Fan Unit Air Flow Control Field of the Invention 5 The present invention
relates to a fan unit air flow control and refers particularly, though not
exclusively, to a fan unit air flow control for reducing noise froma fan
unit in aclean roomfacility. Background of the Invention 10 It is common
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 out puf, it &b ﬁgg olroomfaci!ity. Whet her be it
waf er di es, conpact discs or nenory di sk rives, effective fan units are
needed to not only keep the 15 particle content within the clean room at
accept abl e | evekid.of thétinv@hfien t o circul ate the air which workers breathe. As
such, the fan units tend to be relatively powerful. However, such powerfu
fan units create excessive noise. Insulation material has been used to

| i ne the interHe preseticnveptiont ialates 4s i fian wiit airfowfcantralahd sefere particlieslg, t he 20

noi se gener at efolh nblEkchudilen kP¥BnSunit BRWEN BbntroPiF edBiindhGiBiinRh Ya et hod
often does not he&ﬁﬁlse to a satisfactory |Ievel for workers inside

ot redyce t
the cl ean roodWWﬂﬁﬁ#ﬁW@Pm Yprobl em associated with the noise in a clean
roomfacility is exacerbated in a confined space or enclosures such as,

for exanple, agfbloundbtheveN@iner fabrication plant. Were there is | ow
hei ght cl earance, "t he nol se ?ron1fan 25 units nmay be quite pronounced.

Summary of % he Invention In accordance with a preferred formthere is
provi ded a f antarkbimon fgp fricgérn @rodudion and Rptingdadiliigs @reohtidl @e uasy 6y, at | east

one si de encl ggj f | I i r di sposed
on a bl ower noop}hitaig?ﬁnhtﬁ? ﬁﬁelr&fagﬁfr({‘)j‘a})emsg%@ﬁ ?ﬁgtr?ogf%gf}ﬂg\%} ﬂ'%e';t?%np4r%¥}§éugh t he
i nl et openi ng WAHY siohe aytRE REIGClsg oo fagiits Uhethedediuvalertdiegpeamnagt,
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 to 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 quite 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 least 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  atleast one pair of guides extending inwardly from a lower end of the at least one
side towards 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 |l east one side towards the outl et cbpeni ng, said at |east one pair of
gui des and the blower nounting formng an air flow channel therebetween. 2
The air flow channel creating a constriction on air flowto raise air
pressure within the air flow channel to thereby create substantially
nono-di rectional air flowin the air flow channel and through the outlet
opening, with reduced turbul ence such that 5 noise fromsaid fan unit is
m nim sed. There may be provided two pairs of baffles disposed within the
fan unit, the Tefarifies chanapirmeatiod & adrsyiclrer geaidiosud agise dhmegguieddthivaf f 1 es may

define the outheky RRLEHaRE toﬁh&ebﬂéﬂéﬂ@s%fa%a@?nﬁﬁy dRRIHSHORGn #e N angl e
of between 90 and 600 east 10 one sjde referabl% 90. The

t
gui de baffl es WBEa 5\‘“8? L@H%ET‘PHQEW@F'F'%&WW”CW& YenssvEth 8Pt or a part
only of the gLHOGtefrbafSﬁlU&SI,untdnlmlhBe@UI de baffles may be covered by a
cloth. Additionally or alternatively, the guide baffles nmay be curved or
flat. 15 The outlet opening may be of a shape selected from circular,
triangul ar, sciigiednay t}eé’éct"é?ﬁélmod?a“s pibatlas Bisrgsed withinte Joindl the taftase may be
further incl U dseiivg &utuaBasipedticulfaiHe gdide PhfkEBaldFipOHhe dutik b;funmgth@ fan unit
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~ 20 one side, east one tes d g an encl osed
space behi Md |°ﬂ1€‘ sifpcprefefally 998 Thamuigaibe |e$)fﬂaplb&m@§‘°rateﬁe ThE edyatipsi ng

mut ual |y per pendigeldvar all da pdﬁ%@tof(ﬂ'l'éegtﬂfe BafiRs Fﬂnattﬁgtfﬁ)’baﬁﬁé fydeed. The
perforations nay b OVZ e pl ates.

ar of t
The plates may BaCAad™ %ﬂdlf?ng{! %{ﬁherf'?{é'e%ﬂg‘? %‘ﬂdﬁwﬁesﬁ@ygg 'oy a cloth.
The encl osed §|ptace 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 t t _one si th the qui de baffles, and the plates.
30 The'bi oier BN AP Gy HAFeo" 2 NIaPS el I K b . A Sched to o

surface rectangular pentagonal, or octagonal.

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 plates 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 tfo 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 insuiating 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. '



t hereof. The surface nmay be a | ower surface. The bl ower nounting may be in
the formof an inverted tray with depgﬂding side walls, the noise
insulating material being |located in tthhe 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. 3 Afilter may be | ocated bel ow the
outl et opening. The at |east one side nmay be four mutually perpendicul ar

si des, the si dﬁﬁﬁ?m%y%elﬁ?é}t%olgoe{%er g co(lé%%éﬁ:o the top. 5 There is al so

pr ovi ded a metho Brief Description of the
Drawings 10 I n order that the invention may be clearly understood and

readily put ing é?"l@a%i brféaélde Ry S@tfou'ﬁ' RRER nﬁb%éndrh@iéf g@esd%céiéégegsoby way of
non- I|mtat|v exa 0 }/Ere erred odi mrents of the present

i nventi on, eﬁ’gé’g&ﬁ‘ ‘i”%ﬁc’ﬁ %8 with reference to the acconpanyi ng
iIIustrativSe dravm ngs in which: 15 Figure 1 is a exploded, front
perspective Vl-ﬁ.,\%qu alo ;B}B\ﬁée%r rrﬁ&th% B8 hdfouPliaRent  invention integrated

as part of a fan unit; Figure 2 1s a cross sectional elevational view of
the formof Figure 1 when assenbl ed; Figure 3 is a full cross-sectional

vi ew al ong t heBrief Description bithé Deawdhgsecti on of arrows 20 A-A on Figure 2;
Figure 4 is a view corresponding to Figure 3 of an alternative enbodi nent;
Figure 5 shows the | ocations where the velocity of airflow was neasur ed;
Figure 6 i ¥ a'erdptthaldipiayantiep mawbesiearly gadajtpascandyeastly putirte pactisld t he noi se

| evel \;\n tE angfestitiehosHall hdﬂf‘b@d&@&%@dﬁ sﬂwépéfmbﬁi.m&éiﬁe &raﬁ%ranzyltﬁ?éf@ﬁ%dl 82 and 25
Fi S ction e ev ernati
oot ment of TRRAEDS e FE BB invERtok; e, PESen Bing vk ffees

accompanying iI!ustrative drawings in which:

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
200 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 airfiow and the noise level
with and without the preferred form of the present invention; and
25  Figure 7 shows a cross sectional 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 ‘combonents 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



Description of the Preferred Enbodi nents 30 In the foll ow ng description,

numer ous specific details are set forth, such as, for exanple, guides and

baffles, in order to provide a thorough understanding of the invention. In

ot her instances, well-known 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 not to obscure the invention. 35 Figure 1 is an
pr esent

expl oded, front r e view of __a preferred enb d nent the

| n\eent ion int e'apté{%léape %%Xa[r wallg ¢ lﬁ'ﬁ? & 3pfAdeT R Ynhaving dnftiebs four 4
nutual | y per pesrehiogil@rAitbough theafah sthIB sheawndesaieing souarain shane itmapbebihg a
central openijgg Q&ablé‘sﬁ&&uﬂﬁbhté? f&a@xér‘r‘fﬂlé ﬁ%dﬁ&@"‘ﬁaﬁg%lapelle@ﬂn are in

shape, it may bé o sui t abl e shape suc for exanple, cylindrical,
triangul ar, réﬁwgﬂaﬁfaﬁzwmﬁbﬂFﬁﬁéﬂQt octagonal, and so forth. 5 The

central opening 10 is shown as being square. It also nay be of any suitable

shape such as,rt eq,rent O@ﬁ@‘nﬁﬁ s?eraglagrbe@ﬁgb{la 't gtgcﬂng)ég% {n’y sB?ab ﬁgoggl i s

octagonal, an ape 0
simlar tot ha%h%? such as, f‘?faﬂ’iaﬁ]l?l?tm““ﬁot”ﬁ@ﬂyﬂ é@PtWé'ﬁf antagona| Q;éﬁgngel-cent ral

openi ng 10 i s #@idrsoiféHhetPrérerdBty, thel shdpl 6L Eentrdl opBANGE G isCifal &) thaReeng 10 and
S dlnen3|onaJHN Aarger t han opening 10 such that it contacts top 17

around the perlpHery of opening 10. Cover 11 is securely, releasably and
substantial®y sealingly attached to top 17. Cover 11 is also annular 15 and

has a central L%lcéted a\lfeetan@@ﬁad)m ée&tralld'bleﬁﬁg Q@%biﬂ%é&ové shewrray bei ng
round. It may sui ta sired such as, for

exanple, tri acﬁ’&?ﬁ 3‘?’%ai Oaﬁ'?;{?% & ?r@df gﬁﬁﬂ?’%i‘raﬁy B 't ﬂ%ﬂ"'”g g&ts‘é@&h%{l't and so
forth. There maytagie tomd¥ eardund nthe rreriphene bf opanirigntp. 1®)ver 11 is securely,

releasably and substantially sealingly attached to top 17. Cover 11 is also annular

15 and has a central air inlet opening 18. Inlet opening 18 is shown as being round. it
may be any suitable shape as is required or desired such as, for example,
triangular, square, rectangular, pentagonal, octagonal, and so forth. There may be
more than one inlet opening 18.

20 A fan 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



20 A fan blower 12 is disposed on a fan bl ower nounting 14 that nmay have
depending side walls 15. Alternativelys; mounting 14 may be flat. Munting
14 may also be invertable. Attached to the bl ower nmounting 14 and

extendi ng upwardly therefrom are four rods 13 also rel easably connected to
the air inlet cover 11. Not shown, but required for the normal operation
of the fan unit, is a notor for providing rotational 25 novenent for the

fan bl over 12'%%”%%& e,léT g%ﬁ'acgﬁelﬂi W%&ﬂ@ﬁbé@ﬁm@a{;ﬂ% bgt%\ A the outlet

opening 19 in t Rorizontal " p e so that it extend eyon peri phery
of outlet operAAYdii®Y- The nounting 14 may al so be dinensionally smaller
than the outlet opening 19 in the horizontal plane. The dinensions of the

nounting 14 A - i j f_.t.he fan.b The size of
the fan bl owemﬁgﬁ%%R%yﬁﬁed%e&%c?ﬂg%%&%@qg%'f'&oar"lr}@%geaaag ésq%r'lg%h\vs%%qswsof a user.
The nounti rfig 1¥omEigde 2ndthe g indigehataseiroughdie eHtlelgpening dhes sewnBy t hi s way

the bl ower 12 Jmws b%n'Fﬁb@?ﬂ@decﬁ@H deloly e duast hihg @Q\ﬁ‘lamatﬁﬁer@?_ fbt S .
t he connection

nmounting 14. The noynting. 14 may be suspended fromt 7 b ]
380t the r ods SRR ERckSoF CHUAERanE, PR FRETAISE BOVER telamy b
supported by tsgpard.7 )t mdyi ke ary\sudabebbredesirasineapd Buchasbier esmidley cirevebved t hr ough

central openi Ngunkflaf Qhcapouisi Chetkibfisl, oclHRbAM, CAARE orinOMMreRARACETRRR  The
central openi nﬁ Shoul ﬁe be si Zfd ,accagr i ggl% By 1tself, the fan unit draws
air externdl | YR EnE Ayt SPeing ¢ Fil emavebbsisead Ty HUELIRENMS 18 Bin Fi gure 2.
The air is di Sodydedgededidtelpadjivettratiewpérdtg ®peni ng 19 as shown by arrows 2
on Figure 2. Located below the outlet opening 19 may be a filter 32 for
renoving | arge_particles or contam nants. The outl et opening 19 is shown as
being squar e.Refamingagain é Eigije duauidgibples?s e slepeldn stpiqgls Iegdipnsathing or
exanpl e, circuhefan unitto ririvgisé Adise froact, ang lagkiso peplhcegd @lvay the@athagearal , and so
forth. Theje ouPeBgﬁésezsj&fﬁjh‘ma%beﬁo%%lo%r 81%3;%99?21% dc.EAslt b pat2, MRY be
spaced fromoutlet opening 19, or “may be 1 nmedi ate adjacent outl et
openi ng 19. Ref &ediidg bafes 48 it gispqsge pe onposisidRs 9hEefoutel opgingr 19 #idaced i n
strat egi c | ocaixiendnBwidly o side walls 22 to the outlet opening 19. The pair of baffles 28

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 baffles 28 may be flat, as shown,

or may be curved. 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 highlighting

the guides baffles 28. The guide baifles 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
mioving 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 ofher.
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



the fan unit to mnimse noise fromit, and may al so be placed along the
path of the 15 airflow Baffles 28 extﬁend innwardly froma | ower end of
side 22. At least one pair of the guide baffles 28 is disposed on opposite
sides of the outlet opening 19 and extend inwardly fromside walls 22 to
the outl et opening 19. The pair of baffles 28 are substantially identical,
opposed, parallel, and co-planar. The guide baffles 28 are at an angl eb]to
the side walls_of 900 to 60, ably 900. Also, there are 20 preferably
two such pai rsbeg‘feeﬁg"lgd@’do%g’?*fqr graég4g| o taiiT h g EfARs 2§ MABPRASERR Al ar t o
form in effecingtakarfd nogyrhaed a gatrid ef Hudeks ol psfoRBorasrowenat copdrt &tts sprane.ng 19.

Qui de baffles 28 may al so define the outlet opening 19. Guide baffles 28
may be flat, as shown, may be curved. If curved, they Y be curved
downwar dl y t ovuRd 6@9'?@1" 'B?}@ﬁ'ﬁ'ﬁw@ andlor suphjas spange firedlasst @skwqep thgure 7. 25
Figure 3 issa diath bnddodedh marhd daabn Weewita! 28Rgd/bNAe hlidepaifesA8chd/bi gure 2

hi ghI I ghting t%g'(?? gﬁjgﬁjﬁﬁan%?f «irl’aggfa%:ﬁ tr%ha?r Uérgse1 bz?%lfdlfsfh%ia ﬁ(—i?pl aced to

receive the dis dair ower' ('sho RE dot t ed
circle) and toﬂrgfeﬁab‘édtsmeﬁ Bbiie angles gives abayetttr psotbibe fieise gametatediftiom mi ni mal  of

turbul ence t ovwas aifflowsdebrh {he hHbwet MBarikdr kRssistIPcRARBIMIWEe difrow. | east one
pair of plates 26 for further absorbing the sound generated fromthe

noving air 3 generated by the fan blower 12 nay al so be provided. 35
Pr ef er abl yl& hetse stated abmwe,pedchsplaé 26 aeescopidin perforadibisy Twer pandf ¢he ar t o each

other. The pliaigscdt nyloRinhehhaRs o;eatﬂe?a,ams@mﬁén%zssﬁ@%@a@zpref erably

at an angl e en 30 ferab e Si and t hus
at an angl e ofJ'% '{9§9{L§er{\ é%’t%?n?g E?t@?@tﬁ%ﬂgla'%s'decsc?zt?)ﬁpaf‘731 Bach plate

26 may be a sheestedofetwanpterch patadzmye kpve andnthé rside 2f Dlueltes;a:me Jerforations
over all or patfehm&’falafeE%GSéﬂrﬂr@s%@m |n %UQ% bvﬂ%r'r&e%gé gb ? hé@bsmb #nd/ or such

as sponge a r ockwool I'nen may be fixed on
t he pl ates! 26 5?18?"@?3“?'}?@" Higirge °f)t§? oy 32‘8““&%7‘ @J'PESt ‘feﬂPﬁ‘tYNThﬂ?nW'ﬁfP“fent er nal
surface faci ngitduethadugh penfaeations ih, plesariiwlere Teaipdvates n@Gsds®  The

space 31 may have insulation or other material in it to 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 fili the space 31.
The sound insulation material may be one 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, insulation material 16 may also be fixed on a fower
surface of the fan blower mounting 14 to further absorb noise generated by both
the air flow 3 and the blower 12. The insulating material 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. '



preferably di sposed at the angles given above to absorb the noi se generated
from the air flow 3 fromthe fan blo 12 and/or to assist in controlling
the air flow 3. 10 As stated above, each plate 26 nmay contain perforations.
The size of the perforations nay determ ne whether or not the air wll

sl ow when passing through the perforations. As plates 26 extend between
top 17 and sides 22, a space 31 is created between each plate 26, the top

17 dth 31 ehi at es pressure in

L e 51 e B M g R03E 5 Bl BB e AR RS E  e
part of the aisofeofihgingiiatontrieteribi ghebind thelpedoratjons, T redluas the likelyhaodd  ai r out
through perf org@tgisRAgenhdnt Qh@%@ﬁar&ﬁaﬂ@ﬂ%%é B a\"héfdeﬂéf\’at%nbﬁndgoéssl@tslnf ast. The

space 31 may have insul ation or mat eri al duce noi se caused
by air turbul%SAEBI thﬁl"li‘f"@t’%“ﬁq%{ﬂ"f"t&lﬂ?d’aﬁ'ésg\%@]dl RA®%26 n part perforated. 20
Sound insulsation materials may be used to partially or conpletely fill the

space 31. Th eGLﬁ'c%LU%ﬂIFé Q? Hikf t'hQP \%Tﬁft ‘?rré gutl@ﬁop%ﬁiﬁg 95, A én%y 8% -ﬂ?ts ponge,

fibregl ass, Inen c ort désir a Tlayer of
protection nafrF‘EiYetdher be added on top of the insulation facing the air
stream 3 to further strengthen the insulation material fromrelocation or

di sintegrati Or%; c%v\f ils %69%%1,1 QIe msula{)onrsﬁovégllgﬁpgar‘tuc{f I'{%grnterg ngagnm e | evel,

i nsul ati on materla thefan
bl ower nouilt i puleling: Hateia t3ﬁémayd-‘ms@fraogrn@evs@lcgr@s@rtfwne@uwngomahrlai$ fe air flow

3 and the bl O\mworl-% Tmeayl trésspbﬁdé ﬁ&e@a&serdc@&oomnémmothean@%aqtﬁaeé a Surfaces
of nounting 14 y n§ iéﬁ an |tnvertted 6 16 %% , 30 .

i nsul ati ng nat !gtt’hi ﬁf’ ei'%g 9)“% d 8& JBPHRIPG TRt 61416, PP fa ¥, nounting
14 has si des reibfercerasnt &adesy #rqauigedli dr yedired. a hei ght equal to or greater than
the thickness of insulating material. 16. One or nore of the guide baffles

28 b i f desired. The porousity 35 be achi eved by using
perp?r/at ieol Or%\gecf' tbﬁege%ﬂ‘é‘éeé‘? bloyer rpainfing, 44 2’§e"d¥’}9ebef6%'}df'5?£?'i'%‘ﬁ§’ °fray be over

al | or part ofoullehepenirgutd, dloeguiderbaffles 28 and blower mounting 14 between them

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 alsc 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 boints 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 stich the pressure loss of the fan units

(b) and (C} is less than (a). Therefore, energy savings over time can be achieved.



For baffles 28 and plates 26, if insulated, a cloth covering nmay be placed
over all or sone of the insulation matgrial, or behind the perforations,
to reduce the |likelyhood of dislodgenent and contam nation of the air. The
perforations may assist in securing the insulation material to the baffles
28 and plates 26. 5 CGuide baffles 28 direct the flow of air 3 towards
outl et opening 19, and may be flat or curved. Side walls 22 nay have

i nsul ation 36 their intern

i nsul ati ng mat @Pa 5[5’“%@0 '9'?‘%‘8"*8\‘ COQPGP%W%PO'?%F@We‘geg'{’?]ﬁgﬂmlar@ F%{%l ng
materials 6 awtlyand vithout|a prefeyecioms pbihg ereskitimegliamssd is oeksuoal at d i nen cl ot h
and may have aocHibi§ B nfeky Alrddi@beliP FR o%et%“he‘ﬁﬁlt'Mééébr%ﬁ'ﬂbgn&@:tt?eﬁduﬂl s 6, 16,

36 may have reinforcenment franes, if required esire can be
seen, due to bf &RetBlSMPAgMEN %%W%H'&F‘ﬂlﬁ iyeQioRdMPhElofelhe SHErYt B out | et
openi ng 19,5 t hepegts with lEsinbisetha? 8 paondrtidnamer nounting 14 between t hem
create one or nore air-flow channels 20 through which air is noved towards
the outlet openl ng 19 and thus filter 32. Preferably, the air flow

channel s ext entfhilgr %’Brﬂﬂeset“h@"%@?fl Befe pgeroflessiitadeparisyiny wih Teferep@® Rutl et air
flh ow 2 ma)lé paSIEthrdEHDlﬁghwthehpra’s:s%ﬁ mdthcu aag%ppaaﬁ@é foPRinintisingisendadi nent  as
shown in Figur ow,_cha creat constriction on air
flow, and t huagfazourn-rgﬁ £ ﬁdu'f%ﬂ;e undggsﬂorogqgﬁtr%hezg s AP o] 'f"‘g&gﬂoﬁo ﬁtl gh pressure
to | ow pre¥sursould Wﬁ@ t@'ﬁéﬁ‘éb%? Emitatipre o thelinveation. tmaddition it iscleghthethannel s 20

so that the aithe fk@va andldppmtueéftﬁé;sr@é&{ MverBaOnadtt hﬁﬁytlh RRAY agoidRasgh outl et
openi ng 19 as |r W

t ow ressure to h| gh
pressure. This" slgff f'%gﬁl?[foy 'S r@éﬂ@g [&r%xfeg}piaéedi ﬁw @ﬁ’é’nﬂ?f‘% esynd and out | et
openi ng 19. Asngif@atlonﬁmam radediy gné Hi tbantdinaryr skl urc thel artawittiout aleparfiigow
efficiency is fioRCth€gHRand @Qs@psunﬁe ﬁvén%o@asCJé@érrbe&OWparl ng the average
vel ocity of airflow and the noise level of a fan unit wth and w thout the
present i nVention. The average velocity of airflowis



nmeasured 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 |l oss of the #an units (b) and (C is less than
(a). Therefore, energy savings over tinme can be achieved: 8 Finally and
nost inportantly, conparing the noise level in decibels froma fan unit
wi t h amHhe Gidiout a preferred formof the present invention and is neasured
at a location 1.5 neter directly below the outlet of the unit. Measured
1.5 neter below a fan unit, an enbodi nent of the present invention may

al | ow the fAdawmit comprisingpe toptheving th illespeniag se ldaltane sidpfirencleding than uni t .
Wil e ¢ r A | anl ference
o B gah(r:ﬁgg i@&@ltoﬂerﬂ)\c’lﬁrﬁg@ﬂ%g??lgp%ﬁéhad%%:lﬁﬁ'aw&%ﬂa Ib\gérf {ioy a{ l}r%]a%:t]%m si ng
noi se 8¢ ARd definig agquilet qp?m%rcﬁf%i l@@eaﬁ@msg@@@ammamnaﬂ@nﬂqugun@s are for

i |n | 2ﬁ E @aencmg sybiyd @ﬁﬂiph@ry&if@lhﬁ (gltlﬁﬂ@pebﬁlgt ik Eh Elgnz?%gglggbﬂﬂrﬁﬁﬁlgggtmu%}?et e

i nv i.s

presen |11F113te° telggg 4311\%@ ﬂlu 4 hEF%P% 4 ﬂ’ﬁ{}gﬁﬁbﬁiqt CR§T, gaid ﬁﬂg?sé lgﬁ Halrf(ﬁ‘gw control
i s reqggtidebatiles amléhez:mnmémglfatm@ athait {imaraoiehihgebetanch, thendti fldve aianoels maybe
nade bMezﬁﬁm% éﬁon&th@tldﬂrdﬂ MMV dtitbimih Ha iY@ p%sguﬁé"afrr} dﬂ@ ﬂﬁgﬁ{e_lah%arf romthe

spirit ,and ef SCO of e I nvent] on ds descrl aims 1. A
fan un‘fhtam&‘ﬂrfr‘fffr Pt Iaér tP Whihegr daw ichprwel %ﬂéﬂ"hﬁ’@‘% y steatesyattandigBy si de f or
encl osmngo-tiectiofid pirfloit in th ait Aes thamel s throafh tiodgetbpédihewitexddansi ng

| nvar Qb8 d@8bise R Shid A ul i BRRN,GNe 51 de and defimng an out! et

openi ng, |'ower di spose i'hg, the nounting extendi ng beyond
a periphery of the outlet opening, the fan bl ower being for drawing air

through the finletasopanédia oiash 1f %eﬂirﬁtﬁsﬁfoghm% @lhbldWRk fléafkiddhe outlet
opening, said at |east one pair of guide baffles and the nounting form ng

an air3 f| ow ehanmel cldlREERIMRabr A8 2iherdlOifee Q?éwg\Lided two pairs of guide
baffles disposed within the fan unit, the guide baffles being mutually perpendicular.

4, A fan unit as claimed in claim 1 or claim 2, wherein the guide baffles are disposed at an

angle of between 90 degrees and 60 degrees with the at least one side.

5. A fan unit as claimed in claim 4, wherein the angle is 90 degrees.
6. A fan unit as claimed in any one of claims 1 to 5, wherein the guide baffles are
perforated.
7. A fan unit as claimed in claim 6, wherein the perforations are over only a part of the
. guide baffles.
8. A fan unit as claimed in claim 6, wherein the perforations are over all of each of the
guide baffles.
9. A fan unit as claimed in any one of claims 6 to 8, wherein the perforations are covered by

é cloth.



creating a constriction on air flow for formng a high pressure air zone
within the air flow channel for forcing all air to flow.in the air flow
channel and to thereby create substantially nono-directional air flowin
the air flow channel and through the oyflet opening wth reduced

turbul ence such that noise fromsaid fan unit is mnimzed. 2. Afan unit .
as clainmed in claiml, wherein the nounting is a blower nounting. 3. A fan
unit as clained in claiml or claim?2, wherein there are provided two pairs
of gui d:  bAfan Wit asiclaimedin apyoRs Al ¢l pEsrlai %threlmth@o@w PRENHEAY 2 8PPei ng

wher oi o kg (oo e Wificondsind IR AR ot Rellafinaf P o e

and 60cddeggnegles with the at |east one side. 5. A fan unit as claimed in
claim4, wherein the angle is 90 degrees. 6. A fan unit as clained in any
one of clains 1 to 5, wherein the guide baffles are perforated. 7. A fan

unit asl.cl aA fchniths@ladd6d &, anwags 6f dlaibliel tBQDf@h@ém@f&%u@deQ)aﬁYe@%reQﬁWeda part
of the gqguide.baffles. 8. A fan unit as clainmed in claim®6, wherein the

perforations are over all of each of the guide baffles. 9. A fan unit as

claimegin z@@e}ﬁ &H@as%fanﬁé@fn% Ond 8f ﬁalrﬁgpecﬁg'l Furdiif ¢ 1{59{ ﬁ ﬂ%n@'ia%r%?ver ed

by a cloth. ) fanU|tasc in any TRinE
vvher e| piattehélsmtscll mﬁlmﬁbmfanglmt@mée}ghab@ bfswlf:@cthetbpfamb r.hetaln Eag ooepideaash st i ng

I n S ul a ent ago oct.agonal .
T A SRl Bt G Rl AR o R R e e o A B B PR an TRt e
baf f | esf phates, tigrtopeshd thd 2t ledAt bdgsideni t as cI ai rred in any one of claims 1 to 11

further conprising at |east one pair of plates disposed within the fan
unit and extendi ng between the top and the at | east one side, each of the

at |easy ongefmAinit Qtlaphat i%%laﬁﬁ%ﬁ&%ﬂ&eﬁ’ﬂhﬁﬁlﬁieﬁ’%% PALE BAUNEE B BAGHerPf the

at least one pair of plates, the top and the at | east one side. 13. A fa
unit a¥ doagkcrll $hdegregbm 12, wherein the plates are at an angle to the top
of between

14. A fan unit as claimed in claim 13, wherein the angle is 45 degrees.

15. A fan unit as claimed in claim 12, wherein there are two pairs of plates, the plates being

mutually perpendicular.

16. A fan unit as claimed in any one of claims 12 to 15, wherein at least one pair of the plates

is perforated.

17. A fan unit as claimed in claim 16, wherein the perforations are over all of the at least one

pair of plates.

- 18. A fan unit as claimed in claim 16, wherein the perforations are over a part only of the at

least one pair of plates.

19. A fan unit as claimed claim 16 or claim 17, wherein the perforations are covered by a

6loth.



30 degrees and 60 degrees. 14. A fan unit as clained in claim 13, wherein
the angle is 45 degrees. 15. A fan unit as clained in claim12, wherein
there are two pairs of plates, the plates being mnutually perpendicul ar.

16. A fan unit as clainmed in any one of ,¢clains 12 to 15, wherein at | east
one pair of the plates is perforated. i A fan unit as clainmed in claim
16, V\/nerei n the perforations are over all of the at |east one pair of

pl at es fan unjit as, clainmed_ in claim 16, wherein the perforations are
over a2(bart ypigs caimediin any @ge pf Jaimsite 13 wherein g plate argcurygd. uni t as
claimed claim 16 or claim17, wherein the perforations are covered by a
cloth. 11 20. Afan unit as clained in any one of clains 12 to 19, wherein
the pl 2t es Aifan wiragethimed in aiy foap ofielpisdg te L6 wisdcin theanglosd epak icdtdéass 12 t o

\/\2?55 C cel least partially filled with a noise
|nsul mgﬂrﬁl[%erlgﬁg&g%qniﬁ?m I(]E’J"lnl Eas claimed in any one of clains 12 to
21, wherein a noise insulating materlal is used to line an internal
surface of e or ] ect ed f group cansisting of. the at |east
one side, tfﬁgant astc{‘i’émﬁfﬁ’i“cfé‘yﬁé?f’ @mSé%&O%hévltﬂr% é§013‘2@5“1¢¥11¥géﬁat8%4 i as

cl ai meged By I%Q:YanQH@nﬁf surfaBé BBont dr Baopsel MR RiR tﬂerg? Lng e Etmg%‘flr{hé ?&geaﬁﬁls_ a

noi se insulating material attached to a surface nunit as
cl ai meRpeisiflectbaitan, 48, guidedbias, adehapleiser nounting is in the formof an
internal tray with depending side walls, the noise insulating materi al
being located in the tray. 25. Afan unit as clainmed in any one of clains
1 to 228, V\/mefaaiumittalselaim@:l ilnamyana*:emlmmls 1ap e wigsrein thechl®ed infcaihtifprasiang havi ng

an inlet CO\]/J;ﬁal agiplet o(genln Lgtlnthelnlet cover. 26. A fan unit
as cl JIHEdRTHpRR el gfachrdiopsuifagetharBot. ¢ yrther including a filter |ocated
bel ow the outlet opening. 27. A fan unit as clainmed in any one of clains 1

to 26, V\/nerel n the at | east one side
fan unit as claimed in claim 23, wherein the blower mounting is in the form of an

internal tray with depending side walls, the noise insulating material being located in the tray.

235. A fan unit as claimed in any one of claims 1 to 24, wherein the top has a central opening,

the central opening having an inlet cover, the inlet opening being in the inlet cover.

26. A fan unit as claimed in any one of claims 1 to 25, turther including a filter located below

the outlet opening.

27. A fan unit as claimed in any one of claims 1 to 26, wherein the at least one side
comprises four mutually perpendicular side walls, the side walls also being perpendicular to the

top.

28, A fan unit as claimed in any one of claims 1 to 27, wherein baffles employed in the fan .

unit are selected from the group consisting of: diffusion baffles and guide baffles.



conprises four nutually perpendicular side walls, the side walls al so being
perpendi cular to the top. 28. A fan uqit as clainmed in any one of clains 1
to 27, wherein baffles enployed in thefan wunit are selected fromthe
group consisting of. diffusion baffles and guide baffles. 12 List of

Ref erence Nunerals 1. Incoming air flow 2. Qutlet air flow 5 3. Internal
air flow 6. Insulating material 10. Central opening 11. Air inlet cover

12. Blower 10 13. Rods 14. Bl i Sides of 14 16. Insulating
material 17. Top 15 18. Air i bt iR Bhco 1 igair outlet opening 20. Air
fl ow channels 22. Side walls 26. Plates 20 28. Guide baffles 31. Space
behind 26 32.1.Fil tiedomdf-airkigsul ati ng materi a

2. Outlet air flow
5 3 Internal air flow

6. Insulating material
10. Central opening
1. Air inlet cover
12. Blower

10 13, Rods
14. Blower mounting
15. Sides of 14
186. Insulating material
17. Top

15 18 Air inlet opening
19. air outlet opening
20. Air flow channels
22. Side walls
26. Plates

20 28 Guide baffles
31. Space behind 26
32 Filter
36. Insulating material



