WD*'99/ 11984 PCT/ SG97.00040 A METHOD AND APPARATUS FOR M NI M SI NG NO SE FROM
FAN FlI LT% ddNdss 1 ELD OF THE I NVENTION 5 The present i nvenrl,'gc}&db%,w&ﬁs to a
met hod and apparat us for @imniinGiyns noi se fromair noving devices. Tn
particul ar, the present |Hmwwwmumwtal ns to a systemfor reducing noise
froma fan filter unit in clean roomfacility. BACKGROUND OF THE | NVENTI ON
10 I't is common for nodem production and testing facility to control the
particles inAt MEEBHOD hANDI rARPARATYS hFOR| &HINIMISINIGCINOISE NFRICHAT
to.ensure t heFABUFRILTERTUNIFT out put. Wiether be it wafer dies, conpact
discs or nmenory disk drives, effective fan filter units are needed to not
only keep the particles 15 contents within the clean roomat acceptable

| evel s but also to circulate the air which the worker breathe. Such
power f ul fan FIBLOOFRIRHEINMENEIONXCcessi ve noi se however. It is known that
the insulation material are lined along the conduit to or wwthin the fan

20- fil t er Suni tke tRyeperiudwvatiennaslaiesgtn & arethpy and appatstosdios. mdimisingne,
however, the particles or fjiber fromthe insulation material are dislodged
from the suriQiee from agRPYINORRVICas elnchriiRUlas oWer RGISENE ynveTiien h@staiam to
associ ated with the particle contents i cl_?an roomfacility is 25

exacer bat ed i hS¥EM REdeSHaRg Rpise fempadar dilter HRitdR clean raar §aqity. waf er

fabrication plant. By confined space, the present invention envisages the-

BACKGROUND OF THE INVENTION
10
It is common for modem production and testing fac_:ility to contrdl the particles
in the air that circulates within clean room facility in order to ensure the
quality of its output. Whether be it wafer dies, compact discs or memory disk
drives, effective fan filter units are needed to not' only keep the particles
15 contents within the clean room at acceptable levels but also to circulate the

air which the worker breathe.

Such powerful fan filter units create excessive noise however. It is known
that the insulation .material are lined along theﬁ conduit to or within the fan
20  filter units to reduce the noisé generate by the fan bIoWers. Over time,
however, the particles or fiber from the insulation material are dislodged from

the surface and contaminate the clean room faciiity.

The problem associated with the particle contents in clean room facility is
25 exacerbated in confined space' or enclosures such as a multi-story wafer
fabrication plant. By confined space, the present invention envisages the” -

height of the ceiling to be less than three meters. Because of the ldw'ﬂhé-i'gj_ﬁt-

clearance, the noise from fan filter units is particularly pronounced.
_ I —
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hei‘ght. of the ceiling to be less than three neters. Because of the |ow
hei ght gbhaghaage, the noise fromfan filter units is partj | R
pronounced. WO 99/11984 PCT/ S&7/00040 2 OBJECT OF THE Iﬂ@gﬁ76§fnﬁl S
SHEET HAS BEEN REPLACED It is an object @f the present invention to

m ni m se the noise generated by fan filter units w thout increasing the

particle counts of a clean r.oomfacility 5 connecte ﬂ'ﬂ TUAS seeN is
tAG
n

anot her obj eE&ABHCTKeF FHEBWENRIR@Nt i on” t o ni ni ni se t ratedq by
fan filter units w thout doing away existing fan blo ] Pl 1ned dl ean
roomfacility. 10 SUMWARY OF THE | NVENTI ON The present invention is a

system of geqnetric .qujd and baffles.for directing and diffusing the
external air ?Q%OWJES{T?&?‘Pé?{eB‘PMYe%@’b%m"TB“%F? the npise agnenated lbyvian

evenly to th dan filter. unjt. This arrangement not only reduces
the turbul enﬁggﬁn&}{'ﬁﬁnﬁg%‘%'W??%Pgu & Pp C?%\I%%’ i Pft & fleameooimafacitye
count of air sane system Furthernore, the present -
i nventi onéi scﬁﬁg%ﬁgﬁ?ce%gpn&gﬁhénsi ons substantially simlar to that of
the fan bl ower. As such, the present invention mnimses noise of a fan

filter 20 unit even in confined clean roomfacility.
It is another object of the present invention to minimise the noise generated

by fan filter units without doing away existing fan blower in a confined clean
room facility.

10
SUMMARY OF THE INVENTION

The present invention is a system of geometric guides and baffles for
directing and diffusing the external air drawn from a fan blower before
15  distributing the flow evenly to the outlet a fan filter unit. This arrangement not
only reduces the turbulence within a fan filter unit but also maintains the
particle count of air drawn through the same sysfem. Furthermore, the
present_ invention is implemented in dimensions substantially similar to that of
the fan blower. As such, the present invention .mi'nimises noise of a fan filter

20 unit even in confined clean room facility.



. WD'99/ 11984 PCT/ S&7/ 00040 3, BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is
~a expl pd‘g,g,”mgm si de, perspective el evational view of tkfcﬁ%&@ﬁ(%?o
er not -

invention béing integrated as part of a fan filter: unit (TiI

shown).-- 5 FIG 2 is a front, cross sectidhal elevational view of the
system of geonetric guides and baffles of the present invention together
wth filter of a fan filter —unit. 10 FIG 3 is a top, plan elevational

vi ew of sect iBRIEFADESCREIPTRON @Fi THE MRAWINGSshaped gui de and curved
baffl e of the present invention. FIG 4 shows the |locations in the fan
filter units where the velocity -of airflow were are neasured. 15 FIG 5
is a chart conparing the average velocity of airflow of a fan filter unit
“with and wit HdGe 1tiRea pxplosied, inghé siderpesspectiver aleyational aiew| afvibe preasent
supply (nmeasured in Hz). . . 20 FIG 6 is a chart conparing the noise |evel
froma fan filygHiombeing;inteasaied a5 pAB G afqa fHlessmit (fitay et shewahd- i s
nmeasured at a | ocation one neter directly below the outlet of the unit. WO
99/ 11984 PCT/ SG7/ 00040 4 DESCRI PTI ON OF THE EMBODI MENT OF THE | NVENTI'ON

FIG. 2 is a front, cross sectional elevational view of the system of geometric
guides and baffles of the present invention together with filter of a fan filter

unit.

10 FIG. 3is atop, plan elevational view of section A-A in FIG. 2 highlighting the

S shaped guide and curved baffle of the present invention.

FIG. 4 shows the locations in the fan filter units where the velocity -of airflow
were are measured.

15
FIG. 5 is a chart comparing the average velocity of airflow of a fan' filter unit
with and without the present invention over a range of fan blower power

supply (measured in Hz).

20 FIG. 6 is a chart comparing the noise level from a fan filter unit with and
without the present invention and is measured at a location one meter

- directly below the outlet of the unit.




A et hod and apparatus for nininising noise froma fan-filter unit is

describ - the follow ng description, nunmerous specifj | are .
set 5 ?‘gPtgﬂ/l{sdééh as guides and baffles, etc. in order toplpcﬁtl)%'%g@b(g '

t hor ough understandi ng of the present inverdion. In other instances,
wel | - known parts such as the notors for the fan bl ower and ducts connected
to the fan filter wunits are not shown in order not to obscure the present

i nvention.. IPEBICRIFTION 205X 19Ee&MBODWMENTe OPETHEEINWENTIGNat | onal
view of the present invention being integrated as part of a fan filter

unit 10 (filter not shown). The fan filter unit- conprises a fan bl ower 12
di sposed within a base plate 14, a top housing 16 and si de housi ngs 22
respecti vel y.A Tinetaxh dricovemparatuss qpaoninidising tnoésd afs@mplaatfan bfiiter witnts ng
20 on the underside of the base 15 plate. Not shown but crucial to the fan
filter unit descsibednotrothelifelpoyiad descriptinrat murnbedsaspbtificedethllsf are set
providing rotational novenment for the fan blower. By itself, the fan
filter unbt dpBlisseeh asctosides | §nd r balflgs, Hte. iiml endet8taarpiovize ¢ dbheougls |t
via outlet opening 19 as shown in FIG 2. At the outl et openin S
di sposed a fiynderstapding of teoRiasgnt Hrvgatipar tinQateer mst&mﬂsarwcﬁhgm@wnwam%
the fan filter unit | '

tt Is effe tl}{lelfy IS circul at] ntg or ventilating air_in

cl ean room f adich; g5 the OFﬁ)foé'et §e'9Er Q'P&wagd&ﬁ LRPENectednicothentan filter s a
ti int [ . late.the f it it by lini th
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foam or fiber glass. Unfortunately, over tine such-insulating materi al
tend to contami nate clean roomfacility as particles fromthe surface is

di sl odgedyandesntrigdleRHI0dRHO right stid, ddrSpediVeOlYatiBRal kw of the present
' invention being integrated as part of a fan filter unit 10 (filter not shown). The
fan filter unit comprises a fan blower 12 disposed within a base plate 14, a
top housing 16 and side housings 22 respectively. The fan blower is
supported in the base plate by a mounting 20 on the underside. of the base -
15 plate. Not shown but crucial to the fan filter unit 10 is a motor disposed
underneath the fan blower 12 for providing rotational movement for the fan

blower. -

By itself, the fan filter unit draws air externally from an air inlet 18 and
20 discharges it via outlet opening 19 as shown in FIG. 2. At the outlet opening
is disposed a filter 32 for removing large particles or contaminants. While the

fan filter unit is effectively is circulating or ventilating air in clean room facility, -
the noise generated by such unit is annoying. It is a practice in the industry to
insulate the fan filter unit by lining the interior of the fan filter with insulating
25 materials such as sponge, PVC foam, or fiber glass. Unfortunately, over time
_ . _.__ ._ such insuiating material tend to contaminate clean room facflity as particles
from the surface is dislodged and introduced into the air flow through the fan

filter unit. Without the knowledge of the clean room operator, the fan filter unit



« filter unit. Wthout the know edge of the clean roomoperator, the fan
filter wihbYogp9/ 1198 00040 THI' S SHEET HAS BEENc1RRIAebde 5
beconmes a source of conTRIS SKEFRT. HAS BERR |process, the output from clean

roomfacility such as Maf er ggpgacgenpact] discs or disk drives is

contam nated. Referri - i -3, the present invention is a nethod

and apparatus for 5 placing geonetric guides and baffles in strategic

| ocat i ons al dregones @asbunie ohtoftaominant.hiln theepfomess| theroutput fiom relekAi se

~noise fromit wthout contamnating the air flowing through it. The
present i nvenpponfacditpsusksisawalessir, corapactalis® osdispattivipsi id eonfamitiatedsed

circunferentially the fan bl ower, another set of porous baffles 26 and
curved baffles 28 for diffusing and directing air fromthe 10 S shaped
guides 24 and_finally a V shaped baffle 30 bel ow the fan bl ower for

di st7ibuting RREMRGALHIN S Fithd, the pepsesy inygntiongsjasmethegh ang| apparatus for

el evational view of sectjon A

and curved bATESGCATE gg'éﬁf'%@Eb%%ﬁ?ﬁ%é%hctsl'ﬁgggéﬁg g,«f%qf, RE%?%%:%?Z
dotted o r ol &MBRMGDINIDE R RS Al S hREiSs Rttt G BRI RBIREnce
F%é“?;;lfs | ??ts gf”ﬂ‘? g @“&f‘bﬁ?‘@f@?@f ';"ﬁiei ‘ﬁ%’ssﬁé%fv§¥“ﬁ§%¥:’t8{b§lﬁse§$ﬁ§ggﬁ agﬁu%qu?d 1 o
on the base %ﬁgb édlgglbgﬁgé%gﬁgrs %td eﬁp%@ﬁ%r@ﬁ%ﬂy@‘Iaen¥%‘e8kvgélje2$nogbgﬁ§§§ﬂ°f

with a mat [ ir%)ré’tﬁs batifs 26 AnN@INEE batIRDERRAHIEARG £id SREHFSR Hom the

i nvention,
10 S shaped guides 24 and finally a V shaped baffle 30 below the fan blower for

distributing air evenly to the filter 30.

FIG. 3 is a top, plan elevational view of section A-A in FIG. 2 highlighting the
S shaped guide and curved baffle of the present invention. The S shaped
15 guides 24 are contoured to receive the discharged air from the fan blower 12
(shown in dotted circle) and guide the flow of air with minimum amount of
turbulence towards a set of perforated baffles 26. Preferably the S shaped
guides are made of metallic material whose sprin‘g back effect enable the
instéllerto install it easily by inserting it between a plurality of clips disposed
20 on the base plate 14. The perforated baffles 26 can be a sheet of metal with
a matrix of holes. In the preferred embodiment of the present invention, the
holes are 3.3 mm in diameter with about 50% spacing. The perforated -
baffles disposed at angles of about 45 degree to diffused the air from the S
shaped guides 24. Adjacent and below the lower edge of the perforated
25 baffles 26 are disposed the curved baffles 28 for redirecting the flow of air
below the base plate. _Alth_ough__the_,,c.:ﬂu_rv_e_c_iibéﬁles 28 can take _oh_ a straight

leading edge, the present invention recommends straight but sloping leading

edges 35 as illustrated in FIGS 2 and 3. Note also in FIG. 3 that the



hol‘es are 3.3 mmin dianeter with about 50% spacing. The perforated
baffl es Wbopepmy at angles of about 45 degree to diffused ghe air §romthe
S shaped guides 24. Adjacent and bel ow the | ower edge of the pertorated 25
baffles 26 are di sposed the curved baffles628 for redirecting the flow of
air below the base plate. Al though the curved baffles 28 can take on a
strai ght |eading edge, the present invention recomends straight but

sl opi ng | eadiptageneeitesf SShapedl guises @4 dhe pdridERed bafied. 20\0i%d #hé euved! G

3 that the WD 99/11984 PCT/ S&7/00040 6 placenent of S shaped gui des 24,

t he perf or at bafflesf 28 ase sgmraetdcalte eanhvetiter vdafif tafsre?@ eatcea SptatRinal a&ls b0

each other with reference to a rotational axis of 180 degrees centered at

the fan bl ondBO degteasuceniered ras theafan bloware \asthapenbtbite lleakOisdirepased

bel ow t he fan_ bl ower unting for distributing the 5 air flow evenly before
A Bathe

di schar gi ng SP2pP&d PRAigRRsas belgunthefandlewer meownting fon distriniing the.
FIG 5 i achq(ﬂt corrBfari%gtBe ﬁver.aevelocété of airflow of a fan filter
unit with afl @Y FEEDY: BRIOH SSChaT9iRG JhihraHoBRE outieh apening fighobihevian
settings 10fiﬁrre@iig58d in Hz). The average velocity of airflow is neasured
at fifteen different points in the fan filter unit and illustrated in FIG

4 respectively. Referring-to FIG 5, one can appreciate that the average
velocity of a fan filter wunit with the present invention is higher and

et ot PR oS A LB A, AT Do
than that w iitRtdnd MEtHIRSPBL pleBYRN i IRtioASoRICH range of fan blower settings
10 (measured in Hz). The average velocity of airflow is measured at fifteen
different -points in the fan filter unit and illustrated in FIG. 4 .respectively.
Referringto FIG. 5, one can appreciate that the average velocity of a fan filter
unit with the present invention is higher and more even than that without the
present invention. It is evident that pressure loss of a fan filter unitwhaving the
15 present invention is less than that without the present invention. As such,

considerable energy saving over time can be achieved.

Finally and most importantly, FIG. 6 is a chart combaring the noise level from
a fan filter unit with and without the present invention and is measured at a
20 location one meter directly below the outlet of the unit. Measured one meter
below a fan filter unit, the present invention allows the fan filter unit to operate

with far less noise than one without the present invention.

While the present invention has been described particularly with reference to

25 FIGS 1 to 6 with emphasis on a method and apparatus for minimising noise

_..._from a fan filter unit, it should be understood that the figures are for illustration

only and should not be taken a limitation on the invention. In addition, it is

“clear that the method and apparatus of the present invention have utility in



consi derabl e energy saving over tine can be achieved. Finally and nost

i nport ang E .6 is a chart conparing the noise |level f n.filter
unit wt agr?gl%/\nsgtt hout the present invention and is neasuregegztsc%/s@éo '

| ocation one neter directly below the outlef of the unit. Measured one
nmeter below a fan filter unit, the present invention allows the fan filter
unit to operate wth far |ess noise than one w thout the present

i nvention. WINRBY t3RPlisaticRy Whei¢ dpise Feduptiopeisrequisedi blkds pantaroplated yhati t h
reference to 25 FIGS. 1 to 6 with enphasis on a nethod and apparatus for
mi ni ni si ng ndN8BY chagpea anshmodificationmmay pe meagriby ane ahaedisanodkilltiatthehe

figures are for illustration nl nd shoul d not be takepn a limtation on
the inventi orf‘.‘r{ ity itd?’Bﬁrt"?g( c%f%'x eeép'rﬁhﬁ'f‘dtﬁ‘@ FEPRBdChtheafyantions asf

t he present -i%\:sec?fbie%n have utility in WD 99/11984 PCT/ S&7/00040 7 many -
applications ere noisereduction is required. It is contenplated that
many changes and nodifications may be nade by one of ordinary skill in the
art without departing fromthe spirit and the scope of the invention as
described. 5 WD 99/11984 PCT/ S&7/00040 8 CLAIMS 1 1. An apparatus for
mnimsing noise froma fan filter unit, said fan 2 filter unit conprising
at least a fan bl ower disposed on a base plate, a top



3 housing coupled to said based plate with an inlet opening for drawing air

.4 theret and side housing coupled to said top housing for encl esing
‘the 5 f‘gl?%??ﬁsér unit, said side housing further having &fF8T@%peni ng

through 6 which air is discharged, said apgaratus conprising: 7 at least a
pair of S shaped gui des di sposed on said base plate within 8 said fan
filter unit and circunferentially of said fan bl ower for—receirving—ai+r—- 9
di scharged theraijqgm 10 at least a pair of perforated baffles disposed
within the fan filter unit 11 and at output of said S shaped gui des for
diffusing the airflow therefrom 12 at |east a pair of curved baffles

di sposed within said fan filter unit and 13 adjacent to said perforated

baffl es far directing aAhféerQﬂUQWoﬁﬁiiﬁinhé‘ﬁ\g i sé ‘Frbm'yfa?gﬂfﬁ]rgfrﬁ{ fsé‘fé‘?én one

Y shaped baffl e di sposed on the underside of said base
. di stribut kg fiteerunjt compaisirig aweadt awaer Blowdrhaispesee & %ﬂbﬁéé 3315@‘ d kg er
unit is mnimsed without 18 introducing contamnants in the a rilow
f1 owi ng t Ber didusingrcourded ttoxaid lmsadpplate wsith @n gt Bbérhiﬁg R rawin @B
fan filter unit as in Z claim1 wherein said S shaped gui des are nade of
‘metal . 3 41 3hemibrayginandiside housing eaupled tosaiktdpr nouging 4or ehtloeing/md as
in 2 claim Jf \M’ﬁl’ei n said perforated-baffles are-nmade of netal. 3
. 5 an ftilter unit, said side housing further having an outlet opening through
6  which air is discharged, said apparatus comprising:
-7 at least a pair of S shaped guides disposed on said base plate within
8 said fan filter unit and circumferentially of said fan blower for receiving air
9 discharged therefrom;
10 at least a pair of perforated baffles disposed within the fan filter unit
11 and at output of said S shaped guides for diffusing the airflow therefrom;
12 at least a pair of curved baffles disposed within said fan filter unit and
13 adjacent to said perforated baffles for directing airflow blow said base plate;
14 and
15 at least one V shaped baffle disposed on the underside of said base
16 pIat_e for distributing evenly the airflow, |
17 whereby the noise from said fan filter un'it is minimised without
18 introducing contaminants in the airflow flowing therethrough.
19
1 2. The apparatus for minimising noise from a fan filter unit as in

2 claim 1 wherein said S shaped guides are made of metal.

1 3. The apparatus for minimising noise from a fan filter unit as in

2 claim 1 wherein said perforated-baffles are-made of metali.




© WD'99/11984 PCT/ S@7/00040 9 1 4. The apparatus for mnim sing noise from
a fan fi t asin 2 claiml wherein said curved baf de of
netal . Woesbgll' he apparatus for minimsing noise froma fg%¥$9ﬁ/§orog€nit as
in 2 claim1 wherein said V shaped baffle is, nade of netal. 3 1 6. The
apparatus for mnimsing noise froma fan filter unit—asTn—2clarmt—
wherein said S shaped gui des are coupled to $hi d base plate wwth a 3
plurality of clips. 4 1 7. The apparatus for mnimsing noise froma fan
filter unit as in 2 claim1l wherein said perforated baffles are di sposed
at an angle of 45 3 degrees with the surface of said side housings. 4 1
8. The apparatus for mnimsing noise froma fan filter unit as in 2 claim

1 wherein spid curved bafflegpharutusidrithintm|shag hbietFeRsa fah fu&e lImJQE

apparatus for mnimsing noi se froma fan filter unit as in ai m
wherei n saigl VcidiapedvHsein sait lcavasd BaffleBeareangtie difmetal.f | ow path 3 bel ow
said base plate. 4

3

1 5. The apparatus for minimising noise from a fan filter unit as in

2 claim 1 wherein said V shaped baffie is made of metal.

1 6. The apparatus for minimising noise from a fan filter unit as in
2 claim 1 wherein said S shaped guides are coupled to said base plate with a

3 plurality of clips.

1 7. The apparatus for minimising noise from a fan filter unit as in
-2 claim 1 wherein said perforated baffles are disposed at an angle of 45

3  degrees with the surface of said side housings.

1 - 8. The apparatus for minimising noise from a fan filter unit as in

2 claim 1 wherein said curved baffles have sloping leading edges.

1 9. The apparatus for minimisizng noise from a fan filter unit as in
2 claim 1 wherein said V shaped baffle traverses the height of airflow path -

3  below said base plate.

1 10. A method for minimising noise from a fan filter unit, said fan filter
2 unit comprising at least a fan blower disposed on a base plate, a top housing
“———-- - -— -3 - coupled- to said -based plate with an inlet opening for drawing air
4 therethrough, and side housing coupled to said top housing for enclosing the

5 fan filter unit, said side housing further having an outlet opening through

6  which air is discharged, said method comprising the steps of;—«——



1 0. Anethod for mnimsing noise froma fan filter unit, said fan filter
2. unit ising at least a fan bl ower di sposed on a base plate, a top .
"housi ng %{}g’}“ed to said based plate with an inlet openi RgtFGY /84w ng
air 4 therethrough, and side housing coupled to said top housing for -
enclosing the 5 fan filter unit, said side housing further having an

outl et opening through 6 which air is dischidlged, said nethod conprising
the steps of:." WD 99/11984 PCT/ S&7/00040 10 7 for receiving air

di scharged fromat |east a pair of S shaped guides 8 disposed on said base
plate within said fan filter unit and circunferentially of 9 said fan

bl ower; 10 diffusing the airflow wth at |least a pair of perforated baffles

di sposed Wi t hin AU 2 i u . i haped

Ui des: 12 recti nTatoplg BodeeiRtad fontlat feldl s e 3 BB Riiage
curved 13 daf flspesBlposad bisepIBSHitdir Sl faht i Adiasanl

sai d perforated 5912 baffl es; angb ?%é@/?tﬂﬁ?%ﬂtf:ahgﬁ%&mn;at g'%ﬂbﬁ%%&'\i‘é'?ﬁfat
| east one Y shapigdkapablblver; 16 di sposed on.the underside of said base plate,
17 whereby the noise fromsaid fan filter unit is mnimsed wthout 18

i ntroduci ng cont am diffusing the hiflewritiout ldastiangairherpdfrat@hbafi®s disposed

11 within the fan filter unit and at output of said S shaped guides;

12 directing airflow blow said base plate with at least a pair of curved

13  baffles disposed within said fan filter unit and adjacent to said perforated

14 baffles; and

15 distributing evenly the airflow with at least one V shaped baffle
- 16 disposed on the underside of said base plate, -

17 whereby the noise from said fan filter unit is minimised  without

18 introducing contaminants in the airflow flowing therethrough.

19




