Fan Unit Air Flow Control Field of the Invention The present invention
relates to a fan unit air flow control and refers particularly, though not
exclusively, to a fan unit air flow cbntrol for reducing noise froma fan
unit in a clean roomfacility. Background of the Invention 10 It is conmon
for nmodern production and testing facilities to control the quantity of
particles in the air that circulates within clean roomfacility in order to
ensure the quality of the output of the clean roomfacility. Wether be it
waf er dies, conpact discs orFanddnitAir BlowiCantrioles, effective fan units are
needed to not onIy keep the 15 particle content within the clean room at
accept abl e | &Y q | so to circulate the air which workers breathe. As
such, the fa dﬁﬁ?p? PERH°Y 0 be rel atively powerful . However, such power f ul
fan units create excessive noise. Insulation material has been used to

line the 4 ntfrnaleefl ilGRtaH rellf 16 3ShM OniCdir fidiecdn@d) dﬁH'r&f@rstp‘énE@We the noise

generated by the fan bl owers. However, such an el enentary method often

does not rediRUINAEEAGYSILRY. (132 fangufyt alfflgwi GgpHP! F‘EV%UC‘F‘%F‘”%F%FS':&’? nsi de t he

cl ean room dnitai 4 tiéan rodreaciityobl em associ ated with the noise in a clean room
facility is exacerbated in a confined space or enclosures such as, for
exanple, a nulti-store waf er fabrication plant. \Were there is Iom/helght
cl earance, tBackatgundotthglpveation units may be quite pronounced. Summary of

the Invention In accordance with a preferred formthere is provided a fan
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discs or memory disk drives, effective fan units are needed to not only keep the

15 particle content within the clean room at acceptable levels, but also to circulate the

air which workers breathe. As such, the fan units tend fo be relatively powerful.

However, such powerful fan units create excessive noise. Insulation material has
been used to line the internal sides of the casing of the fan units to reduce the
20  noise generated by the fan blowers. However, such an elementary method often
does not reduce the noise to a satisfactory level for workers inside the clean room
facility. The problem associated with the noise in a clean room facility is
exacerbated in a confined space or enclosures such as, for example, a multi-storey
wafer fabrication plant. Where there is low height clearance, the noise from fan

25  units may be guite pronounced.

Summary of the Invention

In accordance with a preferred form there is provided a fan unit comprising:

30 atop having an inlet opening,
at feast one side enclosing the fan unit,
an outlet opening,
a fan blower disposed on a blower mounting, the fan blower being for drawing air
through the inlet opening and for discharging air through the outlet opening,

35  at least one pair of guides extending inwardly from a lower end of the at least one
side fowards the outlet opening, said at least one pair of guides and the blower

mounting forming an air flow channel therebetween.



35 at |l east one pair of guides extending inwardly froma |ower end of the
at |least one side towards the outlet opening, said at | east one pair of
gui des and the blower nounting forniAg an air flow channel therebetween.
The air flow channel creating a constriction on air flowto raise air
pressure within the air flow channel to thereby create substantially
nono-directional air flowin the air flow channel and through the outlet
opening, with reduced turbul ence such that noise fromsaid fan unit is
m nim sed. There may be provided two pairs of baffles disposed within the

fan unit, th‘?hé’é}ffdmﬁémanrﬁé%r@gtm@létébﬂéthéﬁoﬁ)%ﬁBﬁ-"ﬂgh@dlula%é air pRBs@wiignbaf fl es may
defi ne the outl et ope osed_ _at an angle

of between 96’35’%‘0‘66“%“@% f'}?éeb&tc'%la PStirﬁ'auyHBO'?%éd'OB%@frglp‘é{ﬂ] ¥€90. The
gui de baf f | esir faychaengpend roagretie ol opamirfgowitt fedured tBiyuldvee swcdrthal | or a part

only of the guid nP%fJfE:‘?Fmtné‘%rﬁgb% gui de baffles nmay be covered by a

cloth. Additionally or ternatively, the guide baffles may be curved or
flat. 15 The outl et opening nay be of a shape selected from circular,
triangul ar, SEH@mBy be proGlaIt@Y baifs, of pafidsadiposdd, within thetaagein ae baffleer e may be

further incl ded at e fan wunit
ext endi ng be - 5?{%%%2%”&6%%{)%%8?'% bEF’J(I) erﬁai/ dghrf&ﬁ%gﬁe% teﬂh% TthEe at | east
one side, eagtidedfafiiehmaybe F“é@&??d arfe 3pale of ketwesnB0gandfof Wi ﬁ'g apiga@¥ncl osed

space beld ndond dide, Bh@érﬁblﬁ@(&" tme b aﬁfﬂéssmaj b@lpaﬁ@aed t ree pbdr@mnbei ng
mut ual 'y per rt%engl cu

erforated. The
perforations B‘éer(?{/é?FazR?” oY OLQthu'g? ba'%"ﬁ aﬁ?ﬁ\ dmg%ﬁlg S8PYPRe pl ates.
The pl at es neoyeled by aclptd Adritiohallytor gltetnatively, Hecauids bﬁﬁlys mbbb%gvmdefd by a cloth.
The encl osedggpace may be filled with a noise insulating 25 material A
noi se insulating material may be used to line an internal surface of one or
nore of the at |east one side, the top, the guide baffles: and the pl ates.
30 The blHweThenmdiat dpegingrenay thawé a aharei secied Swhatiraulgr, neengvlprabquard, ached to a

surface thepeafquafNRnaYsRcloddYndle @ | ower surface. The bl ower nounting
may be in the
There may be further included at least one pair of plates disposed within the fan
unit extending between and being connected to each of the top and the at least
20  one side, each of the at least one pair of plates defining an enclosed space behind
it. There may be two pairs of plates, the plates being mutually perpendicular. At
least one of the plates may perforated. The perforations may be over all or part of
the at least one of the plates. The plates may be curved or flat and the platés may
be covered by a cloth. The enclosed space may be filled with a noise insulating
25 material.

A noise insulating material may be used to line an internal surface of one or more
of the at least one side, the top, the guide baffles, and the plates.

30  The blower mounting may have a noise insulating material attached to a surface
thereof. The surface may be a lower surface. The blower mounting may be in the
form of an inverted tray with depending side walls, the noise insulating material

being located in the tray.

35  The top may have a central opening. The central opening may have an inlet cover,

the inlet opening being in the inlet cover.



formof an inverted tray with depending side walls, the noise insulating
material being located in the tray. 35 The top nay have a central opening.
The central opening may have an inlet3cover, the inlet opening being in
the inlet cover. Afilter may be |ocated bel ow the outlet opening. The at

| east one side may be four nutually perpendicul ar sides, the sides al so

bei ng perpendicular to the top. There is also provided a nethod to control
the flow of air. Brief Description of the Drawings 10 In order that the

i nventi on ma filtke nely datdcgted helew theooitkt aprtiingeadi |y put into practical effect
there shall now be described by way of non-linmtative exanple only
preferred enbodi mnents of the present invention, the descrj lon being with
reference tolfhe 'e%GB?rﬁQﬁ)F"ngei Perrugytkallyi ReEPepfIGHiaRies ﬁe gﬁ' °15 Figure 1
i s a expl odebging pedpeindip@arapettopve view of a preferred form of the present
inventiongintegrated as part of a fan unit; Figure 2 is a cross sectional
el evational view of the formof Figure 1 when assenbled; Figure 3 is a
full cross- séeare eige Prvided amsigd trrentql HedowAtPii n the direction of arrows
20 A-A on Figure 2; Figure 4 is a view corresponding to Figure 3 of an
alternative shows the |ocations where the velocity of
airfl ow was Er@ suersglbpqmlgloéghregéjr w'"? a chart conparing the average velocity of
airflow and the noise level wth and without the preferred formof the

present h@Vemtdr@n thalthd ink@ntioh G Q:e%le‘éhpmﬁie%to%ﬂQﬁ@re%@@tﬂuﬁm&i pr@dneaaatlonal Vi ew

of an altern f Fi
assenbl ed. Iﬁaie tﬁ?ﬁe n%ﬂ' ngﬁpﬁgsqu%d% tgr"}‘agd’\pe%@@ g gr?‘gl Oiﬂg pfe(lﬁérefj ol | ovm ng
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gui des and badcbhnEshink MuStF-H&S arbingyiPWhee @ thorough understanding of the

15 Figure 1 is a exploded, front perspective view of a preferred form of the present
invention integrated as part of a fan unit;
Figure 2 is a cross sectional elevational view of the form of Figure 1 when
assembled;
Figure 3 is a full cross-sectional view along the lines and in the direction of arrows
20 A-Aon Figure 2;
Figure 4 is a view corresponding to Figure 3 of an alternative embodiment;
Figure 5 shows the locations where the velocity of airflow was measured;
Figure 6 is a chart comparing the average velocity of airflow and the noise level
with and without the preferred form of the present invention; and
25 Figure 7 shows a cross sectionai elevational view of an alternative embodiment of

the lower portion of Figure 1 when assembled.
Description of the Preferred Embodiments

30 In the following description, numerous specific details are set forth such as, for
example, guides and baffles, in order to provide a thorough understanding of the
invention. In other instances, well-known components such as, for example, the
motors for the fan blower and ducts connected to the fan units, are not shown
and/or described in order not to obscure the invention.

35
Figure 1 is an exploded, front, perspective view of a preferred embodiment the

present invention integrated as part of a fan unit. The fan unit comprises four



invention. In other instances, well-know conponents such as, for exanple,
the notors for the fan bl ower and ducts connected to the fan units, are
not shown and/or described in order fhot to obscure the invention. Figure 1
is an expl oded, front, perspective view of a preferred enbodi nent the
present invention integrated as part of a fan unit. The fan unit conprises
four nmutually perpendicular side walls 22, and an annular top 17 having a
central opening 10. Although the fan unit is shown as being square in
shape, it mayutellyoperpadigulsiusitablats 8hapd auetmules tof &F hewanpleeptratyl i ndri cal ,

triangular, p&&HANGULMough AEHASR A nowR6d BIY Ruared¢hap® if &R of The central

opening 10 is shown as being square. It also nmay be of any sujtable shape
such as, for2¥xaMisPle, sheBtisHeh @5 SR qrpmape. PER{rigaly dianpulan da3aNgHAG) |

oct agonal , penthgenalfwiabbnal Bnesetoatdl y, t he shape of central opening 10 is
simlar tp that of the fan unit. 10 Located over and encl osing central
opening 10 is air inlet cover 11. Cover 11 covers central opening 10 and
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round. It nfepubk any suitable shape as is required or desired such as, for
exanpl e, jptriangul ar, square, rectangul ar, pentagonal, octagonal, and so
forth. There, nmay be nore than one inlet eni.n 8. 2 fan_ bl ower 12 is
di sposed on hocﬁéﬂ WP SHEGERE CRY2L 2PT WS %Dnﬁya'rh@@éc?i’gbgﬁg‘:%vﬁr i de wall's
15. Al t er nat cavetsycentrab opening ¢ 0 bad fsedimdérsionaliytaradvithantapagnd 20 sueh that 8o be

invertable. Aitaghed 170aldlf M0 pEipnER Ut dgdaind 4oandvaxi endis@rdipwar dli y
therefrom are four cte o the air inlet

rods 13 al so rel aﬁqﬁly conn 1
cover 11. Nofe'eé'i‘ﬁf\'/%ﬁ"dEH?Sta“F'@HﬁF?'@QI'VFg?c? ré?t?ﬁ)%na VEHE BAPBAYYE t he fan
unit, isia naidiasheenta avinki apgningt &t Inletraeni2® 1gio seoverds beg raund. Ran bl ower
12. The mounkinge 14, "By.ie sAiJEBRASIORALitY brali&REd such as, for example,

triangular, square, rectangular, pentagonal, octagonal, and so forth. There may be

more than one inlet opening 18.

20  Afan blower 12 is disposed on a fan blower mounting 14 that may have depending
side walls 15. Alternatively, mounting 14 may be flat. Mounting 14 may also be
invertable. Attached to the blower mounting 14 and extending upwardly therefrom
are four rods 13 also releasably connected to the air inlet cover 11. Not shown, but
required for the normal operation of the fan unit, is a motor for providing rotational

25  movement for the fan blower 12. The mounting 14 may be dimensionally larger
than the outlet opening 19 in the horizontal plane so that it extends beyond the
periphery of outlet opening 19. The mounting 14 may also be dimensionally smaller
than the outlet opening 19 in the horizontal plane. The dimensions of the mounting
14 may depend on the dimensions of the fan blower 12. The size of the fan blower

30 12 may depend on the performance requirements of a user. The mounting 14 need
not be a custom-fitted blower mounting.

In this way the blower 12 may be located inside the fan unit and may be on its
mounting 14. The mounting 14 may be suspended from top 17 by the connection
35  ofthe rods 13 to the inlet cover 11, and the inlet cover 11 may be supported by top
17. This may enable blower 12 to be easily removed through central opening 10 for



than the outlet opening 19 in the horizontal plane so that it extends
beyond the periphery of outlet opening 19. The nounting 14 may al so be

di mensional ly smaller than the outlet opening 19 in the horizontal plane.
The di mensions of the nmounting 14 nmay depend on the dinensions of the fan
bl ower 12. The size of the fan blower 30 12 may depend on the performance
requi renments of a user. The nounting 14 need not be a customfitted bl ower
mounting. In this way the blower 12 may be located inside the fan unit and
may be on it servigiRguediHenange, oTHePlRRSIEH ?:/f@e 168Nl \PPRENG SRPEh AR #12FF om t op 17 by
t he connecti gioRfgQf the rods 13 to the inlet cover 11, and the inlet cover
11 may be supported by top 17. This may enable blower 12 to be easily
renoved t hrough central opening 10 for servicing, naintenance, or
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are substantially identical, opposed, parallel, and co- planar The guide baffles 28

are at an angle to the side walls of 90° to 60° preferably 90°. Also, there are
20  preferably two such pairs of guide baffles 28 all being mutually perpendicular to
form, in effect, a floor of guide baffles 28 around outlet opening 19. Guide baffles
28 may also define the outlet opening 19. Guide baffies 28 may be flat, as shown,
or may be curved. If curved, they may be curved downwardly toward outiet opening
19. This is illustrated in Figure 7.
25
Figure 3 is a full cross-sectional view along the lines A-A of Figure 2 highlighting
the guides baffles 28. The guide baffles 28 are placed to receive the discharged air
from the fan blower 12 (shown in the dotted circle) and to guide the flow of air 3
within the fan unit with minimal of turbulence towards, and through, the outlet

30  opening 19.

At least one pair of plates 26 for further absorbing the sound generated from the
moving air 3 generated by the fan blower 12 may also be provided.

35 Preferably there are two pairs of plates 26, mutually perpendicular to each other.
The plates 26 extend between top 17 and sides 22 and are preferably at an angle
of between 30° and 60°, preferably 45°, to the sides 22, and thus at an angle of



form in effect, a floor of guide baffles 28 around outl et opening 19.
Quide baffles 28 may al so define the outlet opening 19. Guide baffles 28
may be flat, as shown, or may be cur¥ed. If curved, they may be curved
downwardly toward outlet opening 19. This is illustrated in Figure 7. 25
Figure 3 is a full cross-sectional view along the lines A-A of Figure 2

hi ghlighting the guides baffles 28. The guide baffles 28 are placed to
receive the discharged air fromthe fan blower 12 (shown in the dotted
circle) and beywesni6de anchd0°f prefarably 487, to Bp 1Wi Eb¢hnplath @6 fmas barishegtiof h m ni mal  of
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pair of plates 26 for further absorbing the sound generated fromthe
noving air 3 generat ed by the fan blower 12 may al so be provi ded.
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as sponge, Fhen nay be fixed on
the plates 26 and/or the guide baffles 28 and/or top 17 on an internal

surface f@aci A st lecfvesbéc%aﬁﬁtelzs %a@nébn&m Beﬁaraloaé eshe2izard th@r ef erably
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space 31 may have lnsulation or other material in it fo reduce noise caused by air

turbulence. Plate 26 may also be wholly or in part perforated.

20 Sound insulation materials may be used to partially or completely fill the space 31.
The sound insulation material may bhe cne or more of sponge, fibreglass,
rockwool, linen cloth and so forth. If desired, a layer of protection may further be
added on top of the insulation facing the air stream 3 to further strengthen the
insulation material from relocation or disintegration over a period of time.

25
To further reduce noise level, insufation material 16 may also be fixed on a lower
surface of the fan blower mounting 14 to further absorb noise generated by both
the air flow 3 and the blower 12. The insulating matertal 16 may be on other
surfaces of mounting 14. When mounting 14 is an inverted tray (as shown),

30  insulating material 16 may be located within tray 14. Preferably, mounting 14 has
sides that extend vertically for a height equal to or greater than the thickness of

insulating material 16.

One or more of the guide baffles 28 may be porous, if desired. The porousity may
35  be achieved by using perforations over the area of the baffles 28. The perforations

may be over all or part of their surfaces.



air out through perforations in plates 26 where the airflow 3 is not as
fast. The space 31 nay have insulation or other material in it to reduce
noi se caused by air turbulence. Platé 26 nmay al so be wholly or in part
perforated. 20 Sound insulation materials nay be used to partially or
conpletely fill the space 31. The sound insulation material may be one or
nore of: sponge, fibreglass, rockwol, linen cloth and so forth. If
desired, a layer of protection may further be added on top of the
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material 16 may be on other surfaces of rmunti ng 14. Wen nounting 14 is
an inverted tray (as shown), 30 insulating material 16 may be | ocated
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for a heightoegwali. to or greater than the thickness of insulating material
16. One or nore of the guide baffles 28 nmay be porous, if desired. The
porousity may be achieved by using perforations over the area of the
baf fl es 28. $H@wyér32¢maatha!ﬁv§sulaﬂay3%@ veh glbpr partiof Heir pternal grfagaseiTPe sur f aces.
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over all or nsul n. nate , n erforations,

to reduce th%nd&mé& ))'h@%’ﬂbe SPr§P sflbéc?gag m%kwom I"E:e(r)]nci?am P\%fnaé%ap “the air. The
per f or at i onsclethycaxsriigstSdme oseadlupel rpulaling inetarielst Boribm@fempal hav® t he baffl es

28 and pl at e,%,na@cen@dg%egaf,{eg@%dgBdéghécpct the flow of air 3 towards outl et
opening 19, and may be flat or curved. Side walls 22 may have insul ation

36 over all or pail of thelr internal surfaces. The 10 insulating naterial
36 may b& of Amcgr basen, tie khews niduaingi Hsextending peyadghe aerphgryanfid/ or 16. |t

may be Sponggef sithRg!1@She JuRepaRRE 28!dnB &ibwel Aolnt o4 BrwdtAMBerR
create one or more air-flow channels 20 through which air is moved towards the
outlet opening 19 and thus filter 32. Preferably, the air flow channels extend around
the periphery of outlet opening 19.
20
Outlet air flow 2 may pass through filter 32. This also applies to the embodiment as
shown in Figure 7. The air-flow channels 20 create a constriction on air flow, and
thus form a high pressure air zone. Air flows from high pressure to low pressure.
This therefore forces all air to flow though channels 20 so that the air flow will be
25  strongly mono-directional through outlet opening 19 as air will generally not flow
from low pressure to high pressure. This significantly reduces turbulence in
channels 20 and outlet opening 19. As such, noise is significantly reduced, and

air-flow efficiency is increased.

30  Figure 6 is a chart comparing the average velocity of airflow and the noise level of
a fan unit with and without the present invention. The average velocity of airflow is
measured at 24 different points in the fan fitter unit and illustrated in Figure 5
respectively. Referring to Figure 6, (a) is a conventional fan unit, whereas (b) and
{c) are in accordance with the present invention. The average air velocity of both

35  (b) and (c) is higher and quieter than (a). As such the pressure loss of the fan units
{(b) and (C) is less than (2). Therefore, energy savings over time can be achieved.



cloth covering. Some or all of insulating materials 6, 16, 36 may have
reinforcenent franmes, if required or desired. 15 As can be seen, due to

bl ower nmounting 14 extendi ng beyond tRe periphery of outlet opening 19,

t he guide baffles 28 and bl ower nmounting 14 between them create one or
nore air-flow channels 20 through which air is noved towards the outlet
opening 19 and thus filter 32. Preferably, the air flow channels extend
around the periphery of outlet opening 19. 20 Qutlet air flow 2 nay pass
t hrough fi |t Enal32nd Tiossimabrenthaspihpasing the nolse levatio deshsls fraasa fapheiin i n Fi gure

7. The air-flan.ch@mel § prfnel §@heorahL RSN InGdrtion afisahdaslile@t aand  thus

forma high pressure air _zone. Air flows from hjgh sure to | ow
pressure. TE’F%“OP Hér@?tﬁrcﬁre?t@?’(‘?@%' thy putlgh of t'feo“”m Mﬁg?%%{é% "I?F?éﬁﬁ'g‘f’s 20 so that
the air fl owaviad unihenZeribeglimeangl the mesentdinvantitn oralaltwtieutph witttbet openi ng
19 as air.w : o ow FLQMd OwW pressure to high pressure. This
signifi ca5nt I ééerr%‘gﬁgiggétﬁoﬁ%ﬁagnc@&% cha'hnel s 20 and outlet opening 19. As
such, noise is significantly reduced, and air-flow efficiency is increased
30 Figure 6 i@ tihpriebent 0ivpiatioh Ngas tdeen aleedribge pudiboariyt withofefarenck ltow and t he

noi se | evel of uni . ' r i3 pon. The
aver age vel Og|9¥r§96$oa§\{ulﬁ?%rﬁopvr\}‘§%ésgn %gtsh\g!rj éﬁpéibttpa%g"%é@ fnﬁ @&gnf ”g‘%igﬁ’ﬁs‘ in the fan
fitter unit arfen iy ifsthpdd &g Understpefithet Be figaep e foy dlustraticPaly F"Ag to Fi gure
6, ﬁ, a) hi $0 & SRAMaHRE bORREN haR AuMittiondhahe avertiBy). RNEdditiés; it ietiearitataccor dance
with the present

' tion., T ' | oci f h.. b d
i s higher an e&lﬁt}igp\éﬁg?‘l?{%n?tfaol)?&e%e%éﬂ%ﬁ’e? lﬁ)rg h\é‘?eelg'gtl ﬁ%m?rgsag:gl%:]a t'c{%ge( f Zanalrjlni 'Eg)
(b) and (C) whkert ersflowhenntrélay reqpived. efitols eeontemplelgd thadviangschanaer anfine can be

achi eved. Fi pakitidatiéHadndyBs nabdBPoicadtithe/ordiBAYRAIN intBe bt itk 86paktpyel i n
deci bel s from a _fan uni ferred formof the present

t wth and wthout a pr
i nvention anti®TderBLRFANY sﬁf)peac’f?']ed%"zfm'o&?sf?W[ﬁ%‘fer directly bel ow the
outlet ofsthe unit. Measured 1.5 neter below a fan unit, an enbodi nent of
the present invention may allow the fan unit to operate with | ess noise
than a prior art fan unit.



Whil e the present invention has been described particularly with reference
to Figures 1 to 7 wth enphasis on a nethod and apparatus for m nim sing
noise form a fan unit, it should be #inderstood that the figures are for
illustration only and 1.0 should not be taken to be a limtation on the
invention. In addition, it is clear that the nmethod and apparatus of the
present invention have utility in many applications where air flow control
is required. It is contenplated that many changes and nodifications naybe
made by one Qfinishe ordinary skill in the art without departing fromthe
spirit and the scope of the invention as described. 15 Clains 1. A fan unit
conprising: a top having an inlet opening, 5 at |east one side for

encl osi ng thé fan®{@iUitCoyisEgt | et opening, a fan bl ower di sposed on a
nmount i ng, the fanaibbowetg dreniatppbang, drawi ng air through the inlet opening
and for dischargi i . opening, 10 at |east one pair
of gui dedﬂbaffles é(;{x ag{nogjftﬁgg?og\%/g?é@ﬁ@t%ﬁgkggt‘lovver end of the at |east one
si de towards the #AwRiorepahi ng, said at | east one pair of guide baffles
aﬂd thle nmount i ng 4 Rkkolgr ﬁ@@édoﬁé%ntﬁf@,ﬁﬂ@ﬁh bidaer phef foedawing Be air fl ow
channel creating constructi on on air ow to rai se ai [ re 15
within the air f1OREhdimaiet erRg e, e Ashedng Bl Brefor oy, Sucet

nono-di recti onal opghingflow in the air flow channel and through the outl et
openi ng y§ t h redugegds: dndhBHbRRAEE bakEdexichaihg MY ffohPaoRaidhdbpReuni t i's
mnimsed. 2. Afan unit ﬁs C a}jged i]nt claiml1. wherein the nounting is a
bl ower 20 nount i BESLONP S (AAOS e LMY h either claim 1 or 2, wherein
t here are provi deshidatdeast one pair of guide baffles and the mounting forming an air flow

channel therebetween,

the air flow channel creating a censtruction on air flow to raise air pressure
15 within the air flow channel to thereby create substantially mono-directional

air flow in the air flow channel and through the outlet opening with reduced

turbulence such that noise from said fan unit is minimised.

2. A fan unit as claimed in claim 1, wherein the mounting is a blower
20 mounting.
3. A fan unit as claimed in either claim 1 or 2, wherein there are provided two

pairs of guide baffles disposed within the fan unit, the guide baffles being
mutually perpendicufar.

25
4. A fan unit as claimed in claim 3, wherein the guide baffles define the outlet
opening.
5. A fan unit as claimed in any one of claims 1 to 4, wherein the guide baffles
30 are disposed at an angle of between 90° and 60° with the at least one side.
8. A fan unit as claimed in claim 5, wherein the angle is 90°.
7. A fan unit as claimed in any one of claims 1 to 6, wherein the guide baffles

35 are perforated.



pairs of guide baffles disposed within the fan unit, the guide baffles
being nutually perpendicular. A fan unit as clained in claim3, wherein

t he gui de baffles define the outlet Il8pening. 5. A fan unit as clained in
any one of clainms 1 to 4, wherein the guide baffles 30 are disposed at an
angl e of between 90 and 60 with the at |east one side. A fan unit as
claimed in claim5, wherein the angle is 90. A fan unit as clainmed in any
one of clainms 1 to 6, wherein the guide baffles 35 are perforated. 10 A fan
unit as cl aigred i#foluitas Zaimeddr deim T hvnepsi the perfdrasions aeevevanly anly a  part
of the guide baffgaq%fth@\gﬁ,ggbmst as claimed in claim7, wherein the
perforations are over all of the guide baffles. 10. A fan unit as cl ai ned
inclaim8 or claim9, wherein the perforations are covered by a cloth. 10
11, A fan um.t as&\fahahinﬁicléinneminylahme vaferair the parfotatibas 4ré pvenlatbpithen t he out |l et
opening is of a s&% | ected fromthe group consisting of: circular,
triangul ar, squartwe, rect angul ar, pentagonal, and octagonal. 12, A fan unit
as clainmed in any one of clains 1 to 11, wherein the guide 15 baffles are
curved. 13. 4. fana eidnitas cRirddd TR laind 8300 labme, WHerdlh Bierperfdrationskge  f ur t her

i ncl udi ng at IeasctOV re(pg epé}étﬁ of plates disposed within the fan unit and

ext endi ng between{ %op and the at | east one side, each of the at |east
one pair of plates )0 defining an encl osed space between each of the at

| east ong pajir ofa RnadtSas cidiméd ﬁrpéhyadﬂﬁ éf%lrﬁé 1|t634$t w@ér@inahesieuueM A fan unit

as claimed in cl %pg}u%g is \é\fhgrsﬁalaprt]a ger?ecte% eﬁheag;r%up con5|st|ng “: C|rcu ar the

triangular, square, rectangular, pentagonal, and octagonal.

12. A fan unit as claimed in any one of claims 1 to 11, wherein the guide
15 baffles are curved.
13. A fan unit as claimed in any one of claims 1 to 12, further including at least

one pair of plates disposed within the fan unit and extending between the
top and the at least one side, each of the at least one pair of plates

20 defining an enclosed space between each of the at least one pair of plates,
the top and the at least one side.

14. A fan unit as claimed in claim 13, wherein the plates are at an angle to the
top of between 30° and 60°.

25
15. A fan unit as claimed in claim 14, wherein the angle is 45°.
16. A fan unit as claimed in any one of claims 13 fo 15, wherein there are two
pairs of plates, the plates being mutually perpendicuiar.
30

17. A fan unit as claimed in any one of claims 13 to 16, wherein at least one
pair of the plates is perforated.

18. A fan unit as claimed in claim 17, wherein the perforations are over all of

35 the at least one pair of plates.



top of between 300 and 600. 15. A fan unit as clained in claim 14, wherein
the angle is 45". 1& A fan unit as clainmed in any one of clains 13 to 15,
wherein there are two pairs of plated, the plates being nutually

perpendi cular. 30 17, A fan unit as clained in any one of clains 13 to 16,
wherein at |east one pair of the plates is perforated. 18 A fan unit as
claimed in claim17, wherein the perforations are over all of the at | east
one pair of plates il 19. Afan unit as claimed in claim17, wherein the
perforationsiare évarurd spalaimedonklginof7, whereiatthd penfotationsearpaver aghripl at es. 20.

A fan unit as cl ahfpek tidl:aY MBSaiPhf pfkdl ™ 17 to 19, wherein the
perforations are covered by a cloth. 21. A fan unit as clainmed in any one

of clainms 13 to 20, wherein the plates are curved. 10 22. A fan unit as
claimed in apy one faf witadsnslailk@dtio dd¥, onehefr eaimst 1 teeri@] obedin &pace i s at

| east partially fj | [ l.asul ating material. 23. A fan unit as
cl ai med i§n any ongéégfaqg#a%r%%&fr%tgﬁgﬁi,om\'/\herei n a noise insulating materi al

is used to line an internal surface of one or nore selected fromthe group

consi sting op1. the fatunit@askin@aen siyd@e of H&mt oPto I @hergiititbepldied 4rbes, and t he

plates. 24. A fan unit as clainmed in any one of claims 1 to 23, wherein the
bl ower nounti ng f85% noi se insul ati ng material attached to a surface

therepf. 20 25. A fan unit as c! ainmed in clai m 24, vvherei n th_e bl ower
mountingids pN t e farf @t Hs @kindA ih BAyEIRA chifrdYr3Wb b1 wiRReNEE BEcissede wal |'s, the

noi se insulating sprggé i%ra‘ I%Lst Ba%iarl]@ fi’le%cwalt%%dnofsg intsu gtintgrmaa¥érial.

23. A fan unit as claimed in any one of claims 1 to 22, wherein a noise

insulating material is used to line an internal surface of one or more

15 selected from the group consisting of: the at least cne side, the top, the
guide baffles, and the plates.

24, A fan unit as claimed in any one of claims 1 to 23, wherein the blower
mounting has a noise insulating material attached to a surface thereof.
20
25, A fan unit as claimed in claim 24, wherein the blower mounting is in the
form of an internal tray with depending side walls, the noise insulfating

material being located in the tray.

25  28. A fan unit as claimed in any one of claims 1 to 25, wherein the top has a
central opening, the central opening having an inlet cover, the inlet opening
being in the inlet cover.

27. A fan unit as claimed in any one of claims 1 to 26, further including a filter
30 located below the outlet opening.

28. A fan unit as claimed in any one of claims 1 to 27, wherein the at least one
side comprises four mutually perpendicular side walls, the side walls also
being perpendicular to the top.

35



25 26. Afan unit as clained in any one of clainms 1 to 25, wherein the top
has a central opening, the central opening having an inlet cover, the
inlet opening being in the inlet cover. 27. A fan unit as clained in any
one of clainms 1 to 26, further including a filter 30 |ocated bel ow the
outl et opening. 28. A fan unit as clained in any one of clains 1 to 27,
wherein the at | east one side conprises four nmutually perpendi cul ar side
wal l's, the side walls also being perpendicular to the top. 35 12 29. A fan
unit as claia®ed i A famyunibree ddimed & emy dne of 2I8Mswhde @Bnwhetkin| @fflesenpl oyed in
the fan unit are §rﬁgl&%§j%héfa‘ﬂ%ﬂ%sglﬁayﬁfr&qm\%'gﬁatub@&s%fing & difudwhon baffles
and gui de baffles. 0. Anethod to control air flow, using a fan unit
conprising: a topPfpsAdguidhbaiaset opening, at |east one side for enclosing
the fan unit, an outlet opening, a fan bl ower di sposed on a bl ower
mounting fhe,fan Bl i ] L..t.hrough the inlet opening
and for d%scﬁ%rgiﬁa%ﬁﬁﬁu?%?@%gkﬂﬁﬁgéﬁ%g%%Q%H%%@%%w', at | east one pair of
gui des ext endi ng P HRAE¥NgATIPGHAPENINGWer end of the at | east one side
towar ds the outl ekt |@ResHeRBe tSrahelogtig themstinipne pair of guides and the bl ower
mounting formng an air flow 15 channel therebetween , the air flow
channel creating @1@@ﬁé%?wg%ions on air flowto raise air pressure within
the air flow chanadén blower dsoseds ai st Rlewsr anguptinantha danliblowet pejpmforair flow in
the air fow chanpghing§ thrBGMUEE ididd@pénitd &Hd folORSIhbithg irt throb@de ed

tur bul ence such that noise fromsaid fan unit is mnim sed.
outlet opening,

at least one pair of guides extending inwardly from a lower end of the at

least ane side towards the outlet opening,

said at least one pair of guides and the blower mounting forming an air flow
15 channel therebetween , the air flow channei creating a constructions on air

flow to raise air pressure within the air flow channel to create substantially

mono-directional air flow in the air fiow channel and through the cutlet

opening with reduced turbulence such that noise from said fan unit is

minimised.



