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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] Not applicable.

STATEMENT REGARDING FEDERALLY SPON-
SORED

RESEARCH OR DEVELOPMENT

[0002] Not applicable.

REFERENCE TO A MICROFICHE APPENDIX

[0003] Not applicable.

Background

[0004] Rotor systems sometimes generate undesira-
ble noise. Examples of such noise may include blade-
vortex interaction (BVI) noise that is associated with a
following rotor blade passing through a tip vortex of a
leading rotor blade. Another type of noise may include
high-speed impulsive (HSI) noise associated with tran-
sonic shocks generated by moving the rotor blades
through air at his speeds. Further, some rotor systems
may experience reduced efficiency as a function of a
thickening of a boundary layer of air along a surface of
a rotor blade.

SUMMARY

[0005] In some embodiments of the disclosure, a rotor
blade is disclosed as comprising an active flap and an
airflow disturber configured to selectively alter airflow
across the active flap.
[0006] In other embodiments of the disclosure, a rotor
system is disclosed as comprising a first rotor blade com-
prising an active flap and an airflow disturber configured
to selectively disturb airflow across the active flap of the
first rotor blade.
[0007] In yet other embodiments of the disclosure, a
method of controlling a rotor system is disclosed as com-
prising providing a first rotor blade with an active flap,
providing a second rotor blade with an active flap, pro-
viding at least one of the first rotor blade and the second
rotor blade with an airflow disturber, and selectively con-
trolling the airflow disturber to interact with airflow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] For a more complete understanding of the
present disclosure and the advantages thereof, refer-
ence is now made to the following brief description, taken
in connection with the accompanying drawings and de-
tailed description:

Figure 1 is an orthogonal top view of a rotor system
according to an embodiment of the disclosure;

Figure 2 is an oblique close-up view of a portion of
a rotor blade of the rotor system of Figure 1;

Figure 3A is an oblique cut-away view of a portion
of the rotor blade of Figure 2 in a stowed/inactive
configuration;

Figure 3B is an oblique cut-away view of a portion
of the rotor blade of Figure 2 in a partially deployed
configuration;

Figure 3C is an oblique cut-away view of a portion
of the rotor blade of Figure 2 in a fully deployed con-
figuration;

Figure 4A is an oblique cut-away view of a rotor
blade comprising a flap shield in a stowed/inactive
configuration;

Figure 4B is a schematic side view of the rotor blade
of Figure 4A with the flap shield shown in two fully
deployed configurations;

Figure 4C is an oblique cut-away view of the rotor
blade of Figure 4A with the flap shield in a deployed
configuration;

Figure 4D is an oblique cut-away view of the rotor
blade of Figure 4A with a flap shield comprising a
sheet of material;

Figure 5 is a chart showing operation of the rotor
system of Figure 1 according to an embodiment of
the disclosure;

Figure 6 is a chart showing an alternative operation
of the rotor system of

Figure 1 according to an embodiment of the disclo-
sure; and

Figure 7A is a chart showing an impact of a pitch
change on thrust;

Figure 7B is a chart showing the impact of the pitch
change on thrust of Figure 7A as augmented by two
active flap deployments;

Figure 7C is a chart showing an impact of the pitch
change on thrust as augmented by the active flap
deployments of Figure 7B as augmented by two air
disturber deployments; and

Figure 7D is a chart showing the impact on thrust of
Figure 7C as augmented by two additional independ-
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ent air disturber deployments.

DETAILED DESCRIPTION

[0009] It should be understood at the outset that al-
though an illustrative implementation of one or more em-
bodiments are provided below, the disclosed systems
and/or methods may be implemented using any number
of techniques, whether currently known or in existence.
The disclosure should in no way be limited to the illus-
trative implementations, drawings, and techniques illus-
trated below, including the exemplary designs and im-
plementations illustrated and described herein, but may
be modified within the scope of the appended claims
along with their full scope of equivalents.
[0010] In some cases, it may be desirable to improve
a rotor system, such as, but not limited to, a rotor system
of a helicopter to generate less noise and provide more
power. In some embodiments of the disclosure, systems
and methods are disclosed that comprise disturbing an
airflow across a surface of a rotor blade to reduce a
boundary layer thickness that may be determinative in
reducing one or more types of noise generated by the
rotor system.
[0011] Referring now to Figure 1, an orthogonal top
view of a rotor system 100 according to an embodiment
of the disclosure is shown. The rotor system 100 com-
prises a plurality of rotor blades 102. Each rotor blade
102 comprises an active flap 104 that is generally mov-
able relative to the remainder of the rotor blade 102. In
some embodiments, the active flaps 104 may be control-
led in response to vibrations sensed and/or anticipated
by a control system. Each of the rotor blades 102 is con-
nected to a rotor hub 106 that generally rotates about a
center of rotation 108 that may be associated with a driv-
ing mechanism, such as a mast of a helicopter. In oper-
ation, the rotor system 100 may angularly displace each
of the rotor blades 102 in a circular path generally denot-
ed as being angularly measured as an azimuth value. In
this embodiment, an azimuth value of 0° is associated
with a rotor blade 102’ that is generally centered along a
path extending from the center of rotation 108 toward a
rear of the rotor system 100. An azimuth value of 90° is
associated with a rotor blade 102" that is generally cen-
tered along a path extending from the center of rotation
108 toward a right side of the rotor system 100. An azi-
muth value of 180° is associated with a rotor blade 102"’
that is generally centered along a path extending from
the center of rotation 108 toward a front of the rotor sys-
tem 100. An azimuth value of 270° is associated with a
rotor blade 102"" that is generally centered along a path
extending from the center of rotation 108 toward a left
side of the rotor system 100. Most generally, rotor blades
102 advance clockwise as viewed from above to sweep
through the azimuth values in a cyclic manner.
[0012] Further, the active flaps 104’, 104", 104"’, 104""
are associated with rotor blades 102’, 102", 102"’, 102"".
In some embodiments, the active flaps 104 may be con-

trolled to maintain a same percent of deployment. In other
words, when active flaps 104 are movable between an
inactive position where the active flaps 104 are posi-
tioned within the generally adjacent profile of the rotor
blade 102 and a fully deployed position (whether fully
deployed flap up or fully deployed flap down), the relative
position of the active flaps 104 may be described as being
deployed a particular percent of such range of deploy-
ment. In some embodiments, the active flaps 104 may
be controlled to conform to a cyclic pattern of percentage
of deployment so that active flaps 104’, 104", 104"’, 104""
may comprise different percentages of active flap 104
deployment. In some embodiments, the cyclic pattern of
active flap 104 deployment may be associated with an
orientation of a swash plate of a helicopter.
[0013] The rotor blades 102 further comprise a plurality
of wedge disturbers 110, gate disturbers 112, and flap
shields 114. The wedge disturbers 110 may comprise a
generally prismatic and/or triangular profile configured
for selective projection from a surface profile of the rotor
blades 102. In some cases, when the wedge disturbers
110 are deployed so that they extend beyond a surface
profile of the rotor blades 102, the wedge disturbers 110
direct air to the left and right of the wedge disturbers 110
while also generating a vortex or other airflow distur-
bance downstream of a rear portion of the wedge dis-
turbers 110. In some cases, the vortex or other airflow
disturbance generated by a wedge disturber 110 may
reduce a boundary layer thickness of air flowing across
one or more of the rotor blade 102 and the active flap
104, thereby potentially reducing noise generated by the
rotor system 100 and/or increasing an efficiency of the
rotor system 100. In some cases, the increased efficiency
may be associated with the rotor system 100 generating
relatively more thrust without increasing a rotational pow-
er input to the rotor system 100.
[0014] The gate disturbers 112 may comprise a gen-
erally arc shaped or partially circular profile configured
for selective projection from a surface profile of the rotor
blades 102. In some cases, when the gate disturbers 112
are deployed so that they extend beyond a surface profile
of the rotor blades 102, the gate disturbers 112 direct air
to the left and right of the gate disturbers 112 and gen-
erally provide barriers against which air may encounter
to thereafter maintain a more directly chordwise path
across the rotor blade 102. In some cases, the enforced
and/or improved chordwise path of airflow across a rotor
blade 102 generated by a gate disturber 112 may reduce
a boundary layer thickness of air flowing across one or
more of the rotor blade 102 and the active flap 104, there-
by potentially reducing noise generated by the rotor sys-
tem 100 and/or increasing an efficiency of the rotor sys-
tem 100. In some cases, the increased efficiency may
be associated with the rotor system 100 generating rel-
atively more thrust without increasing a rotational power
input to the rotor system 100. In some cases, the gate
disturbers 112 and/or the wedge disturbers cause vor-
texes that thicken and/or energize a boundary layer

3 4 



EP 2 774 843 A1

4

5

10

15

20

25

30

35

40

45

50

55

across the rotor blade 102 and/or active flap 104, thereby
increasing a distance and/or deviation angle that a sur-
face of the rotor blade 102 and/or active flap 104 may
deviate from flat while retaining the flow of air. The flap
shields 114 may comprise a folded-fan or angularly
stacked arrangement of circle segments that may be re-
tained and/or pinned to rotate in unison with deployment
of active flaps 104. The flap shields 114 may generally
extend from a stowed position generally within an exterior
profile of the rotor blade 102 to deployed configuration
in which the flap shields 114 restrict air movement
through what would otherwise be a gap between adjacent
portions of the rotor blade 102 and the active flaps 104.
In other words, in some embodiments, the flap shields
114 may force air to encounter and travel around a de-
ployed flap shield 114 rather than passing through an
open space between the an active flap 104 and a rotor
blade 102 as viewed from the left and/or right. In doing
so, flap shields 114 may prevent air from flowing over
active flaps 104 and air from flowing over the portion of
rotor blade 102 laterally adjacent to active flaps 104 from
mixing with each other. The flap shields 114 may emulate
airflow that may occur if the active flaps 104 were integral
to the rotor blades 102 and merely selectively localized
deformations of the rotor blades 102 so that airflow
across the rotor blades 102. In some cases, when the
flap shields 114 are deployed so that they extend beyond
a surface profile of the rotor blades 102, the flap shields
114 may reduce noise generated by the rotor system 100
and/or increase an efficiency of the rotor system 100. In
some cases, the increased efficiency may be associated
with the rotor system 100 generating relatively more
thrust without increasing a rotational power input to the
rotor system 100.
[0015] Referring now to Figure 2, an oblique close-up
view of a portion of a rotor blade 102 is shown according
to an embodiment of the disclosure. In some embodi-
ments, the wedge disturbers 110 may be located on both
the rotor blade 102 and the active flap 104. However, in
alternative embodiments, the wedge disturbers 110 may
be located on only the rotor blade 102 or the active flap
104. Similarly, the gate disturbers 112 may be located
on both the rotor blade 102 and the active flap 104. How-
ever, in alternative embodiments, the gate disturber 112
may be located on only the rotor blade 102 or the active
flap 104. Further, while two flap shields 114 are shown
as being associated with the active flap 104, in alternative
embodiments, flap shields 114 may be provided with a
left side or a right side of the active flap 104. Still further,
while the rotor blade 102 is shown as comprising each
of the wedge disturbers 110, gate disturbers 112, and
flap shields 114, in some embodiments, a rotor blade 102
may not comprise any wedge disturber 110, gate disturb-
er 112, and/or flap shield 114. Referring back to Figure
1, while the rotor system 100 is shown as comprising
rotor blades 102 that have substantially the same types,
numbers, and locations of wedge disturbers 110, gate
disturbers 112, and flap shields 114, in alternative em-

bodiments, rotor blades 102 of the same rotor system
100 may comprise different combinations of wedge dis-
turbers 110, gate disturbers 112, and flap shields 114
and at different combinations of numbers and locations.
[0016] Referring now to Figures 3A-3C, oblique cut-
away views show a rotor blade 102 in a first configuration,
a second configuration, and a third configuration, respec-
tively. Referring to Figure 3A, the rotor blade 102 is shown
in a first configuration where each of the wedge disturbers
110 and gate disturbers 112 are in a stowed position in
a manner that does not significantly interact with either
the airflow across an exterior of the rotor blade 102 or
the airflow across an exterior of the active flap 104. In
the first configuration, the active flap 104 itself is in an
inactive configuration in which the active flap 104 does
not significantly interact with airflow across the rotor
blade 102 differently than if the active flap 104 were re-
placed by a section of rotor blade 102 continuous with
the adjacent portions of the rotor blade 102.
[0017] Referring to Figure 3B, the rotor blade 102 is
shown in a second configuration where each of the
wedge disturbers 110 and gate disturbers 112 are in an
at least partially deployed position in a manner that in-
teracts with the airflow across an exterior of the rotor
blade 102 and/or the airflow across an exterior of the
active flap 104. In the second configuration, the active
flap 104 itself is in an inactive configuration in which the
active flap 104 does not significantly interact with airflow
across the rotor blade 102 differently than if the active
flap 104 were replaced by a section of rotor blade 102
continuous with the adjacent portions of the rotor blade
102.
[0018] Referring to Figure 3C, the rotor blade 102 is
shown in a third configuration where each of the wedge
disturbers 110 and gate disturbers 112 are in an at least
partially deployed position in a manner that interacts with
the airflow across an exterior of the rotor blade 102 and/or
the airflow across an exterior of the active flap 104. In
the third configuration, the active flap 104 itself is in a
deployed configuration in which the active flap 104 inter-
acts with airflow across the rotor blade 102 differently
than if the active flap 104 were replaced by a section of
rotor blade 102 continuous with the adjacent portions of
the rotor blade 102.
[0019] Referring now to Figures 4A-4C, an oblique cut-
away view, a schematic cut-away side view, and an an-
other oblique cut-away view show a rotor blade 102 in a
first configuration (Figure 4A) and a second configuration
(Figures 4B and 4C). Referring to Figure 4A, the rotor
blade 102 is shown in a first configuration where each of
the active flap 104 and flap shield 114 are in a stowed
and/or inactive position in which the active flap 104 and
the flap shield 114 do not significantly interact with airflow
across the rotor blade 102 differently than if the active
flap 104 and the flap shield 114 were replaced by a sec-
tion of rotor blade 102 continuous with the adjacent por-
tions of the rotor blade 102.
[0020] Referring to Figure 4B, a schematic cut-away
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side view of the rotor blade 102 is shown in a second
configuration where each of the active flap 104 and flap
shield 114 are in a fully deployed and/or active position
in which the active flap 104 and the flap shield 114 interact
with airflow across the rotor blade 102 differently than if
the active flap 104 and the flap shield 114 were replaced
by a section of rotor blade 102 continuous with the adja-
cent portions of the rotor blade 102. While not simulta-
neously physically possible, for illustration purposes, the
active flap 104 and the flap shield 114 are shown in each
of a flap up full deployment configuration and a flap down
full deployment.
[0021] Referring to Figure 4C, an oblique cut-away
view of the rotor blade 102 is shown in the second con-
figuration where each of the active flap 104 and flap shield
114 are in a fully deployed and/or active position in which
the active flap 104 and the flap shield 114 interact with
airflow across the rotor blade 102 differently than if the
active flap 104 and the flap shield 114 were replaced by
a section of rotor blade 102 continuous with the adjacent
portions of the rotor blade 102.
[0022] Referring to Figure 4D, an oblique cut-away
view of the rotor blade 102 is shown in the second con-
figuration where each of the active flap 104 and flap shield
114 are in a fully deployed and/or active position in which
the active flap 104 and the flap shield 114 interact with
airflow across the rotor blade 102 differently than if the
active flap 104 and the flap shield 114 were replaced by
a section of rotor blade 102 continuous with the adjacent
portions of the rotor blade 102. In this embodiment, the
flap shield 114 may comprise a continuous sheet of ma-
terial that may be selectively rolled and/or slid in sheet
form into and/or out of a receptacle 116 within an interior
of the rotor blade 102 or other attached structure.
[0023] Referring now to Figure 5, a chart 500 of an
example of operation of the rotor system 100 is shown.
In operation, the rotor system 100 may be controlled to
selectively deploy each of the active flaps 104, wedge
disturbers 110, gate disturbers 112, and/or flap shields
114 to substantially similar degrees of their respective
impact on airflow across a rotor blade 102. In the chart
500, deployment of the above-described components is
expressed as an azimuth position versus a percent de-
ployed. As shown, the rotor system may actuate the
above-described components in unison to cause a same
percentage of deployment amongst the components as
the rotor blade 102 is cyclically rotated and passes
through the various azimuth values. In the chart 500, the
rotor system is shown as controlling each of the compo-
nents to be inactive and/or stowed with 0% deployment
at an azimuth of 0°, increasing to 100% at 180°, and
decreasing to 0% deployment at an azimuth of 360° (0°).
[0024] Referring now to Figure 6, a chart 600 of an
example of operation of the rotor system 100 is shown.
In operation, the rotor system 100 may be controlled to
selectively deploy each of the active flaps 104, wedge
disturbers 110, gate disturbers 112, and/or flap shields
114 to different degrees of their respective impact on

airflow across a rotor blade 102. In the chart 600, deploy-
ment of the above-described components is expressed
as an azimuth position versus a percent deployed. As
shown, the rotor system 100 may actuate the wedge dis-
turbers 110 and gate disturbers 112 in unison to cause
a same percentage of deployment amongst them as the
rotor blade 102 is cyclically rotated and passes through
the various azimuth values. Specifically the wedge dis-
turbers 110 and gate disturbers 112 are shown as being
controlled to 25% deployment at an azimuth of 0°, in-
creasing to 100% at 180°, and decreasing to 25% de-
ployment at an azimuth of 360° (0°). Meanwhile, the ac-
tive flaps 104 and flap shields 114 are shown as being
controlled to increase from 0% deployment while the
wedge disturbers 110 and gate disturbers 112 are de-
ployed less than 25% and to increase up to 75% deploy-
ment when the wedge disturbers 110 and gate disturbers
112 are deployed at 100%. In this embodiment, it is
shown that the various components that may affect air-
flow across the rotor blade 102 may be controlled inde-
pendently of each other.
[0025] In some cases, each controllable airflow affect-
ing component may be independently controlled to gen-
erate a desired airflow across a rotor blade 102. In some
cases, with sufficient deployment of wedge disturbers
110 and/or gate disturbers 112, a sufficient amount of
noise reduction and/or rotor system 100 efficiency in-
crease may be achieved without requiring the deploy-
ment and/or allowing delayed deployment of the active
flaps 104 and/or flap shields 114. Further, because one
or more of the rotor blades 102 may be controlled to com-
prise different types, combinations, locations, and/or per-
centages of deployment of air disturbers 110, 112, active
flaps 104, and/or flap shields 114, the rotor system 100
may be referred to as comprising an asymmetrical airflow
disturber system and/or configuration. In other words,
because the airflow disturbers 110, 112 of a first blade
may at the same time be differently deployed from the
airflow disturbers 110, 112 of a second blade, the system
may be referred to as providing an asymmetrical deploy-
ment of airflow disturbers 110, 112. While particular
shape and features of airflow disturbers 110, 112 are
shown and described, this disclosure contemplates that
any other controllable feature that may be associated
with a rotor blade and selectively operated to disturb
and/or manage airflow across the rotor blade may be
similarly utilized to reduce noise and/or increase an effi-
ciency of the rotor system 100. In some embodiment,
flap shields 114 may be configured to selectively extend
above and/or below an upper rotor surface and/or a lower
rotor surface. In some embodiments, the airflow disturb-
ers 110, 112 and/or flap shields 114 may be provided on
propeller systems and/or wings of fixed wing aircraft. The
active flaps 104 may comprise a slotted, fowler, plain,
split, and/or any other suitable type of flap. In alternative
embodiments, the active flaps 104 may comprise slats
and, unless otherwise stated, the term "flap" includes
slats.
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[0026] Referring now to Figure 7A, a chart comprising
an impact curve 700 representative of a relative impact
a rotor blade 102 positive pitch change has on thrust
versus an azimuth. In this embodiment, the positive pitch
change reaches a maximum at an azimuth of 180°. Ac-
cordingly, the positive pitch change produces a maximum
impact on thrust at 180°. The positive pitch change rep-
resented by impact curve 700 is a cyclical change in pitch
because it varies in a repetitive nature as the rotor blade
102 rotates.
[0027] Referring now to Figure 7B, a chart substantially
similar to the chart of Figure 7A additionally comprises a
positive active flap deployment curve 702 and a negative
active flap deployment curve 704. The positive active flap
deployment peaks at about 90° and the impact of the
positive active flap deployment is to generally additively
increase an overall positive impact on thrust as shown
by the curve segment 706 relative to the impact curve
700 alone. The negative active flap deployment peaks
at about 270° and the impact of the negative active flap
deployment is to generally additively decrease an overall
positive impact on thrust as shown by the curve segment
708 relative to the impact curve 700 alone. Each of the
positive and negative active flap deployments are cyclical
because they vary in a repetitive nature as the rotor blade
102 rotates.
[0028] Referring now to Figure 7C, a chart substantially
similar to the chart of Figure 7B additionally comprises a
positive air disturber curve deployment associated with
the positive air disturber deployment curve 710 and a
negative air disturber deployment associated with a neg-
ative air disturber deployment curve 712. The positive air
disturber deployment peaks at about 45° and works to
increase an effectiveness of the positive active flap de-
ployment. The increase in effectiveness of the positive
active flap deployment attributable to the positive air dis-
turber deployment can be seen by comparing the curve
segment 714 to the curve segment 706. The negative air
disturber deployment peaks at about 225° and works to
increase an effectiveness of the negative active flap de-
ployment. The increase in effectiveness of the negative
active flap deployment attributable to the negative air dis-
turber deployment can be seen by comparing the curve
segment 716 to the curve segment 708. Each of the pos-
itive and negative air disturber deployments are cyclical
because they vary in a repetitive nature as the rotor blade
102 rotates.
[0029] Referring now to Figure 7D, a chart substantially
similar to the chart of Figure 7C additionally comprises
an independent positive air disturber curve deployment
associated with the independent positive air disturber de-
ployment curve 718 and an independent negative air dis-
turber deployment associated with an independent neg-
ative air disturber deployment curve 720. The independ-
ent positive air disturber deployment peaks at about 135°
and works to increase an effectiveness of the positive
pitch change. The increase in effectiveness of the posi-
tive pitch change attributable to the independent positive

air disturber deployment can be seen by comparing the
curve segment 722 to the curve segment 714. The inde-
pendent negative air disturber deployment peaks at
about 270° and works to decrease an effectiveness of
the positive pitch change. The decrease in effectiveness
of the positive pitch change attributable to the independ-
ent negative air disturber deployment can be seen by
comparing the curve segment 724 to the curve segment
716. Each of the independent positive and independent
negative air disturber deployments are cyclical because
they vary in a repetitive nature as the rotor blade 102
rotates.
[0030] At least one embodiment is disclosed and var-
iations, combinations, and/or modifications of the em-
bodiment(s) and/or features of the embodiment(s) made
by a person having ordinary skill in the art are within the
scope of the disclosure. Alternative embodiments that
result from combining, integrating, and/or omitting fea-
tures of the embodiment(s) are also within the scope of
the disclosure. Where numerical ranges or limitations are
expressly stated, such express ranges or limitations
should be understood to include iterative ranges or lim-
itations of like magnitude falling within the expressly stat-
ed ranges or limitations (e.g., from about 1 to about 10
includes, 2, 3, 4, etc.; greater than 0.10 includes 0.11,
0.12, 0.13, etc.). For example, whenever a numerical
range with a lower limit, Rl, and an upper limit, Ru, is
disclosed, any number falling within the range is specif-
ically disclosed. In particular, the following numbers with-
in the range are specifically disclosed: R=Rl+k*(Ru-Rl),
wherein k is a variable ranging from 1 percent to 100
percent with a 1 percent increment, i.e., k is 1 percent, 2
percent, 3 percent, 4 percent, 5 percent, ..., 50 percent,
51 percent, 52 percent, ..., 95 percent, 96 percent, 97
percent, 98 percent, 99 percent, or 100 percent. Unless
otherwise stated, the term "about" shall mean plus or
minus 10 percent of the subsequent value. Moreover,
any numerical range defined by two R numbers as de-
fined in the above is also specifically disclosed. Use of
the term "optionally" with respect to any element of a
claim means that the element is required, or alternatively,
the element is not required, both alternatives being within
the scope of the claim. Use of broader terms such as
comprises, includes, and having should be understood
to provide support for narrower terms such as consisting
of, consisting essentially of, and comprised substantially
of. Accordingly, the scope of protection is not limited by
the description set out above but is defined by the claims
that follow, that scope including all equivalents of the sub-
ject matter of the claims. Each and every claim is incor-
porated as further disclosure into the specification and
the claims are embodiment(s) of the present invention.

Claims

1. A rotor system, comprising:
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a first rotor blade comprising an active flap; and
an airflow disturber configured to selectively dis-
turb airflow across the active flap of the first rotor
blade.

2. A rotor blade, comprising:

an active flap; and
an airflow disturber configured to selectively al-
ter airflow across the active flap.

3. The rotor blade of claim 2 or the rotor system of claim
1, wherein the airflow disturber is deployable without
deploying the active flap.

4. The rotor system of claim 1 or of claim 3, or the rotor
blade of claim 2 or of claim 3, wherein the airflow
disturber is disposed at least partially on an active
flap and not on a remainder of the associated rotor
blade.

5. The rotor system of claim 1 or of claim 3, or the rotor
blade of claim 2 or of claim 3, wherein the airflow
disturber is disposed at least partially on a rotor blade
and on an associated active flap of the rotor blade.

6. The rotor system of claim 1 or of claim 3, or the rotor
blade of claim 2 or of claim 3, or the rotor blade or
system of claim 4 or of claim 5, further comprising
at least one flap shield connected between a rotor
blade and an associated active flap of the rotor blade;
or
the method of claim 11 or of any of method claims
12 to 16, further comprising providing a flap shield
between a rotor blade and an associated active flap.

7. The rotor system or rotor blade of claim 6, wherein
the flap shield comprises:

i) a plurality of rotatable stacked elements; ii) a
folded sheet of material; or iii) a selectively rolled
sheet of material.

8. The rotor system of claim 1 or of any preceding rotor
system claim, further comprising a second rotor
blade comprising an active flap, wherein the airflow
disturber is configured to selectively disturb airflow
such that airflow across the first rotor blade is differ-
ent than airflow across the second rotor blade.

9. A method of controlling a rotor system, comprising:

providing a first rotor blade with an active flap;
providing a second rotor blade with an active
flap;
providing at least one of the first rotor blade and
the second rotor blade with an airflow disturber;
and

selectively controlling the airflow disturber to in-
teract with airflow.

10. The method of claim 9, further comprising controlling
an airflow disturber of the first rotor blade to disturb
air differently from an airflow disturber of the second
rotor blade.

11. The method of claim 9 or of claim 10, wherein the
airflow disturber is deployed prior to deployment of
at least one of the active flaps.

12. The method of claim 9 or of claim 10 or of claim 11,
further comprising deploying the active flaps to a dif-
ferent percentage of deployment as compared to a
percentage of deployment of the airflow disturber.

13. The rotor system of claim 1 or the rotor blade of claim
2, or the method of claim 9, or the rotor system, rotor
blade or method of any preceding claim, wherein the
airflow disturber is or comprises a wedge disturber.

14. The rotor system of claim 1 or the rotor blade of claim
2, or the method of claim 9, or the rotor system, rotor
blade or method of any preceding claim, wherein the
airflow disturber is or comprises a gate disturber.

Amended claims in accordance with Rule 137(2)
EPC.

1. A rotor blade (102), comprising:

an active flap (104); and
an airflow disturber (110, 112) configured to se-
lectively alter airflow across the active flap, char-
acterized in that:

the active flap (104) forms part of a surface
profile of the rotor blade (102) and the air-
flow disturber is configured to selectively ex-
tend beyond the surface profile of the rotor
(102) blade.

2. The rotor blade of claim 1, wherein the airflow
disturber is deployable without deploying the active
flap (104).

3. The rotor blade of claim 1 or of claim 2, wherein
the airflow disturber (110, 112) is disposed at least
partially on an active flap (104) and not on a remain-
der of the associated rotor blade (102).

4. The the rotor blade of claim 1 or of claim 2, wherein
the airflow disturber is disposed (110; 112) at least
partially on a rotor blade (102) and on an associated
active flap (104) of the rotor blade.
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5. The rotor blade of any preceding claim, further
comprising at least one flap shield (114) connected
between a rotor blade (102) and an associated active
flap (104) of the rotor blade;
wherein the flap shield comprises a barrier config-
ured to selectively reduce a gap between the rotor
blade (102) and the active flap (104).

6. The rotor system or rotor blade of claim 5, wherein
the flap shield (114) comprises: i) a plurality of rotat-
able stacked elements; ii) a folded sheet of material;
or iii) a selectively rolled sheet of material.

7. The rotor blade of any preceding claim, wherein
the airflow disturber is or comprises a wedge disturb-
er (110), and the wedge disturber comprises at least
one of a prismatic profile and a triangular profile.

8. The rotor blade of any preceding claim, wherein
the airflow disturber is or comprises a gate disturber
(112), and the gate disturber comprises a barrier
configured to at least one of enforce and increase a
chordwise directionality of a path of airflow across
the rotor blade.

9. A rotor system (100), comprising:

the rotor blade (102) of any preceding claim.

10. The rotor system of claim 9, further comprising
a second rotor blade comprising an active flap,
wherein the airflow disturber is configured to selec-
tively disturb airflow such that airflow across the first
rotor blade is different than airflow across the second
rotor blade.

11. A method of controlling a rotor system, compris-
ing:

providing a first rotor blade (102’) with an active
flap (104’);
providing a second rotor blade (102") with an
active flap (104");
providing at least one of the first rotor blade and
the second rotor blade with an airflow disturber
(110, 112); and
selectively controlling the airflow disturber to in-
teract with airflow, characterized in that the air-
flow disturber is configured to selectively extend
beyond the surface profile of at least one of the
first rotor blade and the second rotor blade.

12. The method of claim 11, further comprising con-
trolling an airflow disturber (110, 112) of the first rotor
blade (102’) to disturb air differently from an airflow
disturber (110, 112) of the second rotor blade (102").

13. The method of claim 11 or of claim 12, wherein

the airflow disturber is deployed prior to deployment
of at least one of the active flaps (104’, 104").

14. The method of claim 11 or of claim 12 or of claim
13, further comprising deploying the active flaps
(104’, 104") to a different percentage of deployment
as compared to a percentage of deployment of the
airflow disturber (110, 112).

15. The method of any one of claims 11 to 14 wherein
the airflow disturber is or comprises a wedge disturb-
er (110), and the wedge disturber comprises at least
one of a prismatic profile and a triangular profile.

16. The method of any one of claims 11 to 14 wherein
the airflow disturber is or comprises a gate disturber
(112); and the gate disturber comprises a barrier
configured to at least one of enforce and increase a
chordwise directionality of a path of airflow across
the rotor blade.

17. The method of any of claims 11 to 16, further
comprising providing a flap shield (114) between a
rotor blade and an associated active flap, wherein
the flap shield comprises a barrier configured to se-
lectively reduce a gap between the rotor blade (102)
and the active flap (104).
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