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(57) Abstract: The present invention provides an air inlet controller for a vehicle,
comprising: input means (440) arranged to receive a neighbouring vehicle signal in-
dicative of a presence of a neighbouring vehicle; output means arranged to output a
flow control signal to control a flow control means (fan) for controlling a flow of air
through an air inlet of the vehicle; and processing means (450, 460) arranged to deter-
mine the flow control signal in dependence on the neighbouring vehicle signal thereby
to compensate for an effect on pressure distal of an air inlet associated with the pres-
ence of the neighbouring vehicle.
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APPARATUS AND METHOD FOR CONTROLLING AIR-INLET FLOW
BASED ON NEIGHBOURING VEHICLES

TECHNICAL FIELD

The present disclosure relates to an apparatus and method for controlling air-inlet flow based
on a neighbouring vehicle. Aspects of the invention relate to an air inlet controller for a vehicle,
an air intake system comprising the air inlet controller, a vehicle comprising the air inlet
controller or system, a method of controlling air intake in respect of a vehicle, and software, a
computer readable medium, and a processor for implementing the method of controlling air
intake in respect of a vehicle.

BACKGROUND

In order to compensate for an increase in air pressure distal of an air inlet of a vehicle, a flow
control means such as a fan may be set based on vehicle speed, e.g. the speed of the fan
may be reduced with increasing vehicle speed.

However, setting the flow control means based on vehicle speed alone may be inappropriate

in certain circumstances, leading to overcompensation and inadequate air intake.

It is an object of embodiments of the invention to provide improved air inlet control.

SUMMARY OF THE INVENTION

Aspects and embodiments of the invention provide an air inlet controller for a vehicle, an air
intake system comprising the air inlet controller, a vehicle comprising the air inlet controller or
system, a method of controlling air intake in respect of a vehicle, and software, a computer
readable medium, and a processor for implementing the method of controlling air intake in
respect of a vehicle.

According to an aspect of the invention there is provided an air inlet controller for a vehicle,
comprising: input means arranged to receive a neighbouring vehicle signal indicative of a
presence of a neighbouring vehicle; output means arranged to output a flow control signal to
control a flow control means for controlling a flow of air through an air inlet of the vehicle; and
processing means arranged to determine the flow control signal in dependence on the
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neighbouring vehicle signal thereby to compensate for an effect on air pressure distal of an
air inlet associated with the presence of the neighbouring vehicle.

The presence of a neighbouring vehicle can affect the pressure distal of an air inlet of the
vehicle. A reduction in pressure distal of the air inlet can result in a reduced air flow through
the air inlet. Accordingly, by determining a flow control signal in dependence on a neighbouring
vehicle signal indicative of a presence of a neighbouring vehicle, it is possible to compensate
for an effect on the pressure associated with the presence of the neighbouring vehicle.

Conversely, an increase in pressure distal of the air inlet can result in an increased air flow
through the air inlet. Accordingly, by determining a flow control signal in dependence on a
neighbouring vehicle signal indicative of an absence of a neighbouring vehicle, it is possible
to compensate for an effect on the pressure associated with the absence of a neighbouring
vehicle. This advantageously may reduce the energy requirements of the flow control means
by, for example, reducing a fan speed. The flow control means may operate in a “sailing mode”
in dependence on the flow control signal thereby reducing the energy requirements of the flow

control means.

The neighbouring vehicle signal may be indicative of a characteristic of the neighbouring
vehicle; and the flow control signal may be determined in dependence on the characteristic of
the neighbouring vehicle. The effect of a neighbouring vehicle on the pressure distal of an air
inlet of the vehicle will be dependent on the characteristics of the neighbouring vehicle and
therefore by determining the flow control signal in dependence on a characteristic it is possible
to more accurately compensate for the presence of the neighbouring vehicle.

The characteristic may comprise neighbouring vehicle speed. The characteristic may
comprise neighbouring vehicle size. The characteristic may comprise neighbouring vehicle
proximity. The characteristic may comprise estimated wake region characteristics. Employing
more than one characteristic will synergistically contribute to greater accuracy in respect of
compensating for the effect of the neighbouring vehicle; with each further characteristic the
effect of the neighbouring vehicle can be more accurately predicted.

The input means may be arranged to receive a vehicle speed signal indicative of the speed of
the vehicle; and the processing means may be arranged to determine the flow control signal
in dependence on the speed of the vehicle. The speed of the vehicle affects the pressure distal
of the air inlet of the vehicle owing to a so-called ‘ram air’ effect. By determining the flow control
signal further in dependence of the vehicle speed, it is possible to compensate for both the
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influence of the neighbouring vehicle and the ‘ram air effect’ in determining the flow control
signal.

The processing means may be arranged to initially determine the flow control signal in
dependence on the speed of the vehicle and revise the flow control signal in dependence on
the neighbouring vehicle signal. This offers the possibility to facilitate improved backwards
compatibility with any existing system that already determines a flow control signal in
dependence on vehicle speed.

The processing means may be arranged to determine a frequency of neighbouring vehicles
in dependence on the neighbouring vehicle signal thereby to estimate a traffic density; and
the flow control signal may be determined in dependence on the estimated traffic density.
Traffic density can affect the pressure distal of the air inlet of a vehicle, and therefore by
determining the flow control signal in dependence on the estimated traffic density, it is possible
to compensate for the effect of the traffic density.

The processing means may be arranged to communicate with a wireless communication
means to determine an estimated traffic density from a remote server; and the flow control
signal may be determined in dependence on the estimated traffic density. This offers the
possibility to either improve the estimation of traffic density as above or replace it with a
potentially more accurate estimation given the prevalence of accurate road traffic mapping

data available from remote servers.

The output means may be arranged to output an output flow control signal to control an outflow
control means for controlling flow of air through an outlet of the vehicle; and the output flow
control signal may be determined in dependence on the flow control signal. By determining
the output flow control signal in dependence on the flow control signal it is possible to prevent
positive or negative pressure build up in the vehicle.

According to another aspect of the invention there is provided an air intake system for a
vehicle, comprising: an air inlet controller according to any preceding paragraph.

The air intake system may further comprise a flow control means.
The flow control means may comprise a fan. The flow control means may comprise a variable

aperture. Either a fan or variable aperture can be provided or both together. The combination
of a fan and variable aperture can facilitate improved backward compatibility with existing
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systems already employing a fan, in the sense that the existing control of the fan speed can
be retained and the variable aperture used to compensate for the effect of the neighbouring
vehicle. Furthermore or alternatively the use of a variable aperture in addition with the fan may
facilitate smoothing of the variation in fan speed, leading to reduced noise disturbance and an
increased component longevity.

The air intake system may comprise neighbouring vehicle detection means arranged to output
the neighbouring vehicle signal.

The neighbouring vehicle detection means may comprise a camera. The neighbouring vehicle
detection means may comprise a proximity sensor. The use of the camera or proximity sensor
enables improved backward compatibility by exploiting existing sensor systems in a vehicle.
The use of the combination may facilitate yet further improved compensation by facilitating
improved characterisation of the neighbouring vehicle.

The neighbouring vehicle detection means may be arranged to detect a vehicle situated in
front of the vehicle. Vehicles situated in front of the vehicle will typically give rise to the greatest
effect in respect of the pressure distal of the air inlet of the vehicle.

The neighbouring vehicle detection means may be arranged to detect a neighbouring vehicle
situated at a side of the vehicle. The neighbouring vehicle detection means may be arranged
to detect a neighbouring vehicle situated behind the vehicle. These features can facilitate
prediction of overtaking of a neighbouring vehicle and determining the flow control signal in
dependence of the predicted overtaking of the neighbouring vehicle. This facilitates a more
rapid compensation of the effect of the neighbouring vehicle.

According to another aspect of the invention there is provided a vehicle comprising the air inlet
controller or air intake system according to any preceding paragraph.

According to another aspect of the invention there is provided a method of controlling air intake
in respect of a vehicle comprising: receiving a neighbouring vehicle signal indicative of a
presence of a neighbouring vehicle; determining, in dependence on the neighbouring vehicle
signal, a flow control signal to control a flow control means for controlling a flow of air through
an air inlet of the vehicle thereby to compensate for an effect on pressure distal of an air inlet
associated with the presence of the neighbouring vehicle; and outputting the flow control
signal.
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According to another aspect of the invention there is provided a computer program product
executable on a processor so as to implement the method above.

According to another aspect of the invention there is provided a non-transitory computer
readable medium carrying computer readable code which when executed causes a vehicle to
carry out the method according to the method above.

According to another aspect of the invention there is provided a processor arranged to
implement the method or computer product above.

According to an aspect of the invention there is provided a controller for controlling a heating,
ventilation, and air conditioning HVAC system of a vehicle, comprising: input means arranged
to receive a neighbouring vehicle signal indicative of a presence of a neighbouring vehicle,
wherein the controller is configured to control an HVAC system in dependence on the
neighbouring vehicle signal of a vehicle to compensate for the presence of a neighbouring
vehicle.

Within the scope of this application it is expressly intended that the various aspects,
embodiments, examples and alternatives set out in the preceding paragraphs, in the claims
and/or in the following description and drawings, and in particular the individual features
thereof, may be taken independently or in any combination. That is, all embodiments and/or
features of any embodiment can be combined in any way and/or combination, unless such
features are incompatible. The applicant reserves the right to change any originally filed claim
or file any new claim accordingly, including the right to amend any originally filed claim to
depend from and/or incorporate any feature of any other claim although not originally claimed

in that manner.

BRIEF DESCRIPTION OF THE DRAWINGS

One or more embodiments of the invention will now be described by way of example only,
with reference to the accompanying drawings, in which:

Figure 1 shows an example of a vehicle having an air-intake system;

Figure 2 shows an example of a flow control means arranged to control the flow of air through

an air inlet;
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Figure 3 shows an example of a vehicle at speed experiencing a high pressure zone in the
vicinity of the air inlet;

Figure 4 shows an example of a vehicle at speed with a neighbouring vehicle directly in front

of the vehicle;

Figure 5 shows an example of a vehicle at speed with a neighbouring vehicle indirectly in front
of the vehicle;

Figure 6 shows an example of a vehicle in dense traffic;

Figure 7 shows an example of an air inlet controller;

Figure 8 shows an example of an air intake system; and

Figures 9 and 10 show example methods of controlling air intake in respect of a vehicle.

DETAILED DESCRIPTION

Fig. 1 depicts a vehicle 1 having an air inlet 5. Vehicle air inlets are typically situated at the
front of the vehicle and just below a vehicle windscreen 3, as is shown in Fig.1.

Fig. 2 depicts a flow control means 7 arranged to control the flow of air flowing through an air
inlet 5. Air entering through the air inlet 5 flows through a conduit 9, and the through flow 8 is
controlled by the flow control means 7.

The flow control means 7 may be controlled by a flow control signal, the flow control means 7
being caused to give a greater or lesser through flow of air depending on the flow control

signal.

In Fig. 2 the flow control means 7 is a fan. In the case of a fan 7 acting as the flow control
means, the flow of air through the air inlet 5 can be controlled via a flow control signal by
increasing or decreasing the fan speed. The through flow 8 can be increased by increasing
the fan speed, or reduced by decreasing the fan speed.
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The flow control means can take other forms. For example, the flow control means can
comprise a variable aperture, not shown, and the extent of opening of the aperture can control
the flow of air 8. An increase in flow can be effected by widening the aperture and conversely
a limitation of flow can be effected by virtue of a narrowing of the aperture.

The flow control means need not be limited to a fan 7 or aperture; other forms of controlling of
flow could equally constitute flow control means so long as the flow control means can provide

a variable control over the flow of air through the air inlet 5.

Furthermore, the flow control means could comprise several flow control entities, e.g. the flow
control means could comprise the combination of a fan 7 and variable aperture. In this case
fan speed variation can be smoothed by employing the variable aperture, e.g. an extreme
reduction in fan speed can be prevented by either only narrowing the aperture or slightly
reducing the fan speed and narrowing the aperture. Conversely an extreme increase in fan
speed can be prevented by widening an aperture in isolation or in combination with a slight
increase in fan speed. It will readily be appreciated that various combinations of increasing or
decreasing fan speed and widening or narrowing of the aperture can be employed to give
effect to an increase or decrease in the through flow.

The attention of the reader is now directed to Fig. 3. This figure illustrates the effect of vehicle
speed in respect of the pressure in the vicinity of the air inlet 5. In particular, when a vehicle 1
is travelling at speed, there is a resultant high pressure region 11 in the vicinity of the air inlet
5. This may be described as a ‘ram air’ effect and can cause a number of unwanted effects
such as unwanted noise, the cabin airflow exceeding a comfortable level, and the excess air

intake can give rise to interference with maintaining the user-selected cabin air temperature.

In order to counteract the ‘ram air’ effect, the flow control means can be adjusted to reduce
the draw of air through the air inlet based on vehicle speed. Thus, in the case where the flow
control means comprises a fan 7, the fan speed can be reduced so as to counteract the high
pressure region 11 in an effort to give rise to a constant through flow of air notwithstanding the
increase in the pressure in the vicinity of the air inlet 5 arising from the vehicle 1 travelling at
speed. This countermeasure can be effective in counteracting the ‘ram air’ effect.

Fig. 4 depicts a scenario in which a vehicle 1 is travelling at speed behind a neighbouring
vehicle 2 situated in front of vehicle 1. Whilst the neighbouring vehicle 2 is subjected to the
‘ram air’ effect arising from the high pressure region 11, similar to that shown in Fig. 3, the
vehicle 1 is subjected to a reduced pressure 10 in the vicinity of the air inlet 5 as compared to
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the case when no neighbouring vehicle 2 is present, as in Fig. 3. Assuming that both vehicles
1 and 2 implement the countermeasure described above based on vehicle speed alone, whilst
the neighbouring vehicle 2 will correctly compensate for the high pressure in vicinity of its air
inlet 6, the vehicle 1 will overcompensate and the situation will arise where insufficient air is
drawn in through the air inlet 5 as the flow control means is controlled without there being any
account of the reduction in pressure in the pressure region 10 in the vicinity of the air inlet 5
arising from the presence of the neighbouring vehicle 2.

The reason for the reduction in pressure in the region 10 in the vicinity of the air inlet 5 arises
from a wake region 4 generated by the neighbouring vehicle 2. The wake region 4 is a region
of disturbed flow, generally turbulent, downstream of the neighbouring vehicle 2 arising from
the flow of air around the neighbouring vehicle 2 travelling through the air at speed. The
characteristics of the wake region 4 is influenced by factors such as the size, speed and
particularly the geometry of the neighbouring vehicle 2. Wake characteristics are a well
understood area of fluid dynamics, particularly with the increased understanding of boundary
layer effects and computational modelling techniques. The skilled person will readily
appreciate that the techniques used to model the aerodynamic capabilities of vehicles, and
characterising vehicle wake turbulence, can be applied to the techniques described herein for
characterising the wake region associated with a neighbouring vehicle 2.

As the characteristics of the wake region 4 are dependent on the characteristics of the
neighbouring vehicle 2, controlling a flow control means based on one or more characteristics
of a detected neighbouring vehicle 2 can facilitate improved control of the flow control means
by more appropriately taking into account the effect of the presence of the neighbouring
vehicle 2 in respect of air flow through the air inlet 5 of a vehicle 1.

A vehicle detection means can be provided that is capable of detecting the presence of a
neighbouring vehicle 2. The flow control means can then be controlled based on the
neighbouring vehicle detection means. The flow control means can also be controlled based
on a detected vehicle speed.

According to one specific example, the flow control means can be set based on vehicle speed
and this setting revised based on the neighbouring vehicle detection means detecting a
neighbouring vehicle.

It is pertinent to consider the cases in which the presence of the neighbouring vehicle 2 may
give rise to reduction in the otherwise high pressure region in the vicinity of the air inlet arising
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from the presence of a wake region 4. Generally this will occur when the neighbouring vehicle
is at speed and situated in front of the vehicle 1. Here, in front of is not to be interpreted in the
narrow sense of being directly in front of, but rather forward of the vehicle 1. Turning to Fig. 5,
although the neighbouring vehicle 2 is not directly in front of the vehicle 1, the effect of the
wake region 4 will serve to still reduce the pressure in the vicinity of the air inlet 5 of the vehicle
1 and in this situation the neighbouring vehicle 2 is to be considered to be situated in front of
the vehicle 1.

It will be appreciated that the setting of the flow control means based on the presence of one
or more neighbouring vehicles 2 would ideally be varied depending on estimated
characteristics of the wake region 4 relative to the vehicle 1. For example, the flow control
means may be set based on a determined distance between the wake region and the air inlet
5, which may be approximated based on a determined distance between the vehicle 1 and
neighbouring vehicle.

The neighbouring vehicle detection means can take a number of different forms. For example,
the neighbouring vehicle detection means can comprise a camera, ultrasonic detector and/or
radar. In the case where the vehicle detection means comprises a ultrasonic detector or radar,
the proximity of the neighbouring vehicle 2 relative to the vehicle 1 can be easily discerned
and this proximity can be employed in characterising the wake region 4 and determining the
appropriate limitation of the restriction of the flow of air owing to the presence of the
neighbouring vehicle 2.

The neighbouring vehicle detection means may determine the size of the neighbouring
vehicle. In the case of the neighbouring vehicle detection means comprising a camera, image
processing techniques may be employed to determine the size of a detected neighbouring
vehicle. In the case of the neighbouring vehicle detection means comprising radar or ultrasonic
detector, a radio or sound-based return footprint may be employed to determine the size of
the neighbouring vehicle.

In determining how best to control the flow of air through the air inlet 5 in the case of a vehicle
1 in the presence of one or more neighbouring vehicles 2, it may be helpful to estimate the
traffic density. In the situation shown in Fig. 6, where there is an extreme traffic density, where
a large number or vehicles are moving in a similar direction at speed, a situation may arise
where there is a large low pressure region around the vehicle 1 (and indeed all the inside
vehicles). This information can usefully be exploited in controlling the flow control means.
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Fig. 7 illustrates an example of an air inlet controller 40.

The air inlet controller 40 comprises an input 60 arranged to receive a neighbouring vehicle
signal from a neighbouring vehicle detector 80. The neighbouring vehicle signal could be a
binary signal indicative of the presence or lack of presence of a neighbouring vehicle 2. The
neighbouring vehicle signal may also characterize one or more detected neighbouring
vehicles 2. The neighbouring vehicle signal may take different forms with the detection and
any characterization information embedded in the signal in different ways.

The air inlet controller 40 further comprises an output 70 arranged to output a flow control
signal for controlling a flow controller 90 for controlling the flow of air through an air inlet of the
vehicle.

The air inlet controller 40 further comprises a processor 50 arranged to determine the flow
control signal in dependence on the neighbouring vehicle signal. Thus, for example, in the
presence of a neighbouring vehicle signal the flow control signal may be determined to cause
the flow controller 90 to give a reduced air draw through the air inlet 5 of a vehicle 1. In this
way the effect on the air intake of the presence of a neighbouring vehicle 2 can be
compensated for in controlling the inlet flow controller 90.

Characterization of the neighbouring vehicle can be employed to improve the control of the
flow controller 90 by improving the compensation of the presence of the neighbouring vehicle
2 based on the characteristics of the neighbouring vehicle(s) 2. So, for example, the flow
control signal may be caused to give a greater reduction in air draw through the air inlet 5 of
a vehicle 1 in the case where the neighbouring vehicle 2 is determined to be large; and
conversely the flow control signal may be caused to give a lesser reduction in air draw through
the air inlet 5 in the case where the neighbouring vehicle 2 is determined to be small.

Thus a neighbouring vehicle characteristic giving rise to a greater or lesser reduction in
pressure associated with the presence of a neighbouring vehicle can be taken into account in
controlling the flow control means. Fluid dynamics principles and/or modelling techniques can
be employed to determine an optimal flow control signal for specific scenarios whilst putting
into effect the underlying principles of this disclosure.

Fig. 8 illustrates an example of an air intake system 200 comprising an air controller 40. The
air system 200 may comprise a processor 150 and memory 160. An inlet flow controller 170
is provided to control the flow of air through the air inlet.

10
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The air intake system 200 may comprise an air inlet for providing fresh air to the vehicle cabin.
The air inlet may comprise a conduit for receiving air external to the vehicle for delivery to the
vehicle cabin. The inlet flow controller 170 may reside in the air inlet.

The processor 150 may receive a neighbouring vehicle signal from the neighbouring vehicle
detector 120 and determine a flow control signal in dependence on the neighbouring vehicle
signal.

Memory 160 may store a mapping between the neighbouring vehicle signal and flow control
signal. A mapping may be provided between neighbouring vehicle characteristics (and
optionally also vehicle speed) and the flow control signal. The processor may consult the
mapping in determining the flow control signal in dependence on the neighbouring vehicle
signal (and optionally the vehicle speed).

An outflow controller 180 may control the flow of air through an air outlet. It may be desirable
to set the flow of air through the air based on the inlet flow controller 170. In this way a constant
cabin pressure can be maintained and thus avoid a positive or negative cabin pressure which
may be uncomfortable for the operator or passenger(s) of the vehicle.

A networking interface 190 may be arranged to interface with a remote traffic density server
195 in order to obtain traffic density data that can be employed in determining an optimal
restriction of flow by the flow control means.

There may be provided a dedicated wake region estimator 130 for characterising the wake
region in respect of a neighbouring vehicle. The wake region estimator 130 may estimate the
strength and/or area of effect of the wake region associated with a neighbouring vehicle 2
based on detected characteristics of the neighbouring vehicle 2 such as a detected proximity
of the neighbouring vehicle 2 relative to the vehicle 1. The flow control signal sent from the
processor 150 to the inlet flow controller 170 may be determined in dependence on the wake
region characteristics.

A traffic density determinator 140 may determine the traffic density by various means. For
example, the neighbouring vehicle detector 120 may be employed in order to determine the
presence of one or more vehicles on the side of the vehicle 1 and accordingly determine the
traffic density. The traffic density could be assumed to be significant when there is a
neighbouring vehicle 2 on one or both sides of the vehicle 1. The number of neighbouring

11
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vehicles 2 passing the vehicle 1 may be counted and the density of the traffic may be
determine based on that count. The flow control signal sent from the processor 150 to the inlet
flow controller 170 may be determined in dependence on the estimated traffic density.

Fig. 9 illustrates an example method 300 of controlling air intake in respect of a vehicle. In
step 310, a neighbouring vehicle signal is received. In step 320, a determination of the flow
control signal is made based on the neighbouring vehicle signal.

Fig. 10 illustrates a specific example of a method 400 of controlling air intake in respect of a
vehicle. This example method includes control based on vehicle speed, but whilst control
based on vehicle speed can be revised based on the principles of the disclosure, they are not
limited in this respect; indeed the presence of a neighbouring vehicle can be compensated for
in isolation from control based on vehicle speed.

It will also be readily appreciated that modifications can be made to the specific example
shown in Fig. 10 without departing from the underlying principles of the disclosure. For
example, whilst a fan is employed as the flow controller, a variable aperture or other flow
control means could equally be employed.

In block 410, vehicle speed is determined. In block 420, a determination is made based on the
vehicle speed, whether or not the vehicle is moving. In the event that the vehicle is not moving,
according to block 470, there is no fan speed reduction. In the event that the vehicle is moving,
according to block 430, the fan speed is reduced based on vehicle speed.

In block 440 a neighbouring vehicle detector is employed and in block 450 a traffic proximity
or slipstream factor is determined. A slipstream factor could be determined based on
characteristics of the neighbouring vehicle such as size, shape, relative speed etc.

In block 460 the fan speed reduction is attenuated based on the determined traffic proximity
or slipstream factor.

Thus in this way a flow control signal can be determined in dependence on vehicle speed and
revised in dependence on a neighbouring vehicle signal indicative of the presence of, and
potentially also characterizing, a neighbouring vehicle.

It will be appreciated that embodiments of the present invention can be realised in the form
of hardware, software or a combination of hardware and software. Any such software may be

12
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stored in the form of volatile or non-volatile storage such as, for example, a storage device like
a ROM, whether erasable or rewritable or not, or in the form of memory such as, for example,
RAM, memory chips, device or integrated circuits or on an optically or magnetically readable
medium such as, for example, a CD, DVD, magnetic disk or magnetic tape. It will be
appreciated that the storage devices and storage media are embodiments of machine-
readable storage that are suitable for storing a program or programs that, when executed,
implement embodiments of the present invention. Accordingly, embodiments provide a
program comprising code for implementing a system or method as claimed in any preceding
claim and a machine readable storage storing such a program. Still further, embodiments of
the present invention may be conveyed electronically via any medium such as a
communication signal carried over a wired or wireless connection and embodiments suitably

encompass the same.

All of the features disclosed in this specification (including any accompanying claims, abstract
and drawings), and/or all of the steps of any method or process so disclosed, may be
combined in any combination, except combinations where at least some of such features

and/or steps are mutually exclusive.

Each feature disclosed in this specification (including any accompanying claims, abstract and
drawings), may be replaced by alternative features serving the same, equivalent or similar
purpose, unless expressly stated otherwise. Thus, unless expressly stated otherwise, each

feature disclosed is one example only of a generic series of equivalent or similar features.

The invention is not restricted to the details of any foregoing embodiments. The invention
extends to any novel one, or any novel combination, of the features disclosed in this
specification (including any accompanying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or process so disclosed. The claims
should not be construed to cover merely the foregoing embodiments, but also any
embodiments which fall within the scope of the claims.
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CLAIMS

1. An air inlet controller for a vehicle, comprising:

input means arranged to receive a neighbouring vehicle signal indicative of a presence
of a neighbouring vehicle;

output means arranged to output a flow control signal to control a flow control means
for controlling a flow of air through an air inlet of the vehicle; and

processing means arranged to determine the flow control signal in dependence on the
neighbouring vehicle signal thereby to compensate for an effect on pressure distal of an air
inlet associated with the presence of the neighbouring vehicle.

2. The air inlet controller according to claim 1, wherein:

the neighbouring vehicle signal is indicative of a characteristic of the neighbouring
vehicle; and

the flow control signal is determined in dependence on the characteristic of the
neighbouring vehicle.

3. The air inlet controller according to claim 2, wherein:
the characteristic comprises neighbouring vehicle speed.

4. The air inlet controller according to claim 2 or 3, wherein:
the characteristic comprises neighbouring vehicle size.

5. The air inlet controller according to any one of claims 2 to 4, wherein:
the characteristic comprises neighbouring vehicle proximity.

6. The air inlet controller according to any one of claims 2 to 5, wherein:
the characteristic comprises estimated wake region characteristics.

7. The air inlet controller according to any preceding claim, wherein:

the input means is arranged to receive a vehicle speed signal indicative of the speed
of the vehicle; and

the processing means is arranged to determine the flow control signal in dependence
on the speed of the vehicle.
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8. The air inlet controller according to claim 7, wherein:

the processing means is arranged to initially determine the flow control signal in
dependence on the speed of the vehicle and revise the flow control signal in dependence on
the neighbouring vehicle signal.

9. The air inlet controller according to any preceding claim, wherein:

the processing means is arranged to determine a frequency of neighbouring vehicles
in dependence on the neighbouring vehicle signal thereby to estimate a traffic density;

the flow control signal is determined in dependence on the estimated traffic density.

10. The air inlet controller according to any preceding claim, comprising:
the processing means is arranged to communicate with a wireless communication
means to determine an estimated traffic density from a remote server;

the flow control signal is determined in dependence on the estimated traffic density.

11. The air inlet controller according to any preceding claim, wherein:

the output means is arranged to output an output flow control signal to control an
outflow control means for controlling flow of air through an outlet of the vehicle; and

the output flow control signal is determined in dependence on the flow control signal.

12. An air intake system for a vehicle, comprising:

an air inlet controller according to any preceding claim.

13. The air intake system according to claim 12, comprising:

a flow control means.

14. The air intake system according to claim 13, wherein:

the flow control means comprises a fan.

15. The air intake system according to claim 13 or 14, wherein:

the flow control means comprises a variable aperture.
16. The air intake system according to any one of claims 12 to 15, comprising:

neighbouring vehicle detection means arranged to output the neighbouring vehicle
signal.

15



10

15

20

25

30

35

WO 2018/046372 PCT/EP2017/071773

17. The air intake system according to claim 16, wherein:
the neighbouring vehicle detection means comprises a camera.

18. The air intake system according to claim 16 or 17, wherein
the neighbouring vehicle detection means comprises a proximity sensor.

19. The air intake system according to any one of claims 16 to 18, wherein:
the neighbouring vehicle detection means is arranged to detect a vehicle situated in
front of the vehicle.

20. The air intake system according to any one of claims 16 to 19, wherein:
the neighbouring vehicle detection means is arranged to detect a neighbouring vehicle
situated at a side of the vehicle.

21. The air intake system according to any one of claims 16 to 20, wherein:
the neighbouring vehicle detection means is arranged to detect a neighbouring vehicle
situated behind the vehicle.

22. A vehicle comprising the air inlet controller or air intake system according to any
preceding claim.

23. A method of controlling air intake in respect of a vehicle, comprising:

receiving a neighbouring vehicle signal indicative of a presence of a neighbouring
vehicle;

determining, in dependence on the neighbouring vehicle signal, a flow control signal
to control a flow control means for controlling a flow of air through an air inlet of the vehicle
thereby to compensate for an effect on air pressure distal of an air inlet associated with the
presence of the neighbouring vehicle; and

outputting the flow control signal.

24. A computer program product executable on a processor so as to implement the
method according to claim 23.

25. A non-transitory computer readable medium carrying computer readable code which
when executed causes a vehicle to carry out the method according to claim 23.
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26. A processor arranged to implement the method according to claim 23, or the computer

program product according to claim 24.

27. A controller for controlling an HVAC system of a vehicle, comprising: input means
arranged to receive a neighbouring vehicle signal indicative of a presence of a neighbouring
vehicle, wherein the controller is configured to control an HVAC system in dependence on the
neighbouring vehicle signal of a vehicle to compensate for the presence of a neighbouring

vehicle.
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