-S;Séci fication Air Conditioner Branching Unit Techni cal Field The pr esent
: invention relates to an air conditioner branching unit di sposed between an
~outdoor unit a m@% units, and which serves to supply refrigerant to a

‘plurality oflm‘ ts. The present invention further relates to an air
condi ti oner this branching unit. Background Art Wth air '
condi ti oners havifig™an outdoor uniSpeg¢ifidatfom | ndoor unit, there are both
pair-type air conditioners, in which one outdoor unit is connected to one
IndOOFAﬁptgmh@&%rgnﬁémnéU%ﬁ)aJr conditioners, in which one outdoor unit is
connected to a plurality of indoor units. Wth a pair-type air

condlthg ax?& e is one refrigerant |line connector port on the outdoor
unit an e indoor unit. A dlscharge line tenperature sensor, an outdoor

heat exchangﬁgﬁeggm% o8 BRRRRE an Ak QHARGE: B ghcﬁlsgiaﬁ& e iR One

deconpressio I'Ke "are prOV| oor unit. In
addi tion, a,indogr heat exchanger S room era re sen and
the i @B omtdoos U Adindaor Haits, %H@)d’i‘s}“glh SFfveW‘i ﬁu%P geﬁ)t}g ;ﬁuraﬁ?y of
conditioner, one refrigerant |ine connector port, |s r.ovi ded on ?%

out doorindeer unithi cFhecpresess lémﬁ@%tféﬂhftrde]éteﬁltﬂra&‘l 3if gonshtioney dhst fiﬁ‘?i?lf’)és thas g
both a refrigerant 1line port that can be connected to the outdoor unit and

a Si gndrarichimgtuhgut put port are provided on the indoor units. The outdoor
unit of this kind of multi-type air conditioner has a discharge |line

t enper Bagkgoamhaftr, an outdoor heat exchanger tenperature sensor, an
outdoor air tenperature sensor, a gas line tenperature sensor for each

i ndoor unit et &ﬂxdﬁt%n%ﬁeha\%g @A Qutdbdr tuni aste @A NRAGESUAL) thérecate tboftor
each i ndoor unit connected to the outdoor unit, and the like. In addition,

a i ndo 1rq§€§% 2 oNARGRErs SENSRlch (ﬁler&RH&(;retﬁH@fsaédﬁh@ct@@ RS Qhe ifd¥dr @nit! bAWi d

l'ine t ure sensor are provided in the indoor units.

multi-type air conditioners, in which one outdoor unit is connected to a plurality of indoor
units.

With a pair-type air conditioner, there is one refrigerant line connector port on the
outdoor unit and the indoor unit. A discharge line temperature sensor, an outdoor heat
exchanger temperature sensor, an outdoor air temperature sensor, one decompression circuit,
and the like are provided in the outdoor unit. In addition, a indoor heat exchanger sensor, a
room temperature sensor, and the like are provided in the indoor unit.

With a multi-type air conditioner, one refrigerant line connector port is provided on
the outdoor unit which can be connected to a plurality of indoor units, and both a refrigerant
line port that can be connected to the outdoor unit and a signal input/output port are provided
on the indoor units. The outdoof unit of this kind of multi-type air conditioner has a
discharge line temperature sensor, an outdoor heat exchanger temperature sensor, an outdoor
air temperature sensor, a gas line temperature sensor for each iﬁdoor unit connected tQ the
outdoor unit, a decompression circuit for each indoor unit connected to the outdoor unit, and -

the like. In addition, a indoor heat exchanger sensor, a room temperature sensor, and a

liquid line temperature sensor are provided in the indoor units.
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-1 - ~1~~O0 21011111 1111l TIMIT Il Ol ~I1~ 000002 In the event that the
. outdoor unit of the aforenentioned pair-type air conditioner is connected
‘to an indoor unit of a nulti-type air conditioner, the liquid |line sensor
in the indoor wunit will be worthless because it cannot be used. In
addi tion, because there is only one refrigerant |ine connector port

provi ded in fhehe QRhAMRE tHENddtdr UnftS MBS bfdrdRéntRInkd pad AP 8sndifidifer @41t door
unit cannot be connected as is to a plurality of indoor units of a

mul ti - tcéﬁfec?édrto%ﬂﬁgcl(}oir Anfe ro{ Qt i X da34| {;\(%ﬂﬁgﬂfn& ARS8 Ttht SerlRbr f the ﬁid{oﬁ% ype

air conditioner. cause o I'S, econpression circuits in
out door__yni. and_.i.ncreasi ng the nunber of refrigerant |ine connector ports
thereoﬁnﬁgghgﬁéﬁ”ggﬁﬁiﬁg?ﬁﬁgcmfﬁﬁ@?“ﬁ?{is'not necessary to specify the

i ndoor unit because there is normally a pne-to-one correspondence hetween
o out door - ulh SOBRGR SRS CRTe oY ghe detBaEan, bR PTOMAL ARt
function that specifies each indoor unit like in a nmulti-type air .

condi t ioytfioer pait 9éthepairtypedir copditionse thyf oytdper, unil,eannpt be prtingcted agis fonr ease
in the nunber of refrigerant |line connector ports in the outdoor unit for
a pai r -plypltyadfr indoorimitsoea multidype ais eondidionemeree pbutality of ipegrafnitsyofod

i ndoor units, it will be inpossible to normally control each indoor unit.
Fur t herpafirtepe aih comtitieneent Bédaate dfidis, Bdtiing devvnipredsion gh@uits inythe oaidoor unit
~conditioner is controlled by a multi-type air conditioner, the indoor unit

of the apadijhcredddSs BlelnundidfireftRerant &NO @bnMRARRRTB tBEeHE Bad/Beenl dordiRFedNOt
have the neceéessary liquid |ine tenperature sensor, even if the indoor unit

of ‘the RALI Y A6t AbdesGANH Efbé_%ﬁfgrth'é $SndOP R Heladse th€ iQnggmgélf ¥3hé-t@bn@

multi-type air conditioner. present 1 nvention provi nair

a1 - et ERAR gl B s 3 BBt bIELE PP AR coBldong oy

cond t roptariey that fetiee e ot Biiklits Brameitiee Hstrdondriidt Rusiion
Because of this, even if there is an increase in the number of refrigerant line connector ports
in the outdoor unit for a pair-type air conditioner, and these are connected to a plurality of
indoor units, it will be impossible to normally control each indoor unit.

Furthermore, in the event that the indoor unit of a pair-type air conditioner is
controlled by a multi-type air conditioner, thé indobr unit of the pair-type air conditioner
cannot be operated because it does not have the necessary liquid line temperature sensor,
even if the indoor unit of the pair-type air conditioner is connected to the outdoor unit of a
multi-type air conditioner.

The present invention provides an air conditioning branching unit which allows
either an outdoor unit of a multi-type air conditioner or outdoor unit of a pair-type air
conditioner to be connected to one or a plurality of indoor units of a multi_-type air
conditioner or a pair-type air conditioner.

Disclosure Of The Invention

The branching unit of the air conditioner according to the present invention serves to

connect the outdoor unit of the air conditioner to an indoor unit, and comprises an outdoor

.



Tﬁe branching unit of the air conditioner according to the present

. Invention serves to connect the outdoor unit of the air conditioner to an

.indoor unit, and conprises an outdoor -2 connector, an indoor connector,
‘and a branching line. The outdoor connector can be connected to either an
outdoor emt of a nulti-type air conditioner that is capable of connecting

one OUtc@HQéc_th“ah indoér Ebl’ﬂ{e%ioir,t ¥ndPfa bﬁaﬂ@l%g UiHel S THRN oﬁ"tﬁo&%&ﬁ{é&m&" ndah e a
pair-type air conditioner that connects one outdoor unit to one indoor

unit. | C t n o i - ural.l 0

i ndoorzﬁﬁ?%cg&?ﬁ%teﬁg%gﬁrﬁgﬁi@&sle gé)tfeéd)q@gt rr%%gg tltﬁcfane?i nc}ogsr b ni %esfogf
multi-type air conditioner or .the indoqgr unit of a ir-type of. air .
condi ¢ ihainE pREORbHORF o mheTihAlBRte Pie SumiheBot shiBE e St ¥he

i ndoor connectoks. The outdoor, unit of a multi-ftype air, conditioner and the
out doorceRffiPngthat qeapects gugoutdpqr ynitigiqnedndaor ygith  hhg &ndeor Fopmegfor Fapbe
connector port and a gas |ine connector port. In this situation, the

out doorcoregetrsc toopneh a8 agrvraditst @bandoor goitsl that ase disghyesalentedrrom angngst ghe
connected to the liquid |ine connector port on the outdoor unit via a

r ef ri gendour uhitnef a snwdti-type anxtondisiongiasr thé indeorwmihefa pair-fypetoftafratondisioner.
connected to the gas |line connector port on the outdoor unit. In addition,

t he i ndderbraithing lafe cannedtd the bypleontdnneadlarid the eidodn corndetotsndoor unit of a
pair-type air conditioner each have a liquid |line connector port and gas

l'i ne connect ameRfdoor uhit of Rl Huki-typabirAdnd#ibBer HAOBE cBIBBL GHI®Lf BFRirdype
plurality of indoor liquid Iine connector ports that are connected to the

| qui d did O IRRABCEHAMaPOS RURMiAS EorkBEBPhoBhd 3 itk Bk EbAAGREABL | iness and

a plurality o oor gas 11ne connectofr ports at are connected to the

o ovi ogT Bl S B st Sk AURRRe Mabi e P RRRRTO T A B Bobficd ©

provi de et ween e ou e nect or

liquid |ine. conpector port of the hranching line, and.a gas line

t ermper 40 HediSSLRESFOTnelEY o hn dhaut ISR P IE: bIR GRS, e BidReEest port
and the_indoor gas line connector port. In addition, a liquid |ine

t enper dngreanagsts port; thatds eenngeigd e thgean lingeonngetabpert pp ghe euidoor unit.

In addition, the indoor units of a multi-type air conditioner and the indoor unit of a
pair-type air conditioner each have a liquid line connector port and gas line connector port.
In this situation, the indoor connector has a plurality of indoor liquid line connector ports that
are connected to the liquid line connector ports on the indoor units via refrigerant lines, and a
plurality of indoor gas line connector ports that are connected to the gas line connector ports
on the indoor units. |

A decompression circuit is provided between the outdoor liquid line connector port
and the indoor liquid line connector port of the branching line, and a gas line temperature
sensor is provided between the outdoor gas line connector port and the indoor gas line
éonnector port. |

In addition, a liquid line temperature sensor is provided between the outdoor liquid
line connector port and the indoor liquid line connector port of the branching line.

Furthermore, a vapor heat exchanger for exchanging heat between refrigerant before

it passes through the decompression circuit and refrigerant after it passes through the
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line connector port and the indoor liquid |ine connector port of the

. branching line. Furthernore, a vapor heat exchanger for exchangi ng heat

" between refrigerant before it passes through the deconpression circuit and
‘refrigerant after it passes through the -3 deconpression circuit, is
provi ded between the outdoor liquid Iine connector port and the indoor

l'i qui d debdiRpreSiidie efr&lit, A9 provided Béldliebn b outhodrSliqli& Rk addhRedidtdport BRJ RPOT
heat exchanger has an outer tube and a pair of stop plates that block the

out er HMﬁ%rﬁthQEEcﬁﬂﬂém%ZQ refrigerant is introduced fromthe bottom

of the outer be into t |nter|or of the outer tube before it passes

t hrough the ;de ressi o and t dis u

ot rigerant 4 EEPOTE Ih3 sHeBbleH tt%&geqorﬁlﬁit et s e AR e

di spose alon the ottqgminterior || of the outer tube.

con ¢ RSHOP PREvial Pgek ecchier st O FroB hsreR: edhiEioist L dBeediios dsoor
unit, a pI ural ity of indoor units, and one branching unit. The outdoor
uni t h&ettem elythedoytem tubecigih e mtermrqf thecouerglbe | hefere db pagses dropsh tthe and
is an outdoor unit of a pair-type air conditioner in which one outdoor
unit i sleconpresti@uciranitpard thedower thathdistriblites refrigerahi afjer of hasi padsedrthrouigh sheach
have a liquid |line connector port and an gas |ine connector port. The

br anchidegoriprietsidrasiranit it disposeldiatengaheberadne intérisr veahofihé biwgr ebeh | i quid [ine
connector port on the plurality of indoor units with the liquid, line

connect or on ArhAr esHditRsler Bébokdin@ Bthd pedéntl ihPéhtiof @R EpNed ©of bn 6QIABEEENiN I
each gas line connector port on the plurality of indoor units with t he gas

line conpReh®y oPNnddte WHitsdand dﬁ@'ﬁranyﬂ?% Hﬁﬁ‘“c’ﬁhé‘guta%f vttt s hcf“ﬁcnlg‘ld line

deconpression circuit provided on t iquid Il ne connector a gas

e © SORRCAL6 8890 EPTRY 50, bhe lsm%mcot%gfts& L8F a gheBEUsRl i LY

of i ndoor unit fude”iNdoor romopair i'oners
The plural.i.t uni

condl t (%9 Pgl’ftrwat Wﬁtﬂ (H’z?p%ﬁtl‘eoro‘f IS FRREET A 15 OBF dPdhar: f%? %gud@'ﬂﬁr'raﬁby B to
one outdoor unit.

indoor units each have a liquid line connector port and an gas line connector port. The
branching unit has a liquid line connector for connecting each liquid line connector port on
the plurality of indoor units with the liquid line connector on the outdoor unit, and a gas line
connector for cennecting each gas line connector port on the plurality of indoor units with the
gas line connector on the outdoor unit. The branching unit also has a decompression circuit
provided on the liquid line connector, and a gas line temperature sensor provided on the gas
line connector.

The plurality of indoor units may include indoor units from pair-type air
conditioners.

The plurality of indoor units may include indoor units from multi-type air
conditioners that are capable of connecting a plurality of indoor units to one outdoor unit.

Furthermore, the plurality of indoor units may include indoor units from pair-type air
conditioners and indoor units from muiti-type air conditieners.

An air conditioner according to another aspect of the present invention is comprised

of an outdoor unit, a plurality of indoor units, and a plurality of branching units. The
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Furthernore, the plurality of indoor units may include indoor units from

. pair-type air conditioners and indoor units frommnulti-type air
_conditioners. An air conditioner according to another aspect of the present
invention is conprised of an outdoor unit, a plurality of indoor units,
and a plurality of branching units. The -4 outdoor unit has a plurality of
pai rs Qutddodluhil hhd NBlueAIPBEbaifs T usd RiSlediRectbi PsttsCHANAS 1iAE cHickfor poAfd 1S
an outdoor unit of a nulti-type air conditioner in which one outdoor unit
can be and ANACHRod:Ourlt BF W Ablrh-pBlair BSRAorth!ih Swhidh Sn! dH ok tohitLad BEOOT

units each have a liqui i ne nnector port and an gas |1 ne connector

port, i unjd.s . for pai -t ai k. .condi.tioner that copnects
bre. oucdma@i LA REHY R a0 us f e RS ingps e8P hen SO TR ¢«
each have a_ liquid l.ine connector for congﬁfting each [iquid |ine connector
port orfPRREFOr PR Anflidn gps {IAR FOPNSRPT: RO £ @Ffe INdoqUiuats 1Ak acPRRBRE AT on

t he outdoor unit, and a gas line connector for connecting each gas |ine
connect8Rdifgper thet qonBeqts oRepytdgorgmit Widh gne indopsunif.t herpluragifsof brgaching
connector on the outdoor unit. The branching unit al so has a deconpression
ci r cui tunitpeash krve aokiquid ding icquiegtdriforcamaeting each lignil bngemnnectoe portwpshat ur e
sensor provided on the gas |ine connector. Note that the air conditioner
may f urphlelitybef indogr usisdwih the tighidi litey@mnectdoon thenbttdobrawmincand 4 gailifle
connector port and a gas connector port that are directly connected to the

l'i qui d conidesttor ca@edtirehch Bes BRScoABRBLHSH ol Helplarality sF iRddF Aits Withtith@f a
multi-type air conditioner. Brief Description The Drawings Fig. 1 is a

bl ock .aﬁﬁﬁézl%lﬁfecﬁ‘)r Baithe sWtBGorQiid0qhe YRIHchB MR &Chds & dbcBfbfestidh %irklagoor

unit. Fig. is a block diagram of a palir-type outdoor unit connected to a
pair-t ! It 1 t -t L | 1g. 3.5 a block
G agr oy opoEF G fhe 1A D ool dro B 1sBhelllr sebPoralided, 5 255

line connector.

Note that the air conditioner may further be comprised of a multi-type indoor unit
having a liquid connector port and a gas connector port that are directly connected to the
.liquid connector port and the gas connector port on the outdoor unit of a multi-type air
conditioner.

Brief Description Of The Drawings

Fig. 1 1s a block diagram of a pair-type outdoor unit connected to a pair-type indoor
unit.

Fig. 2 is a block diagram of a pair-type outdoor unit connected to a pair-type indoor
unit and a multi-type indoor unit.

Fig. 3 is a block diagram of a multi-type outdoor unit connected to a pair-type indoor

Fig. 4 is a block diagram of a multi-type outdoor unit connected to a pair-type indoor
unit and a multi-type indoor unit.
Fig. 5 is a diagram which shows the interior structure of a branching unit.

Fig. 6 is a perspective view of a refrigerant brancher.
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unit. Fig. 4 is a block diagramof a nulti-type outdoor unit connected to a
. pair-type indoor wunit and a nulti-type indoor unit. Fig. 5 is a diagram
~which shows the interior structure of a branching unit. Fig. 6 is a
‘perspective view of a refrigerant brancher. -5 Fig. 7 is a |ongitudinal
section of a vapor heat exchanger. Fig. 8 is a cross-section of a vapor

heat exchangeig, 7R 8lorgitu8ingl cB6Kofd dporRestRRvhdngert he general structure of
an outdoor unit and a branching unit. Fig. 10 is a graph show ng the

relationship [ rgt, of a conpressor and rate of
S RERASQRER AP AL NI O 5 COTF

refrigerant ation. Fig. t shows the relationship

bet ween t he erjure se of a [i I r f.alr flow
Fig. 12 is a%ﬁ)g'oéw%: %P O%l‘h‘g%&%‘ %r?“glg(rfrﬁpﬁ ggn§¥aqeﬁ ec r?g%\gglo\?géoggn rto .d JFi g.
13 is %FH wchatrt showi ng an exanple of electric valve control. Fig. 14 is
a funct™BEANERYck di agram of a branching unit controller. Fig. 15 is an

exanple of a_translation table. Best Mdde For Carrying Qut The |Invention
[ Branchi ng ufig Y0nsta graph senwiagtherghationshiphetwern the ppprafiona) fegquengy of a
structure of a branching unit that can connect and use any conbination of
i ndoor compressorfand matp af refriggrantaiitculabiodi t i oners and nul ti-type air
conditioners will be described. <Pair-type outdoor unit + pair-type indoor
units> Fig. Fighdwis ergapgiathat tshipes ahét delationshipt bétG@erc o epérade tpolse ¢ff amal ity
of pair-type ‘indoor units 200. The pair type outdoor unit 100 is conprised
of a cemmEasEVe dfdlthe paté 6f4ir Now. - |
Fig. 12 is a flowchart showing an example of electric valve control.
Fig. 13 is a flowchart showing an example of electric valve control.
Fig. 14 is a functional block diagram of a branching unit controller.
Fig. 15 is an example of a translation table.
Best Mode For Carrying Out The Invention
[Branching unit that can connect a pair-type and a multi-type]
The structure of a branching unit that can connect and use any combination of indoor
units from pair-type air conditioners and multi-type air conditioners will be described.
<Pair-type outdoor unit + pair-type indoor units>
Fig. 1 shows one pair-type outdoor unit 100 connected to a plurality of pair-type
indoor units 200.
The pair type outdoor unit 100 is comprised of a compressor 101, a four way
directional control valve 102, an outdoor heat exchanger 103, a decompression valve 104,
and an accumulator 105. A discharge pressure protection switch 108 for detecting an
abnormal rise in the discharge pressure is provided on the discharge side of the compressor
101, and an inlet pressure sensor 110 for detecting the inlet pressure is provided on the inlet

side of the compressor 101.

In addition, an oil separator 107 for separating the lubricating oil included in the
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directional control valve 102, an outdoor heat exchanger 103, a

. deconpression valve 104, and an accunul ator 105. A discharge pressure
_protection switch 108 for detecting an abnormal rise in the discharge
pressure is provided on the discharge side of the conpressor 101, and an
inlet pressure sensor 110 for detecting the inlet pressure is provided on

t he i nlrgfrigefinfl @nd tetlifidh RO RS aQumbtor 165 RAstolided onaRe @iskha8Pidato?rthd 07
for separating the lubricating oil included in the -6 refrigerant and

ret ur niggghnirdssérO1611€ &Zcﬁ : ch%t fihe iis?o@ﬁ@@'!f@ﬁﬁet%[it@&g?i t?artgt% 5 e Of

the conpressor 101. arge 1 ne therm stor ecting the

tenperat ure on.th di scharge, si.de of. the .conpressor lisinstalled in
t he oi ?ﬁsscé?)rgrgdgro(%won}grﬁsrs sls(alrléu}sgad{?flé’f fhr?gm aeP'ﬁ‘fS%{i@?'i s provided in the
path that connects the outlet of the oil_ separator 107 and.the inlet of
the accumul at’bPreipyEe fqgﬁﬁ&amlivsdﬁ SR Pratied Hothg Ry e cpnageds the pygetofiihe
detecting the outside air tenperature, and an outdoor heat exchange

t her mi Siloyeparator 104 randdhe inletrpf the acquanpatpni Ot dn gdditine, Buewside alfdhermigtiehanger
103, are provided in the outdoor wunit 100. A liquid |ine connector port
114 and 1 fgndeteéting the outstdeoair pemperdtafe, ané ap rootdoge deatrexchangeahemiister Ui t
100. Inside the outdoor unit 100, the deconpression electric valve 104 is
connectferddtectingahé tempetlathirens the vutdobdolicap exdhaidet, 1 08 naretprevillediin thayutdoor
directional control valve 102 is connected to the gas |line connector port
115. Aunitqeod |ine shut off valve 116 and a gas line shut off valve 117
are provided on the inner sides of each connector port. Each pair-type

i ndoor unit gﬁpﬁ%ﬁlé 1ine TPk A tp91f’t 128 ahd 9 QQ¢ liﬁke@&nn@éﬁpgcﬂ'g gssﬁg éroﬂ@éii intthe

refrigerant I1nés connected to the indoor heat exch 1 are connected

liquid-line. . 04 . ' ) .
to Iiquydidd 'Iﬂﬁlt %ng‘fr?sﬁé’er tﬂ%%{ntﬁo@r ﬁn?g‘ﬁogg% P%c{b%(y%?sg@ fﬂg&Pngﬁaﬁ% 20251 N

addition, a roomtenperature erms I ndoor room
t erper SPUPE s o 68 iqeREBEF HERetoE poRaNGeA oA TE TR GV TorE YAt or
uni t 201%'2 is connected to the gas line connector port 115. A liquid line shut off valve 116 and a
gas line shut off valve 117 are provided on the inner sides of each connector port.
Each pair-type indoor unif 200 is comprised of an indoor heat exchanger 201, and
the refrigerant lines connected to the indoor heat exchangers 201 are connected to lliquid line
connector ports 204 and gas line connector ports 205.
In addition, a room temperature thermistor 202 for detecting the indoor room
temperature, and an indoor heat exchange thermistor 203 for detecting the temperature of the
indoor heat exchanger 201 are provided in the indoor unit 200.
In Fig. 1, the air conditioner is constructed such that there are three pair-type indoor
units 200 connected together, and the same parts in each of the indoor units 200 are referred
to with the same reference numerals. This pair-type outdoor unit 100 and the plurality of
pair-type indoor units 200 are connected together via a branching unit 300.
| A branching unit 300 is comprised of one outdoor liquid line connector port 301 that

1s connected to the liquid line connector port 114 on the outdoor unit 100, a plurality of

indoor liquid line connector ports 302 that are connected to the liquid line connector ports
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In Fig. 1, the air conditioner is constructed such that there are three

. pair-type indoor units 200 connected together, and the sanme parts in each

~of the indoor units 200 are referred to with the sane reference nunerals.
This pair-type outdoor unit 100 and the plurality of pair-type indoor
units 200 are connected together via a branching unit 300. A branching unit

300 i s 2pangy treestuiit? BE iridod @mits l20aUbsk bhﬂd@oﬁ%ﬁ‘mﬁé eénmefor pAtl3dNaat id S
connected to the liquid line connector port 114 on the outdoor unit 100, a

pl ural ich}{%&fted to RO e WdhAedrdr 03] %QBuBBBF%}i@P(?O LHRL ggﬁiﬁgg%@mbﬁd to

the liquid I'tne connector port 4 on the urality oor units

290, e RS9 BHLSR R BRed g a4 Sp e 22

e ou or uni an al’ I hdoor

gas line connectqr ports_ 304 that are connected.tq.the gas lin nect or
Dort s, ToaBl ghadogl it 700 e aBcr R o Fing orbon M GeS O Babr

liquid |ine connector ports 302 and three indoor_ gas |ine connector ports
304, artbregprdoos gas bine goprsctar porigS84oand theyiareienly iohthesusexfohe oot uaits
thereto. In addition, a branched line is formed fromthe outdoor liquid
line .Q28Ameonentedotheretd0 1ntagldisionh ajbnatwbed lingid forinied dropw theeautdeorgimuid BoR, and
| i kewi se a branched line is formed fromthe outdoor gas |ine connector
port 3Q@3nhet@gohit I01doeactgiadodr ligid innewinectopport 303 @4d likewisa ndrarichiedline

el ectric valves 305 for reducing the pressure of the refrigerant that

passes it kRl ol BHe, oubdibr gadlitk edrinkdtoPpork BOBItledch Aldob 8adMisd EnBedObpdror
detecting the tenperature of the refrigerant that passes therethrough, are
each pryui ded along the branched lines that |ead fromthe outdoor |iquid

| i ne connector port 301 inside the branching unit 300 to each indoor

1aquid 1ine GoaNeah9 orR9lded Otved 30896 1diRBing 3ne pHlsAlrk of AL (RRcraht fhat

therm stors enperature~o refrigeran passes
t her et hrough. are each provided ..al opg. t he ‘brapched, |i hat., ] ead fyomthe
out doorPag¥ ﬁlﬁeﬁgm%ahe&dgra Bﬁi‘i‘h%ogpg‘r‘ﬂé‘f‘gémtehglmﬂ’rsgﬂﬁ mgtf?fnidfge%rtg t8% each

i ndoor gas |ine connector port 304. Because the byanching unit 300

conpr | SERPEARKE afC the ﬁémtgﬁ@flﬁm Bassesherettrapehy ateegach prayided-along the Branched

lines that lead from the outdoor liquid line connector port 301 inside the branching unit 300
to each indoor liquid line connector port 302. In addition, a plurality of gas line thermistors
307 that detect the temperature of the refrigerant that passes therethrough are each provided
along the branched lines that lead from the outdoor gas line connector port 303 inside the
branching unit 300 to each indoor gas line connector port 304.

Because the branching unit 300 comprises liquid line thermistors 306 that detéct the
temperature of the refrigerant inside the liquid lines of the indoor units, temperature control
for each of a plurality of pair-type indoor units 200 that do not’have liquid line sensors can be
conducted by connecting them to this branching unit 300.

The decompression of the liquid line can be controlled by setting the aperture of the
decompression valve 104 provided in the outdoor unit 100, and by adjusting the aperture of
the electric valves 305 provided in the branching unit 300. In addition, the decompression
valve 104 and the electric valves 305 can be constructed such that they are controlled in a

composite manner.



tenperature of the refrigerant inside the liquid |ines of the indoor units,
_ tenperature control for each of a plurality of pair-type indoor units 200
_.that do not have liquid |line sensors can be conducted by connecting them
to this branching unit 300. The deconpression of the liquid Iine can be
controlled by setting the aperture of the deconpression valve 104 provided

in the outdoePaiiype ckddbor aafl +iuRkicdlypé tidoer e+ pRietyperifdsdr unithe el ectric
val ves 305 provided in the branching unit 300. In addition, the

deconpr essi Offig ‘Qaéh‘b%rslé’é‘mﬁﬂgn GRS RLER | ﬁr-i&%eVd%ﬁdo%Q%nR%)O% chRMRidduet £d
such t hat they are controlled in a conp05|te manner. -8 <Pair-type outdoor

uni t +n§m ftkpv\}ffﬁg r'dﬁ?t%baﬂﬁ'p%urtgpe ?dérmﬁsbﬁ oor unit> Fig. 2 shows a

situati on one palr oor uni 100 is connected to a

Tonst 7 b on 1382 ﬁlﬁimﬁé?rfz 3t ?%335 HobE s ltnilt s sr—éxgeml%anﬁ%%%r

units 200  are_identical to.that shown in F #q% each part V}d
r ef er r S&¢ ¥gntigal fp thakshosmain Fig el ape éachrmlitewm b%w rfed;te “athd@g SRPHS srﬁneﬁ

these parts will be omtted. In addition, the branching unit 300 can be
const r mumethljand thie a dasesiptian o€ theas pastsowil berprmttgd 11In agdditiann the brarpbeng wipt i on
of it wll be omtted. The multi-type indoor unit 250 is conprised of an
i ndoor 3l08atn decbastgetedmithe amne manner adstmwnhimaFige k cdralnthes a2sdcripsionarfnect ed
toaliquid line connector port 255 and a gas line connector port 256 via
out doorwillibaesnittedt addi tion the i ndoor unit 250 is conprised of a
tenperature therm stor 252, an indoor heat exchange thermnistor 253 for

detecti ng FhQ‘hTeefﬂmﬁft?ﬁélﬁﬁio&f uhif @50 RdeghphRatof AXa06EARAt Schangt®5a, hadiui d
‘line thermstor 254 for detecting the terrperature of the refrlgerant t hat

passes tflé]fn(aU&hhéa? gxéﬂaﬂgércﬁ 1'i8'€0 \é@é t§Q 'T%udf']ﬁrﬁfﬁ(%nhgctg%t 125 s line

t enperature contr ol be con cte eve det I’OI'TI

5|n;t[1er CE)QI?CC%T ort(§5|6'vr1]ae01t1tﬁoor lrlset3or 254 provided in the nulti -type i ndoor

In addition the indoor unit 250 is comprised of a temperature thermistor 252, an
indoor heat exchange thermistor 253 for detecting the temperature of the indoor heat
exchanger 251, and a liquid line thermistor 254 for detecting the temperature of the
refrigerant that passes througH the liquid line.

When constructed in this manner, temperature control can be conducted even if the
detection data from either the liquid line thermistor 254 provided in the multi-type indoor unit
250 or the liquid line thermistor 306 provided in the branching unit 300 are employed. In
addition, with the pair-type outdoor unit 100, the multi-type indoor unit 250 can be used as is
by employing the branching unii 300. Other than the example shown in Fig. 2, the
branching unit 300 can also be connected and used with a plurality of multi-type indoor units
250.

<Multi-type outdoor unit + pair-type indoor units>

Fig. 3 shows the situation in which one multi-type outdoor unit 150 is connected to a
plurality of pair-type indoor units 200. |

The multi-type outdoor unit 150 is comprised of a compressor 151, a four way
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250 or the liquid line therm stor 306 provided in the branching unit 300

. are enployed. In addition, with the pair-type outdoor unit 100, the
.multi-type indoor unit 250 can be used as is by enploying the branching
unit 300. O her than the exanple showmn in Fig. 2, the branching unit 300
can al so be connected and used with a plurality of nmulti-type indoor units

250. <Mitetiiora¥ REntedItvARRY 13Miah cutddd@ihat! 42Rarlgef 998, AHA! 4rS Zcchhiblatsy BIWWA t he
situation in which one nulti-type outdoor unit 150 is connected to a

pl ural idi%hglffgegﬁg%sypegg@é%@g%ﬁgi 1;5% 8204 et 5@3{ 5650%9%@2%2@& d}é@i&%g&% s

conpri se our way - recti ona ro ve

152, a oQr._heat exchanger 153, d an_accu atar 155, A discharge

pr essu&égsléﬁ%tlgg (fvtl)% Osr\l/\nﬁ}ec(ﬁscggr@“ bd% O(fg ® ?rlnﬁrﬁssé)ﬁqggnﬁ%r’?é’ll St QESPYe SROr

di schar ssure i s . provide.on the discharge si of the compressor 151
and an ToHifat dsicelios e Ll pEessure isgeyoyiged g fecilen i of RE e foBPTSRicbr o | S

provi ded on the inlet side of the conpressor 151. In addition, an oil
separat or 1570 fadfitioanan 1l ssgareins 15duior separatingothe Iphasati@edil mcluded in the
refrigerant and returning it to the accunulator 155 is provided on the

di scharrgiFigstagt and rethming trip thes sevumbdator 15 Missprhvidg@ ohithe disakarge siderof 169 f or
detecting the tenperature on the discharge side of the conpressor 151 is

i nst al loethpressoth&5hi | A sdipchargeolind Bhermistqar 5% foe detegtinga then genviseratere16 ths
provided in the path that connects the outlet of the oil separator 157 and
t he i nldg¥chadge site oReiteidriprésaor 15155 ilsbalRd Gh tHeil sepirafitiSTde air therm stor
161 for detecting the outside air tenperature, and an outdoor heat exchange

therm stor 16ZprefQfe H:?ﬁfaﬁﬁé DavE 163 1SB6RE W e Phthi S QU0 ﬁ%:t Sphbanger

153, are provided in e outdoor wunit 150. In-addition, |1qui I ne
connect gr - ' tor r{s .1.169. are
o ovi acl SRRl 150 g 48¢ RAbIRR b REIGER PRE 1B ag REh- o Bige i st

P IEH M5 BeteSircihe usldl A Fenditarure” Bnd ol CRRIBOP B bxcRangd Snbriblof’ 162 "

for detecting the temperature of the: outdoor heat exchanger 153, are provided in the outdoor
unit.150.

In addition, liquid line connector ports 166, 167 and gas line connector ports 168,
169 are provided in the outside unit 150. Inside the outdoor unit 150, decompression
electric valves 164, 165 are connected to the liquid line connector ports 166, 167, and the
four way directional control valve 152 is connected to the gas line connector ports 168, 169.
In addition, a liquid line shut off valve 170 is provided on the inner side of the liquid line
connector ports 166, 167, and a gas line shut off valve 171 is provided on the inner side of the
gas line connector ports 168, 169.

The pair-type indoor unit 200 is identical to the one shown in Fig. 1, and thus a
description thereof will be omitted.

Here, two branching uniis 300A, 300B are provided. The outdoor liquid line
connector port 301 on one branching unit 300A is connected to the outdoor liquid line
connector port 166 on the outdoor unit 150, and the outdoor gas line connector port 303 on

the branching unit 300A is connected to the outdoor gas line connector port 169 on the
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four way directional control valve 152 is connected to the gas line

~ connector ports 168, 169. |In addition, a liquid line shut off valve 170 is
_provided on the inner side of the liquid line connector ports 166, 167,
and a gas line shut off valve 171 is provided on the inner side of the gas
| i ne connector ports 168, 169. The pair-type indoor unit 200 is identical

to the Qidos BNMN150! FAhJaddltiorANHe tdhktiooR lihed Fink RiohRettdBEE B01 V1 khddBther
omtted. Here, two branching units 300A,~ 300B are provided. The outdoor

i quid . he: ] al ' i dto
the. outtiaaging @i EIEs Bfdcicild (o RBR ERFRM rkiBibs B fod h BRIBERCET
t he out doo as_Ji.,ne cannector. port 303 on branchi ng.unit .3 i.S
connect il 1305l W aBOPOE 2o irk otennilar B pOF o BE HaRiE uhito S0l S o
uni t 150. Iqﬁfdd'tioa, t he outdoor liquid |ine connector port 301 on the
ot her 9PBERe tlRdhaavtoarsling ceriehior Per 108 op e Qpidepsaintt 1i5§ui d line
connector port 166 on the outdoor unit 150, and the outdoor gas |ine
connect or porkheduanching watshiddc 30AB aie eecha@mrested to BiierepaietyPe andaes upils door
gas line connector port 169 on the outdoor unit 150. The branching units
300A, '2000fsr artetabafcdix paintypetindbor anith2@Ecpmected theeeto.ndoor units 200, for a
total of six pair-type indoor units 200 connected thereto. By enpl oying

these types @y &nplogitigndeseniypss 30BAncEAY Bnits BEOALBGIB,i the dértiword datmfrdnne
liquid line therm stors 306 provided in each branching unit 300A, 300B can

be enpltRy Bguid 176 dhdrRiRers 30 hPovi @ ihRaclt BRAnSEnE AR 9008 B 00B¢Eh beflovdd, a
plurality of pair-type indoor units 200 that do not have liquid |linhe

tenper %Fi&%gﬁé’r@t%?é con oFc&P:FH‘&ﬁ)Hﬁ&e&O ﬁg%(,‘il;@én‘iﬂBﬁu%&l}r‘&??ﬁir—t;‘rﬂyi ddorQmitt hey

can sti operated. <Multi-type out unit+ ype i ndoor unit +

gﬂ!{ égbﬁ?ﬁ@ﬁt‘h%tn%g 851; I!ilar{/ietll> ullzd 988 %?Iﬁpbec%\éﬁreafefn:s})rlé aatr(ie ggmi(f@temio Cahrtn?lgf_;g%g loélid_otoype

1S connec a -type 1 ndoor uni n

pai r-type indoor units 200. re, the exanple shown is one nulti-type of
indoor‘@ﬂﬂé%Q Y Seystl eﬁ%¥¢giype i ndoor units 200 connected to one group

of
<Multi-type outdoor unit + pair-type indoor unit + multi-type indoor unit>

Fig. 4 shows a situation in which one multi-type outdoor unit 150 is connected to a
multi-type indoor unit 250 and pair-type indoor units 200. Here, the example shown is one
multi-type of indoor unit 250 and two pair-type indoor units 200 connected to one group of
connector ports on one multi-type outdoor unit 150 via a branching unit 300, and one
multi-type indoor unit 250 connected to another group of connector ports remaining on the
multi-type outdpor unit 150.

The multi-type outdoqr unit 150 is identical to that shown in Fig. 3, and thus the
details thereof will be omitted.

An outside liquid line connector port 301 and an outside gas line connector port 303
on the branching unit 300 are connected to a liquid line connector port 166 and a gas line
connector port 168 on the outside unit 150. In additiqn, a liquid line conneétor port 255 and
a gas line connector port 256 on the multi-type indoor unit 250 are connected to a liquid line
connector port 167 and a gas line connector port 169.

One multi-type indoor unit 250 and two pair-type indoor units 200 are connected to
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connector ports on one nulti-type outdoor unit 150 via a branching unit
300, and one nulti-type indoor unit 250 connected to anot her group of
~connector ports renmaining on the nulti-type outdoor unit 150. The
multi-type outdoor unit 150 is identical to that showm in Fig. 3, and thus
the details thereof will be omtted. An outside liquid Iine connector port

301" andhépraabHifg ARit 9@6 | TRE cSRANAINVS tREEndoB unfare HertcaING thdl 3hWoh in 300
are connected to a liquid line connector port 166 and a gas |ine connector

port 1g§g§)'?t3@e ﬁm@dé&lgof‘ﬁl%s?*@g@g ttﬁé a liquid line connector port

255 an a gas I ne connec nultl-type i ndoor unit 250

are connecte idline nnect qr 7 and as | i ne, connect or
port 160, - oneltiten By <ripiins, dioprainnne ssg 3G waf bR BILR el BRAY < 200
are connected.to t he bra chln uni t 300, The construction of_ th se

" ndoor T4 qrsunaﬁsethiﬂaihﬂ nEber; of FARECIOR FRHS 1O the;rgualti-typg Quigloon yit I7Qs

details of these will be om tted Thus, by enpl oyi ng the branching un|t

300, i taddition, becayes Hepliquid dingdamperatuse sensor ik @Brindeartunit peded fie candled of
connector ports on the nmulti-type outdoor unit 150. In addition, because

t he | i qomld-typeeirt @mdércmencen denmibstitutedayy thedbquid Umet themadtod 306 in@ildb rtb¢ a
multi-type air conditioner can be substituted by the liquid |ine therm stor

306 i nYrakechidpeunitd ) alpaiigypsindoSOthit 200P¢einIbet opfedtediv muhi-type @dtdoanukie
connected to a nmulti-type outdoor unit 150, and can al so be conbined with

a mul tirsoyRfl dandPRrbelidiibirddOvit\d niM\¥heah@e? unft@Bper at ure control can be
conduct.ed for each indoor unit by prOV|d|ng electric valves 305 and liquid

i ne ther m Sty shGiftp abs\ dembeinRt BBKRINGRUR LortfiRiciCfor &BEMnddil R B ¢

connected thereto, and opera I ona cont can ed even

ot RGO O, SR b TS By

constr U%E:}Il ?rrlldo%fr lfnrlltecc?nvx\lnegtgg tﬂ(g'eto, a}lgi operational control can be conducted even if an
arbitrary combination of outdoor and indoor units for multi-type air conditioners aﬁd
pair-type air conditioners are employed.

[Internal construction of the switching unit]

Figs. 5 and 6 show the construction of the brémching portion inside the branching
unit 300.

A branching portion that branches the refrigerant lines is constructed inside the
branching unit 300 between the outdoor liquid line connector port 301, the outdoor gas line
connector port 303 and the indoor liquid line connector ports 302A to 302C, and the indoor
gas line connector ports 304A to 304C.

A liquid line 333 connected to the outdoor liquid line connector port 301is branched
to branch lines 332A, 332B, and 332C via a liquid line branching portion 331 after being
introduced to a vapor heat exchanger 330. Electric valves 305A to 305C are respectively
provided to each branch line 332A to 332C, and the output of the electric valves 305A to

305C are introduced to the vapor heat exchanger 330.

Connecting lines 334A to 334C that lead from the vapor heat exchanger 330 on each
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Figs. 5 and 6 show the construction of the branching portion inside.the

~branching wunit 300. A branching portion that branches the refrigerant

. lines is constructed inside the branching unit 300 between the outdoor

Tiquid Iine connector port 301, the outdoor gas line connector port 303
and the indoor liquid line connector ports 302A to 302C, and the indoor

gas |i ngakBNnRCiPrA ROBBIC 3P4 feshOctiVeR Ceoniebtedl ¥ GhdooP ¢iqarBlitO Botret®e pbis t he
outdoor liquid line connector port 30lis branched to branch |ines 332A,

332B, apda3didmeia a liquid [ine branching portion 331 after being
introduceé 10 a vapor heat exchanger 330. Electric valves 305A to 305C are
respectively to h |ine 332A t and,t he ou&. ut of

id h b 33
LhePereotri b Ctngiines s 58K Jooafits e ishssiivy et (S goqtons ke

exchanger 330. Connecting lines 334A to 334C that |ead fromthe vapor heat
exchand@Pneiy ROFSSREH to 394C and epth GopacasingAiies 3340 406 i# eapeete e pygas .
connected to indoor liquid |ine connector ports 302A to 302C. Connecting

| i nes 388A3/0viaamas ding branching: poreny 33onnkacadditiong ajprekswe rgeilatinghealve 3dhect or
ports 304A to 304C., and each connecting line 335A to 335C is connected to
a gas fbr reguldagirg picaswe gawovidedbhémaer thergupbling 333 Sdahe gas lacdidfi on, a
pressure regul ating valve 338 for regulating pressure is provi ded between

the |iquid |iliguid3heatherniib@rg366A itt808G 7andlgaqUing themeistore3 5 t®B97CGBA t 0
306C and gas line therm stors 307A to 307C are +provided on the connecting

l'ines 334Adéd 0B IRE-coritidting et 33326 3330 | 8B 5A b 13850f int the vikiRAP T thé qui d

| ine connector ports 302A to 302C and the indoor gas |ine connector ports

304A tiﬂ?](fbgailgﬁid?lﬁg Rnh¥God ;Q)rg%EO%gtto t3p§c'3@m&f‘er iﬁE&UregaQiin{e] B6nretfof ?ﬁ&‘é §f4A t hat

passes 't “interiors thereo apor heat~ exchanger> The vapor
heat eX§ hﬁl@?ranﬁ?’ger\'/es 1§ AARLS W ?egnpae%tl.slrréog\f' tl'lenrelfi"igérar?t' that passes through the

interiors thereof.

<Vapor heat exchanger>

The vapor heat exchanger 330 is constructed as shown in Fig. 7.

In the vapor heat exchanger 330, an outer tube 353 whose inner diameter is bigger
than the liquid line 333 is connected between a refrigerant' introduction member 351 for
introducing Irefrigerant into the vapor heat exchanger 330 from the liquid line 333 when the
air conditioner is being operated and a refrigerant discharge member 352 for discharging
refrigerant to the electric valves 305A to 305C from the vapor heat exchanger 330.

The outer tube 353 is constructed from a middle tube 361 that is cylindrical in shape,
and closing plates 362, 363 for closing both ends of the middle tube 361. As shown in the
figure, the refrigerant introduction member 351 is placed near the bottom of the vapor heat
exchanger 330, and is installed such that it passes fhrough the closing plate 362. In addition,
the refrigerant discharge member 352 is placed near the bottom of the vapor heat exchaﬁger
330, and is installed such that it passeé through the closing plate 363.

In addition, decompressed refrigerant lines 354A to 354C that diécharge and guide

refrigerant from the electric valves 305A to 305C in the branch lines 332A to 332C are
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In the vapor heat exchanger 330, an outer tube 353 whose inner dianeter is
~ bigger than the liquid line 333 is connected between a refrigerant
_introduction nenber 351 for " introducing refrigerant into the vapor heat
‘'exchanger 330 fromthe liquid line 333 when the air conditioner is being
operated and a refrigerant discharge nenber 352 for discharging

ref ri ggnsHuck®iritd ereebiRE tab& 35RbY B V3Por hdaP emﬁﬁé&rm dnideary BRsUghh®@kther
exchanger 330. The outer tube 353 is constructed froma m ddl e tube 361

t hat i%quérg]ﬁg%jg?mdﬂsﬁ@peme iﬁgk% 1ﬁ1|e9§.55‘19ﬁ63559§f(§§re3ﬁs2cha 681d @%_eﬁieﬁ%} gg both

ends of "t e tube 361. As own In the Igure, the refrigerant
i ntrodygction er, 351 4 l.ac r. & 0 f.l v .
exchangfg\ V%pé’ﬁgg%% clil"’lsnglernés a ltg%ggpuogﬁgg lﬁig{a ?lﬂi% %%@ggg:s%erﬁi:}ggbg%p Iilelng %554|‘Ahg

pl ate 36 n addition, the refrigerant dis rge er 352 is placed
near tﬁ‘égﬁ‘b{:’t %?é@ﬁglv&%%h]i‘erﬁéféﬁe ﬁ%fﬂbg es%@%é%"ég%g?s installed such
that it passes through the closing plate 363. In addition, deconpressed
refrigerant [Thedanesdings 8354w & 3G, ate igithe pentigh partion @iithreintgrior of g middle r om
the electric valves 305A to 305C in the branch lines 332A to 332C are -13
ti i nttvkedifdednd as shawreinokiges, areldispesd abdng the lewigronnérerall ekibhanigdle 889 and
are brought together by inner lines 355A to 355C. The inner lines 355A to
355C ar¥¢ldi scharged to the exterior of the vapor heat exchanger 330 at the
opposite side of the deconpressed refrigerant lines 354A to 354C, and are

brought together biychiAg uaRNFBEC bexstrutted Sn 384 AnksheB3Kigh téMperafit€ refrighfunt 355A
to 355C are in the central portion of the interior of the mddle tube 361,

and as sﬁﬂgm frén thd outdooPhet @&aa&g&qhﬁhg%oﬁﬁgeisls% led i28he WEhl 10 33Re
m ddl e tube 361. In a branching Unit 300 constructed in this manner, high

cool i ng et u%%féeeﬁﬁ%?%ﬂi%%t%ﬁ ISP h it L %he AR B¥ SI0P M Vilbt N0
o the interi e 353

L EETMEE SRR CRT N AU T R R R
disc harv%?v%s t3851(§i|t(()3 %g'c %ia the refrigerant discharge member 352 and the liquid line branching
portion 331.

In addition, the refrigerant decompressed by the electric valves 305A to 305C is
supplied inside the inner lines 355A to 355C of the vapor heat exchanger via the
decompressed refrigerant lines 354A to 354C.

The high temperature refrigerant supplied inside the outer tube 353 of the vapor heat
exchanger from the refrigerant introduction member 351 of the liquid line 333 is supercooled
and diséharged from the refrigerant discharge member 352 by means of heat exchange
between the decompressed low temperature refrigerant inside the inner tubes 355A to 355C.

Here, the refrigerant introcluction member 351 and the refrigerant discharge member
352 are respectively attached to the bottom portion of the closing plates 362, 363, and can
efficiently guide liquefied refrigerant to the electric valves 305A to 305C. In addition,
because the inner tubes 355A to 355C are provided along the bottom of the inner wall of the

outer tube 353, the refrigerant that flows from the refrigerant introduction member 351 to the

refrigerant discharge member 352 comes into contact with the outer surface of the inner tubes
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val ves 305A to 305C via the refrigerant discharge nenber 352 and the liquid
~line branching portion 331. In addition, the refrigerant deconpressed by
.the electric valves 305A to 305C is supplied inside the inner |ines 355A
to 355C of the vapor heat exchanger via the deconpressed refrigerant |ines
354A to 354C. The high tenperature refrigerant supplied inside the outer

t ube 353s5afiot3hecvapor heat exchanger fromthe refrigerant introduction
menber 351 of the liquid line 333 is supercooled and discharged fromthe

refrigerant Ci%e%&&k%r&ethi? & ir?‘%faflﬁ)’ong‘?ﬂ%higﬂ .t@%@taﬁgwgas@rgﬁns Bty TK&‘Pg

deconpressed Tow tenperature refrigerant T nsi e 1 nner tubes

355C. Her the refrigerant Jintroducti enber. 3 d the refrigerant
i schar e Bl Heal BB b W FRIRCTG 3% AEC bRt GIPRERT o
t he cl osi | at eg 362, 363, .and _can_  efficjen uide. liquefjed
o 11 gdnamberisdod the B RO et saEn 03 b G PTG e ¢ he
i nner tubes 355A to 355C are provided along the bottomof the inner wall of
the odiguid spbatabent exghangeftakeseplage betvegenf thevanterr Bibet HS pethe yepainkeat
i ntroduction nmenber 351 to the refrigerant discharge nenber 352 cones into
cont actexghariget A0 aud the igoerf tabes 35A e 3550er Thush s genkrhat®s A exoes8BEElow

Because of this, even in situations in which there are two streans of

r ef r i gatoisetcausedhylrefiefanothat Hewothrowighreléedd valxesB05geto 05t daa beipiieviedtedi ne
333, the refrigerant discharge nenber. 352 and the intake portions of the

~electric val yefand@lioh®f &iblmaam Bedhéantthy ooteAlnit AR the bedscHingnithat heat
exchange takes place between the outer tube 353 of the vapor heat

exchanger 330 aiifirol BRck BPRIe fu‘é@ﬁ? gﬁé%ﬁd 103 b%éé{:hing-rl%]?tzi’smssﬁﬁ{?ﬁn 91?15%': at i fgcof

excessive flow noise cause rigerant that rouglt el ectrrfc

val ves a3r9§ﬁ [Ity?e gﬁtgg?rﬁ@tb‘?@ntg{]‘?s\ég%ﬁg? fmkgé%%ﬁ{n ssion of information between

t he out'er 65 . he . . rol block of the outdoor unit
and the branching woit, s shown in £10. 9 Fe8e ool hof YT io4hgRor unit
microprocessor, a ROM, a RA'M,. and a variety of interfaces.
A variety of sensors are connected to the outdoor controller 181, such as. a discharge
pressure protection switch 158, a discharge line thermistor 159, an intake pressure sensor 160,
an outdoor air thermistor 161, and an outdoor heat exchange thermistor 162, and the detection
signals from each sensor are input thereto.
In addition, the outdoor controller 181 is constructed such that the control of each
member during operation occurs by supplying control signalé to the items connected thereto,
such as the compressor 151, the four way directional control valve 152, and the pressure
regulating valve 163.
The branching unit 300 is comprised of a branching unit controller 371 that includes
such items as a microprocessor, a ROM, a RAM, and a variety of interfaces, all of which are
identical with those used in the outdoor unit 150.
A plurality of liquid line thermistors 306 and gas line thermistors 307 are connected

to the branching unit controller 371 in accordance with the number of indoor units connected

to the branching unit 300. The branching unit controller 371 is constructed such that the

-15-



The outdoor unit 150 is conprised of an outdoor controller 181 that
~includes a mcroprocessor, a ROM a RAM and a variety of interfaces. A
variety of sensors are connected to the outdoor controller 181, such as a
‘di scharge pressure protection switch 158, a discharge line therm stor 159,
an i ntake pressure sensor 160, an outdoor air therm stor 161, and an

out doordefeBidn SxRNIARER dabRkENsEF AE idfd theddtd. t he detection signals fromeach
sensor are input thereto. In addition, the outdoor controller 181 is

construct ed w%hdihbﬁ,ta_tphﬁa- ”(;frélle%tﬂé VaRED 305BRD bnifliidd"G BB YratidhHE QGEUT S

by supplying control signals to the itens connected thereto, such as the

conpr e Sr?trrolﬁ'eé ]3’71 tinrll gccfog ! cg@%@gbé $ﬁ:&}1'b§1nc?tl 1n§<9(ﬂ'tlﬁlﬂL c{frﬁ'&%@d IJI(? %he tﬁ'gﬁichg uni];

¢
pressur@ T regul’att Ag val v ranchi ng uni S conprised o

br anchi upjt. controller 371 t i ncl udes uch itens as a . .

mcr opﬁgaes%‘? bragchipgung cﬁﬂwgmearrrl%tlan%?’i‘tétcﬁ?n%‘?l 91‘${lakrtf’ae@8€,resﬁ1e‘ftw8fel?/&wcch are
identical with those used in the outdoor unit 150. A plurality of liquid
line t Nelvgi39P ornsl isgenstimgted such thakit regatatgsthe arerees theredkonnected to the
branching unit controller 371 in accordance with the nunber of indoor units
connected t @ traesnpissioe HinegdQbhist peeBied Treewennathenouidoarntontrolen 1 $1 laad th®@71 i s
constructed such that the -15 detection signals fromeach sensor are input
t her et drarchingddiitt domtrpller 311y aad b tvgrietly ofldetatare capablevafbedbinpnearclooutpatvead t o

t he branching unit controller 371 in accordance with the nunber of indoor

uni ts qraneet@tsiod like 4p0andhi ndditien,t a tB4Hdmisklvd Bihanighprogidedi betwoet rthd | er
371 transmts control signals to each respective electric valve 305, and

i's CONYfdhieumit COntrdifl 311 LROCAG 68 e prudiIRy tofTiB8odrh@iR0¢onnbetbd 39 SHE SSi on
line 400 1s provided between the outdoor controller 181 and .the branching

I
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The outdoor controller 181 controls the opefation bf the air conditioner by
controlling the operational frequency of the compressor 151 in accordance with a variety of
conditions during operation. In addition, the branching unit controller 371 controls the
operation of the air conditioner by controlling the aperture pulse of the electric valves 305 in
accordance with a variety of conditions during operation.

Fig. 10 shows the relationship between the operatjonal frequency that is supplied to
the compressor 151 and the amount of refrigerant that flows inside the refrigerant circuit. In
addition, Fig. 11 shows the relationshib between the apertufe pulse supplied to the electric
valves 305 inside the branching unit 300 and the amount of air flow ét that time.

In situations in which data relating to the operational frequency of the compressor
151 is.transmitted and received between the outdoor controller 181 and the branching unit
controller 371, the amount of refrigerant in circulation is calculated in accordance v\-'ith the
operational frequency, and this data is transmitted. In addition, in situations in which data

relating to the aperture pulse of the electric valves 305 is transmitted and received between

the outdoor controller 181 and the branching unit controller 371, the amount of air flow is
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branching unit 300, and a variety of data is capable of being input and
~output between the branching unit controller 371 and the indoor units. The
~outdoor controller 181 controls the operation of the air conditioner by
‘controlling the operational frequency of the conpressor 151 in accordance
with a variety of conditions during operation. In addition, the branching
uni t coifcuRkddin bordaféd WthSthe Iﬁﬁeﬂtﬁ@%ﬁ%} Y fis Hhe iditansRRdit | BEQLsOYf

controlling the aperture pulse of thé electric valves 305 in accordance
with a ri . Of. ri: rat | i : .

Yol at | bR nf ioBARE 1A SHRCE A RELAP R b BoralpGpnil dnf MRRIAE it o
conpressor .151 .and t he. anpu 0 efrigeragnt that,flows .i.nside.the .

refri gé’PH}I?lmeg'r Phe fopt OFWP@%Q‘?“F ieI)eﬁﬁchYaé. 51 s%\tvbg 4%165“1?%61% iaS%%rﬂ?Ibceb‘%l%h ween
the aperture pulse_ supplied to the electric valves 305 inside the -
br anchithgamaret ofgefngstnt HecisrRRlion a5d the F‘mPP%Wfa ir ﬁ‘?l‘ﬁt and there Will ¥5 ¢ {p18¢ ons
in which data rel ati r]%éto' t he operational frequency of the conpressor 151
i s trarfsgreetod dreednm pebdhe wgtallatioleen t he out door controller 181 and the
branching unit controller 371, the anobunt of refrigerant in circulation is
cal cul at ed | Amexamnplens prowidel betvav ob ther iaputoaral ovtpetcpfesonyrol datd betwesndbe a i s
transmtted. In addition, in situations in which data relating to the

aper t urcaitdusr £6ntédlicr 181 ahé ¢he branstiahy afit 30htrélter BT RaNhe heduntsl refigerantdn
between the outdoor controller 181 and the branching unit controller 371,
the amyRhlafbn ahd thd Mobk of-alON6W! TUh@eRMtricv B0 bR iHeecontrblof HR aAaié ur e
pul se, and this data is transmtted. Because of this, even in situations
in whichasdpsferent type of outdoor unit and branching unit are conbined,
t he controF Input of the electric valves 305 can be determ ned in
accordance w . t.he.a of refrigerant.in circulation .1 he nt of
air flow, and lé?%gt\llﬁnlngygfée éf ef;raergg(t)at1 glgpeegcroé)tlam%f&f %aé:gdgﬁnqe\?\,i ?fﬁg‘?ﬁé&ormy

i nstall ati'éon. An. exanpl e i s provided bel ow of the input and out put of

cont r ol SXGAnge %‘E’W@éﬁ’a P& out door controller 181 and the branching unit

controller 371 on the anount of refrigerant in circulation and the anount
of air Mw ofThetfloveghagshewn imFiges2 wilhBe employehia dascrabe the sortrel dlogkghat is

run inside the branching unit 300 in order to optimize the degree of supercooling at each

outlet of an indoor heat exchanger during heating.

At step S1, the tempefatures of each indoor heat exchanger are acquired from the
indoor units to which they are connected, and the maximum value DCyxtis obtained for each.
At step S2, the quantity of refrigerant in circulation Qcomp transmitted from the outdoor
controller 181 is acquired.

At step S3, the quantity of refrigerant in circulation Qcomp acquired at step S2 is
employed, and the target supercooling temperature at the outlet of the indoor heat exchangers
SC1 is obtained. Here, in determining the target SC1, if we assume that coefficient related
to the quantity of refrigerant in circulation Qcomp is Ksci, and tﬁe offset value when
determining the target SC1 is Kgcz, then SC1 can be obtained by

SC1 = Ksci*Qcomp - Ksca-

At step S4, the deviation value SC of the target value SC1 of the supercooling

temperature at the outlet of the indoor heat exchangers, and the actual supercooling
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val ves 305. <Optim zation of the degree of supercooling at each outlet of
~an indoor heat exchanger during heating> The flowhart shown in Fig. 12
will be enployed to describe the control block that is run inside the
‘branching unit 300 in order to optim ze the degree of supercooling at each
outlet of an indoor heat exchanger (luring heating. At step Sl1, the

t enper a¢Hp&atuls of8RE thdoDHRQE eX@RhedX GObIEREd 2 BerrRCAW da@belobRiiddsy, | ndoor
units to vvhr ch they are connect ed ‘and t he maxi num val ue DCMXT i's obt ai ned

for each. 2 tity of refrigerant in circulation QCOW
mP@xau?}?o%@f‘

transmtted controller 181 is acqurred At step S3, the
quantit i.n crr | t st

ool oy EerE B e LA Jine et & fhtkg ey Brplimie ?mr e 30 Phsrepine,

i ndoor heat ex f t ai ned in rm ning the target
SCL, |fth‘?AB“S§%rs§&£Pg ided gt F.berrz@ﬁrngrwa%@%ar Beuied G SHEF ProferErgor ant
in circulation QCOW is Ksci, and the offset val ue Wnen determ ning the

t ar get Wmn pgliqEatdine: themnisior ig Providedo bt an riadogsyurgiothe: hiayid Hep dwpperaiisey . At
step S4, the deviation value SC of the target value SCl1 of the supercooling
t enper aletecteddly thikdiquudtlirettherinisthecanrdsedre éneployeslkchanger s, and t he act ual
supercooling -17 tenperature of the indoor heat exchangers, is obtained.

Here, this canstp SHhhamodkfledflow GGamity IJeMfTthe eldetr)c valVeChnetdeditie centrdltheé s t he
liquid line tenperature detected by a liquid |ine thermstor, and the

I'i qui d shpéBoolingeieffipetadire 396 tHe" Mdbse HedtNeddi@ndirA(SD) Y ouardedSOQIefearrfb@e used
to detect this tenperature. Wen a liquid Iine thermstor is provided in

an i ndQeLpnins KNLEES kﬂeﬂwerﬁélérﬁgfa%rm@m&w &nd ﬁﬁ;&s%fh%%gﬁﬁf cheht S 4 EStofet | N

therm stor can also be enpl oye step’ § nodifie ow quantity QRSC

of the ,e\lvﬁﬁ]thral P Y% pgr?lgl%?eq iR dERAh{RL therle?ectnc valve modification quantity that

employs the deviation between the target SC and the actual SC, and SCz is the previous value
of thé deviation in SC obtained by sampling, then Qrsc can be obtained by

Qrsc = Kpws*((SC - SCz) + Kiws* (SC + 5Cz)).
However, when Qrsc<Quenws, then Qgrsc is

Qrsc = Quenws (Quenws: the lowest value of the modified flow quantity (minus
value)).

At step S6, the target flow quantity Qamx of the electric valve 305 is corrected.
Here, Qamk can be obtained by

Qamk = Qamk + Qrsc.

<Optimization of the quantity of refrigerant distributed during cooling>

The flowchart shown in Fig. 13 will be employed to describe the control block for
optimizing the quantity of refrigerant distributed during cooling. Here, we will consider a
situation in which a multi-type outdoor unit is connected to two branching units.

At step S11, a MIN value of the intermediate temperature of the heat exchangers in
the indoor units connected to the branching units during operation is obtained for each

branching unit, and are DCmny and DCommu-
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supercool i ng tenperature of the indoor heat exchangers (SC) is obtained.
_Here, if we assunme that Kpws is the coefficient of a controller P, and
_KmSis the coefficient of a controller |, within a PID control paraneter
‘that determines the electric valve nodification quantity that enploys the
devi ati on between the target SC and the actual SC, and SCz is the previous

val ue - of theytdRypiAb §MINWable @tbth@ e«xrmtré BEtheliR@dr e cdimlceted o
obt ai ned by QRSC = Kpws*((SC - + KRv (SC + SCz)). However, when

Ssglcfr q%antl tﬁ% Iﬁéra% %ﬁ@% s e%ug\%chlﬁ%ﬁm{t gérﬁ\ﬁz%e\{?dgwf t he

quantl"tgé @%\/K of the electric val ve 305 is corrected Here, QAMK can be
obtain M< + QRSC. <Optim zation of the quantity of refrigerant

distrlbuted ur|n I|n>Thero i.n Fi be enpl oyed
Lo describe ek veioes SHENIN VRGO i dgtedrmpERRITGa an
~distributed dur| ng cool ing. Here, we will consider a situation in which a
mul ti - tthpmdeer krebexchangers and thedBY yalue of theozas ling dempryaturs 476 calgplagadepndsiy, a
M N val ue of the internmedi ate tenperature of the heat exchangers in the
i ndoor each are RGO DEBMt- t he branching units during operation is obtained
for each branching unit, and are DCIM NU and DC2ZM NU -18 At step S 12, a
M N val ue of Athseepgsist, thediffeesipe batweer thd MINevdlmsobthelnietraediatenempeadnire t he
‘branching units during operation is obtained for each branching unit, and

are DGofl dddh @nthe Daddd hét éxcRihgdrsland HE adAHBEAQEIN dlaliRSoPthe hﬂeﬁ«ﬂd&d@' ue
of the internediate tenperature of the indoor heat exchangers and the M N
val UﬁlA 3I:mf>é}§ru9é‘§f tht RRicof PR eRENMnEerR i Ecdtiftbl Br@dch BRflchifg ahit 2 tHEMENAV,
ADCimmw, ADComin.  The calculation of ADCimmn, ADCaomin can be obtained by
ADCimmn = DCimmu - DCyamav

ADCommn = DCammiu - DCuvav.

At step S15, the difference between the MIN value of the gas line temperature of
each indoor unit and the average value of the MIN value of the gas line temperature is
calculated for each branching unit, and these are ADGywn, ADGovw.  The calculation of
ADGmm, ADGoMmiv can be obtained by

ADG M = DGimmu - DGmvav

ADGomm = DGammvu - DGmmav-

At step S16, the differences between the intermediate temperature difference of the
heat exchangers ADCwmy and the gas line temperature difference ADGuv are obtained, and
these are ADCG1, ADCG2.

-ADCGI =ADCimn - ADG MmN

ADCG2 = ADCymm - ADGomiN

At step S17, it is determined, with respect to the first branching unit, whether or not
the difference ADCG1 between the intermediate temperature difference of the heat |

exchangers ADC;vyin and the gas line temperature difference ADGun is below a
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At step S 14, the difference between the M N val ue of the internediate
~tenperature of each of the indoor heat exchangers and the average M N
_value of the internediate tenperature of the indoor heat exchangers is
‘cal cul ated for each branching unit, and these are ODCIM N, ODC2MN. The
cal culation of ODCIM N, ODC2M N can be obtai ned by ADCI M N = DCl MNU-

DCN. , | I¥peGeteifrinetiEhine AK@&(P U 1f AW INAXD OB [tidh the How hbgesdb biepisgBCe

between the M N val ue of the gas line tenperature of each indoor unit and
t he average val f : of W t r i .

cal cul at ed fé? e cﬁgbﬁﬂaéﬁcg%ﬁigﬁglr‘ﬁ @éﬁgm%h%%}%gﬂsﬁé%@%ﬁ% "Hhe

cal cul ati,qn_of ADGE2M N can be obtai ned by ADA@ M N = DA M NU-

DGM M@dﬁwwéwwmn%%v At step .S16, the differences between
the internedi ate Lelgquréﬁt(#e difference of the heat exchangers ADCM N and
t he gas IineQRéﬁb_eT U Fference ADGVEN are obtained, and these are
ADCG 1, ADCEX2. ADCGl = ADCI MEN - ADGA MEN ADC&R = ADC2ZM N - AD&EZM N At step
S 17, it is H&owaves Kad is fhe ¢peflécignd aelated tp Rke deviationduginghgas dingriemperaivee her
or not the difference ADCGL between the internediate tenperature

di f f er @noigolof the heat exchangers ADCIM N and the gas |ine tenperature
difference ADA@MN is belowa -19 predeterm ned value ADCGMN. If ODCG 1 <

ADCGWN, t hen Atlseepl $ 9yite\deterinined] @ith $dspectNo thé e¢rond brarichinrgaomit, wdlethien prit
QRDG | of the electric valves for the first branching unit is determ ned

by t he poplth®\WiffdedRr AWICAG2 B&¥den thKGhicRediteHRDERIture KiifTetehc T eedat Ci ent

related to the deviation during gas |ine tenperature
exchangers ADCouin and the gas line temperature difference ADGyummn is below a

ﬁredetermined value ADCGun.  If ADCG2 < ADCGu, then the flow moves to step S20.

At step S20, the control input Qrpg; of the electric valves for the second branching
unit 300 is determined by the following formula. |

Qroa2 = -Kgr*ADCG2

At step S21, based on the control input Qrpg of the electric valves transmitted'from
the outdoor c;)ntroller 181, the branching unit controller 371 calculates the control input
Qawmk of the electric valves 305. ‘Here, the Qamk of the electric valves 305 can be calculated
by

Qamk =Qamk + Qroc.

[Transmission translation function]

Fig. 14 shows a function block diagram of a branching unit controller disposed
inside the branching unit.

The branching unit controller 371 is composed of a microchip that includes items
such as a microprocessor, a ROM, a RAM, and a variety of interfaces, acquires a variety of
data from an outdoor controller inside an outdoor unit and indoor controllers inside indoor
units, controls the electric valves inside the branching units, and co.nducts data transfer

between the outdoor controller and the indoor controllers.
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control. At step S19, it is determned, with respect to the second
~ branching unit, whether or not the difference ODC& between the :
_internediate tenperature difference of the heat exchangers ADC2ZM N and t he
‘gas line tenperature difference OD&M N is below a predeterm ned val ue
ADCGM N. 1i'ODC& < ObCGM, then the flow noves to step S20. At step S20,
the control i t i 3 h1g
THe ‘&ar%ﬂ?urﬁ’tf cdn¥B1I8! $AL 5! om %Eéhe?g 5 9%15%?%12@99'%&6{%@%{5%%{23 ?%“

unit 300 is determned by the follow ng fornu

S21, b ] | JOR el e | ransnitted
From hg exERboteeliabbtBid My T KA sty RnE e X8 KD IS TAL?

cal cul s the cantr I nput .. of the electric v es 305. Here, .the
A oot gl sSt ot b e 8 in Yo oot Fialer 1 RRRdaD? e e ko

[ Transm ssion translation function] Fig. 14 shows a function bl ock diagram
of a brcﬂﬂ’&ffﬁeﬁ‘gtou&‘?tceéghlt ?’%‘F‘%l%trond%ﬁ@%’égm-i nEreydaty Requipisine imemba Moz, alshe
branching unit controller 371 is conposed of a microchip that includes
itens asQéresalgtarelatiog ép theciype of outdomamit andrmdaor anits thay i trassinitedd fremehé aces,
acquires a variety of data froman outdoor controller inside an outdoor
uni t  andtdood cantradlenandihe endoor nentchdlersnabnoectedithietesg. control s the el ectric

val ves inside the branching units, and conducts data transfer between the
out door cont iiwladéitioandn teletiin dalee coaablle! 5@ shat t2@Asmhite d@ﬁﬁ&cﬁ%ﬁkﬂs Ydithe
controller 371 is conprised of a central cal culation nmenber 501 that

execut fecBRCYhIVsIHabdBlpdon thE RGERSof the dALAlaAGUbIShE VATBIBRE rQRR el BFithe.
acquires sensor data, other control. data, and the I1ke fromthe Outdoor

cont r old,er acﬁﬂﬂﬁ%gﬁn%gq&%oﬁgﬁgfa{cgﬁg;ﬁatalk gP?rﬁﬂQ 0f ﬁ{eeéieéng% glﬁgfzsg gm:({n%lected to

cal cul ati1on ‘me I on nenber

st ep

the central calculation member 501. A data transmitter 505 that transmits sensor data,
control data, and the like to the outdoor controller disposed inside the outdoor unit and the
indoor controllers disposed inside the indoor controllers is connected to the central
calculation member 501.

A translation table 504 based upon additional types of indoor units and outdoor units
is connected to the central caléulation member 501. For example, in situations in which
data signals of methods are used that are different ﬁom those of the outdoor unit and the
indoor units connected thereto, the translation table 504 will convert the data signals to those
that can be used. For example, in situations in which the data methods of thermosignals that
are transmitted between a commercial air conditioner.and a residential air conditioner are
different, in situations in which the data method of vaﬁous signals are different because old
and new types are used, and the like, the data will be stored as a conversion table in the
translation table 504.

The thermosignals transmitted from the indoor units are the difference between the
room temperature detected by the room temperature thermistor and the target temperature,
and there are times when the data rnethods employed by the various units are different. For

example, when we assume that a signal ATr is a thermosignal that is transmitted from a
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acquires data relating to the type of outdoor unit and indoor units that is
~transnmitted fromthe outdoor controller and the indoor controllers
~connected thereto. In addition, an electric valve controller 503 that
transmts control signals to the electric valves based upon the results of
the calcul ations of the variety of data received by the data acquisition

nmenber .gl¢ner&Rdifa8pt [lﬂllt Sadd® s?g?%f W & 2fth t?‘tﬁcﬁre{dsﬁnff@d ¥R a réi_l&:ét?l@i'a?(:t ed

to the central cal cul ati on 501. A transmtter 505 t

trans m ﬁoa[n eg%}n%le of&ﬂ@ﬁeﬁhoggﬁ g'traﬁlﬂgu htgb { owh ﬁtgﬁo%qgt door

controI sbo Fnsi e ou Ui 4 r controllers
dlsposed |nS|de t he indoor roll rs i S connected to

cal cul ation MRnBBAISs, Nﬁl&h% T Ul SOmRsAteda 0o 4hY, B‘H‘c ’cﬁ‘§| ’t"i“ortéla types
of indoor units and outdoor units _is connected to the central cal cul ation
menber CgBMDergid) typeasnsl ghe indogr wgHt isohdesideniial eype, dhg shegmgsignad AP et ibds
are used that are different fromthose of the outdoor unit and the indoor
units densratteddranh drecindoortunit is camvrtgdite the: thomeosigmal Mt that eervespendstte thiat a
signals to those that can be used. For exanple, in situations in which the
dat a nmephmotscief typtief mmisi gindhs revest siteationt inawhich theeohtbeirwadcoanatsdnethé al

air conditioner and a residential air conditioner are different, in

Si t uat ibpatehing uiid i€ A rédigential §povAdI@ iRdoor AhitQ4Is comBRAIA tHe tiH tilf:x@tlic% al
because old and new types are used, and the like, the ata will be stored

as a comtethai W trhMhifted FrdrdGhe tlﬁcﬁia,%hﬁatﬂ RNcdrRBHEd 394he Tﬁt%mbﬁgﬁmgbgﬂﬁlé

transmtted fromthe i ndoor units are the di f ference between the room

tenperqtya&uqﬁtgﬁgtpﬁn%tﬂ@n AR BRI i ner i stor and the tar get

t emper atur e, ere are |nes a nmet hods enpl oyed by the

S 2t her mosityRAR By Sd0 ek S exa{?@lﬂ%tﬁlg i e PEan prrcuBPeln ¢
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In S|tuat|ons in which the outdoor unit connected to the branching unit is-
a translation table 504. In addition, with regard to air conditioners that can be connected to
the branching unit, in situations in which the data methods used therein are different, any
combination of outdoor unit and indoor units is possible by storing all of the data methods
inside the translation table 504.
Here, a transmission translation function. can be provided in a branching unit
disposed inside a refrigerant brancher for branching refrigerant lines from an outdoor unit to a
plurality of indoor units, and even in situations in which it is provided between an outdoot
unit and indoor units, and a relay unit relays refrigerant lines and transmission lines, it is
possible to apply the identical construction.
Industrial Applicability
In the branching unit of the air conditioner according to the present invention, it is
possible to employ an outdoor unit of a multi type of air conditioner and use pair type of
indoor units, and it is possible to connect more indoor units than the number of connector

ports. In addition, it is possible to employ an outdoor unit of a pair type of air conditioner

and operate a plurality of indoor units, and it is possible to employ indoor units from either a
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comercial type and the indoor unit is a residential type, the thernosignal
~ADthat is transmtted fromthe indoor unit is converted to the

_thernosi gnal ATr that corresponds to the comercial type of unit. In.the
Teverse situation, in which the outdoor unit connected to the branching
unit is a residential type and the indoor unit is a comercial type, the

t her mgaiRhe alf@-dndit'ftﬁfer ba ffuf Tair%@nfh'h@ﬂ%rt he indoor unit is converted to
the thernosignal AD for a residential type of unit, and transmitted to the
outdoor unit. Even with regard to other data, in S|tuat|ons in which the
data nethods are different due to different types of units, they can be
appropriately converted by storing theminside the translation table 504.
In addition, with regard to air conditioners that can be connected to the
branching unit, in situations in which the data nmethods used therein are
different, any conbination of outdoor unit and indoor units is possible by
storing all of the data nethods inside the translation table 504. Here, a
transm ssion translation function can be provided in a branching unit

di sposed inside a refrigerant brancher for branching refrigerant Iines from
an outdoor unit to a plurality of indoor units, and even in situations in
which it is provided between an outdoor wunit and indoor units, and a rel ay
unit relays refrigerant lines and transm ssion lines, it is possible to
apply the identical construction. Industrial Applicability In the branching
unit of the air conditioner according to the present invention, it is
possible to enploy an outdoor unit of a nulti type of air conditioner and
use pair type of indoor units, and it is possible to connect nore indoor
‘units than the nunber of connector ports. In addition, it is possible to
enpl oy an outdoor unit of a pair type of air conditioner and operate a
plurality of indoor units, and it is possible to enploy indoor units from
either a -22 pair-type air conditioner or a nulti-type air conditioner.
-23
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Clains 1. A branching unit (300) of an air conditioner for connecting an
~outdoor unit of the air conditioner to one or a plurality of indoor units,
.conprising: an outdoor connector that can be connected to either an outdoor
‘unit (150) of a multi-type air conditioner that is capable of connecting
one outdoor unit (150) to a plurality of indoor units (250), or an outdoor
unit (100) of a pair-type air condit@lgpgy that connects one outdoor unit
(100) to one indoor unit (200); an indoor connector that can be connected

to one or a gl uradibvhi éu%lgggw) &%UOI?GE‘%OJ Ecﬁﬁleé’ hE 60001 ﬁlﬂﬂbf

anDngst the |ndoor unit |-type air con I oner or

i ndoor QLalr t condn tioner... and a branching |ine that
connect ?’158 rb@?%be&ﬁo %Ibn?{eacltlg%i)ﬁ'n?l?%mrluﬁﬁ%&’ (I,’Bﬁqugt:tor - 2. The branching
unit of an air conditioner as set forth in claim1, wherein th? g oor
unit of a rrulatllo“tt ot Inidet CHhbE coRBecioth i BB pdporopnit béh r%t3pe
air conditioner both have a liquid |ine connector port and a gas line
connectmaltigype air sorditiprer dhat do srpablsneferonaectingsonsrratdnor dodr(150)dai adpirakisy
connector port that is connected to the liquid |ine connector port on the
out doorofumdoor whigs @SP)for agentloor wnin@ 00xotia paietypetailoendymser thaheonnests ent or
port that is connected to the gas |ine connector port on the outdoor unit.
3. The dutdvoe bhin @l 00N kd o inddorainit (200%li ti oner as set forth in claim 2,
wherein the indoor units of a nulti-type air conditioner and the indoor

unit of a paiahihdde® cohmiecttRattda@ MRl confieté AR 6 /plurdlity &f indodr R fat OF
-port and a gas |ine connector port and the indoor connector has a

pl ural 'a}ré’fr@élggﬁl‘%gtgﬁ ftdrmamgngétm‘e cets rdeS rtlﬁﬁlt-trygt Qir cBH&iﬁSﬁ%r%il tho the

liquid lIne tor ports on t In oor its via rigerant lines, and

a pl urg&dotr%nqé%d(ﬂ%?grngi,eldl{t(h nﬁﬂfb&%?tagﬁ ports that are connected to the

gas |i ne conne ein units. 4. The branching unit of an
air condition in c ression circuit
(305) 1's pr o tedRAeARM By B bR E R F bR ARObrongT " and

2. The branching unit of an air conditioner as set forth in claim 1, wherein

the outdoor unit of a multi-type air conditioner and the outdoor unit of a pair-type air
conditioner both have a liquid line connector port and a gas line connector port; and

the outdoor connector has one outdoor liquid line connector port that is connected to
the liquid line connector port on the outdoor unit via a refrigerant line, and one outdoor gas
line connector port that is connected to the gas line connector port on the outdoor unit.

3. The branching unit of an air conditioner as set forth in claim 2, wherein the
indoor units of a multi-type air conditioner and the indoor unit of a pair—typé air conditioner
each have a a liquid line connector port and a gas line connector port; and |

the indoor connector has a plurality of indoor liquid line connector ports that are
connected to the liquid line connector ports on the indoor units via refrigerant lines, and a
plurality of indoor gas line connector ports that are connected to the gas line connector ports
on the indoor units.

4. The branching unit of an air conditioner as set forth in claim 3, wherein a |

decompression circuit (305) is provided between the outdoor liquid line connector port and
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-24 the indoor liquid |ine connector port of the branching line; and a gas
~line tenmperature sensor (307) is provided between the outdoor gas line
_connector port and the indoor gas |ine connector port . 5. The branching
'unit of an air conditioner as set forth in claim4, wherein a liquid Iline
tenperature sensor (306) is provided between the outdoor liquid |line

connecwina%ﬁn@mmé&%nhaepwn;bfﬁuib@adchmg_lﬁ&mﬂctor port of the branching
line. 6. The branching unit of an air conditioner as set forth in claimb5,

wherein a vapog,s ffalef¥Gaand&Endor 3807 ¥ p? '&]é’ﬁngle%cﬁe[ﬁé.cpﬁ&&’é@e ine
é ﬁ g Z e dégonp %@Og? and

refrigerant before It passes throu ressiton circuit

refrigerant after | asses through the deconpression circuit, 1is provided
bet meeﬁo%eétoét?f)ﬁc?gfjttlilqol&a??fgais 8e8g?ﬂ?8@f8?§‘port an d the indoor liquid line
connector port. _7..The branching unit of an air _cqnditioner as set forth in
claim6, wherei Th Reanching yinitipf 2 aincandHigarr gsh o %mo‘ht“érer%@élqc%s)
and pair of stop plates (362, 363) that block both ends thereof; and

r ef r i gdingremparaturg seasRICBHOX s o vided besweemthsroutdner diguidyline geanegienparhand
interior of the outer tube before it passes through the deconpression

ci r cui thq®degr, liquadilive ¢ammectohpart df tebiranghimg lineef ri gerant after it has passed
t hrough the deconpression circuit is disposed along the bottom interior

wal | of the 6ut &he branehing.unf ofiah afrosudiditioneeds, se €t insdlaigh 5,avhepeih do@potini t
having a liquid |line connector port and a gas |ine connector port, the

out dootheatnéxich4rideP X3 1091 fof) eRcHAAkingHEAE bétweek QEFigbiaRN BEfol it Wak$el tRFdRgR iheloor
unit (100) is connected to one indoor unit (500); a plurality of "i ndoor

g(r)"r E S gﬁg&nﬂ%ﬁi(ﬁgc@cuﬁﬂ @05 hd i 8RECH pRQEL tiZ5\khe Q@&nllﬂrgﬁioncafmﬁ?t or
is provided between the outdoor liquid line connector port and the indoor liquid line
connector port.

7. The branching unit of an air conditioner as set forth in claim 6, wherein the
vapor heat exchanger (330) has an outer tube (353) and pair of stop plates (362, 363) that
block both ends thereof; and

refrigerant is introduced from the bottom of the outer tube into the interior of the
outer tube before it passes through the decompression circuit (305), and a line that distributes
refrigerant after it has passed through the decompression circuit is disposed along' the bottom
interior wall of the outer tube.

8. A air conditioner, comprising;:

an outdoor unit having a liquid line connector port and a gas line connector port, the
outdoor unit (100) being a pair-type air conditioner in which one outdoor unit (100) is
connected to one indoor unit (200);

a plurality of indoor units each having a liquid line connector port and an gas line
connector port; and

a branching unit (300) having a liquid line connector for connecting each liquid line

connector port on the plurality of indoor units with the liquid line connector on the outdoor
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a branching unit (300) having a liquid Iine connector for connecting each
~liquid Iine connector port on the plurality of indoor units with the
liquid line connector on the outdoor -25 unit, and a gas |ine connector
for connecting each gas |ine connector port on the plurality of indoor
units with the gas |line connector on the outdoor unit, a deconpression

ci rcui unfif sd ﬂgﬁ% ligcdr@ctbl 34 @nhédfiflg @REN 84! IRe confléetdr S6¥6 oh HEpILAIBELAL Ur e
sensor provided on the gas line connector. 9. The air conditioner ‘as set

forth i'ﬁho%g ﬁ#li'@ @Iiﬂl\fﬁ@éa‘gilﬁetcgﬁxl&kdfroglthé Xutggmj Lﬂ%tggrdeﬂfeﬁilﬁréssidd"&{ " Q_Ppré)\'ﬂg&i)r

units (200 rompalr-type alr conditioners. . The air conditioner as set

forth i Y A 1n t | ural.it i.ndoor units.. include indoor
units (0 gS%‘f 51* uéﬁllg{%%t%ﬁ%cg%é gﬁ??’ g%snié':lff |}/e(51gr)§éerr éstu%h%e[nscgrr groc‘:/giﬁgb?neﬂlgf g%soﬁrrll%cti ng
a plurality of indoor units to one outdoor unit. 11.- The air conditioner
as setcP%R?ﬁéﬁ n claim8, wherein the plurality of indoor units include

i ndoor units (200) frompair-type air conditioners and indoor units (250)
from nulti-®fypdhgjair copditioneroseses fortpin cdgimy,rwheseiaithe phisality @6 igfloos upids  an
outdoor unit of a multi-type air conditioner in which one outdoor unit
(150) draludenisdeamnits (209) fomapgi-typalairtopnditionerdoor units (250), the out door
unit (150) having a plurality of pairs of liquid |ine connector ports and
gas |ine connéct Bhe poicosditiong?lassetl fotth imtlaim@pwheneini the plualiXy of andoar paits - t ype
air conditioner that connect one outdoor unit (100) with one indoor unit

(200), ihdredePindodd Wit (@50) fREMONUMRIYHE aRaoAdHtidMerdGhat aré Lapblt bf EneQmect or
port and an gas |ine connector port; and a plurality of branching units

(300) eaGHItRFEnddot A 18 dnkRBtdRBPRGEt Or for connecting each liquid line
connector port on the plurality of i1ndoor units with the liquid line

t t he, oy anjt . gas. | | f '
cach gas 11 nd'corhgdt SoRTusl as oA 0Bk s EnERANGE LRIl ot SRIRFRAET (e

line © oneIS et fidoor’ utnﬂg &Hé)d Om lf)gljr-ttypet QE c?orn Rlcdrr]ller%gand indoor units (250) from

multi-type air conditioners.

12.  An air conditioner, comprising:

an outdoor unit of a multi-type air conditioner in which one outdoor unit (150) can
be connected to a plurality of indoor units (250), the outdoor unit (150) having a plurality of
pairs of liquid line connector ports and gas line connector ports;

a plurality of indoor units (200) for a pair-type air conditioner that connect one
outdoor gnit (100) with one indoor unit (200), the plurality of indoor units each having a
liquid line connector port and an gas line connector port; and

a plurality of branching units (300) each have alliquid line connector for connecting
each liquid line connector port on the plurality of indoor units with the liquid line connector
on the outdoor unit, and a gas line connector for connecting each gas line connector port on
the plurality of indoor units with the gés line connector on the outdoor unit, the branching
unit also having a decompression circuit provided on the liquid line connector, and a gas line
temperature sensor provided on the gas line connector.

13. The air conditioner as set forth in claim 12, further comprising a multi-type
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unit al so having.a deconpression circuit provided on the liquid Iine
~connector, and a gas |line tenperature sensor provided on the gas line
.connector. 13. The air conditioner as set forth in claim12, further
‘conprising a multi-type -26 indoor unit (250) having a |iquid connector
port and a gas connector port that are directly connected to the liquid

connectifdooP ¥nit @50) hmngaalqmﬂ Bé&iletor PBfttan@a EAEcAEaBP pot thit drd Abctf the

multi-type air conditioner.: -

connected to the liquid connector port and the gas connector port on the outdoor unit (150) of

the multi-type air conditioner.
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