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A DETACHABLE FILTERING APPARATUS FOR AN AIR
CONDITIONING SYSTEM AND AN INSTALLMENT METHOD THEREOF
BACKGROUND OF THE INVENTION 5 1. Field of the Invention The
present invention relates to a detachable filtering apparatus for an air
conditionin stem and an installment method thereof. A hollow C|rcular
fraﬁxé%l%ﬁﬁ{mﬁﬁjeﬁfé ke ElBA AR RERIRd M2 EpRiMRN A
installation area of the air tube of the air conditioning system. The effect is
GEMNOIMIA R | NGt DEINE PPN INRAiIAG-th &/HR WY MEgT HOD
drugs. 2. Description of the Related Art In the food industry, an aseptic
environment is an important factdd ERIERrmore, air-disinfection and
air-purification are the most important goals for an air conditioning

system. The metfodi€ REREE PN G d dEoHS VRN AN 5 ions and

photocatalyst bactericidal material etc. An air-conditioning system is

Q

. ghef fheihaventigifactories, commercial buildings and homes and
dlsmfects the air. For example, a food factory is a place that easily
propagiatpeheittanvenihsaliiajesiair-desadeadtenfiatipgrirraretus for an air
apparatus can help prevent infectious diseases from happening.

caihiiariindn systemeasidl laoildivstal] et sse2iooah dendnfioMntzoleyyvtrarairlar
easily accumulates bacteria due to the exhibition of food (especially, it is

fremsyaiodirguraitticapentcee vidhen screentiage dnatalilec rdrecepedifetdllingtalbation
air-disinfection purification apparatus helps disinfect the air. In private

arbamk theaiaitutenoftibeipg syEtdit desgusysterdisiieatidecans! ipettdictiamthe
goal to assure the inhabitants of the house that the

results of the prior art of cleaning the air by using drugs.

2. Description of the Related Art

In the food industry, an aseptic environment is an important factor.
Furthermore, air-disinfection and air-purification are the most important goals
for an air conditioning system. The methods include producing ozone, negative
ions and photocatalyst bactericidal material etc. An air-conditioning system is
suitable for industrial factories, commercial buildings and homes and disinfects
the air. For example, a food factory is a place that easily propagates bacteria.
Installing an air-disinfection and purification apparatus can help prevent
infectious diseases from happening. Similarly, in commercial buildings, such as
an exhibition market, the air easily accumulates bacteria due to the exhibition
of food (especially, it is easy to injure the worker when executing a
maintenance.). Installing an air-disinfection purification apparatus helps
disinfect the air. In private homes, an air conditioning system has an air-

disinfection and purification goal to assure the inhabitants of the house that the
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1 air they are breathing is clean and healthy. Therefore, an air-disinfection
and purification apparatus is a basic technology and is necessary for the
air conditioning system. The construction method is an important factor
for an air conditioning system manufacturer. They focus on improving the
_practicality of 5 the structure of the air-disinfecting and purification .
aib Hhey-A1R BrRAVRGCisC1RaN &Y HealEypdigisioEoreAtionsi Meridphirnd
cleaning methods, for preventing and sterilizing bacteria infectionsina
PurifiGationicaPpaiatHg, ihstaRAsieriecBprA9mYy Rdnifgneskeseandfar the air
pernicious gas absorbing device at the vent of the multi-storey 10 building.
CongitonnavsEABth A censteAtianIensinad dhamitapesiaar. {AM% fewign air
may be suitable for a food or a chemical factory with lots of extra space,
Coradl il oY St onanufasiless ed R)IARRYISIOR inNdRIA ARG AtRAHEANOOT
be improved upon. Therefore, an air-disinfecting and purification
thaspateiurs ol S alledisinfestinguaais predinsiiapirgpaakisandrecduetng the
to be small and it must fit in with the natural principles of airflow. A
casbofdhieapétstidation method at low cost and easily to be detached,
installed and maintained is also necessary. SUMMARY OF THE
INVEDONNGENtOnel pactnai asleaci o thethedss foinpentantiimgtanateiaddizing
an air 20 cleaning apparatus that is easily detached and installed and an
baatetaHatdectoah od al s KBisstdrie ddoakistigg iastebs ditivo g mpstieam svasding
is cheap. The air cleaning apparatus has a filter structure having a
towgatanthry pemnioinusngdssiatiectimpdudeticoe ahéhdteentroftine canlbiestorey
applied to an air conditioning
building. However, this method needs a middle-sized chemical barrel. While

this may be suitable for a food or a chemical factory with lots of extra space,
for a middle-sized or a small-sized building, it is inconvenient and needs to be
improved upon.

Therefore, an air-disinfecting and purification apparatus must have
powerful disinfection ability, its structure needs to be small and it must fit in
with the natural principles of airflow. A convenient installation method at low
cost and easily to be detached, installed and maintained is also necessary.

SUMMARY OF THE INVENTION
One particular aspect of the present invention is to provide an air
cleaning apparatus that is easily detached and installed and an installation
method. It is suitable for existing air conditioning systems and is cheap. The air
cleaning apparatus has a filter structure having a quaternary ammonium
disinfecting function. The filter structure can be applied to an air conditioning

system in hospitals, industrial buildings, commercial buildings, houses and
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system in hospitals, industrial buildings, commercial buildings, houses and
2 vehicles. The present invention uses a low cost quaternary ammonium
material in existing air conditioning systems to reduce costs, and works
well. In order to achieve the above objects, the filter apparatus of the
prevent_invention includes a multi-aperture filter screen and a hollow .
Vedlielagr TR essAthBYRNHCA RS @ i CasicRiREIaMS AMMANHEHBRGY A
_ circular frame is embedded in the airing area of the air conditioning
INQIEIAY PHEGRRETIQNHAY SHSIRHF iE0SRENIGHE0EES aRGINYARksHEHed.
Furthermore, quaternary ammonium salt is disposed/affixed onto the
multi-Hb EFERE tHiRFRIeME I A e abietifo tid TtHerrmnparatupef the prevent
multi-aperture filter screen via airflow. The present invention 10 utilizes the
INYANS BNV daEbIslas thaniiét-aperioliach|tar therphpeanst thdaltovoatiiamérame.
system to form a filter structure for the air conditioning system having a
Theaeedbeaperivrtofilie sarearsitiiatifta imwidh titd RoNRwutasulkaigframe is
method thereof. The structure of the present invention includes a
emieitidederuitbdiledring aaeaf iboiag condftongng sysiama Tikerimgtatkadion
and a hollow circular frame having an outer frame. Its size matches with
metbddriecasiand i speatfibdmatdiagon Ructheraorejrpipie wiattyeaarmonium
conditioning system. The hollow circular frame is installed at the specified
sain 3tatl espos ettdfaxet] qant d eéhd atadibiedpeTtusec it stfrdea lolopassesuthrough
frame is the air flowing area. At the filtering 20 area there is quaternary
tharholesiomicemmuatirapgrairecfiitenasnedih the aiflovapeheneréffemtsereention
via chemical bonding. Alternatively, when quaternary ammonium
utfidrepotivad asrnobneactioe, tine tneaielsaryramowist)nocampquipds of the air

conditioning system to form a filter structure for the air conditioning system
having a quaternary ammonium salt disinfection function and a manufacturing
method thereof.

The structure of the present invention includes a multi-aperture filter
screen having a rim fixing area and a filtering area, and a hollow circular frame
having an outer frame. Its size matches with the inner edge of a specified
installation area of an air pipe of the air conditioning system. The hollow
circular frame is installed at the specified installation area and can be detached.
The center of the hollow circular frame is the air flowing area. At the filtering
area there is quaternary ammonium compound that combines with the multi-
aperture filter screen via chemical bonding. Alternatively, when quaternary
ammonium compound is not reactive, the quaternary ammonium compound
combines and attaches with the multi-aperture filter screen via an interface-

linking method. The fixing area is located at the detachable hollow circular
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combines and attaches with the multi-aperture filter screen via an

interface- linking method. The fixing area is located at the detachable

hollow circular 3 frame on the vent of the air conditioning system. The

filtering area is installed on the center air flowing area of the hollow

circular frame. The hollow circular frame installed with the multi-aperture
framer Qe enveNhidhtcRte AP IR GRYSSRY thaertHBIng area Widnsialled

outer frame, or by a pasting method, a metal 5 screen melting connecting
orhiBenerNE Atk dlendhaaienphthtcbedlow sisoulacdsame eRMipsr&areular

joint with the hollow circular frame. The multi-aperture filter screen is

franeairddalad sdBtdbeamelioesitene didiefrapreend sitArlepridsady tightly

method, a pasting method, a metal screen melting connecting method or
Praseis@He risiébing mkemyin theceelsr, tramsmpbyridnasititg Wiethed aimatal
the 10 vent flows to disinfect the air. The quaternary ammonium
sceepnipoeHingte@mrertngHadthetney & dastenctsfastaning aneibatk Voig makes
flows to disinfect the air. The method of the present invention includes: (1)
thenaofabtinthqe jaiottivsibrite finlovcreiseudard firagneollbhe cireutiaperture
frame, and (2) installing the multi-aperture filter screen and the hollow
filtercsienetranie Btstaledcifie thesdetselialiten koHawf amicailapigeaofaheiainvith a
conditioning system. When the detachable hollow circular frame installed
prestintenethiteh@epastfijtenatbeskra i dtablscnestiaddltinig oy pectisiggrtéknod
rim fixing area via the outer frame, the rim fixing area is clipped between

orthdagpendiddstestal phvettod admatabhy, théerofmpoend\feectsheitiethelzbh the
hollow circular frame installed with the multi 20 aperture filter screen is

vempiewsnied isyrdigeastiogineTiedgaateetalrgcaaanomekingopapowetiragtached
method or a fastener fastening method, it makes the rim
at the filtering area reacts with the air at the vent flows to disinfect the air.

The method of the present invention includes: (1) manufacturing the
multi-aperture filter screen and the hollow circular frame, and (2) installing the
multi-aperture filter screen and the hollow circular frame at a specified
installation area of an air pipe of the air conditioning system. When the
detachable hollow circular frame installed with the multi-aperture filter screen
is implemented by tightly pressing the rim fixing area via the outer frame, the
rim fixing area is clipped between the specified installation area and the outer
frame. When the detachable hollow circular frame installed with the multi-
aperture filter screen is implemented by a pasting method, a metal screen
melting connecting method or a fastener fastening method, it makes the rim
fixing area joint with the hollow circular frame, so the rim fixing area is

fastened at the outer frame. Then, the outer frame is installed at the specified

installation area.
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fixing area joint with the hollow circular frame, so the rim fixing area is
fastened at the outer frame. Then, the outer frame is installed at the
specified installation area. 4 For further understanding of the invention,
reference is made to the following detailed description illustrating the
embodiments and examples of the invention. The description is only for

iilustrERRgRRERIVERESFSENE 18 & iHIBNERY PR JEheraRFEdIR de the

the scope of the claim. 5 BRIEF DESCRIPTION OF THE DRAWINGS The
foHt%\Wi'ﬁ@Qﬂ‘i@! |peedeserii %dUié%rathﬁﬂE? Qﬁmgtmﬂﬂ]%ﬂﬂtﬁéa'iﬁm@r&@fnthe
A brief introduction of the drawings is as follows: FIG. 1 is a schematic
inypiam diftfedastaintam ireddyelor tHiusptbmedhastanantamradtoiis not

circular air tube of an embodiment of the present 10 invention; FIG. 2Ais
intesepeimbe enngidatest WmitngiaictieserrrOb it fdadiaped

multi-aperture filter screen of an embodiment of the present invention;

FIG. 2B is a schBh=tiO&aGR M bi@Ndebnd-Hr bR AY\INK=Ssquare-

shaped multi-aperture filter screen of an embodiment of the present

inventib®; d1B\FNGS ACok I eestienedticodag enpofurtierd widataisadingheof the

square-shaped multi-aperture filter screen of an embodiment of the
Ingessint. iAverddmtFoGuUAins of tbeelraatingiagranfaiavesructure of the

square-shaped hollow circular frame fitting in with the multi-aperture filter

scredflGf ah Bsmdbostihemnatnf tlkagrasenofnteatimsidMEtd. 3ikistare of the

schematic diagram of a structure of the circular-shaped
specified installation area of a circular air tube of an embodiment of the present

invention;

FIG. 2A is a schematic diagram of a first structure of the square-shaped
multi-aperture filter screen of an embodiment of the present invention;

FIG. 2B is a schematic diagram of a second structure of the square-
shaped multi-aperture filter screen of an embodiment of the present invention;

FIG. 2C is a schematic diagram of a third structure of the square-shaped
multi-aperture filter screen of an embodiment of the present invention;

FIG. 2D is a schematic diagram of a structure of the square-shaped
hollow circular frame fitting in with the multi-aperture filter screen of an
embodiment of the present invention;

FIG. 3A is a schematic diagram of a structure of the circular-shaped
hollow circular frame fitting in with the multi-aperture filter screen of an
embodiment of the present invention;

FIG. 3B is a schematic diagram of a structure of the specified

installation area of the circular-shaped hollow circular frame fitting in with the
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hollow circular frame fitting in with the multi-aperture filter screen of an
embodiment of the present invention; FIG. 3B is a schematic diagram of a
structure of the specified installation area of the circular-shaped hollow
circular frame fitting in with the 5 multi-aperture filter screen of an
embodiment of the present invention; FIG. 4A is a schematic diagram of a
mHFEr%W&HE?efH?Qh%cﬁ@ﬁﬂiqwt@ﬁéb‘?ﬂ@%f&@érW%iEH SRUHAYROER and
an iron screen of an embodiment of the present invention; 5 FIG. 4B is a

schefri&gicHial A Ctenséiconta G e S S HMUE il AWdH-aperture

_screen with a cotton screen and an iron screen of an embodiment of the
filipe SEFREAVEITDA; GOt ECTE N st At EOTiS6FARN dtfadthiendpdineatsf the
the multi-aperture filter screen with a cotton screen and an iron screen of
praseskibyantent of the 10 present invention; and FIG. 4D is a schematic
diagram of a fourth structure of the multi- aperture filter screen with a _
cottofl§eretd andhaschiemaidcedingfamn abbsraent stiteiyiesdnthe multi-
invention. DETAILED DESCRIPTION OF THE PREFERRED
apEMBO DItaESCTERN SvPtie aseottdorses TG ENd , PO randseB eIt BrsRow i ment
exploded view of an embodiment of the present invention. Please refer to
offtleregeBrsvedthdy; which show three structures of the square-shaped
multi-aperture filter screen of the present invention. Please also refer to
FIG. BKG wiichs sheche maiéctd myrdvin afiantvi esvstiuatueenbb thenamil ifaperture
present invention. At a specified air
filter screen with a cotton screen and an iron screen of an embodiment of the
present invention; and
FIG. 4D is a schematic diagram of a fourth structure of the multi-
aperture filter screen with a cotton screen and an iron screen of an embodiment
of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Please refer to FIGs. 1, 2D and 3B, which show an exploded view of an
embodiment of the present invention. Please refer to FIGs. 2A, 2B and 2C,
which show three structures of the square-shaped multi-aperture filter screen of
the present invention. Please also refer to FIG. 3A, which shows a part
combination view of an embodiment of the present invention. At a specified air
flowing area of an air tube of an air conditioning system there is a multi-
aperture filter screen 20 having a rim fixing area 22 and a filtering area 24, and
a hollow circular frame 10 (the hollow circular frame 10 in FIG. 1 is pasted
with the multi-aperture filter screen 20, then an installment fitting part 32 is

placed for being installed at a specified installation area 30) having an outer
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20 flowing area of an air tube of an air conditioning system there is a

multi- aperture filter screen 20 having a rim fixing area 22 and a filtering

area 24, and a hollow circular frame 10 (the hollow circular frame 10 in

FIG. 1 is pasted with the multi-aperture filter screen 20, then an

installment fitting part 32 is placed for being installed at a specified
franacadtieh slreameichasitly AAnshtedoe ahthe shseHistansiattatianaeea 30 of

inner edge of the specified installation area 30 of an air pipe of the air )
ancGHA RS Rf \isteal. FRRMUABING (RkMrakte100Homstdicdal frame 10 is
~ specified installation area 30. (The hollow circular frame 10 in FIG. 3Ais
inslalded aittha sResdfipshindtalilirnaenisd otthe bpHemeairiHatafratim 10 in

area 30 and can be detached via a fitting ring base 12.) The center of the
FltolI3A citcipiaceanietooas tiEngr fiewinblassyl A tHstattathgiaiég specified

there is quaternary ammonium compound that combines with the multi-
insiadlatianfarer siPexif2mnife Ketarhahbuirimditnguniag thasgutorie center

ammonium compound isn't reactive, the quaternary ammonium compound
ofitheholbovesuadlatficinae hixhstileeraintflapangraréite Addreehilbering satea 24

interface- linking method. The fixing area 22 is located at the detachable
thardlolw draiEndrgnaioatiuhe compduhd dinatoroditdnines syatbmthiehenulti-
filtering area 24 is installed on the center air flowing area of the hollow
apartwiar friere sPedme2Golivav chenlérafrabundihipsiaidledvheith the quaternary
multi-aperture filter screen 20 is 15 implemented by tightly pressing the
ammdniing acempaurid then tureadtavee, the loyat@asiigganmetiordum nuetadpound
screen melting connecting method or a fastener fastening method, and
comvirsstiaadiattheing avdid 284 omi vitpereurolfiver ocedar 2@Gume A .ifteeface-
multi-aperture filter screen 20 is installed in the
linking method. The fixing area 22 is located at the detachable hollow circular
frame 10 on the vent of the air conditioning system. The filtering area 24 is
installed on the center air flowing area of the hollow circular frame 10. The
hollow circular frame 10 installed with the multi-aperture filter screen 20 is
implemented by tightly pressing the rim fixing area 22 via the outer frame, or
by a pasting method, a metal screen melting connecting method or a fastener
fastening method, and makes the rim fixing area 22 joint with the hollow
circular frame 10. The multi-aperture filter screen 20 is installed in the
detachable hollow circular frame 10 via with a pressing method, a pasting
method, a metal screen melting connecting method or a fastener fastening
method. Thereby, the compound reacts with the air at the vent flows to
disinfect the air. The quaternary ammonium compound attached at the filtering
area reacts with the air at the vent flows to disinfect the air. Then, via the inner

air pressure difference inside the air conditioning pipe, the air disinfecting
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detachable hollow circular frame 10 via with a pressing method, a pasting

20 method, a metal screen melting connecting method or a fastener

fastening method. Thereby, the compound reacts with the air at the vent

flows to disinfect the air. The quaternary ammonium compound attached

at the filtering area reacts with the air at the vent flows to disinfect the air.
Propess SRR AsEY taleseiEre difference inside the air conditioning pipe,

the air disinfecting 7 process continuo;glg}/ takes place. Please refer to

r

FIGs.FARaSeaElRE Kb 1475; dhicABno% fodrdpurliel showeour structures of

multi-aperture filter screen with a cotton screen and an iron screen of an

the findmraReftura sl isfeseipemuithion. CREQR SEERREdaRF fsWiF aseEeen 4f an
air 5 tube of an air conditioning system there is a multi-aperture filter

ersbpskiment ghénaipigsenidaventippe Auttisaperiia ditteH evidgharea ahamair
metal-screen- type multi-aperture filter screen 202). The weaved-type

tuleu B s rélir COREI tiOEYEEN SYSIeBarihgses isSotton Wit inapsvittiseclotiefilsereen 20
screen and there can be either one or more than one. The

(imcbiding resvieaxssl iypd-apdiivapditieres tikéemszoees 20Inandkaofmatakboreen-
wire mesh of different sizes and there can be either one or more than

typeemulie-§ifterinteafdtep4cscfast@ney vidanvaststriype pnaskirgpdrtutentilter
321. The weaved-type filtering area 241 and a metal-screen-type filtering

scazen 242 dadivie aattyttexeouteeavimg fitetm kerdsareenramdfilteriegamtoe either
filtering screen 20 in FIGs. 4A, 4B, 4C and 4D can be plane-shaped or

orfeldmudz shapeteT s pestfiescirestaitghe marka Atk encktfidterssatvrri0? is
fitting part 32 have an outer frame whose size matches with the inner

medge biaespleoifiadrénstedlatafndiffardil of a9 andiperef taa e either one or
conditioning system. The
more than one. The filtering area 24 is fastened via an installment-pressing
batten 321. The weaved-type filtering area 241 and a metal-screen-type
filtering area 242 individually execute a fine filtering and a coarse filtering. The
filtering screen 20 in FIGs. 4A, 4B, 4C and 4D can be plane-shaped or folding-
shaped. The specified installation area 30 and the installment fitting part 32
have an outer frame whose size matches with the inner edge of a specified
installation area 30 of an air pipe of the air conditioning system. The
installment fitting part 32 is installed at the specified installation area 30 and
can be detached. The center of the filtering area 24 is an air flowing area. At
the filtering area 24 there is quaternary ammonium compound combines with
the multi-aperture filter screen 20 via chemical bonding, or when the
quaternary ammonium compound isn’t reactive, the quaternary ammonium

compound combines and attaches with the multi-aperture filter screen 20 by an

interface-linking method. The fixing area 22 is located at the detachable hollow
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installment fitting part 32 is installed at the specified installation area 30
and can be detached. The center of the filtering area 24 is an air flowing
area. At 20 the filtering area 24 there is quaternary ammonium compound
combines with the multi-aperture filter screen 20 via chemical bonding, or
.when the quaternary ammonium compound isn't reactive, the quaternary
CiggilabHigme dehsbilifavasthinie o Gandities warsystemuilitgodHering area
filter screen 20 by an interface-linking method. The fixing area 22 is
24dsatedialladoncnrcapishalloflowinecarsn efne1aoblowmirentast fiaengir10.
conditioning system. The filtering area 24 is installed on the center air
Thﬁ;meglaﬁéglaﬁwéamwweﬁr&manﬁam Mgithrihe $pebifiaperturgEilien screen
area 30 installed with the multi-aperture filter screen 20 is implemented
2(istighplemesdst Pyntghidyimgessdacoieif Hesi ngsabn a4t wipidesingtaliment-
batten 321, or by a pasting method, a metal screen melting connecting
prassthgdattentadbner kyseepastngeitribodna mealed sereenlideingrearmecting
joint with the frame of the specified installation area 30 or the installment
meithing edra Sastener lesieningy pectitedingnalanakes ihndikivemgiants 24 joint
pressing method and the metal-screen-type filtering area 242 is installed
witia tive finaetal g tbespeaeified instebatiectingandétiondher ihsiaistenefitting part
fastening method. The multi-aperture filter screen 20 is installed in the
32iefaehabyatdigiatidtefitigpgrearl3?2 isanstdllacpresdimy pressiod, method and
pasting method, a metal screen melting connecting method or a fastener
thtastetsihgoneethogh d fidierinyy treacdtpeunstaHadtsiwithetnectdt s¢rdenvrastting
flows to disinfect the air. The 15 quaternary ammonium compound
cohitechied atdtiatil@rithe fasemenfistentinghaetiiodt the vent flows to

disinfect the air. Then, via the inner air pressure

The multi-aperture filter screen 20 is installed in the detachable
installation fitting part 32 via with a pressing method, a pasting method, a metal
screen melting connecting method or a fastener fastening method. Thereby, the
compound reacts with the air at the vent flows to disinfect the air. The
quaternary ammonium compound attached at the filtering area reacts with the
air at the vent flows to disinfect the air. Then, via the inner air pressure
difference inside the air conditioning pipe, the air disinfecting process
continuously takes place.

A method of manufacturing a multi-aperture filter screen 20 for an air
conditioning system of the present invention is described. Firstly, a quaternary
ammonium salt liquid is manufactured. The quaternary ammonium salt is
mixed with water for dilution, and is stirred and dissolved. To create a non-

reactive solution, an interface-linking agent should be added. A multi-aperture

carrier is soaked in the quaternary ammonium salt liquid. Then, the multi-

9



10

15

20

difference inside the air conditioning pipe, the air disinfecting process
continuously takes place. A method of manufacturing a multi-aperture filter
screen 20 for an air 20 conditioning system of the present invention is
described. Firstly, a quaternary ammonium salt liquid is manufactured.
The quaternary ammonium salt is mixed with water for dilution, and is

ANGHFHEESa kA IS5 0N deTO eeat@ngh- AIRINEGoRABNIBANG procedure is

interface-linking agent should be added. A multi-aperture carrier is .
pestRikBed RtHemnatatss REHHEEAIAA SafNdtdOTRen(RAMBRIKGG and 80 C
apertures carrier is removed, and an attaching and drying procedure is

is pHiformest aeftasibeehtdnss beivesth SoeshdR2iniesweliesnasivelyp the

C is the most effective) for between 3 and 30 minutes. Alternatively, the
quplieternargramadnnsJa iglid is sprayed ente tHe ntizppeiivses carrier
carrier 5 and the attaching and drying procedure is performed at the same
an@rifjse pitaebinghanodr dngisarpeosasblintisfarHo BBask st ibe sameviempeyature

air conditioning apparatus can be disposed at an opening of a central air
ansbfafitioesamsysteayrd aktomidiidessariecaladrlitioner. Furthermore, it
can also be installed in vehicles, such as the vents of air 10 conditioners
on trali® miseralipemeg cappdraiusvoen the dispitsekrairarfilepesurgeof a
20 has glass fiber components, the glass fiber reacts with a reactive
cesitiadn ailkycqnett omang arsystamy masatteiou foichifen (xSi-4D cavialetriabhidner.
This solution is extremely uneasy to remove. The fiber material is HEPA
FunthérPArénitlganpatticubstei astSlkeo) i Svahestestiveighaasutivzeatines of air
guaternary ammonium salt adds an interface-
conditioners on trains, buses, airplanes or ships.

When the multi-aperture filter screen 20 has glass fiber components, the
glass fiber reacts with a reactive silicon-alkyl quaternary ammonium salt to
form an O-Si-O covalent bond. This solution is extremely uneasy to remove.
The fiber material is HEPA or ULPA (an ultra particulate air filter).
Alternatively, an uncreative quaternary ammonium salt adds an interface-
linking agent that combines with and attaches onto the fiber. Therefore, the
quaternary ammonium salt cannot be washed away when the air conditioning
system is cleaned.

Because the present invention disposes quaternary ammonium salt on
the multi-aperture filter screen 20 and installs it at the vent of the air
conditioner, it utilizes the circulation of the air at the vent to disinfect the air
via the quaternary ammonium salt and continues to take place. Therefore, the
air conditioning system disinfects the air.

The method of the present invention includes: (1) manufacturing the

10
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linking agent that combines with and attaches onto the fiber. Therefore,
the quaternary ammonium salt cannot be washed away when the air
conditioning system is cleaned. Because the present invention disposes
quaternary ammonium salt on 20 the multi-aperture filter screen 20 and
installs it at the vent of the air conditioner, it utilizes the circulation of the

My Jf1-3RRE Wt tHisheresPtDafndialite ki nSHEHIRMBRmS ddht 0 (2)
continues to take place. Therefore, the air conditioning system disinfects

ingtallANg e MdtiedTwne [Hasserasredd ahthidiadiedIqu Granlandtamey10 at

the 10 multi-aperture filter screen 20 and the hollow circular frame 10,
a gpecifipdniistatatiae aeri-3p&tre MtePieceh the ald ¢RBHERGINEIREERM.
frame 10 at a specified installation area 30 of an air pipe of the air

Weeidiie et oUW ¢ tFeel et Hamad IEOnbistall efrouith theneulti-aperture

_installed with the multi-aperture 5 filter screen 20 is implemented by tightly
filteeseregritad risn malmeriacd by foinidy puessingriies the fiingiapada va the
is clipped between the specified installation area 30 and the outer frame.
outghdrathe, dbeathalbisinglireca2ukaclizpad hetwestaltbe specidied installation

multi-aperture filter screen 20 is implemented by a pasting method, a
areee ) sureheneltiar tranmeecWivigemdiieodetachiddehel iasteninglao frame 10

method, it makes the rim fixing area 22 joint with the hollow circular frame
ind3) e viithrithdixing tivagze iR rie falses resdeant!® aetemfriementdeb bytlaepasting

outer frame is installed at the specified installation area 30. The method
mefhbe, presmthlnyergion fibkimgtatbmerstmgtmetlasdsiorwan fastelies. fastening

4A-4D) includes: (1) manufacturing the multi-aperture filter screen 20
method, it makes the rim fixing area 22 joint with the hollow circular frame 10,
so the rim fixing area 22 is fastened at the outer frame. Then, the outer frame is
installed at the specified installation area 30.

The method of the present invention (the installment method as shown

in FIGs. 4A~4D) includes: (1) manufacturing the multi-aperture filter screen 20
and the installment fitting part 32, and (2) installing the multi-aperture filter
screen 20 and the installment fitting part 32 at a specified installation area 30 of
an air pipe of the air conditioning system. When the detachable installment
fitting part 32 installed with the multi-aperture filter screen 20 is implemented
by tightly pressing the filtering area 24, or by a pasting method, a metal screen
melting connecting method, or a fastener fastening method, it makes the
filtering area 24 joint with the frame of the specified installation area 30 or the
installment fitting part 32. When the multi-aperture filter screen 20 is installed,
the filtering area 24 is clipped between the specified installation area 30 and the

installment fitting part 32. The installment fitting part 32 is a frame having an
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15 and the installment fitting part 32, and (2) installing the multi-aperture
filter screen 20 and the installment fitting part 32 at a specified installation
area 30 of an air pipe of the air conditioning system. When the
detachable installment fitting part 32 installed with the multi-aperture filter
. screen 20 is implemented by tightly pressing the filtering area 24, or by a
ingiadRgnhBtReRINg R@fﬁns%?geﬁrﬁrﬁ@ﬁ%r@%'ﬂhgﬁﬁﬂq&m &4 that can
fastener fastening method, it makes the filtering area 24 joint with the
berdagial lckiRé Wscrnetiipdiapiaidaionared 3P the installment fitting part 32.
When the multi-aperture filter screen 20 is installed, the filtering area 24 is
clippebhsetiRasrefnbagiaeits anetelastidhestas 50l lavestnEnenEiligringharea 24
fitting part 32. The installment fitting part 32 is a frame having an 11
ofiteamuditaprstisinibiafsarsen 30 4s atkaeeseniibragsiorgBatgpBd orisiver
can be installed at the specified installation area 30. The other
pedigtsodifemanarsidedcaplst e stivsiefletstinegimyoadactyres ty chemical
multi-aperture filter screen 20 is attached with nano-sized gold or silver 5
eViopsasi orheanenplaiiegl gold aesitedu ediely acatiumzationiréachyded in the
chemical evaporation and plating, or are reduced by cationization included
filiteting éneaidd afet4nof thepeili-apdienscfiten 20rabaazDiapsitwbiogitgold
ionic gold or the ionic silver. The shape of the hollow circular frame 10 is
orsthareoic criudar Tree dnalfevafirthdahddéone ¢hadarbfranueot6-sedpare or
column tube 10 shaped air pipe. The multi-aperture filter screen 20 is
ciroalanfathe eubblpvibeiroubsavifrgnieabfingafotyeirag coossistaitmmeemlumn  tube-
weaving. The fiber has a glass fiber component. The fiber material is

shiipdelfair pipRATRarthethapertbeenfilttr apestur0itier seneeiaciOeantyntiber
with the reactive quaternary ammonium salt

weaving, foaming forming, or metal screen weaving. The fiber has a glass fiber
component. The fiber material is HEPA or ULPA. Furthermore, the multi-
aperture filter screen 20 combines with the reactive quaternary ammonium salt
by chemical bonding, it also can combine with the non-reactive quaternary
ammonium salt by an interface-linking method. Therefore, the quaternary
ammonium salt cannot be removed when the air conditioning system is
cleaned. When the specified installation area 30 is installed at a light shining
area, the filtering area 24 of the multi-aperture filter screen 20 is attached with
photocatalyst nano-sized pellets. The photocatalyst nano-sized pellets are
manufactured by soaking the filter screen with the titania solution and then
being dried. Alternatively, the photocatalyst nano-sized pellets are
manufactured by spraying the titania solution onto the filter screen.

The present invention has the following characteristics:

1. It is easy to install, requiring less manpower.

12



by chemical bonding, it also can combine with the non-reactive quaternary

15 ammonium salt by an interface-linking method. Therefore, the

quaternary ammonium salt cannot be removed when the air conditioning

system is cleaned. When the specified installation area 30 is installed at a

light shining area, the filtering area 24 of the multi-aperture filter screen

20 is‘attH e GvitSPAboRRER At dh6as Red pAbiRd $ABVSRGBE M alyst

nano-sized pellets are 20 manufactured by soaking the filter screen with

the titarlfec3BI0ASSehoiha RoBpuRTianakaif GeRHENER! - the photocatalyst

nano-sized pellets are manufactured by spraying the titania solution onto

the fifteHdtre 4R $HEGHREIBAIERHAGADIEAHBNABASIRINENG characteristics:

1. Itis easy to install, requiring less manpower. 12 2. The size is small.

Theréﬁ’@ee,de&@rdmbmseil@c&cmmyniélﬂw@lra@em shawliauseaksdiments and

conventional air conditioner. 4. It has the same shape as a conventional
exaimpiles. ThetldestiyidipabolBeonVnidaatshepkstiticeseipericmme aagious

5 examples of the invention. The invention should therefore cover various
mathtitaiatnhsantd variations niaadetotthethe rdiereiasdeasertbsttustivetarel and

operations of the invention, provided they fall within the scope of the
opeatmithobthdafivedtionhefolmemhthaydeHdaitiaithe stepa/ERthe3nvention

CLAIMED IS: 1. A detachable filtering apparatus for an air conditioning
assystimed icothedisliawing appended claims.
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a multi-aperture filter screen, having a rim fixing area and a filtering 5
area; and a hollow circular frame, having an outer frame whose size
matches the inner edge of a specified installation area of an air pipe of
the air conditioning system; wherein the hollow circular frame is installed
at the specified installation area and can be detached and the center of

WRA R trleMM&D1Sirame is the air flowing area; wherein at the filtering
area there is quaternary ammonium compound combined with the

multilapértielanhaole rdHeiRG RARRAI o din Arbralih €RNEHE QIR rAxsiEM,

ammonium compound isn't reactive, the quaternary ammonium
CafBRipdad combines and attaches with the multi-aperture filter screen by
an 15 interface-linking method; wherein the fixing area is located at the
detachdpld thapskteiec fiHerfeares it hayMehaofiRdbiingbateaoansya filtering
system, and the filtering area is installed on the center air flowing area of
aree dillow circular frame; wherein the hollow circular frame installed with
the multi-aperture filter 20 screen is implemented by tightly pressing the
rim fidritpHeat ciscinaroframerdamdngrasy cufristiagmuthost sinseragtches the
screen melting connecting method or a fastener fastening method,
innesikéageraf anspfedifiedréssialatioithaiea lobllwaicimpkuofr dmeaiwhengititrang
detachable hollow circular frame installs the multi-aperture 14 filter screen
sysiigma prdesizig nteehdh | bopastimgulaethivdire metainstated naeltihg specified
connecting method or a fastener fastening method, the compound reacts
instadlabien area and can be detached and the center of the hollow circular
frame is the air flowing area;
wherein at the filtering area there is quaternary ammonium compound
combined with the multi-aperture filter screen via chemical bonding, or when
the quaternary ammonium compound isn’t reactive, the quaternary ammonium
compound combines and attaches with the multi-aperture filter screen by an
interface-linking method;
wherein the fixing area is located at the detachable hollow circular
frame at the vent of the air conditioning system, and the filtering area is
installed on the center air flowing area of the hollow circular frame;
wherein the hollow circular frame installed with the multi-aperture filter
screen is implemented by tightly pressing the rim fixing area via the outer
frame, or by a pasting method, a metal screen melting connecting method or a
fastener fastening method, making the rim fixing area joint with the hollow
circular frame;

wherein the detachable hollow circular frame installs the multi-aperture
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air at the vent flows to disinfect the air; and wherein the quaternary

ammonium compound attached at the filtering 5 area reacts and the air at

the vent flows to disinfect the air. 2. The detachable filtering apparatus for

an air conditioning system as claimed in claim 1, wherein the filtering area
_of the multi-aperture filter screen is attached with nano-sized gold or i

fiQUSEIREMWI R RRRSHARIIGEREtY Al PBRUISY, BreiNE PametabperieRAuTRIting
by chemical ev(%roration and plating, or are 10 reduced by cationization
t

CORBREILY iMetaweriAdaste RS ariemneG AsHiadthatePHRer-IsssE R the

_the ionic gold or the ionic silver. 3. The detachable filtering apparatus for
aipptdhecuprfidfimvigtedisdnfess tbriatieand claim 1, wherein the shape of the
hollow circular frame is square or circular. 15 4. The detachable filtering
apparaify et ARcafrieseiaonamRBIMeomIBaYed Aitarhad 1attheréiliering
the hollow circular frame is a cross-section column tube-shaped air pipe.
area TercarndHhblaifiré they @b dlaws o disidrct dhelididning system as
claimed in claim 1, wherein the multi-aperture filter screen is
manwadidecdetscizb ke ke g ipppratih dor safoamingridiiltintnensyistem as
or a metal screen weaving method. 6. The detachable filtering apparatus
cléomad #ir danitionidgkaistéine fidtariaignaanot|te Buhepeiriute filier screen
includes a glass fiber component. 7. The detachable filtering apparatus for
is attaghednditthnnmagcyssrech gsldlbrekiiverdpel Htspabdvihe reamthsl fdigold or
material is HEPA or ULPA.
silver pellets are manufactured by chemical evaporation and plating, or are
reduced by cationization included in the filtering area of the multi-aperture
filter screen absorbing the ionic gold or the ionic silver.

3. The detachable filtering apparatus for an air conditioning system as
claimed in claim 1, wherein the shape of the hollow circular frame is square or
circular.

4. The detachable filtering apparatus for an air conditioning system as
claimed in claim 1, wherein the hollow circular frame is a cross-section column
tube-shaped air pipe.

5. The detachable filtering apparatus for an air conditioning system as
claimed in claim 1, wherein the multi-aperture filter screen is manufactured by
a fiber weaving method, a foaming forming method, or a metal screen weaving
method.

6. The detachable filtering apparatus for an air conditioning system as
claimed in claim 5, wherein the fiber includes a glass fiber component.

7. The detachable filtering apparatus for an air conditioning system as
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8. The detachable filtering apparatus for an air conditioning system as
claimed in claim 5, wherein the multi-aperture filter screen further
combines with the quaternary ammonium compound via chemical
bonding, and the 5 multi-aperture filter screen combines and attaches with
an uncreative type quaternary. ammonium salt via an interface-linking
Clah@erbdn flakey eWHérﬂUéfEr%WéH%mhﬁ HEPEsARM RAVashed
away when the air conditioning system is cleaned. 9. The detachable
filteriflg hpp el fikierdoa ABeANMEISyMEAaaIr1 erRaiHRM e SXFRM, as
wherein when the specified installation area is installed at a light shining.
clakdgdiie flainh$ arsbeseihdhaumubibaperiunia i kersshaen dstes cempines
photocatalyst nano-sized pellets, and the photocatalyst nano-sized pellets
WHFe fangfateninatyb REaRiHY the ampadideMinithgmitenkosdingonanghdhe
then being dried, or the photocatalyst nano-sized pellets are manufactured
muBikgpepiaiant ee seiarD seambinestanteditaahesraniih1an Auntseaityeftype
installing detachable filtering apparatus for an air conditioning system,
qualetpaigingmaenHaTusall e nantiiafrface Hnkingreesikod tilkerefioe the
circular frame; and 20 installing the multi-aperture filter screen and the
quaddiovargiremandraume saliacspecfide insishizdiomvayewbémriergiipeocottibiening
air conditioning system; wherein the detachable hollow circular frame
syiststalliscclgihdtie multi aperture filter screen is implemented by tightly
pressing the rim fixing area via the outer frame, and the rim fixing area is
clipp8d Thaveetachaeldpdditerthd @pparatus for an air conditioning system as

claimed in claim 1, wherein when the specified installation area is installed at a
light shining area, the filtering area of the multi-aperture filter screen is
attached with photocatalyst nano-sized pellets, and the photocatalyst nano-sized
pellets are manufactured by soaking the filter screen with the titania solution
and then being dried, or the photocatalyst nano-sized pellets are manufactured
by spraying the titania solution onto the filter screen.

10. A method of installing detachable filtering apparatus for an air
conditioning system, comprising:

manufacturing the multi-aperture filter screen and the hollow circular
frame; and

installing the multi-aperture filter screen and the hollow circular frame at
a specified installation area of an air pipe of the air conditioning system;

wherein the detachable hollow circular frame installed with the multi-
aperture filter screen is implemented by tightly pressing the rim fixing area via

the outer frame, and the rim fixing area is clipped between the specified
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installation area and the outer frame; wherein the detachable hollow
circular frame installed with the multi- aperture filter screen is implemented
by a pasting method, a metal screen melting connecting method or a
fastener fastening method, making the rim 5 fixing area joint with the
. hollow circular frame, therefore the rim fixing area is fastened at the outer
inglaHatiIgnRERRATASRRISHFAMS installed at the specified installation
area. 11. A detachable filtering apparatus for an air conditioning system,

compMBigIN &g weliechpbleuRoknu stiedar Heamg siadeddupethe multi-

multi-aperture filter screen and a metal-screen-type multi-aperture filter
apseteEs fHERMAacEavisalet eppRR@ Yy ardadifttamethacscreanetppescreen
filtering area, wherein the center of the multi-aperture filter screen is an
maltingwsagnaeinarimatiati@nefifasts peiit fagoty grinstiodiranekingodie rim
_size matches 15 with the inner edge of a specified installation area of an
fidingipediahrt aitiedheiioHpuy sisielar, liameitherefipradhe o ffihagpaiea is
is installed at the specified installation area and can be detached; wherein
fastenqdaabthaguignframeransbthpouhne attereffiaeny installednbimesspetified
the multi-aperture filter screen via chemical bonding, or when 20 the
instadliztinargraamonium compound isn't reactive, the quaternary
ammonium compound combines and attaches with the multi-aperture filter
scredr byfartetaicinédud e - frikénn g exyoaratuise fein dne aietachalloimatlsystem,
fitting part installed with the multi- aperture filter screen is implemented by
cargptigipgessing the filtering area, or by
a multi-aperture filter screen, having a weaved-type multi-aperture filter
screen and a metal-screen-type multi-aperture filter screen that have a weaved-
type filtering area and a metal-screen-type filtering area, wherein the center of
the multi-aperture filter screen is an air flowing area;
an installment fitting part, having an outer frame whose size matches
with the inner edge of a specified installation area of an air pipe of the air
conditioning system, wherein the installment fitting part is installed at the
specified installation area and can be detached;
wherein the quaternary ammonium compound at the filtering area
combines with the multi-aperture filter screen via chemical bonding, or when
the quaternary ammonium compound isn’t reactive, the quaternary ammonium
compound combines and attaches with the multi-aperture filter screen by an
interface-linking method;
wherein the detachable installment fitting part installed with the multi-

aperture filter screen is implemented by tightly pressing the filtering area, or by
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17 a pasting method, a metal screen melting connecting method or a
fastener fastening method, making the filtering area joint with the
specified installation area or the installment fitting part; wherein installing
the multi-aperture filter screen is implemented by a 5 pasting method, a
metal screen melting connecting method or a fastener fastening method,

2 pasting tmedsbirediRtRhIRABANAFBSIfHNG: GARNEIINGsRRNGS Mty fagkener
and wherein the installment fitting part is a frame having an installment-
fapierygia dnesbes hatd Nestirridisting ssayl Bitianithdneaspee firstdmstrHation

the 10 specified installation area. 12. The detachable filtering apparatus
aregy Anther instllfrenh §i8iRGPAEs claimed in claim 11, wherein the filtering
area of the multi-aperture filter screen is attached with nano-sized gold or
silverWBRERH) dnstalingaiis-seldi-gpsdtresiiléerpstieanale implemented Dy a
by chemical evaporation and plating, or 15 are reduced by cationization
pasiengianathak fitemetphreeregnhaneltinidasennestingerreetbed asarbiagiener
the ionic gold or the ionic silver. 13. The detachable filtering apparatus for
fasieriingonthtiavthg ropkiag dbeclajpeeidiad cliistallationeaseathpiiderwith the
material is HEPA or ULPA. 14. The detachable filtering apparatus for an
insiialtoneditititiing pasteands 20 claimed in claim 11, wherein the
multi-aperture filter screen further combines with the quaternary
ammanviieneico thpounsthlliaehie fiitiagbparting , aHramdtihapgaguae filtstallment-
screen combines and attaches with an uncreative type quaternary
prassingniattesalbvianamsttdifaeet pressinm dshtidn thieatfcar the mstadlethant the

specified installation area.

12. The detachable filtering apparatus for an air conditioning system as
claimed in claim 11, wherein the filtering area of the multi-aperture filter
screen is attached with nano-sized gold or silver pellets, and the nano-sized
gold or silver pellets are manufactured by chemical evaporation and plating, or
are reduced by cationization included in the filtering area of the multi-aperture
filter screen absorbing the ionic gold or the ionic silver.

13. The detachable filtering apparatus for an air conditioning system as
claimed in claim 11, wherein the fiber material is HEPA or ULPA.

14. The detachable filtering apparatus for an air conditioning system as
claimed in claim 11, wherein the multi-aperture filter screen further combines
with the quaternary ammonium compound via chemical bonding, the multi-
aperture filter screen combines and attaches with an uncreative type quaternary
ammonium salt via an interface-linking method, therefore the quaternary

ammonium salt cannot be washed away when the air conditioning system is
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ammonium salt cannot be washed away when the air conditioning system
is 18 cleaned. 15. The detachable filtering apparatus for an air
conditioning system as claimed in claim 11, wherein when the specified
installation area is installed at a light shining area, the filtering area of the
multi-aperture filter screen is 5 attached with photocatalyst nano-sized
Cl%@ﬂ%‘i‘s, and the photocatalyst nano-sized pellets are manufactured by
soaking the filter screen with the titania solution and then being dried, or
the pH(gtowﬁ%ﬁaﬁBﬁ@l%iﬁéférﬂ)@géﬁ%f@%mﬁ@ét%d?%@EmaWﬁgSWéem as
titania solution onto the filter screen. 16. The detachable filtering
claispeddiusima hinduiaifonirnshasheelieipgiatation arsaa installed at
wherein the weaved-type multi-aperture filter screen is a cotton or
a \ehvishlaioth fres. stredilsringictreacnd dha wautirepesieafilereseregn is
one, and the metal-screen-type multi-aperture filter screen is made of

attaeharorithrehatesntsd ystimrnersi segepel Iefar andHbevplaeiegatalyst nano-sized

multi-aperture filter screen and of which there can be either one or more
patiels ane manufagturastHad sdakinglithg didtacisarserfineitingh péaaiassadution
an air conditioning system, installing the detachable filtering apparatus in
anahthan dmingidnied, systbenplotdaatayshndanrsizedcpedletsiagg manufactured
manufacturing a multi-aperture filter screen and an installment fitting part;
byaspr 20 mgsthadititathe solutiiaperntodfatéltecremrpeand the installment fitting
part at a specified installation area of an air pipe of the air conditioning
systed. Wheregtaitimbdkddbeihg inpratestfbitiag prrcomstiiled ngtbytttem as
multi
claimed in claim 11, wherein the weaved-type multi-aperture filter screen is a
cotton or weaving-cloth filter screen of which there can be either one or more
than one, and the metal-screen-type multi-aperture filter screen is made of
metal or wire mesh of a different size to that of the weaved-type multi-aperture
filter screen and of which there can be either one or more than one.

17. A method of installing detachable filtering apparatus for an air
conditioning system, installing the detachable filtering apparatus in an air
conditioning system as claimed in claim 11, comprising:

manufacturing a multi-aperture filter screen and an installment fitting
part; and

installing the multi-aperture filter screen and the installment fitting part
at a specified installation area of an air pipe of the air conditioning system;

wherein the detachable installment fitting part installed with the multi-

aperture filter screen is implemented by tightly pressing the filtering area, or a

pasting method, a metal screen melting connecting method or a fastener
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aperture filter screen is implemented by tightly pressing the filtering area,
or a pasting method, a metal screen melting connecting method or a
fastener 19 fastening method, making the filtering area of the
multi-aperture filter screen joint with the frame of specified installation
area or the installment fitting E_art; wherein when the multi-aperture filter

fagiqRing ispibed e Makingikien i ern0iatsH o8 d e tNEEHIRer Byschbiar screen
_ installation area and the installment fitting 5 part; wherein the installment
jontiMy e RmaRk eatipdAnsadaieh e predsing Wstadimgna ditting part;

installment-pressing batten that can be installed at the specified o

instalMfigrestedhgo the multi-aperture filter screen is installed, the filtering
area is clipped between the specified installation area and the installment fitting
part;

wherein the installment fitting part is a frame having an installment-

pressing batten or an installment-pressing batten that can be installed at the

specified installation area.
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