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BACKGRCUND OF THE | NVENTI ON The present invention relates to a heat punp

type hot-water suppl ditioner and, nore particularly, an air
conditioner in m“\\ﬁm ter is supplied ‘m ummfpler ation of a heat
punp capabl e ofmgm ng a cool|ng abI|ItJm mﬂwmmmm \ nce in accordance
with a load in an i nde®¥®side (i.e. room or room.gdefde) While ensuring a
sui t abl e hot-water supplying ablllty A conventional heat punp type

hot -wat er supplggar GRME TS HOE-PATER  $6Fp OF ﬁf‘ﬁ"‘@oﬁﬂlft@NEﬁ A heat punp

type hot-water supply device 21 has a refrigerating cycle 22 and is forned
by sequentially connecting a conpressor 23, a four-way valve 24, a heat
exchanger 26 for heating water in a hot-water storing tank 25, a throttle

27, and an out door-si de xﬁﬁgﬂ@gg@p 28 1WvENSHoR heat punp type
hot wat er supply device 21, en a tenperature of the water in the hot

vater storing tae 25 A2eaReS 1HOURE 1bRAN: 30 fos 2 ROt Akt SR Oty

operation is perfornmed by a heat punp. However, conventlonal heaFepunp

type hOtl-hd"@qu‘dtéf‘th Fq‘;v'acler 2&@&@@&5‘%@#%%@ ﬁfggggrﬁa;fl%%\%mffat aBunp.

and another refrigerating cycle for cooling t interior of

the roomsd sconaependest oh [eAtthed 08,4 060" £0. s %;qﬁnéﬁyo ubh®an

exhaust heat o refrigerating cyc e roont cannot be

used. AogfefiSelopuit LAPGIN - WaRE' skpBbYe IRY ceomay%ﬁgca“%%;g% peat

of ther ating cycle, Lai d- open HE
11- 7226%&%&%%& E%Sctﬁo%{%éé/p‘i oL, -WaLRL EBPPJgIXgHeVACGLJa&{ hgat i;ig

wat er of a hot™-wat er Gircuit b y an out door e heat exchanger of a

refri gerﬁgd&g? CYg) e @n 'é preesgﬂedow tBoBpSt E%?ﬂegrew 2 Pl €1 Sﬁrr'll?l the

t enper at’ure war m wa in a defrosting operati fhe refrigerating

cycle Trom beiig fee rgased. sPUpiyeAgVERLIQRgL heal purp type hot- wal er

suppl y ce provi e a problem Suc ce the refrigerating cycle is

carried out in a,singl ontQ?g@ t Qf ”ﬁ oom

cooling and hot Qﬂt%%ngfggﬁng&gbera 1 on % rggprea %Eeﬂgt%% IS Péfore

require o] e p ho er su y r go o] whi ch
dsd 91 8L \Afl-. % hea ﬂk&g@\ééér/e E§§£ i ?Eg Hr qonglif H)Qfm

can utilize an exX aus rigerating cyclé for® cooling t oom

o L ORFEE SRR ot o, RO Mt L 5 v

22 and 1is formed by sequentially connecting a compressor
23, a four-way valve 24, a heat exchanger 26 for heating
water in a hot-water storing tank 25, a throttle 27, and an
outdoor-side heat exchanger 28. In such a heat pump type
hot-water supply device 21, when a temperature of the water
in the hot water storing tank 25 becomes lower than 30°C, a
hot-water storing operation is performed by a heat pump.
However, the conventional heat pump type hot-water supply
device 21 supplies hot water by using the heat pump, and
another refrigerating c¢ycle for cooling the indoor-side
(interior of the room) is independently required to be

located. Consequently, the exhaust heat of the



The present invention has been achieved in consideration of the
above-described circunstances and its object is to provide a heatzﬁhﬁﬁpt@%%
hot -wat er supply air conditioner which can utilize an exhaust heat of a
refrigerating cycle for cooling an indoor side (roon) and 2 can be

operated pleasantly at the tinme of the indoor-side (room cooling and
hot - wat er

i , t i Thi d bj ect b i d
hocor aiteE T HOEhRCHRBCERE BnsaR! FaRTRBnDe a0Ry SoRBaE BBaHSEdne. hot - vat er
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connected?go the four-way val ve;.a flow ?hghcontr val ve for an
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out door¥§H tEZhBdt &thSRRFULbnnBEREd ¢ %ﬁtﬁ?gﬁéﬁFFﬂ 1R8at S¥fFanger

an outdgor-si de heat, exchanger connecte t one end_ theregof tqQ.t fl ow
rate co'ﬁ??‘?)?%ﬁl v aftcﬁ‘ﬁana'ogfébwggi d%“ﬁ’&gtc é’r’n’ang‘é‘?‘, a ﬁl a%&cTE(t 8 uni t
connected_to the respective el enents nenti qned abqve, erein
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heat h e furth di Ilel to the fl t t |
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exchanger, respectively. In a preferred enbodinment, the refrigerating. cycle
gprovigeg with % structure for preventing the temperg%ure £ y

warm water in a defrosting operation of the refrigerating
cycle from being decreased. Such conventional heat pump
type hot~-water supply device provide a problem such that,
since the refrigerating cycle is carried out in a single
operation mode, good amenity at the time of a room cooling
and hot-water storing operation cannot be realized.

It is therefore required to provide a heat pump
type hot-water supply air conditioner which can utilize an
exhaust heat of a refrigerating cycle for cooling the room
and is operated pleasantly in a room cooling and hot-water

storing operation.

SUMMARY OF THE INVENTION
The present invention has been achieved in
consideration of the above-described circumstances and its
object is to provide a heat pump type hot-water supply air
conditioner which can utilize an exhaust heat of a

refrigerating cycle for cooling an indoor side (room) and



3 is operated in three operation nodes including a nornal coolin%
operation node, a coolihg and hot-water storing operation node, &mwd>&P 2003
hot - wat er storing operation node which are switched by the control unit,
and one of the three operation nodes is selected in accordance with
presence or absence of a cooling command and a tenperature of the water to
be supptdedbeA bpéahtefalpsheethoiyt R COARr asiT b¥ ChROJahRIHIQY to a
frequency of a power supplied froman inverter connected to the conpressor,

and whe(réo®PotbHYihgadnasnekelvhted GHOFURRCYpRirath@nconpressor is fixed to
a predeterm ned frequency, and when the cooling load is large, the

conpressor is vapiablah@csordtnapiedtie €80 bRy d@uBsdd | aadoebialy igloor
side. In the cooling and hot-water storing operation node, the flow rate

control ty@l Ve de@erithe iAdeRE18hde peal pLIGIANEET iaS Q¢ Ol badpSo éfgd a
super-heat condition of the indoor-side heat exchanger becones constant,

and an Rpen;adedegnpp19f alibe cbhaWeidn@ £ ¥¥npdis4digee for the indoor-side
heat exchanger is controlled according to the cooling | oad of the indoor

side. The hot watgbmpbtegkBied in a hot-water tank in which the water
heati ng heat exchanger is disposed and a tenperature sensor for detecting a

tenperature of phe fOirWader wA1VEE hebe¥@t el gnk dehrn¥ddledthor the
hot -wat er tank. 4 According to the present invention of the characters

and strughpregspenti oned above, there is provided the heat punp type
hot -wat er supply air conditioner capable of utilizing the exhaust heat of

the refrigerati gy gughe ERoHRRdnd ddie INMANIMY fatdie raomEBtege pg

operated pleasantly in the cooling and hot-water storing operation node.
Speci fi ggbl ¥oulth@agXRAUsle ;heat in the cooling operation node is utilized to
achi eve energy saving and, furthernore, the cooling ability can be changed

according to thg | pagwORalthe EBHEPH1SIVIRL U 08BYSI &18) oWRlb® r233\de NHek e

suitabl e hot-water storing performance. Thus, anenity for people can be

al so magpbaLRed roXehinetited RY Wi TRiter g diilg R4 SE Sth&RgeaNd coOling

function can be effectively attained. The real ©Operating treguency of the

compressor 1S farCl Shyaboeleaged dend Breflghgem eshadiliny ohe! Ripd reguency,

the heat is sufficiently released fromt eat exchanger, and the desired

hot - wat @heggwé Ngo akid Ly b Bl Zfé’ntEHit hehvee Vel {&hnt hsugaasrwg%e the

cooling lo beconmes | arge, the cooling capability In e 1 ndoor side wll
be incregased :?ﬁﬂuﬂﬁﬂpe’rkhe operability conformng with the | oad can be
§. Still furt her m

achi eve rnmore, the bal anced operation of the entire

e g

respective elements mentioned above,

wherein the outdoor-side heat exchanger is
connected at another one end thereof to the four-way valve
so as to constitute a refrigerating cycle through a
refrigerant pipe line and an indoor-side heat exchanger and
an indoor-side heat exchanger are further arranged in
parallel to the flow rate control valve for the
outdoor-side heat exchanger and the outdoor-side heat

exchanger, respectively.

In a preferred embodiment, the refrigerating cycle



5 stable state, the hot water can be surely stored and the anmenjt o& g
person in the indoor (room side can be obtained. The nature and 2@r%ﬂ% 00
characteristic features of the present invention will be made nore clear
fromthe follow ng descriptions nmade with reference to the acconpanying
drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS I n the acconpanyi ng draw ngs:

Fig. 1 g acdez@t@® ShoW RUrdel ebpedatabnNImeyeke fAR1UEEnE" 8 NREEmRYMP
type hot-water supply air conditioner according to the preSent invention.

Fig. 2 oo itRP! @yl ith ORRSE | NG Mdes 1Ay &A@ I ROLLatEPBI BE8T1 HQL
wat er amount, "of the heat punp type hot-water supply air conditioner

accor di peelr thilh PresEd! | ANENt LONKoklGrat S &t AHAEM 'E‘ﬂ%ﬁ mode
refrigerating cycle in a normal cooling operation node of the heat punp

type hobmirler a3ePPkyidicheBONH!t | PRET AGSOFSL NGl O | hey Ay el b@vegkgon-
Fig. 4 is a diagramshowng a refrigerating cycle in the cooling an

hot - vat @ P! ¥hB8gaeRERA! inudPde; of 1 i8alq PUTR YR Nfaral € ¥RP! Y
air conditioner according to the present invention. Fig. 5 1s a diagram
show ng dRffdddenat idikdind €0 a cooling command and a temperature

of the water to be supplied.

A rotational speed of the compressor is changed
according to a frequency of a power supplied from an
inverter connected to the compressor, and when a cooling
load is small, a frequency of the compressor is fixed to a
predetermined frequency, and when the cooling load is
large, the compressor is variable according to the cooling
request load of an indoor side.

In the cooling and hot-water storing operation
mode, the flow rate control valve for the indoor-side heat
exchanger i1is controlled so that a super-heat condition of
the indoor-side heat exchanger becomes constant, and an
opening degree of the flow rate control valve for the
indoor-side heat exchanger is controlled according to the
cooling load of the indoor side.

The hot water is stored in a hot-water tank in
which the water heating heat exchanger is disposed and a
temperature sensor for detecting a temperature of the hot

water in the hot-water tank is provided for the hot-water

tank.




in the hot-water storing operation node of the heat punp type hotyg\afer ygo3
supply air conditioner according to the present invention. Fig. 6Z| s a

fl owchart show ng procedure of a subroutine of determ ning the operating
node of the heat punp type hot-water supply air conditioner according to
the present invention. Fi g 7 is a table showi ng cross-reference of the

operating condi hbggﬁ_ | r;llgt oI |&geand [‘é ter iﬁb%%ltqg» operaél on, t he
e [

heat punp type hot-wat sup ying air I'onef according o the p esent

nvent! gardRdeB0. Gris aséhagrcaqgﬁhown@gi:@ogsari 9gbaLLNY, CYkecOf

conventiona hea er supp evi ce
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The ref I‘gl ge 1¥ Ofcﬁr r}f I sgggﬁg?lr“géyedl g rra%%%#l?%agnd 7h Se- Xﬁ%l’;essor

4 dri veg&%g:i%g'y& tJ.anal eed by an |nverter 3, a four-way valve 5

connect e eFrlgoen sn}oe 4a of the corrpressor 4, a heat exchanger 6

out door- 51 de. nes? exc’ﬁﬂ B nabEB e fradt | BB ohR dodt i GeSpt Bl s o
The 1 hoOFBIAGHE VA g 2TogL 3Rl %?c‘%%%i? swﬂééﬁa&ﬁp‘éﬁ??ﬁﬁtﬁd °
a7 T angendit 'ft”ﬁg?”r‘;’q”ff:'t. &%dsﬁé‘é'?asgt roPRETES ek o, " FheBoBR | oCFo8hin o

< de) *hed Ellen it ﬂ?ergli\{vﬁ[)g"?ﬂﬁ%orrc]g’lgeed Ar5PRaoB198) Gl FRFESEBR ol
varal| e%”doaf”swé”éeﬁﬁ‘”o?*' “ont 4 onPPELCFRVES Rl Ehe OUEBRSY. si de
the. 1 oo AP SPR e G0 3 %B@Vfﬁétml TOPRTG GRORALPBR'1 S perfofmod by
2 normal cool nd e | Birﬂ' rﬁ%w'%@v%@?&sﬁ%%ﬁ neSP81 1 FGRIARE | n
Lot he ORISR 3 by ) | B T R 1 GTHGALPER { o oo R | RGFRGIEN | 1o

rran n 11 t he_el n r r f th
arra ge@%éqééhcyt S%e EQE tgogprggggg Slso fgrgig? at angeased to a

predetermined value of the frequency, the heat is
sufficiently released from the heat exchanger, and the
desired hot-water storing ability is realized. Further,
even in the case where the cooling load becomes large, the
cooling capability in the indoor side will be increaseqd,
and hence, the operability conforming with the load can be
achieved.

Still furthermore, the balanced operation of the
entire refrigerating c¢ycle can be achieved, the heat pump

type hot-water supply air conditioner can be operated in a



type hot-water supply air conditioner 1 to thereby control the rotaii g?a@ua
speed of the conpressor 4 is controlled. The controller 12 is condt |§ e
by a CPU, an input/output interface, a ROM a RAM a tiner, a counter or
|ike and drives not only the conpressor 4 but also the four-way valve 5, an
outdoor-side flowrate control valve 8,, an indoor-side flow rate control

val ve 10:o8c WAL Sids PRUET Sih (@D Sy el TWIPOLIS! S AUNET Sl Ahd 12

and t he e on e ' basis Si gha romvari ous Sensors,

change- . sW tches_an like. heat h 6 farsheating ter
is di sp%}s{%él?w aggot Sna gy;?{'oriliﬁg }gl%k %}qoﬁgrgoq%amd ién%daé]hg%é-r?/vatgeg
supply ggggggggs. 13 to heat water supplied to the hot-water heating tank 14

havi ng a water tenperature sensor 14s by the calorie of the refrigerant.
Further, the he exgh r angh he desiged, wat er
tenperature (ho?h\?/at éP%pgﬁpegaﬁurE‘fP@e%sicnt\gg%iété\g%%lge %?5&15?5 s%%sor
14s prO\t/{gged for '%Ihe hgt-wgter st?%'ingbt annlg %4. Furtherfore, gach 0 hthe
out door - |depFF8ﬁ\Faté SOREFEP vElrve 8°and™PhE i NAbSr -STaR% 1 bhPTFat B2€
control _valve.10 is,. for_exanple, a powered ntraql .val ve of ich eni ng
degr ee ifgilbf%'tlflgl I ec?eliFrai“péiﬁE%s ger{gg‘g‘fed Wgﬁ] t h&ESEEAERTH er angﬁe
controls the flowrate of. the refrigerant flow ng through the outdoor-side

I
f1 ow r af & CBRAPIII NFalFFE"IETd t he i ndoor-side flow rate control val ve 10.

The out door-side heat exchanger 9 is provided with 9 t he out door-side
powered fan 9a and an out door-side heat exchanger sensor 9s, is nounted on

t he outdoor-side of t | i tor in the hot-water
storing operation de?&%‘%m@ ﬁmm@ﬁﬁé$he nor mal cooling
operati on node tIthc[lf—r%h the o er{a]tfiond of the four-way valve 5 or the I|ike.
The i ndoor-si de ot Tanget" Ty S If)af’% Yl with the indoor-side power ed
fan 1la and an igﬂ{:loor-si de hea% exchangeé sensor_ 11s,..i.S m)L‘l__nt ed on ihe
ilgdopr-si de érg f L dé) %ﬁ\d qs 6?€F&F‘edsl 2‘: ﬂge\%p5F§F&f:erR tslﬁh‘c,gti SX:_ €nsor
s is provided for, a refrigeran i pe or conmuni catin sucti,on
side 4b‘%8fdr nEBomEssth 45 ﬁ$ f&ﬁ%ogrggpae %Y-%?%?Q%HP@ haehE
i ndoor - si .heat exchanger. 11. eat pu pe -water supply air
condi 17 SrERETtneR ARG ohe Bredght ANPRnPEbas hodes of & nor mal
cool ing operatiqn nmode, a,coolin d hot.-wat er storing, operation node and
a hot - wat er sto%inlrﬁg' opBr a{‘?onarmgg%?(? b& N 1&g e&??%{g’dﬁdaﬂegeﬁithlphe

presence qr_,absence of a cooling operation command an? hgﬁ gquantity of
emmi ni TG Aht 6P (FEPAJALRY (RAperRt i) STROAte FOF- vEl®r NaRT | RY™Pank
14. The ,operation nodes of the heat pu type hot-water s ly air

condi ti SHEE 1 BFTTVBESHestFPBLY hel&undind RonBmmACcoTdiiFe hBy mibe
cooling o eratéon m)d*(:ai as shown in Fig. 3, the refrigerant in the

refri gedS invention.

Fig.3 is a diagram showing a refrigerating cycle
in a normal cooling operation mode of the heat pump type
hot-water supply air conditioner according to the present
invention.

Fig. 4 is a diagram showing a refrigerating cycle
in the cooling and hot-water supplying operation mode of
the heat pump type hot-water supply air <conditioner

according to the present invention.

Fig. 5 is a diagram showing a refrigerating cycle



10 cycle 2 is operated by repeating a refrigerating cycle of rgtgénin&b
to the suction side 4b of the conpressor 4 through the discharge2 i &P 4280307
t he compressor 4, four-way valve 5, the outdoor-side heat exchanger 9, the
outdoor-side flow rate control valve 8, the indoor-side flowrate contro
val ve 10, the indoor-side heat exchanger 11 and four-way valve 5. In the
cool i ngigpefiad | Mbt-Lhrdef Gitdaiidgt bpewhBlohn md@er &ff | @feat h@gtCYShRp2 1S
conpressed by the conpressor 4, condensed and liquified by the outdoor-side
heat exgggegeh&,-m@mrﬁwﬂy byat he tBdagtishde flaeworatiagtonid ol tyal ve
10 and then evaporated by the 1 ndoor-side heat exchanger 11 to thereby cool
the intgrbgenef ihkRntq@n, | N the nornmal cooling operation node, the
refrigerant does not pass the water heating heat exchanger 6 through the

operation of thejlour-gaysyal e Fi1sHdrt f&ﬁow@ﬁ§r pyaktealren tde
hot-water storing tank 14 is not newy heated. In the cooling and hot-water

storings@Bebatipe MB¢e, a8te PHOWINGN £hd- chertdteidE MR Ube Oftnhkhenyater
decreases (for exanple, 45C or |ower) due to the newly supplied water, so
that thgyhgatiyige OhokhgaRiersuSpl Il re o Sy bYcaosakihg- ldd1eLRET OW
in Fig. 4, a portion of the refrigerant in the refrigerating cycle 2
returnspt-askh® SWeldmiiicr.de 4b of the conpressor 4 through the discharge
side 4a of the conpressor 4, the four-way valve 5, the water heating heat
exchanger 6, thejgnwo-wayijdl 3 MM GhdlhPUEdeek-tediehew rake enatrol
val ve 8, the outdoor-side heat exchanger 9 and the four-way valve 5. As
shown by ra @@tied Ebﬁ%i%ri:b‘ﬂ‘é! | AnFi fne 4 cddCidPStand hBe-(akErIes8BLiRgSSES

t hrough the indéor-side flow rate control val've 10 and the indoor-side heat

exchanggpelrhtay, digeecldne I glayins phh\rp_ouQE}thehB‘ET-CJESEEE:a”éuEngiilx? tgithe
suction side 4b of the conpressor 4 w thout passing through the four-way

val ve 5o ool dd MihdOle W€ Tp SLOEAR 0LPERELLRN &h8 whi ch smal |
anount of the hot water remains), the refrigerant flomng in the

refrigerating Cycl 2g S;g0MDr @93@Faly 5hEwERAGPrL£S$RErdgetatdensedyand
|l i quefied by the hHeat exchanger 6, deconpressed by the outdoor-side flow

rate coRle @ QEHWE BiofYARM AL S_:gad?;y £%‘§e%€'—0@£té£d§u?§§ gxgheaager 9,

further deconpressed by the indoor-si flowrate contr val ve 10 and then
evapor ated by the indoorside heat exchanger 11 to thereby cool the interior
of the room Since the small anmount of the hot water remains in the

hot-vater storing tSkcrfpr 6K °6F | PuBUPREFERRESORASENERENYS the temperature
and | IS

of the hot water decreases, ence required to heat the hot water

to a desired ter%},gr Alryod i i hggtgthﬁgggh cop ggﬁﬂ%ggrtgg&p&% ng

refrigerant in the heat exchanger I'n the coolin ot - wat er

PRt U BaHLEGE Lo semlalal 1 oLhe! g OFBLERLLONSAL P 08 79
described hereunder with reference to the accompanying
drawings.

Further, it is to be noted that the term "heat pump
type hot-water supply air conditioner" mentioned herein is
an air conditioner of the type in which a hot-water is
supplied through an operation of a heat pump.

Fig. 1 shows a heat pump type hot-water supply air

conditioner 1 provided with a refrigerating cycle 2. The

refrigerating cycle 2 is constructed in a manner that a



12 is small, the frequency of the conpressor 4 is forcibly increased to a
frequency (50 Hz) at which a sufficient hot-water storing ability,grsep 2003
performance is obtained and the conpressor 4 is then operated. On the other
hand, when the cooling |load of the room side becones |arge, the conpressor
4 is operated in accordance with the magnitude of the Ioad. The indoor-side
flow ragempeakselr VAl ¥eil@ni Sa€0@hKOl +&kh Hyomdl OwpRield Obyt ey conveetber 12
to make constant a super-heat condition (the tenperature difference between
the i ndaor -si deukedayexedpnges sehswécids and & haiseHarye senger 4kbsp of
the indoor-side heat exchanger 11. The val ve opening of the outside flow
rate CORheOlcompresSots 4Ghaggekaaccexdhntgbe tde foe0l hewtingd waftdde room
side inputted to the operation of the controller 12. Further, in the
hot - wat elosivaki N&FaQRAY atj on aodejoRs $REWN icbnkirdl 2.valddiough Ehereahs no
cool ing command, a new water supply is required. Mreover, as illustrated

in Fig. oatdbbe-k8ke ngegdad n téﬁcﬁsﬁgégerat(h@&eqx%qo%,flO%aﬁfeéhowanby
the arrowin Fig. 5 and returns to the suction side 4b of the conpressor 4

throughoh@cdirsehdde ssbie Aol o rANPE8sean , 4, addle aOUbut@Yo¥akyBed.
the water heating heat exchanger 6, the two-way valve 7, the outdoor-side

flow raheagonktkBhangkye &, Lot deor cshdecheat exchapern? apdutb@ay
four-way valve 5. In the hot-vvater storing operation, the refringent

flow ngvianviehe sefrifiedad i Nn@ 1@t s? | srcomumsses burdhe safpeassaniy 13
and the hot water is heated by the heat generated through the condensation
of the Rnaddedl 1A endet LondEaLirAS edth LXehRNEC rSEriid@tah €. paklhough
the refrigerant passes the heat exchanger 6 through the switching operation

of the haWe VoY ¥ak¥dgen@dtastd Oahgalctilt W EE 4b0 oH OfKe NebmpRE@S)ont Ne
room side (indoor-side) is not cooled. The hot-water storing operation is

performyd Wy | @sf I X0 2a188le OREN 36iFeN JTRAUSHICY RicllNe FOMHILISOrateal 50
Hz. As descri bed above, the heat punp hot-water supplying air conditioner 1

can opelyft ddy t heaiPeee 1p0de%,0f 4he aaEBr-cqak! ”Q%?téi)&e?co‘?lé and

hot -wat er storing operation, and hot-water storing operation selected as
shown 1 Ryfiifhnged N ARELEPABE Col t N kG R ESLNCE{ ADSEACEI @  BEoROOIING

operation conmand and t he anounf of remaining hot water (tenperature of hot

vater) idbdtheNotMRiey aheri Be tehkaddrbyi88e koAt A& arder FUIt heipe the
operation of the heat punp type hot-water supply air conditioner 1

accor di g dihd NppbGIeRa | 1YCHd:an 1l | cBe dRscohbadobestuedet oddate
operation node of the heat punp type hot-water supply air conditioner 1 is

det er m ned @eeer di g, L0 gheapgocefur eo5kauBrLlifkd: niath eilchdidfe
controller 12 shovvngYn Flég.al reaﬂs iﬁput sirgnélg fro%thé3 I n(?oor-rsi dge'
(room sigeldndiediy hanger sensor 11ls and the water tenperature sensor 14s

at the step S1 and,” thereafter, determ nes whether the 14
In the refrigerating cycle 2, by switching the

four-way valve 5, a hot-water storing operation is
performed by circulating a refrigerant in the direction
shown by a solid-line arrow and a normal cooling operation
is performed by circulating the refrigerant in the
direction shown by a broken-line arrow.

The compressor 4 1is connected to the inverter 3
controlled by a controller 12 for controlling the entire

arrangement (all the elements or members) of the heat pump



cooling command is nmade or not in the step S2. In the case of " ﬁi“ iE hﬁg
step S3, it is discrimnated whether the tenperature of the hot e PEF 2003
the hot-water storing tank 14 detected by the heater tenperature sensor 14s
is higher than 45C or not. In the case of "YES", the refrigerating cycle 2
operates in accordance with the normal cooling operation node. On the other
hand, ipybbe kase,Pfer NSuppihe 48ET iRl ey Che 3 ORREAESY |dbhbfol
cooling and hot-water storing operation node. In the case of ""NO' In the
Step S2enbh HUBUHa ! BbbaA WF 5 SEBRpPRsshl 14 £k SCoERdle . Il he
step $4, whether the tenperature of the hot water in the hot-water storing

tank 14cha+Rpgher 1han 45C Yorirudted heyase &py YESn pd€f&ugaati ng

cycle 2 does not operate and remains I n an operation stopplng state. t he

contraryntbiehlb@, cage @iy, N phite r&f HigRIAti B CYchEeR UREraLgs i gnshe

hot - wat er storing operation node. When the normal cooling operation node is

sel ect edrijpekhengiePondy aEREhO%mEQﬁEEQI 34anﬂuéessﬁwedtﬁéova?ou%bﬁay

refrigerant does not paSs the water heating heat exchanger 6. Consequently,

the intgLhQk 0F,thayr 0O8ALKS-¢8liad Sfyﬁﬁgnﬁaggev\ﬁght%éﬁiervﬂ\%eré,i, nahhe

hot -water storing tank 14 1s not ne ate e cooling and

hot - wat g%gﬁi?@-is&%ggg@"lg}d onJpyle é&%ﬁf%@%ﬂ%@htf@, SUER t&‘éoébgi‘@ei n

Fig. 4 escri above, 1n the c ot-water storing 1

operati g, dtigh bie SRl LnduBHIs; 6L LRACIEh VELET 1 18RS )ind 11 Re

necessary to cool down’the interior o room and newWy supply water. In

the coolng el el ofo £t 0uhaarOPLL AN, (1 Buli Chydiiaml Lopgpugt of

t he hot water remains), e refrigerant wing rn the refrigerating cycle

2 is congel Al %f@ﬁ}{e§x&{@n% 13“%9 heat the water in the hot-water

storing tan 14 and 1S then evapor at e y the outdoor-side heat exchanger 9
and the indoor-sj Qéﬁﬂﬁg$é§ 1 t i i ts {

cool ed down by ?Hgsiﬁ ggr-5|_e ﬁ% éxp dﬁg@%af?&ﬁéugéﬁgg,lgﬁ ?EgggggFing
and hot 'i‘é{af,ﬁr ho) Qrda[l%ﬁoPEEBf:kﬁg .(éaihﬁ"’“;l&‘h it dt YAt Lf phoe, ek wat er
remai ns), en the cooling load is small and the operating frequency

(' equendy ¥ napAZHRAE. 1 K ne2E ML QubnBsad; Lhoteg holiRRRnd

f requency ONpressor 4°1s i oIy i ncr

control 'he‘erat]i%geh‘%%%ﬂ ?13“2}%{%:{?? ly @gltgqseg?gl%g%gpﬁghegé?ggghqrwr pg and

a high hot-wat®er storin i's achiéve cool1ng load i

large ang,d hg, ppegat idi Eﬁgq}%b'}‘ei-éigﬁzrsar}{ .heﬁ%l:é‘ﬁ‘ 20 tlr%e Ad\e " 83LnaRGLAL | Ng

frequency ofgfﬁe conpressor e operafr hg Trequéency in accordance
o, SRk ekt s ool CBEN Rt DBl | (e ot
2%3?25%% gﬁnﬁ&eé%ﬂ%rrégf' ?gfe idde S LR RN ClsR s S
l4s provided for the hot-water storing tank 14.
Furthermore, each of the outdoor-side flow rate
control valve 8 and the indoor-side flow rate control valve
10 1is, for example, a powered control valve of which
opening degree is controlled by a pulse generated from the
controller 12 and controls the flow rate of the refrigerant
flowing through the outdoor-side flow rate control valve 8

and the indoor-side flow rate control valve 10.

The outdoor-side heat exchanger 9 is provided with



16 make, t he super-heat condition (tenperature difference between the

i ndoor.-si de heat exchanger sensor 11s and the suction sensor 15s) XEPaggh3
by the:.indoor-side flowrate control valve 10. Thus, the heat punp type

hot -wat er supply air conditioner 1 can be operated in a stable state. The
hot-water storing ability in this operating state can be sufficiently
ensured (iecayaeablie-anakal bBelLAIULHRY 92 dHa! iy BRYA0R:ORi4ES hRhL! e
cooling ability or perfornance tor cooling the room since the opening
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be realized. en the oring operation node | sel ected in
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to heat e e refrigerant does not pass the indoor-side heat
exchangeérrbﬁ‘y%\o?at‘%%{]i nterior of the roomis not therefore cooled. Since

the real operating Lraquencyeglotha SOMRLessor, ddd Ehret abil e upd he

controller 12 in the -wat er ~storing oOperati on, € Su cient =amoun
the heat_Jis_re]gas fr . . heat,ing . exch r ang t
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water) in the operation punp type hot-water-supply air
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storing operation mode and a hot-water storing operation
mode to be selected in accordance with the presence or
absence of a cooling operation command and the quantity of
remaining hot water (hot water temperature) in the
hot-water storing tank 14.

The operation modes of the heat pump type hot-water
supply air conditioner 1 will be described hereunder.

For example, in the normal cooling operation mode,

as shown in Fig. 3, the refrigerant in the refrigerating

10



t he presence or. absence of a cooling conmand and the operation u %E@hﬁms
wat er -tenperature in the hot-water storing tank, so that the hot-Water

storage and cooling can be efficiently perforned. According to the present
i nvention, as nentioned herei nabove, there can be provided the heat punp
type hot-water supply air conditioner which can utilize the exhaust heat of

oper at of "osasAncry” BREFRERC0RY natHhis U, He Srgcfal 0 BHRITORS 10

'ng op on node.

CLAIME Loy Nf3Hq PUP LYRE hoLezyabar EEQP;M@ r fondifd °”§%m§gér%£6§i ng- 2

conpressor; s a‘tour-way valve operativ connected to t ressor; a
B A T e A e L
wat er heatyi g h%a}t exph@.ﬂger;o@%g&ggpa-siq%g}[eat e%%[b%e{ cgr)nectcﬁg at
one end thereof to said 10 flOwT ate control Valve ;and;
outdoor-side flow rate control valve 8, the indoor-side
flow rate control valve 10, the indoor-side heat exchanger
11 and four-way valve 5. In the cooling operation, the
refrigerant flowing in the refrigerating cycle 2 is
compressed by the compressor 4, condensed and liquified by
the outdoor-side heat exchanger 9, decompressed by the
indoor~side £flow rate control valve 10 and then evaporated
by the indoor-side heat exchanger 11 to thereby c¢ool the
interior of the room. In the normal cooling operation mode,
the refrigerant does not pass the water heating heat
exchanger 6 through the operation of the four-way valve 5,
so that hot water (water) in the hot-water storing tank 14
is not newly heated.

In the cooling and hot-water storing operation
mode, as shown in Fig. 4, the temperature of the water
decreases (for example, 45°C or 1lower) due to the newly
supplied water, so that the heating of the water is
required. As shown by a solid-~line arrow in Fig. 4, a
portion of the refrigerant in the refrigerating cycle 2
returns to the suction side 4b of the compressor 4 through
the discharge side 4a of the compressor 4, the four-way

valve 5, the water heating heat exchanger 6, the two-way

11



a control unit operatively connected to the respective el ements nentioned
above, . wherein said outdoor-side heat exchanger is connected at anp$soP Qg
end thereof to the four-way valve so as to constitute a refrigerating cycle
through a is refrigerant pipe line, and an indoor-side heat exchanger and
an indoor-side flowrate control valve for the indoor-side heat exchanger

are fur kyedl Fang | e, 4,0 or eat_.exchanger. and
sai d fléaﬁﬁgfeﬁconﬁgglq% ve #o#l% outdog%ggl eg%gg ?hxéﬁa % En des
respecti e er | per at |0 three |

i ncloudl r?\gﬁedgbfori?ol{rhr%l B%%g |%é%%é i on %‘Ddéegﬁg (;efgoo I ange ﬁg t eftS

ui 1t ched o nedoch ooy B PR, A, 3 °9Fra%b§2 G o Abe

switched by the control unit, one opéra

sel ect eq-dft ey flanc dggggpngﬁggﬁghor g&geng%d%oéi |n%1connand and a

tenperature of the water to be suppflied,
control valve 10 and the indoor-side heat exchanger 11 and

directly returns through the refrigerant pipe 15 to the
suction side 4b of the compressor 4 without passing through
the four-way wvalve 5.

In the cooling and hot-water storing operation (in
which small amount of the hot water remains), the
refrigerant flowing in the refrigerating cycle 2 is
compressed by the compressor 4, condensed and liquified by
the heat exchanger 6, decompressed by the outdoor-side flow
rate control valve 8, evaporated by the outdoor-side heat
exchanger 9, further decompressed by the indoor-side flow
rate control valve 10 and then evaporated by the indoor-
side heat exchanger 11 to thereby cool the interior of the
room. Since the small amount of the hot water remains in
the hot-water storing tank 14, water is supplied.
Consequently, the temperature of the hot water decreases,
and it is hence required to heat the hot water to a desired
temperature by a heat through the condensation of the
refrigerant in the heat exchanger 6.

In the cooling and hot-water storing operation (in
which small amount of the hot water remains), when a

cooling load of the room side inputted to the controller

12



rotational speed of the conpressor is changed according to an operatijon
comand frequency of a power supplied froman inverter connected 2D SERe 2003
conpressor, and when a cooling load is small, a frequency of the conpressor
is fixed to a predeterm ned frequency and mhen the cooling load is |arge,
the conpressor is variable according to a cooling |oad of an indoor side.

2. A hegab pPsh¥Re, hainavakeeqtidBBlY ¥ rtﬁen@dm;%%rs&@carqgﬁgféec%@ym 1,
wherein in the coollng and hot-water storing operation node, when the

cool i ngjhesdakaasMebl . adegragquehcoPepsn9sueh satd Ghownr ahe sQPELRheH@l ves
of the outdoor to and indoor-side heat exchangers are controlled so that

the refhbﬁe%%@Erf|%W%r&wﬁbOEBiEHQYOUBQOOFér@Bthﬁ@QOr1§'d%b@ﬁ@heﬁxcﬁﬂﬂgers
and on the other hand en the cooling | arge, degree of openings

of sai dtB'eOV\‘:cSrﬁ’éFe§Qé‘£rQ| & ‘éﬁ%nOfci];Sé‘PaE’é’&doéh ape b'EﬂQQr A rle, h%ﬁfen

exchangers are controlled so that the refrigerant flows only 1n sad
i ndoor - ginde ReRh Fhanged- 68 the room side becomes large, the

compressor 4 is operated in accordance with the magnitude
of the load. The indoor-side flow rate control valve 10 is
controlled by an output of the controller 12 to make
constant a super-heat condition (the temperature difference
between the indoor-side heat exchanger sensor 1lls and the
suction sensor 15s) of the indoor-side heat exchanger 1l1l.
The valve opening of the outside flow rate control valve 8
is changed according to the cooling load of the room side
inputted to the operation of the controller 12.

Further, in the hot-water storing operation mode,
as shown in Fig. 2, although there is no cooling command, a
new water supply is required. Moreover, as illustrated in
Fig. 5, the refringent in the refrigerating cycle 2 £flows
as shown by the arrow in Fig. 5 and returns to the suction
side 4b of the compressor 4 through the discharge side 4a
of the compressor 4, the four-way valve 5, the water
heating heat exchanger 6, the two-way valve 7, the
outdoor-side flow rate control valve 8, the outdoor-side
heat exchanger 9 and the four-way valve 5. In the hot-water
storing operation, the refringent flowing in the

refrigerating cycle 2 1is compressed by the compressor 4,

13



3. A heat punp .type hot-water supply air conditioner according t 5cI ﬁ,nwg
wherein, in said cooling and hot-water storing operation node, s
rate control valve for the indoor-side heat exchanger is controlled so t hat
a super heat condition of the indoor-side heat exchanger becones constant,
and an 20 opening degree of said flowrate control valve for the

i ndoor - gide figat n@tch@aesf 1% cpahtekl asl, agaar didwt t gehbeated | fErbegH of
the indoor side. 4. A heat punp type hot-water supply air conditioner

accor di pget Oc6habRshtivher 8EN the hlsMBddrfant SiPr efel Nwathet - H\@S‘Ein&a”k
in which said water heating 21 heat exchanger is di sposed and

tenper ahda® SERSRAnGEE B! e9hhRY £ ! eEREhALYHE ﬂfxet *}%f*i(ibe%tr&r stEQ@
hot -wat er tank i s provided for the hot - wat er tank
the heat exchanger 6 through the sw1tching operation of the
four-way valve 5 so as to heat the water (to store hot
water), the room side (indoor-side) 1is not cooled. The
hot-water storing operation is performed while fixing a
real operation frequency of the compressor 4 at 50 Hz.

As described above, the heat pump hot-water
supplying air conditioner 1 can operate in the three modes
of the normal cooling operation, cooling and hot-water
storing operation, and hot-water storing operation selected
as shown in Fig. 2 in accordance with the presence/absence
of the cooling operation command and the amount of
remaining hot water (temperature of hot water) in the
hot-water storing tank 14 by the controller 12.

Further, the operation of the heat pump type
hot-water supply air conditioner 1 according to the present
invention will be described hereunder.

The operation mode of the heat pump type hot-water
supply air conditioner 1 is determined according to the
procedure shown in Fig. 6.

First, the controller 12 shown in Fig. 1 reads
input signals from the indoor-side (room-side) heat
exchanger sensor 1lls and the water temperature sensor 1lé4s

at the step S1 and, thereafter, determines whether the

14
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109%& ()chafns §§‘1€%€51()n0]:.8 Sﬁ'lo%ﬁg& éased%‘%oM&%@',Q I%he refrigerating
cycle 2 operates in accordance with the normal cooling
operation mode. On the other hand, in the case of "NO", the
refrigerating cycle 2 operates in the cooling and hot-water
storing operation mode.
In the case of "NO" in the step 82, in a manner
similar to the step 83, it is discriminated, in the step
S4, whether the temperature of the hot water in the
hot-water storing tank 14 is higher than 45°C or not. In
the case of "YES", the refrigerating cycle 2 does not
operate and remains in an operation stopping state. On the
contrary, in the case of "NO", the refrigerating cycle 2
operates in the hot-water storing operation mode.
When the normal cooling operation mode is selected
in the step 83, as shown in Fig. 3 and described above, the
refrigerant does not pass the water heating heat exchanger
6. Consequently, the interior of the room is cooled down
and the hot water (water) in the hot-water storing tank 14
is not newly heated.
When the cooling and hot-water storing operation
mode is selected in the step S3, as shown in Fig. 4 and

described above, in the cooling and hot-water storing

15
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remains), it 1s necessary to cool down the interior of the
room and newly supply water. In the cooling and hot-water
storing operation (in which the small amount of the hot
water remains), the refrigerant flowing in the
refrigerating cycle 2 is condensed by the heat exchanger 6
to heat the water in the hot-water storing tank 14 and is
then evaporated by the outdoor-side heat exchanger 9 and
the indoor-side heat exchanger 11 and the interior of the
. room is cooled down by the indoor-side heat exchanger 11.

Further, in the «cooling and hot-water storing
operation (in which the small amount of the hot water
remains), when the cooling load is small and the operating
frequency becomes low (for example, 30 Hz), as shown in
Fig. 7, the real operating frequency of the compressor 4 is
forcibly increased to 50 Hz by the controller 12, heat is
sufficiently released from the heat exchanger 6 and a high
hot-water storing ability 1is achieved. When the cooling
load is large and the operating frequency is higher than
50 Hz, the real operating frequency of the compressor 4
becomes the operating frequency in accordance with the
cooling load.
The degree of opening of the outdoor-side flow rate

control valve 8 is about 60% (300 pulses) of the full open

state (500 pulses). The operational balance of the entire

refrigerating cycle 2 is ensured through the control to

16
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the heat pump type hot-water supply

an be operated in a stable state. The

hot-water storing ability in this operating state can be
sufficiently ensured because the operating £frequency is
forcibly made  high. As for the <cooling ability or

performance for cooling the room,

of the outdoor-side

to control the

indoor-side, the co

can be realized.

flow

since the opening degree

flow rate control valve 8 is adjusted

rate o0f the refrigerant to the

oling capability balanced with a 1load

Further, as shown in Fig. 7, when the cooling
operation frequency becomes 50 Hz or higher due to a
fluctuation in the load, the opening degree of the
outdoor-side flow rate control valve 8 becomes 0 (full
closed state). The hot-water storing capability at this
time is further increased by the increasing in the

operating frequency.

outdoor-side flow r

solid-line arrow 1in

heat exchanger 11 as shown by a dotted-line arrow,

the cooling

ability

The refrigerant does not £flow to the

ate control valve 8 as shown by the

Fig. 4 and flows to the indoor-side

so that

also increases. Thus, the cooling

performance corresponding to the load can be realized.

When the

hot-water

storing operation mode is
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above, the compressor 4 operates at a fixed frequency (50
Hz), and the refrigerant flowing in the refrigerating cycle
2 is compressed by the compressor 4 and subjected to the
heat exchanging operation with the water through the heat
exchanger 6 to heat the water. The refrigerant does not
pass the indoor-side heat exchanger 11 and the interior of
the room is not therefore cooled. Since the real operating
frequency of the compressor 4 is fixed at 50 Hz by the
controller 12 in the hot-water storing operation, the
sufficient amount of the heat 1s released from the water
heating heat exchanger 6, and the hot-water storing
capability is achieved.

Since the exhaust heat in the refrigerating cycle
operation is wused to store the hot-water (to heat the
water) in the operation of the heat pump type hot-water
supply air conditioner 1 as described above, the energy
saving can be achieved. Further, the c¢ooling ability and
performance can be changed according to a 1load on the
indoor-side in the state of the hot-water storing ability
being maintained, so that an excellent amenity can be
realized. Since the heat pump type hot-water supply air
conditioner 1 is operated in the three operating modes of
the normal cooling operation, the cooling and hot-water
storing operation, and the hot-water storing operation.

Therefore, the appropriate mode is selected according to

18

10



10" 0: 109% 0& () -1 #10% 0' 0& ()- 2! #10% 0’ 0& ()- 2! #10% 0’ 0& () - 2KelL % \OPPMVEIBd
Y: 11 Y#10% o' 0&' () - Y#10% & () - @@#10% 0&' () - LT#10% 0& ()-Y

T#10% 0& ()-  @10% 0& ()-OP*Q QIQeQf QQrg\ =! &10%& ()- 10' 0 10'0

10' 0: 10% 0& () - 8f #10% 0& ()-!L

4z#10% o' 0&' ()-! Y#10% o' 0&' ()-gQSWVWV\/}rg\ =1y&10% & ()- 10M 10M 10MB@

109K he! absence ommand and t
s#10%NE () pzrlessffb%?mv& 0 - 25#10%\/& PF. 28ven c\f\g\gh\ i1 \}rng\ - &riocy&' ?? 10t
10t 10bperation water-temperature

10% &'(3p TG (oS E10ohte (25105 & o9t abbobbis @ F #3587 ()- @a

0% () s+ iHY 1Q§n)l0()/@o( JeH#10H& hlot2hith@& {30206e dddd cooling can
dddvd~_ @ 10% & () - s10% & ()-&310% & () -

be efficiently performed.

According to the present invention, as mentioned
hereinabove, there can be provided the heat pump type
hot-water supply air conditioner which <can utilize the
exhaust heat of the refrigerating cycle for cooling the
interior of the room and can be operated pleasantly in the

cooling and hot-water storing operation mode.
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1. A heat pump type hot-water supply air conditioner comprising:
a compressor,;
5 a four-way valve operatively connected to the compressor;
a heat exchanger for heating water connected to said four-way valve;
a flow rate control valve for an outdoor-side heat exchanger connected to
the water heating heat exchanger;
an outdoor-side heat exchanger connected at one end thereof to said
10 flow rate control valve ; and;
a control unit operatively connected to the respective elements
mentioned above, wherein
said outdoor-side heat exchanger is connected at another one end
thereof to the four-way valve so as to constitute a refrigerating cycle through a
15 refrigerant pipe line, and an indoor-side heat exchanger and an indoor-side flow
rate control valve for the indoor-side heat exchanger are further arranged in
parallel to said outdoor-side heat exchanger and said flow rate control valve for
the outdoor-side heat exchanger, respectively,
said refrigerating cycle is operated in three operation modes including a
20  normal cooling operation mode, a cooling and hot-water storing operation
mode, and a hot-water storing operation mode which are switched by the
control unit, one of said three operation modes being selected in accordance
with presence or absence of a cooling command and a temperature of the water

to be supplied, and
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compressor, and when a cooling load is small, a frequency of the compressor is
fixed to a predetermined frequency and when the cooling load is large, the

5 compressor is variable according to a cooling load of an indoor side.

2. A heat pump type hot-water supply air conditioner according to claim 1,
wherein in the cooling and hot-water storing operation mode, when the cooling
load is small, degree of openings of said flow rate control valves of the outdoor-

10  and indoor-side heat exchangers are controlled so that the refrigerant flows in
both the outdoor- and indoor-side heat exchangers, and on the other hand,
when the cooling load is large, degree of openings of said flow rate control
valves of the outdoor- and indoor-side heat exchangers are controlled so that
the refrigerant flows only in said indoor-side heat exchanger.

15
3. A heat pump type hot-water supply air conditioner according to claim 1,
wherein, in said cooling and hot-water storing operation mode, said flow rate
control valve for the indoor-side heat exchanger is controlied so that a super-
heat condition of the indoor-side heat exchanger becomes constant, and an

20 opening degree of said flow rate control valve for the indoor-side heat

exchanger is controlled according to the cooling load of the indoor side.

4, A heat pump type hot-water supply air conditioner according to claim 1,

wherein the hot-water is stored in a hot-water tank in which said water heating
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heat exchanger is disposed and a temperature sensor for detecting a
temperature of the hot water in the hot-water tank is provided for the hot-water

tank.
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