FA AUG 2005 WD 02/ 068879 fan Unit The present invention relates EotaAiGd005
unit. PCT/ b It is common to control the nunber of particles in the
air in a nodern production and/or testing facility in ordecwscamsese the
quality of its output- Wether it be for wafer dies, conpact discs or
menory disc drives, effective fan filter units are needed to not only Kkeep
the particle contents wthin the clean room at acceptable’'levels but also
to cgirculate the air to naintain a pl eashnt wor Ki ng environment for the

cl ean room workers. However, such powerful fan filter units create
excessive noise; It is known to use insulation materials to line along -a
conduit, in contact with. the air flowFaiUnor within the fan filter units
to reduce noi se. However, over .tinme, the particles or fibre fromthe
i_nsulation material are dislodged fromthe surface and contam nate the

cl ean room TheqirésehinvditRnRsiRl &1 85501 ated with fan filter noise is
particul arly exacerbated: in confined Spaces or enclosures such as. a

mul ti-storey wafer fabri cation :plant. By confined space, the present

i nvention epyisages the height of the.. ceiling to be less than three

net ers. Loww’é & 'I%FWB? Eaned %ﬁ)’?@ﬁ’ ef plopartiales in thetairin aniddetioprodudiivitdnglrar | Y
pronounced Riseind AYBitY; _  che..m ni.ms oise froma fan filter
unit has been s%g .e?%lgld&a%ﬁs? ﬁ%‘%ﬁ?ﬂ%{ty%%B%?"é%t%&?@tggfofw@idlmot her
appar at us fe?mpAchiisisommyemanysitscirion affdcaive fah lGleF late headSHBYRSE in
British pagent %E%L.i.[cat ion 9923163.1 in the narr%dngfa}% egdcurreo%t0 gppl I cant .
In this. di SEPIIEPAtcls coptents yithin the;clgangppuia acdepmhledevelstint uise to tiegadts! €SS
of ‘whet her thBairta fhairRhia 6 fenl - ¢l ockwi or clockw se direction by
5i.Ng a pair of guiaggilﬁrgﬁyzeg(k)@ég%“r‘n“%%‘b’%%‘f'?eé‘% ??rdégclaan TFOOREWPIKETS. bl ower i n an
arrflow plane to guide the flow of air between the two gui des, each guide

havi ng an iﬁdent. OBE)]%_)si te the fan to accommodate the fan and each guide
bei ng .owev-er, such powerful fan filter units create excessive noise. It is known to use

in_s’ul.a_tion materials to line along a conduit, in.contact with the air flow, to or within the
fan filter units to reduce noise. However, -.o.ver time, the particles or ﬁj)re from the |
nsulation material are dislodged from the surface and contaminate the clean roomr
facility.

| The problem assaciated with fan filter noise -.is‘particularly exacerbated in confined spaces
or enclosures such as a multi-storey wafer fabrication plant. By confined space, the
present invention envisages the hci.ght of the ceiling to be less than three rﬁeters- 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-suggésted

by the current applicant in WO 99/11984,

Another apparatus for minimising noise from a fan filter unit is sﬁggested in British
patent application 9923163.1 in the name of the current applicant. In th-l;si.d-iscio-su.re, a
fan unit is provided which can be used regardless of whether the fan rotatés in #nti—
clockwise- or clockwise direction by using a pair of guides disposed on opposité sides of
the fan blower in an airflow plane to guide the flow of air between the two guides, each

guide having an indent opposite the fan to accommodate the fan and each guide being




4 AUG 2005 WO 02/ 068879 PCT/ SG01/00027 2 symetric about a synmet @ﬁplﬁﬁ[}%ﬂ%
perpendi cular to the air flow plane formed through the centre of the fa

and an i nd&na2/668879 a preferred enbodi nent, the gui des have PGI/S Qﬁﬁg@%tlal I y
Wtype shape. The S-shaped or Wshaped guides are relatively bul ky and

conpl ex to manufacture and install. Theqpresent inventors have sought to
provide a fan wunit for reducing noise W thout increasing contam nation in’
the airflow tiraioiboltiesymitictsy plamel petpehdivulantd the sirdiasyplans framesk tBEQUEPe and

has hi gh povver efficiency The present inventi acc ides a fan .
unit conpr ithe ugttrca)f tmrfalbmdw@rln@ﬁf I%P@@rf% eeﬁW“%ﬁ"f F%g"gd%ﬁl@pg ity of

directions | b S WO BRan Hhe sldhbsla G1-BE6RE lﬁé'a%eﬁﬁbéiﬂﬁﬁ&ydhdiposed

onaflrst%l E“B ow pl ane e first and
' second gui ?n ex'th %ﬁéfa@lﬁifel dhuﬁﬁtélpgﬂid]ﬁésenahvbmasthapamghﬂ toyprovifiea fana i al | y

outer boundary of a first airflow path |eadi n st qairfl annel ,
third and fmufbmegmmcsawnmg mre@pag eantewna E'd‘ﬁl “@‘B’ﬁ&‘??%‘ tw“ g’ of the

fan bl ower t Rikiddey gui de surfaces

defi ni ng. t%@%‘%ﬂél“mtbﬁe&?ye ﬁa““g%?ﬁfg nglfghe&&gdj ally outer boundary of a
second of airflow path | eading to A second ai rflow channel; the first,
second, third and "fourth guide surfaces being nounted on separate QUIde
means. By Cnﬁq:tresmttmvegmnwcgcdl@%PFOMﬂCSéa'@hum’a‘F‘?“Fﬂrﬁngat h froma pair of
separate guide surf ces cQnstruct i Q8. 4 ionPRCAMRHowglshesi NPl e.
A wide variety &fa‘?: AVEIRAPHERSH L0 BRit 2 onsft&S,(li:}fﬂl'lé\}!ei froma relatively

smal | number. of g L&s%wg;,aymcam@d et sl hecin bloyes i bl ¢
or

shape It may be curve stra

he first and eco %@N@ah
ar¢ defi ne(iuﬂowtﬁmae,rthdﬁat anyd tpgon glgd@leurﬁgpﬁ% M“@E"B&e “s’u?tf Ad>on t he C

radial |y inner_side by t Tdhanmtr fl ow path
may be of ah@albiﬂuﬁ%[tt’l"%“‘%’%?fb] g ﬁi)cﬁv 83{%‘ l&%n'g/tgggt rg}t%r:‘gfgh%}ﬁn but preferably,
the airflow pat hg pr ,@Wﬁ@gde Rirfilcey @ibposed bhia. sadomil] mpopm,lssie@fﬂ@rfg'e in thee

angul ar, direction o
“Blower in the air flow plane, the third and fourth guide surfaces defifiing together, at least

-

_partially, fhe‘radmﬂy outer boundary of a second of airflow path leading to a-second
aiiflow channel, the first, second, third @nd fourth guide surfacesbeing mounted on

separate guide means.

By constructing the giiides for each airflow path from a pair of separate guide surfaces,
constrtiction of the fan unit becomes very simple. A wide variety of configurations can

' be cofistructive from arelatively small-nuinber of parts.

: Each guide 5urface may be made of any suitable shape It may be curved or straight.
et The first'and secend airflow paths are defined on the radially outer sidé by the guide
surfaces and on the radially inner side by the periphery’ of the fan blower. Theairflow
paths may be of any suitable conﬁguratlon. They may be straight, but preferably, the
airflow paths are cuived. Preferably, the airflow paths diverge in the angular direction of

rotation of the fan blower:




rotation of the fan blower. WO 02/068879 AUG 2005 PCT1SGOL1/ 00027 3 t}‘%
first or second airflow path nay be defined on its radially outer sui’e G 2005
sol el y bywhe/esssaspecti ve pair of guides. Alternatively, ?, s‘éoﬂﬁf:rpe

addi tional guides which define a further part of the airflow path. In
particularly preferred enbodi nent, the fan unit conprises a first wall

means on the first side of the fan blower, the first guide surface

touching the first wall neans at a first3 point and -the second guide

surface to ;‘4&9[ the first wall neaps at a second point displaced fromthe
first point; 1 secopd @irfiew Patvmay be defined pg its radialiy putrssidesalebthy the r st and

.second poi | ce. Iarly
-there is B{?ﬁ’f"?ﬁ‘;&’ &oyghfégco&gérggﬁﬁyﬁégﬁémﬁg% %&e&@%g%ﬂﬁ% dl%'c%fle PRé fan

bl ower, thdixrctlmrlpahgﬁtlﬁemﬂuwf;ade touching the second wall nmeans at a first
.point and the fourth guide surface touching the second wall neans at a
second point displaced fromthe firstpoint so that the portion ofthe
second wal | . ts eff ti veI efines a
Fur ther " guina PRec ) fefd el M8 RSRANS D SO VR AL, [ he
first gui ddirsreidasf ihedinislower, tiefifst poitle s@fice Souehing @fe,eﬁrst @su ﬁn@ﬁﬁ%@'aﬁk&k de
means i ncl udj ggldstge second gui de surface, the third. guide neans including

the third gom ¢ fesend awdeﬁwéméewhmaﬁhpﬁ@stman@anwmw@m fourth

gui de surf I poffC ctive ] g€

addi ti onal ﬁﬁ@a%cg ﬂn? h%?ié% pToac Q{hﬁﬁ&% pgﬂbqnftﬁﬁrﬂmarﬁgpt;a&ﬁ?%e? ﬁ‘eﬁ“ﬁé"d
respect | vesecnsd pdmﬁsteﬁ"eéﬁva@tdeﬁ@@stmﬁmhtehgmde surﬁB@l éamraﬂy tHeteQEprefiibiyaces The
addi tional guide surfaces of the gui de neans provi de a streanline .

flpw pat h scordwalhmesns anrthe scoond sva!r:rof thedfan blemr é téurd guid@ saifaceftbushinghannel .
¢ a part | dl@lohy wRli Slah §9 frg;ogom Bt the ?ourgheasdte Sed touc?l%mg B shduagd guide

Frrd.

means
wall means at a second point displaced from the first point:so that-the portion of'the

second wall means between the first and second points effectively defines a further guide

surface.

l"I"here-:ate provided at least four guide means, the first guide m.eans-including the first
guide surface, the second guide means including the second guide surface, the third guide
means including the third guide surface and the fourth guide means including the fourth

| guide surface.

) ‘Preferably, each :respectf'\'zefgi‘jide means comprises an additional guide surface; facing in
a different darectxon to-the respect:ve one of the first; second, third and: fourth guxde
surfaces. Thé addxtlonal gunde surfaces of the guide means help to provide a streamfine

ﬂow path at the pomt where the air flow path-enters the air flow channel:

In a particularly preferred embodiment, at least the first and third guide means are
identical to one another and preferably all of the guide means are identical to each other.
This particularly simplifies manufacture and construction as only one type of guide means

needs to be manufactured.




i denti cal - :
ident:cgl Eg ce)gghan?:]her and preferably all of the guide neans are é’ﬁ“ AUG 2005
il other. This part ! cularly sinplifies manufacture_ and
O o O e | Pa00sT e e e S oI R
O : i 027 4 The guide surface d :
present, additional guide surfaces of each id - s and, where
configuration, being preferabl i guide neans are of any suitabl.e
. , . y straight or curved. The tr I ti
gui de surface to the additional guide suft f rans on froma
However, it is preferably defined ace ey be defined Dy a bont.
| _ Y. A y
; ur 1; ace, ]E oThmfﬂﬂéﬁ/%'f@Pﬁ‘sf"l"é«/\Wg‘Ffﬂ pﬁec?ie'gteaa?’g i %ﬁ_, ? sufiaes oF g?)c}h;/g% n?lriea? P ?ﬂ: t
qui de sur f :gga,{yé},%bfez r @\gg&?ﬁgﬁt&mg?rgﬁr_aglp eu-iig::t. drlconed. ThetransiiondEm Ad
, _ . ; i de surface |
5 Ih\e/ axi s of otileairfabe idhewaditioles guideeurfasa mah bgdﬁ%ﬂ@dléﬁrafpfi’g'&:e Eﬁ’%‘%’ﬁﬂéqﬁgr te
! Sl‘gl ng f ow,-pat(?sf can be prqyided. . Pr { LAk ‘;mgpgqﬁ,g;ﬁ,tﬂmdthi)r/a
gll e sur f apeeferabldefived by.g saEotycuryng Hang soﬁance % 6m the axis of the f
o g}/\ﬁ:}cgn?rtﬁk‘l}%% Ecg%ffl-sag? fﬁgopg gg: de surfaces are |located at the sane o
_ 7 _ n ower as one another. In thi
rotationall ' i i 'S way, a
fan bl over ?/mstsyn)r?;'[ ;C;'alln ?L(raang(razrgnt :jfsro(t:): ained. In this arrangenent, the
: . . rfi§\eritBan/@
1??:);[/\/' gg!{ ﬁr : l\j\n ‘?ef??]lﬂagh%ﬁféwr‘d"nﬂgfacﬂﬁ' ?sgr 4°ntﬁ? #eiggfl‘érhgga?ll on %r]Et i'ncfgzc: |n‘r118 air
reane ", itk ReoEh S he s s gprcsarictuslychom ki e L 0
_ _ in ro : i ti
gargggte :ES ggﬁfgf{ga?l%ﬁ?wggme sanfibea in thiscdwhyt didﬁfﬂinggsﬂﬂ“fﬂﬁuf catnﬁ’gptééﬁ? |E>Ing|n
) ntially being identical to the gu Y.
gwr gﬁéé-gﬁ{lﬁr;fqublx,hhmﬁ@éﬂ@ﬁbg tﬁ"@ﬁéﬂ'f‘f"gf 4t ??nge)? aggl“sﬁ ?e?gs '&z{xﬁgfoﬂﬂeﬁ@
tk}g fa%tﬁlgﬁersa\{ﬁftﬁ&ﬁ%rﬁn%n@%Bﬂﬁgdiaé Surfaced dre Idcated abthgsrmg i n t@

opposite ~ S0
 distance from the axis of the fan blower as one another. In this way, a rotationaily

symmetrical arrangement is obtained.

L

the fan blower must rotate in the correct direction in order to work.

In this arrangement,
e fan blower must rotate in the direction of increasing air flow path

in :parﬁtular, th
. width.

Preferably, the guide means are identical and each guide means is symmetrical about 2

mirror plane passing through the transition so that it has a guide surface and an

) . additional surface, the-additional surface is substantially being identical to the guide

surface. The guide means can then be repositioned relatively easily so that the

arrangement of the guide surfaces is appropriate to the fan rotating in the opposite

" direction. In particular, the arrangement of the guide surfaces should be a mirror image

of the arrangement of the guide susfaces with the fan rotating in the first direction, with

the mirror plane passing through the axis of the fan blower.

Preferably, the first and second airflow channels each lead to a first baffle arranged at an

angle to the direction of the airflow to deflect the airflow. Preferably, the airflow is

directed in a downward direction.




direction. In particular, the arrangenent of the guide surfaces shoEJq EBGaZ{]UE
mrror image of the arrangenent of the guide surfaces with the fan—

rotating i wadmmefsrs st direction, with the mrror plane paﬁﬁ}' ugh the
axis of the fan blower. Preferably, the first and second air #%{k}o@%zgnnel S

each lead to a first baffle arranged at an angle to the direction of the
airflowto deflect the airflow Preferably, the airflowis directed in a
downward direction. 4 AUG 2005 WD 02/ 068879 5 PCT/ S@&1/ 00027 The verti cal
direction is taken to be the direction perpendicular to the plane of air
emtted fromthe fan. Preferably, the first and second airfl ow channels

each COM! | SPheverRADAFciRi® Bk4A08E e diofith ARM ek ir {d\he Bl GF hiQfimflod D@

flow coming fromthe first baffle to furt

the second Hagmthe fam nounted bel ow the first baffle. Together: the first
and second baffles deflect the respective airflow through an angle in the
range 90 -180, wth a m ninum of turbul ence. The first and second baffles

are pref er atfryfeiapp) ih@eﬁl?t"ﬂinﬁ Redond BRESw EnRlS e %égnﬁhéﬁ f ge%fr’]ﬁ‘%ﬁ%ﬁ‘%g%ﬂém t he

di stance between the baffles decreases In a 11
fan. The bat & ongle @rthe diveaive df timfloly donditg fram thé Brstbdfflé RPfiAfer difle@Uhdes,

the air is (ﬁew tq by the f'h;r@t._ baffl e onto the second baffle, the
second baff '€ “Hgb boé'f’t“ﬁ?ﬂ% il 1s rgungsd;bejayithgifirst baffleo fTogether; thel first
Preferably thesdehbrbbamal ddfiRctQhe fedSoct E{?ﬂ]@ | e .and .nmost preferahl vy both
of them conprise pearforate mat rlcgf‘é: 0 rprrt%%%ll Eagoﬁ%iama%nggyxgg?gnﬂs\b,

Pr ef er abl y, with@ nhininatm bfifukbuderics. arr anged at an angle of from 40 to 60,

preferably 45 to the plane of the. airflow Preferably, the second
'-@l‘?ffle: i s disposed at an angle of 59, to. 15, preferably 10 to the pl ane

¥ the ai rf reuvidst 810 eBénd t¥Pes are preferably inclined with respect-to one another, such that
' the distance between the baffles decreases in a linear direction away from the fan. The
baffles.are located such that, as'the air leaves the guides, the air is deflected by the first

‘baffle onto the second baffle; ‘the second baffle being positioned to direct the.air out of an

outlet.

Preferably the first baffle or the second baffle and most preferably both of them: comprise

perforated material to improve sound absorption.

Preferably, the first baffle is arranged at an angle of from 40° to 60", preferaf)ly 45° to the
' ) plane of the airflow. Preferably, the second baffle is disposed at an angle of 5° to 15°,
' preferably 10° to the plane of the airflow from the fan.

o '-Breferahly, the first and second airflow channels each comprise a frh‘al baffle for-
' déﬂecting the airflow. ;Preferably,‘ the final Baﬁlexdeﬂec:ts the airflow in a déwnWard
direction. Preferably, the final baffle is mounted beneath the fan blower. -Preferably, the
final baffles for the first and second airflow channels abut one another to form a generally

V shaped structure.

Preferably, the fan unit comprises a housing:




Preferably, the first and second airflow channels. each conprise a'sidndiUG 2005
baffle .for deflecting the airflow 'Preferably, the final baffle deflects
the airflapobomeds@ownward direction. Preferably, the fi ndICTHGMPOYUZY g

nmount ed beneath the fan blower. Preferably, the final baffles for the

first and second airflow channels abut one another to forma generally V
shaped structure. Preferably, the fan unit conprises a housing. r, 4 AUG
2005 WD 02/ 068879 PCT1SG01100027 6 Pref®rably, the fan blowers and the .
gui de surfaces. afe di ed _on ad/a bisalatei t furt her
conpri ses a%fﬂ-ﬁraﬁléiu'g’ﬁ@%iogﬁﬁ aé"dﬁpggﬁﬁgg 'gésde%s Slll:ég?;eﬁ\?\n th an ?nl et for

drawing air into the fan, the fan and gui des being | ocated between the

upper housing and the base plate. Preferably, the, housin Lk Ses side
sections, amPreferablyytht evit fucthememprises HEPRRUSNG CPEQB%E‘{'%%@&%F?&?W\}V%C annel
bei ng forned by a gap between the, bas Edernsectd bafekeh G 8i Ng.

Pref er abl y, Migidosdig ’@é‘t’t'?th‘%e%B'r%F? e m&%gﬁgq%dsa&adesc;i bed‘k}g’gove. The
Si de sect | Ofs, s Rnd BLEFRRL Pibffabiy)thelemsingusmpgsesBido Sctians aiutletr t her
baffl es are a ast partly located in the %‘ap bet ween t he sei‘geeentﬁgctions
and the. basempluaiceting witht hespestivesaiciiay chanpeliesg fo 'ég if?a%%apptf WE T
preferably be located relative to t SieN Qs idnb edmpdiR veatinAeak aon

bet ween t'heb-B‘%fsE‘S?JF‘%&{'%“Sa?ﬁgtqwuﬁ‘Bﬁ'e?’?%fﬁgpfgtieh{aglﬁ l!;tgﬂg’tﬂ uprB%r housi ng i s

smal | er tharae§cg§e@%1b%g,an?ge§pd@g@@ﬁ&hrﬁéﬁéihﬁgma&mtbﬂmpmoo&imde fromthe
upper surface of the housing. There is also a gap between the side sections
and the base .plate to formthe outlet of the fan unit, The gap: between

the sid ti f th ' d th - : ' ly b
D o e e aChe e AT o Jah BB RaG b heupitblcto heical 1 be
gap. Preferaplyocaddifie bRBpHA. t conprises a-filter. . ‘

1In the above configuration, the base plate will preferably be located relative to the
housing such that the separation between the base plate and the upper surface of the
upper housing is smaller than the distance by which the s‘idc'sections protrude from the
upper surface of the housing. There is also a gap between the side sections and the base
plate to form the outlet of the:fan. unit, 'H_a_‘e gap between the side sections of the housing
and the base plate should, ideally belarge. enough to accommodate at least a part of the

lower baffle in this gap.

) _ _Preferably, the fan unit comprises a filter.

The cén-ﬁguration of the guides reduces the noisé from the fan unit. Also, the

configuration-of the-guideé-cnhances the velocity of air circulating in the unit. Hence, a

more efficient fan-anit can be produced as a lower power can be used to drive the fan to

- achieve the same circulating air velocity.

The fan unit of the present invention is primarily intended for use in a clean room.

Therefore, the unit preferably comprises a filter. Generally, this filter will be located

below the base plate of the unit.




The configuration of the guides reduces the noise fromthe fan um% 4 ANSB 2005
the configuration of the gui des enhances the velocity of alr circul ating
in the unWO 0248852, a nore efficient fan unit can be. Pra ;s?;g 2R | owed
power can be used to drive the fan to achieve the sane CII‘C %lng air
velocity. The fan unit of the present invention is primarily intended for
use in a clean room Therefore, the unit preferably conprises a filter.
CGenerally, this filter will be |located ®Below the base plate of the unit.
L.~ 4 AUG 2005 WO 02/068879 7 PCT/ SGOX/ 00027 The gui des and/or the baffles
of the present invention will preferably be nmade froma solid material,
nore pref er & yuidesand/at the Dhftled of R preRAY lﬁﬁerﬂﬁflwxl? efdiibl é&agéaﬁ,gﬁrforat ed.
The fan unit of t he present. i nvention preferabl oes

convent i onafolid mateaial, meseprafaraly ametali Bhe gmdescalndlacbafﬁestzhaﬁ iﬂeo Bé pélﬁswteal ow ng

:through the unit. Sound insulation material may be included in the fan

unit, but is preferably separated fromthe airflow by a solid structure,
such as -a bHicffaeurif ofthé prebBR iventic refefatfidod escri bed
with reference to the f%l | owi ng n(gﬁlz ' m tfl% S%F%W%{“Lsena E‘? "gl gure.

is an expl dawlatiop mgteriakin @eﬂtagew@pémtaurﬂeweﬂcamag thooughi thauiit. s&uzﬂm%nﬁﬁnt Of

the prese f.ron ross sectional el evation
view of t hg‘t' %%Y%Q%Eg{}mluf’e% dﬁ? @"Iumt i B”e%‘?fal?ﬁs%{’af"fﬁ? from she airfloyaby on vi ew
Ini © whero the et T o e sured Tor Figure 5 Figure. 5 1
uni i w v iti u igu igu

a chart- show ng the average velocity of airflow and rotation frequency of

t h;: fan b llﬂéf\ﬁlrese%i in%ent%g an lnto%rrbe ésénbvgdtmhthar% erg\rnlcg ?g tli:te fél?oemgg ﬁgx?-nl}mzltu?gv ention

( - embodiments which:

Figure. 1 is an exploded, right side, perspective elevation view of an embodiment of the

‘present invention;
Figure. 2 is a front, cross sectional elevation view of the embodiment of Figure 1;
Figure. 3 is a-top, plan elevation view of section A-A in Figure 2;

Figure. 4 shows the locations in the fan filter unit where the airflow velocities were

measured for Figure 5;

E igure. 5is a chart showing the average velocity of a‘if:ﬂow and rotation frequency of the

fan blower of a fan filter unit with and without the present invention

Figure 6 is a chart showing the average noise level and rotation frequency of the fan

blower or a fan filter unit with and without the present invention.

Figure 1 shows an exploded view of the fan filter unit. For clarity, the filter is not shown.
A rotatable fan blower 12 is located on a base plate 14, A mounting plate 20 for the fan

blower 12 is located on an opposing side of the base plate 14 to the fan blower 12.




Figure 6 is a chart show ng the average noi se |evel and rotation frf:equ%%yzﬂﬁgj
of the fan blower or a fan filter unit with and wi thout the present

i nvent i onwgria@gEe | shows an expl oded view of the fan fil PEFSGH{M027For
clarity, the filter is not showmn. A rotatable fan blower. 12 is | ocated on
a base plate 14. Amounting plate 20 for ghe fan blower 12 is located on an
opposi ng side of the base plate 14 to the fan blower 12. WO 02/068879 8 4
AUG 2005 PCT/ SG01/ 00027 The fan blower 12 is located within a housing

which is fornmed fromthe base plate 14, an P n
sections 22Théthan blmp.pem hﬂigsatﬁrﬁ{:]WEblﬂﬁa@“&HB H’?‘Wﬁ %1‘1%@8‘{;% 'F'El%’alf E|1nlg'i ?ré

centre, such that t he I I RRQM&i fﬂ& 18 lowmed 12. Fan ¢
bl ower 12 ‘Fl%i’e‘éﬁ% qn8r‘?§1i ST@BES %?g\?'\/tgrubﬁ?rh%ﬁﬁggénfl urlerd1 to be rotated by

a motor - (Nngf;§ ?:‘M:Q sué&hh&thnWsé Ithedair ﬂn&@ﬁtleatedrabop@fasblwas |1a§36fbkb’§§é2pl ate
14 to the fan owner the fan bl ower rotatgﬁ sﬁﬁﬁ .
t hrough i nlieta c&»ﬁvemnmaémlhlmraltﬁs ¢onfigpred 69 borptat éﬁﬁﬂ%ﬁr (Pt sBOY™ ot at i on

direction of the fa )\ i leSPbiBHvevidess the € first
and second ‘QEP@@"*%‘H@@&S\“QHW?@'%&}@ﬁmg 4t§t ffﬁﬁ?rd and fourth guide
reans 24C aigwadliRd ftQﬁxQHﬁWntﬁz‘dﬁ@hnif&telS&h@Bﬁmﬁéd*’hﬂ‘ djreictits tregantialdp| | be
described fu er befowin relation to Figure 3. Upper baffles 26A and 28B

and | ower hbé Fdtesoradieecionof thedardblowet Her end of the unit, such that the
baffl es are di sposed between fan bl ower 12, gui de neans 24A and 24B and
24C and 24D and the end section 22. Figure 2 shows the direction of air

f1ow w t hi nn]iel'g bRk i z&ﬁr pre'fndEd @ith Eirst and\Secpridpiidenmbans 24swd 28B@D 0BFr | s
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Upper bafflés 26A and 28B and lower biffles aré provided at either end of the unit, such

that the baffles are disposed between fan blower 12, guide means 244, and 24B-and 24C

and 24D and the end section 22.

Figure 2 shows the direction of air flow within the fan filter of Figure 1. As previously
described, air is drawn-in through inlet 18 by the rotation of fan blower 12. Fan blower
12 is located on base plate 14. The rotation of the fan blower forces air away from the
fan biewer and into the baffles 26A and 26Band 28A and 28B. The direction of the
) . baffles turns the air from traveliing away i from the blower which 18" “located on the base | %
: plate to travelling out of the outlet 19 whtch is located beneath the base plate 14. The air -
- then travels through filter 32 whlch is located undemeath opemng 19.

Figure 3 shows a plan view of the constructed fan filter unit of Figures 1 and 2. The fan

‘blower 12 is located in a space between the guide means 24A, 24B, 24C and 24D. On

" one side 'of the fan filter unit, there is 2 first guide surface 27A and a second guide
surface 27B. Along with a portion-of the wall 25A, the guide surfaces define radially -
outer boundary of an airflow path of which leads, through constriction 30, to the upper
baffle 268. A third: guide surface 27C 4nd a fourth guide surface 27D are provided on

~ ' _the other side of the fan -bl'ower,' and together with é-part of the wall 25B between them,




.plate to travelling out of the outlet 19 which is |ocated beneat@ [}hﬁll[?%&
pI ate 14 T then travels through filter 12 which is |ocate

under neat h og’é’%ﬁé 19. Figure 3 shows a plan view of the copst 0%5_; an
filter unit of Figures 1 and 2. The fan blower 12 is Iocated |n a space
bet ween the guide means 24A, 24B, 24C and 241). On one side of the fain
filter unit, there is a first guide surfa&e 27A and a second gui de surface
2713. Along with a portion of the wall t he gui de surfaces define a

radial | y Outdgﬁneﬁbgmﬂmﬂy ocuterdouaiary bfw\seRard I ‘M& whlch %g&isgtli}r é gor%ﬂftlgﬁd a
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26A It can p(e se{e “1 ‘hﬂ a.ch gui de neans con%?ﬂgrgs@]‘g %ﬁhﬁ?aléﬁ%? oMui de
surface 32A, 2@@@@9(5@@%@1233 andt32Ekdefine bssrin tHed! a §i0Ergin

addi ti onal Wﬂﬁhﬁdﬂfg f?tél % C define between them a divergi n " flow
path | eading from conStriction P Rddi t i onal gui de surface 32B and 32D

define between thema diverging flow path |eading fromconstriction 30. It
can be seen Ehat of the guide neans 24A, 24B, 24C and 24D are identical in
shape to t HeCibrSPentinter the auide means 247 99B; s«saadsmmqwidumﬁ;uhwsn%ow de
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surface andﬂﬂ,g{ | r ¥l addi ti onal | de surface with a othly
curving transitional %%@%g QQ?O\MHCS?FPBﬂW l;tﬁ“@”%gtﬁ‘éiﬂhﬁly’fasgm agmoothly

tran5| ti onalcurzmgeddwoml(gnidé%drﬁ& WiEklH 6 6t‘ﬂ¥béﬁk\ﬁ ] | npr.qye airfl ow
ehocity. | .so ap @arent from Fi gu?e t é;ﬁﬁn?ﬁ(i] "5{%'83\‘{* ™t he
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transitional portion 33B fromthe

bl ower is | e b of th
centre line of the 19 b&o&eq 's§|sﬂ1apaafrf"§;efr%ﬁ&%ﬁ dithse thesliggmcet dffomitist anced
of the tranhtre ofithe spOHPBuSHR PoHRIR INEtFRBLLre line of the fan blower is less

than the distance b of the transitional portion 33B from the centre line of the fan blower.
~ Similarly, on the other side, the distance d of the transitional portion 33D from the centre |
line of the fan blower is less than the distance ¢ of the centre of the transitional portion
' 33C from the centre line of the fan blower. In this way, with identically shaped guide

means, a diverging flow path can be provided around the periphery of the fan blower,

- The guides 244, 24B 24C and 24D 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 bafile 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

disposed at an angle of about 10° to the airflow plane to redirect the flow of air below
the base plate 14, '
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line of the fan blower is less than the distance c of the centre of L’L"tfﬁeaﬂtUG 2005
transitional portion 33C fromthe centre line of the famrchlseaenoo2fn this
way, witWVOaEKBEPal Iy shaped guide neans, a diverging flow path can be
provi ded around the periphery of the fan bl ower. The guides 24A, 24B, 24C
and 24D are contoured to receive the discharged air fromthe fan blower 12
(shown in dotted circle) and guide the fg ow of air with m ni num anount of
turbul ence towards the baffles 26 and 28. As this is a tog ¥Ii e%”vefd)tlﬁ | ower
baffle 28 'f} ur{:}soé Gha8lshotw slaueomhke fappeit. TigireISehowsa BPE O AEEF oY :
angl es of bRt 4?3 to the plane of ai Eﬂ;\%,hi ch ks g%fahgqﬁ_fq‘msnbmnslz, to-
di ffuse ai ravbraged b¥ee ngasuwiersenpytakqh 15 eRRORE are Iodi fs)ﬂpt)‘oseicglseat an
angl e of about 10 to the ajrfl ow. e ArRdfip@es shdves 4 ploholoe b€ pel ow
the base pl\alﬁiéﬂlm.faﬁ“'ﬂtﬁegmn %‘M%Gg%@gﬁ%d sG0J/ 00027, 10.  Fi %‘LH‘ es 45
and 6 show resul s fi'RE héRufetiRnisniaken aFthgsame Hftgpbdifersnt RO By P e ai r
vel ocity a{\%er agecF over neasurenents te}ken at 15 different points in the
fan unit. Tmagﬁmm@mtﬁonﬁgqumﬁwefﬂbb?‘ﬁ?f'unit are shown in Figure 4.
Simlarly, figure 6 shows a plot of the noise |evel averaged over
measurenents taken at the sane fifteen different Oi{]‘mg%ani,n ré%eisan uni t
- agai nst rotation f (TATRVARYs Dd@isthade die avatre. awWRYdraigb 1S measur ed

at a di stan@ée'bor‘lsghlr;m&'?irge awé_ga?tﬁomthe fan, in decibels. It can be seen that
far superior results are provided when the air guide and baffle are

present. Thus, the present invention daviitinahesir iide andibadiet 3rewhi ch

provi des enhsanckgiseenithat Br SeRerigh e si%rgha\}lmtﬁ the same amunt Bﬁf dr.i X%ﬁrag

power to the fan.,Hence .t heekRselNows b highat aionelprigrIdProdies HUPATT e
ar gy advaliERbay Fpees e M RE D

engrgy advalff¥fes To that of the prior ALl 4 AUG 2008 Yrence, the present

air circling action with the same amount oOf Griving pow

invention provides considerable energy advantages to that of the prior art.




CLAIM5 1. A fan unit conprising: a fan bl ower configured to emt aiF!frAlé\G 2005
plurality of directions in an air flow plane; first and second gui de
surfaces disposed on a first side of the fan blower in the airflow pl ane,
the first and second guide surfaces defining together, at |east partially,
the radially outer boundary of a first airflow path leading to a first
airflow channel; third and fourth guide ddrfaces di sposed on a second,
opposite, side of the fan blower in the air flow pane, the third and

fourth guide surfaces defining toget hﬁb Ifs | east partially, the radially
outer boundary of a second airflow pat [ﬁ eading to a second airfl ow
channel ; first, second, third and fourth gui de neans each conprising the

first, second; A Bingiaad BQMFI h guide surfaces, respectively; wherein the
fan unit furt%er corrpriseg a first wall neans on the first side of the fan
bl ower, the first gtinddowerdoafiguteduc kimiigait rea pluraity whllirestioann an a ffowr st

poi nt and the second gui de surface touching the first wall nmeans at a
second point dipgﬁ'}?aced fromthe first point, and the fan unit al so

conprises a secondgpehdd séE&ﬁ’d‘?uiﬁ@ sﬁrtffce§gl§s%g%dsérp§ fiodt sidaofi R £ PWRer id Ne

third guide surface touching The secon 1" means at a third point and
the fourth gui déesairfiareplaneubhifing andesccadcpnde swifdcesdefnsngtogatbenurt fduspoi nt

di splaced fromth hi rd int. 2. A fan unit _.accordin claim1l, erein
the portion of P?‘ilglah?"rtil? r\%@f‘ﬁy %éﬁg’ouﬂmé{élﬁ‘ flﬁsg qrﬁpg’tgﬁhgeﬁ%%apﬁfgﬂts

effectively def hingéwahdnnel;her guide surface. 3. A fan unit according to any
one of clains 1 to 2, wherein the portion of the second wall neans between

the third and fourthiid gad dewtleghide sinfedey dipbbeteen a seeando atipdsites side of thede
surface. 4 AUG Z008,wer in the air flow pane, the third and fourth guide surfaces defining

together, at least partially, the radially outer boundary of a second airflow path
leading to a second airflow channel;

first, second, third and fourth guide means each comprising the first, second,
third and fourth guide surfaces, respectively;

wherein the fan unit further comprises a first wall means on the first side of
the fan blower, the first guide surface touching the first wall means at a first
point and the second guide surface touching the first wall means at a second
point displaced from the first point, and the fan unit also comprises a second wall
means on the second side of the fan blower, the third guide surface touching the
second wall means at a third point and the fourth guide surface touching the

second wall means at a fourth point displaced from the third point.

2. A fan unit according to claim 1, wherein the portion of the first wall means

between the first and second points effectively defines a further guide surface.

3. A fan unit according to any one of claims 1 to 2, wherein the portion of the
second wall means between the third and fourth points effectively defines a
second further guide surface.
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12 4. A fan unit according to any one of clains 1 to 3, wherein all of the
guide neans are identical to one another. 5. A fan unit according to any
one of clains 1 to 4, wherein the first and second airflow channels each
lead to a first baffle arranged at an angle to the direction of the
airflowto deflect the airflow. 6. A fan unit according to any one of
clains 1 to 5 wherein the first and secddd airflow channels further
conprise a second baffle arranged at an angl e to the direction of the
airflow com ng I td | o fan
uni t accordi ng to?ag]}‘gﬂm Mdﬁ witer el 0%? ? gﬁésg\gﬂ%ﬁﬁ %%Pégﬁlges{%egg@d
baffl es conpri sarqoldeﬁmrahtoeﬂaermbther.al. 8. A fan unit according to any one of
claims 6 to 7, wherein the first and second airflow channels each conprise
a final baffle for deflecting the airflow. 9. A fan unit according to any
one of the precedind.gl éecﬁmmgﬂftb%@t ﬁaﬁaaaﬁg fig ém%@f%lﬂ theSEBB LR dcBhd ¥
symmetrical about a mrror plane so that e nmeans conprises a first
gui de surface alactﬂaws:hbmewﬂalchkda;i to ddimstibaffle amaaiged atreal anglei td ¢he ditecfiae ef

the airflow to deflect the airflow.

6. A fan unit according to any one of claims 1 to 5, wherein the first and second
airflow channels further comprise a second baffle arranged at an angle to the

direction of the airflow coming from the first baffle to further deflect the flow.

7. A fan unit according to claim 6, wherein at least one of the first and second

- baftles comprise perforated material.

8. A fan unit according to any one of claims 6 to 7, wherein the first and second

airflow channels each comprise a final baffle for deflecting the airflow.

9. A fan unit according to any one of the preceding claims, wherein each guide
means is substantially symmetrical about a mirror plane so that the guide means
comprises a first guide surface and a substantially identical additional guide
surface.




