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DESCRIPTION

[0001] The present disclosure relates to wind turbine blades.

BACKGROUND

[0002] Wind turbines commonly used to supply electricity into the electrical grid generally comprise a rotor with a rotor hub and a
plurality of blades. The rotor is set into rotation under the influence of the wind on the blades. The rotation of the rotor shaft either
directly drives the generator rotor ("directly driven") or through the use of a gearbox

[0003] A variable speed wind turbine may typically be controlled by varying the generator torque and the pitch angle of the
blades. As a result, aerodynamic torque, rotor speed and electrical power will vary.

[0004] A common prior art control strategy of a variable speed wind turbine is described with reference to figure 1. In figure 1,
the operation of a typical variable speed wind turbine is illustrated in terms of the pitch angle (B), the electrical power generated
(P), the generator torque (M) and the rotational velocity of the rotor (w), as a function of the wind speed. The curve representing
the electrical power generated as a function of wind speed is typically called a power curve.

[0005] In a first operational range, from the cut-in wind speed to a first wind speed (e.g. approximately 5 or 6 m/s), the rotor may
be controlled to rotate at a substantially constant speed that is just high enough to be able to accurately control it. The cut-in wind
speed may be e.g. approximately 3 nv/s.

[0006] In a second operational range, from the first wind speed (e.g. approximately 5 or 6 m/s) to a second wind speed (e.g.
approximately 8.5 m/s), the objective is generally to maximize power output while maintaining the pitch angle of the blades
constant so as to capture maximum energy. In order to achieve this objective, the generator torque and rotor speed may be
varied so as keep the tip speed ratio A (tangential velocity of the tip of the rotor blades divided by the prevailing wind speed)
constant so as to maximize the power coefficient Cp.

[0007] In order to maximize power output and keep Cp constant at its maximum value, the rotor torque may be set in accordance

with the following equation: T = k.w?, wherein k is a constant, and w is the rotational speed of the generator. In a direct drive wind
turbine, the generator speed substantially equals the rotor speed. In a wind turbine comprising a gearbox, normally, a
substantially constant ratio exists between the rotor speed and the generator speed.

[0008] In a third operational range, which starts at reaching nominal rotor rotational speed and extends until reaching nominal
power, the rotor speed may be kept constant, and the generator torque may be varied to such effect. In terms of wind speeds,
this third operational range extends substantially from the second wind speed to the nominal wind speed e.g. from approximately
8.5 m/s to approximately 11 m/s.

[0009] In a fourth operational range, which may extend from the nominal wind speed to the cut-out wind speed (for example from
approximately 11 m/s to 25 m/s), the blades may be rotated ("pitched") to maintain the aerodynamic torque delivered by the rotor
substantially constant. In practice, the pitch may be actuated such as to maintain the rotor speed substantially constant. At the
cut-out wind speed, the wind turbine's operation is interrupted.

[0010] In the first, second and third operational ranges, i.e. at wind speeds below the nominal wind speed (the sub-nominal zone
of operation), the blades are normally kept in a constant pitch position, namely the "below rated pitch position”. Said default pitch
position may generally be close to a 0° pitch angle. The exact pitch angle in "below rated" conditions however depends on the
complete design of the wind turbine.

[0011] The before described operation may be translated into a so-called power curve, such as the one shown in figure 1. Such
a power curve may reflect the optimum operation of the wind turbine under steady-state conditions. However, in non-steady state
(transient) conditions, the operation may not necessarily be optimum.

[0012] In modern variable speed wind turbines, this kind of control or variations on this idea are generally implemented. The
control implemented is thus quite different from e.g. active stall and passive stall wind turbines. In active stall machines, above the
nominal wind speeds, the blades are pitched so as to cause stall and thus reduce the aerodynamic torque. In passive stall
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machines, the blades are not rotated but instead are designed and mounted such that stall automatically occurs at higher wind
speeds.

[0013] As further background, basic aerodynamic behaviour of (the blades of) a wind turbine is explained with reference to
figures 2a - 2c.

[0014] In figure 2a, a profile of a wind turbine blade is depicted in operation. The forces generated by the aerodynamic profile
are determined by the wind that the profile "experiences", the effective wind speed Ve. The effective wind speed is composed of

the axial free stream wind speed V5 and the tangential speed of the profile Vi The tangential speed of the profile Vi is determined
by the instantaneous rotor speed wand the distance to the centre of rotation of the profile, the local radius r, i.e. V= w.r.

[0015] The axial free stream wind speed Vj is directly dependent on the wind speed V, and on the speed of the wind
downstream from the rotor Vgown, that is Vg = %(VwtVdown). The axial free stream wind speed may e.g. be equal to

approximately two thirds of the wind speed Vy,.

[0016] The resultant wind flow, or effective wind speed Vg, generates lift L and drag D on the blade. A blade may theoretically be
divided in an infinite number of blade sections, each blade section having its own local radius and its own local aerodynamic
profile. For any given rotor speed, the tangential speed of each blade section will depend on its distance to the rotational axis of
the hub (herein referred to as local radius).

[0017] The lift generated by a blade (section) depends on the effective wind speed Vg, and on the angle of attack of the blade
(section) a, in accordance with the following formula:

1 )2
L= EPCL‘IQ ) s
wherein p is the air density, Vg is the effective wind speed, C_is the lift coefficient (dependent on the angle of attack o and on the

form of the aerodynamic profile of the blade section), and S is the surface of the blade section.

[0018] Similarly, the drag D generated by a blade section can be determined in accordance with the following equation:
1
p=- pCV2S,
wherein Cp is the drag coefficient dependent on the angle of attack a and on the form of the aerodynamic profile of the blade

section.

[0019] For an entire wind turbine blade, the contribution to lift and drag of each blade section should be summed to arrive at the
total drag and lift generated by the blade. The resultant wind force on a blade is represented by reference sign F in figure 2a.
The resultant wind force may be seen to be composed of Lift (L) and drag (D), as the wind forces relatively perpendicular to the
effective wind direction and in the plane of the effective wind direction. Alternatively, as explained later on, the resultant wind force
may also be decomposed in a force Normal (N), i.e. perpendicular to the plane of the chord and a force in the plane of the chord
C. And further alternatively, the resultant wind force may also be decomposed in a force in the plane of rotation (In) and a force
perpendicular to the plane of rotation (Out).

[0020] Both the drag coefficient Cp and the lift coefficient C|_ depend on the profile or the blade section and vary as a function of

the angle of attack of the blade section. The angle of attack a may be defined as the angle between the chord line of a profile (or
blade section) and the vector of the effective wind flow, see figure 2a.

[0021] Figure 2b illustrates in a very general manner how the static lift coefficient and drag coefficient may vary as a function of
the angle of attack of a blade section. Generally, the lift coefficient (reference sign 21) increases to a certain maximum at a so-
called critical angle of attack 23. This critical angle of attack is also sometimes referred to as stall angle. The drag coefficient
(reference sign 22) may generally be quite low and starts increasing in an important manner close to the critical angle of attack
23. This rapid change in aerodynamic behaviour of a profile or blade section is linked generally to the phenomenon that the
aerodynamic flow around the profile (or blade section) is not able to follow the aerodynamic contour and the flow separates from
the profile. The separation causes a wake of turbulent flow, which reduces the lift of a profile and increases the drag significantly.

[0022] The exact curves of the lift coefficient and drag coefficient may vary significantly in accordance with the aerodynamic
profile chosen. However, in general, regardless of the aerodynamic profile chosen, a trend to increasing lift up until a critical angle
of attack and also a rapid increase in drag after a critical angle of attack can be found.
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[0023] In accordance with figure 2a, the force in the plane of the chord generated by a blade section is given by In =L.sin(a + 8)-
D.cos(a +8), wherein 3 is the pitch angle and a is the angle of attack. The pitch angle may be defined as the angle between the
rotor plane and the chord line of a profile. Integrating the in-plane distribution over the radius provides the driving torque.
Similarly, the out-of-plane force is given by Qut = L.cos(a+8) + D.sin(a+8). In figure 2a, a possible local twist of a blade section is
disregarded.

[0024] If instead the decomposition in normal to the chord (N) and in the plane of the chord (C) is chosen, the following
equations result: N=L sina-D.cosa and C=L.cosa + D.sina. When the pitch angle of the blade equals zero, the In-plane loads
correspond to the loads in the plane of the chord (if twist is disregarded) and similarly the out-of-plane loads substantially
correspond to the loads perpendicular to the chord.

[0025] It furthermore follows from these equations that for relatively small angles of attack, the loads normal to the plane (N) are
substantially equal to the lift forces (L). On the other hand, the loads in plane (C) are quite different from the drag forces (D).

[0026] In order to increase the torque generated by the rotor, the angle of attack of any blade section is preferably kept below
the critical angle of attack such that lift may be higher and drag may be lower. In the before mentioned first operational range, the
angles of attack of the blade sections may be relatively low. In the second operational range, the angles of attack of blade
sections (or at least of a representative blade section) may be equal to or close to the angle of attack that gives the best ratio of
L/D. In the third operational range, the angles of attack may be higher and closer to the critical angle(s) of attack and thus give
corresponding high lift coefficients. In the supra-nominal zone of operation, as the blades are pitched, the angles of attack are
reduced and are again further away from the critical angle(s) of attack.

[0027] It should be borne in mind that the angle of attack of each blade section depends on the tangential speed of the specific
rotor blade section, the wind speed, the pitch angle and the local twist angle of the blade section. The local twist angle of a blade
section may generally be considered constant, unless some kind of deformable blade is used. The tangential speed of the rotor
blade section depends on the rotor speed (angular velocity of the rotor which is obviously the same for the whole blade and thus
for each blade section) and on the distance of the blade section to the rotational axis.

[0028] For a given pitch angle, it follows that the angle of attack is determined by the tip speed ratio

P
v,

From this, it follows that the torque generated by a rotor blade section may become a rather complicated function of the
instantaneous tip speed ratio and the pitch angle of the blade.

[0029] The lift and drag curves schematically illustrated in figure 2b are "static" curves, i.e. they represent the aerodynamic
behaviour of a blade section in steady-state conditions. These curves however do not apply to transient conditions. Figure 2c
schematically illustrates the lift coefficient (C) both for static and dynamic conditions (on the left hand side) and the normal

coefficient (Cp) both for static and dynamic conditions, all as a function of the angle of attack a. It is noted that:

CL = 1#,
5 pCYV>S
and similarly
D
C,= T,
EPCLV;S
CN = l /\ 3
3 pCYVS
and
C = TN ¢ —.
5 pCV>S

Herein Cc is the "chordal coefficient".

[0030] The curves representing the static conditions are shown in interrupted lines. The dynamic behaviour of a blade section
may be different in that stall does not occur until a higher angle of attack. In the example shown in figure 2c, under the specific
dynamic conditions depicted, stall does not occur until an angle of attack of approximately 19°, whereas in dynamic conditions,
stall occurs at an angle of attack of around 12°. Also, when stall occurs, the lift decreases very quickly at a very small increment
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of the angle of attack. After stall, in dynamic conditions, the lift coefficient is significantly lower than it would be under static
conditions. That is, if an angle of attack were infinitely slowly increased for the blade section, stall occurs at an angle of attack of
around 12° and if the angle of attack is relatively quickly changed, stall occurs at approximately 19°. In reality, a plurality of
different dynamic curves exist depending e.g. on the speed of change of (in this case) the angle of attack.

[0031] On the right hand side of figure 2c, similar static and dynamic curves are shown for Cp,. The curves for both C|_and Cp,
are quite similar.

[0032] Dynamic conditions in which the behaviour of aerodynamic profiles of wind turbine blades may be similar to the dynamic
curves of figure 2c may be found e.g. during a wind gust (a relatively rapid increase in wind speed), in cases of wind shear and/or
wind veer (as the blade rotates, it encounters a variation of wind speed and/or wind direction respectively leading to a relatively
strong variation of the angle of attack). Also, cases wherein the area swept by the blade may be divided into two very distinct
layers are known. As a blade passes from one layer into another, an important variation in wind speed and direction can be
experienced by the blade. Under these conditions, the aerodynamic behaviour of a section of the blades may correspond more
closely to the dynamic curves then to the static curves.

[0033] Stall of blade sections is generally not desirable for the operation of modern wind turbines with a variable speed operation
as previously discussed. The concepts of control by active or dynamic stall of blades are known. These are however hardly used
in modern wind turbines. In modern variable speed wind turbines, the aerodynamic torque is generally limited by pitch control
above nominal wind speed.

[0034] At or after stall, the aerodynamic lift decreases, whereas the drag increases. Roughly speaking, this means that
particularly the loads that are "useless" for the operation of the wind turbine increase, because the loads occurring at or after stall
are mainly out-of-plane loads which do not contribute to the aerodynamic torque of the rotor. However, the whole wind turbine
structure including blades, rotor, nacelle and tower naturally need to withstand these loads. It is thus generally desired to avoid
these useless loads by avoiding stall.

[0035] This is even more the case for stall occurring under "dynamic" conditions: the drop in lift is more serious in dynamic
conditions, than in static conditions.

[0036] US2012027615 discloses a wind turbine blade comprising an outer shell inside of which a structural member is provided
extending through the interior thereof. A generally elastic material connects the structural member to an interior surface of the
blade for allowing the structural member to provide structural rigidity to the blade.

[0037] US2006133937 provides a wind turbine blade having an internal support structure within a closed airfoil shape. The
internal support structure includes a structural member disposed between and connected to opposite side structures arranged on
opposite sides of the airfoil section.

SUMMARY

[0038] A wind turbine blade is disclosed herein by means of which unwanted stall is avoided or at least reduced.

[0039] The present wind turbine blade comprises an airfoil structure having an airfoil shape. The blade is further provided with
an internal support structure that is arranged spanwise along the length of the blade within the airfoil shape. The internal support
structure may extend along the entire length of the wind turbine blade or along part of the length thereof.

[0040] The internal support structure may have a closed cross section such as a circular o polygonal shaped cross section, or it
may have an open cross section, such as a an I-shaped or U-shaped cross section. Other shapes are not ruled out.

[0041] The internal support structure may be continuous or it can be formed of a number of support structure sections having
different mechanical characteristics. The internal support structure may have one end that is fixed or coupled to a blade root or to
a blade root extender.

[0042] The airfoil shape and the internal support structure are elastically joined to each other by means of a single elastic hinge
connection. Specifically, this elastic connection joins a portion of an inner surface of the airfoil shape with a portion of the internal
support structure. In some implementations, the elastic connection may join a portion of an inner surface of the airfoil shape with a
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portion of an outer surface of the internal support structure. In any case, said portion of the inner surface of the airfoil shape and
said portion of the internal support structure connection are joined to each other through said single elastic hinge connection in a
way that they can be passively pitched relative to each other according to aerodynamic pressure distribution at different blade
locations.

[0043] In general, it is preferred that the elastic connection is placed at a location within the airfoil shape cross-section such that
the aerodynamic moment around the internal support structure is zero or close to zero for low wind conditions.

[0044] The airfoil structure can thus be passively pitched relative to the internal support structure as stated above. This means
that no active control of the blade is needed to achieve this effect and advantageously no sensors are required for local pitch
correction of the blade. Therefore, the negative effects of stall may be reduced or avoided even when e.g. the angle of attack of
the blade section increases rapidly due to wind shear or a wind gust.

[0045] The elastic connection is a single elastic hinge connection and may comprise a ball joint. Other mechanical arrangements
for an elastic hinge connection of the inner surface of the airfoil shape with the internal support structure such as a hinge joint are
not ruled out as long as the airfoil structure is allowed to be passively pitched relative to the internal support structure.

[0046] A space may be defined between the internal support structure and the airfoil structure. This space should be suitable for
the passive airfoil structure to pitch relative to the internal support structure. Suitable biasing means may be arranged within said
space acting between the airfoil structure and the internal support structure. In some implementations, such biasing means may
comprise a flexible foam. Other forms of biasing means are not ruled out, such as for example an elastic continuous or
discontinuous anisotropic compressible foam, one or a plurality of elastomeric or spring elements such as rubber elements or
springs, etc. Still in other implementations, a number of biasing means having different properties may be provided along the
length of the blade in different blade sections. The biasing means advantageously further provide adequate damping properties
to the blade structure so that coupling vibration phenomena can be therefore avoided.

[0047] The present wind turbine blade provided with such local passive pitch means is capable of at least reducing loads thereon
while obtaining a smooth behaviour of the wind turbine rotor in operation.

[0048] Additional objects, advantages and features of examples of the wind turbine blade will become apparent to those skilled in
the art upon examination of the description, or may be learned by practice thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] Particular examples of the present wind turbine blade will be described in the following by way of non-limiting examples,
with reference to the appended drawings, in which:

Figure 1 illustrates a typical power curve of a wind turbine;
Figures 2a - 2c illustrate aerodynamics of wind turbine blades and aerodynamic profiles in general;

Figure 3a illustrates schematically the curves of drag coefficient and coefficient of loads in the chordal plane in static and dynamic
conditions;

Figure 3b shows the decomposition into loads in the chordal plane and perpendicular to the chordal plane, and lift and drag polar
curve; and

Figures 4a - 4c show cross-sectional views of examples of the present wind turbine blade.

DETAILED DESCRIPTION OF EMBODIMENTS

[0050] The wind turbine blade 100 shown in Figures 4a - 4c comprises an airfoil structure 110 with an airfoil shape. In the
present design, the airfoil structure 110 does not need to be a closed structure as long as an inner space 115 is enclosed. Inner
space 115 is suitable for receiving an internal support structure 120 therein. The internal support structure 120 is arranged
spanwise along the length of the blade 100. The elastic connection is arranged at a location within the airfoil structure 110 such
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that the aerodynamic moment is at least close to zero for low wind conditions.

[0051] In the examples shown, the internal support structure 120 is a longitudinal hollow beam, referred to as a spar-box, having
a substantially rectangular cross-section. Other shapes in cross-section, such as circular or polygonal, may be used according to
the requirements for the internal support structure, and in general it may have a closed or open cross section. Furthermore, the
support structure 120 could be solid instead of hollow if required. In any case, one end of the support structure 120 is fixed to a
blade root or a to blade root extender (not shown) of the wind turbine.

[0052] As shown in Figures 4a - 4c, the internal support structure 120 is hinged to the airfoil structure 110 through a single
elastic hinge connection 130.

[0053] In the example shown in figure 4a, the elastic connection 130 comprises a first connecting portion 140 that is fixed to or is
part of a lower portion of the inner surface of the airfoil structure 110 (i.e. the inner surface of the pressure side of the airfail), and
a second connecting portion 150 that is fixed to or is part of a corresponding lower portion of the outer surface of the internal
support structure 120. The first and second connecting portions 140, 150 of the elastic connection 130 are hinged to each other
such that the first portion 140 can pivot with respect to the second portion 150. In this way, the internal support structure 120 and
the airfoil structure 110 can be passively pitched relative to each other according to aerodynamic pressure distribution present at
different locations of the blade 100. The hinge in this case may be a ball joint.

[0054] In the example shown in figure 4b, the first connecting portion 140 of the elastic connection 130 is fixed to or is part of the
inner surface of the airfoil structure 110 that substantially corresponds the blade leading edge, while the second connecting
portion 150 is fixed to or is part of a forward portion of the outer surface of the internal support structure 120. The first and
second connecting portions 140, 150 are hinged to each other such that the first portion 140 can pivot with respect to the second
portion 150. In this way, the internal support structure 120 and the airfoil structure 110 can be passively pitched relative to each
other according to aerodynamic pressure distribution present at different locations of the blade 100. Also in this case, the hinge
may be a ball joint.

[0055] The way in which stall is avoided by the blade according to this aspect may be further explained with reference to figure
3a and 3b. Figure 3a illustrates schematically the curves of Cq and C¢ in static conditions (in interrupted lines) and in dynamic
conditions (in continuous lines). In dynamic conditions, the drag increases quite rapidly before stall and drops off. The loads in
the chordal plane, represented by coefficient Cc show a peak in the negative direction before stall occurs. This peak is
significantly more pronounced under dynamic conditions than under static conditions. This negative peak means that the blade
experiences a forward load.

[0056] Another way of looking at the behaviour of blade sections is by looking at the lift and drag polar curve (represented on
the left hand side of figure 3b). Again, the static behaviour is represented by the interrupted line, whereas the dynamic behaviour
(unsteady aerodynamics) is represented by the continuous line. On the right hand side of figure 3b, the decomposition into loads
in the chordal plane C and perpendicular to the chordal plane N is used rather than lift L and drag D. The negative peak in the
loads in the chordal plane (negative C) mentioned earlier can be seen again quite clearly in this figure.

[0057] Examples of blades according to the present disclosure are based on using the pronounced negative peak of loads in the
chordal plane before stall occurs. The aerodynamic profile (skin of the blade) is thus pulled forwards with respect to the internal
support structure before stall occurs. The elastic connection 130 between the internal support structure 120 and the airfoil
structure 110 can ensure that this forward pull is translated into a local pitch movement of the blade section. The local angle of
attack may thus be reduced and stall may be avoided or the negative effects of stall may at least be reduced. This is carried out
without any active control of the blade 100.

[0058] Within the inner space 115 defined inside the internal support structure 120 suitable biasing means 160 are provided.
The biasing means 160 act between the airfoil structure 110 and the internal support structure 120. In the example shown in
Figures 4a - 4c, the biasing means 160 comprise a flexible foam surrounding the internal support structure 120. This flexible foam
is fixed to the inner side of the airfoil structure 110 or it may be fitted between walls attached to of being part of the inner side of
the airfoil structure 110.

[0059] In the example shown in figure 4b, the biasing means 160 comprise a number of springs arranged between the upper and
lower sides of the internal support structure 120 and the upper and lower internal sides of the airfoil structure 110, respectively.

[0060] In the example shown in figure 4c the biasing means 160 comprise a flexible foam surrounding the internal support
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structure 120 and one elastic support element, such as a spring, arranged between the lower external side of the internal support
structure 120 and the lower internal side of the airfoil structure 110. In this particular example, the foam-spring connection
between the airfail structure 110 and the internal support structure 120 acts itself as a single elastic hinge connection. Both in this
case and in the example shown in figure 4a, the flexible foam is partially surrounding the internal support structure 120, although
the foam could be also arranged completely surrounding the internal support structure 120. In any case, the flexible foam is
arranged such that the airfoil structure 110 can be passively pitched relative to the internal support structure 120 according to the
aerodynamic pressure distribution present at different locations of the blade 100.

[0061] The blade 100 can be divided into sections along its length. A number of biasing means 160 having the same or different
properties may be provided in said blade sections such that each can be resiliently twisted locally by the action of the wind at an
angle, for example, of the order of 1-2 degrees.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
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Patentkrav

1. Vindmgllevinge omfattende:
en baereplanstruktur omfattende en baereplanform; og

en indre baerestruktur anbragt i spaendvidderetningen langs laeangden af

vingen inden i baereplanstrukturen;

kendetegnet ved at den yderligere omfatter en enkelt elastisk
hangselforbindelse sammensluttende en del af en indvendig overflade af
bzereplanstrukturen med en del af den indvendige baerestruktur,

saledes at baereplanstrukturen kan blive passivt placeret i forhold til den
indvendige basrestruktur omkring positionen af den enkelte haengselforbindelse i

henhold til aerodynamisk trykfordeling ved forskellige vingepositioner.

2. Vindmgllevingen ifglge krav 1, hvor den elastiske hangselforbindelse omfatter
en fgrste forbindelsesdel, der er fastgjort til eller er del af en indvendig overflade
af en trykside af baereplanstrukturen, og en anden forbindelsesdel, der er fastgjort
til eller er del af en tilsvarende nedre del af en udvendig overflade af den
indvendige baerestruktur, hvor den fgrste og anden forbindelsesdel er haengslet til
hinanden, sdledes at de er i stand til at dreje i forhold til hinanden.

3. Vindmgllevingen ifglge krav 1 eller 2, hvor den elastiske forbindelse omfatter et
kugleled.

4. Vindmgllevingen ifglge et hvilket som helst af de foregdende krav, hvor den
elastiske forbindelse er placeret ved en position inden i
baereplanstrukturtvaersnittet, sdledes at det aerodynamiske moment er nul eller

teet p& nul for lavvindsforhold.
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2

5. Vindmgllevingen ifalge et hvilket som helst af de foregdende krav, hvor
forspaendingsorganer er anbragt mellem baereplanstrukturen og den indvendige

baerestruktur.

6. Vindmgllevingen ifglge krav 5, hvor forspandingsorganet omfatter et fleksibelt

skum.

7. Vindmgllevingen ifglge krav 5 eller 6, hvor et antal af forspaendingsorganer
med forskellige egenskaber er tilvejebragt langs leengden af vingen i forskellige

vingeafsnit.

8. Vindmgllevingen ifglge et hvilket som helst af de foregdende krav, hvor den
elastiske forbindelse er egnet til at sammenslutte en del af en indvendig overflade
af baereplanstrukturen med en del af en udvendig overflade af den indvendige

baerestruktur.

9. Vindmgllevingen ifglge et hvilket som helst af de foregdende krav, hvor den
indvendige basrestruktur er fastgjort til en vingerod.

10. Vindmgllevingen ifslge et hvilket som helst af de foregdende krav, hvor den
indvendige baerestruktur er fastgjort til en vingerodforlaenger.

11. Vindmgllevingen ifglge et hvilket som helst af de foregdende krav, hvor den
indvendige baerestruktur er en bjaelke.

12. Vindmgllevingen ifglge et hvilket som helst af de foregdende krav, hvor den
indvendige baerestruktur er en bjaelkekasse.
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