. Sbeci fiication Fan guard for ventilation unit (Technol ogical Field) The
present invention relates to a fan guard, and nore particularly, a fan

guard for a ventilation unit that is nmounted on an air port ﬂmluumm MlL
ventilation unit that has a ventilation fan. (Background Arwlm)“ rd
is provided in an air port of a ventilation fan in a ventilation;ygt in,

for exanple, an outdoor unit of &pecficatmnditi oner. The fan guard is a
menber for protecting the ventilation fan. Conventional fan guards that

ar e nebm guaodfqrlvestilatiomnditi ntegrally forned into a plurali t”w j y
di sposed radiating ribs and a plurality of concentrically di IWH”%H]@MMLM
ri bs affechwllogibdi®i¢ld) These types of plastic fan guards have a I%&%*s der
and flat shape along the axial direction of the ventilation fan 11 order

to maintain ; ; S I forenentioned
conventi onal ﬁée;‘%@g‘fig#’g‘%&g‘ggé@@ﬁdgégﬁ %{aﬁ%’aaﬁaﬁgorhg gﬁl&glsa%ar, ag%gqalrg?qr& fan,
t he ragdi.at. ' I rj easi |y create.a probl.emin which
they LR it ol g B & pds A0 S0 LAt af It 1R PR B RmEnY an

guar d. of he rds, the air flow fromthe propeller fanis a swirling
di verq@ﬁ&gpméﬁgt has a velocity conponent of a predeterm ned size in

t he rotationﬁll and axial djrections of the propeller fan. Wth regard to
this type of’&H} guardds proyided dman pirgwrt ofcc ventidationefan i aentigtion isit amdort he
annular ribs are flat along the axial direction of the ventilation fan,

t her e §X4mple, agoutdogr unitof ea diraeonditionih Tharfen gherd isamenaber fobprowictihg e | i de
with the-air flow and generate vortices, and that this will give rise to

pr essuwveatilatios famd t he generation of noise. In addition, because the wide
space between the outer circunferential portions of the radiating ribs and

the flat nmerGeventiénal fen @antds ahat! ar@SmateOfBnt PlastiX Al iftbsAR 18 nedP D e S
exist in which the rigidity of the outer circunferential portions weaken

and t Rguralig) 6k radlially didpBsed radiating ribs and a plurality of concentrically disposed annular

=

ribs are well known. These types of plastic fan guards have a long, slender and flat shape
along the axial direction of the ventilation fan in order to maintain strength and reduce
pressure loss.

In the aforementioned conventional fan guard, when a propeller fan is used as a
ventilation fan, the radiating ribs and the annular ribs easily create a problem in which they
interfere with flow of air from the ventilation fan into the fan guard. In other words, the air
flow from the propeller fan is a swirling divergent flow that has a velocity component of a
predetermined size in the rotational and axial directions of the propeller fan. With regard to
this type of swirling divergent flow, because the radiating ribs and the annular ribs are flat
along the axial direction of the ventilation fan, there is a fear that the radiating ribs and the
annular ribs will collide with the air flow and generate vortices, and that this will give rise to
pressure loss and the generation of noise.

In addition, because the wide space between the outer circumferential portions of the
radiating ribs and the flat members of the annular ribs along the axial direction, problems

exist in which the rigidity of the outer circumferential portions weaken and the rigidity of the
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-1 fan guard in the thickness direction is easily |lowered. Wien the rigidity
in the thickness direction is lowered, there is a particular fear that the
fan guard in a top-blowi ng outdoor unit wll cone into contact with the
ventilation fan in the winterti me when snow accunul ates on the fan guard
and warps it. (D sclosure O The Invention) An object of the present

i nvent fPhepadiip the fhickness direatignds shsily loaveréd. atWhen thei figitihptin thathickiesy €ss
pressure | oss and noise, and naintain a high level of rigidity in the

t hi ckndirectioi is éawérod. thexe fism partiauldr fer thav/thetfhd gidrd in W RoP-bRAGRS SitBGortiC! ai m
1 is mounted on an air discharge port of a ventilation unit having a

vent i | atll comcinto dnthct &ith AV erRiatich! fadin €1l FintdrfiAEuhed snBh UL Litilon 1 1t
ribs, and a plurality of second ribs. The outer frane is disposed around

the odiectan pedrdBE Harpfitt he air discharge port. The plurality of first ribs
extend radially outward fromthe vicinity of the center of the outer frane

and ar epgHib¥Ed dfT ional direction of the ventilation fan. The
pl ur al iﬁt)y of secorl{lgh?‘lu{g@t)g)ﬁe integral with the first ribs, and with the

rotational axi ventilation fan as the .center, are disposed in
concentric r?&hzosb?{cﬁg? ﬁ]aeréregeélﬁé&vgag%grtp mpkesa fanegiard oferieatilation anidhatn t he
radial direction and at |east .those in the outer circunference are forned
such t REt SYARESPS PETSPE 'P5ea1) RAIP G a0G mepiftaln ¢ highdsyelrf nNgidity irathiethidkaess and
are slgnted toward the outer radial direction. In the fan guard of the
venti | SF¢¢9%unit, when the ventilation fan rotates and generates a flow of
rotating divergent blown air in the rotational direction and the axial

direction hadifeyguad o€ oeitilgtiorougioaentding toclpitet 6 ROGMBEEn Sh 28 diddigrgh! OW Of
bl own air passes through the first ribs and the second ribs. At this tine,

becausport of af vensilationtninheving avestilatioh Yan, #idefs @dirisedidrem! %‘Rgﬁ]ﬂ%‘ﬁcyr vi ng
the bl'own

them such that they follow the rotating di vergent ‘current o
ai r, ipluraditgof fits€ tibg, ah@'a plali idr it | ' ifst ribs, and
plutaitylof fits a pialiBl V¥Rcéid nﬁshquik ofle fl‘%r}ehf tdﬂ?a%ed a}rgli].pdl tgﬁ 5

it is easy to elimnate Tresistance to the blown arr.” Tn it

ol | ow e T et R B el Rok MHE phag of Py PR Proverar
from the vicinity of the center of the outer frame and are curved in the rotational direction of
the ventilation fan. The plurality of second ribs are integral with the first ribs, and with the
rotational axis of the ventilation fan as the center, are disposed in concentric rings that are
spaced apart at a predetermined distance in the radial direction and at least those in the outer
circumference are formed such that they follow the flow of blown air from the ventilation fan
and are slanted toward the outer radial direction.

In the fan guard of the ventilation unit, when the ventilation fan rotates and generates

a ﬂow of rotating divergent blown air in the _rotational direction and the axial direction having
a velocity component of a predetermined size, the flow of blown air passes through the first
ribs and the second ribs. At this time, because the first ribs are curved in the rotational
direction, by curving them such that they follow the rotating divergent current of the blown
air, it is difficult for the blown air to collide with the first ribs, and it is easy to eliminate

resistance to the blown air. In addition, the second ribs are slanted outward in the radial

direction such that they follow the flow of blown air, and thus it is difficult for the flow of
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-2 blown air to collide with the second ribs, and there is little resistance
to'the flow of blown air by the second ribs. Because of this, even if
first and second ribs are provided, the flow of blown air is snooth, and
pressure drop and noi se can be suppressed. Mreover, because the second
ribs are slanted to follow the flow of blown air, the width of the second
ri bs (tbiewn pigitgyeallidg withdhe scendebs and theexisittle rdsistanoe the diowest blowntaat

they intersect) are |longer than when they are not slanted, and the

resi| i diycthe sécontheibbanBeesaselof this, leeert {fi firktnamisseBbricebd &8 praMdbe thdBbit g ned

at a high level. Wth the fan guard of the ventilation unit according to

cl ai m Blowhegir is snsdoth,iadng pedssird @ro;ﬂé&fﬂrr%iée(rjbah a3 s%ﬁ@és@&.urQOPéovgé %%#Qu%% g{ee

formed such that they are slanted toward the wnst ream si

) st Y Pt O R

fan. In this situation, both Irs €con

foll ow . own.,ai.r .. and t.hu e resistance to the fl|ow of
bl own (}1% cél#ntﬂg/tehl%nrc H:ngrs%oen\éwl&bédngﬁo&eﬁf‘%%i @e?ﬂ iiprsegtlatg donger then when
further, suppressed, Wth the fan guard of the ventilation unit according to
clai m 3 né’?éﬁf’?“ﬂga% ieotesijency R the; 128 guardyin Hecthiokaesscdioastion icBa bef T he
guard disclosed in claim2 are different, and built up portions are forned
¢ . . up |
at t he Mbntaned ghatnghiavel.-first ribs and the second ribs intersect. In this
situation, even when both first and second ribs are slanted outward and
under cut por Withnthe fae gugzd od ubee ventilatmnumiteaccotdingptot ¢lains 20 the firet £bd oF fhat ed
with the built up portions. Because of this, it is easy to renove the fan

guard granh @ thel disclasatei of ey I qré fomgedabioh tiot NthéParé AlantGl A warll" @
plastic or the |like. Mreover, because the cross sectional area of the

fixed dpehitreamh tidatofetHeardfonah AiBEtACE (O thY ABRIRIH ait HISWE £&HORT ri bs

is large, the second ribs are even nore resilient, and the resilience of

he faRe ; itk off! ¥ S . . i i
i gher T aymion o, | AN HRGS Bofl PRt 81 SRotly 6 aF U QIS AR D) 2t m

hi gher level. Wth the fan guard e ventli _
For moa’s e Yl B il P mediBlindd Yo (e AW A0 firden e hraeBioetivaa
rotati BF%%.l,uré’hrro%Ca%h%&séga& 8o é?thgre rpie)reegse\g! th respect to a first reference
With the fan guard of the ventilation unit according to claim 3, the slanting angles of
the first ribs and the second ribs of the guard disclosed in claim 2 are different, and built up
portions are formed at the points where the first ribs and the second ribs intersect. In this
situation, even when both first and second ribs are slanted outward and undercut portions are
produced, the undercut portions can be eliminated with the built up portions. Because of
this, it is easy to remove the fan guard from a mold, and is easy to integrally form the fan
guard from plastic or the _like. Moreover, because the cross sectional area of the fixed
portion that enlarges the highest bending moment in the second ribs is large, the second ribs
are even more resilient, and the resilience of the fan guard in the thickness direction can be
maintained at an even higher level.
With the fan guard of the ventilation unit according to claim 4, the first ribs of the

guard in the disclosure of claims 2 or 3 are formed such that they are slanted toward the

downstream side of the rotational direction 20 to 40 degrees with respect to a first reference

3



3 plane that is parallel to the rotational axis of the ventilation fan. In
this situation, the slant of the first ribs are ideal with respect to the
flow of the rotating blown air. Wth the fan guard of the ventilation unit
according to claim5, the second ribs of the guard in the disclosure of

cl ai mzﬁ ar f.orrreaﬂ fugg that they are slanted outward 5 to 15 degrees with
r especR aethat 1s parahigl tothe ratalionsliakis pE therveatilgtion féan. hdn this siteatioantheiskantwf h t he
rotational axis of the ventilation fan. In this situation, the slant of the
secondthe fiss ribs arq ideal| withyespect exsthe dlow of theeotatimgbldwafaitt he rotating bl own
air. The fan guard of the ventilation unit according to claim6 is a guard
di scl osed i Wathyhe fan gubai ofithe vetilatioramgt fdsotdieg tocelRs 5 S88 seeont @bk ¢ tRl at e,
the closing plate facing a hub of a ventilation fan that is a propeller

fan hagiard) i tiey disclonire Jf diathh pagé tb@MRDsUcA thBethes rb?r@%lah#k‘a{ ﬁg&ﬁrﬁﬁgﬂ 315

plurality of blades provided around the circunference o

di spos@grdes witte t faful | I, ' £ th

ventil ation flan,re%gie\t/\ﬁgpéeyiqgldtﬁﬁael %‘&r)rsu'? r?ife;@cé&)telﬁef g{rlgé%%é}l}%ﬁ&?%é‘fﬁt H}?y
exten amit i AgRk: to . outer frame. In this situation,
becaugg{zﬁilﬁg&lc gss&nﬁg)éa’:a gttﬂghglggaenr' s 1{‘@5%"5 o&hﬁﬁﬁé’r}ﬁ%sqcﬂné ﬁ‘g}s \?E“ﬂ‘ﬁ??lat i on
fan t 0, contri.phute t.o ntilation, it is easy to prevent a
reverts\gﬁl?flegﬁlg%& @‘ﬁéﬂ?&ﬁ?k tfPE?ﬁngﬁfRWWI-h the fan guard of the ventilation
unit accor diﬁﬁgflo cl gi rp 7, the closing plate of the guard disclosed in
claim6 is an gpard of the %‘H‘QE%‘OPHHW gceordiniecferclaimathistaguagd diselosed infanyhe

hub. In this situation, because the bases of the blades of the ventilation
fan ar ms lcioyerand fusther gemptisssi mglopingtpdateythn closirey plateefatingya hsb efai | y
generated, it will be nore difficult to generate a reverse flow Wth the
fan guentlation fanctheteistai prapéllen famhavimg ¢ oylitidrigal BubcperitivnRd if e denfes therédss Of
the guard disclosed in any of clains | to 7 are fornmed in a trochoi dal

cur ve.antim plotalitys of beOprovidedearouHd/ theWirciierbhdeSdf thi hab Wnl! digRSEd h ! | oW
the flow of the blown air. Wth the fan guard of the ventilation unit

accor dafg cefte hathat 8f thetblatibhA KBCONMe VeRRatiO tdn! Fg(ﬁ?l{lalgfelrg H{ftﬁg{a goenge of

the guard disclosed in any of clains 6 to 8 are S second

ribs ifgmidiesucANBEt (i) CHELE 8l $hétfosiHg! plﬁt!eatgttﬁg ould? £l sI}'nttHJast siit?lgfion,

because, from

because the closing plate covers the portion of the hub in the ventilation fan that does not

contribute to ventilation, it is easy to prevent a reverse flow of the ventilation fan.

With the fan guard of the ventilation unit according to claim 7, the closing plate of
the guard disclosed in claim 6 is has a circular shape that is larger than the diameter of the
hub. In this situation, because the bases of the blades of the ventilation fan are also covered
by the closing plate when a reverse flow is easily generated, it will be more difficult to
generate a reverse flow.

With the fan guard of the ventilation unit according to claim 8, the first ribs of the
guard disclosed in any of claims ] to 7 are formed in a trochoidal curve. In this sitﬁation,
the curve of the first ribs will easily follow the flow of the blown air.

With the fan guard of the ventilation unit according to claim 9, only the second ribs
on the outer circumference of the guard disclosed in any of claims 6 to 8 are slanted, and the

second ribs in the inner circumference are not slanted. In this situation, because, from
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»4 anmongst the plurality of second ribs, the only slanted ribs are in the
outer circunference where the velocity of the flow of blown air is fast
and the flow easily extends outward, the nold for an integrally formed fan
guard is easily manufactured. Wth the fan guard of the ventilation unit
according to claim 10, the second ribs in the guard disclosed in claim?9

t hat ae@mosgsrthe plurelkityt efosesond ribkethoandy skantedunitiseareniaethb exuterccifcfereficd he

| ength of blades in the radial direction of the ventilation fan. In this

si t uat iwdwere theomlmsity of fthe flownafrigewn talveis Fhstraadl ithe/ flod 8itPBReAdsDSutwhile tgn! Y
slanted ribs are those in the outer circunference beyond 1/3 of the | ength

of bl agiesid dr ahlisteprlly foradeddin padrd Y @kRy IaBufueiug@ ty of the flow of bl own
air is fast and the flow easily extends outward, the nold for an integrally

formed fan oWafieSaf 38400 rRE VEd kst Lthi Wdofuibd fo bafla 96258 s%‘é%&%ﬁ%sr@

ventilation unit according to clarm1l, t C Irbsin

di sclo j 1Al n are those in the oyter circu rence
beyo ndﬁ%/dgéJ aFHOZF‘lE@héeEdgﬂ Ec{eﬁ?rhgftéﬁtea?éegla%tgﬁl Fﬁ:etﬁgﬁf’t%?‘h? ?“ﬁ%‘?lm}lﬂl ?rﬁpgccgqypgrg{l ﬁo n,
because,,.from t .the | ur.al it f secand ribs, the only slanted ribs
are th8§§‘eil?fl-’=’itﬁ§? @gﬁ"érmg‘i‘erféa’r#é%’i’@é Ogé%‘ﬁ‘a“ ion fogr. " {Indhis sitedtion; bgeavsss of
the outer frane Wne(réﬁ the velocity of the flow of blown air is fast and

t he f|gwrb&§1i°rlgﬁtet>b‘? wality, ofygeepnd; Fibs, the poly slaated; ribe gralthase fior the dovtem
guard is easily manufactured. (Brief Description O The Drawi ngs) Fig. |

i s an elreuslsrengpbeyastd 143, obithe lengthiof btades ofithe veulfilation fanowhere tiovklotyt ofof t he
present invention shown in partial cross-section. Fig 2 is a perspective

vi ew ofheaflow pf blowpnait isofasdnd: the flowt esily ententls stxoward, ithe pld Fdl an iateptaiged and
partial broken section. Fig. 3 is a plan view of the outdoor unit. Fig. 4

i s an éorhed dedgwed Bpasily manviaetwtedf @ fan guard. Fig. 5 is an enlarged view

of portion V shown in Fig. 4. Fig. 6 is a perspective viewof a built up
portion. With the fan guard of the ventilation unit according to claim 11, the second ribs in
the guard disclosed in claim 9 that are slanted are those in the outer circumference beyond 1/2
of the outer diameter of the outer frame. In this situation, because, from amongst the
plurality of second ribs, the only slanted ribs are those in the outer circumference beyond 1/2
of the outer diameter of the outer frame where the velocity of the flow of blown air is fast and
the flow easily extends outward, the mold for an integrally formed fan guard is easily
manufactured.
(Brief Description Of The Drawings)
Fig. 1 is an outdoor unit of an air conditioner according to one embodiment of the
present invention shown in partial cross-section.
Fig 2 is a perspective view of an upper portion of the outdoor unit shown in partial
exploded and partial broken section. |
Fig. 3 is a plan view of the outdoor unit.
Fig. 4 is an enlarged perspective view of a fan guard.
Fig. 5 is an enlarged view of portion V shown in Fig. 4.

Fig. 6 is a perspective view of a built up portion.
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5 (Best Mbde For Carrying Qut The Invention) In Figs. | to 3, an outdoor
unit 10 (an exanple of a ventilation unit) of an air conditioner, in which
an enbodi ment of the present invention has been adapted, is an top blow ng
nodel which takes in outside air fromthe sides, exchanges heat between the
outside air taken in and refrigerant, and blows the air upward. The

out doofBehModedFor Caging/Qus ddhe daveationdasi ng 11, a heat exchanger 12 that is
di sposed inside the casing 11, a control unit 13 that faces the heat
exchanger 12Imfiggsi ¢ Wi 3pws edtdoos umiie l0h@ncaxaintple df.a Fenti®ition! @tif)F 4Rirl5 for
taking in the outside air and blowing it out, a fan guard 18 according to
one enboutitiemet, iaf whithenphas@ivheritrofemt instehthdbention’ hdstedn | Lhg 11,
and a conpressor 19 that conpresses tﬁg& refri Jg)ﬂa%%s.@#'ﬂeﬁggg{l’ﬁg a?laﬁ%bhas a
r ect anglyvahe SddblehicRedkRd i &\ h i n.the top
t her eof an%l alid 16%%(2?11{1@&%1%?1? ﬂ?&s&@mﬂ%mﬁ’ %%h%gglg%r?%ggér) i%%o‘étfldfhe

casi ng i : i i.n_ bod I S me .made frqm_sheet
metal forned uﬁé/}%eav&eﬁ%{,ﬁ’ea@%?&gggl%fr&p w&ﬁ% @ 0&\5(?%r&g}%§¥)r1s PHE ®rts 2 1
a, 21 b.composed. of .a plu i f rectangular openings in a side wall
20a thgé)mll%{]}c;papgesal1 teédfaﬂgerc thiamls %ﬁi"lse én%gﬁjthr“r?a?‘%g 1d; aconkel wnivdp thaing
further, ha space 22 inside thereof. The lid nenber 17 is a nmenber that
is int Eagp%ﬁef,hqagp 8570 ﬁllugé% flisposgd dnside theneasing 11, @y ventidatiopafan 0él formout h
14 is formed thereon that extends vertically. The lid nenber 17 has a
mount i H’g’f}ﬂdﬂtth‘bﬂmﬂlﬁ ajitrpd blewing it eut arfauleard d8taecordigpte amectmtodimetittofd on
the casing nmain body 16, a central portion | 7b that narrows into a

cyl i ndtheqagsetiapentiondhat ifittednintonthe casipp1 1,iaad a Lémpagssori 19 ther dvathréiked the bel |
nmouth 14., and a circular guard attachment portion 17c that extends from

t he cerdfrigdramorti on 17b. The ventilation fan 15 is a propeller fan having a
cylindrical hub 15a positioned in the center thereof, and a plurality of

bl ades 15b prigwésd@ @r Qﬁ\g]g' allggdeg i .di sposed
i nside the bell ng{%th %@c}%ﬁe veﬁs?l' at i ﬁg%ﬂ&g%???%@g%ﬁﬁ%éﬁ by a

motor g toftHePlo Ml Llid BRnfRE 17 i N RolRLY ofiThe open portion of the casing main

body 16. The casing main body 16 is a member made from sheet metal formed by drawing,

for example, and has outside air intake ports 21a, 21b composed of a plurality of rectangular
openings in a side wall 20a that is opposite the control unit 13 and in two side walls 20b, and
further has a space 22 inside thereof,

The lid member 17 is a member that is integraily formed from plastic, and a
generally cylindrical bell mouth 14 is formed thereon that extends vertically. The lid
member 17 has a mounting portion 17a that has a rectangular outer shape and is mounted on
the casing main body 16, a central portion 17b that narrows into a cylindrical shape from the
mounting portion 17a and is formed by the bell mouth 14., and a circular guard attachment
portion 17c¢ that extends from the central portion 17b.

The ventilation fan 15 is a propeller fan having a cylindrical hub 15a positioned in the center
thereof, and a plurality of blades 15b provided around the circumference of the hub, and is

disposed inside the bell mouth 14. The ventilation fan 15 is rotatively driven by a motor 31

attached to the casing main body 16.



6 The.fan guard 18 has a closing plate 25 positioned in the center thereof,
an outer franme 26 positioned around the outer circunference thereof, a
plurality of curved radiating ribs 27 (an exanple of the first ribs) that
bind the closing plate 25 and the outer frame 26 together, and annul ar
ribs 28 (an exanple of the second ribs) annularly disposed between the

cl osi ng pl at M Enguard A8 has@csloging plato @5 pprisioned inyther ekntes thereof, an eutempl e,
integrally formed fromplastic. The closing plate 25 is a circular part
whose @ame@barositionediarpand ttheanutet kincurnferdrice therbof] Aeplufalityhef viemed kakatqig f an
15. The outer frame 26 is fitted into the guard attachnent portion, and
the f ariby2@E(ah &Bimpe b theefirst ribe) thaebinddheweidaalg AlateTIF afd@ tiedbutBOfrhinb 2627
are di sposed such that they radiate out fromthe closing plate 25 to the

outer fogether, & mumeibsrzesctmlexﬁhmq;fiﬂwsecaﬁwﬁag%eraﬁgfhis?&éa bdigked fify have
the direction of

a convex curve on the downstream si de of rotati on of the

¢ L] bl a0 28l el s ke Jc ikl op SO 1B Gt Sheumtom

the ventilation tan 15 radi ally outwar e

Speci f ¢ diqatl .rihs, 24.each.have a_ cagnvex,.curve, gn the
dovvnstfrog@%ﬁi é}og{e{}%fﬁctahéﬁ eﬁ(?sé%g Pglﬁe g? 1§ BCHCPBRPRT ViRSe RATRGIPLLIS; langer thany s
such that e rge trochoi dal .i n shape. sho in Fig. 4, the radiating
ribs Ztggta?ézﬂ"?m%as cﬁi‘etvﬁaﬁlaflﬂ%farh?g sFahouigr ;%%6 is fitediintaghe auardsi de
of the direction,of rdotation of the ventilation fan 15 to follow the flow
of t Htaghmpens poRtipny and thedpr gyard 38 de fitted: tte the lidywembent bt Theyradiating 2ibs 27 e
formed to slant toward the downstream side of the direction of rotation at
a firsare disgpeedzsugh that theyadiatetaut £rofm thetclosifi@platec2s topthanatd?lifantdh26 ir the
parallel to the axis of rotation of the ventilation fan 15. The range of

the friadigt dizengior, andi are forficelr suich Yhateheyeleave2Dcamvex 40rdasr Be HowRBBed® sRle
preferably in the vicinity of 30 degrees. Wien the first angle ais in the

af or ensfithe directionaifgstativh of &t ARALARETaA NS, aDlAs way, VNI BetddS YRRE LY
conmponent of the air blown in the axial direction by the ventilation fan

15 at tﬂoxﬁ/ﬁldﬁ&hbgﬁs WEdtRRd §EEOrS irédiﬁ‘l:léy BuiREITWN A0 fae, cﬁa:t{ %, 2§ 27,0 the

bl own air can nore effectively reduced. The annul ar ri
SoncenbaL gy PTG AR e 0 B BT AL 2L
direction of rotation of the ventilation fan 15 such that they are trochoidal in shape.

As shown in Fig, 4, the radiating ribs 27 are formed such that they are slanted toward
the downstream side of the direction of rotation of the ventilation fan 15 to follow the flow of
the air blown out thereby. Specifically, the radiating ribs 27 are formed to slant toward the
downstream side of the direction of rotation at a first angle a with respect to a first reference
plane PL1 that is parallel to the axis of rotation of the ventilation fan 15. The range of the
first angle a is preferably between 20 and 40 degrees, and more preferably in the vicinity of
30 degrees. When the first angle o is in the aforementioned range, it can approach the angle
at which the velocity component of the air blown in the axial direction by the ventilation fan
15 at a radial position thereon is at a maximum, and the resistance to the blown air can be
more effectively reduced.

The annular ribs 28 are concentrically disposed in the radial direction between the

closing plate 25 and the outer frame 26 and are spaced apart with predetermined spacing.

7



: 7 As shown in Figs. | and 3, the annular ribs 28 di sposed outside a
straight line D)2 that is half the outer diameter D of the outer frane 26
are formed to lean in the radial direction along the flow of the air bl own
- by the ventilation fan 15. Specifically, the annular ribs 28 are forned to
slant gutward.ipn a directjon a I C he ajr is blowm out at a second

angl e 8 S SRQWR } }2 &l an ‘fgt *H I‘h%i&?@fhﬁmﬁléﬁ@rsgﬁtg@t knre P& tapisthalft are
concentric with the r ot atlonal axis of the wventilation fan 15. The second
angl e teiogtes digmsterdp pf e swsenfrane el aresfotuet todsan artlie nastial dirocidrealaing thei n t he
vicinity of 10 degrees. Thus, by increasing the velocity of the blown air
by sl 8ewioddha ﬁemebyather\iebe'laﬂBn ¢am tHhe Spectically, tbelahmileite 2 ark fdrmed
ventilation fan 15, resistance to the blown air can be nore effectively

r educes, slan dutwdrd oy ardirettien anwhicRithd 4ib$s RBwaldut 868 seond AnglRIPFHE Fe E
conpared to the situation in which all of themare sl ante% An undq r cut

por t i 0 d GlinatalRcaRMefrtte i URte: 48 SROMBCW hekaRidl a0l ofihem! d

when formed integrally is produced at t I ntersection Fadra I'ng

ribs 2/en@ifiohan 13NN¥haseddndSin g%r[% hr%fe%r y%@%nn{ gnck ﬁg dggwte%elfg gg(%rgcﬂ om

portion UC 1s an |ntersect|ng preve

bei ng LN the t|on of t in Fig. 5)
due to‘; ?‘ﬁe?%flgﬁth?: ctlmgo %P]ré e8¢ an Pfén‘aﬁ?fb%g%SVE{OFEXPfgﬁg’IO‘Béé%i%e of
this, .a. bui orti IS forrred in the undercut portion UC. As shown
in Fi ¢ lmémgtth%afﬂﬁﬂl t“‘ﬁp? ‘Hb&‘FuOHFFffgcﬁl@ feserics @f the Yeatilasionyfaw bfyresistanasitot wo
right angled triangles that respectively have a first angle a and a second
angl e e Playyreaip canthemprg ¢ffectiyelyseduced, ad merepvarntbel ahmularmibs 2oare easierrto ut
portions UC on the intersecting portions. Wien this type of built up

por t i arodigeeithan ¢asmpaset] tosthe situatioh drs witichredlt ofithere ateoslirsted2rpl oyed, and thus it
Is easy to integrally formthe fan guard 18, both edges of the annul ar

ribs 28 willAbendércwtngirtien&iC diat phdichtshthg fas gukeNd f#6m E@ﬁ?fﬁkeﬁ%uf BFabU' It
up portion 29, and the resilience of the annular ribs 28 wll be high

Becausoldfwhérl formbd nte@ally iepRaNeld dthRe Aibisédioh ¥t (B4Rt tﬂa@plflﬁ Ihgd fipckness

direction will be increased. The heat exchanger a urality of

cool i nnfilaRibs 8. dH§ﬁ0§fﬁld\ﬂlslh(ﬁ tjq?hé;lg'ﬁff&%t p#rtlon e 1%{eg%ec | 'OSm%Q a, 20b

havi ng outside air intake ports rlgera
that prevents the fan guard 18 from being taken out of a mold (in the direction of the arrow

shown in Fig. 5) due to the fact that the ribs lean in the opposite directions. Because of this,
a built up portion 29 is formed in the undercut portion UC. As shown in F ig. 6, the built up
portion 29 is a four sided body composed of two right angled triangles that respectively have
a first angle a and a second angle B therein. The built up portion 29 is formed in the two
undercut portions UC on the intersecting portions. When this type of built up portion 29 is
formed, split molds do not have to be employed, and thus it is easy to integrally form the fan
guard 18, both edges of the annular ribs 28 will be strengthened at their highest bending
moment by the built up portion 29, and the resilience of the annular ribs 28 will be high.
Because of this, the resilience of the entire fan guard 18 in the thickness direction will be
increased.

The heat exchanger 12 has a plurality of cooling fins, is disposed inside the casing

11 on the side walls 20a, 20b having outside air intake ports 21a, 21b, has refrigerant that
8



.8 flows therethrough, and exchanges heat wth the air taken in. For
exanpl e, during cooling, it exchanges heat between the refrigerant that
was condensed in an indoor unit and the air that was taken in, and heats
up the air. In addition, during heating, it exchanges heat between the air
that was taken in and the conpressed hi gh tenperature/high pressure

r ef ri gdlomsttherathepugbowridsexchangss heat With therairr takeruini t Fo8 exanmle,alwsingeoling,
conpressor 19 and the ventilation fan 15 of the outdoor unit 10 in

accor damexehaugeihhéedt betweonthcasfrigerdintthat waslcdridenseden ah irioat ukipsial thd BR that
conpressor 19 conpresses the refrigerant to a high tenperature and high

Pr essUksas taked i 4hd Reats 9 ke . IHhidhsS, d%ﬁh%’ﬁtﬁéhﬁr@hﬁ %ﬂ&haﬂgﬁ{;%ggg&vlvgén fh

e
i ndoor unit (not shown in the figures) an e heat ex ang t hen

transm { i (o) j : GO LN _fhi
ranner 2o e el 32 e dofbyéts i bR oridBlabur A OB kbt oS . o
exchangg&lsa%alia the outside air intake ports 2 1 a, 2 1 b, and is taken
into the casing 11. The air that is taken in passes through the fan guard
18 by neans the .ventilation fan 15 and is blown outside. At this tine,
when the air %§9’é‘§°‘ﬂﬁ%l€ﬁ°{“ﬁ@sf %C@}B&W&S%a@ yu theswentilpgiop | fan jlfeipthst e 25
is larger than the dianeter of the hub 15a of the ventilation fan 15,
count ePutdgeT Wt 14 inpgeordange with the soqny tospsaatutecng the opserationakmede.of t he base
of the blades 15b can be reliably prevented. |In addition, because the
radi ating ri Bhe Tpmpresserul 9 cxpmpressere theoteftigerant] todiar kigh i temperatirs | andt kigh
toward the downstreamside in the rotational direction such that they

f ol | owptdssuré,| and déirimg coolfrigp BwithisesVisetivedrah iteat Exchadger ehthe HAGGISENIE (ot
annular ribs 28 are also slanted toward the outer radial direction in

accor dghswen itd the fighesy dndwhOheat exchahger W2 lahd BenQtanbrfiyittis feBigddie, 1 ow of air
to collide with the two types of ribs 27, 28 and pressure drop and noi se

b b d _ ; . q

can e Supbr Beseduibs M0 AR BERNR bGenUN e [HRBRDA B Rlgnled

oy 1 A eSO ARE R ShelaerBVA fle dulahl P nldke 0B 200 06 arils dkell Fhe

[ an Sod iPepR e The el S LkEh b SRSE thfbughhd fnGERRPTs ) s oFtme®”
ventilation fan 15 and is blown outside.

At this time, when the air passes through the fan guard 18, because the closing plate
25 is larger than the diameter of the hub 15a of the ventilation fan 15, counter-current flow
that is easily produced in the vicinity of the base of the blades 15b can be reliably prevented.
In addition, because the radiating ribs 27 are curved in the rotational direction and slanted
toward the downstream side in the rotational direction such that they follow the flow of air
from the ventilation fan 15, and because the annular ribs 28 are also slanted toward the outer
radial direction in accordance with the flow of air, it will be difficult for the flow of air to
collide with the two types of ribs 27, 28 and pressure drop and noise can be suppressed.

In addition, because the annular ribs 28 are slanted outward toward the radial
direction, the width of the annular ribs 28 (the length of the thickness of the annular ribs 28 in
the direction in which they intersect) can be made longer than when they are not slanted, and

the fan guard 18 can maintain its resilience in the thickness direction for a long period of time.

9



9 Moreover, because built up portions 29 are formed in the undercut
portions UC of the intersecting portions of the radiating ribs 27 and the
annular ribs 28, the strength of both edges at the greatest bendi ng nonent
-of the annular ribs 28 is further increased by the built wup portions 29,
and resilience of the annular ribs 28 is further increased. Because of

t hi s, Meweovere bpeaush builotptpestienst 29 arg formpdaird thed uhdertutepaertionk RES sfdhe ect i on
is further increased. [Qher enbodinents] (a) In the aforenentioned
enmbodiintersectirighportiant af thegradiatiag aibs 27 amd €t stowiat figaps,i the sh’@@gthCﬁféﬁdﬂ@”al
direction. However, it is possible that only the annular ribs 28 be slanted
out waredgést e greamthibendinp@fibii. ofaRe afilart 85 2R ﬁ%@lg1n'bi'éa§ed2gy iR vk _be

slanted. (b) In the aforenentioned enbodi ment, the built up portions 29

wer e f3raBisbrs Q9t EAl reHﬁQx%eCdftthé)zQﬁ)hlaﬁ’?% Q@é?ﬁ'ﬁtﬁlle{)fﬁ%}e edS P; eltcaﬁ%% & tﬁig,etﬁe hot

have t0 be enployed and the fan gua can be In or e ust

I | d h
?Ra?péﬁﬂﬁmgg}‘;@ﬁ{&b@' h BURIR ih 1 BioRASSS i e Bt o e

wil | i@ a Ia{)&? er of undercut portions, manufacturing costs wll

incre gleﬁﬁ%‘ ! be difficult to obtain strengthened resiliency due to
the built u 0 s. (c) In the_ aforenentioned enbodi nent, the annul ar
ribs 28 out ﬁBt haforpmagniicaed ebodigent, dheradiaginguiticarel sianteddownattearn in

direction. However, it is possible for all of the annular ribs 28 to be

sl ant & resationg} dirpesionn nloaveven, it iszpossibles Hué oalyp tederedari riesi 28 rtecdlamad ( f or
exanple, 1/3) of the length of the bl ades 15b of the ventilation fan 15 to
be sl antvedd ir the radialtdirectidm medfotthorsdihtinghibd2Taohot be gampel | er fan is
illustrated as the ventilation fan 15 that is guarded by the fan guard 18.

However, it (6)Snphs sfobdrgeritionedremydiaient th@buil! @VportidAs 26 wedé $brniedNn B
outdoor unit of an air conditioner is illustrated as the ventilation unit,

but  aux@dbhtl Rt WOIshcHmarh s rﬁ‘oltl%egﬁétr thveSo 'Egléﬂ'gn%jye'd%nﬁ%e ?A&r%}a? to an

outdoor unit. (Industrial applicability) In the 1nvention acco

LT b ey RIS RS A AR AR e e
split mold such that an undercut UC is formed. However, in this situation, because there
will be a large number of undercut portions, manufacturing costs will increase and it will be
difﬁcﬁlt to obtain strengthened resiliency due to the built up portions.

(¢) In the aforementioned embodiment, the annular ribs 28 outside the distance D/2
are slanted outward in the radial direction. However, it is possible for all of the annular ribs
28 to be slanted, or for the annular ribs 28 outside a predetermined fraction (for example, 1/3)
of the length of the blades 15b of the ventilation fan 15 to be slanted.

(d) In the aforementioned embodiment, a propeller fan is illustrated as the ventilation
fan 15 that is guarded by the fan guard 18. However, it is possible to employ an axial flow
fan. In addition, an outdoor unit of an air conditioner is illustrated as the ventilation unit,
but a ventilation unit on which a fan guard is mounted is not limited to an outdoor unit.
(Industrial applicability)

In the invention according to claim 1, the first ribs are curved in the rotational

direction, and thus by curving them such that they follow the rotating divergent current of the

10



10 blown air, it is difficult for the blowm air to collide with the first
ribs, and it is easy to elinmnate resistance to the blown air. In
addition, the second ribs are slanted in the outer radial direction such
that they follow the flow of blown air, and thus it is difficult for the
flow af blown air.to | 1,de wth the second ribs, and there is little

r esi st@ﬂ%’& P 1 ﬁsed'f‘iiﬁwcg T gﬂeo WAl t‘bfoﬁ‘l‘ilé Witk $hg) firstiyabs, gad dtiéeeasy tohi s,
even if first and second ribs are provided, the flow of blown air is
smoot HlimiRgte geaistangeatothg blawm aifoi &b additioncthe wpenndslesdare Mianes, ar the miterus e
the second ribs are slanted to follow the flow of blown air, the width of
t he seiedighdireationsuehethat they follayf thetflow hf blommssr, afd thas dinid diffibsit for thdBow
direction that they intersect) are |onger than when they are not sl anted,

and t hef blesn hirdocellide wittetheaacapdaits, hmd ther: ik hittk ReBandé (EHEIRW §CBloRE
mai ntained at a high level. In the invention according to claim2, because

the fidisby Hebcantlriblie BREORM thiS eAieif RbaRteded R figy Arggﬁr&p&e i@, the

blown air, the resistance to the flow of blown air can urther reduced
and prEFsIswe a#i®Bm i rther < ln.the invention
according to clai magt?l’ gl\?degl%lsﬁﬁés]flt a%nlldor%?g% cr?ﬁ th%?%ﬁs%g%ﬁ f iR?(gFovaeﬁg)ec@?&ond
ribs tdons e pr.oduced, .t under cu; rtions
can ban OB B A oMBAT PllonP HEARR SR HEIhE R odnd 55obhd Fbsdibe  ne
fan gyard fram.a. pold, .and .is easy to integrally formthe fan guard from
pl ast ﬂgn%]i’ ofﬁ'é’ tﬁ’icglge.ss RbsE80S P?’s Hb@'\éﬁiér&"tﬂ%&gtrtgg%mt?é‘iﬁq ¥ dongsy han yihen he
fixed portion tffat (ggalélgr es the hi gfhest bendi ng nonent in the second ribs
i s nadacy aegRot glapte ¢ rpgiliengecotcthe farngpard, imsthei thicknesa rdirectien casbei ence
of the fan guard_ in the thickness direction can be maintained at an even
hi ghermaigtaied at p highdevelventi on according to claim4, the slant of the first

ribs are adapted to the flow of the rotating blown air. In the invention

accor di ng t dn ¢heainverftjont ieosliamto chint Rebeaosntherfirbsriby sndgieRbeshdtibsthe 1 ow
of the rotating blown air. In the invention according to claim®6, the hub '

of t heslanesit fol folloontht aowd 08 sha1BlownCAlR the Reiftaric® t¥&Rs ilodt bOBl¥Aail SafBYET ed
by the closing plate, and thus it is easy to prevent
further reduced and pressure drop and noise can be further suppressed.

In the invention according to claim 3, even in situations in which both first and
second ribs are slanfed and undercut portions are produced, the undercut portions can be
climinated by built up. Because of this, it is easy to remove the fan guard from a mold, and
is easy to integrally form the fan guard from plastic or the like. Moreover, because the cross
sectional area of the fixed portion that enlarges the highest bending moment in the second
ribs is made large, the second ribs are even more resilient, and the resilience of the fan guard
in the thickness direction can be maintained at an even hi gher level.

In the invention according to claim 4, the slant of the first ribs are adapted to the

flow of the rotating blown air.

In the invention according to claim 5, the slant of the second ribs are adapted to the
flow of the rotating blown air.
In the invention according to claim 6, the hub of the ventilation fan does not

contribute to ventilation and is covered by the closing plate, and thus it is easy to prevent

11



11 reverse flow fromthe ventilation fan. In the invention according to
claim?7, because the bases of the blades are also covered by the closing
pl ate when a reverse flowis easily generated, it will be nore difficult
to generate a reverse flow. In the invention according to claim8, the

curve RkelkOfoh fcth tHe Rsitilafiof®s |y followed by the flow of the blown air.
In the invention according to claim?9, because from am)ngst the plurality

of second rq.bs. : I h oute nfere ce wher e
the vel ocity b @e lﬁb&ftgﬂw%g?lldﬂ% gov\n%fag?% ?tge e th et%?s?sng &f@&%?‘fﬂy 8%t ends
out war d d, for i ntegral l orrredfan uar,d, i s _easi

nmanuf a%({vﬁegg’yn%ﬁc %K‘&Iﬁﬁr}%ﬁ&eﬂ% rﬁ%?%er ﬁ?‘ﬁds gasily Igﬁpgff’tfé it p §9§g)re difgplhnongst
the pluralit second ribs, the only slanted ribs are in the outer

ci rcun@eﬂeéﬁéé%@y?fﬁ?j Q¥3 of the length of blades of the ventilation fan,
where the vel 00|ty of the blown air is particularly fast and the flow

easi |y ext erdashoipvertian accerdingotoctldiny 8, dhe curve of thielfirstiritsrie dasilgrfoljoraediby s
easily manufactured. In the invention according to claim 11, because, from

anongsthe flow ¢fithe bloimnyainf second ribs, the only slanted ribs are in the
outer circunference beyond 1/2 of the length of blades of the ventilation

fan, where tlhehyivetidnyacodrdirpetodiamm, detauss, ﬁ}ﬁﬂfaiﬂbﬁ?ﬁrﬂhé/plmtty aﬁﬁcgﬁt? f1ow
eaS|Iy extends outward, the nold for an |ntegrally ormed fanm guar

easi | Yribg e 6ae tshinfsd rll;szar@' iR tAS outkr cﬁcﬁrﬁf&r&l&@rﬂxe %@e \ggl% Bl gp uni t

(10) that is nounted in an air di sc arge port e ven |Iat|on uni t

1), Wt S A e B R B Y PR
port guard is easily manufactured.

In the invention according to claim 10, because, from amongst the plurality of
second ribs, the only slanted ribs are in the outer circumference beyond 1/3 of the length of
blades of the ventilation fan, where the velocity of the blown air is particularly fast and the
flow easily extends outward, the mold for an integrally formed fan guard is easily
manufactured.

In the invention according to claim 11, because, from amongst the plurality of
second ribs, the only slanted ribs are in the outer circumference beyond 1/2 of the length of

blades of the ventilation fan, where the velocity of the blown air is particularly fast and the

flow easily extends outward, the mold for an integrally formed fan guard is easily

manufactured.
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~(17); a plurality of first ribs (27) that are formed such that they are
curved in the rotational direction of the ventilation fan (15) and radi ate
outward toward the outer frame (26) in the radial direction fromthe
vicinity of a central nmenber of the outer frame (26); and a plurality of
second ribs (28) that are integral with the first ribs (27), concentrically
di sposed at a predeterm ned spaci ng Qlginishe radial direction fromthe
rotational axis of the wventilation fan (15), and forned such that those in

the outer cincun RngAGRI ABF of 2ARNAMHLAWRLY 10§ Bt Q¥ a‘}]m{e?%n%zﬂi E}ﬁéﬁﬁ% He

followthe flow of blown air fromthe ventilation

guard ) A kAl .06 hi j N0t o ajm 1, wherejn the
first ﬁpizaﬁs(l( 7(§fh§?\e/‘%1§f)ﬂralrtrlg @lijltcﬁmt) h}éatQﬁ%&elf/& %&gﬂsoﬂaﬁfleg%b’ot/b&rémt ﬁ'éareodkg%t ream
side of, thac potational direction of the ventilation fan (15) to follow the
flow of the arr blown therefrom 3. The fan guard (18) of the ventilation
unit (10) according to im2, wherein the first ribs (27) and the second
ri bs (28) ar%“&“&ﬁ?ﬁ?&“‘aaﬁmw%{n thegrwer ciggwnisrengs Iof thg ajsatisdherge gar0) i s
f or med gﬁtween the first ribs (27) and the second ribs (28) at the point
where KbPh ribs intersect. 4. The fan guard (18) of the ventilation unit
(10) according to claims 2 or 3, wherein the first ribs (27) are forned
such that thaplusaldy of first cibs (2T)dhat atehformedvmudir thanthsy aie cudfedtinehé Ritaidnanal
direction of the ventilation fan (15) to follow the flow of the air bl own

t her ef digection cfitharvghtélatidn 20 (16) dill haiie oatwird ow@ANAG oute? fAantd (28) if Bler ence
pl ane (PL1) that is parallel with the rotational axis of the ventilation

fan ( 1bgdialPirediivn frern tigddeility 583 ctral Wﬂ%fﬁﬁ%@g‘éﬂ{%%@%%}alg according to
su

claim4, wherein the 13 second ribs (28) are forne they are
slanted at a -\ e . ylindri.c
second referﬂﬁ%gaipt?gggec(%gﬁ%bgt %ﬁﬂ%tg?%gl\rqéc%%t‘?{@ﬁ% {tﬁ{ﬁt {lﬁ%&r@‘:ﬂ"f“m?ﬁg’xi s
of the il At . _.The fan ard. (1 of the ventilation unit
o ok "ok @ sl e T BRaP e Bl e hRtel b b U
s a p(i&ﬁﬁzlltio%rfa}cl ‘?‘pj),h fhd forméa g&éhltﬁ]g rtlllcg:sglin uebou(te:l'r5c6ilr)cumference are slanted toward

the outer radial direction to follow the flow of blown air from the ventilation fan (15).

2. The fan guard (18) of the yentilation unit (10) according to claim 1, wherein the
first ribs (27) are formed such that they are slanted toward the downstream side of the
rotational direction of the ventilation fan (15) to follow the flow of the air blown therefrom.

3. The fan guard (18) of the ventilation unit (10) according to claim 2, wherein the
first ribs (27) and the second ribs (28) are slanted at different angles, and a built up portion
(29) is formed between the first ribs (27) and the second ribs (28) at the point where both ribs
intersect,

4. The fan guard (18) of the ventilation unit (10) according to claims 2 or 3,
wherein the first ribs (27) are formed such that they are slanted toward the downstream side
of the rotational direction of the ventilation fan (15) to follow the flow of the air blown
therefrom at an angle of 20 to 40 degrees with respect to a first reference plane (PL1) that is

parallel with the rotational axis of the ventilation fan (15).

5. The fan guard (18) of the ventilation unit (10) according to claim 4, wherein the

13



. positioned at the center thereof, and a plurality of blades (15b)
Bgsitioned around the circunference of the hub (15a); and further
conprising a closing plate (25) disposed such that it faces the hub (15{;1)
and is concentric with the rotational axis of the ventilation fan (15);
wherein the first ribs (27) are forned to extend fromthe closing plate

(25) tsscartikeribo (R%raré fenmed(26h that. thdperel dmtediar th Gk cﬁ‘lfs td1es gg@%%}éagﬁt'g on

unit (10) according to claim®6, wherein the closing plate (

cir cuIraspeeflamecyﬂihéticdlSedoalﬂg‘eferdnbéﬂlafng?Plgi)alﬁ?ct@Eo&%nttr%‘?}rilﬁ’f’ﬁlegg&tgﬁg%all %ﬁﬁg hle o

fan guard (18) of the ventilation unit (I0) accordin 0 an

Whgtigd ' ' dina
7, iMgiohifEs15)i bs (27) are formed such that they are curve
t rochoi glg%élzlr vleo. 9. ('IS%e fan guard (18) of the ventilation unit (10)

[ ' . | drib 28 e fornmed
Suh that onty troser® (TRl o ERNRUTARUB SRR el 8oc
i ' al. t ted. . Jhe fan guard (18) of the
vent 1t on "0 0 (1) il i 1% 1 echrapaller et heving 4 koo (1)  26)

[ . [ nf tjal region beyond 1/3the|ength.inthe radi al
di o PORHORIT ah it CEHEE thersef) a9e 2 tmluglit pf disden (150) poSKomdaskntine. 11.

wher et Raense obihe RBHISOZEN [ n an outer i rclt er enti Al region beyond 1/2
of the outer dianmeter of the outer frame (26) are slanted. 14
' further comprising a closing plate (25) disposed such that it faces the hub (15a) and
is concentric with the rotational axis of the ventilation fan (15);

wherein the first ribs (27) are formed to extend from the closing plate (25) to the
outer frame (26).

7. The fan guard (18) of the ventilation unit (10) according to claim 6, wherein the
closing plate (25) has a circular shape that is larger than the diameter of the hub (15a).

8. The fan guard (18) of the ventilation unit (10) according to any of claims 1 to 7,
wherein the first ribs (27) are formed such that they are curved in a trochoidal curve.

9. The fan guard (18) of the ventilation unit (10) according to any of claims 6 to 8,
wherein the second ribs (28) are formed such that only those in the outer circumference are
slanted and those in the inner circumference are not slanted.

10. The fan guard (18) of the ventilation unit (10) according to claim 9, wherein
the second ribs (28) in an outer circumferential region beyond 1/3 the length in the radial
direction of the blades (15b) of the ventilation fan (15) are slanted.

1. The fan guard (18) of the ventilation unit (10) according to claim 9, wherein

the second ribs (28) in an outer circumferential region beyond 1/2 of the outer diameter of the

outer frame (26) are slanted.
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