21 Septenber 2006 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 pment box of an outdoor unit. Mre particularly, th&lppertember208fti on
relates to a type of refrigerator outdqoor 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 equipnment box that is 10 provided inside the
casing of such an outdoor unit apgleseSpeeifichtforiouse el ectrical 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 blowthe air out through a top

face. This Kki b / adi 1 t LI .of. office
bui | di ngs andag'ﬁig[’ﬁ ‘?ﬂfé???‘%ﬂ#ﬁéﬁﬁ%ﬂg a‘ﬁ%%mtc?%‘ ?ﬂi@&?%’{égz’é‘f"@‘}%‘?}ﬁréﬁﬁtg and
connected to a plurality of indoor units through comuni cati on pi pings.
This kind of outdoor unit is provided with a generally
rect angul.ar - | ] el epi ped-shaped casi ng inside of which are 20 provided
such ev#@@gﬁiﬁﬁidcorrpressor, a heat exchanger, and a blower fan. An air
inlet is provided gn a side face of the casjing and an upwardly directed
air outlet §h¢ PESRAt devengan gelatesjoranc autgpor peit @gsﬂi refrigevatos and e eleetsicaly  ajr
inlets are provided in the two side faces and the rear face of the casing
but not eqwepmerdrhoxfefoa ourdeorhmitt Moteapagiiculanty, e presendinVventige relatesttowi t h
the air drawn in fromthe air inlets and is arranged inside the casing so
as to 25typaof refaighratdr dutdocaiuniti thitedraws Thairifremer silefaces exchanggsdidaewithan f or
. discharging air through 21 Septenber 2006 2

the air, and blows the air out through a top face and an electrical equipment box that is

10 provided inside the casing of such an outdoor unit and serves to house electrical

components.

Background Art
Some of the outdoor units of air conditioning systems, which are one type of
15  refrigerator, are of the type that draw in air from a side face, exchange heat with the air,
and blow the air out through a top face. This kind of outdoor unit is used to condition the
air of office buildings and the like; it is installed on the roof of a building and connected
to a plurality of indoor units through communication pipings. This kind of outdoqr unit is
provided with a generally rectangular-parallelepiped-shaped casing inside of which are
20  provided such devices as a compressor, a heat exchanger, and a blower fan. An air inlet is -
provided on a side face of the casing and an upwardly directed air outlet is provided on &
top face of the casing. More specifically, air inlets are provided in the two side faces and
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

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



the air outlet after the air has exchanged heat_at t he heat exchangfg ggd
Is provided in an upper portion pf.the casing in such a manner ast oD
aligned with the air outlet. Addi tionally, an electrical equipment o

t hat houses an inverter, a control circuit board, and oQWSem@m?érEQS he
conponents is provided inside the casing in such a manner asdto Ngfe

front face so that it can be acce;sed fronlthe front facs si de.
specifically, the electrical equipnment box is a generally

r ect angul the ajsaouglet efterithe eit-hab apahnpeK hét QY ﬂﬁ%at\lﬁgc%@\%gé\%gg bl &r’(%;hi effiﬁ g aﬁ'?, g n

viewed fromthe front face side of the casing.

face si dewppér portionast e chiise Qhes%‘%:ﬁ@%axﬁgf‘ia?qgrﬁe Qﬁé}eﬁg%%@glhg? ?o%ttlgg

[ d the anou
shape that runs toward both side faces an ! L ot face
pr ot r udesAddimeiadlly! ﬁﬁel’é@l?ircal]&ntﬁ&iﬁ&tgﬁxﬁ.gﬁglous#%n' " %"rgg 8f8ét%?i ctiré:%it bopek ¢
side of the casing, the ca5|f IS>§3| v: e | | e Lan . q)e,n T
space angnf ot efR Jf0r: .
PEbI i cation No. 66-%8%3&% lsg)n ‘gﬁ?cg{%}d%&ﬁ? fasipgolp; eh aipannes gz to fage

' ' the bl ower, fan  is driven and air is drawn in
hr ough cerart REERD 8 e Be BhRa w3 e Tomt Risegide. Mate spesitisath e
f iger | he heat, exchanger, the air is discharged fromthe air
(r)ﬁt Iretg'.J %rgﬂaclgjﬁ E?‘HB’PGP%]’% L eERerplly G%W&%-Wﬂlﬁlﬂnlmdsslm]?dd tlim;b q:![n?\ngﬁ? f{g g1
i 1 he bl ower ~ fan being driven flows frombottomto f
it Egu gler t ﬁ%ﬁ%ll%"g F g‘je‘t’éfgféltl V?hfp ‘g&\a%fre;n thafeont Sace side of Beanasifg! WhenRadkddat i on
No. 8-128678). The out E:Ioor unit just described requires a large capacity in
order t oMQRCBRARIEACE Side ofthe pasing, ithelcloctrical dquipmsern 0% iHak an eldpBAshagl P! Y
“ speaking, in order to increase the capacity of the outdoor unit, it is
necessar yat Busrpwerbbetheside fices and dngemoanmcby Raidh #\WRstruded Mo @R tHRSedt

result, the size of the outdoor unit becones |arge. This increase in size

causdl stiep ipsmoill. cWhem viewedeftomnane fiont F2e siRa6k Mg c8fih CthE Qﬁ%ﬁg fiﬁ ffYggddn! t

[ ‘ i ffi [ the unit"to such®places as the
during transport and difficulty in carrying
roof of iathovd spaves, iG0RIER uparel ahd Aghti dpabsS (RECHS %%1%01 kgse%ag%}ai}egoor
unit nore conpact in addition to incCreasing the pt erfoe
Patent Publication No. 6-281 204).

With an outdoor unit provided with such an electrical equipment box, the blower fan

is driven and air is drawn in through the air inlets. Then, after the air exchanges hea;

15  with a refrigerant in the heat exchanger, the air is discharged from the air outlet. The air
that is drawn in through the air inlets and discharged from the air outlet due to the blower

fan being driven flows from bottom to top inside the casing (see, for example, Japanese

Laid-Open Patent Publication No. 8-128678).

The outdoor unit just described requires a large capacity in order to accommodate as

20 many indoor units as possible. However, simply speaking, in order to increase the
capacity of the outdoor unit, it is necessary to enlarge the heat exchanger and the blower

fan and, as a result, the size of the outdoor unit becomes large. This increase in size
causes such problems as a decrease in the loading efficiency of the unit during transport

and difficulty in carrying the unit to such places as the roof of a building. Consequently;

25 it is necessary to make the outdoor unit more compact in addition to increasing the




3 capacity of the outdoor unit. It is particularly necessary to reduce the
size of the outdoor wunit 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 &1 Séptembiar 2006such
pl aces as the roof of a building. 5 However, if the size of the outdoor
unit when viewed fromthe top face is constrained, the anmount by which the
el ectrical equipnent box protrudes into the portion where the blower fan

i s condueapaaify iof thepdsddorgunito Ttkis wiatticuleelyl wocgssarprcrdte: theail cRE ohm@aom | |
be larger due to the increase in capacity of the outdoor unit. As a '

resul t, uhi¢ whenwiekediftom theotdpfatd Bedause tHRPsibd SF e Bﬂﬁo&a&ﬁif‘gvh%ldie\pﬁjh
i npeded and the air flow resistance will 10 increase. Consequently, there

i s the phesi tieltbp Yaddlds 4 NRedbmvitNh ﬁ%rlBﬁi%?xﬁgh@Pﬁ% fbgpg 't&\@q& gﬂdﬂé !

decline and that noise will increase. Mean tri qui pnent

box nust c4¥ey 6F thE B8 td aﬁﬁﬁgﬁki‘ﬁﬁh%@ﬂ?%ﬁﬁm house all of the various

el ectrical "equi pnent conpo ts. o) neg'essary to cool the
el ectyical | ntinuous basi s .when the qutdoor uniit js in
operation 15 gg%ggggeg%er ol ggﬁ@gérr?%gwﬁ%wwg\rﬁ@n%ﬁopgﬁ?etISICQPﬂ‘B“ unt s
of heat g n nsi de the el ectrical, equi nt, box. Consequently, the
el ectri c%]E qullﬂf)ﬁgrﬁlﬂglb%‘m?mﬁ eoéﬂll?rﬁ?@el??xgﬁogjé‘rs‘%mﬁ? & PRYEON iyhere Hie
portion ere.the bl y fan .is,condycting its blow ng wrk by the anount
necess ar%WSr fae0is r‘?ﬁpﬁ?'g‘ﬁmﬁ HE"%BWW%{‘}P’WB ,ge largerchesause fga bl avitldehoused
in the gll ectrical equi pment box of the outdoor 20 unit described above are
ar r anged2f&5T QH& o thencrase 4 capacHy of dhe outdesr aptior disragresult, theftaw off aimd
- characteristics. For exanple, electrical conponents that emit |arge
anount s BemHRofon ko g inside theicesing rwitlobp impedes)) and thecditi diomgresistzmog vallr r ent
conponents such as inverters and reactors - are arranged in one of the two
af orl@nerinfisessd Camsequently, theghts sivnpossibility ehatcthei Islawingo pedoeidnge tdfatheem t
smal | amounts of heat (low heat 25 em ssion conmponents) - including weak
cur rent Wowgrdaemik decling and tiea nbise wilt incetsé.
Meanwhile, the electrical equipment box must have a prescribed volume in order to
house all of the various electrical equipment components. It is also necessary to cool 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




21 Septenber 2006 .4 boards - are arranged in the other of the two

pl anarly divided spaces. Mreover, it is necessary to nake the outdoor
unit descri bed above nore conpact; particularly fromthe_ perspective of
transport, it is necessary to reduce the size of the outdb&eptambengep
viewed fromthe top face. However, if tée size of the outdoor unit when
viewed fromthe 5 top face is constrained, it becones spatially difficult
to arrange the el ectrical equi pnment box (which has two spaces, one on the

I eft and twafdson atdrriingdidt th. thewilsaWieht two plandrly dREERSSRALYs. MordBé&, ithi
el ectrical equi pnent box nore conpact. Since the sizes of the electrical

t i Nei ' ircal ' d ' t he
conponentpedyshiy 1o Gtalte the @8tdodf ufit Aeddrived abwymef@éﬁr%p&e;&arﬁ]&g@ EBitPthe

anount by which the electrical equipnent box protrudes ont

f e i ; f
o oot 1 cerpentvd BFlrah i, i® ICRECLHATO Rubd B L€ o ok WG AGRE when |

spaces ( t one on.the right). Conseguentl It.is lLikely
t hat sone%%?{é%{]ﬁé&g%%gép faﬁg‘iqg%wf‘ﬁeé’ l?gf'ee%?? ngﬂc °é‘£f§%5 tW%BX‘XW?C# ﬁ'Bgl st ed.
Mor eoyer,, if. one attenpts.too reduce the size.of the qutdoor, unit.when

Ut el HBR IR COR TR, it HreoBS ey oM rAaBse it ¢ CareA PP Eite
box protrudes t rd the rear face will be larger, the flow of air from
bot t om tbﬁxt@wwgwm [¥BaSEEs PRy ONithe left andiomgean theaghth Lonsequantly; it is
resistance will increase. Consequently, there is the possibility that the
bl owi ng PeressaNihEake theralgetinitad oguipment bgx|moregemipa¢te and t hat noi se wil |

i ncrease. Thus, it is difficult to reduce the size of an electrical

equi prent  bBince itha sizes of2the etactricall componentsh arrangeddnsige teseledrieal ayuipmeent ef t
and one on the right, in which the electrical components are arranged in a
pl anar ndorere anriewsyéhk gmoentaby whidhothg electicdli equipinadnt Hoa protraddshfooghthet i s
feasible to divide the electrical equipnent box into a plurality of °

el ecl0i cdtonecfaenewirddthee seat! fad Je detdimith@L &y theatizel oMdie ARt @lddiecal

bl owing work of the blower fan, such a configuration would increase the

number  ofcoRpeREHIIiN the case of an electrical equipment box having two spaces (one on the left

and one on the right). Consequently, it is likely that some of the space inside the

electrical equipment box will be wasted. Moreover, if one attempts to reduce the size of

the outdoor unit when viewed from the top face, the amount by which the electrical

15  equipment box protrudes toward the rear face will be larger, the flow of air from bottom

to top inside the casing will be impeded, and the air flow resistance will increase.

Consequently, 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



25 steps required for the electrical equipnent box and nake it |ess
conveni ent to access the 21 Septenber 2006 5 electrical equi pnent box
after the outdoor unit has been installed. It would also be difficult to
arrange the el ectrical conponents such that they are sepal &eptenken2@iég to
function and characteristics. 5 Disclosfire 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, eheutridall coqmipnidie bvixr afeds the 519968 @nit 0Rs RER mﬁ&h@aﬂ?%&@g&w% the
e

el ectrical equi pmrent box has sufficient volunme and suppressing

I ncr ease Jifficait't. fa!n@y}gé ' | the si.ze of
t he out d0(l)r1 uni ?. A se??nﬁlbgtgjegc%d@m{eﬁ?gﬁﬁrzgstﬁe%ﬁﬁ%%\g}%n%eﬁg#lé%ld;g?cgr %6? ess

the incr ¢as®iohAnd RRarddtbridti.QW resistance inside a refrigerator outdoor unit
of the type that gra\;\%rgé?grt\ﬂcgir froma side face, exchanges heat with the

air, and blows the air out through a top face w thout damaging the
ef fectiveness with which the electrical equipnent box is cooled. 15 Athird

obj ect of-.the present invention is to elimnate wasted space inside and
reduc% h{%d%ﬁug Otitﬁehwmé?‘bctri cal equi prent box of a refrigerator outdoor
unit of the,t E‘g t.hat tgraws in air froma side face, exchanges heat with
the air, oRieqtinf the present inwensinghisdo redysefthe size D@ refiigivator antdoonf
refrigerator described in claiml is a refrigerator outdoor unit of 20 the
type thatnefie type that digwsrinaginfrom o side facexoivhanges heatawithvlicrait, bed dlews and
blows the air out through a top face, the outdoor unit being provided with
“a casi ngthenaisxqua| thtough mtep face while tensuring el themidcttient . eqliygnenti bdx han i s
provided in an upper portion of the casing and is configured to blow air

t hat hasswfeientivalume and suppressinigbie fincreasef int 41 floRS rddtstaiel thith ¥ fdmd OP

face of the casing. The electrical equipnent box is arranged inside the

10  reducing the size of the outdoor unit.

A second object of the present invention is to suppress the increase in the air flow
resistance inside 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 without damaging
the effectiveness with which the electrical equipment 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




25 casing and has a first box part that is provided bel ow the axial fan and
a second box part 21 Septenber 2006 6 that is provided below the first box
"part and has a larger surface area in a plan view than _the first box part.
In this outdoor unit, when the axial fan provided i n anZ2lFsfptenbet 2806 of
the casing is driven, air is drawn in6froma side face of the casing and,
after exchangi ng heat, blown 5 out through a top face of the casing. Since
the el ectrical equipnment box is configured such that the first box part is
bel ow t hihatisipadvidehbelaw thée fus‘tlbowgaﬁtdmdnﬁssamge,esiufmaumld plan vih g8 to
the axial fan where the effect on the air flowresistance is |arge and the
i ncr easethe ifirst Box part.ow resi stance i s suppressed. Meanwhile, since the

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

posi ti oned IDEHi®WiidBEr fihif, SkhedOphe RATal faﬂ wdeﬁ% aﬁg‘piaéxo]%rhgﬁ o thlast t%nlc h

vol ume required for hou5|ng t he varlou electric onents 1s

T s 00 i S BT A weP B,

equipnent p03| on ’cl ose
wi dered d.an thelnreasel air flow
re5| sgt anoéfg %gé%tghtt%ﬁ?a%eu? lﬁg}f ceﬁf‘ﬂg( %télécr? ?‘ﬁn’sﬁg bO’Fh‘é CSBﬁSWSii uni t
refri i bed, i | ai,m 2.i.s. an oytdqoor unit in agcordance wth
cI aim1, gv&lg}agh?dﬁrﬁgﬂ@%%ﬁrhei %Mﬂlf?"’ra@&lﬁﬁampéﬁl}srﬁeﬁmﬁ fl &ma pPgion The
el ectric I e bqx arranged such that, it faces one side face of
t he casi ﬂ@é@%“@ﬁeaﬁﬁ“ 1 Qn theodir Hew resistanee it large aad) the incaeasovar d
beyond the férst box part in a direction 20 opposite of, i.e., away from
sai d ondd HIGHOVEsisEnCce Fesuppigssed. Meanwhile, sinsatthie slectri¢al equipment doxris cal
equi pnent box can be accessed easily fromone side face of the casing
because PREgEFe sueh that thesecpm hox pert is positivaebelowotha firsobdapart,dre, fasi de

face of the casing and the second box part bul ges outward in a direction
oppd8i t drom the axial fan, the volume required for housing the various electrical components is

secured.

Thus, with this outdoor unit, while volume is secured for the electrical equipment
box, the air flow path in a position close to the axial fan is widened so that the air flow is
not impeded and the increase in air flow resistance inside the outdoor unit can be

15  suppressed.

The outdoor unit of refrigerator described in claim 2 is an outdoor unit in accordance
with claim 1, wherein the casing is generally rectangular in a plan view. The electrical
equipment box is arranged such that it faces one side face of the casing. The second box
part is provided such that it bulges outward beyond the first box part in a direction

20  opposite of, i.e., away from, said one side face of the casing.

With this outdoor unit, the electrical equipment box can be accessed easily from one
side face of the casing because the electrical equipment box is arranged so as to face one
side face of the casing and the second box part bulges outward in a direction opposite of,
i.e., away from, said side face of the casing. As a result, the outdoor unit can be

25  assembled more easily and worked on more easily onsite.




i.e., away from said side face of the casing. As a result, the outdoor
unit can be 25 assenbled nore easily and worked on nore easily onsite. 21
Sept enber 2006 7 The outdoor unit of refrigerator described in claim3 is
an outdoor unit in accordance with claim1l or 2, wherei%l BRBteskes2GQ6|
equi pment box is further provided with & slanted part. The slanted part is
provi ded vertical ly-between the second box part and the first box part and
is configured such that its surface area in a plan view decreases as one

noves 5 frGhe bitdoboynitofirefifigdriner deeibeld hpxlaipg Btis bR otitddoP okt BB Ee t he
first box part. Wth this outdoor unit, the air drawn in through a side

face of twith elais DOr CaWhbRiMBR@lectical bQYIPMBROBIY i¥ FnoNGHotiBEd g@% d e the

casi ng because a slanted part is provided between the secon ox part and

the fir Stpahp'l‘hé)@lél?te@baﬁ BepRVRIEH VefiRtallfHetviidhthe B¥¥nd HSx Part raﬁ% Wel first D%

increase in air flow resistance inside the outdoor unit can be suppressed.
10 The owhdoQR ikRL g ' sl hed ] aj is. a refrigerator
out door Eni t of1 t%%g%gpgﬁ{%gl? t g‘% gﬁm]/-sfgl{%nﬁ% ?] g P (l)% g]eg)i %geé?aﬁ%se?’s 8&%}?:9%5%5
heat i ' he ai out. . thro a top face, the outdoor
unit Dei %M;;@g\% l{Jleend 4vvli' I?gé%omﬁ%é?’ﬁﬁa,ﬂ g’nmﬁﬁ?té?mfﬁ%,gpﬁ’ﬁa{rﬁﬁ’oxéﬁagct rical
equi pnent The lal f IS provi,ded in an _upper portion of the casing
and is com&%&“ﬁﬁ’%%@% Plfdﬁam in freugh3 side fape of thecasing ¢na heampdyy out
t hr ough a tﬁl(g)’g' face of 15 the casing. The el ectrical equipnment box is
ar r anged ' HOWoEmeqthlyctoward, the top fage of ithe rafing beeayse gslantedypart g8 provideshsi ng,
and a po[)t ion of the electrical equipnment box facing in a direction
opposi t e PEfwveen the secanghhox part asdithe rsé bex partiofdke electrical equipmenti boxs haped
such that it follows the streanline along which the air drawn in froma
si de fackesulf, theincrease incpir flowwesistanwe insiderthe dbuidobmnst ah Helsepmrassedg. 20 | n
this outdoor unit, when the axial fan provided in an upper portion of the
casiHYy is Thei madgorainit éfsreftigevator destribed m clhige 4fiaa eefefgeidier GAsoLANGE
after exchangi ng heat, blown out through a top face of the casing. Wth
thi s out thedypeathiat dratisdn airfrethavdidd fack,exebaiped 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



side face of the casing can be nmade to flow snoothly toward the top face of
the casing because the electrical equipnent box is arranged inside the
casing such that it faces one 25 side face of the casing and a portion of
the el ectrical equipment box facing in a direction 21 Sepl &eptembend006
opposite of, i.e., away fromsaid one s8de face of the casing is shaped
such that it follows the streamine along which the air drawn in froma
side face of the casing flows toward the top face of the casing. Thus,

wi t h t hi soppesitioof, i.aniaway fivm s4id baeside ifivedfthé tahg RShapGRh it iCRILIAE
outdoor unit 5 can be suppressed because the el ectrical equipnment box does

t i npedhe sheadilissalohg & ; &g ,
not i npecthe ohg hich fhe AR d&a®indR FREe e fa!@ﬁ of B En@]ﬂgfgofg@xg%t%aﬁ-g op

face. The outdoor unit of refrigerator described oor

unit in ahe@pfacsss thibdsihgany one of clains 2 to 4, wherein the electrical
equi pnent box is arranged such that, in a plan view, it is offset fromthe

center of saj [ f .0g, A0 Wth this.outdoor, unit,
since the e?gg%’ﬁigla scejtgll}fi €&nen ’ %%Eg?rgggrlﬁgﬁdioy E%WHQSI‘%[&FQWC{?W e from
t he cent ' side.fa of the.casing, [t is easy to secure an air
f1 ow 6'?)patecr ﬁnﬁbfﬁ SEB%%E%%P ﬁ)gﬁalgpélieeeclggmfzﬁeewra?m% %@P@t peederthe flovopf 2ipe air
flowresiﬁstanc s large and the jncrease in air flow resistance is
suppressec?néséﬁcﬁﬁct“%ége.caﬁﬂgt%‘ﬁﬁr topdRee. of refrigerator described in

claim6 is out.door .unit in accordance 15 with any one of clains | to 5,
wherein t he‘?.g? eudperunit elfeftigrsator deseribed i olaimy 8 ds e ohtdobrunit ini accardanes

view, it qverlaps the region where the axial fan conducts blow ng work. In
this out dBByanyine oficlpime et td; whateinthei ebeetmcal bguipirentboxisgeringedfuchhhit, in a
plan view of the casing, it overlaps the region where the axial fan
conduct s iba plapvievadt ik offSstdrom thewenter ofwridbmcdidd faa¢ oficasiBnt box overl aps
the regi on where the axial fan conducts 20 bl ow ng work, the surface area

of th@ overWapphisgoysdudriumit, sincé e sleativalt squiiméibonss alrah@l sichnnhis pel d to
a m ni mum because the el ectrical equipnment box is provided with a firsi

offset from the center of said one side face of the casing, it is easy to secure an air flow

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

the 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.




box part and a second box part. In particular, the increase of the air flow
resi stance inside the outdoor unit can be suppressed nore efficiently
‘because the anmount of overlap near the outer circunfergqce of the gxéal
fan, where the effect on the air flow resistance is 252/1a9pembgn2pg
reduced. 21 Septenber 2006 9 The outd8or unit of refrigerator described in
claim7 is 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, (T auldstramitiof refriperdter desorbetbth slainh 7ds @ asfripgratemnotdosy udieef and
an electrical equipnent box. The casing is generally rectangular in a plan

vi ew. Thﬁleﬁ?p@iha’édlfa% ih 2irheH a0edk fa0e Ak cHARRE hBAMitIPtheOfir, a8 bIAH 1hg and 1 S
configured to blow air drawmn in froma side face of the casing out through
a top fagg loubhs 65 BicB0the bifiodt Bt biing'proRas RERAcaliRY, APadhl BRIGM he! ow

t he axi aﬁﬁf ar?ulgnsigﬁel the gastr?g such tga?tm |an a pl an v?’ew 0 %ﬂ’e ca%lleng,
it overl t.he ' e t ' onduct s . bl ow ng. wor pl an
vi ew of ?’E@”tc‘?gls‘?‘{]“g&?ﬁeﬁlgg‘a?ﬁ 8 c§§n€ )k{ltl'eﬁgl\llger agepl 1 Sal§J 7t & a%éééw(’ilﬁ?ee&aal?he
surface area _of .the. 10 portion. wh the electric equj nt .bgx overl aps
The rhgi B RREeT i o Bet pRfioE e catng pfad trtim it LD Rt At
surface grea (i.,e.., the surface area of the regio wher e t axi al, fan
Sonduct sHBPORSF FseKE e eRstRE gt Fweueh Aniopiace il e Grasing: ?fﬁlevﬁsﬁnfﬂe
axial fan provided .in an upper portion of the casing is _driven, air is
drawn i ncqWRReRt boxds arrargeddielaw thecadalfgn inside thecasing suchathagl, Ay 2/pdan view) own
15 out through a top face of the casing. The electrical equipnent box is

ar r angedofkthe lsasingitit pyerlape theaggiontwhere gheoaxialtfan eondwstshlowings werke bna plans

bl owi ng work and configured such that the surface area ratio of the

over | appviey ofithé aesingrtbaritip ¢f e overlipping suxfaca arem(ilet, thé surfadei yemof thesear ch
conducted by the inventors of the present invention, this surface area

r at i waportibs ookt etlle tebednécal ogaipneenti Box whirldpstthe regionewherei thet dxdalafan f 1 ow
resi stance can 20 be suppressed w thout daneging the effectiveness with

whi ch t heoriduets thldwinlg W6H) dTEHRt 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



box is cooled. This surface area ratio enables the anmount by which the

el ectrical equipnent box protrudes into the region where the axial fan
conducts blowing work to be suppressed and the increasg, in air fl

resi stance to be suppressed without damaging the effec 1$@H§§Ebﬁﬁé3wanch
the el ectrical equipnent box is cooledQ 25 The outdoor unit of refrigerator
described in claim8 is an outdoor unit in accordance 21 Septenber 2006 10
with claim7, wherein, in a plan view of the casing, the ratio of the fan
out si de wHtagEiiar?, vﬂ'feréiﬁ,einaaxel\?h Vit of thel d2ing e thdtrtio bf theshaardutsidélgiagietdrhe
casing is 0.89 or greater. Wth this outdoor unit, the fan outside dianmeter

of the axfthé alififah $o thaN&Hpth bf'a sHOPTSA 6SHRE ca¥irlelis 018D dr@gikdy of a short side
of the casing in order to reduce the size of the 5 Casing in a plan view

Even in thW%ﬁis%pﬁBoP‘dhﬂ?%e %tonﬁﬁﬁé 'd?édﬁﬁtgr \oF Eq'%' &i&??&fﬁs 19%ef Ght 1 NI
the overl apping surface area ratiro wth which the electrical equipment box
over | aps I eg| t I.al. 0 t. ] . or
| ess, thcecgbgaﬁ’ﬁﬁ%w @ytﬂ@\/\lﬁél’n%ﬁl.l {;&ﬁaé%rg%:lfi % ?gg}% c%gfééﬁﬁé’nc{e?\@%g&g\ré%%ﬁr% ugd%esgii’t(rill1 o the
regi @n wher e .t he .axi al an.cqgnduct s .bl ow work can be.s ressed,and the
o SascRRTnE A A HIRD e &R 4 O i of n ptdbllp Bl SoBBB BT it R TRAEH RS he
effectiveness with ich the electrical egui nt box js cooled. The
out door S§HINE Hie PY§TIAPREIEa PUHacEe AICR 196 it CWhICH B QCQHC@UF%BmC%iLPXi n
accordance with claim8, wherein, in a plan view of the casing, the ratio
of the |Wgeps die raommhers the awal fan ce@&cmbmgévqr&n@t H0Bforalesmridesi de
of the casing is 0.80 or greater. 15 Wth this outdoor unit, the shape of
~ the casiamgpunh by vphish the eleetrisaltaquinphent bos peotrudss antoghe aegion mdwore the agiader to
reduce the size of the casing in a plan view Even in the case of an
out door fanicondumts blgwimiwork ¢dmi sz suppressed ind thetindreapetih airdlew resigpancg canr f ace
area ratio wth which the electrical of equi pnment box overl aps the region
wher@ t e suppidssddawithewtndintdging ke Mg tivenidss twiitt) wh¥chothel ede@ricdl hegquipiannt by
whi ch the electrical equipnent box

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 umit 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.



20 protrudes into the region where the axial fan conducts bl ow ng work can
be suppressed and the increase in air flow resistance can be suppressed

wi t hout damagi ng the effectiveness with which the electrical equipnment box
is cooled. The outdoor unit of refrigerator described i n2tSeptemben 20Gh
outdoor, unit in accordance with any dde of clains 7 to 9, wherein the

el ectrical equipnent box is 25 arranged such that it faces one side face
of the casing. 21 Septenber 2006 11 Wth this outdoor unit, the outdoor

unit can beWassthisdwdooramst, mdtdboamﬂitvuaﬁ%e%%m&@h%:@@&hkéﬁ@%g%@q pgcause
|

the el ectrical equi pnment box can be accessed easily fromo ace of

th i Thsl ' ! | ' 1 bt
11 S S o g S8 LT e

equi prrentsidl@qycei&ﬂgg(ggﬁlg.ed such that, in a plan view of the casing, it is
offset fromthe center "of said one side face of the casing. Wth this

out door uni r t he overl appi,n rtion can be reduced
and the i n%eetgggd@g %nlﬁf% I 5\%@ $egéﬁ°§t(§er§8%€ecdar‘|‘? b%a‘ghﬁgré%%dO'HBE%éJ@ﬂt He

el ectgic i t . box is offset fromthe center of said one side face.
10 THe ofresEdite ith clpiny E?TWB%F%@F eIf@Eﬁﬂi pePmEniChox imarmnged sushdhatdior
unit in - cor.danfien wi th ¢laiml1l, wherein the electrical equipnment box is
ar r anged? SURHI$8F theicasing, 1hs offset fgtn dhe qemter ofisaid gne side fase bbthetcesing.n a
corner secty of the casing. Wth this outdoor unit, the surface area of
t he overl ap\gﬁﬁéh‘BSF@PBhu@&ﬁg%M@dmfdhd overteppingpoatiee cambateduéddoad

r esi stan&% .can be suppressed because the electrical equipnment 15 box is
ar r anged™eriDereass, Wetir Jlavy iresistasicetdan asippressdthbeanbel dey electricaloéquipment

refrigerator described in claim13 is an outdoor unit in accordance with
any one bx igloffsetfrom the cefiter ehsnicome sidefaebect ri cal equi pment box is shaped

such that its surface area in a plan view increases as one noves downward
awayl0 The outdoor unit of reﬂ'igerator described in claim 12 is an outdoor unit 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  box is 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.




fromthe axial fan. 20 Wth this outdoor unit, since the electrical

equi pnent box is shaped such that, in a plan view, its surface area
increases as one noves downward away fromthe axial fan, an air flow path
can be secured in a position close to the axial fan wheld SeptembeseP08n t he
air flowresistance is large and the H2r drawn in through a side face of
the casing can be nade to flow snmoothly toward the top face of the casing.
As a result, the increase in the 25 air flow resistance can be suppressed.

21 Sept enberhed@firical ZqhliEnédh ok 'of Gatdodd W MREEritedXin Aaift!l 4 208orifigted to
described in claim14 is configured to house electrical equipnent -

conponent,susdRfbciricaP F:(?MI mesk édﬁ%}o@,@m@ P.rﬁd ?s'iﬁtjo@ﬂlggfi?ﬁdé folerck 3tQ rrefﬁ%g%a@@ﬂ H

unit of the type tha raws 1n air oma si ace, exchanges
the air, : ' QE& r t n& td :
equi prren?utgg(% %ﬁ%ﬁgﬂg&?g‘% vﬁt {ﬁhﬁgﬂéggaﬁgﬁn{a dge;’/(,&la ?hg%e@ot%?%e Ahd a
partition te..The box,main body.is rovided such that i.t.faces.pne side
Pace of “THELEYE: hg Mo el SRk R oS sBhneal Bor neine Pronid s
one sjde face, The | ig rrbfr I S rranged S0..AaS tﬁ cqyer. the ,opening in
Uhe Box iR BB%yBan,RoqYarh i BAmBE, A8t & PeriiprRldts ilieskoX MeAtBod¥altn body
and serves to partitiaqn the space inside the_box main body into a front
space onProxiledisych that ik fases oae gidelage oF the kasing avd has anopeniag ipghe sidee from
the lid menber. Wth this electrical equipnent box, various sizes and
shapes othewspédkati foegs saidponaides faceadbpdidamembgeds aanged| so ps smaovsr thet in a
t hr ee- di mensi onal manner because the box main body has a two-1Iayered
st r uct urepenfg inj the dvox inskeinl boty.t The pratition plate i3l proeided iuside thedwix maipdwodyand a
back space in which electrical conponents can be housed. As a result, 15
wast ed spmicervasstogrrtitivn thexspagd instdediie dax nhein dodpiimateftontnspatdenahedidr i cal
equi pment  box can be made nore conpact. The el ectrical equipment box of
- out d@or mBinberdédecadeetshek Bpate dnthe §idé ppuiite @i the Gidlmember.
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



equi prent box in accordance with claim 14, wherein the partition plate is
made of resin. Wth this electrical equipnent box, the front space and the
-back space can be 20 electrically insulated fromeach other with ease. It
is also possible to nount electrical conponents direct P} SeptembepaPPBtion
pl ate. The electrical equi pnment box ofl®utdoor unit described in claim16
Is an electrical equipnment box in accordance with claim 14 or 15, wherein
the electrical conponents include first electrical conponents that are

accesseda Wotwh dagree 0f drRgu@ryOhfiér efelounlbor undd i instdlRd0 UKHEO it st Ugledtrical
i nstall ed and second el ectrical conponents that are accessed with 13 21

Sept enbegom nts@rd AarEed irtle Hont §gagelency after the outdoor unit is
installed. The first electrical conponents are arranged in the front

space. Wt yidhihiselIBGHEAICaui SHUMPHEE ) Brst bRGTch ShinBbihs, 62! ercagpanent s.
trica e.

i.e., elec conponent s g., 'a control circuit® board) that are
accessed_ W hj e of. . E y.after et Lt

i nstall e%‘yﬂlélérhg%r reg%g%dgéﬁqlhéuﬁu?toiﬁéﬁgggg% %r%dg%g?lste{iher ef%?l?eéholedggrtgge@sed by
simply rgnovin he Jid nber.. (.e..9. en accessjng.,a gontrol ci,rcuit
boar & f of SaifaepaFSE e gpidaer soie i dfkeatet e BERRERY B ok, FRRL iobeq MM box
-of outdoor unit described in claim,17 is.an electrica equi pnent box in
accor dan@er%'fﬁ’rﬁﬁpea%g;esa?@gwmlﬁmwagﬁa‘f i megheF (5% Vhen skesTIPg 8 sprtralg
components include | ow heat em ssion conponents that emt small amounts of
heat whefirquitdogtd 196 ghe nuipase iof adipstifigesettingsh and hi gh heat eni ssion
conponents that enmt large anounts of heat when the outdoor unit is in

~ oper at i on. Theeelentgeal regaipment dok of outdogyomithdescribed iy elaimydd isrant ¢lectiealk
space. Wth this electrical equipnment box, it is easier to cool the high
heat eni gpiipmentIBoxcnmpaoedtanse with eny oseoff cdaimsodettt $6,awhémsinetheeslscteipal
reactors which emt |arger amounts of heat than control circuit boards and
ot hel0 | oswrysaienBrihcladolow berp endssich comysonegtstibat entit small awounmts ioflBedtihenasi ng

because the high heat em ssion conponents are arranged in the
the outdoor unit is in operation and high heat emission components that emit large
amounts of heat when the outdoor unit is in operation. The high heat emission
components are arranged in the back space.
With this electrical equipment box, it is easier to cool the high heat emission
15 components — i.e., such 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 éooling
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




back space. The el ectrical equi pnment box of outdoor unit described in claim
18 is an electrical 20 equipnent box in accordance with clainms 17, wherein
-the box main body has cooling fins that project in a d'% §ction opposi te of
sai d one side face of the casing. Wth this electrical {1 PpiamRenyfilo ¢ he
cooling fins projecting in a directiodd4opposite of said one side face of

t he casi ng enabl e cooling of the back space by the air flowng through the
i nside of the casing to be pronpted. 25 The el ectrical equi prment box of

out door eqipmeieb6x ib&dotdance Hithah§ ond ofibla@he ¢4 ko ¢8| whekeibahé partition pR6 14
equi pnment box in accordance with any one of clainms 14 to 18, wherein the

partiti gis Bhaddow SRBoR ik BHRV¢hE Boht %céﬁﬁbdck%bﬁcettgg‘etﬂérpm space and back
space together. Wth this electrical equipnment” box, a w ndow section is

provi ded | i aicita oo IS bl s SATIOREA! e BAARRAGINL D | e

back space can be access out’ renovi ng e partitio hus,
for exa LE i S e . .ectrical
compononRd deericel b BORARE wPRRER IE e hx AR S Eaub T iR REn R
degree of freguen after the outdpor,.unjit is installe the co ent can
e e 228 SR eaa Ry o6 SHRPLL if thbosoes TReRey To, a6k B SEAPE, w i h
this electrical equipnment box, it is also possible to install, first
el ectri é%\‘fonéo‘ﬁﬁﬁﬂ%éit‘?nm@éﬁ %Fe@iqcm‘;&f CEB‘RBB%f‘@ttaﬁ%@%ﬁF%lW“L@C ed
with a high degree of fre uencia after the outdoor unit is installed)_ in the
back s9astee of iecquprayt #fterdhe eyidoprunit inistadled) thel sempopgnt cae deraceesged n
claim?20 is an electrical equipnment box in accordance with any one of
cl ai s whiledeavdng tecpastiiomplatd inats ipatalied sate. With thas elsctrisal equipmentdioxect i on
opposite of, i.e., away from said one side face of the 15 casing is
provi dedt isalsa possibledo instalt fiest blextrival conpmuhents\{i.¢.h elebiricalet ompomienta thatque pnent
box, the bulged part nmakes it possible to widen a
10  accessed with a high degree of frequency after the outdoor unit is installed) in the back
space.
The electrical equipment box of outdoor unit described in claim 20 is an electrical
equipment box in accordance with any one of claims 14 to 19, wherein a bulged part that
bulges outward in a direction opposite of, i.e., away from, said one side face of the
15  casing is provided on a portion of the box main body.
With this electrical equipment box, the bulged part makes it possible to widen a
portion of the front space and the back space and, thus, makes it possible to install long
electrical components, such as noise filters,
The electrical equipment box of outdoor unit described in claim 21 is an electrical
20  equipment box in accordance with claim 20, wherein the bulged part is provided on a
lower portion of the box main body.
With this electrical equipment box, the increase in air flow resistance inside the
outdoor unit can be suppressed because the bulged part is provided on a lower portion of

the box main body.

25 The electrical equipment box of outdoor unit described in claim 22 is an electrical




portion of the front space and the back space and, thus, makes it possible
to install long electrical conponents, such as noise filters. The
- electrical equipnent box of outdoor unit described in claim?2l is an
electrical 20 equipment box in accordance with clai m 20 Saptenaber 2006
bul ged part is provided on a |ower pbBtion of the box main body. Wth this
el ectrical equi pnent box, the increase in air flow resistance inside the
outdoor unit can be suppressed because the bul ged part is provided on a

| ower pegiip@enObox lih ackRdantei witheliim 2} Wherell tetboxcalirebody bEmprifesxa of
outdoor unit described in claim22 is an electrical 21 Septenber 2006 15

equi DUEEEeePHfétailBoﬁﬁ&@hﬂﬁé]SPm\éfal Endd Adsh Bk paff 1R 6F rbdig. DOX mai n body
conprises a sheet netal box part nade of 'metal and a resin box part nade

onpri ses”a_sheet _ | _ :
ar rangi ng W e Rl B0k AFRRE i be HORCL b ARt ARRE

box par EREoHE eaietpisc s dfrirRRiende RS outls Pifiohet § AACRNG el 5

23 is an el ectrical .equi pnent.box in accordance with claim?22, wherein the

bul g\id ﬁ%@ﬁ@hﬁggmmgﬂﬁﬁmfmﬁm@?nportion of the box main body. The sheet
tal b t titut th ti f th in bod Th

et a 0X iﬁg constituytes e upper, portion | ~he. box galn ﬁc% e

resin box glegtpiqak pquipraents hox ploqitdoorounit descaibed fa clim 23 5 smelectival and
i ncl udes the bul ged part. Wth this electrical_ equjpnent box, the bul ged
part i seauinpentobeximaerosdanse with plaim 23 whereiy the bulesd nagsisproyided on@ki ng a
portion of the box main body out of resin can contribute to reducing the
‘cost of lawer mirton mfdhe beguinpimebodyb Fhe stBeBmetd] s part ponstitytes fthe MPPEX awi ngs
Figure 1 is a schematic perspective view of the outdoor unit of an air
condi t i poftivg of the box main body. The resin box part constitutes the lower portion of the box
10  main body and includes the bulged part.
With this electrical equipment box, the bulged part is easy to form because it is
formed by molding resin. Also, making a portion of the box main body out of resin can

contribute to reducing the cost of the electrical equipment box.

15  Brief Descriptions of the Drawings
Figure 1 is a schematic perspective view of the outdoor unit of an air conditioning
system in accordance with a first embodiment of the present invention.
Figure 2 is a view from direction A in Figure 1 showing the outdoor unit without the
fan grill of the top face.
20 Figure 3 is a view from direction B in Figure 1 showing a cross section of the insidé
of the casing.
Figure 4 is equivalent to Figure 2 and shows an outdoor unit provided with an
electrical equipment box in accordance with Experiment 2.
Figure 5 is a view from direction B in Figure 1 showing a cross section of thé inside

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




systemin accordance with a first enbodi nent of the present invention.
Figure 2 is a viewfromdirection Ain Figure 1 show ng the outdoor unit

wi thout the fan grill of the top face. 20 Figure 3 is a_view from
direction Bin Figure 1 showing a cross section of the iA$@pterpper @06
casing. Figure 4 is equivalent to Figurl® 2 and shows an outdoor unit
provided with an electrical equipnent box in accordance with Experinent 2.
Figure 5is a viewfromdirection Bin Figure 1 showing a cross section of

the inside Fur®f6 ishe pepspebtived sleanshdwigche! dxiénbl Aspeatantd & fethe cdlédtfiéed
equi pnment box). 21 Septenber 2006 16 Figure 6 is a perspective view

show ng té&ﬁipﬁi@n%ébé' appearance of the electrical equipnent box. Figure 7
is a viewfromdirection Ein Figure 6. Figure 8 is a perspective view

show ng the %hf?ec ' WS BB W fghe lid 5 menber renoved. Figure
F edig)éeef?%ectlva 12 6

9 is an exp e view showng the el ectrical equipment box wth

an et act ri coleBt i AEREE ey, hobdng Tne HteiPaP SubiRed 104 fith A 130

enbodi.ment . 10 Fi g‘l],ll‘e 11 is equivalent to Figure 3 and shows an out door

unit Pn REBPGAFAPEVSHth a second enbodi ment. Figure 12 is equival ent to

Figure 2 ang_shogvs an o tgo r unit, in,accordance wth a third enbodjnent.
JarR AEplodep elee

Fi gure 13 i SIBYfu? JBARAKP FPeetive Yify sheswee dhe elgewisal eqippentbox Wik dance
MR8 R barition plate removed.
Figure 10 is equivalent to Figure 9 and shows an electrical equipment box in
accordance with a variation of the first embodiment.
10 Figure 11 is equivalent to Figure 3 and shows an outdoor unit in accordance with a
second embodiment.
Figure 12 is equivalent to Figure 2 and shows an outdoor unit in accordance with a
third 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 oqtdoor 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




Preferred Enbodi nents of the Invention Enbodi ments of the present invention
w Il now be described with reference to the draw ngs. 20 [First

Enbodi ment] (1) Constituent Features of the Qutdoor Unit Figure 1 shows an
outdoor unit 1 for an air conditioning system (which i s2bmerigpbenp2006
refrigerator) in accordance with a firl§t enbodi nent of the present

I nvention. The outdoor wunit | fornms part of a multiple-unit type air
conditioning system It is installed on the 25 roof of an office building

or the |ddegmaiicatiapisiaged to a plurality of indoor units through 21
Sept enber 2006 17 comruni cation pipings. The outdoor unit 1 is of the type

that draws The diitdook BN RisSdfA8e tyifeCthafdRANESS: 18R a siffelficd, RRcRinges 8B bl ows
the air out through a top face and is provided with the follow ng: a

casi ng. 1git ik HHBoWEIEIASEAToBRE BUbb 1ik3 41015 B ity WhEEABNIAE 121 2

bl ower fan axi al tan) provi n upper portion o 12;

and a0 f S 691 o GHARISAischB FEWI GBI TN BU%0R31900 MondionCaST N0

12 has t eral” shape 0 rectangular para epi ped®and conpri'ses
CILhL R e e P o D P M G2, O
o1 11 ar 15500 nget 0906 e PBRdP anged At each comer of the casing 12 and
extend fromthe top edge to the bottom edge of the casing 12. The supports
21 secur e Thasasingd3rhasithe geagrabslinpe ofa rectangples hargligiepipeshand eeMpEES panel
24, the pair of side panels 25, and the bottom panel 26. 15 An air outlet
22a (t opchieflyethe dollgwing! supparts 3perrangedi at epeloof the douncorness of thectasing 12nha t op
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-like members that are arranged at each corner of the casing
12 and extend from the top edge to the bottom edge of the casing 12. The supports 21
secure and support the top panel 22, the front panel 23, the rear panel 24, the pair of side
panels 25, and the bottom panel 26.
15 An air outlet 22a (top face) comprising an opening is provided in the center of the tof:
panel 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 is discharged upward through the air outlet 22a.
In this embodiment, the front panel 23 cpmprises 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 23c arranged below the middle front lpanel 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




panel 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 is discharged upward
~through the air outlet 22a. In this enbodi nent, the front panel 23
conprises an upper front panel 23a arranged bel ow t he 2lopepignreri2006,

m ddl e front panel 23b arranged bel owiB8he upper front panel 20 23a, and a
| oner front panel 23c arranged bel ow the mddle front panel 23b. Thus, the
front panel 23 is constructed so as to be divided into three sections:
upper, Eddleds 25 dFAMRE air TS the BasilATE |In 2is RAbodinett, eabh b e the’ARin &8
drawing air into the casing 12. In this enbodinent, the air inlet 24a (not
shown i ' I ' . ' lally
he. ent 175 PRBEeL! &7 hpbAR haThsSR TS bl oide pand D B RGNS ' 0}
Sept enber 0 [ fonl o) ] | k] I AQ: In
hr s enbarepse B EohlRafEPor Xy | {epbh Mbe lctng £ Brdulh HER diolels
occupieﬁﬁa rtion of the side panel 25 that excludes a portion close to
the fro a’pﬂ‘gﬁel 23. Air is drawn into the casing 12 through these air
inlets 24 5a. 5 The_bottom panel 26 suppor.ts and .secures the deyvices
and PBi pi ngﬁ‘%ﬁ‘?ﬁ%@nﬁlpqu RUPPORSS A eciies fhedevicss 290 RiBinE that meke uBERE orn
panel 26 is supported on _ the four supports 21 such that a space is_forned
bet ween outieop sfrigeraplsieguity. dihe hotlen paneh PP as punposted padhe fogsuppergodt
refrigerant circuit 13 includes a conpressor 13a, a heat exchanger 13b,
and pi pisneh thata spaee isdfornasl betwerncthe boitern pansli26and thejostallationmhefaesnpr essor
13a, heat 10 exchanger 13b, and other nain devices are secured to the

bot t om panEhe @@dobmrefitigerant ditvaitddvinckesnadomppissor 13aat heakexahpngdre 3but door
refrigerant circuit 13 are arranged chiefly in the bottom section of the
casi ng had pipiaghtst saxehangenndsdlthese dbvdbaaprgether] Fhie ao@@ressqrutdn, thvat it
faces the three air inlets 24a, 25a. The heat exchanger 13b is capabl e of

Ie>r<] lcgtaggiggg?ah egtal_ib@faﬁ@@mea mi£h dedigéite sebidteditd tHY BoMbm Paid) 26U BISKAIE thé
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




15 The blower fan 14 is a propeller fan and is arranged in an upper portion
of the casing 12 in such a nmanner 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 Flopeteatbes29898s 14a,
and a fan notor 14c that rotationallyl®rives the hub 14b. The fan notor
14c is fixed to the casing 12 by means of a support frame (not shown). Mre
20 specifically, the blower fan 14 is arranged in a position correspondi ng
to the y@hporeats apasinvieasr aid khventtppeirciir bodrd pae dbustdeandTis ustangéd sisdhower
fan 14 draws outdoor air into the casing fromside faces of the casing 12

t hroughttah @ Ricks kY Brbfit Béiel 235 Meretspedifically,tthe eidotrica aguipasaae bokhroigh t he
heat exchanger 13b, directs the air 'to the top of the casing 12 where the

air is gi r r; ' ' rigsubp ent
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position Dbelow the blower fan 14 and ove, t |, ower front panel 23c. (2)
Ext er nal Sﬁ%ﬁé‘f&%Sh@mﬁééﬁﬂge%?mﬂﬁéh%?l@@?‘wrt%mﬁﬁiﬁtﬁ%nt box The exter nal
shape and arrangenent of the electrical equipnent box 15 will now be

descri bed Thei exgernalyshape and arrangemant gf the olectsical ¢quipmentdpxgly wéld ngw 5 i n
Figure 1 showing 10 the outdoor unit 1 with the fan grill 22b of the top
panel 2deseribbdiusidg Fipes hend 3 gRigare FisquviewFrom dérevﬁuem\gon Figige duhewdng unit 1
fromdirection Bin Figure 1 showng an internal cross section of the
casitg fi2 ovitddortlidt ¢ ovirlt dmsfan gidh22indf diehtp phmel 22 exelndedifima theofigurehe
figure. As shown in Figure 2, the electrical equipnent box 15 has a first
box par Fighea3 i@ widws of the outdoor unit 1 from direction B in Figure 1 showing an internal

cross section of the casing 12 with the compressor 13a and other devices excluded from
the figure.
As shown in Figure 2, the electrical equipment box 15 has a first box part 15a that is
15 provided below the blower fan 14 and a second box part 15b that is provided below the
first box part 15a and has a larger surface area Sb in a plan view than the surface area Sa
of first box part 15a in a plan view. More specifically, the first box part 15a is the portion
having the width dimension Wa and the length dimension La in a plan view. The second
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




15 provi ded bel ow the bl ower fan 14 and a second box part 15b that is

provi ded below the first box part 15a and has a |arger surface area Sb in
a plan view than the surface area Sa of first box part_ 15a in a plan view.
More specifically, the first box part 15a i s the porti chl SealeMReEt306, dt h
di nension WA and the | ength dimension20a in a plan view. The second box
part 15b is the portion having the width dinension Wb and the |ength
dimension Lb 20 in a plan view. Here, the width Wb is the sane as the width

VA. The Wingthe Blbwes fAn00ge$ rurdiey) tIRethise@bbdib@ngndid pertidacientle Raxulaart 15b
bul ges toward the rear panel 24 i1n conparison to the first box part 15a.

The el e%%i'bﬁaﬂ oStdifeRd By dub@adtinkotheSciiulA 19 8idn YeFined BHithe rAtids Ploffhe/ hey, 1t
overlaps the portion“where the blower fan 14 conducts bl ow ng work.- The
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equi prent box 15 close to the blower fan 14 grmre specifically, the portion

of t he thusurtace amache ethe first hex partddahit peartaps the) regioatT ivaplagpdew has r egi on
Tin a plan view has a surface area Sc (cross-hatched area in Figure 2).
It is preudrecares Bat(cronehateheédoaresin Bignro?). It isprefened thap tharatio(felbd) af ea Sc
to the surface area Sd of the region T be 0.09 or |less. 10 The el ectri cal
equi pnelthe dexlaffing surface aregeSt te tichsurfaet ates Sid of defregipn Trberd.0Ner lesat er of the
front panel 23 (nore specifically, fromthe center line OGP in Figure 2).
In 10i s eThoeleoRichl eduigmeltanixr 1 il artabiged sBcH thaok il bffset Pohsthe cemet b ri ght

of the center line OGP of the front panel 23 and arranged close to the
corner e Fdat pasdlMB {Aore specifically, from the center line O-P in Figure 2). In this
embodiment, the electrical equipment box 15 is offset to the right of the center line O-P
of the front panel 23 and arranged close to the corner of the casing 12. .
As shown in Figure 3, the electrical equipment box 15 has a slanted part 15¢ that is
16  provided vertically-between the second box part 15b and the first box part 15a in a side
view 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.
Consequently, the portion of the electrical equipment box 15 facing the rear panel 24 is
shaped such that it follows the streamline F along which the air drawn in from the 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 equipment box 15 protrudes somewhat more toward the rear
panel 24 than a conventional electrical equipment box (e.g., that shown in Figure 4) that.

is long in the widthwise direction and reaches across almost the entire width of the front

25  panel 23, and the volume required to house the various electrical components is secured




As shown in Figure 3, the electrical equipnment box 15 has a slanted part
15c that is 15 provided vertically-between the second box part 15b and the
first box part 15a in a side view and is configured such that its surface
area in a plan view decreases as one noves fromthe top! Segtesnbemd0@®Econd
box part 15b to the bottom end of the2lirst box part 15a. Consequently,
the portion of the electrical equipnent box 15 facing the rear panel 24 is
shaped such that it follows the streamine F along which the air drawn in

from t heéyarévididg ithd Rbendsak pagbEShbel S € firsidRsk ikt 15ae casing 12 flows toward
yr g it

the air outlet 2a of the ca5| ng 12. Thus, this electrical equipnent box

15 prot r udgSthE0TENHhe D sRct BeAafo "(Dﬁ., réfahe fRPGRSIdE AidmEaér B of HEVEIBvePnal
el ectrical eqU| pnent box (e.g., that shovvn In Figure 4) that s Iong in
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of a short side of the casing 12 to the Ilength Wof_a long side is 0.80 or

| ar ger . <a%ig12 of thp ontdoer wrbb R madranoge gempact ime plabadswig 12 of the

outdoor unit 1 has been nade nore conpact in a plan view (3) Operation of

t he Qut dood) Operativhef heddutidoarUndif t he outdoor unit 1 will now be descri bed

using Figures 2 and 3. 10 Wen the outdoor unit 1 is in operation, the

bl ower f anTHedopesatibniof the autdboramitd witlmow be destribédsusitigabiguien2antd Be i nsi de of

the casing 12 through side faces thereof, i.e., through the air inlets
24a1025a. When @he ogtdeorunint ¢s inhepetftion) thelowas sl 4 Rrdrivgh adddaex edsanges

neat air is drawn into the inside of the casing 12 through side faces thereof, i.e., through the
air inlets 24a, 25a. The air drawn into the casing 12 passes through and exchanges heat
with the heat exchanger 13b, which is arranged such that it faces the air inlets 24a, 25a.
After exchanging heat, the air flows upward and is blown out through the air outlet 22a

15 by the propeller blades 14a of the blower fan 14, As a result, after the air drawn into the
casing 12 passes through the heat exchanger 13b, the air 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.

20 Since the electrical equipment box 15 is configured to have a first box part 15a
provided close to the blower fan 14, an air flow path is secured 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. Additionally, since a slanted part 15c is provided

vertically-between the second box part 15b and the first box part 15a, a surface is formed

25  which follows a streamline F along which the air drawn in from the air inlets 24a, 25a on



wi th the heat exchanger 13b, which is arranged such that it faces the .air

I nlets 24a, 25a. After exchanging heat, the air flows upward and is bl own
out through the air outlet 22a 15 by the propeller blades 14a of the bl ower
fan 14. As a result, after the air drawn into the casinglSegiagbes20f6ough
t he heat exchanger 13b, the air flows &2ng such a streamline as to be
directed sinultaneously inward toward the inner portion of the casing and
upward toward the air outlet 22a. For exanple, an air flowsimlar to

streanl i nddé fatey of eiescading! IEAoR9tdwaA hE afruriel 224 6f @Rl caSidpiIRMARL R 15
that faces the rear panel” 24. 20 Since the electrical equi pnent box 15 is
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14, an air flow path is sec I'n a position Ioseto ) ower fan 14
h the ef ¢ . . : ' : .
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t he ai d i n.fromthe ai.,r Jinlets, 24a, 25a on 21 Septenber 2006, 22 side
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r
faces % g of dess; uir flgWenath issecured in g pegition slosgfo theblowerifag 142 As
aresult,  the aii_[f that flows along the streanliine F can be nmade to flow
smoot hl y Vibarathe etfest onihe astlow sgsirtance Ae lasgeand an gyerlappingrawface asea £ is s
configured to have a first box E)art 15a provided close to the blower fan 14

and an oViEFWsg phatds sufficient taenable eadling of theelestticabéquipmentdrox! s Thusthai r

flow path is secured in a position close to the blower fan 14 where the
ef fect orelediricaliequipment bess 1 § iscvotedi and|the inereaselirnair Averresigpneegs supfressed.ar ea
Sc is secured that is sufficient to enable cooling of the electrical

equi pnent b Experifflenta] Verdificatiohect ri cal equi pnent box 15 is cool ed and the
increase in air flow resistance is suppressed. (4) Experinental

Ver i fliocat i oBxpétiresite fei® bbisduottieo Conflt the air 31090 Pérférfanbe ofhh ofilde¥t unit
performance of an outdoor unit 1 in accordance with this enbodi nent. Two
experi ment SnWaédrdMiRe UaiMd thiSNémbodiment. Two experiments were conducted: one
(Experiment 1) using an outdoor unit 1 (Figure 2) in accordance with this embodiment
and another (Experiment 2) using an outdoor unit 1 (Figure 4) in which an electrical
equipment box 915 of the same type as used in conventional outdoor units is arranged in
15 thecasing 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




(Experiment 1) using an outdoor unit 1 (Figure 2) in accordance with this
enbodi nent and anot her (Experinent 2) using an outdoor unit 1 (Figure 4)
in which an el ectrical equipnent box 915 of the sane t Fe as used in
conventional outdoor units is arranged in 15 the casidé Beptemben2@Qfbor
units and el ectrical equipnment boxes @8ed in the experinments wll now be
descri bed. The size and other conditions of the outdoor unit, excluding the
el ectrical equi pnment box, were the sane in both experinents: the length L

of the i@hdteSDAB tRE lenpt DI 423hvASideldT the Qasihg 12 180.91 Sind theeratie UIW) bf of

| ong side of the casing 12 was 930 mllineters; the fan outside dianeter D

of the Bhouek: Saehh s O EbIWioFRUSHsNidKiné BRifll £ Ao, bet veen L he

bottom end portion r fan 14 and the top end portion of the
el ectrical I.p. . . The | t si de
of the cas}nrllgg%f, %QEU&Q@%%%%%F&%%{ g&%],smlegt g&éil?Qgt%‘aée r@%er{& Pfla t“% P‘ﬂr[d%)ugh
t he pas es | eadin 0 the topfs of bui L di nas. and 1 hrou e dpors of
el ovat onatovi: dBE femah F2of @ AsfChocpar 2n Py 160 PERiGy BeThin IBS0E o3
di anmgter D to the | th f g.short side of .the casing 12 is 0.91 and the
ot 1B (opaRpddox b TSR avas 230 uilidites andiiBe priahe i, WoviLhe SRR Biie. of
the casing 12 is 0.83. The size conditiaons for the electrical equipnment box
15 in Bdfarandehe secandy koxapart [P |virg bothh 419 apillimetess. dhe elpetmcal equipment oy ¢
15a was 160 mllinmeters; the length Lb of the 5 second box part 15b was
230 mi | [bowekSewas apargadneloss it msomgr ofishereasing12 jspch thgh shepayariapplgaatea t he
second box part 15b were both 410 mlIlinmeters. The el ectrical equi pnent
box 15 watio @e/S)ged 00%se to a corner of the casing 12 such that the
overl apping area ratio (Sc/Sd) was 0.09. The size conditions for the
el ectri cal Theizprnoontitionx 8l thei ¢ledtxiparequiprher? boar @1 5ain Egferiméntdvsverd he
| engths La, Lb of the first box part 15a and the second box part 15b were
10 follows: the lengths La, Lb of the first box part 15a and the second box part 15b were
both 150 millimeters and the widths Wa, Wb of the first box part 15a and the second box
part 15b were both 800 millimeters. The electrical equipment box 915 was arranged to
face the middle of the front panel 23 of the casing 12 such that the overlapping area ratio
(Sc/Sd) was 0.10.
15 Under the conditions described above, the outdoor units were operated in such a
manner that the flow rate of the blower fan 14 was 185 m’/min and the rotational speed
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
20 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



both 150 mllinmeters and the widths Wa, W of the first box part 15a and
the second box part 15b were both 800 mllineters. The electrical

equi pnent box 915 was arranged to face the mddle of the front panel 23 of
the casing 12 such that the overlapping area ratio (Sc/8d)Sepigmoeng006s
Under the conditions described above, t24e outdoor units were operated in
such a manner that the flowrate of the blower fan 14 was 185 nB/m n and
the rotational speed and noise value of the blower fans 14 in Experinment 1

and Experinnantflodv nesistanveais udchibved Migen drubtetlapping neficbergd ¢S&BERdf this
Experiment 1, the rotational speed of the blower fan 14 was 813 rpm and the

noi se 2CmbdditBeassdd o 0.04Br Idvganwhi |l e, in Experinment 2, the rotational
speed of the blower fan 14 was 840 rpm and the noi se val ue was 60.8 dB.

Thus, the ais) fthRWrADHATEMESENRSicEiuifthert BokXPeri ment 1 (in which the
enbodi mrent was adopted) than in Experinment 2 (in which a conventi onal

arr angenent trﬁgtﬂﬁﬁé ils o¥Qh I 1.6 el D '
reduced by # r%pm an %tq??]elsnoi s%el\%g ueécl/\“g@éé broré{dfjsc{evgi %9%8!_5%5@83%%@@
resul ts r at hat an_ ef f.ect suppressi.ng .t he .i ncrease. Sept enber
2006 524 1ROAT P B BBl S5 RouEordbn BB IRUNP e VBRI B gl hee
area (Sc/Sd).of this nbodi nent is.set to Q. 09 or |less. (5 truct yral
et ai | 5. SPOVIRE o duemel SR SHHEH ObltE orAEsts: Hubuihs comBreph 13 2t gther
electric ui prent .box 15 wi || now be described using, 5 Figures 5 to 7.
Fi gure 5 9 icg? &#@W?&# ﬁpﬁbtbeﬁ%sr(ﬂwqo ingsfinsneigthe edeqtidenl panipomsny bhex are
showi ng an internal cross section of the casing 12 with the conpressor 13a
and ot hershoyay Bgureef cis &l arspeesivet Wewr pfjthe egtenal cappeamnce ofi shefelactrical
el ectrical equipnent box are shown). Figure 6 is a perspective view of the
ext er nal egpipamentibeel pand Figurel 7eis anvieva fromedjtactioe Btin Figurd 6. and Figure 7 is a
view fromdirection E in Figure 6.
10 The electrical equipment box comprises chiefly a box main body 51, a lid member 52,
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.¢., 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.

2b The side face parts 51a are generally L-shaped such that the lower portions thereof




10 The el ectrical equi pment box conprises chiefly a box main body 51, a lid
menber 52, 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 h an opening in
the side thereof that faces the front panel 23. The |id3i§?@é$rﬁ§9r2§0%

pl ate-1ike nmenmber arranged so as to co@® 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 t he hilgteoutolanb@iward theaf paiel 2pafehe Sadirgl 12./Fuch aFitheside fide. fRrts Sl1ad
menber 52 side) and a back space D on the side closer to the rear panel 24

of the capniifisdak quﬁen sidd eac ipder SRPGAI ha 4 ae;sﬂ:tllt@@gth I ad®eAReratds F4e) -

Thus, the electrical equi pnent box 15 has a two-|ayered structure divided
i nto tWo SRACHShat isGroviled bR R R_G: et
electrical 20 c%rrlps) rﬁg‘r?tg can be h gegl. (%fe gﬁ%&g?ﬁﬁﬁggy’a d‘rﬁe og{hrr%Pn
body 51 | !R; | d r . I e f t b.. a.:.Lop
face part 1801;8%% a g%)et ? %‘;ntﬁ 1(‘:1 g%éﬂp%a?téélﬁﬁt.eﬁﬁnﬁ %Ssgiﬂg%?%e%g {iﬁehgox
mai n Body_51 i nmade 0 heet tal..25 The side fac rts 5la are
Gener 81| YRRt 3 AT BthafAcchi e YETIeBLesEes of eaies e Pads SBRLaE BHBER 12006
25 bul ge putward t rd.the re anel 24 of th asin .. Each_of the
side fac ég?) P?@@fgﬁeg%%ég £}énﬁ@fg‘p‘éfrtﬁg HPRET(S aﬁ%?*f‘%jié is pEavidrdswith gept 1
|l ength La and a | Qwer_side face part 51f that is provided bel ow t he upper
si de f aceé Tpeirrgulardiole il hposmrisingn wectapgigenhaley that is larger than the depth
length La. Lid fastening parts 51g for fastening the lid 5 nenber 52 are
provi ded onTht&eaydage pait Sébl e theoportipe of ithie boxn omim hedy 5§ renstiuting the facosest
to the front panel 23 of the casing 12. Each of the upper side face parts
51 e is pha\facksdowardithe acar panelrfudfthe lcasing 32hThoraar favk pyrtad Ibemnzprisas an
hol e. The rear face part 51b is the portion of the box main body 51
constDt utupper tehe fdcaqart 51i that corresponds the upper side face parts 5le of the side face
parts 51a 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 S1c 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 uppel.'
fastening part 31k 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 51b, and the bottom face part 51d constitute a bulging part




"that faces toward the rear panel 24 of the casing 12. The rear face part
51b conprises an 10 upper rear face part 51i that corresponds the upper
-side face parts 5le of the side face parts 51 a and a | ower rear face part
51 j that corresponds to the |ower side face parts 51 f21 Septdmbei 20806 ace
parts 51 a. Cooling fins 54, 55 that pgotrude toward the rear panel 24 of
the casing 12 are provided on the upper rear face part 51 i. The top face
part 51 c is the portion of the box nmain body 51 constituting the face that

15 facesgt guanghdeeolaid RED¢bar2ganef ™ b} the cﬁﬂﬂgi oULRE Mbehsdshde ddptk! ant s

downward toward ~the inner portion of the casing 12. The top face part 51c
IS provi ' I tening part 51k configured to be fastened by
a suppof@ﬁﬁs‘gﬂ#%%(%%t%m% dg]?'the casing 12. The bottomface part 51 d is
t he portio&agj;. ﬁ?e box main body 51 constituting the face 20 that faces
toward the lfl 1'[|z3ei‘-\el 26, and it is configured such that a portion is cut
away on 't L. d nber, .52 side, thereof. The ttomfage t 51d is also
D ovi dod whilid meTREE S22 gERArRly Talaneulen Pl Ry MERer (ahB Tpitehetiadiny o
support frame (not shown) of the casing 12. The | ower side face parts 51f
of the pidifastening pges fhg aihasorawssar the likgeln hisesmbedimenty the lid memher 32ds 1 of
the rear face part 51b, and the bottom face part 51d constitute a bul gi ng
part 21nmadpoépeetmetsds 26 56 that bul ges toward the rear panel 24 of the
casing 12 and increases the depth dinensions of the spaces C and D. (B)
Li d Menber(C)Hartitioh Pleteber 52 is a generally rectangul ar plate-Ilike nenber
that is fastened to the 5 1lid fastening parts 51g with screws or the |ike.
In this enBediparition plate 53 dn nhisbanbdiimest compasesf§ twah phite-tiké ahemkers, an
Partition Plate

upper partition plate 53a and a lower partition plate 53b. In this embodiment, the

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 51 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 53c 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
S1a. 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



The partition plate 53 in this enbodi mrent conprises two plate-Iike nmenbers,
an upper partition plate 53a and a |l ower partition plate 53b. In this
enbodi ment, the 10 partition plates 53a, 53b are made of resin. The upper
partition plate 53a is a plate-like nmenber provided insi &8 S¢ptetper 2006
body 51 in a position corresponding to 2he upper side face parts 51 e of
the side face parts 5la. Each of the two side faces of the upper partition
plate 5 3a is provided with a mating part 53c conprising a rectangul ar
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51h provided in the upper side face parts e and thereby support

upner. Par bl iof dfintndBax 13 Wn! ¥ Binifahblad STrchliibe SI 1o 2 plate| ke

menber provided inside the box ma 1ina position corresponding to
t he | ower si fa6e - S.15 ' ; r .5la. A su [t rt
53d that is %%ppor t eez)&élrrl\&tl h%otnﬁﬁc%%lf %{r‘gne?%%sg&pégiﬁ% g %?‘:t?gé %%"Qp%]?tﬁgo’éol{%ody
51 is proy on,a bottomportion of the |ower . partition te.53b. A

wi ndow se}énltcﬁ"(;%% sgghtsﬁg?g PR CtOHEDOPF%tﬁtassap’é?(?%mE%Ean é’&‘f?@bﬁ%gﬁ’ Iﬁlgcééflﬁ"er is
provi ded vertical | y-be u r partition plate 53a and the | ower

partit on°?5PBFFéSOSé§? a’e‘%&iﬂ?‘é{%@ﬂém angsuch évee{c SHITPRLCOBROBERIS 35 otpp dilters
arrangemegﬁ (Ijﬁf the electric conponents w |l now be described using Figures
6 to 25 928 H2h o the invegerscbla &dbi tarminal\bleckspingtor 62d,candca cpetsol eigmithnent
box 15 with the |id 21 Septenber 2006 27 menber 52 renoved, and Figure 9

i s an expbeasé§4pEhesisentsry 8136l ant aedcters e aredhigh hedteniissiouigmpontentsthatl 5
with the partition plate 53 renoved. The nmain electrical conponents housed
i nsi de t hemiblarge pinounts efheatrwinn thexutdsor unit isrbaningendshe oogral ewinceitboard

conponents as a reactor 61 ¢ and inverters 61 a, 61 b for the 5 conpressor
13a and t6rkeisd loweheat amiskibnasothponeit thetbdnitais small agRIROGENaS when e edbéd ter s

62a, 62b for the inverters 6la, 61b, term nal bl ocks 63a to 63d, and a
cont ri@ cunitidirtnning. -

The inverters 61a, 61b and reactor 61c (which are strong current components) are
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



‘board 64. The inverters 61 a, 61b and reactors 61c are hi gh heat enission
conponents that emt |arge anounts of heat when the outdoor unit is

‘running and the control circuit board 64 is a | ow heat I SSion C nent
that emts a small anount of heat when the outdoor 10 %ﬁgepf%“gﬁh%%. The
inverters 6la, 61b and reactor 61c (wW3&h are strong current conponents)
are arranged in the back space Din order to pronote their cooling when
the outdoor unit is in operation. Mre specifically, the inverter 61 ais

ar r angedplates &53ap$Bb i beoawsei tha gphrtifiorh pldtes 583mofItngref mmagle of, resincandhean ther 61b
Is arranged in a position aligned wth the cooling fins 55, 15 and the

react or déaritalycinswagddrah Sebdmain @iyt 31, Mddwhieathetinl€riers BEa, G186} thel
circuit board 64 (which is a weak current conponent) is arranged in the

front spRE@oC6REdaridSthel Asite mérsdszgcaibygbébddhae@@fcmi EbBPorindh Swhith( hfd this
enbodi ment, the upper partition plate 3a). Thus, the strong current
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Cnstal leW“fB‘f E‘\r%ié"g?f}‘fsf’?%ﬁ ﬁﬁ“ﬁﬁ?e“ﬁ%ﬁ”ﬁﬁ%hﬂ% Eﬁ?@gge?rgamiﬁ&g%@ 8 el e
mount ed TooteAEa e cPpeRiops aFCHEblE fRdbt B eber? SHOBREER o 63d
and the control c¢ircuit board 64 are nounted directly to the partition 21

Sept enbeVindonesechen gy {seesFigye 7k providedaypsticallysbetween theopartitian platesada.sap
are made_ of resin and can be electrically insulated fromthe box mai n body

51. Mearddile, the inverters 61 a, 61 b, the reactor 61c, and the noise
filters 62a, 62b (second el ectrical conponents), which are accessed with a
| owlfegr ee T nbisedfiltens $2# 1624y which aret abowparativiely lbngseleaisitall doarponemts, arer anged
5 in the back space D. However, the mninmumrequired access to the
I nver t erasrafiged inbthb 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 unit 1, when the
20 outdoor unmit 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 61c are arranged inside the electrical control box




arranged in the back space D can be acconpli shed wi t hout removing the
partition plate 53 because the termnal connections are visible fromthe
I'id menber 52 side through the w ndow section 57 (see Fi qure 7) provided
vertical | y-between the partition plates 53a, 53b. 10 Th&lmspiemper 2806
62a, 62b, which are conparatively long 29ectrical conponents, 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 6la,

61b, and of had epdaheat cnsRAdy GHRA! the GAMPFRARONTN kS Bldwed! faRNYSsle irlinkil,
upper space (which has a nar¥ower dept h di nension) of the box main bgdy 51

and the nHlowevér tHethsertetd 61841 dndrEhdtsl 6 Y %&ﬁﬂﬂéet@%&g?ﬁcﬁ%&%%g@e? hRer

conparatively long el ectrical conponents are arrange i s_pac)e
nor e speghidsedli 0 ' r I_nensj.on
of the " baygehin e KRk Ba g0 oRE Hlouaf (hthe Hab Bte el S1BorIEPbY Bploy uses
space nor LGl . i_bed prewviously regardi t operation o
the. out dosy 2RS¥ bacine sS85 51 BrsBRY e el R wgg%gf%qufg%n
into the casi,. ses .t hrou t he heat _exchanger 13b and then ows

al ong g's]uc lﬁd@gﬁﬁ?ﬁ%ﬁeﬁ R Beaﬁgr&?ﬁ E@E‘t%’&c%pn%&‘t @‘Gé’P&m‘ﬂi Wtcpqa?\éﬁ‘sd t he
I nner portjipn.of the casing and upward toward the air outlet 22a. For
exanpl 2, i cgih@s?.ﬁqw\}lgqlmspsgqncpdsg{qt%qﬁ.i ne F devel ops at the portion 6f the
el ectrical _equipnment box 15 that faces the rear panel 24 (see Figure 5).
25 The i nversﬂ%esfﬁsi?ulaﬁdmrtt§6am@mhefame@pomt@ segandzhoxapagietSh) of thiceledtrical

el ectrical control box 21 Septenber 2006 29 15 and emt heat constan:tly
when t he ¥WipRedox 1533 praviddd awlewet partips ofitbe elentricabequipioeenbex, 15 he air
i'nverters 6la, 61b and reactor 61c are sufficiently cool ed because they are
arr anged flow phth ibaedurehincepditioriclosemtthel biowet fen 14 éwhichdelopated iban hﬂﬁér t he
box main body 51 and because cooling fins 54, 55 are provided on the rear
face Iar tpdititn ofthesdeptided leyuipment 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 umit 1 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 cotresponds 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




5it is difficult for the heat to reach the front space C side and the
control circuit board 64, which has a |ow heat resistance, is protected.
"Since the bul ged part 56 (which corresponds to second box _part 15b) of the
el ectrical equi pment box 15 is provided on | ower porti%ﬁsﬁptwrei%ri cal
equi prent box 15, an air flow path i 80secured in a position close to the
bl ower fan 14 (which is located in an upper 10 portion of the electrical
equi pnent box 15 corresponding to the first box part 15a) where the effect

on the adléctfitalwquipdient 0L @ 5] thelat Jew path inepbsiasealose torthibloweofmrasisst ance
I's suppressed. (6) Features of the tdoor Unit and the Electri cal

Equi prenyidesed hatiieQRy f1owis ndt ijiéded 86d fHeCabre8RUinRIRNb W sthrce Mside
accordance with this 15 enbodi nent have the followi ng features. (A) In

this outoQrdddl lnd cathers 0 itite B8 [3RBingahE chdadlAWHENt O
the <casing 12 thr oucg t hgbgﬁgéé!dh@{sséa%}gﬁ} & gé\g%ﬁ%g*nggt;lé g)%@%a gl ngEheat ,
the air 4 “.t%' | t - Si.nG he ectr. cal
equi pnen B‘@&\i‘?@zh‘é&ﬂﬁ’gur e&ﬁsaﬁ% émf%gll gliiﬁé% qffollsr%s 1§%§1e6gf4ooig%ﬁ.i s bel ow
t he Rl ower d4, an air flow path is secured jn a position 20 clqse to
the Bl ower (égﬂhﬁhﬂ'\ﬁ@r@’qH’éntei‘lyftgﬁtcpeﬁh“‘laﬁ&q‘gppef“i g% }gg’iﬁ§f‘a§?&r\§e‘?8a¢ QSBe and
the ingrease in air flow resjistance js suppresse Meanwhi l.e, .sj.nce the
el ectri g’ﬁtw‘%cﬁif:l‘ﬁﬁﬁ?ﬂnd box.parts 4 Fiﬂjﬁﬁ% Raﬁfcfésal: Sﬁt%’én@éd’éﬁég%‘eﬂ Bart
15b (which corresponds to the bul ged Part 56) is_positioned bel ow the
first bdeigaptrangsd sychethat ftafaces #ha fuqat pregle?3 Phtha gasingd 2, the @hastriesdui r ed
for housing the various electrical conponents is secured. 25 Thus, with the
out door eguipment bpx tlRAiis cenfimuechsuch, thatithe poxtivin therepfthet fagesthefroar panel 24
-Sept enber 2006 30 el ectrical equipnent box 15, the air flow path in_a
posi t i oris chaped such thatitifobowms tieastredrline F {thelgtrahlime aldit whith the airfdrowni s not
| npeded and the increase in air flow resistance inside the outdoor unit
canlBe dnfnedredr inldts 248, @5adluws ot EtHeGir adtlet 20g). Aiar aylfahd Hirdrawine
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

256  dimension of the electrical equipment box 15 is smaller than the width dimension of a




fan notor 14c of the blower fan 14 and and reduci ng the noise inside the
outdoor unit. 5 (B) Wth the outdoor unit 1, the electrical equi pnent box
‘15 has a slanted part 15¢c between the second box part 15b and the first
box part 15a. Consequently, in addition to being arrandddertemberz006t
faces the front panel 23 of the casindgll2, the electrical equipnent box 15
I's configured such that the portion thereof that faces the rear panel 24

i s shaped such that it follows the streamine F (the stream ine al ong which

the air ctnwesitickal electricalnéquiyinéritbok Thtis lodgdn tESwidthWiwe dirvEstladdRadhds
outlet 22a). As a result, the air drawn in through the air inlets 24a, 25a
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toward the air outlet 22a and the incréase in air flow Tesistance | nside
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el ectri Ce?‘ecﬁ?e"fi pnment box 15 is arranged such that, in a plan view of the

casi ng 12 Bverl aps the region where the bl ower fan 14 conducts 20

bl owi ng work. Even though the e|ectrical equipnment box 15 overlaps the

regi on (re§EbWith theiputdoor maithl, dhe eleptiicah equipmenichax b} son he anrasked easdy
surface area of the overlapping portion (i.e., portion where surface area
Sa over {5918 the tfront agnein23)of i the chsingi 18 hecayseothet tlectrishlooguipmant bex 1§ iseduced
‘because the electrical equipnent equipnment box 15 is provided wth the
first boxrapged sd5a tafatetthe froat pankl (PSxofpthe tcadibp .12 andpthe tsecoridabox pamtdébt he

w dth 25 dinension of the electrical equipnent box 15 is smaller than the

W dilip dibulgesiomwark taward tBe péarpaael 2006the Thsiagn2eAk iagesilt, ¢heblitdb6unit 1
equi pnment box that is long in the widthwi se direction and reaches across

2: Z‘Sfﬁ i E:daﬁ beatsefrblad flére easilyl 44 vorked ol aided eadily ohdi®. anount by which the
(F) With the outdoor unit 1, the electrical equipment box 15 is arranged such that i£
overlaps the region T and configured such that the overlapping surface area ratio (Sc/Sd)
is 0.09 or less. As a result, the amount by which the electrical equipment box 15
15  protrudes into the portion where the blower fan 14 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 15 is cooled.
(G) With the outdoor unit 1, the ratio of the fan outside diameter D of the blower fan
14 to the length L of a short side of the casing 12 is 0.89 or greater and the ratio of the
20 length L of a short side of the casing 12 to the length W of a long side is 0.80 or greater
in order to make the size of the outdoor unit 1 more compact in a plan view of the casing
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



equi pnment box 15 overlaps with the region in the vicinity of the outside
circunference of the blower fan 14, where the effect on the air flow
resistance is large, can be reduced. As 5 a result, the increase in air
fl ow resistance inside the outdoor unit 1 can be suppresgddeemberi2086y .
(E) Wth the outdoor unit 1, the electr3Zal equi pmrent box 15 can be
accessed easily fromthe front panel 23 of the casing 12 because the

el ectrical equipnent box 15 is arranged so as to face the front panel 23

of the casimbelduppiehstdewtR@ndaiaginpaile dEEctk@nidl 9o WHivRNHe t QUGHEA he

rear panel 24 of the casing 12. As aresult, the outdoor unit 1 can be

assenbl edediBsBefidnk!1¥ i@Bshivpr ked on nore easily onsite. (F) Wth the
out door unﬁﬁsl, t he ellectr%al equi pnrent box 15 is arranged such that it

I th ' T ' -hat I ' f
at o (o S PiREnea@Bor BL1 haEuR SR OR cob Bl Box IS RhfaRlN 658
|l ectri ' box 15 . t ' t tion, t bl
Fan 14 copttn SRR IRt taspuecaiy G SR sonl Butel 22 B e ingr 0w dlfedey,
fl ow resistance can b u resFed wi t hout damaging  the effectiveness with
whi ch & he? &PRREL PPTEgR 03&% gﬁ%&& $aLIs g8y to sesutecan aif Bpwpath in APositicasiseuni t
1, the ratitgagl t he fan outside dianeter D of the blower fan 14 to the

length L f tfan 1 svhgre thecetiegt ph ghey air floworesistapee iy lergecand:the indreaseat i o
of the 20 length L of a short side of the casing 12 to the length Wof a
| ong si deinjair fpvBeesistange iscsuppressedor der to nake the size of the outdoor unit
| nore conpact in a plan view of the casing 12. Even in the case of an
out door uni () Wity fife eJentrichliequiphient banh® of this/embadiment, viarousmizes laagd phapgs
surface area ratio (Sc/Sd) with which the electrical equi pmrent box 15

over| aps dfhdectrgilosomiponents.daf ter arvaerged richenBnplanirlpButMii & ihdebLligkeséral cal
equi pnent box 25 15 protrudes into the region T can be suppressed and the

T it S ' eSO M
partition plate 53 into a front space C and a back space D in which electrical components
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 (J) 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 outdoor 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




equi pnent box 15 is cooled. (H Wth the outdoor unit 1, since the

el ectrical equipnent box 15 is arranged such that it is offset fromthe
centerline OP of the front panel 23 of the casing 12 and close to 5 a
corner portion of the casing 12, it is easy to secure anZdiSentembep2086i n a
position close to the blower fan 14 whe33® the effect on the air flow
resistance is large and the increase in air flow resistance i s suppressed.
(') Wth the electrical equipnent box 15 of this enbodi nment, various sizes

and shapegpartitibn pl2€ 58 iaga thCaMIeNEN fequired abRsftd ABIRELRE 6D1)l61bREAAGL ¥ but
in a three-dinensional 10 manner because the box main body 51 has a

two- | ayer af btk Y644 chl'Bt adcdnfilidhePFRIY 1da b} i s At
front space C angédg bgck sfl)acgqj[)1 I n vvﬁil?c% gﬁlggﬁﬁ%ﬁtﬁgﬁn%g%gﬁ??s canlegle
housed. Aﬁ‘ﬂé- result, wasted space inside the box main body 51 can be
elimnate and the el ectrical equi pnment box can be nmade nore conpact.

Addi tional |y | l.s . electrical ui nt box,, the.front space C_and the
back space (Il{%wgﬁéq%%c@lc c?%péﬁ?qtj)%?iﬁgg‘lia?e?&s*# tnf el the H’tvﬁgﬂsvﬁejlah‘s se
becau the partition plate, 53.is nade of resin. Furthernpre, since the
Corm by | e SBREOHSLe. Rl 66T high Hepopier P GOMPBBLAtH (Which CRHISEeH SmaURBAL | cal
corrponentﬁe Cg{ja;gbtﬁ mounted directly to the partition plate 53 w thout wusing
i nsul at i offahEaR; the) coptral parepit paard; G4 andeqther lpcheat emissigneampeasnt susing:the
sinple structure and contributes to saving space and reducing cost. 20 (J)
Wth the @ Bewinginsidedhg easing 120bscaus, the inverterscilia, 6 Unthmmattor 6éc,and ofher
control circuit board 64) that are accessed with a high degree of

f r equencyhigh heat enfissian cogponents ate aringed inrtb¢ badkespacer®. arr anged in the front
space C and can therefore be accessed easily by sinply renoving the |id
menber 52 ( édglitionatlgnsinexc esalinggfimsofd,r 3 that peojedt tbeardithedrehopaidhe4 gughpose
of adjusting settings). 25 Also, with the electrical equipnment box 15, a

Wi ndaw s ewsingrl 25ate ippovided bl €t reflr £aBe padt SIBRIFERD lect#RPbequisinent 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 S1f 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




partition plate 53 and the m ninmumrequired access to the inverters 61a,
61b arranged in the back space D can be acconplished while | eaving the
‘partition plate 53 in its installed state. (K) Wth the eI ectrical

equi pment box 15, it is easier to cool the inverters 6124 Sepigynber2006
reactor 61c, and other high heat em s€34n conponents (which emt |ardger
anounts of heat than the control circuit board 64 and other |ow heat
em ssi on conmponents) using the air flowing inside the casing 12 because

the i nvejstedteebirtal @ldmbdriBat Bekided telep faes pat NSic, the @ Pp&es’:l&e E4¥eSrtd
conponents are arranged in the back space D. Addi t i onal si nce cool [ ng

fins 54,1578 dfifé silleGa&e part OV aﬁ&‘ﬁzeﬁ?pjaﬁr %P?&ce%r@flstlhﬁf tliboreﬁaafa'cgﬁbaﬂtz are

provided on the rear face part 51b of e electri ca eqU| prrent box"15, it
i's poss e {]%%,e]i ??&5:;{% g
through lgmés)lﬁe 0 aﬁgpgcgalrsg%nrg&fé@?e(s Eﬁ?ﬁ rlca e%h?#r?gnt box
t he t 5 kes_ it possl of the front
space cﬂo#iag’t%ﬁﬁﬁﬁwﬁep?e?s B d aPE R 30 ke e a%%e%?%f%lw o8 e Fage
Iong eI ectr nent suc the noise filters 62a, 62b. (7)
Vari & iﬂaﬁﬁhﬁﬂf’gﬁ%gﬂ@% ﬂﬂ‘@dy 51 of the el ectrical equi pment box 15
descrlbed retofore i s nade, of sheet , It is also acceptable to
create an éfﬂlséﬁﬁ%meahbaw 13%and; the Fﬁl %ﬁalftﬂé%%r:t ﬁﬁmedc&gﬁ&bbmdi ng
to the upper S|de face garts 51 e of the side 20 face parts 5la are nade
out of oReans afe Rlavwpparts biie that are ppovidechon edottem edgreof theishestf ace
parts 51 f are made out of resin. Mre specifically, an electrical
equi prrermetabkoxi part it A8 avd engheing=heletparts H59a that avet provided as 2 tap edgropertion
Filgure 10, a box main body 151 conprising a sheet nmetal box part 158 and a
resin bof tharfesihSBox patti IH9emb eonHguredindcian thatr the tdlawm pirat B58a3cdnrengage

specifically, an 25 upper partition plate 53a and a | ower partition plate
53b)10 Thiterstvitf netal body part 158 21 Sept ember 2006

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 15c¢ 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




34 is a sheet netal nenber that includes the top face part 151c, the upper
side face parts 151 a of the side face parts 151 a, and the upper rear
face parts 151 i of the rear face part 15 I b. The resin_body part 159 is a
mol ded resin menber that includes the |ower side face p&rt2eptembesR0pfie
side face parts 151a, and the |lower read5face parts 151 of the rear face
5 part 151b, and the bottom face part 151d. The sheet netal box part 158
and the resin box part 159 are fastened together by neans of a plurality

of claw paicbfiidd fpcHidahbaditheR)FhbpRaOshodmPil tigieedI MatE shB@fisd1BL InstdRat al
box part 158 and engagi ng hole parts 159a that are provided in a top edge

portion &fafl ' 0 i %@lﬂ: arts

158a can en%aggtea%gh? k?g’rae(\l/.\n&?ﬁedﬁ@ nggé]% ?flh aﬁgﬁ%%ﬂ:fg nt ngﬂl@g,lé‘ﬂﬁﬁ'@arl y

to the el ' ' ' | ; ' sible
to arrangs TReopEf L AR Ry dleal2RANCRE he St b ik 3} SR kedhY:

em ssi on W%S in the sheet netal box part 158 and achieves the sane

effects as e previously described electrical equipnent box 15. 15

Furt hernore, . w th an .electrical I pnent .box 115 accordin o.this

Vari aB on T &6 eai Rment B He ion Piptei s A hat b estrdaly Alaves e
portion of the bq I n body 151 is, nmade of resin. Therefore, the tinme and
effort sp¥ ﬁesﬁé’gfthﬁe@wansemak%gltma@hl% to suppressl the, ingspasarinsai 9Wh box
mai n bodi es made entirely out of sheet metal and the cost of the

el ect ri cdpsigigugenside theoutdops upia A0 beimidatipcledhe odp®amitnld Enbodi ment] The
el ectri cal eEu_i Ement box 15 of the first enbodiment has a slanted part 15c

that is pré Bmbedimient]l | y- bet ween the first box part 15a and the second
box part 15b and is configured such that its surface area in a plan view
decr eases a#n de omtrloes unitsni,t 261 bbthe efirst afid tsbeorrie embddipmntspahé elddiéad t he
bottomend of the first box part 15a. However, it 25 is also acceptable to
havel@n elqeipnidnt dbx&qls, 1TEN210a¢ adddhgéd SlichothaOihicd F8de thBiffont 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 315c 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




21 Septenber 2006 35 according to this enbodi nent) shaped as shown in
Figure 11. More specifically, instead of a slanted part 15c, a recessed
‘part 215c having a smaller length Lc than the length La_of first box part
215a is formed vertically-between the first box part 2183 2griember 2006nd
box part 215b. 5 This electrical equi @é&nt box 215, too, naintains a shape
that generally follows the streamine F of the air and nakes it possible
to suppress the increase in air flow resistance inside the outdoor unit

201, si nieference foothkhirawitpdOfhe spbificleonstittichd fdatiRes nfERdt] lithited & R3S dfFOr

units 1, 201 of the first and second enbodi nents, the electrical 10

equi prentheROfBodimentd had vadRidHs%a bl dyiiah &Pﬁ% H‘féap ggess}c rﬁg ﬁigigfe fro RNt

panel 23 of the casing 12 and, in a plan view o are of fset

fromthegg Fih@k ront panel 23 of the casing 12. However, it is
al so accep?{a)t%ﬁe tom;ﬁgg%ﬁ'an outdoor unit 301 in which an electrical

equi pnent a hown, ,.n Ei gur 12 and 13 ar r.anged
Girectly bolome PuBRARTeBa A At R Pt pEFherdpsicoreiog) Fiiley o dhavnof

el ectrical equipnent b 15, the, el ectrical .equi pnent .box 315 has a first
box tg’ar ttgglﬁéﬂb%g@f"ﬂtison e PSSt inyentipn (GpR, also #’Sna ledntp ANSQWARRF BBt part
315b located,there-belJow A slanted part 315c is provided
verticalHW‘-“E%‘%V@tgﬁﬁl “fyiqféfﬂaiff%@s'part 315a and the second box part 315b.

Thus, even with the el ectrical equipment box 315, the increase in the air
flow 20 ré&&iAlthanel in the previondy desarded embodimants therelessrieal pgnipgentbexiisi | arl y
to outdoor units 1, 201 of the first and second enbodi nents by setting the
sur f ace c@onBgutedit¢ bayest figd powpattiand aseedralmoxapat afy shdpetik ecazptablesipiong
portion (cross-hatched portion in Figure 12) to the, surface area Sd of
t he regiasrthdelectricaD&quipmemtstox damtdnsureErafdadvimgrsusficient 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.



25 Al though enbodi nents of the present invention have been described herein
wth 21 Septenber 2006 36 reference to the drawi ngs, the specific
constituent features are not limted to those of these enbodi nents and
variations can be nade within a scope that does not devidk@eptemRertd06y; st
of the invention. (1) The nunber of ax8a&l fans and the shape of the casing
are not limted to those of 5 the enbodi nents. The present invention can
al so be applied to an outdoor unit provided with a plurality of axial

fans. (2) Atmployifg the présendlieventioh | alsoclfmked sSIROEH BEMifatd MRsrRlpatd cal
equi pnment box is configured to have a first box part and a second box
part, anihsiitanfl eduACHERIRN NS GlebRidl e@tﬁﬂﬁngﬁt BC6E & kRkerafitd HERBSr BAX Can

ensured of having sufficient volume and the surface 10 area of the

o Ehoappbf theftapt 1A dfdRs (iFaif o ETatElal fed Ex O U Feck WARCHEDEE oK Hys (9

Al t hough 1nt previ ous described enbodi nen e partition plra

di vi ded gi.nt and | ower sections, it is also acceptable to have a
partitioﬁkg%QFE%?ﬁgﬁﬂﬁé& divided into three or nore sections or a single
partition plate that is not divided. (4) Although in the previously

descri bed enbodi nents 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 Enploying the present invention makes it possible
to reduce the size a refrigerator outdoor unit of the type that draws in
air froma lateral face, exchanges heat with the air, 20 and blows the air
out of a top face while ensuring that the electrical equipnent box has
sufficient volume and suppressing the increase in the air flow resistance.
Enpl oyi ng the present invention also makes it possible to suppress the
increase in the air flowresistance in a refrigeraor outdoor unit of the
type that draws in air froma lateral face, exchanges heat with the air,
and blows the air out of a top face w thout disturbing




25 the effectiveness with which the electrical equipnment box is cooled. 21
Sept enber 2006 37 Enpl oying the present invention also makes it possible
to elimnate wasted space inside and reduce the size of the electrica

equi pment box of a refrigeratior outdoor unit of the typeSertambrral6 n
air froma lateral face, exchanges heaB8with the air, and blows the air
out of a top face. 5 21 Septenber 2006 38 [Clains] 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 bl op&g 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 blowair drawn in froma .
side face (24a, 25a) of the casing (12) out through a top face 10 (22a) of

the casi ROALIRd he § 98 :ﬁl,gé

arranged ms%ﬁl} D %tgéigér(@ oP?éEgg%%gﬁra i rggp%box pa ]ﬂ?ig fég&g 315a)
prOV|ded I second Q art 15b 215b, 315b)
that is pérag\/l gh%&g ﬁé(%vtv%ﬁtﬁ?lm{rrs t%’i%%?t (ofégfangf e’ﬁ‘i@ B84 15 has a
Iargeg 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 claima1,

wherein the anl 'br_gg (12) is generally rectangular in a plan view, 20 - the
el ectricéFasé‘EﬁJ'g nt box (15, 115, 215) is arranged such that it faces one

side face

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

10  (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

15  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;
20
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

25  box part (15a, 215a) in a direction opposite of, i.e., away from, said one side face (23) of




(23) of the casing (12); the second box part (15b, 215b) is provided such
that it bul ges outward beyond the first 25 box part (15a, 215a) in a
direction opposite of, i.e., away from said one side face (23) of 21

Sept enber 2006 39 the casing (12). 3. The outdoor unit @1 Sepiember 2006
refrigerator as recited in claiml or B9 wherein 5 the electrical equipnent
box (15, 115, 315) is further provided wth a slanted part (15c, 315c)
that is provided vertically-between the second box part (15b, 315b) and the
first Dbothe pasing (12Ra, 315a) and is configured such that its surface area in
a plan view decreases as one noves fromthe top end of the second box part
(15b, 315b) to the bottomend of the first box part (15a, 315b). 10 4. An
outdoor unit (1, 201) of refrigerator of the type that draws in air froma

i de f ' ' : | t of t
Face,  commiey aogeal: (U3 )N iobBd sl BN 5P Mhbefll” o aea i n

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 1he, casi .12) ;. .20 f.rica I prent. bp 5, 115, 215
ghat ) Bs & ?8%&%%@%%‘%6‘8}%@%% iiﬁ%ﬂé; ‘%h’éﬁ‘%y Ii’%ﬁ't‘ th“’*tﬁéééa‘g%%ﬁt&és%éce
23) of t ' 12 d, fi d h that ti th f faci

1 & di r AlopEiab Bopevided eriGaly: et the Ssppncs B ipeR A1 3.l Sbheed (3re! 1 he
casing (12) is shaped such that it follows the streanline along which the
ai r dr awPoxParti(l a3 53) and bsenligued suchsthnt s sunfaceqaed ingp plag)vidw desredsssiar d

the top face (22a) of the 25 casing (12).
as one moves from the top end of the second box part (15b, 315b) to the bottom end of

the first box part (15a, 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).




21 Septenber 2006 40 5. The outdoor unit (1, 201) of refrigerator as
recited in any one of clains 2 to 4, wherein the electrical equipnent box
(15, 115, 215) is arranged such that, in a plan view, it is offset from
the center of said one side face (23) of the casing (12)21 Septemhas 2006door
unit (1, 201, 301) of refrigerator as 4@cited in any one of clainms 1 to 5,
wherein the electrical equipnment box (15, 115, 215, 315) is arranged such
that, in a plan view, it overlaps the region where the axial fan (14)
conducts blowi ng work. 10 7. A outdoor unit (1, 201, 301) of refrigerator
of the type that draws in air froma side face, exchanges heat with the

ai r, andsbTRy6utdber xﬁﬁf(199@1)Qa‘fréfrigefat&aeeqccifémardn?ioﬂe'of@laﬁﬁ@b@&4,(%3&&&1&? I's
generally rectangular 1n a'plan view, 15 an axial fan (14) that is provided

in an UpBRY olRAFiEAIRUHm M Bok sgglé,ﬁzgkg%@%h&%@ggcggyagg? gfpg%&g%gt js O aun

in froma side face (24a, 25a asi ng ce

of the cas ; : i } . (15, 215, 315) is
arrangedeg‘se#%v?/t ecgl%glg ngaléﬁdn%%;f{e f?ﬁésﬂzgggf‘ﬁg%%%&@)% ng (12) such that, in
a pl 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 (Sg/ of, the . rd appihg surface area (Sg). to the blaow ng surface
area ( sa§- ﬁﬂ% H‘&de%‘émgxﬁdéﬂs gbk%fréﬁﬁ%atsr m?fgteéwﬁaz@ns%&lm)l tas3, 25

t he surfaﬁe ar%a f the region where the axial fan (14) conducts bl ow ng
wor k_ andWPR D he slesasa) eRUDSBt bor (15 41 8.0k AbSreraogscush thaicjn » plahe
surface area of the portion where the electrical equipnment box (15, 115,
215, 315Y1eBvibpreriaps theregiopwhets the axiat fan(il dcopdugts bRwimhwodut door unit (1,

201, 301) of refrigerator as recited in claim7, wherein in a plan

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



5 view of the casing (12), the ratio (D'L) of the fan outside dianeter (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 _.r frigerator as
recited in claim8, wherein in a plan view of the casina1&ﬂ,mpﬁé29%io
(L/'W of the length (L) of a short sidelof the casing (12) 10 to the

|l ength (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 clains 7 to

9, wher esverlapfing| shefuteé @pda €SHYiiprBROsubfa¥e Gida, ofl iR partidh Wherd! the &GrisdICh
that it faces one side face (23) of the casing (15). 15 11. The out door

unit (1, ed@ibmedt bsR{rs, UES,219/3185 oV & E%Elﬁwﬁi?ﬁﬁf@ﬁé@ ein the
el ectri cael21 equi pmeglt box (1’5){5?5 ar rpanged su t at%rel " plan view of the
casing (12), it is offset fromthe center of said one side face (23) of

the casing (12). 20 12. The outdoor unit (1, 201) of refrigerator as

recited | hn I.cal _equl nt box (1 115, 215) is
arrangedcds'?c ogar%oto‘,f”{ﬁlﬁ.ﬁp(g, %?Q%ﬁ/# gvap%él&%ﬁg)r@g&(ﬁ&%(]&ﬁa;‘mi » W ere’i“o‘@aﬁéﬁ}‘i n a
corneg s i op . of the i 12 3...Jhe out door.. unit , 1) of

refri é er 3’?%‘}’ Ogé&r 8@?’1&9@%’&%&ﬁ%‘l%mﬂéfc’fctpﬁi%% °‘?t5‘%8 digmeter, é%]ﬂﬂé&@l a¥iglfan
electric equi n ox. (15, 115,.315).is _shaped such that its surface
area in 54)§§E¥&?T§@L(gb®%a&@§%&eﬂf e Gasing (1Atisd-890r ggeatesne noves downward
away fromthe axial fan (14). 14. An electrical equipnment box (15, 115) of
an outdoor unit of refrigerator (1) configured to house el ectrical
conponents _(6la to 61c, 62a, 62b, 63a to 63d, 64) and 5 provided inside

t he casi Hg The Pptdepr yait d1.0R1d361) ofiefrigératonas repited timiclairh) 8, ofheréin ihapean hat
draws in air froma side face, exchanges heat with the air, and blows the
air out vidw ofithe casihg §l Dathe raticn €./ eaft the temigttey)iof ashort bive of the cabide) (12)
conprising a box main body (51, 151) provided such that it faces one side
facelOf tdthedersithn W) 23 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




T

10 and 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 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 spaétSerisraeer £e08ox
mai n body (51, 151) into a front space @) on the Iid nenber (52) side and
a back space (D) on the side opposite fromthe |lid nenber (52). 15. The

el ectrical equipnent box (15, 115) of outdoor unit as recited in claim 14,

20 wher ei ra plag viesy inictdages 43lonk endvesd HowawaREy A fréf Shdaxidlffan [1. el ectri cal
equi pment box (15, 115) of outdoor unit as recited in claim14 or 15,
wherein 25 the electrical conponents (6la to 61c, 62a, 62b, 63a to 63d, 64)
include first electrical 21 Septenber 2006 43 conponents (63a to 63d, 64)

that are agceggedeutitdl @(blm)ﬂgntdﬁgi €§50715Y SAUEN SHtadbt %ét%?? a{eft‘?%te%?&g (Hpit

(1, 101) is installed and second electrical conponents , ‘62a,
anit (1) 1S TRRRETPaREce Hekiich) R ARAICRIE o B o Rah b8, 45,
(15, “115) TRAREE ohidene " GRS PR e o ool kg T o
el ade 1 ol NBsTAAE o BERDURoR fer SibpaRaramearih i sad Bl <be et
(61 1 0 6PUFoRE = ki 50 Ryl P Gt RIPorent st i o CHPT BRI 00r i ¢ 151

operation; and

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

10 and 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,

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

16. The electrical equipment box (15, 115) of outdoor 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




15 the high heat em ssion conponents (61 a to 61 c) are arranged in the
back space (D). 18. The el ectrical equipnent box (15, 115) of outdoor unit
as recited in claim17, wherein the box main body (51, 151) has cooling
fins (54, 55) that project in a direction opposite 20 of] JepiembgngQ08rom
said one side face (23) of the casing (42). 19. The el ectrical equipnent
box (15, 115) of outdoor unit as recited in any one of clains 14 to 18,
wherein the partition plate (53) has a wi ndow section (57) that |inks the
front  spagtpdrentsai#da bR 65d, 049 GBat (aR) adc@eRiRMith a AigldePEPbLTBGlend) AGer fitk 20

The el ectrical equi pnent box (15, 115) of outdoor unit as recited in any

one of cl gidBor it (El? 18D is \i‘ﬁlﬁlﬁﬂ@n? s@é!%ngge@eoﬁgé\/% c&@?onéﬁ’?iﬂ lhqgklalﬁ%gg%tgce

outward in a direction ‘opposite o - y om s one’s

23) of t Sd o~ | ' f in bady. 5
21 The oltasEcfhecd Sl 2 10 BLE D el S0 I oulddr, B LU PRl
claim 20, erein the partition plate (56, 156) is provided on a | ower

portion o he box main body (51, 151). 10 22. The el ectrical equi pnment
box (115) of outdoor unit as recited in claim20, wherein the box main
body 51) conprises a sheet nmetal box part (158) nade of nmetal and a resin

box part (159 de of resin. 23. The electrical equipnment box (115) of
out door u %I%@@Wf%nmna%(@awméﬂéﬁ)ﬁm arpngedinghe fout spaee (D156) i s
provi ded on a |ower portion of the box main body (151); the sheet netal box
part (158) constitutes the upper portion of the box main body (151);

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 61c, 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,ie., 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




and 20 the resin box part (159) constitutes the |lower portion of the box
mai n body (151) and which includes the bul ged part (156).

21 September 2006
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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.

2]. 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).

10 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 outdoor unit as recited claim 22, wherein
156

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
20

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

which includes the bulged part (156).




