W RELESS MONI TORI NG AND CONTROLLI NG SYSTEM FOR A FAN FILTER UNIT OF
A CLEAN ROOM BACKGROUND OF THE I NVENTION 1. Field of the Invention 5
The present invention relates to a wireless nonitoring and
controlling systemfor a fan filter unit, and nore especially to a

W rel ess | ' | i ilte 1§ of
& Clean r OB RbRanss MONFERIRPNG ANDY IR ERDICL IR S EEnl O o1,
status of a plurality of fan filter units, and reduce the anount of
equi pment requi red AnFANTELTER BYI'FQhAELEAN BOOMO RF

transm ssion, thus substantially saving construction cost. 2.
Description of Rel ated BACKETROWNY ORIHE INVENBIONry buil di ngs
(for exanple, electronic factories), especially the buildings which
need highlfpﬁﬁagggﬁihg@nﬁbﬁtration for air conditioners (for exanple
cl ean roois or er I'ng roometc.), have a 15 plurality of fan
filter_units or exanpl e, AC or an units) disposed in their..

cei |t for She BERRPRor e et o A HtelsR® TRBRERGE Aol FoigHdHae
requi rement of _high air quality within the buildings. In high-tech
factory bEYStemngs ofar fillgh upoad mgre ¢speeiatly b wredess snanitoyng wod
renove dust particles, thereby maintaining the required grade of air

purity. 20nffbiéingl 8atem dorma faanfiker ohiviofedcieah qocentviictsysi effectivsly
fan filter unit (FFU) systenms in a classification according to the

ar r angeneMorifor Andedfirol BB Hleratfis sOIR %F%Mf&fﬁw oY fan &tk rlﬂﬁ‘%sziraﬁﬁ

fan, while fan filter syste conbi ne snma size fans and fi
screens, 14 utc%%ﬂe %Ino%n 'o?%hﬁiﬂn%rﬂ%ecslﬁi%gd farzislc[l1 Wi;regeusfeg %yf r'nle:EmeSr of wireless

10  RF transmission, thus substantially saving construction cost.

2. Description of Related Art

Generally, high-tech factory buildings (for example, electronic factories),
especially the buildings which need high recirculation filtration for air
conditioners (for example clean rooms or other cleaning room etc.), have a

15 plurality of fan filter units (for example, AC or DC fan units) disposed in their
ceilings for air recirculation and filtration, thereby meeting the requirement of
high air quality within the buildings.

In high-tech factory buildings or clean rooms, air is circulated constantly
to remove dust particles, thereby maintaining the required grade of air purity.

20 The clean rooms can be divided into center systems and fan filter unit (FFU)
systems in a classification according to the arrangement of blowers. Center
systems supply air via a large size fan, while fan filter systems combine small
size fans and filter screens, instead of a single large size fan. The fan filter

system has a plurality of fan sets in a ceiling of a clean room or high-tech
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system has a plurality of fan sets in a ceiling of a clean room or

hi gh-tech | building. The fan filter unit system has the advant ages
of high conveni ence, short construction period, sinple pollution
control and conveni ent bal ance adjustnment for the whol e system

Current clean. roo t all adopt the. fan fijlter .ynit type.. 5
Fowever  aTRTEan TR Heb sy 4t S haotne GEhvaRkgEor o6 IRER CorvaTipRe,
so the field operation is inconvenient. Further, the current fan
filter unphorsyemetruridon medigdarsimpl podetibhycadrlr and egnsenicnobbakaced
in a whole series or parallel node. So when one or two fan filter

uni ts ar eaijusanergtfoe dieivholy dystdmt Currehicldag fobmsaeiost alvadept theeash an
filter unit system it is difficult to find the fault 10 fan filter
units so Eli't%{'uﬁﬂ‘%%ﬁé’.‘n filter unit system cannot be repaired in tine
and recover Its mnornmal operation. Accordingly, a nonitoring and
controlling stem for fan.of a.clean .room has bgen.di scl.osed.

P oases ref or Hoverys oo Rl RrePiighaRE o100 i BRoilieoiRs SSiibe
controlling systemfor a fan of a clean room As shown in Fig. 15 1,
t he noni t G€lchgpenationoatinetnveniernsy sherharpdke caoend&n flter wndl sysiernfis
fan filter wunits 10a, a plurality of programmable |ogic controllers

(PLO) 20amoziufdrided] ilbyallyotohirokted andetirnetrdsin3@awhaleeridsobr 4@ealrnd
a conmputer 50a. Every plurality of fan filter units 10a are

connect edf)ﬂ(&ﬂcfeh SBEwRER %@mﬁ*lg ggﬂ FlferC@td Qtd &f af %nogﬁﬁf Ryork Satus

programmable [ogic contro i's connected wth ea i ne

ConCentt 2Bk oS Bhlaht Pk S SRS LS00 RhR A P
connelcé edfé\ill\‘{ }3‘1{1’[6; Exeﬁts so that the fan filter unit system cannot be repaired in time and
recover its normal operation.

Accordingly, a monitoring and controlling system for a fan of a clean
room has been disclosed. Please refer to Fig. 1 illustrating a conventional
monitoring and controlling system for a fan of a clean room. As shown in Fig.

15 1, the monitoring and controlling system 100a includes a plurality of fan filter
units 10a, a plurality of programmable logic controllers (PLC) 20a, a plurality
of line concentrators 3(a, a monitor 40a and a computer 50a. Every plurality of
fan filter units 10a are connected with one programmable logic controller 20a,
each programmable logic controller 20a is connected with each line

20  concentrator 30a, the plurality of line concentrators 30a are respectively
connected with the monitor 40a, and the monitor 40a is connected with the

computer 50a, whereby the monitor 40a can monitor usage status (for example,

switch status, whether the rotating speed is normal or not, etc) of the fan filter



conput er 50a, whereby the nonitor 40a can nonitor usage status (for
exanple, swtch status, whether the rotating speed is normal or not,
etc) of the fan filter 2 units 10a and the conputer 50a can control
the operation of the fan filter units 10a. However, for nonitoring

and controlli th eration each fan filter .. unit 1 e .
conventioHJgAté Irirgﬁi grtﬁgﬁog}?&l? ohtr ¥t ?WOQJE?QWWQ #aq}gq?%f@%rumm
programmabl e | ogic controllers 20a, many line concentrators 30a and a
| ot of witPgs for connecti ng the progranmable logic controllers 20a
and the fan filter wunits 10a, so the amount of equipnment and wres

i ncreases gr edbivgyegridr tenitarmgs snd conwollingstheabsationr o€ @aels fan filter
Furt hernore, when a factory building is enlarged and the nunber of

the 10 faRitflioht 8l donvEStibME TERERFIACHRT Sl Mng PR REsEHIRIh €
| ogic controllers 20a, the |line concentrators 30a and the w res nust

eci agd, PR RRRTe A0k «Shuollf SALRERRRS Yool CRATG AFY 1o ut

conventi onal nitoring and controll system for a _fan 5 of a
cl ean r ooMLFs Fi%@ﬂ%%@%%%%ﬁfﬂg‘ﬁglog%m c&hela and the fan filter

shortcomngs in practice, so it needs to be inproved. Hence, for
sol vi ng t heitprldb] em thhameumack rgaipsicon anfl waes dnyrebsesl gicaty, andubes
that the nonitor points for the fan filter units increase and the

cost i nceg@sRktioht®st Nvemiceseef the present invention suggest the
present invention 20 which is of a reasonable design and is an
effective | MEQYENEYre, when a factory building is enlarged and the number of the
10 fan filter units increases accordingly, the programmable logic controllers 20a,
the line concentrators 30a and the wires must become more, so the cost of the
components will increase greatly. Besides, the construction is also more
difficult.

Accordingly, the conventional monitoring and controlling system for a fan

15  of a clean room described above has a lot of inconvenience and shortcomings
in practice, so it needs to be improved.

Hence, for solving the problem that area expansion of factory buildings
causes that the monitor points for the fan filter units increase and the cost
increases, the inventors of the present invention suggest the present invention

20  which is of a reasonable design and is an effective improvement.
SUMMARY OF THE INVENTION
An object of the present invention is to provide a wireless monitoring and

controlling system for a fan filter unit of a clean room which is used in a

factory building with clean rooms and solves the problem caused by the
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SUMVARY OF THE | NVENTI ON An object of the present invention is to
provide a wireless nmonitoring and controlling systemfor a fan
filter unit of a clean roomwhich is used in a factory building with
cl ean roons and sol ves the problem caused by the 3 enlargenent of a

cl ean room gonsi sti in the increase the nunber of nonitor oi nts
for the fSREFETPER Qg cleanTRETLEPANRE FofetBFreRse EmIhET of aagor
system for a fan filter unit of a clean room di sposes a sense

i denti fi capingh forgednnddiar utfitsn Bhe wirslessahpuorang fnd controBingusyisten
(FFU) in the ceiling of the factory building 5 and applies a

pluralityfefafr €ltesanitadd ciganrodd difpesewiar #Ines sdargidibation Wi bnteach
comuni cate with the plurality of sense identification tags via

wirel ess kadhp, JfSHREREYad Bfﬂ:{ glﬁﬁ%‘ﬁ]?%f iPfhe &&ﬁﬁg%@.tﬁé FRetbSt @uiﬁ:{iltl%e

equi pnment and wi'res. “Accordi ng esent 1 nvention can-rea
identificatihon signal,s via irel ess RE transni,ssian .t her el .

of f oct 1 vorh FORTEDA MG ORISR Trsias Rt Rf F TPTS Rt i t
reduci ng the nunber of needed equi Fmant and wires greatly, savin
const r uct commeyyeaty el the pheralityhpf isegset identifipation fagsoria priseless radio
achi eve the above-nenti oned object, a wireless nonitoring and

control | i figqaysd Jarargsnfiedioh) inkead efiatlonfofaequimasntradmyirss.
accordance with the present invention is provided. The wrel ess

foom s Used | A ROAY; IR BRGRTIACR oo LB the IdoRiriCn Sendlsgig ™"

Feal -t me SR PRI Rah apaRhY sy ely BaeHoran 114 FadPe sk a

fan a%i afa?ne %Slt%riucélet?trgzlécciﬁéiﬂgg I;[U.?Il eciig geszeeddedogquipment and wires greatly,
saving construction cost greatly and simplify the construction process.

To achieve the above-mentioned object, a wireless monitoring and
controlling system for a fan filter unit of a clean room in accordance with the
present invention is provided. The wireless monitoring and controlling system

15  for a fan filter unit of a clean room is used in a factory building with clean
rooms and includes a plurality of fan filter units, a wireless reading unit and a
real-time monitoring and controlling unit,

Each fan filter unit has a fan and a sense identification tag disposed on
the fan for receiving an identification signal of the fan. The wireless reading

20  unit has a plurality of wireless readers each of which communicates with a
predetermined amount of the sense identification tags for reading the
identification signals of the sense identification tags via wireless RF

transmission. The real-time monitoring and controlling unit is connected with

the wireless reading unit for receiving the identification signals of the sense
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the fan for receiving an identification signal of the fan. The
wireless reading 20 unit has a plurality of wreless readers each of
whi ch communi cates with a predeterm ned anount of the sense
identification tags for reading the identification signals of the

sense identificajion tags,via wireless RE transm ssion. The

Foal Ui o MARHCORPR e 1GaE DY PO PTG drAdne Sflonnect ed wi th- ¢ he
wireless reading unit for receiving the_identification signals of the
sense 4 i denfr¢arduiglpnbasad onr bgdvisglesh BRiirangnaission dwtiveen the wireless
Accordi ngly, based on the wireless RF transm ssion between the

Wi rel ess reagiieg ngitinind asch eaabe ddauifidationt idd, cill preskag intdigionr eaent
invention can effectively nonitor and control the operation status

of the ol urabiialy Mo id el (HOLBSuEEAURE: bPETARHy Ol BE RS

equi pment and w reatly, save nstruction cost greatly, a
simplify the congtruction process. To further understand

Fechnol ograts. aRide B TBrRRangs * aredire chnBient A vARF opreative seue
refer to the fol|l ow ng detailed description and drawings related the
present i AQRSiUcHAN cPRegishilEcand simpdidy thescemdugtioapreasss of the 10

present invention will becone nore readily appreciated. However, the

draw ngs are Dolfurther hedesethdasechabigisse aseandank pifficatyi oflthe M9tscn
limt the present invention. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.

L e, SRS, paweem SoruETk o LAY QAo AR
of "a w re%&gt%dn%i Igr%%rrﬂginav%%tigﬁ.m ﬁ"?llal (i)br}gctg,y %a%rﬂes and advantages of the
10  present invention will become more readily appreciated. However, the
drawings are only to be used as references and explanations, not to limit the
present invention.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic view of a conventional monitoring and controlling system
15 for a fan of a clean room;
Fig. 2 is a schematic top view of a wireless monitoring and controlling system
for a fan filter unit of a clean room according to the present invention;
Fig. 3 is a schematic side view of the wireless monitoring and controlling
system for a fan filter unit of a clean room according to the present
20 invention; and
Fig. 4 is a flow chart of a method for applying the wireless monitoring and

controlling system according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS



for a fan filter unit of a clean roomaccording to the present
invention; Fig. 3 is a schematic side view of the wreless nonitoring
and controlling systemfor a fan filter unit of a clean room
according to the present 20 invention; and Fig. 4 is a flow chart of

a nmet hod for plying the wireless .monitoring apd controlljng system
according to ffﬁeé%h@gémdeqrﬁ@%ittpgﬁrn%f%tg@@ Wg(ﬁﬂnﬁﬁﬂtw erpesent
PREFERRED EMBCDI MENTS 5 To further understand technical features and
cont ents oiventenppkesenhrefe! hydme idoawings eamdethe dfolowing etailédaddsngptiomd
the follow ng detailed description related to the present invention.

Fig. 2 anﬁblﬂeg.toﬂl@pﬁséﬁﬁﬁegﬁtimﬂ y a schematic top view and a
schematic 5 side view of a wireless nonitoring and controlling

systemfor a Iﬁignfe.{ﬂ%ﬂ UNbie Alspe@ivel$ansch@MEt A8p Aieh NPk 88 flhatic
invention. In the e ocﬁ ment, tRe Wi el ess o tBr | ng and

controlling systemfor fan filter uynit of,..a clean room 1 i s . used
T o cante iRy Oher Vi onorngfad Sl StaR s R ten s £
buil ding. The wireless nmonitoring and controlling systemfor a fan
filter unktclesn n@ma 100eah theoprasempinvestionie sinathgl embdimensf theawirkless er

units (FFU) 1, a wireless reading unit 2 and a real-tinme nonitoring

and cont r pidnitegingridd Sontlsllihg fsgstein Féred famifilte unitcdugletean foam 180 dnd
a sense identification tag 14 disposed on the fan 12 for receiving

an identificatid .gn r t N 12. . i irf | .on
tagI 14 %&é@%ggﬁa%cﬁéoéa us,%ﬁtﬁgaﬁ?ﬁ%ﬁﬂﬁﬁﬁpﬂﬁg ait%glts? and

the Tike BliRe" THWitdlel hoAB a3 R ol &ystSia'tors o NG imit O

10 a clean room 100 includes a plurality of fan filter units (FFU) 1, a wireless
reading unit 2 and a real-time monitoring and controlling unit 3.

Each fan filter unit 1 includes a fan 12 and a sense identification tag 14
disposed on the fan 12 for receiving an identification signal from the fan 12.
Each sense identification tag 14 may sense switch status, fault status, operation

15  status and the like of each fan 12 and generate the identification signal. In the
present invention, the sense identification tag 14 may be a sense identification
card, a sense identifier or other related component. The same type of
compeonents or devices with the sense identification function is within the
application scope of the present invention,

20 Furthermore, the wireless monitoring and controlling system for a fan
filter unit of a clean room 100 of the present invention can be used not only in a
clean room in a TFT factory building, which has an area of at least 200
metersx 100 meters, but also in clean rooms of different areas according to any

processing environment, That is, the application of the present invention isn’t
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present invention, the sense identification tag 14 may be a sense
identification card, a sense identifier or other related conponent.
The sane type of conponents or devices with the sense identification
function is within the application scope of the present invention.

20 Further.more,.the wrel nonitari.ng an ontrolling systemfor, a
Fan ti1'¢ bGPl in Diis dYBF ol HOLBEs oRY BRGsERES- HYLANY IeEID,
used not only in a clean roomin a TFT factory building, which has
an area ofacheryl eraelatedypereot fantoryobuikdings svhiplumead steannroonssawithoains
of different areas according to any processing environnent. That is,
the appli catdifionek 4P filteesent dlnweiiinothel spplication! sdvpeeds ithe tptksent
type of factory buildings and their areas, and any el ectronic
factory of,Jeglighed types of factory buildings which need clean roons
with air conditioners and filters are all within the application

scope of the present, invention. 5 Accordingl. he present..i nvent.i on
can achi eve thECERMEL s BEDIFIL SR SHICE (0 FrvHe T earr s GhrilApe air
adjusting tenperature of the clean roomvia the fan 12, and sense
switch st &t the clpamreomtanduadjugipeg tenprragranod sha albanieom kia e fendh,
fan 12 via each sense identification tag 14. The wirel ess readi ng

unit 2 hasnd@s@isersalitdhystatiis Wanklsests,'@reaich d2iuseadhhelike b¥ eabh ¢h MRy
comuni cate with a predeterm ned anount of sense identification tags

14 for readi D9htBRsd RERihELRR] 28N 451 gnal s of the sense identification

t al's
tags 14. e W re? ess reach ng tanit 2 is di sposed above the tops of
the fan filtef uni. t

sensed by the %%Wér@i?sé éﬁfl?(}ilfqg @%&?’%ﬁgg &t 8@11%? OF Wirdigd r%gdggS%?legCh of

10  which may communicate with a predetermined amount of sense identification

tags 14 for reading the identification signals of the sense identification tags 14.

The wireless reading unit 2 is disposed above the tops of the fan filter units 1

and receives the identification signals sensed by the sense identification tags 14

of the fans 12 via wireless RF transmission, so that each wireless reader 22 can

15 communicate with the predetermined amount of sense identification tags 14. In

the present invention, that the wireless reading unit 2 is disposed above the tops

of the fan filter units 1 only is one of embodiments of the present invention and

cannot limit the relative position of the wireless reading unit 2 and the fan filter

units, and users can dispose the wireless reading unit 2 on other positions

20  according to requirement, which can communicate with the sense identification
tags 14 via wireless RF transmission.

In the embodiment, each wireless reader 22 may communicate with at

least (or more than) fifty sense identification tags 14. Each wireless reader 22

may be an infrared ray RF reader (IFR) or a radar RF reader (RFR). Besides
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of the fans 12 via wireless RF transm ssion, so that each wrel ess

reader 22 can 15 comunicate with the predeterm ned anount of sense
identification tags 14. In the present invention, that the wrel ess
reading unit 2 is disposed above the tops of the fan filter units 1

only is one of enmbodi nents of .the.present .i nventi on an cannot limt
Che”r er ar A CHRPBRORTGPAGHE Hes BIPLES Bad Mo LAY 8158 e CREETT tehated
filter wunits, and users can dispose the wireless reading unit 2 on
ot her posifedess RIO readsss. dEach W@reﬁ)@q utadsredt mayeonimwEaate onitiy Hiccstmae
with the sense identification tags 14 via wireless RF transm ssion.

In the enbdmitifieation eashl Mivitkireths reeddarg 22gewy ackearill sRtesva( Mefdrs,
| east (or nore than) fifty sense identification tags 14. Each

wirel ess 5(?%%% warkle relae%alglﬁ}ea?{t&gfgénge%e@%ﬁéﬁ@%ggé hERMﬁmﬁmﬁ dar

RF reader . Besi des ypes of reader the wreles
readers 22 may al so be other .related w.reless reader.s. Each

Wi el ebs Ptadan A angs Bbdniniving woges 1Ehe Hunlly of eReiEts Edeon2
tags 14 within the receiving range of at |east 20 netersx20 neters,
so as to sEfiagdoenvagamensileqremenf sense i dentification tags 14.
Additionally, 5 users can change the receiving ranges of the

plurality of The ebasigmeemdaiteridg amic contdbihiggt enierdv iy eonBaitéd with the
requirenent. The real-tine nonitoring and controlling unit 3 is

connect ed W t : M i: . . i vi
Caan 1 cuteitsl Al LBLeP oSS e U0 R s
10 r,eal -ti,me noni.t 0

e vl Dl REathh 86" S B Pt o1 AORREL il TR OFhE?
34 an?o 2 ?e%ﬁi%gtﬁlco%trgrﬁ%l alidn}:&{t;(ﬁ%igg (uljl%l % ii&ﬁé@f gtelegsqc'on-le-:hr%onitor 32, a
computer 34 and a human-mechanical interface (HMI) software 36. The
monitor 32 is used for displaying the identification signals of the wireless
readers 22; the computer 34 reads and controls the identification signals of the
wireless readers 22 of the wireless reading unit 2 so as to control the switch
15 status of each fan 12, judge the fault status of each fan 12, remove the fault,
and control the operation; and the human-mechanical interface software 36 is
connected with the monitor 32 and the computer 34 for transforms the
identification signals received by the wireless reading unit 2 into a
predetermined signal format and then transmitting them to the monitor 32 and
20  the computer 34, respectively, so that the monitor 32 displays the identification
signals on monitor pictures (not shown) thereof, and simultaneously, the
computer 34 reads and controls the identification signals to perform the

operations of switch control, fault judgment and remove, operation control and
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monitor 32 is used for displaying the identification signals of the
wi reless readers 22; the conputer 34 reads and controls the
identification signals of the wreless readers 22 of the wrel ess
reading unit 2 so as to control the switch 15 status of each fan 12,

judge the fault status of each fan 1 r ve the fault, and control
t he operat i o#“-‘&ﬁ -t e Hlrelss H égl Oﬁ%r P"QEEZE’%OF?E\%IF% Wyt j & are

connected with the nonitor 32 and the conputer 34 for transforns the
i denti fi catecticadliygertnectedciai sesigs erehetwidenaindseonmeattidnigiththe realithne a
predeterm ned signal format and then transmtting themto the nonitor

32 and 20nidigtosipgpatic coddollingSREE Bi fve thanseittinkathe tilentificttionr sidRals to
di splays the identification signals on nonitor pictures (not shown)

ther eof, ﬁ@réﬂl%&a@%ﬁﬂéﬁﬁ%r%@f r%otﬁtﬁgﬁﬁﬁgeﬁnﬁ% rsﬁzﬂ@ﬁ%o%ﬂsl ONG! A% th%'e

identification signhals to p perations of swtth contro

fault [udgnmen d renove, ,.opgratian control gnd. so on. 8 Furthe
the wit ol BLEHIOE aitertls SoMpHted ad Bt E8abTnedahinal ini3iigpe sotfiare 36
electrically connected in series therebetween and connected with the
real -t i nmeof sghmositoriggand aosiolling ini Juern regeiverthe idensification gigriad of
identification signals to the real-tinme nonitoring and controlling

unit 3 syrdehsepreuddntificatiohhas 14hisfosedninte@chIdn 10hda elgsrtitetdss Idading
t he human- nechani cal interface software 36 of the nonitoring and

controlli ggini thefe tﬁg}%ﬁ@lﬁ{gv&let BendBARbiS OFheNdsh@Rai R sighl€ the

sense identl fi’catl o[ﬁ)a di'sposed on each fan 12 via réless
| dont {11 c IR irplARAnd EhESWisFy Al SRR AP swi t ch, fault and
oper a'%(i) on Conjgur:((:)c;r'dingly, based on the wireless RF transmission, the present invention
can effectively monitor and control the operation status of the plurality of fan
filter unit 1, reduce the number of needed equipment and wires greatly, and
save construction cost greatly.
Please refer to Fig. 4 simultaneously, a flow chart of a method for
15  applying the wireless monitoring and controlling system for a fan filter unit of
a clean room 100 according to the present invention is shown. The method
includes the steps of:
(1) the first step: at first, receiving one identification signal of each fan 12
via the sense identification tag 14 disposed on each fan 12 of the plurality of
20  fan filter units (FFU) 1(S101);
(2). the second step: reading the identification signals of the sense
identification tags 14 via each wireless reader 22 of the wireless reading unit 2

communicating with a predetermined amount of sense identification tags 14 via

wireless RF communication (S103);



10 Accordingly, based on the wireless RF transm ssion, the present

i nvention can effectively nonitor and control the operation status

of the plurality of fan filter unit 1, reduce the nunber of needed
equi prent and wires greatly, and save construction cost greatly.

Pl ease refer Fi g. si nul taneously, a_flow char t hod for

15 appl yi ng t@g erg'léﬁte%tgpn{ﬁ‘?ﬂvé‘ilg éjr?@tlglﬁﬁEl?%ISlW %%ﬁg erﬁiqsén
filter unit of a clean room 100 according to the present invention
i s shown. repdersdd,laod displeyingemd doatolléns thefidextificative signals vi thp:realt

first, receiving one identification signal of each fan 12 via the

sense i defiid moaitbrifigtaad chtrdlifipossid 3wanaacd veith 4 wirelehe radditidlnit y
of 20 fan filter unlts (FFU 1(S 101); (2). the second step: reading

t he ident Ff(s @gj on signals of the sense identification tags 14 via
each wireless réader 22 of the WI rel ess reading unit 2 communicating

V\nthaprede ned, a nse.identifi.cation

W r el 3o R B mrepn oy 2peind fIE GitelsS mopititing and St Bugistrew.
the i dentl fication signals read by the wireless readers 22, and

di spl ayi ngaeihwicedessriehdemiy ohéhe saralessireadingrunst grandsthei plurdiigy odhe
time nmonitoring and controlling unit 3 connected with the wreless

readi ng usdise idefiBi6don fagh 4t trendtei Rochatd tiapgbativeen tWie tid (vetehss RF
nonitori ng and controlling system each wireless reader 22 of the

wirel ess rg]ngJ e opeflifnt BauR UE yxé tﬂ%ﬁil e%h‘)‘? fanCHREr upjt 1 can

|dent|f|cat|o tags 14 transmt sign etween Vla wre ESS

RF effectively monitored and controlled, the number of needed equipment and

10 wires and the construction cost can be reduced greatly, and further, the
construction difficulty is reduced.
Furthermore, the real-time monitoring and controlling unit 3 includes the
monitor 32, the computer 34 and the human-mechanical interface software 36.
The real-time monitoring and controlling unit 3 performs the steps of: (a)
15 transforming the identification signals received by the plurality of wireless
readers 22 of the wireless reading unit 2 into the predetermined signal format
and then transmitting them to the monitor 32 and the computer 34 respectively,
via the human-mechanical interface software 36; (b) displaying the
identification signal read by each wireless reader 22 on one monitor picture
20 (not shown) of the monitor 32; (c) reading and controlling the identification
signal received by each wireless reader 22 to perform the operations of switch
control, fault judgment and remove and operation control via the computer 34.
Accordingly, the monitor 32, the computer 34 and the human-mechanical

interface software 36 of the real-time monitoring and controlling unit 3 can
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readi ng, so the operation status of the plurality of fan filter unit
1 can be effectively nonitored and controlled, the nunber of needed
equi pnent and 10 wires and the construction cost can be reduced
greatly, and further the construction difficulty is reduced.

Furt her nor e, eal-t| m)nltorln and con roII|n unit cl.udes
the noni F&Ps e ddeSHTRon SiEnals, g %h?éeﬁ%ﬁi% %%Fpéﬂmleg

sof tware 36. The real -time nonitoring and control I | ng un|t 3
perforns 8hé merier . ugagp stdus (awdf as siviight Hatus dfavli Sttt droapsiatoml s
received by the plurality of wireless readers 22 of the wireless

readi ng usiatus} ofnhe fihe2 pfedel eéamtiedusit dnahd fae t@tame tiehd, Pperform the
transmtting themto the nonitor 32 and t he conputer 34 respectl vel y,

via the hygBAHERCRRRLAR d c?%bh%'ifi%ﬁt Jﬁﬁéﬁa]‘éﬁf Em??e &Pé gﬂ %@E@Hoﬁgc 1

identifica |on signal read by ‘eac ess rea one noni

pi ctur t he nonitor 32; (c) read| ng and control | | ng
t he |d€nt Pf%’%&{f hﬂ,@fﬁﬁﬁebecel ved by each wirel ess reader 22 to
performthe n8erat|ons of switch control, fault judgnent and renove
and oper at i orCensRgrently, thet werelasspueritordag and cenngiolangy systam fama tian

32, the conputer 34 and the human-nechanical interface software 36

of the reéltet uAit afonclean im@mamd%m@tdnelslenstgldmnﬁcéu@ramg 19 obreaah fia m
the identification signals of the sense identification tags 14 to

display gpg iésOEhé hﬁerE?Qe%e%Hﬁ%“f g Hoa§ewm§h%ﬁgﬁftyerff@éﬁ'sé

status or ope Ion status each unit 1,

o R DL 0 S AP SRRy G SOl hled
et eC%(I) Vel)%ﬁn ration. The present invention has the advantages as follows:

(1) The wireless readers read the sense identification tags via wireless RF
transmission, thereby reducing wire and construction cost;

(2) The present invention can adapt for area expansion of the clean room
and the mcrease of monitor points for the fan filter units, thereby achieving the

15 simple, convenient and rapid construction.

(3) The present invention can simply and conveniently achieve the effect
of monitoring and controlling the fan filter units of the clean room via the
engagement of the sense identification tags, the wireless readers and the real-
time monitoring and controlling unit;

20 (4) The present invention can achieve the effect of singly monitoring and
controlling the fan filter units effectively via the human-mechanical interface
software 36 of the real-time monitoring and controlling unit 3.

What are disclosed above are only the specification and the drawings of

one of the preferred embodiments of the present invention and it is therefore

11



Consequently, the wireless nonitoring and controlling systemfor a
fan filter unit of a clean room di sposes one sense identification
tag 14 on each fan and applies the wireless reading unit 2 to read
the plurality of sense identification tags 14 via wireless RF
transm ssiop, .there erformng related.. 10 .operati on. .The present
vent | onnABGtEHEdTY e Baeh v iR e iR ahGippiiate aBRErent
read the sense identification tags via wireless RF transm ssion,

t her eby r disglasad wilk eviindecerdarstaedi by those skilled Thethpragethat various

i nvention can adapt for area expansion of the clean room and the

i ncrease eofjuivalent whapgentisay dre nikrlel dopdndihgroninhé sspetifeadby and the
achieving the 15 sinple, convenient and rapid construction. (3) The
present i i j e : } i f
ot tor i no ARGEs TS, PieEaY HRAGRRAVRAGE UeparBE: AR NP BT
t he gggaﬂgyﬁng.of t he sense identification tags, the wreless
readers ahRtPthe™Y &Rt i me nmonitoring and controlling unit; 20 (4)
The present invention can achieve the effect of singly nonitoring and
controlling the fan filter units effectively via the human-nmechani cal
interface software 36 of the real-time nonitoring and controlling
unit 3. What are disclosed above are only the specification and the
drawi ngs of one of the preferred enbodi ments of the present
invention and it is therefore 11 not intended that the present
invention be limted to the particul ar enbodi nent disclosed. It wll
be understood by those skilled in the art that various equival ent
changes may be made dependi ng on the specification and the

12



drawi ngs of the present invention without departing fromthe scope of
the 5 present invention. 12 WHAT IS CLAIMED I'S: 1. A wireless
nmonitoring and controlling systemfor a fan filter unit of a clean
roomwhich is used in a factory building with clean roons, the system

conpri si ng: ral i f fan filter units, each having a fan and
a sense .giéﬁaﬁﬁﬂﬁgmédgd. sposed on the fan for receiving an
identification signal of the fan; a wireless reading unit having a -
pluralitylof wirckisessonitatyg and eamtnolbhgwystem feoafamfittat esitwiftanclaan
predet erm ned anmount of the sense identification tags for reading
the identificoaliwhichi Bnasel of 4 fectegnseiliaeniiifi eRhhoRohaySthyi &steh
wireless RF transm ssion; and a real-tine nonitoring and controlling
uni t connec&ﬁgpﬁéih .the wireless reading unit for receiving the
identification sigfials of the sense identification tags read by the
wirel ess reading.unit_.and displayi and coptrolling th . .
(dent 1 31 cat b BalEna G et kol hEiae & oMot Pnse e iAo g ng
systemfor a fan filter unit of a clean roomas clained in claimil,
wher ei n eac#ispesesicon deranfioreacennng ag identidwationwignahofthetfas;, f aul t
status and operation status of each fan and generates the

identifi cati evirdégn@hding. unibBawingel pRSali@NIR WirtkRYs aatdict) BatRoifividch
systemfor a fan filter unit of a clean 20 roomas clained in claim

1, wherein eanthSR%& WiRY blddedhfifed 3fhduit Bf $80SEhse identification tags

for reading the identification signals of the sense identification tags via

10 wireless RF transmission; and
a real-time monitoring and confrolling unit connected with the wireless
reading unit for receiving the identification signals of the sense identification
tags read by the wireless reading unit and displaying and controlling the
identification signals.

15 2. The wireless monitoring and controlling system for a fan filter unit of a clean
room as claimed in claim 1, wherein each sense identification tag senses
switch status, fault status and operation status of each fan and generates the
identification signal.

3. The wireless monitoring and controlling system for a fan filter unit of a clean

20 room as claimed in claim 1, wherein each sense identification tag is a sense
identification card or a sense identifier.

4. The wireless monitoring and controlling system for a fan filter unit of a clean
room as claimed in claim 1, wherein each wireless reader is a radar RF

reader (RFR).

13



identification card or a sense identifier. 4. The wireless nonitoring
and controlling systemfor a fan filter unit of a clean room as
claimed in claiml1, wherein each wreless reader is a radar RF

reader (RFR). 13 5. The wireless nonitoring and controlling system

for a fan_filter, uynit of.a.clean roomas claiped jn ¢claim], erein
each wi reﬁejg C PALHRYS [POnLGIIRg, AR F%‘HI?]E‘]F% Sﬁﬁte%ggé‘r%a(llf%ﬁ%f.m’ét Of‘r%mglean
wireless nonitoring and controlling systemfor a fan filter unit of a
clean 5 romanags @(ﬁ:’@meédm dlaiph di mherewreachiwireless reader is ame infibaried 0y ng
and controlling wunit includes at |east one nonitor and a conputer,

and the nonRFaeadirgpFRYs the identification signals of the wireless
readers and the conputer reads and controls the identification

signals rgcehy %qré?é’sstrflﬁm%zrixg% god CS&g@ﬁ%%fsggeh fofra f_gﬂeﬁl‘fgrg.ﬁnligé% clean

nmoni toring and control i ng stem ter unit ean

10 roomas clained, in cl.aim.6, erein,the real -ti nmonitorin nd
cont rall | ngtOohAt ClamendR clRid LaLE gk oaR e e botib B )
software which transfornms the identification signals received by the
wirel ess reuai pecludes atleastmns mopiter end an¢ampuist, gl the anauitoradidplalen
transmts the identification signals to the nonitor and the

conput er, rggndettifieition stignaﬂs ofithe wikdessrehdestanti thatdoampusérarRats ah@r
the nonitor to show the identification signals and for the conputer

to read and%éggfﬁlé fle #&@]ﬁpﬁgﬁgx{s %iggnﬁ% ire&ﬁ.%cgﬁﬂlﬁ wﬁeleEE?eé@hghﬁﬁs

noni toring : controll 1 for a fi ter unit of~a clean
\FM_0<r321| 22 SCL7 %Hg(\jviferlles%ln%gft&ﬂng\ma&i 8(')1'1111(51 1?1gva\;ﬁygt%|n? fora Fa%%ﬁ%esr u%fit &h 4 clean
10 room as claimed in claim 6, wherein the real-time monitoring and controlling
unit further includes a human-mechanical interface (HMI) software which
transforms the identification signals received by the wireless reading unit 2
into a predetermined signal format and then transmits the identification
signals to the monitor and the computer, respectively, to provide the
15 identification signals for the monitor to show the identification signals and
for the computer to read and control the identification signals.

8. The wireless monitoring and controlling system for a fan filter unit of a clean
room as claimed in claim 1, wherein the wireless readers of the wireless
reading unit are electrically connected in series therebetween and connected

20 with the real-time monitoring and controlling unit for transmitting the
identification signals to the real-time monitoring and controlling unit
synchronously.

9. The wireless monitoring and controlling system for a fan filter unit of a clean

room as claimed in claim 1, wherein the wireless reading unit is disposed

14



reading unit are electrically connected in series therebetween and
connected 20 with the real-tine nonitoring and controlling unit for
transmtting the identification signals to the real-tinme nonitoring
and controlling unit synchronously 9. The wirel ess nonitoring and

controlling f filt nit cl ea room as._cl ai ned
el ai m 1 aGE P of o o b obt Beand g e B fer B ARt
tops of the fan filter units and each wirel ess reader conmmuni cates
with the pﬁ@(ﬁ?@? FTREd fmeiHYt obithe srnse aderdificalinnitagsati on tags. 10.
The wirel ess nonitoring and control ling systemfor a fan filter unit
of a cleadf. dThorwasless aiondtbring ahdicomtrollinigeswitemefac ha frr filtes sinitealler
5 communi cates with at least fifty sense identification tags. 11. The

wirel ess nogich®r rd@mand Gosltded |innGlsust €M §Bkredn f s | biRlesdNidadet a
cl ean room as clained in claimi1, wherein each wrel ess reader

conmung cat eso bt e SEASE 1L APRkYLAR | NikRGRoMEY 1 an area of at

| east ers.

11. The wireless monitoring and controlling system for a fan filter unit of a
clean room as claimed in claim 1, wherein each wireless reader
communicates with the sense identification tags within an area of at least 20
metersx20 meters.
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