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Ef ficiency, Loﬁm ﬂ B\W‘Mﬂ?umt i on. And Low Noi se Fan Filt i

DESCRI PTI ON Ba \@N ne” ! nvent fon 1o E ol 0 of the HERRRDARY 2003
invention rel ates t@o®#En filter units useful in clean roons and |ike
applications. Mre particularly, the invention relates to a, fan filter
unit that sinultaneously achieves all tRe major objectives for such a unit
1. Filtration efficiency of 99.999% at 0.12 micron particles, at 2. Ar
fl ows of about 90 FPM and 3. Energy usage of about 100 watts, and 4. Lower
BTU out put High Fibetingdefficiency diodi Energy Qonsuraptiont-and fliolu sise fah Fiteydnical | y
are suspended individually or in banks above a workspace, each i ndividual
fan filter unit conbines a notorized fan, a fan encl osure supporting the
fan, and filter nmedia in a filter unit downstreamfromthe fan encl osure
al! arramrESCRIPTION oduce, e.g. HEPA or ULPA filter-processed air into the
wor kspace environnent. The invention advantageously uses a filter of

rel ati velpadkgfiipaef thedapétione- 9. 5 inches of depth and greater, no netal
separators, and increased pleat count, e.g. 5 to 7 pleats per inch, for
maxi mum ener gy ef f FlcoHMe IRfdngbnart fan fitter units use nore energy, are
| ess efficient, and conprise, typically, |less deep pleats, e.g. 2-4 inches

in depth. - This invention relates to fan filter units useful in clean rooms and like

applications. More particularly, the invention relates to a fan filter unit that
simultaneously achieves all the major objectives for such a unit:

1. Filtration efficiency of 99.999% at 0.12 micron particles, at

2. Air flows of about 90 FPM, and

3 Energy usage of about 100 watts, and

4, Lower BTU output for reduced air conditioning load.

Fan filter units typically are suspended individually or in banks above a
workspace, each individual fan filter unit combines a motorized fan, a fan enclosure
supporting the fan, and filter media in a filter unit downstream from the fan enclosure all
arranged to introduce, e.g. HEPA or ULPA filter-processed air into the workspace
environment. The irventioh advantageously uses a filter of relatively increased depth,
e.g. 5 inches of depth and greater, no metal separators, and increased pleat count, e.g.
5 to 7 pleats per inch, for maximum energy efficiency. Prior art fan filter units use more
energy, are less efficient, and comprise, typically, less deep pleats, e.g. 2-4 inches in
depth.

2. Related Art
Known filter fan units are desirably improved in terms of filtration efficiency,

quietness of operation and energy efficiency including both energy consumed directly
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2. Related Art Known filter fan units are desirably inproved in ternms of

filtration efficiency, quietness of operation and energ {51 .
i ncl udi ng both energy consuned directly 14 FEBRUARY 56%@@“@%%‘%"3

filter units to drive the fans and energy consunmed indirectly by the units
t hrough heat output into the air-conditioned room Achieving the one should
not detract from achieving the other..o9Rresently popular fan filter units
use trough-like transverse baffles to redirect the air flow froma first

di recti gp.thd aRa @Hits Mo dRide ahd Yarfetadeﬁér@r%r étiﬁshﬁfédfiﬁdﬁ}edtl? i} thE LRS! tnreagﬁsi te
direction, generally toward the fan and within the height of the fiTter fan

uni " engLAS it RS 1REBRIRbHohSP rdbrttReribiind thd 836 oty Abt oL TN 1| ow

will usually ent excess energy consunption and prevent achieving of the

desi re.da&lﬂ%ﬁ&%@}Strfe?.”ls%@ﬁf[lfggﬂjlaraﬁﬂLﬁiterlt(?ers"\?statt?o h—Iﬁl&sﬁarféPf%?vﬁ%fpgé the

| nventi on present i nven uses i near, unidirectiona
. e . . . . . . q
Ut ot SofEuBtng ‘?fl”ﬂo"*’v ﬁ@ﬁé’%“é?%é%@ﬁ%%f}%*’%&ﬁ@éWQ@L&%@‘?&M‘%@L@F%Ement
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25% of - ERESLRTLTHIS R RBRE RS W Fifs encl osur e hel ght, 1. e from he.
bottomwall to top wall of the enclosure, giving thema wedge shape that is
r conducive to snooth air flow) and extending themlaterally for at |east

substantially t width of the outlet ports along their respective side
wal | s. M@Eﬁ@m 19N everse flow of air within the height of the
filter fan it enclosure and within th ,ﬁl%?rt. aff%e structur_esf ext endi ng
at | east abollt BESSEY NVARIQL, U eéf'h\éﬂ@ ipngliflows Pt Prassififes pind@ma

motorized fan through perimetrically distributed outlet ports. The occurrence of
backfiows and the backpressure development common in reverse flow devices like that
shown in USP 5,470,363 and the concomitant unnecessarily high energy consumption
is avoided in the invention. Linear, unidirectional flow of pressurized air in the present
invention derives from use of baffle structures in advance of the outlet ports, not within
the ports, and the use of baffle structures that direct alt air flow linearly through the fan
enclosure outlet ports. Linear air flow is obtained by extending the baffle structures
vertically from about 26% of the enclosure height to the full enclosure height, i.e. from
the bottom wall to top wall of the enclosure, giving them a wedge shape that is
conducive to smooth air flow, and extenaing them laterally for at least substantially the
width of the outlet ports along their respective side walls. Thus avoided is a reverse flow
of air within the height of the filter fan unit enclosure and within the port. Baffle

structures extending at least about 25% of the enclosure height limit air flow to lateral



.14 FEBRUARY 2003 -3 (fromthe side) flows and "waterfall"” flows over the
baffle structure into the port, all linear flows, while I

hei ght of the enclosure |imt air flow to paths extendi ﬁgﬁééé@é%zé@%ut
the baffle structures. Both types of flow ensure the absence of reverse air
flowwithin the fan surroundi ng encl osure. The baffles are suitably covered

W th sound-absorbing material such as,foamand, wth the walls of the
encl osure, define a non-straight air ?Iom/path to control and absorb any

noi se g te idhin t s) e I ipr art .S.Lhe fan
P11 or T e folal SeB0B RN oyl 4% e Silife BYS B Rl e
filter ynit ha Nl Nt.Egr, dfan.filter unit.and.fiptter. The essuri zed
it £ r ol VA, BPaeF AP ok Reight B, e, bhBaR P Bl Hr I o oty eiereig
centrifugal th rg b defl ectqr to ovi de a .separate th bel ow the
dof | ect BibTaiyAqhs e Bafle HnuBfeR, Bath Yeds ot £BSuR FE RBAFNG R ieverihic
reversed within .t fan encl ogure and aboye the filter, d wthin the port
i nce cale Ao i s JAR sEepatng nfoRirg. ¢ hEe bafles: aporytapli cdered vl fr b

t he fan. ile the noted patent provides.a curvilinear gqujde defined by the
tf ough SOMBEABEOT M BAHEAE AT At R e Walk ol e CClATEnGES ehe f | ow
direction is, ndoubﬁedby reversed and this reguires nor e eg&r than a

| i near , NYYStRIGNt a7 HUE PR IA. camiw! j aNg, aPPYLJaBY  RAUSe FRRerat r‘giéh'[?ogles and
units using 100 _ watts or |ess have been_a major goal in the industry. The
pr esenteNARREFR-i JXPICAY BLGR RitoE Af isihe fanyfilker gl Shayghin eeabaviggmantonedow pat h
that has_the essurized air enter the fan enclosure outlet parts only from
di rect IWB%@&%@%/W"@ the fandiler YRl has rRer intagsated fan Hlergedtanth dliendihei naf t er
reaches this goal, while maintaining a high filtering efficiency of 99.999%
2t 0. 1PTRFIBAO 7 TPl e entralinloratel JaR % FeCtnfrogl finarmal RRrSIUEI
output of approximately only 2Q0 BTU hr to | essen the refrigeration load in
t he cl dwth uBwATd by ajdefigptopls) previdetshesnarate dathybelohethgrdsfeeior fatvthatairda t o
provide an inproved fan filter unit for filtering air entering a clean
room dlovutogiaeyfiltenrThet aie flowrdaticis] thuss reversagh wighin dae fan enclostFrBROARPAYE03 - 4
environnent. It is a further object to provide fan filter units that are
mor e f ithe §lternged withindhe portsincedhe raygheshaped baffletiep withindhe ehitiettpdrtfer airost s,

| ess demandi ng of cooling capacity, and | ess noise generating far a quieter
wor kpl dow framdthai fahaWhile ithe ynotadspatenteprovides ta curvilineamguide idefoed iby the
provide a fan filter unit that uses a systemof baffles arranged to conduct
| i near tegiughftporaseather 80w jrapsitiore froircane gireetion teuanethepdne diomr dinection isan

encl osure and to block reverse flows in the enclosure or in the outlet port
wher e tundodbtediysrevetsednandl this rémuires rreenei emerghdhar a tinesimer naneeliersedbj ect
is to provide a tan filter unit achieving higher filtering efficiency and

i ncr eagpath. efter igyiustiy desirasdpwehenargi costs ansieunifs gEpa 180 avattsser fesk thavenedi a
packs of increased pleat depth and greater pleat density. A further object
is to [heeniaeagomgaal rig theaindisin. erheupresemdrinverdionetheoughfdréateen obdilimear,
containing frane that are conjoined above the filter nedia to define a

pl enumnoamevarsinghair Abvegratiothat has ane lprsssudzean dir fentarethe dam enoigsare ofittedw

di stributors opposite the outlet ports. These and ot her objects of the

i nvent iportst enly famedireptivrabote hapdfor nhé t sddesaiaadr ethbi Teshnsntoabbi désoribéd | t eri ng
efficient, |ower energy consum ng, |ess heat generating, and | ower noise
gener atherdgndftun réadHesrthigrydal, fviile frhaliaiminga hidh filteringceffidieraygdt S0, 69aph eat
efficiency particulate air filter into a clean room the fan filter unit

bei ng mor2rahicsorh partantsidd, Yaifli fRn@s of SONEPRMRARY Sh N@dacéd BITY udugpat lof and

| ateral | y extended enclosure having an air inlet and an air outlet, a high

ef fici eppioxitagtelyCaHhpbG0 BT/ itd feS§ertk reflierdtion fda@\ih GRIEIBEH foinh ON across a
pl enum defined by the enclosure inlet and the outlet, the fan being

supported camd baldnject théteford, i ﬁ?é‘ﬁﬂe@éMriﬁverﬁiBﬁ t@g%v%%@in%%bbé‘& f41OAIRF 1 Sing a

| ongi tudi nal Iy spaced ports 'and laterally spaced ports, the ports lying in
a nor L ZnLal d t a W, | &l y

Bl mg o B o R of o ap By Ao gerg ok Bl MeRORAES, STRINE LY
pressure the air flow generated by the notorized fan, individual baffle
structures extendi ng substantially normal to the common 14 FEBRUARY 2003
-5 port plane adjacently before each port and between the fan and the port,
the baffle structures being arranged to block all direct air flow fromthe
notorized fan into the ports, whereby air flow fromthe ports is linear and
free of reversal in flowdirection within the enclosure and wthin the
ports.



Jn this and |i ke enbodi nents, typically, the enclosure conprises side
walls, a top wall defining the inlet and a bottomwall defini | et
ports) the air filter unit conprising a franme attached ﬁﬂlﬁﬂgggékgﬁﬁgﬁ§ and
a filter) the filter being spaced fromthe enclosure bottomwall in

pl enum defining relation, the baffle structures extend fromthe enclosure
bottomwall vertically a height suffigient to effect the blocking of al

direct air flowfromthe notorized fan'into the ports, the baffle
structures extend, fromthe enclqsure bottomwall vertically a hejght of at

| east 290¥IEONMERL 1§iig 3,4 %eh%‘gn%t H@fofﬁ ?‘mn\ﬁﬁ%ﬁ P"'ginﬁ“aﬁ rﬁiee'HETeog{ﬁgr@Q‘op
wall, or_the baffle struc@uxes ext end E%?nlﬁhe en?losure bottomwall to the
encl osuficiedh MaTe energ¥ PHEIEPt fq JoweS, BIeGlIGEt COStRaRSS) ARMINAID of eaating
strcutres of a V-shape in a pl.an arallel to the plane of the ports, the
V- shapecaRAGy 2RSS Boisn@enetashs Ttk AdieterwRrkpiges BRdiniaAI el Jealosh | o
structures,_are triangular in cross-sectign in a plane parallel to the plane
of the Buitilldurthesabiect is o pravidea fan fiter ynit thatuses Resystem wfbaflias armangad acent’
their respective ports, the laterally spaced ports have individual baffle
st r uct utoesonsiucklingas i ow Aatgraly Hre/ yiiglo eullet pertpfrofe ther faphenglesre | t he
V-shape being open to the notorized fan) and the enclosure side walls are
of subsanthtd Blpek revaesedfiaws indheg encloswe ardndhe adiet pprtywhase thedaibisf etusned
structures being triangular in cross section and having their bases

i medi ainethg dingctiarewhendeeitrcamss grothareohjeattis to Iprovidef airfam fitercuriioathieving t he

i nvention provides a high filtering efficiency, |ow enmergy, |ow noise fan
filter higher fillering leffisiengyaind ihclensed énetgyceffitieacyhthidughfthe cise rof weparalot-
FEBRUARY 2003 -6 particulate air filter into a clean room conprising an
encl osuless Hitter mpdia gacksabf increasedppleal Heptbf amd grpater pleat density. Anfilirthebot t om
wall defining a plurality of laterally and |ongitudinally spaced outl et
ports, objectds de pwalidesabvating taddijitee dinit eretdsacd aad filker mediat aontaiming franed udi ng
afilter to be spaced fromthe enclosure bottomwall in plenum defining

rel at i othat aredcenjpihed above tid filker medamoddefine butlemsn,sonepor thedothet wedhre t he
filter unit bottomwall and the air filter, the air flow distributors being
aper t urentiasuc: and frame datrgingsirdflovadistriblitons bppositediedootigtipetts.port to t he
filter. In this and |ike enbodi nents) typically, there is further included
an air filtdhesaidnd athdr tobfecenof tisslireventions dp vegbmleyapparemtdhdreipaftéhareni r
filter unit, the enclosure having a skirt continuation of the side walls
beyond rehlizedoint arhigiadr| filleding eaflidiartt] gverhendrhgoonsurhing, st Hdabtyeresdtingput or s
bei ng supported by the enclosure skirt within the plenum O, the air flow
di stri batdolcwerT Roisdl Pedietatihgbart fiRemiunitf for t RIwiti@idir iltéral Nthkduhph eRigher
Typically, an air filter unit is included that conprises a unit frame and a
filter amdemdyspaticalald hirefitdreimta apamdans AInMbINE e fiRem afit Weiny mofdal, frame,
said filter nedia pack having no separators, a pack depth of about 5 inches
and a mmbntdwwaquuséa‘ afd @dnphising 7a r@LEINBRY ahd tdteraly @xtefded dneldslites t her
provides a fan filter unit conprising an enclosure having side walls, a top
val | dedfdviigigh aim inied &id anGirtod¥et, toRighadfficieledy Surticllate RlfiRk iuhit iR birlfaler al 1y
and longitudinally spaced outlet ports, the side walls being adapted to

at tach cymriiicdtiont &rosd htplélih WRKREY By (thé leiciosBrebifict RAGARe oLOER 8 thn
encl osure bottomwall in plenumdefining relation, and a plurality of air

f1ow diggding Rubpéried EBRLAIC Wit \fﬁeerbn%mgﬁré,i tHe BB ire DA @mdﬁ?ﬂrlsir‘y‘@ the

air filter said air flaw'distributors being apertured and arranged to guide

air fl q@qéi{%@mgﬁfgpﬁe:’dé oRYtArRE !f?ﬂ%%l%gs%ggg{i g)ofrfsl e boﬁ?‘?ﬁﬁg Lﬁy‘; bBH?QQ f rom

i ncl ude unit, an sure |'s separa or ne
the fil ' | : oopar t
e 1 oG P 0, B SR Sl Sl B
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FEBRUA i i but j - 1 irt
FEERUNRECROR ardd ok iAo o BRRLIE o o BRI 1!
Filt AL : . . it
corpr 1 J20lze . RalyifiePhERY B o LERGRG SERRENATE HormallG e Rl 1"
the frame, the filter conprising a filter nedia pack having no separators,
a pack depth of about 5 inches and a pleat density of about 5 - 7 pleats
per inch.




An a still further enbodi nent, the invention provides a high filtering

efficiency, |ow energy, low noise fan filter unit for fl qw %@“4' red
through a high efficiency particulate air filter into a1gﬁﬁﬁﬂqa bb@i fan
filter unit conprising a longitudinally and |laterally extended encl osure

conprising four sides, a top wall and bottomwall, a central air inlet in
the top wall) a series of perinetricalgy distributed air outlet ports
through the bottomwall, a skirt contihuation of the enclosure side walls

vevond o8 8ld SHabh, Sl Bhch AT EATAAPENE L AL i, L o,
S AR ARt 6005 TR AL B i 1
1 o SR SALLED A b o B GHLE bt B Kol BE R SHHERAT,

outlet ports, collectively bei of sufficient cross-sectional area to pass
wi t hout Wiipdire,gpeigpuTs And Vﬂﬁ%g%r%mfsne air flow generated by the notorized
fan, an individual baffle s_ructure,adaacent each the outlet port, the
baffl e st rudfdhiesanddikeRnberiments. tericaflyoths EnglReUrefipAIPrises sidde wallst afer
bet ween the enclosure bottomwall and the enclosure top wall, whereby the
out | et Yal tdefining theoindat #d adpattemnt wahdefiring ithe auiiete perts. ofhe AU filteraumif o
entry of air flow fromthe notorized fan, air flow fromthe ports thereby
bei ng | ¢emepiisiatha fraree aiachead terthgifan yinit| and aifitesche dienbeing spaces feave thesur e
and wthin the ports. 14 FEBRUARY 2003 _g_ In this and |ike enbodinents,
t ypi cal encloguie betfemowall in plepum-defining telationt te hadfle struatdres rextangrfrane the
structures define air directing surfaces, the air directing surfaces being
cover edenglesure boamaweb vertisglivradiaioht sufisieshta effent ¢hes Riocking of all diraeti ain
termnates in an inwardly turned flange, the filter unit franme having a
shoul defovalftarni thg medorizednipn intadthenobueli thg bafie structuses rexttenst frahihey t he
filter unit shoulder to the skirt continuation flange in abutting relation,
t he out ¢éralogye thottanewall Metticaly @ beightdf atoledstr24% afdbe distansef katweeretheur i zed
air wwthin the enclosure substantially uniformy to the plenum there is
al so i nedttede dvall randl dw enclosuteutep wvali, tari thet baffle| strugturep aaxtandf fromm thee ai r
filter and opposite the outlet ports, the air flow distributors conprising
a seri esnaidsune hattorne xwahdo nthenendesureotophwali k thet latenally rapacedrporta siier t
continuation supported relation or the air flow distributors conprise a
seri es infliviguat baffle strenties of adv-shhpe in alptanei parallel tethef plane of thegartsf thet er
frame supported relation, the outlet ports include a pair of laterally
spaced Vdshbpe bpimgtapenrtd the paotorizdd faonthetiorbitndinhly spzred dafflet dteictupes &, and
the baffle structures include a pair of laterally opposed baffle structures
t hat hatvianguld mhepss-sectionpinaa @larer parakd! td the plen@lofitte aitict pertouthé dtaffleor t s,
t he V-shape being open to the notorized fan, and the baffle structures
i ncl udestauchae rbasks b inndiediatdly adpreatitiei aé¢ddeetivd portd, the datédally spadeaingul ar
in cross-section in a plane parallel to the plane of the outlet ports, the
baf f| e sdrisubdvwy mdbages badiengtridturdi 6t £\yshage a¢ anplaihd parallelepiBe tplare efort s.
In a further enbodi nent wherein the fan filter unit is substantially
even- sitiethorishthd Wetpedseing opedas the dabrided! farr amy) tref énctosting gidel wallsener gy,
| ow heat output, low noise fan filter unit in which the enclosure side
wal |'s adre off subghstitiamy itied smiehiengtirehé esr@ittidindliyespgarbl |baffl stagdtures belgi ng
triangular in cross section and having their bases inmmedi ately adjacent
their rgaRQA4r inecrBSS E8ction drft AFY/ART BANRS imﬁledia'l’elyQHjlaéerﬁtFthéiP?ésPE&P/éd' ment
the invention provides a ceiling-Suspendable, high filtering efficiency)
| ow eneggs, | ow noise fan filter unit for flowng air filtered through a
hi gh efficiency particulate air filter into a roon) Brief Description of
t he Drawi ngg, The,d ' it | i it Dri ' ' with
In é‘%dﬂ@f%béﬁm@@h:thgﬁapé@oﬁeﬂroﬂ?%égﬁ fltﬂgﬂl flitBri %#‘le‘éﬁEg'/‘ole

the attached draw ngs In s a pl'an vie the fan filter

uni t widfprbneidwP ot ltal ol AhhiV BF HSGhg air filtered through a high efficiency



.away: to show the underlying parts; Fig. 2 is a bottomplan view of the fan

filter unit without the attachnent of the filter unit; Fi ' ' in
1 FEERUARY 20

vertical cross-section along the long axis of the fan fi

attached filter unit; Fig. 4 is aviewtaken on line 4-4in Fig. 3; Fig. 5
is aviewlike Fig. 3 of an alternate formof the invention; Fig. 6 is a
view taken on line 6-6 in Fig. 5; Fig.g7 is a viewlike Fig. 5 of a further
alternate formof the invention; Fig. g is a view taken on line 8-8 in Fig.

o el AR S8 B S e L AR S, 4
par 1 cul B SRABLSTAR BRI b ot BB BRAD
o O bR e e i VB S e SRR, 2,
10, o L 3hbiing o oS SRR U 47 RO A VB gt R
encl osurglRan o 2 RNt Pt s RS Apa R beuBer ahe 35er Wb oo, v |
26 1s S?n(/:a Ir gr(wjd %h% gip %ltesri, t % g}/;a hclaw d‘]‘isstrit;ustors being apertured and arranged to guide air

flow from each outlet port to the filter.

In this and like embodiments, typically, there is further inclt]ded an air filter unit,

and the enclosure is separately formed from the air filter unit, the enclosure having a

skirt continuation of the side walls beyond the bottom wall for enclosing the plenum, the

air flow distributors being supported by the enclosure skirt within the plenum. Or, the ~

air flow distributors are supported by the air filter unit within the plenum. Typically, an

air filter unit is included that comprises a unit frame and a filter comprising a filter media

pack sealably contained within said frame, said filter media pack having no separators,

a pack depth of about 5 inches and a pleat density of about 5 — 7 pleats per inch.

The invention further provides a fan filter unit comprising an enclosure having

side walls, a top wall defining an inlet and a bottom wall defining a plurality of laterally

and longitudinally spaced outlet ports, the side walls being adapted to attach an air filter

unit including a filter to be spaced from said enclosure bottom wall in plenum defining

relation, and a plurality of air flow distributors supported between said filter unit bottom

wall and the air filter said air flow distributors being apertured and arranged to guide air

flow from each said outlet port to said filter, there is further inciuded the air filter unit,

and the enclosure is separately formed from the filter unit, and the enclosure has a skirt

continuation of the side walls beyond the bottom wall fro enclosing the plenum, the air



.a top wall 28 that cooperates with the other walls in enclosing the

encl osure 12. Bottomwall 26 defines the upper wall of plenum 32 Fi8. 3).
Bottomwall 26, top wall 28 and side wall 14 define t he 16 BRUARY 20Q3,01in
here as rectangul ar but which can be of another shape, see Fig. 9.

Encl osure 12 is of a predeterm ned height and generally encl oses the fan
and notor conbination 24 nmounted therein. There is an inlet 20 into the
encl osure-12 forned centrally of the top wall 28 through which air is drawn

to the ' 24 [ Lot or r ower, having a
nom na T Slefork B susRendh 0 eRladits SpPlehf i pBRO B orgng Blinel
pressure. wal | s ar red. wi th sound-absorbing material 30 within the
encl os lgtriﬁlg{or%ﬁ%?.gopggeg?)Y'Siﬂ%alé\ﬁféqrd@ﬁr\ag@\ﬁtﬁgrpgeqqnp.| ed with sound-danpened
wedges 31 tq limt turbulence ip the air flow and noise., A plurali of
peri metri caﬁpya g‘}"i’ﬁri WB@@"’&GFI@? ab’oﬁ‘?eé Uit cofgprisgsca M"grrﬁéﬁgtaﬁpcﬁ@hgrt he
encl osure bottomwall 26 fromthe encl osure to the plenpum 32 to provide
For 11 JRER ek Loty ontred Wil 8 fieiie. s COmPASMBIAAUET BIeaisbadk o t he
pl enum Laterally opposed ports 34 are provided at the | onger side wall
bor t | oraving NGsePHTaHR 2 ARRAreRIn S aBex] SibFhes ans & plaa dersiy df BPoWRI- el |
portions 16. The ports 34, 36 are sized in depth (extent of opening from

t he adj%{%%tﬁtpe\%mcb‘ portion into the enclosure) and wi dth (extent of opening
al ong the adj acent, wall porti on? to permt substantially untrammeled air
flow free ofin ol fB'f“é%’s‘?JgB" ept. S g?'ét'otncprf’ﬂge%ﬂth'@l filtshpg efficieBcldPWs can
have any 14 FEBRUARY 200 -11 configuration permtting free air flow Air
f1 ows dNEEgY:olevhoiss fampniller dinite Sori fewingwaif Hiltlereds atoygh ca ighmeficencyf  about
100 watts, at a filtering efficiency of 99.999% at 0.12 micron particles

usi ng PastiGuiath aieBlfertinio; @ clegadrom te fanfiller uait sopwrising ehlongitudinally@ngdi | t er
pack has a OP of 0.27 inch of water gauge at a velocity of 100 FPM W thin
t he endatesallyeexiendedeneipsate aemphiging fotip sidiesve tguwrlkand peitom yeall3a ceatsala
series of baffle structures 48, 52 are provided. Baffle structures 48

conpr i S inel de dheptopt walthngy setes eloperinetically slistdluted @iri autlet partsnthraughithse 53 of
the wedge substantially abutting the i nwardnost edge 35 of the outlet port
36 oppdwittom wall, Fiskirbedrtinuation attherenclastgesida yealsDayrne this bettonh aadit at he

wi dth of the outlet port 34 and preferably about 5 to 20% nore than that

wi dt h, higleefficiaticy i phrticulateaair Vikert wnit hemprising aBkimeeattiched: ta thes ed@oswreer ed
with further sound danping material. 30 such as a sound-absorbing foam are
ar r angestirhcostinuationi &ahhigheefficieaeyd ipaticokate aiv fiithyesetialiyamongtet hwithinvthed t o
cut the pressurized air driven centrifugally fromthe fan and notor

conbi nditantan aBd defiviog tanolepamtwith thefencisdrer bajtom waliea bwtdrized Sam incaiufleg 48 are
of a height h to extend the full distance d between the bottomwall 26 and
t he t opowahiiniedtionf with thecendlosue ildtZansdhe plenum threlighThe sutiétepoets) therfanai r

fl ow space between the baffle structures 48 and the enclosure top wall 28
or bot theingnalppdtted semtrdllyowithinctberehduglute, thesadiet poty cilectivelyt beingp afff | e
structures 48, not over or under them The air flow, once parted by the
wedge Isaffitiemy ceskgesetdionaisampai hepadsawithialt| subsiantigl backwpressure Ihe airofigvt he
wedgi ng surfaces 47 of the baffle structures 48 and thence around the
traili genecdes bpGhe mistofirel fa, ahrindididaaltiatie slondtutadjscemt eatthete outike of the
baffl e structure; other air flows are blocked. It wll be noted that the

air fl @orti $hé bafflel stiphires ktdndiy wrticlyed haighPbqlidly tHe dRgincebativeBhn t he
enclosure 12 and within the outlet ports 34, 36. 14 FEBRUARY 2003 -12

Baf f | € isd lenefodliRS botorfl Wallantohe dritidiRrd gy wall, WhershySwhetd Bt pBds Rpsi ti oned
such that their convex sides 55 abut the laterally spaced ports 36 and

their epReaWy SdjdGsnt DAMPEIRTIrENS diddut fderal BRtnP8f hir Ao fdnt iHY @torize@xt end a
di stance parallel to the side walls 18 greater” than the |i ke extent of the

adj ace t n fierabl Qafr; I A re
celnt er Zé '%F 'Itﬂ ﬁ\z‘a’ fgﬂ?ltgtee%orf&t mglgb?eﬁlﬁ?'ﬂ%ﬁ%ﬁ% troﬁ&g%r(geés' "gglbﬁac\’)zé&goﬁei ght h
%luial Wthfr{ﬂ'@\e‘gnﬁo%ﬂ@aﬁdmﬁi\‘\ﬁﬁgm&e encl osure 12 bottomwall 26 and top

28 and thus pass no air w over or under thenselves but only around
themand laterally into the outlet ports 36. Baffle structures 52 are al so
covered with a sound danping material 30 such as a sound-absorbing foam As
arranged, baffles 52 guide air flow fromthe notorized fan 24 along a
| i near flow path along the baffle structure face 59 and around the
structure corners 61 into the outlet ports 36. The just described fan
filter unit 10 is coupled to a filter unit 60. Filter unit 60 conprises a
generally rectangular frane 62 forned of walls 64, and a filter pack 66
conprised of filter media 68 sealably attached to the frame walls 64 to
bl ock flow of unfiltered air flow through the filter unit. The present

- o - 1 . B Y o - o -




Filter unit 60 has a perinetrical flange 72 (exaggerated in this view for
clarity) inwardly turned around the top of its walls 64 i jt 10
has a mating inwardly turned flange 74 (al so exaggerateaﬁEgﬁﬂguébﬁﬁgbgg
continuation 76 of the fan filter unit wall 14 that projects beyond the
portion of wall 14 that encl oses enclosure 12. As shown in 14 FEBRUARY
2003 -13 Fig. 3, fan filter unit 10 flgange 74 overlies the upper flange 72
of the filter unit 60. The fan filter unit 12 and filter unit 60 are

fastened t Ogﬁ-f?g\?sf amy Iil@éhﬁo@i’iﬂeﬁfi ?%}?crﬁlI9,gtggyer@|ogﬁfée?iﬁE%R%b%cﬁ%n?%aﬂs

seal i ng tape pressed over the'j between onto the

edge margj 8 FQL Nt o I p ; CE..:

et nos 2R Hamer Sritpurpy Gehe dr qrkdfing slieFesD B AR idBHE sHCTRiEY
fromth . r e . ter t.he

| over 1 E8uteAcHT S0 b ribg TG, b eRuGRT skt A ERiR Rt
pressure Wt hi he pl.enum, Tq better ensure the even flow of aigf in the

pl enum 35 'Pwafdr?.\é}%?‘féﬁn%%ctﬁe3’\5‘5%?’"'@{(??%53‘@@ 43> qeésabé‘\lp(mgi frhef Yige:

di stributqrs 92, 94 ar rovided . Air flow djstributors 92 are flat plates,
yoi cal ASgroifiaainon Taderer-atEchinn the SuS7 il Sicudetcd, e Skl bpsnvdlioR: °t he
| ateral |y opposed. outlet ports 36 in the aiy f]ow streamthrough the ports
53 1 pBngd BraRgingcrelalion” BrRuiRbeo T RS RAHSLAM REAGACNH aiAbdedign
passing to the filter, pack upper surface 88 in manner that woul d

inbal anBEsssHEzed 3 pitbiache englostie.sUbstanfialyeunitorniy, B he Pl dbereaie also

i mredi ately opposite the outlets 34, 36. Distributors 92 and 94 are_simlar
in consﬂq}ﬂepd’ﬁr, fiow stitributergwithin dhe lenumyspaced fafe the airriltgland apPesiteg from
the longitudinally opposed outlet ports 34 in the case of distributor 94.

I n Fi gsthezouticy parts.the aifj flow disitibytoss compfiging agseries of plates peigAdiRaNREMBY t o
the fan filter unit wall skirt continuation 76 just above the interned

f1 ange % theoskir ggontinuation, inj sk, conypuation syppqries welatian rors they aif Slaw but or s
92, 94. Preferably the air flow distributors 96% 94 are apertured wth

sl ot s odistripyitors camplise fisgrieq of platereytandinguipimaliol tae agdiltestrame iair filteh Fi gs.
5 and 6, in which like parts are given |ike nunerals, the air flow

di st ri bfiemessupported; refations Hamautiatinosts doclude apairf of| laterallyrspaced outiel ports he
joint 82 between the fan filter unit 10 and the filter unit 60 so that the
filter amnd@ pairef lengitudinally spaeesoutlet ports:BRdaRe bafites structurgs Jagludriadpair whi ch
may be desirable in certain applications or for manufacturing reasons. In
Fi gs. 7otlaterslly ioppegsidcbaffle kedruotress that daye vae Y-shiape inuanpianes pacatieleteb 8 ment
is shown in which the baffle structures 148, 152 are of |less than ful

hei ght planhiaf théreutietcpasisuthe YBhape beingt opsine toftheunoterizer famlapd ghe adfle he
edges of the baffles, but also over the tap, as a waterfall, into the

out | et plouatereSdnci@de alpéie of Hengitudinailyu sppodeddbaife tséructunes dhat tfibngulamin hi s
enbodi nent is non-reversing within the enclosure 12 and the ports 34, 36.
Mor e pachiossseetidnyin aipidrien patadieletocthesplare b2 tizen duthel] parémtthe Hafitee sipacttirev e
outl et openings 34, 36 a series of baffle structures 148, 152 are provided.
Baf f | e basesdiaingimnisiBatelyrguijaceat theill gespeofive porsngul ar hori zont al
cross-section, with the base 153 of the wedge substantially abutting the
outl et port 36 opposite it. The baffle structure wedge base 153 extends at
| east the width of the outlet port 36 and preferably about 5 to 20% nore

t han that widtarfurtheeghbodimenti@tereirethatfary filtéranithe spipstantidhiqfevbr-siledy tHeur es
148 covered with further sound danping material 30 such as a ‘

sound- aipventingroliaesna Higte fikéring eficlensy, TwoBRergy [ lowl gt loutrAdbWwhoise farw edge
149 facing the inward to cut the pressurized air driven centrifugally from

t he fanfigrduiiDinOWhieR the RAtio8lre?4idé WMialstale dfadubstantigyt trensarhé g&ﬁg;thTfHé baffle
structures 148 are of a height ht to extend about one-half the ul |

di st ancgaffle ReLWRRE béiRg WArdBrIR! drosiBsétitinldd HeaUihg'Bldir Babefininfcdiges) osur e
12 so that ht = 50% x d. The height ht can be from about 25% of d up to 75%

or as s { ) diments 100% of d (ht = h =d). In this
enbodi nﬂ%ﬁ@régx@gbﬁﬁgﬁgﬁgl ess air flow space between the baffle
structures 148 and the enclosure top wall 28. Air flow, accordingly, passes
not only around the baffle structures 148, but also over them The air flow
parted by the wedge | eadi ng edge 149, is guided laterally along the wedgi ng
surfaces of the baffle structures 148 and thence around the structure into
t he 14 FEBRUARY 2003



-15 adjoining outlet port 36 fromeither side of the baffle structure. Ar
flowis al so passed over the upper edges 109 of the baff|l tur 48
and m xes with the lateral flow conm ng around the verti é&%é‘égb@‘ﬁyﬁﬁ P11
be noted that the air flowis thus Iinear and free of reversal of flow
direction within the enclosure 12 and wth the outlet parts 34, 36. Baffle
structures 152 are arcuate in horizonfal cross-section (Cf. Item52 in Fig.
1 ) and positioned such that their convex sides 155 abut the laterally
spaced ports, 3 ir I 157 se the fan 24 he .baffl e
rructures. 168 Syiref S EBRiay s e b e S chllRgtRosteeld S ' han
the likg extent .of the adiacent outl et rts.3 nd. preferably about 5 to
2006 gr e PO TiRne. don REPRE" B folke G RER it Br 3WcE e FlS@gpralen'a
structure 2 too have a hejght, ht equal to | ess than the distance d

bet meenk'gﬁg}rsmcgm” B'Bﬂt%rwtﬁélrm 6 and top wall 28, ranging from at

| east about 25% of d to 75% or nore up to 100% as i n previous enbodi nents.
It is not necessary that the height ht of the baffle structures 152 be
equal tgQ.t he_ight f the other baffle structures 148 within the sane
enclosuﬁ@—@ﬁ@—%@ﬂhﬁ-&éﬂ'ﬂﬁe 2SC baffl e structures 148, structures 152 pass
air flow over thensel ve.? as, well laterally infg the outlet ports 36. Baffle
struct ures 18® wventignowill he further dgserbed waranngtian with the@iached diavdndsh as a
sound- apsorbing foam As arranged, baffles 152 guide air flows fromthe

not ori ZBWHEK 24 along a linear flow path along the baffle structure and
around the structure corners and laterally into the outlet ports 36, as

wel | as overFigh# iggtop Rlageiew of thenfan filtee anitywiththe topewplb pagialp brokerri g. 9,
in which |ike parts have |ike nunerals plus 200, a square formof the

i nvent i away rshow therundarlyin@parts;s shown. The notorized fan 224 is supported
in the center of the enclosure 212 fornmed of top wall 228, bottomwall 226,
and si dewal |F4g-22 45 apbgtiane plany view of dke farsfilterf unit witheid the ratiaghiment 26 theal

cross section, are used to divide and gui de 14 FEBRUARY 2003 -16 the air
fl ow t ofiltenudit outl et ports 234, 236 laterally only and to pass the air flow
linearly along the baffle structure side walls 247 w thout reversal of

di recti on wiFiithi $ig Beview i verticdl crass-sactiom alongt thetlonmaxis of 3ag fapbiterpurit | t er
unit (not shown) congruent with the fan filter unit 210 is attached to the
fan fi |ans attashed &illeri unitor evi ous enbodi nments. The present invention thus
provides inproved fan filter units that are nore filtering efficient, nore
ener gy ef fi digrtisteoviewtakenandioedir4inl Figdst s, | ess noi se generating for a

qui eter workplace, and sinply installed. The fan filter units have a system
of baffl es d&ig.dnigedview likeRigus of an alkanataiforni bfthe imteatieh;l y i nfo outl et ports
fromthe fan enclosure and to block reverse flows in the enclosure and in
the ports. THig &iam fiew takenuwniline &thincRigss;i ncreased filtering efficiency

t hrough the use of separator-less filter nedia packs of increased depth and
great er pl edig.deisa view ikedFigrdr of adothar\altefriatecioemaf thdinvertgtont he noted baffl e
design so that energy consunption is about 100 watts and heat output is |ow
at about 20Fig3BUsmoview takkea dndine 88 Incfig.Uhiahd, conprise a mating fan filter
unit enclosure and filter media containing frame that are conjoi ned above
the filter migligista tejeplaneiew pt @nurther @iternate form o thelinveintibhethenep eelr e and
filter frame carrying air flow distributors opposite the outlet ports. The
f or egoi yirghexpitrenovadt hus net. 14 FEBRUARY 200 -17 | claim

Detailed Description

With particular reference now primarily to Figs. 1-4, the invention fan filter unit 10

provides for flow of filtered air into a space or room (not shown) and comprises a



1. A high efficiency, |ow energy) low noise fan filter unit for flowng air
filtered through a high efficiency particulate air filt i ;

room said fan filter unit being normally horizontally E%ﬁ%%%@dﬂgﬁéfaﬂ’
conprising a longitudinally and | aterally extended encl osure having an air
inlet and an air outlet, a high efficiency particulate air filter unit in
air-flow communi cation with the enclo§8re outl et across a plenum defined by
the enclosure and the air filter unif,“a notorized fan in air flow

icati ith t I inl et h t) et i.d f bei
Cuppor  heceN PEAAgUGE RPRSHRGT SheViod gl 14 ite R omBOUment reBBYRY | i ng
. o Do g AT 15 EINER KRS SHSRRERF 0 SORRSFRY 158 PRI ol v

bei ng of sufficient cross-sectional area to pass, w thout substantial back
pr essurdq a iniermedial, REEIRL, 24 sennsetedhio ard 6P£°zeé’df'9’ﬁﬁ,‘e eRdPortignaRNEAMe | e
structures extending substantially normal to the common port plane

adj acentifig Ppdipgs-A &3t AN HQionermbinatiom et feeupied in dhe anciosuie 1gAanpositte

baffl e structures bei ng, arranged to block all direct air flow fromthe

not or i ZBE englasyrgtigtermedigs partionga, Ahpttam wall 3Gis seshradle theside wall, piear and
free of reversal in flow direction wthin said enclosure and within said
ports. @topTwial B8 fhaticoppenatasgwith thecotbatwalls ivenainsing the englosuiesB2. iBottorm | t er
unit according to claim1, in which said enclosure conprises side walls, a
t op walwalldf idefines the dpper wall ghpleaurod2 dnigwd). | Battom wiak 265 demdwalii28eandhor t s,
said air filter unit conprising a frame attached to said fan unit, and a
filter,sideawall {4 definebthiengnaloswred 2f slwowrs hete as cectaoguwarblogtt winichvatah benof

pl enum defining relation. 3. The high filtering efficiency, |ow energy, |ow
noi se famotHer|shapeuséé Fg.car Bnelgsure 12 d8 of 3, priedetehminbd daight eaddf genegaliyuct ur es
extend from said enclosure bottom wal l 14 FEBRUARY 2003 -18 vertically a
hei ght engfoses ithenfart andiatot cerabitiatibro 2di mourdéd dhéreitii Therte iaian iled\20f intom sai d
notorized fan into said ports. 4. The high filtering efficiency, |ow

ener gy,thé enclosuree12 fornfed ¢centrallpiof thee tayr diath @8t thratighi which airns \dhaverh tes tied
baffle structures extend fromsaid enclosure bottomwall vertically a

hei ght mdétorted fams24,28% akinghan éxier@al cetds ahotee bl chavivigt @ mowdahal Badchpsai d

encl osure top wall. 5. The high filtering efficiency) |ow energy, |ow noise
fan fildraw atn10 ¥&Cj60iHg darel oler AEB,CHM athzerb staficdpieatiilee Al rwalisuames
extend fromsaid enclosure bottomwall to said enclosure top wall. 6. The

Hi gh f idoveredngitre 86umd-absytbingawatenial 39, withirwtiv eaclofure 12, IGomers Mg ofatheor di ng
enclosure 12 are filled with sound-dampened wedges 31 to limit turbulence in the air
flow and noise.

A plurality of perimetrically distributed outlet ports 34, 36, are pierced through the
enclosure bottom wall 26 from the enclosure 12 to the plenum 32 to provide for flow of
pressurized air from the fan and motor combination 24 into the plenum. Laterally
opposed ports 34 are provided at the longer side wall portions 18, and longitudinally
spaced ports 36 at the shorter end wall portions 16. The ports 34, 36 are sized in depth
(extent of opening from the adjacent wall portion into the enclosure) and width (extent
of opening along the adjacent wall portion) to permit substantially untrammeled air flow

free of back pressure attributable to the outlet port. The ports can have any



to ctaiml, inin which said laterally spaced ports have individual baffle
structures of a V shape in a plane parallel to the pl ane o% E??:LFA@?%Q?'
said V-shape being closed to said notorized fan. 7. The W GRER g
efficiency, |ow energy, low noise fan filter unit according to claiml, in
whi ch said |longitudinally spaced baffle structures are triangular in cross

- section in a plane parallel to the ane of said outlet ports, the baffle
structure bases being inmediately adj acent their respective ports. 8. The

o ol o Sl el frop oY FL"SFZ%%*C%# %@Pﬁﬁﬁ?@iﬂﬁ% Wlaborfifi] & "
ai o v-2hapd %?0?65391%@ a@'ﬂa§°§a. BTt g SGRaRLSr BadPeiatd g
i ch Saaon Rt aé"wgﬁo %ﬁrfﬁt%EPfa'ng%a“?Pan S Perioed Hhes BRI “sai o

14 FEBRUARY 2003 l.on al | aced baffle struct ures being
t ri anguP3gk has %Pgs‘é%szgdf‘ ‘é(ﬂ fﬂé&%é t 3 ¥elpeityifdO0 FRMedi at el y adj acent

their respective ports.
Within the enclosure 12 and adjacent the respective outlet openings 34, 36 a

series of baffle structures 48, 52 are provided. Baffle structures 48 comprise wedges of
triangular horizontal cross-section, with the base 53 of the wedge substantially abutting
the inwardmost edge 35 of the outlet port 36 opposite it. The baffle structure wedge
base 53 extends at least the width of the outlet port 34 and preferably about 5 to 20%
more than that width, evenly divided relative to the port. Baffle structures 48 covered
with further séund damping material 30 such as a sound-absorbing foam, are arranged
as shown with their leading narrow edge 49 facing the inward to cut the pressurized air
driven centrifugally from the fan and motor combination 24 into two parts, left and right.
The baffle structures 48 are of a height h to extend the full distance d between the
bottom wall 26 and the top wall 28 of the enclosure 12 so that h = d. Thus there is no
air flow space between the baffle structures 48 and the enclosure top wall 28 or bottom
wall 26. Air flow, accordingly, passes only around the baffle structures 48, not over or
under them. The air flow, once parted by the wedge leading edge 49, is guided lateraily
along flow path 58 along the wedging surfaces 47 of the baffle structures 48 and thence
around the trailing edges 50 into the adjoining outlet port 36 from either side of the
baffle structt]re; other air flows are blocked. It will be noted that the air flow is thus linear

and free of reversal of flow direction within the enclosure 12 and within the outlet ports

34, 36.



.10. ‘A high filter efficiency, |ow energy) |low noise fan filter unit for
flowwng air filtered through a high efficiency particul i fi i nto
a clean room conprising an encl osure having side wall s?%%%ﬁuéwz@ ni ng
an air inlet and a bottomwall defining a plurality of laterally and

| ongi tudi nally spaced outlet ports, said side walls being adapted to attach
an air filter unit including a filterq40 be spaced fromsaid encl osure
bottomwall in plenumdefining relation, and a plurality of aid flow

5110010 oG8 68 b SPAC  ht cs SAA ptB3L8 .

filter, said air Tl ow ors ng aperture i de

o1 11 i ohie YR T SAS 8 Sl il bbbl S o i el S o 1o,
Cepar ot OPRPREoPRaEn 2o Aelsefte lcureE B e GsehCe ReREL BIR S wete cui 1

continugtion of said sjide walls beyond said bott 'l for enclosi sai d
pl enum 18 Greatsf v‘af'lﬂa?vﬁ!&? Eﬁ??%ﬂf@?é@é’?ﬂb"@‘%wgﬁ% gg]a\é\@ pé%gPEF%\hEP%‘étu‘l? gjg skirt
W t hin jd plenum, 12. The hi filter efficiency,. |ow eper | ow noi se
Fan 111 28 qrRer 200 56 aeres o dreypulst nof oG Satde STHCRIeS F2 NAtF duni ¢
and in which said enclosure is separately fornmed fromsaid filter unit,

Sai d erf#igat S9HakPriEe iance;d befisendae phroBH dai hptamwal2si andiepordl shi d
bottomwal | encl osing said plenum said air flow distributors being

suppor t48) any &wis Pags ne iafrt%‘?‘” RYBE R Unden themspives httingniy roandk thargrand | ¢ er
efficiency, |ow enerogkl, | ow noi se fan filter _unit according to claim10,

i ncl udilatErals it Ahejopitiet; parts, 36 Pafflengiiuctuses P2sare alsquppyered ith ansound i | ter
conprising a filter nedia pack seal ably contained within said frane, said
filter GAAPRG MateripiciiReiurhyas #nsounsahsorking fepmh Ass aanaadhrbaffies 52 @aidedept h
of about 5 inches (13 cm) and a pleat density of about 5 - 7 pleats per

i nch (2o flowsfreidhe Ineprizeds fana2jaleng a (lipean fryv eathi alpesdhe bafile stdatdie | ow
noise fan filter unit for flowng air filtered through a high efficiency
part i cUhee 894nd areundsthe shuetuee earaens Gldotmthe auttet parts 36.t t er unit conprising a
longitudinally and laterally extended encl osure conprising four sides, a
top wal | andThe just dessriked |fan filtee boit 40 iaicoupletide a filtasainit 6@pFille unit £#0ser i es
of perimetrically distributed air outlet ports through said bottomwall, a
skirt comprifagsta ganerally sectangidarckame 62 femed df wale ash @ndas dilteopacknbial |, a
hi gh efficiency particulate air filter unit conprising a frane attache d to
sai d errsinpised ofiilier meslia 68 saalably atiadhieghtodhe ifamenwlip &dt tochipek dowiof filter
seal ably nmounted within said franme and defining a plenumw th said

encl osumdéitersct aimflaw throughntheofilter euhitt dihei present ifivemfion dommeaxiraumofiitasingh sai d
encl osure inlet and said plenumthrough said outlet ports) said fan being
suppor tefficiencyt ard dbgtimiimrenergyacehseimyitios wses adJitedpanit 86corpprisex preférablyi vel y
being of) sufficiently cross-secfional area to pass w thout substanti al
back profshiteremedtia pleatsf bbaboatnériatiess by depthd witht o isepdrattans, betweendihei dual
baffl e structure adjacent each said outlet port, said baffle structures
ext endisugcessive pleadd lapd ca Ipieaydensiy alf about Be- @i pléats qeerbiathve Otherasides

encl osure bottomwail and said enclosure top wall, whereby said outl et
ports aensitieossigiebyarmidiypes of HEHA, | @PISA ron other ehighoefficiency filter can be used

with commensurate resuits.

Filter unit 60 has a perimetrical flange 72 (exaggerated in this view for clarity)
inwardly turned around the top of its walls 64. Fan filter unit 10 has a mating inwardly
turned flange 74 (also exaggerated) on a skirt continuation 76 of the fan filter unit wall

14 that projects beyond the portion of wall 14 that encloses enclosure 12. As shown in




.all but lateral entry of air flow fromsaid notorized fan, air flow from

said ports thereby being |inear and free of reversal in _fl j I J
within said enclosure and within said ports. 15. The hi aﬁ %@Qﬁ%bfg&

efficiency) |ow energy, low noise fan filter unit according to claim114, in
whi ch said enclosure side, top and bottomwalls and said baffle structures

define air directing surfaces, said gll'g[] directing surfaces being covered

wi t h sound-absor bi ng medi um 14 FEBRUARY 2003 -21 16. The high filtering

ffici j filt it dj t im 14, i
ani ch <56y 3 B HELEETL, f4hts il PYestet ok upbFt faiects B e R iR, 1 new "
fl : id fi. ptofr. hayi houl tti iq fl , d
ol i 75 1iPe b 17 ol uaPBE i osteded Sestierdh wilRrtra dr Boor B ki 1
ti t] fl in.abutti lafion.,, 17. igh filteri

SO ol bl e BR8P rd S s ot W88 i 14, 1,
which said outl et rta af@ si.zed and |ocated to direct notorized fan
pressur [ n fosure substantially uniformy to sai

05 marging fi4nB8 8 fre doiet bstanti al | formy t d
I 18. _TIh igh filteri ffici , . i f filt
Gni ¢ accor di g 16 BRsk AP Lpper Hufase disiednes wihthe fas Mt tsonr $aldeni n -
said plenum spaced fromsaid ajr filter and opposite said outlet ports. 19.

The hi giher Plepn; Ad &¥r flew efiem theoqutish agts, 34.0wP nentees fheh Plenune 32, and

according to claim18, in which said air flow distributors conprise a
seri es icopnigring tagtlewei Agwriatesart the Blier PaskiG6 esighlishesaan dicreasediaft
continuation supported relation. 20. The high filtering efficiency, |ow
ener gy, PrESSYra aYiten thenplenyme o hietter arsibe engvanoflew &f wirtig the plemyine $2stai d ai r
flow distributors conprise a series of plates extending normal to said air
filter thedier packdinper sudfage 88.eeriesmiairtfiow distributosn 92,294 arenrronidgd. Alrl t eri ng
efficiency | ow energj\zl, | ow noise fan filter unit according to claim18 in
whi ch sfievd disfibudersp82 tarei fiztl platesa typidally off alménush. thas pare ecardilavesed prt s and
a pair of longitudinally spaced outlet ports, and said baffle structures
i ncl udeotherpdger suppartedeatthey latgrpliys ogpereds dwlet tpodist 36 ds théxaair Rawestieamshape
in a plane parallel to the plane of said outlet ports, said V-shape being
cl osed throughi thenpods i 34 dnf position to deflect somewhat the downcoming air from

immediately passing to the filter pack upper surface 88 in a manner that would

unbalance the air pressure on that surface in favor of surface areas immediately

opposite the outlets 34, 36. Distributors 92 and 94 are similar in construction, support

and function, but for the air flow downcoming from the longitudinally opposed outlet

ports 34 in the case of distributor 94. In Figs. 3 and 4, the air flow distributors 92, 94 are

shown attached to the fan filter unit wall skirt continuation 76 just above the inturned

flange 74, so that the fan filter unit 10 carries the air flow distributors 92, 94. Preferably

the air flow distributors 92, 94 are apertured with slots 93, 95 as shown Fig. 1 (viewed

through outlet ports 34, 36).

In Figs. 5 and 6, in which like parts are given like numerals, the air flow
distributors 92, 94 are shown attached to the filter unit 60, below the joint 82 between

the fan filter unit 10 and the filter unit 60 so that the filter unit carries the air flow



.22. The high filtering efficiency) |ow energy, |low noise fan fitter unit
according to claim?21, in which said baffle structures include a pair _of

| ongi tudi nal |y opposed baffle 14 FEBRUARY 2003 -22 st A4&ERRY 2e003
triangular in cross-section in a plane parallel to the plane of said outlet
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wedge substantially abutting the outlet port 36 opposite it. The baffle structure wedge

base 153 extends at least the width of the outlet port 36 and preferably about 5 to 20%
more than that width, evenly divided. relative to the port. Baffle structures 148 covered
with further sound damping material 30 such as a sound-absorbing foam, are arranged
as shown with their leading narrow edge 149 facing the inward to cut the pressurized
ai} driven centrifugally from the fan and motor combination 24 into two parts, left and
right. The baffle structures 148 are of a height ht to extend about one-half the full
distance d between the bottom wall 26 and the top wall 28 of the enclosure 12 so that
ht = 50% x d. The height ht can be from about 25% of d up to 75% or as shown in
previous embodiments 100% of d (ht = h = d). In this embodiment there is more or less
air flow space between the baffle structures 148 and the enclosure top wall 28. Air
flow, accordingly, passes not only around the baffle structures 148, but also over them.
The air flow parted by the wedge leading edge 149, is guided laterally along the

wedging surfaces of the baffle structures 148 and thence around the structure into the
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over the upper edges 109 of the baffle structures 148 and mixes with the lateral flow
coming around the vertical edges. It will be noted that the air flow is thus linear and
free of reversal of flow direction within the enclosure 12 and with the outlet ports 34, 36.
Baffle structures 152 are arcuate in horizontal cross-section (Cf. ltem 52 in Fig.
1) and positioned such that their convex sides 155 abut the laterally spaced ports 36
and their concave sides 157 oppose the fan 24. the baffle stru_ctures 152 extend a
distance paraliel to the side walls 18 greater than the like extent of the adjacent outlet
ports 36 and preferably about 5 to 20% greater and are centered on the outlet port 36
center. Baffle structures 152 too have a height ht equal to less than the distance d
between the enclosure 12 bottom wall 26 and top wall 28, ranging from at least about
25% of d to 75% or more up to 100% as in previous embodiments. It is not necessary
that the height ht of the baffle structures 1562 be equal to the height ht of the other baffle
structures 148 within the same enclosure 12. As described for ‘bafﬂe structures 148,
structures 152 pass air flow over themselves as well laterally into the outl;et ports 36.
Baffle structures 152 are also covered with a sound damping material 20 such as a
sound-absorbing foam. As arranged, baffles 152 guide air flows from the motorized fan
24 along a linear flow path along the baffle structure and around the structure corners
and laterally into the outlet ports 36, as well as over the upper edges 111 and linearly
into the ports 36.
In Fig. 9, in which like parts have like numerals plus 200, a square form of the
invention fan filter unit 210 is shown. The motorized fan 224 is supported in the center

of the enclosure 212 formed of top wall 228, bottom wall 226, and sidewalls 214. Baffle

structures 248, all triangular in horizontal cross section, are used to divide and guide
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along the baffle structure side walls 247 without reversal of direction within the
enclosure 212 or the outiet ports 234, 236. A filter unit (not shown) congruent with the
fan filter unit 210 is attached to the fan filter unit as in previous embodiments.

The present invention thus provides improved fan filter units that are more
filtering efficient, more energy efficient to lower electrical costs, less noise generating
for a quieter workplace, and simply installed. The fan filter units have a system of
baffles arranged to conduct linear air flow laterally into outlet 'ports from the fan
enclosure and to block reverse flows in the enclosure and in the ports. The fan filter unit
achieves increased filtering efficiency through the use of separator-less filter media
packs of increased depth and greater pleat density, and more energy efficiency through
the noted baffle design so that energy consumption is about 100 watts and heat output
is low at about 200 BTU/hour. The fan filter units comprise a mating fan filter unit
enclosure and filter media containing frame that are conjoined above the filter media to

define a plenum, one or the other of the enclosure and filter frame carrying air flow

distributors opposite the outlet ports. The foregoing objects are thus met.
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| claim:

1. A high efficiency, low energy, low noise fan filter unit for flowing air filtered
through a high efficiency particulate air filter into a clean room, said fan filter unit being
normally horizontally disposed and comprising a longitudinally and laterally extended
enclasure having an air inlet and an air outlet, a high efficiency particulate air filter unit
in air-flow communication with the enclosure outlet across a plenum defined by the
enclosure and the air filter unit, a motorized fan in air flow communication with the
enclosure inlet and the outlet, said fan being supported centrally \;vithin the enclosure,
said enclosure outlet comprising a longitudinally spaced ports and laterally spaced
ports, said ports lying in a normally horizontal common port plane below the fan and
collectively being of sufficient cross-sectional area to pass without substantial back
pressure the air flow generated by the motorized fan, individual baffle structures
extending substantially normal to the common port plane adjacently before each said
port and between the fan and the port, the baffle structures being arranged to Biock all
direct air flow from the motorized fan into the ports, whereby air flow from the ports is
linear and free of reversal in flow direction within said enclosure and within said ports.

2. The high filtering efficiency, low energy, low noise fan filter unit according
to claim 1, in which said enclosure comprises side-walls, a top wali defining said inlet
and a bottom wall defining said outlet ports, said air filter unit comprising a frame
attached to said fan unit, and a filter, said filter being spaced from said enclosure
bottom wall in plenum-defining relation.

3. The high filtering efficiency, low energy, low noise fan filter unit according

to claim 1, in which said baffle structures extend from said enclosure bottom wall
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vertically a height sufficient to effect said blocking of all direct air flow from said
motorized fan into said ports.

4, The high filtering efficiency, low energy, low noise fan filter unit according
to claim 3, in which said baffle structures extend from said enclosure bottom wall
vertically a height of at least 25% of the distance bétween said bottom wall and said
enclosure top wall.

5. The high filtering efficiency, low energy, low noise fan filter unit according
to claim 3, in which said baffle structures extend from said enclosure bottom wall to said
enclosure top wall.

6. The High filtering efficiency, low energy, low noise fan filter unit according
to claim 1, in which said laterally spaced ports have individual baffle structures of a V-
shape in a plane parallel to the plane of said ports, said V-shape being closed to said
motorized fan.

7. The high filtering efficiency, low energy, low noise fan filter unit according
to claim 1, in which said longitudinally spaced baffle structures are triangular in cross-
section in a plane parallel to the plane of said outlet ports, the baffle structure bases
being immediately adjacent their respective ports.

8. The high filtering efficiency, low energy, low noise fan filter unit according
to claim 7, in which said laterally spaced ports have individual baffle structures of a V-
shape in a plane parallel to the plane of said ports, said V-shape being closed to
said motorized fan.

9. The high filtering efficiency, low energy, low noise fan filter unit according

to claim 2, in which said enclosure side walls are of substantially the same length, said
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longitudinally spaced baffle structures being triangular in cross section and having their
bases immediately adjacent their respective ports.

10. A high filter efficiency, low energy, low noise fan filter unit for flowing air
filtered through a high efficiency particulate air filter into a clean room comprising an
enclosure having side walls, a top wall defining an air inlet and a bottom wali defining a
plurality of laterally and longitudinally spaced outlet ports, said side walls being adapted
to attach an air filter unit including a filter to be spaced from said enclosure bottom wall
in plenum defining relation, and a plurality of aid flow distributor; supported between
said filter unit bottom wall and said air filter, said air flow distributors being apertured
and arranged to guide air flow from each said outlet port to said filter.

11. The high filter efficiency, low energy, low noise fan filter unit according to
claim 10, including also an air filter unit, and in which said enclosure is separately
formed from said air filter unit, said enclosure having a skirt continuation of said side
walls beyond said bottom wall for enclosing said plenum, said air flow distributors being
supported by said enclosure skirt within said plenum.

12.  The high filter efficiency, low energy, low noise fan filter unit according to
claim 10, including also an air filter unit, and in which said enclosure is separately
formed from said filter unit, said enclosure having a skirt continuation of said side walls
beyond said bottom wall enclosing said plenum, said air flow distributors being
supported by said air filter unit within said plenum.

13. Tﬁe high filter efficiency, low energy, low noise fan filter unit according to
claim 10, including also an air filter unit that comprises a unit frame and a filter

comprising a filter media pack sealably contained within said frame, said filter media
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" 10%& (ﬂabk)ﬁaqaﬁﬁ% separators, a pleat depth of about 5 inches (13 cm) and a pleat density
' ‘of about 5 — 7 pleats per inch (200-275 pleats/m).
14. A high filtering efficiency, low energy, low noise fan filter unit for flowing
air filtered through a high efficiency particulate air filter into a clean room, said fan filter
. 't.mit comprising a longitudinally and laterally extended enclosure comprising four sides,
a top wall and a bottom wall, a central air inlet in said top wall, a series of perimetrically
distributed air outlet porits through said bottom wall, a skirt continuation of said
enclosure side walls beyond said bottom~ wall, a high efficiency particulate air filter unit
comprising a frame attaché d to said enclosure skirt continuation, a high efficiency
'parﬁculate air filter sealably mounted within said frame and defining a plenum with said
enclosure bottom wall, a motorized fan in air flow communication with said enclosure
inlet and said plenum through said outiet ports, said fan being supported centrally within
said enclosure, said outlet ports collectively being of sufficiently cross-sectional area to
pass without substantial back pressure the air flow generated by said motorized fan, an
individual baffle structure adjacent each said outlet port, said baffle structures extending
vertically a height equal to the distance between said enclosure bottom wall and said
enclosure top wall, wheréby said outlet ports are closed by adjacent baffle structure to
all but lateral entry of air flow from said motorized fan, air flow from said ports thereby
being linear and free of reversal in flow direction within said enclosure and within said
ports.
15.  The high filtering efficiency, low energy, low noise fan filter unit according
to claim 14, in which said enclosure side, top and bottom walls and said baffle
structures define air directing surfaces, said air directing surfaces being covered with

sound-absorbing medium.
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flange, said filter unit frame having a shoulder abutting said flange, and including also a
fastener attaching said filter unit shoulder to said skirt continuation flange in abutting
relation.
17.  The high filtering efficiency, low energy, low noise fan filter unit according
to claim 14, in which said outlet ports are sized and located to direct motorized fan
pressurized air within said enclosure substantially uniformly to said plenum.
18.  The high filtering efficiency, low energy, low noise fan filter unit according
to claim 17, including also air flow distributors within said plenum spaced from said air
filter and opposite said outlet ports.
19.  The high filtering efficiency, low energy, low noise fan filter unit according
to claim 18, in which said air flow distributors comprise a series of plates extending
normal to said skirt continuation in skirt continuation supported relation.
20. The high filtering efficiency, low energy, low noise fan filter unit according
to claim 18, in which said air flow distributors comprise a series of plates extending
normal to said air filter frame in air filter frame supported relation.
21.  The high filtering efficiency low energy, low noise fan filter unit according
to claim 18 in which said outlet ports include a pair of laterally spaced outlet ports and a
pair of longitudinally spaced outlet ports, and said baffle structures include a pair of
laterally opposed baffle structures that have a V-shape in a plané parallel to the plane
of said outlet ports, said V-shape being closed to said motorized fan.

22.  The high filtering efficiency, low energy, low noise fan filter unit according

to claim 21, in which said baffle structures include a pair of longitudinally opposed baffle
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-22.
structures that triangular in cross-section in a plane parallel to the plane of said outlet
ports, said baffle structure bases being immediately adjacent their respective ports.

23.  The high filtering efficiency, low energy, low noise fan filter unit according
to claim 18, in which said enclosure side walls are of substantially the same length, said
baffle structures being triangular in cross section and having their bases immediately
adjacent their respective ports.

24, The high filtering efficiency, low energy, low noise fan filter unit according
to claim 18, in which said air filter unit filter comprises a filter ﬁedia pack sealably
contained within said frame, said filter media pack having no separators, a pack depth

of about & inches and a pleat density of about 5 — 7 pleats per inch.



