M 6913 PCT/VIII/mg ebm-papst Mulfingen GmbH & Co. KG, Hachmahle 2, D-74673 Mulfingen  "Fan
diffuser having a circular inlet and a 5 rotationally asymmetrical outlet” The invention relates to a

diffuser for a fap gfaxals Fadighardiggonal type of construction, having an inlet opening and having an
outlet'opening for a 10 gaseous medium which flows through a diffuser interior, which is enclosed by
an outer housing, in an axially oriented main flow direction from the inlet opening to the outlet opening,

wherein the crosgsealionofhie puilglorening isdaraer thay the-crass Reclion, ofigbe db;iglet opening,
and the cross section of the diffuser interior increases from the cross section of the inlet opening to the
cross section &‘ﬁ%efbﬂﬁgflopening, wherein the outer housing forms an outer diffuser part which
delimits the diffuser interior to the outside. 20 The invention also relates to an outer diffuser part or an

inner diffuser pegfar a diffusersand to adan agangementiwhich semprisesafan apda diffuser of said
type. 25 The pringiple,of a diffuser and alsg.the.use theregf downstream of a turbomachine have been
known for%ecardag(—égb}ﬁ?sae(irg%rg ﬁﬁ%%%ﬁ%gﬁnigéﬁgt%?%s to convert kinetic energy into pressure

energy. For this purpose, the flow must be decelerated. This is 30 generally achieved by means of a
continuous or diseontimiens irgreasa irsize pbthe V¥ etass:septien awhish nagy be:iedlized

geometrically I a4eYiEt gl waysaip fanenaingering difusgcs mau besed sjgugiasons and

increase the gas pressure. 35 Heré, in principle, a diffuser constitutes the inverse of‘a nozzle in that,
by contrast to the-HozzIPRFE ERsEs Hetion bt e Butléfopéttiig ’larg&dhaRthe EfJss ction of the

inlet opening, angkthewsossedium which flows through a diffuser interior,
which is enclesed by an outer housing, in an axially
oriented main flow direction from the inlet opening to

the outlet opening, wherein the cross section of the
outlet opening is larger than the cross section of the

15 inlet opening, and the cross section of the diffuser
interior increases from the cross section of the inlet
opening to the crogs section of the outlet opening,
wherein the outer housing forms an outer diffuser part
which delimits the diffuser interior to the outside.

20 The invention also relates to an outer diffuser part or
an inner diffuser part for a diffuser and to a fan
arrangement which comprises a fan and a diffuser of

gaid type.

25 The principle of a diffuser and also the use thereof
downstream of a turbomachine have been known for
decades. Diffusers are utilized in technical terms to
convert Xkinetic energy into pressure energy. For this
purpose, the flow must be decelerated. Thisg is

30 generally achieved by means of a continuous or
discontinuous increase 1in size of the flow cross
section, which may be realized geometrically in a
variety of ways. In fan engineering, diffusers may be
uged tc slow gas flows and increase the gas pressure.

35 Here, in principle, a diffuser constitutes the inverse
of a nozzle in that, by contrast to the nozzle, the
crogs section of the outlet opening is larger than the

cross section o©of the inlet opening, and the cross



M 6913 PCT/VIII/mg - 2 - section of the diffuser interior increases from the cross section of the inlet
opening to the cross section of the outlet opening. This applies to gas flows at ultrasonic speeds. 5
The advantaggpuspess 9&@?\&?@19&% diffuser downstream of an axial, diagonal or radial fan is based
on the fact that, in general, in all fan construction typgs, the losses that arise as a result of dissipation

10 of the emerging volume flow are dominant in relation to other loss sources. A part of the flow
energy of the esrg%rgiin et san, tgyeme&ngfcg thg: dif:{%steék?% gonyertgd bsaeck in%static ressure,
wherein the incréase of the StatiC’ pressuré effects ah mcrease in 15 eefﬁlueﬁcy. Urthermire, the

rotational speedix@Prbesfstfuted fof thehsamé b threbghpig wiicH-8mtafls aFed@@iohiiamoise. A
diffuser of the ype miestionedliathediptraduetion s20 keaw forexamplg flomERQH84978 Al. Said
document relal@ﬂg Hgi(-:z eeggfélger for an axial- throughf low turbomachine, in which bend
angles of the diffuser inlet - both at a hub and also at a cylinder of the turbomachine - are defined,
exclusivel§ for the 25 purpose of homogenization of a total pressure profile, by means of the duct
height at the ottlet of théfismat blasle reme dere, afithintzheecelesation@dbne ef theldifffraeg means for

eliminating the gujih ot theasyvislinauflow arg, providedindhe form abiu 1ibs, 30 agd flgweguiding guide
rings divide the diffuser méo mul%gée ducts. In order, with a predefined diffuser area ratio, which is to be
understood to fﬁ%arﬁﬂ?e rafts of e fiow CRosSSBE& TGS at Hik Sutlet fet&vEGRSEruct1on

types, the logses that arise as a result of dissipation

10 of the emerging volume flow are dominant in relation to
other loss sources. A part of the flow energy of the
“emerging djet «can, by means of the diffuser, be
converted back inteo static pressure, wherein the
increase of the static pressure effects an increase in

15 efficiency. Furthermore, the xotational speed can be
reduced for the same air throughput, which entails a
reduction in noise.

A diffuser of the type mentioned in the introduction is
20 known for example from EP 0 581 978 Al. Said document
relateg to a multi-zone diffuser for an axial-
throughflow turbomachine, in which bend angles of the
diffuser inlet - both at a hub and also at a cylinder
of the turbomachine -~ are defined, exclusively for the
25 purpose of homogenization of a total pressure profile,
by means of the duct height at the outlet of the final
blade row. Here, within a deceleration zone of the
diffuser, means for eliminating the swirl of the
swirling flow are provided in the form of flow ribs,
30 and flow-guiding guide rings divide the diffuser into
multiple ducts. In order, with a predefined diffuser
area ratio, which 1s to be understood to mean the ratio
of the flow cross sections at the outlet relative to
the inlet of the diffuser, and with az small a diameter
35 of the first diffusion zone as posgible and with as
great a pressure recovery as physically possible and
with a swirl-free outflow, to keep the overall length

of the diffuser at a wminimum, different special



the inlet of the diffuser, and with as small a diameter 35 of the first diffusion zone as possible and with
as great a pressure recovery as physically possible and with a swirl-free outflow, to keep the overall
length of the diffusgy, at @&ipwy%gferent special M 6913 PCT/VIII/mS - 3 - embodiments of the
first and second diffusion zones are provided for the giffuser, but these require a relatively high outlay
in terms of manufacture. 5 In the case of the embodiment described in EP 0 581 978 Al as being
preferable, theel%%vcp. %iffuggr ig itg%:eedfin a exgggsté%%so g%usén% gf a gas turbine, which

1 I rs My ugsro. one ol
exhaust-gas housing is 8e5|gne sucC tha]f it doesS not COMEe INto contact wi e ex%aus’ta‘-gas flow.

The actual 10 BeW GLiRthce fFerfdried bYithE WiRiser whieh, in itBgipst zonedis Wesignad as an
insert part for the exbausttganheusisgrEarthispupese, aTowendelimitingwall and an inner
delimiting wall of the diffuser are held by means of flow ribs. The outer 15 delimiting wall, which
delimits the cross section of the diffuser interior to the outside, forms an outer housing of the diffuser,

and the infer delinfitify FaFSwRith definFRRAS tRs el s bt Brcaiftséfinterdf to HiBinside, forms
an inner housing. Tae 20=diffgsercaiethals e, consilelethasbelnd Commosed okanwaterdiffuser part,

which delimits the flgw spacefothe Quitsidganrd aa inngr diffuserpart, which delimits the flow space to
the inside. 25 It is the object of the inyention to #{eeshg‘grf}g diffuser an\f‘%[uter diffuser part and/or an inner
diffuser part foF & Uitftier BAG a' 18R ArPhgefe RSt WA tfblecéuc st ifmpr antin the

operating behavivreof Hntaxialcdingohakurtiadizh arewite vejard as effictoncy36ardhoisé can be

attained with litleaptlaysinderms of.eongliuelion Saidapjeehis aghieyad accardingHo thg.invention in
that, along the main gow q:irection the crogggection 35 of the outer difLuser @%rt g[hangcegefrom a
u

circular cross section at fhe inlat gpen%r?g {0 a non-circUlar ross séction at the outfet opening.

Alternatively, iretHea¢HSe e gerfediesdifigser if®kich, ih Baditigrpese, an  outer

delimiting wall and an inner delimiting wall of the
diffuser are held by means of flow ribs. The outer
15 delimiting wall, which delimits the cross section of
the diffuser interior to the outside, forms an outer
housing of the diffuser, and the inner delimiting wall,
which delimits the c¢ross section of the diffuser
interior to the inside, forms an inner housing. The
20 diffuser can thus be considered as being composed of an
outer diffuser part, which delimits the flow space to
the ocutgide, and an inner diffuser part, which delimits

the flow space to the inside.

25 It is the object of the invention to design a diffuser,
an outer diffuser part and/or an inner diffuser part
for a diffuser and a fan arrangement of known type such
that improvements in the operating behavior of an
axial, diagonal or radial fan with regard to efficiency

30 and noise can be attained with liittle outlay in terms

of construction.

Said object is achleved according to the invention in
that, along the main flow direction, the crogss section
35 of the outer diffuser part changes from a circular
cross section at the inlet opening to a non-circular
crogs section at the outlet opening. Alternatively, in

the case of a generic diffuser in which, in addition,



M 6913 PCT/VIIl/mg -4 an inner diffuser part is arranged concentrically with respect to the outer
diffuser part in a known way, and which has a housing which, as an inner housing, delimits the diffuser

interior to the igsigle; thepa-ebieet enyhich the invention is based is achieved in that the inner diffuser
part has, in at least one section perpendicular to the mnain flow direction, a non-circular cross section
about the axis of rotation of the fan. 10 In a way which is essential to the invention, therefore, there

may on the ong,hang,be prayided an.oufer diffyser partfar.a fanof audal. radiahar diaganal type of

construction, which outer diffuser 15 part changes, substantially along the main flow direction, from a
circular to a ndrRER& I GBsdE&ctiBREGherEit SHdRTerRffiset Palt of Bfarydesigiie provided.
On the other hahdctheréamy also heysdvided whtheldiffuser anenneridiffaser partt2@wghich, in at

least one sectign; has anonegjreulay:gregs sectiqn ahutdhe axis ofgtation,gfithe fan cyherein an
outer diffuser part of arbitrary %esfgjn is provided. The non,-cwgJJIar Cross sectl%n ma%
BaARIaF .

%be,in particular
one whictris oPpaI§gonatin B sHUERE btk sh8pd3Rsi8, thE iRentioy ehedlipasses the

corresponding desfgn bhthe ooree diffesief pzaeandior ot théfrmer difus@rtpakteAsin tidgase of

known diffuserg fositioned.dewastraam 30-of adantadliffusaracqording twithedavestion gffects a
pressure conversion from %ynamécrggegs%rgcigto staticboregsutg . Here,.the SEee]gO%fatthg CﬂrllJid is

NEN-C1Lrc 1 ol 11 e axilis O
reduced and homogenlze‘é. fWheféas a known dittuser é)e5|gne 50 A5 16 be ully rotationally

symmetrical witHf rédpreck #ithe 35 axis of rotation of the fan converts the speed predominantly in an
axial direction - that is to say the axial component of the speed vector - into static pressure, and with

assumed swirl fH”StQ”CVJQQUC%PShM 6'19;'3 Pe%yé/#t'fﬂél?i ) 5Eo the invention,
therefore, there may on the one hand be provided an
outer diffuser part for a fan of axial, wradial or
diagonal type of construction, which outer diffuser

15 part changes, gubstantially along the main flow
direction, from a circular to a non-circular Ccross
section, wherein an inner diffuser part of arbitrary
design ig provided. On the other hand, there may also

be provided in the diffuser an inner diffuser part

20 which, in at least one section, has a non-circular
cross gection about the axis of rotation of the fan,
wherein an outer diffuser part of arbitrary design 1is
provided. The non-circular cross section may be in
particular one which is of polygonal, in particular

25 square, basic shape. Here, the invention encompasses
the corregponding design of the outer diffuser part

and/or of the inner diffuser part.

As in the case of known diffusers positioned downstream
30 of a fan, a diffuser according to the invention effects
a pressure conversion from dynamic pressure into static
pressure. Here, the speed of the fluid is reduced and
homogenized. Whereas a known diffuser designed so as to
be fully rotationally symmetrical with respect to the
35 axis of rotation of the fan converts the = speed
predominantly in an axial direction - that is to say
the axial component of the speed vector - into static

pressure, and with assumed swirl constancy reduces the



circumferential component of the speed only to the extent by which the diameter increases, a diffuser
according to the invention additionally converts a part of the circumferential speed of the gas into static

5 pressure, beﬁ‘;@ﬁ%%fp ! {,@ﬂ ne ly symmetrical geometry impedes a movement in a

circumferentia a result, the diffuser e_ffi%'erjcy advantageously increases. 10 The diffuser

according to the invention, which has a not completely rotationally symmetrical flow cross section as a

result of the desig{l of ifs outer difij/ser cgart and/or ig#fir diffuser %)art, also offers a further advantage.
The maximum fAista SPHCE vailaBiP R T8 a dittuser s int8mfifal SGdipmént, nbhfially
prismatic, and @thagimumxwidiliEhaxifem Aerghe bad a iagine@adengthraredddimetely the

product. Underzthese£ongitions rasa estdhefitha comrars present forexamnle in thecase of a

polygonal, in pggftlcucltﬁ[a ZOCsi%Jgé%,fcross ectjon, it is %OS%IPR% )é\ﬁ)th a diffuser %ccg:orsdkn tfcthe invention

2. eran . Bpeed . 2 as iq)
to utilize a largéer surface area normaﬁo e axis 8ﬁo ation of the faﬁg, and TAuS permit a greater

reconversfon o #fe aXiaFspecl=by é6Mpafisth witkPa toRtpidiéyralationalRy2B S fmkietdical diffuser.
This, too, incregses:éhe-diffusereffieiencya Alseyirethengaseof a diffuser aceprdingetatheinvention,

owing to the pegsile iilizarion f the 20 coragre.and witout thesdeflned inslaliafion space
boundaries being crossed, the cross section of the outlet opening has an equivalent radius greater
than that of a PFIEIEAP RtV EyRFAERRal diffuser and can thus achieve an increased pressure

reconversion 35 from the circumferential speed. Here, an equivalent radius is to be understood to

mean th%_ fadiusQf a&i@@l\é@@h Qé@é‘_}%%@e @grfageearQ%%Hﬁagn- NBL3 F}%EVEJ/ mg -6
circular diffuser surface. Tvgce the equivalent radll%SiIS also referred to is \tl\%e h¥§raullc diameter.
AdiffuseraccordiRgtotiERFetiotiay 5 2a¢antdRodsly bEXiERG BasMher withdh axidiFiial Or
diagonal fan opsratebin Featiculacsypieant oflan dlectiigextefnalrstopwictor, Withbus arfollow-up

guide wheel hgving-tohgipewyideghihere 4i f fuser part, also offers a further

advantage. The maximum ingtallation space available for

15 a diffuser is, in terminal eguipment, normally

prismatic, and a maximum width, a maximum height and a

maximum length are defined by the product. Under these

conditions, as a result of the corners present for

example in the case of a polygonal, 1in particular

20 gguare, crogs gection, it is posgssible with a diffuser

according to the invention to utilize a larger surface

area normal tc the axis of rotation of the fan, and

thus permit a greater reconversion of the axial speed,

by comparison with a completely rotaticnally

25 symmetrical diffuser. This, too, increases the diffuger
efficiency.

Algo, in the case of a diffuser according to the
invention, owing to the possible utilization of the
30 corners, and without the defined installation space
boundarieg being corossed, the crosg sgection o©f the
outlet opening has an equivalent radius greater than
that of a completely rotationally symmetrical diffuser
and can thus achieve an increasgsed presgsure reconversion
35 from the c¢ircumferential speed. Here, an eqguivalent
radius 1is to be understood to mean the radius of a

circle which has the same surface area as the non-



10 Here, the overall construction of a fan arrangement with a fan and with a diffuser according to the
invention may be of single-part or two-part form. A single-part construction is to be understood here to

mean that a St%%@%@%@%‘ﬁ\é’#ﬁ?rﬁ?&n’ in particular 15 a wall ring, and the entire diffuser - that is to
say the inner and/or the outer diffuser part - are formed as a single component. In this way, the wall

ring of the fan becomes a constituent part of the diffuser. 20 A two-part construction is to be
understood to mean t %trthgldg%ser accordflgg to the m,ventlorys formed a;a component which is

I o e AR That 14 165 Say 85 a $85arate EBMmpoAcHtSwherein said

separate from fﬁe Statié components of
diffuser howevércan-Be of¢s 25fgstened 26 tHerstaliy prapts of thalfearmdrt particular to the wall ring or to
a protective grille, by fastening means such as screws, rivets, clamps etc., or by means of

non-positively lpcking, positively locking and/or cohesive conpections,.such as by means of a 30
bayonet lock, by meg%ls of & 8% con%cé%ﬁgn,lbn meafltsoof a vgeﬁaed cc}rﬁlr}é%%%ﬁ%}é the like” Here, itis

advantagedus|f A PEsEe Tor a Biffustt et corarfothe MivERticHto B8 idesignEddbads to be
suitable for retroactiveamonatingtam anpteady-distatleg fan:. 3buFurthesmoresiaribe edsesef such a

two-part construgtion of an agapgement,,itis3lso passible for theyfay itself to e, of myltzpart
construction, which M 6913 PCT/VIII/mS 14 -7- 7- is to be understood to mean that it may also be

composed of nflitSIE iAtiGRbaFaTiBE: FaPHhRIEEPEE oP RS connected to one another via

fastening means or connections as mentioned above. Here, the 5 diffuser parts which can be
assemblegin this way at the logation of usesmay Redasigned in alogistically.adyagtageous manner,
such that they car%r{?r exan%OIe be stglcked, tgus redu&:i the transport volume. Intt is '\é\? ,itis
possible for the 'di userageor%reltry,‘—’lfrll 0 ‘|c“)7§1?"ncuIa‘—’r\L thé'di u%%?ﬁang T8 e'Vatied dccord g to the
requirements tHraugR tReBmMIBRION BE exeRangerst isdiviiihl diffusdrysares Furtermdvarftageous
embodiments of the/invepiion witlckxemergea fiam the subclaians.angdhe fellowing-description. The

invention will b explla ed.in mo %et ilg ;rbeb sis of a plurality. of exemplary. embodiments
illustrated in th;:% %Sper%eaa: fig%]rearsE 5 t]h%e (j%w?n%nalér% %vhfé : E%ﬁgﬁr%ri'sh%vr&sﬁ)r% geﬁgﬁéll(tiu%?nal section,
admgﬁnﬁﬁamﬂh@ﬁéﬁmﬁﬁﬁ%n and the entire diffuser - that is to say

the inner and/or the outer diffuser part - are formed
ag a single component. In this way, the wall xring of

the fan becomes a constituent part of the diffuser.

20 A two-part construction is to be understoocd fto mean
that the diffuser according to the invention 1s formed
as a component which 1is separate from the static
components of the fan - that is to say as a separate
component ~ wherein said diffuser however can be or is

25 fastened to the static parts of the fan, in particular
to the wall ring or to a protective grille, by
fastening means such as screws, rivets, clamps etc., ox
by means of non-positively locking, posgitively locking
and/or cohesive connections, such ag by means of a

30 bayonet lock, by means of a clip connection, by means
of a welded connection or the like. Here, it 1is
advantageously also possible for a diffuser acceording
to the invention to be degsigned so as to be suiltable
for retrcactive mounting on an already-installed fan.

35
Furthermore, in the case of such a two-part
congtruction of an arrangement, it is also possible for

the fan itself to be of multi-part construction, which



arrangement composed of a fan and a diffuser, in which fan arrangement a 25diffuser according to the
invention is or can be used, figure 2shows a perspective view of a gas outlet side of a preferred

embodiment OEVP iffu ing.to the invention, figure 3shows a perspective view of a gas inlet
side of the pre errge’%qgmgggi?ﬁ%ﬁggdiﬁuser according to the invention 35illustrated in figure 2, M

6913 figure PCT/VIlI/mg -8 5shows a perspective view similar to figure 2, 5 figure 6 shows a
perspective VleiV\é,Slrrtl,”c?r tgglguig?zderstood to mean that it may also be
composed of multiple individual diffuser parts which

can be or are connected to one another wvia fastening

means or connections ag mentioned above. Here, the

5 diffuser parts which can be assembled in this way at

the location of use may be designed in a logistically
advantageous manner, such that they can for example be

stacked, thus reducing the transport wvolume. In this

way, it 1s possible for the diffuser geometry, in

10 particular the diffuser length, to be wvaried according

to the requirements through the omission or exchange of

individual diffuser parts.

Further advantageous embodiments of the invention will
15  emerge from the subclaims and the following
description. The invention will be explained in more
detail on the basis of a plurality of exemplary
embodiments illustrated in the appended figures of the

drawing, in which:

20
figure 1 shows, in a longitudinal section, a
diagrammatic illustration of a fan
arrangement composed of a fan and a
diffuser, in which fan arrangement a
25 diffuser according f£o the invention is or
can be used,
figure 2 shows a perspective view of a gas outlet
side of a preferred embodiment of a
30 diffusexr according to the invention,
figure 3 shows a perspective view of a gas inlet
side of the preferred embodiment of a
diffuser according to the invention
25 illustrated in figure 2,
figure 4 shows a fan arrangement according to the

invention in a perspective sectional view,



figure 7 3, showsagraphicillustrationofa preferreddependencyofaratioofthe 10
cross-sectionalareaofthediffuseron the gas outlet side to the cross-sectional area of the diffuser on the
gas inlet side qp 3 zittjo cB,fCtP th of the diffuser to an outer diameter of the inlet opening 15 of the
diffuser, figure 8 sﬁowsagra%ﬁc?l ué?rationofa prefereddependencyofaratioofthe
hydraulicdiametertothelengthofthe 20 figure

figure & shows a perspective view similar to figure
2,

5 figure & shows a perspective view gimilar to figure
3,

figure 7 showsg a graphic illustration of a

preferred dependency of a ratio of the
10 cross-gectional area of the diffuser on

the gas outlet side to the cross-sectional

area of the diffuser on the gas inlet side

on a ratio of the length of the diffuser

to an outer diameter of the inlet opening
15 of the diffuser,

figure 8§ ghows a graphic illustration of a
preferred dependency of a ratic of the
hydraulic diameter to the Ilength of the

20 diffuser on a ratio of the length of the
diffuser to an outer diameter of the inlet

opening of the diffuser,

figure 9 shows a perspective view of a preferred
25 embodiment of an outer or inner diffuser

part according to the invention,

figure 10a / figure 10b and figure 1la / 11b
show 1in each case an axial and a radial
30 haif-section of two preferred embodiments
of an outer diffusexr part according to the
invention in a fan arrangement according

to the invention,

35 figure 12a / figure 12b to figure 15a / 15b
show in each case an axial and a radial
half-section of four preferred embodiments

of an inner diffuser part according to the



9 diffuser on aratio ofthelength ofthe diffuser to an outer diameter of the inlet opening of the diffuser,
showsaperspectiveviewofapreferred 25 figure 10a embodiment ofan outer orinner diffuser part

according to trﬁ |E\§%r}>t| {,/rgljr Qﬁéand figure ha / llb showineachcasean axialand aradial 30 35
figure 12a half-section o WO pre erred embodiments of an outer diffuser part according to the invention
in a fan arrangement according to the invention, / figure 12b to figure 15a / 15b showineachcasean

axialand aradial half-section of four referred embodrn%ents of an inner drffuser Cpart %ccordrng to the
invention in an arrangemen

to the invention,

figure 16a / figure 1l6b and figure 17a / 17b
5 show in each case an axial and a radial
half-section of two preferred embodiments
of combinations  of outer and inner
diffuser parts according to the invention
in a fan arrangement according to the
10 invention, wherein the outer diffuser part

ig in each case shortened,

figure 18a / figure 18b and figure 1%a / 19b
show in each case an axial and a radial
15 half-gection of two preferred embodiments
of combinations of cuter and inner
diffuser parts according to the invention
in a fan arrangement according to the
invention,
20
figure 20a / figure 20b and figure 21a / 2ib
gshow in each case an axial and a radial
half-section of two preferred embodiments
of combinations of outer and inner
25 diffuger parts according to the invention
in a fan arrangement according to the
invention, wherein the inner diffuser

parts are shortened,

30 figure 22a shows an axial half-section of a fan
arrangement according to the invention

with a centrifugal fan,
figure 22b shows an axial half-section of a fan
.35 arrangement according to the invention

with a diagonal fan,

figure 23a / figure 23b



M 6913 PCT/VIII/mE -9 invention in a fan arrangement according to the invention, figure 16a / figure
16b and figure 17a/ 17b 5show in each case an axial and a radial half-section of two preferred

embodiments qf ¢ inati f quter,and inner diffuser parts according to the invention in a fan
arrangement a(RcIcgoré]lir%g t%%oé]éjl(}ollg[v}e% lon, wherein outer diffuser part is in each case shortened,
figure 18a / figure 18b and figure 19a / 19b show in each case an axial and a radial 15 half-section of
two-preferred embodiments of combinations of outer and inner diffuser parts according to the invention
in a fan arrangement according fPfR& ifvenfidit 20 figife 288 / fighd208%0hd fguré®4aY 21b show in
each case an axial and a radial hall-§eectimrobtwo preferred embodiments af:commigiratiorts of outer

and inner 25 diffuser parts accosdipg g thg;invention in afar.afanggmery agqprdﬂgg@r@e invention,
wherein the inner diffuser parts are shzrtei%]%d, SQ figure 22a shows an gxiﬁghalf-sectlon of a fan
arrangement according to the invéiitioh with-d céfitnfugal AR, fgite 226 5hoWeHh &a4ihalf-section of
a fan 35arfangement according wWuedaherivh with Eediagowdidas, is highlighted.

With regard to the following description, it is
expresgly stated that the invention is not restricted
to the exemplary embodiments, and is also not
10 restricted to all or several features of dezgcribed
combinations of features; rather, each individual sgub-
feature of the exemplary embodiment may alsce have
independent inventive significance separately from all
of the other sub-features described 1in connection
15 therewith.

In the figures of the drawing, the same parts are also
always denoted by the same reference gigns, such that
said parts will generally also be described in each

20 case only once.

Az can be geen initially from the illustration of
figure 1, a fan arrangement 1 according to the
invention comprises a fan 2, for example of axial type

25 of construction as illustrated, and a diffuser 3 which
- though not readily apparent from the schematic
illustration - ig or at least may be designed according

to the invention, ag ghown in an exemplary manner in
figures 2 and 3 for a diffuser 3 according to the

30 invention and asg shown in more detail in figure 4 for
the arrangement 1 according to the invention. The £fan

2, which may alternatively also be a fan of radial or
diagonal type of construction, 1is operated by means of

a motor 4 and is fastened via a wall ring 5 to a

35 support base 6, such as a wall.

Figures 2 and 3 and also figuresg 5 and 6 show that a

diffuger 3 according to the invention has an inlet



figure 23a / figure 23b M 6913 PCT/VIII/mS - 10 - show in each case an axial and a radial half-section
of a fan arrangement according to the invention as in figure 12a / 12b, having an inner diffuser part,

5wherein the oMtI%tasllérf%&erimQriI%ed. With regard to the following description, it is expressly
stated'that the invention is not restricted to the exemplary embodiments, and is also not 10 restricted
to all or several features of described combinations of features; rather, each individual sub-feature of
the exemplary embodimen{ may ago have indéafendent inventive significance separately from all of
the other sub-f&&ftras estibed T cofiRectisiv 15 the PR TH the igu &4 of the AFaWIRY  the same
parts are also AlRAystevbiathby ihewsarhéreferdnce sighd suel thattsaid parts wilkgénérally also be
described in each 2@:6a56 £y 0pge. As canue seendnifiathyfroputhe Higstrationpf figure 1, a fan
arrangement 1 accgrdtlg to the w:jxﬁrgjt‘l,Qn %comprlses a Eanmz, raecxa:ﬁr@I% 8f axial type 25 of

. orien main 1YeCLio . s alrn .
construction as iflustrate , and a diffuser 3 Which - t ough not readily apparen?sffrom the schematic

illustration™ is rr& e SRy berdediriey dcEordifyes ifeihbention, BaEhbldLintah &smplary
manner in figuresrzanddifasa diffuser 3xaccordihg tchihe A4 fifuesdion and as shawn inmaore detail in

figure 4 for the arrange Q}l}@é‘rcqrging to tpﬁeinvgggggtThgpfgﬂgn hich may alternatively also be a
fan of radial or diagonal type of construction, is operated by means of a motor 4 and is fastened via a

wall fing 5 1o a BB SUFBr{Dask 6, SUch s wil, £ t9ure’ 1 has a circular outer

contour, wherein reference sign D1 denotes the diameter

10 of the fan 2. The diffuser 3 has a length L.

'The cross gection 21 (hatched cross-sectional area A2
in figure 5} of the outlet opening 20 is larxger than
the crosg section 11 (hatched cross-sectional area Al

15 in figure &) of the inlet opening 10, and the cross
section of the diffuser interior I increases, in
particular continucusly, from the cross section 11 of
the inlet opening 10 to the crogs section 21 of the
outlet opening 20. The outer housing 30 forms an outer

20 diffuser part AD which delimits the diffuser interior I
to the outside.

It is provided according to the invention that, along
the main flow direction S, the c¢ross section of the

25 outer diffuser part AD changes from a circular cross
section 31 at the inlet opening 10 to a non-circular
cross section 32 at the outlet opening 20. The latter
is preferably substantially sguare, as illustrated in
figure 2.

30
Concentrically with resgpect to the outer diffuser part
AD, there 1sg arranced an inner diffusgser part ID which,
by means of the inner housing 40 which forms it,
delimits the diffuser interior I to the inside. It is

35 provided here according to the invention that the inner
diffuser part ID has, in at least one section
perpendicular to the main flow direction 8, a non-

circular cross section 42 about the common longitudinal



M 6913 PCT/VIII/mg opening 10 and an outlet opening 24 for a gaseous medium which flows through
a diffuser interior I, which is enclosed by an outer housing 30, in an axially oriented main flow direction
S - that is to sgy again éé@%gﬁ%‘ﬂ? which runs substantially parallel to the longitudinal axis X-X of
the diffuser 3 - from the inlet opening 10 to the outlet, gpening 20. The inlet opening 10 illustrated in
figure 1 has a circular outer contour, wherein reference sign D1 denotes the diameter 10 of the fan 2.
The diffuser 3 has__ﬂL aleng L.O e Coss %ergrgiog 21 (lh %ched cross-stecti?Bal area A2 in figure 5) of the
outlet opening 36 |sE’Iarger than the Cross Section 1<_jL (ﬁa?c%%ﬁ crgd-sectionalarea A5 h figure 6) of
the inlet openirf§ifd viRr theagFbssPsectidhe BEthe iffiser infefo? § ineRsasEsin partidufatcontinuously,
from the cross sectiopnlt of-thel et apering 040 thexarsssgetiam2k nktheoutlet epering 20. The

outer housing SanEOIQS an.quter 0 éili[gjs%m%rﬁ AD wtyﬁggg%g\;vgg gﬁ_diffuser interioE Etaotthe outside.

It is provided according to the invention that, along the main |rect?anss%%ﬁg%ross section of the
25 outer diffuserpartAD ER¥nges froRETheulat ErodSsBitiord1 abielifletBpaRing 16%0 a
non-circular crgsscsefied 3Z at thenathgtlepering 2hd helattee ts preferablyysubstantialy square, as

illustrated in figue,253Q.Coneentrigally yeith-espect1Q thequier diffuser.part AB, theredg arranged an

inner diffuser part ID which, by means of th% inner housing 40 which forms it, delimits the diffuser
interior | to the TSI ng%lé%ﬂt?edlﬁére AoCOTalng 35 the MvefitdiTthet the Her diffuser part ID

has, in at least one section perpendicular to the main flow direction S, a non- circular cross section 42
about the gomman {opgituginal J¥ 6913 RETAANMY with an inner diffuser part

ID arranged concentrically with respect to the outer
diffuser part AD, which inner and outer diffuser parts
have approximately the same length L (less than 10 per
cent difference in relation to the length of the larger

15 part), a design of the surface profile according to
formula (1) can be regarded ag a particularly
advantageous embodiment:

A2/AL = -0.45 * (L/D1)? + L/D1l + 1 (1),

20
wherein the wvalue A2/A1 may vary by + 20 per cent. The
formula (1} is illustrated by figure 7, wherein - as
also already stated above - Al is the area through

which flow passes at the diffuser inlet 10, A2 is the
25 area through which flow passes at the diffuser outlet
20, L is the diffuser length and D1 is the fan

diameter.

It has been found that a hydraulic diameter due. (double
30 the wvalue of the equivalent radius) related to length
can - in particular independently of an inner diffuser
part ID - be regarded as optimal if it is dimensioned

in accordance with formula (2):

35  dpyer/L = 1.55 * (L/D1)"°* (2),



- 12 - axis X-X of the inner diffuser part ID and outer diffuser part AD. Here, such a cross section 42
which is non-circular aside from roundings in the corners to avoid stalling and which is substantially

square, that 5 s t i in terms of basic shape, is provided for example at the outlet opening
20. The cross ?ec%i%sﬁyﬂlij(?&tz%r%ngfﬂg?fuser part IDla§ the inlet opening 10 is, by contrast, of circular

form. 10 In the case of a diffuser 3 with an inner diffuser part ID arranged concentrically with respect to
the outer diffuser part AD, which inner and outer diffuser parts have approximately the same length L
(less than 10 p8F cent Hiffdr8AtE T fatibh T e 18ngthoF the I1&gRr 15 Part 2 & Hesiidfthe surface
profile accordingetedfernufla ¢Erdatbheregarded asba panticulary advantageouns embogimént: A2/AL =
-0.45 * (L/D1)2# k{1 ah%%),ﬁo wherein the value A2/A1 may vary by + 20 per cent. The formula (1)
is illustrated by figure 7, wherein - as also already stated above - Al is the area through which flow
passes at the diffuser inlet 10, A2 is the 25 area through which flow passes at the diffuser outlet 20, L
is the diffuser |BndthusrRiD Ivisthe famtdishetée rhas beenifound thavadineaulid diarmbeger dhydr

(double 30 the yalue.of the: equiyalent ragius) related £ length &age i pardicylan indepepdently of an
inner diffuser part IDt- be e arded as ogimgl‘laif it is firpn%nsi%rgeedainmac{g:oég3 né:]gfe Wi&hafotgméjla (2):
35dnyar/L = 1.55 Qs(‘L/B‘ﬁ - : 3 PCTIVIT mg Y 3 Asillustrate by ig]are §! ﬁere, too, the
admissible ran§é&8f iFratBA 56+ RO kR Bf the cREdBRE v all /e aryH/L O DB GAIls which
form the inner hausiag 48sthewntiierhousingat-ardiomdbdhiegaseaf-a auiibpart constryction - parts

thereof may be comnased of plastic and pradugedspreferably, by primary farming gt shaning processes

such as injection molding, extrusion; rotary 10 molding, foaming, Vacuum deep-drawing, blow molding
or the like. Her&lif alﬁgft‘?r'rd-type design, mechanically highly loaded regions of the diffuser 3 can be
reinforced by 15 at least one metal part inlaid during the primary forming process or subsequently

attached. Also i adrameslypg degign, adoad-bearing sirysture Qf thediffugen 3 may; be, aframework
spanned by a thin 20, materiel comPasec R pagicplar o1 plagtc oL ShSet MeBle o caa by
15 at least one metal part inlaid during the primary

forming process or subsequently attached.

Also, in a frame-type design, a load-bearing structure
. of the diffuser 3 may be a framework spanned by a thin
20 material composed in particular of plastic or sheet

metal.

In one advantageous embodiment of a multi-part diffuser
3, it is possible for thin (thickness of less than 1

25 mm, preferably less than 0.5 mm), originally planar
plates, in particular punched metal sheets, to be bent
and connected TO one another during agsembly.
Additional add-on parts may be used for stiffening this
construction.

30
Figure 9 shows an embodiment of a diffuser 3 according
to the invention which may also be used s an outer
diffuser part AD or as an inner diffuser part ID or as
an outer housing 30 or as an inner housing 40. Said

35 degign 1is suitable in particular as a construction
solution for wall rings 5 with a diameter D1 of greater
than 500 mwm. The wall of this design is manufactured

from a foil or flexible cover P composed preferably of



In one advantageous embodiment of a multi-part diffuser 3, it is possible for thin (thickness of less than
1 25 mm, preferably less than 0.5 mm), originally planar plates, in particular punched metal sheets, to
be bent and cq@nggtfg tgé)in;avaﬁq[t e during assembly. Additional add-on parts may be used for
stiffening this construction. 30 Flgu?e %shows an _err_q_kﬁod_iment of a diffuser 3 according to the invention
which may also be used as an outer diffuser part AD or as an inner diffuser part ID or as an outer
housing 30 or as an inner housilg% 0. Said 35 design is sui a}ﬁle i‘ria;iarticular as a construction solution

for wall rings 5Wittt4 tfameter greatérthan 500 mm. The“Walt 6f this TR is mEHufactured
from a foil or fledulerdovae Pustiipdsed prefteabf o M-6IISPCTYVIIIFhg - 14gistical
plastic,whichforflexiplecavereamadyantagaousiydoe folded fortharspere The logisdical cutlay can
thus be reduced. T uce the diffuser 3 ar diffuser.part. AD, 1D, it is.-for example,possible for 5 a
pre-cut flexible%'évgrP éggﬁc? Ee%éﬁgegsé'dge%ér é“r?d éLoSnnt%%%:ede %ﬁ%&&.%e%ﬁﬁs %!tr)l%ieshgﬁgd rings 9a
which sureundithetifiet epehihgXtPard 7 Stitletdpentry be welded together and

connected to load-bearing and sghaped rings 9a which
surround the inlet opening 10 and the outlet opening
20. Here, the load-bearing and shaped rings %a may be
connected to one ancother wvia sgupporting struts Sb,
10 wherein said load-bearing and shaped rings together
with said supporting struts form in particular, in a
frame-type desgign, a framework as stated above. In the
illustrated case, the load-bearing and shaped ring %a
at the inlet opening 10 is circular, and the load-
15 bearing and shaped ring %a at the outlet opening 20 is
approximately square but with rounded corners. Here,
not only can the flexible cover P be supported by the
load-bearing and shaped rings 9%9a, but rather the zrings
9a may advantageously also serve for receiving a
20 protective grille, in particular at the outlet opening
20, in oxder to screw a wall ring 5 to the inlet
opening 10. By means of the supporting strute 9b, which
- like the load-bearing and shaped rings 9%a - may be
produced from steel or plastic depending on the
25 required strength, it is possible, if appropriate using
an additional tensing device, for the flexible cover P
to be tensed. Since the flexible cover P ig a flexible
component, 1t is possible' for the length L of the
diffuser 3 to be changed with little outlay by means of
30 a changed pre-cut form of the flexible cover P {(and a
modification of the supporting struts 9%b). It is also
possible in a simple manner for the flexible cover P to
be provided with a surface geometry {so-called riblets)
which +vieids a reduction in £friction resgistant on
35 surfaces over which turbulent flow passes. For this
purpose, microscopically small channels with a spacing
to one another of less than 100 um may be formed into

the flexible cover, which channels prevent transverse



20. Here, the load-bearing and shaped rings 9a may be connected to one another via supporting struts
9b, 10 wherein said load-bearing and shaped rings together with said supporting struts form in
particular, in a frame-typ j framework as stated above. In the illustrated case, the
load-bearing argd %Ee%ge(?ﬁdr%eg{gé&aﬁ/ﬁ% inlet openin 150 is circular, and the load- 15 bearing and
shaped ring 9a at the outlet opening 20 is approximately square but with rounded corners. Here, not
only-can the flexible cover P be supported by the load-bearing and shaped rings 9a, but rather the
rings 9a may aBPAREGE6GslyHso SBRe fol t8ceity a 2OSTEIEIVE FFtESin pdificulsfBt the outlet
opening 20, in &rdiertd scrévy awpalteng brodhe mdetdpering &0. Bynteans of the supporting struts
9b, which - like the load-bearing and shaped rings 9a - may be produced from steel or plastic
depending on the 25 required strength, it is possible, if ropriate using an additipnal tensing device,
for the flexible gf\?er fEhsdd. EirF xitfe (’%%Fer gr}éf %Iﬁ"e&?g?e B8rp6niéift, iPf possible for
the length % of firsrdi¢idseris o be changedwithdittehogiayilsy heamsdfeither in one

pilece with the inner housing 40 and/or the outer
housing 30 cr is formed as a separate component. If the
diffuser 3 is formed with a touch guard, it is possible
for a fan touch guard grille such as ig conventionally
10 used with fans to be omitted or made structurally
significantly gimpler. Since, according to the

invention, the touch guard is generally at a greater

distance from the rotor - the illustration in figure 4
shows a fan Dblade 7 {with hub 8) - than a
15 conventionally used touch guard grille, the strut

spacing can be designed to be larger, which may be
advantageous in terms of flow and in terms of
acoustics. Here, the touch guard may be of structurally
very simple design, for example 1in the form of

20 rectangular struts.

Even though a preferred use according to the invention
consists in the use of a diffuser 3 designed according
to the invention for a low-pressure axial fan or low-
25 pressure diagonal fan, operated in particular with an
electric external-rotor motor, without follow-up guide
wheel, a diffuser 3 according to the invention may
nevertheless be formed with a £follow-up guide wheel.
Such a follow-up guide wheel is composed of static
30 guide elements and diverts circumferential and/or
radial components of the flow speed in the diffuser 3
in the axial direction X-X. In this way, the follow-up
guide wheel increases the static pressure reconversion
of the diffuser 3. Similarly to the situation described
35 for a touch guard, the follow-~up guide wheel may be
formed in one piece -~ follow-up guide wheel and
diffuger form a structural unit - or may be formed as a

separate component.



30 a changed pre-cut form of the flexible cover P (and a modification of the supporting struts 9b). It is
also possible in a simple manner for the flexible cover P to be provided with a surface geometry
(so-called riblegs)high @/@M@gﬁgﬁgion in friction resistant on 35 surfaces over which turbulent flow
passes. For this purpose, microscopically small chagpgels with a spacing to one another of less than
100 um may be formed into the flexible cover, which channels prevent transverse M 6913
PCT/VIlI/m& - 15 - movements of the flow and thereby reduce the wall friction by up to approximately 8
per cent. The diffuser 3 according to the invention may also be 5 formed with a touch guard which is
formed either iRR¥he PicEEUTthelinried houship40kend/6e BecdRer hausihng 3&aF is formed as a
separate compofieht. Jbthe diffusers3 isi ioveed:with auteseh guard it is pessiblesfesafanyouch guard

grille such as i conyeationglly. 10 ysed witfags 10,0 gIUted ofmade spugiraly,signficantly
0 4sieg - |

simpler. Since, according to the invention, the touch guard is generally at a greater distance from the

rotor - theFllusftafih infiyuFe¥SRoWsatdn bR Rilith RAF 8y - theR a 135 RTéARonEMy used touch
guard grille, themstrup $paeing tah betdesignsertoibeiarger] Whichemay betadvantagestsan terms of
flow and in tergs of acoustics, "@é?yé%é@uﬁga@@“&ﬂ&?é’ benf siuctyally ver simpledesign, for

example in the oré}g of 20 rectangular st% s. Even though a preferred use according to the invention
consists in the Use ot & difflsér3 85@?’1 ea’ccording to the invention for a low-pressure axial fan or
low- 25 pressure diagonal fan, operated in particular with an electric external-rotor motor, without

follow-up guiderwbieel; a diffiuser 3 ageqrding te.theiipyeatiopirpay Reveshalesshestormed with a
follow-up guidg wheel. Such a follow-up, guide wheel ig composediof SIAUC +_3eadening
materials. For this purpose, it is for example possible
for a deadening material to be applied to the inner
gide, which faces  toward the main £flow 8, of the
15 diffuser 3 in the diffuser interior I in such a way
that the free surface of the sound-deadening material
formg the diffuser wall, which ig active in terms of
flow, of the inner housing 40 and/or of the outer
housing 30. However, the sound-deadening material may
20 be additionally or exclusively applied to the diffuser
cuter surface which faces away from the main flow & -
that is to say on the outgide of the outer diffuser
part 30. To reduce mid- to low-frequency sound
radiation, the diffuser may be equipped with a gystem

25 for active noise reduction - "active nocise control'.

Figure 1Ca / figure 10b to figure 23a / 23b illustrate,
in axial and radial half-gections 1in each case,
preferred embodiments of outer diffuser parts AD

30 according to the invention and/or inner diffuser parts
ID according to the invention and combinations thereof
in fan arrangements 1 according to the invention. Here,
apart from in figures 22a and 22b, the contours of the
diffuser parts AD, ID in the radial half-section are

35 illustrated in each case for three selected positions
{0 per cent of the length L, 50 per cent of the length
L and 100 per cent of the length L}.



30 guide elements and diverts circumferential and/or radial components of the flow speed in the
diffuser 3 in the axial direction X-X. In this way, the follow-up guide wheel increases the static pressure
reconversion %tt@?{iﬁfu&ggg;v?ﬁi%g to the situation described 35 for a touch guard, the follow-up
guide wheel may be formed'in one’piéce - follow-up.guide wheel and diffuser form a structural unit - or
may be formed as a separate component. M 6913 I%%TNIII/mS - 16 - The diffuser 3 may also be
designed such that, in addition to its inherent function, it simultaneously realizes both the follow-up

guide wheel fufi€tiofi At &1%0 the ToulR GLARF fufEtsH HETE 0, a'desiyf irPGHE RRLE with the
outer/inner diffusertpare§emd drca dbsign enatbeparatetpart thiaf Can de memitedAdn, théliffuser 3 is

possible. 10 The,diffuger 3 maybeeauiphedwith a=soung-daadeningmeansigpaticwar by means of
sound-deadening materials. For this purpose, it is for example possible for a deadening material to be

applied to the inner side, which faces toward the main flow S. of the 15 diffuser 3 in the diffuser interior
| in such &waythatlRé fre@atfacebdf the BouRdvfealBfingaeterihPfo®hs tHe difflis@etll, which is
active in terms o dlowr o&ihesinnerhousirg: 468 andiy obtherdigerhausing39: Howevesrthe

sound-deaden'%g mafﬁriqﬂg{@@/ 0 bceeQ(E%iEiRr‘_ail&?é@ﬁdHSivF@i Iéedfhg glhetg)iff e
|

, Quter surface
which faces away from the main flow S - that is to say on the out%fe of the outer ﬁﬁr’ser part 30. To

reduce mid- to JoA@-fret@NEF sbafel radiation, the diffuser may be equipped with a system 25 for
active noise reduction - "active noise control". Figure 10a / figure 10b to figure 23a / 23b illustrate, in

axial and; adiaghalf:sectiqns, ineach sase c eeferied gmbodiments gf outerJdiffuses pats AD 30
according to the jnvention and/or |]§ner diffuser p%r s ID according_to the mveng]%n and combinations

thereof in fan afrafigehiants 2 actBRINTHS the IhvamRSH HR#E “agift ft6mIATiguRds 328 8nd 22b, the
contours of thetdiffusesimiris ADsioinatle Fadisihaf-sestion ave 3Bdlusedredaneacks tase for three

selected positigng. (0 Rar centofithndength ££804er septofthe lengih kanddDO perpept of the length
L). M 6913 PCT, éll/mS - 17 - As shown by the various embodiments, it is possible with regard to the

lengths of the &f Gder parts AD, ID to make a distinction between three different variants:
15

C) the length (likewise dencted 1in this case by the

reference sign Lex) 0f the outer diffuser part AD is

greater than the length (likewige dencted in this case

by the reference sgign Li,) of the inner diffuser part
20 ID (figure 20a, figure 21a, figure 22a}.

Az  shown in figure 22a, vwvariliant B) can be used

preferably in a centrifugal fan, and as shown in figure

22b, wvariant A) can preferably be used in a diagonal
25 fan.

Figure 10a / figure 10b illustrate an outer diffuser
part AD with the following design of its contour: at 0
per cent of the length L - circular (rotationally

30 sgymmetrical); at 50 per cent of the 1length L -
substantially square (that is to say with rounded
corners, not rotationally symmetrical); at 100 per cent
- likewise substantially square (that 1is to say with
corners which are rounded but more pronounced than at

35 50 per cent, not rotationally gymmetrical). Figure 12a
/ figure 12b illustrate a sgimilarly designed inner
diffuser part ID.



5 A) both parts AD, ID have the same length L (figure 18a, figure 19a, figure 22b) or there is only one
part AD, ID with a certain length L (figure 10a to figure 15a, figure 23a); 10 B) the length (denoted in
this case by th@lr%fggejncg ' Qﬁ )m f the outer diffuser part AD is smaller than the length (denoted in
this case by the referenceczgn mf} (%fthe inner diffuger_part ID (figure 16a, figure 17a); 15 C) the
length (likewise denoted in this case by the reference sign Len) of the outer diffuser part AD is greater

than the length (likewise denotzd iP this case ]lr)% the_reference sign Lint.) of the inper diffuser part 201D

(figure 20a, figire BT figird 22a)" AL ERown 1 figtte Y3hT FafanfB) GRTE ustl Prefsably in a
centrifugal fan rerdtashiéhowrtn fidure 20bl oarjara Ajeahgrefefably be ased i diagonél 25 fan.

Figure 10a / figues-10bdlustrate an puteriditfiuger part AD with-the following designpfdtsigontour: at 0
per cent of the length L - circular (rotationally 30 symmetrical); at 50 per cent of the length L -
substantially sqS are ?t%lé fsacthéay With r%ﬁdnde%ec%rngres?%ot r% atic%%ﬁy s(}r%ﬁ%ﬁ?cal ; at 100 per cent
- likewise SubstaffigiraGdarelthaigie ey with'érnefsswhief aré3gunded-But mereBrshounced

than at 35 50 pes eeantr 8ot ratatiaralySysameiigcalyingate 12a 1 figurecl 2boilusieate asimilarly
designed inner_diff%siqgcq?irgp._ Mg@&gi%g‘glyil}ljm%ﬂgéé:}qlggﬂl_a / gqléir&glg illﬁtggte/an outer

diffuser part AD with the following design of its contour: at QO per cent of thelength L - circular
(rotationally symhfBffi€al); 480 pet tBRTGHRE lerfyth £ isubktantiafPSqeEtetthat R8say with
rounded cornerd;. Adtustatigratly skimmetrical); at 100 per cent - circular (rotationally symmetrical).
Figure 14g/ figure 14b illustrate a similarly designed inner diffuser part ID. 10 Figure 13a / figure 13b
illustrate an inner diffuser_part 1D with the follo ing.d% ign of its contour: at O per.cent of the length L -
square (not rotAttShaty symfnefricAlf &0 p]eg%en ef Flehgth 2P 5 EibEtantaly $§#re (that is to
say with roundededrnéis, mot rotabienafly Symmaedic 4y sitrD0per teat -dshebfaryrotaton@lly

symmetrical). per cent of the length L - square (not rotationally
symmetrical); at 50 per cent of the length L -

15 substantially sguare {(that is to gay with rounded
corners, not rotationally symmetrical); at 100 per cent

- circular (rotationally gymmetrical).

Figure 15a / figure 15b illustrate an inner diffuser
20 part ID with the following design of its contour: at D
per cent of the length L - sguare ({not rotaticnally
symmetrical); at 50 per cent of the length L -
substantially sguare (that 1is to say with rounded
corners, not rotationally symmetrical); at 100 per cent

25 - ggquare {not rotationally symmetrical).

Figure 16a / 16b illustrate a fan arrangement 1
according to the invention in which is provided an
outer diffuser part 2AD with a design according to
30 figure 10a / figure 10b, but without rounded corners at
100 per cent of the length Lg, which outer diffuser
part is combined with an inner diffuser part ID with a
design according to figure 15a / figure 15b. The length
Lexe ©f the outer diffuser part AD is smaller than the
35 length Liy ©of the inner diffuser part ID.

Figure 17a / 17b illustrate a fan arrangement 1

according to the invention in which is provided an



Figure 15a/ figure 15b illustrate an inner diffuser 20 part ID with the following design of its contour: at
0 per cent of the length L - square (not rotationally symmetrical); at 50 per cent of the length L -

substantially swaargfgha]g ta say ith rounded corners, not rotationally symmetrical); at 100 per cent
25 - square (not rotationaﬁ?/fsymme%[%%al). Figure 16a4 16b illustrate a fan arrangement 1 according to
the invention in which is provided an outer diffuser part AD with a design according to 30 figure 10a /

figure 10b, but wittijout r%ﬁ%d corners at 102 er cep}lof the Igngth Lext, whici?iouter déffuser part is
combined with @Aififier di 3?’55(’( IBith d esig‘fﬁ qccof—’bing 0 ﬁg&re fgé:?ﬁg&r%ngb.oThe length
Dext of the outét diffagerigart AD s simbfierithin tHelRs lengtitiaan, 8f theviaaar diffdder part ID. M

6913 PCT/VIlI/awnni9.equigt diffuser park AP withra designsseerding ta fighreal laddigyse 11b, which
outer diffuser part i(sxcgmbin d wgﬁtg an.inn réda{ffu/se% part 1D V\ﬂ!t a d_%%i n%&:%%rdin%uto ie%lre 1l4a/

figure 14b, but With rouRded 5 corners at 5 per cent of the length Lint. Here, too,r t erfength Lexi of the

outer diffuSer pRPERDYS srAklle? tharFihe FHyth Oift dtie inRBEERusErpartiDr Figufe®sa / 18b
illustrate a fan akangemenil 1.0 .acsdrdihg tatiresinveritiofuiaavhieh i prwides ameudteediffuser part

AD with a design, agcqring, (o-figure10a /fjgurg 10bwhichputer difiserpart igcombined with an
inner diffuser part ID in which acircular cross section is provided over the entire 15 length L. The
length L of the outer diffuser part AD is equal to the length L of the inner diffuser part ID. Figures 19a /

19b show a farFamamgeméntzl ad¢cordiiy toithé ws/entiba asan fijare 18a tigqurentsiy; with the 20
difference ghat the-guter diffuses park AD hasandasign aceording de figuge llg./diglie 4 1bafrigure 20a /
20b illustrate a fan arrangement 1. according to the Inyention inahich s provided an, o
figure 10a / figure 10b, which outer diffuser part is
combined with an inner diffuser part ID in which a
cireular coross section 1is provided over the entire
15 length L. The length L of the outer diffuser part AD is

equal to the length L of the inner diffuser part ID.

Figuresg 19a / 19 show a fan arrangement 1 according to
the invention as in figure 18a / figure 18b, with the

20 difference that the outer diffuser part AD has a design
according to figure 1lla / figure 11b.

Figure 20a / 20b illiustrate a fan arrangement 1
accoxrding to the invention in which is provided an

25 inner diffuser part ID with a design according to
figure 12a / figure 12b, but without rounded corners at
100 per cent of the length Li.., which inner diffuser
part is combined with an outer diffuser part AD in
which a c¢ircular cross section is provided over the

30 entire length L. The length L.w o©f the outer diffuser
part AD 1s greater than the length Lip. of the inner
diffuser part ID.

Figures 2la / 21b show a fan arrangement 1 according to

35 the invention as in figure 10a / figure 1i0b, with the
difference that the inner diffuser part ID has a design
according to figure 1l4a / figure 14b.



25 inner diffuser part ID with a design according to figure 12a / figure 12b, but without rounded corners
at 100 per cent of the length Lint, which inner diffuser part is combined with an outer diffuser part AD in
which a circul% Cé%%s%%' | PEovi%ed over the 30 entire length L. The length Lthe outer diffuser
-ext of part AD is greater tﬁérﬁhe (enﬁgth Lint of the 'rbne_r diffuser part ID. Figures 21a/ 21b show a
fan arrangement 1 according to 35 the invention as In figure 10a / figure 10b, with the difference that

the inner diffuser part ID has a design according to figure 14a / figure 14b. M 6913 PCT/VIII/mS - 20 -
The various emB dir’?{gfﬁ;s%lf?heefﬁigﬁ%dﬂ%ﬂﬁﬁraf%ﬁ abb\e eSeKFRvE Wpedifid BNEHREGES determined
by the type of edresteictGrebf the vespeptiva farr2, idparticalae by theteutflonsiieldoof thenfan 2 and/or
by 5 the availaplg iastaliation. spaee-and ffurther bg%@dary@g}ggg@%gh'@ég illustrated,by way of
example by figure 22a and figure 22b, whi re alrea entioned apove, 10 From the illustration,
shown in figuré) %ﬁ%%ﬁ%’zﬁd{ o%’%hee 3#1%03%\7%%%%%%% tg @ureaTZa2 / ﬁ&%?ﬁb%%is clear that
not only ah oufeR@liffusérgartabralode fitHot et diffeBacgart IB)but Biso af wrtdreliffuser part ID
alone (without butetdiiffyserckinpart Ad)snaypertormithe funtiieon ebasamplete diffysend, as
indicated in the ' h ig laced in_e case.between parentheses. A space of
the diffuser 3 %&(@%gﬁgggoﬁdggﬁ%%%r%%g% er?tes ?ggtaﬁe’ in“trer}gﬁ 20 of t eg% Ser
embodiments fE3RErEFHEdiK@RAEEdenoted in said embodiments by the reference sign I. As shown in
particular by figure 23a, said space is delimited at one side by the wall ring 5 and at the other side by

the innergiffuser part IR,avhetein the-guiletopering:2s 20,extends, o t%gutflpwggg& ectional area
A2 of the diffuser.3 is s(fan%ed b t\é\g%en said two parts 5, ID. It is thus not necessary for an outer
e

housing 30 to 5 Brovited 30 A HER I 85RO Re BBove Btodimants, thePrESent invention
is not restricted- &rthe Itusiratedes@mpidysyte misodinrevits baetrather @ncdmbassesralpmetns and

measures whigdparg eeiidvalent witbin-thedneaning efrthednveption. Irthusiglzo falswithip the scope
of 35 the invention for thg injef.onening 10 tq ot have a cireular anpular qross secign 44 owing to a
15 part AD) may perform the function of a complete
diffuser 3, as indicated in the drawing by the
reference sign 3 placed in each case between
parentheses. A space of the diffuser 3 which
corresponds in the latter embodiments to the interior I
20 of the other embodiments is therefore likewise denoted
in said embodiments by the reference sign I. As shown
in particular by figure 23a, said space ig delimited at
one side by the wall ring 5 and at the other side by
the inner diffuser part ID, wherein the outlet opening
25 20 extends, or the outflow cross-zectional area A2 of
the diffuser 3 is spanned, between sald two parts 5,
ID. It is thus not necessary for an outer housing 30 to
be provided.

30 As emerges already from the above embodiments, the
present invention is not restricted to the illustrated
exemplary embodiments but rather encompasses all means
and measures which are equivalent within the meaning of
the invention. It thus also falls within the scope of

35 the invention for the inlet opening 10 to not have a
circular annular Cross section 11  owing to a
corresponding design of the outer diffuser part AD
and/or of the inner diffuser part ID, and/or for the



corresponding design of the outer diffuser part AD and/or of the inner diffuser part ID, and/or for the M
6913 PCT/VIII/mZ - 21 - outlet opening 20 to not have an annular cross section 21 with a square outer

and inner contgur f eé)ﬁfrq';}?l hich is however of annular basic shape in any case, owing to a
corresponding de%(%glr?o t e/ou eﬁg%\%fuser part ADza_Lnd_/or of the inner diffuser part ID. The rotational

asymmetry according to the invention in at least one cross-sectional region of the diffuser interior |
may be realized on the one hand b%means of 10 a corresponding - in each case exclusive - design of
[

the outer diffusdf PHFEADTST Bt ik idHerQiffiSer JARD GrontHB bRdr HanaS5y Meshe Sfthe design
both of the outéi hausihg 30=rkalso ofittrrinardhdusing 40cHem; the Erossssectiem bfithe diffuser

15 interior spage | mam vary ina vasieheobwayssaloggthe maindflow diregtianS. Here, gside from the
embodiments i(I:Iustrated i‘githe drgwin%s, as further engqodimegts which are no 20 illustrated, the two
following embodimenhts are for exa?np e pfe%ﬁaeb?f 8833%81%: aneosu%grndifﬁser%a?t AR the following
design: at® pef tEAt6ERenangthAD- erciiar (rofatiohallyi syrameticai) ae Bogrer eehPof the length L -
square (not rotationally 25 symmetrical); at 60 per cent - circular (rotationally symmetrical); at 100 per

cent - square (aaLrolaliongil smmeliagll o2 Jonet diffyser part IBINIGR, g, pax crogg section, is
polygonal with a number of corners other thanfour, in artlcﬁar IS 36 entagonal, %% contrast to
diffusers whictare t8EF HoviTdredih OF Has GHHREE the FRFAGFWhiRh, Unifer tHé BEHSRBf the final

guide wheel providedithereT nadgndes 3bexhibitscswirh, thaénventiomexi@nds tonkmahitdedd particular
diffusers3whigh @@ﬂ%g@m@géans 2 withgut-a guide wheel . yuhereip the fans ggg:gn%rgte swirl in
the gas flow. the outer diffuser part AD or of the inner diffuser
part ID or on the other hand by means of the design
both of the outer housing 30 and also of the inner
housing 40. Hexre, the cross section of the diffuser
15 interior space I may vary in a variety of ways along

the main flow direction S.

Here, asgside from the embodiments illustrated in the
drawings, as further embodiments which are not
20 illustrated, the two following embodiments are for
example preferably possible: an outer diffuser part AD

with the following design: at 0 per cent of the length

L - circular (rotatiocnally symmetrical); at 30 per cent
of the length L - square (not rotationally
25 symmetrical); at 60 per cent - circular (rotatiocnally
symmetrical) ; at 100 per cent - gguare (not

rotationally symmetrical); or an inner diffuser part ID
which, in any croes section, 1is polygonal with a number
of corners other than  four, in particular is

30 pentagonal.

By contrast to diffusers which are uged downstream of
gas turkines, the flow of which, under the action of
the final guide wheel provided there, no longer
35 exhibits swirl, the invention extends to include in
particular diffusers 3 which are used behind fans 2
without a guide wheel, wherein the fans 2 generate

swirl in the gas £flow.



M 6913 PCT/VIII/mg - 22 - Furthermore, the invention is not restricted to the combinations of features
defined in independent claims 1 to 4, 6, 19 and 20 but rather may also be defined by any other desired

combination ofl\ge in f m | of the individual features disclosed. This means that basically
practically any in(ﬁ\%}%a?%e,l; ure ﬂtﬁgindependeptf ims may be omitted or replaced by at least one

individual feature disclosed at some other 10 point in the application. In this respect, the claims should
be understood to be merely a first attempt at defining an invention. M 6913 PCT/VIII/mS - 23 -
Reference signs 1Fan arrangement 2Fan of 1 5 3Diffuser of 1 4Motor of 2 5Wall ring of 1 6Support
base for 1 7Bldtiersf2 108Hub of 2Daligatkbsarny ahd skeped Hag of 8(figdre 8P 9bSupporting strut

of 3 (figure 9) kinist ARENHGIN 3 1€Lass seaiionof 1915 200utiglapening out eh3 24Eross section
of 20 1 to 4, 6, 19 and 20 but rather may alsc be defined by
5 any other desgired combination cf certain features of
all of the individual features discloged. This means
that basically practically any individual feature of
the independent claims may be omitted or replaced by at
least one individual feature discloged at some other
10 point in the application. In thisg respect, the claims
should be understcod to be merely a firgt attempt at

defining an invention.



300uter housing of 3 31Cross section of 30 at 10 32Cross section of 30 at 20 20 40Inner housing of 3
41Cross section of 40 at 10 42Cross section of 40 at 20 AD Outer diffuser part 25 AlCross-sectional
area of 10 AZCM"%%'??CW@{%%[Z’& 0 D1Outer diameter of 10 Diffuser interior IDInner diffuser part
30 LLength of 3 or AD/ID L™ Length of AD Litt Length-of ID Flexible cover (figure 9) Main flow direction
through 3 35 X-X Longitudinal axis through 1, 2, 3 M 6913 PCT/VIII/mS - 24 - Claims 1.A diffuser (3)

for a an (2)of gl 2l o .

1 Fan arrangement
2 Fan of 1

5 3 Diffuser of 1
4 Motor of 2
5 Wall ring of 1
6 Support base for 1
7 Blade of 2

10 8 Hub of 2
Sa Load-bearing and shaped ring of 3 (figure 9)
9b Supporting strut of 3 {(figure 9)
10 Inlet opening in 3
11 Cross section of 10

15 20 Outlet opening out of 3
21 Cross section of 20
30 Outer housing of 3
31 Cross section of 30 at 10
32 Crogs section of 30 at 20

20 490 Inner housing of 3
41 Crogs section of 40 at 10
42 Cross gection of 40 at 20

AD Cuter diffuser part
25 Al Cross-~sectional area of 10

A2 Cross-~sectional area of 20

D1 Cuter diameter of 10

I Diffuser interior

iD Inner diffuser part
30 L Length of 3 or AD/ID

Lexe Length of AD

Line Length of ID

P Flexible cover (figure 9)

S Main flow direction through 3
35 X-X Longitudinal axis through 1, 2, 3



diagonal type of construction, having an inlet 5 opening (10) and having an outlet opening (20) for a
gaseous medium which flows through a diffuser interior (1), which is enclosed by an outer housing (30),
in an axially orjen ' ﬂ ion (S) from the inlet opening (10) to the 10 outlet opening (20),
wherein the Crig&%&éﬂ%@%}‘o Eﬁﬁe%(?utlet opening £20)_is larger than the cross section (11) of the
inlet opening (10), and the cross section of the diffuser interior (I) increases from the cross section (11)
of the inlet 15 og to the cross section (21) of the outlet opening (20), wherein the outer housing
(30) forms an ou user part (AD) which delimits the diffuser interior (l) to the outside,
characterized in that, along the main flow 20direction (5), the cross section of the outer diffuser part
(AD) changes from a seciipne3d$ at thejinletepeningssirculay cross seetion (32xatthe (20). 2.A
diffuser (3) for a fan (2).0f axial ra%ial or diagonal tvpe of construction, having an inle ning (10)
and having an outlet ?ﬁ'earﬁr?él ?%O(k&%egagaegousc%%%}:urrﬁw j|"<§i1n1"low%rc]}lt?lrrlonu%h ég%iffulslléir)%% interior (1),
which is eRclosed by 8R¥atdtholising 638, iREh EFalRForRMtd® i B8R Ereblidn ($Pfom the inlet
opening (10) to the outletepering (20¢dtheareintiienrosd section i2buefithesoutlettdpardng (20) is
larger than the 35 cro§§§ggq%(1l)ﬂf :[he inlet gpening (19), andthe crass segtion of the diffuser
interior (I) increases from the cross section (11) of the inlet _M 6913 PCT/VIII/mg. - 25 - opening (20),

wherein the outer houRFHFERS fofmS an odfer ARusBP P& tAD) WHiER HeAmITARE diffd&3t interior (1)
to the outside, whereid ieeroehtricall with respetht thabater difersengpalt pAD)t thets:s arranged

an inner gdiffuser outlet opening (20}, wherein the cross section

!

(21) of the outlet opening (20) is larger than the
crogs section (11} of the inlet opening (10), and
the crogs section of the diffuser interior (I)
increages from the cross section (11) of the inlet
i5 opening to the cross section (21} of the outlet
opening (20), wherein the outer housing (30) forms
an outer diffuser part (AD) which delimits the
diffuser interior (I) to the outside,
characterized in  that, along the main flow
20 direction (S}, the cross section of the outer
diffuser part (AD} changes from a circular cross
section (31) at the inlet opening (10} to a non-

cireular crogs gection (32) at the outlet opening

{(20) .
25
2. A diffuser ({(3) for a fan (2) of axial, radial ox
diagonal type of construction, having an inlet
opening (10) and having an outlet opening (20) for
a gaseous medium which flows through a diffuser
30 interior {I), which is encloged by an outer
houging (30}, in an axially oriented main flow
direction (8) from the inlet opening (16} to the
ocutlet opening (20), wherein the cross section
(21) of the ocutlet opening (20} is larger than the
35 crogs section (11) of the inlet opening (10), and

the cross section of the diffuser intericr (I)
increases from the crogs section (11) of the inlet

opening to the cross section (21} of the outlet



part (ID) which, with an inner housing (40), delimits the diffuser interior (I) to the inside, characterized
in that the outer diffuser part (AD) and/or the inner diffuser part (ID) are/is 10designed such that the
cross section qf t iff interi isnon-rotationally symmetrical at at least one point. 3. A diffuser
(3) in which, O%Itr?e% g%efgﬁgﬁﬁ%%[ﬂe%rn 15diffuser_payrt (AD) for a fan (2) of axial, radial or diagonal type
of construction is provided, which outer diffuser part changes from a circular to a non-circular cross
section along a main flow direction (R1) of a fluid, w%%rein an inner 20 diffuser_part r%%)%of arbitrary
design is provided, o IREHICH, orf the’ other hand: a 'ﬁng?l&i?fﬁsgjroﬁjfrfﬂﬁ)%ﬁov' Which, in at
least one portion, hasaa nopréitculad sfossesactiareatiout the axis'bi miatida L Xwdtef thetfan (2),

25wherein an outer diffuser:part (AD)ef-arbitrary desigids pravidest, 4 Agiffusem@)haming at least
one cross-sectional r%%i%ré gltl E(}tatioarialll as) mel;%icsal é‘%rm gso aggées&l} toé jt:he 1e§§%nsgf an outer
diffuser part (AD) and/or inner diffuserpart ,n pa?'tlc&ar aving an inner diffuser parfr(ID) without
an outer dfffuser part PRBY. 35 80Phe d?f%i%é? (3} s A&iRFEERDNEBf thaprecedlid Elas,
characterized in that, sapeentrically with reapecti#hie hutendiffuseigart (AR)s theye is aoanged an M
6913 PCT/VII/mg - 26 s 4nnerdiffuser part @Ry g\grliq_rhty\g%@}inpfg hggsi@lgemg}lgfg@’its the diffuser

interior (1) to the inside, 5 6.The diffuser (3) accordingnto the preamble of
characterized in that the outer diffuser part (AD)

and/or the inner diffuser part (ID) are/is
190 designed such that the c¢ross section of the
diffuser interior (I} is non-rotationally

gymmetrical at at least one point.

3. A diffuser (3)'in which, on the one hand, an outer

i5 diffuser part (AD) for a fan {(2) of axial, radial

or diagonal type of constructicon is provided,

which outer diffuser part changeg from a circular

to a non-circular cross section along a main flow

direction (R1) of a fluid, wherein an inner

20 diffuser part (ID) of arbitrary design is

provided, or in which, on the other hand, an inner

diffuser part {ID) is provided which, in at least

one portion, has a non-circular c¢ross section

about the axis of rotation {(¥X-X) of the fan (2),

25 wherein an outer diffuser part (AD} of arbitrary
design is provided.

4. A diffuser (3) having at least one cross-sectional
region of vrotationally asymmetrical form as a
30 regult of the design of an outer diffuser pari
(AD) and/or inner  diffuser part (ID), in
particular having an inner diffuser part (ID)

without an outexr diffuser part (AD).

35 5. The diffuser (3) as claimed in one of the
preceding claims,
characterized in that, concentricelly with respect

the outer diffuser part (AD), there is arranged an



claim 1, in particular as claimed in claim 1, wherein an inner diffuser part (ID) is arranged
concentrically with respect to the outer diffuser part (AD), wherein the diffuser (3) has a housing
10which, as a%inggigoggpg\%%ﬂ%gmits the diffuser interior () to the inside, characterized in that
the inner diffuser part (ID) has, in at least one sectiopperpendicular to the main flow direction (S), a
non-circular cross 15section (42) about the longitudinal axis (X-X) of the inner diffuser part (ID). 7.The
diffuser (3) as claimed in one oé tf%%grecedin% C aimfié?chargctelflized iné at the naon-circular cross
section (32) of the ouf‘er%ncﬁtnfuserlpar '(SEIS) andfor of the innet diffuser pvgﬁt D) fS'of 68ﬁl/ﬁgnal, in
particular square, badi®sEapel 259The diffusEriZrastaleiméd fifone of thetprededingdaims,
characterized by a copstrygtion: egmpesed of a plurality of individual diffuser parts which are
connected to one another by fastening means such 30 as screws, rivets, clamps or the like, or by

means of non-positivel Iockirp%ﬁpositively locking and/or cohesive connections, such as by means of
a bayonetiock® by mg;% 0 pEBfnectidn, ByFFREAs BFa WweldeBR®nriRERBHDH the Rike. 35 M
6913 PCT/VIII/mS - 2&1-zcharatterized incthat the:difuser €3), ot atileadt ohe diffusdmnpart (ID, AD, 30,

40), is composed of agginally plagar plateswhigharg hept and.gonnegied @songlqgg)}gégdin particular

S of punched metal sheets, or of a flexible cover %?éWhiCh Is/are if appropriate tensed and/or stiffened

with the aid of additiofiSF¥fi6m bafs Sich hsuppoiiRg strif (ShFardic ™ Fearing BHifehaped rings

(9a). part (AD), wherein the diffuser (3) has a housing
10 which, as an inner housing {40), delimits the
diffuser interior (I} teo the inside,
characterized in that the inner diffuser part {ID)
has, in at least one section perpendicular to the
main flow direction (8), & non-circular cross
15 section (42) about the longitudinal axis (¥-X) of
the inner diffuser part (ID;}.

7. The diffuser (3) as claimed 1in one o©f the
preceding claims,

20 characterized in that the non-circular cross

gsection (32) of the outer diffuser part (AD]

and/or of the inner diffuser part (ID) is of

polygonal, in particular square, basic shape.

25 8. The diffuser (3) as claimed in one o©f the
preceding claims,
characterized by a construction composed of a
plurality of individual diffuser parts which are
connected to one another by fastening means such

30 as screws, rivets, clamps or the like, or by means
of non-positively locking, positively locking
and/or cohesive connections, such as by means of a
bavonet lock, by means of a clip connection, by
means of a welded connection or the like.

35

9. The diffusger (3) as claimed in one of the

preceding claims,



10 10. The diffuser (3) as claimed in one of the preceding claims, characterized in that the inner
housing (40), the outer housing (30) and/or parts thereof are/is 15 composed of plastic and are/is
produced preferabl ri Eoé ing or shaping processes such as injection molding, extrusion,
rotary*moldingﬁo%%%?\ﬁ%{g&m eren%gdrawing, blo ,;nc_JIding or the like. 20 11. The diffuser (3) as
claimed in claim 10, characterized in that mechanically highly loaded regions of the inner housing (40),
of the outer housing (30) and/or of the parts thereof are 25 reinforced by at least one metal part inlaid
during the primary formiAg PrécassaiBubdequenty attdifedt F PR She dittiser €3) agElaimed in
one of the 30precedinkeelaims celraradtefizeddn thateertoad<B@aring:8tructtite of #e diffuser (3) is a
framework spanned hy.thin mategal cemppgsed in particularof plastic-arshegtmetal 3% M 6913
PCT/VII/mS - 28 - ch%raac;éerize in that a t u%}h1 %uard, or example in the form of rectangular struts, is
arranged on the innerhousing (20)anaior on the outer hou&g (30 which t5F¢h"gatddE formed in
one piece 35 with the fdsp@ttivelisslisingt30, 40)oe isformed axfa separaas Pattfastenved to the inner

housing (40) and/or to the, outex hewisings(Ghre 14, Theditiser{8rasiaimed inene/efthe 10
preceding claims, cha@cj’tgg%%@\,vwf%%;ﬁ!@gv-%gguig% ngﬁi;éfiaor{% _egc%_tgg inner. housing (40)

and/or on the outer housing IC low-up guide wheel is formed in one plecga\t/\]flt Pthe
respective housing such as supporting struts (9b) and/or bearing and

shaped rings {9a).

10
10. The diffuser (3) as <c¢laimed 1in one of the
preceding claims,
characterized in that the inner housing (40), the
outer housing (30) and/or parts thereof are/is
15 composed of plastic and are/is produced preferably
by primary forming or shaping processes such as
injection molding, extrusion, rotary molding,
foaming, wvacuum deep-drawing, blow molding or the
like.
20
11. The diffuser (3} as claimed in claim 10,
characterized in that mechanically highly loaded
regions of the inner housing (40), of the outer
housing (30) and/or of the parts thereof are
25 reinforced by at least one wmetal part inlaid
during the primary forming process or subsequently
attached. '
12, The diffuser (3) as claimed in one of the
30 preceding claims,
characterized in that a load-bearing structure of
the diffuser (3) is a framework spanned by a thin
material composed in particular of plastic or
sheet metal.,
35

13. The diffuser (3) ag claimed in one of the

preceding claime,



radial components of the flow speed in the axial 20direction (X-X). 15. The diffuser (3) as claimed in
one of the preceding claims characterized by a sound-deadening means, wherein 25 in particular the

diffuser interiorl\gl)eig iige é%r?\ﬂ fg;%%-deadening material, preferably in such a way that the free
surface of the sound-deadening mdterial on that side, of the inner housing (40) and/or of the outer

housing (30) 30which faces towards the main flow (S) forms a diffuser wall which is active in terms of
flow. 16. The diffuser (3) as claimed in_claim 15, characterized in that a sound-deadening material 35

is applied to the diffusef BUERSSIEREWHBh RS afvay fRBATthE R lovf £%), Br#EIRIfer housing
(30). M 6913 PCT/VIlitmIE:h29 £o¥mT e diffaseri@yabactaimedin slaim 45 aeharactedizech in that the

outer diffuser part (AR)and{extbe inprrdiffuser part ARYsIgLe compesedpartially, oy, in;payticular
integrally of 5the soun&- adevr}'gl? aterial. 11,18. The d%ffuser (3) as claimed in one of the preceding
d

claims,  characterized By a Sy3tS for Adfive ridisd foréuctidi Pactive MoiSE EontrbP§ For reducing
mid- to low-frequency"sdiihd ¥agiafics Be: PHveutbeditiimer padO(AB) O inmer diffuSerpad (ID) for a
diffuser (3) as claimed i ane©ftha-i5pregeding glaynsneharacterized by one-or marg ofthe
characterizing feature one of claims 1 tq 18. 20. A fan arrange t (1) comprising a diffuser (3) as
20claimed in one of clg??nf% 1%%41%(% a fé%?Z)Oootéaxjiﬁa%?éld%ngi zi?géao)nal type of construction. 21.
The fan arrangement (1) as claimed in claim 20, characterized in that the diffuser (3) is fastened

14. The diffuser (3} asgs claimed 1in one of the

10 preceding claims,
characterized in that a follow-up guide wheel is
arranged on the inner housing (40) and/or on the
outer housing (30}, which follow-up guide wheel is
formed in one piece with the respective housing

15 - (30, 40) or as a separate part fastened to the
inner housing (40) and/or outer housing (30) and
is composed of static guide elements which are
designed so as to divert circumferential and/or
radial components of the flow speed in the axial

20 direction (X-X).

15, The diffuser (3) as c¢laimed in one of the
preceding c¢laims

characterized by a sound-deadening means, wherein

25 in particular the diffuser interior (I) is lined

with a sound-deadening material, preferably in

such a way that the £free sgurface of the sound-

deadening material on that gide of the inner

housing (40) and/or of the outer housing (30}

30 which faces towards the main flow (8} forms a

diffuser wall which is active in terms of flow.

i6. The diffuser (3) as claimed in claim 15,
characterized in that a sound-deadening material
35 is applied to the diffuser outer surface, which
faces away from the main flow {(8), of the outer
housing (30).



25 to at least one static part of the fan, in particular to a wall ring (5) and/or to a protective grille, by
fastening means such as screws, rivets, clamps or the like, or by means of non-positively locking or

positively locki n iﬂ;ﬁ ch as by means of a bayonet lock, by means of a clip connection,
by means of a%vpe%dgeﬁgcc?rgngc ionfe/l'zl(r?.E _ ag -

17. The diffuser (3) as claimed in claim 15,
characterized in that the outer diffuser part (AD)
and/or the inner diffuser part (ID) is/are
composed partially or in particular integrally of

5 the gound-deadening material.

18. The diffuser (3) as claimed in one of the
preceding claims,

characterized by a system for active noise

1.0 reduction ("active noise control") for reducing

mid- to low-freguency sound radiation.

19. An outer diffuser part (AD) or inner diffuser part
(ID) for a diffuser (3} as claimed in one of the

15 preceding claims,
characterized by one or more of the characterizing

features of ocne of claims 1 to 18.

20. A fan arrangement (1) conmprising a diffuser (3) as
20 claimed in one of claims 1 to 19 and a fan {(2) of

axial, radial or diagonal type of construction.

21. The fan arrangement (1) asg claimed in claim 20,
characterized in that the diffuser (3) is fastened
25 to at least one static part of the fan, in
particular to a wall ring (5} and/or to a
protective grille, by fastening means such as
screws, rivets, clamps or the like, or by means of
non-positively locking or posgitively locking
30 connections, such as by means of a bayonet lock,
by means of a c¢lip connection, by means of a

welded connection etco.



