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'Fsi ther only clockw se or anti-clockw se.

0. 8 MAR 2004 WD 01/ 23764 PCT/ SG99/ 00097 APPARATUS FOR M NI M SI N& BiavisR 2004 A
FAN UNIT The present invention relates to an apparatus for m nim sing noi se
fromair noving devices, such as fans, air blowers etc. In particular, the
present invention relates to a fan unit which may be used with a filter.

It is cwiomve3vet control the nunber of particles in the ai pCT/SGH9/OGET N
production and/or testing facility ih order to ensure the quality of its
output. Whether be it for wafer dies, conpact discs or nenory disk drives,
effective fan filter units are needed to not only keep the particles
contents within the clean roomat acceptable levels but also to circulate
the air to nmaintain a pleasant working environnent for the clean room

wor kers. However, fan filter units create excessive noise. It
is known to use & EMINIMISING NOISE IN AdeAM UNHHuit to or within
the fan filter units to reduce noise. However, over tine, the particles or
fiber fromthe insulation naterial are dislodged fromthe surface and

cont ani Ahe @resent invention wmiates et iappardins for alMieRiae soRk Ftds a4 Hbvign filter
noi se i g part i'\'():ﬁg‘lt artJ %/ exalger bated in confined spaces or enclosures such as
a mul ti “SETTy WA APQA VAVEGED| A partgylap Jhe Prrsentspeension relatesppes ent

i nvent | AR WSS Ry HRasBeWiila fket he ceiling to be less than three neters.
Low cei lings cause hoise fromfan filter unit to be particularly
pronounced. Previously, an apparatus which mnimses noise froma fan

filter | bgen ested by _the.current applicant in WD 99/11984.
I—|l)vveverl',!|q‘lf %8“%—503 h@p%‘a“%’ig% gumger %f IPPg“ci%r‘F‘i C:1 aéFEE! I@ﬁ“‘éﬂﬂf:}/ papdusiionhe desi gn
to be umfbrwestingf ABHityM ofder Qb 2nSurdi thd qRalith 'GTAR! SRl WhthdrohE & kgn. |- €.

wafer dies, compact discs or memory disk drives, effective fan filter units are needed
to not only keep the particles contents within the clean room at acceptable levels but
also to circulate the air to maintain a pleasant working environment for the clean room

workers,

However, such powerful fan filter units create excessive noise. It is known to use
insulation materials to line along a conduit to or within the fan filter units to reduce

_noise. However, over time, the particles or fiber from the insulation material are
dislodged from the surface and contaminate the clean room facility.

The problem associated with fan filter noise is particularly exacerbated in confined

‘) spaces or enclosures such as 2 multi-story water fabrication plant. By confined space,

the present invention envisages the height of the ceiling to be less than three meters.

Low ceilings cause noise from fan filter unit to be particularly pronounced.

Previously, an apparatus which minimises noise from a fan filter unit has been
suggested by the current applicant in WO 99/11984. However, the S-shaped baffles of
this earlier design only allow the design to be used with fans which rotate with a

predetermined orientation, i.e. either only clockwise or anti-clockwise.



PCT/ SG99/ 00097 Recei ved 27 August 2001 U 8 MAR 201 The pres&fL/PHIQAPF
attenpts toaddress the above probl em of reduci ng noi seRaesived 2% Augush 20013
fan unit, w thout increasing contam nation caused by the unit. Theg prﬁﬁﬁn?m
i nvention also attenpts to increase the power efficiency of such a Ta

unit. The invention also can be used regardl ess of whether the fan rotates

In an anti-g¢lockw se or .cl ogkw Lrecki ' ' .
provi des a ﬁgﬁpﬁeﬁﬂ%%‘gﬁﬁ&o}lg | ﬁﬁpéet? gga%?som%ra CVS;E??DQI%‘Z%%%% t ala‘rgg?cr:llagad
plurality oféviﬂi a]gaﬁinﬁgtsfx&imog? iﬁ&:rbad‘uhg)‘d?]mbmgon cpmsefri o tllgsumdets ﬂ'hsoppmdraton
opposite sides of sai an ower in the sajd air w pl ane t 1 uj de
the flow of I¥eptipakipatierpls to Mrense g{ﬂ%&éﬁﬂﬁﬂ%@‘ %&@P?@“éﬂ& ?hﬁ&h‘fe%ﬁon

opposi te saify chBe lifed ArSvivtid] the PinYdtht@aA AnGideodRVISD0S VIBRRvideC

about a synmetry plane erpendicular to the air flow plane fornmed through
the cent¥e divedionr. f an and an i ndent, and upper and |ower baffles at each
end of the guides to direct air out of the unit, the baffles being

arranged perpendicular to the direction of the plane of air with the | ower
15 baf f| e bFheptekeriteventipe prdadds afah haitbahptisisg bei ng-i ncl ined wi th respect

to one anot her such that the distance hetyee he.baftf]| es. decreases in a
direction aG\Eg}‘Q?‘HFﬁ . WB@W‘FW@@WQ@ A@W@ﬂ%ﬂ%’mﬁ?ﬁ%pect to
the fan al | ppgirbhgnided asqu‘ea oh%p?ﬁﬁdz sides of bd fediBloWasinithendd ek FvwlbREt of
the direction of orientation of the fan, 20 In addition tq the indent, the

gui des Yt e gride Srefigw opaipbeigegn e Wwogdesy gach guidshaging oy ndefopprsife, gaid
eabn gui dorhes S eTRBIAE SRR diY AR R SRR Shr e MR
snoot hl'y vaperperdiadaniol the ain flow @linedfermedy faoughothe cpmtes of tis|fgn and iapcindent,
Protrusi ons,, S Q¥ Snd hiker BRE at each end of the guides to direct air out of the unit, the
baffles being arranged perpendicular to the direction of the plane of air with the lower
15  baffle beneath the upper baffle the baffles being inclined with respeet to oneanetiter,.such
that the distance between the baffles decreases in a direction away from the fan.

The symmetric shape of each gnide with respect to the fan allows the guides to be usedin
the same positions regardless of the direction of oxientation of the fan.
In addition to the indent, the guides are preferably provided with protrusions on either-
) side of the indent, wherein the protrusions extend towards the opposite guide. Thus, each
guide has a substantially “W”- type shape. Preferably, the guide has a smoothly varying
profile at the indent and, more preferably at the protrusions. However, the noise-
25  reduction properties may be partially achieved, using a guide with straight sections.

The configuration of the guides reduces the noise from the fan unit. Also, the
configuration of the guides enhances the velocity of air circulating in the unit. Hence, a
more efficient fan unit can be produced as a lower power can be used to drive the fan to

30  achieve the same circulating air velocity.
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25 reduction properties may be partially achieved, usi ng a gui ReT{{iE9p/00097

" strai ght "sections. The configuration of the gui des reducdectived AdhsiEuist 3601

the fan unit. Also, the configuration of the guides enhances the VBIDMAR ;
of air circulating in the unit. Hence, a nore efficient fan unit can be
produced as a | ower power can be used to cj.rive the fan to 30 achieve the

sanme circul a veI | t ANVEN

Recei ved 27 kbﬁgg gﬁ%“ﬁl& I%E%E%H J%ﬁ/ﬁe ?@Qééﬁﬁ ggﬂxamd
bet ween the Mgy bﬂ@%f tHRaffidie@s The Baffléedre paditigled icditeetitheatir awash bometlte 6n
the guides. The baffles are provided to direct the air away fromthe fan
and out of t#ed pupfhsfanubitThere are a- pair of baffles. at each end of the
gui des. There is an upper baffle and a lower baffle with the | ower baffle
beneath the upper baffle. The vertical direction is taken tog t he

di recti ors whihéreiase ppaip eflbiiffed aareac;loertdhé the gitideso Thexeis wmeéd?afffcﬁﬂdméowah

fhe baftles . ahe RicheiARibaldihd Bl dil hibdr SARRCTh ferlf dRORIOASE alalCl bdat

t he di stance creases 1n a rection away fromthe

fan. Pref er afleydirdctién wihfhiris bafpiehdaisular ® the pdhre@aecénnttedahomtbe darg fThgtbafBest

401 and at rmst 600 ction of the Iane Y,
they are ar ragust Hﬁﬁ“gﬂ@d respsstito opsAny etr‘n%‘ atftf'%\‘/iv%ne B%@{?}cl)gwer
baffles are 9&@&@&@&&%@% anane&uah Aayoftakethef fant Pﬂe&@ﬁﬂy,%am{:pﬂ bafilés bfe t O

the direction of the plane of air nore preferably, at,_ about t he, pl ane
of air. Tﬂspmﬁfat@swb(rfcﬂséwﬁ‘i@'@éﬁ atragst §3° Yortbe givect f@ﬁfé@ Hi*’é‘ of ge

thg air is rﬁ‘ eg 1?% %Qfare"in .-é’ﬁfayaﬁ%i?% %ﬁm'@%kﬂﬁmbmt he I ovver

baffle is posi I”r ect alr ou

(D

‘ r-.)
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The lower baffles are preferably arranged at an angle of at least 5° and at most 15° to the
_ direction of the plane of air more preferably at about 10° to the plane of air,
15
The baffles-are Jocated such that as the air leaves the guides, the air is reflected by the
upper baffle onto the lower baffle, the lower baffle is positioned to direct the air out of an
outlet.

__20_. Preferably, the fan unit comprises a housmgwhighhag a base plate and an upper housing
located above the base plate, the fan and guides being located between the upper housing -
) and lower base plate, the unit having side sections which may be integral with the upper
housing, The side sections being locate at opposite ends of the guides, such that the
baffles lie between the side sections and the ends of the guides.

25
In the above configuration, the base plate will preferably be located relative to the housing
such that the separation between the base palate and the upper surface of the upper
housing is smaller that the distance which the side sections protrude from the upper
surface of the housing. There is also a gap between the side sections and the base plate to

30 form the outlet of the fan unit, The gap between the side section of the

AMENDED SHEET
IPEAJAU



outlet 20 - Preferably, the fan unit conprises a housing whi ch_h#is8 aMARs2004
pl &t e and an upper housing |ocated above the base plate, the fan and

gui des bei ng | ocated between the upper housing and | ower base plate, the
unit having side sections which may be integral with the upp housing. The
si de se®¥Q6LE37B4i ng | ocate at opposite ends of the gui des pcaushogdoad7t he
baffl es he between the side sections?*and the ends of the guides. 25 In the
above configuration, the base plate will preferably be |ocated relative to

t he hoysi n h.that the separation betyween the base palate. and the upper
surfacgl%gf'gg r%gd Elbcpé?sc gﬂgis gut s‘d§#€1‘1 E%X\fggqqgtoughéo areoruprdatenl sast iie si de

sect i opartRf e Toder baraeit hes er surface of the housing. There is also a
gap between the side sections and the base plate to 30 formthe outlet of

the fan unit. The gap between the side section of the AVENDED SHEET | PEVWAU

8 MAR WO 01 764 PCTI SG9/ 00097 housi ng and t he base plate shoul d,
i deal | ﬁ‘gi‘“ﬁ &P‘S@%ﬁ%@éﬁfe{"omé{%‘&ﬂm&ﬁfeaw iptgpdad for usein aoglermeodrover baffl e

i n thi TheRfore, the vhit i r i i j j Bl y.intended
for use in a clean %g%%lﬁ%%élgﬁ%ergefﬁ? ﬁ'té dﬁﬁ?’?n%rtg{}’eﬂpg%ﬁy “gg%?‘%é%eég a
fitterbelowbs baseplate pf thefunitt er will be | ocated below the base plate of the
unit. The guides and/or the baffles of the present invention wll
preferably be nmade froma solid material, nore preferably a netal. The

gui desTiengitidés axrlidrl the baFesVfiRe PRselShidtion %ﬂﬂ_ preferably be made from a

solid material, more preferably a metal. The guides and/or baffles may also be

") perforated.

The present invention will now be described with reference to the following non-

limiting embodiments which:

‘Figure. 1 is a exploded, right side, perspective elevational view of an embodiment of
the present invention;

Figure. 2 is a front, cross sectional elevational view of the embodiment of Figure 13- -~~~ ———

Figure. 3 is a top, plan elevational view of section A-A in Figure 2;

“) Figure. 4 showsithe locations in the fap filter unit where the airflow velocities were
measured for Figure 5;

Figure. 5 is a chart comparing the average velocity of airflow and noise level of a fan
filter unit w?th and without the present invention over a range external static pressures
(measured in mmAq) for different airflow condition.



The present invention will now be described with reference to the fjof | g g
norf- limting enbodi nents which: Figure. | is a exploded, right side,
perspective el evational view of an enbodi nent of the present invention; 2
is a front, cross sectional elevational view of the enbodi ment of Figure

Fi gure. Woigi287¢40p, pl an el evational view of section A-A wr;bﬁ/sgg#l @ ure. 4
shows "the locations in the fan filtes unit where the airflo 8 I es
were neasured for Figure 5; Figure. 5 is a chart conparing the average
velocity_of airflow and noise level of a fan filter unit with and w thout

the presEgure hsbivs am cxplededs viewngl thex faar fidr sintFoe cluritg StHE TR a8 Ygd i
WD 01/ 23764 PCT/ S99/ 00097

mMAq) f RAyII-joaw-] w cqopdi tion., 8 R 2 d

Fi gure cl)srhgﬂ'(h)’i/vsﬁgn e?%l%%é@‘ﬁfg%’%%cﬁ?g% #sc|rdts 1fniA mopfingcplatd 29, t he
filter ifer tint fanstlower. 1Ais 10EAERBh S Gihod] Sl eq,Qn se plate
14 A nmoynting plate 20 for the fartln bl ofg\r,ﬁiezafts%?oc?éggga& gﬁqgr{ﬁ% Hbsi ng

si de of Yewerpdse plate 14 to the fan blower 12. The fan blower 12 is

| ocated within a housing which is formed fromthe base plate 14, an upper

housi ng 16 and end sections 22. The upper housing 16 has an air inlet 18

| ocat ed Tha far bloaent? ¢ loSated withad a hBuéiﬁg?whch{% g-fnc'grﬂo% H iﬁgﬁg&%gﬂabove fan

bl ower 12. Fan blower 12 is a conventional type bl ower. f i gur ed
to be r8%&PBEF PRPSHEH erd enhsections @) Thiuppervibdukingel 6 husadre slir GRIOAROS| NY

si de of ;388 iRk tEntkd - | ower 12. As the fan blower rotates, it
air is drawn through fSE\l ePﬂgg‘f %%d WHE e s é‘?ctatcfir??’ﬂwr éétq?%‘ﬁef afgantial to
the rotbloiwen 12iis 2 conventiaifal type Biewed I0MRonfigured to be rotated by a motor (not
:) shown) which will be located on opposing side of base plate 14 to the fan blower 12.
¢ .. :
ﬂj As the fan blower rotates, it air is drawn through inlet 18 and expelled air in direction
tangential to the rotation direction of the fan blower 12.

The fgn blower is also provided with guides 24A and 24B which are located on either
side of the fan blower 12 and are disposed within the stream of emitted air from fan
blower 12. Each guide is provided with an indent 25A and 25B which, when the guide
is in position, accommodate the shape of the fan blower 12. On either side of the indent
e are protrusions-27A-and- 27B: Each-of the- protrusions-extends towards the oppoSiie

guide 24,
’) _ Upper baffles 26A and 28B and lower baffles are provided at either end of the unit,
k(_) . such that the baffles are disposed between fan blower 12 / guides 24A and 24B and the
end section 22.

The guides 24A, 24B are inclined with respect to one another such that the distance
between the guides 24A, 24B decreases away from the fan blower. Essentially, the
guides from a substantially V-shaped structure where the apex of the V is pointing
towards the end sections 22.



The fan blower is also provided with gui des 24A and 24B which ar el 18déiRed00
on‘either side of the fan blower 12 and are di sposed within the stream of
"emitted air fromfan blower 12. Each guide is provided with an indent 25A
and 25B which, when the guide 1is in position, accommpdate the shape of the

fan bl owpo 01237690 either side of the indent are-protrusi oce8E99/00097
and- 77B- Bach- of the protrusions extends towards the opposite guide 24.
Upper baffles 26A and 28B and | ower baffles are provided at either end of
the unit, such that the baffles are di sposed between fan bl ower 12 /

gui des ZFrguredshowgthadiractien obaid flomcwithin tB fanTier@liFinse 24As pRAROIBHE

inclined with,respect to gne anoth sych t hat e di stance between the
gui des gﬁsﬁ,nlbﬁﬁ’éngc ‘é{%é’g‘?’éﬂ@ 'F{ﬂbﬁ P}‘lg"’f’&f‘i’“ﬂi‘ n blpwep h?.ilap Bloweme

ui des ed batars | . the Vis
goi nti nﬁgz Q%ngﬁgrds thg‘E g%gd ?eg??gﬁgﬁ%é?gﬂé?m%‘%%% %}fﬁ%@%ﬂ the

PCT/ S& over andjinte the bafbles 26 Acandi 268 and 28 andi28Bf Thevdivettiooof e f an
fitter ofqFigure,l. . revi ousl escribed, air is drawn in through inlet
18" by « SRR PR % aif Vol FaeBE s rom e s et 1ot m e basebace

plate te HbQrdveling b of0he bli€et’ B WRLRYE] | O t fan
bl owerllgﬁg into tﬁée bafflees Z%A and 2680{;:%@3‘%%2@2%31::%%3 lié(;m(‘j’i Ir:tzlgtion of

the badif thes trayels throngh lter 32rwhich isdoedtechondemmythfopeningte. bl ower which is
| ocated on the base plate to traveling out of the outlet 19 which is
| ocat ed beneath the base plate 14 _ The air then travels through filter 32

whi ch iFigireGahedsanslan vizat &F 1hp @Bhst@ictbd - fad FREY $hiSoSFigiRs 3 AU Micgy of the

p constructq?d Ian filter unit of Figures | and 2_ It can be clearly seen
) hat t e Fieashyptesndhatithe fan blowgr 4 1y lncated betrenamrides R4dnand24B and is s
iY

accommodated within indents 25A and 25B of the guides 24A and 24B. The shape of
the protrusions 27A and 27B which extend towards the complementary protrusions in
the opposite guide should also be noted.

The guides 24A, 24B 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 the baffles 26 and 28. As this is a top View, the lower baffle 28 is not clearly

———shown. -

The upper baffles 26 are disposed at angles of about 45° to the plane of air which is

) emitted from blower 12, to diffuse air from the guides 24. The lower baffles 28 are
9 disposed at an angle of about 10° to the airflow plane to redirect the flow of air below
the base plate 14.

The plan view of Figure 3 is symmetric about both an axis which traverses the centre of
the indents and the centre of the fan and an axis which nins through the centre of the
fan and the centre of baffles 26 and 28. This symmetric arrangement allows a fan to be
accommodated which can rotate in either direction.



accommodat ed within indents 25A and 25B of the guides 24A and 24B0 §hMAR 20(
shdpe of the protrusions 27A and 27B which extend towards the

' conplenmentary protrusions in the opposite guide should also be noted. The

gui des 24A, 24B are contoured to receive the discharged air fromthe fan

bl oner YOOYZ¥étn in dotted circle) gnd gui de the flow of PEI/SGHS(0R09T ni mum
anmount of turbulence towards the baffles 26 and 28. As this is a top View,
the |l ower baffle 28 is not cIearIy shown. _ The upper baffles 26 are

di sposeg; QQM% fpoair i, C emtied from
bl ower @2@} ctsgﬁ%id??ﬁ@fgsg rom t ﬁ#gﬁl'gg?gﬁgsﬁg T\é\(f]?éf’ PB‘&F‘P’ F48° 38 are

di sposeuelatinankemal 16 differnopdintsQn tie: famemanrﬁel IBWopAtas withid 8@ faf Ghiet he flow
of air bel W the base plate 14. The plan view of Figure 3 is synmetric
about bBTH gﬁngkf f:ch traverses the centre of the indents and the
centre of the fan and an axi s which Hans through the centre of the fan and
the centre of baffles 26 and 28. This symetric arrangenent allows a fan to
be acchrendatsech thiat Gir soperiorabsuls dre) pevided whithtRE biropiidk SadVBENG e VO

01/ 23764 PCT/ 9/ 00097 Figures 4 and 5 shows results fromthe fan unit.

Fi gure Bedtbne 1 g Prevent H’é"e&%?‘ Ajlowaia higher sis tvqucakewhl&h mrévides f er ent

POI Nt S drfaddd shrodhrcHfl betickd Rith Ud GAAL hilie W Wl Astdded 39 are shown in
Figure 4. It can be seen that far superior resuPts ar & Jé HFhen t he

ai r guithepresent invieftion providep cersiderabldénsrgy ddventpgea 16 tat bﬂuﬁlﬁ'ﬂoﬁﬁh allows a

hi gher air velocity which provides enhanced air circling action with the
sane anount of driving power to the fan. Hence, the present invention

ok ovi dFimpe s aisdehows theaRtifedtva INaRIRE ¢ ndi dMF aath thdBinhh &AL For
f‘) a fan fiiter unit with the air guide and baffle and without the air guide and baffle. It can

be seen that the noise is greatly reduced for the case where the air guide and baffle are
present. '

)

e



~Figure 5 also shows the noise level neasured 1 netre away fron1tgF&;?@@meq

deci bels for a fan filter unit with the air guide and baffle an

the air guide and baffle. It can be seen that the noise is greatly reduced
for the case where the air guide and baffle are present. 0 8 MAR 20F
CLAIM5S A fan unit conprising: a- a fan bl ower configured to emt air in a
plurality of directions in an air flow plane; a pair of guides di sposed on
opposite sides of said fan blower ingthe said air flow plane to guide the
fl ow of @L;amMIst ween the two gui des, each guide having an indent opposite
said fan to accommpdate said fan; each guide being symetric about a
symmetry plane perpendicular to the air flow plane forned through the
centre ofi theaAff@fusifcomd; %nhﬁ? one of the indents; and upper baffles at
each end of the guides rect air out of the unit, the upper baffles
bei ng arranged perp&ndblowkneorfiguredeto ¢mitair ima phiralityof diseelipasdR 2Bi r, the
upper baffles beln%ﬁgncllned 2. Afan unit as clained in claim1l1, wherein
the first guide ne é %’ | ower baffle at each end, the lower baffle
bei ng inclined, suchpiibef ghides dispdsad 6f obpisiveeitlet b€ said feblowerlin thwer baf f | es
decreases in a dlrectlon ama%n;ron1the fan. 3. A fan upit as Ialned I n

claim 1, wherein téd trogvide the fieye of air fiRbyeep ‘?F"éog't“ Bach end, the
| oner baffle bei ngeacﬂgg J&: infadt dp Eg lgl%&%‘}ﬁﬁt ggﬁ%ﬁg&té hgqupper and

| ower baffl es decreas rectlon

c. each guide being symmetric about a symmetry plane perpendicular to
the air flow plane formed through the centre of the fan and at least
one of the indents; and

d. upper baffles at each end of the guides to direct air out of the unit, the
upper baffles being arranged perpendicular to the direction of the
plane of air, the upper baffles being inclined.

2. A fan unit as claimed in claim 1, wherein the first guide means has a lower

baffle at each end, the lower baffle being inclined such that the distance between the

M upper and lower baffles decreases in a direction away from the fan.

3. A fan unit as claimed in claim 1, wherein the second guide means has a
lower baffle at each end, the lower baffle being inclined such that the distance

between the upper and lower baffles decreases in a direction away from the fan.

4, A fan unit according to any one of claims 1 to 3, wherein each guide is
formed such that there is a protrusion on either side of the indent on each guide, each
protrusion extending towards the opposite guide so that each guide has a shape
substantially similar to a “W”.



- 4. Afan unit according to any one of clainms | to 3, wherein eac@ngu@ﬂﬁe@h

formed such that there is a protrusion on either side of the ind

gui de, each protrusion extending towards the opposite guide so that each
gui de has a shape substantially simlar to a "W. UitAR 2004 9 5. A fan
unit according to claim4, wherein the guides have a snmoothly varying
profile at the protrusions. 6. A fan unit according to any preceding claim
wherein the guides have a snoothly warying profile at the indents. 7. A
fan unit saccopdfnoudivactarding &S eRim g, Gilktdin thbepeides tHaee gai dasothlye arr anged
symmetrically with respect to one another on either side of the fan. 8. _ A
fan unit vayngpaelilg at Gegrstrysiaséedi ng cl ai m wherein the gui des conprise a
solid material. A fan unit according to any proceeding claim wherein the
baffl es conprise a perforated material. 10. A fan unit according to any one
of the pgecedAnfnClrdi BEcordihe e iany peécddinp daim, helfetdin shapeaidds dpesed at an
angle of from 40 degrees to 60 degrees to the plane of air flow 11. A fan
uni t accémﬂﬂthb’wmoﬂel@,ﬂlﬁ/\ﬁé?@%n sai d upper baffles are disposed at an
angl e of 45 degrees to the plane of air flow 12. A fan unit according to
any one of clains 2 to 11, wherein the |lower baffles are disposed at an
angl e of 7f r onAFanlagit arerdiog totangegecediag haimhwhereiarthe giides are firanged13. A fan

unit according to cJaim 12, wherein the, ower ffles are disposed at an
angl e of Sﬂﬁmﬁé'ﬁ?lg’e@tlﬂ BPSPERL tpngrAnother op pither \é‘\a" of etk

8. . A fan unit according to any preceding claim wherein the guides comprise a

solid material.

9. A fan unit according to any proceeding claim, wherein the baffles comprise a
perforated material.

10. A fan unit according to any one of the preceding claims, wherein said upper
baffles are disposed at an angle of from 40 degrees to 60 degrees to the plane of air

flow.

11. A fan unit according to claim 10, wherein said upper baffles are disposed at

an angle of 45 degrees to the plane of air flow.

12. A fan unit according to any one of claims 2 to 11, wherein the lower baffles

are disposed at an angle of from 5 degrees to 15 degrees to the plane of air flow.

13. A fan unit according to claim 12, wherein the lower baffles are disposed at

an angle of 10 degrees to the plane of air flow.

14. A fan unit according to any one of the preceding claims, wherein the fan and

guides are disposed on a base plate.



- 14. A fan unit according to any one of the preceding clains, wherein the

fan and guides are disposed on a base plate. 0 8 MAR 2004 10 150 & MAR 2004
unit according to claim 14, wherein the unit further conprises a top
housi ng coupled to said base plate with an inlet for drawing air into the
fan, and side sections for enclosing the fan, an air outlet being forned
by a gap between the base plate and the side sections. 16. A fan unit
according to claim15, wherein the Igwer baffles are at least partially

| ocated in the gap between the side sections and the base plate. 17. A fan
unit according to any one of the preceding claim conprising a filter. 18.
A fan unilf. as Acfani unédadcordingatonelaim Whewhgreintthe upidifurther cqmiptiess ®tvabl e t he

blower to rotate either.. clockw se.or . Lcl.ockw se. 19, fan unit

conpri si %@‘.‘S“Eﬁ’a‘}(’ugﬁﬂlt%ﬁﬂfl%ﬂ? %et"‘gthear?ilﬁfégfof drajving ﬁ’lrﬂl‘?tglﬁ?et%”oq‘nﬁcﬂc{%ect ions in
an air flseonPFRRRclodiRY tRL fah S@S4ir bt Bbing ForfRANY LEapiPREdnt the bhsdes of the
bl ower neans in the air flow plane to guide the air flow between the guide

means wi plateandthesidesactiontunt of turbul ence; (c) each of the gui de means
bei ng shaped provide an accommpdati on region to acconmodate the bl ower
means; (d) each gui de nmeans being symetrical to enable the fan unit to use

a bl owensuni A faaknit aécdkdifig ith cbiiihes, Whereiattheonowanbaffley atenal leagtd baffle
nmeans at an outer end of the guide neans to receive _and diffuse the air

f r om t hePatirkelogaiadin the gapbetwieen the sidgsections angthe hase plate.

17. A fan unit according to any one of the preceding claim, comprising a filter.

18. A fan unit as claimed in claim 1, wherein the pair of guides enable the

blower to rotate either clockwise or anticlockwise.

19. A fan unit comprising:
(a) a blower means to emit air in a plurality of directions in an air flow
plane;

(b) at least two guide means on opposite sides of the blower means in the

air flow plane to guide the air flow between the guide means with a
minimum amount of turbulence;

(c¢) each of the guide means being shaped provide an accommodation
region to accommodate the blower means;

(d)  each guide means being symmetrical to enable the fan unit to use a
blower unit that rotates in either direction; and

(¢)  inclined baffle means at an outer end of the guide means to receive
and diffuse the air from the guide means and direct air out of the fan

unit, the baffle means being perpendicular to the air flow plane.

20. A fan unit as claimed in claim 19, wherein the inclined baffle means includes

an upper baffle at an upper angle of inclination.



unit, the baffle nmeans being perpendicular to the air flow plane.f OMAS ?@’1?
unit as clainmed in claim19, wherein the inclined baffle nmeans includes a
upper baffle at an upper angle of inclination. 0 8 W; tR 200 Il 21. A fan
unit as clainmed in claim19 or claim 20, wherein the inclined baffle mneans
includes a lower baffle at a | ower angle of inclination. 22. A fan unit as
claimed in claim?21 when appended to claim 20, wherein the upper angle and
the lower angle are different. 23. Amffan unit as clainmed in any one of
claims 12 to 22, wherein there are two gui de neans, one on each side of the
blower me 24. A fan unit as clainmed in any one of clains 19 to 23, wherein
each of tHe dhifatcunibasslaitaed in ¢aiot 19 or 6laim 20e whiersin thedaclied thatlle

accommodation.real on, th rotrusi Qn i t owar ds t he gui de neans
opposi t e 'Q%anfH&f‘ﬂgﬁ%hovéeﬁﬁ’ag%naggr&slwﬁgggﬁé%gnrrﬂl'iauﬁée}g)gubst antially similar to a
"W

22. A fan unit as claimed in claim 21 when appended to claim 20, wherein the

upper angle and the lower angle are different.

23. A fan unit as claimed in any one of claims 12 to 22, wherein there are two

guide means, one on each side of the blower means.

24, A fan unit as claimed in any one of claims 19 to 23, wherein each of the
guide means has a protrusion on either side of the accommodation region, the
protrusion extending towards the guide means opposite so that each guide means has
a shape substantially similar to a “W”,
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