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AIR INTAKE

Technical field

[0001] The present invention relates generally to an air intake according to the
preamble of claim 1, and a method for supply of air into an air intake according to

claim 9.

Background art

[0002] From prior art air intakes for vehicles are known, which are arranged to
provide the engine with combustion air. The air intake is provided with an inlet
portion and an outlet portion. The inlet portion is preferably arranged in the front of
the vehicle, and the outlet portion is connected to an air filter box, wherein debris
and dirt are removed before the air is supplied to the combustion chamber.

[0003] The inlet portion is provided with a primary and a secondary inlet portion.
The primary air inlet portion is preferably arranged in a front of the vehicle, and the

secondary inlet portion is preferably arranged in the engine compartment.

[0004] At driving during normal conditions, combustion air is firstly drawn into
the combustion chamber from the primary inlet portion, and in the event that the
capacity of the primary inlet portion is too low or the primary inlet portion is
clogged, e.g. by snow, the combustion air is drawn from the secondary inlet
portion, situated inside the interior of the engine compartment.

[0005] To achieve high engine efficiency and performance, the combustion air
supplied to the engine need to be as cold as possible. The principle behind a cold
air intake is that cool air has a higher density, thus containing more oxygen per

volume unit than warm air.

[0006] Thus, when the primary inlet portion of the air intake is clogged and the
air is drawn from the engine compartment through the secondary inlet portion, the
inlet air is heated by the engine, and it is not as cold as the air exterior to the

vehicle body. Thus, the result of this is that the combustion process taken place in
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the combustion chamber will be less efficient and engine performance will be

partially lost.

Summary of invention

[0007] An object of the present invention is to provide an air intake which will be
able to provide cold intake air to a vehicle even if the air inlet intake has reduced
capacity or is clogged.

[0008] One aspect of the present invention relates to an air intake for a vehicle
comprising an inlet portion and an outlet portion. The inlet portion is in air
communication with exterior air at the exterior of the vehicle. The inlet portion
comprises a primary and a secondary inlet portion which are internally connected
to each other by means of a channel.

[0009] The outlet portion is divided into a primary outlet portion and a secondary
outlet portion. The primary outlet portion is connected to an air cleaning assembly
and the secondary outlet portion is in flow communication with the engine

compartment.

[0010] The primary inlet portion is provided with a purifying device, which
prevents particles present in the air entering the air intake. The purifying device is
detachable from the inlet portion. The purifying device of the primary inlet portion
is a filter. The primary and secondary inlet portions of the inlet portion are situated

in an exterior portion or a front portion of the vehicle.

[0011] The primary and secondary inlet portions are provided in the vicinity of
each other. Further a partition wall is provided in the area behind the primary inlet
portion. A further aspect of the invention relates to an air intake system for a
vehicle comprising the air intake described above.

[0012] Further the invention comprises a method for supply of air into an air
intake according to any of claims 1-7 for a vehicle which method comprises
supplying air into the primary inlet portion and the secondary inlet portion of the air

intake, and supplying air from a secondary inlet portion into a primary inlet portion



WO 2016/126187 PCT/SE2016/050044

through a channel, by means of a created negative pressure when the primary

inlet portion is clogged.

Brief description of drawings

[0013] The invention is now described, by way of example, with reference to the

accompanying drawings, in which:

[0014] Fig. 1 is an air intake system for a vehicle, comprising the air intake

according to the invention,
[0015] Fig. 2 is an isometric view of an air intake according to the invention,

[0016] Fig. 3 is a top section view of the air intake according to the invention,

and

[0017] Fig. 4 is a top section view of the air intake according to the invention.

Description of embodimenis

[0018] In the following, a detailed description of an air intake system 1 and an

air intake 2 for a vehicle according to the invention is given.

[0019] In this context the term “vehicle” means any mobile machine that
transports people or cargo. Examples of such mobile machines are motor vehicles
e.g. motorcycles, cars, commercial vehicles e.g. trucks, buses, trains, utility
vehicles, watercraft, e.g. ships, boats, heavy duty vehicles e.g. dumper trucks,

excavators, tractors, space crafts, aircrafts etc..

[0020] Infig. 1 an air intake system 1 for a vehicle is shown. The air intake
system 1 comprises an air intake device 2, an air cleaning assembly 3 and an air
intake duct 4. The air intake device 2 is an air intake through which air is feed from
the exterior of the vehicle into the air intake system 1. The air cleaning assembly 3
is an air filter box within which exterior air feed through the air intake 2 is filtered by
means of a cleaning arrangement, e.g. a filter (not shown). The exterior air is
cooling air. Thus the cooling air has a temperature that is lower than the

temperature of the air present in the engine compartment or the air present in the
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cooling package. The air filter box 3 preferably filters object as debris and dirt out
of the exterior air supplied into the air inlet system 1. Following the cleaning or
filtering of the air in the air filter box 3, the air is feed into the engine through the air
intake duct 4.

[0021] In fig. 2 an isometric view of the air intake 2 is shown. The air intake 2
comprises an inlet portion 5 and an outlet portion 6. The inlet portion 5 is in air
communication with air located outside the exterior of the vehicle. Further, the inlet
portion 5 comprises a primary 7 and a secondary inlet portion 8 which are
internally connected to each other by means of a channel or aperture 9. The
channel or aperture 9 extends in the interior of the air intake 2.

[0022] The outlet portion 6 of the air intake 2 is divided into a primary 10 and a
secondary outlet portion 11. The primary outlet portion 10 is connected to the air
cleaning assembly 3 and the secondary outlet portion 11 is in open flow
communication with the engine compartment. The secondary inlet portion 8 and
the secondary outlet portion 11 are provided essentially in front of each other in a
substantial horizontal direction.

[0023] The primary inlet portion 7 is provided with a purifying device 12, which
prevents particles from the intake air entering the air intake 2. The secondary inlet
portion 8 is an aperture which is completely open and will allow unfiltered air to
pass into and through the air intake 2. The purifying device 12 of the primary inlet
portion 7 is preferably a filter. The filter is preferably a close-meshed net
manufactured out of plastic or metal. Thus, the air is cleaned in a first step by
means of the purifying device 12 such that less dirt will have to be filtered out of
the flow of air into the air filter box 3, within which air filter box 3 the air is filtered in

a second step.

[0024] In the internal area of the air intake 2 behind the primary inlet portion 7 a
partition wall 13 is provided. The partition wall 13 is provided to strengthen and
stiffen the air intake 2, and to guide the flow of air. The partition wall 13 extends
between a lower wall 14 and a upper wall 15 of the air intake.
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[0025] The primary and secondary inlet openings 7, 8 are preferably provided in
the vicinity of each other, so that the channel 9 that connects the primary inlet
portion 7 with the secondary inlet portion 8 has a configuration minimizing air
pressure drop such that the channel is as short as possible to avoid unnecessary
decrease in air pressure. The primary and secondary inlet portions 7, 8 are
preferably arranged next to each other. The longitudinal directions of the primary
and secondary inlet portions 7, 8 are preferably on an essentially similar height
above a ground surface, whereupon the vehicle is arranged. The primary and
secondary inlet portions 7, 8 may in another embodiment be arranged one above
the other.

[0026] The primary and secondary inlet portions 7, 8 exemplified in the Fig. 1-2,
are of an elongated design, but any other configuration may be possible e.g.

circular, oval, quadric, rectangular etc..

[0027] The primary and secondary inlet portions 7, 8 are situated in an exterior
portion of the vehicle, and preferably in a front portion of the vehicle.

[0028] The purifying device 12 may be permanently fixed to the primary inlet
portion 7 or be detachable from the inlet portion 7, due to cleaning purposes.

[0029] In this context the term “normal driving conditions” means any condition
when the air contains e.g. rain, dust, minor debris of a size that does not clog the

purifying device.

[0030] In this context the term “extraordinary driving conditions” means any
condition when the air contains particles of a size that may clog the purifying

device e.g. snow, snow slush, sand etc..

[0031] When the engine is running and the vehicle is standing still, and both the
primary and secondary inlet portions 7, 8 are open, the inlet air to the engine is
supplied through both the primary and secondary inlet portions 7, 8, and no or a
minor amount of air is supplied through the secondary outlet portion 11 into the

engine compartment.
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[0032] When the engine is running and the vehicle is standing still, and the
primary inlet portion 7 is clogged and the secondary inlet portion 8 is open, the
majority of the air supplied through the secondary inlet portion 8 is supplied into
the primary inlet portion 7 from the secondary inlet portion 8 through the
secondary inlet portion 8, and no or a minor amount or air is supplied through the
secondary outlet portion 11 into the engine compartment. This due to that the
vehicle is standing still and that a negative pressure is created in the air intake

system 1.

[0033] Fig. 3 shows the air flow 16, 17, 18 through the air intake 2 when driving
during normal driving conditions. When driving of the vehicle during normal driving
conditions, the air will flow into the air intake 2 through both the primary and
secondary inlet portions 7, 8. Thus, the major part of the inlet air 17 supplied
through the secondary inlet portion 8 will flow straight through the air intake 2 and
straight out through the secondary outlet portion 11 into the engine compartment,
and only a minor part of the inlet air 18 through the secondary inlet portion will
enter the air filter box 3. The major part of the air 16 supplied through the primary
inlet portion 7 will flow through the air intake 2 and the purifying device 12 and out
through the primary outlet portion 10 through the air filter box 3 and into the engine
through the air intake duct 4. Minor amounts of intake air 18 will flow through the
channel 9 from the secondary intake portion 8 to the primary inlet portion 7, due to
no negative pressure in the system. Thus, the air 16 through the primary inlet
portion is cleaned in the first step by means of the purifying device 12 such that
less dirt will have to be filtered from the flow of air inside the air filter box 2, in the

second purifying step.

[0034] Thus, the air supplied into the primary inlet portion 7 is the portion which
will supply the engine with air, during normal driving conditions.

[0035] Fig. 4 shows the air flow 19, 20 through the air intake 2 when driving

during extraordinary driving conditions. When driving during extraordinary driving
conditions, e.g. driving during snowfall or general wintry conditions the roads may
be covered with e.g. snow and snow slush, which will splash onto the front of the

vehicle. Thus, when this is the case the primary inlet portion 7 will sooner or later
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be clogged and the supply of air to the engine will decrease or stop through the
primary inlet portion 7. When less or no air is supplied through the primary inlet
portion 7, due to a clogged purifying device 12, a negative pressure is created
within the air intake 2, and due to a negative pressure air 20 is drawn from the
secondary inlet portion 8 through the channel 9 to the air filter box 3. During these
conditions the amount of air 20 drawn into the primary inlet portion 7 from the
secondary inlet portion 8 through the channel 9 is enough to run the engine
without notable performance loss. Preferably, the percentage of the air 20 supplied
into the primary inlet portion 7 from the secondary inlet portion 8 through the
secondary inlet portion 8 supplied through the channel 9 into the air filter box 3 is
minor, approximately 10%, and the major part, approximately 90%, of the air 19
flows from the secondary inlet portion 8 and straight through the air intake 2 and
out through the secondary outlet portion 11 into the engine compartment.

[0036] Thus, the supply of air into an air intake 2 according to the invention for a
vehicle comprises supplying air 16, 17, 18 into the primary inlet portion 7 and the
secondary inlet portion 8 of the air intake 2, and supplying air 20 from the
secondary inlet portion 8 into the primary inlet portion 7 through the channel 9, by

means of a created negative pressure when the primary inlet portion 8 is clogged.
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CLAIMS

1. Air intake (2) for a vehicle comprising an inlet portion (5) and an outlet
portion (6), wherein the inlet portion (5) is in air communication with exterior air of
the vehicle,

characterized in that

the inlet portion (5) comprises a primary and a secondary inlet portion (7, 8) which
are internally connected to each other by means of a channel (9), and

the outlet portion (6) is divided into a primary outlet portion (10) and a secondary
outlet portion (11), the primary outlet portion (10) is connected to an air cleaning
assembly (3) and the secondary outlet portion (11) is in flow communication with

the engine compartment.

2. Air intake (2) according to claim 1, wherein the primary inlet portion (7) is
provided with a purifying device (12), which prevents particles present in the air

entering the air intake (2).

3. Air intake (2) according to any of claims 1-2, wherein the purifying device
(12) is detachable from the inlet portion (7).

4. Air intake (2) according to any of claims 1-3, wherein the purifying device
(12) of the primary inlet portion (7) is a filter.

5. Air intake (2) according to any of claims 1-4, wherein the primary and
secondary inlet portions (7, 8) of the inlet portion (5) are situated in an exterior

portion or a front portion of the vehicle.

6. Air intake (2) according to any of claims 1-5, wherein a partition wall (13)

is provided in the area behind the primary inlet portion (7).

7. Air intake system (1) for a vehicle comprising the air intake (2) according

to any of claims 1-6.
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8. Method for supply of air into an air intake according to any of claims 1-6
for a vehicle which method comprises:

-supplying air (16, 17, 18) into the primary inlet portion (7) and the secondary inlet
portion (8) of the air intake (2), and

-supplying air (20) from a secondary inlet portion (8) into a primary inlet portion (7)
through a channel (9), by means of a created negative pressure when the primary
inlet portion (7) is clogged.
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