" cdef e3e6>76;\v6TZ 1 Patent Specification Qutdoor Unit of Refrigerator, and
El ectrical Equi pment Box of Qutdoor Unit 5 Technical Field The present
*‘invention relates to an outdoor unit of a refrigerator and an el ectri cal
equi pnment box of an outdoor unit. Mre particularly, the present invention
relates to a type of refrigerator outddor unit that draws in air froma
side face, exchanges heat with the air, and blows the air out through a top
face and an el ectrical equipnent box that is 10 provided inside the casing
of such an outdoor unit and ser vBasehtSpeoifivatien ectri cal conponents.
Background Art Some of the outdoor units of air conditioning systens, which
are one type of 15 refrigerator, are of the type that drawin air froma
side face, exchange heat with the air, and blow the air out through a top
face. This ki rﬁﬂ%& ' inkht0Most HEO@dborOmief f i ce

bui | di ngs andagﬁggfﬁﬁgggﬁf I %%%?%%Fggugﬁl%ﬁgg?bof of a building and
connected to a plurality of indoor units through comruni cation pipings.
This kind of outdoor unit is provided with a generally

rect agngu ar-(%Lﬁlhﬁlepiped-shaped casing inside of which are 20 provided
such Hevi W'%onpressor, a heat exchanger, and a blower fan. An air

inlet is provided on a sjde face of the. casing and an upwa Vrected air
outlet is pFFl&?vPWéﬁ‘tdﬁv%Pt’co&preiaéﬁsetoo?nt%gdc’(,oé q° %?tglggﬁag%ﬁ %‘ﬁgdcé?%;}{c‘&g‘%a?
inlets are provided in the two side faces, and the rear face.ofH%QE &fsing
but not e@EPMEBNHPOX atan owdeoneait. cYoRaREEcuaEy, b HIEFeRk ALY FEAES 3 fh the
air drawn in fromthe air inlets and is, arranged insjide the casing so as to
25 face taehofoefrigesatar putdapeurit the drawoinerir from aside %P%;f‘é‘lcﬁ@%e? ;‘ﬁgf%ﬂlh

di schargi ng air through 2 510 the air outlet after the air has exchanged
heat at thecaihemtl Woehdingar oahthrosgipa dep thsd and aareleqitiesl sauinme bex thatds
casing in such a manner as to be aligned with the air outlet. Additionally,
an el@ct proadiede fnsidueind chsing tdfatudhoas esutdoori nwierandr serviesc ¢hthogke electisal
board, and other electrical conponents is provided inside the casing in
such a nmagmpbnengs.t 0 face the front face so that it can be accessed fromthe
front face side. More specifically, the electrical equipnent box is a
general ly rectangul ar - paral | el epi ped-shaped box provi ded bel ow t he bl ower
fan when viewed fromthe front face side of the casing. Wen viewed from

the top f the casing, the electrical equipnent box has an
eIongateEﬁéﬁ%%ggfﬁgt runs toward both side faces and the anmobunt by which it
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g, € casing is Wo spaces, I.e.

space_and right spac see or ,exanpl.e. Japa Laj d- :
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el ectrical _.equi prent box, the blower _fan.15 i.s driven and aLr is.dr in
Chr ough: and oy e mieee tiaveh = Gp e ThB KiAF ob Refbiel: fakefif ety ol
refrigerant in_the heat exchanger, the ajr, is_disc ed. fromthe ai

but 1 et Bireotatics Rcins e 1he: it RRAISCHR e Fogh it SIAe ARSETAREEd ¢ om
the air outlet due to the blower fan being driven flows frombaottomto top
i nsi de t e aphwkhity ¢fdadooriugits ghrangh eompwnicatien Pinings- OBiskipd EALAPRILINIEIS i on
No. 8-128678). The outdoor unit just described requires a | arge capacity in
order t o proddedrodtt 2 geserally 2& tangwari paggteleniped-shaped gasing irsede pp are
sinply speaking, in order to increase the capacity of the outdoor unit, it

i s ngoesgRovidédswhl devipes hie chmptessorch hegexchanget, aed blbdower fimrAnnd inlgbisa
result, the size of the outdoor unit becones large. This increase in size
causes SubviBedbh @ EdedBcdofifelcasiag and ahipwaedididirgeted hirawlecis mbvidbe onni t
during transport and difficulty in carrying the unit to such places as the

roof of gohdedifiBe c4SHS MIMRMbbM fichlly, laf IHRECES Proviiead fHpke tivbsidefacsainduni t
nore conpact in addition to increasing the

the rear face of the casing but not the front face. The heat exchanger serves to exchange

heat with the air drawn in from the air inlets and is arranged inside the casing so as to

95 face each of the air inlets. The blower fan is a propeller fan for discharging air through




"3 capacity of the outdoor unit. It is particularly necessary to reduce the
size of the outdoor unit when viewed fromthe top face because the size of
-t he outdoor unit when viewed fromthe top face has a |arge effect on the

| oadi ng of the unit during transport and the carrying of the unit to such
pl aces as the roof of a building. 5 Hod#ver, if the size of the outdoor
unit when viewed fromthe top face is constrai ned, the anmount by which the
el ectrical equipnent box protrudes into the portion where the blower fan is
conduct i {42 dif Sutht @i thevir Kasvdxchartped Ilragsrthdhestesehdnper adiseprotidad i b be

| arger due to the increase in capacity of the outdoor unit. As a result,

the fl Om?ﬁﬁer bortibh T DRt LMt th k8h laNfiadlfert B t¢ d8i slggnati| Withethe ngiedederand

the air fl'ow resistance will" 10 increase. Consequently, there is the

possi bi | lf\td}iitfcﬁl?fl}r,tageelpétﬁw%guﬁ)%écnl?'wﬁ@ﬁ'cﬁ HRfisds ) IRVAR! a ESitrdldidculi ®ohidie and
ncrease. a I'le, I

that noise w the electrical equi pnent box nmust have

a prescrib g%\ég 'F,lﬁﬁt‘t?ici_fipqq%éj%reg#ﬁg RO EePihlidRlnd pe?sir}’gafhi R a%@rﬁfeg gfﬂi face

equi pmenfm necessary to cool” the electri equi pnent

box on a,coptinuous hasi.s when the qufdoo nit el s ds ' ause
severdl gIee’g?]F‘ti g S%gh%dtn%arﬂ © P‘Flca?tssegnjig‘?ml fj&? Lgﬁeon;ri;%%n%l@e'gﬁg{?géfteg%%ﬁ %gﬁged
inside the e|lectrical egui pnment box. Consequentl| t.he, el ectri cal equlpnent
box nust cisatrical saypmentbox s g gﬁPWﬁYj dECtFIFﬁUga‘T R?éa‘%%?l%‘P %dﬁg%?gﬁ & Of(h%mgﬂ(g)(\l}\er
fan is conducting its_ blow ng work by the anpunt, ne%essarﬁlt ccan&]ésh

t he cool belgw theddowemanavhes vipwad f prtdasptide 9T the easings LR YIERP

equi pment box of the outdoor 20 unit described above are arranged in such a
manner afromothsdop prarsidecefl the caving.the eleciingl eqWRAmERbehbAsAY dengaisdshapgoy
exanpl e, electrical conponents that emt |arge ambunts of heat Shigh heat
eni ssi ontleommntwasy both side felies gndtthoragnant bgrwhich ippretmdes taveid 4be rear
inverters and reactors - are arranged in one of the two aforenentioned |eft
and 10 ghtfackacasllamhesl vewed doin denponchts sidbat thatasingrahd casimgiist divided heat
(1 ow heat 25 em ssion conmponents) - including weak current conmponents such

as contr %tocﬂvbcéghées, i.6. DRA Ssace add ¢ight spage@es, fot beangilaelapafest Henid-Gpen
pl anarly divided spaces. Mreover, it is necessary to nmake the outdoor unit

descri beg,aRope,MRfi6h N8NR2gizoHarticul arly fromthe perspective of
transport, 1t Is necessary to reduce the size of the outdoor unit when

viewed fr On\hﬁl{ﬂllemjg&ﬂdé(ﬁ%it VRICA "with Eucthr%; AbdficAl equiiin IR 0the WibweragN

vi ewed from the top face i1s constrained, it becones spatially difficult

to arrange , t.he el ectr.j gal i 0 i.ch t he
q%ﬂgv%ha?cﬁau ik éigé}v"rf" ﬂ%é@ utehll%t g/ ?ﬁﬁlgt% hThas AP uRPAE ec§chd%g€st ﬁéeht

left and € ri i S nécessary to ma
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el ectrical component in the case of an electrical equipnment box having two
spaces ( d#ebeingdswen dfowsasemdptioghta top ipsighthe caéH’rgs@E‘hetg? FW“E%F PaAGSke| y
that some of the space inside the electrical equipnent box will be wasted.
Mor eover Laid-Oppre PatentRyilisation Nefré 286782 si ze of the outdoor unit when
viewed fromthe top face, the amount by which the electrical 15 equi pnment
box pr ot r ud®he botdapdunihgust describad ecquiites aargeaapenity nrgder lovacedmaiodaterasm
bottomto top inside the casing will be inpeded, and the air flow

resi gpangeardi iddobnaméess. p&itdeqHenickyr, sithplyespeakinge ipowdebitd iibgreaseathet he
bl owi ng performance of the blower fan will decline and that noise wll

I NCr ease.capdtifs ofithe bitddbf fihig Ut is deRessafuReerlige shezkead bxetangérentd the dlower
equi pnent box that is 20 constructed to have two spaces, one on the |eft

and one qf, L& &4 9bsuld, Ih¥RiE ot e &Jt&%rrﬁtﬁﬁbe&ﬂmqaﬁ%ﬁ Thy theadasangeibei N a
pl anar manner arranged generally along a horizontal plane. Athough it is

feasi bl @ & QsdliibflBrddiin ehes ebeale HAHE RiERie &8¢icnBY Bf thehutlf Ahidd trésport

el ectrical equlp Xes arrange ces that” do not i npede the

bl owi ng worKk,. he bl r N. fi i i e
nunber gofangsdégr%h/’ S g”ﬁ%ﬁs‘fﬂ?gﬂ% ?(? g‘%hfa&%l%&{ghdgqg% g‘%:dtffb?éwié‘g“ﬁ ) ?r%lﬁt ggﬁand
make Lt l.ess convenient to.,.access the., 5 electrical i ; er

t he 3bt ddbrs ARTESSHALoagke f‘l??sf’%ﬁ%f)g{j unjt, mops FYTREd dnbaedﬁgr(#nf[)?gé[l}f ctr%%iélggirhr ange
the el ectrical conponents such that they are separated according to
function and characteristics.




"5 Disclosure of the Invention A first object of the present invention is to
reduce the size of a refrigerator outdoor unit of the type that draws in
-air froma side face, exchanges heat with the air, and blows the air out
through a top face while ensuring that the electrical equipnent box has
sufficient volune and suppressing the iBncrease in air flow resistance that
results from 10 reduci ng the size of the outdoor unit. A second object of
the present invention is to suppress the increase in the air flow

resi st anggpatifp oflthetout@ddri gy, af 18 rpadtitutlahr netesdarpto tedecd thessizenaft thd watdoor n ai r
froma side face, exchanges heat with the air, and blows the air out

through gnit Qihehagewdd ot thedfpemLe BeddiSe @id §icé iofene satdobi iniileh tibwed
el ectrical equipnent box is cooled. 15 A third object of the present

i nventi oR.,l ld, 1 pat a0 nRdMERo! tshsBbZ Gndfthe he
el ectri chhité‘Ef)‘Bﬁef%‘fg E%xgé%@g%ﬁgg%g%gt%?&gg?ﬁg? uni t ofg thesﬁtype t hat
draws in_aj

it out € ré%ﬁpgg{ﬁg%kggm&@pq os 8XBRIRGES NGy th the air, and blows the

ace. e o{lﬁggoor unit of- refrigerator described in
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t hr ough top face, th ut door unit, bei rovided.wth a casin axi al
fan, andﬁ'ﬁrﬁl’g‘P"Eﬁ ﬁjryi Wﬁ!cﬁégﬁ ie%r?gf‘ﬁ"‘y EﬁlkleFﬁgg%’E Pﬁqm}c%ﬁ WYMQ tB? &9 p&?éﬁwgﬁregtﬁe upper
portion of the casing and is_configured, ﬁ)b|0m1%%r thaﬁ Fﬁs been i wn in
from a sbleaver feisgondretingaifs RpvHne W‘ﬁkdﬂiﬂ exlargsh becauge e blower i wy! P§he

el ectrical equipnment box is arranged inside the 25 casing and has a_fjrst
box par t largestduestoptheinereasehial epnacifie o sheaputdent wit Asedewut, bk fgx; of airg
that is provided below the first box part and has a |arger surface area in
a pl an vitew bbtwmttheopiinside tlox cgsamg will et impedod tand ghe airi flow\issiatanese wabi al
fan provided in an upper portion of the casing is driven, air is drawn in
from@ simeedsacEonfequbmly; akemrgisatid, padsttelityestab dheibhgwingapsrfdrimanee Bfcbhe
through a top face of the casing. Since the electrical equipnment box is

conf i gur 8wk €4h WilPdecline ahd that néiexwilbinkcrdase.bel ow t he axial fan, an air flow
path is secured in a position close to the axial fan where the effect on

the air fl oyeh@shitd ARE Eleb@ichPEQApRBAL BAEmMuBChRRASE plelcried Tdl@we ligdrddrance i s
suppressed. Meanwhile, since the electrical equipnent box is configured

fsg(r:h thay, o1 02615 66@R Y aR8Y%s PRE chBe RRSthEAUIBHABhRVIt i 81sb nbedssdi9 to RBEL the! - €.

electrical equipment box on a continuous basis when the outdoor unit is in operation

15 because several electrical components that emit large amounts of heat are housed inside

the electrical equipment box. Consequently, the electrical equipment box must be

arranged so as to protrude into the portion where the blower fan is conducting its
blowing work by the amount necessary to accomplish the cooling.

Also, the electrical components housed in the electrical equipment box of the outdoor

20  unit described above are arranged in such a manner as to be separated according to

function and characteristics. For example, electrical components that emit large

amounts of heat (high heat emission components) — including strong current components

such as inverters and reactors — are arranged in one of the two aforementioned left and

right spaces and electrical components that emit small amounts of heat (low heat

25  emission components) — including weak current components such as control circuit



"10 fromthe axial fan, the volune required for housing the various

el ectrical conponents is secured. Thus, with this outdoor unit, while
-volune is secured for the electrical equipnment box, the air flow path in a
position close to the axial fan is widened so that the air flow is not

i npeded and the increase in air flow rdsistance inside the outdoor unit can
be 15 suppressed. The outdoor unit of refrigerator described in claim2 is
an outdoor unit in accordance with claim1l1l, wherein the casing is generally
rect angubgdrds P dreRirdiigyd EwWtheT btherbéche twallplaguiypdieided bpacdss Muoreaveged isuch
that it faces one side face of the casing. The second box part is provided

such t hahedebsaby k@ Bake Wi \Gitdodrdtindestiibed hbdie heve doaipact; pattichldrBcfromntha 0
opposite of, i.e., away from said one side face of the casing. Wth this

out door g&jséect'tvgeofe{r bHC @ isCRHeRIIRY to BeNuGAthe DOz R GF GRS RAUtARRE I Unit Whem one
side face of the casing because the 'electrical equipnent box is arranged so

as 10 {268 %3 e (BYe TdIReLIPIRLANE B SuRREP DAl BbtnRAGkod b Ge

outward in a opposI e., away from said side face of the

casing. As result, th t door_ uni. e ' and
vor kel of e SEbairgind f bpRls g Bl 37 ARG Mo SR BRftoh
descri bed | laim3 is an outdoor .unjt. in,accordance.wth clai r..2,
wher ei n gﬁ’é?@ﬁ@gtlf‘qsc%c’ SRATFS S Oh HRE Iegi e Pﬂféron'pﬁ&ﬁ%wd (g\?qsﬁglée%sl ’aﬁtléd
part. The sl anted paréj |§:Gg1r ovi ded vertically-between the second box part
and the RFGesTRrpipls the glegirical cQppmenibey RUEROPRAT i ts surface area in a
pl an vi ew decreases as one noves 5 fromthe top end of the second, box part
to the bot t¥neeHy srestafdhe elestricgbgopaenents grangedimside theipctrplicquinmeeny;
drawn in through a side face of the casing can be nmade to flow snoothly

t owar d t hex taopviriess, tfe atheunsdsyi whidhetbgdectrical| eguinsens dox pretrpdesyireradthe

bet ween the second box part and the first box part of the electrical

equi porenfrohoXaceAsowardethel tear tfhee iinaletasendd byi thef sigev afethies taagrst dlentticld t he
outdoor unit can be suppressed. 10 The outdoor unit of refrigerator

descri bedompotdnaiimht dase af be kldcgiahtquipmiehdber having teb spdves (gneeor thatlefir aws
inair froma side face, exchanges heat with the air, and blows the air out

through and QRef@f the HRBHOUTYARIquERIY, 1G5 NikeBf Bt ORehab thedd spai IdGideatheaxi al
fan, and an el ectrical equi pnent box. The axial fan is provided in an upper

portion ' ' SR | 19WnaiatteMbRND rbiudel BB sBeifde
face of ?egﬁggls?ﬂgb%g? t r{ggglgﬁeg\;dts%g 13%5%&5?’ 115nt ﬁeecgsi ngr. Tr?e elsegtri cal
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the casi r&%nisgquenﬂy, there is the possibility that the blowing performance of the blower fan will
decline and that noise will increase.
Thus, it is difficult to reduce the size of an electrical equipment box that is
20  constructed to have two spaces, one on the left and one on the right, in which the
electrical components are arranged in a planar manner arranged generally along a
holizontal plane. Although it is feasible to divide the electrical equipment box into a
plurality of electrical equipment boxes arranged in places that do not impede the blowing

work of the blower fan, such a configuration would increase the number of assembly

25  steps required for the electrical equipment box and make it less convenient to access the



‘driven, air is drawn in froma side face of the casing and, after
exchangi ng heat, blown out through a top face of the casing. Wth this
-outdoor unit, the air drawn in through a side face of the casing can be
made to flow snmoothly toward the top face of the casing because the

el ectrical equipnent box is arranged ifside the casing such that it faces
one 25 side face of the casing and a portion of the electrical equipnent
box facing in a direction 8 opposite of, i.e., away fromsaid one side
face of ¢bariealseqipinnts bapedtes Whd outtlor iunifl bhd been frivealletr damduld aiooby
which the air drawn in froma side face of the casing flows toward the top
face of gifgciAf) BangEHs cldthiidhl tcBinponeritd @ath tht theyt hre Jeparags@ssocbriing to f 1 ow
resi stance inside the outdoor unit 5 can be suppressed because the

el ectri Cqn-EOARI Bt cRPNE0es not inpede the flow of air froma side face
of the casing tomarélthe top face. The outdoor unit of refrigerator
described in claim5 is an outdoor unit in accordance with any one of
claims 2 to 4, wherein the electrical equipnent box is arranged such that,
in aplap.view, it,is offset fromthe center of said one side face of the
casiﬁg. ﬁﬁckFFW(#ﬂWgﬁgﬂWHgbr unit, since the electrical equi pnent box is
arranged such that it .is offset. fromt.he center, of. sai.d one_side f of
the casing,® ?‘F“i @J%Féé’; tﬁ%%‘*@%‘ﬂr‘@“ﬂﬁ"’&i 1P %‘f’ FEdies 4 sizh o aplgz’il%‘?rgtr?r & P%fs%g’rt 0
the axial fan where the effect on the air flow resistance jis |ar and t he
i ncr eas ek okthe typeihat g@@l&ﬁg Iom %ﬂﬁ%ﬁﬂégsf‘e‘@w@%ﬁ% hFGtrYVHErﬂ?e *ﬁ@“gﬁ’flﬁ‘gﬁr
unit of refrigerator described in _claim6 is an outdoor unit in accordance
15 wit h theyaiomat shrosehi andenl facs whilyrasering tha bedestriea) e%ﬂﬁlﬁ%ﬁ?" %ﬁi is
arranged such that, in a plan view, it overlaps the region where the axial
fan condsuffisiebt solumg ewt kuppressitigi thedoergess inuairtflow mesishree that sgsults digsrent
box is arranged such that, in a plan view of the casing, it overlaps the
regi I wheoeing hiee dxd &ff thé antdoanuhict s bl owi ng wor k. Even though the

el ectrical equi pmrent box overlaps the region where the axial fan conducts

20 bl owi ng Aedondt Stge@Wifthe preveppindbntidre isowesupppgs e patédserin ithe airelow
vicinity of the axial fan can be held to a m ni nrum because the el ectrical

equi pmentesiednck $nddOY tetideidr bubidok lufift JTMe HPE thamEaws Ersiondnbexidedhde, | n
particular, the increase of the air flow resistance inside the outdoor unit

can be SE’P&H#ﬁ%éseﬁjeaWi @Efﬁﬁhﬁ&\}bmsbﬁﬁ%ﬁsumﬁo@wmp fake Qv‘l&xbhﬁ_ﬂarﬁ?%’ﬁlﬁgt he

outer circu rence o e axial fan, where the effeCt on the air ow

resistange I fven:& Wiin whith (€ efe@gl{dﬁleéauipment box is cooled.

15 A third object of the present invention is to eliminate wasted space inside and reduce
the size of the electrical equipment box of a refrigerator outdoor unit of the type that
draws in air from a side face, exchanges heat with the air, and blows the air out through a
top face.

The outdoor unit of refrigerator described in claim 1 is a refrigerator outdoor unit of

20  the type that draws in air from a side face, exchanges heat with the air, and blows the air
out through a top face, the outdoor unit being provided with a casing, an axial fan, and an
electrical equipment box. The axial fan is provided in an upper portion of the casing and
is configured to blow air that has been drawn in from a side face of the casing out
through a top face of the casing. The electrical equipment box is arranged inside the

25  casing and has a first box part that is provided below the axial fan and a second box part



9 The outdoor unit of refrigerator described in claim7 is a refrigerator
outdoor unit of the type that draws in air froma side face, exchanges heat
-with the air, and blows the air out through a top face, the outdoor unit
being provided with a casing, an axial fan, and an el ectrical equi pnent

box. The casing is generally rectangul & in a plan view. The axial 5 fan is
provided in an upper portion of the casing and is configured to blow air
drawn in froma side face of the casing out through a top face of the

casi ng. {Haeisglrecided dellowetheiffrsetux frekandshasra Engee dutfecoaves lire a pkiraviewvethan nsi de
t he casing such that, in a plan view of the casing, it overlaps the region
wher e t hghe@tbtoxfpart. conduct s bl owing work. In a plan view of the casing,
the ratio of the overlapping surface area (i.e., the surface area of the 10
portion whapehikRRitd)oR Ghitl fAbn BRULRIERL PRONAQY B ARBSpdr PRrii@ObLheWashg it he
axi al fan conducts blow ng work) to the blowi ng surface area (i.e., the

SUTLACe B, Al e ¥ Hont ASIR ﬁ@@%mﬂﬁfﬁ%ﬁ?@ﬂﬁgﬁgﬁggﬂg%ﬂﬂ&%i >

0.09 or I's outdoor unit, en the axi al ed I'n an upper

portion of the casing.i pven,. ai &:. i f gt i : he
casi ng aﬁ’g, rﬁ%ﬂg@ra é@pﬁﬁagﬁgtﬁ,tggﬁggp S %]Ingantgélgmgtﬁlcg{ ﬁé‘c?}ggﬁngb?’gﬁg ? glc;&‘é@%?&t he
casing. Th | ectrical equi. nt box 1s.arranged such that it.overl. t he
regi on V\ﬂﬁ’?léﬁ?t e&ﬁ%g)prpgﬁ lgg!ﬁal Icts aﬁ}%m&n\ﬁ%r@m’é%&lc%ﬁ??ugrﬁrlenda §§J%ﬁgl?hat
the surface area rati o of the oyerl appin urface area.is 0. or less. As
o esul 1 Q6 i e gar T Sbsieche EYRth L B By OWAST B Ble B AR Ha PeESan:
invention, this surface area ratio_was discovered to be val ue with which
the i ncr&hgé fHow repistange is| yppresigds Meanavhilsy sipge e §t?ﬁgrv£ SEUIPHeh ba% 1S
damagi ng the effectiveness with which the electrical equipnment box is

cool ed. Tifigused sucbethat tha seeernidoben pwt ds pesidoradobaiowrile Wiistchpx: past.dicechif i cal
equi pnent box protrudes into the region where the axial fan conducts

bl ovithg fromkthe axizé fanphe eskhew myulired éori vosigdbe various ele¢tonalreoiponanisdst o be
suppressed w t hout damaging the effectiveness with which the electrical
equi prentecamd. i s cool ed. 25 The outdoor unit of refrigerator described in
claim8 is an outdoor unit in accordance 10 with claim7, wherein, in a

pl an vi ew ofishvighemisgutdbbie ufiidt whil®volige {Afecatddsioiehdicknmticil eghipniat axi al
fan to the length of a short side of the casing is 0.89 or greater. Wth

this out deormdiBithow ﬁﬁhfiﬁa pBkitish dfsd i@ PR SialGhn {MRiRKEALo TR tHeSait AH@GE 1 N
conparison with the Tength of a short side of the casing in order to reduce

the size,gf irhgﬁieﬁ &@itlﬂzgiricpea@e Rhagr \ﬁcﬁ\f":re@tﬁﬂcé thsidde 128 8ta8br MitOsHndger

unit confi gur In this manner, by setting the overl apping surface area
ratig w t[p which the electrical equipnent box overlaps the region where the
axi at® f aR RPORauCt s bl owi ng work to 0.09 or |ess, the anobunt by which the

el ectrical ui nt bo otrudes into,the regi.on where the.axial,fan
conduct s bl T RO SR ezl fessther tnclatn 4 if A PUolr 1l i pecPrdnee
resi stance can 10 be suppressed w t hout, danagi the effectiyeness wth
whi ch t h&1tl aing | c&’ﬁe’@&g {ngs Eener MF%‘G%Q@;II N3P Yleﬁfn?f e&f“mcaﬁ
refrigerator described in claim9 is an outdoor unjit in accgrdance Wth
cl ai m 8, eqipmenibox i§ asrappechsushdfaiof fages opasidedace ofcthe gasipeobhy ?Féonfé\ﬁ'@% h of
a short side of the casing to the length of a long side of the casing is
0.80 or pamds erovided wireth thatiit bulges cwitwandi beyonHdeths Hirsk bex nadeincasiirpgtiph a
plan view is brought closer to a square shape in order to reduce the size
of t2@ cappasiteiof ia., phap frongwaidone sidedfadehsd thasasingt an out door uni t
configured in this manner, by setting the overlapping surface area ratio
wi th whi ch Wi thisasitddot anitpfheadeotica riquipmeno bex lcap be tabeessaheasily diven ent he
axi al fan conducts blowi ng work to 0.09 or |ess, the anount by which the

el ectri cgide Fa04 dTTRE LadiRX baRuiy Gilelelstescdl R Qiphidat begistdiraniged go bhito fik ahe f an
conducts bl owi ng work can be suppressed and the increase in air flow

resi st angge ¢ad: d¥ans H%@&ﬁ?ﬂxe%é&ﬂ%oxﬁ?ﬂ?ﬁﬁl@& dliGvafd fref Bird@IRASSHpBkitdlofihi ch
the el ectrical equipnment box is cooled. The outdoor unit of refrigerator

descri beg,i %&ymw%ams s fult d&?{heueug%. W AGCAIARNAR WiiddoRWNitoBR 8E

claims 710 eréin the ctrical pnment box I's 25 arranged such

thatyit faces 1 ANSorked8ly daSvdked BEnGRSLAGy onsitel




"Wth this outdoor unit, the outdoor unit can be assenbled nore easily and
wor ked on nore easily onsite because the el ectrical equipnent box can be
-accessed easily fromone side face of the casing. The outdoor unit of
refrigerator described in claim1l is an outdoor unit in 5 accordance with
claim 10, wherein the electrical equipffent box is arranged such that, in a
pl an view of the casing, it is offset fromthe center of said one side face
of the casing. Wth this outdoor unit, the surface area of the overl apping
portion camiRenit@sbiamet ciefrideeatbndeseabal innclgiin 3 fi$ awouklsos tsin reacarddnee
suppressed because the el ectrical equipment box is offset fromthe center

of said Qng cMifel bASSwhdPinlthe eRieirtaPEquipinkntHox i€ it s dded@sthra diaded n
claim12 is an outdoor unit in accordance with claim 11, wherein the

el ectric ‘a%n et AR Q?i‘s ﬂrﬁvﬁ'&& e«eﬂﬁguf %eavéeh%e sdcdnd bBk %ﬂrt\éhﬁ\ﬁhé)ﬁrst Bex

casi ng, IS Iocate corner section of the casing. Wth this outdoor

unit, t hsaﬁ %&%??[% ecP Eut{hht‘flapﬁg 5 | 492 BPh lé}pv @\nd&‘?e&fs@ﬂ9§%ﬁ e itfeb he

increase‘in air resi stance can be suppre se ecause t ectrical

ﬁﬂ?“th B %rg%ftﬁé’fﬁ Inilro?‘a% BRI R aﬁﬂ#ﬁﬁ sndf outf%f?}%‘fﬁ%#‘?g. ' accor dance
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downwar d avvay fromthe aX| al fan, th this outdoor, unit, since th
el ect ri cift flafustperthly tosvard %F&Pp@&eﬁf e CAsipg bepruse i slanted it 'ist%mg]ﬁifigace
area i ncreases as one noves downward away fromthe axial fan, air flow

pat h canbeievesedhe sagond bax pesianddhe Ery oxtRart rpfethaﬁﬂe&rnqaéﬁqwme@t Pk ‘% fect
on the air flowresistance is large and the air drawn in through a side

face of tdseltcthsimgeasain Heflowdesistendelinsids thooutdopr unihaatbe swpprasped ace of the
casing. As aresult, the increase in the 25 air flow resistance can be
suppt@ssed. The diRddtreurst e tefiigahtoe dusgpibedtin blmimof iscutedivgeratonioutddes onitivéd i n
claim14 is configured to house electrical equipnment conponents and is
provi ded thgtgpél thalt deavesigi 419froin @sidefidegexdiages heat with the air, and blows the air
out through a top face, the outdoor unit being provided with a casing, an axial fan, and an
electrical equipment box. The axial fan is provided in an upper portion of the casing and
is configured to blow air drawn in from a side face of the casing out through a top face of
15 the casing. The electrical equipment box is arranged inside the casing such that it faces
one side face of the casing, and a portion of the electrical equipment box facing in a
direction opposite of, i.e., away from said one side face of the casing is shaped such that
it follows the streamline along which the air drawn in from a side face of the casing
flows toward the top face of the casing.
20 In this outdoor unit, when the axial fan provided in an upper portion of the casing is
driven, air is drawn in from a side face of the casing and, after exchanging heat, blown
out through a top face of the casing. With this outdoor unit, the air drawn in through a
side face of the casing can be made to flow smoothly toward the top face of the casing

because the electrical equipment box is arranged inside the casing such that it faces one

25  side face of the casing and a portion of the electrical equipment box facing in a direction




‘outdoor unit of the type that draws in air froma side face, exchanges heat
with the air, and blows the air out through a top face, the electrical

-equi pnrent box being provided 5 with a box main body, a lid nenber, and a
partition plate. The box main body is provided such that it faces one side
face of the casing and has an opening Bn the side thereof that faces said
one side face. The |id nenber is arranged so as to cover the opening in the
box mai n body. The partition plate is provided inside the box nain body and
serves t @pdﬂb@fté ofiiRn #Wg fpaceid oieisitie fabe oDt dasing ibsithped stch thaf itdollowpace
on the Iid 10 nenber side and a back space on the side opposite fromthe

lid menbgg. stiihling RichgohKich ihe @k depu RO Heide ey oDthe cabing floandtoshapes of
el ectrical conponents can be arranged not only planarly but in a

t hr ee- di RIS} pRabrfRM§ho bECAUse the box nmain body has a two-layered
structure that 1s divided by the partition plate into a front space and a

back space fﬁsmitgghi l?gf&ggi)f( ﬁ@l@,i tirilé’g%gébgm]§aiﬁgl%g{3&sﬁ%§@ﬁxsidﬁsth@o{lﬂ%bﬂf tmit 15

wast ed space | hsi y can imnated and the el ectrical

equi nt box can be de re Cl..: I Il . i of

out abbr T £ gRs T pL R L e ) QPR doyipkihy Bo8 ok} 81 nEFUe RAE BlowPOFaif
accordange wth flai;n14, Wherein the partition plate is nade of resin.
Wth thi o0 %3¢ facs Pt B feyne wadg)t(l}etpggac‘eront space and the back space can
be 20 electrically insulated from eac ther, wiith ease. It .is al so,possible
Do mount o B oueSr Bk TR GHRCERE SSet P RS SRt PEIGBAT P RecPRiRes

el ectrical equi pment box of outdoor unit described ig claim16,is.a

el ect r i cithagyiopawiclaiss 2itp 4apdeicimieclontionl cauipmen %’Flsl%?a“ﬁﬁ%ﬁ‘éqhﬁﬁ?’he

el ectrical conponents include first electrical conponents that are accessed
with a himhpldegieve itds offsesdteemthe c2atendf said orgesideifage 6f thefasings i nstal | ed and
second el ectrical conmponents that are accessed with 13 a | ow degree of
frequ@ncy aWithrthisheatdedrdodt, since tthe electmstladquipimeithoxf israstange@ such hat it is
conponents are arranged in the front space. Wth this electrical equipnent
box, t heoffsdtStoretiee teriteadf pdponsidé faceiofahe cadingtit iscarsy cosponean sir(ffowy. , a
control circuit board) that are accessed with a high degree of

path in a position close to the axial fan where the effect on the air flow resistance is large
and the increase in air flow resistance is suppressed even further.

The outdoor unit of refrigerator described in claim 6 is an outdoor unit in accordance

15  with any one of claims 1 to 5, wherein the electrical equipment box is arranged such that,
in a plan view, it overlaps the region where the axial fan conducts blowing work.

In this outdoor unit, the electrical equipment box is arranged such that, in a plan view
of the casing, it overlaps the region where the axial fan conducts blowing work. Even
though the electrical equipment box overlaps the region where the axial fan conducts

20 blowing work, the surface area of the overlapping portion in the vicinity of the axial fan
can be held to a minimum because the electrical equipment box is provided with a first
box part and a second box part. In particular, the increase of the air flow resistance inside
fhe outdoor unit can be suppressed more efficiently because the amount of overlap near

the outer circumference of the axial fan, where the effect on the air flow resistance is

25  large, can be reduced.




5 frequency after the outdoor unit is installed, are arranged in the front
space and can therefore be accessed by sinply renoving the |id nenber
(e.g., when accessing a control circuit board for the purpose of adjusting
settings). The electrical equipment box of outdoor unit described in claim
17 is an electrical equipment box in aé®ordance with any one of clainms 14
to 16, wherein the electrical 10 conponents include | ow heat em ssion
conponents that emt small anmounts of heat when the outdoor unit is in

operation arkk hitdborhent ofrfssaraor destpibaé i slaimdt isentefrigeaatge oaoonusitof heat
when the outdoor unit is in operation. The high heat em ssion conponents

are arr apgadpé that BEvRAGkaiSRAGE sil¥ Blte! Bichafpdicai with theairpamiBlowexhe &it s
easier to cool the high heat em ssion 15 conponents - i.e., such conponents

as inverLerdy art%g? cceét Wtdddr Sttt tbel i SavidRARHH £ cAing) @A taxial &h, a8d b Ol

pirpgit hoar s ~and f low heat em ssi'on conmponents - using the air flow
st de t | B U Qs i | S8L@AAQNROR BllnSvieke TRE Langed in
t Ihe backelgeg%%gi. Q‘%Hﬁ%ﬁﬁ@ﬁ-@% &Eg‘% 18%%? ng 0 ut doo?ﬁuni tled'esggia%ed in
claim 18_is. an el.ectrical 20 egui nt | Iy - ' | Al 17,
Whor & LSRR HED 1P Bo Ay aob BT oS RE 4R ESRApDRN o M o Bt it
opposite _of sai.d one si.de face of the casing. Wth.this_ electyic .
equi pngnlfroﬂbﬁ, Slaﬁefg?:eoBF |tﬁ% CPiRg od’ltotF@d’gﬁn@t faceqot 315 icgﬁn%p?)-féésie?é Sl s i d
one side face of_ the casing enable cooling of the back ce.b he.air
f1owing EAYBEGHt baeis Wﬂa@? belopige @f fap %Séh‘?)?"lﬂﬂﬁ %{‘}ﬁ%@% *F'n%l’ 4E¥i cal
equi pment box of outdoor unit described in claim19 i % an el ectrjcal 14
equi prenof Bexcasimgat oyedensdbe waiop ahgredhe agiel anhonguaty {qyvipg w ellr“eﬂ AaRhe
partition plate has a wi ndow section that |inks the front space and back
space t ogetvhef theasings Hiesratib of the cedrlappingpivetace Bsr, (i-8., Mnssiece 8893 rithe s
provided in the partition plate
10 portion where the electrical equipment box overlaps the region where the axial fan
conducts blowing work) to the blowing surface area (i.e., the surface area of the region
where the axial fan conducts blowing work) is 0.09 or less.
In this outdoor unit, when the axial fan provided in an upper portion of the casing is
driven, air is drawn in from a side face of the casing and, after exchanging heat, blown
15  out through a top face of the casing. The electrical equipment box is arranged such that it
overlaps the region where the axial fan conducts blowing work and configured such that
the surface area ratio of the overlapping surface area is 0.09 or less. As a result of
diligent research conducted by the inventors of the present invention, this surface area
ratio was discovered to be a value with which the increase in the air flow resistance can
20  be suppressed without damaging the effectiveness with which the electrical equipment
box is cooled. This surface area ratio enables the amount by which the electrical
equipment box protrudes into the region where the axial fan conducts blowing work to be
suppressed and the increase in air flow resistance to be suppressed without damaging the

effectiveness with which the electrical equipment box is cooled.

25 The outdoor unit of refrigerator described in claim 8 is an outdoor unit in accordance



"and el ectrical conponents arranged in the back space can be accessed

w thout renoving 5 the partition plate. Thus, for exanple, if it becones
-necessary to access one of the second el ectrical conmponents (i.e.,

el ectrical conponents that are accessed with a | ow degree of frequency
after the outdoor unit is installed), 1he conponent can be accessed while
| eaving the partition plate in its installed state. Wth this electrical
equi pnent box, it is also possible to install first electrical conponents

(i.e., eleGldiieay, WRIBRNENE pldohdbwasfahd Gaskes; abs edliovéft the Fahbgitiddaljsmetenf
frequency after the outdoor unit is installed) in the back space. The

electri Cgfthg%iapfﬁ% ﬂ%‘éﬁn@% oPHHAP GidE BF the@RSAE iP®HY 'bf\%&bt%hm 20 is an

electric equi pnent accordance with any one of clainms 14 to 19,

uherein 3 B @ed,PutdDAnil UndCRnOUb M dlooferdbt 36L AThIORAON 1g@ in . .

away from said one si ace of the 15 casing is provided on a portion of
the box nain body.. W;th this_.el ri j L
makes it C%E?fsﬁ’flémf‘%%qﬁ%%hé) fﬁos r § 1}105%&0 f@%gaﬁ%[rﬁ Ollsagggoe}egﬁﬂlﬁg%adgﬁﬁs pace
and, thus, makes jt possible to install laong electrical conponen ch as
noi se® f i FARR&IN & Hiéme‘ﬁ‘é‘@ﬂ:“Yeé’a’In tg‘ﬁ TR RN B'btgg%rf vy f?ﬁ{fﬁm?, nitt e%‘é}}fu? éﬁegyi n
claim?2l1 is an electrical 20_ equi pnent box in.accordance with.claim 20,
wher ei n 59tEn% The Ry epapPRIng sSUBfaEs | Her) Tale d”‘l)éb\kgflg]b&g? i %?F%B?*Wt WIBIBQH%?%
body. Wth this electrical equipnment box, the ingrease in air flow
resi st anoreriapsi the regienowhersothe anial faancandusisphlpwing wopk da UL (et thed
part is provided on a |lower portion of the box main body. 25 The el ectrical
equi prenambont byf whishdbo elagtrical gawiprieptbox prajrudesrinte the regiorewbeterthe grial 15
equi pment box in accordance with claim20, wherein the box main body
conpri sesaracaideets hieviag vwark caarte soppressed amdtthe inenchsa in eigiffovb ogsistance camde of
resin. Wth this electrical equi pnent box, cooling can be pronoted by
arr apgi noe kupprefiRatwitho s Siadlaghpmbe ndiictivéiese with whizht the sleatéent tequipmentd
ot her conponents that emit a large 5 anount of heat) in the sheet netal box
part. box is cooled.
The outdoor unit of refrigerator described in claim 9 is an outdoor unit in accordance
with claim 8, wherein, in a plan view of the casing, the ratio of the length of a short side
of the casing to the length of a long side of the casing is 0.80 or'greater.
15 With this outdoor unit, the shape of the casing in a plan view is brought closer to a
square shape in order to reduce the size of the casing in a plan view. Even in the case of
an outdoor unit configured in this manner, by setting the overlapping surface area ratio
with which the electrical of equipment box overlaps the region where the axial fan
conducts blowing work to 0.09 or less, the amount by which the electrical equipment box
20  protrudes into the region where the axial fan conducts blowing work can be suppressed
and the increase in air flow resistance can be suppressed without damaging the
effectiveness with which the electrical equipment box is cooled.
The outdoor unit of refrigerator described in claim 10 is an outdoor unit in

accordance with any one of claims 7 to 9, wherein the electrical equipment box is

25  arranged such that it faces one side face of the casing.



The el ectrical equi pnment box of outdoor unit described in claim23 is an

el ectrical equi pnent box in accordance with claim 22, wherein the bul ged
-part is provided on a | ower portion of the box nain body. The sheet netal
box part constitutes the upper portion of the box main body. The resin box
part constitutes the |lower portion of 1he box 10 main body and includes the
bul ged part. Wth this electrical equipnent box, the bulged part is easy to
form because it is formed by nolding resin. Al so, nmaking a portion of the

box mai n boghth @ik odfddof ehi, 163 BufidBF ihidhe be asseRbled Mgrd divilg asd walrkédien
el ectrical equi pment box. 15 Brief Descriptions of the Drawings Figure 1 is

a schemapj,fe Pfsﬁlgl%%‘é&é Bsca}\gﬂsgmf QUledthEal QqhiPRtnt BBk taPbe aBcedbdd &N iffonP BhdY

systemin accortdance wt i rst enbodinent of the present invention.

Figure 2_i ' Qmdirection Ain Figure 1 show ng the outdoor unit
wi t hout flﬁéfﬂ%g\rékg}gi‘{aﬁﬁg} the top face. 20 Figure 3 is a view fromdirection

.10 F19urend ShoMnd. 8 SrORYiBREhE Ulkslindd 1%y A5 e L BBy © 4

i s equival € an outdoor unit ‘provid

el ectyical equi pment box.in accordance with Experjpnent 2. Figur s a
Vi ow 3 r offear R ok sl 195 BRSO Hiig! SawPBet: BevtBmerd e ek Tud s
of the casing_ (shows the coolipng fins of the _electrigcal. equipnment box).
16 Fi gur & PBmjvievs ophespang; iy sewﬁr@ﬁm ergeer o€ sad one side f%ﬁ&?&ﬁmwgm %he
el ectrical equi pment box. Figure 7 is a_view fromdirection E in Figure 6.
Figure 8 is ahpglsgptsbpru@t,\ﬁheMWﬁ@OMé ONFRFRNRE RPTOR AP BE AEAUsE% 204 ¢ h
the lid 5 nenber renoved.

the increase in air flow resistance can be suppressed because the electrical equipment

box is offset from the center of said one side face.

10 The outdoor unit of refrigerator described in claim 12 is an outdoor umit in
accordance with claim 11, wherein the electrical equipment box is arranged such that, in
a plan view of the casing, it is located in a corner section of the casing.

With this outdoor unit, the surface area of the overlapping portion can be reduced and
the increase in air flow resistance can be suppressed because the electrical equipment

15  boxis arranged in a corner section of the casing.

The outdoor unit of refrigerator described in claim 13 is an outdoor unit in
accordance with any one of claims 7 to 12, wherein the electrical equipment box is
shaped such that its surface area in a plan view increases as one moves downward away
from the axial fan.

20 With this outdoor unit, since the electrical equipment box is shaped such that, in a
plan view, its surface area increases as one moves downward away from the axial fan, an
air flow path can be secured in a position close to the axial fan where the effect on the air
flow resistance is large and the air drawn in through a side face of the casing can be
made to flow smoothly toward the top face of the casing. As a result, the increase in the

25  air flow resistance can be suppressed.




Figure 9 is an expl oded perspective view showi ng the electrical equipnment
box with the partition plate renoved. Figure 10 is equivalent to Figure 9
-and shows an el ectrical equi pnent box in accordance with a variation of the
first enmbodinment. 10 Figure 11 is equivalent to Figure 3 and shows an
outdoor unit in accordance with a secati enbodi nent. Figure 12 is

equi valent to Figure 2 and shows an outdoor unit in accordance with a third
enbodi ment. Figure 13 is equivalent to Figure 3 and shows an outdoor unit

in accordangg eldfica e4hipnitint Bog B @UdBRRunitRlesértbadeid dEnio 4 teodrfigifred tre
In¥ent|on Enbodi nents of the present invention will now be described with
ref er encg, 0 fR&iAl EyMipPent & Eﬁt%tangﬁéﬂ?@v' RAtihsidd IheQaBimgidf uastrideeabr es
of the Ojtuﬁogr Unit@eédilglgr% 1 sﬂk??vvs an out door uln?lt 1 for %n air g

condi ti osugggo(ﬁrﬁé{n gﬁg@?ﬁ& bhdt ArRREirt YiPFrodh o' A FRE! SlcBhdges heACHARAROGR, W th

afirst e e present 1nvention. The outdoor unit 1 forns part
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opening in the box main body. The partition plate is provided inside the box main body
and serves to partition the space inside the box main body into a front space on the lid
10 member side and a back space on the side opposite from the lid member.
With this electrical equipment box, various sizes and shapes of electrical components
can be arranged not only planarly but in a three-dimensional manner because the box
main body has a two-layered structure that is divided by the partition plate into a front
space and a back space in which electrical components can be housed. As a result,
15  wasted space inside the box main body can be eliminated and the electrical equipment
box can be made more compact.
The electrical equipment box of outdoor unit described in claim 15 is an electrical
equipment box in accordance with claim 14, wherein the partition plate is made of resin.
With this electrical equipment box, the front space and the back space can be
20 electrically insulated from each other with ease. It is also possible to mount electrical
components directly to the partition plate.
The electrical equipment box of outdoor unit described in claim 16 is an electrical
equipment box in accordance with claim 14 or 15, wherein the electrical components

include first electrical components that are accessed with a high degree of frequency

25  after the outdoor unit is installed and second electrical components that are accessed with




box 15 housed inside the casing 12. The casing 12 has the general shape of
a rectangul ar parall el epi ped and conprises chiefly the foll ow ng: supports
-21 arranged at each of the four corners of the casing 12; a top panel 22; a
front panel 23; a rear panel 24; a pair of side panels 25; and a bottom 10
panel 26. The supports 21 are pillar-l1d&e nmenbers that are arranged at each
corner of the casing 12 and extend fromthe top edge to the bottom edge of
the casing 12. The supports 21 secure and support the top panel 22, the
front pagelow?3egicbeof Ersqupsyehfiad thd hatdurrruit isiidstajpehelbe Airst abwbtridab
bott om panel 26. 15 An air outlet 22a (top face) conprising an opening is

provi dedcéhipdit@tscROh@ingel id BR o speel 22 and a fan grill 22b is provided
in such a manner as to cover the top of the opening. Air drawn into the

casing 12 imﬂi a@eﬁféapegﬂgﬂlehhbey,gmet h&t dlldcu9es | @mpdadats] Nel Rldtrical

I
enbodi nent, the front pane 3 conprises an upper front panel 23a arranged

bel th 2 ], . I |

bl on e bABRATL o2, cdhe ! e AR g b atie e e, uptT
f t | 23b. .Th the front. 3] .

M a Rl e LR g B R B¢ b,

has an air inlet 24a f drawing air inta.the casing 12. In this

enbod meHETEPHRPGAGE T by SRR (R0 WA LA TCREC P dor U SBs A Lmp!
openi ng that 25 occupies substanti.ally the entire face of the rear panel
24. The FW&b%dﬁ%Yﬁg?BUTPBSW\PgJ“éHng s%lfgn T inlets 25a for drawing air into
the casing 12. In this enbodi ment, each of  the air inlets_ 25%a conpri.ses an
openi ng t haFheelegipicakequipwent bax of ovtdeos prié dssariiedAn qlaim 14,18 A FlStic
portion close to the front panel 23. Air is drawn into the casing 12

t hrough eheipment bok rih eceorddere wBh.ang diieeohelaimiml fdnael6, Jheseippde tedecirienl
secures the devices and piping that nmake up the outdoor refrigerant circuit
13. The boiponermainelud?aowhestgpissibedompobérds fhatiem#tisppdl arsordits sfladat when a
space is forned between the bottompanel 26 and the installation surface.
The out dgey otilbbt @@itaiRt inCopedatidn hid iHigh ddes emisimpraapatenis3that eenhiedarge
exchanger 13b, and piping that serves to connect these devices together.

The conpLessals 4Baheal8lenl thealtROG NI 3D, indbperatibtier THEI ligh ehdat eamidsion
secured to the bottom panel In short, the devices and piping that nake

26.
up the o I tin G Sk lspdea. @are arranged chiefly in the bottom
section g?ﬁ?ﬁ%engsgésrléﬁgﬁé%ﬁu_}% eatpexchanger 13b is U shaped and arranged
such that i{yhaggs eﬁ&?ﬁéﬁr&ﬁ.\@émi BLELf #Aasier > ca_cgeﬂﬁe heKENORERGi0A3D 1S
capabl e of exchangi ng heat ween a refrigerant and air drawn in through

the g5’ Icgh%grslen é 9’i.e.2,55‘?11i:h components as inverters and reactors which emit larger amounts

of heat than control circuit boards and other low heat emission components — using the
air flow inside the casing because the high heat emission components are arranged in the
back space.

The electrical equipment box of outdoor unit described in claim 18 is an electrical

20 equipment box in accordance with claims 17, wherein the box main body has cooling

fins that project in a direction opposite of said one side face of the casing.

With this electrical equipment box, the cooling fins projecting in a direction opposite
of said one side face of the casing enable cooling of the back space by the air flowing
through the inside of the casing to be promoted.

25 The electrical equipment box of outdoor unit described in claim 19 is an electrical




"15 The blower fan 14 is a propeller fan and is arranged in an upper portion
of the casing 12 in such a manner as to be aligned with the air outlet 22a.
-The blower fan 14 includes a plurality of propeller blades 14a, a hub 14b
that secures the radially inward portions of the propeller blades 14a, and
a fan notor 14c that rotationally drivk4 the hub 14b. The fan notor 14c is
fixed to the casing 12 by neans of a support frame (not shown). Mre 20
specifically, the blower fan 14 is arranged in a position corresponding to
t he vertéfapmpRisidxiincedrdafi® wighehy bheof clpmnel 4 318, wWhersin thdpartitiometaté an 14
draws outdoor air into the casing fromside faces of the casing 12 through
the air L PhHdddSectRPthaMnksahd Bbnt dpacedrld U spasIehtiidir ough the heat
exchanger 13b, directs the air to the top of the casing 12 where the air is

di schar ged Wﬂﬁ?ﬂﬁg\%}]e}:?ﬁcagki iﬁgkh@aong%vm&ﬂ@&i&x' i@@&-dl\ii&@i inGHs paHEoh phax 15

is a box body in u ectrical equi pnent 9 components as an

. . . . h
0 acosaRh g iR bdsihogthis gL e ¥aflc AR A cepesB WAARE LSbIng 0
b [ d hfhat.it f . i ddl e f id
the Bot DR PERDTGFIGF- ( REWe et s5TBlnibheoRha syt ail; LB g 3fe BRETTLES
make up the

utdoor refrigerant 5 circuit 13 ar rranged. That .is. ,the
el ect ri c&fcoB L?ﬁeﬁﬁ‘é??tl CBHBPC’%SH"? 21'%” £ B‘g@i Fﬂmg%%ﬁ? &%HI%@F%W‘?%@%I LW £ an
14 and above the | ower front panel 23c.. (2 er nal Shape and Arrangenent
of the EARRIE? ioé&eqaféﬂwm%tth%%t@ﬁéu%ﬁﬂ%gwﬁqﬁﬁé%% Cawaoﬁgfftéﬁﬁg’ﬁe"wﬁ%*gg t he

el ectrical equipnment box 15 wil] now be descri bed using Fi ?ures 2 and 3.
Fi gure 2while deavingithernamition plate inritsinsialled giatee With Hugelegtrico!l ehuppEn uni t
1 with the fan grill 22b of the top panel 22 excluded fromthe figure.

Fi gur e 3itiis alao possiblefto instalbfitstielertrigal ¢onlpdneots (i elscirwal @mporentj that are

showi ng an internal cross section of the casing 12 with the conpressor 13a
and 10 heacadessdoesh axtfgh degret o reghendyi afterehe Astdehounit iinirsiajledpirthettack

el ectrical equi pmrent box 15 has a first box part 15a that is 15 provi ded
bel ow t hgpdekower fan 14 and a second box part 15b that is provided bel ow
the first box part 15a and has a larger surface area Sb in a plan view than

the surfacergy eRcFRalEqipheht BOX oPBhifdodPanit Welcribe@NinVdl&it 2045 @n electrical
specifically, the fII‘Sc% ox part 15a is the portion having the width

di mensi o @9¥ﬁ1tnﬁﬁgb&pﬁ1 a{c%Hﬁltggcéj{vﬁﬁ D3 e !{oﬁ clding 1811819 VivB¥fein'A'Buls 6€ B tRRX

part 15b e portion Ing theewd i mensi on Wb and the | ength
di mension 1b 20 in.a plan View. 8, | ISy RS JigeW dth
Ve The. Pelig: RonkRidnrs Ereli B onbRHE ph IS bty 5 Rid B SHPRAS de S

bul ges toward. the .rear panel 24 .in conpanrison to the first box part 15a.
The ﬁecf?ﬁ“&%s péaw?;ﬂmgpgﬁs?nfgtﬁegb%ﬁ@ﬂ&g@ysuch that, in a plan view, it
overl aps the portion where the bl ower f 14 conducts hl ow. rk, The
"regi on whetath this SESWE‘;P{ SgUPTIENy Oﬁnﬂﬁaﬂ‘flge%lp 'W@f‘?ﬁo’BkPOSF@?eerogW%er{ fe
regi on where the propeller blades 14a pass 20 when the hl.ower f 14 is
runni ng. PPRionMefsthe f9sd spasstanddhe haslosrace and sthisp,amaless it H?Ssﬁﬂﬁit‘bwsﬁa?]g]&flﬁi ned
by subtracting the circular region defined by the radius r of the hub 14b
from t he ebictrizal campapgnisnsugbfes neige bitershe radius R fromthe rotational center
O of the blower fan 14 to the radially outer edge of the propeller blades
14a (her ei nBh¢ elecirizhkbequigmsnt boxasf ohilobannidesintheddinastaine 21 D5 aptdledirica t wo
times the radius R). The portion of the electrical equipnent box 15 cl ose
to the blequipmehabol4n (orordasqeewith ictain 30, wherepotiei gl pathés providedeompea Sa
of the first box part 15a) that overlaps the region T in a plan view has a

surface as®& poetidiC60hé bbRhebodr ea in Figure 2). It is preferred that the
ratio (Sc/Sd) of the overlapping surface area Sc to the surface area Sd of

the region Fiffeifls Qfchical @ypipnidht HoR, The eldrédzal inCaipi fivR Rbsii@xcel side the
arranged such that 1t 1s offset fromthe center of the front panel 23 (nore

specific L I i ; I owedtt

t he el ec?) lrulﬁé)gf Me‘%m%ﬁﬁﬁ?@%%ﬁ#?@% eslljel?g%:dogﬁgs gtl))alﬁ'lte &gglt.%lﬁg&ggﬁltqier l'ine

O P of t frongjlgpoaora | 23 and arranged close to the corner of the casing
igure

12. As sﬁ %Oxllﬁl 3, the electrical equipnent box 15 has a slanted

Phe. PPrat  bope pleeireabamEnt Bk of bRl 45 FeRiMGi SAR 2 b =1

surface area in a plan view decreases as one noves fromthe top end of the
second box part 15b to the bottomend of the first box part 15a.
Consequently, the portion of the electrical equipnent box 15 facing the
rear panel 24 is shaped such that it follows the stream ine F al ong which
the air drawn in fromthe air 20 inlets 24a, 25a on side faces of the
casing 12 flows toward the air outlet 22a of the casing 12.



"Thus, this electrical equipnment box 15 protrudes sonewhat nore toward the
rear panel 24 than a conventional electrical equipnment box (e.g., that
-shown in Figure 4) that is long in the widthw se direction and reaches
across alnost the entire width of the front 25 panel 23, and the vol une
requi red to house the various electrichh conponents is secured 21 by
provi di ng the second box part 15b below the first box part 1 Sa. In this
enbodi ment, since the ratio (D/L) of the fan outside dianeter D of the

bl ower  f @uigflerdtObdxnth hesdaddnck with alasio20, whateinothetx maf bgdyl 2omprigespd an
viewis 0.89 or larger, the outside edge of the air outlet 22a approaches

cl ose t OgHeBembtaPhéx PANRIad2Sf ABE] A1RP4 rel WIx pift mbde™f3esini N a plan view, the
ratio (L/'W of the length L of a short side of the casing 12 to the | ength

Wof a | ongysi [ : ; hie drbmot@nipogirsiibg highchdat ze of
t he casinggqgh?@Sfﬁgﬂgﬁggggwhgﬁgﬁﬁﬁ'%ggﬁ%ééﬁlﬁé%e nnrgggongggtgigﬂ% pl an
view. (3 at i th - i t nit 1
Wil nowg %@ég%orn? @gﬂtgs 'I'E'g %%%%?%srgg&grnsd Q@d %?%ér\?\%ﬂdmnﬁfemot?}? dglg?tdﬁ%rgéll is
in operation e bl ower, fan is driven and, as a result, air is drawn
into hempﬂgﬁdégﬁﬁyFﬁggég§$H§%§E°¥ﬁF%Ugh side faces thereof, i.e., through
the air inlets 24a, 25a. The air dr i nt.o the..cgsing.l2.passes.thraough
and exchan Hectricgl; ?Wllfrﬁ’émh@i‘togQ‘%ﬁrgB?l?fﬁﬁn ilgﬁgﬁlg’ %?rl%lﬁ%eeg" °§?fc t hat
it faces the air inlets 24a, 25a3. After Safhanqgng Qeﬁt, he air, f.l ows
upwar d apRHiPEeR) bRtk itbaecordanse grith rleim 42, sYharain the puige agﬁf{ﬁepfﬁmiﬁgﬁne?

bl ades 14a of the blower fan 14. As a result, after the air dra into the
casi ng 1weaspastion of dheboxhmaine hedw xbheaplifst mespl ey Pa ¢onshiples eoMPEuch a
streamine as to be directed sinultaneously inward toward the inner portion
of the cpsitiog odribe bpmenaih bodyaThe résin hbx pavitcoastitptzs thergwes parfsineof the bax r
flowsimlar to stream ine F develops at the portion of the electrical

equi e ninabiobodyandlindludadbsbilped pear panel 24. 20 Since the el ectrical

equi pnent box 15 is configured to have a first box part 15a provided cl ose
to the bl oweithf @i dlctrizal ailipieawbpat thei bulged pardsi casp tpdbithi lecagdeordst o
the bl ower fan 14 where the effect on the air flow resistance is |arge and
the increasfd By Mbldihd M¥ir, 961ks 1AAIGRG laSpdFHER bE Ssebbx AL bodynadtl of resihres a
slanted part 15c is provided vertical l'y-between the second box part 15b and
the firs i gﬁﬁb ich follows a streamine F
al ong vm%%rﬁgtﬁ%tgqgl}?d%gi?lgvtm% ;édr%{ ?f%ﬁqe%e%g{cg{r inrlggt%t\gagkla, 25a on 22 side

faces of the casing 12 flows toward the air outlet 22a of the casing 12. As
aresult, the air that flows along the streamine F can be made to fl ow

snmoog hly Ju rd.. Eurth e,.since the electrical equipnent box 15 is
confi urgﬁ%eﬁwgoﬁs?f&ggrﬁwgﬁart 15a provi ded close to the bl ower fan 14
and an over] appi surface.area ratio.5 Sd f 0.09 or l.ess,..an .air

fl ow path i‘legE%cE?%a SCRCTRat, BEISP Vﬁlvé%‘%(‘)fgf‘? ﬁﬁt"%%\)b&g ofn 4% Cqpdifionite
effect on the air flow resistance is Iarc%e and an,overl appi ng surface area
Sc is se6Ytem in pepordages withjadiratmbodimentNT dheygFeih V6RUhe el ectri cal

equi pment box 15. Thus, the electrical_equi pnent box 15 is cool e(iJ] an% t he

i ncrease i nFigire 2 isoawiessfromadirastips Psupﬁgég%gahomg ths puidpaR s ithout the
Verification 10 Experinments were conducted to confirmthe air flow

per f or matfimegdi ofithedep fhoer unit 1 in accordance with this enbodi nent. Two
experinments were conducted: one (Experinment 1 ) using an outdoor unit 1

(Fi gpde 2) Figuacs éy alaivoefrait dirdctions R ibBigune hshewithganoobesecfibn pé tharigaide?)
using an outdoor unit 1 (Figure 4) in which an electrical equipnment box 915
of the safehelcapigeas used in conventional outdoor units is arranged in 15
the casing 12. The outdoor units and el ectrical equi pment boxes used in the
experi ment spiiitd 4nRVeRBvAeRCI PRAre Bhendiskewand outdesr aemdirbvides with tahe
outdoor unit, excluding the electrical equipnment box, were the sane in both

eXPer | T iich G boly 8 hedoiBunEL 0 h Bipdinhy $51 g 12 was 20 770

mllineters; ong side of the casing 12 was 930
m I 1imet er SFighpeeS §@8 view from direction B in Figure 1 showing a cross section of the inside

25  of the casing (shows the cooling fins of the electrical equipment box).




‘outside diameter D of the blower fan 14 was 700 nillimeters; and the

di stance between the bottom end portion of the blower fan 14 and the top
-end portion of the electrical equipnent box 15,915 was 56 mm The length L
of the short side of the casing 12, i.e., 770 mllinmeters, is a size that
can fit through the passages | eading tb6the roofs of 25 buil dings and

t hrough the doors of elevators. Also, the ratio (D/L) of the fan outside
23 dianmeter Dto the length L of a short side of the casing 12 is 0.91 and
the ratio (Higd @fis thpersptive Siighe shengid the etetitd dppaghhica\bbftha eleatripati de
of the casing 12 is 0.83. The size conditions for the electrical equipnent
box 15 igtls &ltivgent 1 were as follows: the length La of the first box part
15a was 1 mllimeters; the length Lb of the 5 second box part 15b was 230
mllinmeterss: : « A\ \MA, Fa) oL first box part 15a and the second
box part 1?1:1)@%5?&& Eg%é#%f)%sdrﬁéﬁl?ﬁ/n\gt@?ls&%ﬂé el ectrical equi pmrent box 15 was
arranged clgse to.a_corner.. {-N0:1.12 0.1t hatk -aP[Ri.Ng4 ar ea
ratio (Sc/ gg urﬁ/aés) ot (fée.rgi%ﬁtel%s ivgz%?gg%n%i télr%selg%{?lg?lh%&e? I&elgl'(tﬁr ?%gwlglqﬁilepﬂ% nt
box 5 ing’gx erinent 2 were as 10 follows: the lengths La, Lb of the first
box part™f e&‘?ﬂlqvﬁ second box part 15b were both 150 nillineters and the
widths Wa, \WWb of the first box part 15a and.the second box.part .15b re
both 800 nmilligithel 8ra e*Pﬁfé‘{eéll REEIACFLYE VISHUTITERE %Efoée@{%alvﬁéﬂénfg??‘ﬁﬂ’é’é‘dwi face
the mddl e of the front panel 23 of the casing 12 such that the overl apping
ar ea r at the pastitjogcplatgsemevedy. 15 Under the conditions described above, the
outdoor units were operated in such a manner that the flow rate of the

bl ower fan Figungat0 ig5equeyabnt tanBigure & enditshewsl ans séesrieah ceawanmenty Bex,dn of
the blower fans 14 in Experinent 1 and Experinent 2 were neasured. The
resul t s adécotdancewith apragseon efthe finstEbedinmett 1, the rotati onal speed of the
bl ower fan 14 was 813 rpm and the noise 20 value was 59.9 dB. Meanwhile, in
Experg ment Elguiehll isadgaivabenilio Fpgee 3odnd stewsl anentddanuriit imascoddiice prittaad t he
noi se value was 60.8 dB. Thus, the air flow perfornmance was better in
Exper i megdcodd EnBodiicgh t he enbodi nent was adopted) than in Experinment 2 (in
whi ch a conventional arrangenent was adopted). Moire specifically, the

rotational ﬁgﬁ%ﬁ%sec{u%&ﬁ%w ¢ 2 A Sivst i1 ofdbseuiini 8conadand®d wigluced
by 0.8 dB. These results denonsirate that an effect of suppressing the

| NCr easeyiq embodiment.

Figure 13 is equivalent to Figure 3 and shows an outdoor unit in accordance with a

15  third embodiment.

Preferred Embodiments of the Invention

Embodiments of the present invention will now be described with reference to the
drawings.

20 [First Embodiment]

(1) Constituent Features of the Outdoor Unit

Figure 1 shows an outdoor unit 1 for an air conditioning system (which is one type of
refrigerator) in accordance with a first embodiment of the present invention. The outdoor
unit 1 forms part of a multiple-unit type air conditioning system. It is installed on the

25  roof of an office building or the like and connected to a plurality of indoor units through




‘24 in air flow resistance is achi eved when the overl apping surface area
(Sc/Sd) of this enbodinent is set to 0.09 or less. (5) Structural Details
-of the Electric Equi prent box The structural details of the electric

equi pnent box 15 will now be described using 5 Figures 5 to 7. Figure 5 is
a view of the outdoor unit 1 fromdiretiion Bin Figure 1 show ng an
internal cross section of the casing 12 with the conpressor 13a and ot her
devi ces excluded fromthe figure (the cooling fins of the electrical

equi prengoh@unRhforspipiMgk. Figure 6 is a perspective view of the external
appearance of the electrical equipnent box 15 and Figure 7 is a view from
direction EeNodtiOdt if1 id Bf eyl QRdt/drews et fPSHR Y sib@XadéQ@ﬂﬂiaﬁﬁés ghitef |y
a box main body 51, a lid nenber 52, and a partition plate 53. The box nain

body 51 | i.d i : : g 12
ody LWithRhOYir! gﬁil RUGR thd &t obf H%?‘g%?a % abE QM 1@@'@@1@3%@}{ tHe 18116 @Hign g

and has an opening 1 n the side t at faces the front panel 23.” The

) TR e RO 1§ 1RG0 980G Ay o 1
i 1. 15 N iti. . .
TR R0 RS Aot 96 BRSSP A o

casing 12 (i,e., lid, er .52 .side) and a back space D on the side closer
to the r %’Flf)gﬂ‘éﬁed’ﬂﬁ“g Fﬁ@“&%@ng 12 (i.e., the side opposite fromthe lid
menber 52 side). Thus, the electrical equipnment, box 15 has a two-I|ayered
structure dihe ersing b2 has e senssalsshape of a reciangplar parallelepined pnd ¢RIARIES ace

D, in which electrical 20 conponents can be housed. (A) Box Main Body The
box mai nchigfly th follgsving: sapports 2 samanged @é eprdy afsthe four camesnpf thecasipgrle: 81b, a
top face part 51 ¢, and a bottomface part 51 d. In this enbodi nent, the
box mai ntdpopanebP2i 8 frondganél Zheeteanpundl. 2% e of side Hanels Parang sHhottprar e
general ly L-shaped such that the | ower portions thereof 25 bul ge outward
towal@ t bendi@ér panel 24 of the casing 12. Each of the side face parts 51 a
conprises an upper side face part 51 a that has a depth length La and a

| ower side Trequppafit 2 hfe pillatlike mhtberLiddt e latrangdibatiaple cosierlof fhecasipgr t
51e and has a depth length Lb that is larger than the depth length La. Lid

fast eni ng>RAAktend fForh We {pSdRRItHGhd B@ttéﬂ«.@d?e peResashg BY.e THeOMipgeds an t he
vertical edges of the side face parts 51 a that are closest to the front

panel 23 59‘]'(“{%] E&gd rﬁgﬁ)itoptg:hé" fogr Eﬂlgrgﬁ),gtlf& El%ng B 25! G rEAGRnBPE4, She p&ir bf side

provi ded W angu C rising a rectangul ar hole. The

rear face rt-51 is.the ion of the box main body 51 constituting the
face thaPﬂ*?ei%%% aflg\%er%f)%oﬁlep%%g?é'panel 24 of the casing 12. The rear face

P2 810 OB 58P o RS e hE5E BB b Y G5FATRIR 1R
(e P21 50 4o LLET GRUETAINNS ARADPALOUEL Shdleel ach. AL ouRleh o gt
panel 24 ogfcnjggaig gfefwrlll%nézthg E:aesir?gr 102\/ {sdd?gchgrrée(ti nggr%ptﬁxtourgﬁ %Ee e]:i? g&tlept) %5}:1 St
In this embodiment, the front panel 23 comprises an upper front panel 23a arranged
below the top panel 22, a middle front panel 23b arranged below the upper front panel
20 23a, and a lower front panel 23¢ arranged below the middle front ‘panel 23b. Thus, the
front panel 23 is constructed so as to be divided into three sections: upper, middle, and
lower.
The rear panel 24 has an air inlet 24a for drawing air into the casing 12. In this

embodiment, the air inlet 24a (not shown in the figures) comprises an opening that

25  occupies substantially the entire face of the rear panel 24. The two side panels 25 have an




The top face part 51 c is the portion of the box main body 51 constituting
the face that 15 faces toward the top panel 22, and it is configured such
-that it slants downward toward the inner portion of the casing 12. The top
face part 51c is provided with an upper fastening part 51 k configured to
be fastened by a support frame (not sht8wn) of the casing 12. The bottom
face part 51 d is the portion of the box nmain body 51 constituting the face
20 that faces toward the bottom panel 26, and it is configured such that a

portion iisiqets 230@y% Qawirdleait inlo MRGIEINGS2. $4 tifs thbodiafent, Bach bbtHeatis fndste part
51 d is also provided with a | ower fastening part 51 mconfigured to be

fast eneds fy c%ﬁ%%@?aﬁt openfiB tHaP BEciiiM boffon! HEtHeAsi i Gaded - 25THat bRolBlesSa de

face parts 5 e pair of side face parts 5la, the |lower rear face 25

parts 51Pé>rﬁ8£ ch{é@ 1d ﬂ'l%rfgctrr?%%n%?'%é - 'sl?i’ra@ﬁ‘ f}lté g Pi%irfgol@ ﬁ'@&%hpﬁﬁéste aplintbts

constitute a bul'ging p at bulges toward the rear panel 24 of
the camg%j%ﬁ and increases the depth dinmensions of the spaces C and D. (B)
Lid Menmb & lid menber 52 is a general ly rectangul ar plate-Iike nmenber

that js fastened to th |id fastenin rts 51 i t.h. i ke.
::|n t :s|_ hen%'g'tfinmﬂ",‘ PE’W@ %Sq ﬂ"%@ﬁﬁ@Pg§§c&§$ﬁ§0€evﬂﬁes%?g&lpl#gft%?%% ubﬁﬁ ti It i gn
ate e partition plate 53 i hi s enbodi t ' | at e-Lj k
reber s, OUAORISGHESSRRSHERr pll e GOUGE BA! 26 FONSPORES O BT SPE gl I n
this enbodi nent, the 10 partition plates 53a, 53h are de of resin. The

upper papuchitham spres is fermapd; betwesn the hottom papl R end theonstatarq €t he box

mai n body 51 in a position corresponding to the upper side face parts 5le
of the sidelfeaewdperrmeigerant circuit 13 includes a compressor 132, a heat exchanger 13b,

and piping that serves to connect these devices together. The compressor 13a, heat

10  exchanger 13b, and other main devices are secured to the bottom panel 26. In short, the
devices and piping that make up the outdoor refrigerant circuit 13 are arranged chiefly in
the bottom section of the casing 12. The heat exchanger 13b is U-shaped and arranged
such that it faces the three air inlets 24a, 25a. The heat exchanger 13b is capable of
exchanging heat between a refrigerant and air drawn in through the air inlets 24a, 25a.

15 The blower fan 14 is a propeller fan and is arranged in an upper portion of the casing
12 in such a manner as to be aligned with the air outlet 22a. The blower fan 14 includes a
plurality of propeller blades 14a, a hub 14b that secures the radially inward portions of
the propeller blades 14a, and a fan motor 14c that rotationally drives the hub 14b. The
fan motor 14c is fixed to the casing 12 by means of a support frame (not shown). More

20  specifically, the blower fan 14 is arranged in a position corresponding to the vertical
position of the upper front panel 23a. Thus, the blower fan 14 draws outdoor air into the
casing from side faces of the casing 12 through the air inlets 24a, 25a and, after the air
has passed through the heat exchanger 13b, directs the air to the top of the casing 12
where the air is discharged through the air outlet 22a.

25 The electrical equipment box 15 is a box body in which such electrical equipment



'51a. Each of the two side faces of the upper partition plate 53a is
provided with a mating part 53c conprising a rectangul ar projection. The
-mating parts 53c nate with the 15 rectangular hole parts 51 h provided in
t he upper side face parts 51 a and thereby support the upper partition

pl ate 53a. The lower partition plate 5Bb is a plate-like nenber provided
i nside the box main body 51 in a position corresponding to the | ower side
face parts 51f of the side face parts 5la. A support part 53d that is
suppor t eghrporiehs 04t affetat endardonirdl civéuit beardoate Mvused?@ndizoyrraiked such
provi ded on a bottom portion of the |lower partition plate 53b. A w ndow

section gl kihaled ﬂfé(%ohhﬁaﬁél%t MORCéHeaifRAy Liekelsqica dJuimpeithiex 1S is

provided vertical | y-between upper partition pI ate 53a and the | ower

partiti OQ:TBJ;%P Eﬁ*?h t (DactY HRNGRIERD froff p 51{&132% @6l v6idSARP BBRGMSpoHien of
arr angerrent e

el'ectric conmponents mn now be descri bed using Figures
6 25
pox 15 wertbRg 3 §hef @e%@ﬁ@%@‘%ﬂo@ﬁfﬁﬁﬁdﬁ%ﬁ% P B Adooh AL TEn
oo sa° ar%bié“ra“rrél“gﬁ% PP S e Menftal, %%&%%@%%Bﬁég?%%%ﬁ?ﬁﬁ%ﬁ' e

electric nt box 15 i ncl such stro current conponents as a
react or gﬂlo‘&ﬂgﬁg ﬁ%@d@foﬁeﬂ’@iwﬂe‘? Pty gi% Conpressor 13a and the
bl ower fan 14 and such weak current Bﬂggggnts s n0|s%)fllters 62a, 62b
for the inv@) Estesnad Phapesnd Aranggmag] of] dYPEHSE Y%nd a control
circuit board 64. The inverters 6la, 61b and reactors 61¢ arg k gh h%
IR bEini

em ssi on cobpoedamsl shape a@ﬁhmamrg@rltarfdhmekeca*fcahéawpmehb%é

is running and the control circuit board 64 is a | ow heat em ssjaon
conponentieschibtd esing Figurssidlahd dnbigute dfis hwiew hendirastion vt woldeureo! shIwing s
running. The inverters 6la, 61b and reactor 61c (which are strong current
conpppentis) oatleomtiniangeith it fanegiia@Rb syfahe tdp panedr2@eexcluslegrivomtthe figare:
cooling when the outdoor unit is in operation. Mre specifically, the

i nvert er Fisuré 3ii§ adhidva 00 et dutdebrp@s I from dirdegivad i Figutehb showingrag ihiensal 54,
the inverter 61b is arranged in a position aligned with the cooling fins

55, 15 anghsk Rectidpas@e c@sjin%mimﬁ{ fRNGethredaey €34 hed bihee dbetesbdxdudeliEfromhi | e,
the control circuit board ©4 (which is a weak current conponent) is

arranged ﬁétpﬁ front space C and is fastened directly to the partition
pl at e 53% i s enbodi ment, the upper partition plate 53a). Thus, the

Strong ourr goty GRTRoReAL ézaﬁg 1ERcof U BRlen RAPPOREL 3 £ DR gﬁmmckhms

separate sp 1 isi ric eqw pnent box 1 20 The
of ect ?La?évﬁéﬁeﬁgwﬂby b %eri?w Ah}%&%"%tc%ﬂ% b 5 12582*@2{ R vl bl e, o
el RS 5155 AR SRS b L 75 bl R
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box part 15b is the portion having the width dimension Wb and the length dimension Lb
20  in a plan view. Here, the width Wb is the same as the width Wa. The length Lb is longer
than the length La and the second box part 15b bulges toward the rear panel 24 in
comparison to the first box part 15a.
The electrical equipment box 15 is arranged such that, in a plan view, it overlaps the

portion where the blower fan 14 conducts blowing work. The “region where the blower

25 fan 14 conducts blowing work” refers to the region where the propeller blades 14a pass



‘28 plates 53a, 53b because the partition plates 53a, 53b are nade of resin
and can be electrically insulated fromthe box main body 51. Meanwhile, the
-inverters 6la, 61b, the reactor 61 ¢, and the noise filters 62a, 62b
(second el ectrical conponents), which are accessed with a | ow degree of
frequency after the outdoor unit 1 is B@stalled, are arranged 5 in the back
space D. However, the mninmumrequired access to the inverters 6la, 61b
arranged in the back space D can be acconplished w thout renoving the
partiti owhghahe bhdvdreRauseis henimy. nilnahiscanbeaditieot) saal poniosi isl the fanoudat he
lid menber 52 side through the wi ndow section 57 (see Figure 7) provided
vertical bapihetrvsiRaintd By Rabirhdtingnthp| cdic@Ear ¥8@ion 2R Eined By The radiuse of ithd huls 62a,
62b, which are conpara?ively | ong el ectrical conponents, are arranged in

the | oveq4peidhd 8t QfculdtGeBidh HeBRAE By bhe tadfus Rifforh ik RAGlonaPase ORsIthe on of
t he bul ged part 56. Thus, the control circuit board 64, inverters 6la, 61D,

and ot heg Ragly *f@ﬁ?&%&ﬁa&p}g@%ﬂg&g&qng@ﬁgr@ RLAANOR heRiddIRr YoREEd SPace

(whi ch has a narrower dep ox nmai n body 51 and the
noise.filters 62a, 62h, ternnal hlacks 15.. ) r

conpa? at {%/8F {9 gougflg%tdﬁn&ea r @b%q%%eir%t J[svélo alfl%%grﬂ?é;ﬂagé% gﬂnﬂhﬁbﬁ\%rds%gce
(nmore spegcifically the bul art .5 whi gh a w.de I i-0n)
of the b6 cﬁ’eﬁaﬂe We%tlt.’oxA&e glogeeﬁqﬁhte,adl?wgr %Pelg‘?&?%rglsi} %cdﬁ?%ﬁ‘gﬂ{k Ig‘}(’)rgg&]%lfuses
space nore efficiently. As _described previous regardi ng.the. operation of
© e Gut ddis s eIEs SRAHE e Do Sa sy itk Yoraps, Sreing e AT PR ot o
the casing 12 passes through the heat_ exchanger ;éb a&%}t en jl@Mﬁﬂﬁlgng
such a sersuratq area 8¢ (eosphatghedoareadn Kigvns £hlbsuapiprred \aatdhe Bler @Ct¥rd M nner
portion of the casing and upward toward the air out|et 22a For exanple, an
ai r fl owtls averlapping swiface arda Sedo theysyiace pesa $d of itke 158ioni Tobe BP9 oRkEse| ect ri cal
equi pment box 15 that faces the rear panel 24 (see Figure 5). 25 The

i nvel@ers 6Thaelebttichl endpmestcionr 1 Bis aramged anclathpedt isrmdisdt fromeths| eenteriof a
control box 29 15 and emt heat constantly when the conpressor 13a and

bl ower f alie EbnapandUIRi(Mgre kjavifieally, fioe ity eedter $in610-®, ir6 Figurar]. Iredator 61
c are sufficiently cool ed because they are arranged in the back space D and

nount ed fegHobBndift athe fefctridd@ efuipdenObodt N8 iOeffsdTabd thdght dfithakentertine £8P
cooling fins 54, 55 are provided on the rear face part 51b. Consequently, 5

It is di foE%%&nt%%el%@%&ﬁ%éeﬁ c'[d%@?@tﬁe%rﬁér%ﬂhe%ﬁﬁﬁ?l@ side and the

control circuit boar ch has a | ow heat resistance, is protected.

ol octri cal HoaranBi il SolarRLATRNRGY (DX ERA HENR IR FaMats, car
ol owdp { Broudeq VBRI bR theESiind foR BRHS9 A e PRR o el 8P 4 kP
on-the. aivie Pakis HEERRERendfy R s i e B aley SRR Gab el ance
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accordance with this 15 enbodi ment have the follow.ng features. (A).In this
out door Fansequentiicthe pREian ehibe elestriced epyipment bpx 1§;frcing e EaR PAIGLA4 He
casing 12 through the air inlets 24a, 25a and, after exchangi ng heat, the
air is blsbawedostchtthatoit dollewsthe Breamdine B glong; whigh tthe ais| dsawp e ffora 4ie gifent
box 15 is configured such that the first box part 15a is bel ow t he bl ower
fan 20, dnlea24af 28aopsidh fices sBthercasing i 24l posiowanh theGirdwiss 22 of the debinger

fan 14 where the effect on the air flow resistance is large and the
increase 2n air flow resistance i s suppressed. Meanwhile, since the

el ectrical equipnent box 15 is configured such that the second box part 15b

(which correapongs lectios équigﬂelntp&sg 156protrad@0sorhéwine dnbel wwdrhahé ireat box
part 15a, i.e., far fromthe blower fan 14, the volunme required for housing

th i i ol ThHst shWiwinint
€ varl tﬁlei@ﬁnl%r{l)Eﬁﬁ%v@tﬁmﬁ\%ﬂiﬁ@&ﬁchﬁeqﬁl@ﬁrﬂérﬁ%oﬁé.gart]l:iitrsh%hn Fi%mgul)dﬂﬁr

unit 1 o i's e I ment e volunme 1s secure t he 3 | ectrical

: , _ e Akt f i it : ntf
equi prent; ?Oc% 1115@% E\Jﬁ?[ht e Jllegw?{egfvlv@ réahés RASL %glgsﬁhe%ﬁnfeowfd@ﬁobm% f an

14 is wi déhed so e alr I npe and the increase in air

[ o BheIT ShSo LA SHEP ML TR B aT S T B (.,

14 and and reducing the noise inside the outdoor unit.



‘5 (B) Wth the outdoor unit 1, the electrical equi pmrent box 15 has a
slanted part 15c between the second box part 15b and the first box part
-15a. Consequently, in addition to being arranged such that it faces the
front panel 23 of the casing 12, the electrical equipnment box 15 is
configured such that the portion there®dl that faces the rear panel 24 is
shaped such that it follows the streamine F (the stream ine al ong which
the air drawn 10 in fromthe air inlets 24a, 25a flows toward the air

out | et 2anﬁarovﬁﬁn2@thé<§§éﬂnﬂ1bokfp@rtdi5b beloadhe ifftsttbok @ag Sahe air inlets 24a, 25a
of the casing 12 can be nmade to flow snoothly along the streamine F toward

the air OUFIh%is%ﬂ?oogﬁﬂe&t,hﬁnéme'%aﬁ&gbm@f&hé‘ bRV R8s Bfadted ) BS iideblbiver
outdoor unit 1 can be suppressed. (C) Wth the outdoor unit 1, since the

I . I ) ; Sl ; h

Contor || o B BIRNPEAAN0R R GHE Lot 1 hon ol vibh it 8,80/ dllgel M0 | 10
ir fl t,h i it f ect

SR ? Ih; ap&?@?%&ﬁ? égﬁhgtagroost{tfe& QQ? %%égcéltﬁg c%oEg téj{h%%nt éﬁﬂel% éMaFrF:% Véaﬁ@l f‘f ec

nce IS e 1ncrease 1 n alr resi stance

is syppressed even further.. (D) hn this outdoor unit.,l e ri

cout hend s 4 B ishi tn pisis Chh HEuk Rt 05 s g op PRGaSHEOZRER )
overl aps, the region where the_ bl ower f 14 conducts 20 bl ow ng wor Even
t hough t kagtr ¥¢pf adane silsi isfb$l b ¥gi’5a[n5‘\‘f%'r'f“ﬁﬁ§g'ﬂ%nsl?(@gﬁn8ﬂt’ \(ﬁ?ee%iz%r?f%e wher e
the blower fan 14 conducts bl ow ng work, the surface ?rea of the

over | appEasipgoby of theoptidoer unipbhas bsen fade SIE COHPECL AR BRIAB1 IS er | aps with
region T) in the vicinity of the blower fan 14 is reduced because the

el ectrical @yOppration ofbtheiGhridenr bok 15 is provided with the first box part
15a and the second box part 15b. In particular, since the width 25

di mensi on OFhet dperationof thecmitdaouingriewt] toox bd descabededingFiguread anda. wi dt h

di nensi on of a 31 conventional electrical equipnent box that is long in

t he ¥ dt hwi Waediticeadtiosr @iitll ieachRsation, desblaiwen$in 1his drivdnrandyisit et t he
front panel 23, the anpunt by which the electric equi pnent box 15 overl aps
Wi th theafrqQidedivd Thtd AR WsTdeNifitie @ﬁsiﬁ¢1@2 ahioBpl Sidel facdsndhereefide. othrdugh the ower
fan 14, where the effect on the air flow resistance is |large, can be

reduced. £94h £ Jrdieh SRS Ghd Bashig 13 bOWes BSbESRBEE ckdlmhpes hidae
out door Sﬁ??é%azc%ﬁag% Ts]tljefo%r essed effect?ve%y. lp( E)e Wthgthe out dogr unit 1,

the el ec{rhcal hggtlié-j(%g%%ar Hay %ﬁic‘ﬁqg a{:}gn%egilcﬁt%ﬁ%ﬁtaﬂclﬂ/ te! fMid164e 2445 02¥a, panel

23 of ]'Ehe Caﬁl nf uset efel ectri equi pnent box 15 is arranged sg
23 j : 15

"i‘§ bul g§ %Ete&gba&%?nﬂaﬂﬁ%gﬁbﬁgrr@%ﬁ Eﬁ%%?%@%#fﬁ%@%%@?%@??%‘2“’“&1@?2&%! :
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arranged such that it overlaps the regi T and configured. such that the
over | appcayns i? pawes Hireuet the hgat agchapger i?gbﬁh@ eréfovfseaé 1g fich 2 ﬁ?@ﬁ'lhln? % he
amount by which the el ectrical equiprment box 15 15 pr?trudes into the
portion wWhbe diresied isirawleancougly juward favardsths iangrrgrien R thecasmeand ey and
the increase in air flow resistance can be suppressed w thout damagi ng the
ef f ect i veowea the tin owHetcdPat Rer evamytle.ianir Bopispnen tosorambng E depelopyiat they)

Wth the outdoor unit 1, the ratio of the fan outside dianeter D of the

bl ower f gortioh dfahd decttiesl gy hipmenf bex ththat fasesktbe ofar pheel@dsi ng 12 is 0.89 or
greater and the ratio of the 20 length L of a short side of the casing 12
to the | engsimc¥ibd electrival egufbenens HOx8MS & coifiatred to thave defirt dboxapat tihe si ze
of the outdoor unit 1 nore conpact in a plan view of the casing 12. Even in

the case ppfviad BsIROMe Widvwerkak Q8] hf) b TOwW ﬁath hé SeciiBddni®ra pdtiGetlbsa thbe
overl apping surface area ratio (Sc/Sd) with which the electrical equipnent

box 15 0‘6?6\*1&% tlbfewlli‘ﬁg itﬁ’@%ﬁectt QRnAhP Yo 88Sstandaeis 2R AR e WtdaBe ih8ir

el ectrical equi pmrent box 25 15 protrudes into the region T can be

suppr ess v?'}%sih'aﬁ%é @&;sgg@f‘elsééa. aAEldifLib{?%l’l)[ egh %ngﬁn}ed?’?aﬁai‘?@% shBpigegsed

wi t hout damagi ng ee vVeness w whi ch the electrical equi pnent box

15 i | ed. W h d bt L. Si I ' . j

box 151 SRRPUFTRM DI P PR R Bblany e AN Brk BaTSE] hlrhe CRRITC

f |, 23 .0f th j 2 . cl .tp 5 '

casi A 12%iek RGeS gaa g Aanan vl OF pingpap it PRl PIST 2 62 OF, e

bl ower fan 14 where the effect on the air flow resistance is large and the
increase in air flow resistance is suppressed. (1) Wth the electrical

equi pnent box 15 of this enbodi nent, various sizes and shapes of electrical
conponents can be arranged not only planarly but in a three-dinensional 10
manner because the box main body 51 has a two-layered structure that is
divided by the partition plate 53 into a front space C and a back space D

o o v o o



"Additionally, with this electrical equipnent box, the front space C and the
back space 15 D can be electrically insulated fromeach other with ease
.because the partition plate 53 is made of resin. Furthernore, since the
term nal blocks 63a to 63d, control circuit board 64, and other electrical
conmponents can be nounted directly to 2he partition plate 53 w thout using
i nsul ation packing or the like, this electrical equipnment box 15 has a
sinple structure and contributes to saving space and reducing cost. 20 (J)

Wth theggl @clt ibf@le @,ﬁ gl’@ﬂbv\)@%{wﬂs@, thelafiCéutie 2Da O MRORR IS 1. ALa resulte
control circuit board that are accessed with a high degree of frequency

af ter o Q! iaGiowdibndnk Sirkdiohidl ¥ 6sh BY fadl AT Smbtblynizient space C and

can theretore e acces eas y by sinply renoving thée I'id menber 52
(e.g., whe ces ¢ UbRRSE adirsedbist i ng
settl ngs) . ']: gqu’??ﬂieh eCt gcté#ucmﬁ&gc]]%f{gfrse{ﬁgoggg&rfa Ba V\ngrélldor\fv section

220;;;’:8%3 du‘n?&dfﬁ dogg w"?ﬂt‘f o8, Rt a0 A Rede el Rt 50 i
3.
(K9 Wt nra)a s piars. stk pa hé‘se%%r% ﬁtaegoiga@”ﬂﬁéeftg'tﬁ%éf flatt8

inverters 6la, 61b, 5 the reactor, 61 c, and ot her h heat .em ssi
conponenwereihe eReetan theaﬁd’gﬂﬂwafﬁﬁﬁﬁ?%e isrlamgeand taFi‘acﬁ’ efl % BPipg sprfage #F? gﬁ it
board 64 and ot her | ow heat em ssion conponents) using the air flow ﬂ

i nsi de thﬂmudghwgmﬁﬂﬁbewadgénﬂwéCpﬁh@gpﬁﬂ§=@@ﬁﬂCGIKWHFW€“¢@§d§ogh8&é €and
ot her high heat em ssion conponents are arranged in the back space D.

Addi t i onelettyicabéquipmentdioxrg it cosleé and 88 inprgasepnaiincfew resigtanretin supnsessepanel
24 of the 10 casing 12 are provided on the rear face part 51 b of the

el ectrical (@yBkpsrenénthloveriffoatiort i s possible to promote cooling of the back
space D by the air flow ng through the inside of the casing 12. (L) Wth

t he g ect r i BaleridinkPwer cdd@uctdd to thefidau kigeslr Plamt péformakes of 4n posisbblsit t 0
wi den a portion of the front space C and the back space D and, thus, nakes

It possihl %t&céﬁiahaét@hh @8 GerBbSfifnkhe ATwoORREGIRAERs WERh ceadidied:nehse
filters 62a, 62b. (7) Variations Al though the box main body 51 of the

e ST sy s b
portions aid AhSthEP @iﬂglrﬁ&ttﬁ%sﬂ%ﬂ outdd%r Lafer RAflre 5)1 i vilficH BE efdcHfcal
equipment box 915 of the same type as used in conventional outdoor units is arranged in
15  the casing 12.
The outdoor units and electrical equipment boxes used in the experiments will now
be described.
The size and other conditions of the outdoor unit, excluding the electrical equipment
box, were the same in both experiments: the length L of the short side of casing 12 was
20 770 millimeters; the length W of long side of the casing 12 was 930 millimeters; the fan
outside diameter D of the blower fan 14 was 700 millimeters; and the distance between
the bottom end portion of the blower fan 14 and the top end portion of the electrical
equipment box 15,915 was 56 mm. The length L of the short side of the casing 12, i.e.,

770 millimeters, is a size that can fit through the passages leading to the roofs of

25  buildings and through the doors of elevators. Also, the ratio (D/L) of the fan outside



20 face parts 51 a are nade out of sheet netal and the portions
corresponding to the |l ower side face parts 51 f are nade out of resin. Mre
-specifically, an electrical equipnment box 115 in accordance with this

vari ation has, as shown in Figure 10, a box main body 151 conprising a
sheet netal box part 158 and a resin b®&% part 159, a lid nenber 52, and a
partition plate 53 (nore specifically, an 25 upper partition plate 53a and
a lower partition plate 53b). The sheet netal body part 158 34 is a sheet

net al meghgfetdrMito tHROLHERT. 608 sKaPsidaof tikaedsinkbID i3,0.9 hend fremtie i(HEV) ate
parts 151 a of the side face parts 151 a, and the upper rear face parts 151

i of the [ 912 is o300l ded resin
ﬁj'g%ﬁ&rt fs{?%gz‘r%ﬁti E é& ?%:tleng-mw 628 IdhghRoRRE éas i

menber that 1nc wer~ side face parts 151 of the side face parts

151 a, and esilzé"%hdi"ti%fﬁ f@ij&% a%tgi%%%g@ibmgﬁt F&? 1588 Ef & fncht PRRere 34 b,

and the bottomtace par t" metal box part” 158 and the resin

box part 9 are fastened.together : ] ts
158a thafojI re f)l'feo]ﬂl%%gr“ao%f%egﬁftt (%112 ggyagﬁg% Egeo %@%gt%set%lgﬁ&& %g’ﬁﬂ%8 and
engagi ng hol e parts Oa t are provid in.a,t e [ td e

r esi boiecﬁﬁgtboﬁ@“a W&ﬁ;}?é d’tnéldmgiiﬁﬁsn apﬁgpe t“ﬁgthé ﬁg%eggr?tgﬂigggp%%\p%&ngage
10 therewith. The electrical eguipnment b 115, sim larl o the el ectrical
equi prent 3band 1he gecondhoxdpast égli’ SFEF ?P,Othr’rgﬁ% émﬁ{m?)tSrsgs iLFEF é:){qc%n%?ﬁ reﬁﬁﬁjémt"&ie
inverters 6la, 61b, the reactor 62, and other high heat em ss'ion. conponent s
in the sheetlSresasnirenseddpse tosBcamer g€ Hicetasing heé Sg%lhg"aéfﬂ?eet%‘(%r appIng yea
previously described el ectrical equipnent box 15. 15 Furthernore, with an
el ect ri cedtiof§oiSdirmas 09x 115 according to this variation, it is easier to
formthe bul ged part 156 because the | ower portion of the box main body 151
i s made of Tleskine cbhditiehofer, thehdedtiiod aquibredritdrax SHfeint Esperimentt 2 ryearalas

bendi ng work is reduced in conparison with box main bodies made entirely
out p skhslRiwdreh@lenatith Ld)eLtc o theofirst box @hrctai amal the gucqmiex bak 18h5varan be
reduced. 20 [ Second Enbodi ment] The el ectrical equipnent box 15 of the

first empggi MNhilliaRteds shdHeSHidRR Wa Wb dftat firg ok Pattclsd andrthé sabhy bbet ween
the first box part 15a and the second box part 15b and is configured such

that its,syrf 't5fh 1800 FniPiRBteld. GNedB&H AR QR BORTMESwis afarigded thop
end of tﬁ?slgggﬁg%b%%lpart 115b teo thg bottomeegﬁ of the first box glgart 15a.

However, it [:§ il n tHak B R} Rted¥@¥0215
(for an (%ctec}égP{lg%llgt&%%ﬁgﬁs@igﬂc%o%gtlhﬁg:\étﬁ 8@? %ﬁgﬁgrﬂ%di rr%nt)b@%pe% asoshown
in Fi guris‘?{é l\/br@lipeci fically, instead of a slanted part 15c, a recessed
part 215 O mal l er length Lc than the length La of first box part

215a_jis for vertically-between the first X_part 215a_an he cond
box part 21 BgeISt h?oéﬁéti t‘qugg?edeﬁlﬂﬁvﬁrrélﬁet DB@OE%?,“S 56° oﬁﬁfag?&aluhéo’&% ghape
that generally follows the stre ine F of the aij, and kes it ppssihle to
suppr ess mavacy fat thestlow qatgiof tL‘F wa%sfﬁ% tlgl’ﬂ‘?é ﬁ?s‘?‘cf@“? i H’(%}O“ﬁﬂmee 01,

simlarly to the outdoor unit 1. ] . .
and noise value of the blower fans 14 in Experiment 1 and Experiment 2 were measured.

The results will now be presented.
In Experiment 1, the rotational speed of the blower fan 14 was 813 rpm and the noise
90 value was 59.9 dB. Meanwhile, in Experiment 2, the rotational speed of the blower fan
14 was 840 rpm and the noise value was 60.8 dB.
Thus, the air flow performance was better in Experiment 1 (in which the embodiment
was adopted) than in Experiment 2 (in which a conventional arrangement was adopted).
More specifically, the rotational speed was reduced by 27 rpm and the noise value was

25 reduced by 0.8 dB. These results demonstrate that an effect of suppressing the increase



[Third Enbodi nent] In the outdoor units 1, 201 of the first and second
enbodi nents, the electrical 10 equi pnent boxes 15, 115, 215 are arranged
-such that they face the front panel 23 of the casing 12 and, in a plan view
of the casing 12, are offset fromthe center of the front panel 23 of the
casing 12. However, it is also acceptaB#e to have an outdoor unit 301 in
whi ch an el ectrical equipnment box 315 shaped as shown in Figures 12 and 13
is arranged directly below the hub 14b of the blower fan 14. 15 Sinmlarly
to the eleakrfierl resigtahesranaciiovedl Seheh the alvetiappinglsuefges praan(Sdi®d) Gfl thihas a
first box part 315a positioned closer to the blower fan 14 and a second box

part 315bhbosialafisisbanhe-@@edquss. A sl anted part 315c is provided
vertical ly-between the first box part 315a and the second box part 315b.

Thus, 1 it LEgal j 15, the i inth i
[low 20 r o<PLPliucelial BEBAL b FRIEIEAH, PARBmcAPoS > 1 1e L ippr ossed si m 1 arly
t td it i i . i- th
(00089001 ML bichnP a8l of 18 JLCEL AIrRAES0 SRRPHIaBNREl Lt e

e sur e area over | appl ng
portion {cross;:ha d tion.in Eigure 12 t S reac.Sd. of the
r egi Tg’t%m?i ddo gft%ﬁ%lggosr 5t ALY I‘:;ﬁ‘&g CHERP % ]"‘}‘gSl %ﬁ %gfﬁéﬁ%glngoﬁﬁ%g%es{ of
the present \invention have been descri bed rel i th 36 reference to the
dr awi ngs ShQVHBE ABctarnal ‘E‘B?Fs%qcflﬁ’éﬁ& tﬁ%é‘?ﬂpggaawgg ﬁ'gﬂ? CPR 58T f%a f"ﬁd;g gmﬁf
t hese enmbodi ments and_ vari ations can b$ n%ﬂeTﬂéghin a.s ope.thatlpoes not
devi at e fledass ereclyfed frem thp diguss §hei 9Rling Dinsofethg Fhertricad eI iRmANt 9K AT8 n g
the shape of the casing are not limted to those of 5 the enbodi nments. The
present shwent iFognre of ialas perspectivel Yiew ob thn esigmed APPaHARCSH PEVhe SEECHiedh a
plurality of axial fans. (2) Although in the previously described
enmbodi neaqepmket eixelst anddzigure qus prviaw frooxdirestion Bfin diigueel6t o have a first box
part and a second box part, any shape is acceptable so |long as the
el ect@i cal Heuélpeteiodl dyaipnean ber sumpeises ciefly agoxs nfdin bodsnf 1 \eolidi member 52he
surface

and a partition plate 53. The box main body 51 is provided such that it faces the front

panel 23 of the casing 12 and has an opening in the side thereof that faces the front panel
23. The lid member 52 is a plate-like member arranged so as to cover the opening in the
box main body 51. The partition plate 53 is provided inside the box main body 51 such
15  that it partitions the space inside the box main body 51 into a front space C on the side
closer to the front panel 23 of the casing 12 (i.e., lid member 52 side) and a back space D
on the side closer to the rear panel 24 of the casing 12 (i.e., the side opposite from the lid
member 52 side). Thus, the electrical equipment box 15 has a two-layered structure
divided into two spaces, i.e., a front space C and a back space D, in Which electrical
20 components can be housed.
(A) Box Main Body
The box main body 51 has a pair of side face parts 51a, a rear face part 51b, a top
face part 51c, and a bottom face part 51d. In this embodiment, the box main body 51 is
made of sheet metal.

25 The side face parts 51a are generally L-shaped such that the lower portions thereof



10 area of the overlapping portion can be held equal to or below a
prescribed value. (3) Although in the previously described enbodi nents the
-partition plate is divided into two upper and | ower sections, it is also
acceptable to have a partition plate that is divided into three or nore
sections or a single partition plate t2&at is not divided. (4) Al though in
the previously described enbodinents the noise filter is arranged in 15 the
back space, it is also acceptable to arrange the noise filter in the front

space. ApRbkt eaRidritywhi@ the dertpaveEPPbOHen@sing € 2p Easle of thensidonfacoparmies it
possible to reduce the size a refrigerator outdoor unit of the type that

draws 1 negh eﬁ%‘ Eﬁ"eaéaé 518619 eSddptRientht Datdd@ Algwer 2{edfage bl ows
the air 8ut§% '%’3 ?ace vv(k:n ensuring tha%m?heed%l egt rical eeaw pman% box

has suff ga% %Ef tl}a?llyggov?c};kg §é18wtﬁé B Lihe féda;lfaﬁ@m bild hBEa depthf ieﬁE{h Lb

resi stan present i ventlon so” makes Tt p055| 8 to

suppr ess
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refrigerator outdoor unit of the type that draws in air froma latera
face, exemesiryaylanbele ShhicrmprsingiarectangplEihds the air out of a top face. 5
38 [d ai ns]

The rear face part 51b is the portion of the box main body 51 constituting the face

that faces toward the rear panel 24 of the casing 12. The rear face part 51b comprises an
10  upper rear face part 51i that corresponds the upper side face parts 5le of the side face
parts S1a and a lower rear face part 51j that corresponds to the lower side face parts 51f
of the side face parts 51a. Cooling fins 54, 55 that protrude toward the rear panel 24 of
the casing 12 are provided on the upper rear face part 51i.
The top face part 51c is the portion of the box main body 51 constituting the face that
15  faces toward the top panel 22, and it is configured such that it slants downward toward
the inner portion of the casing 12. The top face part 51c is provided with an upper
fastening part 51k configured to be fastened by a support frame (not shown) of the casing
12.
The bottom face part 51d is the portion of the box main body 51 constituting the face
20 that faces toward the bottom panel 26, and it is configured such that a portion is cut away
on the lid member 52 side thereof. The bottom face part 51d is also provided with a
lower fastening part 51m configured to be fastened by a support frame (not shown) of the
casing 12.
The lower side face parts 51f of the pair of side face parts 51a, the lower rear face

25  parts 51j of the rear face part S1b, and the bottom face part 51d constitute a bulging part



1. An outdoor unit (1, 201, 301) of refrigerator of the type that draws in
air froma side face, exchanges heat with the air, and blows the air out of
-a top face, conprising 5 a casing ( 12); an axial fan (14) that is provided
in an upper portion of the casing (12) and is configured to blow air drawn
in froma side face (24a, 25a) of the B@sing (12) out through a top face 10
(22a) of the casing (12); an electrical equipnment box ( 15, 115, 215, 315)
that is arranged inside the casing ( 12) and has a first box part (15a,
215a, 315&)thpr buligdedobetdthd hearapdnal Maof (tHel)casing K sedoindrebees thar deptiSb,
215b, 315b) that is provided below the first box part (15a, 215a, 315a) and

15 has adinfdndns sEtHeapaeed®ad . a plan view than the first box part (15a,
215a, 315a). 2. The outdoor unit (1, 201) of refrigerator as recited in

claim1, wheheidMdnsbepasing (12) is generally rectangular in a plan view
20 the electfical equipnent box (15, 115, 215) is arranged such that it

faces one spylg; i &afe ate-11ke Rfe 119 %s Asfehed toofle
215b) is pf%t\gléﬁgieg)%gﬂ%ﬁg% #Iéa).% g%:{k?zg I glg{éggg%?wglraéé Ee‘;ong&ltaﬁe ?li(sr st 25 box part
(15a,x 2153).. i.n.a directi on.o jte.of.. i;e.. g1 I B eSS face
(23) "of ﬁgi@“?rﬁ%g 3 %rstf‘ %i}g Z'vi% S!%P%?S (%Iht(}algc%%&edlonotrmsu%%}?g?]}nf?{pﬂéﬁhg? re ﬁzggr at or
as recited,in ﬁcﬁ’engéL or 2, wherein 5 the electrical equipnment box (15,
115, 315madgof BFlr ovided with a slanted part (15c, 315c) that is
provi ded vertically- tiet ween the second box part (15b, 315b) and the first
box part (16dPagismPlaley is configured such that its surface area in a plan
vi ew decreases as, one noves fromthe top end of the S%%gmij' box p%rt (15b,
315b) to t hEhehpeitisioneplateod3 tinahis erbodimenp gpmprisesytwa piaie-like onambegs, §t door
unit (1, 201) of refrigerator of the type that draws in air froma side
face, exuoppergpatifientplafet i34 laad a dowempatsitionsplatee 53b.r Ipghisofmbodigisnt, ke
conprising a casing (12); 15
10  partition plates 53a, 53b are made of resin.
The upper partition plate 53a is a plate-like member provided inside the box main
body 31 in a position corresponding to the upper side face parts 51e of the side face parts
51a. Each of the two side faces of the upper partition plate 53a is provided with a mating
part 53¢ comprising a rectangular projection. The mating parts 53c mate with the
15  rectangular hole parts 51h provided in the upper side face parts 51e and thereby support
the upper partition plate 53a.
The lower partition plate 53b is a plate-like member provided inside the box main
body 51 in a position corresponding to the lower side face parts 51f of the side face parts
51a. A support part 53d that is supported on the bottom face part 51d of the box main
20 body 51 is provided on a bottom portion of the lower partition plate 53b.
A window section 57 that links the front space C and back space D together is
provided vertically-between upper partition plate 53a and the lower partition plate 53b.
(D) Arrangement of the Electric Components

The arrangement of the electric components will now be described using Figures 6 to

25 9. Figure 8 is a perspective view showing the electrical equipment box 15 with the lid




‘an axial fan (14) that is provided in an upper portion of the casing (12)
and is configured to blow air drawn in froma side face (24a, 25a) of the
-casing (12) out through a top face (22a) of the casing (12); 20 an

el ectrical equipnment box (15, 115, 215) that is arranged inside the casing
(12) such that it faces one side face 223) of the casing (12) and
configured such that a portion thereof facing in a direction opposite of,
i.e., away from said one side face (23) of the casing (12) is shaped such

that it fehdbenssy hemsvedadtd Feguat ongswiii eliploded aperspedve view f showing sthde
face (24a, 25a) of the casing (12) flows toward the top face (22a) of the

25 casi nglettkigdl equiphfen® bod 16 wathitHO Bartididh pldtd 53 2dovedf re& gerator as recited
in any one of clai'ns 2 to 4, wherein the electrical equipnent box (15, 115,

215) is arr t I e dttHeS REfrel chhpmdnbepoxenser of
sai d one si ?ﬁia Lh?&ﬁlg%fmgdﬁ%brgg{sﬁ f{g“é(é'd 2) . S 6. '?'he out ggor unit (1, 201,

301) of t I he
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rectangular in a plan view 15 an, axi al é that (s, provided i an
upper pobP?l‘ér§4ofrh? Y CREES GG pipgnchisacioss elsAr af gmys cg,n}poatﬁgﬁﬁhq
froma side face (24a, 25a) of the casing_(12) qut through a top fgce of
the casi gmf g@ear@m@tsmf heabwthen gha owdeeTpifihis Thning Eﬁdﬂ?l@ntrﬂsl)"c‘?‘& %atfanged
bel ow the axial fan (14) inside the 20 casing (12) such that, in a plan

vi ew of ®Hds e mw hgat(ehpipsion compendni fhat emitsraegnaharyntyaideat when thei autdgosn
(14) conducts blowing work, in a plan view of the casing (12), the ratio
(Sc/Hgl) ahitidwemaingt | appi ng surface area (Sc) to the blowi ng surface area

(Sd) being 0.09 or less, where the blowi ng surface area (Sd) is 25 the
surface ar egh@inveiers' €0, @ bwidr fattoe 6dx%i(alhidhaare(stdhngcantebne comipbnemtsigareor k

and the 41
arranged in the back space D in order to promote their cooling when the outdoor unit is
in operation. More specifically, the inverter 61a is arranged in a position aligned with the
cooling fins 54, the inverter 61b is arranged in a position aligned with the cooling fins 55,

15 and the reactor 61c is arranged above the inverter 61b. Meanwhile, the control circuit
board 64 (which is a weak current component) is arranged in the front space C and is
fastened directly to the partition plate 53 (in this embodiment, the upper partition plate
53a). Thus, the strong current components and weak current components are arranged in
separate spaces C and D inside the electric equipment box 15.

20 The terminal blocks 63a to 63d and the control circuit board 64 (first electrical
components) are arranged in the front space C in consideration of their characteristic of
being accessed with a high degree of frequency after the outdoor unit 1 is installed. More
specifically, the terminal blocks 63a to 63d are mounted to the lower partition plate 53b

and the control circuit board 64 is mounted to the upper partition plate 53a. The terminal

25  blocks 63a to 63d and the control circuit board 64 are mounted directly to the partition




"‘overl apping surface area (Sc) is the surface area of the portion where the
el ectrical equipnent box (15, 115, 215, 315) overlaps the blow ng surface
-area (Sd). 8. The outdoor unit (1, 201, 301) of refrigerator as recited in
claim7, wherein in a plan 5 view of the casing (12), the ratio (D/L) of

the fan outside diameter (D) of the ax2&l fan (14) to the length (L) of a
short side of the casing (12) is 0.89 or greater. 9. The outdoor unit (1,

201, 301) of refrigerator as recited in claim8, wherein in a plan view of
the casi platdsl®a, Fbebscatiseo tHel pMifitioh plbtes|SagtBb (dry midenof resit anddeanobet he
casing (12) 10 to the length (W of a long side of the casing (12) is 0.80

or great a@cml:Quy g1a044 H6RIthebok nhaid bodPls 1) MRhnwhil4, itBE irleftersoGl af 6Lh,ttRel in
any one of claims 7 to 9, wherein the electrical eqU|pnent box (15, 115,

215) is aﬁﬁ??ﬁg SHE ind Eiafse'ﬁltefl@@ﬁ 898 (Sdcdfd fel&irida? Ponfonkhe), CRBICAGrE 12) -

15 11. The outdoor unit , refrigerator as recited in claiml1l0,

wher ei n %{b%ss%h%rtﬂéf&%igﬁﬁ% BF R g}l%ﬁgt @t}rr’ihe 1@ dr HHY 13311#%&[1&&"@?0 artdhgd Pl an

vi ew of e casl ng rom e center sal d one si de face
(23) of th sin 1 20 12 Th o f 1,0 tor
as reti tEHE@C% !ﬁ%ﬁé @'Mﬂ Nhtl htge 3%[5{ ‘?Il%crg %%du%%éﬁé%%‘;g@ m%%géﬁléllg %3 i s
arranged such t.ha pl w of t . 1 ate |n a
corner sBIRIESH letf“F h%crl% 53518 ;e ai%om g%’blﬁ ed%ﬂm% ihe gﬁflogfp ate
refri gerator as recited in any one of ¢]ai rrs 7 t 12 25 wherejin the
el ectri cab beepispinerBbRl G‘llHleCt1‘11§ arg yiyble frarp ﬁgh ige breghrthe o
area in 42 a plan view increases as one noves downvvard away @i %1{1
axi al famindoyy section ¥ (sse ddgvrechl Preyised sHicalybefween 'fhESBarB'Fo‘b Fini t
configured to house el ectrical components (6la to 61lc, 62a, 62b, 63a to
63d, 64) 53lmd provi ded inside the casing (12) of 5 a ref ri gerator outdoor
unit (1) of the type that draws in air froma side face, exchanges
10 The noise filters 62a, 62b, which are comparatively long electrical components, are
arranged in the lower portion of the back space D, i.e., in the back space D portion of the
bulged part 56. Thus, the control circuit board 64, inverters 61a, 61b, and other board-
shaped electrical components are arranged in the upper space (which has a narrower
depth dimension) of the box main body 51 and the noise filters 62a, 62b, terminal blocks
15  63ato 63d, and other comparatively long electrical components are arranged in the lower
space (more specifically the bulged part 56, which has a wider depth dimension) of the
box main body 51. As a result, the electrical equipment box 15 uses space more
efficiently.
As described previously regarding the operation of the outdoor umit 1, when the
20 outdoor unit is running, the air drawn into the casing 12 passes through the heat
exchanger 13b and then flows along such a streamline as to be directed simultaneously
inward toward the inner portion of the casing and upward toward the air outlet 22a. For
example, an air flow similar to streamline F develops at the portion of the electrical

equipment box 15 that faces the rear panel 24 (see Figure 5).

25 The inverters 61a, 61b and reactor 61¢ are arranged inside the electrical control box



"heat with the air, and blows the air out through a top face, the electrical
equi pnent box (15, 115) conprising a box main body (51, 151) provided such
-that it faces one side face of the casing (12) and 10 has an opening in the
side thereof that faces said one side face (23); a |lid nmenber (52) arranged
so as to cover the opening in the box 2%in body (51, 151); and 15 a
partition plate (53) that is provided inside the box main body (51, 151)
and serves to partition the space inside the box nain body (51, 151) into a

front spasend EmioReithenkiadtliBitear the Tdnpredor ABal aad ekersfancht @is) rumnirighe
side opposite fromthe |id nmenber (52). 15. The el ectrical equipnment box

(15, 1154,okval HoRteridts t51256 ItE&id REctbP 6 8¢ aidBulflcieMeE6d18d BEcAube tHegrdré t i on
plate (53) is made of resin. 16. The electrical equipment box (15, | 15) of

out door bﬁ%r{gg?sln Rk Sphdk ]9'3?1[1 P& tolBe rRFA&S &r@§15 Oethe 8% nhdif Bbdy

conponent's a to blc, 62a, 62b, 63a to 63d, 64) Incl ude first electrlcal
43 conpo hcdRgRent
fr equencg?g#] ? bgcat%%eE:g%l ﬁémsiskﬁ p%‘@i%ﬁlgﬁ%ﬁ%ﬁ alE gsggo&g ﬁf
el ectrical. t.h | ow
degr db oft it ABHRENLY BF @831%9 e Uk SPT e Y Te e ?*ers%@*r‘ffc&%ﬁ@%aﬁ@at%é
first electrical nponents (63a to 63d, 64) are arranged in the front
space (Cyﬁm%#ms?ﬂﬁwe$@EF?ﬁ€%F @dﬁ??ﬁﬁat box ( 15 115) of outdoor unit as
recited in any one of clains 14 to 16, wherein the elggt%£§§l ?nents
(61 a to 615iacCe Bebulgrparssy (Which serrespands H’cffe&él% PR dPOL eé“r?t“
conmponents (64) that emt small ampunts of heat when the outdoor unit is in
oper at i oAquipuiehi bk histprevidsd poowerpsutien of thepdegirica) eguinment hgx lénth aifar ge
anmounts of heat when the outdoor unit is in operation; and 15 the high heat
eni ssi onfloengadinérdesured in atposidion cjosa te ther blawge thni I &wieckbadnc@péeear( Wyper18.
The el ectrical equipnent box (15, 115) of outdoor unit as recited in claim
17, y@er bmion of the electrical equipment box 15 corresponding to the first box part 15a) where
the effect on the air flow resistance is large and the increase in air flow resistance is
suppressed.
(6) Features of the Outdoor Unit and the Electrical Equipment box
An outdoor unit ! and electrical equipment box 15 in accordance with this
15 embodiment have the following features.

(A) In this outdoor unit 1, when the blower fan 14 is driven, air is drawn into the
casing 12 through the air inlets 24a, 25a and, after exchanging heat, the air is blown out
through a air outlet 22a. Since the electrical equipment box 15 is configured such that the
first box part 15a is below the blower fan 14, an air flow path is secured in a position

20 close to the blower fan 14 where the effect on the air flow resistance is large and the
increase in air flow resistance is suppressed. Meanwhile, since the electrical equipment
box 15 is configured such that the second box part 15b (which corresponds to the bulged
part 56) is positioned below the first box part 15a, i.e., far from the blower fan 14, the

volume required for housing the various electrical components is secured.

25 Thus, with the outdoor unit 1 of this embodiment, while volume is secured for the



‘the box main body (51, 151) has cooling fins (54, 55) that project in a
direction opposite 20 of, i.e., away from said one side face (23) of the
.casing (12). 19. The electrical equipnent box (15, 115) of outdoor unit as
recited in any one of clains 14 to 18, wherein the partition plate (53) has
a w ndow section (57) that |inks the f3@nt space (C) and back space (D)
together. 25 44 20. The el ectrical equipnment box (15, 115) of outdoor
unit as recited in any one of clains 14 to 19, wherein a bul ged part (56,
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(151) and
being arranged such that it faces the front panel 23 of the casing 12, the electrical

equipment box 15 is configured such that the portion thereof that faces the rear panel 24
is shaped such that it follows the streamline F (the streamline along which the air drawn
10  in from the air inlets 24a, 25a flows toward the air outlet 22a). As a result, the air drawn
in through the air inlets 24a, 25a of the casing 12 can be made to flow smoothly along
the streamline F toward the air outlet 22a and the increase in air flow resistance inside
the outdoor unit 1 can be suppressed.
(C) With the outdoor unit 1, since the electrical equipment box 15 is arranged such
15  that it is offset from the centerline O-P of the front panel 23 of the casing 12, it is easy to
secure an air flow path in a position close to the blower fan 14 where the effect on the air
flow resistance is large and the increase in air flow resistance is suppressed even further.
(D) In this outdoor unit 1, the electrical equipment box 15 is arranged such that, in a
plan view of the casing 12, it overlaps the region where the blower fan 14 conducts
20 blowing work. Even though the electrical equipment box 15 overlaps the region (region
T) where the blower fan 14 conducts blowing work, the surface area of the overlapping
portion (i.e., portion where surface area Sa overlaps with region T) in the vicinity of the
blower fan 14 is reduced because the electrical equipment equipment box 15 is provided
with the first box part 15a and the second box part 15b. In particular, since the width

25  dimension of the electrical equipment box 15 is smaller than the width dimension of a
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12. Even in the case of an outdoor unit 1 configured in this manner, by setting the

overlapping surface area ratio (Sc/Sd) with which the electrical equipment box 15
overlaps the region T to 0.09 or less, the amount by which the electrical equipment box

25 15 protrudes into the region T can be suppressed and the increase in air flow resistance
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can be housed. As a result, wasted space inside the box main body 51 can be eliminated
and the electrical equipment box can be made more compact.
Additionally, with this electrical equipment box, the front space C and the back space
15 D can be electrically insulated from each other with ease because the partition plate 53 is
made of resin. Furthermore, since the terminal blocks 63a to 63d, control circuit board 64,
and other electrical components can be mounted directly to the partition plate 53 without
using insulation packing or the like, this electrical equipment box 15 has a simple
structure and contributes to saving space and reducing cost.
20 (I) With the electrical equipment box 15, electrical components (e.g., the control
circuit board 64) that are accessed with a high degree of frequency after the outdeor unit
1 is installed are arranged in the front space C and can therefore be accessed easily by
simply removing the lid member 52 (e.g., when accessing control circuit board 64 for the
purpose of adjusting settings).

25 Also, with the electrical equipment box 15, a window section 57 is provided in the
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5  the reactor 61c, and other high heat emission components (which emit larger amounts of
heat than the control circuit board 64 and other low heat emission components) using the
air flowing inside the casing 12 because the inverters 61a, 61b, the reactor 61c, and other
high heat emission components are arranged in the back space D.

Additionally, since cooling fins 54, 55 that project toward the rear panel 24 of the
10  casing 12 are provided on the rear face part 51b of the electrical equipment box 15, it is
possible to promote cooling of the back space D by the air flowing through the inside of
the casing 12.
(L) With the electrical equipment box 15, the bulged part 56 makes it possible to
widen a portion of the front space C and the back space D and, thus, makes it possible to
15  install long electrical components, such as the noise filters 62a, 62b.
(7) Variations
Although the box main body 51 of the electrical equipment box 15 described
heretofore is made of sheet metal, it is also acceptable to create an electric equipment
box 115 in which the portions corresponding to the upper side face parts 51e of the side
20 face parts 51a are made out of sheet metal and the portions corresponding to the lower
side face parts 51f are made out of resin.
More specifically, an electrical equipment box 115 in accordance with this variation
has, as shown in Figure 10, a box main body 151 comprising a sheet metal box part 158
and a resin box part 159, a lid member 52, and a partition plate 53 (more specifically, an

25  upper partition plate 53a and a lower partition plate 53b). The sheet metal body part 158
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The sheet metal box part 158 and the resin box part 159 are fastened together by
means of a plurality of claw parts 158a that are provided on a bottom edge of the sheet
metal box part 158 and engaging hole parts 159a that are provided in a top edge portion
of the resin box part 159 and configured such that the claw parts 158a can engage

10  therewith.

The electrical equipment box 115, similarly to the electrical equipment box 15
described previously, makes it possible to arrange the inverters 61a, 61b, the reactor 62,
and other high heat emission components in the sheet metal box part 158 and achieves
the same effects as the previously described electrical equipment box 15.

15 Furthermore, with an electrical equipment box 115 according to this variation, it is
easier to form the bulged part 156 because the lower portion of the box main body 151 is
made of resin. Therefore, the time and effort spent on sheet metal bending work is
reduced in comparison with box main bodies made entirely out of sheet metal and the
cost of the electrical equipment box 115 can be reduced.

20 [Second Embodiment]

The electrical equipment box 15 of the first embodiment has a slanted part 15¢ that is
provided vertically-between the first box part 15a and the second box part 15b and is
configured such that its surface area in a plan view decreases as one moves from the top
end of the second box part 15b to the bottom end of the first box part 15a. However, it

25  is also acceptable to have an electrical equipment box 215 (for an outdoor unit 201
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5 This electrical equipment box 215, too, maintains a shape that generally follows the
streamline F of the air and makes it possible to suppress the increase in air flow
resistance inside the outdoor unit 201, similarly to the outdoor unit 1.

[Third Embodiment]
In the outdoor units 1, 201 of the first and second embodiments, the electrical

10  equipment boxes 15, 115, 215 are arranged such that they face the front panel 23 of the
casing 12 and, in a plan view of the casing 12, are offset from the center of the front
panel 23 of the casing 12. However, it is also acceptable to have an outdoor unit 301 in
which an electrical equipment box 315 shaped as shown in Figures 12 and 13 is arranged
directly below the hub 14b of the blower fan 14.

15 Similarly to the electrical equipment box 15, the electrical equipment box 315 has a
first box part 315a positioned closer to the blower fan 14 and a second box part 315b
located there-below. A slanted part 315¢ is provided vertically-between the first box part
315a and the second box part 315b.

Thus, even with the electrical equipment box 315, the increase in the air flow

20 resistance inside the outdoor unit 301 can be suppressed similarly to outdoor units 1, 201
of the first and second embodiments by setting the surface area ratio (Sc/Sd) of the
surface area Sc of the overlapping portion (cross-hatched portion in Figure 12) to the
surface area Sd of the region T to 0.09 or less.

[Other Embodiments]

25 Although embodiments of the present invention have been described herein with
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5 the embodiments. The present invention can also be applied to an outdoor unit
provided with a plurality of axial fans.

(2) Although in the previously described embodiments the electrical equipment box is
configured to have a first box part and a second box part, any shape is acceptable so long
as the electrical equipment box can ensured of having sufficient volume and the surface

10  area of the overlapping portion can be held equal to or below a prescribed value.

(3) Although in the previously described embodiments the partition plate is divided
into two upper and lower sections, it is also acceptable to have a partition plate that is
divided into three or more sections or a single partition plate that is not divided.

(4) Although in the previously described embodiments the noise filter is arranged in

15  the back space, it is also acceptable to arrange the noise filter in the front space.

Applicability to Industry
Employing the present invention makes it possible to reduce the size a refrigerator
outdoor unit of the type that draws in air from a lateral face, exchanges heat with the air,
20  and blows the air out of a top face while ensuring that the electrical equipment box has
sufficient volume and suppressing the increase in the air flow resistance.
Employing the present invention also makes it possible to suppress the increase in the
air flow resistance in a refrigeraor outdoor unit of the type that draws in air from a lateral
face, exchanges heat with the air, and blows the air out of a top face without disturbing

25  the effectiveness with which the electrical equipment box is cooled.
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acasing (12);

an axial fan (14) that is provided in an upper portion of the casing (12) and is configured
to blow air drawn in from a side face (24a, 25a) of the casing (12) out through a top face

(22a) of the casing (12),

an electrical equipment box (15, 115, 215, 315) that is arranged inside the casing (12)

and has a first box part (15a, 215a, 315a) provided below the axial fan (14) and a second

box part (15b, 215b, 315b) that is provided below the first box part (15a, 215a, 315a) and

has a larger surface area in a plan view than the first box part (15a, 215a, 315a).

2. The outdoor unit (1, 201) of refrigerator as recited in claim 1, wherein

the casing (12) is generally rectangular in a plan view;

the electrical equipment box (15, 115, 215) is arranged such that it faces one side face

(23) of the casing (12);

the second box part (15b, 215b) is provided such that it bulges outward beyond the first

box part (15a, 215a) in a direction opposite of, i.e., away from, said one side face (23) of
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315c) that is provided vertically-between the second box part (15b, 315b) and the first
box part (15a, 315a) and is configured such that its surface area in a plan view decreases
as one moves from the top end of the second box part (15b, 315b) to the bottom end of

the first box part (152, 315b).

10
4. An outdoor unit (1, 201) of refrigerator of the type that draws in air from a side face,
exchanges heat with the air, and blows the air out of a top face, comprising
a casing (12);

15

an axial fan (14) that is provided in an upper portion of the casing (12) and is configured
to blow air drawn in from a side face (24a, 25a) of the casing (12) out through a top face

(22a) of the casing (12);

20 an electrical equipment box (15, 115, 215) that is arranged inside the casing (12) such
that it faces one side face (23) of the casing (12) and configured such that a portion
thereof facing in a direction opposite of, i.e., away from, said one side face (23) of the
casing (12) is shaped such that it follows the streamline along which the air drawn in
from a side face (24a, 25a) of the casing (12) flows toward the top face (22a) of the

25  casing (12).
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5

6. The outdoor unit (1, 201, 301) of refrigerator as recited in any one of claims 1 to 5,
wherein the electrical equipment box (15, 115, 215, 315) is arranged such that, in a plan

view, it overlaps the region where the axial fan (14) conducts blowing work.

10 7. A outdoor unit (1, 201, 301) of refrigerator of the type that draws in air from a side

face, exchanges heat with the air, and blows the air out of a top face, comprising:

a casing (12) that is generally rectangular in a plan view;

15  an axial fan (14) that is provided in an upper portion of the casing (12) and is configured
to blow air drawn in from a side face (24a, 25a) of the casing (12) out through a top face

of the casing (12); and

an electrical equipment box (15, 215, 315) is arranged below the axial fan (14) inside the
20  casing (12) such that, in a plan view of the casing (12), it overlaps the region (T) where

the axial fan (14) conducts blowing work,

in a plan view of the casing (12), the ratio (Sc/Sd) of the overlapping surface area (Sc) to
the blowing surface area (Sd) being 0.09 or less, where the blowing surface area (Sd) is

25  the surface area of the region where the axial fan (14) conducts blowing work and the
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5 view of the casing (12), the ratio (D/L) of the fan outside diameter (D) of the axial fan

(14) to the length (L) of a short side of the casing (12) is 0.89 or greater,

9. The outdoor unit (1, 201, 301) of refrigerator as recited in claim 8, wherein in a plan
view of the casing (12), the ratio (L/W) of the length (L) of a short side of the casing (12)

10  to the length (W) of a long side of the casing (12) is 0.80 or greater.

10. The outdoor unit (1, 201) of refrigerator as recited in any one of claims 7 to 9,
wherein the electrical equipment box (15, 115, 215) is arranged such that it faces one
side face (23) of the casing (12).

15
11. The outdoor unit (1, 201) of refrigerator as recited in claim 10, wherein the electrical
equipment box (15) is arranged such that, in a plan view of the casing (12), it is offset

from the center of said one side face (23) of the casing (12).

20  12. The outdoor unit (1, 201) of refrigerator as recited claim 11, wherein the electrical
equipment box (15, 115, 215) is arranged such that, in a plan view of the casing (12), it is

located in a corner section of the casing (12).

13. The outdoor unit (1, 301) of refrigerator as recited in any one of claims 7 to 12,

25  wherein the electrical equipment box (15, 115, 315) is shaped such that its surface area in
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5 a refrigerator outdoor unit (1) of the type that draws in air from a side face, exchanges

heat with the air, and blows the air out through a top face, the electrical equipment box

(15, 115) comprising

a box main body (51, 151) provided such that it faces one side face of the casing (12) and

10  has an opening in the side thereof that faces said one side face (23);

a lid member (52) arranged so as to cover the opening in the box main body (51, 151);

and
15  a partition plate (53) that is provided inside the box main body (51, 151) and serves to
partition the space inside the box main body (51, 151) into a front space (C) on the lid

member (52) side and a back space (D) on the side opposite from the lid member (52).

15. The electrical equipment box (15, 115) of outdoor unit as recited in claim 14, wherein

20  the partition plate (53) is made of resin.

16. The electrical equipment box (15, 115) of cutdoor unit as recited in claim 14 or 15,

wherein

25  the electrical components (61a to 61c, 62a, 62b, 63a to 63d, 64) include first electrical
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5

the first electrical components (63a to 63d, 64) are arranged in the front space (C).

17. The electrical equipment box (15, 115) of outdoor unit as recited in any one of claims
14 to 16, wherein

10
the electrical components (6la to 6lc, 62a, 62b, 63a to 63d, 64) include low heat
emission components (64) that emit small amounts of heat when the outdoor unit is in
operation and high heat emission components (61a to 61c) that emit large amounts of
heat when the outdoor unit is in operation; and

15

the high heat emission components (61a to 61c) are arranged in the back space (D).

18. The electrical equipment box (15, 115) of outdoor unit as recited in claim 17, wherein
the box main body (51, 151) has cooling fins (54, 55) that project in a direction opposite

20 of,i.e., away from, said one side face (23) of the casing (12).

19. The electrical equipment box (15, 115) of outdoor unit as recited in any one of claims
14 to 18, wherein the partition plate (53) has a window section (57) that links the front
space (C) and back space (D) together.

25
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20. The electrical equipment box (15, 115) of outdoor unit as recited in any one of claims
14 to 19, wherein a bulged part (56, 156) that bulges outward in a direction opposite of,
i.e., away from, said one side face (23) of the casing (12) is provided on a portion of the

box main body.

21. The electrical equipment box (15, 115) of outdoor unit as recited in claim 20, wherein

the partition plate (56, 156) is provided on a lower portion of the box main body (51,

151).

22. The electrical equipment box (115) of outdoor unit as recited in claim 20, wherein the

box main body (151) comprises a sheet metal box part (158) made of metal and a resin

box part (159) made of resin.

23. The electrical equipment box (115) of cutdoor unit as recited claim 22, wherein

the bulged part (156) is provided on a lower portion of the box main body (151);

the sheet metal box part (158) constitutes the upper portion of the box main body (151);

and

the resin box part (159) constitutes the lower portion of the box main body (151) and

which includes the bulged part {156).



