1 Al R- CONDI TI ONI NG APPARATUS The present invention rel at ia&?d_%
air-conditioning apparatus. Air-conditioning apparatus c
si mul t aneously ‘cooling one of -a plurality of roons. and heating the others

are ‘proposed i n-Japanese Patent Publicati Nos. 52-24710/ 1977, 52-
24712/ 1977 and 52-27459/1977 and Japanese Utility Model Publlcatlon

No. 54- 302¥f§LQbNé;$ é§;ﬁ@r$§92ﬂégb§nlng appar atus di scl osed in the above-
Japanese : . 10/ 1977 and 52- 24711/ 1977, o

f our-way change-over valve and an outdoor heat exchanger are reqU|red for
each outdoor side unit. Consequently the construction of the pipe circuits

becomes conplicated, 2nE phesaRfuiackuting ¢RIAtICACHRAES. a&néénaithénlngf

necessary that,- Wit h respect to each roomunit, two inter-unit pipes be
drawn out fagpatdweusut door side unit, the_nunber of the inter-unit pipes
increases, and the piping beconmes troubl esonme. Morever, during a room
cooling and heating operation in which one of a plurality of roons is
cooled with the others heated si mnul taneously, the outdoor heat exchangers
correspondi ng to the Abonronditienihngi spparatusderpebd caraf evipolbhanesusdy
di scard the heat to the outside,- which heat cannot be recovered. In-the.

ai r - condi t iARHENAPPRL aPlisadPIBKFaddy Pfi Fooms 2nshdraidshrieie ekpersyare
Model Publication No, 52-27459/ 1977, a co i natjon of a cool able room and

heat abl e rcgﬁﬁng%pr%ﬁngapanese Patént Pub 1catlon Nos. 52—24710/1977 52-

24711/1977 and 52—27459/1977 and Japahese Utility Model
‘w}  Publication No. 54-3020/1979. |

'_In tﬁe.air;conditioning épparatus disclosed in the
above Japanese Patent Publication Nos. 52-24710/1977 and 52-
2471171977, a four-way change~over valve and an outdoor heat
ekchanger are requifed for each outdoor side unit. Consequently
the construction of the pipe circuits becomes complicated, and
the ﬁanufaciuring cost increases. Since it is necessary that,
with respect ﬁo each room unit, two inter-unit pipes-be drawn out

from the outdoor side unit, the number of the inter-unit pipes

T

a room cooling and heating operation in which one of a plurality

'of rooms is cooled with the others heated simultaneously, the

outdoor heat exchangers corresponding to the room units function
;\ as condensers and evaporators to discard the heat to the outside,

which heat cannot be recovered.

In the airéconditioning apparatus disclosed in the

. increases, and the piping becomes troublesome. Morever, during



cooling and heating operation, in which one of a plurality of roons is
cooled with the others heated simultaneously, is determned in advance, and
t he Yoom Gool i,ng and heating operations cannot be selectively carried out
in each ™oom Nanel y, these air-conditioning apparatus cannot be :
‘conveniently used. An object of the present invention is to provide an

ai r-conditioning apparatus capabl e of solving these probl ens. Another

obj ect of A Pressaesavenilotyi odelprmbldest vaw Mo 1 - 52ndV4E8/LAGT, a
apparatus which permts that any nunber of indoor units can be conbi ned by
sinmply corgwsiinytiordoof wni tsolablebnamnh andndreat@bilie eroomi i peFoon
further object of the present invention is to provide an inproved, -
ai r - condi teawii ing spphrhrating ropgration: niwhigh anentf dhdotirabbiy @bl i ng
operations and sinultaneous room heating operations of a plurality of
ar bi t rari’|50ens edisedcpedrfunvith pithey o&hexs spﬁﬁF‘F‘ane%’J%‘P]r ¥Yng *&hd

heati ng operations theyeof can be carrjed. out. Another .abject .
present i MRHTHINEE 1 prfYIRFen iarﬁii o&é}f ailfro-oé'bnd"'l"ﬁl&ﬁi%g aéj(pgpatrh%t%l}slng |
which permits arbitrary roqQm cool | ' ti r at.l,ong .of r

units, by'%?’iﬁaﬁ’g"ﬁ\é eéé’&?%t eofs%q%ecq{(}'}p%gﬁt ;E/Q\ggrglggblaéeﬁ%o%r e%é?ﬁ ang t’he

it t t - ' ' ¢
capacity Na’ﬁ?%'re{s%%% %{%ﬁtW%&f&@%ﬂm&wd&dmawre

or refrigera eat exchangers 1 n the indoor side or room
units. A fuether object of the present invention is to provide

o ._' - An object of the present invention is to provide an

air-conditioning apparatus cdpable of solving these problems.

‘Another object of the present invention is to provide
a new air-conditioning apparatus which permits that any number
‘of indoor units can be combined by simply connecting,indoor'units

in a branch manner to inter-unit pipes.

A further object of the present invention is to provide
an improved air-cbﬁaitioning apparatus,.in which not only'the
,simultaneoué room cooling operations and -simultaneous room
heating operations of a plurality of arbitrarily selected room
units but also the simultaneous roém _cooling and heating

operations thereof can be carried out.

Another object of the present invention is to provide
an improved air-conditioning apparatus'which permits arbitrary
room cooling and heating operations of the room units, by varying

the capacity of the capacity variable compressor and the capacity



an air-conditioning apparatus by which the roomcooling and heating :
-operations can be carried out efficiently on the basis of the efficient .
heat recovering actions of the heat exchangers. The present inventiQy s
provi des an air-conditioning apparatus conprising an outdoor -side unit
having a conpressor, and an outdoor Reat exchanger placed in contact w th
outsi-de air or water, a plurality of roomunits each having an i ndoor heat

exchapgetnpl 66Edob? BoAtASkcHAhderddDOIactidrdaiices fithl et ratavredoRg
heati ng or cooling, wherein a high-pressure gas pipe, connected at one end
t her ek firdgexiattc pyesesee ,irhashdi gatsi elechampeis pipetheaihdwepr eider e gas
pi pe being connected at one end thereof to said conpressor and having

| ow siotte ripoanEMigispes, at | east one of said high-side branch pipes and at.

| east one of said | owside branch pi pes bei-ng connected to one end of said
out door heat exchanger via an outside valve for changing refrigerant flow, -

th ti f sai d hj gh-side branch pi havj - il hi.gh sid
o1 pes, an’ ot her RRERBATOPPIAPE TERS BESBPRRCHERRELORAA 15 BEVVRASTY.
| ! . Lol o R S de
ot pes Bachi berrnd EbRaBErk Erar el B AR K o PR R ar e P e
b\ DS ot e i e dalied con
to the il clie IS GAf fo NERERLed Ot SerlguacRy DB EhaaRRe ! o
branckikpRse£$3cd ehitdHed tbaB6hePiR§SaELIBRE IOH tife HRtOLhR/hadRdTsQf said

i ndoor heat exchangers via expansion devices, and wherein said other
portion of said high-side branch pipe, at least a part of each of said
auxi l i ary hi gh-side pipes, '

The present invention provides an air-conditioning
apparatus comprising én'qutdoor side unit having a compreSsér,-
and an outdoér heat exchanger placed in contact with'outside'air

or water, a plurality of room units eaéh.having an indoor heét
exchanger placed'in:contact with ‘indoor éir for'selectively
pfoviding'heating or cooiing, wherein a high—pressure gas pipe,
connected at one end thereof to said compressor, has high-side
branch pipés, a ipw-pressure gas pipe_being connectéd at one end
thereof fo said compressor and having low-side branch pipes, at
least one of said high-side branch pipeé and at least oﬁe'of said
low-side branch pipes being connected to one end of said outdoor
"heat exchanger via.an outside valvé for changing refrigerant
flow, an other portion of said high-side branch pipes having
auxiliary high side'pipes, an other.portion of said low-side
branch pipes having auxiliary low-side pipes, said auxiliary
high-side pipes_and séid auxiliary low-side pipes each being
connected to one end of said indoor heat exchangers via an inside

valve for changing refrigerant flow, a 1liquid pipe being

connected to the other end of said outdoor heat exchanger and



sai'd other portion of said | owsi de branch pipe at least a part of each of
said auxiliary | ow side pipes, a part of said I'i quid pipe and at |east a

part® of €ach of said liquid branch pipes are disposed between said: outdoor
side uni™and said roomunits. The i nvention al so provides an

ai r-condi tioni ng ‘apparatus conprising: 4&n outdoor side unit having a
vari abl e capacity conpressor, and an outdoor heat exchanger placed in

contact whh{iggt 3id@id br@hdwa@mpesa[ﬁaﬂ&ﬂhiquxﬁ mmehinpisesachnhected an

i ndoor heat exchanger placed in contact with indoor air for selectively
provi di ngtbeghengtherc @ldsn@f aaddrinnherathent ¥ehargers aﬂh@t eup@bsmn
control said variable capacity conpressor and val ves for chang

refri ger adeviikew, ahdrwherainighidrether eogdiqn gf Eéllﬁghéﬁhﬁééfiédbﬁﬁnﬁhe
end thereof to said conpressor has hi gh-side brangh Lessure

%as plpF DépﬁgdatbleééﬁnécP%HtaRf(ﬁﬂ?ﬁﬂﬂf Fﬁéﬁe&Pxﬂg1§§§dgégﬁﬁﬁé§§o iRRg:
avin ow side_ branc [ hi_gh d
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of said outdoor d
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of said a lary pes and sald auxiliary |owside pipes being

.connect ed ¢4Q. &%t@fee%@'ééﬂd?%d&&atm@écwraadnsam poum dmits 5
valve, a I'iquid pipe being connected to the other end of said outdoor heat

exchanger and having liquid branch plpes branch pi pes belng connected to
t he other ends of said indoor heat
N The invention also provides an alr-condltlonlng
apparatus comprlslng. an outdoor side unit hav1ng a variable
' capacity compressor, and an outdoor heat exchanger placed 1n.
contact with outside air or water, a plurality of room.unifs each
having an indoor heat exchanger placed in contact with indoor air
for selectively providing heating or cooling, and an oéerafion
controller adapted to:control said variable capacity compressor
and valves for changing refrigerant flow, wheréi11a.high—prassure
~ gas pipe being connected at one end thereof to said compressor
has high-side 'brancﬁ pipes, a low-pre;iﬁre' gas pipa being.
COﬁnected at one end thereof to said compressor and having low-
-side branch pipes, at leasf one of said high-side branch pipes
~and at least one of said low-side branch pipes being cbnﬁected
to one end of said outdoor heat exchanger via an outside valve,
an other portion of said high-side branch pipes having aukiliary
highéside pipes, an other portion of said low-side branch pipes
having auxiliary low-side pipes, each of said auxiliary'high—sida
pipes and said auxiliary low-side pipes being connected to one

end of said indoor heat exchangers via an inside



kd

exchangers -via . expansion  devices, wherein said operation controller
has capacity setting neans for conparing first conpressor capacity
required by said roomunit in a roomcooling operation with second 3 =~ ..
conpressor capacity required by said roomunits in a room heating operation
during simultaneous room.cooling andsheati ng operations, wherein at |east
one unit is subjected to a roomcooling operation with the renaining indoor
uni t svaldivegcired itquial rpipe Heainggcopseatedntoaticopdhtwy mpdadfl said o
capacity-variabl e conpressor with the capacity set to a |evel -corresponding
to t heuldgesr hegtacexghangen andi havingnpievder keaneh tiresl shranskcond
conpressor capacity. The invention furfher provides an aify-g¢onditioping oo
ooy RABSSC AT HGPBACERRAGG SHeIcOBRET. A GOs SAcainAcar Jhes 3

ST REhnet SR Pl LD ) SRR spekReb o€
exchandglh Bhaesd hdsCORLAGL it NLO0RR Gldaddr 35 CELbblt ol O¥LHLR0.
g of ¢ooling, and an operatron controller "adapted*to-control said

vari a!a'oﬁlg&%@%gzl apakgs §egg§19ddv]a§ V@é:'hci Fodh IS 1l &f i-gaﬁr 88b1ihgw

wherein plurality of outd heat™ exchangers are provided, a _
hi gh- prRYS#I®IE th RRIWIdNGoaprasebedcapacieyerdqghiieeaobyt gasai doom
conpressor has high- side branch pipes, a | owpressure gas pipe being
conneaiddsat inna erdomhcieaiing spetatdopr edsoingne immalitendame srdembr anch
pi pes, at least two of said high-side branch 6 pipes and at |east two of
sai d cogldinge andnbrRapipgs operngiovsnesharein onke dpassf ong dunlE ddsr heat
exchanger, vi a outside , o ¥ _ o, . _
subjected to a room cooling operation with the remaining indoor o/
units subjected to a room heating operation, and operatihg said
capacity-variable compressor with the cépacity_set to a lével_
corresponding to the higher capacity_of said first_compressof

‘capacity énd_said_second compiessor_capacitf,"_

The invention furthex'-provides an _aireconditioning
apparatus comprising an outdoor side unit having a variable
capacity compressor, and an outdoor heat exchanger placed in
contact with outside air or water, a plurafﬁﬁy of room units each
having an indoor heat-exchanger'placed in contact with indoor air
for selectively providing heating.or cooling, and an operation
controller adapted to control said variable capacity compressor
and valves for changing refrigerant flow, wherein a plurality of
outdoor-heat exchangers are provided, a high-pressure gas pipe.
being connected at one énd thereof ﬁo said compressor has high~-
side branch.pipeé, a low-preséure gaé_pipé being connectéd at one
~end thereof to said compressér and having low-side branch pipes,

at least two of said high-side branch



val ves; an other ‘portion of said high-side branch pi pes having auxilfary
hi gh-si de pi pes, an other portion of said | owside branch pipes having

auxiliary | owside pipes, each of said auxiliary high-side pipes and said
auxi | i.ary” | ow si de pi pes being connected to one end of said indoor heat
‘exchangers via an inside valve, a |liquidépipe being connected to the other
‘ends of said outdoor heat exchangers- and having |iquid branch pipes, said
1Tquid branigesi prd einnkeast ttwa hefotsedid ehae-sideabransiooPipest being
exchangers via expansion - devices, wherein said operation contraoller hgs
capaci ty wampientethdins enmmnst afo sedtt Itdasr desdcieFPenISs W Qudiiiide
capacity conpressor and said valves in a¢cordapce.,with_at |east one Qf..the
t enper at ur@lgfes ofan RERGY PPEEEOR eofn?‘géfid{"rlﬁgﬁﬁ'gﬂﬁegf a@fbhf&é)&ss %aa'frf'd"é]

tenperature of. the ipndoor air di,scharged from sai d.r.oom uni i ol ryf 0
coglp al | AR IRRFR ﬁf‘?gBFlPSoﬁslpﬁs'og%%,_°%ﬁ3rc é’%&é%glve‘%@v%?\}gsmog{-—%qé of
t he out doqr_ heat n -gvet sval Or oaldh Of ¢t :
ndoor hedTah A BaErd ShE7 1 " abi SHATOToRIET KT et 0] e Opf Maia

ref ri ger ang, i sehar e Iomd e peaPan a 119 :59TRERS BABE! bopss Meing he

discharge pi pe i nto the outdodr heat exchangers sinultaneously, in which
the refri gesmidcted GRS ehdasd sadeiidsbr aedt! becheagktrantihi amihsixde
distributed to the refrigerant pressure reducing devices in the roomunits
through thealvepid pigaidAptipe bednki gontebiedbéen theapdiweends 1ok szaid
i ndoor heat “exchangers, the vapor i's sucked into the capacity variable,
conpr essorottdooghheht exchangens eandr dayiadpi by ifl t REaneht PIREE 1or 14
Al the roons are =~ = ' ' ' ' A
o  liquiad branch pipes connected to the other ends of said 1ndpor
heat exchangers via expansion devices, wherein said operation
controller has capacity varying ﬁeans adapted to control the
capacity of said variable capacity compressor and said valves in
accordance with atfleast_one of the temperature or refrigerant_
pressure in said indoor béat exchangers, and temperature 6f the’

indoor air discharged from said room units.

In order to cool all of a plurality of rooms at once,
the change-over valves fér all of the outdoor heat exchangers and
the change-over valves for all of the indoor heat exchangers are
set_in'a cooling mode. Consequently, the refrigerant discharged
from the capacity variable compressor flows from the discharge
pipe into the outdoor-heat exchangers simultaneocusly, in which
the refrigerant is condensed and liquefied, and the resultant
liquid is distribﬁted' to the refrigerénﬁ' pressure reducing
devices in the room units through the liquid pipe. After the
liquid has been evaporated in these indoor heat .exchangers, the

vapor is sucked into the capacity variable compressor through the



cool ed by the indoor héat"exchangers which thus work as evapor at ors.
Wien the tenperature in the indoor heat exchangers is not lower than [err]

during such a cooling operation, the capacity variable conpressor |§} .
operated with. a capacity required by the roomunits. Wen the tenperature
in these -8- indoor heat exchanger?s decreases to lower than [err],

the increase of the capacity of the conpressor is prohibited. Wien this
t enmperl@WRr ¥sFUrR O arings 0 thel vapticned ¢rdeF, thbl ddpuciagnsfanehe
conpressor is_reduced to prevent the indoor heat exchangers from being

T orerfoqhedy B8 (BeneAPdROF | REAFooTECERRUPTANCONSFY, THES CHERTR- GFor
val ves for the outdoor heat exchangers and the change-over val ves for the
i ndoorSYRRATE hgers are set in a heating node. Consequently, the
refrigerant discharged fromthe capacity variable conpressor-is
distributed to the indoor heat exchangers through the di scharge pipe and
hi gh- pressure gas, | i L2801 Maddl W £ Qﬁﬁ{jﬁﬁgg? rs the
refrigerant is ?Z?l%éﬁ@é%n%%@e?l que#?gﬁ? ﬁ{#ﬁlendrdeds]?u}Mtlz’laér:#t.'| - _|'an| Irigvs .
t hr ougbt tiwer KM 2 ¢ ARHRRGSEABhUSVESED1i NG bpbdEi bR, tHite |daBHsh 4y Pe. |
The liquid then flows to the outdoor heat exchangers sinmultaneously and !
evaporgdeihhherceompresddr idcopérsted anth \Wipadity tedieired 8y thd he
conpressor through the | ow pressure gas pipe. Al the roons are heated by .

t he i ncoom drehts exclbenetlse vbexpet&usrewik tlsseondensers. '

s



When the tenperature in the indoor heat exchangers is not higher than
[err], ,the increase in the capacity of the conpressor is prohibited. When
thgs'.tqugrature further increases to higher than [err], the capacity of
t He conpréssor is reduced to prevent the high pressure from abnormally

I ncreasing. In order to simultaneously cool, for exanple, two -9- o
arbitrarily selected rooms and heat one room the change-over valve for one -
outdoor heat exchanger is set 'in a cooldigg-node with the valve for the
ot her outdoor heat exchanger closed, and the change-over valve in the

[ n the. r oom untPO08E phent BEEnaflolr L oL LRe, IRECLl L0vell ERAHDTPYY 08  LorHE

i
in the room untt In a atr ng node. nsequen

of the refri96{&9£e9£éCgeggggogéﬁﬂgiby S8Pefbt Yy bféQESrcoﬁE;e?§Bﬁin9@@..

into the first-mentione at “.exchanger al one, and t emal ni ng

refrigerant | "hReh NER 8L eRKENERABE fﬁr%ﬁérf&@&ké&kést96b§ohéétﬁﬁantbrpégh'
t he hi gh-pressure gas pipe, the refrigerant being condensed and liquified

in these indoothéndaﬁﬂbﬂe rofiegheckehippeessr isheredatetigetant precadensete
and liquefied .in these heat exchangers is distributed to the expansion

devices in theindcorlheat trchengepkefirbmsbbéng €vepenated in the indoor
heat exchangers, it .is sucked into the capacity variable conpressor
t hrough the | ow pre3supedgastpi peakn ahd nthei onedmer deimuItaseconsdyrootrhes
heat ed by one indoor heat exchanger working as a condenser, and two
' change-over valves for the outdoor heat exchangers and the
_ change—ovér valves for the indoor heat exchangers are set iﬁ
N~ a heating modé. . Consequently, the fefrigerant discharged
from the capacity variable compressor is.distributéd té the
indoor ‘heat exchangers through the discharge pipe and
high-pressure gas pipe in the mentioned order, in which heat
exchangers the refrigerant is céﬁdensed and liquefied. The
resultant liquid floﬁs through the relative expansion.
devices and joins in the liguid pipe. fhe liéuid then flows
to the outdoor heat exchangers simulfaneously and evaporafed
therein, and. the .fesultant vapor is sucked iﬁto the
G, compressor through the low-pressure gas pipe; All the rodms
are heated by the indoor heét exchangers which thus work' as
condensers. |
When the temperature in the indooi heat exchangers is
not'higher than 58 ©cC, the increase in the capacity .of the
compressor is prohibited. ~ When this témperature furthef
increases to higher. fhén 60 ©C, the -capacity of the
compressor is reduced to prevent the high pressure from

abnormally increasing.

In order. to simultaneoﬁsly cool, for example, two



roons are
evapor ato

i ndoor he
[err] duri
conpresso
conpar ed, -
capacity

condi tion
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exchanger
in the ca
conpr esso
and the a

air- condltlonlnd apparatus accor

cool ed . by the other indoor heat exchanger morklng as an

r. When the tenperature in the indoor heat exchanger in the un|t
in a cooling operartlon is not lower than [err] with the tenperaturedln t he
at exchanger in the unit in a heating operation not higher than .

I ng such sinultaneous cooling and heating operations, the
r capacity required by the unit in a heating operation are
and the capacity variable conpressor is operated with the

B 10- K

set to the higher of these™ $wo. When these tenperature

s are not _satisfied, the capacjty of the outdoor heat exchangers
préd trarddyo o Fr?oe“ﬁe m@s LAPMeh & Heh G eV er

S i,n the units in _cooli and %ﬁ %Peratlons or the .i.ncrease
yadivey SF'Fmg(? é@% oﬁﬁql W& PV NGe

1S | b t f f t h t h
BB e, DR S S o TR e 1
'S a0 0Nl @ ool Gle gulJeQ:“'vtaNen P dhid SteQIPOdIATNt (af the

a | oad mpdAkd 1% féé‘éhrﬁ@%dﬁ@{g Qfodteh‘%u&r}ﬁ% | e - Yyer Q}Hﬁre?

flow chart for the first enbodi nent” of the present invention, Figure

di agram ofin2 thef ol aiNitCi i bd NHeated set in a heating mode.

Consequently; a part of the reffigerant discharged from..the

' capacity variable compressor flows into the first-mentioned

outdoor heat exchanger'alone, and the remaining refrigerant
into the heat exchanger in the room unit' to be heated,
through the high;pressure-gas pipe; the refrigerant being
condensed and iiquified_in these indoor' and outdoor heat
exchangers;-'The refrigerant "condensed and liqﬁefied' in
these: heat exchangers 'is distributed to " the expansion
devices in the rooﬁ units_fo be_cooled has been evaporated
in the indoor heat .exchangers, it is sucked into the
capacity Variable_coméressor through' the low-pressure gas
pipe in the mentioned order. Thus, one room is .heated by
one indoor heat exchanger'working as a condenser, and two
rooms are cooled by the other ihaoor heat exchanger working
as an evaporator.

When the temperature in the indoor heat exchanger in
the unit in a cooling operartion is not lower than 2 ©C with
the temperature in the indoor heat'exchanger in the unit in
a heating operatioﬁ not higher than 58 ©C Aduring such
simultaneous cooling and heating operations, the compressor

capacity required by the unit in a heating operation are

ng to the present |nvent|on lgure 2 is

s a

.|sa



second “enbodi nent of the air-condi'ti oni ng apparatus according to the
present ipnvention, Figure 5 is a diagramof a refrigerant circuit in a
third eanﬂinent of the air-conditioning apparatus according to the present"
i nkent i on, Figure 6.is a diagramof a refrigerant circuit in a
fourth enbodi ment of the air-conditioning apparatus according to the

present invention, Figure 7 is a diagramof a refrigerant circuit in a
fifth enbodi ment of the present invention, _Hgure 8 is a diagramof a
refrigerant- circuit in a sixth enbodiment of the air-conditioning

appar at us accoyry j i a9 a bl IS dijagr apsf -
refrigerant g?gﬁﬁgf%ﬁiﬁﬂﬁgaggigﬁ ﬁfqgﬁgo |W§ﬁpeggkaﬁ%ﬁ$§¢}. B o éééd '
ai r-condi ti oningny t?m%o%rai‘ialbit%c%td't@_tt}{é'? ha gietsefs | PRI¥d Ofbwand Riqlg e
10 is a diagramof a refrigerant circuit in "an eighth enbodi ment of the
ai r-condi ti onitig AP RnPd% AEE Iddni Hidnsha i et tisdtREFildON the fddgdcity
enbodi nrent of the —present invention wll be described with reference to
Figure 1. = Anofutttheoloutidior hedt kxthanyetapdd idotaidlde denprasssfdahce
capable of wvarying its operational frequency by an inverter, outdoor. heat .
exchangers 3awilih afiek gesegemptiutesepdar dther inBoor Re@h exdlandsa;s Shin Scthe
have heat exchangers 6a, 6b, 6c. The outdoor heat exchangers 3a, 3b
are connect ed wiidkshiigh-anialdrig @nch hegdd ngn apera thiogls prags dihee iueresige 7in
and a | ow pressure gas - - _ , -
' the capacity of the compressor is prohibited, or the

capacity of the compressor'is'lowered,_whereby the freezing

~ of the indoor heat exchangers and the abnormal increase of
the high pressure can be prevented.
~Figure 1 is a diagram of a refrigerant circuit in a
first embodiment of the air-conditioning apparatus according
to the present invention,

&,ﬁ Figure 2 is a load map for the first embodiment of the

present invention, |

Figuré 3 is a flow chart for the first embodiment of
the present -invention, |

Figure 4-is a diagrém of a refrigerant circuit in ai
sécond embodiment of the air-conditioning apparatus according
to the present invention, |

Figure 5 is a diagram of a refrigerant c¢ircuit in a
third embodiment of the air-conditioning apparatus according

to the preéent invention,



pi pe 8, which extend fromthe capacity-variable conbressdr -12- 2,

t hrough outside val ves 9a, 10a, 9b, 10b. An inter-unit .pipe assgﬂQly 11,
_ roomunits 5a, 5b, 5c are conggcted -

has a high-pressure.gas pipe 12 joined to the high-pressure gas

pi pe 7 branching therefrom a |lowpressure gas pipe 13 joined to -

by whi ch the outdoor sidebunit 1 and

t oget her,

the | ow pressure gas pipe 8 branching therefrom and-a |liquid pipe 14

joined to the outdoor heat exchangers- f3ar- 3b, an auxiliary high-side

pi pes 12a, 12b, 12c and auxiliary | owside pipes 13a, 13b, 13c and liquid .
branch pipes ridarelébislécaiag¥hm ofndoorefbegbraaxchaagenst 6an @b, - 6¢
are connected separately to the auxiliary-high-side pipes 12a, 12b, 12c
and the agsukthr gmbodimede 9fsthepasridandiBhbonihdcapparatsisdaceardéaglsa,
16b, 15c, 16¢, and to the liquid branch pipes 14a, 14b, 14c via
expansi ontdetheeprégantlibhyvebtdchavi ng el ectric expansion val ves.
hi gh-si de branch gas pipe 12 is connected to the liquid pipe 14 by a .
bypass pi pe 18Figmndea7capi bl diggraneofoaof refxigerenti gedagnift] ownpassage
resi stance. A vapor pressure regulating valve 20 provided in the other

16a, 15b,

| owsi de Bifkbhegboddmeat19f AbRi PrappnéxpaNen&AoBevi ces 21a, 21b have

el ectric expansion. val.ves and provided in the |iquid pipe 14. Ref er ence

nuumer al s

i ndoor bl owers. Room.coolin d heatin de switchin ans 24a,..24b, 24c
are shownSLHE FERGEIEER e Ofn P SHOGTENAA WHAPAS, APPETatus accordifg”

22aFignge 824 sy épPdegnemoRtdfor THESHEPLaN N CiFguissp im3a

to the present invéntion, - o
-_Figure 9 is a diagram of a refrigérant circuit in a
seventh embodiment of l_the air-conditioning  apparatus
according to the present invention,.aﬁd
Figure 10 is a.diagram of a_refrigerant'circuit in' an
eighth enbodiment of the air-conditioﬁing apparatus according

to the preéent invention.

A first embodiment of the present invention, wiil be
described with refefence to Figure'j.' An outdoor side unit
1 has a capacity vaiiable compressor 2 capéble of varying
its operational frequency by an inverter, outdoor heat
exchangers 3a, 3b and gas-liquid separator 4. Rdom units
Sa, Sb, 5¢c have heat exchangers 6a, 6b, 6c. The outdoor

heat exchangers 3a, 3b are connected via high-side branch

~pipe 7a to a high-pressure gas pipe 7 and a low-pressure gas

pipe 8, which extend from the capacity variable compressor

7

»

The ot her -



roomunits 5a, 5b, 5c are installed is detected by roomtenperature

sensors _25a, '25b, 25c. Wien - the detected - 13 - tenperatures are
hi,gher® than a set level, a cooling command is given, and, conversely, when
tHese deMéct ed tenperatures are |lower than the set | evel, a heating
command is given. Consequently, the.inside valves 15a, 16a, 15b, 16b, .
15c, 16c are switched, and the nunber of revolutions per mnute of the

i hdoor bl owers 23a, 23b, 23c is controlled- feterence nuneral 26 denotes a
capacity control device in the outdoor side unit 1. The tenperatures in the
i ndoor heat exch 6 6 detect, byyse S 2%, 27C

As shown in ?heﬁﬂggggh %EEQQSF gﬁﬁgﬁfeghé,1%%He%h§tE?%§enp§?5t§%§efﬁatlg"
| ndoor heat CpipRNatLEnbl tRg ,uBiyt which ¢PQ ihE ¥R’ Alilgabuns tNat dnenerrddian
[err] with th enperaturg in thé indoor heat exchangers 6a, 6b, 6¢ in the
unit.in a heayhini¢sOBE,akEQN se0arkl Goanelctad [t%rgre]t,hetrhe ha@ TRl eSel- prdatirley
required by the unit in a cooling operation and that required by the unit
in a heating eaer piipen 12 §oived ited the high-@ieethires gaeoPigeol7 My anuhing
heati ng node sw tching device 24a, 24b, 24c and conpared with each other,
and t he capacithgrefirioagl e acolpwepsessiries gasr atpdgen i3 t Heicwgacittoy ddte
to the higher of the two. When these tenperarture conditions are
not sati sfi edlowheresissiree gasl wdpeo B breachding. thierefarapen@ndor | ddamniich
accordance with the tenperatures in the unit in a cooling operation and.

unit in a hea®ifg dfedeingd $& &be @%ﬂqrometaﬁe exshengerss 3a, 3b, an

auxiliary high-side pipes 12a, 12b, 12c. and auxiliary

e low-side pipes 13a, 13b, 13c and liquid _branch.'pipes 14a,
14b, 14c. The indoor heat éxchangers 6a, Gb, 6c -are
connected separately to ﬁhe.aﬁxiliary high-side pipes 12a,
12b, 12c and the auxiliary low-side gas pipés.13a, 13b, 13c
via inside valves 15a, 16a, 15b, 16b, 15c; 16c, ana to 'tﬁe
liquia brancﬁ pipes 14a, 14b, 14c via expansion devices 1?&,
17b, 17¢c having electric expanéion valves.

The other high—Sidé bfahch gas pipe 12 is connected to
the liquid pipe 14 bf a bypass pipe 18, and a'capillary tube

\;/ 19 offers a refrigerant flow passage resistan;e.

A vapor pressure regulating valve 20 provided in the
other léwfside branch gas. pipe 13, auxiliary expansion
devices 21a, 21b have electric expansion valves and provided

~in the liquid pipe 14. _Referenée nuumerals 22a and 22b
represént'outdbor biowers, and 23a, 23b, 23c.indoof blowers.

Room cooling and heating mode switching means 24a, 24b,
24c.are'shown. The temperature in the rooms in which the
room units 5a, 5b, 5c are installed is detected by room

temperature sensors 25a, 25b, 25c. When the detected



t he outdoor heat exchangers 3a, 3b, or the increase of the capacity

variable conpressor 2 is prohibited, nor the capacity of the
conpressor 2 is |owered, and the nunber of - 14 - revolutions peﬁ}hindte-'
of the outdoor blowers 22a, 22b is controlled, by the capacity control

devi ce 26. The operation of the enbodiment of Figure 1 will now be

described with reference to the load map of Figure 2 and the flow chart of
Figure 3. Wen the cooling demands are_gjyen out fromthe cooling and

heati ng node switching device 24a, 24b, 24c in all of the roomunits 5a,

5b, 5c, the insi I | de 15a, . 15b, 15 l, d d th
other | nshoRPOERbRESacarS RIOARE BhaR Aonets 19kelopar GOPEATH ERENFRB00r -

o vt 228, 5o, 2afig: Sodh kB9 ER 058 ABELSLLROML LR gBLLRY ant

device C are supplre € capacity

cont rol d§¥écfow%gffgaxh€hgagéfi?¥v¥friQbhg?ﬁggaLséaﬁﬁaﬁdiSisthﬁgveHPErated

with the capacCi perati.ona requéncy o orresponding to the

sum of éégsegegm@?%Oﬁhe.CéHeszaéy'vait,eg 16%2MPkg, 15870 BB atkanahec
frequency of 25 Hz) Tequired by the roomunif 5a, the conpressor capacity

(for exanpke, spteneast hARakhér AGMBAEY o8f réfoliatibagui ped byihheer o unit
5b and the conpressor capacity (for exanple, an operational frequency of.

40 Hz) regHer edbyrt beowees @Bal, 38b, 2Bct he céameollede, the out door
bl owers 22a, 22b are operated, and the outside valves 9a, 9b on one side
are opened w t hRefierenker nomesade260dentBbschosapaciCynseqieni| devike
refrigerant discharged o - '
. in the outdoor side unit 1. The temperatures in the indoor
heat exchangers-sé, 6b, 6¢ are detected'by-sensors.27a, 27b,
27c. As shown in uthe load map of Figure 2, when fhe
temperature in the indoér heat exchangers in the unit in a
cooling operétion is not lower than 2 ©C With'tﬁe temperature
in the indoor heat exchangers 6a, 6b, 6c¢ in the -unit in a
heating operation not higher than 58 ©Cc, the combressor
capacity fequired by the unit in'.é cooling operation and
that required by “the unit in a. heating operation are
supplied to the respective room cooling and héating mode
switching device 24a, 24b, 24c and compared wiﬁh each other, \»
and the capacity variable cbmpressor 2 is operated with the
capacity ' set to .the -higher of the two. When these
temperarture _condiﬁions are not satisfied, the oﬁtside
valves 9a, 10a, 9b, 10b are opened or closed in accordance
with the teﬁperaturesliﬁ the unit in a cooling operation énd
unit in a heating operation so as to control the capacity of'
the outdoor heat exchangers 3a, 3b, or the increase of the

capacity variable compressor 2 1is prohibited, nor the

capacity of the compressor 2 is lowered, and the number of



fromthe capacity variable conpressor 2 flows thfough t he di scharge pipe 7,
outsi de valves 9a, 9b and outdoor heat exchangers 3a, 3b in the nmentioned
order,and is condensed and |iquefied. The resultant refrigerant is

di'stribu™éd to -15- the expansion devices 17a, 17b, 17c in the room
units b5a, 5b, 5c through the liquid pipe 14, in which devices 17a,
17b,  17c the pressure of the refrigerant is. reduced. The refrigerant is

then evaporated in the indoor heat-exchangers, 6a, 6b, 6¢c, and the vapor
produced is sucked into the capacity variable conpressor 2 through

the inside al ves . 16a, 16b, 16¢c, other.lo [ ). NI 13, [

pi pe I8 alnd ac\é&ﬁ\é REAGRS, BeY m@%nﬁr%gr%‘g ‘gug%i‘r%%rb%%r@ gleazja_'t h(?%)i)oﬁl%
are cool ed sinultan e j ha9a ' 6b, 6¢ which
work as évapofﬁwgfgﬁﬂ%ﬁhghg?é%%hf%ﬂgggky?ﬁg&gé_?igera%%a%%?-also Ee rgguced'

by the —auxiliary @xPanalitiUaidies rel empotilriditl A Falgddd® 1©XRANS 1R be

devices 17a, 17D, ring such sinultaneous cooling and heating

operations, thgsdSiHdOI AN refcrditiddad tHeoModdhay R Hilghre VATdrD the
conpressor 2 is introduced fromthe other high-side branch pipe 12 into
the liquid pi o4 dHEAUBT FilRas S .pi WhekS, t10 ddullidd@ldntfndgaimnt qinten
| ubricating oil do not stagnate in the other high-side branch pipe 12. One
end of the bypags firigae tHe rano limo emiedieat imy tivdeotsvart dhigly sidevicardda,
pi pe 12, and the other end thereof to the other |owside branch pipe 13.

' . 24b, 24c in all of the room units 5a, 5b, 5c, the inside

valves on one side 15a, 15b, 15c are closed, and the other

o

"inside valves 16a, 16b 16c are openéd. The operation of the
indoor blowers 23a,.23b,-23c is stafted and cooling signals
“from the cooling and heating mode switching device 24a, 24b{
24c are supplied into the capacity.control dévice 26. The
capaéity_vafiable coﬁpressor 2 is then operated with_ the .
capacity (operational frequéncy of 95 Hz) corresponding to
the sﬁm of the compressor capécity (for . example, an
operational frequency of 25 Hz) required by the room unit
5a, the compressor capacity' (for example, an operational
A, frequency of 30 Hz) required by the roém‘ unit 5b and the

compressor capacity (for example, an operational  frequency
of 40 Hz) réquired by the room unit 5c. At the ' same time,
the outdoor blowérs 22a, 22b ére operatéd,'and the outside
valves 9a, 9b on oné.side afe_opened with the.other outside
10a, 10b closed. Conseqguently, the refrigerant 'discharged
from the capacity variable compressor 2 flows thréugh the
discharge pipe 7, outside valves %9a, 9b and outdoor heat
e#changers 3a, 3b in the mentioned order, and is condensed

and liquefied. The resultant refrigerant is distributed to



When the roomtenperature of, for exanple, the roomunit 5b or 5c¢
has reached a. set |level durihg such sinul taneous cooling and heating
operations, so that the cooling operation stops in accordance with gdstop
signal fromthe cooling and heating node sw tching device 24b or - 16-
24c to cause the cooling load to becone smaller, the operational
frequency of the capacity variabl'e conpressosr 2 decreases to 65 Hz or 55
Hz, and the conpressor is operated with nskom/capa0|ty When the
temperature in the indoor heat exchangers is in a zone A of a tenperature

of not |owge ERpAnkebh] aekeves hnaki §abe 27cdini BBesuebom COOIt_Y Sa,
operation, the capacity variable conpressor 2 is operated with the capacity"
required byp,tbe thesuyhi the WhgniBheipenpdiat ihe whiche deddeesheatya,
exchangers decreases to-lower than [err] to enter a zone .B, the increase of
t he capacii7p,oft 7ch&éheoppesssue 2fi ¢hpr vkfbigedant\Wés rhﬂaceﬁenpeﬂhEUre
further decreases to lower than [err] to enter a zone C, the capacity
of the cuefrégesant is theor evaporptedein the indoor heat exchamgers from
bei ng frozen. Conversely, when heating conmands are given out fromthe
cool i ng aR@-hékri A - mBaE sﬁhﬁchVﬁQoaevPEdegﬁd 2485, 2ackef almntohe theom
units 5a, 5b, 5¢, the _inside .valves gﬁo 15c on one side are

opened: wnFﬁpﬁﬁétMtHéF1FH§Fd€°WQFF§§°fG§ iq c Hhfsednsd h&3ViEs

sionals Thom 43, Go¢, BnaadaGetiag s sl q%,d%wc%%o%“%lp%% 240

and accumuulator 4 in the mentioned order. Thus, all the
rooms are cooled simultaneously by the indoor heat exchangers \J
6a, 6b, 6c which work as:eveporators. The pressure 6f_ the
refrigerant may also be reduced by the auxiiiary expansioﬁ
devices 21a; 21b iﬁstead Qf the expansion devices 17a, 17b,
f7c.

During such simultaneous cooling and heating operations,
the refrigerant discharged from the capacity varieble
compressor 2_is_in£roduced from the ether high-side branch
pipe 12 intc the liguid pipe 14'thr6ugh a bypase pipe 18; so
that the refrigerent and lubricating oil do not stagnate in ;;
the other high-side branch pipe 12. One end of ‘the bypass
pipe 18 ﬁay be conhected_to the other high—side'branch pipe
12, and the other end thereof to the other low-side brench
pipe 13;

When the room temperature of, for example, the room
unit 5b ‘or 5¢ has reached a set 1level during such
simultaneous cooling and heating operations, so that the
cooling operation stops in.accordance with a stop' signal

from the cooling and heating mode switching 'device 24b or



into the capacity variable conpressor 2. Consequently, the conpressor 2 is
operated with the capacity set to a Ievel (operational frequency of 110 Hz).
correspondlng to the sumof the conpressor capacity (for example, an
operat|8ﬁbl frequency of 30 Hz) required by the roomunit 5a, the
conpressor capacity (for -exanple, an operational frequency - 17 - of 35
Hz) required by the roomunit Sb and the conpressor capacity ( for exanple,
an operational frequency of 45 Hz ). At theigame tinme, the outside val ves
9a, 9b on one side are closed with the other .outside valves 10a, 10b -

opened. As azg@suld. ddisd efftidercusl idig chajdird g omddune apasd Iderar iald e
conpressor 2 is distributed to the inside valves 15a, 15b, 15c and i ndoor

heat exchangesgerGmidital Greédustgh dhetid Gapaciastna gasb il onprsskcyhe
hi gh-side branch pipe 12 in the nentioned order, and condensed and

| i quefi ed t helegireasHe o &5 H2 of Ihdzeand ame refmprpssorn is rephicdiedy
t he expansion devices. 17a, 17b, 17c or the auxiliary expansi on devices
21a, 21b, andvitthe a gfow gzaarmimas- then joined in the liquid pipe 14. The
resul t ant refrlgerant is-evaporated in the outdoor heat exchangers 3a, 3b,
and sucked into thempds tienranatine damithe sadoon Heatgh exghangersle is

val ves 10a, 10b, suction pipe-8 and accunulator 4 in the nenhsoned or der .

Thus, all théf GorkOng & Hé%taeot%‘i‘l?ﬁﬁac%l%q Vel konex fehan %e%tSWhan’d'érs
6a, 6b 6¢C |ch works as condensers. the tenperature i for exa

the room un| LBY Bre s EHERheHH st I ll'tﬁjrl‘?ég)%f”b' he ?ngciﬁi%?“g%fon
t.0

varlable compressor 2 is operated with the capacity requlred

\ : by the room units. When the temperature in the indoor heat

exchangers decreaées to lower thah 2 ©°C to enter a zone B,

thel.iﬁcrease of the cacacity _cf the compressor é is

prohibited. When this temperature further decreases tc

lower than 0 °C to enter a. ;oﬁe C, thé capac1ty of the
compfessor 2 is lowerad to prevent the indoor heat exchangers’

from being frozen. |

Conversely, when heating commands are given out from

the coollng and heatlng mode sw1tch1ng device 24a, 24b, 24c

\/j' in all the room units 5a, 5b, 5¢, the inside valves 15a,

15b, 15¢c on one side are opened with the other inside valves

_16a, 16b, 16c closed, and heating signals from the cooling

- and heatlng mode switching device 24a, 24b, 24c are supplied

~into the capacity variable compressor_z.- Consequently, the

compressor 2 is operated with the capacity set to a Ievel

 (operational frequency of 110 Hz) corresponding to the sum

of the compressor capacity (for example, an operational

frequency of 30 Hz) reguired by the room unit 5a, the

compressor capacity (for example, an operational frequency



cause the heating operation to stop in accordance with a stop signal from
the cooling and heating node swi tching device 24b or 24c, the operational
frequency of the capacity variable conpressor 2 decreases to 75 Hz dr, 65 Hz-
i n. accordance with a signal supplied fromthe capacity control device 26.
When the tenperature in the indoor heat exchangers is - 18 - in the zone
A of not lower than [err] shown in Figure 2, during such a room heating .
operation, the capacity variable conpre r 2 is operated with the capacity
set to a level required by the roomunits. Wien the tenperature in the :

i nd h _ I, NCT: I h _ D
the i ner caSeS 51 LEReT EABAEEEy DY ChRa TERMPBSED D Iy MI%i CAREARRSRY bl s -
the’ capacrERoor nt EoEpPaatRle; AR cpReRE ol Rl o

from abnopgal by gaﬁée%ag@_q- tg@ QLA g0 vB P! F1E0WH Y%orL Wl (ML OYTR, and

heat one room cooling defmands are given.out frorhthe cooling and héating

mode swit ghbBaadeitse tRdaotdds idhtsidle 4aRRISE 1 010 1@idgean.f oy uni ts
5a, 5c, so that the respective inside valves 15a, 15c are closed with the

ot her insirdeutlalvehel@efrigerapenad.schadgad eiom & Hierauphdist yivea iite from
the cooling and heating. node swtching device 24b in one arbitrary
room unit chmpressbira? tilse distirddutaidv&cl Hheodinsdde siaderdss oBaned vBdh t he
other inside valve 16b closed. At '
15c and indoor heat exchangers 6a, 6b, 6c through the
high-pressure gas pipe 7 énd other high-side branqh'pipe 12 .
in the'mehtidned order, and condehséé and liguefied therein. ™~
The pressure of the resultant refrigerant is reduced by the
expanéion devices.17a, 175} 17c or the auxiliary expansion
devices 215,-21b,'and the réfrigerant is then joined in the
liquid pipe 14.  The resuitént refrige:ant is evaporated in
the.outdoor'heat'e*changers 3a, 3b, -ahd sucked into the
éapacity variabie coﬁpreésor 2 through the outside valves
10a, 10b} suction pipe.s énd accumulator 4 in the mentioned
. order. Thﬁs, all the rooms are heated simu1taneousiy by the
indoor heat exéhangers-sa, 6b, 6c which works as condensers. Q‘)
Whén the femperature'in, for example, the room unit 5b
or S5c reaches aiset level during such a heating operation to
cause the heating operation to stop in accordance with a
'stop signal from the cooling and heating mode switching
device 24b or 24c,.the_operationai frequency of the capacity
variable compressor 2 decreases to .75 Hz or 65 Hz in
accordance with a signal supplied from the capacity cont:ol

device 26.

When the temperature in the indoor heat exchangers is



the sane time, the sum (operational frequency of 65 Hz) of the conpressor
‘capacity (for exanple, an operational frequency of 25 Hz) required by
the Tooqunit 5a to be put into a cooling operation and the conpressor
capacity— (for exanple, an operational frequency of 40 Hz) required by the
roomunit 5c to be put into a cooling operation, and the conpressor

capaC|ty (for exanple, an operational frequency of 50 Hz) required by the-
roomunit 5b to be put into a - 19 - heatjng operatlon are conpared with
each ot her. A control signal is supplied. &0mthe’ capacity contro

devi ce 26 that th bl .
-agzggﬁy seting gﬁzazoﬁeizf’% Lta%reiéis%ai BpSRTB°BRe" shpvhnorniabiortst 2:C
ich is require t ts t
e el gpg%gep%?? EPRABEEIEL oo aHe
evi ce tsid I
o oS 0nar o ErB YR Er, B RBeb A BRCHn B0E LhpaRuber Ul S K 4Byl

a part erant discharged

from the Capag%ﬁﬁ?ﬁr g' %hgoqagﬁse&u% flmnl Rhe Q@ﬁlp@'&!ﬁ@ﬁ?@ heat naeat

exchanger 3a a e Ischarge pipe 7 and outside 9a in

order, while; hRE gx@'ﬁltn'eQQhraﬁt;@rgse&%'&freHs@Qs tohdtt NeweRsittian 63 ve - kab.
and heat exchanger In the rodmunit 5b.through the high- pressure gas C

pi pe 12, the pgkkirgeranzohel NG cemndensedrarcde | @gfef ithe | rapaeday nddor Hheat
exchanger_6b and outdoor exchanger 3a. The .pressure of the refrigerant

condensed andcbmhguesised i2n ilshesohidditedxchaidger thils, 3I=@mpenaddueed fur thex

increases to not lower than 60 ©C to enter a zone E, the

\Tj= . capacity of fhe.compressof 2.is lowered to prevent the “high
pressure from abnormally.increasing;
" In order to sihultaneously cool two rooms and heat 'one
'~ room, cooling demands are.given out from the cooling and
“heating mode switching device 24a, 24c in, fof example, two
arbitrary room'units 5a, 5c¢, so.that.the' fespective inside
valves 15a, 15c are cloeed with the other inside valves 16a;
16c opened, and a heating. demand ie given out from the
cooling and heeting ﬁode swiEching device. 24b in -one
Y, arbitrary room unit 5b, so that the inside valve'15b.on one

.side is opened with.the other inside valve 165 closed. 'At
the same time, the sum (operational frequency ef 65 Hz) of
the compressor capacity (for example, an operational
frequency of 25 Hz) required by the room unit 5a to be put
- into a cooling operatioh and the compressor capacity (for
example, an operatioﬁal frequency of 40 Hz) required by the
room unit 5c¢c to be put ihto a cooling operation, and the
' compressor capacity (for example, an operational frequency

of 50 Hz) required by the room unit 5b to be put into a



expansi on devices 17a, 17c in the roomunits 5a, 5c through the |iquid pipe
14. The resultant refrigerant is evaporated in the respective indoor heat
exchangers 6a, ‘6¢c and then joins in the | owpressure gas pipe 13 thggugh
t he inside val ves 16a, 16c, the refrigerant being thereafter sucked into
the capacity variable conpressor 2 through the | ow pressure gas pipe 8 and

accunul ator 4 in order. Thus, one roomis heated by the indoor heat
exchanger 6b which works as a condenser,;gand two other roons. are cool ed by -
t he i ndoor -20- heat exchangers 6a, 6c which work as. evaporators. \Wen

such si L~ CQQLI i Reati tiong a i ed
out i 0 SulehEIig SpetdeTbnCaS. BOnpaPOd wiRfoball BEAESL O PEEREELL O ¢ -

cannot besi%ﬁé?“@s 2UBP18UAT ESLRNEhY ERphBELPUESHELORI I gelYcet NRg OBgration
of the outdoor heat exchanger 3a only even 1f the outdoor blower 22a is

rotated athat Bh@8hcapheety vatpabtgueshpyesswvben ikhepbeapenawtitsd ithet he
I ndoor heat exchangers 6a, 6c¢ becones not |ower than [err] to enter a zone

F in whi cbapheiegol seg capacat yldeeleagesrekpendihgi deovalthe 9bhighepened
in accordance with a signal fromthe capacity switching device 26, and a
part of capacitefrwbéchnis deguhaedetly themunike hibgbepr patur éngas pi pe 7
flows into the other outdoor heat exchanger 3b, in which-the refrigerant is
condensedcandiingqaperatiiomheofethet bve naiksgéranbbj.oi ndnt haccerdageerant: in
the liquid pipe 14, and the heat is further thrown_away to the outside air
by the ouvagbrahéégné%cﬁﬁﬁgthés,'ﬁﬁPEﬁiFY control device 26, one
outside valve 9a is opened, and the other oufside valves 9b, .
10a, 10b are closed. ConseQﬁently; a part of the fefrigerant
discharged from the capacity lvariable cempresser 2 flows
into one eutdeor heat heat exchanger 3a alone thfough the
discharge pipe 7 and- outside 9a in order, while the
remaining refrigerant flows ihto the inside valve 15b and
heat exchanger 6b in the foom unit 5b th;ough the high-
pressure gas pipe 12, the refrigerant being condensed and
1iquefied.in these.indoer heat exchanger 6b° and outdoor
exchanger 3a. The.pressure of the refrigerant condensed and
liquefied in these heat exchangers 6b, 3a is reduced by the Q.J
expansien devices 17a;l17c_in the room unite 5a, 5c¢ .throﬁgh
the liquid pipe 14. :The resultant refrigerant is evaporated
in the respective indoor heat exchangers 6a, 6c and then.
joins in the low-pressure gas pipe 13 through the inside
valves J6a,_16c, the fefrigerant being thereafter sucked
into the capacity variable compressor 2 through the loﬁ—
pressure gas pipe 8 and aecumulator-4 in order. Thus, oﬁe

room is heated by the indoor heat exchanger 6b which works

as a condenser, and two other rooms are cooled by the indoor



works as a condenser, whereby a decrease of the cooling capacity is
prevent ed. When the tenperature in, - for exanple, the room.unit 5c
rgacheé(é_set | evel in such operations in sunmmer, so that the cooling
operatidh”is stopped in accordance with a signal .fromthe cooling and
heati ng node switching device 24c to cause the cooling load to Iower, the
conpressor capacity ( for exanple, an operational frequency of 25 Hz)
requi.red by the roomunit 5a to be put inte 20e00ling operation and the
‘conpressor capacity (for exanple, an operational frequency of 50 Hz)

- 21 - requirgd. by LRBah8ANSUBR!, 62bwhieh WBrkPHE ewBpBratorbeating
operation are conpared, and a control signal is -supplied fromthe

capacity -control deueae 26ch0 Ehaulthaesapacirbpmvacoabiagconmpndssoheating
operated with the capacity-set to a level (operational frequency of 50 Hz)
correspondi ngoperhltéohar gee capadietly oot tihesemmew. ivhehichuthe Siemperatyses
room cooling and heating operations are carried out in winter, the
low refrigeraift theeontsddies aiinf lisehdglh ,byhehbeatecpanatube ¢hrowme away
outside air, so that the pressure of the refrigerant in the heat
exchangers 6asuffddientily tookheniondsiSe aizc byn the cowerasioper &f othe
tends to decrease to not higher than 4 kg/cnR2. However, this pressur .
decrease is poakdecsd hept RxchIacss 7 On1¥n e¥@Rpdifat ithHE poadtdaor blower
regul ati ng valve 20, and the indoor heat exc@gngers 6a, 6 are ,not o
frozen.. - Sucl23anSeF@i6it&d &t ﬁr_e§‘s‘19$’e SEGRCat | n&%e\%’eﬁ%]‘%{y BRI oitfed
In : : C : : :
' ~ temperature in the indoor heat exchangers 6a, 6c becomes not
: \S’ : lower than 2 ©C to enter a zone F in which the cooling
-capacity.decreases,' the outside valve 9b is opened in
accordance with a signal from the capacity switching ‘device
26, and a part of the refrigerant discharged from the
high-pressure gas pipe 7 flows into the other outdoor "heat
exchanger 3b, in which the refrigerant is condensed and
liquefied. The resultant refrigerant joins the refrigerant
in the liquid pipe 14, and the heat is further thrown away
to the outside air by the outdoor heat exchanger 3b, which
\;j : works.as a condenser, whereby a decrease of the cooling
capacity is prevented. When the temperature -in, for'
example, the room unit 5c reaches a set 1level in such
operations in summer, so that the cooling operation is
stbpped in accbrdance with a signal from the cooling and
heating mode switching device 24c to cause the cooling load
to lower, the compresSof capacity ( for example, an
operational frequency of 25 Hz) required by the room unit 5a

to be put into a «cooling operation and the compressor

capacity (for example, an operatibnal frequency of 50 Hz)



each of pipes 13a, 13b, 13c, which are installed between the val ves 164,
r lowside,
branch pipe 13. Instead of operating the evaporation pressure regulgylng

valve 20 thus provided, the degree of opening of the expansion devicCes 17a,
or heat
exchangers 6a, 6¢ decreases to not higher than 4 kg/cn2, to increase the

degree of superheat of the refrigerant_ajd-prevent by the heat thus
generated the occurrence of freezing, the degree of opening of the

a°VRba PRy !

16b, 16c¢ and | ow pressure gas pipe 13 instead of in .the othe

17c may be reduced when the refrigerant pressure in the indo

expansi o o¥] £6§ Bearnd EolR! H1LNCERASE] {get N, T ghpal

22 - free2| g preventing operation is conpleted. PR of

and heat éFQakéﬂoﬂPe cbhif ?Hé"éh&rX CXBAEEHEN QQ%hSQ 218
en heat

For exanp? |ng enands are given out rom the

the respective inside valves: 15a, 15c are opened wth the ot

er to COO

'§ugsgaaaed

Ing and
heating nPﬁsmSwhéCEAﬁscﬂeylesneﬂal 84¢it8 beo 3pbi thaty tmem eAphsidy 5C,

her

i nsi de

val ves 16@arifblel esmfredborhessaperaten, wathoehbngageaung ketgi ¢en aut
from the cooling and heating node sw tching device 24b in one room unit
5b, so thhévebhe(operdeivablieftéhuepepedf BOnBedueokkgspbhdisgmteopéhet i onal

frequency of 85 Hz) of a conpressor- capacity (for exanple,

an

he
roonmr

oper at i onhkargeeqoepagity 9§ theseefwored by the roomunit 5a to be put into
a heating operation and a conpressor capacity (for exanple, an_operational
requency of 40Whenp réqehreélmyltﬁéePE§n1Eﬁpm 5€0pdipg pu?nﬁntoh&aﬁéaglng

operatlons are carried out in winter,  the 1low refrigerant

pressure is influenced by the 'temperature of the

air, so that the pressure of the refrigerant in

-exchangers 6a, 6c in the room units  5a, 5¢ in a

operation tends to decrease to not higher than 4

outside

‘the

heat

cooling

kg/cm2.

However, this pressure decrease is prevented by the operation

of an evaporation pressﬁre regulating valve 20,

indoor heat exchangers 6a, 6c are not frozen.

g

and the -

Such an

evaporation pressure regulating valve 20 may be provided _in

each of pipes 13a, i3b, 13¢c, which are installed between the

valves 16a, 16b, 16c¢c and low—presSure gas pipe 13 instead of

in the other low-side branch pipe 13;' Instead of oberating

the evaporation pressure regulating valve 20 thus

the degree of opening of the expansion devices 17a, 17c¢

be reduced when the refrigerant pressure in the ind

exchangers 6a, 6c decreases to not higher than 4 kg/cmz,

increase the degree of superheat of the refrigerant

provided,

oor

may
-heat
to

and

prevent by the heat thus generated the occurrence of

freezing, the degree of opening of the expansion

17a, 17c being increased to the original level

devices

when

-the



operation, and a conpressor capacity (for exanple, an operational frequency

of 35 t&; required by the roomunit Sb to be put into a cooling operation- =
are conpared, ‘and a control signal is supplied fromthe capacity control
device 26"so that the capacity variable conpressor is operated with the
capacity set to a level (operational frequency of 85 Hz) corresponding to
the larger capacity of these two, .i.e. the total capacity of the roomunits
to be put-into a heating operation. In accargance with the signal fromthe
capacity control device 26, one outside valve 10a is opened with the other

outside val vegrazify pHivertamrd opedRTa@renld Yonpletiegrr ant di schar ged

fromthe capacity - 23 - variable conpressor 2 is discharged to the
i nside valves 15a, riberiderough dded ingh- piois Uleddjahepitpe thaANtdng)- the
pressure pipe 12 in order, and condensed and liquefied in the respective

I ndoor heat esaxdilgddexryb@xgansiohh@eviigeef2ied irsefapegartad. f | oy | eb@ntgle,
liquid pipe 14 through the fully opened expansion devices.17a, 17c. The
pressure of ahepaheadfinghidenani§ @neefgiivger aut n fidems |theui ¢qeldiadl4 and
reduced in the expansion device 17b, and the resultant refrigerant is :
evapor at ed i nhegdingd sedenh el tohdmshfevise 24phe JhceddurtiepRrHEram gy
liquid refrigerant _is_reduced in the auxiljiary expansiaon.device 21la,

and the resul tsr_ P P&rarkng sre_sé’ﬁfﬁé_r"z% ed'_n%"r‘?e_ t Y& LV&# ddord ' héaC. .are |
CxChanget 3 cnmshiE FPU i e, SRS T SRR AL e
same time, a cooling demand is given out frdﬁ the cooling |

v ahd'heating mode switching device Zéb in one room wunit S5b,

so that one'inside'valve'16b-opened; -Conséquently,-the sum

(ope:ational frequency of 85 Hz) of a COmpressor capaCity

(for example, aﬁ operational freguency ofl45_Hz) required by

the rooﬁ unit Safto be put ihtb a heating operation and a

cémpressor cépacity (for example, an operationai requency of

40 Hz) fequired by the room ﬁnit 5¢ to be put into a heating

operation, and a compressor capacity (for example, an

opefatiqnal frequency-bf 35 Hz).required by the room unit 5b

\/{ to be put into a cooling. opération are _compared,- and a
control signal is suppliéd from the capacity control 'device

26 so that the capacity variable compressor is operated with

the capacity set to a level (opefational frequency of 85 Hz)
corresponding to the la;ger capacity 6f these two, i.e. the

total capacity of the room units to be put into a heating

oberation. In accordance wiﬁh the signal'from the capacity

control device 26, one outside valve 10a is opened with the

other outside valves 9a, 9b, 10b closed.

Consequently, refrigerant discharged from the capacity



separator 2 in order. Thus, two roons are heated by the indoor hedt
exchangers 6a, .6¢c which work as condensers, and one roomis cooled by the

i ndoor he
si mul t ane

T

at exchanger 6b which works as an evaporator. Wen such
ous room cooling and heati ng operations .are carried out

in

winter in which the tenperature of the outside air is |low, the heat source
taken sufficiently fromthe outside air by the operation of the
out door heat ‘exchanger 3a al one even if 2he outdoor blower 22a is rotated

cannot be

at a high

speed. When the tenperature in the indoor heat exchangers 6a, 6¢

t hen decreastable ocomphegher 2ham fléschatrgednt &b athene iGsidewhivalivielse r oom

heating c
-24- acco

for exanpFBe FREPEE

wi nter, s
a signal
conpresso
‘required

and a contro

apacity lowers, the outside valve 10b is opened I n

tBanctSai thraughghhe highrphnessupaci gascopipel deviaed 28igdnd t he
auxiliary expansion device 21b is operated, so that the other outdoor heat
exchanger PB@ssyre| parepdeaidordean andpspadgnpsethepator dianeddeleadad of
the room heati ng cagacity can be prevented. Wen the tenperature in,

hVEnirdger, BgekeSxghapgersy &R 1dffi-ng ThS 4igyededon iE 
h h : heat'i at i, N t d i it
R
Lt f | pat i | f lue f 45 Hz
BpSRRA°bbantaPr°EaURkEs arr 198 pone: BRoATENGE (For BTl o,

35 Hz) reBEiFﬁ@sbiiﬁﬂﬁdfggggﬁgggaﬁQ LR 2nGChRG;APREAE 41 3l LLARULT.

signal® I's su _ _
in the expansion device 17b, and the resultant refrigerant

is evaporated in the indoor heat exchanger 6b. The pressure
of the remaining - liquid refrigerant is reduced in the
auxiliary expansion device 21a, and the resultant refrigerant

is evaporated in the outdoor heat exchanger 3a. The

evaporéted'liquid. is sucked into the capacity variable

compressor 2 through- the suction pipe 8 and gas-liquid
separator 2 in.ofder. Thus, two rooms are heated by the

indoor heat exchangers 6a, 6c which work as condensers, and.

v

one room is cooled by the indoor heat exchanger 6b which ~

works as an evapdratér.

When such simultaneous room cooling and heating
operations are carried out in winter in which the temperature
of the outside air is low, the heat source cannot 'be taken

sufficiently from the outside air by the operation of the

-outdoor heat exchanger 3a alone even if the outdoor blower

22a is rotated at a high speed. ' When the temperature in the
indoor heat exchangers 6a, 6c then decreases to not higher
than 58 OC to enter a zone G in which the room heating

capacity lowers, the outside wvalve 10b is opened in

Q;{

-



fromthe capacity control device 26 so that the capacity variable
conpressor 2 is operated with the capacity set to-a level (operational
'fgeqhen’7;of 45 Hz) corresponding to the |arger capacity of the two, which
IS requiTed by the unit in a heating operation. Wien such sinultaneous
cooling and heating operations are carried out in spring or autum, an

i ntermedi ate season, with the tenperature in the indoor heat exchanger 6b,
whi ch works as an evaporator, increasing to24ot |ower than [err] to enter
the zone F in which the cooling capacity decreases, the outdoor blower 22a

s switched fgeRbaghhel- #peRJaopEgALL OPrdAm Bhéoweapaelitppecahtoali ndevice
accordance with a signal fromthe capacity sw tching device 26 and then :
stopped. Thuszet hgnadatReohugiliaeyi egphnatofirdevibe 2lbside operated,ai £0i s
reduced to prevent a decrease of . the r.oom cooling capacity. Wen the
cool i ng capacthytf thehethdecoehdeer heat encbavgevaBbedsoalseoapgrated as.
swtched so as to operate the outdoor heat exchanger 9a as a condenser.
Wen the tenpenaevaporatole | Kiesefncar axénargare Afa &BBI i REOBpePEALIRT
and i ndoor heat exchanger 'in a heatingaoperation enters.a zone H, the

i ncrease of tRapagpayi £pnober REC¥apAEAry VAPPabFBecokEMBELIRLUSS; s1in, for
prohi bited. Wen this tenperature then enters a zone, |, . the_.capagit

of the conpr €¥38Ples FBﬁeF@Hthn&FesﬁnFePﬁ an&oﬁF%he&Fvg}chgﬁﬁépgpi%bé% |
O hand opeT AL aRakiom S Mok ly 2d:! HRe! SUBR! AbUkEn" LiR-LAdRH e
- 'stoppéd in accordance Qith a signal from the: cooling and

N | heating mode switching device 24c, the compréssor capacity

| (for examplé,.an operétional fréquency of 45 Hz) required by

the room unit 5a in a he;ting pperation and - that (for

 xample, 35 Hz) required by the room unit 5b +in a cooling

operétion are coméared, and a control signal is supplied

from the capacity controi device 26 so that the capacity

#ariable compressor 2 is operated with the.capacity set to a

" level (operational frequency of 45 Hz) corresponding to' fhe

larger capacity of the two, whicﬁ is required by the unit in

\;, a heating operation.

when such simuitaﬁeous_cooling and heating operations

-are.cafriéd out in'spring or autumn, an intermediate season,

with the temperature in the indogr heat exchanger 6b,' which

works as.an evaporator; increasing to not lower than 2 oC to

enter the zone F in which the cooling capacity decreases,

the. oﬁtdoor blower 22a is switched from 'a high-speed

operation to a low-speed. operatioﬁ in accordance with a

sigﬁal from the capacity switching device 26 and then

stopped. Thus, the rate of extracting heat from the outside



detected to prevent the high pressure fromabnormally increasing. The

I ndoor units 5a, 5b, 5c are thus subjected to automatic coollng and heatlng
operations arbitrarily in accordance with cooling and heat i ng connasgs
given out fromthe cooling and heati ng node swi tching device 24a, 24b, 24c
on the basis of the results of a conparison between the tenperature,
and the outdoor heat exchangers 3a, 3b are operated - as condensers or
evaporators by the -capacity sw tchi rg2&levice 26 in accordance with the
~magni tude of the cooling and heating | oads, whereby he cooling and heating
operati ongiar &s eaduced toutprevﬁahtcaemtelc;teaserroefoveme hesim r exmlamg | S.
carried out by the indoor heat exchangers 6a, 6b, 6c which work as

evapor at orcapard tygandéheer tder icogldingu cepaesdty d@dhhﬁ;aﬂﬁtﬁﬁaﬁasu; the
operations, so that the -26- operation efficiency can further be :

i nproved. owltsii deh vadvedo 9 shd e @reh avjdiohedh sBb aspertan ePreyadgapdih@ ors
during an aII-roon1hrat|n operation are frosted, one outside valve 9a is.
opened wi ctdeorohieat @achxa@eexralﬁﬁe ap# G%@@d‘ﬁ%‘-accordance with a signal

fromthe capaC|ty smntc devi ce 26 t i nt roduc art of the
T gerant iR (peReTREr Rk 1 i AR R SHHARGRE drsoif ge
pi pe 7, into.qne outdo r, heat

erehby this outdqor heat
exchanger °§z§’]11§’gd@pre5sat 380 A 3 (ﬂ%{] z"%?‘atl V&S ﬁrkg%%erfrtl o%eg.‘% 'Y he
ot her out %' PESE: \é:t%.lo\ﬁe H 12 P 6hnd % OQ: 1%3&%5%“tép%h§eaéap%@geéf 3a

as an
the capacity varlable compressor 2 is prohibited. - When' this

temperature then enters a zone I, the capacity of the \?2
compressor is lowered to prevent the indoor heat exchangers
in a cooling operation ffom'beiﬁg frozen,-ahd the-temperature
in the indoor heat exchangers  in a heatiﬁg operation is
detected to pfevent the high pressure from abnormally
increasing. N

The indoor units 5a, ' 5b, 5c are thus subjected_ to
automatic cooling and heating _opérations arbit:ari;y in
accordance with cooling and.heating commands given out frém
the cooling and heating mode switching device 24a,.24b, 24c L/
on the basis of the results of a comparison between the
temperature, and the outdoor heat exchangeré' 3a, 3b are
operated aé condensers or evaporators .by the capacity.
Switching_device 26 in accordance with the magnitude of the
cooling and heating loads, whereby hé cooling .and heating
operations are carried out efficiently. Moreover, heat .
recovery is carried out by the indoor heat exchangers 6a,
6b, 6c which work as evaporators and condenser .during

simultaneous cooling and heating operations, so that the



again.” At the sane tine, the outside valve 9b is opened with the

out si de val ve 10b closed, to introduce a part of the high-tenperature
di,schar ded refrigerant from the discharge pipe 7 into the other

out. door Yr€at exchanger 3b, whereby this outdoor heat exchanger 3b is _
defrosted. Thus, the all-room heating operation is carried out continuously’
'as the outdoor heat exchangers 3a, 3b are defrosted alternately.
When one outdoor heat exchanger 3a work2hg as an evaporator is

frosted durihg si nul t aneous room cool ing and heating operation, in which
one of the ,gULde9bn c2aiexeharaar FuddheZbbeOikpravedn evaporator with
the ot her * stopped, the outside valves 9a, 10a on one side are sw tched

in accordance wthygesi @nel out@doirhbeazpexichgngeirschidag da8bi cepedatedas aiso
defrost the outdoor heat exchanger 3a, and, at the sane tine, the other

out si de val vegvapork@®orar during?2an adilt-coet hradsngoopgsrition hyeofressed,

heat exchangers 3b as an evaporator, whereby the sinmultaneous cooling and

heati ng oper avnensuiisd deavailog Gat isowpemedusiifh theoodder: eubFiiceh, Vedve

exanple, the roomunit 5b alone to a heating operation during the .

above- ment i ond@aaldlosegohnc gsicordamser aiitdn 2 pEgngd  FEoMsthe vaapacity

15b, 16b are closed, and the degree qf qpening of E%g- expan%ion devi ce
r &0,

17b i s i ncr easdd tehige Cpwies 76 & dntre %y et ShF yggrant,
It Rg?g;f{]g'?t Og)é; hatﬁg.\%‘r%rdgl%p}{ar}ge%d\éatn%e ’higtl'xhq:_eimrﬁseir%%u\:/t%l \/f%ojrhSR:h%eid}.g;chafge
' pipe 7,:into oné 6utdoor heat exchanger 3a, whereby  this
N~ oﬁtdéor heat exéhanger 3a.is-defrosted. This outside valve
| 9a is then closed with the other 6utside valve 10a opened,
to opefate thé'outdoor heat exchénger 3a as an _evaporatdr
again. At the same time, the outside valve 9b is openéd.
with the outsidenﬁélve 105fclosed, to introduce a paft of
the high-température discharged refrigerant from the
discharge pipe 7 into the othér.outdobr-heat exchanger 3b,
whéreby'this outdoor heat exchanger 3b is defrosted. Thus,
the all-room héating operation iSZCarried out continuously
U - ‘as the outdoér 'heaf exchéngers 3a, 3b are defrosted
~ alternately. |
- When one outdodr. heét-'exchanger 3a working as an
evaporatof is frosted during simultaneous room cleing and
heating operation, in which one of the outdqbr ‘heat
‘exchangers 3a, 3b works'as an evaporator with thé other
stopped, the outside valves %9a, 10a on one side are switched
in accordanée with a- signal from the capacity switching

device 26 so as to defrost the outdoor heat exchanger 3a,

and, at.the same time, the other outside valves 9b, 10b are



»

occurrence of a differential refrigerant pressure, which causes a
. refrigerant sound to be generated, can be prevented. Simlarly, in order to
. switch, for exanple, the roomunit 5b alone to a room cool.ing operaf}on 7
during an. all-room heating operationn, one inside valve 15b and expansi on-
device 17b are closed, and the other inside valve 16 is opened slightly to
forcibly reduce the refrigerant pressure in the indoor heat exchanger 6, or,
this inside valve 16b is also closed to2tause the refrigerant pressure in
t he i ndoor heat exchanger 6b to naturally decrease. When . the inside
val ve 16bwitghethecealst &b opeeade, theheutdoour heate exathangerd fierad i al
refrigerant pressure, which causes a refrigerant sound to be generated, can-®
be preventedevhporader,t whelriedyt theosdmulithaecuss icte 1 ivgg wnd 16igatiay
.expensi ve,. degr ee-of - openi ng regul atable electric valve is used as the
i nsi de vabperasiionsceaedicaginied put iepidfvemsiiv.ary pi pe for use in :
~releasing pressure is provided in - 28 - parallel with the inside valve
16b and i nsi de Ifaloréerid® swdtchsi Fore ey@mpde c fhepaapib st e FLLansi de
val ves 16a, 16b, 16c¢. I n the above-described enbodi nent, the  tenperature

in the i n&Gof REATIBG: PRFFELL B, dugH n% thes aaveTsh hPnak aldisor P a,

210 27 USRI Uiy (IR VT AL AN,

- tenperat urcﬁ.qgfedt,h_%nﬁ rthcéo(He?:ﬂ;eaen-(libg]?ﬁ_)te?QH'lid~| S &eo%iﬂa‘}(@ité}? | 00t
.17b' is increased slightly to _increase the 'ieffigerant

' pressure in the iﬁdoor heat exchanger 6b. in advance, the N/
inside valve '15b being thereafter opened, whereby the
éccurrence of a aifferential refrigerant pressure, whicb
causes a refrigerant sound to be generated, can be prevented.

Similérly, in order to switch, for example, the toom

unit Sb alone to a room cooling operation during an all-room .
heating operationn, one inside valve 15b and expansion

"device 17b are closed; and the other ‘inside wvalve 16 is
openéd Qlightly to forcibly reduce the refrigerant préssuré
in the indoor heat ekchahger 6, or this.inside val§e 16b is L’
also'closed to cause the refrigerant pressure in the indoor
heat exchanger 6b to naturally decreése. ‘When the inside
valve 16b is thereafter opened; the occurrence of la
differential_tefrigerant pressure, which causes a refrigerant
sound to be geﬁeréted, can be prévehted.

In order to slightly open the inside valve 16b, an

expensive, deéree—of—opening regulatable electric valve is
used as the inside valve 16b.  Accordingly, if a bypass i

capillary pipe for use in releasing pressure is provided .in



heat exchangers may be detected. Figure 4 shows a second enbodi nent of .the
present invention, in which, when a roomunit 5c is provided in a room
cqoled‘aflithe_year round, such as ‘a conputer room an indoor heat _
'exchange#’ 6c is- connected directly to a | ow pressure gas pipe 13

‘Wi thout wusing the ‘inside valves 15c, 16¢c. The parts of this enbodi nent
are designated by the sanme reference nunerals, and the detailed :
déescriptions thereof are onmtted. Figure 5 ,ghows a third enbodinent - of
thellpr§s$nt i nvention, in which, when an indoor heat exchanger 6c is
utilized for a_year-rtound,r: aeat kpg at iqn d ;a<iRat SURRBL
opeLation, ipaﬁﬁsieioﬁﬁggtggg]2ﬁ§%§§|§99?% Hggh?gﬁ-p%ggégge gggggfpeﬁﬁgx
wi t hout using,the insi L w16 h ofi nkhiga e eent
mhiph_correSpahﬁ’tSgﬁhg§e¥%h¥§%eégﬁr?% gﬁ%§d?ﬁ£§?£§? EPSEFS 1@2?3@@9 162
desi gnat ed by1%pe.3%gg reference nunerals, and the detailed description
thereof are om fe': - 29 - Figure 6 shows a fourth enbodinent of
the present invengiORhel APYYECAestribe@Menbbdineht, ithe ptewpdedture dm
unspecified roomw th other. roomunits 5b, 5c installed in specific

| arger roons, thle ihAe@ruhicat 2kchahgerdsicag 6bgl 6es 1isb, defledtedcomyon the
Thus, the cooling and heating operations of the roomunit 5a are carried
out by switekngsors nJiaje 27x,v@Icl5aInkdzadand suehceol iteprerdtves.i nghe

operations of the roomunits 5b, 5c sinultaneously by operating .the room
refrigerant - pressure, which. has correlation with this

' temperature, in the indoor heat exchangers or the temperature

\(i of the air cooled ana heated in and blown from - the indoor
heat exchangers may be aetected.

Figure 4 shows a. second embodiment of the present

invention, in which, when a rbom ﬁnit Sc_is provided in a

:ooﬁ cooled all the year round, §uch as a compufer room, an

indoor heat exchanger 6c is éonnected directly to a

low-pressure gas pipe T3,with§ut using the inside valves

15c, 16c. The parts of this embodiment afe designated by_

_ 'the.same'réfeience numerals, and_the_'detailed_ descriptions

\;/ i thereof are omitted.

Figure 5 shows a third embodiment of the present
invention, in which, when an indoor heat exchanger 6c is
utilized for a,Yearsrouﬁd room heatiné Qperation and a hot

- water supply operation, it is connected directly to a
| high-pressure gas pipe 12 without usiﬁg the inside valves
15¢, 16c; The parts of this embodimént which corréspond to
thoSé of the first embodiment of Figure 1 are designated by
the same reference numerals, and the detailed description

thereof are omitted.



e

units 5b, 5c sinultaneously by operating the inside valves 15a, 16b. The
parts of this enbodi nent which correspond to those of the first enbodi nment.
are designated by -the same reference nunerals, and the detailed 73 T
descriptions thereof are omtted. Figure 7 shows a fifth enbodi ment "of the

- present invention, in which the pipes in the roomunits 5a, 5b, 5c are
connected as shown in the drawi ng, .this enbodi nent being provided with

i nsi de val ves 15a, 16a, 15b, 16b, 15c, -16¢ .- cool ant pressure reduci ng
devices 17a, 17b, 17c and check valves 29a, 29b, 29c. During a room

cooling operafrigire & khawsd aef kbgetant ehbelifehtdUiod Pithe lérkSent
subjected to the reduction of pressure thereof in the expansion devices

17a, 17b, jAv¥entasd,t hanwhiens ahr eugh i ndaer Baat iexchaogedasd 6an 6an 6C,
i nsi de val ves 16a, 16b,  16c and |ow pressure gas pipe 13. During -a -
- room heathsgecopeedt room wathgashewsroefr ngdtansbf,r 6m aihis¢hlijedssine gas
pt pe 12 flows through the inside valves 15a, 15b, 15c, indoor heat ' _
exchanger spéeiféb, 186rgerheokmeal ¢be 20em ROHLs28b,andcl | gsiidgpi palies The
-30- remmining portions of these operations are identical with the _
correspondibhg oAbt ke remmpnenbdbnsenthe Theliagt engf head imor Opeaaitd@ngent

. which correspond to those of the first enbodi nent are designated. by the

| sane'refePéngBe-ﬁBﬁEr&PéF aRdarRe. GBTARPEd Qu&cr Pyt i &id tohdngof ipsdde

o ted, BLRuRe Toahotmad sua Baraadh I soly LS RS ol ST o |1

'_the room units 5b, écjsimultaheously by operating the' room

units 5b, Sc siﬁﬁltanedusly by-oéeratihg the inside valves _\’)
15a,‘16b. The parts of this'embodimént whicﬁ correspond to
those of the first embodiment are designatéd_ by the same
reference numérais; and the detéiled descriptions thereof

are omitted. |

Figure 7 shows a fifth embodiment "of the present
inveﬁtién, in which the_pipes in the room units 5a, 5b, 5c
are connected as shown in the-drawing, this embodiment being
" provided with inside valves 15&, 16a, 15b, 16b, 15¢c, 16c,

coolant‘préssure peduéing devices 17a, 17b, 17c and check U/
valves 29a, 29b,'2§§. Duriné.a foom cooling operation, é
liquia refrigerant from a liquid pipe 14 is subjected to the
reduction of pfessure thereof in the expansion devices 17a,
17b, 17c, and then flows through indoor'heat exchangers 6a,
‘6b, 6c, inside valves iGa, 16b, 16c and low-pressure Qas
pipe 13. Du:ing' a‘ room heating oﬁeration, a- gaséous
refrigerant from a high-pressure gas pipe.12 "flows throuéh
the inside valves 15a, 15b, 15c, indoor heat exchangers . 6a,

6b, 6c, check valves'29a, 29b, 29c and liquid pipe 14. The



6b, 6c are divided ihtb two, i.e. first heat 'exchangers 6la, 61b, 61c -

and second heat exchanger nmenbers 62a, 62b, 62c, and dehunldlfylng
expan5|on devices 30a, 30b, 30c having el ectric expansi on val ves are
provi ded¥et ween these heat exchanger nmenbers. During a room cool i ng
operation, the pressure of a liquid refrigerant froma liquid pipe 14 is
reduced by the expansion devi ces 17a, 17b, 17c, and the refrigerant
thereafter flows through the first heat exehaoger menbers 6la, 61b, 6lc,
full y-opened dehum di fyi ng expansi on devices 30a, 30b, 30c, second

heat = exchangekemaiffmee oriiond2lof Gheseanperatiidasyalares 1@@ntlbam wihith

the roons being cooled by the first and second heat exchanger menbers 6la,
62a, 61b, 62bthélcorG2spondicly vor Khas férsto eabodimenitn t hempartistwf the

during a room heating operation, a gaseous refrigerant froma

hi gh- pr essur e fgdshpigpboid mentowsh i chh corgiespiend ndicde thalsges of154he 1Hirst

15c, second heat - exchanger nenbers 62a, 62b, 62c, fully opened

dehuni di fyi ng endagdmendn ag@ idesd matedhdy, thee, samest nedgr epcenamyderals,

menbers 6la, 61b, 61c, expansion devices 17a, 17b 17c and I|qU|d pi pe
13, ‘and the r&&% thee dadad db etsr?élﬂtrlé’tnsaﬁﬂ‘eéf n&rﬁeé’t‘“l de3p -

e e b i Sl 8, Giort ety & SO Y «
proe Lot o ok s G e Y gl 08
s reduced_ld%'téyaare divided into two, i.e. first heat exchangers'
\«; 61a, 61b, 61ic and second.heat exchanger. members 62a, 62b;
62c, and aehumidifying' expaﬁsion devices - 30a, 30b, .30c
having electric expansion valves are provided Setween these
heat exchanger members. During.a -rooﬁ cooling operation,
the pressure of a liquid refrigerant from a liquid .pipe 14
is reduced by the expansion devices 17a, 17b, 17¢c, and the
refrigerant thereafter flows through the first heat exchanger
membefs 61a, 61b,.61c, fully-opened dehumidifying ‘expansion o
devices 30a, 30b( - 30¢, éecond heat exchanger -members
U : 62a,62b, 626, and inside valvés 16&, 16b, 16c, the rooms
| | being'cooled-by the'first and second heat exchanger members
61é, 62a, 61b, 62b, 61c, 62c, which work as evaporators. 1In.
the meantime, dpring a room 'heatihg operation, a gaéeous
refrigerant from a high-pressure Qas pipel12 flows 'thfough
fhe inside valves 15a, 15b, 15c, second heat exchanger
.members 62a,.62b, 62c, fully opéned dehumidifying expansion
devices 30a, 30b, 30c, first heat -exchanger members 61a,
61b,_61c, expanéion devices T?a,.17b,.17c and .liguid pipe

13, and the rooms are heated by the first and second heat



dehum di fyi ng expansion devices 30a, 30b, 30c. The refrigerant ,
thereafter - flows through the  second heat exchanger nenbers 62a, . 62b,
-62c and i nside val ves 16a, 16b, 16c, and the air in the rooms, whigh is -
cooled in the second heat exchanger nenbers 62a, 62b, 62c working as
evaporators, is heated again in the first heat exchanger nenbers 61la,
61b, 61c, which work as condensers, to he dehunidified. The control .
operation carried out by the roomsiceoling and heating node switching
devi ce 24a, 24b, 24c and ' a capacity switching device is - identical wth
that = inexdMang@iovemistascrdleed 62d,r F1b 8By rend, 62dhehiglarisrk afs  the

si xth embodi ment which correspond to those of the first enbodi nent are -t

‘desi gnat edbnidenddyes. sane reference nunerals, and the detailed

- descriptions thereof are omtted. Figure 9 shows a seventh enbodinent of

the present iDiyemt mofoom Hemendifyiom eperation, addiguid oeifrigeraahdrameati ng

operations are carried out arbitrarily by operating the inside valves
15a, 16a.the diquigl witpeer! 4 fdevs wlinangibithe £woly iopergdr fXpAnstorarri ed
out .when the indoor heat exchangers 6b, 6¢c work as evaporators through the
oper at i o®vdicasd Tasithy Vil end 15y st Juat epphangese  membess helding

-32-" operation when the indoor heat exchgngers_6b, 6c rk as condensers

t hrough & rofdSt | AL oft She R ve@'}g%?cﬂfehtﬂrﬁ di FFL2EEDn HperHB®ng

bei ng caréﬁxix)thMen the-iquor heat . exchﬁg ers ﬂ$$1 6g, mork-ng an

evaporat LE G n RS b SN AR y SO rum MR ot ati ngthe

hunldyf'%%f¥kgerant thereafter flows thrdugh the second heat _
exchanger members 62a;:62bi_62c and inside valves 16a, '16b,. \’e
16c, .and the air in the rooms, which is cooled in the second
- heat exchangerlmembers 62a, 62b, 62c wbrking as evaporators,
is heated again in the first heat .exchanger members 61a,

. 61b, 61c, whibh work as condensers, to be dehumidified. The
_contfol 6pération carried:'out by the room cooling and
heéting mode switbhing device 24a, 24b, 24c and a capacity
switching device is identical with that in the above-.
.déscribed first enbodiment. The parts of . the sixth -
embodimént which corresporid to those of the first embodiment ~;;
- are designated by the same reference numerals, and the
detailed descriptions thereof are omitted.

Figure 9 shows a seventh embodiment of the preseht
invention. 1In one room unit 5a, room cooling and heating
_operations are carried out arbitrarily by operating the
inside valves 15a; 16a. In the other room units 5b, a
cooling operation is carried out when the indoor heat

- exchangers 6b, 6c work as evapdrators through the operations

of the inside valves 15b, 16b, 15c, 16c and a heating



bei ng al so provided. A control operation carried out by the room cooling
and heating node switching device 24a, 24b and a capacity control -device
26.i$ identical with that in the above-described first enbodi ment of
Fiéure_lﬁ’énd-the parts of the seventh enbodi nents which correspond to

t hose of the above-described first enbodi nent are designated by the sane
reference nunerals, and the detailed description thereof are omtted.
Fi‘gure 10 shows an ei ghth enbodi ment of the gsesent invention. This

enbodi ment differs fromthe first enbodinment in that two outdoor side units

la, | b are proypéleskionewhent tie Dhdobt Cheg8DNéRENSENGELEECI BbP CEPaCWbYk as
vari abl e conpressor 2a, outdoor heat exchanger 3a, a gas-liquid separator
4a, outside vatemdeReeriOthncdugh theidperytiapansodn tiwei ceamdéa, vabdeshe a
other unit Ib of which contains therein a constant capacity conpressor 2b,
the capacity odemtmidiflbesthon eopeyatimngobeilogrcaraiedxohtingben3bheaindoor
gas-liquid separator 4b, outside valves 9b, 10b and an auxiliary expansion
devi ce 21b, theeakfreychangeusschhr gebpi peerka, agh #eri ngvaponateredand a a
hi gh-pressure gas_pipe 12, the refrigerant suction pipes 8a, 8b being
connected to aCPRIFPEeEsuFespastpvplyiza meiditychesnlatipgehumidifier 31
capacity-variapl e conpressor 2a, .the - -33 - starting and_stopping of the
constant;capacp?bngcgﬁﬁ?eEEBYléﬁ?'anﬁ EARLERLNPRETARYOR| B63FRESBf outhby the
change-over valves 9a,.10a -Sb %gb 15a, 16a,, 1b¢c, 16c are carri out _i.n
Che Same. mannefodS FAOLAES: £pd, heAbonprBAReLsnL HERLhR o ee 2Ha' 34p%and
a capacity control device 26 is identical with that in the
\K' . above-described first embodiment of Figure 1, and the parts
of the seventh embodiments which correspond to those of .the
above-described first embodiment are designated by the same
“reference numerals, and the detaiied-description.thereof are
omitted.

Figure 10 shows .an eighth embodiment. of the present
invention. This embodiment differs from the first embodiment
in.that two outdoor side units 1a, 1b are provided, one unit
1a of which contains'therein a capacity variable compressor

" 2a, outdoor heat exchanger 3a, a gas-ligquid séparatOr 4a,
outside valves 9%a, 10 and an auxiliary expansion device 21a,
and the other unit 1b of which contains therein a constant
capacity compressor 2b, the capacity of which does not vary,
an outdoor heat exchanger 3b, a gaé-liquid separator 4b,
outside valves 9b, 10b and an auxiliary expansion device
21b, the refrigerant discharge pipes 7a,'7b being connected
to a high-pressure gas pipe 12, the refrigerant suction

pipes 8a, 8b being connected to a low-pressure gas pipe 13.

The switching of the capacity-variable compressor 2a, the



operations carried by the-cooling and heating node switching device 24a;
24b, 24c and capacity sw tching device 26a, 26b, whereby an aII-roonl- _

; cooling operation, an all-room heating operation- and sinultaneous: foom,
" cooling and heating operations can be carried out. In each of_tﬁé’above
enbodi nents, two or three indoor units 5a, 5b, 5c are used. Even when not
"less than - four roomunits of different capacity are used,  -they may sinply
be connected.in a branching manner. to i-At3gr=-unit pi pes 11. If outdoor .
heat exchangers or outdoor sidé wunits are connected in a branching

manner i st AAGHFHWE stbgEping NS NwirRer -égnéf?“f%é‘ﬁﬂfhcéﬁgg%& of

t he outdoor heat ‘exchangers or outdoor side units can- be asily. .

The capacizly, \eaid e SEEmI®s wid -Q:Ié’s’ﬁ.ﬂ%}bf_il sthde Pivgélegvén opl fpos si de
units other than the outdoor side units having the heat exchangers.3a, 3b.
Besi des, 9ahe 10a e@enC)0IsorVa £ i Ga CONGY £SHEY Sar@ycder i6@bws iMe epPaci ty
vari abl e conpressor 2, 2a. In the above enbodi nents, two-way valves are :
used for same ey eer iml ide 9£ixda, e?irbodl:menﬂSa;:y l6ihe 15@0“,"—’?@1) 15c, 5
16¢c. A total of five three-way valves may al so be pr9v1ded by'sybstjtutlng
t hr ee- way QRETAIS NS R igthriye-theercacl ings 0w] Hei 118, mddb. switeling A |
~plurality of outdoor heat exchangers 3a, 3b, .in the above enbodinents are
formed seS&TaE 2 4aui AP midAc Ankh capagidifeari trtvnaldgvice 26a, 26b,
' : whereby an all-foom cooling operation, an ell-room heating
- operation and " simultaneous room .cooling - and heating
:.operations can be carried out. ' ‘ o &?)
In each of the above embodiments, two or three indoor
units 5a, 5b, 5c are geed. Even when not 'less "than four
room units of different eapacity are used, they may simply -
be connected in a branehing manner to inter—ﬁnit pipes 11.
If outdoor heat exchangers or outdoor side units are
 connected in a branching manner in accordance with the
- number of the room units, the number of the outdoor -heat
exchangers or outdoof side ﬁnits can be increased easily.
The capacity-variable compreseor 2, 2a may also be . provided gJ
- in outdoor side_units other "than the outdoor side units
having the heat exchangers 3a,'3b. Besides, the frequency
-converting compressors may be used as the capacity variable
compressor 2, 2a.
In the above embodiments, two-way valves are 'used for
the change-over valves 9a, 10a, 9b, 10b, 15a, 16a, 15b,' 16b
15¢, 16c. A total of five three~way- valves may also be

provided by substituting three-way valves for the change-over

valves 9a, 10a, 9b, 10b.



The int'er-unit pipes, by mhlch the outdoor unit and a plurallty of room
units are cgnnected together has a hi gh-pressure gas pipe, a | ow pressure
gas plpeﬂan liquid pipe, so that any nunber of roomunits can be
conbi ned “6y sinply connecting.roomunits in a branching manner to the
inter-unit pipes. Also, not only the sinultaneous .room cooling operations
and sinmul taneous room heating operations of a plurality of arbitrarily
sel ected roomunits but also the si.mul t aneoi@st room cool i ng and heating
operations thereof can be carried out. In addition, in the
si mul t aneous r ool plovalihy ofecntdons, heatnakthangess 3ag@odb, héati the
operation and simultaneous room cooling and heating operations, a
capacity of tabovenpmbedémenteqareecfobpedhsepavatahyt ancbomayngalso be
operations is conpared with a capacity of the conpressors required by the
roomunit for faEBEAngnEperativns, and the capacity variable conpressors are
driven in accordance wth the larger capacity of the two, so that
efficient. ~cooling and heating operation can be realized with an
opti mum capacity t he co ressors The roomcooling ,and heatin

s gt

operations of the toRtPase WaPPidh theoutfeen tmit apd %P%&W&f he
o1 O e AL e b i
o 0ot PASTBCBreBsuce, SR PSSRk CCTANNEEY RIS OGN WS amy
operation, orphRBetCBREEBLHN _ﬁn%s tHR bl tomBEhBE HiySCRANGaY: c%?me‘?:%infgo
\ﬂ'_ - room units in a branching manner to the inter-unit pipes. |
Also, hot only the simultaneou; room cooling operationé and
simulfaneous room heating. operations of a plurality of
arbitrafily selected room units but aiso the simultaneous
room coolihg and heating Qpefations thereof can be. carried
out.'. In _addition,'.in the simultaneous ‘room cooiing
operations, simultaneous room heating . operation and’
simultaneous room cooling and heating operations, a capacity
of thé compressors required by the room unif for cooling
operations is compared with.a capacity of the compressors
reduired by the room unit for heating' operations, and the
capacity variable compressors aie ayiven in aécordance ‘with
the.larger capacity of the two, so that efficient cooling
and heating operation 'éan be realized with an -optimum
ICapacity of the compressors.' The room cooling and héating
operations of the room units can be carried out_arbitrariiy,
by varying the capac1ty of the capacity variable compressors

and switching the capac1ty of the outdoor heat exchangers in

accordance with the temperature or refrlgerant pressure in



prevent the freezing of the indoor heat exchangers and an abnormal °
increase of the high pressure. Mreover, since the indoor heat exchangers
operated as condensers during ‘sinmultaneous room cooling and heafing”
operations and the indoor. heat exchangers operated as evaporators dffring
‘the sanme operations are connected in series, the room cooling .and
heating operations can. be carried out efficiently on the basis of the
efficient heat recovering actions of the3heat exchangers. The present

invention is not, of course, limted to the above enbodinents; it may be
modi fi ed thevheabusxehpngeirshiin the soope vafitishe whjsbndadec! suigected36
CLAI M5 1. An air-conditioning - -apparatus conprising an outdoor side

uni t havi kg a toepr 699dingdapperationdgad Rexooax beatdag wrezredion,coat act
wi.ith outside air or water, a plurality of roomunits each having an indoor
heat exchihgeitepPgEadurs Obnt &b wedk | B39 add schargedact iSPel $Spr &A di ng
heating or coolin erein _a high-pressure- gas pipe, .connected gt one end
t her eof tBr§XPBtchﬁr §§8F}nﬁa§fhﬁﬁﬁ-§P@€°ﬁrgﬁéﬁ piegshangers,, s@% gas
pi pe being connegt ed at,.qne gn%hth§ne f-t% sai.d conpressor -and having

| ow- si de Pﬁﬁfwa i68§, A0S &4t 6nét -§§igsﬁfﬁh-side branch pi pes and at

| east one of SHdaLow:s 49, UeAR4 RIRESD G cto;‘e&gg%%fengs} Qpdna A gl sal d

out door - heat exchanger "vi'a an outsi de val ve |geram:%IomL
--_ginpgts her BehtkAdedl Bdhdndl ORithlRaRictis R Q1% e Aheadtisly ST de
o operations and the indoor heat exchangers operated _as'.'
evaporators du#ing the_-same. operations._are connecﬁed in_ \J
éeries, the room cooling and  heating operations. can be'_
carried out efficiently on the basis'of.the efficient heat
recovering:actibns of the heat éxchangers.
. The present invention is not, of course, limited to the
abové embodiments; it ﬁay be modified in various ways within_

the scope of the appended claims.
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ot her portlon of said | owside branch pipes having auxiliary | ow side

pi pes,, said auxiliary high-side pipes and said auxiliary | ow-si de pi pes
each bebﬁ? connected to one end of said indoor heat exchangers via an

i.nsi de ve for changing refrigerant flow, a |iquid pipe being connected
to the other end of said outdoor heat exghanger and having |iquid branch
Ri pes, said Iiquid branch pipes connected to the other ends of said indoor
heat exclgugess via expansi on devi ces,. and wherein said other portion of
sai d high-side branch pipe, at least a part of each of said auxiliary
hi-gh-si de pi pes, said other portion of said | owside branch pipe, at |east
a part of each of said auxiliary |owside pipes, a part: of said |iquid pipe
and at | dast a paﬂﬂnﬁaeacnonﬂltaﬁulhgqa@@amﬁanchqnmnx;sgmgdaSp@utdoor
bet ween saj d 37 outdoor side unit -and said room units.

air- condlﬁﬁ%lmlﬁpb&f"&ﬂ'@s HCEHPRF PFSeH, cRBAMAN il m bﬁéFe e‘aflctl-’laﬁl"tgretrher
Pa e oumiaRethadt %mrgm i GUEZHAB Een T8 WAHSE hidy P RTRL hYh rﬁa%%gsc’f'
of each oML dec&{’ AV AGERR Endddk S SHERaRERE YRR, P Fushro®
3. &nl 150 b%'i'e'&%ﬁ@&?sgﬂﬁ gﬂgrl’xéé@%x%r&ﬂ SYE1 %J'h%‘i-e

haV|ng a varl e capacity conpre n out eat exchanger aced
in contagd WidH-kESsEee agisOp di.'ﬁ@t etonAeBtEd ahtt ¥nef eh@OhERHebLE %c@a&an ng

an-i ndoor heat exchanger place n contact with indoor air for selectlvely
proylmlupompressor, has high-side branch plpes, a lowfpressure gas pipe
o being connected at one end thereof to saiad compressor and having-
low-side branch pipes, at ieast.one of said high-side branch
pipes and at least one of said low-side branch pipes being
connected to one end of said outdoor heat exchanger via an .
cutside valve for changing;refrigerant flow, an other portion of
said high-side branch nipes'having auxiliary high side pipes, an .
other'porticn_of saidnlow-sidefbranch.pipes haﬁing auxiliary low-
eide_pipes, said auxiliary high—side pipes and said auxiliary
1ow-51de plpes each being. connected to one end of said indoor -
heat exchangers via an inside valve forechanglng refrigerant
'flow, a liquia pipe being connected to the other end of said
outdoor heat exchanger and having 1liquid branch plpes, said
llquld branch pipes connected to the other ends of sald 1ndoor
_ heat exchangers via expansion devices, and wherein said other
.portion of said_high-side_branch'pipe, at least a part cf each
of said auxiliary high-side pipes, said other portion of said
1ow-side_branch pipe, at least a_part of each of said auxiliary
low-side pipes, a part of said liquid pipe and at least a part

of each of said ligquid branch pipes are disposed between said

A




heatlng or cooling, and an. operatlon controller adapted to control said'
vari abl e capacity conpressor and val ves for changi'ng refrigerant fl
‘wherein a high-pressure gas pipe being connected at one end the f "to
sai d conpressor - has hi gh-side branch pipes, a | ow pressure gas pipe being
connected at one end thereof to said conpressor and having | ow si de branch
pi pes, at |east one of said high- si d&@’branch pi pes and at | east one of said

LQSEZhggF agcgﬁglpﬁglgeggg gggaegggﬂhﬁglgge end of said outdoor heat

e“val vé,  an ot her portion of said high-side branch
pi pes having auxiliary high-side pipes, an other portion of said | owside
branch pi pes having auxiliary | ow side pipes, each of said auxiliary
hi gh-sgde pipes aRd Sid-EcaditicHihd psdecys pascbetifigt wanasl£ih t », one
-end of sai.d indoor heat 38 exchangers via an inside valve, a liquid pipe
 bei ng ¢Rapeshethere! Rareottiarthard mfowialedl cutmlonra iy eﬁcha’n@eorahdabaw ng
li quid branch pipes, branch pipes being connected to the other ends of said
i ndoor eRehngrrisanger stvata exXpansndn dévieach vﬁﬁr@aridsapﬂtéﬁﬁ'ﬁathgﬁt
controller has capacity setting nmeans for.conpparing first [ essor
'capaC|eychéqgﬁrédl§y°§§P6°F§6ngB
_conpressor: ¢capac required b

“dur! nglewﬁﬁp@snmécgoemw s foﬁﬁ%?ﬁ%&'ra%é%%t ot i erbien of ?re%'t"”
it S BEPbet o et d oSHERREE HERS, e Pty M odpd e dd TR Mgl noor

capaci r| Q conpressor with the capacity set to a IeveI correspondi ng
to theaﬁqéh iH’E’pamty of sald flrst _ \;)

3. An'air-cdnditibnihg apparatus comprising: an outdoof
lside unit haviﬁg.a.variable capacity compressor, and an outdoor
heat exchahger placed in contact with outside air or water, a
-piurality-cf room'unité éach having an indoor heét exchanger
. plﬁcai in COnﬁact with ihdoor aif for selectively providing
heating or cooling, and an operation controller adapted _-’co
control said,variablé'capacity compressor and valves for changing
refrlgerant flow,- wherein a 'high-pressure gas pipe béing'
connected at one end thereof to said comgressor has high-side
branch pipes, a low—pressure gas pipe being connected at one end
~thereof ﬁo said compressor and'having low-side branch pipes, at
least one of said high4side branch pipes and at least one of said
low-side brahch éipes being connected to one énd of said outdobr
heat exchanger via an outside valve, an other portion of said
high-side branch pipes having auxiliary high-side pipes, an other
'portion of said low-side branch pipes having auxiliary 16w-side
- pipes, each of said auxiliary high-side pipes and said auxiliary

low-side pipes being connected to one end of said indoor heat

* C L M s - *
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conpriessor capacity and said second conpressor capacity. 4. An
air-conditioning dpparatus conprising an outdoor side unit having a

vari able scapacity conpressor, and an outdoor heat exchanger placed in
contact™With outside air or water, a plurality of roomunits each having an
indoor heat exchanger placed in contacggwith indoor air for selectively
Jroviding heating or cooling, and an operation controller adapted to
control edmihntarsikiia aapafsieceaPves 01 irfd avplipesbédhgChomgédtted to
refrigerant flow, wherein a plurality of outdoor heat exchangers are . _
provi detthen diihgr pendsaf esgdd pupdobri hgatoerebandent ande hevd righdriepfia o
'sai d conpressor has hi gh-side branch pipes, a |low pressure gas pipe being
connect &ranchrirer) tiheaneht Riremikeingmanasteshdchdhaelher §il‘e§% fanch
pi pes, at |east_two of said high-side branch pipes and at |east two of_ said
1 ow si deSB¥hndfoor Real RXCHANIRF T e RPN BhEBHPesT, IRF R &4 heat
exchanger vi a putside va# es, .an ot her ,portion of said high-side branch

pi pes hRRTRPLARR | FARGFRMIAESPAE  HARRCLEH, SRS OPERDR SPTeAOPRARIRY de

branch LRSS NAYA0O0 LKL LALUCA OV SLS: BLRCR £85H Qhes Ll AU [ Mbon

hi gh- si pt pes sal pes beérrng connecte

end of saigh {Nd0gENGRE SBXARRIY SR AOmbPSELS: VahYEcity! kddhd MigPSpei g -
connect Z%ééhbiﬁ_e %te er gnds_ o?_ sae?.:(Pﬂout dopéf%eat exc%aﬁae s an ha\‘/if)ng}p -
i quid hEaiehrdbResni€ai thld Gtbdh Heethd i diesr DOIEE e i § It i ditonds
of said indoor heat exchangers via expansion devices, wherein said
oper at i aroemwnétolirng A8 haptdihyy operrtionstanhedednt &t leaintome urnit
capacity of said variable capacity conpressor and said valves in
-\ - is subjected to a room cooling operation with the remaining
indoor units subjected to a room heéting operation, and operating-
. said capacity-Vafiable compressor with the capacity set to a
level corresponding to ﬁhe =higher capacity. of said first

compressor capacity and said second compressor capacity.

4. " An air-cbnditioning apparatus comprising an outdoor
side unit having a variable capacify coﬁpressor, and an outdoor
heat exchanQer placed in-contadt with outside air or water, a
plurality of room units each having an fgdoor heat exchanger
placed in contact with indoér_air for selectively providing
heating or cooiiné, and an operation controller édapted to
control said variable capacity compressor and valves for changing
refrigerant flow, wherein a plurality of outdoor héét'exchangers
are provided, a high-pressure gas pipe being connected at one end
thereof to said compressor has high-side branch pipes, a low-
preSsufe gas pipe being connectéd ét one end thereof to said

compressor and having low-side branch pipes, at least two of said

high-side branch pipes and at least two of said low-side branch
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accordance with at | east one of the tenperature or refrlgerant pressure in

sai d i ndoor heat exchangers, and tenperature of the indoor air dlschaLged
from said roomunits. o _ ot

. 3¢
pipes'being connected to one end of said outdoor heat exchanger
via outside valves, an other portion of said higﬁ-side branch-
pipes havinc auxiliary-highfsidelpipes, an other_portion of said
lowfside branch pipes having auxiliary low-side pipes, each of”
said auxiliary high-side pipes and said.auxiliary low?side pipes
"belng connected to one end of said indoor heat exchangers via an
'1n51de valve, a llquld pipe being connected to the other ends of -
‘said outdoor heat exchangers and.haylng liquid branch pipes, said -
liqnid branch pipes connected to_the'other ends of said indoor
heat'exchangers via.expansion devices, wherein said operation .i;j
controller ‘has capacity varying means adapted to control the
capacity of said variable capaclty compressor and saiad valves in
accordance with at=least one of the‘temperature or refrlgerant
pressure in said indoor heat erchangers, and temperature of the

indoor air discharged from said room units.
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