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tinuity in the extension of the spiral chamber of a fan housing, thus
affecting a high degree of velocity pres- The present invention relates to
fan ducts and,  sure recovery. more particularly, to a transition duct
between the air  From EP-A-0177723 there is known a centrifugal mover,
i.e., centrifugal fan, and air consumer, i.e., sys-   5   fan coupled to a
transition duct, tern being served by the air mover.
said centrifugal fan comprising a generally cyl- In many centrifugal fan
applications space is lim-  indrical housing having a generally rectangular
fan ited and yet may be a critical design consideration.  outlet having
sides, a bottom and a top defining a fan Most applications require that the
fan be connected to  outlet area, an outlet transition duct, the length and
design of   10  said transition duct comprising which can greatly affect
the overall performance of       a bottom plate section, the overall system
fan efficiency. Traditionally, this    two side plate sections extending
upwardly duct has been of considerable length and of a sym-  from and
joined to lateral edges of said bottom plate metrical configuration in the
cross section perpendic-  section, ular to the air flow direction.
15         and a top plate section having a concave shap- In the Fan
Application Manual of the Air Moving &  ing along the longitudinal
direction of the transition Conditioning Association, the section at pages
22 - 23  duct and a positive angle of expansion and having lat- indicates
that maximum efficiency shown in the rating  eral edges joined to top edges
of said side plat sec- tables supplied by a manufacturer "will not be ach-
tions, leved unless a comparable (transition) duct is includ-  20  said
bottom, side and top plate sections form- ed in the system design ... For
100% (velocity) recov-  ing a generally rectangular inlet opening at one
long- erythe (transition) ductshould extend at leasttwo and  itudinal side
of said transition duct and a generally rec- one half equivalent duct
diameters." The equivalent  tangular outlet opening at the other
longitudinal side duct diameter for a rectangular duct is determined by  of
said transition duct, a duct's height "a" and width "w" and equals [err].
25    said bottom plate section having a positive an- [err]         gle of
expansion less than thatof said top plate where- For normal air outlet
velocities of about 4,000 feet per  by said duct between said top and
bottom plates grad- minute (1,219 meters per minute) transition duct
ually diverges from said inlet opening to said outlet length should be as
long as 4 equivalent duct diame-  opening in the same direction of
developmet  as that ters, according to the manual. The loss offan efficien-
opening in the same direction of development as that cy can be as much as
50% if an elbow or similar bend   30   of the fan housing scroll
development The present invention is characterised by said fan in the duct
were very close to the fan outlet.                 housing having a top
cut-off element  defining an open blast area confined between the sides and
the bottom lengths have resulted in serious design problems and lengths
have resulted in serious designs problems and  of the fan outlet and the
top cut-off element, said blast limitations on certain fan applications, as
when fans are close-coupled to cooling towers. To obtain optimal  35  area
being of reduced area compared to said outlet fan efficiency, space has to
be allotted for the recom-           area, and the top cut-off element
being aligned with the top plate of the inlet opening of said transition
duct mended transition duct length. For example, insuchthat the reduced
blast area is matched In size cooling tower applications, it is desirable
to have the  and position with the inlet opening of the transition cooling
tower as low and narrow as possible. Where a centrifugal fan is used in the
cooling tower to either   40   duct. intake air into the cooling tower or
to exhaust air from  The objects of the invention are achieved by forming a
transition duct of an asymmetrical configur- the cooling tower, it is
necessary to allot extra height  ation in accordance with above aspects of
the inven- and width to the cooling tower to accommodate the   tion, and by
connecting, in use, the upper panel of this recommended transition duct
length. recommended transition dust length.         45   duct to the
cut-off element of the fan. Accordingly, It is an object of the present
invention to  The cut-off element   of the fan. provide a transition
ductforuse with a fan thatenables  The invention also extends to an
arrangement of optimal fan efficiency without undue duct length.      a
centrifugal fan coupled to a transition duct formed optimal fan efficiency
without undue duct length.   in accordance with the invention and to such
an ar- Another object of the present inention is to utilize Another object
fthe present invention is to utilized          rangement of centrifugal fan
and transition duct in a an improved transition duct with a centrifugal fan
in a  cooling tower. cooling tower to improve the efficiency of the entire
air  The overall longitudinal length of the duct accord- moving system.
Ing to the invention inthe airflowdirection may be less Another object of
the present invention is to im-  than the equivalent duct diameter. This is
an abrupt prove air distribution across the cooling tower. Another object
of this invention is to provide a new             departure from the art
currently taught in the field. 



55  The savings in space due to decreased duct length transition duct which
eliminates severe turbulence In  produce significant reductions in design
sizes forthe produce significant reductions in design sizes for the the
cut-off region, typical for the traditional symmetri-  heating and cooling
systems or cooling towers In cal ducts and to provide a smooth, non-abrupt
con-  which the duct of the present invention is utilized. 2    3
EP 0 369 783 B1                4 Such a saving is especially desirable in a
cooling tow-  14 may be curved. The aforesaid top and side sec- er wherein
decreased overall height and width is de-  tions are shown to curve
smoothly while bottom sec- sired. When a centrifugal fan is utilized with
the duct  tion may be straight or curved. However, It is to be un- of the
present invention, the fan can be mounted from  derstood that bottom
section 14 may comprise or in- a horizontal discharge to the duct whereupon
the out-   5   dude one ora plurality of flat Increments 14A, and top flow
from the duct will be slightly upward due to the  section 12 may comprise
or include a plurality of flat acute angle between duct Inlet and outflow
faces. Al-  Increments 12A, so long as the overall transition duct
ternatively, the fan can be rotatably mounted to dis-  Is a generally
flared so as to gradually diverge. This charge downwardly from the
horizontal so that the  ensures that the height of outlet 22 is always
greater outlet air direction from the duct would be horizontal.  10  than
the height of inlet 20. Such an arrangement is preferred in cooling tower
ap-  Air inlet 20 is formed by the four edges of top sec- plications.
tion 12, side section 16, bottom section 14 and side There now follows a
description of preferred em-  section 18 atone longitudinal side of duct
10. Airoutlet bodiments of the inventions, by way of example only,  22
usually is formed by the four edges of top section and prior art devices,
with reference to the following  15  12, side section 16, bottom section 14
and side sec- drawings, In which:                              tion 18 at
the other longitudinal side of duct 10. The Figure 1 is a perspective view
of a transition fan  overall height of outlet 22 always is greater than the
duct in accordance with the present invention;  height of inlet 20.
Accordingly, the height of side sec- Figure 2 is a side view of a
centrifugal fan con-  tions 16 and 18 at outlet 22 is greater than their
height nected to a fan transition fan duct in accordance  20  at inlet 20.
Side sections 16 and 18 are preferably with the present invention;
curved outwardly sideways toward outlet 22 such that Figure 3 is a side
view in partial cross-section of  the overall width of outlet 22 is also
usually greater a counterflow cooling tower having a centrifugal  than the
width of inlet 20. Bottom section 14 is of a fan connected to a fan
transition duct In accor-  greater longitudinal length than top section 12.
dance with the present invention;         25     Imaginary planes
contacting the edges of inlet 20 Figure 4 is a side view of a conventional
straight  and outlet 22, when extended above duct 10, form an rectangular
fan-duct assembly;                angle A of between 1[err] and 60[err],
and preferably be- Figure 5 is a side view of a conventional symmet-  tween
5[err] and 45[err] In accordance with the present in- rical expanded
fan-duct assembly; and         vention. Figure 6 is a side view of a
centrifugal fan con-  30  Referring again to Figure 2, centrifugal fan 40
is nectedtoasecond embodimentof afantransition   connected to inlet 20 of
duct 10 so that the extension duct In accordance with the present
Invention.  31 of the ducts top section 12 joins the cutoff 48 of Referring
now to Figure 1 of the drawings, a cur-  the fan, in the blast area
confined between the sides vilnear transition duct in accordance with an
embodi-  and the bottom of the fan, and the cutoff element. ment of the
present invention is shown generally at  35  Such configuration promotes
velocity pressure recov- 10. Duct 10 is usually comprised of sheet metal
and  ery by emphasizing expansion downstream of the is usually galvanized
for corrosion resistance. Top  cutoff region 48. The vertically expanding
contour of section 12 of duct 10 is comprised ofa concave (when  duct 10
eliminates the air separation present in con- viewed from above duct 10)
metal section. Top section  ventional long ducts where air flow expands
abruptly 12 is concave along the longitudinal duct axis which. 40  between
the fan 42 outlet and the duct. is defined as the one coinciding with the
direction of  Fan 40 is Inclined at angleAfrom thevertical such air
movement. Bottom section 14 of duct 10 may be  that outlet22 of duct 10 is
vertical. Outlet 22 is in turn straight or concave along the longitudinal
duct axis  connected to a system 46, such as a cooling tower. In (when
viewed from above duct 10). Side sections 16  the alternative, fan 40 could
be horizontal at its base and 18 are generally identical metal sections.
They  45  such that fan outlet 42 would be a vertical plane or may be
slightly curved for cases where the duct also  would adjoin duct inlet 20.
Such fan orientation Is a expands sideways. Side sections 16 and 18 have
top  design choice. It should be understood that duct 10 edges 30 and 32,
respectively, that are joined to re-  can accommodate virtually any fan
orientation wheth- spective side edges of top section 12. Accordingly, top
er fully vertical, fully horizontal or any devised fan ori- edges 30 and 32
of sections 16 and 18 are curved in  so  entation that is dictated by the
design and installation a concave manner (when viewed from above duct 10)
requirements. corresponding to the curvature of top section 12. Side
Referring now to Figure 3, centrifugal fan 40 is sections 16 and 18 also
have bottom edges 34 and  connected to duct 10 which in turn is connected
at its 



36, respectively, that are joined to respective side  outlet 22 to inlet 52
of counterflow cooling tower 50. edges of bottom section 14. Accordingly,
bottom  55   Cooling tower 50 operates to cool a liquid carried in edges 34
and 36 of sections 16 and 18 may be curved  header conduit 56 which is
sprayed downwardly from in a concave manner (when viewed from above duct
nozzle 58 in header conduit 56. The liquid spray con- 10) corresponding to
cases where the bottom section  tacts fill sheets 54 which are arrayed in a
side by side 3    5                   EP 0 369 783 B1                 6
spaced arrangement such that the liquid contacts and  the air leaving the
blast area Is treated evenly across flows downwardly over fill sheets 54.
Air, passing  the duct's height thus diminishing the velocity pres- through
the suggested transitional duct, acquires a  sure recovery effect in the
cut off area. Furthermore, vertical component in its streamlines due to the
con-  the abrupt air expansion between the blast area and cave form of the
top panel of the duct. Such a direction   5   the outlet area causes a
significant pressure loss In Is extremely beneficial to the air
distribution across  the fan-duct system due to turbulence 84 downstream
the fill face area 70.                             of the cutoff. In
addition, air expansion in the space between    The asymmetrical duct of
the present Invention face area 70 and water level 62 as well as air expan-
eliminates the flow separation and turbulization en- slon between the fill
sheets promotes further velocity  10  countered in the symmetrical long
ducts, and thus It pressure recovery. Thus the entire air moving system
provides means for a smooth and steady expansion becomes more efficient.
Air is passed upwardly be-  of the air flow leaving the blast area. tween
fill sheets 54 and out top louvers 60. Louvers   Contrary to the
conventional fan-duct assemblies or eliminators 60 are usually closely
spaced blades to  where the transitional duct is attached to the outlet
collect much of the air-borne liquid droplets blown up-  15  area 42 In
Figure 4, the asymmetrical duct of the pres- wardly by the air and force it
to fall downwardly onto  ent invention joins the fan housing 40 at the
cut-off fill sheets 54. The liquid is cooled as it passes down-  element of
the blast area, and then expands symmet- wardly along fill sheets 54 and
falls to an operating  rically widthwise and asymmetrically heightwise (as
level 62 in reservoir68. The liquid is removed from re-  shown in Figure
2). servoir 68 and used In the cooling apparatus to ab-  20  The degree of
the heightwise expansion could be sorb heat The heated liquid is returned
to header  described in terms of top panel 12 angularity, DT, and conduit
56 from where the liquid exits through nozzle  bottom panel angularity, DB,
as they are shown In Fig- 58 to begin the liquid cooling operation as
described  ure 2. above.
Both DT and DB are defined being positive If they When the system Is shut
down for various rea-  25  coincide with the fan housing scroll development
di- sons, the liquid spraying ceases and almost all liquid  rection, and
being negative for an opposite direction. is stored in reservoir 68 at
shutdown level 64.    Although theoretically these angles could have oppo-
This shutdown liquid level 64 is seen to be higher  site signs, practically
such a situation will lead to than operating level 62. Because fan 40 Is
connected  stream separation around the central section of the to cooling
tower 50 through a curvilinear transition   30  duct 10, and subsequently
to a diminished fan eff I- duct 10, It is held upwardly and outwardly of
the inlet  ciency. Therefore, it Is recommended that DT and DB opening 52
to chamber 66. Thus the fan 40 is located  have the same positive
direction. Alternatively, angle above the highest shutdown level 64 thus
assuring  DB may be zero for the straight bottom plate version. that the
liquid will never contact the fan wheel 41. Fur-  The actual duct 10
expansion results from a com- ther substantial space savings are obtained
by the   35  bined effect produced by both top 12 and bottom 14 use of
transition duct 10 as opposed to a duct of a  panels deviations
(expansion=f(Y2-Y1)), and by the length equal, at least, to 2.5 equivalent
duct diame-  width-wise expansion caused by the fact that width of ters.
Furthermore, to obtain maximum efficiency of  the outlet 22 may be larger
than the width of the Inlet airflow intothe chamber66and through thefill
sheets  20. While the known art teaches a construction where 54, it is
preferred to size the curvilinear transition duct  40  the angles are equal
and opposite directionally, the so that Its outlet 22 substantially
conforms to the  shorter asymmetrical duct 10 requires that the top an-
height and width dimensions of the inlet 52 to cham-  gle should be greater
than the bottom angle. For the ber 66.
suggested top duct angle DT should have a value be- Figures 4 and 5
illustrate conventional fan-duct  tween 5[err] and 64[err], and bottom duct
angle DB should assemblies , showing in Figure 4 a rectangular duct  45  be
within the range from 3[err] to 32[err], with the preferable shown
generally at 71 with fan 72 and In Figure 5 a  curved version spectrums of
10[err] to 47[err] and 5[err] to 19[err]0, symmetrical expansion duct shown
generally at 80   respectively. with fan 82. The known approach in the air
moving in-  A most important consideration of the asymmet- dustry is to
connect the discharge duct to the outlet  rical duct geometry is the
curvature of the component area as it is shown on Figures 4 and 5 and also
as   50  top panel. It should be understood that this configur- shown in
Fan Application Manual of the Air Moving  ation will provide a smooth and
non-obstructed ex- and Conditioning Association referred to above.
pansion of the air flow from the blast area to the duct These discharge
ducts have equal angles of expan-  or equipment served by the fan. 



sion ET and EB at both top and bottom panels . As      The asymmetrical
duct provides a wide versatility shown in Figures 4 and 5: AT = AB = 0, for
rectangular  55  in fans installations since the mounting angle A could
duct 71 in Figure 4 and | + ET | = |- EB |, for symmet-  vary depending on
the application. The normal desir- rical expansion duct 80 shown on Figure
5. In such  able range for angle A is Ito 60[err] for typical air-moving
contours, the vertical asymmetrical velocity profile of  fan applications,
while, for example, in case of cooling 4    7                   EP 0 369
783 B1                 8 towers the preferable spectrum is from 5[err] to
45[err].     opening at an angle of between 1[err] to 60[err]. The
alternative duct concept shown as 90 in Fig- ure 6 has zero degree
angularity between inlet plane  3. A centrifugal fan and transition duct as
claimed In 92 and outlet 96. Note that bottom plate 94 is straight,  claim
2 wherein the bottom plate (14) of said tran- although inlet 96 height is
always greaterthan inlet 92   5  sition duct is curved by forming a
plurality of flat height due to the curvature of top plate 98.
incremental sections. 4. A centrifugal fan and transition duct as claimed
in Claims                                                claim 3 wherein
the radius of curvature of said top 10      plate section (12) of said
transition duct is smaller 1. A centrifugal fan (40) coupled to a
transition duct  than the radius of curvature of said bottom plate (10),
section of said transition duct. said centrifugal fan comprising a
generally cylindrical housing having a generally rectangular  5. A
centrifugal fan and transition duct as claimed In fan outlet having sides,
a bottom and a top def in-  15  any of claims 1 to 4 wherein the side edges
are Ing a fan outlet area,                             concave along the
longitudinal direction of the said transition duct comprising
transition duct such that the width of the outlet a bottom plate section
(14),                 opening is greater than the width ofthe inletopen-
two side plate sections (16,18) extending    ing. upwardly from and joined
to lateral edges of said  20 bottom plate section,
6. A centrifugal fan and transition duct as claimed In and a top plate
section (12) having a con-   claim 1 wherein said bottom plate section (94)
of cave shaping along the longitudinal direction of   said transition duct
is straight and of lesser long- the transition duct and a positive angle of
expan-  itudinal length than said top plate section (98) of sion and having
lateral edges joined to top edges  25  said transition duct and wherein
said vertical of said side plate sections,                       edges of
Inlet and outlet openings of said transi- said bottom, side and top plate
sections     tion duct are parallel to one another. forming a generally
rectangular inlet opening (20) at one longitudinal side of said transition
duct and  7. A counterflow cooling tower (50) incorporating a a generally
rectangular outlet opening (22) at the   30  centrifugal fan and transition
duct as claimed In other longitudinal side of said transition duct,   any
preceding claim, said outlet of said transition said bottom plate section
(14) having eith-  duct being connected to the air inlet of the cooling er
a zero angle of expansion or a positive angle  tower. of expansion less
than that of said top plate whereby said duct between said top and bottom
35 plates gradually diverges from said inlet opening  Patentanspruche to
said outlet opening in the same direction of de- velopment as that of the
fan housing scroll devel-  1. Mit einem Einlafkanal (10) gekoppeftes
Zentrifu- opment,                                            galgebllse
(40), and characterised by said fan housing   40         wobel das
Zentrifugalgeblase ein alige- having a top cut-off element. (48) defining
an     mein zyllndrisches Gehfiuse mit allgemein recht- open blast area
confined between the sides and     winkligen GebliseauslaB aufweist, wobai
der the bottom of the fan outlet and the top cut-off ele-  GebliseauslaS
Seiten, elnen Unter- und ein ment, said blast area being of reduced area
com-   Oberteil aufweist, die elnen Geblaseauslalbe- pared to said outlet
area, and the top cut-off ele-  45  reich fesdegen, ment (48) being aligned
with the top plate (12) of      wobel der Obergangskanal umfal~t the inlet
opening of said transition duct such that      sin unteres Plattenteil
(14), the reduced blast area is matched in size and           zwei
Seitenplattenteile (16,18), die sich position with the inlet opening of the
transition  von SeltenrAndern des unteren Plattenteils nach duct.
50      oben erstrecken und mit diesen verbunden sind, und ein oberes
Plattenteil (12) mit konka- 2. A centrifugal fan and transition duct as
claimed in  ver Gestalt entlang der Lhngsrichtung des Ober- claim 1 wherein
said bottom plate section (14) of  gangskanals und positivem
Aufweitungswinkel said transition duct is of a greater longitudinal  und
mit Seitenrandern, die mit oberen Randern 



length than said top plate section (12) of said tran-  55  der
Seitenplattenteile verbunden sind, sition duct such that a first plane in
contact with     wobei die unteren, Seiten- und oberen the edges of said
inlet opening intersects a sec-  Plattenteile eine aligemeln rechtwinkllge
EinlaB- ond plane in contact with the edges of said outlet  hfnung (20) an
elner Lingsseite des Obergangs- 5    7                   EP 0 369 783 B1
8              * C L M S * towers the preferable spectrum is from 5[err] to
45[err].       opening at an angle of between 1[err] to 60[err]. The
alternative duct concept shown as 90 in Fig- ure 6 has zero degree
angularity between inlet plane  3. A centrifugal fan and transition duct as
claimed In 92 and outlet 96. Note that bottom plate 94 is straight,  claim
2 wherein the bottom plate (14) of said tran- although inlet 96 height is
always greater than inlet 92   5  sition duct is curved by forming a
plurality of flat height due to the curvature of top plate 98.
incremental sections. 4. A centrifugal fan and transition duct as claimed
in Claims                                                   claim 3 wherein
the radius of curvature of said top 10      plate section (12) of said
transition duct is smaller 1. A centrifugal fan (40) coupled to a
transition duct  than the radius of curvature of said bottom plate (10),
section of said transition duct. said centrifugal fan comprising a
generally cylindrical housing having a generally rectangular  5. A
centrifugal fan and transition duct as claimed In fan outlet having sides,
a bottom and a top defin-  15  any of claims 1 to 4 wherein the side edges
are Ing a fan outlet area,                               concave along the
longitudinal direction of the said transition duct comprising
transition duct such that the width of the outlet a bottom plate section
(14),                   opening is greater than the width of the Inlet
open- two side plate sections (16,18) extending      ing. upwardly from and
joined to lateral edges of said  20 bottom plate section,
6. A centrifugal fan and transition duct as claimed in and a top plate
section (12) having a con-     claim 1 wherein said bottom plate section
(94) of cave shaping along the longitudinal direction of     said
transition duct is straight and of lesser long- the transition duct and a
positive angle of expan-   itudinal length than said top plate section (98)
of sion and having lateral edges joined to top edges   25  said transition
duct and wherein said vertical of said side plate sections,
edges of inlet and outlet openings of said transi- said bottom, side and
top plate sections       tion duct are parallel to one another. forming a
generally rectangular inlet opening (20) at one longitudinal side of said
transition duct and  7. A counterflow cooling tower (50) Incorporating a a
generally rectangular outlet opening (22) at the   30  centrifugal fan and
transition duct as claimed In other longitudinal side of said transition
duct,     any preceding claim, said outlet of said transition said bottom
plate section (14) having eith-    duct being connected to the air inlet of
the cooling er a zero angle of expansion or a positive angle    tower. of
expansion less than that of said top plate whereby said duct between said
top and bottom   35 plates gradually diverges from said inlet opening
Patontansprizche to said outlet opening In the same direction of de-
velopment as that of the fan housing scroll devel-  1. Mit elnem
EinlaSkanal (10) gekoppeltes Zentrifu- opment,
galgeblAse (40), and characterised by said fan housing   40           wobel
das Zentrifugalgeblise ein allge- having a top cut-off element (48)
defining an        mein zylindrlsches GehAuse mit allgemein recht- open
blast area confined between the sides and       winkligen GobliseauslaM
aufwelst, wobel der the bottom of the fan outlet and the top cut-off ele-
GebllseauslaM Seiten, einen Unter- und ein ment, said blast area being of
reduced area corn-    OberteRl aufwelst, die einen GeblAseauslafbe- pared
to said outlet area, and the top cut-off ele-  45  reich festlegen, ment
(48) being aligned with the top plate (12) of         wobei der
Obergangskanal umfalt. the inlet opening of said transition duct such that
ein unteres Plattenteil (14), the reduced blast area is matched in size and
zwei Seitenplattenteile (16,18), die sich position with the inlet opening
of the transition    von SeitenrAndern des unteren Plattenteils nach duct.
so       oben erstrecken und mit diesen verbunden sind, und ein oberes
Plattenteil (12) mit konka- 2. A centrifugal fan and transition duct as
claimed in   ver Gestalt entlang der Lingarichtung des Ober- claim 1
wherein said bottom plate section (14) of    gangskanals und positivem
Aufweitungswinkel said transition duct is of a greater longitudinal    und
mit SeitenrAndern, die mit oberen RAndern length than said top plate
section (12) of said tran-  55  der Seitenplattenteile verbunden sind, 



sition duct such that a first plane in contact with        wobei die
unteren, Seiten- und oberen the edges of said inlet opening intersects a
sec-    Plattenteile eine allgemein rechtwinkdige Einla1&- ond plane in
contact with the edges of said outlet   8ffnung (20) an einer LAngsselte
des Obergangs- 5    9                   EP 0 369 783 B1                 10
* C L M S * kanals und eine allgemein rechtwinklige Auslal-   (98) des
Obergangskanals und bel welchen die offnung (22) an der anderen LAngsseite
des         vertikalen Rinder der Einlal1- und Auslallfffnun-
Obergangskanals bilden,                            gen des Obergangskanals
parallel zuelnander wobel das untere Plattenteil (14) entweder
verlaufen. eonen Null-Aufweitungswinkdl oder elnen positi-   5 von
Aufweltungswinkel aufwelst, der kleiner als  7. GegenstromkuhIturm (50)
umfassend sin Zentri- Jener der oberen Plate lst, wodurch der Kanal
fugalgeblase und elnen Obergangskanal nach el- zwischen der oberen Platte
und der unteren Plat-   nem der vorhergehenden Ansprfche, wobel der te
aIlmahilch von der Einial&ffnung zu der Aus-    AuslaI des Obergangskanals
mit dem Luftelnlal laBoffnung In der glelchen Entwickiungsrichtung   tO
des KOhliturms verbunden lst. auselnanderliuft wie die
Spiralentwicklungsrich- tung des Geblasegehiuses, dadurch gokennzalchnot,
daB das Ge-       Rovendicatlons blfisegehiuse ein oberes AbschluBelement
(48) aufweist, das einen zwischen den Seiten. und   15  1. Ventilateur
centrifuge (40) coupli A un conduit do dem Boden des Gebiliseauslasses und
dem obe-       transition (10), ren AbschluBelementeingeschlossenen,
offenen            le ventilateur centrifuge comprenant un
LuftausstofBbereich festiegt, wobel der Luftaus-   bottler de forms
g6nerale cylindrique ayant une stol~berelch im Verglelch zu dem
AuslaBbereich     sortie de ventilateur de forms g6nbrale rectangu- elne
verminderte Flache aufweist und wobei das   20  laire ayant des cot6s, un
fond et une partie supe- obere Abschluselement (48) zu der oberen Platte
rieure d6limitant une zone de sortie de ventila- (12) der Einla&B8ffnung
des Obergangskanals        teur, derart ausgerichtet ist, daS die
verminderte Luft-      le conduit de transition comprenant ausstolflache in
GrOge und Position an die Ein-          un trongon (14) de plaque
Inferleure, laloffnung des Obergangskanals angepalt ist.   25        deux
troncons (16, 18) de plaque laterale qui remontent de bords lat6raux du
trongon de 2. Zentrifugalgeblise und Obergangskanal nach          plaque
inf6rteure et sont raccordes A ces bords Anspruch 1, bel welchen das untere
Plattenteil     lateraux, et (14) des Obergangskanals linger ausgebildet
ist          un troncon (12) de plaque supirieure als das obere Plattenteil
(12) des Obergangska-  30  ayant une forms concave dans la direction longi-
nals, so daM sine erste Ebene, die die Rinderder   tudinale du conduit de
transition et un angle po- ElnlaBaffnung beruhrt, sine zweite Ebene, die
sitif de divergence et ayant des bords lateraux die Rander der
Auslaloffnung berfihrt, unter ei-   raccordes A des bords sup6rieurs des
troncons nem Winkel von zwischen 10 und 600 schneidet.      de plaque
lat6rale, 35           les trongons de plaques inf6rieurs, laterale 3.
Zentrifugalgeblase und Obergangskanal nach          et supdrieure formant
une ouverlure d'entr6e Anspruch 2, be! welchen die untere Platte (14)
(20) de forms gen6rale rectangulaire d'un cbt6 des Obergangskanals durch
Ausbildung einer         longitudinal du conduit de transflton et une
ouver- Mehrzahl flacher; Inkrementaler Abschnitte ge-     ture (22) de
sortie de forms g6n6rale rectangulal- krlrmmt lst.
40      re de lIautre cote longitudinal du conduit de tran- sition, 4.
Zentrifugalgeblise und l0bergangskanal nach              Is trongon (14) de
plaque Inf6rieure for- Anspruch 3, bel welchen der Krimmungsradius
mant un angle de divergence nul ou un angle de des oberen Plaftentells (12)
des Obergangska-      divergence positif qui eat inf6rieur A celul de la
nals kleiner als der Krulmmungsradius des unto-  45  plaque superieure, si
bien quo le conduit compris ren Plattentells des O~bergangskanals let.
entre les plaques superieure et inferleure diverge progressivement de
l'ouverture d'entr6e A l'ou- 5. Zentrifugalgeblise und Obergangskanal nach
ei-      verture de sortie, dans le sens de dbveloppement nem der
Anspruiche I bis 4, bei welchen die Sei-   de la volute du bottler du
ventilateur, et tenrander langs der Lingsrichtung des Ober-  5o
caractbrise en ce quo le bottier du ventila- gangskanals konkav sind, so
daB die Breite der     tour a un 6l6ment supbrieur de coupure (48) qui
Auslalofflnung gro1er 1st als die Breite der Ein-  delimite une zone
ouverte de soufflage d6Ilmkt6e laloffnung.
entre les c6tbs et la partse inferieure de la sortie du ventilateur et
l6lbment sup6rleur de coupure, 6. Zontrifugalgeblase und Obergangskanal
nach   5s    la zone de soufflage ayant une section redulte 



Anspruch 1, bel welchen das untere Plattenteil     par rapport A la zone de
sortle, et elb'6ment supe- (94) des Obergangskanals gerade ist und eine
rieur de coupure (48) etant alignA sur la plaque kleinere Lange aufweist
als das obere Plattenteil  superieure (12) de l'ouverture d'entrie du
conduit 6    * r    . ,   11     EP 0 369 783 B1                   12   |
11111 111lii l   11! de transition de maniere que la zone reduite de
soufflage sit des dimensions et une position adaptees A louverture dentree
du conduit de transition. 5 2. Ventilateur centrifuge et conduit de
transition se- Ion la revendlcation 1, dans lesquels le trongon (14) de
plaque Inferieure du conduit de transition a une longueursuperieure au
troncon (12) de pla- que superieure du conduit de transition si blen   l0
qu'un premier plan qui set au contact des bords de l'ouverture d'entrde
recoup. un second plan qui est au contact des bords de l'ouverture de
sortie sulvant un angle compris entre I et 600. 15 3. Ventilateur
centrifuge et conduit de transition se- lon la revendication 2, dans
lesquels la plaque in- ferleure (14) du conduit de transition est courb~e
parformation de plusleurs trongons plats e61men- taires.
20 4. Ventilateur centrifuge et conduit de transition se- lon la
revendication 3, dans lesquels le rayon de courbure du trongon (12) de
plaque superieure du conduit de transition esat inferieur au rayon de   25
courbure du troncon de plaque Inferleure du conduit de transition. 5.
Ventilateur centrifuge et conduit de transition se- Ion l'une quelconque
des revendications I A 4,  30 dans lesquels lee les bords lateraux sont
conca- ves dans la direction longitudinale du conduit de transition si bien
quo la largeur de l'ouverture de sortie eat superieure A la largeur de
l'ouverture drentree.                                   35 6. Ventilateur
centrifuge at conduit de transition se- Ion la revendication 1, dans
lesquels le trongon (94) de plaque inf6rieure du conduit de trapsition eat
rectiligne et a une longueur Inferieure A cells  40 du trongon (98) de
plaque sup6rieure du conduit de transition, et les bords verticaux des
ouvertu- res d'entree et de sortie du conduit de transition sont
paralleles. 45 7. Tour (50) de refroldiesement A contre-courant, comprenant
un ventilateur centrifuge et un conduit de transition selon l'une
quelconque des revendications pr6c6dentes, la sortie du conduit de
transition etant raccordee A l'entree d'air de la  5o tour de
refroidissement. 55    


