DESCRI PTION Fan Guard for Air Blower Unit Field of the Invention 5 The
present invention relates to fan guards for air blower unit having bl ower
fans which are nounted at air outlets of the air blower unit. Background
-of the-lnvention There are air blower units provided in outdoor units of
air conditioners, in which, 10 for eﬂanple, fan guards are provided at air
outlets of blower funs for protecting the blower fans. As the above fan
guards, there are well known fan gﬁ,' I\1\/\/hi,ch many radially arranged
radial ribs and many coaxially arrange annular ribs are formed integrally

by a s | [ adial ribs and the annular ribs of such fun
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guar ds synthetic 15 resin have flat sections along the direction
of the rotation axis of the blower fans for naintaining the strength and
reduci ng pressure |oss of forced airflow fl owi ng between the ribs. As a

functi on. fan guards with such a structure are required to have,
t he fun%‘léglgg?gsse sve[llaﬁ%fghave enough strength to prevent fingers or foreign
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annul ar ri.hs. so that t.he | e enters. As the strength of the fan guards
with thé‘rhé‘g‘o%m‘%l{l{%g@{%}F 8“&% Bf@\?éiﬁtb??‘ﬁ?rémétnteri ng, strength at the
out ernost peripheral part where the intervals of the radial ribs becone
the widest is used as a reference value for design.

Background of the Invention
There are air blower units provided in .outdoor units of air conditioners, in which,
10 for example, fan guards are provided at air outlets of blower funs for protecting the blower
fans.
As the above fan guards, there are well known fan guards in which many radially
arranged radial ribs and many coaxially arrange annular ribs are formed integrally by a
synthetic resin. The radial ribs and the annular ribs of such fun guards made of a synthetic
15 resin have flat sections along the direction of the rotation axis of the blower fans for
maintaining the strength and reducing pressure loss of forced airflow flowing between the
ribs.
As a function that the fan guards with such a structure are required to have, the fun
guards should have enough strength to prevent fingers or foreign matters from entering in
20 error between the annular ribs. |
Pushing an object of a given size with a given force expands the intervals of the
annular ribs, so that the object enters. As the strength of the fan guards with the above
~ structure to prevent this entering, strength at the outermost peripheral part where the
- intervals of the radial ribs become the widest is used as a reference value for design.
25 However, the intervals of the radial ribs of the fan guards of this type are narrower
as it approaches the center, which invites increase in ventilating resistance and in noise. In

order to tackle these disadvantages, a fun guard has been proposed which restrains




25 However, the intervals of the radial ribs of the fan guards of this type
are narrower as it approaches the center, which invites increase in
ventilating resistance and i n noi se. order to tackle these

di sadvantages, a fun guard has been prgposed whi ch restrains 2 excessive
increase in the ventilating resistance®in the interior part by thinning the
radial .ribs inside a point where the intervals of the radial ribs are
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for air conditioners, It is necessary to provi I'on o
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rear edge of a va ue to 'ng o an guar

addi i ongg @0bha9 tion of prevent| ng foreign matters fromentering
bet ween t%e annquﬂﬁrlbs The causes of the fan guard bending are that: an

obj.ect such as a ball collides with the fan guard, to bend the central
part of the fan guard; snow in winter accunul ates on the fan guard where

the rotary 15 wer fan is arranged perpendicul arly upward,
so that the méﬁQQEquB %§§§¥§Z bends the fan guard The fan guards with
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10 preventing breakage of the blower fan, which results from contact with the rear edge of a
vane of the blower fan due to bending of the fan guard, in addition to the function of
preventing foreign matters from entering between the annular ribs. The causes of the fan
guard bending are that: an object such as a ball collides with the fan guard, to bend the
central part of the fan guard; snow in winter accumulates on the fan guard where the rotary

15 shaft of the blower fan is arranged perpendicularly upward, so that the weight of the snow
bends the fan guard.

The fan guards with the above structure are fixed at outer frames thereof to the unit
bodies. Therefore, the radial ribs works more than the annular ribs for preventing
deformation due to load application to the central parts of the fan guards. Hence, the

20  number, the arrangement, the shape of the section and the like of the radial ribs influence
much the strength against bending.

However, in the case where the inner radial ribs are thinned in the fun guard as
disclosed in the above gazette, the increase in the ventilating resistance is suppressed while
the strength against bending at the céntral part decreases, with a result that the fan guard is

25  HLable to 56 deformed due to load application to the central part. Thus, the vanes of the
blower fan may come.into contact with the thus deformed part of the fan guard.

The present invention has been made in view of the above problems and has its




20 nunber, the arrangenent, the shape of the section and the Iike of the
radial ribs influence nuch the strength agai nst bendi ng. However, in the
case where the inner radial ribs are thinned in the fun guard as disclosed
in the above gazette, the increase in the ventilating resistance is
suppressed while the strength against bending at the central part
decreases, with a result that the fan guard is 25 liable to be deforned due
to |l oad application to the central part. Thus, the vanes of the blower fan
may come into contact with the thus delormed part of the fan guard. The
present invention has been nade in view of the above problens and has its 3
obj ect ofobmceoepreivendinglthe invorasabethe iventiletiveresistaatd ofjthe dfoiced ainfiew ofhilehe
forced airflow while ensuring strength to prevent rib expansion and the

st r engt h engurmgesinsngthide maiveot i expassibmand theastengtBuopesventdientling dfriveefani on
According to an aspect of the present invention, there is provided a fan
guard ofguardbl ower unit which is provided with, between a bl ocking plate
arranged at a central part and an outer frame arranged at an outer
periphery, a plurality of annular ribs arranged coaxially in a radial
direction at predeternmined intervals with a center of the blocking plate
as a center, awanmary efrtheilnventpnradi al ribs extending radially fromthe

bl ocking plate 14 to the outer frame and arranged at regular intervals in a
peripheral di rle¢ardng tapriaspretel the prasentt ngentionathers is prayidedt adhn gustiower
unit having a _blower fan, characterized in that : the radial ribs includes
a plural i to adfower et wWhip isqxevder wihshesweenmblopking platry appesged at o cgntral
substantial center in the radial direction and arran?ed at regqgul ar

part and an outer frame arranged at an outer periphery, a plurality of annular ribs
arranged coaxially in a radial direction at predetermined intervals with a center of the
blocking plate as a center, and a plurality of radial ribs extending radially from the
blocking plate 14 to the outer frame and arranged at regular intervals in a peripheral
direction, and which is mounted at an air outlet of a blower unit having a blower fan,
characterized in that : the radial ribs includes a plurality of inner ribs extending from
the blocking plate to a substantial center in the radial direction and arranged at regular
intervals in the peripheral direction, and a plurality of outer ribs extending from the
substantial center in the radial direction to the outer frame and arranged at regular
intervals in the peripheral direction, and the number of the inner ribs is set smaller than
the number of the outer ribs.
According to embodiments of the present invention, sufficient strength to

prevent expansion of the annular ribs in the radial direction when a foreign mater

enters between the annular ribs may be ensured.




intervals in the peripheral direction, and a plurality of outer ribs
extending fromthe substantial center in the radial direction to the outer
frame and arranged at regular intervals in the peripheral direction, and

t he nunber of the inner ribs is set smaller than the nunber of the outer
ribs. According to enbodi nents of the present invention, sufficient
strength to prevent expansion of the annular ribs in the radial direction
when a foreign nmater enters between the annular ribs may be ensured. 3a
Further, the inner ribs are connect®d to the blocking plate , whereby | ess
nunber of the inner ribs than that of the outer ribs may invite no | owering
of the strength at the central part of the fun guard Moreover, sufficient
strength to prevent bending of the fan guard at | oad application in the
~axi al directionFegherpthesnaer vs aard conhectédhbr deesblocking eite |, awherebyr &s§ st ance
of the forced airflow Wfromthe blower fan can be suppressed. 4 As a
resul t, tHemibeR ofdke dnenribsehanr thoteof B¢ qutermilsormany invite moclomesiog ofithé t he

bl ower fan due_to defornmation of the fan guard and_noi se and required input
energy of Stieagthift dhgesentrghpat @ﬁﬂwb‘@nrg@atﬂ%%rem% sugfagient strepsthiiaprevest ude a
plurality of  ext ggi ri bs extending fromthe, _hl ocking %Iate to the outer
frame and b&Pﬁhaag)g extan guard afrloachappligatian infhe gaialirection can begnsuwed peth i n t he

fan guard of.the first inventi.on. The inner rjhs be arranged between
‘the ext end‘ﬁ%’é‘c’ﬁqaﬁ%“’, Ve&ﬁ‘hjaqmé’e?l%‘é?e ‘?’ﬁﬁ%g‘gﬁﬁd 4 0‘3;‘? g?ﬂi?ﬂbe ribs can be

arranged @t ' fan can be suppressed.




regular intervals in the peripheral direction. Further, the outer ribs can
be arranged between the extending ribs and the outer ribs , and the
extending ribs can be arranged at regular intervals in the peripheral
direction. The bl ocking plate and the outer franme can be connected with
each other by neans of the plural extending rib whereby strength agai nst
the |l oad application in the axial direction to the fan guard 4 can be
increased. A thickness t' of the extdnding ribs can be set greater than
each thickness V of the inner ribs and the outer ribs. The rigidity of the
extending ribs can be increased, which can increase strength to prevent
deformation of the fan guard. A length D of the extending ribs in a flow
direction of Aspgesyliathe fangmard dandoe preventdst foame coming intarsoblactswith the bigavert han
each length D of the inner ribs and the outer ribs in the flow 4a
di rectionfof dusetor defermaptighroff the\fam\euard: ansl seisoant! requivad iiepit embigyrdfghei ty of
the extending ribs can be further increased, which can further increase
t he strenglayver &t eapdt redededr mati on of the fan guard. One of the annul ar
ribs functions as a boundary annular rib 5 serving as a boundary of an
i nner regi on ziThamligmibs may inclge emlwelityel wiiceding Hg)si enendingfomae  t he
outer ribs_can be connected . Further, a thickness t of the annular ribs in
the inner: lﬁ*@glgdﬂatzﬁo therpuier drasmes end pranged af regulsrintersals énthe geripheral to t he

boundar nnul ar, rib, A thickness . ) ) )
y %Jrectlon in the fan guan 0% 516 ﬁsrst invention. The inner ribs can be arranged between

‘the extending ribs , and the inner ribs and the extending ribs can be arranged at
regular intervals in the peripheral direction. Further, the outer ribs can be
arranged between the extending ribs and the outer ribs , and the extending ribs can
be arranged at regular intervals in the peripheral direction.

The blocking plate and the outer frame can be connected with each other by
means of the plural extending rib whereby strength against the load application in the

- axial direction to the fan guard 4 can be increased.

A thickness t' of the extending ribs can be set greater than each thickness t" of
the inner ribs and the outer ribs.

The rigidity of the extending ribs can be increased, which can increase strength
to prevent deformation of the fan guard.

A length D of the extending ribs in a flow direction of forced airflow W from
‘the blower fan can be set longer than each length D' of the inner ribs and the outer ribs

in the flow




t of the boundary annular rib can be the greatest and a thickness t of
outer annular ribs |ocated outside the boundary rib can decrease. In
addition, a thickness t of the annular ribs in the outer region Zo can
increase fromthe thinner annular ribs toward the outer periphery.
Sufficient strength to prevent expansion of the annular ribs in the radial
direction can be ensured because the thickness t of the annular ribs can
be set greater <correspondingly as the intervals of the inner ribs and the
outer ribs can increase. Further, the thickness t of the boundary annul ar
rib , which serves as the boundary between the inner region and the outer
region Zo to which the inner ribs and the outer ribs are connected, can be
t he greatest, whereby the boundary afimular rib exhibits a function as an
outer frame for the inner ribs and a function as an inner frame for the
outer ribs. Thus, the strength of the fan guard 4 can be increased as a
whol e. A chord direction of the radial ribs in a rib section on a plane F
paral | el tdirestippphihg forskdfir flofv Whia the sseend iwentioan i ncline with respect to a
rotation axis. Further, an inclined angle a' of the radial ribs in the
chord directi onThangskhiaedehe epteniiog rikslican belfurther imsmeased twikich canefurthat| i ne
angle a' corresponds to an inclined angle a of the forced airflow Wof. the
bl ower = f dAcrgase|the grongth tnarrgsent dpformatiemef thefan geasdi ncl i ne with respect to
the rotation axis on the reference plane F(Paraljel to the rotary shaft of
the bl ower fan @eicfitheanmidaritivs dfunetifing aga beandaphannuletiti® ri bs can change in
the radial direction so as to correspond to 5a the inclined angle of the
forced airflow Wof the blower fan. The forced airflow Wfromthe bl ower
fan can fl ow




6 along the radial ribs of the fan guard in the entire region in the
radial direction of the fan guard. As a result, interference between the
forced airflow and the radial ribs, which may be caused in the case where
there is a region where the inclined angle of the forced airfl ow does not
agree wth the inclined angle of the radial ribs (that is, the blocking
plate side and the vicinity of the outer periphery), may not be caused,
resulting in reduction of noise and pressure |loss. A range of the inclined
angle a' of the radial ribs can include: a constant region where the
inclined angle a' can be the smallest at a center between the bl ocking
plate and the outer frame and can be substantially constant in a
predeterm ned region; a decreasing region on the bIocking plate side with
respect to the constant region where the inclined an can_decr ease as
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rangechi ope 2HsHRAr 88Sadse M@ (HEHRBESt of the annular ribs can be set greater
- correspondingly as the intervals of the inner ribs and the outer ribs can increase. Further,
the thickness t of the boundary annular rib , which serves as the boundary between the inner
region and the outer region Zo to which the inmer ribs and the outer ribs are
connected, can be the greatest, whereby the boundary annular rib exhibits a function as an
outer frame for the inner ribs and a function as an inner frame for the outer ribs. Thus, the
strength of the fan guard 4 can be increased as a whole.

A chord direction of the radial ribs in a rib section on a plane F parallel to a rotary
shaft of the blower fan can incline with respect to a rotation axis. Further, an inclined
angle o of the radial ribs in the chord direction can change in the radial direction so that the
incline angle o’ corresponds to an inclined angle o of the forced airflow W of the blower
fan 3.

In other words, the radial ribs can incline with respect to the rotation axis on the

reference plane F parallel to the rotary shaft. of the blower fan and the inclined angle o’ of

the radial ribs can change in the radial direction so as to correspond to




The inclined angle a' of the radial ribs can be appropriately set in the
entire region in the radial direction, with a result that noise and
pressure | oss can be reduced. 7 The annular ribs |ocated outside the
substantial center in the radial direction can incline outward and an
inclined angle /3 thereof can gradually decrease as it approaches the
annular ribs in the vicinity of the outernost periphery. The forced airfl ow
Wfromthe blower fan (that is, outwsardly expanding flow can flow al ong
t he annul ar ribs. Accordingly, interference between the annular ribs and
the forced airflow Wcan be reduced and the flow direction of the forced
airflow Wflow ng between the annular ribs can be corrected in the axial
di r ethd ipplined anple of thei fatceq aisflow Vé of thetbdowedan per i phery. As a result, no
phenomenon of bl ocking the forced airflow W may be caused, thereby

cont ri but iThg fareed aidlomeyifsem the Wewenfaw van 8owoss. The outer frame can be in
parallel to or inclines inward with respect to the rotary shaft of the

bl ower fan and an inclined angle of an outernost annular rib out of the
annular ribs can be substantially equal to an inclined angle of the outer
frame in the first or second invention. The forced airflow Wcan snoothly
fl ow between the outernost annular rib and the outer franme. As a result,
noi se i ncrease can be suppressed and pressure | oss can be reduced.
Accordi ng to enbodi nents of the present invention, sufficient strength to.
prevent expansion of the annular ribs in the radial direction when a
foreign matter enters between the annular ribs can be ensured Further, the
inner ribs are connected to the blocking plate , whereby |ess




nunber of the inner ribs than the nunber of the outer ribs may invite no

|l owering 7a of the strength at the central part of the fan guard, may
ensure the strength to prevent bending of the fan guard at | oad
application in the axial direction and may suppress the increase in the 8
ventilating resistance of the forced aigflow Wfromthe blower fan. As a
result, contact of the fan guard into the blower fan due to defornation of
the fan guard can be prevented and reduction of noise and required input
ener gyalodg thheadidl gibe rofftlanfaB goand ib ¢he dnhipd regientirethe radia dideoiddd oighefaatgeand t he
outer frame can be connected by neans of the plural radial ribs (extending
ri bs )As amesplbbpterfenes baswegitthe farcerkairfidvead dshel radp Fibs,avhidnmiay be weusast iral
direction to the fan guard can be increased. The rigidity of the extending
ri bs cthe caie Whiee Bereeld a rgiios whesgthierinelingd englh ef thet foened takrflayadass motagres mat i on
of the fan gquard. The rigidity of the extending ribs can be further

i ncr ey ,the\NﬁF]éWd@&Ek’fortg%éﬁdlal itihs (Bat b, thedledkingplels sigsiandttheaicnibaef on of
the fap guard. .The thickness t of the annular ribs can be greater as the
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decreasing region on the blocking plate side with respect to the constant region where the
inclined angle o’ can decrease as it goes from the blocking plate toward the constant region;
and an increasing region on the outer frame side with respect to the constant region where the
inclined angle ¢’ can increase as it goes toward the outer frame.

The change in the inclined angle o. (see FIG. 16) of the forced airflow W with respect to
the radial direction point (dimensionless R = radius/radius of fan guard) can agree with the
inclined angle o’ of the radial ribs in the entire region in the radial direction. As a result, the
interference between the forced airflow and the radial ribs, which can be caused in the case

-where there is a region Wﬁere the inclined angle o of the forced airflow W does not agree
with the inclined angle o’ of the radial ribs (that is, the blocking plate side and the vicinity of
- the outer periphery), can hardly be caused, resulting in reduction of noise and pressure loss.
The inclined angle o’ of the radial ribs can change within a range from 20 degrees to 50
~ degrees.
| The inclined angle o’ of the radial ribs can be appropriately set in the entire region in

the radial direction, with a result that noise and pressure loss can be reduced.




for the inner ribs. Al so, the boundary annular rib can exhibit a function
as an inner frame for the outer ribs, which can neans increase in the
strength of the fan guard as a whole. 8a The interference between the
forced airflow and the radial ribs, which can be caused in the case where
there is a region where the inclined angle a of the forced airflow W does
not agree with the inclined angle a' of the radial ribs (that is, the

bl ocki ng plate side and the viciﬂity of outer periphery), may not be
caused, resulting in reduction of noise and pressure loss. 9 The change
in the incl Thednzyg Bba losated prideltdy sybstatiial fconteeth the radidwditgeinn ear espect
to the radial direction point (dinmensionless R = radius/radius of fan

guar djnclanoviyaeband tminchieed s f ﬂe‘f@ecﬁwgn @ragualyy deqsease ggiibprnroashes the he
entire r?glon in the radial direction, aresult, the interference
betme@W“{ﬂéﬂﬁaHU@FVFWB@”%HB°9W@”F%¥E@Hﬂ§DFfIOM/ whi ch can be caused in the
case wherge there is a _region where the inclined angle a of the forced
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The outer frame can be in parallel to or inclines inward with respect to the rotary
shaft of the blower fan and an inclined angle of an outermost annular rib out of the annular
ribs can be substantially equal to an inclined angle of the outer frame in the first or second
~ invention.

The forced airflow W can smoothly flow between the outermost annular rib and the

outer frame. As a result, noise increase can be suppressed and pressure loss can be reduced.

According to embodiments of the present invention, sufficient strength to prevent
expansion of the annular ribs in the radial direction when a foreign matter enters between
the annular ribs can be ensured

Further, the inner ribs are connected to the blocking plate , whereby less

number of the inner ribs than the number of the outer ribs may invite no lowering




the annular ribs can be corrected in the vicinity of the outernost

peri phery. As a result, no phenonenon of blocking the forced airflow Wnmay
be caused, thereby contributing to the reduction of pressure |oss. The
forced airflow Wsnoothly can fl ow between the outernost annular ribs and
the outer frame. As a result, the noise increase can be suppressed and
pressure | oss can be reduced. Brief Description of the Drawings FIG 1 is
a side view partly in section of a T ower unit (outdoor unit) using a fan
guard according to a first enbodi nent of the present invention. FIG 2 is
a plan view showi ng the fan guard of the blower unit according to the

first enbodi ment of the present invention. FIG 3 is a fragnentary enl arged
per sptherstrgpethiabhesnaival bart ahthe Jaegnard| mypaensursithe steength tbprevgubbandote afhe
bl-ower unit according to the first enbodi nent of the present invention.

FI Gthesfap guardss leadeapplicationjin the axiab direction apfinedy Juppreskibn ingreape ibthet he f an
guard and a blower fan of the blower unit according to the first

enbodi ment of the present invention. FIG 5 is an explanatory draw ng for
determ ning the shape of radial ribs 5 conmposing the fan guard of the

bl ower unit according to the first enbodi nent of the present invention.
FIG 6 is a fragnentary enlarged section of an essential part of the fan
guard of the blower unit according to the first enbodi ment of the present
invention. FIG 7 is a fragnentary enlarged section of an essential part of
a fan guard of a




10 blower unit in a nodified exanple according to the first enbodi nent of
the present invention. FIG 8 is a fragnentary enl arged section of an
essential part of a fan guard of a blower unit in another nodified exanple
according to the first enbodi ment of the present invention. 15 FIG 9 is
an enl arged section of annular ribs ofgthe fan guard of the blower unit
according to the first enbodi nent of the present invention. FIG 10 is a
characteristic graph showi ng a change in thickness of the annular ribs,

whi ch coV?l‘é%qimﬁngIQt@CmOﬁ(ﬂmﬁ%mﬂélgﬁow Vr oy blawien &noAsfazesuugontict off t he
fan guard of the blower unit according to the first enbodi nent of the
present thevEn: guid Feophe blawes damy é%%) weformatiemiof ghe famgugidir eprobe a

bl ower unit ac gWijlng to a second, enbodinent of the present invention.
FIG 12 P@Vs.ntﬁqf {raEgiametwmaise and %?ﬂug‘zﬂamubvneagm%th@rblwert fapdc6PmbRg to a
third enb dlneg{ of the present invention. FIG 13 is a plan view show ng
a fan guHF eBetel ) ower uni t according to a fourth 25 enbodi ment of the
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The rigidity of the extending ribs can be increased, which can increase the
strength against deformation of the fan guard.
The rigidity of the extending ribs can be further increased, which can further
increase the strength against deformation of the fan guard.
The thickness t of the annular ribs can be greater as the intervals of the
inner ribs and the outer ribs increase, whereby sufficient strength to prevent expansion
‘of the annular ribs in the radial direction can be ensured. In addition, the thickness t of
the boundary annular rib , which serves as the boundary between the inner region Zi and
the outer region Zo to which the inner ribs and the outer ribs are connected, can be
- the greatest, whereby the boundary annular rib can exhibit a function as an outer frame
for the inner ribs.  Also, the boundary annular rib can exhibit a function as an inner
frame for the outer ribs, which can means increase in the strength of the fan guard asa

whole.




R (radius/radius of fan guard) and an inclined angle a (degree) of forced
airflow by an 5 axial fan. Best Mdde for Carrying Qut the Invention
Several preferred enbodi ments of the present invention will be described
hereinafter with reference to acconpanyi ng drawi ngs. 10 <First Enbodi nent >
FIG 1 through FIG 8 show a fun guard of a blower unit according to the
first enbodinent of the present irg4ention. The fan guard 4 is, as shown in
Fig. 1, nmounted to an outdoor unit A (one exanple of a blower unit) of an
air conditioner. The outdoor unit Ais of an up-blast type which 15 sucks
outside air fromthe side faces, cools or heats the thus sucked outside air
by heat excharide inickforemce bétmiege tieenforaed dirfloavimdttheradiul sibs, adlieid cat bdreat ed
air upward. The outdoor unit Ais provided with a casing 1 in a rectangul ar
shapaised intbe tassathersthetd io n régon whemithe innlimddeangker & ©f hediordelneflowi We f aces
(only one side face is showmm in FIG 1), a heat exchanger 2 in a U shape

i n deesnabagree withgbe irlliond argle v’ off thdwadal ribs iithakis, thebleckig plate Giddwndcasi ng

1, a blower fan 3 for sucking in and blow ng out outside air, and a fan
guaht vicindy phergerpeaipheryd, maperot bagaunsd residtingintrediiction ef veiss ang presswhier ei n,
the outdoor unit Ais provided with a control section arranged inside the
caskﬁ@ 1 so as to face to the heat exchanger 2, and a conpressor for
conpressing the refrigerant, though not shown in FIG 1. 25 The casing 1

i ncludes a casing body 6 in a rectangul ar shape of which upper part is
opened, and an upper rid menber 7 that covers the upper opening of the

casi ng body 6.




The casing body 6 is in a box shape made of a thin netal plate fornmed by,
for exanple a 12 plating process. The upper rid nenber 7 is an integrally
formed conponent nade of a synthetic resin and includes a nount portion 7a
in a rectangul ar shape in section nmounted on the wupper opening of the
casing body 6, and a wall portion 7b ign a circular shape extended and 5
narrowed in a tubul ar shape fromthe upper end of the nount portion 7a. The
upper end of the wall portion 7b serves as an air outlet 9 to which the
fan guard The shange dthe inclinediangisut tsee FOG s UM &l fosgerdpirflawalWowith rpectal

shape of whjch upper and | ower parts are expanded is OV|ded i nside the
uppe rtoﬁh‘f' fadil dirgeliqpgapint (Q@ﬁﬂﬁl@ﬁleﬁsa[{ i faﬂWé/féng‘é?f fﬂi‘l@ it agree FHE B ower

fan 3 i n axi a,l tﬁn con &f a.cylindrical hub 11 |ocated at the 10

cent elflc]iﬁlf% i?ntlrfzegwn i fhegadiabidisrctom iy mEssHliohe 1, and
is arr ed | si de elI h_10. . The blower, fan 3 is driven and

r ot at®@ %FWG%@W@&% fﬁ’é\ﬁqﬁ‘g‘hﬁ fRigd i lowh ety san B? gosaf iy heoifit ed at

T A e Sl e
b1 ociori e ifed dbfo A Bl b TR BE ikt i RO G Y Bt e
AR ede‘f‘er%&ﬁ’ﬂ%‘} g B} Ehoro REURRE W reaBIM Bl Bl pdlons 1 120
ext endi ng PAAC B%?ﬂ‘f@% “"Lﬂ“l’gsﬁéﬁ.ﬁﬁg%ﬁ”‘% %in%ﬁ%%?%ﬂe Bfifatdprdle 15
 enbodl dﬁ"&?‘%"““ﬂéiafg%é‘i RS sl e e i, T Einef he. bl ocki ng
plate 14 f1g foh@duiisly WRdHE theblower fan (that is, outwardly expanding flow) can flow

along the annular ribs Accordingly, the interference between the annular ribs and the forced

airflow W can be reduced and the flow direction of the forced airflow W flowing between

the annular ribs can be corrected in the vicinity of the outermost periphery. As a result, no

phenomenon of blocking the forced airflow W may be caused, thereby contributing to the

reduction of pressure loss.

The forced airflow W smoothly can flow between the outermost annular ribs and the

- outer frame . As a result, the noise increase can be suppressed and pressure loss can be

reduced.

Brief Description of the Drawings

FIG. 1 is a side view partly in section of a blower unit (outdoor unit) using a fan guard
according to a first embodiment of the present invention.

FIG. 2 is a plan view showing the fan guard of the blower unit according to the
first embodiment of the present invention.

FIG. 3 is a fragmentary enlarged perspective view showing an essential part of the




inner ribs 17B, 17B ... extending fromthe blocking plate 14 to the
substantial center in the radial direction in an inner region Z ranged
fromthe blocking plate 14 to the substantial center in the radial
direction; and outer ribs 17C, 17C ... extending fromthe substanti al
center in the radial direction to thelbuter franme 15 in an outer region Zo
ranged fromthe 25 substantial center in the radial direction to the outer

f 15. | i th . ' ibs 17A, 17A.. .. . d at
roqut ar SRS B BROEruh BRI PO e ettt iRl oS 17c
17C, 17C and I, ' 1/B, 1/B 13. d | i nt |
i the per i plidpal S PUSPICORC BT Uaret ek s BROLANIh gL eh g iz, |
Cibe 1enet s orthE BEet o oo ling e R e oRg kel D BRSOTBY TR . | &

m 1. Specifi ly, .the nynber of the inner ribs 17B, 17B ... is set to 8
smal | er than%ﬁhe “hidwser e’EﬁLia Ay othfenting ifpg Je@”l“ﬁ@&?‘@.s. apg (o radet sy e

arrangenent, .sufficient strenpg to prevent expansion of the annuylar ribs
16, Plg compasipa fhe fancguard gf rtﬁ%ﬁj?%ervmha%wr@%it@ Thedusiormbsdies! Bofieen t he
annular ribs 16, .16 ... is ensured. Further, the inner ribs 17B are

connect RS YRBRUY- ocki ng  pl ate 14, whereby | ess nunmber of the inner ribs
17B t han theFﬁén%er f the outer rjibs 17C 10 invites no | oweri ng of the
strength at the @i ragmesany epfarggdeseplion gl Ay epsentiak past ef Biedan grard oftheengt h
to prevent bendi _n% of the fan guard 4 at |oad application in the axial

di r ect i BAVEBWE preOrding tohs Hrst epbodincnt alithy peeseridpesndieni n ventil ati ng

resi stance o% {}orced airflow Wfrom the blower fan 3 is_suppressed. As a
result, cont 488 6AS perementagy grlareed; sseiéon pbanessgatalipast of a dgogeasd of a

def.ormati on of the fan guard 4 is prevented and noi se and requi red i nput
ené;&g;’%}pww unit in a modified example according to the first embodiment of the present

invention.

FIG. 8 is a fragmentary enlarged section of an essential part of a fan guard of a
blower unit in another modified example according to the first embodiment of the present
invention.

15 FIG. 9 is an enlarged section of annular ribs of the fan guard of the blower unit
according to the first embodiment of the present invention. |

FIG. 10 is a characteristic graph showing a change in thickness of the annular ribs,

| which corresponds to dimensionless R (radius/radius of fan guard), of the fan guard of the
blower unit according to the first embodiment of the present invention.
20 FIG. 11 is a plan view showing a fan guard of a blower unit according to a second
embodiment of the present' invention.

FIG. 12 is a plan view showing a fan guard of a blower unit according to a third
embodiment of the present invention. |

FIG. 13 is a plan view showing a fan guard of a blower unit according to a fourth

25  embodiment of the present invention.
FIG. 14 is a plan view showing a fan guard of a blower unit according to a fifth

embodiment of the present invention.




15 the blower fan 3 are reduce. In addition, the bl ocking plate 14 and the
outer franme 15 are connected by neans of the eight extending ribs 17A 17A
., Wwhereby the strength against the |oad application in the axial
direction to the fan guard 4 is increased. Mreover, the blocking plate 14,
the outer frame 15, the extending ribkl 17A, 17A the inner ribs 17B, 17B
., the outer ribs 17C, 17C ... and the annular ribs 16, 16 ... 20 are

formed in'a digess AN IPFROAS ISR GREfele Plofimisreodiiog ot SR or of

t he van 2.1 ..0f the | ower fan 3. The fan guard 4 is nounted by

fitti ngg'?]ﬁéﬁglgf%?ﬁp?g%‘éeﬁtémfegg?%e air outlet 9 at the upper end of the
ndi. 17A, 1 the inner ribs 17B,

wal | portionZh,,The .extendi.ng rib , A ... and

17B ... are é‘i&aﬁ%%ﬂ chggacIHic Braph RO Fiie aiafiiapstiip BECKEB e PBRPHANOE ook, ng
plate 1 n urves .toward the downstyeam side of the rotatignal direction
U of Ct hit GREEAIS Rt Frrel ket mehed 568l 19 Cldeares) 6F GroehEaow 288 | y | 1
the gadial. direction in the outer region Zo of the fan guard 4 and 14
curves t he downstream side of the rotational direction Mof the

bl ower fan 3. Wth this arrangenment, the ribs 17A, 17B, 17C becone easy to
accord with the forced airflow blowi ng and radially expanding fromthe

bl ower %a%]\i.#gper%’fi cal I(ﬁ{ élhi ribs 17A, 17B, 17C curve toward the
downst r 85thPspeton L arraing fPuk thg hayendiopect i on M so as to formarcs (see 5
FIG 4). In general, an inclined angle a of the turning forced airflow of
the bl ower f&fvesal (pgerfglfre sembgdlingents "ofy ghy presepbingetionamilli be tdrscuihed; r e

regi on ﬁn R hllg raﬁ]inrgl direction and changes in the radial direction. In
det ai | , DERBARG WHEEIeRTG '@ 2605 HAE HEEBES- ai r f | ow changes as in a
10 <First Embodiment> - :

FIG. 1 through FIG. 8 show a fun guard of a blower unit according to the first
embodiment of the present invention.
The fan guard 4 is, as shown in Fig. 1, mounted to an outdoor unit A (one example
of a blower unit) of an air conditioner. The outdoor unit A is of an up-blast type which
15 sucks outside air from the side faces, cools or heats the thus sucked outside air by heat
exchange with a refrigerant and blows the thus cooled or heated air upward.
The outdoor unit A is provided with a casing 1 ina rectangular shape in vertical
section having air intake ports 5 on three side faces (only one side face is shown in FIG. 1),
a heat exchanger 2 in a U-shape in section arranged along each of the air intake ports 5 in
20 the casing 1, a blower fan 3 for sucking in and blowing out outside air, and a fan guard 4
| arranged at the upper end opening part of the casing 1. Wherein, the outdoor unit A is
provided with a control section arranged inside the casing 1 so as to face to the heat
exchanger 2, and a compressor for compressing the refrigerant, though not shown in FIG.
1.
25 o The casing 1 includes a casing body 6 in a rectangﬁlar shape of which upper part is
opened, and an upper rid member 7 that covers the upper opening of the casing body 6.

The casing body 6 is in a box shape made of a thin metal plate formed by, for example a




downward curve with respect to a radial direction point (that is,

di mensi onl ess R = 10 radius/radius of fan guard), as shown in FIG 16.
Nanely, the inclined angle ot of the forced airflow changes in the curve
t hat decreases gradually toward the oater peri phery fromthe hub of the
axial fan, is the smallest at the poi 2 slightly outside the center,
becones constant in a predeterm ned region and |nchase3 gra?ually |3 tPF
vicinit ot uter periphery. In short, the inclined angle a gradually
changes¥gﬁggﬁgﬁ??glly within the 15 range from 20 degrees to 50 degrees.
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airfl ow W of that the incline

angle a' of t’ﬁﬂebl it arlrg s ?’Hgie tcé’ﬁﬂ’oﬁ'ﬁll?f ?)§Y11 1°a ﬁ T Aeiated atke 175
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the bell mouth 10. The blower fan 3 is driven and rotated by a fan motor 13 having a rotary
shaft 13a pivotally mounted at the center of the hub 11. The fan motor 13 is mounted at the
upper end of the casing body 6 by means of a support tool (not shown in the drawing).
As shown in FIG. 2, the fan guard 4 is provided with, between a circular blocking
15 plate 14 arranged at the central part and an annular outer frame 15 arranged at the outer
| periphery, annuiar ribs 16, 16 ...arranged at predetermined intervals in the radial direction
coaxially with the center of the blocking plate 14 as a center, and radial ribs 17, 17 ...
extending radially from the blocking plate 14 toward the outer frame 15.
The radial ribs 17, 17 ... includes: a pluralitﬁr (8 in the present embodiment) of
20 extending ribs 17A, 17A ... extending from the blocking plate 14 to the outer frame 15;
inner ribs 17B, 17B ... extending from the blocking plate 14 to the substantial center in the
radial direction in an inner region Zi ranged from the blocking plate 14 to the substantial
center in the radial direction; and outer ribs 17C, 17C ... extending from the substantial
center in the radial direction to the outer frame 15 in an outer region Zo ranged from the
25 substantial center in the radial direction to the outer frame 15,
| In this case, the extending ribs 17A, 17A ... are arranged at regular intervals in the

peripheral direction and three outer ribs 17C, 17C, 17C and two inner ribs 17B, 17B are




degrees. In other words, the chord .direction of the radial ribs 17, 17 ..
inrib section on the 5 plane F parallel to the rotary shaft 13a of the
blower fan 3 inclines with respect to the rotation axis of the blow ng fan
3 and the inclined angle a' of the rr?g in the chord direction
changes in the radial direction so as'fo correspond to the inclined angle a
of the forced airflow Wof the blower fan 3. Moreover, the range of the

i on® SaafidCy g i h 3he bbitheld aiffio Rﬁﬁ'“r”e%'%” Reni R e et veen
the bl Oﬁ‘?h”ﬁ&'lﬁtq?he}ﬁvoq‘@g tﬁl@%a % &5, sde RIS E?SWELl Sllnot e%ﬁb Lant ?lﬂrg ﬁ_ﬂ@nst ant

in the predeterm ned T egi on he decrea I ne

angl e 0};copsg&he t 4 Si de Wi ect to, t t
regi on 6 tie?:érjeaslggﬁ glgcﬂ qbuglle]% fejril}ﬁ riby %@« ﬁg’opl Et”é"llélshp%‘%ﬁgg' tatll"r‘f’e

const an reasin e ere I ncl
~angle ahu%lﬁgi‘#ethég g ;rrg igﬁsrbs e&ﬁ%ﬁ g’@@ffe%?“vg} ‘%Lh’ébeécﬂélﬁea?ffterr‘é on ZO
|ncr§ase? aﬁmt approaches the outer frame 15. Wth this arrangenent, the
change 0 imclined angle a (see FI G 16) of the forced airflow Wwth

S5 T Sl i R SRASEG Sd a
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be veen, ey TSR 61 4w NGl gt el o, i ch L cayecg 10 e
I A R
har@fy gaused 16 lcgvtr]glr{negbgf {hens?rengrpr at the central part of the fan guard 4. Therefore, the
strength to prevent bending of the fan guard 4 at load application in the axial direction to
the fan guard 4 is errsured and increase in ventilating resistance of forced airflow W from
the blower fan 3 is suppressed. As a result, contact of the fan guard 4 into the blower fan 3
due to deformation of the fan guard 4 is prevented and noise and required input energy of
15 the blower fan 3 are reduce. In addition, the blocking plate 14 and the outer frame 15 are
connected by means of the eight extending ribs 17A, 17A ..., whereby the strength against
the load application in the axial direction to the fan guard 4 is increased.
Moreover, the blocking plate 14, the outer frame 15, the extending ribs 174, 17A
.., the inner ribs 17B, 17B ..., the outer ribs 17C, 17C ... and the annular ribs 16, 16 ...
20 are in'te.grally formed of a synthetic resin (see FIG. 3). The outer frame 15 is formed in a
sleeve shape with a larger diameter than the outer diameter of the vanes 12, 12 ... of the
blower fan 3. The fan guard 4 is mounted by fitting the outer frame 15 to the air outlet 9 at
the upper end of the wall portion 7b,.
The extending ribs 174, 17A ... and the inner ribs 17B, 17B ... are arranged
25  radially in the radial direction from the blocking plate 14 and curves toward the
| downstream side of the rotational direction M of the blower fan 3. The outer ribs 17 C,17C

.. are arranged radially in the radial direction in the outer region Zo of the fan guard 4 and




25 reduci ng noise and pressure | oss. The thickness t' of the extending ribs
17A, 17A ... is set greater than the thickness t" of the inner ribs 17B,
17B ... and the outer ribs 17C, 17C ..., and the length D of the 16
extendrng ribs 17A, 17A ... in the flow direction of the forced airflow W
I's set longer than the Iength D of tlHe inner ribs 17B, 17B ... and the
outer ribs 17C, 17C ... in the flow direction of the forced arrflom/VV(see

9 I ORI PNl oL
def f the f mhod 16, 16
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t he ortron 7b.of, the u geha gﬁpnenber 7.and t outer. frame 15 of

wal |

the fan 1390 VO e dopasty otagepa direpidon Nbsq &g fgma s (Seg3a of

t he fan 3. Wth this arrangenent, the outwardly expanding flow from
&g{:‘ $hn 3 (that IS,

t he the forced airflow W flows alongthe annul ar
ribs 16 16 r eby Lnterf rence. petween the_ annular ri 16 and the
forced airfl OKHWFI?? Delingd angle (e of|thefuaning fpsosd agflo ﬂf‘%lb r g 3t ow W
fl owi ng between t. nnul ar ribs 1&;5 corrected |nthe axj al glrectlon in
the 15 ¢ f’ﬁr «'rfya?er S FGE epnsbet i FBW@rr)?g‘OPH%rﬂé@o&a ehdiersipnmgdshanassi on of

the force nd reduc pressure I I's desirable that the
i ncl i ned® 'Iﬂs?chﬁf’rrjn&&taér%%c uedange iI@Aforﬁrfi agflowt hanggfsime ri bs
16, 16 . et substantially equal to the inclined, angle of the_outer

frame dowmvatrdS curve with respect tgl a radial éirecuon point (that is, dimensionless R =

10 radius/radius of fan guard), as shown in FIG. 16. Namely, the inclined angle & of the
forced airflow changes in the curve that decreases gradually toward the outer periphery
from the hub of the axial farr, is the smallest at the point slightly outside the center,
become$ constant in a predetermined region and increases gradually in the vicinity of the
outer periphery. In short, the inclined angle & gradually changes substantially within the

15 range from 20 degrees to 50 degrees.

In the preeent embodiment, as shown in FIG. 5, the range of an inclined angle «’

of the radial ribs (the extending ribs 17A, the inner ribs 17B and the outer ribs 17C)
 includes a constant region Z0 where the angle is the smallest (about 23 degrees, for
example) at the center between the blocking plate 14 and the outer frame 15 and is

20 substantially constant in a predetermined region, a decreasing region Z1 on the blocking
plate 14 side with respect to the constant region Z0 and an increasing region Z2 on the

- outer frame 15 side with respect to the constant region Z0. In other words, the radial ribs
(the extending ribs 17A, the inner ribs 17B and the outer ribs 17C) are inclined with
respect to the rotation axis on a reference plane F parallel to the rotary shaft 13a of the

25  blower fan 3 and the inclined angle & of the radial ribs (the extending ribs 17A, the inner

.ri.bs 17B and the outer ribs 17C) .changes in the radial direction gradually so as to

- correspond to the inclined angle a of the forced airflow W of the blower fan 3. Herein, it




15. In so doing, the forced airflow Wsnoothly flows between the outernost
annular rib 20 16A and the outer frame 15, whereby noise increase is
suppressed a nd the pressure loss is reduced. Werein, the outer frane 15
may be arranged in parallel to the rotary shaft 13a of the blower fan 3.
Further, the annular ribs 16, 16 ... [lbcated outside the substantial center
in the radial direction may incline outward at a predeterm ned angle $

ST L T
13 . I 16,.16 ... ..
STt L80T8 B BB a0 BRSO o PSR an e S

a 17 prdedeterm' ned angle $ (for exanple, /3 =5 degrees to 15 degrees).
Meanwhi I'88™F%H t he present enbodiment, as shown in FIG 9 and FIG 10, the

thickness t of the annular ribs, 16, 16., ..increases gradually fromthe
central part ther %@Hﬁ&g? W%ﬁ?ﬁﬁ?‘étf'or‘r‘?fﬁhﬁﬁ?ﬁ Sc‘ﬁ’ %gr'vglsgélégctt‘r?é oﬂéhﬁdary
bet ween t he inne egion Zi the outer regiqn Zo to which the |nner
P be5 7 7elang A paraiel, fotng e, ih 1359 e blopree T 3 iaflines Qeilhipett 10ihS 1 he
greatest at the bqoundary anpul ar rib 16B, decreases.toward the oute

annul ar FERn E’S'éol%gléf‘a&@é”% aé‘i:’d%‘"‘c{ e IBWI%%U?%QE“’N 1?637 -an® Phen,
N ncreasngngiadual |y towarg the outer periphery therefrom Wth t@i S

arrange TeRBoR Fiaggrelddthe radial dingehiofhpsle cofpepond fo thy inclined goglea dos as.
the intervals of the inner ribs 17B,. 17B ... and the 10 outer ribs 17C, 17C
... i ncPEthedercegpuflan Wioidhablowaniam 3 o prevent expansi on of the annul ar
ribs 16, 16 ... in tB%d_radia diirection can be ensured, Further, ihe

thi ckness t oYIoFaQuer. hsunngs 9 thninplised angle 1 68 of ks wdial gby % st ElWStindar v

bet yeen the inner regjion Zi and . .
\{\6 the constant reglongZO where the meclined angle @’ is the smallest at the center between

the blocking plate 14 and the outer frame 15 and is substantially constant in the
predetermined region, the decreasing region Z1 where the incline angle &’ on the
blocking plate 14 side with respect to the constant region Z0 decreases as it goes from the
blocking plate 14 toward the constant region Z0, and the increasing region Z2 where the
15  inclined angle @’ on the outer frame 15 side with respect to the constant region Z0

increases as it approaches the outer frame 15.
With this arrangement, the change of the inclined angle o (see FIG. 16) of the
forced airflow W with respect to the radial direction point (that is, dimensionless R =
| radius/radius of fan guard) agrees with the inclined angle ¢’ of the radial ribs (the
o 20 extending ribs 17A, the inner ribs 17B and the outer ribs 17C) in the entire range in the
radial direction. As a result, interference between thé forced airflow and the radial ribs,
which is caused in the case where there is a region where the inclined angle of the forced
airflow does not agree with the inclined angle of the radial ribs (that is, the blocking plate
14 side and the vicinity of the outer periphery) is hardly caused, thereby remarkably

25  reducing noise and pressure loss.

The thickness t’ of the extending ribs 17A, 17A ... is set greater than the thickness

17 of the inner ribs 17B, 17B ... and the outer ribs 17C, 17C ..., and the lc_ngth D of the




the outer region Zo to which the inner ribs 17B, 17B ... and the outer ribs

17C, 17C ... are connected, is the greatest, whereby the boundary annul ar
rib 16B exhibits a function as an 15 outer frame for the inner ribs 17B,
17B ... and a function as an inner frane for the outer fibs 17C, 17C ...,

with a result that the strength of tht6fan guard 4 is increased as a whol e.
(Second Enbodi nent) FIG 11 shows a fun guard of a blower fan according to
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center in the radial djrectiqp, t_he ter ribs 17C, 17C ... extendi ng
fromt hélrefdﬁgtoefﬁﬁff Frosdhfiedw i (ﬁfff‘ealgﬁ%o@al“ﬁﬂa FrReBEh 4 HE g ane
15 in the g{lﬁter, region Zo ranging fromthe substanti al tilenter L n the

radi al BXERERE 619 I A W At F IRpIERED IPSUHRE 1BUREFateS R 19 Slrengle aganshng t he
inner ribs 17B, 17B ... are arranged at regular intervals in the
per i HheAeformztioaafitefaneyardtinber of the 18 inner ribs 17B, 17B ... is
- smaller than the nunber of the outer ribs 17C,_17C ... (1/2 in the {)resent
- enbodi nent ) . Ipvtkip epiodimgnt athg ewanler ribsidp; &6 entlocaisdnyisiderd the sylsiantia
expansion of the annular ribs, 16, 16 ... in the radial di rec%i 0 en a
 or ei gneenigrtiatheredial dirprtiqndialines uiid aas the slmgs angle 1 thereof gragnally eq.

Al so, the inner ribs 17B are connected to the bl ocking plate 14, whereby
T ess’ nuRSRaSET i the ViGHIST Of fsOUErIOS hBRIBIRE: Al BRI 8T FIGheb dBBIS Gaptpdher 7C

invites no lowering of the strength at the central part of the fan 4guard
4. Henc®allinestian 7hdithe pugper rid member 7 and the outer frame 15 of the fan guard

10 inclines inward with respect to the rotary shaft 13a of the blower fan 3. With this
arrangement, the outwardly expanding flow from the blower fan 3 (that is, the forced
_airflow W) flows along the annular ribs 16, 16 ..., whereby interference between the
annular ribs 16 and the forced airflow W is reduced and the flow direction of the forced
airflow W flowing between the annular ribs 16 is corrected in the axial direction in the
15 vicinity of the outermost periphery, thereby causing no occlusion of the forced airflow W

and reducing pressure 1oss.
It is desirable that the inclined angle B of the outermost annuiar rib 16A out of
. the annular ribs 16, 16 ... is set substéntialiy equal to the inclined angle of the outer frame
15. In so doing, the forced airflow W smoothly flows between the outermost annular rib
20 16A and the outer frame 15, whereby noise increase is suppressed and the pressure loss is
reduced. Wherein, the outer frame 15 may be arranged in parallel to the rotary shaft 13a of

thé‘ blower fan 3.

| Further, the annular ribs 16, 16 ... located outside the substantial center in the
radial direction may incline outward at a predetermined angle B (for example, 8 =5
25  degrees to 15 degrees), as shown in FIG. 7. Or, it ié possible that the outer frame 15 is
arranged in parallel to the rotary shaft 13a of the blower fan 3 and the annular ribs 16, 16

... located outside the substantial center in the radial direction inclines outward at a




prevent bending of the fan guard 4 at | oad application in the axial
direction to the fan guard 4 can be ensured and the increase in the
ventilating resistance of the forced airflow Wfrom 10 the bl ower fan 3
can be suppressed. As a result, contact of the fan guard 4 into the bl ower
fan 3 due to deformation of the fan bBuard 4 is prevented and noi se and
required input energy of the blower fan 3 are reduced. It should be noted
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s ncrgerggt%?lyt%wgrrc]iethe outer periphery therefrom. With this arrangement, the thickness t of
the annular ribs 16, 16 ... increases as.the intervals of the inner ribs 17B, 17B ... and the
10 outer ribs 17C, 17C ... increases, whereby the strength to prevent expansion of the annular
ribs 16, 16 ... in the radial direction can be ensured. Further, the thickness t of the
boundary annular rib 16B, which serves as the boundary between the inner region Zi and
the outer region Zo to _whjch the inner ribs 17B, 17B ... and the outer ribs 17C, 17C ... are
connected, is the greatest, whereby the boundary annular rib 16B exhibits a function as an

15 outer frame for the inner ribs 17B, 17B ... and a function as an inner frame for the outer

fibs 17C, 17C ..., with a result that the strength of the fan guard 4 is increased as a whole.

(Second Embodiment)

FIG. 11 shows a fun guard of a blower fan according to the second embodiment of
- 20 the present invention. |

In this case, the radial ribs 17, 17 ... include the inner ribs 17B, 17B ... extending
from the blocking plate 14 to the substantial center in the radial direc‘_cion in the inner
region Zi ranged from the blocking plate 14 to the substantial center in the radial direction,
and the outer ribs 17C, 17C ... extending from the substantial center in the radial direction
25 to the outer frame 15 in the outer region Zo ranging from the substantial center in the
radial direction to the outer frame 15. The outer ribs 17C, 17C ... and the inner ribs 17B,

17B ... are arranged at regular intervals in the peripheral direction. The number of the




i ncreased nunber of the extending ribs 17A, 17A ... Because the other

. constitution, operation and effects are the sane as those in the first
enbodi ment, the explanation thereof is omtted. 5 (Fourth Enbodi nent) FIG
13 shows a fun guard of a blower unit according to the fourth enbodi nent of
the present invention. In this case, ihe nunber of the extending ribs 17A,
17A .., is set to 6. The nunber 10 of the outer ribs 17C, 17C ... between
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- nunber of the ut.er ri bs 17C, 17C... Werein, the blocking plate 14 may be
Iin the ]éeﬁ%q Hg‘-’f) ?’r'é)ctangle Wth this arrangerrent t he strength of the
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prevent bending of the fan guard 4 at load application in the axial direction to the fan guard
4 can be ensured and the increase in the ventilating resistance of the forced airflow W from
10 the blower fan 3 can be suppressed.
As a result, contact of the fan guard 4 into the blower fan 3 due to deformation of
the fan guard 4 is prevented and noise and required input energy of the blower fan 3 are
reduced.
It should be noted that the intervals of the inner ribs 17B, 17B ... and the outer ribs
15 17C, 17C ... in the peripheral direction (in other words, the mlmber‘ of ribs) are set so that
a foreign matter (fingers, for example) hardly enters, and the number of the inner ribs 17B,
17B ... is set smaller than the number of the outer ribs 17C, 17C ... Because the other
constitution, operation and effects are the same as those in the first embodiment, the
explanation thereof is omitted.
20
(Third Embodiment)
FIG. 12 shows a fun guard of a blower unit according to the third embodiment of
the present invention. |
In this case, the number of the extending ribs 17A, 17A ... is set to 12. The
25  number of the outer ribs 17C, 17C ...between the adjacent extending ribs 17A, 17A is set
to 2 (m=2). Accordingly, the number of the inner ribs 17B, 17B ... is set to 1/2 Qf the

number of the outer ribs 17C, 17C... Wherein, the blocking plate 14 may be in the shape




25 outer ribs 17C, 17C. .. Werein, the blocking plate 14 may be in the
shape of a rectangle. Wth this arrangenent, the strength of the fan guard
4 is increased by the increased nunber. of the extending ribs 17A, 17A ...
Because the other constitution, operation and effects 20 are the sane as
those in the first enbodi ment, the exﬂpanation thereof is omtted. (Sixth
Enbodi nent) FIG 15 shows a fun guard of a blower unit according to the
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bl ockin kg 14 may be in the shape of a rectangle. Because the other
constitution, operation and effects are the sane as those in the first

enbogli nent, the explanation thereof is omtted. Industrial Applicability 15
As described above, the fan guard of the blower unit according to the

present inv | hs,useful. when applied to outdoor units of air
condi ti oners?ﬂé'ﬁ%ﬂi]%mgg HISM) |y suitable for outdoor units having annul ar
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the present invention.

In this case, the number of the extending ribs 174, 17A ... is set to 6. The number

10 of the outer ribs 17C, 17C ... between the adjacent extending ribs 174, 17A is set to 4

(m=4). Accordingly, the number of the inner ribs 17B, 17B ... is set to be 6 smaller than

the number of the outer ribs 17C, 17C... Wherein, the blocking plate 14 may be in the

shape of a rectangle. With this arrangement, the strength of the fan guard 4 is slightly

lowered by the reduced number of the extending ribs 174, 17A ... Because the other

15 constitution, operation and effects are the same as those in the first embodiment, the

explanation thereof is omitted.

(Fifth Embodiment) |

FIG. 14 shows a fun guard of a blower unit according to the fifth embodiment of
20  the present invention. .

In this case, the outer frame 15 of the fan guard 4 is in the shape of a rectangle.
. The number of the extending ribs 17A, 17A ... is set té 12, and the number of the outer
ribs 17C, 17C ... between the adjacent extending ribs 17A, 17A is set to 2 (m=2).
Accordingly, the number of the inner ribs 17B, 17B ... is set to 1/2 of the number of the
25 outerribs 17C, 17C... Wherein, the blocking plate 14 may be in the shape of a rectangle.
 With this arrangement, the strength of the fan guard 4 is increased by the increased number .

~of the extending ribs 174, 17A ... Because the other constitution, operation and effects




arranged at a central part and an outer frane arranged at an outer
periphery, a plurality of annular ribs arranged coaxially in a radial
direction at predetermined intervals with a center of the blocking plate
~as a center, and a plurality of radial ribs extending radially from the
bl ocking plate to the outer frane and2@rranged at regular intervals in a
peripheral direction, and which is nmounted at an air outlet of a bl ower

unit (A ving a bl ower. fan, characterized.in,. that: .the radial ribs

el udeeeit ey o SR s B <R PSLRELE b Prch Mot il ol e to a
substantial center in the radial direction and arranged at regul ar
intervals in the peripheral direction, and a plurality of outer ribs

ext endi ng frq@}tgastthan}ial center in the radial direction to the outer
frame and ar r@RgEFEBbodEEHDar i ntervals in the peripheral direction, and

t he nunber of i nner rjibs i et. small er thap the nupber of .fhe ouyter
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t hat : tﬂ%iradial ribs include a plurality of extending ribs extending from
the bl o MEsenh"YPRI% t he outer frame and arranged at regular intervals in
the peripheral djrection, the inner ribs are arranged between the extendi ng
ribs, and thdhit ﬁeqas‘?aitb%oatﬁﬂ%@ws 15e9<"€‘é‘ﬁ<fﬁ%§“ b 1saidhe shapsqd o Eetanglsul ar
interva in the ri pheral direction, and the outer ribs e arranged

bet meenlfﬁﬁéu@eﬁre ﬁsxtﬁvfiigg 817 Ael Bt ens PSR S, %ﬁdﬁ% ﬁémg%wafréh@ PR FPbs “are
arrange t_reqular intervals in the peripheral direction. 22 3. The fan
guard of”&hwﬁm tweghithe ahacentgxiemling nby ﬁ’{ﬂ,elﬁiAz@ée‘i 18 3 (ai3)- Acqmdiegless

t') of the extendi ribs is set greater than each thickness (t") of
(t) the number of fhe Jiner ribs 17B,17B g is set to be 8 smaller than the number of the 2)utcr

10 ribs 17C, 17C... Wherein, the blocking plate 14 may be in the shape of a rectangle.
Because the other constitution, operation and effects are the same as those in the first

embodiment, the explanation thereof is omitted.

Industrial Applicability
15 As described above, the fan guard of the blower unit according to the present
invention is useful when applied to outdoor units of air conditioners, and is especially

suitable for outdoor units having annular ribs and radial ribs.




the inner ribs and the outer ribs. 4. The fan guard of the blower unit of
Claim2, characterized in that: a length (D) of the extending ribs in a
flow direction of forced airflow (W fromthe blower fan is set |onger
than each length (D) of the inner ribs and the outer ribs in the flow
direction of the forced air flow (W.,5. The fan guard of the blower unit
of Caiml or 2, characterized in that: one of the annular ribs functions
as a boundary annular rib serving as a boundary of an inner region (Zi)
and an outer region (Zo) to which t@eAlM$er ribs and the outer ribs are
connected, a thickness (t) of the annular ribs in the inner region (Z)
increases gradually fromthe central part to the boundary annular rib, a

t hi ckness (L‘L of the boundary annular rib is the greatest, a thickness (t)
of outer annulfer grirdsofl obkivent witt whith i hpeovitheslimwithy izemmebndteblpelaagsplmld a

t hi ckness (t) of the annular ribs in the outer region (Zo) increases from
t he tawenged atah pentral part Bad eowated frame guregedpdranphieryperigheryhe pluplityuaf d of
the blower unit of CJaim1 or 2, characterized in that: a chord direction
of t HENPREiTAbS Arrpagqdnceaxially d @ raginl odirestionasfepierstermnes) intarvaly withr ot ar v
shaft of tﬁég? r fan inclines with respect to a rotation axis, and an
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that:
the radial ribs includes a plurality of inner ribs extending from the blocking

plate to a substantial center in the radial direction and arranged at regular intervals in the

peripheral direction, and a plurality of outer ribs extending from the substantial center in the

radial direction to the outer frame and arranged at regular intervals in the peripheral direction,

and

the number of the inner ribs is set smaller than the number of the outer ribs.

2. The fan guard of the blower unit of Claim 1, characterized in that:
the radial ribs include a plurality of extending ribs extending from the blocking
Iﬁlate to the outer frame and arranged at regular intervals in the peripheral direction,
the inner ribs are arranged between the extending ribs, and the inner ribs and the
extending ribs are arranged at regular intervals in the peripheral direction, and
the outer ribs are arranged between the extending ribs and the outer ribs, and the

extending ribs are arranged at regular intervals in the peripheral direction.




a range of the inclined angle a' of the radial ribs includes: a constant
region (Z0) where the inclined angle (a') is the snmallest at a center

bet ween the blocking plate and the outer frame and is substantially
constant in a predeterm ned region; a decreasing region (Z1) on the

bl ocking plate side with respect to tzae constant region (ZO where the
inclined angle (a') decreases as it (goOes fromthe blocking plate toward

- the constant region (ZO; and an increasing region (Z2) on the outer frane
si de wit IB.r esJdetfart guatdef the bbwantnit efClaim ¢ ZBaracwdmzedinttha: i ncl i ned angle (a'
increases as it goes toward the outer frame (ZO. 8. The fan guard of the
bl ower unit ofa Qicimss(t’ chthactxeendirgdribs is sedtgredtérethan echénddckaagye(t”) (" ) of
the radial ribs changes in a range from 20 degrees to 50 degrees. 9. The

f an guar dhaifnertrébsbdmitbe outad tibsof Cl aim 1 or 2, characterized in that: the
annul ar ribs | ocated outside the substantial center in the radial

direction inclines outward and an inclined angle ((3) thereof gradually
decreases as it approaches the annular ribs in a vicinity of an outernost
peri phefy. 1@he faneuprboigheiblowef unihef Glabnds chardcteriged @ thatm 1 or 2,
characterized in that: the outer frame is in parallel to or inclines
inward with #é&ngtle{D} of the extanding dbwinta Spwtdirechipnwé forcad airfow (B0 i ncl i ned
angl e of an outermpst annular rib out of the annular ribs is substantially
equal tBomthe hlowen &n ahigt donger thea cgeh longthr Gapbof the inner ribs and the outer

ribs in the flow direction of the forced air flow (W).

5. The fan guard of the blower unit of Claim 1 or 2, characterized in that:
one of the annular ribs functions as a boundary annular rib serving as a boundary
of an inner region (Zi) and an outer region (Zo) to which the inner ribs and the outer
ribs are comected,
a thickness (t) of the annular ribs in the inner region (Zi) increases
gradually from the central part to the boundary annular rib, a thickness (t} of the boundary
annular rib is the greatest, a thickness (t) of outer annular ribs located outside the
“boundary rib decreases and a thickness (t) of the annular ribs in the outer region (Zo)

increases from the thinner annular ribs toward the outer periphery.

6. The fan guard of the blower unit of Claim 1 or 2, characterized in that:
a chord direction of the radial ribs in a rib section on a plane (F)
parallel to a rotary shaft of the blower fan inciines. with respect to a rotation axis,
and an inclined angle (a”) of the radial ribs in the chord direction changes in
the radial direction so that the incline angle (¢*) corresponds to an inclined angle () of

the forced airflow (W) of the blower fan,
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7. The fan guard of the blower unit of Claim 6, characterized in that:
a range of the inclined angle o’ of the radial ribs includes: a constant
region (ZO) where the inclined angle («’) is the smallest at a center between the
blocking plate and the outer frame and is substantially constant in a
predetermined region; a decreasing region (Z1) on the blocking plate side with
- respect to the constant region (ZO) where the inclined angle (o) decreases as it
goes from the blocking plate toward the constant region (ZO); and an increasing
region (Z2) on the outer frame side with respect to the constant region (ZO)

- where the inclined angle (o’ ) increases as it goes toward the outer frame (ZO).

8. The fan guard of the blower unit of Claim 6, characterized in that:
the inclined angel (a’) of the radial ribs changes in a range from 20

degrees to 50 degrees.

9. The fan guard of the blower unit of Claim 1 or 2, characterized in that:
the annular ribs located outside the substantial center in the radial
direction inclines outward and an inclined angle ( B) thereof gradually

decreases as it approaches the annular ribs in a vicinity of an outermost

periphery.

10. The fan guard of the blower unit of Claim 1 or 2, characterized in that:
the outer frame is in parallel to or inclines inward with respect to a
rotary shaft of the blower fan, and
an inclined angle of an outermost annular rib out of the annular ribs

18 substantially equal to an inclined angle of the outer frame.




