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A vehicle HVAC noise control system includes an air
handler, a blower motor, an audio event device and a
controller. The air handler is connected to a passenger
compartment. The blower motor is operably connected to
the air handler to provide a plurality of airflow rates for air
flowing into a passenger compartment. The audio event
device produces an audio event to the passenger compart-
ment. The controller is operatively connected to the blower
motor and the audio event device. The controller controls
operation of the blower motor initially at an operating
airflow rate and subsequently switches to a noise reducing
airflow rate in response to a signal from the audio event
device indicating that the audio event device will subse-
quently produce the audio event.
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1
VEHICLE HVAC NOISE CONTROL SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This application is a reissue application of U.S. Pat. No.
9,862,248, issued Jan. 9, 2018, from U.S. patent application
Ser. No. 14/190,710.

BACKGROUND

Field of the Invention

The present invention generally relates to a vehicle HVAC
noise control system. More specifically, the present inven-
tion relates to an HVAC noise control system that automati-
cally reduces an airflow rate produced by a blower of an
HVAC system prior to an occurrence of an audio event.

Background Information

Many vehicles include audio devices such as, for
example, a wireless telephone system and/or a navigation
device. These devices produce audio outputs within the
passenger compartment of the vehiclee When an HVAC
system (heating, ventilation and air conditioning system) of
the vehicle is set to provide a large airflow rate into the
passenger compartment for cooling or heating purposes, the
noise level generated by the air flowing into the passenger
compartment can make it difficult for the vehicle operator
and/or passengers to hear the audio output of the audio
devices.

SUMMARY

One object of the present disclosure is to provide a vehicle
with an HVAC system controller that anticipates occurrence
of an upcoming audio event within the passenger compart-
ment and lowers the airflow rate of the air flowing into the
passenger compartment, in anticipation of the audio event,
thereby reducing the noise level produced by the air flowing
into the passenger compartment.

In view of the state of the known technology, one aspect
of the disclosure is a vehicle HVAC noise control system
that includes an air handler, a blower motor, an audio event
device and a controller. The air handler is connected to a
passenger compartment. The blower motor is operably con-
nected to the air handler to provide a plurality of airflow
rates for air flowing into a passenger compartment. The
audio event device produces an audio event to the passenger
compartment. The controller is operatively connected to the
blower motor and the audio event device. The controller
controls the operation of the blower motor initially at an
operating airflow rate and subsequently switches to a noise
reducing airflow rate in response to a signal from the audio
event device indicating that the audio event device will
subsequently produce the audio event.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the attached drawings which form a part
of this original disclosure.

FIG. 1 is a perspective view of a vehicle that includes an
HVAC noise control system in accordance with one embodi-
ment;
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FIG. 2 is a schematic view of the vehicle showing details
of the HVAC noise control system in accordance with the
one embodiment;

FIG. 3 is a plan view of portion of the vehicle showing a
passenger compartment and a plurality of audio event
devices in accordance with the one embodiment;

FIG. 4 is a block diagram of the HVAC noise control
system showing a controller connected to a blower and the
plurality of audio event devices in accordance with the one
embodiment; and

FIG. 5 is a flowchart showing an example of operation
performed by the controller of the HVAC control system in
accordance with the one embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

Selected embodiments will now be explained with refer-
ence to the drawings. It will be apparent to those skilled in
the art from this disclosure that the following descriptions of
the embodiments are provided for illustration only and not
for the purpose of limiting the invention as defined by the
appended claims and their equivalents.

Referring initially to FIG. 1, a vehicle 10 is illustrated in
accordance with a first embodiment. As shown in FIGS. 1-3,
the vehicle 10 includes, among other things, an HVAC
system 12, a passenger compartment 14, an engine com-
partment 16, a propulsion system 18 and a movable window
panel 20. The HVAC system 12 includes a noise reducing
feature that reduces the airflow rate of air flowing to the
passenger compartment 14 in anticipation of various audio
events, as described in greater detail below.

The HVAC system 12 includes an air handler 22, a blower
24, a heat source 26, an evaporator 28, a compressor 30, a
condenser 32 and a controller 34. The blower 24, the heat
source 26 and the evaporator 28 are all located within or
adjacent to the air handler 22. The air handler 22 includes a
mixing door 36 that is electronically positioned by the
controller 34 to any one of a plurality of positions in order
to control the temperature of air flowing out of the air
handler 22 and into the passenger compartment 14. For
example, in FIG. 2, the mixing door 36 is shown in solid
lines in a heating mode where all of the air flowing through
the air handler 22 is passed over heating surfaces of the heat
source 26 in order to heat the air flowing into the passenger
compartment 14. In FIG. 2, the mixing door 36 is shown in
phantom lines in a cooling mode where all of the air flowing
through the air handler 22 is prevented from flowing past the
heat source 26 and only passes over cooling surfaces of the
evaporator 28. The evaporator 28 is selectively operated to
extract heat from the air flowing through the air handler 22.
In the depicted embodiment, the air flowing through the air
handler 22 always passes over heat exchanging surfaces of
the evaporator 28.

The air handler 22 also includes a plurality of air outlets,
such as air outlets 22a, 22b and 22c¢. It should be understood
from the drawings and the description herein that the air
handler 22 can include many air outlets. For purposes of
explaining the operation of the controller 34, only three such
air outlets are depicted in FIG. 2 and described hereinbelow.
However, there can be 4,6, 8 or more air outlets directing air
from the air handler 22 to the passenger compartment 14. In
the depicted embodiment, the air outlet 22a represents all air
outlets directing air to a windshield of the vehicle 10, for
example, as used in a defrost or defog operation. The air
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outlet 22b represents all air outlets that are provided in an
instrument panel 37, directing air to flow on the vehicle
operator and/or passenger(s). The air outlet 22¢ represents
all air outlets that direct air to flow toward the floor of the
passenger compartment 14 and can also include any air
outlets that direct air to flow to a rearward portion of the
passenger compartment 14.

Each of the air outlets 22a, 22b and 22c¢ includes a
corresponding door 23a, 23b and 23c that are connected to
the controller 34 such that each of the doors 23a, 23b and
23c can be moved between an open position and a closed
position. Specifically, with the door 23a in an open position,
air flows through the air outlet 22a. With the door 23a in a
closed position, air does not flow through the air outlet 22a.
With the door 23b in an open position, air flows through the
air outlet 22b. With the door 23b in a closed position, air
does not flow through the air outlet 22b. With the door 23c¢
in an open position, air flows through the air outlet 22c. With
the door 23c in a closed position, air does not flow through
the air outlet 22c.

The blower 24 pushes air through the air handler 22 into
the passenger compartment 14. The blower 24 is operated
and controlled by the controller 34 and/or settings made by
the vehicle operator and/or passengers, in order to provide a
plurality of differing airflow rates of the air flowing into the
passenger compartment 14.

The heat source 26 can be provided with heated engine
coolant from the propulsion system 18 or can be an electric
heater. The engine compartment 16 includes the propulsion
system 18 and various compartments of the HVAC system
12, such as the compressor 30 and the condenser 32. The
evaporator 28, the compressor 30 and the condenser 32 are
conventional elements of an HVAC system. Therefore, fur-
ther description of the evaporator 28, the compressor 30 and
the condenser 32 is omitted for the sake of brevity.

A description of the controller 34 is provided below, after
further description of various features of the vehicle 10.

As shown in FIG. 3, the passenger compartment 14
includes the instrument panel 37, a hands-free communica-
tion device 38 and a voice recognition device 40. The
instrument panel 37 includes a navigation device 42, a
climate control panel 44 and an audio controller 46. In FIG.
3, the hands-free communication device 38 and the voice
recognition device 40 are depicted as being concealed by a
headliner of adjacent to the roof of the vehicle 10. However,
it should be understood from the drawings and the descrip-
tion herein that the hands-free communication device 38 and
the voice recognition device 40 can be located within the
instrument panel 37, within the engine compartment 16, or
any convenient location within the passenger compartment
14.

The hands-free communication device 38 and the voice
recognition device 40 are connected to a microphone 48 and
an audio speaker 50 such that commands spoken by the
vehicle operator and/or passenger are detected by the hands-
free communication device 38 and the voice recognition
device 40 via the microphone 48. When the hands-free
communication device 38 and/or the voice recognition
device 40 outputs an audio output (an audio event), such as
a caller’s voice from a telephone call, the audio output is sent
to the audio speaker 50. It should be understood from the
drawings and the description herein that the audio speaker
50 can alternatively be part of the music/entertainment
system (not shown) of the vehicle 10. More specifically, the
audio controller 46 typically controls audio output of the
music/entertainment system from, for example, broadcast
radio, satellite radio, CD, player and/or MP3 player. The
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music/entertainment system (not shown) includes a plurality
of speakers (not shown) located at various positions within
the passenger compartment 14. The audio speaker 50 shown
in FIG. 3 can be a separate stand-alone speaker or, alterna-
tively, the audio speaker 50 can be one or all of the audio
speakers of the music/entertainment system. Further, the
hands-free communication device 38 and the voice recog-
nition device 40 can be directly coupled to the music/
entertainment system such that the hands-free communica-
tion device 38 and the voice recognition device 40 output
audio via the speakers of the music/entertainment system.

The hands-free communication device 38 is a device that
communicates with mobile devices such as a cell phone,
using, for example, BlueTooth® technology. Thus, the
hands-free communication device 38 is programmed to link
to a vehicle operator’s mobile communication device, such
as a cell phone, such that the vehicle operator and/or
passenger can make telephone calls, receive telephone calls,
or engage in other forms of communication tasks, such as
text-to-speech readouts of SMS (short message services),
without using his/her hands in a conventional manner.

Further, as is described in greater detail below, when the
mobile device (i.e., cell phone) receives an incoming tele-
phone call or incoming text message, the hands-free com-
munication device 38 provides a signal to the controller 34
to switch operation of the blower 24 to a noise reducing
airflow rate, as described further below. The controller 34
then lowers the airflow rate produced by the blower 24.
Thereafter, the hands-free communication device 38 pro-
duces an indication of the incoming telephone call via the
audio speaker 50. Hence, the user is able to answer the
telephone call and have a telephone conversation with the
noise level produced by the airflow rate of the blower 24
being reduced. Upon answering, the user can hear the caller
through the audio speaker 50 or through the onboard audio
speaker system, and produce an audible response received
by the microphone 48. The indication of the incoming
telephone call, and subsequent conversation, are audio
events, as discussed further below. Hence, the audio event
produced by the hands-free telephone system includes the
telephone interaction (speakers and microphone) and can
also include the indication of the incoming phone call or
other incoming communication.

The voice recognition device 40 is a system that, for
example, responds to specific audible input such as voice
commands from the vehicle operator’s voice or the voice of
a passenger. Such voice commands can be, for example: a
request for specific music or other audio output from the
vehicle music/entertainment system; a request to make a
phone call to a specific individual or phone number; a
request to input navigation information; and/or a request to
engage cruise control.

The voice recognition device 40 is typically initiated or
activated by a voice command from the vehicle operator or
passenger. However, the voice recognition device 40 can
also be activated by a manual control initiation input (such
as a mechanical switch 41 on the instrument panel 37 or
steering wheel 39). However, the voice recognition device
40 may always be in a standing-by mode or a listening mode,
waiting for a specific audible initiation input from the
vehicle operator or passenger. Once the specific audible
initiation input is detected by the microphone 48 or the
switch 41, the voice recognition device 40 can produce an
audible acknowledgement of the initiation input, indicating
operating in a listening mode. Thereafter, the voice recog-
nition device 40 interprets the audible command and per-
forms a function corresponding to the audible command.
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Hence, the voice recognition device 40 produces audio
events, as used by the controller 34 and described in greater
detail below. For example, an audio event produced by voice
recognition device 40 can include at least the listening mode,
but further can include an initiation acknowledgement, and
a performance of the function corresponding to the audible
command. Since voice recognition systems are conven-
tional, further description is omitted for the sake of brevity.

The navigation device 42 is, for example, a global posi-
tioning system (GPS) that provides mapping, positioning
and driving directions for the vehicle operator. The naviga-
tion device 42 can also be part of an intelligent transporta-
tion system (ITS) that provides warning messages relating to
road or weather conditions relating to driving. The naviga-
tion system 42 typically includes a visual display 42a on the
instrument panel 37 and also provide an audio output (an
audio event) such that the vehicle operator is provided with
driving instructions without taking eyes from the road
ahead. The visual display 42a can be a dedicated display
used only by the navigation device 42 to display, for
example, maps. Alternatively, the visual display 42a can be
connected to the climate control panel 44 to display data and
information related to the settings of the HVAC system 12.
Further the visual display 42a can also be connected to the
music/entertainment system to display information such as
radio station settings or music selection information.

The navigation device 42 can be connected to the voice
recognition device 40 such that voice commands processed
by the voice recognition device 40 can be used to set and
adjust destination information used by the navigation device
42. The navigation device 42 is also connected to the audio
speaker 50 or onboard audio speaker system such that the
audio speaker 50 outputs audio from the navigation device
42, such as driving instructions, request for information, or
other navigation related output. All of the audio outputs of
the navigation system 42 are audio events.

The climate control panel 44 on the instrument panel 37
is an inputting device that the vehicle operator and/or
passenger uses to set HVAC system parameters, such as a
desired cabin temperature for the passenger compartment
14, a manual setting for an airflow rate produced by the
blower 24, defrost and defog settings, an automatic tem-
perature control setting, and other settings for the HVAC
system 12 of the vehicle 10.

The movable window panel 20 (herein after window 20)
is a conventional vehicle window that is located in the
structure of a door of the vehicle 10. The window 20 can be
a mechanically operated window or can be part of an electric
window system that raises and lowers the window 20
between a fully closed orientation, a fully open orientation
and any member of partially open orientations by an electric
motor (not shown) and operated by a switch S on the side
front door, as shown in FIG. 3. The switch S can provide a
signal to the controller 34 to indicate anticipation of an audio
event involving the window 20. The window 20 may also
include a window sensor 52 (FIG. 4) that detects whether or
not the window 20 is open or not. When the window 20
moves to an open position, the window sensor 52 provides
a signal to the controller 34 indicating that the window 20 is
open (not in the closed position). The vehicle 10 also
includes a speed sensor 54 that detects the speed of the
vehicle 10. The logic of the controller 34 assumes that when
the window 20 is in an open position or partially open and
the speed of the vehicle 10 is close to zero (approximately
zero or less than five miles per hour), an audio event is about
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to occur or is occurring, such as a discussion with a bank
teller, a discussion with a person at a take-out window, or the
like.

It should be understood that the controller 34 and the
window sensor 52 can be configured in any of a variety of
ways. Specifically, the window sensor 52 can be configured
to detect each and every position the window 20 is moved
to. Alternatively, the window sensor 52 can be configured to
detect only the fully open orientation and the fully closed
orientation. The controller 34 can be configured to operate in
a noise reduction mode in response to the window 20 being
in the fully open orientation. Alternatively, the controller 34
can be configured to operate in the noise reduction mode in
response to the window being only partially open, and not in
the fully closed orientation.

As used hereinbelow, the term “audio event” refers to two
types of actions. For example, an action taken either by the
vehicle operator or passenger that involves a sound or
spoken word, for instance, a command spoken out loud, so
that it can be picked up by the microphone 48 and processed
by the voice recognition device 40, is one type of “audio
event”. Another type of “audio event” is one where a device
within the vehicle 10 produces an audio output that is
intended to assist the vehicle operator or passenger in some
way. For example, an incoming telephone call received by a
cell phone connected via wireless communication to the
hands-free communication device 38 constitutes an audio
event. The activation or initiation of the voice recognition
device 40 constitutes an audio event. The issuance of driving
directions from the navigation device 42 constitutes an audio
event. The window 20 being open constitutes an audio event
in that when the window 20 is open, it is assumed that an
occupant of the vehicle 10 intends to interact with an entity
external to the passenger compartment 14. For instance, the
vehicle 10 is currently at, for example, a drive-up teller’s
window of a bank, a toll booth to seek information or pay a
toll, or a fast-food window for the purpose of ordering a
beverage or food.

Thus, each of the following devices is an audio event
device: the hands-free communication device 38; the voice
recognition device 40; the navigation device 42; and the
window 20.

The controller 34 of the HVAC system 12 controls numer-
ous operations and operating modes of the HVAC system 12.
Specifically, the controller 34 includes programming
instructions that allow it to control the HVAC system 12 in
some or all of, for example, a manual mode, an automatic
mode and a noise reduction mode. In the manual mode only
the settings inputted by the vehicle operator or passenger
using the climate control panel 44 are used by the controller
34 to set the position of the mixing door 36, operate the
compressor 30 and set the blower 24 to produce a set airflow
rate. Specifically, if the climate control panel 44 is set
manually to produce heat with the blower 24 set to a specific
speed, then the controller 34 sets the mixing door 36 to a
corresponding position and operates the compressor 30 to
operate if cooling or defog is manually set.

If the automatic mode is engaged at the climate control
panel 44, then the controller 34 automatically determines an
optimal setting for the mixing door 36 to provide heating
and/or cooling of the air flowing through the air handler 22,
and operates the blower 24 to provide an appropriate airflow
rate. For example, if a temperature sensor 56 within the
passenger compartment 14 provides a temperature reading
that differs by more than a couple of degrees from the
desired cabin temperature set using the climate control panel
44, the controller 34 sets the mixing door 36 to provide an
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appropriate change (heating or cooling) to the temperature
of the air flowing through the air handler 22 and sets the
blower 24 to produce a large airflow rate of the air flowing
from the air handler 22 into the passenger compartment 14.
As the difference between the desired cabin temperature and
the cabin temperature measured by the temperature sensor
56 within the passenger compartment 14 diminishes and
approaches zero, the controller 34 can reduce the airflow rate
by slowing the speed of the blower 24 and reducing the
temperature changing capability of the air handler 22 by
repositioning the mixing door 36.

Examples of operation in an automatic mode are set forth
in, for instance, U.S. Pat. Nos. 5,832,990, 5,995,889 and
6,782,945, all commonly assigned and having common
inventorship. U.S. Pat. Nos. 5,832,990, 5,995,889 and
6,782,945, are all incorporated herein by reference in their
entirety.

The noise reduction mode of the controller 34 can be
integrated into the automatic mode described above, or can
be a separate mode that is activated by a mechanical switch
of the climate control panel 44. In the depicted embodiment,
the noise reduction mode of the controller 34 is part of the
overall logic of the automatic mode described above. In
other words, the noise reduction mode described herein can
be added to any of the various the automatic modes referred
to above with respect to U.S. Pat. Nos. 5,832,990, 5,995,889
and 6,782,945, or can be added to other similar automatic
modes of operation of an HVAC system. The noise reduction
mode of the controller 34 is now described with specific
reference to FIGS. 4 and 5.

As shown in FIG. 4, the controller 34 is operably con-
nected to the blower 24 in a conventional manner to the
mixing door 36, the hands-free communication device 38,
the voice recognition device 40, the navigation device 42,
the display 42a, the window sensor 52, the temperature
sensor 56 and an ambient temperature sensor 58. As used
herein, the term operably connected can mean a direct
electrical wire connection or can be a wireless connection.
The controller 34 receives signals from each of the devices
it is connected to such that the controller 34 can respond
accordingly to each of the received signals. Specifically, the
controller 34 sends and receives speed related signals to and
from the blower 24 in order to control airflow rates into the
passenger compartment 14 produced by the blower 24. The
controller 34 sends and receives position related signals to
and from the mixing door 36 such that the controller 34 can
reposition the mixing door 36, if changes to the position of
the mixing door 36 are necessary. The controller 34 receives
signals from the hands-free communication device 38 indi-
cating the status of the hands-free communication device 38,
and in particular, the controller 34 receives a signal from the
hand-free communication device 38 indicating a telephone
call is about to be received from a connected cell phone. The
controller 34 also receives signals from the voice recogni-
tion device 40 indicating the operational status of the voice
recognition device 40. The controller 34 also receives sig-
nals from the navigation device 42 indicating the operational
status of the navigation device 42. The controller 34 is also
connected to the display 42a such that status information
relating to the HVAC system 12 and operations of the
controller 34 can be displayed on the display 42a. The
controller 34 receives signals from the window sensor 52
indicating whether or not the window 20 is open or not.
Finally, the controller 34 is connected to the temperature
sensor 56 indicating the cabin temperature within the pas-
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senger compartment 14 and is connected to an ambient
temperature sensor 58 indicating the ambient temperature
outside the vehicle 10.

One example of the operational steps controlled by the
controller 34 when operating in the noise reduction mode is
shown in FIG. 5. Specifically, at step S1, the controller 34
defines a variable BSpeed as being equal to a variable HVAC
blower speed, which is defined in any of a variety of ways.
Specifically, the variable HVAC blower speed can be deter-
mined by the controller 34 in the automatic mode. In the
automatic mode, the controller 34 determines whether or not
temperature changes are necessary by detecting the current
temperature of the passenger compartment 14 via signals
from the temperature sensor 56 within the passenger com-
partment 14, and comparing the temperature within the
passenger compartment 14 with a desired cabin temperature
set using at the climate control panel 44. If the difference
between the desired cabin temperature and the current
temperature of the passenger compartment 14 is greater than
a predetermined amount in the automatic mode, the mixing
door 36 is set to an appropriate position and the blower 24
is set to produce an appropriate airflow rate that corresponds
to the variable HVAC blower speed. The controller 34
further evaluates the ambient temperature outside the
vehicle 10 as measured by the ambient temperature sensor
58. Specifically, on a very hot day in the automatic mode, the
outlet temperature of air flowing from the air handler 22 into
the passenger compartment 14 can be made lower to meet
cooling demands based on the ambient temperature. On a
very cold day in the automatic mode, the outlet temperature
of air flowing from the air handler 22 into the passenger
compartment 14 can be made higher to meet heating
demands based on the ambient temperature.

Alternatively, the variable HVAC blower speed can be the
current speed of the blower 24 as initially manually set by
the vehicle operator or passenger using the climate control
panel 44.

At step S2, the controller 34 determines whether or not the
movable window panel 20 is open or not based on the output
of the window sensor 52 or whether or not the window is in
a open orientation based upon activation of the switch S. If
the window is not open, it is likely the window is partially
open for ventilation purposes only or is shut and operation
moves to step S4. If the window is determined to be open at
step S2, the controller 34 concludes that the vehicle operator
may be about to engage in a conversation with another entity
outside the vehicle 10 and operation moves in step S3 in
anticipation of an audio event. At step S3, the controller 34
accesses the measurements of the speed sensor 54. If the
speed of the vehicle 10 is greater than approximately zero,
then the vehicle is in motion and operation moves to step S4.
If the speed of the vehicle 10 is not greater than approxi-
mately zero, then the vehicle 10 is assumed to be at a stop
and with the window being open, an audio event is likely
about to occur. Operation then moves to step S7, as
described in greater detail below.

At Step S4, the controller 34 determines whether or not
the hands-free communication device 38 has sent an acti-
vation signal corresponding to initiation of a phone call or
the receiving of an incoming phone call in anticipation of an
audio event. If, at step S4 the hands-free communication
device 38 has sent an activation signal corresponding to
either the initiation of a communication activity or the
receiving of an incoming communication, operation moves
to step S7. As mentioned above, the hands-free communi-
cation device 38 can send a signal to the controller 34 at a
time interval prior to performing a hands-free interaction,
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such as providing a ringing sound indicating an incoming
phone call. This section anticipates an audio event. Specifi-
cally, this action anticipates an upcoming telephone conver-
sation. If no activation signal has been received at step S4,
operation then moves to step S5.

At step S5, the controller 34 determines whether or not the
voice recognition device 40 has sent an activation signal to
the controller 34 in anticipation of an audio event. If, at step
S5 the voice recognition device 40 has sent an activation
signal to the controller 34, operation moves to step S7. Upon
receiving a signal indicating manual activation via the
switch 41 or receiving an input from the microphone 48, the
voice recognition system 40 sends the signal to the control-
ler 34 at a time interval prior to performing a voice recog-
nition interaction. If no activation signal has been received
at step S5, operation then moves to step S6.

At Step S6, the controller 34 determines whether or not
the navigation device 42 has sent an activation signal to the
controller 34 in anticipation of an audio event. If at step S6
the navigation device 42 has sent an activation signal to the
controller 34, the controller 34 assumes the navigation
device 42 is about to initiate an audio event, such as provide
driving directions to the vehicle operator and operation
moves to step S7. If the navigation device 42 has not sent an
activation signal to the controller 34 at step S6, operation
moves to step S8.

At step S7, the controller 34 determines whether or not the
variable BSpeed is greater than a predetermined variable
Limit. The predetermined variable Limit corresponds to a
speed of the blower 24 with a low noise level, determined to
be sufficiently low so as not to interfere with the anticipated
audio events. If at step S7 the variable BSpeed is greater than
the predetermined variable Limit, then operation moves to
step S9. If at step S7 the variable BSpeed is not greater than
the predetermined variable Limit, then operation moves to
step S8.

At step S9, the variable BSpeed is made equal to the
predetermined variable Limit. At step S8, the blower 24 is
set by the controller 34 to operate at a speed corresponding
to the variable BSpeed and thereby producing a correspond-
ing airflow rate of air flowing from the air handler 22 to the
passenger compartment 14. Coupled with steps S8 and S9 is
a timer of the controller 34 that maintains the blower 24 at
the speed BSpeed for a predetermined period of time when
B Speed has been redefined in step S9 as the Limit. The
predetermined period of time of the timer of the controller
34 is provided to ensure that the anticipated audio event has
time to occur before BSpeed is redefined again in a next
iteration of the logic in FIG. 5. In other words, when steps
S9 and S8 are both implemented, the timer prevents the
controller 34 from proceeding to a next iteration of the logic
in FIG. 5 for a brief period of time.

For example, when, at steps S2 and S3, the controller 34
determines that the window 20 has been opened and the
speed is close to zero, the controller 34 anticipates an audio
event and the lowered airflow rate Limit (BSpeed) is main-
tained for the predetermined period of time before the
controller 34 cycles through the logic steps S1-S9 again.
Similarly, if any one of the steps S4, S5 and/or S6 has
triggered anticipation of an audio event, the controller 34
waits at step S8 for the predetermined period of time before
cycles through the logic steps S1-S9 again. The predeter-
mined period of time can be anywhere from five seconds to
twenty-five seconds, depending upon the design of the
vehicle 10 and the HVAC system 12, or the variable operator
preferences.
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Each of the audio event devices (the window 20, the
hands-free communication device 38, the voice recognition
device 40 and the navigation device 42) coordinate with the
controller 34 such that each audio event device sends its
corresponding signal to the controller 34 at a time interval
just before or prior to producing an audio event (an audible
output) thereby anticipating an upcoming audio event. In the
case of the window 20 being open, as soon as the controller
34 receives the signal from the window sensor 52 that the
window is open and the controller 34 determines the vehicle
speed is close to zero, the controller 34 immediately defines
the variable BSpeed as being equal to the predetermined
variable Limit, and the speed of the blower 24 is reduced so
that the audio event (a conversation through the window
opening) can commence without interference from a large
noise level produced by the air flowing from the air handler
22 into the passenger compartment 14.

The controller 34 repeatedly and continuously cycles
through the logic set forth in FIG. 5, while the vehicle 10 and
the HVAC system 12 are in operation. Hence, at the con-
clusion of each and every audio event, the logic set forth in
FIG. 5, returns the speed of the blower 24 to automatic
control such that a level corresponding to one determined by
the logic of the automatic mode or the variable HVAC
blower speed, as defined prior to the audio event. The
resumption of the airflow rate to a level determined by the
automatic mode logic occurs after a predetermined time
interval that can be programmed into the controller 34 or can
be a result of the cycling time through iterations of the steps
S2-89 depicted in the flowchart in FIG. 5.

Further, although not shown in FIG. 5, during any of the
audio events described above, the controller 34 can also
re-position the mixing door 36 to increase or decrease the
outlet temperature of air flowing from the air handler 22 at
step S9, while simultaneously defining the variable B Speed
as being equal to the predetermined variable Limit. More
specifically, if the controller 34 is currently operating the
HVAC system 12 in a cooling operation and an audio event
is anticipated, at step S9 the controller 34 can reposition the
mixing door 36 and operate the compressor 30 and evapo-
rator 28 to further reduce the outlet temperature of air
flowing from the air handler 22 to the passenger compart-
ment 14 while reducing the speed of the blower 24 (and
reducing the airflow rate). Further, if the controller 34 is
currently operating the HVAC system 12 in a heating
operation and an audio event is initiated, at step S9 the
controller 34 can reposition the mixing door 36 to further
increase the outlet temperature of air flowing from the air
handler 22 to the passenger compartment 14 while lowering
the speed of the blower 24 (and reducing the airflow rate).

Although not shown in FIG. 5, while the controller 34 is
controlling the blower 24 to operate at the noise reducing
airflow rate (corresponding to the variable Limit), the con-
troller 34 can further control the display 42a to produce an
indication 42b (FIG. 3) then the blower 24 is being operated
at the noise reducing airflow rate.

As mentioned above, a plurality of air outlets are con-
nected to the air handler 22 directing airflow into the
passenger compartment 14. Some of these air outlets can
direct air toward the microphone 48. The controller 34 is
further connected the air handler 22 to open and close each
of these air outlets as required. More specifically, the con-
troller 34 can open and close groups of these air outlets to
direct air to flow from the air handler 22 toward the
windshield in the defog or defrost mode. In a cooling
operation, the controller 34 can close the door 23a to prevent
air from flowing to the windshield through the air duct 22a.
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The controller 34 opens the doors 23b and 23c¢ so that air can
flow from the air handler 22 through the air outlets 22b and
22c¢ thereby directing air to flow from the air handler 22
toward the vehicle operator and/or passenger. In a heating
operation, the controller 34 can close the doors 23a and 23b,
open door 23c such that air only flows from the air handler
22 toward the floor of the passenger compartment 14. It
should be understood from the description herein and draw-
ings that other combination of opening and closings of the
doors 23a, 23b and 23c are possible.

In the noise reduction mode where the blower 24 is
operated at the noise reducing airflow rate (corresponding to
the variable Limit), the controller 34 can open and close
groups of these air outlets to prevent air from flowing from
the air handler 22 toward the microphone 48. For example,
if as shown in FIG. 3 the microphone 48 is installed to the
roof of the passenger compartment 14, the controller 34 can
close the door 23a and prevent air from flowing upward
along the windshield toward the microphone 48, thereby
preventing the airflow from interfering with the operation of
the microphone 48.

As described above, the controller 34 operates the blower
24, the mixing door 36 and the air outlet doors 23a, 23b and
23c in order to facilitate audio events. The controller 34
further controls the speed of the blower 24 to produce an
airflow rate that produces a reduced noise level in anticipa-
tion of an audio event thereby improving the conditions
within the passenger compartment 14 while the vehicle
operator or passenger is engaged during the upcoming audio
event.

Although not shown, the vehicle 10 can also optionally
include a passenger detection sensor or a plurality of pas-
senger detection sensors, one for each seat within the vehicle
10, connected to the controller 34. If the vehicle 10 is
operating, the controller 34 assumes there is a vehicle
operator in the vehicle 10. The controller 34 can further be
configured to determine whether or not a passenger is
present within the vehicle 10 in addition to the vehicle
operator, via signals from the passenger detection sensor(s).
If a passenger is present within the vehicle 10, the controller
34 is configured to re-position the doors 23a, 23b and 23c in
order to divert airflow away from the passenger, in particular
if the audio event is a telephone call that requires audio
contributions by the passenger. If no passenger is present,
the controller 34 can re-position the doors 23a, 23b and 23c
in order to divert airflow away from the vehicle operator.
Airflow directed onto the vehicle operator or the passenger
during an audio event, such as a telephone call, could
interfere with the success of the audio event.

The controller 34 preferably includes a microcomputer
with a HVAC system control program that controls various
elements of the HVAC system 12, such as the compressor
30, the mixing door 36 and the blower 24, as discussed
herein. The controller 34 can also include other conventional
components such as an input interface circuit, an output
interface circuit, and storage devices such as a ROM (Read
Only Memory) device and a RAM (Random Access
Memory) device. The microcomputer of the controller 34 is
programmed to control the HVAC system. The memory
circuit stores processing results and control programs such
as ones for HVAC system operation that are run by the
processor circuit. The controller 34 is operatively coupled to
the components of the HVAC system 12 in a conventional
manner. The internal RAM of the controller 34 stores
statuses of operational flags and various control data. The
internal ROM of the controller 34 stores the commands and
operating instructions for various HVAC system operations.
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It will be apparent to those skilled in the art from this
disclosure that the precise structure and algorithms for the
controller 34 can be any combination of hardware and
software that will carry out the functions of the present
invention.

The various components and features of the vehicle 10
that are not necessarily described herein are conventional
components that are well known in the art. Since these
components and features are well known in the art, these
structures will not be discussed or illustrated in detail herein.
Rather, it will be apparent to those skilled in the art from this
disclosure that the components can be any type of structure
and/or programming that can be used to carry out the present
invention.

General Interpretation Of Terms

In understanding the scope of the present invention, the
term “comprising” and its derivatives, as used herein, are
intended to be open ended terms that specify the presence of
the stated features, elements, components, groups, integers,
and/or steps, but do not exclude the presence of other
unstated features, elements, compounds, groups, integers
and/or steps. The foregoing also applies to words having
similar meanings such as the terms, “including”, “having”
and their derivatives. Also, the terms “part,” “section,”
“portion,” “member” or “element” when used in the singular
can have the dual meaning of a single part or a plurality of
parts. Also as used herein to describe the above embodiment,
the following directional terms ‘“forward”, “rearward”,
“above”, “downward”, “vertical”, “horizontal”, “below” and
“transverse” as well as any other similar directional terms
refer to those directions of a vehicle equipped with the
vehicle HVAC noise control system. Accordingly, these
terms, as utilized to describe the present invention should be
interpreted relative to a vehicle equipped with the vehicle
HVAC noise control system.

The term “detect” as used herein to describe an operation
or function carried out by a component, a section, a device
or the like includes a component, a section, a device or the
like that does not require physical detection, but rather
includes determining, measuring, modeling, predicting or
computing or the like to carry out the operation or function.

The term “configured” as used herein to describe a
component, section or part of a device includes hardware
and/or software that is constructed and/or programmed to
carry out the desired function.

The terms of degree such as “substantially”, “about” and
“approximately” as used herein mean a reasonable amount
of deviation of the modified term such that the end result is
not significantly changed.

While only selected embodiments have been chosen to
illustrate the present invention, it will be apparent to those
skilled in the art from this disclosure that various changes
and modifications can be made herein without departing
from the scope of the invention as defined in the appended
claims. For example, the size, shape, location or orientation
of the various components can be changed as needed and/or
desired. Components that are shown directly connected or
contacting each other can have intermediate structures dis-
posed between them. The functions of one element can be
performed by two, and vice versa. The structures and
functions of one embodiment can be adopted in another
embodiment. It is not necessary for all advantages to be
present in a particular embodiment at the same time. Every
feature which is unique from the prior art, alone or in
combination with other features, also should be considered
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a separate description of further inventions by the applicant,
including the structural and/or functional concepts embod-
ied by such features. Thus, the foregoing descriptions of the
embodiments according to the present invention are pro-
vided for illustration only, and not for the purpose of limiting
the invention as defined by the appended claims and their
equivalents.

What is claimed is:

1. A vehicle HVAC noise control system, comprising:

an air handler connected to a passenger compartment
within a vehicle;

a blower operably connected to the air handler to provide
a plurality of airflow rates for air flowing into the
passenger compartment;

an audio event device configured to electronically pro-
duce an audio event to the passenger compartment,
where the audio event device consists of one or more of
the following group of devices: a hands-free commu-
nication device that wirelessly communicates with a
mobile communication device, arnd a navigation system
[and a window sensor] that includes a global position-
ing system that provides mapping, positioning and
audible navigation instruction outputs; [and]

a controller operatively connected to the blower and the
audio event device, the controller controlling operation
of the blower initially at an operating airflow rate and
in response to a signal from the audio event device
indicating that [the audio event device will subse-
quently produce] the audio event is about to occur the
controller switches the blower to a noise reducing
airflow rate, with the audio event occurring thereafter,
and while the controller controls the blower to operate
at the noise reducing airflow rate, the controller further
controls a display to produce an indication that the
blower is operating at the noise reducing airflow rate,
and where the signal consists of one or more of the
following:

an indication [of] from the hands-free communication
device that an incoming communication is being
received by the mobile communication device with the
audio event device being the hands-free communication
device wirelessly connected to the mobile communica-
tion device, and

an indication [of] that tke global positioning system of the
navigation [device] system is about to issue an audible
navigation instruction output[;

an indication that the window sensor has detected that a
window of the passenger compartment is being opened;
and

an indication that an audio event device within the vehicle
is about to produce an audio output that is intended to
assist the vehicle operator or passenger] with the audio
event device being the navigation system,; and

a microphone configured to receive audible input, and the
controller is operatively coupled to the air handler and
controls the air handler to selectively direct the air
away from the microphone in response to audible
inputs being provided to the microphone.

2. The vehicle HVAC noise control system according to

claim 1, wherein

the audio event device is the navigation system [sends]
and is configured to send the signal to the controller [at
a time interval] before producing the audible navigation
instruction output.
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3. The vehicle HVAC noise control system according to

claim 1, [further comprising:] wherein

the audio event device is the hands-free communication
device wirelessly connected to the mobile communica-
tion device, the hands-free communication device being
connected to a voice recognition system that performs
a voice recognition interaction.

4. The vehicle HVAC noise control system according to

claim 3, wherein

upon receiving an input from a manual voice recognition
control, the voice recognition system sends a voice
recognition signal to the controller [at a time interval
prior to] before performing the voice recognition inter-
action.

5. The vehicle HVAC noise control system according to

claim [1] /7, wherein

the window sensor is connected to an electric window
system including a window control [and a movable
window panel], the [movable] window [panel moving]
being movable from a closed orientation to an open
orientation upon receiving an input from the window
control [as the audio event].

[6. The vehicle HVAC noise control system according to

claim 5, further comprising:

a speed sensor that detects speed of a vehicle that includes
the passenger compartment with the movable window
panel, and

the window sensor detecting the orientation of the mov-
able window panel, and

the signal from the audio event device includes a first
signal and a second signal, the first signal being sent by
the window sensor detecting the movable window
panel is in a position other than the fully closed
orientation and the second signal being sent by the
speed sensor detecting that the vehicle is not in
motion.]

[7. The vehicle HVAC noise control system according to

claim 5, wherein

the electric window system sends the signal to the con-
troller upon receiving the input from the window
control.]

[8. The vehicle HVAC noise control system according to

claim 1, wherein

the window sensor is connected to a movable window
panel movable between a fully closed orientation and a
fully open orientation, and

the audio event device includes the window sensor detect-
ing the orientation of the movable window panel, the
window sensor sending the signal to the controller
when the movable window panel is detected to be in the
fully opened orientation.]

[9. The vehicle HVAC noise control system according to

claim 1, wherein

the audio event device is configured to send the signal to
the controller at a predetermined time interval prior to
the audio event being produced.]

[10. The vehicle HVAC noise control system according to

claim 1, wherein

the controller controls operation of the blower to switch
from operating at the noise reducing airflow rate to the
operating airflow rate upon conclusion of the audio
event.]

11. The vehicle HVAC noise control system according to

claim [10] Z, wherein

the controller [delays switching from operating] operates
the blower at the noise reducing airflow rate [to the
operating airflow rate] for a predetermined time inter-
val after [conclusion of the audio event] switching the
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speed of the blower from the operating airflow rate to
the noise reducing air flow rate.
[12. The vehicle HVAC noise control system according to
claim 1, wherein
while the controller is controlling the blower to operate at
the noise reducing airflow rate, the controller further
controls a display to produce an indication that the
blower is operating at the noise reducing airflow rate.]
[13. The vehicle HVAC noise control system according to
claim 1, further comprising
a microphone configured to receive audible input, and the
controller is operatively coupled to the air handler and
controls the air handler to selectively direct the air
away from the microphone in response to audible
inputs being provided to the microphone.]
14. The vehicle HVAC noise control system according to
claim 1, wherein
the air handler includes a first air outlet with a first door,
a second air outlet with a second door, and a [movable
blend] third air outlet with a third door [for selectively
directing airflow from the blower through the first air
outlet and the second air outlet], and the controller
controls the [movable blend door] the first, second and
third doors to direct the airflow entirely through the
second and third air [outlet] outlets in response to the
signal.
15. The vehicle HVAC noise control system according to
claim 1, further comprising
a temperature control for setting a desired temperature of
the passenger compartment; and
a temperature sensor for detecting the current temperature
of the passenger compartment;
wherein the controller is operatively coupled to the tem-
perature control and the temperature sensor, determines
a temperature difference between the desired tempera-
ture and the current temperature, and alters a position
of a mixing door within the air handler in order to
achieve the desired temperature in accordance with the
temperature difference while controlling the blower to
operate at the noise reducing airflow rate.
16. The vehicle HVAC noise control system according to
claim 1, further comprising
an audio speaker configured to produce an audible output
[in response to the audio event device producing the
audio event].
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17. The vehicle HVAC noise control system according to

claim 1, wherein

the audio event device is the navigation system which is
connected to a voice recognition system that performs
a voice recognition interaction.

18. A vehicle HVAC noise control system, comprising:

an air handler connected to a passenger compartment
within a vehicle;

a speed sensor that detects the speed of the vehicle;

a blower operably connected to the air handler to provide
a plurality of airflow rates for air flowing into the
passenger compartment;

a window having a window sensor that detects whether
the window is partially open or fully open; and

a controller operatively comnected to the blower, the
speed sensor and the window sensor of the window,
such that the controller controls operation of the
blower initially at an operating airflow rate and
switches the blower to a noise reducing airflow rate in
response to receiving a signal from the window sensor
of the window indicating that the window is partially
open or fully open and receiving a signal from the
speed sensor that the vehicle speed is less than five
miles per hour, wherein the controller assumes an
audio event is about to occur based on the signals from
the window sensor and the speed sensor with the audio
event occurring thereafter, and while the controller
controls the blower to operate at the noise reducing
airflow rate, the controller further controls a display
within the passenger compartment to produce an indi-
cation that the blower is operating at the noise reduc-
ing airflow rate.

19. The vehicle HVAC noise control system according to

claim 18, wherein

the controller controls operation of the blower to switch
from operating at the noise reducing airflow rate after
a predetermined time interval to a variable HVAC
blower speed determined by the controller based on the
difference between a desired passenger compartment
temperature and the current temperature of the pas-
senger compartment being greater than a predeter-
mined amount.



