(19)

DANMARK (19 DK/EP 3341608 T3

(12) Oversaettelse af
europaeisk patentskrift

Patent-og
Varemarkestyreisen

(51)
(45)

(80)

Int.Cl.: F03D 1/04(2006.01)
Overseettelsen bekendtgjort den: 2019-11-25

Dato for Den Europaeiske Patentmyndigheds
bekendtgarelse om meddelelse af patentet: 2019-09-04

Europaeisk ansggning nr.: 16770101.0

Europeeisk indleveringsdag: 2016-08-24

Den europeeiske ansggnings publiceringsdag: 2018-07-04
International ansggning nr.: PL2016000090

Internationalt publikationsnr.: WO2017034426

Prioritet: 2015-08-25 PL 41366415

Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE Sl SK SM TR

Patenthaver: Staszér, Roman, Ul. Jednosci Narodowej 8, 97-300 Piotrkow Trybunalski, Polen
Opfinder: Staszoér, Roman, Ul. Jednosci Narodowej 8, 97-300 Piotrkow Trybunalski, Polen
Fuldmaegtig i Danmark: Patrade A/S, Ceresbyen 75, 8000 Arhus C, Danmark

Benaevnelse: Tunnelvindturbine med en horisontal rotorrotationsakse

Fremdragne publikationer:

US-A- 4 548 548

US-A1- 2012 001 428
US-A1-2013 195 655



DK/EP 3341608 T3



DK/EP 3341608 T3

DESCRIPTION

[0001] The subject of the invention is a single stage diffuser wind turbine with a horizontal axis
of the rotor rotation, converting kinetic energy of air into rotational mechanical energy and then
transformed into electric energy in a current generator.

[0002] The development of tunnel wind turbines results mainly from the elimination of losses of
centrifugal kinetic energy of air and the possibility to recover it through additional increase of
the speed of air flowing through a rotor built into the throat of the diffuser. There are many
various solutions of single stage diffuser wind turbines with a horizontal axis of the rotor
rotation, the design of which is to ensure high power coefficient from the area covered by the

rotor [W/m2]. The condition is to accelerate and increase the volume of the stream of air in the
throat, which requires maintaining relatively laminar air flow through the diffuser while keeping
the obtuse angle as wide as possible. There are known many wind turbines with solutions
employing swirls to support stabilisation of the stream of air flowing through the diffuser and to
prevent detachment of the air flow from the wall in the obtuse zone at the outlet of the diffuser
as well as behind the nacelle.

[0003] Due to the full use of the wind energy in the contemporary solutions of tunnel turbines,
there are acceptably used small gaps between the upper ends of blades and the surface of the
throat and practically gapless connection with the hub. The selection of the upper gap
dimension only takes into account the assembly and installation conditions, the elongation of
blades loaded with centrifugal force and the radial "runout" with the permissible wear of the
hub bearing. The swirls of air generated in such small gaps - practically not exceeding 0.05%
of the throat radius - have negligibly small energy and their impact on the flow of air behind the
rotor in the underpressure-divergent part of the diffuser is negligibly small.

[0004] There are known solutions of tunnel turbines, presented, among others, in patent
descriptions W02009063599, W02010005289, W02014134032 and JP2003278635 in which
there is a flange offset perpendicularly outwards behind which underpressure and
circumferential swirls are formed along the edge of the flange with axes lying in the plane
perpendicular to the axis of the diffuser. There is also known a solution presented in the
description JP2006152854 with a rotor situated in the plane of the throat of the diffuser, the
wall of which has an aeronautical profile in the cross-section. The inner surface of the wall of
the diffuser, near the outlet, is perforated with numerous nozzles which are connected through
channels conducted through ribs connecting the diffuser with the nacelle with a suction nozzle
situated in the axis of the rear end of the nacelle. The underpressure existing behind the
nacelle causes air to be sucked in through the holes of an open end zone of the diffuser, with a
preferable result of near-wall layers of flowing air being sucked to the diffuser wall with an air
flow stabilisation effect.

[0005] Apart from the above mentioned, there is also known a solution of a turbine presented
by the patent description US4720640, containing an immobile diffuser in the form of a
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rotational body, the wall of which has a convex-concave shape with its nose directed towards
the inflowing air. There is a rotor with blades situated in the diffuser throat plane, the blades
being connected with their lower ends with a hub bearing mounted coaxially with the diffuser.
The contour of the hub is consistent with an aerodynamic profile of the nacelle. The upper
ends of the blades are connected with a rotational ring situated in a ring recess of the diffuser,
the inner surface of the ring forming the diffuser throat zone. The description presents two
possible embodiments of the turbine: with a current generator built into a ring recess of the
diffuser and with an electric generator built into the nacelle and a rotor of which is driven from
the side of the rotor hub. Another prior art device is known from US2013195655. It discusses
the distance between the blade root and the hub but merely in the context of adjusting the
clearance between the blade tip and the shroud.

[0006] The technical problem solved by the present invention is an increase of the efficiency of
a diffuser wind turbine by intensifying the preferable impact of swirls to reduce the total
resistance of flow and to increase the stream of the volume of air flowing through the turbine.

[0007] The turbine according to the present invention has, similarly as in the solutions
described above, an immobile diffuser in the form of a rotational body, the wall of which has, in
its axial section, the shape of a convex-concave aeronautical profile with its nose directed
towards the inflowing air and which is supported on the turbine mast by the wind direction
bearing set. In the diffuser throat plane there is a bearing mounted blade rotor, the blades of
which are connected by their lower ends with the hub bearing mounted coaxially with the
diffuser. The hub has a contour consistent with a streamlined profile of the nacelle which is
connected by ribs with the diffuser. The essence of the invention consists in that the lower ends
of the blades are set away from the hub surface by the dimension of the lower gap determined
by the height of connectors fixed to the lower ends of the blades and to the hub. In this case,
the dimensions of the upper gap, between the upper ends of the blades and the surface of the
throat and the lower gap have dimensions ranging from 0.5 to 15% of the throat radius,
preferably from 3 to 8%.

[0008] A solution of the turbine is preferable where the upper gap is determined by the height
of the connectors fixed to the upper ends of the blades and to a rotational ring which rotates in
a circumferential recess of the diffuser and the inner surface of which has the shape of a
throat.

[0009] In both solutions presented above it is preferable if the ratios of the dimensions of the
upper and lower gaps to the corresponding lengths of chords of the profiles on the ends of the
blade have values ranging from 0.20 to 2.5, preferably from 0.6 to 1.2.

[0010] It is preferable in a turbine without a rotational ring if each of the blades is mounted to
the hub by two connectors with a round cross section and which are fixed in a radial direction

near endings of the profiles of the lower ends of the blades.

[0011] It is preferable in a turbine with a rotational ring if each of the blades is mounted to the
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rotational ring and to the hub by two connectors with a round cross section, fixed in a radial
direction near endings of the profiles of the upper end and the lower end of the blades.

[0012] It is also preferable if the side of the nacelle has the shape being a mirror reflection of a
section of the inner surface profile of the diffuser, the ends of the section being determined by
points of intersection of the straight line parallel to the diffuser axis and the line conducted
through the front point of the diffuser nose advance and the point of intersection of this line and
the profile of the open part of the diffuser.

[0013] In another preferable embodiment, the ratio of the area of the axial projection of the
blades on the throat plane to the active area of flow through the throat has a value ranging
from 0.02 to 0.30, preferably from 0.10 to 0.15.

[0014] It is also preferable if the ratio of the inlet hole area to the active area of flow through
the throat has a value ranging from 1.0 to 1.6, preferably 1.20 to 1.30 and, in reference to the
outlet hole area, it has a value ranging from 0.5 to 0.9 and most preferably from 0.65 to 0.75.

[0015] The invention achieves optimum effects when specific geometrical relations of the
diffuser which determine its obtuse angle are maintained. The ratio of the diffuser length to the
diameter of the throat should have a value ranging from 0.3 to 1.1, preferably from 0.6 to 0.8,
and in relation to the diameter of the outlet hole, a value ranging from 0.1 to 0.9, preferably
from 0.4 to 0.6, whereas, in relation to the diameter of the inlet hole, a value ranging from 0.2
to 1.0, preferably from 0.5 t0 0.7.

[0016] In an embodiment of the turbine with a rotational ring, it is preferable if the
circumferential recess is formed by a round support frame of a C-shaped cross section open in
the direction of the rotor rotation axis and to which composite coatings determining the
aeronautical profile of the diffuser and a lower module of the wind direction bearing set are
mounted.

[0017] The electrical current generator in the embodiment of the turbine without a rotational
ring is a generator built in a nacelle, the rotor of which is driven from the rotor hub while, in a
turbine with a rotational ring, the current generator is built inside a support frame, fixed
magnets are mounted on the external circumference of the rotational ring and induction coils
are fixed to the support frame.

[0018] In a high power turbine, made according to the invention, the elements of large overall
dimensions: the diffuser, its support frame, coatings of the aeronautical profile, the rotational
ring and elements of the current generator are divided into circumferential sections with the
maximum dimensions enabling transport in standard containers, the sections being
interconnected on the place of operation into the required working shape.

[0019] The solution of the turbine according to the invention in the wall layers of the diffuser
and the nacelle generates swirl structures having axes essentially parallel to the axis of the
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diffuser and significant energy while simultaneously minimising the swirl structures having
perpendicular axes. The impact of the swirls caused by the invention produces pressure
changespreventing the distraction of air jets from the surface of both the diffuser and the
nacelle. The phenomena are effective when the indicated sizes of the gaps and dimensional
relations are used. The flow resistances are preferably minimised by the circumferential
symmetrisation of flow obtained by a mirror-like shape of the diffuser and the nacelle.

[0020] The invention will be fully comprehensible through a description of exemplary
embodiments of the turbines shown on the drawing, the particular figures of which present:

Fig.1 - front view of the turbines from the air inlet side, presenting:

¢ on the upper half, an embodiment with the rotor blades connected on both ends by
connectors with the rotational ring and with the nacelle hub, and,

e on the lower half, an embodiment with the rotor blades connected by connectors only
with the hub, in an embodiment without the rotational ring,

Fig.2 - axial section through the A-A line with Fig.1,
Fig.3 - detail B of the drawing in Fig.2,

Fig.4 - cross section through the C-C line with Fig.3,
Fig.5 - detail D of the drawing in Fig.2,

Fig.4 - cross section through the E-E line with Fig.5,

Fig.7 - axial section through the diffuser and the nacelle with marking of the characteristic
dimensions of the diffuser,

Fig.8 - front view of the turbine support frame with a rotational ring,
Fig.9 - detail F of the drawing in Fig.8, in perspective,
Fig.10 - detail G of the drawing in Fig.8, in perspective,

Fig.11- perspective "exploded" view of elements of the turbine with a rotational ring and a
current generator in the diffuser,

Fig. 12 - graph of the impact of relative sizes of the upper gap and the lower gap on the
mechanical power of the turbine according to the data obtained while testing the exemplary
embodiment with a rotational ring,

Fig. 13 - graph of the impact of the ratio of the upper gap and the lower gap size to the
corresponding lengths of chords of blade ends on the mechanical power of the turbine, the
graph being made for the exemplary embodiment with a rotational ring.
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[0021] The tunnel turbines according to the invention, similarly to the known solutions, have
the diffuser 1 and the rotor 2 which is bearing mounted with the hub 3 in the nacelle 4 fixed
coaxially by three radial ribs 5 before the throat R; of the diffuser 1. The diffuser 1 has a form
of a rotational body, the wall of which has the shape of a convex-concave aeronautical profile
in the axial section. The aeronautical profile of the diffuser 1 is directed with its nose towards
the inflowing air. The diffuser 1 in the lower point of the external wall of the side has a seat of
the bearing set 6 for the alignment of the turbine with the direction of wind, of a vertical rotation
axis and with which the turbine is supported on the mast not visible in the drawing. The rotor 2,
with, for example, 11 blades 7, rotates in the plane of the throat R of the diffuser 1.

[0022] Fig.1 presents two basic optional embodiments of the turbines according to the
invention, differing by the design of the rotor 1. In the embodiment shown on the upper half of
Fig.1, the upper ends of the blades 7 are connected by spacer connectors 8 with the rotational
ring 9 situated in the recess 10 of the diffuser and the inner area of which has the shape of the
profile of the throat R; of the diffuser 1. On the other hand, in the embodiment according to the

lower half of Fig.1, the upper ends of the blades 7 are free. In both embodiments, the lower
ends of the blades 7 are connected by spacer connectors 8 with the hub 3 having a contour
consistent with the aerodynamic profile of the nacelle 4. Between the upper ends of the blades
7 and the surface of the throat R; of the diffuser 1 there exist upper gaps z1 which, in the

embodiment with the rotational ring 9, are determined by the length of the connectors 8. The
lower ends of the blades 7 are set away from the surface of the hub 3 by the dimension of the
lower gap z2 of a length of the connectors 8 mounted to the lower ends of the blades 7 and to
the hub 3. The dimensions of the upper gap z1 and the lower gap z2 can be equal or different
but their values should always range from 0.5 to 15% of the radius of the throat R;. For a

prototype embodiment, this relation amounts to 3.2% with the typical dimensions of the turbine:
upper gap z1, lower gap z2 z1 =z2 =50 mm

length of the chord of the upper end of the blade ¢c1 = 50 mm

length of the chord of the lower end of the blade ¢2 =66 mm

diffuser throat radius Ry = 1530 mm
inlet hole radius R; = 1700 mm
outlet hole radius Ry = 2026 mm
nacelle radius R, = 165 mm
diffuser length Ly = 2170 mm
nacelle length Ly, = 1360 mm

surface of axial projection of 11 blades x 25240 mm?= 277641 mm?
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[0023] The ratios of the dimensions of the upper gaps z1 and the lower gaps z2 to the
corresponding lengths 7 of the chords ¢1 and ¢c2 on the ends of the blade 7 of the profiles are
also essential for the efficiency of the structure of swirls in the turbine according to the
invention. Their values should range from 0.20 to 2.5 and in the present exemplary
embodiment, where z1 = z2, they amount to 7 and 1.0, respectively. In both embodiments, the
blades 7 of the rotor 2 are fixed to the hub 3 through two connectors 8 of a round cross section
which are fixed with their axes in a radial direction and near the endings of profiles of lower
ends of the blades 7. In the embodiment with the rotational ring 9, the upper ends of the
blades 7 are also connected by the same two stud connectors 8 to the rotational ring 9. The
circumferential symmetrisation of flow through the diffuser 1 is also important for the invention.
It has been achieved as a result of shaping the nacelle 4 according to a mirror reflection of a
section of the inner surface profile of the diffuser 1, the ends of the section being determined
by the points of intersection of the straight line I; parallel to the diffuser axis O-O and the line
conducted through the front point of advance of the nose 17 of the diffuser and the point I, of
the inner surface of the open part of the diffuser. The high efficiency of the impacts of the
initiated system of swirls is achieved while maintaining proper dimensional relations which in
the examined turbine amount to:

» the ratio of the axial projection of the blades 7 onto the plane of the throat R; to the
active area of flow through the throat R; with the nacelle choke taken into account has a

value of 0.12,
« the ratio of the area of the inlet hole R; to the active area of flow through the throat R;

has a value of 1.22,

» the ratio of the area of the inlet hole R; to the area of the outlet hole Ry has a value of
0.7,

« the ratio of the length L4 of the diffuser 1 to the diameter of the throat R; has a value of
0.7,

« the ratio of the length Lq of the diffuser 1 to the diameter of the outlet hole R, has a

value of 0.53, and
 the ratio of the length Ly of the diffuser 1 to the diameter of the inlet hole R; has a value

of 0.64. The obtuse angle 9° results from the dimensions of the tested diffuser 1 as
being contained between the aeronautical profile chord and the diffuser axis O-O.

[0024] Furthermore, the circumferential recess 10 in the diffuser 1 for the rotational ring 9 is
formed by a round support frame 11 of a C-shaped cross section open in the direction of the
diffuser axis O-O and to which are mountedcomposite coatings, the front one 12 and the rear
one 13, determining the aeronautical profile of the diffuser 1 and the lower module 14 of the
bearing set 6 of the wind direction. In the embodiments of the turbine without the rotational ring
9 but also with the rotational ring 9, the current generator may be an electric generator 15 built
into the nacelle 4 with the rotor driven from the hub 3 of the rotor 2. On the other hand, in the
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embodiment with the rotational ring 9, the current generator 16 is preferably built in the support
frame 11, with fixed magnets mounted on the outer circumference of the rotational ring 9 and
with the induction coils fixed to the support frame 11. An embodiment of the turbine with the
current generator 16 in the diffuser 1 and the electric generator 15 in the nacelle 4 is also
possible.

[0025] Due to the significant dimensions of the high power turbine and the resultant transport
problems, the diffuser 1, its support frame 11, coatings 12, 13, 14 of an aeronautical profile,
the rotational ring 9 and elements of the current generator 16 are divided into circumferential
sections with maximum dimensions enabling transport in a standard container. In the operation
location, they are assembled by being interconnected by means of fasteners 18 into the
required working shape of the turbine.

[0026] The prototype turbine in the embodiment with the rotational ring 9 was tested in an
aerodynamic tunnel. With the speed of wind of 5 m/s, the turbine according to the described
embodiment of the invention showed a significant increase of the mechanical power Pq in

relation to the power of the turbine Py having the same diffuser and rotor without the lower gap
z2 = 0 and with a small upper gap z1 = 6 mm, constituting 0.39 % of the radius of the throat R;

= 1530 mm. The chart in Fig. 12 shows the increase of power. The results of the test of the
impact of the ratio of dimensions of the upper gap z1 and the lower gap z2 to the
corresponding lengths of the chords ¢1 and c¢2 of the ends of the blade on the increase of
mechanical power are shown on the chart in Fig. 13. Both charts confirm an increase of power
of the turbine with features of the invention which initiate swirls with an effect of much more
stabilised and reduced air flow resistance.

[0027] To a designer who is an expert in this field, a solution of a turbine containing essential
features of the present invention is obvious - that is, the dimensionally specified upper gaps z1
and lower gaps z2 generating a preferable system of swirls - the design of the turbine being
complemented with a mechanism of change of the advance angle of the blades 7, the
mechanism being built into the nacelle.

LIST OF FIGURE MARKINGS

[0028]
1. diffuser
2. rotor
3. hub
4. nacelle

5. rib
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6. bearing set

7. blade

8. connector

9. revolving ring

10. recess

11. support frame

12. front coating of profile

13. rear coating of profile

14. lower module with bearing set
15. electric generator

16. current generator

17. aeronautical profile nose

18. fastener

z1 upper gap

z2 lower gap

c1 length of the chord of the upper end of the blade
¢2 length of the chord of the lower end the blade
O-0 diffuser axis

Rt diffuser throat radius

Ri inlet hole radius

Rh nacelle hub radius

Ro outlet hole radius

L4 diffuser length
Ly nacelle length
| straight line parallel to the diffuser axis, conducted through the front point of the noseadvance

I point of intersection of the straight line |; and the inner surface of the diffuser profile
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P, mechanical power of the turbine according to the exemplary embodiment of the invention

P, mechanical power of the turbine with the same diffuser with z1 = 6 mm and z2 = 0 mm
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PATENTKRAV

1. Tunnelvindturbine med en horisontal rotorrotationsakse, omfattende:

- en diffusor (1) 1 form af et roterende legeme, hvis vaeg 1 sin aksiale sektion har for-
men af en konveks-konkav aeronautisk profil med en n®se (17) konstrueret til at vere
rettet mod indstremmende luft og som er understgttet af et vindretningslejes®t (6) af
en vertikal rotationsakse pa turbinemasten, og

- en rotor (2) med blade (7), der roterer i planet af en hals (Rt) af diffusoren (1) og
nedre ender er forbundet med et nav (3) leje monteret koaksialt med diffusoren (1) og
med en kontur, der er i overensstemmelse med en aerodynamisk profil af en nacelle
(4), som er forbundet med ribber (5) med diffusoren (1), kendetegnet ved, at de nedre
ender af bladene (7) er placeret vek fra overfladen af navet (3) ved dimensionen af
den nederste spalte (z2), hvor dimensionen bestemmes af hgjden pa konnektorerne (8)
monteret pa de nederste ender af bladene (7) og til navet (3), hvor dimensionerne af
den gverste spalte (z1) mellem de gvre ender af bladene (7) og overfladen af halsen
(Rt) og den nederste spalte (z2) ligger i omradet fra 0,5 til 15% af halsens radius (Rt),

fortrinsvis fra 3 til 8 %.

2. Turbine ifglge krav 1, kendetegnet ved, at den gverste spalte (z1) bestemmes af
hgjden af konnektorerne (8) fastgjort til de gvre ender af bladene (7) og til den rote-
rende ring (9), der roterer i en periferisk udsparing (10) af diffusoren (1), og hvis ind-

vendige overflade har en form af halsen (Rt).

3. Turbine ifglge krav 1 eller 2, kendetegnet ved, at forholdet mellem dimensionerne
af de gverste spalter (z1) og de nederste spalter (z2) til de tilsvarende lengder af kor-
der (c1, c2) pa enderne af bladene (7) af profilerne har verdier i omradet fra 0,20 til

2,5, fortrinsvis fra 0,6 til 1,2.

4. Turbine ifglge krav 1, kendetegnet ved, at hvert af bladene (7) er monteret pa na-
vet (3) af to konnektorer (8) med et rundt tvarsnit, og som er fastgjort i en radial ret-

ning ner enderne af profilerne pa de nederste ender af bladene (7).
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5. Turbine ifglge krav 2, kendetegnet ved, at hvert af bladene (7) er monteret pa den
roterende ring (9) og pa navet (3) af to konnektorer (8) med et rundt tversnit (d), fast-
gjort 1 en radial retning ner enderne af profilerne af den gverste ende og den nedre

ende af bladene (7).

6. Turbine ifplge krav 1 eller 2, kendetegnet ved, at sidevaeggen af nacellen (4) har
en form, der er en spejlreflektion af en sektion af diffusorens (1) indre overfladeprofil,
hvor sektionens ender bestemmes af sk@ringspunkter mellem den lige linje (li), der er
parallel med diffusoraksen (O-0), og det der fgres gennem det forreste punkt forudga-
ende for nasen (17) af diffusoren (1) og punktet (lh) af den indre overflade i den abne

del af diffusoren (1).

7. Turbine ifglge krav 1 eller 2, kendetegnet ved, at forholdet mellem omradet for det
aksiale fremspring af alle blade (7) pa halsplanet (Rt) til det aktive strgmningsomrade
gennem halsen (Rt) har en verdi i omradet fra 0,02 til 0,30, fortrinsvis fra 0,10 til
0,15.

8. Turbine ifglge krav 1 eller 2, kendetegnet ved, at forholdet mellem omradet for
indlgbshullet (Ri) og det aktive strgmningsomrade gennem halsen (Rt) har en verdi i

omradet fra 1,0 til 1,6, fortrinsvis fra 1.20 til 1.30.

9. Turbine ifglge krav 1 eller 2, kendetegnet ved, at forholdet mellem omradet for
indlgbshullet (Ri) og omradet for udlgbshullet (Ro) har en verdi i omradet fra 0,5 til
0,9, fortrinsvis fra 0,65 til 0,75.

10. Turbine ifglge krav 1 eller 2, kendetegnet ved, at forholdet mellem diffusorens
(1) leengde (Ld) til halsens diameter (Rt) har en veerdi i omradet fra 0,3 til 1,1, for-

trinsvis fra 0,6 til 0,8.

11. Turbine ifglge krav 1 eller 2, kendetegnet ved, at forholdet mellem diffusorens
(1) lengde (Ld) til udigbshullets (R0) diameter har en verdi i omradet fra 0,1 til 0,9,
fortrinsvis fra 0,4 til 0,6, hvorimod leengden (Ld) af diffusoren (1) i forhold til diame-
teren af indlgbshullet (Ri) har en veerdi i omradet fra 0,2 til 1,0, fortrinsvis fra 0,5 til
0,7.
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12. Turbine ifglge krav 2, kendetegnet ved, at den perifere udsparing (10) i diffuso-
ren (1) er dannet af en rund understgtningsramme (11) af et C-formet tveersnit abent i
retning af diffusorens (1) akse, og hvortil der er monteret kompositbelegninger (12,
13), der bestemmer den aeronautiske profil af diffusoren (1) og det nederste modul

(14) af lejesttet (6) 1 vindretningen.

13. Turbine ifglge krav 1 eller 2, kendetegnet ved, at den har en elektrisk generator

(15) indbygget i nacellen (4), hvis rotor er drevet fra rotorens (2) nav (3).

14. Turbine ifglge krav 12, kendetegnet ved, at der er en strgmgenerator (16), der er
indbygget inden i stgtterammen (11), med faste magneter monteret pa den ydre om-

kreds af den roterende ring (9) og med induktionsspoler fastgjort til stgtterammen

(11).

15. Turbine ifglge krav 1 eller 2 eller 14, kendetegnet ved, at diffusoren (1), dens
understgtningsramme (11), belegninger (12,13) af den aeronautiske profil, den rote-
rende ring (9) og elementerne 1 strgmgeneratoren (16) er opdelt i omkredssektioner
med de maksimale dimensioner, der muligggr transport i standardcontainere, hvor
sektionerne samles ved at blive forbundet med fastggrelseselementer (18) til den kree-

vede arbejdsform af turbinen.
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