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(57) Abrege/Abstract:

The invention Is related to a helicopter with a fuselage, at least two engines substantially inside said fuselage, an air intake for each
of sald two engines and at least two separate lateral air inlet ports for said at least two engines in said fuselage. Said separate lateral
alr inlet ports being arranged on sides opposed to each other relative to an essentially vertical midplane of said fuselage and
oriented with their respective cross section substantially parallel to a forward flight direction of the helicopter. At least one frontal air
Inlet port with a forward portion Is provided separate from said lateral air inlet ports, said frontal air inlet port being located on a gear
cowling of the fuselage oriented with its cross section substantially perpendicular to the forward flight direction of the helicopter.
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“Helicopter with engine air intakes”
ABSTRACT

The invention is related to a helicopter with a fuselage, at least
two engines substantially inside said fuselage, an air intake for each
of said two engines and at least two separate lateral air inlet ports for
said at least two engines in said fuselage. Said separate lateral air
inlet ports being arranged on sides opposed to each other relative to
an essentially vertical midplane of said fuselage and oriented with
their respective cross section substantially parallel to a forward flight
direction of the helicopter. At least one frontal air inlet port with a
forward portion is provided separate from said lateral air inlet ports,
said frontal air inlet port being located on a gear cowling of the
fuselage oriented with its cross section substantially perpendicular to

the forward flight direction of the helicopter.
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Helicopter with engine air intakes

The invention Is related to helicopters with engine air intakes,

particularly to helicopters with radial engine air intakes with the

features of the preamble of claim 1.

Helicopters (HC) with lateral engine air inlet ports suck in the
engine air from the side. In forward flight conditions of HC there will
be air pressure losses with lateral engine air inlet ports, while for
hover operations said lateral inlet ports are suitable. A ram-air intake
IS any intake design which uses the dynamic air pressure — so called
RAM effect - created by vehicle motion to increase the static air
pressure inside of the intake manifold on an engine, thus allowing a
greater mass flow through the engine and hence increasing engine

power.

The document US 2010065139 A1 discloses a device for feeding
combustion air to an engine disposed in an interior of an aircraft with
an air inlet duct extending between an exterior surface of the aircraft
and the engine, wherein the air inlet duct extends from air inlets
disposed in a first region of the exterior surface; at least one further
air inlet duct extending between a second region of the exterior
surface and the engine, so as to provide a two-way airstream supply;
and a control device configured to switch the air supply to the engine
to the at least one further air inlet duct when a blockage occurs in the

ailr inlets.

The document US 5662292 A discloses a specially contoured
barrier type filter disposed in front of a helicopter turbine inlet for
maximized airflow during forward, as well as sideways flight. The

contouring additionally reduces the tendency of the filter to clog. A
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bypass mechanism is provided should the pressure differential across
the filter exceed a predetermined value. The bypass configuration
achieves a limited particle separation function in order to provide
residual protection. An air box attached to the inlet is formed to

provide low distortion levels in the airflow entering the engine inlet.

It 1Is an object of the Iinvention to provide a helicopter with

Improved engine air supply for fast forward flight conditions.

The solution is provided with a helicopter with engine air

iIntakes.

According to the invention a helicopter is provided with a
fuselage, at least two engines substantially inside said fuselage, an
air intake for each of said two engines and at least two separate
lateral air inlet ports for said at least two engines in said fuselage.
Said separate lateral air inlet ports are arranged on sides opposed to
each other relative to an essentially vertical midplane of said fuselage
and oriented with their respective cross section substantially parallel
to a forward flight direction of the helicopter. Further at least one
frontal air inlet port with a forward portion is provided separate from
sald lateral air inlet ports, said frontal air inlet port being located on a
gear cowling of the fuselage and being oriented with its cross section
substantially perpendicular to the forward flight direction of the
helicopter. A straight path for airflow through the frontal air inlet port
aligned with the longitudinal airflow and two further separate paths
through said separate lateral air inlet ports are provided to each air
intake for each engine from the forward direction and both sideways
of the helicopter. According to an advantage of the invention in fast

forward flight conditions the inventive HC — with an inlet port pointing
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in flight direction - can use the RAM effect of forward flight with the
frontal Inlet port and thus the inventive HC can profit from the
dynamic air pressure created by its own forward motion to increase
the static air pressure inside of the respective intake manifold for the
at least two engines, thus allowing a greater mass flow through the
engine and hence increasing engine power. The two lateral air intakes
of the two engines introduce additionally air to the engine Iin hover
operations or in slow speed maneuvers. During fast forward flights of
the helicopter the two lateral air intakes continue to provide air to the
two engines but additionally the frontal air duct supports the two
engines with dynamic air pressure and any air pressure ana
installation losses due to exclusive lateral air intake can be avoided

or compensated.

According to a preferred embodiment of the invention air ducts
are provided from the at least one frontal air inlet port to the at least
two radial air intakes. Said air ducts lead additionally air to the
engines, while avoiding any structural obstacles or warm air through
heat convection. The air ducts lead the air to the respective engine
air intakes while avoiding hot helicopter structures, for example a

main gear box or a rotor box.

According to a further preferred embodiment of the invention the
at least two air intakes are radial and further preferable twice as large
as the at least two radial air intakes of two engines with only two

separated lateral air inlet ports.

Preferred embodiments of the invention are described with

reference to the following description and drawings.

Fig. 1 shows a lateral view of a part of a helicopter with lateral

air inlet ports according to the state of the art,
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Fig. 2 shows a cross sectional view through a radial air intake of

one engine of a helicopter according to the invention,

Fig. 3 shows a lateral view of a part of the fuselage of the

helicopter with air inlet ports according to the invention, and

Fig. 4 shows a perspective top view of the fuselage of the

helicopter with air inlet ports to the engine according to Fig. 3.

According to Fig. 1 a part of a fuselage 1 with a gear cowling 7
of a helicopter of the state of the art is provided with a lateral air inlet
port 2 to one of two engines 3. Said lateral air inlet port 2 i1s oriented
with its cross section substantially parallel to a forward flight direction
of the helicopter causing an opposed air flow direction 12. Another
lateral air inlet port 2 to the other one of the two engines 3 (not
shown) is provided on the fuselage symmetrically relative to a vertical

midplane of the helicopter and opposed to the one of the two engines
3.

According to Fig. 2 corresponding features are referred to with
the references of Fig. 1. A radial air intake 4 of one engine 3 Is
supplied with air from the lateral air inlet port 2 through an angular
segment o of the circumference of said radial air intake 4, with o =
100°. The radial air intake 4 of said one engine 3 is further supplied

via an air duct 6 with air from a frontal air inlet port 5 through a

supplemental angular segment B of the circumference of said radial
air intake 4, with 8 = 108°.

According to Fig. 3 corresponding features are referred to with
the references of Fig. 1, 2. RAM-air 8 is led to the frontal air inlet port
5 on each side of the fuselage 1 along an outside of the fuselage 1

and the gear cowling 7 while avoiding the gear box 11 below the gear
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cowling 7 and is biased into the respective air ducts 6 on each side of
the fuselage 1. Lateral air 9 is supplied to the lateral air inlet port 2 to
one of two engines 3. Smooth air ducts 6 of heat resistant composite

compound are provided from the frontal air inlet port 5 to the two air

Intakes 4.

According to Fig. 4 corresponding features are referred to with
the references of Fig. 1 - 3. The right hand fuselage (not shown
entirely) with its air flow conditions is symmetrical to the left hana
fuselage with regard to the midplane of the fuselage 1 of the
helicopter. The RAM-air 8 of the helicopter in forward flight Is led
along the fuselage 1 with the gear cowling 7 to the frontal air inlet
port 5 via the air duct 6 while avoiding the rotor box 10 of the
helicopter. Lateral air 9 is supplied through the lateral air inlet port 2

to the two engines 3.
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Fuselage

lateral air inlet port
engine

radial air intake
frontal air inlet port
air duct

gear cowling

ram air

lateral air

rotor box
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air flow direction
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CLAIMS

1. A helicopter with a fuselage (1), at least two engines (3)
substantially inside said fuselage (1), an air intake (4) for each of
said two engines (3) and at least two separate lateral air inlet ports
(2) for said at least two engines (3) In said fuselage (1), said separate
lateral air inlet ports (2) being arranged on sides opposed to each
other relative to an essentially vertical midplane of said fuselage (1)
and oriented with their respective cross section substantially parallel
to a forward flight direction of the helicopter, wherein further at least
one frontal air inlet port (5) with a forward portion I1s provided
separate from said lateral air inlet ports (2), said at least one frontal
air inlet port (5) being located on a gear cowling of the fuselage (1)
and being oriented with its cross section substantially perpendicular
to a forward flight direction, whereby a straight path for airflow
through the at least one frontal air inlet port (5) aligned with the
longitudinal airflow and two further separate paths through saia
separate lateral air inlet ports (2) are provided to each air intake (4)

for each engine (3) from forward and both sideways.

2. The helicopter according to claim 1, whereby air ducts (6)

are provided from the at least one frontal air inlet port (5) to the at

least two air intakes (4).

3. The helicopter according to claim 1, whereby the at least

two air intakes (4) are radial.

4. The helicopter according to claim 3, whereby the at least
two radial air intakes (4) are twice as large as the at least two radial
air intakes (4) of two engines (3) with only two separated lateral air

inlet ports (2) for said at least two engines (3) in said fuselage (1).
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