EP 1 624 191 B1

(12)

(45)

(21)

(22)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 1 624 191 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
03.01.2007 Bulletin 2007/01
Application number: 04425593.3

Date of filing: 02.08.2004

(51)

Int Cl..
F04D 23/00 (2006.0%

(54)

Side channel blower
Seitenkanalverdichter

Ventilateur a canal latéral

(84)

(43)

(73)

Designated Contracting States:

AT BEBG CH CY CZDE DKEE ES FI FR GB GR
HU IE IT LI LU MC NL PL PT RO SE SI SK TR
Designated Extension States:

HR

Date of publication of application:
08.02.2006 Bulletin 2006/06

Proprietor: F.P.Z. Effepizeta Srl
20049 Concorezzo (MI) (IT)

(72)

(74)

(56)

Inventor: Sagastegui, Luis
20135 Milano (IT)

Representative: Ferroni, Filippo et al
Dragotti & Associati srl

Via Turati 32

20121 Milano (IT)

References cited:
US-A- 1875419
US-A- 4 204 800
US-A- 5718 561

US-A- 3 963 371
US-A- 5011 369
US-B1- 6 394 748

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 624 191 B1 2

Description

[0001] The invention relates to centrifugal blowers, al-
so known as regenerative blowers, used for supplying
the airflow for furnaces or in other industrial applications.
[0002] Briefly, these blowers consist of a rotor caused
to rotate by a motor, generally electric, having the form
of a disc on the edge of which the blades are arranged.
[0003] The latter move inside a toroidal chamber
formed in the stator, which communicates with a suction
channel and a delivery channel situated on one side of
the motor, parallel to the axis of rotation.

[0004] In the operation of side channel blowers, the
blading imparts pressure to the air or other fluid proc-
essed, forcing it to circulate in a spiral path along the
toroidal chamber.

[0005] The configuration of the blading significantly af-
fects the performance of side channel blowers; however,
there are also other factors having a decisive effect, es-
pecially if it is wished to increase the flow rate or the
pressure of the fluid processed by the blower.

[0006] For this purpose, blowers are known which use
two stages in parallel to have a higher flow rate, or in
series to achieve greater delivery pressure; however, it
does not follow that doubling the rotors also doubles the
flow rate or pressure of the air, whereas it is certain that
it does increase the complexity of the machine.

[0007] For this reason, machines have been devised
with only one rotor in which the blading and the stator
are designed to operate in more than one mode by chang-
ing the relative position of the suction and delivery aper-
tures; a similar solution described in US patent 3,915,589
does not appear advantageous, however, since the (the-
oretical) benefits achieved do not compensate for the
disadvantages because when the blower operates with
stages in parallel, its flow rate is lower compared with
that of a normal blower having the same dimensions.
[0008] In other words, the theoretical increase in de-
livery pressure resulting from connecting the stages in
series is obtained to the detriment of the flow rate of the
blower when it operates in normal conditions with stages
in parallel. A side channel blower according to the pre-
amble of claim 1 is known from US Pat. 6, 394, 748 and
from US Pat. 3, 963, 371.

[0009] The technical problem addressed by the
present invention is therefore that of overcoming the dis-
advantages of currently known blowers; the concept for
solving this problem consists in producing a machine with
modular stages, that is stages which may be used singly,
or connected in series or parallel. This technical problem
is achieved by the features of claim 1.

[0010] According to a preferred form of the invention,
the blower is characterised in that the suction and dis-
charge of the air from each stage are obtained by means
of manifolds which divide the flow of air so as to match
the operation of the stages in series or in parallel.
[0011] Other characteristics of the invention and the
effects deriving therefrom will become clear from the fol-
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lowing description concerning a preferred and nonlimit-
ing example of embodiment illustrated in the appended
drawings, in which:

figure 1is alongitudinal section of a blower according
to the invention;

figures 2 and 3 are a front view and section view
along the diameter of the rotor, of the blower in figure
1;

figures 4 and 5 show, respectively from the front and
from the rear, half of the toroidal chamber of the blow-
erin figure 1;

figure 6 is a section along the line VI-VI in figure 5;
figures 7 and 8 are respectively a front view partly in
section and a side view of a blower according to the
invention, with two stages in series;

figures 9 and 10 show sections of the preceding two-
stage blower, viewed from the opposite side com-
pared with that in figure 7;

figure in 11 is a section of a blower according to the
invention, with two stages in parallel.

[0012] With reference to these drawings, in them the
number 1 indicates as a whole a blower according to the
invention, having an outer casing 2 in which an electric
motor 3 of known type is housed.

[0013] The latter drives a shaft 4 to which are keyed a
cooling fan 5 at one end and a rotor 6 for processing the
air at the opposite end.

[0014] The rotor 6 is constituted by a central disc 8
which extends from the hub 9 to a peripheral ring 10,
along which are located the blades 12; these have a con-
vex spoon shape and are divided in the median plane by
a baffle 14 constituted by a tapering elongation of the
ring 10, which extends as far as the ends of the blades 12.
[0015] Inthe blower 1, the blades 12 of the rotor move
in a toroidal chamber 15 formed between a body 16 at-
tached with screws to the casing 2 and a cover 18 at-
tached to the above-mentioned body; the body 16 and
the cover 18 constitute respective shells of a casing which
contains the rotor: given their substantially equal form,
only the first of these will be described hereafter with
reference to figures 4-6 and what will be stated shall be
understood valid also for the second.

[0016] As can be seen, the body 16 is equipped exter-
nally with radial ribs 20 and peripheral ribs 21 , while in-
ternally it has an annular cavity 23 which forms the inter-
nal wall of the toroidal chamber 15.

[0017] Inthe bottom part of the cavity 23 with reference
to figures 4 and 5, there are two ports 25, 26 communi-
cating respectively with the manifolds 27 and 28 associ-
ated with the suction side channel 29 and the delivery
side channel 30 of the blower (in figure 1, only channel
30 is shown).

[0018] According to a preferred embodiment, the man-
ifolds 27 and 28 are constituted by respective walls 37
and 38 having a substantially semicircular shape (cf. fig-
ures 4 and 5) so that they are open at the top thereby
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facilitating the passage of the air towards the ports 25
and 26.

[0019] Each of the semicircular walls 37 and 38 is sur-
rounded by a space 39 and 40, whose function will be-
come clearerin what follows when dealing with the blower
with two stages in parallel; in the blower with only one
stage of figure 1, the above-mentioned spaces are in-
stead closed by the acoustic insulation 42 present in the
side channels 29, 30 for suction and delivery.

[0020] At the opposite end the side channels 29, 30
and the manifolds 27, 28 are closed by a cover 44.
[0021] Finally, in the area 31 comprised between the
ports 25 and 26, the cavity 23 has a shape matching that
of the blades 12 (cf. figure 1); this is made to form a
labyrinth seal between the two ports, enabling the air to
be discharged through the above-mentioned ports during
operation of the blower which takes place as follows.
[0022] The air comingfromthe outside entersthe blow-
er through the side suction channel 29 (not shown but
parallel to the channel 30) and continuing through the
manifold 27, reaches the toroidal chamber 23; it is just
the case to point out that the same thing also happens
on the other side of the toroidal chamber formed by the
cover 18, on which there are ports similar to ports 25 and
26 present on the body 16 housing the rotor 6.

[0023] In other words, when it reaches the manifold
27, the flow of outside air running through the suction
channel divides and enters the toroidal chamber 15 from
two sides, one on the body side and the other on the
cover side.

[0024] Inside the toroidal chamber, the blades 12 drive
the air along opposite sides with respect to the baffle 14:
the latter therefore acts as a dividing wall which prevents
interference in the movement of the air that may cause
pressure losses.

[0025] It will be observed that the baffle 14 and the
blades 12 have the same radial height, thus creating uni-
form conditions both with respect to the median plane
and with respect to the outer circumference of the rotor 6.
[0026] Advantageously, however, the radial height of
the baffle and of the blades is smaller compared with that
of the toroidal chamber 15, so as to maintain the same
pressure on both sides of the rotor.

[0027] Air is sent to the delivery channel 30 at each
revolution of the rotor, through the port 26; the latter is
arranged to the side with respect to the blades 12, while
the manifold 28 is in a tangential position relative to the
path of the blades and is configured with a semicircular
cross-section.

[0028] This provides for the discharge of the air from
the toroidal chamber 15, because the side port 26 is ad-
jacent to it and there are no obstacles to overcome or
ducts to run through while the position and semicircular
shape of the manifold 28 assist the centrifugal compo-
nent of the velocity of the air, so as to make full use of
the associated energy and not lose pressure.

[0029] The same advantageous effects are also ob-
tained, mutatis mutandis, by the air being sucked in
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through the inlet port 25 and the manifold 27.

[0030] The mostimportantpoint, however, isthatthese
effects are also achieved in the case of a blower with two
stages S, S’ in series or in parallel.

[0031] Thefirstof theseis showninfigures 7-10, which
give various views of a blower with two stages S, S’ con-
nected in series, the parts already seen in the previous
example being indicated by the same reference num-
bers, while the new ones are distinguished by an apos-
trophe.

[0032] Ascanbeseen,inthis case the suction channel
29 is no longer arranged horizontally by the side of the
electric motor 3, but is vertical and positioned at the end
of the blower; the latter is equipped with an added com-
pression stage, which comprises a rotor 6’ keyed onto
the shaft 4 next to the other rotor 6 and identical thereto.
[0033] The blower 6’ is housed in a body 16’ closed by
a cover 18, identical to those of the adjacent rotor but
rotated with respect to them by an angle o (figure 8) so
as to line up the outlet manifold 28’ of the first stage with
the inlet manifold 27 of the other stage (cf. figure 10); in
this way, the two stages are connected in series with
each other.

[0034] It is just the case to point out that the manifold
28’ of the first stage is closed by a plug 44’ at the opposite
end of the manifold relative to the one at which it is con-
nected to the second stage, which in turn is closed by a
plug 44 at the free end.

[0035] The operation of each stage S, S’ of this blower
is identical to that of the preceding case, so that for the
sake of brevity reference may be made to what has al-
ready been said; itis in any case clear that at the delivery
outlet of the blower there will be a pressure approximately
double compared with that of a single stage blower.
[0036] Whatshould however be pointed out here is the
embodiment of the blower in modular form, obtained by
using a longer shaft 4 so as to be able to fit the two iden-
tical rotors 6, 6’, and adding, compared with the previous
single stage blower, the cover 18 and the body 16’ iden-
tical to each other and connected in series simply by ro-
tating one relative to the other.

[0037] This simple and effective embodiment gives
clear savings for the industrial production, since the dif-
ferences between the blowers with one or two stages are
reduced substantially to a few parts.

[0038] It should moreover be pointed out that the mod-
ular structure designed in this way is also suitable in prin-
ciple for producing blowers with three or more stages; all
that is required for this purpose is to add to the shaft 4 a
rotor housed between a body and a cover like those de-
scribed, offset angularly relative to the adjacent ones ac-
cording to the description just given.

[0039] The same is true for the blower with two stages
S, S’ laid in parallel, shown in figure 11, though there is
no angular offset between them.

[0040] The reasonis thatin this case the air inlet man-
ifolds 27, 27’ are lined up (and not offset) so as to be fed
from the same flow of air sucked into the side channel
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29; the same happens with the outlet manifolds 28, 28’
(not shown in figure 11) through which the air blown by
the rotors 6, 6’ passes.

[0041] Itis clear thatin this case the volume of air proc-
essed by the blower is greater than the previous one; for
this reason, the space 39, 39’ which surrounds the man-
ifolds 27, 27’ is also used in order to increase the cross-
section through which the air passes.

[0042] More particularly, the channel 29 advanta-
geously has a cross-section equal to that of the manifold
37 with the associated space 39, to which it is joined by
means of a coupling 47 (the latter might also not be need-
ed if the channel 29 had a diameter such that it could be
aligned with the manifold 27).

[0043] In this way the flow of air coming from the chan-
nel 29 is divided and one part goes into the manifold 27,
while the other passes into the space 39 and 39’; the first
part is then further reduced because a fraction of it is
drawn off by the first stage S of the blower, while the
other goes into the manifold 27’ to be drawn off by the
second stage S'.

[0044] By contrast, the flow of air which passes into
the space 39 and 39’ flows directly into the manifold 27’
to be drawn off by the second stage S’: this allows the
latter to operate in uniform optimum conditions, since the
flow which feeds it is substantially equal to that which
reaches the first stage S.

[0045] This flowis given by the sum of that which pass-
es into the manifold 27 and which is not drawn off by the
firststage S, plus that which passesinto the space 39, 39'.
[0046] Consequently, as can be seen, in this case too
the modular embodiment of the blower provides a simple
two-stage machine which differs from the previous ones
only by a few parts.

[0047] Finally, it should be pointed out that although
the blower according to the invention has been described
in this example for blowing air, it can in any case be used
with other gases and may also be used to generate vac-
uum; for this purpose, it is only necessary to connect its
inlet channel to the volume in which the vacuum is to be
produced.

Claims
1. A side channel blower comprising:

a toroidal chamber (15) in which there are at
least one inlet port (25) and one outlet port (26)
for the air or other fluid processed;

a rotor (6) with a plurality of peripheral blades
(12) which extend into the toroidal chamber (15);
a suction channel (29) and a delivery channel
(30) communicating respectively with the inlet
port(25) and outlet port (26) of the toroidal cham-
ber (15), wherein

each of said ports (25, 26) is associated with a
respective tubular manifold (27, 28) extending

10

15

20

25

30

35

40

45

50

55

transversely to the median plane of the rotor,
connected to one of said channels (29, 30) at
one end and capable of being connected to an-
other manifold (27’, 28’) at the other end,

and characterised in that

it comprises a body (16; 16’) and a cover (18,
18’) placed side by side to fonn the toroidal
chamber (15) between them, wherein the man-
ifold (27, 28; 27’, 28’) is constituted by parts
formed as one piece respectively in said body
(16, 16’) and cover (18, 18’).

Ablower according to claim 1, wherein each manifold
(27, 28) has an open cross-section at the end having
the port (25, 26) associated with it.

Ablower according to claims 1 and 2, wherein around
each manifold (27, 28; 27’, 28’) there is a space (39,
40; 39, 40).

A blower according to the preceding claims, wherein
the inlet and outlet ports (25, 26) are formed in the
wall of the toroidal chamber (15) in a position beside
the blades (12) of the rotor (6).

A blower according to claim 1, wherein a plurality of
stages (S, S’) each comprising a body (16, 16’), a
cover (18, 18’) and the associated rotor (6, 6'), are
fitted to the same shaft (4) and are connected in se-
ries with each other by offsetting them angularly with
respectto each other, so asto connecttherespective
outlet manifold (28’) and inlet manifold (27).

A blower according to claim 1, wherein a plurality of
stages (S, S’) each comprising a body (16, 16’), a
cover (18, 18’) and the associated rotor (6, 6’) are
fitted to the same shaft (4) with the respective inlet
manifolds (27,27’) and outlet manifolds (28, 28’) con-
nected to each other, and wherein the suction and
delivery channels (29, 30) have a cross-section
equal to that of said manifolds plus that of the spaces
(39, 40; 39, 40’) surrounding them.

A blower according to any one of the preceding
claims, wherein between the blades (12, 12’) of at
least one rotor (6, 6’) there is a baffle (14, 14’) having
the same radial height as the blades, which divides
the surfaces of these in two and which extends in a
plane transverse to the axis of rotation of the rotor.

A blade according to claim 7, wherein the baffle (14,
14’) is constituted by the tapering prolongation of a
ring (10, 10’) of the rotor (6, 6).

Ablower according to claim 8, wherein the baffle (14,
14’) lies in a median plane of the blades (12, 12°).
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Patentanspriiche

1.

Seitenkanalllfter, umfassend:

eine ringférmige Kammer (15), in der zumindest
ein Einlassanschluss (25) und ein Auslassan-
schluss (26) fur die Luft oder ein anderes Fluid,
das verarbeitet wird, vorhanden ist;

einen Rotor (6) mitmehreren umféanglichen Blat-
tern (12), die sich in die ringférmige Kammer
(15) erstrecken; einen Ansaugkanal (29) und ei-
nen Abzugskanal (30), die entsprechend mit
dem Einlassanschluss (25) und dem Auslassan-
schluss (26) der ringférmigen Kammer (15) in
Verbindung stehen, wobei

jederder Anschliisse (25, 26) miteinem entspre-
chenden rohrférmigen Verteiler (27, 28) verbun-
denist, der sich quer zu einer Medianebene des
Rotors erstreckt, der mit einem der Kanale (29,
30) an einem Ende verbunden ist und mit einem
anderen Verteiler (27’, 28’) an dem anderen En-
de verbunden werden kann,

und dadurch gekennzeichnet, dass

er ein Gehause (16, 16’) und eine Abdeckung (18,
18’) umfasst, die nebeneinander angeordnet sind,
um die ringférmige Kammer (15) zwischen ihnen
auszubilden, wobei der Verteiler (27, 28; 27’, 28’)
aus Teilen gebildet ist, die entsprechend als ein
Stiick in dem Gehéuse (16, 16’) und der Abdeckung
(18, 18’) ausgebildet sind.

Lifter nach Anspruch 1, wobei jeder Verteiler (27,
28) einen offenen Querschnitt an dem Ende auf-
weist, mit dem der Anschluss (25, 26) verbunden ist.

Lifter nach Anspruch 1 und 2, wobei um jeden Ver-
teiler (27,28; 27’, 28’) ein Raum (39, 40; 39', 40’) ist.

Lifter nach einem der vorhergehenden Anspriiche,
wobei der Einlass und der Auslassanschluss (25,
26) in der Wand der ringférmigen Kammer (15) in
einer Position neben den Blattern (12) des Rotors
(6) ausgebildet ist.

Lifter nach Anspruch 1, wobei mehrere Stufen (S,
S’), von denen jede ein Gehause (16,16’), eine Ab-
deckung (18, 18’) und den zugehdrigen Rotor (6, 6')
umfasst, an derselben Welle (4) befestigt sind und
in Reihe miteinander durch winkligen Versatz in Be-
zug aufeinander verbunden sind, um den entspre-
chenden Auslassverteiler (28’) und Einlassverteiler
(27) zu verbinden.

Lufter nach Anspruch 1, wobei mehrere Stufen (S,
S’), von denen jede ein Gehause (16,16’), eine Ab-
deckung (18, 18’) und den zugehdrigen Rotor (6, 6')
umfasst, an derselben Welle (4) befestigt sind, wobei
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die entsprechenden Einlassverteiler (27, 27°) und
Auslassverteiler (28, 28’) miteinander verbunden
sind, und wobei der Ansaug und der Abzugskanal
(29, 30) einen Querschnitt aufweisen, der gleichdem
der Verteiler plus dem der Raume (39, 40; 39, 40’),
die sie umgeben, ist.

Lifter nach einem der vorhergehenden Anspriiche,
wobei sich zwischen den Blattern (12, 12’) zumindest
eines Rotors (6, 6°) eine Ablenkplatte (14, 14’) be-
findet, die dieselbe radiale Hohe aufweist wie die
Blatter, die deren Oberflachen durch zwei teilt und
die sich in einer Ebene quer zur Drehachse des Ro-
tors erstreckt.

Lifter nach Anspruch 7, wobei die Ablenkplatte (14,
14’) durch die sich verjingende Verlangerung eines
Rings (10, 10’) des Rotors (6, 6°) gebildet ist.

Lifter nach Anspruch 8, wobei die Ablenkplatte (14,
14’) in einer Medianebene der Blatter (12, 12’) liegt.

Revendications

Ventilateur a canal latéral comprenant :

une chambre toroidale (15) dans laquelle on
trouve au moins un orifice d’entrée (25) et un
orifice de sortie (26) pour I'air ou un autre fluide
traité ;

un rotor (6) avec une pluralité d’aubes périphé-
riques (12) qui s’étendent dans la chambre to-
roidale (15) ;

un canal d’aspiration (29) et un canal de refou-
lement (30) communiquant respectivement
avec l'orifice d’entrée (25) et I'orifice de sortie
(26) de la chambre toroidale (15), dans lequel

chacun desdits orifices (25, 26) est associé a un
collecteur tubulaire (27, 28) respectif s’étendant
de maniére transversale au plan médian du rotor
raccordé a l'un desdits canaux (29, 30) au ni-
veau d’une extrémité et capable d’étre raccordé
a un autre collecteur (27°, 28’) au niveau de
'autre extrémité,

et caractérisé en ce que :

il comprend un corps (16 ; 16°) et un couvercle
(18, 18’) placés cote a céte pour former la cham-
bre toroidale (15) entre eux, dans lequel le col-
lecteur (27, 28 ; 27’, 28’) est constitué par des
parties formées d’un seul tenantrespectivement
dans ledit corps (16, 16’) et le couvercle (18, 18’)

2. Ventilateurselonlarevendication 1, danslequelcha-

que collecteur (27, 28) a une section transversale
ouverte au niveau de I'extrémité ayant I'orifice (25,
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26) associé avec celui-ci.

Ventilateur selon les revendications 1 et 2, dans le-
quel autour de chaque collecteur (27, 28 ; 27’, 28’)
on trouve un espace (39, 40 ; 39', 40)

Ventilateur selon les revendications précédentes,
dans lequel les orifices d’entrée et de sortie (25, 26)
sont formés dans la paroi de la chambre toroidale
(15) dans une position a c6té des aubes (12) du rotor

(6).

Ventilateur selon la revendication 1, dans lequel une
pluralité d’étages (S, S’) chacun comprenant un
corps (16, 16’), un couvercle (18, 18’) et le rotor (6,
6’) associé, sont montés sur le méme arbre (4) et
sont raccordés en série entre eux en les décalant de
maniére angulaire les uns par rapport aux autres,
afin de raccorder le collecteur de sortie (28’) et le
collecteur d’entrée (27) respectif.

Ventilateur selon la revendication 1, dans lequel une
pluralité d’étages (S, S’) chacun comprenant un
corps (16, 16’), un couvercle (18, 18’) et le rotor (6,
6’) associé sont montés sur le méme arbre (4) avec
les collecteurs d’entrée (27, 27’°) et les collecteurs
de sortie (28, 28’) respectifs, raccordés entre eux,
et dans lequel les canaux d’aspiration et de refoule-
ment (29, 30) ont une section transversale égale a
celle desdits collecteurs plus celle des espaces (39,
40 ; 39, 40’) les entourant.

Ventilateur selon I'une quelconque des revendica-
tions précédentes, dans lequel entre les aubes (12,
12’) d’au moins unrotor (6, 6’) on trouve un déflecteur
(14, 14’) ayant la méme hauteur radiale que les
aubes, qui divise les surfaces de celles-ci en deux
et qui s’étend dans un plan transversal par rapport
a I'axe de rotation du rotor.

Aube selon la revendication 7, dans laquelle le dé-
flecteur (14, 14’) est constitué par la prolongation
progressivement rétrécie d’'une bague (10, 10°) du
rotor (6, 6°).

Ventilateur selon la revendication 8, dans lequel le
déflecteur (14, 14’) se trouve dans un plan médian
des aubes (12, 12').
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