; XYe3eJ(d "P6T49 A METHOD AND APPARATUS FOR M NI M SI NG UNI T
FI ELD OF THE | NVENTION s The present invention rel ates Panmwwm%
apparatus for mnimsing noise fromair noving devices. | , the
present invention pertains to a systemfor reducing noise froi¥¥fan unit
in aclean roomfacility. 1o BACKGROUND OF THE INVENTION It is conmon for
nodem production and testing facility to control the parti N the air
that circulates within clean roomfacility in order to ensmymwﬁwmﬂwml ty
of its output. Wiether be it wafer dies,! conpact discs or ne

drives, effective fan units are needed to not only keep the paf¥pe e
content wthin the £AMEHODOANT AREARAN LS EOReVENBMISING NOISEI so, to
circulate the air which the workers breathe. However, such powerful fan
units create excessive noise. It %W%%m@se insulation material to
line the conduit to or within the reduce the noi se generated
by the fan bl owers. Over tinme, however, the particles or fibres fromthe
insulation material are 20 dislodged fromthe surface and contam nate the
clean roomfacility. 2 The problem associated with the particle content
in aclean roomfacility is exacerbated in confined space or enclosures
such as a HELD OE{HE/INMENATONbri cati on plant. By confined space, the
present invention envisages the height of the ceiling to be |less than three
neters. Because of the |ow height 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

the parti chi gessnt snwehtidn edifed td QMBth@Chhd hpypaeAid eGtRRhirhRirkUsdlsd! ohS air

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

noise from a fan unit in a clean room facility.

10 BACKGROUND OF THE INVENTION

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,

15  but also, to circulate the air which the workers breathe.

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

20 dislodged from the surface and contaminate the clean room facility.



|0 It is another object of the present invention to mnimse the noise
generated by fan units without doing away with the existing fan blower in a
confined clean roomfacility, preferably w thout any conventional sound
insulation material. SUMVARY OF THE | NVENTION Wth the above and ot her
objects in mnd, the present invention provides a fan unit conprising at

| east a fan bl ower 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, 8aid side housing further having an
out| et operHenfoblemMeaskciatb® with the hadicRNdierRiin alchiaf ¥86mtfa@ ity Rika@Batkdg and
for discharging air through the outlet opening, the fan unit having at

| east a painrcopfinghapad guendesuwies padeds enmadti-stotya wafes| febgcationhplans ai By f an

unit and cirgunferentjall f. said fan. bl ower, f.or receiving air .di scharged
her ef romeoBEHe SEpchE el dnyain sgvisegss e briehs §CHE SHIBHA R S HEH ng- a
neck portipile méeddheB&aLitEof e foOReighPRBS NS tBE ndise Frdnh GaD uhits & qHREd
width to create substantially unidirectional air flowin each air flow
channeb; whenoabged. he flow of air guided is with reduced turbul ence conpared
to a fan unit which does not have the shaped guides, such that noise from
said filter unit is mnimsed wthout requiring conventional sound 5
insulation material in contact with the air flow path and wi t hout

i ntroduci ng contam nants from such sound insulation material into the

ai rfl ow t loRIRCGT OFErHBMVENTION ef erably, there is provided at |east a pair
of diffusion baffles disposed wthin the fan unit and at an output of said
shaped guides for diffusing the airflow therefrom There 1 o nay al so be
provi ded atid amebjegt phthe preseniiigeenban ftp avininisg dhe doiset generatedi by famunits t and

dj id diffus ffl f ' i pg.,ai rfl I .d b
ol o, FutHERhetebiph e kol SLofe! SR BouRkfonief i BRI 060

t he underside of the base plate for evenly distributing the airflow, the
flow aqb air being guided with reduced turbul ence conpared to a fan unit

whi ch does not have the shaped guide, pair of 15 diffusion baffles, pair of
gui de baffles, and a V shaped baffle, The shaped gui des may he coupled to
sai d base Ibqsapgt%ﬁ hect 0%%%%%@% tg4ninypige g?‘?éloéﬁefgeﬂ@?éﬁ%def?‘? PBES ray be
di sposed at; t . I i .t he surface
of said s?ﬁtelﬁ)ﬁggggggﬁ{’rﬁgﬁldg@m&?s e g%g%é(fﬁgﬁrﬁlgsgé?ﬁd@a b%?aﬁlqggwrrféé}h é 20

subst ant i grdfgrablyopitigt any sattvehtdorial adund istulatiophhateridle shaped gui des may be
substantially S-shaped and have oppositely curved ends. Preferably, one end
of each of the shaped gui des has a radius of curvature greater than the
other end to forma flattened S-shape at the one end. It may even be
substantially 25 straight. 4

15 SUMMARY OF THE INVENTION

With the above and other objects in mind, the present invention 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



w One or nore of: the diffusion baffles, the guide baffles and the shaped
gui des nmay be perforated. Preferably, the perforation nmay be over a part
only or all of each of the baffles and/or guides. The perforations nay be
covered by a cloth. The guide baffles nmay 5 be curved. BRI EF DESCRI PTI ON OF
THE DRAWNGS FIG 1 is a exploded, right side, perspective elevational view
of the present invention 1 o being integrated as part of a fan unit; FIG 2
is a front, cross-sectional elevation view of the system of geonetric

gui des and baffles of the present invenBion together with filter of a fan

unit; 15 Riffere 3hé 2irdfldWPchaRhdNisebfevighifittint eaueéd St AN cRar kibstinalld
hi ghlighting the shaped guide and curved baffle of the present inventlon;

FIG 4 is vaidifeetionsdarrefqw melcand ainflpwchagneds whereby ther flew iof @iregrided] isewith 20
FIG 5 shows th ocations in,the.fan.unjts where .the vel.ocities of ajrflow
were oo drdifed frbRERo Clpast {a Efengmit i Ry hei e A RPRS efer ayeh
velocity Qharahdifd @nPlsa HiRBr WhitlisWnldim@Rd WhORUeqhit@gPEsBMiordal \@dhd ON
over a range of fan bl ower power supply (neasured in HzZ); and FIG 7 Is a
chart @6onpssulaigpnt heatergdl sen |cenekct fwitin thef aiv floint patht andn dvitkiouh cintrotiheng
present invention apd is neasured al a | ocat.ion one.nmeter directly bel ow
Phe” out | eteoBRminR o SR T e O AR B BRI R e hod
and apparatus for mnimsing noise froma fan unit is described. In the
foll owi ng description, numerous specific details are set forth such as

gui des and baffles, etc. in order to provide a thorough understandi ng of
the present invention. In other instances, well-known parts such as the

not or s f orPrefaesblyathdse asaprovided afideastsa painred clifesion bafifles Misposadi wishiar the fan

shown in order .ngt to obscure the present. i nventiaon. FLG i S an gxpl oded,
ioht i damtgadcam CUBNATTcyit el Edicoror fLpneath iiycherdin el hiae

i nt egrigt egnAsSalRRbt pevided ANeadiat palOof Jii8e baflel MidpoSAMthinesdidffthiPhayer 12

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  diffusion baffles, pair of guide baffles, and a V shaped baftle.

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 sposed 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 nounting
20 on the underside of the base plate. Not shown but required for the
normal operation of the fan unit 10 is a notor disposed underneath the fan
bl ower 12 for providing rotational novenent for the fan bl ower. 6 By
itself, the fan unit draws air externally froman air inlet 18 and
di scharges it via outlet opening 19 as shown in FIG 2. At the outlet
opening may be a filter 32 for renoving4large particles or contam nants.
VWhile the fan unit 10 is effective in circulating or ventilating air in a
\\\clean roomfacility, the noise generated by such unit is annoying. It is 5
__—a practice in the industry to insulate the fan unit by lining the interior

of the farPHe onwerewk phg didfusion; badflos ths guife bafflen and thgshaped gpides maanbe or
fibregl ass, t , L i nsul at | ent

cont am nat grtjtbj%féecgt": Ipélgf%}af%% r;[1h$§§fffnltaf[t lgg angwp:) g? talv?:ﬁP & Z}Sa'{{‘ g"nl?ﬁ{ egﬂs ?kre % 3%:}2 %g rt}ég

di sl odged baffibsiafitifop guides] Thetperfbrations fbl BecoVeredigya tlvth. Tl gutietbaffi¥d eyt the
know edge of the clean room operator, the fan unit becones a source of 1 o
cont anfna®esurved. t he process, the output fromclean roomfacility such as
waf er dies, conpact discs, or disk drives, is contam nated. Referring again
to FIG 1, according to the present invention geonetric guides are placed
in strategic locations within the fan unit to mnimse noise fromit

W thout contam nating 15 the air flowng through it. Baffles may al so be

pl aced al GRIEFIBESGRIPTION OF THE DRAWINGS present invention uses at |east a
pairt of shaped gui des 24 di sposed on either side and circunferentially of
the fan blower. A set of diffusion baffles 26 and guide baffles 28 for
diffusing and directing air fromthe shaped guides 24 nmay al so be provided.
One or nore of the diffusion buffles 26, guide baffles 28 and shaped gui des
24 may be Hgr 9us.a SPldded IRsht’ S8k, pERGOROLSTdtdonABYieR ot PSR invention
perforations; may be partial or conplete over the area o? the baffles 26,
28 andpbor bgingdeegited Spadefldid i@g 28 may 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 the filter 20. 25 FIG 3 is a top, plan elevation view of
section A-Ain FIG 2 highlighting the shaped gui des 24. The shaped gui des
24 are contoured to receive the discharged air fromthe fan bl ower 12
(shown i n HiGge2 39 htRmt, CrbGlREticM eleQaiot diewt b¥etht |sosef ofadeométridgulied sam 7
anmount of turbul ence towards the diffusion baffles 26. Preferably the
shaped guibdfiesaf thermaerenbinvemticn togetheravidh fiker offedfer unity i ng back effect enabl e
the installer to install it easily by inserting it between a plurality of
clips 36 disposed on the base plate 14. The guides 24 may be generally "S"
shaped as shown in FIG 3 by having oppositely curved ends 17, 5 21. If
desired, and as shown in FIG 4, each guide 24 may have a flattened "S"
shape 1by Fi@Gi Ads anep.epidn 2levafiorn vigmeaf gectipadi-AsinoFIG WD iphliglktinghthe shapedl?.
Ends 21 may, have a varyipng radius of curvature and nmay blend rel atively
snoot hl y @4y an épweaé@éﬂecqﬂ%p@ﬁ% eI as is shown in FIG 4. The
variance in curvature may be to progressively increase the radius of
curvature towards the end of ends 21. The ends 21 may be straight, if 1 0
desired. The enbodi nent of FIG 4 gives nore open flow characteristics, but
gives less control. The diffusion baffles 26 are at an angl e of between 30
and 60, prféGes idd yiewxorespandimgsoFlGcEobdn slieenadivdentbodimnent;. Each baffle 26
may be a sheet of netal, and may have a 15 matrix of holes or perforations
over all or part of its surface. In one preferred formof the present
invention, the perforations are 3.3 nmin dianmeter with about 50% spaci ng.
The diffusion baffles 26 are di sposed at the angles given above to diffuse
the aip flR@i vgshdvamid cationeh gheé das vifts kiagb thaffelRitZd b apfiehenald y a
netal plate and, in the form descri bed above, has perforations in it. There
is a spacan@sugdhind it. Sone of the 20 airflow will contact the neta

pl ate of baffle 26 and be defl ected dowwardly. Sonme of the airflow wll
pass through the perforations. The size of the perforations will determ ne
whet her or not the air wll slow when passing through the perforations. Due
to space 31 behind baffles 26, air pressure in space 31 will increase to be
the sane 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
airflowis not as strong. The space 31 may have insul ation or other

material in it to reduce air turbulence in space 31 and therefore reduce
noi se. A simlar space 37 nmay be provided behi nd each shaped gui de 24.
Space 8 37 may contain insulation, if desired, particularly if shaped

N ”~ A o . I |




conpletely perforated. It is stated above, guide baffles 28 nay al so be
perforated, with the perforations being 5 over all or part of their
surfaces. Simlarly for guides 24. For baffles 26, 28 and guides 24, if
perforated, a cloth covering nay be placed over all or sone of the
perforations to further reduce noise. By using a cloth, the dislodgenent
and contam nation problemis avoided. to Adjacent and bel ow the | ower edge
of the diffusion baffles 26 are di sposed the guide baffles 28 for
redirecting the flow of air below the bdse 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 sl oping

| eadi ng edges 35 as illustrated in FIGS 2, and 4. 15 1n FIG 3 the
pl acement 6. & Kb ng the gygeaggivelogey st‘:' aigtlow oka ]f%‘,‘méﬁ’éfhtaﬁé wthows

baffles 2 - . 1 C ' i onal
axi s of 183 e BIVEhAOF Suor daRl i BsyeP bhied SByFREAARG) A IBEIOTT ¢ 30
i s disposed below the fan blower 12 nounting for distributing the air flow

evenly before discharging it through the outlet opening 19 of the fan unit
10. 9 As can be seen, the two shaped baffles 24 create two air-fl ow

channel s t pr.ough which air.is noyed towards the djffuysi.gn baffles 26.
The channditg: 34 Gt SO J0Re So'e GPHG By THENb gy v B0 dierresens 4
formng a;preieh bh@R Mehshit@lar h ocligNbhd MRRE ite&lyIREEw HR duttefof theSRitSPACE
from fan unit 12. The neck 25 creates a constriction on air flow, and s
thus a high pressure air zone within neck 25. Air will flow from high
pressure to |l 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 r I hi gh pressure. This
significaﬁﬁﬂﬁfgtﬁﬁgggsfaﬁﬁﬂ?ﬁ ugkhgﬁégﬁgﬂﬁﬂﬂﬁNis is significantly reduced,
and air-flow efficiency is increased. In FIG 4 the outlet ends of channels
23 1 o are larger thus giving |l ess control over air flow direction, but
increasing air flow efficiency. FIG 6 is a chart conparing the average
velocity of airflow of a fan unit with and without the present invention
over d0radyanedhod and gppatatus Sax Minigysingpdser Bam; a fpp junitTis descrihegy e Iy ghe

Loci "t o o f . \ .
Frtcer uniodibiofiromo Rt ol B8 4 i TA byt hucs Bl BENAT
one can app.éficad& tohgrovideer thoespBcundetsariding of tie Heentihientiohh Inhéthpr esent

invention is higher and nore even than that w thout the present invention.
It is evi desincesarelipknoygpasts|syelsasthe maters forthe fapklpywer andedystscapapectedittent i on
is less t .t ' t . consi derabl e 20
ener gy sagﬁag&g®gﬁ@%fﬁgH%gﬁpﬁgﬂg§ﬁﬁg&%@&¥§¥&Q$E$$§§3§#§§?Linportantly, Fl G
7 is a chart conparing the noise level froma fan unit with and w thout the
present invention and is neasured at a |ocation one neter directly bel ow
the outlet of the unit. Measured one neter below a fan unit, the present

inventionﬁiﬁ ?Lloms t he fan uni.t to operate with far %egs noi se. t han one
Wit hout t p d3 @Rt e¥p ﬂ’t P%IH. side, perspective elevation view of the present invention

being integrated as part of a fan unit 10. The fan 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
20 plate. Not shown but required for the normal operation of the fan unit 10 is a motor
disposed underneath the fan blower 12 for providing rotational movement for the fan

blower.



~0 While the present invention has been described particularly with
reference to FIGS. '1 to 7 wth enphasis on a nethod and apparatus for

m nimsing noise froma fan unit, it should be understood that the figures
are for illustration only and should not be taken a limtation on the

i nvention. In addition, it is clear that the nethod and apparatus of the 5
present invention have utility in many applicati ons where noi se reduction
is required. It is contenplated that nmany changes and nodifications nay be
made by one of ordinary skill in the art without departing fromthe spirit

and the sqppgsef§ tHelTen LAY GrwsQir S&erfSIREfrbResh air infdt AB MBd Hischargédit Wi butlet

conprising ‘at |east a fan bl ower disposed on a base plate, a top housing
coupl ed t ®pssing 19=aseshovatio RIG: B. At therpetiet sypening gnayabria dilige 3Adas removdoapl ed

to said t housi for encl osj ngt,h an. unit. ai d_si de housi further
havi ng. an 1BF IG5 BE RPRGTIERE T I BelRgraiaimt B RgRefe B Ptlfashar i o
openi ng aRdnfiRfingl b ¢ A cRan Sodth Facdility Oe hoisk @edthte@ by RANIIDIs aaReYiAE! Brikzed
in that the fan Unit has: at |least a pair of shaped gui des di sposéd on said
base pbat @ mattideninghe dndustry doinsulatel thei fao wmfitelye lining |the irdérieradfdthe fan Hiltswer
for receiving. air .discharged therefro sai d aped gujdes formng a
ot 1 of e HHT et b B i AS SBOTEEC E Vo B e IRt AU e Sinnel
is of signinfd GRR! in¥ulafslt RN HeRd 16 cohafifats WRSEIRA Fqin Yadily Ay fatitregal
air flowin each 1ail# ?x?%w cﬁannel ; wﬁereby the flow of aiarl 3"& elcsj&ihs with
reduced t drdmlthn smfmnmarcﬁdodgedaaﬁdamtwdbq;ed/@t@ hhed eieBow athrdvgh ethe hfen shndped
gui des, Sl{ﬁpthcguqat e rl]c?llmsv ed]:gtl;. %Ent ef:i Ic ear]; ?Qonllj n()lp%re{t()sr, the fan unit 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 a 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 20.

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



15 mini m sed w thout requiring conventional sound insulation material in
contact with the air flow path and without introducing contam nants from
such sound insulation material into the airflow through the fan unit. 2. A
fan unit as in claiml, wherein there is provided at |east a pair of

di ffusion 20 baffles disposed within the fan unit and at an output of said
shaped guides for diffusing the airflow therefrom 12 3. Afan unit as in
claim2, wherein there is provided at |east a pair of guide baffles

di sposed within said fan unit and adjacént to said diffusion baffles for

di recti ng amiduint eMtudtsieWe 36watdb @feediplusibg baffled 26A PréforabRi the 3Rapeldaduidd dré
claim3, further conprising at |east one V shaped baffle disposed on the

under si de madethenﬁdbe npteri “ﬂ’@ﬁe amngl Backi e§eetiapable tlae inkteller tofingsel] itrdasily | ow

f b th bul h
Goce. not 1B itisin TR, S RS oSl B e hep s nleee P Y% kil o
baf fl es, aadnay bk géhemg "saﬁﬁdped a§ Shdwn i F1GN3 lb@'hbvﬁg o'pgoéiféyy Qifedéndsl1di ms 1

to 4, wher ei n sai d shaped guides are coupled to sald base plate with a
pl ur al Bt y 23f Ifcdesiped, agd apshewn imFIG 4sedch gaide Zhmaphayd aﬂn@em:cdt“@" shapehby ei n

d diff baf f 15 di bet d 60
wth the daviBeRtgmic B EemihgRanngt corvaills B ShelT 7 BRI E Rases ARG 87 o
wherein t %r}aﬁ@}amssofﬂcﬁwaa@e @nd fhd %radleﬂdﬂ'elat@&y' sthdotial ml& thwﬁ %s%!e&n?e'”'ﬁdé over

edges of the guide baffles are substantially”sloping. A fan unit as
i n cl ai m 3yallshes &i showhen Ftuet. Etyemiante mmlrmnmdenayabefuoqxogressw@bmmi'aase

wher ol n ofte o boupanie B e o o pdec. 'She kBaH deoay PSR ¢ he

shapedoguigdgiged. a1 é?ﬁlScfdi&h@ﬁtE‘cﬁL F1&l4 gi\lésaﬂofé '?J'pbn ﬂ%wcé}ﬁfd%sh& shagived s
wherein the perforation is over a part only of the baffles and/or gui des.

10 12. A fcantrelnit as clainmed in claimai0, V\/nereln the perforation is over
all of the baffles and/or guides.

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



13. Afan unit as clained in claim11l or claim112, 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 gui des are substantially S-shaped and have
oppositely curved ends. 15. A fan unit as clainmed in claim14, wherein one
end of each of the shaped guides 20 has a radius of curvature greater than
the other end to forma flattened S-shape at the one end. 14 16. A fan
unit as clained in claim15, wherein the one end of each of the shaped
guides is substantially straight. 17. A8fan unit as clainmed in any one of
clainms 3, 3 @ay Soht@inlihsulatien, i esired, puitidalabyififshaped @iidesc2d wedpartidly Ah% AUE
A9{ . A{.AU. Ah . Ah9. AL. A&h?,. Ah .AhE . A AR/ . <SU25QIK#|- | m
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10  Adjacent and below the lower edge of the diffusion baffles 26 are 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 baffles 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  The V 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.
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As can be seen, the two shaped baffles 24 create two air-flow channels 23 through which
air is moved towards the diffusion baffles 26. The channels 23 have a narrow neck 25
formed:- by the curve of baffles 24 forming a projection 33 that is significantly closer to
(i.e. less spaced from) fan unit 12. The neck 25 creates a constriction on air flow, and
5  thus a high pressure air zone within neck 25. Air will flow from high pressure to low
pressure. This therefore forces all air in the neck 25 into the two channels 23 so that the
air flow will be strongly unidirectional 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 average 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 less than that without the present invention. As such, considerable

20  energy saving over time can be achieved.

Finally and most importantly, 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.
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limitation on the invention. In addition, it is clear that the method and apparatus of the
5  present invention have utility in many applications where noise reduction is required. It
is contemplated that many changes and modifications may be made by one of ordinary
skill in the art without departing from the spirit and the scope of the invention as

described.



10MUMJ 10MUMW/ [/ -ON1QLIdEXY: Ff/!3 s'10% U&' ()-%10% U& ()- f!10% U& ()-#10%
U&' ()-3&10% U&' ()-3!10% U& ()-11 2x2222294xnb@f/!! @10%h& ()- 10 U 10 U
10 U 1s!'10% U&' ()-/"10% U& ()- * 10% U& ()- ,)10% U&' ()-9445]678
cz[9mb@f /1! 1 #10%6hQh&' () - #10%
h& ()-!6#10%WhVh& ()-!#SHL10UChCh&' () - 9! #SH10UChCh&' () - 9@10% h&' () -
chiicjrkeo;t;; ~@f/1113,110% & ()-3s!10% & ()-!'& (10%"& ()-43!10% & () -
10, 10, 10 ,/#10%, & ()-; +<~<<<<<<<xmbCFf/!1!13

11

CLAIMS

1. 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 enclosing the fan unit, said side housing further having an outlet

5 opening, the fan being for drawing air through the inlet opening and for discharging

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 baffles disposed within the fan unit and at an output of said shaped guides for

diffusing the airflow therefrom.
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3. A fan unit as in claim 2, wherein there is 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.

5 4 A fan unit as claimed 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.
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9. A fan unit as in claim 3, wherein the lower edges of the guide baffles between the

corners are substantially straight.

10. A fan unit as claimed in claim 3, wherein one or more of: the diffusion baffles,

5 the guide baffles 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.
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16. A fan unit as claimed in claim 15, wherein the one end of each of the shaped

guides is substantially straight.

17. A fan unit as claimed in any one of claims 3, 4 or 8 to 13, wherein the guide

5 baffles are curved.



