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-1- Housing For A Centrifugal Fan, Punp O Turbine
Field of the invention The present invention relates
to a housing or chanber for a fan for noving air,

punp for inducing fluid flowpr torque generator which
is responsive to fluid flow 5 such as a turbine. In
particular it is directed to providing an inproved
housi ng for such apparatus to inprove the efficiency

HoRGirRY FBr de¥ierfudiAaaN PpAOr TERBId f ugal fans,

punps turbines and the |ike represent
approximately half of the world' s fan, punp and

. tyrhine producti on each year. As fans or punps, they
F'eig Ogrtg‘edggﬁn%&“produce hi gher pressure and | ess fl ow

Thé hassént iplenietd|gtes R4l HoaBhg dhelamber feed fan for moving air,
extensively where these paraneters nust be satisfied,

purmhr inglusingaflgid fiswe or darade apnenateg adieh ys wfpoasive to fluid flow

sul55 3L LT oL AL 1 TS RO BRI Bt housing o

sudlpapsaristustmmsovbang effigancy ef gucatievickkow with a
relatively | ow pressure difference. Such an

application 15 would normally be satisfied by an axi al

. However, in many cases, a centrifugal
Ba{:gﬁreq@duégg to turn the flow path at right angles so

Ce?hmgéir?mrbidv?érsj pliopa tL;]zbtrm‘s and thel likeaepidsgnt appraxinaately half

an Wi ll not fit into the cavity and naintain

of therweiidhian, PUmP %fh%iw@mees(saﬁ%{n %@1 ¥sHadStiaaRiof PHEPS. they
. U i e . anst :

e oS0 A8 B3 i 1900 el SRS STand f

Thexaed utahekensivelly whematiesedMardowitersivstbe eatisii¢digiiey have
fans have, been used f.or a |on e little attention, .
alspibagdiied g1 AIeoEo e ibse et dars myat fy ol Hpmit an
axibfar & 86 dskd MIéi@%éptwgwndaﬁf@%@sSm a&ldohfd gRrcyxibt fans
noi se are investigated, the designer's attentionis
recqyiingegrepteritim withteorelatively iopeprassiireiiftesene $ych an@pplication

wollPL30PERULEY Sa0%heR S5 LR of . Ayl Tl Bikes, <
cerdtiflidie ff eSE8EE@Ld hav thel fRiw paENAPright angles so that it can fit into a
roof or wall cavity. An axial fan will not fit into the cavity and maintain efficiency. In
another example, the exhaust ducting in many buildings is only 3 or 4 inches in
diameter. It is impractical to fit an effective high-output axial fan to such a small
duct.

While centrifugal fans have been used for a long time, little attention has been
given to the design of the housing in which the rotor is retained. Where issues of
efficiency and noise are investigated, the designer's attention is given primarily to
the impeller. Historically, such housings have not been optimised for:

1. fluid flow drag reduction;

2. noise reduction;

3. adjustment of the pressure/flow relationship,

Additionally, the housings of typical centrifugal fans, blowers, pumps turbines and

the like cause the incoming fluid to turn sharply before leaving the housing.
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Addi tional ly, the housings of typical centrifugal

fans, blowers, punps turbines and the |ike cause the

i ncom ng fluid to turn sharply before |eaving the

housi-ng. _2_  Such shape ar€-detrinental to efficient

performance of the device overall, often introducing

significant turbulence. In the previous di scl osure of

the applicant for a Fluid Flow Controller as published
Sub sVz\Qg g%%%mm%ﬂ?algﬁéfﬁﬁgﬂf p RSt &dof fife 9@\%@5 idv@rall, often

that can be obtai ned by al [ ow ng udto flowin
introlecmansignifiteh! medenneNat ure.  Di scl osur e of the

I nvention Accordingly the invention resides in a

bl ower, fan or punp or turbine housing, the housing
in taeqweesdut;duscem reef the appllcmmsmﬁbm ElawhEontroder #ppublished

in WRAGHO G0 GG Ahaicant Pas st d tod Bebef flan Rl b fiptdined by
aii% heTiul@td ﬁo@vqnblﬁe 194 ST owHa R NLdrd rom t he

|ng, housi ng havi ng opposed end walls, the
rotor to be rotatably recei ved between the S|de wal | s,

Dgﬁﬂogﬁﬁlétofq e ﬁ,l\,@e,tnﬁyl ng an opening concentric with

e centra axi s, sald opening conprising the inlet,
Aca;demgt;oﬂra mgerh‘mn repidessinde bieawer, &t ehgdumg Welliies hokiging, the

no@&ipg BaRRAgorREe T Pap I PR (Lo Gr I8 Rten apsyy @ contea

axi®f sdid ?otb%@rhpnéﬁg%%t%ﬁﬁ&ﬁaEW&é&s@bcﬁ%' fedm\ehdetfiral Bub which
substantially tangential to the rotation path,

is toherelatahipsuppertediromibe hetsingwine hassingehaying eppesied end walls,

e b D AR R 5 8 i g

op&Aag eona¥hitig WRith chs \GahtraP agienearl byesing rcﬁzsmommlngghteomiet the
that of a logarithmc spiral which conforns, wth ng
hoginadirving: 8i oae w%e&@aﬂ&%ﬁww the 8Rd gFatsand jqenggured to

o‘ij/?dé[ Y&t %@e s?lrltdqﬁdirécg HUEeSt ﬁﬁﬁPSfjﬂh'e%ﬁth Eeﬁ?@%ﬁr{) (?fecﬂe rotor,

|on ross section
thet strmcespamagtmt petat Whrahrletemm:smtmyhaag\einuidieoithe gotadion path,
face of the _housin of an re
g‘é{" ﬂ% chtf

whereja gotaliepiod g relpewiIbERiRe 3 o {mgﬂ%ﬁl Hhehgusiggfrom the
inlét t@aPHe”HmIetCWé%t%ﬁ?é!'f@Eé'onHé%&Esﬁ@%eﬂHngﬂ'ie é(}ftﬁfeehﬁvmg a

the variation in cross sectional area 25 generall
cuwahfrergmem!tyhcmmesmmtmatmf a logarithmic spiral wh;ch conforms
with the Golden Section to promote vortical flow of the fluid delivered to the

outlet.

According to a preferred feature of the invention the cross sections area of the
space between the rotation path and the internal face of the housing is of an
increasing cross-sectional area about the rotation path and is of a maximum
cross-sectional area at the outlet, wherein the variation in cross sectional area

generally conforms with the Golden Ratio.

According to a preferred feature of the invention the opening is located

adjacent the respective side face of the rotor.

According to a preferred feature of the invention the internal face of the housing
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According to a preferred feature of the invention the
opening is located adjacent the respective side face
of the rotor. According to a preferred feature of the
invention the internal face3ef the housing -3- defined
by the end walls and the side wall define a continuous
surface which has a curvature generally correspondi ng
to that of a logarithm c spiral which conforms wth
def‘ir?ﬁi tﬁa He&hdSESHd é’ﬁ%tk@cﬁﬁ’é Bl YetiRe dUnﬁwaéu@QJrff&%\Hh%h has a
the invention e curvature I1s in a plane which 1is
cu m/aane\genmea tyocemesendingto thet of aAcganttimg spivalavhich conforms
d feature of the invention the curvature is
W'tgltg%%‘?{g ﬁeé’ntﬁ'@“ which is parallel to the central
axi s. Accord| ng to a preferred feature of the
[ nvent t ree of . cur.vat | ane
ACHRIFER 1o predmusa edire ot R e dticn hadidtirayerh 3dnfe finicn
is thAd0r e 1S 86n1RAI axd® curvature which is parallel to
the central axis. According to a preferred feature of
the invention the internal face defines a space of a
Ac@@r@%ﬁf"cd ¥ phsreh e’ feﬁﬁl'rgﬁif'tk%‘lﬁmﬁtghﬁh@%hh?htbl%glsfelso in a plane
curvature corresponding to that of | ogarithmc
whighi isglaralieldh thementiial gxisonf orns wi t h the Col den
Section. According to a preferred feature of the
invention the internal face of the housing 15
Acg@niérgald aypmjefred featiure ehmeénthtmeﬂ*@htﬁmeebf auBs&YTe which is

i SRR SF e P L B R ree o

cuvanirel inignlis parfrel td\ﬁc@belmml d@sa preferred feature of
the invention the rotor is to conprise an axial

rotor. 20 According to a further aspect the invention

Act&glitlEf & PréfePleawBaiuré @R tHY inRBAROAthe IntéManface defines a space
conpris a housing and a rotor, the housing adapted

of acga«“@éehlwgeh% fopraben arereiiphelt hena eevgturegiorresponding to

2GR SRRl RSPy 3PP R ecton

which is rotatably supported fromthe housing, the

Acc&lﬂ?ﬁdq&) Q%Yéf"égre%%gﬁﬁg o(:f"f'!‘#e Wenﬁontt}t?g ift8h face of the housing

generally conforms in shape to the shape of a shell of the genus Trochus.

According to a preferred feature of the invention the rotor is to comprise a

centrifugal rotor.

According to a preferred feature of the invention the rotor is to comprise an axial

rotor.

According to a further aspect the invention resides in a blower, fan or pump or
turbine comprising a housing and a rotor, the housing adapted to receive the
rotor and support the rotor for rotation about a central axis, said rotor comprising
a set of radial blades supported from a central hub which is rotatably
supported from the housing, the housing having opposed end walls, the rotor
rotatably received between the side walls, at least one side having an opening

concentric with the central axis, said opening comprising the inlet, the housing
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25 rotatably received between the side walls, at |east
one side having an opening concentric wth the
central axis, said opening conprising the inlet, the
housing _4_ having a side?wal |l extending bet ween t he
end walls and configured to provide a space
surroundi ng the rotation path of the outer periphery
of the rotor the space having an outlet which is
ha§iH?‘°at Sakhval é’xtbﬁﬂ%rﬁét@)eeh%é ek I?é LRd c@ﬁflgu redhe’giblide a
rotation of the rotor will cause a flow of
spade sugbundiagHbe sotatjoh paih Dh&la outet penpﬁew tbeﬂlt@tr the space

v 5, 4D BB S Rl BR L BRE wheroin
rotb@@@bf tHMogo sl 'calus i Fd aeﬂ@mhmgcrpmtewtrs;rvg frbm {he inlet to
Gol den Section to pronote vortical Tlow of the fluid

thegeutiateitedntegnakfece @ the h@ﬁ@“@ﬂ@élﬂmmthﬁff@aéf@tha%@ng a Gurvature

co@é%é@iﬁﬁg% éf&)&? r%gd.r%}rwg%?cdgfiﬁ%% ]cﬁ agcqlf{eég Wﬁﬁ?ﬁorms with the
Gokdr 8kciibh ¢b peombes DErtilal lowher Hel ftlga deliVefrCtd te oliftét and
invention will be nore fully understood in the |ight

whegreipnber astivensHgace && thptiagip! dilades diave agadvaiuge generally
coﬁé@&% tt8 thgf b?é [Badﬁmﬂrﬁﬁ;' rf TwhibR cﬂ]nqéﬂ‘f‘nﬁ‘g%it-l:\hﬁwe Gé)lden

descrl ref rence to e acconpanyin
Sedtian ngs of V\/nl ch: 15 Figure 1 is an isonetric
di agrammatic representati on of a conventi onal
centrifugal fan of the prior art. Figure 2
Thel Imhtlahewugmphm:@l fyilyt hendeostmodf irt teeGigdernf the following
Sect i on; .S an isonetric view of a fan
desr i %gsqvﬁrﬁlhcé)qq‘f#%?m@ﬁﬁﬂa?ﬁ@nt Figure 4 is a plan
view of the fan of Figure 3; 20 Figure 5is a

di ?ﬁqéam“c cut-away of the fan of Figure 3; Figure 6
Bried Cé'idiﬂ‘%'@l@&tw&\'iaéf‘fmﬂsf an according to a second

Th%ﬁé&?gﬁﬁgﬁ és Ha%%r\ﬁltﬂ réferéftd &Pfﬁ%tédtfori{ﬁr‘{%ﬁ’% d*fgkﬁlrfg%rbf which:

ow ng the location tor wt
Figulne 1he asi 'acgmietnajafxagEainm’naltresepﬁélsgut‘aéloﬁ afsaa gonventional centrlfugal
rarmatl cut-away of a fan according to a third
fane tar 25 Figure 9 is an isonetric exploded view

FigRre @ lfléﬁtré‘t‘%cﬁrgbﬁi@;aﬁ? tife faHt bhirRnBeridieskection;

Figure 3 is an isometric view of a fan according to the first embodiment;

Figure 4 is a plan view of the fan of Figure 3;

Figure 5 is a diagrammatic cut-away of the fan of Figure 3;

Figure 6 is an exploded view of a fan according to a second embodiment;

Figure 7 is an isometric view of the fan of Figure 6, showing the location of the
rotor within the housing in dotted lines;

Figure 8 is a diagrammatic cut-away of a fan according to a third embodiment;
Figure 9 is an isometric exploded view of a fan according to a fourth embodiment;
Figure 10 is an isometric view of a fan according to a fifth embodiment;

Figure 11 is a plan view of the fan shown in Figure 10;

Figure 12 is an isometric view of a fan according to a sixth embodiment;

Figure 13 is a side view of the fan shown in Figure 12.
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Figure 10 is an isonetric view of a fan according to a -
fifth enbodinent; Figure 11 is a plan view of the fan
shown in Figure 10; Figure 12 is an isonetric view of
a fan according to a sixth2enbodinent; Figure 13 is a
side view of the fan shown in Figure 12. -5- Detailed
L f fBref@re Entinbdienstst s Each of the
Deta@%gg%%%eﬂﬁ?goﬁso (?irrect ed to a housing for a fan,
bl ower, punp or turbine or the |like which provides an
Eacrﬁ‘é&éﬁ%%b&ﬁiﬁ&t@% naytedHer e haddiey fon atfaing blower, pump or
ption e term"fan" wll be ulﬂzgg %F%—ﬁ'r%ﬂ%ﬁ% tir‘?this
rurbihef @r thieoli@nyhicinpravidenean o8 Pep Ve RBKEY o THE T Tke.
Wiere a referencg i.s.nma : | yifa@ t8rany fan, blower,
desqimlﬁﬁtﬁhﬁg‘f@rfm?'aﬂfl"‘iﬁ be; ?56.53‘@62’8[32’5"‘%’33 R od Lhat t he
t el rens e Shd fﬁk?_ndWhér@ aersforgpassist headsi tuat ifan driving or
PUMRhere the fluid. flow drives a ro%lor of artgﬁ@é%; nded to
prorhditng ikl flon ibiciée beo apppciRiedt Bt ARS dFFF e ences Tt om
the prior

crovmgeny B8 shatisauius BE RO ok QiBseiibRs d baurtitey or the fice.

venti onal used for
centrifugal fans. An exanple is 10 illustrated :
diagrammatical |y in Figure 1 [ i) Ka b e skelye the
In ofdeitlo EePrefiaty thﬁ:ﬁﬁf%ﬁﬁ‘g%sﬁgﬁ‘gﬁjﬁéﬂ&g#’ gsr%ougﬁﬁg 1 for

§ | i Al eralilfyr centdfuga! fansusAngxample is

key%@a@g‘% Hgﬂggé “éﬁegﬂ‘%gg%{?’o ¥o| | ow E he formof a c ..o of a

HlusSRitsdldiddgrgmanatidatly tind- igdiemdn¥héns .liluﬁrabe@%ﬂaﬁey ea
conprises a pajr of flats:si anshverftiosvs adich a

typiaplaptrangRipan ef athguglggh% 8?rh§ei;%%gﬁgagég§ﬁgd ar oyndf t hgﬁ _

houlild TekSFofita il daabane fElols e o frepiapingnaic in two
S t. I's

reates angled corners 6 at the_j [ .
dimkebiveen tth@newﬂypmmnwaa@aérda%ﬂiia%?c} Bata %%@@ﬁ‘?%@d
bet ween the bottom ne a0, endaRskr by SHuelige panel 5
apadn giagrlist & ﬁ}@g@ O%r}?ﬂuﬁ?@aﬁ%%}\%%t ed toﬁ?%u?ence in The 0 o
forr%éﬁ'ifp?rﬁaéé_jﬂ@r%r"‘éﬁéétﬂ This bauseagndibe ohape 6 a the junction
spiralling arc neans that a seg e is .&‘r.low 33%&%’%%%8%0&0”1
betiWezen theefop 2ONSIUB fale egdge AR %tjé‘”ﬂa‘cﬁ Halh P
i magi nary, surface s dh £ihdedgeswanfiet herbulence in
pangy @"@ dt‘gf?eoaﬂ()aﬁg’r.g\({l?(lﬁ‘g \?VIRM tdb(gorg%t)rgci ated that the
idahiyShis RRE @ioubingl eases progressively froma
the?nmﬁ?:?&%&tntg a r;axi rrumtf]n?ough an angle of 360 degrees.
In the vicinity of the maxi mum depth an outlet is

ThR'PMbAes 4 Qppaiiaralc means that a space is provided between the inner
surface of the edge panel and the imaginary surface swept by the outer edges
of the vanes of the rotor. It will be appreciated that the depth of this space
increases progressively from a minimum to a maximum through an angle of'SGD
degrees. In the vicinity of the maximum depth an outiet is provided to exhaust
the fluid.

Each of the embodiments is directed o & housing for a fan which provides an
efficient fluid pathway for fluid passing through the housing. Such fans comprise
a rotor which is normally provided with a plurality of vanes or blades although a
rotor having a single blade is possible. The vanes are generally configured fo

provide an outward or radial component of acceleration to the fluid being driven,
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the fluid. 25 Each of the enbodinents is directed to a

housi ng for a fan which provides an efficient fluid

pat hway for fluid passing thré)ugh the housing. Such

fans conprise a rotor which 7S normall.y provided with

a plurality of vanes or bl ades although a rotor
ohiVingLasesspig terbiadbe ifgidissiatiscted heravdes adal component to

I f di a
HRORREA P60 0B Bt PotPIEYeE T HeRP ey Mo 0 oing -
radeal coknipandrite case of a turbine, the fluidis

defl ected to provide a radial conponent to the force
applied to the vane and thereby a deflection to the

Nbtudb Cﬂ)rbﬁz@bé‘@xﬁgtl@n‘[ BdEBl ofCHTRIBEA totrahiat ik r?g Q:Tr%é | @8Sction, and

excel | ent nodel's of optimsed stream ining
neisguetieion. &y blslqgnmaieurfedacgrown orA@Tyndbd dbo:gntmaise streamlmmg

LS50S0 B LA 1 OB S SR Oy
foﬂb@@‘th@@ﬁbﬁé P GeREEMHIctdLin é’é’&r&&%éﬂﬁﬁ% Bfre@Bimensional

dy constructed 1 n’accordance wt
eqmar@u!ar ﬁl’éﬁ@idm“aRatle@pwahgﬁmeﬂndﬂr!ﬁjgmm@w of &y sp@tal is also

der,| of th iral is,also found

fol B8 i BEELSn Ge B9 Blo 2 bl 2t iBh shB1d 2% en
shell. 10 These spirals or vortlces generally conply
wth a. thenat cal ro%é SS|on kngwn as the CGol den

Thss 5135?5 CFj YPEBGPSs SYiBh .2 Eagihentaticak progression
kr@mﬁpgé ﬂ?@&%idérﬂR&ﬁ@ oﬁé‘ﬁﬁ&ﬁad@m‘( gér\ésézoho enabl e

fluirds to nove In eir natura erred way,
t hereby reducing inefficiencies cr eat ed through

%‘Id-H Qf'lﬂ%’]‘g b@&ﬁjﬂéﬁ’[gc ugalg\%ans r EVI OUSPgB%GVE#QE)O aqove in

ousi ngs or centri
theiectedotallyi pefbawd gregﬂeltlwrleﬁybf@eiwclr@smaﬁmehd:@@tchetehi through

atural fl flo endenci e as been found that
‘fua{ut]@“sceaae%iﬂcg @31 %rEd?ormaJvcfow W REBINORHER CeRirifugal fans.
h h
PIERIRSH, RyplbaY, %ﬁ.ﬁ!ﬁ%%??gﬁ?ﬁbh?%&o%?@?u* Earghfeint with
nadurd! Heiddlaveswldeno®s. a decr eased tendency to separate

or cavitate. It is a 20 general characteristic of the

enbodi nents that the housings described are directed
it has peenmdbend tidii i &l a fdhawdtaridtiveoff fiuld diopassit ngheh ol Haused to

t he housij n? [t has ) ) )
flow in a vortical motion through a pathway that the fluid flow is substantially non-
turbulent and as a result has a decreased fendency fo separate or cavitate. itis a
general characteristic of the embodiments that the housings described are
directed to promote vortical flow in the fiuid passing through the housing. It has
also been found that vortical flow is encouraged where the configuration of the
housing conforms fo a two-dimensional or three-dimensional spiral. 1t has further
been found that such a configuration tends to be optimised where the curvature
of that spiral conforms substantially or in greater part to that of the Golden
Section or Ratio. It is a characteristic of each of the embodiments that the
greater proportion of the internal surfaces which form the housing have a
curvature which takes a two dimensional or three dimensional shape approaching

the lines of vorticity or streak lines found in a naturally occurring vortex. The
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al so been found that vortical flow is encouraged where
the configuration of the housing conforns to a

t wo- di nensi onal or three-di mensional spiral. It has
further been found that such a configuration tends to
be optim sed where the curvature 25 of that spiral
conforms substantially or in greater part to that of

found
geng&ﬁ fg@hd@;‘slﬁ% ﬁtérp%\g)g fs % Sda‘?ithrﬁk: §Sird ahapacuehésbeen foun

that the greater
thattheqesridremnet dof iee enthedimaénts uml‘i ﬁeé@‘twmﬁ@% whergriheneurvature of

housi ng have a curvature
the BUESE ¥l alheohoy$ing eeuztﬂsm@ %r?él in atﬁgp%r%gé%f) %%r(t: hconform to the

'che{ggﬁe léﬁr}f%soiofhevéﬁ defl E¥cifin &t Rﬁﬁ&i k ihaesuftagndeén f@und that the

occurring vortex. The -7- general formo
pelﬁiﬁmn@eSI&apﬁtlm&@ ifogay Mahtatl@n Spi ewss-sectinnag! pLad ﬁgrthe fluid

been found that the perform
patiivey Al Bs Gl GBECE s el R B et P iStcs of the

t g substantially or in the greater part
Go@onfé(}?cr%%?gﬁtwﬁ% characteristics of the Golden Section

or Ratio. It has further been found that the 5

It I%%o@go ;B%%fl Hﬁpoﬁ?}i&i Honer @Br@@ﬁc\’e"ﬁt'@’éﬁeo@uﬂfébes over which the

area of the flurd pathway also
fluig Uksisanavakl guroature sgbsansallypar in grmart@'r partcererpond to that of

b e L SSh 5o g8 Pt o
mdgaﬁ/‘?’l‘i’%@ﬁ&@ 19‘4@;{)%‘%5}%@\:\?&1 ethrcfdg%' &udH @ven haeehdusing accordmg

at ure substan in greater part,correspon
to tHe Ydrasusoémbdindrds @Bll!‘ld]fn usst fargendastiag fakyith é@sst ﬂ%;se and

weET R Y 1B a8 S gBIBYNER, DAt hen Ry N ERehpbBSible with
coul'w\%@oﬁ {gg'o?% quivBidrRginvaridions chabadenstiuss can be
used for con

cting fluid with less noise and wear
and with a greater efficiency than has previously been

Thgoﬁé%grg%é{wftén%ag%oﬁ’ &1 [HeRRk QQ#éééQonheﬁ%'éuymbgrﬁf each of the

racteristics. The greater percentage
enﬂfocﬁrhentsnﬂescfraiecbhefan@eogertemelhh@!@gigﬁ)gg & aeprapse with the

Gc;]ggen ﬁ&g&%ﬂg%gﬁesc It&;el%‘liphgrhgl i (§| glg%%g !:yof F:aach of the
nﬁﬂﬁdlrﬂeﬁ%gtﬂ'atﬂ SRS HASirlds ;br%v@e@ haflaet [@éth&!falyc\rvl@lbh e@@h a)‘apirathng

diments that” the housings provides a f|
copfifimadipnwindolthick cnﬁnfarr@a’r et ingOreadeit haytiiad ,eoﬁh%r@&teristics of

th%lh @%&g{ﬂ%:%%ﬁ n e§‘ectcion IRERS EThRAHarkQelififts of the Golden

Section are illustrated in Figure 2 which illustrates the unfolding of the spiral curve
according to the Golden Section or Ratio. As the spiral unfolds the order of
growth of the radius of the curve which is measured at equiangular radii (eg E, F,
G, H, 1 and J) is constant. This can be illustrated from the triangular
representation of each radius between each sequence which corresponds to the
formula of a:b = bra+b which conforms to the ratio of 1:0.618 approximately and

which is consistent through out the curve.

This invention may, alternatively, use a snail or sea shell-like shaped flow path

housing which may be logarithmic but not a Golden Ratio. Although it is not
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20 the equi angul ar or Col den Section or Ratio. The
characteristics of the Golden Section are illustrated
in Figure 2 which illustrates the unfol ding of the
spiral curve according to the CGolden Section or
Ratio. As the spiral unfoldsgthe order of growth of
the radius of the curve which is neasured at

on U i ALy 88 e bk o g, v s
proXBler syreee peabimancd ireis mtéz@cﬁéd@s@awﬁﬁh\ﬁé‘@ﬁnéﬁtﬁ’ﬁ&f

whi ch corresponds to the formula of a:b
conforms to the ratio of 1:0.618 approxi mately and

A findti shbdSineen s ﬁeeiﬂlbehﬁéﬁ el f&ﬁ’hs%}ﬁbfg%&v%w—m i Figures. 3 to 5.
i nvention g{na\%1 alternatively, use a &nal
sHa

The fan ﬁS&FQfR!él p@@ple@Wap‘anhotdﬁdlBSmmgng\m ;mihratmyobeanes 13, the
i s not

rotorg 2 Bt it & be G lRe B conristin g a'aifb rot shown.”She fan

matdqtneeeumdﬂﬁmsw@ﬁ@' a FeLigiRY BAatdving bh iMet ha%tﬂd' én olfi@vde
superior performance inits intended use ov

conventional designs. A first enbodi nent of the

The nm@hgm has & WA Q‘?’aﬁé@ﬁ‘ma%t %Eé%{x' fheFin ?éi%g%ur;?aces which

he fan assenb fises a fan ro

res;ﬁ@r@ia%’{h@ glapeatdi $Tyeikﬁ$h\zﬂribs gkBus tThechis. r G)'ht%rsl’iefbebﬁcbr’f&ponds
not shown

d,.t b t at t t
geraR) B e g P e RSt B sotarlik. win s UG Rbgs s (Dabh appripiated
thataﬂhelfﬁhﬁﬁﬂoi@atéﬂ%rﬁmeoé&téﬁfai ddiria éﬁ‘;fsh!‘?ﬁéﬁjga t%%oﬂ%?ggnd with the

whirl -shaped form at |east on e I nternal sur
formyef 8¢ Inteysaheiiace, lithehghén afreahfanithe Sbrrofos the eglemes surface

h d I to th
s b HorEL8 S ABSp SEN TR R the? T st Rdtpacbe quite
differppt Gohated interidalurthesf Olhﬂbéﬂd{r@hggﬁﬁ%gh rbq}t% %5ﬁélﬂructed

surfaces is intended to correspond Wt
with gp Iftging gRrousiywh @@ecoraprttmg Iseparade ceaipdremt fioen fher external

i s _not of ort nce to th
surfbe e, A 135 S b echtied bt Ut subh ‘& Gesign is
undértfak@m ks thedntet g dut-eeBalf 19eIcEpaRse Shfﬁiﬁﬁ@h!&hrﬁ st copform
m ght be constructed wth an i nternal H cP

hOUSIn
totW%P%WQg@ﬁﬁﬁN¥§§”§e§éﬁﬁ?@te conponent fromthe externa
15 surface of the housing, and it is to be appreciated
hat where such a design is undertaken, it is the
In th%f'@ﬁrﬁéﬂb%ﬁﬁ%e@eoholﬁﬁég ssemcb:rsm@mmwnscnm 19. The

first 85 cohprisBE A {18! BL&RNATE RS el Miet 16 and also

provides mounting means (not shown) to support the fan motor to which the fan
rotor 12 is atftached. The inlet portion 18 also acts as a shroud around ouier
extents of the vanes 13 of the rotor 12 and provides a space 22 between the
inner surface 21 of the inlet portion 18 and the imaginary surface swept by the
outer edges 23 of the vanes 13 during rotation of the rotor 12. K will be seen in
Figure 5 that the depth of this space increases between a minimum space 25 and
a maximum space in a manner akin to the corresponding space in a conventional
centrifugal fan. Unlike a conventional ‘centrifugal fan, however, this increase in
the space is accompanied by displacement of the fiuid path axially away from the
region of rotation of the rotor in the first portion 18 towards the outlet 17.
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In the first enbodi ment, the housing is fornmed in two

portions, 18 and 19. The first of these conprises an

inlet portion 18 which includes the inlet 16 and al so

20 provides nounting neans (not shown) to support the

fan nmotor to which the fan_rptor 12 is attached. The

inlet portion 18 also acts as a shroud around outer

[ § [

g SE803 sl B BB ecls LRpTRLe alduatimbayi deexending
thePRdW ipath B aasshtihheus mearinearfyora uné dest pweipn. By thaeutlet shroud

19,?&3%%%%%&%%& Fthé,gg@)\ééﬂie@fs ﬁ%g@d%rsgta rp%tnaﬁrg?lpet ﬁg ﬁd?& paih is
dzsg%%tea Ozﬂrla Fyh' ;&s Sapr%gﬁit' é‘ge‘ﬁ@?‘ﬁﬁ( \Pﬁﬁ%@”&h@p@drﬂdﬂl 'ﬁ‘aﬁpﬁﬁsrowded

m spac manner "akin to th
whipy u@%@cﬂnﬁcﬂ Iﬁlgm@m’iﬂﬁw@h dh= housingi ehtl adepin Wth@@hf!ow pattern,

as Ltﬁqﬂgaﬁ%&lﬁ%&éﬁg@ di%f?{géi/ ﬁu%'él %{; gbgscgetgé;'% ﬁ"ﬁgn? glawb é’t\{\er\l]els of higher
eﬁ@gfﬁgaa%% ﬂ%ts%htﬁaﬁ e g c?@%d?ar%é %bhv@ml férp Mt &gdition, by

n of at|ono In the first pOI‘tIOI’]

beih@ ﬁmrldsa t\llmeticmhtﬂcm ‘1'Ih7e ﬂuﬁi e bseciogrtl gor be oisdiected in a
t he

ousi ng 14 conprises_an t et _shro
geﬂﬁf@”ﬁltm%ﬁt’&? Akeeidb RO ’ﬁ%ﬂﬂ?é’ﬁ"'f’?ﬁfﬂ"\’ ﬁ"éﬁ'@?g?bmng an
t I 9; IsonifgIrosel Bficeency and
abﬁfﬂt dn r&ﬁ\egp%&ﬁ)énﬁ ﬁﬂgs&;é%t!gﬁpgrﬁé]ah:ol gﬁ{ he fluid y
red@adds nase.di spl aced axially, As a result, a generally
vortically shaped fluid path is provided 5 whi ch urges
fluid flowi ng through the housing 14 to adopt a
AsVAidnitiepkd fdoNerpaittiler a, housing hdiiogt demprallyeveiscakmternal form

capibs @%@é?ﬁdghauﬁrrg\&ée %BPE@%@*LL{%P Bt i didtro et ey and
re&&&ﬁr‘?&% nlﬁ éi‘i?a;r;té f“ Ear%'ibed o&ﬁlg“ugmgﬂﬁé Holisihg to have a

I ca rged e redirected
vottrtaaforgenem hatutas aﬂsavmre@ ddn%:emmaireqtéiazﬁrgu@é spiral pe “Golden-

SOl LG RO el g 38 19cARRL AR conpouron o

ha§ fa} ﬁféhouaé%forrnﬁﬁﬂ%sth@%ﬁﬁen'@edﬁ@ﬂt l@uﬁﬁﬁa%ﬁlfdpleemi conform

sing having a generally vortical internal
wiffoihe nataral Bewdepoendids b fipideyiesctst Gther daptoving efficiency.

i nprovenents in higher efficiency and reduced noi se,
the benefits will be optimsed by configuring the
It Roshergpprediated thatlthevonrtigashg fditng housing tadiauinetvet partions is

totgrro%s%edIegggsclnfopn%xlnu?a%ureanags le%%b!}? pa'nraa ma rritengﬂtlzgegniy The two
portions of such a housing may be held together by releasable clasping means
such as clips (not shown), or may include cooperating flanges, bayonet

fastenings, or other suitable joining means.

In a second embodiment, as shown in Figures 6 and'?, the first embodiment is
adapted so that the housing 31 may be manufactured as a single piece, for
example, by rota-moulding. Alternatively, the housing may comprise more than

two portions.

Figure 8 depicts a third embodiment of a fan 41 comprising a rofor 42 having a

single vane 43 having an expanding screw-like form. This rotor 42 is
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Section" spiral. Such a shape should have the interna
surfaces configured to have a curvature conformng to
the Gol den Section. Such a shape will conform wth
the natural flow tendencies of fluids, thereby further
improving efficiency. It ispa be appreciated that the
configuring of the housing to be in two portions is

acaniiodRtRy \Aif A8 OltoRRIRGIMNE 4 APA0R Yollthelons takes .

mai nt enance, only. The two po
Voreg! emhelldisteydtdgad Hatrelobas alpstyre haspbsgagmapsate for more

: Hﬁ'hf | i.ps, (not shown), or may I nclude cooperating
vis ané@gs‘%ﬁgg% e mlag@‘{aé%i ngs, or other suitable
joining neans. In a second enbodi nent, as shown in

Figures 6 and 7, the fjrst enbodinent is 25 adapted
WhUS™F IUsiig assaiting t81theajirsb canmhseraied urrabodisnents iwil grovide

i ; , .a- [ . Alternatively,

RS A REETEL L Dt L TR AR SR LR ot vane

corfigytations, depitotis apphédiatedrthatibaBpimaicatof 8 fdh assembly wil
ng

[ Cﬁngriii ngt a roﬁor 42 having a single vane 43 havi
IS HERRIA NG h CORH@WAlPROT Hiap Fatorhltdhasdiaan Wwanddhatugerformance
i L hi [ 44 which . .

o eer o co PR AR, B FRFBm' PidledRiaydg fow in
accprdanosueiithathie prigoiphey dfenatpps.opsuah ea frator®Y @escribed in the
a pm-l seQus fluids or {il i d-like materials. Wile a ]

PRGN GO RECHF W AgPicationeentifad “Yaticabdday Bebwdi nelitis to be

. . & _ it h
o e 8 T R o 1 R R AR ol gy, and

whersappropeatghpceciigired in manjwmﬁﬁnmmmaoofsintgrmfown? t(tJ ﬁhe first
e

I i Ll | so_depend on the configuration of
or 33550 ¥iolime i n S ot BeFeGRER Charasiestic can be
achizuetiher i nproved where the rotor itself is designed to
provide flow in accordance with the principles of
nature. Such a rotor is described in the 10 applicants

It [ f Gt 1 Jy £ i l.ow Rotor"..
caFPoR SACRIoaRR) IR NG SHAYE EhertBoh 158, « PBnf &hring to
the fitst gnevaationg embaditierds wWill pyo\ide parforraasce Whgfbvements where

o oBERA] K0 R NS L RGeS oo 1 sor
that @né BBbRERioPESTLFIIN DM AR R LR fidw §8thPFow stream, will urge
fluid outwardly as well as rotationally, thereby adopting a vortical flow. It is not so
obvious that use of a housing of the first embodiment with an axial fan will also
provide a significant performance improvement, yet this has been found to be the
case. It seems that the provision of a housing that easily accommodates vortical
flow promotes such vortical flow in practice. Therefore, it is within the cope of the
invention now disclosed that the housing may be used with a rotor axial

configuration.

This discovery has led to a further advance. The vanes of the rotor that can be
used within the housing of the first embodiment may be configured with a profile
that is intermediate between an axial and a cenfrifugal rotor. As mentioned
earfier, axial and centrifugal rotors have quite differing performance
characteristics: the axial rotor promoting high flow at low pressure while the -
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achieved. 15 It can be understood in Iight of the
above description that a housing according to the
first and second enbodi nents will provide perfornance
i mprovenents where a centrifugal rotor is used. As
mentioned. in relation to Fi-gdre 5, it can be seen
that the application of a radial conponent of fluid

ce&gliﬂld\gélQothr%rBH@{‘ééSWﬁﬁw atitidh Braeurd | wydsemtt r| kdtoP$vith an

. as rotatlona_lléiﬁthereby adopting a vortica
interre@diale cheragtariséie, e peVeIBIRIGEhS! theskanotambadtaioreyi"ab more

[ di Wt jal_f il | al X
ork 8 Sl PR et S P h sohBBub 7 F8pousing may
algchbs “hasdbesobpurte falbEith e seRsesd Htof &eBBed Rathdiprove
provi sion of a housing that easily accommobdat es

they gesidpatharprierspesonsiel faxdnlity diasi sel béewppreciated previously.

' r it i i cope_of the .

A BROGhe! G TBY helePsbatieldiat’ ik nd (a2 faf kPt desion an
apprditiade righ dor aké ahsk, 2&ateamfHaguaadpiay aﬁhin%p?icﬁﬁﬁv@ﬁém due to

as led to a further advance. The vanes of the rotor
physigel eistiséntsused within the housing of the first

enbodi nrent may be configured with a profile that is

i ntermedi ate between an axial and a centrifugal rotor.
Adaiionatly | Bried been fownd thatithe campasst civfvegalf thetleusing of the

ot S el S B TRl 0 BB b Bovona et

sidtly handi ourklin &RRERtIbNEIoUEMER arR] HBESP chPWeldumidn lighter
hi gh pressure. By selecting arotor with an

annthéinesdinaiesiedhaNavednelsss, clhet inbepents sfifinasse combingd with the

w3 e LA UE ORI o
conwntionas hobsingb URRALsIdRl RORNRGalDratd, Idfud, tébdriage, and amplify

selected rotor to even further inprove 5 the design
nogar Aethayusiity ekthesshodimsoitpreducpshalraion, deeming, resonance,

an@%‘i’ﬁﬁﬁkﬁﬁgﬁo%&’é%ous"y' A desi gner can now approach a
proj'ect Know ng that he can properly design an

appropriate fan for the task, rather than adopting an

I-NAaRPL.ORLI: at e d to .physical constraints..
WHBERE SREIR N A g R PP Ra S TeBapaiiieenerally be
achikenueshpf dddigningUBeN hoRkinghh & Ghaodeneidietl "ehitisal form as

have rigidity and structural integrity considerably
depenlnfding regtion to the first embodiment, there will be instances where it will
not be practicable to adopt such a form. This is more likely to be the case where
the fan is to be used in an existing installation that has previously incorporated a
conventional centrifugal fan. Nevertheless, significant improvements can be
obtained by incorporating into the design of a conventional centrifugal fan the

principles revealed in the first embodiment.

Figure 9 shows a fourth embodiment comprising a housing 51 adapted fo receive
a fan rotor 52, constructed as closely as possible in accordance with the
principles described above. As shown in the embodiment, the housing is
somewhat similar in form to a conventional housing as shown in Figure 1, but is
altered modified in design to adopt the natural flow principles. This fan is

configured according to a two dimensional logarithmic spiral conforming to the
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si ded panels found in conventional housings and
thereby can be built fromlighter and thinner
mat eri al s. Neverthel ess, the inherent stiffness,
conbined with the Ilack of turbulence within the fluid
flow al so reduce noise - a-ngjor problemin
conventi onal housings. Flat-sided housings vibrate,
Golaehn R&®S onairgtnaRd naiMhisfial 1§ur‘Fé’de%e "arg h&,{}g&s B9 2 curvature
t he enbodi nent's reduces vibration,
COﬂ’é@WﬁdnmeaccwddnaethH ﬁinmt(%cddenfSesmhosme SM:IhI g ddnfigaration has

bbel d, t hat fan havi % erl erformance w | |
e&Bné’PQ @éﬂv'aé 5 d&e %?age@ﬁ@%@%pﬂ@ﬁaﬁ% with the

cohhérﬁ%r@li ﬁgg§,hﬁqﬁf|: q%tql cal formas described in

relation to t st enbodi ment, there will be
i nstances where it will 20 not be practicable to adopt

Fig?.ﬁé@ 19 Ef W sﬁEwsa fifth gﬁ{b%dllﬂwéﬁ ¥ 4 &P ttggis%gﬁﬁge%ﬁggatures

n-an éxi sting Ins
of treesf oplrtdavembeﬁwnernanammmdot&;al desmntﬁ\@@ﬁbwn in Figures 10 and

al fan. Nevert hel ess si gni.ficant
11 ﬁiﬁ%\% pESeaR BeusighOdi Waigh tﬁpm%%flgéwatha{ges it Birst half 62
anB hes cgﬁaﬁ"fEiSa Vcﬁ'?:to'rr%@ PI rsgtéﬂn{)agg‘@ fon%n @(géirs’c half 62 is

principles revéa I'n the gure
prcﬂmﬁtbwﬁa o mntrh!ip#dmdbdrenwmﬁanpmlesIdp:@n&)dﬁcﬁ&wrﬁc% Includes a
ted 0 receive fan rotor 52, constructed as

SUEFP T s &0BPE &'t FUPBPHaESURT o5 KE @ R fepter &6. The
seé’c?rﬁﬁh‘aﬁeés ahay %oﬁ%%gé@%fgl ﬁc!?‘ﬁ?gg'mgghg‘%{bta 4180 support the

housing I's sonmewha rmto onvent i
mdiouef ngl s fissh @@nand secgd 631hatbe$ desh leveecetespiding flanges

in de ntoadotth nat al flow principles, This
67f%’ﬁ“f‘§ e BR Lﬁfédw *HE®t éﬁé” IGh enghimdhehaives to be
seén@@értbbgfﬂe‘% éé%i!!'yath %%ﬁE‘Ur”?sl iatr%éclihﬁn %ea@'(@@f‘showw. The
Rati o. "Furt her elnterna surfaces are curved Wt
modorcify deves en impalierid baving vaoes7@amoentsidtdn theemGtlr dduait 65.
Section: Such a configuration has been found to
provi de considerably inproved efficiencies conpared ‘
Whaint bsséreblacbingaihenribe firstisindgsetorfd Gaheslprdvids gufigisi space
10 and 11 show a_fifth enpodi.ment of a fan that has
*27& lﬂF?én%aler&@@sop Efengwésmg ik WeelmrsinaRs fUraseswept by

theVﬁutlér %@%&'&%e%&nﬁﬁ%n%%\l\}]. Ef Y BSpdiRrd Thi space
the fan“conprises a housing”61 whic conpr|5|ng t wo
Incmseefiomaa fmingouimadifa eRint “A” fo a maximum at an adjacent point “B” .
At the maximum point “B” the housing incorporates an outlet opening 71
transverse to the plane of rotation of the impeller which is co-planar with the
axis. In use an outlet duct 72 (as shown in dotted lines) will normally be

mounted to the outlet to convey the fluid from the housing.

importantly, the walls of the two halves around the space are curved with a
curvature which substantially conforms with the Golden Section. This curvature
is also be configured to cause the fluid to flow within the space in a spiralling,
vortical motion. As a result, drag in the fluid flow through the space is reduced.
This drag reduction minimizes vibration, resonance, back pressure, turbulence,
drumming, noise and energy consumption and efficiency is improved in

comparison to a conventional fan of the type shown in Figure 1.
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and a second half 63, each of corresponding spiralling
form The first half 62 is provided with a
centrally-located, circular inlet opening 63 which
i ncludes a 10 support nenber 64 adapted to support the
shaft 65 of a fan notor 66-1¥he second half 63 has
correspondi ng supporting neans adapted to support the
it QlisBbechherfdd 36 82 RRdnsRe0d @%t hmksv%ﬁasétthﬂé@gés at a
corresponding flanges 67 around their perineters with
logapiéniarals Goinimioy tedabColddieRatd.ves to be secured
together easily by bolts or simlar securing neans
(not shown). The 15 notor 66 drives an inpeller 69
Thédifthrembedivsrt Onap et adkpded fidharot Arsisthadmbegimeritie shown in

| ed h
Figdfunand 1 aTHics b Sistes cHianis TiBiRd egraiass b other
resbB@tsh%'éiﬁbﬁdﬂﬁwérﬁqS'tﬁ@%@ﬁﬂ'dialStHr%%F%fs%pﬁﬁrbléde&‘?ment and

outer edges of the vanes 13 during rotation of
therefped indheabawiryss lispacmeraln@re ased fio ciepict ke rf@aime&t ofghe fifth
oant EA" to a maxi num at an adj acent point "B" . 20
eMRP Wﬁ%’n&xinun1point "“B" the housing incorporates an
outlet opening 71 transverse to the plane of rotation
eller. whichis cohglanar with the axis. |n

of the

Thwy@%aﬂf %ﬁ) |88€C@e@¥0r72u'0'§§8§ virPNtXtaER eS| @fﬁ@@ylsw the word

(R oY \BRatigRy'ahed dsOchh st ﬁF “509\'\}?1%?{?5/ 1!h%ef ﬁﬂéilstood
romthe housing. Inportantly,

fo lrra:lly/ﬁr@ iachsth ofhe stiad e1tager wmed ofiittegars 28 not the exclusion
curv tur whi ch subs tially conforns with the Gol den

of %@’c?tg%m %@ﬁstF&EPVBt%éfgegf?fé al so be configured to
cause the fluid to flowwthin the space in a
spiralling, vortical notion. As a result, drag in the
fluid flow through the space is reduced. This drag
reduction mninmzes vibration, resonance, back
pressure, turbul ence, drunm ng, noise and energy
consunption and efficiency is inproved in 30
conparison to a conventional fan of the type shown in
Figure 1. -13- It has also been found to be
advant ageous that this space increases at a
| ogarithmc rate conform ng to the Gol den Ratio. The
fifth enbodi nent nay be adapted further. A sixth
enbodi ment is shown in Figures 12 and 13 which
i ncorporates a suitable nmounting bracket 75. In other
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5 respects, the enbodinment is the identical to that of
the fifth enbodi nent and therefore in the draw ngs,
i ke nunerals are used to depict |ike features of the
fifth enbodi nent. Throughout the specification,
unless t he context requires othermﬁse; t he mord
“conprise” or. variations such as "conprises" or
"conprising”, will -be understood 10 to inply the
inclusion of a stated intdger or group of integers but
not the exclusion of any other integer or group of
I nt eger 14- The O ains Defining the I'nvention areas
Th@@@w @emﬂnlltbﬂé'iwer\t'&’ﬁ WP ASUTRIOBKS t ur bi ne housing,
t he housing adapted to  receive a rotor and. support
the rotor for rotation about a central axis, sa

r ot br AcBlRper sfeRgORPYBP &F tuhine dousingdde §avTe @éapﬁﬂdom
a CRpLI Al Bk M sﬁgiﬁért e Fo‘?o%“o‘?étﬂ}naﬁolﬁt é%@ﬁﬁélta@ﬂs said

fromthe hous i ng housi n avin ose
wal fogr aorr@rismrgm set@f b@ita!dllai@tﬂtyopoée@fwr@ca Grattigd bub whéch

si de east sid Vi an

congeltt Frc TuirBhiv RERRRR AL Ind W Bhes DR naving

congudosket Bndhealia)lted rotbhéo beustat@aljnamen@dabawdenm lside
bet ween the .end wal |l s and c nfi

_exte
o e ALleashae Sd° BaYing dRAPREME BN P (VR s axis,

t hes put §crify idheiréingf tHdanlet B, hbhgngnmg hawidig a4l
outlet which is substantially tangential to the

r ot@ﬁ@%ﬂfbéﬁﬁf\/eeﬂ/\ﬁ@ end Walim@ngncaTiouied foopBwvidg l space
ro%nﬁl %(Q??t%e(%H geilthrbrf%tgauteF P& yéﬂg‘f ﬁétBﬁ%é Eﬁace

e ou e interna ousi ng
d ef fnawn@_g at hautles peideh hmwubgtaatlaiiyr taagamtcai deribe abtajlon path

t hat,_of . a Io

| gg:ﬁg%s \%}%Ql%ﬂtcﬁéh%qtgr W‘”é‘@é‘? %ﬁ%ﬁ% T&Ol.is?ng .

f | ovsrafthe tidiet {d thedowdiet, Ithéﬂﬁt@rrte@ fédeeommbl letusing. déﬁnmg the
bl ower, fan or or turbine housi cl ai nme
cl a3RRce N 3Wﬁ‘8raeFWVgﬁée geRelly %@6?%98H§‘“grt%§‘%f3fPH%Q%FBQW& ,

beté’b‘?r%f‘whl&ﬁ Jo%cﬁfﬁis%t%b@olﬁ@ﬁ debfoh Bt SHRRte (rék%al‘ﬁow of

‘the "housing is of an increasing cross-sectional
ar éhe dbsuteliveredrtotha o@ietpath and is of a naxi num
cross-sectional area at

2. A blower, fan or pump or turbine housing, as claimed at claim 1
Whéréin the cross. sections 'area' of the space between the' rotation ‘path
and the internal face of the housmg xs of an increasing cross sectional
area about the rota’uon path and 45 of a maximum cross- sectlonal area at
the outlet, where:n the vanatron in Cross sectionaE area generally

‘conforms with the Golden Ratio .

3. A blo,w'er,rfan or pumip or turbine housing, as claimed at claim 1 or 2
wherein the opening is located adjacent the respective side face of the

rotor.

4. A blower, fan or pump or turbine housing as claimed at any ene of the

preceding claims wherein the internal face of the housing defined by the .

end walls _and the side‘wai! deﬂne a continucus surface which has a
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the outlet, wherein the variation in cross sectiona
area generally conforms with the Golden Ratio 3. A
bl ower, .fan or-punp or turbine housing, as clained at
claim1 or 2 wherein the opening is located adjacent
the respective side face of the 25 rotor. 4. A )
bl ower, fan or punp or turbine housing as clainmed at
any one of the preceding clainms wherein the internal
face of the housing defindf-by the end walls -and the

- side wall define a continuous surface which has a’' 15

cur y@stues geneaby Icmrregﬁdreiﬁmtmmw df a. (dgatithodic apiral which

| ogarithmc s whi.ch. conforns with the Gol den.
mﬁﬁl(g%?” Se8¥Tor punp or turbi ne -housing, -
as clained at claim4 wherein the curvature is in a

pl ape jch i.s transverse to the central axis A
D1 e BBl BRpUBI DLPie TRHRThG® S8 Eeh Ak 4

cl ajyAbRiRecahatiBes B MahE WidhSs ﬁbﬁ@«érge @ tht aBRravaikeh

is parallel to the central axis. 7. A blower, fan or.

punp or turbine housing, as clai msd at claim 6

wheg eiAn bloler, dRGY 8€ panpC W t@biteehydiied) A claméd Rt afigim 5

~which is transverse to 10 the central axis.is

di fWeeieift teopufvalHEs isegiFRdn &f Plane vetdy & PRk t@ dhe central
pargiilel to the central axis. 8. ‘A bl ower, fan or
punp or tur bi ne housi ng, as clained at any one of
clains 4 to 8 wherein the internal face defines a

spage A0hiotelCRRN 8 Ip)A 8t itGBlnel %Mg{ 1 ‘Mé%é‘d ot NGhihk e

has a curvature co ponding to th of a

y ogwhdertehnﬁw depracadf o atiregdhet isliny pand whiek rwr@mswens@ to

ﬂgrbeﬁggité)ﬁgis c?geé{lperQWe -:Jf gﬂﬂt 5f &Hvrg%w%rwllneﬁiﬂil ge?rallel

anyoné o receding C
\Ahebbethﬂoérhtmllamser nal face of the hou5| ng generally
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genus. Trochus. 10. A housing as clai nmed at any one of
t hed.prededendar loaipomipabetuebine tHoasing, as claimed. at any one of

claims 4 to 8 wherein the infer'_nal face defines a space of a generally

helical formation w'herein': helix-has é‘curvature corresponding to that of a '

| 7 Eog'arithmic spiralrwhich genéraily c_bnforms with thé Golden-Section.

9. A blower, fan or pump or turbine housing as claimed at any one of the _

preceding claims wherein the intemal face 'of the housing generally

conforms in shape to the shape of a shell of the genus Trochus.

C10.A housmg as claimed at any one of the precedmg cialms whereln the

rotor is to comprise a centnfugal rotor.

11.A housing as claimed at any one of claims 1 to 4 Where:in the rotor is

to comprise an axial rotor.’

12.A blowér, fan or pump or turbine comprising a housing and a rotor, the
housing adapterd to receive the rotor and support the rotor for rotation
about a central axis, said rotor comprising a set of radial blades supported

from a central hub which is rotatably supported from the housing, the



20 rotor is to conprise a centrifugal rotor. 11.A
housing as clainmed -at any-one of clains 1 to 4 wherei'n
the rotor is to conprise an axial rotor. 12. A bl ower,
fan or punp or turbine conprising a housing and a
rotor, the housing adapted to receive the rotor and

~ support the rotor for rotation 25 about a central
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“axis, said rotor conprising a set of radial blades '

supported froma_central _hgb which is rotatably
supported fromthe housing, the -16- housing. having
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rein descri bed wth erence to

‘acconpanyi ng drawi ngs. 14.A bl ower, fan or punp or

turfi peppulst %‘F}t babipasr Iﬂ?rbﬁl'enhé’@sfrﬁd | hediaptibly as herein’
reference to the acconpanying dr aw ngs.
described with referencet he acoompanymg drawings.

M.A blower, fan or pump or turbine substantially as herein described with

reference to the accompanying dréWings.'



