9 June 2006 Patent Specification Qutdoor Unit of Air Conditioner (Technical
Field) The present invention relates to an outdoor unit for an air
conditioner. More 5 specifically, the present invention relates to an air
conditioner outdoor unit that is connected to indoor unit Jyﬁeﬁﬁgﬁ% of a
gaseous refrigerant communication pipe and a |liquid- refrigerant

communi cati on pi pe. (Background Art) Anong the air conditioning systens

used in office buildings and resigential ..10.buildings, split-type systens
havi ng an i ndoor unit and an out dgag?mﬁ)leflﬁg%thoﬁlect ed by conmmunication pipes

are wi dely used. For exanple,_.int Julti-split type air conditioning
system (nul tipl e-i ndoor - uni t g‘ﬁﬂ?‘?rﬁﬁ?ﬁ)gin‘éirréoglgﬁm oni ng system used in
of fi ce buil dings, ,%‘Qe outdoor unit is installed on the roof or other

| ocati on gﬁﬁkﬁﬁglﬁ bor wunits are installed in the ceiling or other

| ocation of each floor, the outdoor unit_and jndoor 15 units being

connect ed t ogetlhe presyntanygatan ralatesoranguydaer upit fer agdr eonditipned rMPF ger ant
pipe to forma refrigerant circuit. The outdoor unit of such an air

condi t § onispryifisaly.ahe hegsend inysstien rpdatettotangircopditipaer auidpog uhitghatds si de
shut-off valve at the termnal ends of the refrigerant circuit ,
t her e- wi t hommected e idoshurtitsdyfmaenk vE 8 gascousafitigdrad compmnidatios pgseddst ate to
the open state after the outdoor 20 unit and the indoor units have been

i nst al | edliquidirtfigarndt ¢dremgrissttunspipef ri gerant pipe and liquid refrigerant
pi pe fromthe indoor units are connected. As a result, refrigerant can

f1 ow bet weRdtkgfien@wigoor unit and the indoor units. In a conventional air
conditioning system the gas-side shut-off valve 118 and the |[|iquid-side

A T S T
and ifyr eﬁﬁil(ﬂflgs‘? Qﬂﬂ-t%éﬁ'ﬁfstems having an indoor unit and an outdoor unit connected by
communication pipes are widely used. For example, in the multi-split type air
conditioning system (multiple-indoor-unit split-type air conditioﬁing system) used in
office buildings, the outdoor unit is installed on the roof or other location and the indoor
units are installed in the ceiling or .other location of each floor, the outdoor unit and indoor
15  units being connected together by a gaseous refrigerant pipe and a liquid refrigerant pipe
to form a refrigerant circuit.
The outdoor unit of such an air conditioning system has a gaé-side shut-off valve
and a liquid-side shut-off valve at the terminal ends of the refrigerant circuit there-within.
These shut-off valves are switched from the closed state to the open state after the outdoor
- 20 unit and the indoor units have been installed onsite and the gaseous refrigerant pipe and
- liquid refrigerant pipe from the indoor units are connected. ~ As a result, refrigerant can
flow between the outdoor unit and the indoor units.
In a conventional air conditioning system, the gas-side shut-off valve 118 and the

- liquid-side shut-off valve 119 of the outdoor unit 102 are arranged side by side along the

25  front panel 121 of the casing as shown in Figure 7 or in front of and in rear of each other
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| 9 June 2006 al ong the side panel 122 of the casing (not shown). Since the
two shut-off valves 118, 119 are closely adjacent to each other, it is
easier to conplete the, work of applying thermally insulating tape to the
gaseous refrigerant pipe and liquid refrigerant pipe, whichJuBee®8nnect ed
to the pipe connecting ports 118a, 119a of the shut-off valves 118, 119 and
5 drawn out of the outdoor unit, and the work of covering the valve area

gas- s de. SRUE b Hoq BRSE I el et Gebaeshi - SHRE Wave P EhE A AR ong
one panel of the casing as shown in Figure 7, there is not.a roblemif
the refridé? élﬁ’t"? E'e%dJ%?F%t tgreasthoheh itds g“lsFFé t‘b&‘?‘ﬂglﬁ?e th?ﬁ”f)ﬂ? ﬁf@i’p&g'f‘%cti on 10
perpendi cul ar to said panel. However, if the pi pes_ar_i rawn in a@g{érecti on
gener al | y thesmally insplating tape & thegaseous FefTigeraricping and liqiid retdgerant Rpe, 84UH) ot her
unless they are drawn out at different heights. Wiile the probl em of

i nt er f er eateeconseqtediol the pips woneesting pory! t8ael Pasd shasshup-effrvalyes 4k8. 139 ged and
liquid refrigerant pipe at different heights, tagrebgre caélgsdl n which the
two pi pes doawmatit off thei mgdair lued, aud thié wogk efntovhngtheyaligareaovitlpadecorative
restrictions or other 15 conditions related to the installation work. The

surroundi ngtdl@hadé.t i ons differ at each installation site and there is no
guarantee that the conditions of a particular site will allow the pipes to

be drawn out i nWkenCtB8yRiRicoRfectihf poits Ofthe lghs-side bhutidfirailvons] liquidsidaskaus
refrigerant pipe and the liquid refrigerant pipe end up follow ng a path

that is bgptyaRRe hilgied WHobrRpAREIWI BR: RSInBQS SBGA h Figur 7, @i Is ot a 20
avoi ding interference between the pi pes. Consequently, the cost of

installi ng{:’&mﬁg t?{;]th? F@gg@lﬁaﬁm LG 34N BP theldifidok TRt [EAIMirE@Rnf OF

installation ase.” (Disclosure of the Invention) The object of the

2o RUETRAEDS! B BELC L VRIS URSh ik gty . pes
In which parallel to said panel, the pipes will interfere with each other unless they are drawn out at
different heights. - - While the problem of interference is resolved by installing the gaseous
refrigerant pipe and liquid refrigerant pipe at different heights, there are cases in which the
two pipes cannot be installed at different heights due to space restrictions or other
15 conditions related to the installation work. The surrounding conditions differ at each
installation site and there is no guarantee that the conditions of a particular site will allow
the pipes to be drawn out in a convenient direction.
In such situations, the gaseous refrigerant pipe and the liquid refrigerant pipe end
up following a path that is bent more than would otherwise be necessary as a result of
20 avoiding interference between the pipes. Consequent{y, the cost of installing the-air
conditioning system and the time required for installation both increase.
(Disclosure of the Invention)
The object of the present invention is to reduce interference between the refrigerant

pipes connected to the outdoor unit of an air conditioning system both in cases in which

25  the refrigerant pipes are drawn out in a direction parallel to the depth dimension of the
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25 the refrigerant pipes are drawn out in a direction parallel to the depth
“dinension of the 2 9 June 2006 outdoor unit (hereinafter described as "the
dept hwi se direction") and in cases in which the refrigerant pipes are
drawn out in a direction parallel to the wi dth dimension of JuRe 286 door
unit. (hereinafter described as "the wi dthw se direction"), The air

condi tioner outdoor unit of claiml is an air conditioner outdoor unit that

is 5 con o iLf: ‘ . S, nefr] -
communi caPyanoy B nEERfer WRLkedue PRANDIRLaRBTER AT L LT Rbich the
provi ded wi.th a gas-side shut-off valve an i quid-side. shyt-of f val ve.
The ga. sftrbafibidnarodeda i darrisR rafflcfo pt SIS NGHAD | e
gaseous refrigerant co nicatj on pipe is connected,. The |iquid-side
Shut-of £ OWdpdrbemsinalerdeionbettrse ey aloie LESRADh t he 11 qui d
refrigerant conmunjcati.Qn pipe is 10 nnected. .In a plan view, the first
connecting port h%lmcg%awr@&}mewmh@fc cﬁ%‘m ligan albcrq@gionﬁ orderamitdhatds i n
both the depthw se direction and the wi dthwi se direction. In conventional
out doot upprnscted frindpersynits biyiecans ah2 pajeounisiiigsdy SAMEBINEHEPN RPeFOiR are
aligned in either the depthw se direction or the w dthw se direction.
Consequentifyid refiigerant ¢renmuminaiomi pipe ot is previdedavitly A gas-side shg-cdeyal yamglea
direction, the refrigerant 15 conmunication pipes will interfere with each
ot her if  titpady-sateshdt-affivalvat  iTine tigheside phitvifb ealvalhaseciisocomatctinpepostioe  hei ght
fromthe connecting ports. Meanwhile, when the connecting ports are

al i gned i whidhaehs\pabebwy r2figdrdnt chmmunication pipk id gmnadted.c olThel liguidtsideshpi-pf's
will interfere with each other if they are drawn out in the w dthw se

di recti onvalle hitea SRR cdiRe@tily foroid Wikieh BRNYR tehfpeRfit tomnARidaaoN pipeqs Y, in
an outdoor unit in accordance with claim1l, the first connecting port and

seconfl) COpRRRtikAd MPL blad e ths fst ESMRLGRCTorPAlBechii QRBetnpHofient hwi se -

direction and the wdthwi se direction ina plan view. Since the connecting

ports are il $8in Qa)éh%tl%‘x’fh{ bsth Bid @?ﬁe{ﬁ% gﬁé&iBntﬁH@Ehet\DﬁtHvﬁEé &AL

conmuni cat 1 on pi pes do not Inter eac
In conventional outdoor units, the first connecting port and second connecting port

are aligned in either the depthwise direction or the widthwise direction. =~ Consequently,
. when the connecting ports are aligned in the depthwise direction, the refrigerant

15 communication pipes will interfere with each other if they are drawn out in the depthwise
direction at the same height from the connecting ports. Meanwhile, when the connecting
ports are aligned in the widthwise direction, the refrigerant communication pipes will
interfere with each other if they are drawn out in the widthwise direction at the same
height from the connecting ports.

20 Conversely, in an outdoor unit in accordance with claim 1, the first connecting port
and second connecting port are offset from each other in both the depthwise direction and
the widthwise direction in a plan view.  Since the connecting ports are offset by a
sufficient amount such that the refrigerant communication pipes do not interfere with each
other in a plan view when they are drawn out from the connecting ports in the depthwise

25  direction or in the widthwise direction, the refrigerant communication pipes will not
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other in a plan view when they are drawn out fromthe connecting ports in
the depthwise 25 direction or in the widthw se direction, the refrigerant
comuni cation pipes will not -3 9 June 2006 interfere with_e Chéﬁﬁﬂﬁr in
cases where the refrigerant comrunication pipes are drawn 9 € e sane
hei ght in the depthw se direction or cases where the refrigerant

communi cation pipes are drawn out at the sane height in the w dthw se

di r ect i onintdifitrs withreachibthenin casdstwhene teaefrigaraaecommbnitition pipai e tRkes it
possible to avoid 5 interference between the refrigerant comunication

pi pes conpeici itk datnetHegis ithe@bpthwade\d@ ctidiDbrtakds wiRsethewbiperanhe refri gerant
conmuni cation pipes are drawn out in the depthwise direction and in cases

wher e t hecéfinihBefiGipipeLFEURIvERSUtANtHRISRRS hefpht B/ RV ikNvisk Rirtk&ifyn. W dt hwi se
direction. The air conditioner outdoor unit of claim2 is an air

condi tf onerout g0 hniidoot ik REGRESENAE i dhif Akish pWRIAbA, bR 1175t

connecting port and the second connecting port ace in the sanme direction.

Si nce pot b GRRRREHRGAIRL ﬁeﬁfigeg&tica iA0E fg,%é E6ine08d td e s{%lgtt({ftg@ggﬂ ,

comuni cati on pipes drawn out romthe conne ng ports can

R e e TR T
i feri i th h h th d i i t t hwi
et OB O R RSB e BBoBhbed B SO °C e

portions he refn%%frant communi cation pipes can be held to a m ni mum

of
The air cgﬁgFWFﬁﬁch door unit of claim3 is an air conditioner outdoor
unit in accorﬁgnce with claiml or. 2, wherein the fjrst connectjng port
and second conhBE#F fgPdideRer optslogr wnitglclam 2 ISk aRORIBGIOREOUGPOr HBIt #E pt hwi se
and wi dt hwi se directions in such a manner that the &%seous and liquid

r ef ri Yor apReoEsRpIItE £1aw . pihgedn ths A conrecting por apbgsesindgopesctiss pas not

interfere with each other when they are drawn out in the depthw se
di r ect i onfagg tththe same direction.

Since both connecting ports face in the same direction, the refrigerant
communication pipes drawn out from the connecting ports can be thermally insulated and
covered more easily.  Also, the refrigerant communication pipes connected to the shut-

15  off valves can be installed without interfering with each other when they are drawn out in
the depthwise direction or in the widthwise direction.  As a result, the amount of curved
portions of the refrigerant communication pipes can be held to a minimum.

The air conditioner outdoor unit of claim 3 is an air conditioner outdoor unit in
accordance with claim 1 or 2, wherein the first connecting port and second connecting port

20 are offset from each other in the depthwise and widthwise directions in such a manner that
the gaseous and liquid refrigerant communication pipes connected to the connecting ports
do not interfere with each other when they are drawn out in the depthwise direction with
their widthwise positions maintained constant and their height positions arranged such that
they overlap partially in a side view.  Furthermore, the first connecting port and second

25 connecting port are offset from each other in the depthwise and widthwise directions in

_4 -



their w dthw se positions maintained constant and their hei ght positions
arranged such that they overlap partially in a side view. Furthernore, the
first connecting port and second 25 connecting port are offset from each
other in the depthwise and widthwise directions in 4 9 Jun8 0862%6h a
manner that the gaseous and liquid refrigerant comruni cation pipes
connected to the connecting ports do not interfere with each other even

posi t1 onesHilieoaraLabifh eeshob S Al NGBl oo byl aleds Bl o,

that they_ overlap partially.in side view 5 Since the first copnecting
port and S8 COMRFTBA AR T BotIBler e U b hor Byt BACh Moy e AR COR e
dept hwi se apd wi dt hwj se di rectjons, work, associated with bending the pipes
and usi ngWpithwisy gffﬁ?tsomw thaidephwisediaftions Blafeast eons tﬂ?ﬁg\ﬂgﬂt
refrigerant communication _ pipes can be held to a mnimum Al so, by draw ng
t he pi pesp@sifionsiarmapgedgugh A they @vedan pasHalbr intaadedgvnwi se 10 direction in
such a manner that the centers of the refrigerant conmmuni cation pipes are
sl i ghtiy of f sebinte the fgsicdennediiag port and sedoaid ghnnegting poit ore efftgt Homasechon of
the pipes overlap in a plan view and a side view, the pipe |ayout can be
made nor eothenipabe d¢polrwispynd eidthwisp dregtidng, wimk dssicigied with bendiogtherpdpdsn t he
wi dt hwi se or depthwi se direction. This kind of arrangenent is particular
ef f ecti veanthesing fipe joints irebirdeperanid intenfersnce bttwenn iepefrigesane corhmudichfien ent
pi pe dianeters. The air conditioner outdoor unit of claim4 is an air
condi t i ongipeetndReHeldHd  mirimuaccor dance with claim 1 or 2, wherein the
first connecting port and second connecting port are offset from each

other in the dapohwd aRwAREHER WuBE tHé WegthivRR dikeBiciUGth@depinRRE that  the
gaseous and |iquid Tefrigerant’ communi cati on pi pes connected to the

i nak i f i - a .
connegy | NERAn 400l U BEIGIEAA, RRGABH SRR SI bRV e
el nt ai negig(flﬂg}%tﬂ‘g&tfrcﬁﬂ gaéhhcﬁhér in?lﬁegl}l]aﬁglﬁ%ﬁe&ﬁoqﬂﬁxdtaq%rﬁm the pipes overlap in

a plan view and a side view, the pipe layout can be made more compact (occupy less
space) in the height direction and in the widthwise or depthwise direction.  This kind of -
arrangement is particular effective when the two refrigerant communication pipes have
different pipe diameters.

The air conditioner outdoor unit of claim 4 is an air conditioner outdoor unit in
accordance with claim 1 or 2, wherein the first connecting port and second connecting port
are offset from each other in the depthwise and widthwise directions in such a manner that
the gaseous and liquid refrigerant communication pipes connected to the connecting ports
do not interfere with each other even when they are drawn out in the depthwise direction
with their widthwise positions maintained constant and their height positions the same.
Furthermore, the first connecting port and second connecting port are offset from each
other in the depthwise and widthwise directions in such a manner that the gaseous and
liquid refrigerant communication pipes connected to the connecting ports do not interfere

with each other even when they are drawn out in the widthwise direction with their
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Furthernore, the first connecting port and second connecting port are
offset fromeach other in the depthwi se and wi dthw se directions in such a
manner that the gaseous and |liquid refrigerant comuni cation pipes
connected to the connecting ports do not interfere 25 with9<4PR r even
when they are drawn out in the widthwi se direction with their -5 9 June
2006 depthw se positions nmaintai ned constant and their height positions the

sane. Singe the first connectin ort d.secand cannecting port are anply
of f set frg‘?ﬁth‘@’é‘é Rogitipsymaintaied C%B%f“ﬁ\fdlnagl l%}(ﬁ’f’ﬁ'ﬁf’%set%ﬁis?fgﬁ‘ti ons, work
associated wth bending the pipes and using pipe joints iri order. to avoid
interference beingeti fitFecongestingiogand SeqandhFORRSCHPE BAT 3 Meply HfSHTB g to a
m ni mum The air conditioner outdoor unit of claim5 is an ajir conditioner
out door ugach other imtheslenthndse andiwiddiwisodieectipns warkasseciated with pradinegdhe he -
first connecting port and the second connecting port are offset by

‘appr oxi mapipeyandiesingpipe fiists anewler 9 &ycidﬁntemﬁrmpghtwe%thed'ﬁfr@fﬂ%n and the.
wi dt hwi se direction. 10 Since the first connecting port and second
conneci i ngorpmuhicatien pipésern Heyheldoproinimamel y t he sane di stance in the
depthwi se direction as in the widthw se direction, interference between
refrigerant coffhe &ircahdifitngpiope®otltEnel cdaiin § is dnhedr cheydittonesentdoor umtdhhwi se
direction can be suppressed while reducing the relative distance between

the fir Shcc_%&&ﬂ@é?{vv'ﬁtﬁgnﬁ@ﬁé oPEIEintsIetoSE GARELIE tHerTael donfedding poftrud teiecom t he
space occupi ed by 15 the gas-side shut-off valve and the |iquid-side

shut - of f valerindptirt HEOMREGyY DpRESmARE the bshe ERANES I Bih BRIdep@idss econd
connecting port are offset “by approxinately the sane distance in the

dept hwi Sedﬁgﬁifowiaﬂﬁmgéﬁlﬂ%i'égﬁfré&i%ﬁ: inaplan view a straight line joining
t

the centers o e two connecting ports is oriented at approxinmtely a
40, deRi e 0ol i SPRSl ARl RIS bR oeny i o¢ 2
approximately the same distance in the depthwise direction as in the widthwise direction,
interference between refrigerant communication pipes drawn out in the depthwise or
widthwise direction can be suppressed while reducing the relative distance between the
first connecting port and the second connecting port and reducing the space occupied by
15  the gas-side shut-off valve and the liquid-side shut-off valve.

Furthermore, since the first connecting port and second connecting port are offset
by approximately the same distance in the depthwise and widthwise directions, in a plan
view a straight line joining the centers of the two connecting ports is oriented at
approximately a 45-degree angle with respect to the panel oriented in the depthwise

20 - direction and the panel oriented in the widthwise direction.

The air conditioner outdoor unit of claim 6 is an air conditioner outdoor unit in
accordance with any one of claims 1 to 5, wherein the ﬁirst connecting port and the second
connecting port face both face downward.  An air conditioner outdoor unit in accordance

with claim 6 is also provided with a box-shaped casing and bottom-raising members.

25  The casing covers the gas-side shut-off valve and the liquid-side shut-off valve, and the
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- The air conditioner outdoor unit of claim6 is an air conditioner outdoor
unit in accordance with any one of clains 1 to 5 wherein the first
connecting port and the second connecting port face both éace ward. An
air conditioner outdoor unit in accordance with claimé6 s 4§ ovi ded
wi th a box-shaped casing and bottomraising nenbers. 25 The casing covers
the gas-side shut-off valve and the |iquid-side shut-off valve, and the 6 9
June 2006 csasd g dnapening bpeni thg ghetidvshivte fiyadvesindaehs igiid Gide sial-ofE valvd. t he

| i qui d-side shut-off valve. The bottomraising nmenbers serve to secure

space bet %@Boﬁ&iﬁ-r&i@fm&&ﬁ@n&ﬂs Y sehife spact bedveet e sukfacé on BAidhnaé al | ed and
the bottom panel of the casing. By directing the first connecting port and

second coppRebl @bt RS be ARWNKALSH ABBoRoMIPAMEIGIAE dginkom rai si ng menmbers so
as to open a space between the surface on which the outdoor unit is being

installed and kgﬁiiﬁ@ﬁﬁ?%%%hn@ctih%?oﬁ 38 B%ond Bbriheblinf) @K AByarl angasi er

to inprove the ternal appearance the outdoor unit by passing the

o1 96T ol SR ASLARD RS, W DoSPRGRLNct U SeROG (PR
oo LT PR SR ARG o BRI el 215 @

. 0 .
perspectlv'é or uni ex ure 3 1s a

top plan view of the i,nside qf the outdgqor it. Flgure.4 is a.diagram
P ubt rac PR e iy s At gpb R o 08 optior i b PEink b g T
| i qui d-side shut-qoff valve of the outdoor, unit. Figure 5 is a diagram

i |1 ust r at PHYTEPICARRRABRT Indhe piage Juderdherastg,t - of f val ve and t he

| i qui d-si de shut-of f valve of the outdoor unit in another enbodinent.

Fi gure 6 [Brigf Idesgaptiansfithsfarawingsly as indi cated by the arrows VI-VI in

Figure 5. Figure 7 (a) is a frontal view of a conventional outdoor unit.
10 Figure 1 1s a refrigerant circuit diagram of an atr conditioning system that includes

an outdoor unit.
Figure 2 is a perspective view of the outdoor unit excluding the casing.
Figure 3 is a top plan view of the inside of the outdoor unit.
Figure 4 is a diagram illustrating the arrangement of the gas-side shut-off valve and
15  the liquid-side shut-off valve of the outdoor unit.
Figure 5 is a diagram illustrating arrangement of the gas-side shut-off valve and the
liquid-side shut-off valve of the outdoor unit in another embodiment.
Figure 6 is a cross sectional view as indicated by the arrows VI-VI in Figure 5.
Figure 7 (a) is a frontal view of a conventional outdoor unit.
20 Figure 7 (b) is a view as indicated by the arrows b-b in Figure 7 (a).
(Preferred Embodiments of the Invention)
<Constituent Features of the Air Conditioning System>
Figure 1 shows the refrigerant circuit of an air conditioning system that includes an
air conditioner outdoor unit in accordance with an embodiment of the present invention.

25  The air conditioning system 1 is a multiple-type air conditioning system for office
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20 Figure 7 (b) is a view as indicated by the arrows b-b in Figure 7 (a).
(Preferred Enbodi nents of the Invention) <Constituent Features of the Air
Condi tioning Systenr Figure 1 shows the refrigerant circuit of an air

condi tioning systemthat includes an air conditioner outddden@r0P6in
accordance wth an enbodi nent of the present invention. 25 The air
conditioning systeml1l is a nultiple-type air conditioning systemfor office

279 June wiildfheQUbvifl BASORBYMICNS CHBRRRY Sftnliod BRY 32oRhEAY ihihelel

i ndoor units 3 connected I n para rrgerant “circul

ai r condi t'f-'l‘f%r}-bﬂ%gﬁ%? Eiﬁéﬂitlld &Cthéjgﬁ%l?dfg@ﬂ’fg% g)(isﬁe%é 1 :%r}dllé%s Eg;c%;ﬁg%éﬁ elector

val ve 12, an outdoor heat exchanger oor e?14,

i ndoor ex i.on l ves, 15,., and the Jjndoor heat  exchangers 16.connected in
sequence 2?11%@ \E’%{ %e\f%(%%rﬁaé‘ﬁ:?lezda{l8ut88?'f hse ’é?"%%%ﬁ%%h?% ieanawﬁeva?ve 14,
refrigeration cycle. The c ressor . 11, four-way | ect or . val ve 12,

out door hé% Ooéf%?ﬁé]ﬁ'ﬁé‘rva '§s ?g}r)fﬁ‘%&@f H‘SB?r]}éﬁfb%?f?i‘F“&?ri/gqe?féme‘itﬂd&?@%‘%ﬂ?@éwﬂed in
t he outdoar ur}it %Ctand t he i ndoor expansion valves, 15 and i ndoor heat

exc hanéer ds qnfigneed g ReLPrR @ VAPPL REPrESE9B LY RETEfrigetationeycle o u rLhgepmpegseart or

val ve 12 and_. the indoor heat: exchangers 16 are connected by a gaseous
refri ger ant> PYF@Niselserpralpe ho ontdopy heat suchangerold, aebeutdsgranpamsionvdlve 14 -
and the indoor expansion valves 15 are connected | by a liquid refrigerant
communi catlf@#e pansanedzip, therpetdeertmitghamththe dulvouexeasico malyepESandlindoorhight ar e
arranged between the outdoor unit 2 and the indoor unit 3. The refrigerant
circuit ofexelpogersd6aondintidioni inghsipdbensisdwn The bugwae sdledtsr @lve 12 and
sinplification of the actual circuit. For exanple, the actual conpressor 11
used is oftheindodreat exohinigest i are obieciedibiyaid e i3 peiptMnt &8s Mon'f1ps €
rotational speed can be controlled with an inverter and a fixed capacity

conpr ¢8sor 74 hed theDutdedt Eglansion ivalveN4aid el ind®Repans{ondlves 398 nnected
Additionally, a receiver, an accunmul ator, and other associ ated devi ces
by a liquid refrigerant communication pipe 17b.  The refrigerant communication pipes
17a, 17b are arranged between the outdoor unit 2 and the indoor unit 3.
The refrigerant circuit of the air conditioning system shown in Figure 1 is a
simplification of the actual circuit. For example, the actual compressor 11 used is often
15 acombination of a variable capacity compressor whose rotational speed can be controlled
with an inverter and a fixed capacity compressor that is controlled in an on-off manner
(see Figure 3).  Additionally, a receiver, an accumulator, and other associated devices
(not shown in the figures) are provided inside the outdoor unit 2.
The terminal portions of the refrigerant circuit inside the outdoor unit are provided with a
20 gas-side shut-off valve 18 and a liquid-side shut-off valve 19.  The gas-side shut-off
valve 18 is arranged on the side where the four-way selector valve 12 is located and the
liquid-side shut-off valve 19 is arranged on the side where the outdoor expansion valve 14
is located.  The gas-side shut-off valve 18 is connected to the gaseous refrigerant

communication pipe 17a and the liquid-side shut-off valve 19 is connected to the liquid

25  refrigerant communication pipe 17b.  The shut-off valves 18, 19 are in the closed state
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(not shown in the figures) are provided inside the outdoor unit 2. The
termnal portions of the refrigerant circuit inside the outdoor unit are
provided with a 20 gas-side shut-off valve 18 and a |iquid-side shut-off
val ve 19. The gas-side shut-off valve 18 is arranged on t Belusiedd0fhere the
four-way selector valve 12 is |located and the |iquid-side shut-off valve
19 is arranged on the side where the outdoor expansion valve 14 is

| ocat ed. hen 92Sewddde uhft¥lanQfifdotrulgs i—gref[ iﬁsetﬁl?éwec J%hggoﬁwg{vggig,qﬁqxs e 19

refrigerant communication pipe 17a an I qui e sh

IS connec iﬁh Lol Sarefi] . gﬁyﬁgi | i 17b. The

shut - of f It/lgeﬁvoi)gné 8, e&b&;urn gtsi%h3ta eellhtg:t?ﬁ(;és(gé}{sg? ate gég%)&ggefgg%‘émmen t he

- out door unj i ndo units,3. are.installed. The.shut-gff valve 8, 19
are”Chen el BPe Tia t e sy ST puSombnilioh 1 7h e Briad cous

refrigerant, c i cati ipe 17a and the liquid refrigerant pipe

communi cat$ SﬁgﬁﬁgY%V%%ﬁﬂégted to the shut-off valves 18, 19. 5

<Cpera$ion of the Ar q%itigning Systen> The operation of the air

condi t7 oni ng sySPERPGR Pl thegwr HendfEening S¥sfempi r st , when the systemis

operated in cooling npde, the four-way selector valve 12 is held in the

st at e i ndi cat edhpgperationsef the airicaeditippingsystere Will nppvdie-deseriedat ure, hi gh-
pressure gaseous refrigerant discharged fromthe conpressor 11 passes

t hrough the f olifrst] ohomthesystemtio pperatied én aodlingdnadet thetfor-way stbestortvaite 12

exchanger 13, where it is condensed and changed to a |liquid by exchangi ng

heat wi t histhedd muthe stare indicated hy thel splidflinedinTigureder dfligh-tpapaatird, highigh t he
fully open outdoor expansion valve 14 and flows into the indoor units 3

"~ via the | pgesule paskougefrigeirant disohirpebfromthocdiprtsddor 1 Apadsbethidighake fourt s 3,

the refrigerant is pressure-reduced by the indoor expansion valve 15 to a
prescto bedal svleqoesdve B2 aiblinidthe barebAh&ll exdhahfl§ 13NWAGE iie dbndRshpaEer 16

by exchanging heat with the indoor air. |Indoor air cooled by the
evapor at i ghiun@éd foEliqiall by @RERALInk el WD tHeHuRldoP&irl NFROTiqALRA rEfigBrant
passes through the fully open outdoor expansion valve 14 and flows into the indoor units 3
via the liquid refrigerant communication pipe 17b. At the indoor units 3, the refrigerant
. is pressure-reduced by the indoor expansion valve 15 to a prescribed low pressure and
15 evaporated in the indoor heat exchanger 16 by exchanging heat with the indoor air.
Indoor air cooled by the evaporation of the refrigerant is blown into the indoor area (e.g.,
room or rooms) by an indoor fan (not shown) so as to cool the indoor area.  After being
evaporated in the indoor heat exchanger 16, the gaseous refrigerant returns to the outdoor
unit 2 through the gaseous refrigerant communication pipe 17a and is drawn into the
20 compressor 11.
Meanwhile, when the system is operated in heating mode, the four-way selector
valve 12 is held in the state indicated by the broken lines in Figure 1.  High-temperature,
high-pressure gaseous refrigerant discharged from the compressor 11 passes through the

four-way selector valve 12 and into the indoor heat exchangers 16 of the indoor units 3,

25  where it is condensed and changed to a liquid by exchanging heat with the indoor air.
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room or roons) by an indoor fan (not shown) so as to cool the indoor area.
After being evaporated in the indoor heat exchanger 16, the gaseous
refrigerant returns to the outdoor wunit 2 through the gaseous refrigerant
conmuni cation pipe 17a and is drawn into the 20 conpressor 9¥tneibani | e,
when the systemis operated in heating node, the four-way selector valve
12 is held in the state indicated by the broken lines in Figure 1.

Hi'gh-tenperat ure hi gh-.pr essur e. gasepus r.ef ri gefant .dj scharged fromthe
compr essoidPpr BX beased Pyt poRdetsiot e Tattjeqmntd bl e To8harer (7% ( ne

i ndoor heat exchagg Es 16 of %ﬁe i ndoor units 3, 25 wﬂﬁre it is.co nsed
and. chang&tP 6 HOPRY bY 8 Bogs BRARGH MDHG I 9ad 2t e | HEBRIESTINT Lgigicdune
2006 | ndoor _ai.r heﬁt ed by the _condensation of the refrigerant, is blow into
t he i ndoo e dnfaog heat exchagaers dp passssitrough the fullyrpsp mdoer sypagsiop yalygais t he

i ndoor area. The refrigerant liquefied  in the indoor heat exchangers 16
passes t haedifgiurag o the ppidogietit 2 Hiadhe ligwid asfsigerant egnymynieafionaripe & ur At to
the outdoor unit 2 via the liquid refrigerant comruni cation pipe 17b. At 5
t he ou} dodhe amtdaor anit 2hthe refiigeigot iamresswepedwsd by theauded 'ebparlsﬁw valmedidor
expansion valve 14 to a prescribed | ow pressure and evaporated in the

out door -héest pesalimddew piSsioy and xedparaedin the attdoorn leat dehangeddd byair. After
bei ng evaporated in the outdoor heat exchanger 13, the gaseous refrigerant

passes t hexdthghgihphedtovith the putlebesit.or Aviat beind evapothtédin the andosrHeat t he
conpressor 11. 10 During both cooling node and heating node, the indoor

expansi onexdiad@s 135thefgasdonsl Rdigdtintipass?s thidhglathe foiroppesticid valvesiotnand t he
refrigerant is not sent to the indoor heat ~exchangers 16 of those indoor

units 3. gfarsihid MeRbmbRadHNes of the Qutdoor Unit> The outdoor unit 2 wll
now be described in detail wth reference to Figures 2 and 15 3. Figure 2

s a perspecti Yk BbthHookiRE nd dRPheA Rl ndle ik Inddaf e ARERE vaRMs Pybgioor fan

indoor units 3 that are stopped are closed and the refrigerant is not sent to the indoor heat
exchangers 16 of those indoor units 3,
<Constituent Features of the Outdoor Unit>
. The outdoor unit 2 will now be described in detail with reference to Figures 2 and
15 3. Figure 2 is a perspective view of the outdoor unit 2 with the casing and outdoor fan
removed. Figure 3 is a plan view looking downward from a position approximately
midway along the height of the outdoor unit.  In Figure 2, the shut-off valves 18, 19 are
omitted. - The internal refrigerant piping is also omitted from the figure.
As shown in Figure 3, the front panel 21, side panel 22, and rear panel 23 of the
20 casing are mounted to the outside of support columns 51, 52, 53, 54.  The four vertical
support columns 51 to 54 are fastened together by the bottom frame 61 located near the
bottom end, the horizontal stays 62 and the motor support rack 63 located at a top portion.
A motor 70 for driving the outdoor fan (not shown) is mounted to the motor support rack
63.

- 25 The support columns 51 to 54 extend downward beyond the bottom frame 61.
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renoved. Figure 3 is a plan view | ooking downward from a position

approxi mately mdway along the height of the outdoor unit. In Figure 2,

the shut-off valves 18, 19 are omitted. The internal refrigerant |p|ng is
also omtted fromthe figure. As shown in Figure 3, the f r @niun g

si de panel 22, and rear panel 23 of the 20 casing are nounted to the
out si de of support colums 51, 52, 53, 54. The four vertical support

col ums 54,10 a§ c%ﬂ?fc{]@;ilﬁgg&% {n?@eﬁ%&&@%@@%g? aﬁ&‘iﬁe"l RIS Bk ?ée @%}fd near

the bottomén t he or su ppor

| ocated a Lol 70 f vin door an_( nat
shonny 1< ussE PR oftoory Rt Beadpe Pl g hBuhbin SEREEC: ThiGph st
to 54 ext nd do the hottomfr -10 June. 20

space |5 %&% e oo heeesu® PR RETT R P RO 2K ace
(floor face fter the outdqor unlt has been nPunted to th

i nstall atf 10 b%?rant?ﬂ’in@"é‘tfél%%n pipe 1j7hy g RHORYAT hRib Qﬁo@rf‘@é@%f:a"cho pass

t he gaseous refrl gerant communi cation pipe 17a and the liquid refri erant
commum caf¥RpAItEPREm Thto 4 isbert ipraisksoraiéo bum precingular basadants 1auidsora

colum 51 to 54 is bent inward so as to forma rectangul ar base foot 51a

52a, 53a, d4%b4akadhhaie wt 614,638, Ba, Ha i5 providgawitisd thrpeghthale fatdusertingn a
through hole for inserting a chem cal anchor or the like to secure the

out door uchemialtapchdrer ithedlikel th acdunantiswuidooe unit Beo Betihsablldtivaserfédk. support s
t he conpressor 11 and the outdoor heat exchanger 13 and al so serves to
secure the shuThobéttomlfrare 61&uppsttstthe corgpreasomlinhd tg quitddo héat exdiamgerl O

bottom frame 61 has an opening in the portion thereof below the shut-off

val ves 1813 4R alsd\dradda6 RBdiire the shitCofERalvedd, 19ahroash b lduiindplatio®r. Uphd > The
gas-side shut-off valve 18 and the |iquid- side shut-off valve 19 of the

out dopy UBdtton? fidh@ @rHaﬁaﬂﬁﬂerﬁﬁé)ﬁﬁhé’ p8RioASRRLoARIRARR SREDST vaReSTOW. I N
Figures 3 and 4. The gas- side shut-off valve 18 and the [iquid-side
shut-off val Ve<}19raﬁéé?néi’11t bERSHuRofF VIVEE & 8 Dutdoor Unit>
The gas-side shut-off valve 18 and the liquid-sid; shut-off valve 19 of the outdoor
unit 2 are arranged closely adjacent to each other as shown in Figures 3 and 4.  The gas-
side shut-off valve 18 and the liquid-side shut-off valve 19 are aligned in a direction
15 forming an angle of approximately 45 degrees with respect to the front panel 21 and the
side panel 22 of the casing. Thus, the gas-side shut-off valve 18 and the liquid-side shut-
off valve 19 are separated by a distance of L2 and are offset from each other by a distance
of L1 in the widthwise direction (horizontal direction parallel to the front panel 21) and
also by a distance of L1 in the depthwise direction (horizontal direction parallel to the side
20 panel 22). The distance L2 is approximately 1.4 timeé the distance L1.
The pipe connecting port 18a of the gas-side shut-off valve 18 and the pipe
connecting port 19a of the liquid-side shut-off valve 19 both face in the same downward
direction.  Although the shut-off valves 18, 19 are shown with simplified structures in

the figures, the shut-off valves 18, 19 are constructed to connect to the refrigerant

25  communication pipes 17a, 17b with a flare nut (or a flange).
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15 form ng an angle of approximately 45 degrees with respect to the front
panel 21 and the side panel 22 of the casing. Thus, the gas-side shut-off
valve 18 and the |iquid-side shut- off valve 19 are separated by a di stance
of L2 and are offset fromeach other by a distance of L1 Pnluee2QQt hwi se
direction (horizontal direction parallel to the front panel 21) and also
by a distance of LI in the depthwi se direction (horizontal direction

- parallel tot h%ﬁ?gﬁﬁ%%ghfﬁ%%-oﬁ@alvelqg fb %tjﬁgﬁs#éghg@ggﬁgegéé %I?(Jg%d 1.4

times the dista e pI pe connecti'ng “por € gas-si

shut - of f Y, 8 and t.he. pi pe onpnectin rt. 19a of .t he |iquid;sjde
shut-ort SarYedchoRliutPiol ihes 8 U o Bl erhe SiePeia s (Rt Fstioh e
shut-of f valves.18,.19 are shown with sinplified structures.in . the
lour as, PREMGRSES itk coch ag P8 wheh el Bborarmai e oriif ietetion Wit
refrigerant .25 conmmuni cation pipes 17a, 17b with a flare nut (or a flange).
-11 9 Jungl%‘ﬁ'éﬁwsﬁm%ﬁl@sﬁ@mgtﬁ@ea soRstay and theirdwighg posigonsdeig, &t POJRIORY i bed,
t he gaseous and liquid  refrjgerant comunication pipes 17a, 17b connected
to t he® coRF&CEN Hy ipBallasiopgyrfacecpnddbe beftnm {rame il the sametheslonblstdet chaigen
when they are drawn out in the forward direction with their w dthw se
posi t i ons lined shoginie figwnd indicatethe pipesil7ahigibyht Likesvise, thegageug and lquidsi t i on
5 between the installation surface and the bottomfranme 61) the sanme (the
doubl e- dotefdperant commuascaioopipeasri 78 Iibroendedtaictiodbe eonnbeting ppets 1871 9aldob) .
Li kew se, the gaseous and liquid refrigerant conmuni cation pipes 17a, 17b
connect ednbtintenfereccwithh eaxthi cilgerpoei svhdBehey hadrdlan onoin d sidevdysidirevidnwiich
ot her even when they are drawn out in a sideways direction with their
dept hwi seteasdebitavise paitiingind@staited séifint anbthbh@kighhpoiidnsABS idnOise t he sanme
(the 10 doubl e-dot chain lines shown in Figure 4 indicate the pipes 17a,
17b) . 1N t BewIeLdbicHahiEli R sHORA iHPighre2t Rbtichid the %ﬁe@@"ym%)ﬁhe gas-si de
shut-of f valve 18 and the |iqui g-m de shut-o val ve 19 are arranged as
shown in Figur j }Surﬁtl %3@0% g t 5 | f the
gas-si de shut-g%‘h gkl/%{@éﬂﬁ%ﬁtgﬁb t ezs?fltcl:]l%i -sitdgﬁélgr%{é-acs)fs RARLENARR 18

and the liquid-side shut-off valve 19 are arranged as shown in Figures 3 and 4, it is also

acceptable for the positions of the gas-side shut-off valve 18 and the liquid-side shut-off
valve 19 to be reversed.
15 <Characteristic Features of an Air Conditioner Outdoor Unit in Accordance with
This Embodiment> |
(D
In conventional outdoor units, the pipe connecting port of the gas-side shut-off
valve and the pipe connecting port of the liquid-side shut-off valve are aligned in either the
20 depthwise direction along the side panel of the casing or the widthwise direction along the
front panel of the casing.  Consequently, when the connecting ports are aligned in the
depthwise direction, the refrigerant communication pipes will interfere with each other if
they are drawn out in the depthwise direction at the same height from the connecting ports.
Meanwhile, when the connecting ports are aligned in the widthwise direction, the

25  refrigerant communication pipes will interfere with each other if they are drawn out in the
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valve 19 to be reversed. 15 <Characteristic Features of an Air Conditioner
Qutdoor Unit in Accordance with This Enbodi ment> (1) In conventional
outdoor units, the pipe connecting port of the gas-side shut-off valve and
t he pi pe connecting port of the |iquid-side shut-off val ve9ausea200fned in
either the 20 depthw se direction along the side panel of the casing or the
w dt hwi se direction along the front panel of the casing. Consequently,

when t he ANE S e I: ip the ept hwi se direction, the
refrigera%ﬁ&ggﬁﬁﬁﬁgggﬁ{%ﬁh%%%%gﬁﬂgﬂﬁg¥%pgf?@?%gmgpﬂ%%ach other if they are
drawn out int dept hwi se directi.on.at the sa ei ght f.rom the .connecti ng
ports. Meanwhi1°8YeE %Hnﬁﬂgu@é?%'é[gfgﬁbac&}?‘ﬁgcea%hI?}flf glﬂbﬂélmﬂ%ﬂb‘: RIP%It hwi se
direction, the.25 refri ant c nication pipes wll interfere with each
other if CHEFCUREPYE Léf?ngﬁi]? gﬁﬁ“?@“—" @lm}ﬁm%dggpme&?ﬂwcgég gPftdéePbn at
t he sane. he%g@},fron1the connecting ports. Conversely, in an outdoor unit

2 in accofhd e shytrath valyg byangehtset freme epghyetherdyrmdisteneryl by both the of t he

gas-si de shut-off valve 18 and the pipe connecting port 19a of the

l'i qui d2 si depthyise dirpetiopednddhe widthwisefdirsetionfin arplammdiiwot Hdkevrige, shajgaseeusce L |
in both the 5 depthwi se direction and the widthw se direction in a plan

vi ew. Li kend Beyid ré¢feigerasecusmurspation pesd 7aelf 7 dpendd mteferawitli eaah iother pveres
17a, 17b do not interfere with each other even when they are drawn out
from t he eboandeyiangdpentont §8m, thd 8enrenting pant 184 $¢a idiardepthiwise difecsionor dt hwi se
direction in such a manner that their height positions underneath the

bottom f widdwit diveetidnia ssael® mahferahdt@hall heighvQokitiafs atdeadcach Wt bbtdandi ng
the refrigerant 10 conmuni cation pipes 17a, 17b and using pipe joints can

be hel d t Game®1dihRNsame2) Ash REulQ WP AsobiRiell vAtH BendfifpQhé Afhgerihtt N this
enbodi nent, the pipe connecting port

10  communication pipes 17a, 17b and using pipe joints can be held to a minimum.

@

In an outdoor unit 2 in accordance with this embodiment, the pipe connecting port
18a of the gas-side shut-off valve 18 and the pipe connecting port 19a of the liquid-side
shut-off valve 19 are offset from each other by the same distance L1 in both the depthwise

15  direction and the widthwise direction.  As a result, the relative distance L2 between the
connecting ports 18a, 19a can be reduced and the space occupied by the gas-side shut-off
valve 18 and the liquid-side shut-off valve 19 inside the casing can be reduced.

Moreover, the work space is the same as in conventional outdoor units because the
actual relative distance L2 between the shut-off valves is no smaller than in conventional

20 outdoor units in which the shut-off valves are arranged in the depthwise direction or the
widthwise direction; that is, when viewed diagonally the distance between the shut-off
valves 18, 19 is the same as in conventional outdoor units.

3

In an outdoor unit 2 in accordance with this embodiment, the pipe connecting port

25 18a of the gas-side shut-off valve 18 and the pipe connecting port 19a of the liquid-side
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18a of the gas-side shut-off valve 18 and the pipe connecting port 19a of
the liquid-side shut-off valve 19 are offset fromeach other by the sane
distance L1 in both the depthw se 15 direction and the w dthw se direction.
As a result, the relative distance L2 between the connectP§ngstd08 18a,
19a can be reduced and the space occupied by the gas-side shut-off valve
18 and the liquid-side shut-off valve 19 i nsi de the casing can be reduced.

Mor eover e rK i n conventional .oor

because. § A’*QD A% ff@?tﬁﬁ%?e&owaé 8 she FRBAST |+ S Dol ar R 26sitRs s no
smal l er tha co ventkgnal qgtd or units in which th%, E t-of f val ves
are arrangeRvit Y ey HW?@‘*&]‘?P% AFEIersAt fHRmUpIGRERN RIReH f2e ©t hat

is, when vi evved di agonal ly the, di stance between the shut-off valves 18, 19
is the safngadmesnd &heover sAnyith adgeRsptivrmelples) 1 n an outdoor unit 2 in
accordance with this enbodi nent, the pipe connecting port 25 18a of the
gas- si de shut-&)f valve 18 and the pi pe connecting port 19a of the

| i quid-side -13 9 June 2006 shut-off valve 19 both. face downward in the
same nlnner. Adman egdoer unit2 insiceerdamae with thigogshlyodimentnthie|pype qonnéciingpgrtt ape
to both refrigerant comrunication pipes 17a, |I7b at the sane tinme and to
cover thedBawf the zasisidoslattiofevaied B8 aml the pipe(cdpneching poetri 9o of thediquidisitie 2 i n
accordance with this enbodi nent, the pipe connecting port 18a of the

gas-si de slhitiofdfdlve/Bd bisth Fcealotvninaed midogortion@the ngppparcolubfs 5ftotSHextend
l'i qui d-side shut-off valve 19 both face downward and portions of the

support cabwiwardbkybd fid borbRMEhmEIOMEWA thht Reyaids Fditheld Metvaighfihe@bdtddd such
that a space is forned between the bottom franme 61 and the surface on

whi ch the i@ Und WM durficé 8n Whiihaht Eﬁ’tdo&%rﬁt Z %%Hit&lledt head §rdshkthger ant
communi cation pipes 17a, 17b can be passed through the space and the

exter pg %ﬂg&ﬁﬁ%ﬁnﬂ&nléﬁﬁn%%egq%, 1481 dan 68 Baggd H{}Rﬁéﬁvtﬁg space and the
external appearance of the outdoor unit can be improved.
<Other Embodiments>
In the previously described embodiment, the gas-side shut-off valve 18 and the
liquid-side shut-off valve 19 are arranged so as to be oriented at a 45-degree angle with
15  respect to both the front panel 21 and the side panel 22 of the casing. As a result, even
when the gaseous and liquid refrigerant communication pipes 17a, 17b connected to the
connecting ports 18a, 19a are drawn out in the forward direction or a sideways direction in
such a manner that their widthwise positions are maintained constant and their height
positions are the same, the gaseous and liquid refrigerant pipes 17a, 17b do not interfere
20 with each other because they are separated from each other in a plan view.
Instead arranging the shut-off valves 18, 19 as shown in Figure 4, however, it is
also possible to arrange the shut-off valves 18, 19 as shown in Figure 5.
In the arrangement of the shut-off valves 18, 19 shown in Figure 5, the gas-side
£

shut-off valve 18 and the liquid-side shut-off valve 19 are offset from each other by a

25  distance L3 in the widthwise direction (horizontal direction parallel to the front panel 21)
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<Ot her Enbodi ments> In the previously described enbodi nent, the gas-side
shut-off valve 18 and the |Iliquid-side. shut-off valve 19 are arranged so
as to be oriented at a 45-degree angle with 15 respect to_both the front
panel 21 and the side panel 22 of the casing. As a result, 9cUBg 2Q096n t he
gaseous and liquid refrigerant communi cation pipes 17a, 17b connected to
the connecting ports 18a, 19a are drawn out in the forward direction or a

si deways (i i tm. SUC nper.,. £ i1 WM i i1 e
it ) mo S iR L i R o bl Iby rBBeRR T R BLE
and |iquidg,yefrigerant nipes 17 /b dg not interfere .20 with each ot her
bocause 1 A ol GRReL RSP Ef el et reripes Dlop s af pundn G "
arrangi ng .t he ut -.of f .yal ves 18, 19 as sho in, Figure 4, however,. it is
al so possfapard: Sfegrlpwg opiRendingrthepipes g t@%&ﬂ,ﬂ@ﬁﬁ%@ﬁ%ﬂ» 170 pilbs e 5.
In the arrangenent of the shut-off valves 18, 19 shown in Figure 5, the
gas- si de &gnaratest fromgpeipother angdnot peerlapdniadlan vews hdihe distangg Ldds 88 1@Re of f set
fromeach other by a 25 distance L3 in the widthw se direction (horizontal
di r ectd oncorapantivdly small distapeosichibatathen the pipas b7aj liffearegoevmay ia adi st ance L4
in the depthw se direction (horizontal direction parallel to the side panel
22). The sidswaysahirecBon witbeut bending theapipestehe foewpidpesearward, theipipesd 7dr awn out
inthe forward direction w thout bending the pipes. to the left or right,
t he pi peslliywill fathally b¥erlap in apfmmra¢ved from each other and not overlap in a
plan view. The distance L4 is set to a 5 conparatively small distance such
that when the Fh@eford here, 47 shoarEindligws 60When thegaséviug andliguid iréfiigédatn W t hout
bendi ng the pipes to the forward or rearward, the pipes 17a, 17b wll

partial | ypipee17207b BrefirvA Bulvdi@Ways TRNE{RsRut- 68 L Elve A8, 30 Whoubdridiny € 6,
when the gaseous and liquid refrigerant pipes 17a, 17b are drawn out

si dewrys {HeRMolWardTr YarRhld ﬁﬁlc\éﬁérsjtﬁ"ﬂélj-_éﬁg@é %_‘;hg Yy BRHsBOfronk QadihGiRef igr war d

or rearward, the centers of the pipes are offset fromeach ot her
I'n the height direction by a distance L5 and the pipes 17a, 17b are drawn out sideways in
such a manner that they partially overlap in a plan view.  As a result, the pipes 17a, 17b
can be drawn out in a sideways direction from the shut-off valves 18, 19 without bending
the pipes 17a, 17b or using pipe joints and the horizontal space occupied by the pipes 17a,
15 17bcanbereduced. Meanwhile, although the centers of the pipes 17a, 17b are offset
slightly (distance L5) in the height direction, as shown in Figure 6, the pipes 17a, 17b are
only partially overlapped in a side view and the heights of the pipes 17a, 17b can be set to
be substantially the same. Consequently, the space occupied by the pipes 17a, 17b in the
height direction is reduced and the pipes 17a, 17b can be passed through the gap between
20 the bottom frame and the installation surface of the outdoor unit, even when said gap is
small.
(Applicability to Industry)
In an air conditioner outdoor unit in accordance with the present invention, the first

connecting port and the second connecting port are offset from each other in both the

25 depthwise direction and the widthwise direction of the outdoor unit in a plan view. The
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the height direction by a distance L5 and the pipes 17a, 17b are drawn out
sideways in such a manner that they partially overlap in a plan view As a
result, the pipes 17a, 17b can be drawn out in a sideways direction from
the shut-off valves 18, 19 without bending the pipes 17a, 2 Junpg 206ysi ng

pi pe joints and the horizontal space occupied by the pipes 17a, 15 17b can
be reduced. Meanwhil e, although the centers of the pipes 17a, 17b are

of fset sl . I.stan 5). i R-the hei irect.ion,. as shown. i n.Fi gure
6 ' the pi SuBle bR GHERAS el G st et thé ety SrupBiculbish | he
hei ghts of, the. pi pes a, .,17pb can be set to be substantially the sane.
Conseauents PO RS wEA Bactt dral iy Ve ot fra hey 3 BB b Homd e g
direction is reduced .and the pipes 17a, 17h can be passed through the gap
bt ween DBORECHHRT B ATe PRAGE dRerionor A hg v gimat Gastonr T hESo0engD:
unit, even when said gap is .small. (Applicability to Industry) In an air
* condi t i on@it capditeRsr oyidopr PRt iacsprdanceavikp the presentinudion is w-'én&lﬁon, the -
first connecting port and the second connecting port are offset from each
ot her ¥ n pdtikerapcopsnerdentionipipes dvilaet intrifespwithieachptliehinicssesavheescthieon of the
outdoor unit in a plan view The -15 9 June 2006 connecting ports are
of f set by redrigerhifiti coimemunieation pipes fazt dibive ouefroingbe esrinectingpartsi io hd daptlpvipes  do
not interfere with each other in a plan view when they are drawn out from
t he conndutdtiog ap retsamietheighe odiaptabusi veterelihe eefrigeranocommutibation wpésrrs e
direction. Thus, when an air conditioner outdoor unit in accordance with
the presediawnogfichdtheiconikstifle pbii€intthé aidtheriedivecteonandiy eadd teighel pes wi | |
not interfere with each other 1n cases where the refrigerant conmmrunication
pi pes are drawn out- fromthe connecting ports in the depthwi se direction
at the same height or in cases where the refrigerant comuni cation pipes

are drawn out fromthe connecting ports in the wdthwi se direction at the
sanme height. 9 June 2006
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[Clainms] 1. An air conditioner outdoor unit (2) connected to an indoor unit
(3) by a gaseous refrigerant comruni cation. pipe (17a) and a liquid
refrigerant comruni cation pipe (17b), the outdoor unit conprising: 5 a
gas-side shut-off valve (18) having a first connecting por® Junga006o whi ch
the gaseous refrigerant communi cation pipe (17a) is connected; and a

| i qui d-si de shut-off valve (19) having a second connecting port (19a) to
whi ch thE )lqﬂid refrigerant comruni cation pipe (17b) is connected,
wherein t(%ay? st connecting port (1 8a) and second connecting port (19a)
face downward .10 and being,.in a plan view offset fr.omeach other in both
the dept hwi se i recAndit SSRAIORE SURATRITSD) SAPPEHE] toren IDAOOFABIL (P} bY 2 ~
condi tioner outdgQor unit as recited in claim3l, wherein the gaseqgus and

i qui d r eBICRETEHIECE ROMMURIRHIN BiPs 6579 fv%i?llﬂv@)re‘gtaef?@éﬁ%wwﬁw Pipg
connectin orts do not interfere with each other even when they are drawn
out in thel7blidhe ewidew unitrcomprisigni t h their wi dt hwi se positions maintai ned
constant and their height positions arranged such that they overlap
partially in aaghdsdesuoffvediva (18) badena firstadnrectiog port €lf8a) tpewhich the

communi cation pipes (17a, 17b) connected to the connecting ports do not

i nt er f er egaseols efriderat hemmemirativdn pipe { ey isconnestedyandut in the 20 widt hwi se
direction with their depthw se positions maintained constant and their

hei ght-  posi ti atiguidrsidgadoffualvet(h@thavigya eeend amnpairg pirl I 9a)toavistlde vi ew.
3. The air conditioner outdoor unit (2) as recited in claim1, wherein the
gaseous aimd liguiiihetigepdnt coRhAMicafiONPIpRI(CAD) iOeorReRes, WHeféin 17b) connected to
the 25 connecting ports do not interfere with each other even when they

are drawn out {1 frh&ondectifg PBAT1 SRR d8RhAb SR clhg ﬁ&rt (Fh%) Pck obiRiafd

wi dt hwi se positions maintalned constant and their™ hei ght

- 10 and being, in a plan view, offset from each other in both the depthwise direction and the

widthwise direction.

2. The air conditioner outdoor unit as recited in claim 1, wherein
. the gaseous and liquid refrigerant communication pipes (17a, 17b) connected to the
15 connecting ports do not interfere with each other even when they are drawn out in the
depthwise direction with their widthwise positions maintained constant and their height
positions arranged such that they overlap partially in a side view; and
the gaseous and liquid refrigerant communication pipes (17a, 17b) connected to the
connecting ports do not interfere with each other even when they are drawn out in the
20 widthwise direction with their depthwise positions maintained constant and their height

positions arranged such that they overlap partially in a side view.

3. The air conditioner outdoor unit (2) as recited in claim 1, wherein
the gaseous and liquid refrigerant communication pipes (17a, 17b) connected to the

25  connecting ports do not interfere with each other even when they are drawn out in the
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positions the sane; and the gaseous and liquid refrigerant comunication
pi pes (17a, 17b) connected to the connecting ports do not interfere with
each other even when they are drawn out in the.5 widthwi se direction with
thei r depthwi se positions maintained constant and their hePdHne 2888iti ons
the sane. 4. The air conditioner outdoor unit (2) as recited in any one of
clains 1 to 3, wherein 10 the first connecti ng port (18a) and second

connectin rt fset b RIQxi i (L 1)
Dot h ¢ Aepteie Fitr ety et S RBRGRS pHR Eata bitpuudP LEYRREE O
conditioner.outg uni t (2) as reC|ted in any one of clains 1 to 4,
wher ei n 1BOSES %aﬁqut further conprising: a box-shaped casing (21,
22, 23, 61) th covers &/E as-.side shut-aff. valve i_}8) nd the

1 qui d-si de shie-agouy and baiyid gstrigerant crmmpriesion hieess %vwﬁh@nas?e@%@e
shut-off valve (18) and the |iquid-side shut-off valve (19); an

bot t om r ai sFTRepENERAT dogpt inerfers withzarh ethery pyey Whendbey e aa%b%ténﬂﬁ ween

the 20 surface on which the outdoor unit is to be installed and a bottom
panel ¥61) widthwisediseting with their depthwise positions maintained constant and their height

positions the same.

4, The air conditioner outdoor unit (2) as recited in any one of claims 1 to 3,
wherein
10 the first connecting port (18a) and second connecting port (19a) are offset by

approximately the same distance (L1) in both the depthwise direction and the widthwise

direction.
S. The air conditioner outdoor unit (2) as recited in any one of claims 1 to 4,
wherein
15 the outdoor unit further comprising:

a box-shaped casing (21, 22, 23, 61) that covers the gas-side shut-off valve (18) and the
liquid-side shut-off valve (19) and has an opening below the gas-side shut-off valve (18)
and the liquid-side shut-off valve (19); and

bottom-raising members (51, 52, 53, 54) serving to secure a space between the

20  surface on which the outdoor unit is to be installed and a bottom panel (61) of the casing.
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