18/ 08/ 2005 1 AR FLOW CONTROL MEANS FI ELD OF THE | NVENTI ON 5 Thigfo): eér?%‘t :
invention relates to a nethod and apparatus for m nim sing nois r® 005
novi ng devices. In particular, the present invention pertains to a system
for reducing noise froma fan unit in a clean roomfacility. BACKGROUND OF
THE I NVENTION 10 15 It is common for nodem production and testing facility
to control the particles in the air that, circulates within clean room

facility in order to ensure the quality of its output. Wether be it wafer
fan units are needed

di es, conpact .di scs or nennryA&i k drives effﬁééiv

to not only keep the particle BﬁgéHW1W§Nme¥ %Ngan room at acceptabl e
|l evels, but also to circulate the air which the workers breathe. However,
such powerful fan units create excessive noise. It is known to use
insulation mterial to line the conduit to or within the fan units to
reduce the noise generated by the fan blowers. Over tinme, however, the
particl es GELDODEITHE NNVENEIOMsul ation naterial are dislodged fromthe
surface and contam nate the clean roomfacility. 20 '

5  The present invention relates to a method and apparatus for minimising noise from air

moving devices. In particular, the present invention pertains to a system for reducing

) ~ noise from a fan unit in a clean room facility.

BACKGROUND OF THE ENVENTION

10 It is.common for modem production and testing facility to control 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 units are
needed to not only keep the particle content within the clean room at acceptable levels,

but also to circulate the air which the workers breathe.

;) 15
However, such powerful fan units create excessive noise. It is known to use insulation
" material to line the conduit to or within the fan units to reduce the noise generated by the
fan blowers. Over time, however, the particles or fibres from the insulation material are

disl'dd"ged from the surface and contaminate the clean room facility.

20




18/ 08/ 2005 2 The problem associated with the particle content in cl ean
roomfacility is exacerbated in confined space or enclosures s&éhﬁb /8005
mil ti-story wafer fabrication plant. By confined space, the present

i nvention envi sages the height of the ceiling to be less than three
nmeters. Because of the |ow hei ght clearance, the noise fromfan units is
quite 5 pronounced. OBJECT OF THE INVENTION It is an object of the present

invention to mnimse the noise generated by fan units w thout increasing
nect ed .such _uni

the partic coynts of a clean room.facility co Q . 110 It
i s anot her lrgﬁjpé‘gjﬁer%fasﬁﬂﬁ’éf%r@éﬂ'{e Haﬁ%‘ﬁf’?@ﬁmﬂa arﬁ_rf‘?ﬁ“rﬁog‘g ftflﬂ}el ngieggceéé%grl at ed
by fan Uni {;5 coltfildiOklact B NehcRUEREs Wbl okhe nfith Sidepavcdian rdbkieRin phma_cByf i ned
clean roomitacility,” preferably w thout any conventional sound insulation
mat grl alh . tanfBINNBRY, B predEnt MVERNinGvages thh deigbbokthandilioghebedpjseber i n
m nd, the present inyention pyoyides.a fan unit_  conprd sSi at.least.a fan
bl ower dis ?éﬁmﬁﬁﬁaEﬁﬁ@EG6ﬁ&ﬁ%f“§?FE§“ﬁgﬁgmﬁﬁ'eﬁﬁﬁggd£¥5q%%WﬂﬂsB%QER%Iate
W th apslnbﬁ%o gi ng, and side housing coupled to said top housing for 20
encl osing the fan unit, said side housing further having an outlet opening,
the fan being for drawing air through the inlet opening and for

di scharging air through the outl et .

OBJECT OF THE INVENTION

It is an object of the present invention to minimise the noise generated by fan units

without increasing the particle counts of a clean room facility connected to such units.

10

It is another object of the present invention to minimise the noise generated by fan units
without doing away with the existing fan blower in a confined clean room facility,

preferably without any conventional sound insulation material.

15 SUMMARY OF THE INVENTION

With the above and other objects in mind, the present inventioﬁ provides a fan unit
comprising at least a fan blower disposed on a base plate, a top housing coupled to said

base plate with an inlet opening, and side housing coupled to said top housing for

20  enclosing the fan unit, said side housing further having an outlet opening, the fan being
for drawing air through the inlet opening and for discharging air through the outlet
opening, the fan unit having at least a pair of shaped guides disposed on said base plate

* within said fan unit and circumferentially of said fan blower for receiving air discharged

' therefrom; said shaped guides forming a pair of air flow channels having a neck. portion




opening, the fan unit having at |east a pair of shaped gui des di sp eg 8?)
said base plate wthin said fan unit and circunferentially of §§| PgAR005
bl ower for receiving air discharged therefrom said shaped guides formng
a pair of air flow channels having a neck. portion 18/ 08/2005 3 where the
air flow channel is of significantly reduced width to create substantially
unidirectional air flowin each air flow channel; whereby the flow of air

gui ded is vvith reduced turbul ence compared to a fan unit whi ch does not

have the sh d t h f d
it hout v AP, K o 0eh EIBHEh SOt AR AL P e el Bt bRt i o

the air Tl gyiRaddfdnandr WoiRhet ik m@\u@naagel GABLBIHRAMG of b g deisSomnd
insulation material into the airfliow through the fan unit. Preferably,

there is preduc&zﬂetdﬂaﬂeﬂceawpaequ a faof vnft hicki does belf halveéhﬂjﬂ@p@% guidas.tsHE t he

fan wunit and at a t.. of said shaped qguides for. diffusi ea| fl ow
t her ef rom tahFhé’PQ € ‘gf’éﬁrlﬁ‘é“ tofSopintaRsed; tg%&tt eﬁmﬁlﬁgrw&fwgtg‘?“&g Ies

di sposed WLty ?fi alggteﬁan il “é&nta%f‘dmtﬁdﬂﬁc%ﬁi tloW SRt A fleHoan @%&h for

directing air el ow said base plate. Furthernore, there may be a

| east one dbmhmipents fiahf $ueh dinspidesdatom materialndertsé gieflo thrbegh thaden phist e for
evenly distributing the airflow, the flow of air being guided with reduced
turbul ence conpared to a fan unit which does not have the shaped gui de,
pair of 15 diffusion baffles, pair of guide baffles, and a V shaped
baffl e. The shaped guides may be coupled to said base plate with a

plurality mbfedbiPstherdNs pidVeded at least a pair of diffusion baffles disposed within the fan
unit ahd at an output of said shaped guides for diffusing the airflow therefrom. There
10 may also be provided at least a pair of guide baffles disposed within said fan unit and
adjacent to said diffusion baffles for directing airflow below said base plate.
Furthermore, there may be at least one V shaped baffle disposed on the underside of the
base plate for evenly distributing the airflow, the flow of air being guided with reduced
turbulence compared to a fan unit which does not have the shaped guide, pair of
15  diffuston baffles, pair of guidé baffles, and a V shaped baffle.

The shaped guides may be coupled to said base plate with a plurality of clips, and the

diffusion baffles may be disposed at an angle of between 30° and 60°, preferably 45°,

with the surface of said side housing. The lower edges of the guide baffles may be
20  substantially sloping or substantially straight.

The shaped guides may be substantially S-shaped and have oppositely curved ends.
Preferably, one end of each of the shaped guides has a radius of curvature greater than

the other end to form a flattened S-shape at the one end. It may even be substantially

25  straight.




di ffusion baffles may be di sposed at an angl e of between 30 and

preferably 45, wth the surface of said side housing. The Iomeﬂgégﬂ%ézgp5
the guide baffles may be 20 substantially sloping or substantially
straight. The shaped gui des may be substantially S-shaped and have
oppositely curved ends. Preferably, one end of each of the shaped guides
has a radius of curvature greater than the other end to forma flattened
S-shape at the one end. It nmay even be gubstantially 25 straight.

18/ 08/ 2005 4 One or nore of. the diffusion baffles, the guide baffles and

t he shaped guides may be perforated. Preferably, the perforation may be
over a part only or all of each of the baffles and/or guides. The

per f or at i 00ge WBYnd¥€ o€QYE KELsIIN BalfbQtthe gilide baflledenbahd kiepedayided nhy sair ved.
BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a expl oded, ht si de

per spect i veerEiraiodt Prsfesably ey RﬁfOtaﬁ@ngﬁ@s bﬁtovrsmdwﬁ oy Oroalgef sach af o at ed
as part of fan unit; s.a fran ro 0 I ew of
the ayst et B ERgg ebiask ffieaetolfi’ B pr oV SRPFEERHE IR IR AM Y
toget hey whd dyrfdd.ter of a fan unlt, 15 FIG 3 is atop, plan elevation view
of section A-Ain FIG 2 highlighting the shaped guide and curved baffle
of the present invention;

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a exploded, right side, perspective elevational view of the present invention

10  being integrated as part of a fan unit;

FIG. 2 is a front, cross-sectional elevation view of the system of geometric guides and

baffles of the present invention together with filter of a fan unit;

15  FIG. 3 is a top, plan elevation view of section A-A in FIG. 2 highlighting the shaped

guide and curved baffle of the present invention;
FIG. 4 is a view corresponding to FIG. 3 of an alternative embodiment;

20 FIG. 5 shows the locations in the fan units where the velocities of airflow were

measured;




FIG_ 4 is a view corresponding to FIG 3 of an alternative enbodi ment;
FIG 5:shows the locations in the fan units where the vel ocitied 0%{2@%5/\/

were neasured; 18/08/2005 5 FIG 6 is a chart conparing the average
vel ocity .of ai rflow of a fan unit with and without the present invention

over a range of fan bl ower power supply (nmeasured in Hz); and 5 FIG 7 is a
chart conparing the noise level froma fan unit with and wi thout the
present invention and is nmeasured at 52 | ocation one neter directly bel ow
the outlet of the unit DESCRI PTI ON OF° THE PREFERED EMBODI MENTS to A net hod

and apparatus for mnimsing noise froma fair unit is described. In the
foll ow ng descri ption numer ous specific details are set forth such as

i d ffI t d t t d di f
Phe " ot cocHC: Bivasiai sbbitineshe S5k xbBol S airiuibe sl P B AACVEAAR LS e
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Shown in order not to obscure the present invention. FIG I s an expl oded,;
ri ght side, perspective elevation view of the present i nvent ion being
integrated: as part of a fan unit 10. The fan: unit conprises a fan bl ower
12 disposed within abase plate 14, atop housing 16 and-side housings 22

resp?ctl%y ﬁThcﬁgrtf an blo ég%lgﬁ%iéiiﬁ’%ggrgf}ge%!' n.. he p‘%ﬁ?‘n%ﬁ 4 by a
mount P ng
requi redﬁv@ﬁuddmdis%e@ineeaﬁxmo%ntetbedmytbelonvthepuﬂet@fmema '

DESCRIPTION OF THE PREFERED EMBODIMENTS -

10 A method and apparatus for minimising noise from a fan unit is described. In'the
foliomng description, numerous specific details are set fortli such as guides and baffles,
etc. mordatoprowdeaﬂm:oughmdersﬁndmgofthepresentmvenﬁon. In other
mstan_oes, well-known parts such as the motors for the fan blower and ducts connected to
the fan units aré not shown in: order not to obscure the prwenf'inveﬂﬁon. '

FIG. 1 is an exploded, right side, petspectlvc elevation view of the present invention
bcmg integrated. as- part .of a fanr umit 10. The fan: unit compnses a fan blower 12
d:sposed within a base plate 14, a-top housing 16 and side housings 22 respectively. The
| fan blower 12 is supported in the base plate 14 by a mounting 20 on the underside of the

| 20-  base plate I4 Not shown but required for the normal operation of the fan unit 10 is a
motor disposed undemneath the fan blower 12 for providing rotational movement for the
fan blower. ‘




not or di sposed underneath the fan blower 12 for providing rotatlonl
novenment for the fan blower. 18/ 08/ 2005 6 By itself, the fan dfi 408/ 2005
air externally froman air inlet 18 and discharges it via outlet opening
19 as shown in FIG 2. At the outlet opening may be a filter 32 for
renoving large particles or contam nants. While the fan unit 10 is
effective in circulating or ventilating air in a clean roomfacility, the
noi se generated by such unit is annoying. It is 5 a practice in the
‘industry to insulate the fan unit by Iining the interior of the fan filter
with i nsu|léxuw§,hhaf@runmd§aww@%&?gbmmeﬁéﬁﬁﬁ giscirrgss 8 rapuilet

el can 1 oorfPting 1Y 5 oy 36T & AL Bl el flabhecn R ésréﬁﬁ%@%nm e

i Nt r oduceqard ipRrticies ofichhthiMabidd! OWalle idkefshamituro s effdbitivb dilteircilatidghomd edge of

the cl ean room operator, the fan unit becones a source of io0 _contam nants.
In the pro'entdatmgtduene@lcpmroomfamllt}f mmomemwabywhmwmom elt idi es,

ccor dP ng “ARcie e dudety I, e A5 BB D g ReoBlerol B Bl sl © ¢
strategic vdlmesfulaﬁﬂ% xﬁéaeh’als%w& Jp@ﬂ% ﬁ?gltj: fofin %ﬁﬁﬁfh@@sanm@nmy loverwi t hout

contam nating 15 the air f |ow ng hit. fifties al so be placed
al ong theumatshch)fnsﬂhlmgamatbhdsmrte cpmammatc thmﬁlmmrowntfs ityasas pagtieles a pai rt

of shaped_gui 4 di's Lt her si.de ntiall.y of the
fan) bl owe A{ﬂ %@Sﬁﬁ“ﬁﬁﬁ“{‘ﬁ@éﬂt&n i g’ﬁ(ﬂgge unit.
, thhont the knowledge of the clean room operator, the fan umt becomes a source of ‘
" 10 contaminants. In the process, the output from clean room facility such as wafer dies,

compact discs; or disk drives, is contaminated.

' Referring again to FIG. 1, according to the present invention geometric guides are placed
in strategic locations within the fan unit to minimise noise: from it without contaminating
‘15 the air flowing through it. Baffles may also be placed along the path of the airflow. The
present invention uses at least  pairt of shaped guides 24 disposed on either side and
circumferentially of the fan blower. A set of diffusion baffles 26 and guide baffles 28

) for diffusing and directing air from the shaped guides 24 may also be provided. One or
& more of the diffusion buffles 26, guide baffles 28 and shaped guides 24-may be porous,

20  if desired. The porousity may be by using perforations; may be partial or complete over
the area-of the baffles 26, 28 and/or guides 24. Guide baffles 28 may be curved, if
desired. There may also be provided a V shaped baffle 30 below the fan blower for
distributing air evenly to the filter 32.

25 FIG. 3 is a top, plan elevation view of section A-A in FIG. 2 highlighting the shaped
guides 24. The shaped guides 24 are contoured to receive the discharged air from the fan
blower 12 (shown in the dotted circle) and to guide the flow of air with minimum




for diffusing and directing air fromthe shaped gui des 24 may al,so
provided. One or. nore of the diffusion bufttes 26, guide baffllzs/(gg/gr{?cp.s

shaped gui des 24 may be porous, 20 if desired. The porousity may be by
using perforations; may be partial or conplete over the area of the
baffl es 26, 28 and/or guides 24. Guide baffles 28 nmay be curved, if
desired. There may al so be provided a V shaped baffle 30 bel ow the fan

bl ower for distributing air evenly to tthe filter 32. 25 FIG 3 is a top,

pl'an el evahinginivérawtdfens@fivals the Aiffkidnl Yaffles 36, IPYetetdly B9 shhiRdshad@dire
gui des 24. The shaped gui des 24 are contoured to receive the discharged air
from t he f aade of owéallic maiesiplowimose sprimg batdtcffedt aiablel thy immtatlet © igstaldiét ¢akidy f | ow
of air with m ninu / 08/ 2005 .7 nou f turbul ence towards, the .
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14. Thes guRbd§ destednand dseshgemen HG W, e8h ghidp2tnas mbhowblattencB“S" sBajiybhavi ng
I.f desired, hown . in FIG 4, each

oppositely, curved en 17, 5 21. d as
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10 desired. The embodiment of FIG. 4 gives more open flow characteristics, but gives less

control.

The diffusion baffles 26 are at an angle of between 30° and 60°, preferably 45°, to the
surface of the side housing. Each baffle 26 may be a sheet of metal, and may have a
15 matrix of holes or perforations over all or part of its surface. In one preferred form of the
present invention, the perforations are 3.3 mm in diameter with about 50% spacing. The
diffusion baffles 26 are disposed at the angles given above to diffuse the air flowing
from the shaped guides 24. Each baffle 26 is preferably a metal plate and, in the form
described above, has perforations in it. There is a space 31 behind it. Some of the
20 airflow will contact the metal plate of baffle 26 and be deflected downwardly. Some of
the airflow will pass through the perforations. The size of the perforations will
determine whether or not the air will slow when passing through the perforations. Due
to space 31 behind baffles 26, air pressure in space 31 will increase to be the same as
that on the perforations at the strongest part of the airflow. This will force air out
25  through perforations in baffles 26 where the airflow is not as strong.  The space 31 may
have insulation or other material in it to reduce air turbulence in space 31 and therefore

reduce noise. A similar space 37 may be provided behind each shaped guide 24. Space




10 desired. The enbodi nent of FIG 4 gives nore open fIOM/charaﬁ eg$§t|%%
but gives less control. The diffusion baffles 26 are at an ang /2005
bet ween 30 and 60, preferably 45, to the surface of the side housing. Each
baffle 26 may be a sheet of nmetal, and may have a 15 matrix of holes or
perforations over all or part of |ts surface. In one preferred formof the
present invention, the perforations are 3.3 mmin dianeter with about 50%
spacing. The diffusion baffles 26 are di sposed at the angl es given above
to diffuse; 1 ARG G h . IS
preferably Z% Jmﬁfl gl)tfgel&gg ffrcar?s%ﬁf pfélhrm &/glgcsgr gﬁn écg)\a/% aﬁzlgrhﬁhzgr
perforati Omplatelytperfﬁk’e&dicb is a space 31 behind it. Sone of the 20 airflow

will contact the netal plate of baffle 26 and be defl ected downwardly. Some
of the airflow w || pass through the perforations. The size of the
perforations will determ ne whether or not the air will slow when passing
through the perforations. Due to space 31 behind baffles 26, air pressure
in space 3j lgrﬁsda{ed'arssr@ LR 31600 A WSperfdifibd Ofich BR u}tr;&fcrrar&fsl

the strongest part of e alrflow Trsvvr force air o 25 through

per forati omer raH ob péuft Ioéﬂleﬂ&uwaease Slindaﬁy fdrlgnmies g4ndor bafiles 26,128 aﬁﬂrgndq:nace 31

have sul ati on_ or her materi t to reduce turbul.ence in

s pﬁced31 a%@ e led. clp Zreae%rné&%enggr Yk %?fa“@éles‘%l tﬁﬁyerﬁefaﬁr%rfdted

ehi nd ea i on,
gliﬂrtﬁ C%l%. }I%]; usg%pe tﬂ‘8£/hQ s?&%émgnt ahfl dﬁﬁi’alnﬁ.ﬁm(ﬁf Probliedisd

if desire partrcular gui des 24 are partia
avoided.

10 Adjacent and below the lower edge of the diffusion baffles 26 arc disposed the guide
baffles 28 for redirecting the flow of air below the base plate. Guide baffles 28 may be
straight or, as illustrated, curved. Although the guide baffles 28 can have a straight
leading edge, it is preferred they have straight but sloping leading edges 35 as illustrated
in FIGS 2, 3 and 4.

15

In FIG. 3 the placement of shaped guides 24, the diffusion bafiles 26, and the guide
baffles 28 are symmetrical to each other with reference to a rotational axis of 180

degrees centred at the fan blower 12.

20 TheV shaped baffle 30 is disposed below the fan blower 12 mounting for distributing
~ the air flow evenly before discharging it through the outlet opening 19 of the fan unit 10.




conpletely perforated. It is stated above, guide baffles 28 may_al so })e
perforated, with the perforations being 5 over all or part of tllge(isqs 2005
surfaces. Simlarly for guides 24. For baffles 26, 28 and.guides 24, if
perforated, -a cloth covering nay be placed over all or sonme of the
perforations to further reduce noise. By using a cloth, the dislodgenent
and contam nation problemis avoided. 10 Adjacent and bel ow t he | ower edge
of the diffusion baffles 26 are disposeg the guide baffles 28 for

redirecting the fl ow of, air, be t he, base, pl at i de baffl es 28 be
trai ght ofs calehe sep by HAMPaPEL DR ZHRERG SOR A RleGHiaes 2o AU HHER, have
a strai ghtgir |sGahdaGo R thd HiffuSioR ks 20 TheohahRMe 25 hadé 8 HarrBWinsek @B ng

| eadi ng edges 35 as illustrated in FIGS 2, 3 and 4. 15 In FIG 3 the

pl acerment fofmehbpée quvaeSbatles 24 foraiing apicjertion 36 that i Gigniimantln eloger ide
baffles 28.are symmetrical. to.each_other, with reference.to a rotational
axis of 1doe Gepiens ey fagif Tnd B SR TbAAES 3 copgrictien of af fle
30 is di spgged h@'ﬁé&sh&eaii oW RN net R 28D UAYE WA ¥ fliShilzh Piedsiig wlibe air

fl ow evenly before discharging it through the outlet opening 19 of the fan.
unit 10. 1BéR8rkc2dbis therefize t@nesrd] meanthe nbek 2t thaped chafifele?3 foithat that e t wo

air-flow Cari]ratqg\s lVVSIH % s%rgglg ?%]ﬁaﬂlgicﬁgnal as air will generally not flow from low pressure
to high pressure. This significantly reduces turbulence. As such, noise is significantly

reduced, and air-flow efficiency is increased. In FIG. 4 the outlet ends of channels 23

10  are larger thus giving less control over air flow direction, but increasing air flow

efficiency.

FIG. 6 is a chart comparing the é.verage velocity of airflow of a fan unit with and without

the present invention over a range of fan blower settings (measured in Hz). The average

15  velocity of airflow is measured at fifteen different points in the fan fitter unit and
illustrated in FIG. 5 respectively. Referring to FIG. 6, one can appreciate that the
average velocity of a fan 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 unit having the

- present invention is Iess than that without the present invention. As such, considerable

20  energy saving over time can be achieved.

Finally and most imjnortantly, FIG. 7 is a chart comparing the noise level from a fan unit
with and without the present invention and is measured at a location one meter directly
below the outlet of the unit. Measured one meter below a fan unit, the present invention

25  allows the fan unit to operate with far less noise than one without the present invention.




air is noved towards the diffusion baffles 26. The channels 23 hay
narrow neck 25 formed by the curve of baffles 24 formng a projrigc)tquﬁzﬁ’é)5
that is significantly closer to (i.e. less spaced fron) fan unit 12. The

neck 25 creates a constriction on air flow, and 5 thus a high pressure air

zgne within neck 25. Air will flow from high pressure to | ow pressure.
This therefore forces all air in the neck 25 into the two channels 23 so
that the air floww Il be strongly unidirectional as air will generally

not flow f I : ' - Al honief. i e es
Furbul ence. RS GUEReaREBiod Rarbalh REERRY piriollly o IPRIGLER T FIGH A
ef fi ci ency7iwith ampkatedn almethbdand apharams tfbe mindsng fnoish dirome lasfad3urtin iar e

| arger thus givjng | ess control_over air flow.direction, but increasing air
flow effi é‘?@%ﬁ: mﬁl@@m%‘ hat the ieaFes ﬁq;d{lvsa@tw enly and-shaulgaias betigkegra
airflow of :a; hi. W n hhouts, -t i i r ange
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i S measur epresdnt inveh@nhaiefuftidityein mpot appicationk Wehetaoibd tedactionnis requidd. It
illustrated in FIG 5 respectjvely. Referring to FIG 6, one can appreciate
that the Kropkgwlajed tat manyrhapgedand,Alodifigations may Be aaasktby gt ordmarys

I dner  AnCRLR &Y SR bR ddbabing! B e BPAES BN sdoB Y B vddiohas
evident that pressure I'oss of a tan uni aving the resent 1 nvention is

| ess t han ddaibedi t hout the present invention. As such, considerable 20
energy saving over tine can be achieved. Finally and nost inportantly, FIG
7 is a chart conparing the noise level froma fan unit wth and w thout
the present invention and is nmeasured at a | ocation one neter directly




bel ow the outlet of the unit. Measured one neter below a fan unit,

present invention 25 allows the fan unit to operate with far Ie§-§3/r9)848005
than one wi thout the present invention. 18/08/ 2005 10 While the present

i nvention has been described particularly with reference to FIGS. | to 7
wi't h enphasis on a nmethod and apparatus for mnimsing noise froma fan
unit, it should be understood that the figures are for illustration only
and should not be taken a limtation opmthe invention. In addition, it is
clear that the method and apparatus of the 5 present invention have utility
in many applisgRid ons where noise reduction is required. It is contenplated
t hat many changes and nodifications may be nade by one of ordinary skill
inthe art without departing fromthe spirit and the scope of the invention
as describedA fhﬁ/lﬂ&/cz;ﬁfﬁisﬁ]g aCllakVBTah. bléwtradisposid onarfpsé plateg adop heasbga f an

bl ower dispos n a ba op_.housi n ouypl ed to sai ase Iate
with an inlet® iﬁ%ﬁeﬁ Vﬂ@x@] fv&téwﬁwgdmdomE%ie*ausn%&)fpwgﬁ?gﬁonﬁﬂ

encl osing the l,gte
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di schargi ng apanirig) ﬂmfgh being foudiaeingogiethraugh thé afietaipening add ifor.di¢dhatginge f an

unit has: :
air through the outlet opening, characterized in that the fan unit has:

at least a pair of shaped guides disposed on said base plate within said fan
unit and circumferentially of said fan blower for receiving air discharged

therefrom;

10 said shaped guides forming a pair of air flow channels having a neck
portion where the air flow channel is of significantly reduced width to

create substantially unidirectional air flow in each air flow channel;

whereby the flow of air guided is with reduced turbulence compared to a fan unit
which does not have the shaped guides, such that noise from said fan unit is
15 minimised without requiring conventional sound insulation material in contact
with the air flow path and without introducing contaminants from such sound

insulation material into the airflow through the fan unit.

2. A fan unit as in claim 1, wherein there is provided at least a pair of diffusion
20 baffies disposed within the fan unit and at an output of said shaped guides for
diffusing the airflow therefrom.




at least a pair of shaped gui des di sposed on said base plate wthj
fan wunit and circunferentially of said fan bl ower for receivi néqug?ZOOS
di scharged therefrom 10 said shaped guides formng a pair of air flow
channel s having a neck portion where the air flow channel is of
significantly reduced width to create substantially unidirectional air
flowin each air flow channel; whereby the flow of air guided is with
reduced turbul ence conpared to a fan uniz which does not have the shaped
gui des, sugh tNalA%higs if OiRal dnbfh tBlclis bioviRal RaSlaSesk I blilibatfles
requiring conventional sound insu at| on mat in contact 1th the air
fl ow path and widisheset witltin esid damgnit and adjacan ts sdid diffisicrhbafenfbr direstih@t i on
material into the airflow{ roug the fan unit. 2. A fan unit as in claim
1, wherein ther 8§eW Beloy; iskbase Plafast a pair of diffusion 20 baffles

d| sposed within the fan unit and at an output of said shaped guides for
diffusing the airflow therefrom 18/08/2005 12 3. Afan unit as in claim
2, wherein there is provided at |east a pair of guide baffles di sposed
within said fan unit and adjacent to said diffusion baffles for directing
ai rfl ow betow sAifdn baises plasbed in claim 3, further comprising at least one V shaped baffle

disposed on the underside of the base plate for evenly distributing the airflow, the
flow of air being guided with reduced turbulence compared to a fan unit which

does not have the shaped guide, pair of diffusion baffles, pair of guide baffles,

and a V shaped baffle.
10
5. A fan unit as in any one of claims 1 to 4, wherein said shaped guides are coupled
to said base plate with a plurality of clips.
6. A fan unit as in any one of claims 1 to 5, wherein said diffusion baffles are
15 disposed at an angle of between 30° and 60° with the surface of said side
housing.
7. A fan unit as claimed in claim 6, wherein the angle is 45°.
20 8. A fan unit as in claim 3, wherein the lower edges of the guide baffles are

“substantially sloping.




54 Afan unit as clained in claim3, further conprising at le
shaped baffle disposed on the underside of the base plate for 3§Jn¢€?2¥05
distributing the airflow, the flow of air being guided with reduced

turbul ence conpared to a fan unit which does not have the shaped guide,
pair of diffusion baffles, pair of guide baffles, and a V shaped baffle.
10 5. Afan unit as in any one of clains 1 to 4, wherein said shaped gui des
are coupled to said base plate with a plurality of clips. 6. A fan unit as
in any one9of chahkfEnilad B Baim¥)&¥IR dIn BRI 18weF ddeu$b0Re BAIE bafle8bBtweta the

di sposed at an angle of between 30 and 60 with the surface of said side
housing. 7. A fewmeraate substantiallystraight.cl ai m 6, wherein the angle is 45. 20
8. Afan unit as in claim3, wherein the | ower edges of the guide baffles
are substantially sloping. 18/08/2005 13 9. Afan unit as in claimS3,
wherein the | ower edges of the guide baffles between the coners are
substantially straight. 10. A fan unit as clained in claim3, wherein one
or nore of 10.t heAdh Uit a®6labadd inedaim 3, Whereivbidcornabk! aFsthenirhéien shaared

gui des, are perforated. .
5 the guide bafiles and the shaped guides, are perforated.

11. A fan unit as claimed in claim 10, wherein the perforation is over a part only of

the baffles and/or guides.

10 12. A fan unit as claimed in claim 10, wherein the perforation is over all of the

baffles and/or guides.

13. A fan unit as claimed in claim 11 or claim 12, wherein the perforations are

covered by a cloth.

15

14. A fan unit as claimed in any one of claims 1 to 9, wherein the shaped guides are
substantially S-shaped and have oppositely curved ends.

15. A fan unit as claimed in claim 14, wherein one end of each of the shaped guides

- 20 has a radius of curvature greater than the other end to form a flattened S-shape at

the one end.




11. Afan unit as clainmed in claim 10, wherein the perforation i Ver
part only of the baffles and/or guides. 10 12. A fan unit as cﬂ?ﬂﬁﬁﬁ/?ﬁ05
claim 10, wherein the perforation is over all of the baffles and/or

guides. 13. Afan unit as clainmed in claim1l or claim 12, wherein the
perforations are covered by a cloth. 15 14. A fan unit as clainmed in any
one of clains 1 to 9, wherein the shaped guides are substantially S shaped
‘and have oppositely curved ends. 15. fan unit as claimed in claim 14,
wherein one end of each of the shape des 20 has a radius of curvature
greater tHR&n tAdanppibas El%ﬂﬂf{domf b f‘ﬂ’%&{%ﬂ@d’“s S cagh of theeshaned end.

18/ 08/ 2005 14ég$ﬁ :ﬁ@ claimed in claim15, wherein the one end
of each of th substantially straight. 17. A fan unit as
clainmed in any one of clains 2, 3, 4 or 6 to 13, wherein the guide 5
baffl es are curved. 18. A fan unit as. clainmed in any one of clainms 2, 3, 4
or 6 to 13, wherein the diffusion baffles are curved.

17. A fan unit as claimed in any one of claims 2, 3, 4 or 6 to 13, wherein the guide
5 baffles are curved.

18. A fan unit as claimed in any one of claims 2, 3, 4 or 6 to 13, wherein the
diffusion baffles are curved:

i 100 19. Afanlmxtascfaimedmanyeneofclmmslfi 4or6tol3, Wheremthegmde
tnﬁhsmeﬂm;

20. Afanmntascla:medmanyoneofclmmsZ 3, 4 or 6 to 13, wherein the
diffusion baffles are flat.

e




io 19. Afan unit as clained in any one of clains 2, 3, 4 or 6t 3
wherein the guide baffles are flat 20. A fan unit as clained iA%a(rlﬂﬁéF%QQﬁ

clainms 2, 3, 4 or 6 to 13, wherein the diffusion baffles are flat AR
FLOW CONTROL MEANS The present invention has a pair of shaped gui des each
form ng a narrow neck for directing the external air drawn froma fan
blower in a single direction to reduce {4rbulence and thus noise. The
unidirectional air flow fromeach shaped guide is then diffused, and
distributed evenly to the outlet of a fan unit. Furthernore, the present
invention is inplenented in dinensions substantially simlar to that of the
fan blower in terns of heights. As such, the present invention mnimses
noi se of a fan unit even in |ow clean-roomceiling heights.

AIR FLOW CONTROL MEANS

5  The present invention has a pair of shaped guides each forming a namow neck for

. directing the external air drawn from a fan blower in a single direction to reduce
"’) turbulence and thus neise. The unidirectional air ﬂdw from each shaped guide is then
diffused, and distributed evenly to the outlet of a fan unit. Furthermore, the present

invention is implemented in dimensions substantially similar to that of the fan blower in

10 terms of heights. As such, the present invention minimises noise of a fan unit even in.

low clean-room ceiling heights.




