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(54) Title: ENGINE NACELLE OF AN AIRCRAFT COMPRISING A VORTEX GENERATOR ARRANGEMENT
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(57) Abstract: An engine nacelle of an aircraft, which engine nacelle on one side comprises several fin-shaped vortex generators
(3, 4, 5) so that with an increase in the angle of attack, to improve maximum lift, the field of vorticity generated by said vortex

I, generators (3, 4, 5) overall extends over an increasing region of the wing in the direction of the wingspan, with the first vortex
w={ generator being located within a positioning corridor (K31) situated between two boundary lines (51, 52), wherein: ¢ the starting
point (51 a) of the first boundary line (51) is the circumferential point of the engine nacelle with the engine-nacelle circumferential
& angle phi = 35 degrees and the engine-nacelle longitudinal coordinate X = L/4; « the end point (51 b) of the first boundary line (51 ) is
& the circumferential point of the engine nacelle with the engine-nacelle circumferential angle phi = 25 degrees and the engine-nacelle
o longitudinal coordinate X = 1.2/3; « the starting point (52a) of the second boundary line (52) is the circumferential point of the
O engine nacelle with the engine-nacelle circumferential angle phi = 90 degrees and the engine-nacelle longitudinal coordinate X =

1./4; « the end point (52b) of the second boundary line (52) is the circumferential point of the engine nacelle with the engine-nacelle
a circumferential angle phi = 55 degrees and the engine-nacelle longitudinal coordinate X = 1.2/3.
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AMENDED CLAIMS
received by the International Bureau on 05 January 2009 (05.01.09)

1. An engine nacelle (20) of an aircraft, which engine nacelle (20) comprises a
nacelle housing (19) with a first side (S1) and a second side (S2) and several fin-
shaped vortex generators (21, 22, 23; 31, 32) characterized in that the fin-shaped
vortex generators (21, 22, 23; 31, 32) are arranged at least on one of the two sides
(81, S2) of the nacelle housing (19) and are arranged so as to overlap in longitudinal
direction such that with an increase in the angle of attack, to improve maximum lift, the
field of vorticity generated by them overall extends over an increasing region of the
wing in the direction of the wingspan.

2. The engine nacelle (20) according to claim 1, characterised in that the frontmost
point of a first vortex generator (31) is located within a positioning corridor (K31)
situated between two boundary lines (51, 52), wherein:

» the starting point (51a) of the first boundary line (51) is the circumferential point
of the engine nacelle (20) with the engine-nacelle circumferential angle phi = 35
degrees and the engine-nacelle longitudinal coordinate X = L/4, wherein the
angle phi is being defined such that phi has a value of zero at the position of a
vertical axis of the housing (19) on the side of the engine pylon (13) and runs in
the circumferential direction of the housing (19), wherein X is the position on a
longitudinal coordinate(KL) extending along the longitudinal axis (AG) of the
nacelle housing (19), with the point where the longitudinal axis (AG) intersects
the area in which the rim line of the front end (30a) of the nacelle housing (19)
is situated as the starting point of the longitudinal axis (AG), and wherein L is
the length of the engine nacelle (20) along the longitudinal axis (AG) of the
nacelle housing (19);

e the end point (51b) of the first boundary line (51) is the circumferential point of
the engine nacelle (20) with the engine-nacelle circumferential angle phi = 25
degrees and the engine-nacelle longitudinal coordinate X = L2/3;
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¢ the starting point (562a) of the second boundary line (52) is the circumferential
point of the engine nacelle (20) with the engine-nacelle circumferential angle phi
= 90 degrees and the engine-nacelle longitudinal coordinate X = L/4;

» the end point (52b) of the second boundary line (52) is the circumferential point
of the engine nacelle (20) with the engine-nacelle circumferential angle phi = 55
degrees and the engine-nacelle longitudinal coordinate X = L+2/3;

wherein in each case the boundary line is the line that extends over the external
circumference of the engine nacelle (20) and is the shortest line between the starting
point of said external circumference and the end point of said external circumference.

3. The engine nacelle (20) according to claim 1 or 2, characterised in that the
vortex generators are arranged on the side of the nacelle housing (19), which side
faces towards the fuselage.

4. The engine nacelle (20) according to claim 2 or 3, characterised in that on the
second side (S2) of the two sides (S1, S2) of the nacelle housing (19) at least one fin-
shaped vortex generator (21, 22, 23; 31, 32) is arranged.

5. The engine nacelle (20) according to claim 4, characterised in that on both
sides of the nacelle housing (19) several fin-shaped vortex generators (21, 22, 23; 31,
32) are arranged, wherein in each case the frontmost point of a first vortex generator
(31) is located within a positioning corridor (K31) situated between two boundary lines,
wherein:

o the starting point (51a) of the first boundary line (51) is the circumferential point
of the engine nacelle (20) with the engine-nacelle circumferential angle phi = 35
degrees and the engine-nacelle longitudinal coordinate X = L/4;

e the end point (51b) of the first boundary line (51) is the circumferential point of
the engine nacelle (20) with the engine-nacelle circumferential angle phi = 25
degrees and the engine-nacelle longitudinal coordinate X = L+2/3;
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s the starting point (52a) of the second boundary line (52) is the circumferential
point of the engine nacelle (20) with the engine-nacelle circumferential angle phi
= 90 degrees and the engine-nacelle longitudinal coordinate X = L/4;

¢ the end point (52b) of the second boundary line (52) is the circumferential point
of the engine nacelle (20) with the engine-nacelle circumferential angle phi = 55
degrees and the engine-nacelle longitudinal coordinate X = L+2/3;

wherein in each case the boundary line is the line that extends over the external
circumference of the engine nacelle (20) and is the shortest line between the starting
point of said external circumference and the end point of said external circumference.

6. The engine nacelle (20) according to any one of the preceding claims,
characterised in that the second vortex generator is situated on the engine's
circumferential angle of phi = 10 to 30 degrees below the first vortex generator.

7. The engine nacelle (20) according to any one of the preceding claims,
characterised in that the longitudinal direction of the vortex generators is inclined by
delta-theta = 0 to 10 degrees in relation to the longitudinal axis of the engine nacelle
(20).

8. The engine nacelle (20) according to any one of the preceding claims,
characterised in that the vortex generators, which in a connection region (V) of same
with the outer flow surface (A) of the nacelle housing have a length (LG) that extends in
longitudinal direction of the vortex generator, comprise an external contour (K2) that
protrudes from the outer flow surface (A) and that extends, gradually rising, from the
outer flow surface (A) of the nacelle housing to a maximum height (HG) at the rear end
of the respective vortex generator.

9. The engine nacelle (20) according to claim 8, characterised in that the external
contour of at least one vortex generator is a straight line.

10. The engine nacelle (20) according to claim 8 or 9, characterised in that the ratio
of the overall length LG to the maximum height HG of the vortex generator is between
1.4 and 3.6.
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11. The engine nacelle (20) according to any one of the preceding claims 8 to 10,
characterised in that the overall length LG of the vortex generator relative to the length
of the engine nacelle (20) is between 0.10 and 0.15.

12. Anengine nacelle (20), of an aircraft, which engine nacelle (20) comprises a
nacelle housing (19) with a first side (S1) and a second side (S2) and several fin-
shaped vortex generators (21, 22, 23; 31, 32) characterised in that the fin-shaped
vortex generators (21, 22, 23; 31, 32) are arranged at least on one of the two sides
(81, S2) of the nacelle housing (19) and the distance of the external contour (K) of the
vortex generator from the outer flow surface (A) defined by the gradient of the
connection region (V) in longitudinal direction (X) of the vortex generator is defined by
the function Y = HG*[1-(LG-X)? / LG?], with:

* Xbeing the longitudinal coordinate of the vortex generator with an overall length

LG of the vortex generator;

* Y being the height coordinate of the vortex generator with a maximum height
HG of the vortex generator in relation to the outer flow surface (A) on the

longitudinal coordinate X=LG;

wherein the external contour (K) protruding from the outer flow surface (A) is within the

range of + 10% of the Y-value resulting from the function.

13.  The engine nacelle (20) according to claim 12, characterised in that the area of
the fins that form the vortex generators (3, 4, 5, 6) is arranged so as to be radial in

relation to the engine nacelle (20).

14.  The engine nacelle (20) according to claim 12 or 13, characterised in that the
vortex generators are arranged on the side of the nacelle housing (19), which side

faces towards the fuselage.

15.  The engine nacelle (20) according to claim 12, 13 or 14, characterised in that on
the second side (S2) of the two sides (S1, S2) of the nacelle housing (19) at least one
fin-shaped vortex generator (21, 22, 23; 31, 32) is arranged.
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