"e3e"4 . $"6T"T"X OPatent Specification Qutdoor Unit of Air Conditioner
(Techni cal Field) The present invention relates to an outdoor unit for an
~air conditioner. More 5 specifically, the present inventi on relates to an

"air conditioner outdoor unit that is connected to indoor of
a gaseous refrigerant comunication pipe and a Iiquid refr lm 'm ”"”@EM
communi cati on pi pe. (Background Art) Anpbng the air conditioning

used in office buildings and redatpbSpedifiddioad buil dings, spli t
systens having an indoor unit and an outdoor unit connect ed "“ mmmm”m&

communi cation pipes are w dejlﬁddb}equtmlr@gﬁmbgﬂ |n the rruI
air condltlonl ng system (nul tiple-indoor-unit sp ai

systen) ‘i’m{cﬁl?fe ce buil dings, the outdoor un|t |s |nstal I ed Ji°%PHe roof
or other catron a d the indoor units are installed in the ceiling or

ot her Iocat on.of each fl I, £ t

Comnect o+ opathepedy e hBash 8Bl Ot A AR e, 02,

[ f t t

b ondi b1 oGt {b%lpﬂegéﬁﬁngei@%ﬁ‘ﬁ%}awgw & eor&mr Sttt B 8L i e
shut -of f val ve at {;cgg)ter nal ends of the r.efrigerant CIJ‘CUIt t her ewi t hi n.
These shifenpgctedgyi éXMnF 3 ZABTAUS RS TIEFIEY ng?g&lga 198 Ripfe n state

after the outdoor unit and the indoor units have been installed onsite and
t he gasedigid wfiigegnt spmnpmgrationgipei qui d refri gerant pipe fromthe i ndoor
units are connected. As a result, refrigerant can fl ow between the outdoor
unit and (BaekgrowtwloArtunits. In a conventional air conditioni ng system the
gas-side shut-off valve 118 and the 25 liquid-side shut-off valve 119 of
t he out door unAmoigtheaircoaditioningdystenis uksd igiodcediuildingslard fesudentiganel 121 of
the casing as shown in Figure 7 or in front of and in rear of each other -1
10  buildings, split-type systems 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 conditioning 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
15  indoor 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 gas-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
20 the outdoor unit and the indoor units have been installed onsite and the gaseous
refrigerant pipe and liquid refrigerant pipe from the indoor units are connected. Asa
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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."along the side panel 122 of the casing (not shown). Since the two shut-off
val ves 118, 119 are closely adjacent to each other, it is easier to

-conpl ete the work of applying thermally insulating tape to the gaseous
‘refrigerant pipe and liquid refrigerant pipe, 5 which are connected to the
pi pe connecting ports 118a, 119a of the shut-off valves 118, 119 and drawn
out of the outdoor unit, and the work of covering the valve area with a

decorati \iﬁmgﬂﬁé‘éidé&&ﬂemz\/ﬂtﬁﬁe E4n PnBEsHOMH) € CHinB@HR Fvb Sha off Ralventssi de
shut-of f valve and |iquid-side 1 5 shut-of f valve are aligned al ong one

of | e 10 15 shi - omif th
panel o li?grgﬁg%s!ggfgardzﬁa@g W Gtnéd E'f{]é‘aﬂer td g&ﬁﬁeﬂeﬁh@_ﬁ'&l@oﬂfpﬁgijﬁ'nol e

refrigeran \8Nnout of the outdoor unit in a dir n

per pendi gul ar.t Q js ?9%@ . Haq k0, a direction
general | &e%y fngﬁﬂtugg %glg %13 e ,\ﬂ? &eefn %élr%ﬁetgﬁ ]\)I\%O ﬁ]u?{éfetﬁgéég&%ql%’each ot her
unless th are dra ut, at_different hei.ght Whj e Pl of

i nt er f er SYEH $1€ c?rénf\é\?egg?i 1?%%?‘%?%%&%%3&%%%%ﬁ&‘gf‘f":‘]‘&gf %ag?ésaqﬁe and
liquid refrigerant pipe at djfferent heights,, thete are cases i.p which the
Lo, pb ped 18 M GBI REaIoneon e SReHprrS R e VES Spaeth &
restrictions or other conditions related to the installation work. The
surroundidﬁgpféfé)‘ﬁdpﬁ%ﬂgtcdi ffer at each installation site and there is no
guarantee that the conditions of a particular site will allow the pipes to
be drawn out iWhen thepipsrtonnectiag pers pbihe gasrside sttt valve endsliquidrsidgaseous
refrigerant pipe and the liquid refrigerant pipe end 20 up follow ng a path
that is Bbutoffivalee hizahignelidlong oirepanebef the casingasshoynas Figuregthered avoi di ng
i nterference between the pipes. Consequently, the cost of installing the

ai r condirot @pioblens fitherefigataitipipdsianedmenwiut efitht ontdons it inet dicavtibnt h
increase. (D sclosure of the Invention) The object of the present invention

IS t @0r eGefRniiRtRF fdatgech e tH@REvet, HEthe pipesfafe drewalii a dirpetiongenaallyed to the
outdoor uni't of an air conditioning systemboth in cases in which the

1 05 i e e i anmatal i e hpvicnl 2
directiony hiefthe ih@ights. 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
15  other 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. Consequently, the cost of installing the air |
conditioning system and the time required for installation both increase.
(Disclosure of the Invention)
The obj ecf of the present invention is to reduce interference between the

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

25 cases in which the refrigerant pipes are drawn out in a direction parallel to the depth
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."cases in which the refrigerant pipes are drawn out in a direction parallel
to the wdth dinension of the outdoor unit (hereinafter described as "the
-wi dt hwi se direction"). The air conditioner outdoor unit of claim1l is an
“air conditioner outdoor unit that 5 10 is connected to indoor units by
means of a gaseous refrigerant conmunication pipe and a liquid refrigerant
communi cation pipe and is provided with a gas-side shut-off valve and a

liquid-s idﬁlﬁen%ﬁlﬂtdf‘?lflév\%l : HSmit (e BB ferd et s “HeldepMwies difgtion’f)iahd in

connecting port to t he 'gaseous refrigerant conmunication’ pipe is

connect ed, ced Bewhic he refldiFarh Biffes B ankh 6 M3aikclss BRANARDARAMRD Port to

whi ch the IT qui efrig nmuni cati on pipe I's ctonnected. In a plan

I
view, the.first nectin t _an ad. CQR J POk: ~of fset from
cach ot naimenssE naodeihis Py SRR e R B Bo 8 e Fon. T
conventi onal tdoor units, e first .connecting port and second connecting
15 20 port ar Sla’rrg“rﬁg‘ﬁupﬁer&”%‘n’gu{“ﬁ@%@@ﬁ E\}\ﬁ %tba“gf;&?ﬁﬁtﬂ?rf?ﬁog o?%tgnwﬁat[ hwi se
direction. Consequently, when the cgonnectin orts are aligned in the
dept hQi sés eAnpected M}ld‘?‘ﬂémitégyin&ép%\ 2 ERSATHS @'&F{%cﬁpﬁé‘? P PPRERG fere
w th each other if they are drawn out in the depthw se directjon at the
sanme hei ghiquid rsfrigerant commawication pipernd ismrawdad mwath agesmidersbut-ofi Nalvei ng ports
are aligned in the widthwi se direction, the refrigerant communication pipes
wi || i nt end ediguidrtife shattofformtve:  The ghegide shutdfBivalvolas 4 first cpanegtingaris e
direction at the sane height fromthe connecting ports. Conversely, in an
out door yaishichrthegaseoukarefrigevdnit bomirainivation pipe i cammectednnBut liquyd-g8idepor t and
second connecting port are offset fromeach other in both the depthw se

di rect i oRh@Neif V4lee Wask fusbadcstineetirig st forwtdciptiriquidfifierar t he connecting
ports are offset by a sufficient amobunt such that the refrigerant

commypi CabineiunidaBes pife i198dnrebie8! T BY £plth Witwe &etiret dvdhedtihgdobd A sé¢odd when
t hey are drawn out 1Promthe connecting -3 ports in the depthw se

di recti onophectil EHR ol SHdAVrSR dlbk Skt Aboth IR depihiwigiadiatiof RAEWKgI cat i on

pi pes wi Il not % terfere wth each other in cases where the refrigerant
conmuni cag:iq Qvi&i ftidh.e drawn out at the sane height in the depthw se

di rection or cases €re the refrigerant conmuni cation pi pes are drawn out

at the same height in the 5 w di.nw j .Qn. : unit in
accordance w teLH%?%YGSHB?QQi°H?di$8f<g‘i‘P¥@‘%§b‘g‘!s°f°§ﬁée&?’g p&é?ﬁ’lﬂ g Sle(gotrﬁ(celr%#J éﬂ%ﬁé% bet ween
the refrigerant. . co njcatio i pes . connected to.the ghut-off val ves both
in cases R%M%W%%F@ﬁ@%&ﬁpﬁl‘%ﬁﬁﬁﬁ?%ﬁpi%ﬁwp thwise @“%C&lgﬁm out in the
dept hwi se _direction and in cases where the refrigerant cQmuni cati on pi pes
are dPawfongegngntly, Whendheponnggiingpasts ags ¢ligggd mﬁ}i’é%ﬁp WG HTECH MR out door
unit of claim2 is an air conditioner outdoor unit in accordance with claim
1, wher eirpfrigeeant pommupisptienepipagwibinter fergwith eacheetherdf thew e dAWg opbit face in
the same direction. Since both connecting ports face in the sane direction,
t he ref rithedepthwiss directinmat the same height frogy thasomnecting Berts: hdMeasnwwdlgt i ng ports
can be thermally insulated and covered nore easily. Also, the refrigerant
conmmuni ¢ avhenthe coeectingpats avel aligned e thehwidthofite dizgotion, therefiigerantst al | ed

wi thout interfering with each other when they are drawn out in the

dept hwi secothirmetitdtion pipesiwilltitterfetedvikineach other éttheyare déswvmoutdndhet , t he anount
of curved portions of the refrigerant communi cati on pi pes can be held to a

Moni PeM  RiAtMASe diréctiof Atliteisaine heiptit H#o@rthe tdrinetingcpcrtsm 3 is an air
condi ti oner outdoor unit in

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

25 interfere with each other in a plan view when they are drawn out from the connecting
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.-accordance with claim1 or 2, wherein the first connecting port and second
connecting port are offset fromeach other in the depthw se and w dt hw se
-directions in such a manner that the gaseous and liquid refrigerant

“communi cation pipes connected to the connecting ports do not interfere with
each other when they are drawn out in the 25 depthwi se direction with their
w dt hwi se positions maintained constant and their height -4 posi tions

ar anged sl ADAL IR NEKLAR R RSt Brdhihdie Wfgerai  herTor e, e

first co second connecting port are o et from each ot her

in the degmt F}hwwsﬁgaé‘? glr?\{e\% g{i)ﬁ]%tsigtegfitefe%ﬂ O4Lh Jﬂ?er%ffggeggﬂt@féqg{]ge s aft€ gaseous

and quuF nmuni cati on prpes connecte nnecti ng
ports do not interfere with each her 5.even.when they are drawn out in
the wi dt ﬁmap%ﬂ%ﬁ%‘{‘]ﬁw?ﬂ‘étia?h&sm © tB\bA@Iet e%ﬁﬁ%#“ﬁf@é%% const ant
and their height positions arranged, such that they overla artially in a
si de vi eRASCEVREE ‘Bﬁéefflg‘?@’t‘t COBHRIEHEANRY PWW%%&@@%‘B%EESQ{E%@? R dn H&{ t are
of fset fromeach other in the depthw se and w dthw se directions, work
assoch at addthivise direatdothg t he pi pes 10 and using pipe joints in order to
avoid interference between the refrigerant communicatjon pipes can be held
to a mni num Thusan dwdadr awit fryaachrlapceowith this claim mekesit pessitile to aioiéct i on or
the depthwi se direction in such a manner that the centers of the

ref ri ger amerferentaibdtwedn the refripersntaoensiriicgtionypipssicommectaddmtleashiut-offher in t he
hei ght direction and a portion of the pipes overlap 15 in a plan view and a
si de Vi ewalve§Bothiip €ades wheie tharefiigeramdemmurdcationpies afeodrawnput imshe space) in
the height direction and in the wi dthw se or depthw se direction. This kind

of arrangepBise direRf6n ad inasdivitRed ih_%@eﬁ‘dg_@l@nf S cate pipe 28 trawn
communi cat1on pipes have different pipe dianeters. The air conditioner

out degr %itflntﬂgw%ﬁw&mﬂ.e&i 1 air conditioner outdoor unit in 20 accordance
with claim1l or 2 erein the first connecting port and second connecting

port are offs elthefa%rﬁ([a%lﬁﬁﬁgeroéd?&;or luﬂlttog @1aﬂ'ﬁ Lok g? Bl tivhed oiosfugdt frect i ons

in such a manner € gaseous an Iquid refrigerant conmuni cation

pi pes connect.ed tao.the. c A . i i o ot her
Even whertortgs Bt an g i AR adilPost Mt ShSnthherBey ©

wi dt hwi se positiops maintai.ned constant and their height 25 positions the
same. Fur foldhe §ame dirgelipne s nnecti ng port and second connecting port -5
are offset fraomeach other ,in the depthw se and .w dit hwi.se directions in
such a manner YRk bath gonpnesting Rortsfacy ‘?‘(} PR 1F?°&8Péh?r%mi cation pipes
connected to the connecting ports do not interfere with each other even
when 16heycommeunieation pipes dramn et fiana thegossecting perts san b tarmallyi pswalsd hwi se
posi tions maintai ned constant and their height positions 5 the sanme. Since
the firstandenwered mege pasily. aflbostbe oeftigerentrammynjcgionpipasconngstsd totheset from
each other in the depthw se and w dt hwi se directions, work associated with
bendi ng tshet-pffiyelvesicah besinstglig wish¢usiimefering with each athenrshen theyt are deavance
between the refrigerant comruni cati on pi pes can be held to a mnimm 10
The air candh thedepthwiset dirsotioniod in thé widthiwise Hirestican aisra result/ithd anamt ofit door
unit in accordance with any one of clains 1 to 4, wherein the first
connect i ngyrisd porfidieh dfitiee t cOMARMICatign pipes car ee lnfld fed minimappr oxi nat el y
the sane distance in both the depthw se direction and the w dthw se

di reglg on. Si npg diPgorlditicier 6@BERAUNITYT cREMI3 BRH afceAdBiofa TGO DgitRor t are
of fset by 15 approximately the sane distance in the depthw se direction as

in the w oihw,S& Witk Eg&mrbr 2l Bhekifhe BrS cBRicMRD pbehhd SRbANEOMERENAMNI Cat i on

pi pes drawn out int
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 when they are drawn out in the

25  depthwise direction with their widthwise positions maintained constant and their height
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. ‘depthwi se or widthwise direction can be suppressed while reducing the

rel ati ve di stance between the first connecting port and the second
-connecting port and reducing the space occupied by the gas-side shut-off
"val ve and the |iquid-side shut-off valve. 20 Furthernore, since the first
connecting port and second connecting port are offset by approximately the
sane distance in the depthwi se and wi dthwi se directions, in a plan view a
strai ght ,LLn6,d Stmbids] %&%&léfdv%l 4R8I} WOa SOOVRG! | PartREHote, ithe fifst ent ed
at appr o?b%@?ﬁ%@lg%ggggr ee nglre%vmpth r%spect to the panel oriented in
the dept hwi se..dj ' 18@{}% [ h BadhRhadif i e evitkd ection.
25 The aiclon%e 'Hgé @8& ta.\llé) g%c@'{f&’c&rﬂn%c g* 8‘% oﬁ‘gétqﬂ)rh a - e@ !

I oner outdoor uni laim6 1s an air conditioner
out door uni,t .in =6 ,. accor.dange w i[5 wherein the
first coﬁﬁ@é"??ﬁ&“ﬁﬂeg&éﬁﬁ 1P RE” sz’lerglgéfgﬂ?o@{nnﬂea Egilig%s%gzlqﬁlgég SRt £ ace
downward. An ai.r conditioner tdoor unit in.accordance. w Lhajiio6 is
al so pr oFPEERNFaiAN leﬁéﬁglg‘ﬁ&ﬁago g’ﬁscioﬂﬁecélﬁ PRG} ﬁ%H?tr‘c ‘:?lcﬁcg% ﬁ%%lfdstﬁérThe

casing covers the gas-side shut-off valve, and the Liqujd-si.de shut-off 5
val veg areyen wher they atp drawn gt iBrhePidhwise ditestion with theif fepthiise RASIAR| ve and
the liquid side shut-off valve. The bottomraising nmenbers serve to secure
space betmaintainedsonsart ané thsir height positiensasrangest S‘lﬁhi%hatlﬂ%eYtQYeﬂép PHERAY | ed and
t he bottom panel of the casing. By directing the first connecting port and
second cdnaeideivigw.port downward and provi ding bottomraising nenbers so as
to open a space between the surface on which 10 the outdoor unit is being
i nstal l ed and Sihe: thefitstRomactihg pért tinbsecasd oapnettitigspart are wifisetifengn eacheasi er to
i nprove the external appearance of the outdoor unit by passing the

r ef ri ger afiherGR ME.dEpaAtikamdpiidesvisadirdusionnanek assdeiated veiticbeiding thé Bipiesf
Descriptions of the Drawngs) Figure 1 is a refrigerant circuit diagram of

an aijgy Copdivsiringofis iesriéhatavaid ihiBabiedesbawedihe esirigetant . Figure 2 is a
perspective vi ew of” the outdoor unit excluding the casing. Figure 3 is a

top plan yj Eatfo%&é%ég%mgeﬁélfitt?ﬁnﬂmy unit. Figure 4 is a diagram

illustrating e ar genment o e gas-side shut-off valve and the

L qui d-side shije of S s M@nbeh@biptl GutdH iEPMHathist direction or the depthwise

direction in such a manner that the centers of the refrigerant communication pipes are

slightly offset from each other in the height direction and a portion of the pipes overlap
15  inaplan 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
20 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

25  positions the same. Furthermore, the first connecting port and second connecting port
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. 20 Figure 5is a diagramillustrating arrangenent of the gas-side shut-off
val ve and the |iquid-side shut-off valve of the outdoor unit in another
-enbodi nent. 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. Figure 7 (b) is a view as indicated by the arrows b-b in Figure 7
(a). _7 (Preferred Enbodi nents of the Invention) <Constituent Features of

the Air %HB&SE{ £5h MY RE ﬁ‘ihé:h%ﬂﬁ@isé aSORIBhIIRE dirBEtidnd 8 Qith ekt of an

air conditioning systemthat 1 ncludes an air conditioner outdoor unit in

accordance Wt I . . I ' Iofits

condi ti oﬁl?aﬁg'es%%?oe%mﬁg{ngg%g%%f e- y%@égﬁn ég%g(ﬁbtﬁ?%dﬁﬁltg tggg?@%&%%gr of fice
bui | di ngs hayi ng, .one. out door .unj t 2 an i o iits 3
connect e@"{{ﬁgﬁa&&f‘{é ?e‘?‘ﬁge?’cé’for q& 3%?’9‘81?#:%&?{&%&%1‘0 8{ etﬂgia'(r?&ﬂé%%gi tioni ng
system 1 j nc| udes conpressor 11, a faur- el eci or. yal 12. an out door
heat excl@&'ﬁb‘!—ﬂ“‘i‘ﬁl}g’ﬁﬁ g%ﬁfrp(@}&?é‘ﬁgfab‘ﬁmx‘)ﬁ‘rﬂ?/%ls%ﬂ} 3?41@8’6}16’@%%%?‘%?% val ves
15, and the indoor heat exchangers 16 10 connected in sequence and is

conf i ur e 88er f orm a vapor conpression type refrigeration cycle. The
conpressor 11, four-way selector valve 12, outdoor heat exchanger 13, and
out door expandiinne the:fits cannegting peshang seeend epnpp@ing pogsse amaly offsekiem; he

i ndoor expansion valves 15 and indoor heat exchangers 16 are contained in

t he i ndoeachiothersin3he dépthwise andvarjdtwise direstions) werk Bssagiated wish beritieg theeat
exchangers 16 are 15 connected by a gaseous refrigerant conmunication pipe

17a and tpises@ud dsiag piperjainss iarnrdaity evdid irmerdereive hehueeartherefiagesann val ves 15
are connected by a liquid refrigerant comuni cation pipe 17b. The

refri ger aRnnaeRcRich $ijes 0 bé BEld td d tinilnikn.ar e arranged between the out door
unit 2 and the indoor unit 3. The refrigerant circuit of the air

condijpi oni ng  SptAMBconBRMer SutddddHht of clain 3 i 8 &ir EPAdifibed butidopinit fie act ual
circuit. For exanple, the actual conpressor 11 used is often a conbination

of a varibbaafRARAM kit SRTPLERACT 1WhORReréiald fifabnrthRRtbdrPidIe coNt ol | ed

wi th an inver capacity conpressor that is controlled in an

o TG G5 oS AP P i B 2 o an®
?Etedg(lj{ dg%bhyﬁfet d’&%ﬁgggﬁlt&% méﬁgbavﬁ%ré%e%ggnpf the refrigerant circuit inside
Since the first connecting port and second connecting port are offset by
15 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 the gas-side shut-off valve and the liquid-side shut-off valve.
20 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
direction and the panel oriented in the widthwise direction.

25 The air conditioner outdoor unit of claim 6 is an air conditioner outdoor unit in

-6-



. a gas-side shut-off valve 18 and a |iquid-side shut-off valve 19. The
gas-side shut-off valve 18 is arranged on the side where the four-way

-sel ector valve 12 is |ocated and the |iquid-side shut-off valve 19 is
"arranged on the side where the outdoor expansion valve 14 is |ocated. The
gas-side shut-off valve 18 is connected to the gaseous refrigerant 5
communi cation pipe 17a and the |iquid-side shut-off valve 19 is connected
to the |iguid refri Y 6 AR BR fréfontE&i tfftheral ves 18,
19 are iﬁ&t%h%ngggéﬂélgﬁgt%g%gﬁ%ﬁen tﬁe’out 5521'(1” unlzt 02 ané%i}yr?door units 3 are
installed. The shut-off  val t : heitypits 2, 3
are inst é?qog CSIH%GIC{L%g g%}‘%CE\{)gﬁl f%gé d(;'\gn 8 Rﬁ%lr%ﬁ&ﬁl@ﬂé{ 511%0& .

€ gaseous refrigerant communi catlon pipe 17a and

the liquid refrigerant. pi pe,comunication 17 re. . d.:ta the

shut - of f 2eHF °%%‘Ii’ °T9ém é<%§éﬁ”é¥?‘8ﬁe‘gw¢ﬁe%° ’333%6%‘3&;’?‘?%%? ﬁé"@??é%& The
operation of the air conditioning systemw.ll no e.descr.i, bed irst, when
the syst @?ﬁm@r%péﬁ&t%ﬂng ﬁo\%%&eﬂgs'ﬁ%ﬂéﬁ“tf%vﬁjﬁﬁ?n% ligj é%g%ghl\tfgﬁve 12 is
held in the state indicated by the solid lines in gingailre . .

Hi gh- 5 empalvas andehe pasifiglims sn opening belawetbe gas-uds shykodhvalvh %éﬁa? §&ddt r om t he
conpressor 11 passes through the four way selector valve 12 and into the
out door Isaletsheteffisalyer T battean-gaising membsrscherieda seqvie epaanbetveenthe | i qui d by
exchangi ng heat with the outdoor air. The liquefied refrigerant passes

t hr ough tstigfadeldrl whioh ére @udab anit éscpeheshsialledenddahd Wottomal panedné thersaging.he i ndoor
units 3 via the liquid refrigerant conmuni cation pipe 17b. At the indoor
units 3, the 2y diffctihgefedirst donnguting portend aebonddotmectihg por downwesdrdsi on
valve 15 to a prescribed | ow pressure and evaporated in the indoor heat

exchangerprd@diy tosaainginfabérs ¥ béitoldpen anpaerbetivden thesiofice ahwhidol ed by
t he evaporation of the refrigerant is blown into the indoor area (e.g.,

r oomgr r@@gﬁho&msgaﬂg%stﬁﬁﬁ ah e SR PanePoftBe baki) Bis Elain nidlleoit ar ea.
Aftef "being evaporated IR the indoor heat exchanger 16, the gaseous

fri . . i
et gor et B TR ERe GRemIC e RRR MR, bydodr Uty el BERERIIE! oo

11. Meanwhil e, .when the.systemis r in heating node, the four-way
sel ect or Q?&F{}‘B“‘\i%m é’lIFF&“a&FﬁPF‘f?e“ns?{%‘g&‘S%F gngg'cat ed by the broken lines in

Figure 1. H ghtenperatu i gh- pressure gaseous refrigerant discharged
fromthe @G‘ﬁg Qﬁloﬁﬁoéﬁﬁﬁ%‘g@gghr ough the four-way selector valve 12 and
into the indoor, heat, exg&;n ers 16 of the_.indoor (gﬁl t.s 3 t\/\hg}{? it is
condensed and B8 dda argmgeranyeirqyitsiiaersm of AR AR GORULPIIRE SYSTRIG oo air

| ndoor_air heated by the condensation of the refrigerant is blown into the
i ndodd ariagludes ap outdess iy roons) by an indoor fan so as to heat the indoor
area. The refrigerant liquefied in the indoor heat exchangers 16 passes

t hrough t he f uFigyredpien petspeetivsonew RbtheSutsioon uniy excluding the cagingr ns to t he
outdoor unit 2 via the liquid refrigerant comunication pipe 17b. At the
outdoor unit Z2Fightes isaftop glanamew pHthp insidaofdhe ewtdeerdinity t he out door

expansi on valve 14 to a prescribed | ow pressure and evaporated in the

out door heat eRighrgisr didzriay ikustiating thegriasgemenit ofi thelgas-sidesbut-offivalve Af t er
bei ng evaporated in the outdoor heat exchanger 13, the gaseous refrigerant
passes t haueblighid-side shtbffwaveofitecéudoorahite 12 and is drawn into the
conpressor 11. ring both cooling node and heating node, the indoor

expangj on val VP%‘I]IJ% Rfa dindaarnillutiatisg arraklRineat 6f tht gapside str-off wdedamdnd t he
refr{%derant is not sent f% t he indo%r ﬁg%t exchangers 16 of those indoor

units 3. FEHIR-GHEHuCENES B oliboraiidR dhobl dubcdimdie_out door unit 2

w il now scri in wth reference to Figures 2
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.

Figure 7 (b) is a view as indicated by the arrows b-b in Figure 7 (a).



.- and 3. Figure 2 is a perspective view of the outdoor unit 2 with the casing
and outdoor fan renoved. Figure 3 is a plan view | ooking downward from a
-posi tion approxi mately m dway al ong the height of the outdoor unit. In
"Figure 2, the shut-off valves 18, 19 are omtted. The internal refrigerant
piping is also omtted fromthe figure. 25 As shown in Figure 3, the front
panel 21, side panel 22, and rear panel 23 of the -10 casi ng are nounted

2
to the O@fgtegfgg%ﬁnb%ﬂﬂﬁg{tggﬁeﬁﬁﬁ%ég , 52, 53, 54. The four vertical support

col ums are ras er by the bottomframe 61 | ocated near
the bottomend, t hord zont al. .St . - tor support rack 63

| ocated at a fgﬁngﬁp?q??ﬁgtuﬁs%%ﬁ%@oﬁ%}%@ﬁgﬁ%& he out door fan (not
shown) is mounted to, the . nmtar 5 su rt. rack 63,. The s rt.col s bl to
54 extend do %%‘F‘Eii Blé%@ef?égﬁrﬂﬂ%%&fqroiﬁ%a’éf?“%ﬁﬁ@flggysiﬁg@ééP%C?l*dé med

bet ween the, bottom fra 61 and the installation,surf fl ogr surface)
after th@éﬁ@ﬂ%ﬁ%ﬁﬁ@%&%%%ﬁ@ﬁ%@d"ﬁba? ﬁ‘é‘g?‘ilig’(eaﬁ?};&gﬁs?ﬁrface. Thi s
space_is | arge enough (high enough) to pass the gaseous . refri gera%

commudi cinvepioni pehelamconditioning system Ljisiamuléple-iyae ais corditionipg BRSO P i pe

17b. A portion of the bottomend of each support colum 51 to 54 is bent

i nwar d s office Huildings having ene ewtdodramitihang # plorality ofindemramits 3 gonmeeted igach base
foot 5la, 52a, 53a, 54a is provided with a through hole for inserting a
chemni cal pantibior The réfigetankeirduit 19axfhesait benditigmingsystem {1 itludes ahe
installation surface. 15 The bottom franme 61 supports the conpressor 11 and
t he out deemphasdr 18xs Ransely stRcndalet 32, rutdmr heateachunger 18 as butdoof f val ves

18, 19 through a nmounting plate 64. The bottom frame 61 has an opening in

the port ies;?a.ﬁs%r\@we T kot Bipatisivh vallés 153lane theliBdock heatvhthanpgsrment of the
Shut-of f Valves in the Qutdoor Unit> 20 The gas-side shut-off valve 18 and

the b qmcg nrndctl i ReueRld antBik ¥onfighr&d tolgeffoftH adagsr dﬂﬁﬁgireﬁio%rt?pear ranged

cl osel'y adjacent to"each other as shown in Figures and 4. The gas-side

shut - of f J ‘ t Ly d- s - Mg 139 hgned in a
directi oﬁgﬁi@r%nélgc%gang&eédgwg%gﬂog?mrrg[\g%yy&gefgtogegr ee}g’ 3&?‘? rirﬁggtgect to the
front panel, 21 the side panel 22 o i . si de

shut - of f e@‘&@%eﬁ@qﬁﬂ%oflﬁgmﬁ‘%ﬁsﬁﬂ }gfﬁg? L%ng’ﬁcﬁﬁa%#? %\1/51}23%?%& glr% égg%%ar ated by
a distance of L2 and.are offset fromeach -11 ther by .a distance of L 1
"t he i RiPSEoRpRRGh veltes P e pegh rathegr g ararrirRebihE " F ont

panel 21 ) and also b di stance of L in the depthw se direction

( hor i zontiBgoogjupEs3; o"n_%{?)g’r“éﬂaé‘lsglf’ﬁto’f Fave i%ién%%é?&?gﬁeatfﬁg‘aﬁggﬁ jhé”ée L2 is
approximately 1.4 tinmes the distance L1. 5 The pipe connecting part 18a of
the das- sionnccied by dedseous r@&lgf@naﬁ@nmﬁel%ﬁlwl@sﬁﬁ%@q Ti'@ ojtsiopr @PRNYPN ¢ he

l'i qui d-side shut-off valve 19 both face in the sane downward direction.

Al t hough vahee Khand-thé indeat sxpansien valvesakSeare konpectertty adiqwid Teffigeganit r uct ures in
the figures, the shut-off valves 18, 19 are constructed to connect to the
refri ger asommumivationqeépe Bfv. piThe seftigerantictimmiminationf pipesel 7aut 7b( ase agaigednge) . 10
By arranging the shut-off valves 18, 19 as just described, the gaseous and
liquid refetiweartaobutdosmuiiii Z aid the indopeanit3a, 17b connected to the connecting
ports 18a, 19a do not interfere with each other even when they are drawn
out in the forye @fitierae ciradit of thb air Benditivnitg bystee sipoven in Kigsrerteis at ai ned
constant and their height positions (e.g., a position between the

i nst 3lg atdipR)iftd{oAGE i ubnid 8irlRf. t FHr ExAAFle She hethfiRogii@sért Heusdd wWxfeendot

a combination 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.

25  The terminal portions of the refrigerant circuit inside the outdoor unit are provided with
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.15 chain lines showm in Figure 4 indicate the pipes 17a, 17b). Likew se,
the gaseous and liquid refrigerant communi cation pipes 17a, 17b connected
-to the connecting ports 18a, 19a do not interfere with each other even when
"they are drawn out in a sideways direction with their depthw se positions
mai nt ai ned constant and their height positions the sane (the doubl e-dot
chain lines shown in Figure 4 indicate the pipes 17a, 17b). 20 Although in
t he out doaor unit ' ' t =R S -of L 18 and
the 11 quidestis Sufdt syt o RHEe o Etiad hic 03350, TIHE sl bigh Bukers 20 4
it is also acgeptable.for, th sitions of t | e -of I | ve 18
and tho NAHATAISFIRIESHAR Lt P Pe Etons s SHey el att FEisiohedtne U ¢
Features of an Air ditigner Qutdoor, Uni.t in cordance with 25 This
Enbodi nerlaltqgld:SIG_l?ShUt'g%?Va:“f? oR GEARES r9g|th§,§}fia%l,ereﬁﬁ? P‘étfao?rheé‘pﬁ?sb%nx hhect i ng
port of the gas-side shut-off valve and the pipe cqnnectin ort of the

|i qui d- sildds &qaﬁedof The/gasvsideshat-gifivghied 8 ip C@fm@ﬁ@g tq ﬁ’é g&ﬁ?&lﬁ%igsefaiﬂr ection
along the side panel of the casing or the widthwi se directjon 5 along the
f r ont 5 parcemminication pipsi 17g antthedipwid-pide yhutvrtbraly b9 isseperctedg tholiqudar e
aligned in the depthwi se direction, the refrigerant conmmunication pipes

wi || i nt eefrigemntedrhmenichtiont pipe 174. tTFheyshut-eff wakyemn1 & U0 argin the closed #elese
direction at the sane height fromthe connecting ports. Meanwhile, when the
connect i Rghepahé Sutdo@ @it Paekdindsortunéts Biadt imsfaled. di Thechiboff valves 1 &% ager ant
comuni cation pipes will interfere wth each other 10 if they are drawn out
i n the wiidWhened Sfiérahé tits BB drémstlls® ofiiegint the giseduseeiganact i ng ports.
Conversely, i'n an outdoor unit 2 in accordance with this enbodi nent, the

pi pe con ' ipeBPTaQhd HREl@AS refi feadtPipe @nimustattonlBrbane t he pi pe
connect i %ﬁ%%lgtgca’i%gtpéf tr?ce%l i qui‘gl-agi degghu?i%)ff valve 19 are offset from

eachlBjt heJOg?%’%&P%itﬁé ﬁﬂﬁ-%fﬂ-va}veis@flpfg.h the 15 depthw se direction and the

wi dt hwi se ction 1n a plan view Likew se, the gaseous and liquid

refrigerant Cogfﬂﬁeggt@téﬂf?eRkﬁoidﬁy%%ﬁfﬁgggt&% not interfere with each other

even when they awn ou rom nnecting ports 18a, 19a in a
dept hwi se diregtion

r a.wdthw se.direction iy su er that their
hei ght positio ‘?H‘?Beglroﬁé)zg %‘éo"gﬁl% sryF%Wew%fInogggpg%gﬁggfﬁe_ As a result,
wor k associated with 20 bending the refrigerant ¢ ni cati.on pipes 17a,
17b and usi ng PrevRe ?§ys3’é’ﬁ1We%?m%ogngﬁnﬁpﬁﬁﬁ?%wwﬁe]ﬁﬁwgﬁ@%or uni t
2 in accordance with this enmbodi nent_ Lixrl]e ,pir‘:pe cinn cti n%@port ltﬁahOf t he
gas- si de Bhigthelskin thexstate indicatediby the sphidh ingsJR FagH? hy ﬁ&ﬂﬁ"t'te gratires HEhy § qui d
25 side shut-off valve 19 are offset fromeach other by the sane distance L
1 i n 1ot hpressure gageousdefpigamantdisehargsdfrom the-rompressqy inassesdhrgpghhteifowr- As a
result, the relative distance L2 between the connecting ports 18a, 19a can
be reducedapsaedtdrevatyzal@eanddntophedutdgonticat exshanger &3,svhere #fif candensedp8dand t he
| i qui d-side shut-off valve 19 inside the casing can be reduced. 5 Moreover,
t he work cpagel fos liduid bpexchasging heatwitinthe ontloonait. d dlhe liqueefied tefigarant

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

20 refrigerant is pressure-reduced by the indoor expansion valve 15 to a prescribed low
pressure and 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

95  returns to the outdoor unit 2 through the gaseous refrigerant communication pipe 17a

-9-



. the actual relative distance L2 between the shut-off valves is no snaller
than in conventional outdoor units in which the shut-off valves are
-arranged in the depthw se direction or the widthwi se direction; that is,
“when vi ewed di agonal ly the di stance between the shut-off valves 18, 19 is
the sane as in conventional outdoor units. 10 (3) In an outdoor unit 2 in
accordance with this enbodi nent, the pipe connecting port 18a of the

gas-side shut:off.val,ve 18 and i.he pipe connecting port 19a of the liquid
si de shu?n‘!g*sfdr%{?%o%cﬁglﬂﬁeslsgrcfel'domward in the same manner. As a result,

it is easier appl.y thermally insul ati tape to.both.refrigeran

g onmuni cat i onﬁ\g‘?aﬁg&lg’ﬂ},‘mﬁg&s em i Qnﬁéattiﬁg e?ﬁ%maﬂ%%%f%&%ﬁ?‘ﬁ‘g‘ﬂf with a
ecorative netal plate. (4).1pn an. outdoor upit .2_in acco nce with this
errgodih rreN@-l,VCtlﬁéSb?léén%ﬁg’éﬂnidﬁ@tegc?b’t&lﬁhré’i‘ﬁqH’E“F'?én é%l-rggde it-of f val ve 18
and the pipe connecting port 19a of the |liquid side shut-off valve 19 both

face dowhempetatars highraresshes gesequs sefsigergnt disqharasiitoms theicgmpresser yt end

downwar d beyond the bottom frame 61 such that a space is formed between the
bot t ofn f passes titoughdhe Fmrsvayfsaleeton mwakwil 2 and into therindent hgati exchangers; 1§afa) | ed.

As a result, the refrigerant comunication pipes 17a, 17b can be passed

t hrough ttheindparamitaBgwhére itistcondemsebayehnageddo afliquivebyoencianginginéat can be

i nproved. <Qther Enbodiments> 25 In the previously described enmbodinent,

t he gas- siiffths mtooPhit. VRGYEr alBheared Bylthe edrlensation of the refrigerant is blown

into the indoor area (e.g., room or rooms) by an indoor fan so as to heat the indoor area.
The refrigerant liquefied in the indoor heat exchangers 16 passes through the fully open
10  indoor expansion valves 15 and returns to the outdoor unit 2 via the liquid refrigerant
communication pipe 17b. At the outdoor unit 2, the refrigerant is pressure-reduced by
the outdoor expansion valve 14 to a prescribed low pressure and evaporated in the
outdoor heat exchanger 13 by exchanging heat with the outdoor air.  After being
evaporated in the outdoor heat exchanger 13, the gaseous refrigerant passes through the
15  four-way selector valve 12 and is drawn into the compressor 11.
During both cooling mode and heating mode, the indoor expansion valves 15 of
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>
20 The outdoor unit 2 will now be described in detail with reference to Figures 2
and 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.

25 As shown in Figure 3, the front panel 21, side panel 22, and rear panel 23 of the
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I'iquid-side shut-off valve 19 are arranged so as to be oriented at a
45-degree angle wth 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
“communi cation pipes 17a, 17b connected to the connecting ports 18a, 19a are
drawn out in the forward direction or a sideways direction 5 in such a
manner that their w dthw se positions are naintai ned constant and their

hei ght pQqsj:{ i t ) Gdi ey r J ;)i pes
1o 1 7b SRt R i ipled A iige bGBARROART, 03,53, 50, STHo SRR PFY o
each other in a,plan_vjew |nstead. arpangi t shul - , 19 as
shown i nSﬁp@ﬁﬁ,(@l'%{m%%\,\iQ%ﬁm ?%S{epgéiggg%‘eﬁg%glgthogg O AP gfnggoé; @h‘é@a;thtﬁ% of f

val ves 18, 19 a hown in Figure 5, .10 In the arr ment , of the shut-off
val ves 1BOUATS cBfkdR Bprzqnie) §a5S 62 =5 (e guarot supgod ek hIPCaled 88 98 ang t he

| i qui d-side, shut-off valve 19 are ofdfgse fronﬁlheac . ot her c{)t)ééﬁ di stance L3
in the wiPattieR sé mPiogdP fefrpieg ths outdepr Hin(aek ShEWmpiSMeYnLs ¢ WO ont
panel 21 ) and a distance L4 in the depthw se direction (horizontal

di recbi osupportiatkep3t o t he side panel 22). The distance L3 is set such that
when the pipes 17a, 17b are drawn out in 15 the forward directi on w thout
bendi ng t he piThesupport ¢rdurnns §1 tor 54 ¢xgend davmsvasd pexond the battam fame e
separated from each other and not overlap in a plan view. The distance L4
i s set tdhascnipaee Btforneddybeswednl thelbsttam franeitd rantdithe installatisrheurfacpéioot 7a, 17b
are drawn out in a sideways direction w thout bending the pipes to the
forward Qpurfa@)afertle olifdBominiEisas béan mbihteditd thepastillatioh wurineet | This space pl an
view. 20 Therefore, here, as shown in Figure 6, when the gaseous and liquid

refriger a0farp HR8gH (3gh endlgR) © pAEAINE gBdous telify@M® cofi@ilnitition Pife-17af val ves
18, 19 without bending themforward or rearward, the centers of the pipes

17a, 1§7b aﬁa%@lfi@ﬁ%egiéél}%%ﬁﬁnﬁﬁmoniﬁpet %, hel siHiodlbf @€ boBmimdardi st ance

LS and the pipe are drawn out sideways in such a manner that they

gfg%aou%/ea% ?J(_ﬁp?ﬁ é:émﬂgﬁ%ﬂ dlﬁ{%t\él'ts BUht ifiWad 05340 Eom{ @fe]gﬁ\i}gtﬁﬁr Bak@ fook 592,25 can be

ion Tromthe shut-o ves 18, 19 w t hout

pace occuph HHF Byt HoRch ShedoRsie, 124 S24 Sl Pl St fuflifeniig®e 4Py | OO0
el ght | o PEeHAe e AR ok e ke 2 secur G cppn i o b, " ¢

partially overlapped in a side view and the heights of the pipes 17a, 17b
can be seWrfgge.pe substanti al | y the sane. Consequently, the space occupied
by the pipes 17a, 17b in the height direction is reduced and the pipes 17a,
17b d&n be pasBwdbotterniigme 6hsurpestsitha amenresspe] band haonidepphess gxehaager
installation surface of the outdoor unit, even when said gap is small.

( Appl i cabil3 andyalsooserved e secyde the sms-ofvalyesal$, 49 threwgh wownting platedbor unit in
accordance with the present invention, the first connecting port and the
second coHrcmdtionyframe 61 Aaeamépenitg ihrthopartion therded below MSmttdgvdm Bwi se
direction and the wi dthwi se direction of the outdoor unit in a plan view
The connem.,ing ports are offset by a sufficient anmount that the refrigerant
comuni cation pipes do not interfere with each other in a plan view when

they are dr awnAgithndenfent bfrBe SBONGE Valvgs potht Outdbok imittept hwi se direction or
in the widthw se direction. Thus, when an air conditioner outdoor unit in

accorggance wi tpd fe SHLHENbAVANRNBIAA thelidifi@didesher-dfelalve 29 afthe
comuni cation pipes wll not interfere with each other in cases where the

refriger a&hd&&gflm &@Eﬁ&%eﬁicﬁgélggaﬁ c tﬁw@a&%mérra@@ha\bﬁirppi@a@@@Laaa gports in

t he dept hw se rection eight or in cases where the

oIS Pithe GRTNGRERAA 183 HlifliA e Ale SEQNE 19 oI 10 POTES T

the width ctron at the same

direction 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

25  liquid-side shut-off valve 19 are separated by a distance of L2 and are offset from each
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[Cains] 1. An air conditioner outdoor unit (2) connected to an indoor unit
(3) by a gaseous refrigerant conmunication pipe ( 17a) and a liquid
refrigerant comruni cation pipe (17b), the outdoor unit conprising: 5 a

" gas-side shut-offvalve (18) having a first connecting port (18a) to which

t he gaseous refrigerant conmunication pipe (17a) is connected; and a

| i qui d-si de shut-offvalve (19) having a second connecting port (19a) to

which the,liquid.refri all ' 7 i wher ei n
the i r sotebinedistaist BEFT Aths SHEHNReRckth BchBoddiGetin pAANAT AT (01 P
a plan 1Q view  offset. . fromgach o r._i.n h.. ' yrection and
the widt FC?)\RP%%“G]I f@@f’ﬁ&*‘?o bf.a‘gﬁgncgio&?‘gdﬂgfet%g’#&qg%@ %?)lgb?l)l{.lgnl "®2) as recited
in claim]l, wherein the fjrst eclin ort (., 18 a). a econd gcannecti ng
port ( 1957“!0&(1@14“21 F’rfge §’Qﬁ@a‘&ﬁ?§2£t ﬁé}?‘gsfgmfﬁez lﬁiapprgmqa?'jneﬁlm%&’ oor unit
as recited in claiml or 2, wherein the first connecting port ( 18a) and
second cdistasee Lhg port ( 19a) are offset fromeach other in the depthw se
and w dt hwi se directions in such a manner that: the gaseous and liquid
refriferant cdbepipecanhestingippgd 8¢ of the gas-Fisy shetrefE velue 18 andthetnie connect i ng
ports do not interfere with each other even when they are drawn out in the
dept hwi seontiecting pam 194 ofthe higiid-sidedshiutvo §evapisslit ot Sacerin the shme dowawerdant and
their height positions arranged such that they overlap partially in a side
vi ew, andirbftongaydthosghtid shigolf dalved 18,dOrannshovonwith sicgilified spugeres(i7a, 17b)
connected to the connecting ports do not interfere with each other even
when t heyheas Qurel, eshatbif2alves 18,10 ark dordeiused b camiettan thd refrigeaitr  dept hwi se

posi ti ons mal ntai ned constant and
communication pipes 17a, 17b with a flare nut (or a flange).

10 By arranging the shut-off valves 18, 19 as just described, the gaseous and liquid
refrigerant communication pipes 17a, 17b connected to the connecting ports 18a, 19a do
not interfere with each other even when they are drawn out in the forward direction with
their widthwise positions maintained constant and their height positions (e.g., a position
between the installation surface and the bottom frame 61) the same (the double-dot

15 chain lines shown in Figure 4 indicate the pipes 17a, 17b). Likewise, the gaseous and
liquid refrigerant communication pipes 17a, 17b connected to the connecting ports 18a,
19a do not interfere with each other even when they are drawn out in a sideways
direction with their depthwise positions maintained constant and their height positions
the same (the double-dot chain lines shown in Figure 4 indicate the pipes 17a, 17b).

20 Although in the outdoor unit 2 of this embodiment the gas-side shut-off valve 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.

<Characteristic Features of an Air Conditioner Outdoor Unit in Accordance with

25  This Embodiment>
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17 their height positions arranged such that they overlap partially in a
side view 4. The air conditioner outdoor unit (2) as recited in claim1l or
-2, wherein the first connecting port ( 18a) and second connecting port (

" 19a) are offset fromb5 each other in the depthw se and w dt hwi se directions
in such a manner that: the gaseous and liquid refrigerant conmmunication

pi pes ( 17a, 17b) connected to the connecting ports do not interfere with
each ot her evzg when they are drawn out in the depthwi se direction with
their w dthw posi ti ons mai ntai ned constant and their hei ght positions

the sane; and_ 10 the.gaseous and |iquid r L.gerant ni |.ORFPI pes
(17a, 17b) coMh 8%’%"58“‘%5? P ogo%tétﬁllg PSS ﬁ’éscu%g pﬁgt()fiﬁge%g#% (kadr%zsth\{/lmp{}% each
ot her even when they are drawn o i p_t.he.w dt hwi.se direction. Ww.t.h their
dept hwi s&alygand mﬁmwmwre%ﬁ@? ﬁﬂ‘f’gﬁiﬁg S?’HQ&& VAYE 85 ﬁt%‘%?i‘} %‘ﬁ" Tt he
sane. 15 5. The_air.cqnditioner,ou%gﬁir 5ﬁitﬁé§) S ng I ted.in.any one of
cl ai ms 1 thepdepthwige disgqiion jplongithe side ef thegasins br ‘?‘e ra §‘Wésr?od1%e83%thd
connecting port ( 19a) are offset by approxinmately the sane distance (L1)
in bobh tmgdbefrovpaseldifitheedsing. af@nsequenilyy IGR $he RPRIMBPRIS &8 6. The air
condi tioner outdoor unit (2) as recited in any one of claipngs 1 to 5,
wher ei n tatigndd inshe deptimeise directivny the eftigaipntennmuricatibnqupeserillingriger t ( 19a)
face downward; the outdoor unit further conprising: a box-shaped casing
(21, 22, v edoh othehifttheyoare deavitheutdn thesdegthvabadirastibn at the s heightifretne 25
| i qui d-si de shut-off valve (19) and has an openi ng bel ow t he gas-side
shut - of f (N@botfebtifh ports. Meanwhile, when the connecting ports are aligned in the
widthwise direction, the refrigerant communication pipes will interfere with each other
10 if they are drawn out in the widthwise direction at the same height from the connecting
ports.
Conversely, 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 a distance L1 in both the
15  depthwise direction and the widthwise direction in a plan view. Likewise, the gaseous
and liquid refrigerant communication pipes 17a, 17b do not interfere with each other
even when they are drawn out from the connecting ports 18a, 19a in a depthwise
direction or a widthwise direction in such a manner that their height positions
underneath the bottom frame 61 are the same. As a result, work associated with
20 bending the refrigerant communication pipes 17a, 17b and using pipe joints can be held
t0 2 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-

925  side shut-off valve 19 are offset from each other by the same distance L1 in both the
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-18 and the |iquid-side shut-off valve (19); and bottomraising nenbers
(51, 52, 53, 54) serving to secure a space between the surface on which the

-outdoor unit is to be installed and a bottom panel (61 ) of the casing. 5 -
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ttaw}vwwvmd&l{: O {{| k||| @|wnmhc”Y] ca] ca] ca] ca] ca] ca] caV]ca] ca]ca]ca]ca]ca]c

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] cal 6~~~~~
rg; 5 oreover, thl, wo]rk sgace ]1s th; sanllc as] in c]onvcl,ntio]nal o]utd';‘o]or umg %gcause 1}#l e

Fg} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca].ca] ca] ca]tﬁ;ﬂ i%a] ca] cal ca] ca]

ca] ca] cajfiuadotiurl cclative] distprce|[2afatwpacthe chuted walves is no smaller
Fg} xsnid_Z]] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] calcoayentipna jontdoon]mits inajtiel thesmoRvalgesgare prranged in ke depthwise
#f 109 ()-"110%& ()-f 109& ()- OMLO%& () - |
109%& () - |direbtonYdraROYddthvistldi8eon; Yhat fs, $hef@iefed diApwdally) the distHes () - s
10%&: ()-Fs 109 ()-FQTKN i K- @<10%& ()-8 !10%& ()- 6M 10%& ()- Y9
109&' () - 4$LR%&n e shut-ofQbvet )18, 19 isIR¥dante) as in conventional outdoor units.
10 3)

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 both face downward in the same manner. As a result, it is easier
to apply thermally insulating tape to both refrigerant communication pipes 17a, 17b at

15 the same time and to cover them with a decorative metal plate.

@

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 both face downward and portions of the support columns 51 to 54

20 extend downward beyond the bottom frame 61 such that a space is formed between the
bottom frame 61 and the surface on which the outdoor unit 2 is installed. As a result,
the refrigerant communication pipes 17a, 17b can be passed through the space and the
external appearance of the outdoor unit can be improved.

<Qther Embodiments>

25 In the previously described embodiment, the gas-side shut-off valve 18 and the
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positions are the same, the gaseous and liquid refrigerant pipes 17a, 17b do not interfere
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.

10 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
distance L3 in the widthwise direction (horizontal direction parallel to the front panel
21) and a distance L4 in the depthwise direction (horizontal direction parallel to the side
panel 22). The distance L3 is set such that when the pipes 17a, 17b are drawn out in

15  the forward direction without bending the pipes to the left or right, the pipes 17a, 17b
will be separated from each other and not overlap in a plan view. The distance L4 is
set to a comparatively small distance such that when the pipes 17a, 17b are drawn out in
a sideways direction without bending the pipes to the forward or rearward, the pipes
17a, 17b will partially overlap in a plan view.

20 Therefore, here, as shown in Figure 6, when the gaseous and liquid refrigerant
pipes 17a, 17b are drawn out sideways from the shut-off valves 18, 19 without bending
them forward or rearward, the centers of the pipes 17a, 17b are offset from each other in
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

25 can be drawn out in a sideways direction from the shut-off valves 18, 19 without
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through the gap between the bottom frame and the installation surface of the outdoor
unit, even when said gap is small.
(Applicability to Industry)

10 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 depthwise direction and the widthwise direction of the outdoor unit in a plan view.
The connecting ports are offset by a sufficient amount that the refrigerant
communication pipes do not interfere with each other in a plan view when they are

15 drawn out from the connecting ports in the depthwise direction or in the widthwise
direction. Thus, when an air conditioner outdoor unit in accordance with the present
invention is used, the refrigerant communication pipes will not interfere with each other
in cases where the refrigerant communication pipes are drawn out from the connecting
ports in the depthwise direction at the same height or in cases where the refrigerant

20 communication pipes are drawn out from the connecting ports in the widthwise direction

at the same height.
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10( s<10%gaseohs Fedirigdrant communication pipe (17a) is connected; and
& ()-: ! fFO#L0%( F( & ()-: 3&#109% & ()-:!y3&#10%/( Y(& () -: ttaw} wwwwdESH=! !
103. 10% & () -adfkuidsiféstyt-off valve (19) having a second connecting port (19a) to which
@O% & ()- &L0% & ()-s& 10% & ()-10% & () - ww={ C{ D{ E{ F{ O{{ bC! !
10" s109%&/'the Hfliid ¥ gérint communication pipe (17b) is connected, wherein
the first connecting port (18a) and second connecting port (19a) being, in a plan

10  view, offset from each other in both the depthwise direction and the widthwise direction.

2. The air conditioner outdoor unit (2) as recited in claim 1, wherein
the first connecting port (18a) and second connecting port (19a) face in the same
direction.
15
3. The air conditioner outdoor unit as recited in claim 1 or 2, wherein
the first connecting port (18a) and second connecting port (19a) are offset from
each other in the depthwise and widthwise directions in such a manner that:
the gaseous and liquid refrigerant communication pipes (17a, 17b) connected to
20 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 arranged such that they overlap partially in a side view; and
the gaseous and liquid refrigerant communication pipes (172, 17b) connected to
the connecting ports do not interfere with each other even when they are drawn out

25 in the widthwise direction with their depthwise positions maintained constant and
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4. The air conditioner outdoor unit (2) as recited in claim 1 or 2, wherein
the first connecting port (18a) and second connecting port (19a) are offset from
each other in the depthwise and widthwise directions in such a manner that:

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 depthwise direction with their widthwise positions maintained constant and
their height positions the same; 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 widthwise direction with their depthwise positions maintained constant and

their height positions the same.

5. The air conditioner outdoor unit (2) as recited in any one of claims 1 to 4,
wherein

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.

6. The air conditioner outdoor unit (2) as recited in any one of claims 1 to 5,
wherein

the first connecting port (18a) and second connecting port (19a) face downward;

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)
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bottom-raising members (51, 52, 53, 54) serving to secure a space between the
surface on which the outdoor unit is to be installed and a bottom panel (61) of the

casing.
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