.;e3el (6TQN CLEAN ROOM DEVICE Field of the Invention 16 Decenmber 2003 The
present invention relates to a clean room device, and nore i

relates to 5 a cl ean room devi ce of a sem conductor manuf ac@mlmgfmmwm or
the |ike where a high cleanliness is necédssary. Background ion
At a ceiling of a roomof a clean room device of a sem conduct otlé6166*

manuf act uri ng@gl ant 10 or the like, ceiling franes are arrzgged | i k&oﬁ
grid, andCLEAMROOMDEVEE e formed by these ceiling frames PEeaberE0P3 of
unit is provided. The fan filter unit sends the air in the space over the
ceiling (hereafter, referred to as the over-ceiling space) of the roominto
t he r oom Pield of theiveéntich t he dust with the filter, by driving the fan. The

sent-in clean air flows downward, and flows to the space under the fl cor
(hereafter, ref EjgRr@senbinyentianaelatesdo atleanroamdedye, tand mogd parfictilady,gehtdsig

fl oorgat Jrface of the roomtogether. with the dust in the room
and p?il’t %)Pgﬁ:%t%ﬁ{ %&?&r’ﬁ(rﬁ% S%éc(? n?‘ﬁ"‘tt%r Tﬁ'é“f%%wq%%‘”ti (Hdh%]ﬁ}é%ﬂg?rﬁ Rdugh the

ci rcul at i ¢leandinessdgfecesdady.t he residual air is exhausted to the outside of
the cl ean room device. The air introduced into the over-ceiling space is
sent in the roomwhile the dust is renoved again with the above-descri bed

fan filt i ir.dn the roomis thus, kept clean. 20 25 30 The fan
filter uﬁlﬁ%%k%garugd-r%?legk&%{&@nprovi ded to all grating spaces, but in sone

‘cases, they ar eAta cailigeof BloofrsftariléinGbeinaReRE oi@%emﬁ%na&@dﬁﬁ&f@?%ﬁrg&é;@am

instilbl atio ﬁc()st.,_r the running cost. In those cases, at eac ace
wher &9 no 9t4he fk9, celing frames arearippgesblike #,26¢ and &0 cachgrisrspact foomed by Hesopen
grid spacgki i Lwhi oh. I huts off the over-ceiling
space and&%lﬁleg?{;r énﬁt%r?lh(q;?l @#éblﬁlet r r%pﬁdﬁggpg@%@gﬁlg%&%ﬁ F?f’dﬁgbeﬁmp f SRAgC oY FT
pr event i nthe céibingheréadteg refetrbdtomsithd dvericedingispadel) 6f B¢ @borh Bhtb thOrodRAH KIS F OM
flow ng into the room Ho yer, if.the fan filter units are arranged at
di st ancesrcﬁlr‘mmﬁﬁge 8‘?56&? dl\;\% 1greby drivipg thedan aThe seat-imelpanpir Bowpdownward,
convent i ofidlfiowvs th ' i - | eanl iness in

s tb MRS PabEndP B TRISE e?ea‘gféﬁ\l,f\ff?ﬁk@ho Al uﬁ% g?)‘gg f;ﬁlge)rtﬁwuﬁh t or

the room can not be raised when conpar e case
uni t 43 ar ¢hpgepting flgorat th¢ undgr sutfacp af the.roSmrogatherofitt the dustin tis rodm] hkd paresent

or ovi ae 0fC B BARAE oo SRR Seace T Fieularng pifeogeo st tan e

rai sed evesididl airti¢etimasted t’tht ohisile offtiel dedN 8o dedRBEITAL af L BLANGES
16 Decenber 2003 Conventionally, general?y, ?t has be%ﬁé%%?{gl g?%%n_ 1%’[% t he

cl eanl i ne¥er-reiling gpace ysent inthatoomewhile thedustdy removedpgaidvidnthehe ai r . vol ume

of the cl Abdar: i he om.. t is, it is necessary to increase
the air v%?gerrgé%{lﬁgﬂ%ng] {ggﬁ&?ii r’i“lfeof{rﬂlln %R?Fh& "b‘l’iseke(?F @ﬁ?ﬂ'i ness in the 5
r oon20 Accor di nglhe fai filttramits areot alweiys providddo allighRingapacs, Btin téife cases
cleanlinelgs in the room cang,ot be rajised if the fan filter units are °

arr anged BYY 15 AJaussd Al srrtain distapess dor b redvstion o theiinsiallption pest or thewohning of
the cl earcos. r In thos@uses, ab¥ach GridAPARIVAREnS ?ﬁﬁlﬂfbrﬁ(ﬂ}f i Ex%vfdeﬁ rieeﬂfe?sr gen cine
at distances, 1 » TRaaT

roomfalls when the fan filter units are arrange
become clf@as theiopen grid spasa) @rlasingrpiate wibichr eonpietekyrshofs offtht beeradeilingipace of

the cl el o 3 fUL ft irli, t .at th d
Lhe ol oo ra@le infidor bihe 66iH b HaSerflonhtiy bea rowidfa Hx Vet s X betare thay, 1
i's pEpvi gerificaiundh tiooreeseiling sphies frohPflowRY ihid th&onpOm at that area.

However, if the fan filter units are arranged at distances and the closing plate is

provided at the open grid space conventionally, there has been such a weak point that the
cleanliness in the room can not be raised when compared with the case where the fan filter
units are provided at all grid spaces.
30
Summary of the Invention
The present invention is achieved due to such a situation, and it is an object to

provide a clean room device in which the cleanliness in the room can be raised even if the fan

R
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.The .present invention is achieved by giving attention to this point, and it
attains the i nprovenent of the cleanliness in the roomwhere the fan filter
units are arranged at di stances, 15 by preventing the occurrence of the
swirling current in the room In order t@ attain the above-described
object, the clean room device of the present invention includes: a room
wth a ceiling; a fan filter unit which is provided at the ﬁ}lﬁ)ve:ge%roi}bed
cei | ng t Giltswmits atesmranged atilage distmcabove- descr i bed room f r GfHE Ot

over-ceiling sp&ce; and a br e%hha,bl e body which is provided at the
above- descr i bed“ReRHoRpLYSeRFRNY.dF hasheen gonsidergthathe clegnlinaseingthe room pfie

above- desgyel ; | : : ' L L-ceilin ce.
i ough @ he Saro BeieeEpsnl @ bR SRS SFRE e e QRO The o IR ER i, 1
ai r pr essisrmscéssary teingteasecthd arvolumciof the oleamair fordmpraving SR daglihéts inhe

abovezdescri bed, over.-cei.ling space, Accordjng to the present invention, in
the cdili FPobf ‘i‘i‘fBT‘{“Eﬁi}‘rﬂt%ﬁS%Fﬁ'gC%@?"&rtﬁﬁ gEcatonwhy thepleankipessiin theroemi t i s
provi ded, cfnbf Balia®lrandRd il ' ibancls| DA een
the air p(r:egsuye in the roorrfegg@%t)ﬁgqglg?geg? g!sag er&éptﬁﬁggsﬁfgsén\%%%%ﬂeﬁﬂﬂmn
space, papfthefirivalime of thexclednsair.oom is made to flow into the over-ceiling

space through the breat | e. body. Consequently, it is possible to prevent
t Ee occurr egc e ?W?‘ffé?bsv\rff’ﬁ?m@ tg%;qaécm W%gﬂleﬁéea)é“_@%’és Hhﬁ’éreo‘_?lﬁéa’!ﬁp‘éhﬂglgp dan
space, andiwhfits hRaMah RBP4 distarcBE if IR BeEihe aﬁaé'rtﬁéﬁﬁéjﬁg%(fn ish g{l)%?ggl%l.sl&!l Bke

to use a filter for the dust collection as t eat e Do
Cons dBuentheyir volumesofthe elean air,thut theldcewrrench of theswirlingtcharent at thpaasd mglek feough

t he breat d filter,.so that the lgad of the filter_in the
fan fil te?ﬁ’%}hg P%ﬁ?@ﬁﬁ‘i%ﬁf‘e 9peR grid Sraee %‘ﬁt“f’ff%‘} 8&? yndt ig pEQvigads which gausesnt
‘the dust the dultao etd¢lin theirbdn gt thae&ea.f rom entering the room Furthernore, it
is also possible to provide the fan over the breathable body with a 3 16
Decenber 2003 fTheREesenpipversionds pelieveddyfeiving adentiondo this poiat, and itFattains tiee

over-ceil i K ar:Tot . . fi [ [ habl e body into the room
itis pos!snllﬂg?e to?%g@é%ﬁ@"#e?ﬁnegrhk %(for? ﬁ’l’e‘%ggﬁfaﬂgﬂﬁ UptiHgre @%ﬁﬁtpﬁ@“&ﬁ%i on
of tH& fi by preventinghlee dcmnrréndetof theswitlingrouerehfiangs @og. i1t is especially
advant ageous i case I\{\/ﬂge;re a high cleanliness is required at the area

th . )
under the open ‘GOrEFriQatain the abgye-descrbedobipst, the glean spgm dpviceiof thg prasentf an
and sucKki ts h [ g . 0, t ! he £l f & he
br eat habl gﬂggg@ l?ﬁéc(l)ers:[ﬁg&%{/vgi@gtg?ﬁﬁnggggﬂgﬁgg?ﬂgﬁgh g&‘rlfsyf)(%vgﬁi@o%fhet he air
fl owi ng t aboverdesoribed cailihg togsendealean air dnto theeabooedestaibed fsom SroREthE @aérr&hir@g-
t han

Che ar v pieaes P b BibafRR nOAF WEidh ' efpvigiat S ibove-desoried afing.shoreterizeshn can
be made tin thit@artiof tHelr if VIR aboRk defidibed 86din f1BWS thtb ftheta{?)%vé—%@%cg%ﬁcz Bg%ﬂ:%ﬁinéo

It i's al so go sible to use a perforated plate as the breat

pr epar i ngSPE% hithe abeve-described bregthabletbedy.kivithe difference between theajr prassues,
that is, b ], bbb r I |l ecting.,a suitable
pl at e anoi#gtﬁ{]?lsg%g tdggcgigg%%@? %ed, bg%r Hﬁ%ﬁ@?ﬁﬁﬁfgggﬁl %%@5%@&"&%8“\%8@%’-
opening ratio iAccadjingtoahé presérténvention,dh treceilingdfeherioond, hothe dger FRIHdee

‘interior of the.rogmthrough the breathable body into the over-ceiling

space canwé%fg P "otglteéb‘ﬁ’ttF%&P@@?g’lasbrﬁ}g@tﬁﬁp?ﬂ‘éPYQ%@%F‘%PYIQ@I@ﬂﬁaugc may be
consRs uct wsdwénh the hir bieg i {iﬁn@g ok the du in
the air passing thr.gugilm?gfekhgf@g{itﬁg%f}%%%ﬁéﬁ%lgo ecgleég&t%lg%P%cg’ ?Zﬂd‘t’tzth? SO
that the 3ibilidheroontis made teflowrintotthe bvar-ckilingaspacerthiouph thesteathshle Body, i n t he

meanti me, ~jt .1 3 o revent. the dust i.n the pver-ceiling space from
entering ??}réseé%gﬁﬁ?%%%%?toog V%hﬁ%%ﬂtfepﬁgl%“@ﬁmfmemﬁ thyt aregunder

br eat habl the bpalygritl/spacs, agd theldaglifdds i @ rébrathn bé faided, POSSI bl e 20 to easily
control the air_volune of the air flowng fromthe roomthrough the

br eat habl e bodyt 183158 Possible {auseddilter for the duss colitnsionras shertarbatbatile bydyor ef er abl y
has ggich Il UL 3 t e aiL pressure.in th oom | s  hi_gher
Chan ot he SYRCERAIZR S PORtH ool nd B ) incBHFAHRE eyt bieathebis boaig,
the t ot al byethe filter] somhanthe 1dad ofiitie filked\hh e fulFiRRer b 19 Y&ducER anfi Hefie ugh
the breathabl ¢ body 25 fromthe room b.qcorrEISCS %lt ogdlugsg%ag?rﬁ?ﬂ% 0 %Héaﬁr
vol une of1S PPSIDA to Rreventths drst in thecoverseiling space dront érgerivethecadthi ng space by

the fan-filter gifhd . it is. sjible t ffectively prevent
the occurrence oﬁhtlﬁleo%v@\fl ?ﬁ#ﬁ%‘)&%@l%én?}qvﬁﬁﬁeefap(%m &ﬁﬁfeé‘%kpt?%’é Wifea
cleanliness in the room 30 Brief Description of the Drawings Fig. 1 is a
total construction plan view showing a clean room systemusing a clean room

device of the present invention; Fig. 2 is a perspective view show ng a
‘ceiling of a roomof the clean roomdevice in




4 Fig. 1, 16 Decenber 2003 Fig. 3 is a perspective view showing a :

breat hable body in Fig. 1; Fig. 4 is a cross sectional view show ng the

cl ean room device of a third enbodinent; Fig. 5 is an expl oded vi ew show ng

a bent menber in the clean room device of the 5 third enbodi ment; Fig. 6 is

a relational drawi ng showi ng a di f f erence Sbet ween an air pressure in the

room of the clean roomdevice and an air pressure in an OVEEPCGI Ibrgz(@gace
the air voJune of the ajr flowngthroughthe Fape dy,

and show n
in an exan%?“ér ofBX% PRETSINE 05 fanjang eending-the aly fl:qngthemweg-caﬂmg apicaghrohginihedileer

nodel of a A Vi e | e, of
the present Fwn&g%ﬁngn& Maﬁ'c’lﬁ@qm chfém% Ek q%% ‘rggovm O\%\e ﬁgt%"{ﬁ&sg %@@’?@PQYn

t he room operfére the @etiorr ofthe ﬁﬁw sfeh®fantfhe axarﬁmheh b ’

15 The preferred enbodi nents of the agr esgntl i nven‘?l gOtrrlé]gtrlg egr%g&m aﬁVﬁRége‘&Us

enbodi nent & BF C%lseé’I’ @&?\a highplenalingss isreawirad at ghe asca hedeprtbfsqml gmlvspncta on will

be deserib ed .dr awi is a total

const rgctl gg pi an VI ‘Eé\feﬁé \%g nﬁ e?ﬂtfﬂgﬁléﬁ:%nr%gg%l Cé% B‘}F?%ithﬁg"f-"ﬁ@ the ropELHArquEh the
devi ce 15 difterofithe bxteammbxeaodynﬁo the ovBecaliBs ke, ithY 8 vbRite o‘iﬁh 559‘ng %{ohﬁe
20 above-descri hed dra ,.at a ceili n 12 of a room 10 of c room

devi ce 15, 8THCUIN&ISPRSP Fﬂmﬂbﬁfc’f’m qap eagiky bescontroligds pﬁlmhcdmte fﬁhhe edse wheran

over-ceili evice 15 is sent {nto the room 10
whi | e bei ng enehiry %qg?ﬂet"ﬁﬁ Sy {h%?mﬁ%.utprﬁurcméﬁawe t<ceiHine SpEcs> PR OF Bism
10 flows i anrmﬁnnromﬂean bé made Wt&ﬁebhéﬁ&h@s;ﬂ&@@v@ﬂlﬁth@ﬁh 1§§tobg&Ft her
wth hge dust in room 10, and is cooled and dried drying

cool i coil 21,1t %ﬁsww&b lq toause a perfpratedenlate nsthecbrcaibahi@/bwd)celﬂyl prgpaingee 16
t hrough a rf:10 ir.in the under .fl ace 20 of
the clean P @E‘ﬁ{‘%‘éﬂ ce??fggplsafégénl f ‘Elﬁ%‘n’ﬁt (Z[iefn NESAUOS A &% Wi cfﬁ egthabilities
ci rcul at i ngndiproperBdselertidg b Suitdbleplasiaiton ghﬁerﬁ kEBE pRvidelt! &fB)ﬁusfnﬁgeéQ rﬁ?]r[ated

i nt ake duct, 28 bﬂé the air conditioner 2 be controlledto hav
speci fi ed PRifpEh FGP@’%EP‘WM%IP%MG dheiaisvelametafshe air flowingsfrom theintdrior of

over-ceili S f ) The air se

over-ceil i Egrsdgg?gol 8 bFé%lke ?Cmdg %@Bg}én% C? (i)mgﬁggcre c&&eiﬂ{}vﬁﬁ qoé‘trﬁﬁ?qmg
purifiléd again bE}urthtanbanthblblr&aﬂtableddylﬂay anb@ﬁct&ab%a@iﬂtefmza bérfdrheline
under fl oor %pagﬁ 20 is e %gl sted tq the outside of the clean room system
11 t hr oughP% qrfape '&Uc{ stigjthe alppgsging t%‘@k‘%’bﬂt?t%@hmléhpcbfmwoﬂg:mm&y
ceiling 12tl'ﬁfﬁlkh@oi}ﬁ@fﬁe319ad3 e 03 edeyi ce 15,
At the ceiling 12 of the roé)f%h?gltg lﬂﬁr& faﬂ?{]?er uﬁt}sgr Egér:egin%nrd(’) ﬁgeeﬁl CpRtERS. 4t 1s
grid. In th@sghtépswobthﬁdnmd tl’tgpweheelheg space flonmensrifdthedodthUr Mdréovep byl an

casi ng, - 1onudftibife BenRARRt &ne behdRREDpaL b asSache perkrard plas ks phesitle
from 2be OWSIQ&dnlrﬂgthﬁﬂﬁ'%lLﬂ!ﬁe bithe air TRWERS B8 thY rﬁfdlghgggtflm ﬁﬁ?ﬁf%&x b%r\g)tdy

sends that 6 5 ‘Slr into the room 10 while refoving t
col I ecti ng'™9 the verfeflings@ace-o the under surface of the casing. Anong the

grid spaces for DI ace where
no fan filter uwgl}iat?éslﬁ%goj l%f %erlia)a EE ?]?1 Jltti)a%g W 2‘5‘ “%%Wﬂ%rﬁssuﬁﬁg‘
br eat habl ethpsepym XBdnEhﬂmhanstbs aig pfes$ure in th2 oaadceﬂtlnligasﬁa@é ayeq rﬁh@lcfto% ﬁ§n§ 1own
in Fig. 3t qufllt .S a filter 10 made by, for exa | di ng
nonwoven f 969 AlkpypRurge ogthFlaH O‘YIP&g’tﬁﬁﬁFé}VFaFeltlggéWCaghrgug}] ﬁ@é’rfﬁaﬂmbiqbcmyke
an acesr di fom b Breomks | [ fl | ter
42, the dust is collected Sgﬂtg lg%' ?}leléér tb?arllthlhﬁ% g?&%ﬁlﬂéft‘)%ﬁgﬂf‘w

and the ai from shemerteibing Sn’ctﬁ:e byehd fandiltedumt.at Gonbéqiently, i@hﬁﬁcﬁsxﬂ%&b%ﬂ’e@ti\éﬁy are
uni formy &gmﬁ) qﬁﬁhe ? f&'t% throu h the ol e surface thereof, and the
openi ng ratr o of CREFEFE S é&”%‘l"g B 1p Ehergomevkilarkaspingshe eleprlingsy inrthe a
br eat habi | goba. of t he breat habl e body 40. For exanple, it is preferable from
the follow ng reason that the breathable body 40 has such a breathability
that a total air volunme of the air flowng froman inside of the room 10

t hrou f 40 into the over-ceiling space 16 beconmes 5 %
o o CRRO B e iy

to 15 air UFBS%f the air sent fromthe over-ceili ng space

16 into the roorigd.Q iy tétabcdndudtionphin HEW shdwingeledd Bof dysBhEntiY £clean

room device of the present invention;

Fig. 2 is a perspective view showing a ceiling of a room of the clean room device in



.20 i.n the room 10 is higher than the air pressure in the over-ceiling space
16 by 0.2 mmgq to 1.5 mmAgq. That is, in the case where the breathability of
t he breat habl e body 40 is too small and the air volune of the air flow ng
fromthe interior of the room 10 through4the breathabl e body 40 to the
over-ceiling space 16 is too little, a swrling current is caused under the
br eat habl e body 40, and therefore, the dust renmains in thelé?)%%r%@erz zthe
contrary, Fignlt he case where 25 the breathability of the breathabl e pody 40
is too |arge ang. t air vaolume of . the air f i f.r the interior of the
room 10 thr oughﬁ‘lghg?soz}%ea{f%ﬁweev‘ﬁ‘g&90‘%‘3@(}’“?%@%\3”‘?/6‘?@68%-% space 16 is too
much, the cl eanFigi 4 is@etbss setoriah GiewaBBwWTY BY clele rdodbadvitd & L?iﬁh.teni‘o%df&@

to the over-ceiling space 16 as it is, and therefore, the efficiency of ~
purification i J%hglawme@@@mwmmmm onthh alelae rémd devioe ofithebe

anyong if gkt A cessary breathability. For exanple, it is 30 also
possi gl e to provflg’g&g’nl y a filter whose breathability is controlled by

sel ecting the kFigd6 @va felstioh4lidedwiag Sh@in f&gliﬂér‘éﬁééﬁ%@enbﬁ% él@ssug intht 1S
e n

al so possible to provide only a perfora plate whose opening ratio is
cont r ol | eEPoBHOkthe lean prospdevidsrandtanai pressyrednan owverstsilingepdce, and shawing the

of “tho- pert oine e i Hing ISR e Areitbi o s gl Bopesent o

met hod whiwenttone perforated plate 44 is made of two perforated plates one
of V\:thh can sljide, to control the overlapping condition of the fellow
hol ed00f bot h pBigf bisa Favmeshewinggymeadsl ef achirent in the roperifithe clear woof devie

per f or at egf@g@iﬁn@goﬁgﬁ ?égﬁtli}{véﬁﬁoﬁgﬁdrm | ed so that the breathability of

t he breat habl e bo econes sul e for the scale or the cl eanliness of

the cl ean room Figv8 isa drdwingtshewingra dushdemsig ivi the rocth io® thefclédnaood devic8 o€ the
pl ate 44 can i(I:%ﬁBeasil .be changed after the conpletion of the clean room

devi ce 15°%%FR S PIFABILANYSBHOM-40 is not only limted to the
above-descri bed perforated plate 44 10 or filter 42. If it has a proper

breathability, for exanple, a slit plate or a fan filter unit 14 whose
oper &9 i onTheprefenysd ethbodimentssaf thepresent irmventidie br eat habl e body 40. The action

of the cl ean rﬁlgrngde[i{i ce, 15 of the {irst enfbqdi ment, of the present
i nvent i on whi ch iLatls,embociments of a clegn roqm AeYicq AqcPrsiing o the presentdpventien. The

fan of t hwilf Beddstriberbeltw hecbflintotthb ¥RALhE® dSSfgksl Ne clean air into the room
10. 15 20 25 Thereby, under the fan filter unit 14, a downward current is

caused toward tFig hisatptalcanstuetionsplan viewtshewingid ¢lean ropm systenmbisusing a tlesn ai r.

in the roQle i [ ce 20 through the grating
floor 18 toget P\’ieére qﬁfﬁ t g%gw&&ﬁgmaeﬁ)?éﬁgﬁg@mvﬂﬁmph %gﬂgwﬁé‘?ﬁ‘ﬂ oor space
20 r @@ ur nabove-desveibed drawdeg, lat aceiipRt2 of Hrovue EPbf theclean koo Hetibe 15 4 lhfaliBe
exhaust ed éo %.ne out si.de of Ihg \(lz\ﬁan foom system 11, as nenti oned above,
and it isCidAnflELlnts 14 are provide § Ur PAN Ry e GRiling sRRCEd&iof thecleanaropam
filter unddvick4s5 iByent &6t L r j | g e into .the
room 10, the air pr essurﬂtsg-i&r){lﬂ';al r?gmgl%)eggnﬁ%%‘g Jgg—%:eg\rﬁsthﬁgghﬁelgytu Egﬁat hé‘g%fuf sent
pressur e Mk thegoasy &9 flows inta gn upder dlovsspath 80 dipygted gtatieg Avenl§ iogbthetwitkr t he

br-eat habl .0 the m an, u rd.current is caysed, and part of
Che air 1 e AR 6 oy ralG Btee pRLod £ b spalind SuT Thiandghet e,
br ea2Hhabl ierdurdy todtfie oeraceflttignphos, 16 throd@ha B@in §Ra6422.F OParRoSiftk hirlif the e Nt
to be caut?ed in tBe egea under the )
oor space 20 of the clean room device 15 is sent to an air conditioner 26 through a circulating
duct 24, and is mixed with the fresh air from a fresh air intake duct 28 by the air conditioner
26 to be controlled to have the specified temperature and humidity, and after that, it is sent to
the over-ceiling space 16 through an intake duct 30. The air sent to the over-ceiling space 16
30 like this is sent into the room 10 while being purified again by the fan filter unit 14. Another
part of the air in the under floor space 20 is exhausted to the outside of the clean room system
11 through an exhaust duct 32.

Fig. 2 is a perspective view showing the ceiling 12 of the room 10 of the clean room



. open grid-space like the prior art, and it does not. occur for the dust to

stay in the room 10. Thus, in the case of the clean room device 15 of the
first enbodi ment, a breathable 30 body 40 conprising a filter 42 and a
perforated plate 44 is provided in the open grid space where no fan filter
unit 14 is provided, and therefore, by thé difference between the air
pressure in the room 10 and the air pressure in the over-cggljdQ 582579316,
part of the air in the room10 is nade to flow into the over-cerlrng space
16 t hr ough devige bb cathtiblceilingd ofthe rBoweri@pseilindRafs 86 BRSToNAE BkAY oH8. t e
room 10 anghis.c{]ermvg)d, Ed therefore, it is possible for the intefior ©
the room 10™% FhHHES ‘W@ y thesegitingfeanaes 3ne plugality o6 fan fikkerainits il 4 atcherangedrl O
flows into er i th 16 cenber 2003

br eat habl ed}fglglggﬁo,l;ht%ﬁg& gggt int a{%ﬂ?l Cg%ulé)’i%gfg%’oﬁnﬁé’cqléﬁ’ 1§ fenstructed sucfpthag it
t he breat habtks troaly fratn thd hesreteilingtspacevid! inmah®fash 48¥ink | y
the filger airnntR}g f an Mlbﬁr unit 14 is reduced,rrg:tr)f"éli the‘r’g%é;@g’,cﬁ![dhsgﬁ‘]flsﬁﬂ%‘bof
the filter 2FPAMPHEE P9M 19 Whils rempvingthe dast Wit the dusigeHecting filter attanhed assiebl e
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bet ween thﬁ{‘é‘pgthﬁhl o Pf roon%llo nd the over-ceiling space 16 because of
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oper at i on Y¥rA8: 3nkshereéep the dust sersaing infthornoth£0.0vOn tigeddniraey, SPAE @askylidit O

30 th d i he fan, h K-
aner 622 no Bt BRaMiEY 6Pt brdRbRolY 4h Y o Bein anbercealvmngt o asmcenby
reversel y fogatlatinkgiot betht asom TOenrdh tethe %%fﬂa%:é@{d#g@ttb ’Eréén (g@e{%gﬁigg gB?Cie Jtiisn

enbodi nent_is errLI ar to that in the first e
wi |l be onfPPfugn the gleamaipsent inse thexoom IHy the farofilterfunitiiel Lbweam thoeverdeUife

15 of the odj f .th resent 5 .10.invention which is

constructe %gegmggggg#rgi ;fq){égﬁ g%g’\?ce téﬁ ?em&ﬁﬁcﬁ%é%ﬂﬁééﬂ?“ in 5 Ee9m il Yeeamisevorsé. f an
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g e ey shabbotert (PR 8 SIRIGE Btk

units, 44 perform the suck-in operation. Each At 1

£i |t efd uni Y PPESIRIt@ Rrqyideramyrn fiter whesa:boeathabisy ds ¢amtrodiad by beleaitpkhé Rind or
oper ati on thSmetaheds s e, ldering.the ratio of the alr volune of the
air sent into the room 1 altg%bgg%(g' %Q'rq?foﬂbsrﬁgs%l”oscs e i pro¥ideealy 4 parforatad
over - cei | ipiagje wheseeopkfinghratio Bx@ARbiRd sBIhAATREHR BH: At ' mhadi nent,
it is prefer %F l%ﬂ?‘at the total air vol unesfﬁol? tgee %bﬁlﬂslcgé\ngﬁébts}ng ?SREC
interior cPFeaf &840 to the over-ceiling space 16 becones 5 %to 15 % of
the total air volunme of the air flowng fromthe over-ceiling space 16 into
the room 10, when the air pressure in the room 10 is higher than the air
pressure in the over-ceiling space 16 by 0.2 mmAg to 1.5 mmAq. Thus, in the
case of the clean roomdevice 15 of the second enbodinent, a specified 15

N Y r a e a A Y o .



R n-t,he case of the above-described second enbodinent, a fan filter unit 14 .

is provided 25 to all grid spaces constructed by the ceiling franes 36 in

the ceiling 12, but the present invention is not limted to this. For

exanple, even in the case where the fan fidter units 14 are arranged at

di stances) the cleanliness of the air in the room 10 can be raised by such

a nethod where the suck-in operation is perforned in part qg[k?gng§ggdb§tter
an ti

units 14 and the. bl owout .operat.ion is rformed in the other ter
units 14. The cl 64H°P Oﬁﬁvioesmisr%\o OﬁE%Pf‘rfEPfétﬁ%kﬁt%%@arbbe parformedsfont

i nvention Wkdrhplb AassdthiBrhes Rl Ohg = 5. To .th
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of thépresent iByemdingtheir Goni the coarstailing Gca$6 HRE B f6H FDMEiMbredsuhfin
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therefore, it i Bithg eas¢ ot (he elranroamdevigs s pf thafistaynbogimeént] breathable

peri pher al : 14,1 e, 30 cleanliness . in the room 10
can be rai bsdggqglggfrnlp hg@ﬁgﬁﬂeﬂ,& ?%gﬂtgaeﬁﬁ?%gﬁg@ﬁf%g&?sspr ltﬁiggflbthﬁé’kpén grid space
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invention will be descri bed W,



.To the ceiling 12 in the room 10 which is shown in Fig." 2, ceiling franes
36 with 72 10 15 grid spaces were provided. Anong those grid spaces, to 18
grid spaces, fan filter units 14 were provided, and to the other 54 grid
spaces, that is, open grid spaces, breathgble bodies 40 nade of only
filters 42 were provided. A fan filter unit which had a wdth of 0.6 m a
Ie?ﬁth of 1%-323 m and ? hei ght of 0.3 m and which COIU| d senq6 eegl?lbrrt#gga%o
nB/ h was usedim [ it s 14 tra .lo elg
Air) filter msghi%yggm[h%gh%t?ﬂﬂép hl}i‘h Ab#géP%%m%léltéf 4?rrﬂf|tfh%{2fe aoleRady 19t er
42. The heilgbrebpfthe helume ofith:Glusets b3 chlleated hethb EilePin @F A @IANIR 14 & 98fuced
ht of the over-ceiling space 16 was 3.2 m ’
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wi |l be describeg.s ki - i i.0g 0 i fference between
the air pressur eﬁil?ﬁtk ﬁgos?,gicl%h?b& %k}qghl%g?\dﬁdg kgrv@? gmﬁp@btﬁf‘%yi% ﬁ”ﬁéhat fanis
over - c8i | i dgverptacsend e airrid tiof oveheciting spaek UGentothd RBAI G féﬁﬁfé&%nhpqmst he
interior of tqﬁ roog%ﬁltg through the breat habl e body 40 to the over-ceiling
space 16. PRSSIHRIOPakG e filterd resfare the srmessnsian as the filtarolf the fan filleeunia$4, and
where the Wl i r ; ni bed ahove, and.the broken |ine
shows t he ?(La‘gg\ﬁsyléo? C![eﬁg&%gl‘gt}%g:? ?e:%ﬁ&g)% é‘hggﬁ cge:wﬁg?sg 1% FP@“W‘EE‘ ‘?‘Flafeé‘r““@m thea

hi gh per f obreathablediody #0) t er using a pol ytetrafl uoroethylene filter) was
used as the filtﬁ_lr in thet: fan filter unit 14 and the filter 42. Here, the
air volume of th& hFFasgOl e aboycedescribed firseembediment, kibmentiside Body640 is providel

i nsi dggof t i is.shown. sho in Fig. 6,
the aie vol g CEMQsralt AHRE M AL LAERFS ol fhont i Focdeoti ough
the breat hediling ffaaly 12(but thet preseaviaventitinl is Rt 15RiR&E0 kRisbe FarEx S iPR aldde air
pressure dlff@#g?ce bstwgen tBe |n5|8e of the room 10 and the over-ceiling
space 16 wBESDARIORIPVIde freathadleibody 4D imtheisprcs facing iathgsidemallair thepitlasiartke
di fferencecygg {2rger. In the case of the present exanple, when the air
pressure in the room 10 was higher than the air pressure in the

over-cei | i ng spalngh¢ asbpf theabovedescabdd firsterBioditdet, tHesdif (aé rdd? 10 80 dLo
urified, That when the air pressure difference was too

was effici A04 l'th 3 [ a} § ) s

sal | 2t hel3Y MRIDGYFTLFLiNG 4P dRby using the b prespise diffroence cased ibetwaesithie of
t he room 1fhtdrior bhfyoay &) b b OG- SWitlkn urrent was, caused
in the room 10,r “and t h.eargﬁﬂg% bgﬁaéggﬁﬁggﬁle@%g)%cfgtﬂ%nﬁﬂgr BBﬁ{i?’atP'V,th%en
the air prR§EaRf Bvantdnes antlemitedstotthis. | Eopexampbs tit iohlsb pesgible it aifhn S9bvited 0
the room1 t it jt.14 fl.owed to the aqver-ceiling space 16

t hr ough thgv ¥heeal{}§%t{!ﬁbge %%Ady‘ﬁ{élﬁlf&qh%@"t‘ﬂgnbﬂ’rtPst%l%&hie&H inkhe fpomy Bb’f%\tqmewas not
ef fi ci ent | gvepeeiliog spte 19heThérdbky, avén BHIRSSISaRgirhhi ' t han
t he a'b{)) pressu[le in the over-c?i, | i nng ;pace 15 rbf/(; gﬁg@%&%ﬁ’@ﬁgﬁﬁg&;t t he
total 29f t FRAIRIF. (A dinKolgme of their fiqwiagifrog thespomHe inteshe evartceilive spacs1 610

t hr ough aldypfeadi - Gel L. space. 16 was 5 to 15% of the
total of the a%l?q\;/egcloﬁlarr’ghﬁ !B#]ﬁoél%glﬂ?nggg%g h?ﬁgc‘))?f}ﬁgfa?‘oo%?i%aﬁ‘ggﬁ? ﬁ%e“ similar

over - cei | i taghat phithe ab6vdrgesatibed embddimtstrcatiaisbbe bbtaifed! b SEIIP FiethdE where fans
une of

under st ood_f ram.Ei it was possible to easily control the air vo

the air f|%‘€6aﬁé’f1‘*}€g§ﬂ‘?‘i&‘8f o, Getranmeithe plugity ebfaniiisnyhits eararigedrin ¢ ceilinghe
over - cei | | 1Dars paeehtdrbdn 66 A8 i i : ilter..A2. |In the _case of
the present exanpl el,]ﬁ!t her_lacti on a?l} Pﬁtggtr(lg}grneq%’éﬁ??e{]déveéicfﬂlﬂgéggﬁr@i he 15
room 4 i sclegngpem dewigp 16 frethat ¢asp il beidescribed below\as a-se€ird dibdeass. 16 by

0.25 mMmAq wil | e ' el ow. Fig. is .a drawi ng of the nodel show ng
the result of tﬁgt%e%g%?gtﬁgﬁt%a foc{“hgevgfﬁzse?ﬁsthﬁé“é’ﬂden Aimegit of the present oom

10 of the iaversionythe fandeivr it 15 ' iy
) e iavensionsthe ver @it 19 is provided e RP¥Ed g;t?aligs; bigtflg tcgiglﬂgﬁf@?ﬂegﬁg% e size

direction of. the arrow shows the flowi ng drre
of the ar rSHNEHEMEOVAEN Eigr Penin theraseiof yhipfant fileer ainit.14Athe pemtion Bast B€switched

above- desqg{.i i r the fan filter unit 14, a strong downward
current vv?se k@%ﬂé@%ﬁ%ﬁ%t 8 ggrfdxﬁ?rhwpﬁg thg ¢learaif js; ngatf“é‘a thavar éﬁﬂiﬂgdp@@ k6rigto

out sife ofthé lent thoby AGtmially Queratih$ e Thtanl he d0RL her . hand
ri ght under the breathabl Z@Eod; %0,8 an up\/\/{;lréc}ilefgﬁ?gJ er{?&\g/\h/agngrggéeeﬁ‘.r "P@f:tré?ﬁ

the air sdftissyeked int@ thequygs-geling space 16 by reversely operating the fan. The other

configuration in the second embodiment is similar to that in the first embodiment, and the
description will be omitted.



the fan filter unit 14 flowed into the over-ceiling space 16 through the

br eat habl e body 40, and the dust in that air was collected by the filter
42. Thus, since the breathabl e body 40 was provided in the open grid space
where no fan filter unit 14 was provided, the dust in the air in the room
10 was renoved w thout staying in the r oo 10. Fig. 8 is a drawi ng show ng
the result which was obtained in such a way where the 30 dust

artificially pro oint Alin Fig. 7 and the dusﬁ%J%%%§F§r(%ﬁnber

d at t
of parts of the g'ﬁgfe‘Ctﬁg‘rOféE‘le)?lga’?WSf“)d% IRed sl segod emhedimeasafithe gresent
posi tions ByehtiglhichicdMGus®R &e@gq@%gﬁgé Bﬁ\%@% @ésdgég ances from the

point A to the nmeasuring positions 1.2 m and 1.8 m

respectively, and specifiadhumbert dfamBhsumingg4peghich @shlBw-dat @P&aﬁ%n,faﬁﬁ the
measur enent %ihga@or med at each of the points whose heights fromthe

grating fl &5 ter ynifs 1y perfogmyithe suck-ipoparagonyy Bavd of the mumidreof the fan
t : . 12 Decenb 2003. is shown b
T roul o ey 1AW BeRd PR b1 O efracigh apd TheiRE AR PhesROR s dRIeEmNar o

a closing pyeomideaingphonatided themt wismedf theairfseht ifo the rbdin 1H&n@ BRI d1fme of
space is s% b¥ cross marks. . As shown in the above-described draw ng, at
al nost alil FRHinfOLE oV erceilingspagg L. FFor gxermpli asydeseribeddn sherfiish t he

10 i ; : 1 e Jfiddter 42 S. provi ded
L T he  opachBEUIERAE i€l picltraPE A8 Ble GEPMP LS Indait ol AGnIES R of e
where a cl oeomi0 o the everaceilingospacketh bebbigs 5% 10015 %o Pthe AthPdE GolBRE%F AR HRS

provi ggd a%l t he fOé){ﬁnr?gri d space where the fan filter unit 14 was not
provi déd, CRAYIME YR et cpiiing gpace d§imte sherogmyl & svheaitheair pressius frr thalroom 10

Aopl | oab! | e oL SR ARO 1. L IShS. 6, FLpR R SRl gS, O e

present invention, in 15 the ceiling

arranged at di st e tharsseatf thdeleamreomgievite I5aEehaweed sl &abddmehi, hispEcifady
Ir1n the

i's provided br.eat habl e. b i.s provided, so that part of the air

room f | ows “?‘861?%5?%\/’5&@ it 3%‘?@%‘@@6 YRy hoReFRLian: ard higiresidusd fan filiremiby |
even if the4paforkd the 8fickif & 8 NEReR ' Sy LT 1| ossjble to
prevent the gccur r_<_anceC of tpﬁgﬁso\% r ditng c%’?%ﬁ%lfﬁ]&[}ﬁgl ‘8?5‘%&"%382%5“?*%‘1 ‘SH?an
grid dpacethepvemesilingsnacahtl t Hearefyothe, dubtddes nposiay il the Foonp 1 B\@Ats ENR DY

from stayi ' .00 and .t he eanliness in the roomcan be raised.
13 CLAI N: i fifge %:Wh@%ﬁa“r 1 %“&&x}i“c%‘}dc %B%P?‘E}eﬁ%ﬁf the a5 dnth roamal Oeain|bersgisedi 6
Decenber 2003 a kdBed ndtioes ; ' ' ' ] 1 e to nd
clean air into séi dc r 0(§m furrg?nﬂ %leﬁétgelelérc?%dgt?ﬂﬁ%gﬁ%ﬁggte@qgggﬁglj 4"|1ﬁn$‘etr° S\?\ﬂ?eéh

i s provi dedgam e¥en i thediracrgn inwbichitlre zir pases tbfough it flterds changedn f Aeuosdihgly,
sai d over - ggiohtAlos BA%E L ERYUMiSA En ffrieleltyebre switched between the blow-out operation
20 and the suck-in operation according to the change of the situation. Consequently, it is also
possible to deal with the rearrangement of the room 10.

In the case of the above-described second embodiment, a fan filter unit 14 is provided
to all grid spaces constructed by the ceiling frames 36 in the ceiling 12, but the present
invention is not limited to this. For example, even in the case where the fan filter units 14 are

25 arranged at distances, the cleanliness of the air in the room 10 can be raised by such a method
where the suck-in operation is performed in part of the fan filter units 14 and the blow-out
operation is performed in the other fan filter units 14.

The clean room device 15 of a third embodiment of the present invention will be

described according to Fig. 4 and Fig. 5. To the members similar to those of the first
30 embodiment described by Fig. 1 and Fig. 2, the same reference marks are given, and the
description thereof will be omitted.

As shown in Fig. 4, at a butt part 66 of the peripheral part of the ceiling 12 and a

sidewall part 64 of the room 10 made of a sidewall and a pillar, a bent member 68 is provided.
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By driving the fan of the fan filter unit 14, clean air is sent into the room 10. The air
sent in from the fan filter unit 14 near the peripheral part of the ceiling 12 flows downward
along the sidewall part 64. At the butt part 66 of the sidewall part 64 and the ceiling 12, a
25 bent member 68 is provided, and the butt part 66 is made to have roundness, and therefore, the
downward current smoothly flows along the bent shape of the bent member 68. Thereby,
when compared with the structure where the butt part 66 has a sharp comer, it is difficult for
the swirling current to be caused at the peripheral area of the ceiling 16, and therefore, it is
possible to prevent the dust from staying at the peripheral area of the ceiling 16, and the
30 cleanliness in the room 10 can be raised. Furthermore, the bent member 68 is made to have
breathability, and therefore, the bent member 68 has the function similar to that of the
above-described breathable body 40. That is, part of the air in the peripheral area of the

ceiling 12 in the room 10 flows into the return space 22 through the bent member 68, and
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Example
An example of the clean room device of the present invention will be described
below.
To the ceiling 12 in the room 10 which is shown in Fig. 2, ceiling frames 36 with 72
10 grid spaces were provided. Among those grid spaces, to 18 grid spaces, fan filter units 14
were provided, and to the other 54 grid spaces, that s, open grid spaces, breathable bodies 40
made of only filters 42 wers provided. A fan filter unit which had a width of 0.6 m, a length
of 1.2 m, and a height of 0.3 m and which could send the air of 960 m’/h was used as the fan
filter unit 14. An ULPA (Ultra Low Penetration Air) filter was used as the filter in the fan
15 filter unit 14 and the filter 42. The height of the room 10 was 3.5 m, the height of the under
floor space 20 was 4 m, and the height of the over-ceiling space 16 was 3.2 m.
Next, the action of the example which was constructed as described above will be -
described.
Fig. 6 is a relational drawing of the difference between the air pressure in the room 10
20 and the air pressure in the over-ceiling space 16, and of the air volume of the air flowing from
the interior of the room 10 through the breathable body 40 to the over-ceiling space 16. In
the drawing, the solid line shows the results in the case where the ULPA filter was used as
described above, and the broken line shows the results of the comparison example where the
PTFE filter (ultra high performance air filter using a polytetrafluoroethylene filter) was used as
25 the filter in the fan filter unit 14 and the filter 42. Here, the air volume of the air which flows
into the over-ceiling space 16 from the inside of the room 10 through one grid space is shown.
As shown in Fig. 6, the air volume of the air flowing from the inside of the room 10
through the breathable body 40 to the over-ceiling space 16 became less as the air pressure
difference between the inside of the room 10 and the over-ceiling space 16 was smaller, and
30 the air volume became more as the air pressure difference was larger. In the case of the
present example, when the air pressure in the room 10 was higher than the air pressure in the
over-ceiling space 16 by 0.2 mmAqto 1.5 mmAg, the inside of the room 10 was efficiently

purified. That is, when the air pressure difference was too small, the air hardly flowed from
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over-ceiling space 16 by 0.2 mmAq to 1.5 mmAg, the total of the air volume of the air flowing
from the inside of the room 10 through all filters 42 to the over-ceiling space 16 was 5 to 15%
of the total of the air volume of the air sent into the room 10 from the over-ceiling space 16 by
10 all fan filter units 14. Furthermore, as understood from Fig. 6, it was possible to easily
control the air volume of the air flowing from the inside of the room 10 through the filter 42 to
the over-ceiling space 16 by changing the kind of the filter 42.

In the case of the present example, the action at the time when the air pressure in the

room 10 is higher than the air pressure in the over-ceiling space 16 by 0.25 mmAgq will be
15 described below.

Fig. 7 is a drawing of the model showing the result of the measurement of the current
of the air in the room 10 of the clean room device 15. In the above-described drawing, the
direction of the arrow shows the flowing direction of the air, and the size of the arrow shows
the current velocity of the air.  As shown in the above-described drawing, under the fan filter

20 unit 14, a strong downward current was caused. The dust in the air in this area was removed
to. the outside of the room 10 through the grating floor 18. On the other hand, right under the
breathable body 40, an upward current was caused. Part of the air sent into the room 10 by
the fan filter unit 14 flowed into the over-ceiling space 16 through the breathable body 40, and
the dust in that air was collected by the filter 42, Thus, since the breathable body 40 was

25  provided in the open grid space where no fan filter unit 14 was provided, the dust in the air in
the room 10 was removed without staying in the room 10.

Fig. 8 is a drawing showing the result which was obtained in such a way where the
dust was artificially produced at the point A in Fig. 7 and the dust density (number of parts of
the dust per cubic foot) was measured at the measuring positions B, C and D in the room 10.

30 The horizontal distances from the point A to the measuring positions B, C and D were 0.6 m,
1.2 m, and 1.8 m, respectively, and at each of the measuring positions B, C and D, the
measurement was performed at each of the points whose heights from the grating floor 18

were 2.7 m, 2.4 m, 2.1 m, 1.8 m,and 1.5m. The measurement result by the present example
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space where the fan filter unit 14 was not provided, the cleanliness in the room 10 could be

raised.

10

Industrial Applicability

As mentioned above, according to the clean room device of the present invention, in
the ceiling of the room, the fan filter units are arranged at distances, and at the open grid space
where no fan filter unit is provided, a breathable body is provided, so that part of the air in the

15 room flows to the over-ceiling space through the breathable body. Thereby, even if the fan
filter units are arranged at distances, it is possible to prevent the occurrence of the swirling
current in the area under the open grid space in the room, and therefore, it is possible to

prevent the dust from staying in the room, and the cleanliness in the room can be raised.
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a fan filter unit which is provided to said ceiling to send clean air into said room from
5 an over-ceiling space; and

a filter which is provided to said ceiling,

wherein a part of air in said room flows to said over-ceiling space through said filter

because of a difference between air pressure in said room and air pressure in said over-ceiling

space.
10
2. ~ The clean room device according to claim 1, wherein said filter includes a
perforated plate which controls an air flow rate of said filter.
3. * The clean room device according to claim 1 or 2, further comprising:
15 a fan which is provided over said filter, ‘
wherein at least one of a blow-out operation where said fan is operated to send air
into said room through said filter from said over-ceiling space, and a suck-in operation where
said fan is reversely operated to suck part of the air in said room into said over-ceiling space
through said filter is performed.
20
4, The clean room device according to claim 1 or 2, wherein said filter has such

a breathability that when air pressure in said room is higher than air pressure in said

over-ceiling space by 0.2 mmAq to 1.5 mmAg, a total air volume of the air which flows into

said over-ceiling space through said filter from an interior of said room becomes 5% to 15% of
25  atotal air volume of the air which is sent into said room from said over-ceiling space by said

fan filter unit.
5. The clean room device according to claim 1 or 2, wherein said fan filter units

and said filters are provided to a plurality of grid spaces which are formed by ceiling frames

30  provided to said ceiling, separately and respectively.



