

(i1) the bypass pipe (96) is openable and closable.

6. The heat conveyance system of claim 1 wherein:

(i) the heating medium circuit (90) is provided in plural number; and

(ii) the high temperature side communication pipes (91) of the plural heating medium circuits
(90) are connected to each other and the low temperature side communication pipes (92) of

- the plural heating medium circuits (90) are connected to each other.

7. The heat conveyance system of claim 4 wherein:

(i) the heating medium circuit (90} is provided in plural number;




(ii) the high tenperature side conmunication pipes
(91) of the plural heating32ediumcircuits (90) are
connected to each other and the | ow tenperature side
comuni cation pipes (92) of the plural heating nmedi um
circuits (90) are connected to each other. 7. The heat
(ii) incembeyh e physlt beatiog robdiim direwitsr @0h:bogh )the théghh eembpargiure side
mediumcircuit (90) is provided in plural nunber; 32
comm(ihicitiompiga¢hil)afnd tthelow tehilerdig@tsidicomeinitatiinrgipe (82) are formed
(90) both the high tenperature side comunication
in a loBp BBapeddnd and the | ow tenperature side comunication
pl pe (92) are formed in a loop shape; and (iii) the

(i) thd 'h%h t|(a eafu% kﬁﬁ@ c HﬁnféQ {;)8?{9'(18 g]; ik ﬁbﬁﬁal(}%% %’ fnghﬂl?n circuits

t1ng um Cl rc e connec

each othrto le.l sh )
(90) o olygted weaf%ﬂ%sf B BB e ‘f% E?ﬂw?t@e% skt P25 )t tow
of the, plural atin d|u 90)
tempef%‘ﬁﬁ &4%60@18“%‘5%49%?1%%% 'ﬁ“gj’iléglf’&%mgr%{fé‘gs (0) are
el ine 8. The heat conveyance systemof claim
connec,te a6h ﬁ%b@éso forra apsingle loepsharsdurirelivr §892)comuni cat i on
pi pes (91) of the plural heating nediumcircuits (90)
are connected to each other by a switch nechani sm
(101) which enables switching between a first
8. Ttk Sheat besniveyano® dgstemn ofihilgitn theviivedhi (a) thedhighn tesnperature side
allowed to flow only within each of the high

commﬁﬁﬂﬁﬁfnaiﬁlyése(ﬁ% @€ theCsIFL hegalp MBdiRkPEiscuit 190)ar6 cdnnected to each
second distribution node in which the heating nmedi um

other Bysa sﬁiﬁ’éﬁ' Iﬁgcﬂﬂ}ﬁsﬁxs@ﬁi’) \Jvl%Bh @%ﬂl&é’dvﬂtaﬁﬁi@”ﬂé%&ﬁta’ 13t &‘ﬂs%rﬂ)u]glon mode

he hi gh tenperature side conmunication pipe (91

in whlt:}bﬂleq{egﬁﬁ Hl@&’i:tlgﬂg aﬂE\%&‘{H fiddk %th[m(ﬂ?lg)sea %th%%t g{hﬁgmk)%ture side

comuni cat 10
ur.a heat dlumc rc are connected. tq . .
Commg%?%mo?lﬁ%sr 93\? i & sepond ﬁf’é a2y e %‘??g%ﬁé’&edmm 18
Wi be enaflrst d| tributjon node which , |
shated;if, ¢ gﬂtsgwg T camrraticatip el s P WPBRRTG TR 4ile O mipication
of the |ow tenperature side communication pipes (92)
pipe (@h oh thecBher brating medinen ciede (O apd (B tthe lpwatampgrature side
_ mediumis shared by establishing fluid commnication
commypiediontpipesold2) efferpltnt beadingemedinmueiicods (¥ arpicpendeged) to each

of the other heating nmediumcircuit (90).
other by a switch mechanism (102) 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 (92) and a second distribution mode in which the heating medium 1is
shared by establishing fluid communication with the low temperature side communication

pipe (92) of the other heating medium circuit (90).
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