1 CLEAN ROOM DEVI CE Field of the Invention The present invention relates
t.o a clean room device, and nore particularly, relates to 5 a clean room
devi ce of a sem conductor manufacturing flant or the Iike where a high

¢l eanliness is necessary. Background of the Invention At a ceiling of a
foom of a clean room device of a sem conductor nmanufacturing plant 10 or
the |ike, ceiliqg franmes are arranged like a grid, and to each grid space
formed byCLEBANROOM DEYJCEr anes, a fan filter 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 the roomwhile
renovi ng FiRl ¢fuhé Inveditiont he filter, by driving the fan. The sent-in clean
air flows dowward, and flows to the space under the floor (hereafter

referred to as [BePreyabinventisnrelaiss éog clean maghdentce, ard Bots pascHlarbp relates tne
under ssur f 8afn font 8&i e%@s%ﬂ%hﬁﬂw%ﬁﬂﬁfﬁéﬁﬁk%gﬁ&ﬁ'optﬂﬂﬁmrMa part  of
i ng space t

that I's infroduced 1nto the over-cel rough the crrculating
passage, eleahlinkgsis necessdmgl air is exhausted to the outside of the clean
room device. The air introduced into the over-ceiling space is sent in the
roomwhile the dust is renoved again with the above-described fan filter

unit. TheBﬂélEnghd"dT%éﬁQfﬂ ioa thus, kept clean. 20 The fan filter units are
not always provided to all grating spaces, but in some cases, they are

arranged at cer Aha peiting vbaem ¢fr cledneroomdisvice ofia s¢micheductarmadnufactuimgqlant or
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interior of the room has conventionally been provided for preventing_the

ai r bef or therogdlingxheraafier; refermed to asthe peersgdingspace) afjthsseem into dkg YoosyWAdE i nt o
the room i fe L \ Uy ar ' - di d
the ol ooi RE AT oo i R0 M by WPligkies ad; oPlod Bt R e B RO RRRATRY L o
has been andflows wethk spaze mhddrhid flodrehereafearefened so asthe lhederdioor space)thtough

e Al or P ERREHOOr shita ey t1Be TRPLIGERDH RS SRS RoBhERERT s
achi eved Qgthat R iftr6ducdd fitd thabv&ceilfizSphle thfoudh tRiMiRGlating passage, and the
residual air is exhausted to the outside of the clean room device. The air introduced into the
over-ceiling space is sent in the room while the dust is removed again with the
above-described fan filter unit. The air in the room is thus.kept clean.

20 The fan filter units are not always provided to all grating spaces, but in some cases,
they are arranged at certain distances for the reduction of the installation cost or the running
cost. In those cases, at each grid space where no fan filter unit is provided (hereafter, referred
to as the open grid space), a closing plate which completely shuts off the over-ceiling space
and the interior of the robm has conventionally been provided for preventing the air before the

25 = purification in the over-ceiling space from flowing into the room.

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



provi de a clean room device in which the cleanliness in the roomcan be
raised even if the fan 2 filter units are arranged at |arge distances.
Conventionally, generally, it has been considered that the cleanliness in
the roomof the clean roomdevice depends on the air volune of the clean
air sent into the room that is, it 1is necessary to increase the air

vol unme of the clean air for inproving the cleanliness in the 5 room
Accor di nglfilter uhitshers atvanged ablaggedlistantes.hat t he reason why the cleanliness in
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characterized t hat part ‘of alr 1n the above-descri bed roomfl ows
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20  inthat part of the air in the above-described room flows into the above-described over-ceiling

space through the above-described breathable body, by the difference between the air pressure
in the above-described room and the air pressure in the above-described over-ceiling space.
According to the present invention, in the ceiling of the room, at the open grid space
“where no fan filter unit is provided, a breathable body is provided, and by the difference
25  between the air pressure in the room and the air pressure in the over-ceiling space, part of the
air in the room is made to flow into the over-ceiling space through the breathable body.
Consequently, it is possible to prevent the occurrence of the swirling current at the area under
the open grid space, and the cleanliness in the room can be raised.
It is also possible to use a filter for the dust collection as the breathable body.
30 Consequently, it is possible to collect the dust in the air passing through the breathable body
by the filter, so that the load of the filter in the fan filter unit is reduced, and in the meantime, it
is possible to prevent the dust in the over-ceiling space from entering the room.

Furthermore, it is also possible to provide the fan over the breathable body with a



30 Consequently, it is possible to collect the dust in the air passing
t-hrough the breathable body by the filter, so that the load of the filter
in the fan filter unit is reduced, and in the neantinme, it 1is possible to
prevent the dust in the over-ceiling spade fromentering the room
Furthernore, it is also possible to provide the fan over the breathable
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The breathable body preferébly has such a breathability that when the air pressure in
the room is higher than the air pressure in the over-ceiling space by 0.2 mmAgq to 1.5 mmAgq,
the total air volume of the air flowing into the over-ceiling space through the breathable body

25  from the room becomes 5% to 15% of the total air volume of the air to be sent into the room
from the over-ceiling space by the fan filter unit. Consequently, it is possible to effectively
prevent the occurrence of the swirling current in the room while keeping the cleanliness in the

room.

30  Brief Description of the Drawings

Fig. 1 is a total construction plan view showing a clean room system using a 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



prevent the occurrence of the swirling current in the roomwhile keeping
the cleanliness in the room 30 Brief Description of the Drawings Fig. 1
is a total construction plan view showi ng a clean. room system using a cl ean
room device of the present invention; FiY§. 2 is a perspective view show ng
a ceiling of a roomof the clean roomdevice in 4 Fig. 1; Fig. 3is a
perspective view showi ng a breathable body in Fig. 1; Fig. 4 is a cross
sect i onal Figi Bw showi ng the cl ean room device of a third embodinent; Fig. 5
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i nventi ong .10 M diméne! S @ drawi ng showi ng a nodel of a current in the room
of the clean roomdevice of the exanple of the present invention; and Fig.
8 i s a draw ng Figo6iswrelatiwnaltdraieingishgwing atdiiferencerbetieenian ait prassureciorthelevi ce
of the exanplg. of the present invention. 15 The preferred enbodi nents of
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the attached drawmngs. Fig. "l 1s a tot construction an view show ng a

cl ean roofmveptiotem 11 using a clean roomdevice 15 of a first enbodi nent of
t he present invent

Lon. JAs.shown.in the .2Q above-.descri be rawi ng, at a
cor 1 05750 of "k o & ST TOWIA A HORI e RPN 12 ottt e ] g evie
filter uniofthektadpR ofilepréRedt inV&RioAt &nd N an over-ceiling space 16 of the
cl ean room device 15 is sent into the room 10 while being purified by the

fan filter unit Figs8ismdragiing shoming 3 dush density in Bieroomiof thosclean rgomfleyicgf the
fl oor spatéﬁ%‘a e%?ﬁ%'ﬂ%eﬁtig{/ .oﬂ.g floor 18 together with the dust in the
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room 10, an S €00 ried by a drying and cooling coil 21, and after
that, 25 it returns to the over-ceiling space 16 through a return space 22.

Part l%f ! h["?‘1&3(fil)irerferircnd é eo rggftg of the present invention
Preferable embodiments of a clean room device according to the present invention
will be described below according to the attached drawings.
Fig. 1 is a total construction plan view showing a clean room system 11 using a clean
room device 15 of a first embodiment of the present invention. ~As shown in the
20  above-described drawing, at a ceiling 12 of a room 10 of the clean room device 15, a plurality
of fan filter units 14 are provided. The air in an over-ceiling space 16 of the clean room
device 15 is sent into the room 10 while being purified by the fan filter unit 14. The air sent
into the room 10 flows into an under floor space 20 through a grating floor 18 together with
the dust in the room 10, and is cooled and dried by a drying and cooling coil 21, and after that,
25  itreturns to the over-ceiling space 16 through a return space 22. Part of the air in the under
floor 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



fl oor space 20 of the clean room-device 15 is sent to an air conditioner 26
t-hrough a circulating duct 24, and is mxed with the fresh air froma
fresh air intake duct 28 by the air conditioner 26 to be controlled to
have the specified tenperature and hum aity, 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 room10 while beln
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space 16 becones 5% to 15% of the total air volune air sent “from
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mmAgq. That is, in the case where the breathability of the breathable body 40 is too small and
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 is too little, a swirling current is caused under the breathable
body 40, and therefore, the dust remains in the room 10. On the contrary, in the case where

25  the breathability of the breathable body 40 is too large and 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 is
too much, the clean air sent into the room 10 by the fan filter unit 14 flows to the over-ceiling
space 16 as it is, and therefore, the efficiency of purification in the room 10 becomes worse.
The breathable body 40 may be anyone if it has a necessafy breathability. For example, it is

30  also possible to provide only a filter whose breathability is controlled by selecting the kind or
the thickness as the breathable body 40.  Or, it is also possible to provide only a perforated
plate whose opening ratio is controlled so that a proper breathability can be obtained, as the
breathable body 40.



40 to the over-ceiling space 16 is too little, a swirling current is caused
under the breathable body 40, and therefore, the dust remains in the room
10. On the contrary, in the case where 25 the breathability of the

br eat habl e body 40 is too large and the dir volume of the air flowing from
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device 15. The briraictiabofthdoldin Ao deviedt 1500t the fitstemboliinent dfithe present
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and it is pwifiediagain tytithe fandihet Onivib4.l € being purified again by the fan
filte % “ nit 14. By sending the air from the over-ceiling space 16 into the room 10, the air pfessure in
the room 10 becomes higher than the air pressure in the over-ceiling space 16. Thereby, at
the area right under the bfeathable body 40 in the room 10, an upward current is caused, and
part of the air in the room 10 flows into the over-ceiling space 16 through the breathable body
40. Accordingly, it does not occur for a swirling current to be caused in the area under the
25  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 embodiment, a breathable
body 40 comprising 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 the difference between the air
pressure in the room 10 and the air pressure in the over-ceiling space 16, part of the air in the
30 room 10 is made to flow into the over-ceiling space 16 through the breathable body 40.
Thereby, the dust does not stay in the room 10 and is removed, and therefore, it is possible for
the interior of the room 10 to have a high cleanliness. |

When part of the air in the room 10 flows into the over-ceiling space 16 through the



20 By sending the air fromthe over-ceiling space 16 into the room 10, the
air pressure in the room 10 becones higher than the air pressure in the
over-ceiling space 16. Thereby, at the area right under the breathable
"body 40 in the room 10, an upward currenf! is caused, and part of the air
in the room 10 flows into the over-ceiling space 16 through the breathable
body 40. Accordingly, it does not occur for a swrling current to be
caused i n bréatheblechodyd@cthe dhst ipthabisis aglleeted buths ﬁltenéZpg@eMabéﬁ body Ay it
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air is collﬁg% e E?/(ﬂf%de filter 42 of the breathable body 40. Thereby, the
vol ume of the dustthe caséef the abexctdedcribedifivst enitiodimernit,a brinathable body 4@ is provided 4

I's reduced, . and therefor the_li of.the filter in t f |l nit
15 cadlhe e iRra gt spaceovare A5 feoutifes Baic 1 s iovicky g EAT sbdgtd O T
br eat habl ecdppsb/fréiRe #2)but hRtprdsit ihvention & ot Eifhited t6 &€l HvR eRdrhple/Tit isHlso
over-ceiling ii)ace 16 into the room 10. Oonsect]uent ly, it is possible to

make the fpossible toproyide vbmeathable badw4Qiinx the spags facing withe sidewsall erfhe piler in theer
unit 14, an(il%. ii Is possible to deal wwth the case where a high cl eanli ness
i's requi r eBFRE %e area under the breathable body 40. In the case of the
above- descri bed fnithétase 6D HiabBwi-desribsdefirst éiib ity thd Qiriis therrouindkis midde ito
the open grid _space where no fan filter unit 14 is_provi dEd’gf?ﬂ%)}{r;J% tﬁ‘e grid
spaceddof flpw intedhs ovex-ceilingapaco 16 hymusing dhegippresyurg CoHFAYS £ FCt ed
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20  controlled, the air volume of the air flowing from the room 10 into the over-ceiling space 16

can easily be controlled by controlling the driving of the fan. Accordingly, an effect similar
to that of the above-described embodiment can also be obtained, by such a method where fans
of part of the fan filter units 14 among the plurality of fan filter units 14 arranged in the ceiling
12 are reversely driven to suck the air in the room 10 into the over-ceiling space 16. The

25  clean room device 15 in that case will be described below as a second embodiment.

In the case of the clean room device 15 of the second embodiment of the present
invention, the fan filter unit 14 is provided to all grid spaces of the ceiling frames 36 in the
ceiling 12 shown in Fig. 2. In the case of this fan filter unit 14, the operation can be switched
between the blow-out operation where the clean air is sent from the over-ceiling space 16 into

30  theroom 10 by normally operating the fan, and the suck-in operation where the air in the room
10 is sucked into the over-ceiling space 16 by reversely operéting the fan. The other
configuration in the second embodiment is similar to that in the first embodiment, and the

description will be omitted.



present invention is not limted to this. For exanple, it is also possible
that a fan is provided over the breathable body 40 and the fan is driven
to suck the air in the room1l0 into the over-ceiling space 16. Thereby,
even if the opening ratio of the perforafed plate 44 is not 20 controll ed,
the air volume of the air flowing fromthe room 10 into the over-ceiling
space 16 can-easily be controlled by controlling the driving of the fan.
Accordi ngly, an Téthetion ofith¢ ¢lean ropm deivice lémfﬂh@mmwtﬁg@@mml ment

can al so he obtaimed,. by such A0 re.fan art of the fan
filter uni \genﬁ “&ﬁ&ﬁ‘dﬂ%&%&ﬁ‘?iﬁ‘?@%‘%ﬁ%ﬁe%ﬁﬁ% esﬁ'ﬁ%dg 14 arranged in the
ceiling 12 are A §ecifie@ nMmBerd ofan filterSuhits 14 perforni thebléwut Oeratich, hid thet he
over-ceiling space_16. The 25 clean roomdevice 15 in that case will be
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second enbmioperation 6f the & filte? Gnit 14 ERETredly bt sWitbhdditRtwethi théblbd-O&Idpefaiioh he

bl ow %t Ogr?drtﬁg is1(1:)crl]c’-inF%)Bgragigx(la acrcgfc{ir(ljgu t%l thé gl?anfgie lo% t%re sijtlrllelt%oi. 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.



14 performthe suck-in operation, -and therefore, part of the air in the
room 10 is sucked into 15 the over-ceiling space 16. Thereby, the dust does
not stay in the room 10, and is collected by the filter in the fan filter
unit 14, and the cleanliness of the air ih the room 10 can be raised. It
does not occur for the dust collected by the filter of the fan filter unit
14 to scatter. again, even if the direction in which the air passes through

the filt erlhisbentRRry 68 maybe prowidad ap partiof thegiling; 2 th sidewealt past 64,(or itrmagn) t
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of the fir&foouedatiaamingfsideedgesfaeing tsackother, and stoppéreplates 78 formed atthe
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t he rggm 10, arﬁ‘eg’ﬁgt@g%t%ﬂfhﬁ (Samg strugtyre aﬁg’?fﬁ@rﬂgﬁmgﬁﬁb@@@dm t he
bent sl i deandlcall€cts'the idgistif Hieldi s W Siter B8 dn" nd
the bent filter 74. eThset.ber_lt per%g%gf%e pI%E’geiﬁm |serggb%ﬁn£&?§%sqgghgﬁé& om
pl ate 70B WPEREbetween therintarieraf thomony 1) and theretim spacerdl, Theibent filkext7dds 76
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formed at The %%p%%ﬂg*l gﬁ%@? g'%ﬁ)o%ﬁ)ﬁiet&gsdl 9 ggc?ﬁxg&eﬂtgsupgb%ﬁgﬂe %‘E %r‘ﬁe HRPAY bent
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20 The action of the clean room device 15 of the third embodiment of the present

invention which is constructed as déscribed above will be described.

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 corner, 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



also fornmed. By sliding the bent slide plate 72 in the directi on shown by
t-he arrow 80 while nmaking the guide plate 76 guide it, it is possible to
control the overlapping condition of the holes 70A and the holes 72A, and
to control the opening ratio of the bentl@renber 68 sinmlarly. to the case
of the above-described breathable body 40. 15 The bent filter 74 has the
same structure as the filter 42 of the breathable body 40, and collects the
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screwed in holes 70C formed in the bent perforated plate 70. 20 The action

of the cl éwdydBom device 15 of the third enbodi ment of the present

I nvention which is constructed as descri bed above will be described. By
drivi the fan of the fan filter unit 14, clean air is sent into the room
10. The aigxang#®t in fromthe fan filter unit 14 near the peripheral part
of the ceiling 12 flows dowward along the sidewall part 64. At the butt
part 66 of the SAwexamnple ptthe clsan pom devacecithe prgsepy invsnion willbe deseaibed 63 | s
provi ded, the butt part 66 is nade to have roundness, and therefore,
the downward current snoothly flows along the bent shape of the bent
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ceiling 16, a 30 cl ean the room10 can be raised.
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room devi Cﬁes%}cibé&'e present invention 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 whére the ULPA filter was used as
described above, and the broken line shows the results of the comparison example where the
PTEFE 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 mmAq to 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



below. To the ceiling 12 in the rroom 10 which is shown in Fig. 2, ceiling
frames 36 with 72 10 grid spaces were provi ded. 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, Ibr eat habl e bodies 40 made of only
filters 42 were provided. A fan filter unit which had a width of 0.6 m a
length of 1.2 in, and a height of 0.3 mand which could send the ajr of
960 18/ h thadnsidecnf thesropmel OFtaithe ¢ver-ceiling space 16, andrp swiringcurmeptwaskgused in the
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when t he aoom PO ésSliighice than thégir pressurd th theovét-@iling sphanl 6 1e0.25 mmAgsdlibe in

the aqver-ceiling space 16 by 0.2 mmAq to 1.5 mmAg, the inside of the room
10 wdd ef m%gﬁo‘gpurified. That is, when the air pressure difference was

too small. the ®id 758k dabibg SHREn{one hbwing! tiErestit bffheheakhimeRP th clrferk N

over-ceiling space 16, and a swrling current was caused 1n the room 10,
and the dwfthesaitindhe joomt HofithecledOroomdrdevive 15onin thepbowdadescribesl drawing; tesur e

The an TGO S5V prefidhe gvinddngoait bt o ghg ol e O
br eat habl ghd@gientPelodifybfitheaiRd UrAs sheWhiif thel dbovdiBescribed 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,24 m, 2.1 m, 1.8 m,and 1.5m. The measurement result by the present example



5 room 10 was not efficiently performed. Wien the air pressure in the room
10 was higher than the air pressure in the over-ceiling space 16 by 0.2
nmAgq to 1.5 mMAq, the total of the air vqQlume of the air flowing fromthe
inside of the room 10 t hrough all filterld 42 to the over-ceiling space 16
was 5 to 15 % of the total of the air volune of the air sent into the room
10 fromthe over-ceiling space 16 by 10 all fan filter units 14, .
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by the conpari.son exanple where a




closing plate was provided instead of the filter 42 in the open grid space
s shown by cross marks. As shown in the above-descri

al nost all measuring positions, the dust _ 5 density in m
10 in the case of the present exanple wldre a filter 42 mmlﬂ m"mj"[mo
the open grid space was half or less of that of the conpari sontexa

where a closing plate was provided. Thus, since a breathable body 40 was
provi ded Whatise %Ipéq'nlsgrl d space where the fan filter unit 14 was not

provi ded, the cleanliness in the room 10 could be raised. 10 Industri al
Applicability As nentioned above, according to the clean room device of the

present i pventi Arleahfoorh deviesicbmpgsiag: t he room the fan filter units are
arranged at di stances, and_at the open grid space where no fan filter unit
is provided, a %F@&%W&blﬁ‘@%‘%y is provided, so that part of the air in the

15 rog;n flows t? aEn Hﬁrt P&Jﬁé{&‘?@ﬁﬁ'ﬁ&ﬁﬂ%&% %gd chﬁ%hﬂ%ﬁb%mﬁqgam from

Ther eby, even i s are arr I stances
possi bl e amomrweﬂmgspm amburrence of the swirling current in the area

d th d f t ble t
;Pe\e/:ant fhgpgﬂsgg g‘ﬂﬁgﬁ’ﬁw “F‘r’rsi’lf(’)?gl Gg‘?r;faléﬁﬂilggrgrgl eanl : ﬁeggslsln tﬁe ?oom
can be raised. ilvﬁex’eiddlbdri 61‘411' ilshidlrbdmhflows!th 5dill bver-ceftilg Yace thidih shidd Cl ai med

is: 1. Aclean roomdevice, conprising: a roomwth a ceiling,” 5 a fan
filter unbreathablefbody becausd ofilifferepes bitwesn amgessurasmrsdlddbemranduatr pregsuresiai d

room,from..gn ovet:: cei |l i ng space; and a breathabl e body which is provi ded
to said cé?l Xa‘ %é’ﬁ?fa part of air in said roomflows to said

over-ceiling space through said breathable body because of a difference
between air pressure in said roomand air_ pressure in 10 said over-ceiling
space. 2. 2The clThepleameenydeyicecaceerdingde slgimd, wherein said hypathable bedy is a filter.
breat hable body is a filter. 3. The clean room device according to claim
2, further conprising: 15 a fan which is provided over said breathable
body, 3. The clean room device according to claim 2, further comprising:

15 a fan which is provided over said breathable body,
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, wherein said breathable body is a
perforated plate.

5. The clean room device according to claim 1, wherein said breathable body comprises
25  afilter and a perforated plate.

6. The clean room device according to claim 5, further comprising:
a fan which is provided over said breathable body,
wherein at least one of a blow-out operation where said fan is operated to send air
30  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.
e
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wherein at | east one of a bl ow out- operation where sai dfanmis operated to
send air into said roomthrough said filter fromsaid ov M \
and a suck-in operation where said fan is reversely operﬁmm“m‘m“m
of the air in said roominto said over-céfling space throwugh¢satd %il%ter

is performed. 20 4. The clean room device according to claim1, wherein
sai d breathable body is a perforated plate. 5. The clean room device

accordi ng o cl &beclean gpam devicesagcardingtarciaim) o whetpjn saidipreathable bpdy hasg suycha,
d f . . . i i . i -
Furt her - bt el air S 520d ROM ARUEE 0 4 prbi3the f i B chting

wher ei n atspheedst 0.2 BEn A tl.5namAQL4 tot airaiolunie sfithe air whiich flaws info ier ated to
send air 30 into said roomthrough said filter fromsaid over-ceili n%(s
0

space, andPvar-seiling snace Bueugh g gble bodyfrem an inferien of saidirgom hecomesd

Y rt N . L s ol li i
Sai d [1t o% BB i vsiag of MR hiph &3 i RaidiBbll b AL s Ll hge
LI 1" | by said fah4iltertniC L Ms 7. The cl ean room devi ce according to claim
1, wherein said breathable body has such a breathability that when air
pressure in said roomis higher than air pressure in said over-ceiling
space by 0.2 mmAg to 1.5 mmAg, a total air volune of the air which flows
into said over-ceiling space through said breathable body froman interior
of said room beconmes 5 %to 5 15% of the total air volune of the air which
is sent into said roomfromsaid over-ceiling space by said fan filter

uni t.



