7101031 A2 I 00 0 00O O A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘:d”Ij

International Bureau

(43) International Publication Date
7 September 2007 (07.09.2007)

) IO O T T OO O

(10) International Publication Number

WO 2007/101031 A2

(51) International Patent Classification: Not classified
(21) International Application Number:
PCT/US2007/062475

(22) International Filing Date:
21 February 2007 (21.02.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/359,789 22 February 2006 (22.02.2006) US
(71) Applicant (for all designated States except US): CUM-
MINS, INC. [US/US]J; 500 Jackson Street, Columbus, In-

diana 47201 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): BELLINGER,
Steven, M. [US/US]; 13464 Old Nashville Road, Colum-
bus, IN 47201 (US).

(74) Agent: MICHAEL, Jeffrey, A.; Barnes & Thornburg
LLP, 11 South Meridian Street, Indianapolis, IN 46204
Us).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: ENGINE INTAKE AIR TEMPERATURE MANAGEMENT SYSTEM

I e *
(- 1 I 34
[ [ i 321
! B 42
- 22 AR |
P 20 24 |CLEANER| 28| 4
P I 10
o CAC 16 | =
[ N e , |
l i T T 18 l
[ 46~ 77T [ |
P wo e W B !
o AN I R S |
P INT}-72 1| e |
A i : |
2 bl o8 s |
I ENGINE | |! |
| 1 10 i ! 86 i
o el H—— |
R L l R T
/ | | H |
Lo s ‘ L o L2 ! 58!
Lo T — : ] | AT SYSTEM 7|
i S I“!‘%‘T_:T =0 | 92_1 f_ﬁff | 80
AL MT H3 H2 V2 V1] T1310c: ATC )
m==== i 56 [ gy T
75-{MEMORY!  PROCESSOR [ S S —| !
‘‘‘‘‘ AT EXT e i o it e
8 * 80 R
T ;rxsz bt

(57) Abstract: A system for managing engine intake air temperature may comprise a first air flow control device having an inlet
& coupled to an outlet of a turbocharger compressor and a first outlet coupled to an inlet of a charge air cooler. A second outlet is
& coupled via a bypass conduit to the air intake manifold. The first air flow control device may selectively control air flow from the
compressor outlet to the charge air cooler and/or bypass conduit. The system may alternatively or additionally include a second air
flow control device having a first inlet receiving air external to the engine compartment, a second inlet receiving air from within the
engine compartment and surrounding the engine and an outlet providing air flow to the engine. The second air flow control device
may selectively control airflow from the first and/or second inlets thereof to the engine.
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ENGINE INTAKE AIR TEMPERATURE MANAGEMENT SYSTEM

Field Of The Invention:

[0001] The present invention relates generally to exhaust gas aftertreatment
components for internal combustion engines, and more specifically to structures and
techniques for managing engine intake air temperatures to achieve exhaust gas

temperatures suitable for operation of such aftertreatment components.

BACKGROUND

[0002] It is generally known to process exhaust gas produced by an internal
combustion engine via one or more exhaust gas aftertreatment components for the
purpose of reducing exhaust gas emissions. It is desirable to manage the
temperature of air entering the engine, particularly under cooler ambient conditions,
to achieve and/or maintain exhaust gas temperatures that are suitable for

regenerating one or more such aftertreatment components.

SUMMARY

[0003] The present invention may comprise one or more of the features
recited in the attached claims, and/or one or more of the following features and
combinations thereof. A system for managing engine intake air temperature may
comprise an internal combustion engine situated in an engine compartment of a
vehicle, an air flow control device, a first air flow conduit and a second air flow
conduit. The air flow control device has a first inlet, a second inlet and an outlet.

The engine has an air intake manifold fluidly coupled to the outlet of the air flow
control device. The first air flow conduit has one end fluidly coupled to the first air
inlet of the air flow control device and an opposite end arranged to receive therein air
from outside of the engine compartment. The second air flow conduit has one end
fluidly coupled to the second air inlet of the air flow control device and an opposite
end arranged inside of the engine compartment to receive therein air surrounding the
engine. The air flow control device may be configured to selectively control air flow
from either of the first and second air flow conduits to the outlet thereof.

[0004] The system may include a processor configured to produce a control

signal. The air flow control device may be responsive to the control signal to
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selectively control air flow from the first and second air flow conduits to the outlet
thereof.
[0005] The system may include a sensor producing a temperature signal
indicative of an operating temperature associated with the engine. The processor
may be configured to produce the control signal as a function of the temperature
signal.
[0006] The processor may be configured to modify the control signal to cause
the air flow control device to allow air flow only from the second air flow conduit to
the outlet thereof when the temperature signal indicates that the operating
temperature is below a first predefined temperature. Alternatively or additionally, the
processor may be configured to modify the control signal to cause the air flow control
device to allow air flow only from the first conduit to the outlet thereof when the
temperature signal indicates that the operating temperature is above second
predefined temperature that is higher than the first. Alternatively or additionally, the
processor may be configured to modify the control signal to cause the air flow control
device to selectively provide for air flow from both the first and second air flow
conduits to the outlet thereof when the temperature signal indicates that the
operating temperature is within a specified range of temperatures.
[0007] The temperature signal produced by the sensor may be indicative of a
temperature of air entering the engine via the intake manifold. Alternatively or
additionally, the engine may include an exhaust manifold fluidly coupled to an
exhaust gas conduit, and the temperature signal produced by the sensor may be
indicative of a temperature of exhaust gas flowing through the exhaust gas conduit.
Alternatively or additionally, the temperature signal produced by the sensor may be
indicative of ambient temperature outside of the engine compartment.
[0008] The sensor may be a physical sensor configured to produce the
temperature signal in the form of an analog or digital signal. Alternatively or
additionally, the processor may include the sensor in the form of at least one
software algorithm executable by the processor to estimate the temperature signal
as a function of one or more operating conditions different from the operating
temperature.

The engine produces exhaust gas during operation thereof, and the exhaust

gas exits the engine via an exhaust manifold fluidly coupled thereto. The system
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may further comprise an exhaust gas conduit fluidly coupled at one end to the
exhaust manifold, an oxidation catalyst having an inlet fluidly coupled to an opposite
end of the exhaust gas conduit and an outlet, and a particulate filter having an inlet
fluidly coupled to the outlet of the oxidation catalyst and an outlet fluidly coupled to
ambient. The system may further comprise a memory unit having stored therein a
minimum temperature value that correlates to a minimum temperature of the exhaust
gas at the inlet of the oxidation catalyst that is required to allow dosing the exhaust
gas upstream of the oxidation catalyst with hydrocarbons. The oxidation catalyst
may be configured to be responsive to the dosing of hydrocarbons into the exhaust
gas upstream thereof to produce exhaust gas temperatures at the outlet thereof that
are sufficient to regenerate the particulate filter. The processor may be configured to
be responsive to the temperature signal to modify the control signal to cause the air
flow control device to selectively provide for air flow from either of the first and
second air flow conduits to the outlet thereof to maintain the operating temperature
above the minimum temperature value. Alternatively, the memory unit may have
stored therein a temperature value that correlates to a predefined intake manifold
temperature. In this case, the processor may be configured to be responsive to the
temperature signal to modify the control signal to cause the air flow control device to
selectively provide for air flow from either of the first and second air flow conduits to
the outlet thereof to maintain the operating temperature near the temperature value.
[0009] The system may include means for heating air passing through the
second air flow conduit. The system may include a processor configured to produce
a heating signal. The means for heating air passing through the second air flow
conduit may be responsive to the heating signal to heat the air passing through the
second air flow conduit. The system may include a sensor producing a temperature
signal indicative of an operating temperature associated with the engine. The
processor may be configured to produce the heating signal as a function of the
temperature signal.

[0010] The system may include a turbocharger having a compressor defining
an inlet fluidly coupled to the outlet of the air flow control device and an outlet fluidly
coupled to the intake manifold.

[0011] A system for managing engine intake air temperature may comprise an

internal combustion engine having an air intake manifold, a turbocharger having a
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compressor defining an inlet and an outlet, a charge air cooler having an inlet and an
outlet fluidly coupled to the air intake manifold, an air flow control device having an
inlet fluidly coupled to the outlet of the compressor, a first outlet fluidly coupled to the
inlet of the charge air cooler and a second outlet, and a bypass conduit having one
end fluidly coupled to the second outlet of the air flow control device and an opposite
end fluidly coupled to the air intake manifold. The air flow control device may be
configured to selectively control air flow from the compressor outlet into the charge
air cooler and the bypass conduit.

[0012] The system may include a processor configured to produce a control
signal. The air flow control device may be responsive to the control signal to
selectively control air flow from the compressor outlet into the charge air cooler and
the bypass conduit.

[0013] The system may include a sensor producing a temperature signal
indicative of an operating temperature associated with the engine. The processor
may be configured to produce the control signal as a function of the temperature
signal.

[0014] The processor may be configured to modify the control signal to cause
the air flow control device to allow air flow only from the compressor outlet into the
bypass conduit when the temperature signal indicates that the operating temperature
is below a first predefined temperature. Alternatively or additionally, the processor
may be configured to modify the control signal to cause the air flow control device to
allow air flow only from the compressor outlet into the charge air cooler when the
temperature signal indicates that the operating temperature is above a second
predefined temperature that is higher than the first. Alternatively or additionally, the
processor may be configured to modify the control signal to cause the air flow control
device to selectively provide for air flow from the compressor outlet into both of the
charge air cooler and the bypass conduit when the temperature signal indicates that
the operating temperature is within a specified range of temperatures.

[0015] The temperature signal produced by the sensor may be indicative of a
temperature of air entering the engine via the air intake manifold. Alternatively or
additionally, the engine may include an exhaust manifold fluidly coupled to an
exhaust gas conduit, and the temperature signal produced by the sensor may be

indicative of a temperature of exhaust gas flowing through the exhaust gas conduit.
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Alternatively or additionally, the temperature signal produced by the sensor may be
indicative of ambient temperature outside of a vehicle carrying the engine.

[0016] The sensor may be a physical sensor configured to produce the
temperature signal in the form of an analog or digital signal. Alternatively or
additionally, the processor may include the sensor in the form of at least one
software algorithm executable by the processor to estimate the temperature signal
as a function of one or more operating conditions different from the operating
temperature.

[0017] The engine produces exhaust gas during operation thereof, and the
exhaust gas exits the engine via an exhaust manifold fluidly coupled thereto. The
system may further comprise an exhaust gas conduit fluidly coupled at one end to
the exhaust manifold, an oxidation catalyst having an inlet fluidly coupled to an
opposite end of the exhaust gas conduit and an outlet, and a particulate filter having
an inlet fluidly coupled to the outlet of the oxidation catalyst and an outlet fluidly
coupled to ambient. The system may further comprise a memory unit having stored
therein a minimum temperature value that correlates to a minimum temperature of
the exhaust gas at the inlet of the oxidation catalyst that is required to allow dosing
the exhaust gas upstream of the oxidation catalyst with hydrocarbons. The oxidation
catalyst may be configured to be responsive to the dosing of hydrocarbons into the
exhaust gas upstream thereof to produce exhaust gas temperatures at the outlet
thereof that are sufficient to regenerate the particulate filter. The processor may be
configured to be responsive to the temperature signal to modify the control signal to
cause the air flow control device to selectively provide for air flow from the inlet
thereof into either of the charge air cooler and the bypass conduit to maintain the
operating temperature above the minimum temperature value. Alternatively, the
memory unit may have stored therein a temperature value that correlates to
predefined intake manifold temperature. In this case, the processor may be
configured to be responsive to the temperature signal to modify the control signal to
cause the air flow control device to selectively provide for air flow from the inlet
thereof into either of the charge air cooler and the bypass conduit to maintain the
operating temperature near the temperature value.

[0018] The system may include means for heating air passing through the

bypass conduit. The system may include a processor configured to produce a
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heating signal. The means for heating air passing through the bypass conduit may
be responsive to the heating signal to heat the air passing through the bypass
conduit. The system may include a sensor producing a temperature signal indicative
of an operating temperature associated with the engine. The processor may be
configured to produce the heating signal as a function of the temperature signal.
[0019] Alternatively or additionally, the system may include an additional
heater configured to heat air flowing through an air flow conduit fluidly coupling the
outlet of the charge air cooler to the air intake manifold. The additional heater may
be positioned downstream of the charge air cooler, downstream of a junction of the
bypass conduit and the air flow conduit and upstream of the intake manifold. The
processor may be configured to control operation of the additional heater. In this
embodiment, the system may include a sensor producing a temperature signal
indicative of an operating temperature associated with the engine. The processor
may be configured to control operation of the heater as a function of the temperature
signal.

[0020] A system for managing engine intake air temperature may comprise an
internal combustion engine, a turbocharger, a charge air cooler, first and second flow
control devices, first and second air flow conduits, and a bypass conduit. The engine
may be situated in an engine compartment of a vehicle, and may have an air intake
manifold fluidly. The turbocharger may have a compressor defining an inlet and an
outlet. The charge air cooler may have an inlet and an outlet fluidly coupled to the
air intake manifold. The first air flow control device may have an inlet fluidly coupled
to the outlet of the compressor, a first outlet fluidly coupled to the inlet of the charge
air cooler and a second outlet. The bypass conduit may have one end fluidly
coupled to the second outlet of the first air flow control device and an opposite end
fluidly coupled to the air intake manifold. The second air flow control device may
have a first inlet, a second inlet and an outlet fluidly coupled to the inlet of the
compressor. The first air flow conduit may have one end fluidly coupled to a first
inlet of the second air flow control device and an opposite end arranged to receive
therein air from outside of the engine compartment. The second air flow conduit may
have one end fluidly coupled to a second inlet of the second air flow control device
and an opposite end arranged inside of the engine compartment to receive therein

air surrounding the engine. The first air flow control device may be configured to
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selectively control air flow from the compressor to the charge air cooler and the
bypass conduit. The second air flow control device may be configured to selectively
control air flow from the first and second air flow conduits into the inlet of the

compressor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a block diagram of a system for managing engine intake air
temperature.
[0022] FIG. 2 is a plot of engine load vs. exhaust temperature for two example

intake air temperature profiles illustrating example exhaust temperature thresholds,
corresponding engine load thresholds, and regions defined thereby for passive and
active regeneration of one or more exhaust gas aftertreatment components.

[0023] FIG. 3 is a flowchart of one illustrative software algorithm for managing

engine intake air temperature using the system illustrated in FIG. 1.

DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENT

[0024] For the purposes of promoting an understanding of the principles of the
invention, reference will now be made to one illustrative embodiment shown in the
attached drawings and specific language will be used to describe the same.

[0025] As used in the following description and in the appended claims, the
term “fluidly coupled” is defined broadly to mean that a fluid path is established
between two structures, and therefore includes direct as well as indirect fluid
connections between recited structures. Thus, for example, “component A fluidly is
coupled to component B” may be understood to be mean that component A may be
fluidly connected directly to component B or that any number of additional
components, conduits, devices, etc. may be interposed between component A and
component B as long as a fluid path exists between components A and B.

[0026] Referring now to FIG. 1, a block diagram of a system 10 for managing
engine intake air temperature is shown. In the illustrated embodiment, the system
10 includes an internal combustion engine 12 having an air intake manifold 14 fluidly
coupled to an outlet of a compressor 16 of a conventional turbocharger 18 via an air
flow conduit 20. A conventional charge air cooler (CAC) 22 is disposed in-line with
the air flow conduit 20 between the outlet of the compressor 16 and the air intake

manifold 14 of the engine 12. The charge air cooler 22 has an inlet fluidly coupled to
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the outlet of the compressor 16 and an outlet fluidly coupled to the air intake
manifold 14. The charge air cooler 22 is configured in a conventional manner to cool |
air flowing from the outlet of the compressor 16 to the intake manifold 14 via the air
flow conduit 20.

[0027] An air flow control device 24 is disposed in-line with the air flow conduit
20 between the outlet of the compressor 16 and the inlet of the charge air cooler 22.
The air flow control device 24 has an inlet fluidly coupled to the outlet of the
compressor 16, one outlet fluidly coupled to the inlet of the charge air cooler 22 and
another outlet fluidly coupled to one end of a bypass conduit 26. The opposite end
of the bypass conduit 26 is fluidly coupled to the air flow conduit 20 downstream of
the outlet of the charge air cooler 22 and upstream of the air intake manifold.
Alternatively, the outlet of the bypass conduit 26 may be fluidly coupled directly to
the air intake conduit 14. Alternatively still, the air flow control device 24 may be
disposed in-line with the air flow conduit 20 downstream of the charge air cooler 22,
e.g., at the junction of the airflow conduit 20 and the bypass conduit 26 downstream
of the charge air cooler 22.

[0028] The air flow control device 24 is generally configured to control air flow
from the outlet of the compressor 16 through the charge air cooler 22 and the bypass
conduit 26. In one illustrative embodiment, the air flow control device 24 may be or
include one or more electronically controlled valves responsive to one or more
control signals to selectivély control air flow from the outlet of the compressor 16
through the charge air cooler 22 and the bypass conduit 26. In an alternative
embodiment, the air flow control device may be or include one or more electronically
controlled throttle plates, suitably positioned within the air flow conduit 20 and/or
bypass conduit 26, and responsive to one or more control signals to selectively
control air flow from the outlet of the compressor 16 through the charge air cooler 22
and the bypass conduit 26. Those skilled in the art will recognize other known
electronically controllable air flow control devices and/or mechanisms, and the air
flow control device 24 may be or include any such conventional air flow control
devices and/or mechanisms. In any case, the air flow control device 24 will, in this
embodiment, typically include one or more conventional actuators responsive to the
one or more control signals to control the position of one or more valves, throttle

plates and/or other known air flow control mechanisms.
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[0029] In another illustrative embodiment, the air flow control device 24 may
be or include one or more mechanically and/or pneumatically controlled valves,
throttle plates and/or other known air flow control mechanisms. In this embodiment,
the air flow control device 24 will typically include one or more mechanical linkages
to one or more corresponding mechanical and/or pneumatic control mechanisms
configured to control valve, throttle and/or other known air flow control mechanism
position. The one or more mechanical and/or pneumatic control mechanisms may,
for example, be or include one or more temperature responsive materials such that
the position(s) of the one or more mechanical linkages is/are a function of an
operating temperature associated with the engine 12.

[0030] In any of the embodiments of the air flow control device 24 described
herein, the one or more valves, throttle plates and/or other known air flow control
mechanisms may, for example, be configured to be continuously positionable or
continually positionable relative to multiple discrete positions between open and
closed positions to thereby provide for a high degree of control of air flow between
the outlet of the compressor 16 and the charge air cooler 22 and between the outlet
of the compressor 16 and the bypass conduit 26. Alternatively, the one or more
valves, throttle plates and/or other known air flow control mechanisms may be
controlled only between fully open and fully closed positions to thereby allow or
inhibit air flow from the outlet of the compressor 16 to the charge air cooler 22 or
bypass conduit 26. In either case, however, the air flow control device 24 will
generally not be configured or controlled to simultaneously cut off air flow from the
outlet of the compressor 16 to the charge air cooler 22 and the bypass conduit 24.
[0031] The compressor 16 has an inlet fluidly coupled to an outlet of another
air flow control device 30 via an air flow conduit 28. A conventional air cleaner 32
may be disposed in-line with the conduit 28 between the outlet of the air flow control
device 30 and the inlet of the compressor 16. The air flow control device 30,
turbocharger 18, charge air cooler 22, air flow control device 24 and engine 12 are
all situated, in a conventional manner, within an engine compartment 35 of a motor
vehicle. The air flow control device 30 has one inlet fluidly coupled to one end of an
air flow conduit 34 having an opposite end 36 arranged to receive therein air from
outside of the engine compartment 35; i.e., air external to the vehicle carrying the

engine 12. The air flow control device 30 has another inlet fluidly coupled to one end
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of another air flow conduit 38 having an opposite end 40 arranged inside of the
engine compartment 35 to receive therein air surrounding the engine 12.

[0032] The air flow control device 30 is generally configured to control air flow
from the air flow conduits 34 and 38 to the outlet thereof, e.g., to the inlet of the
compressor 16 and, ultimately, to the intake manifold 14 of the engine 12. In one
illustrative embodiment, the air flow control device 30 may be or include one or more
electronically controlled valves responsive to one or more control signals to
selectively control air flow from the air flow conduits 34 and 38 to the outlet thereof.
In an alternative embodiment, the air flow control device may be or include one or
more electronically controlled throttle plates, suitably positioned within the air flow
conduit 28, 34 and/or 38, and responsive to one or more control signals to selectively
control air flow from the air flow conduits 34 and 38 to the outlet thereof. Those
skilled in the art will recognize other known electronically controllable air flow control
devices and/or mechanisms, and the air flow control device 30 may be or include
any such conventional air flow control devices and/or mechanisms. In any case, the
air flow control device 30 will, in this embodiment, typically include one or more
conventional actuators responsive to the one or more control signals to control the
position of one or more valves, throttle plates and/or other known air flow control
mechanisms.

[0033] In another illustrative embodiment, the air flow control device 30 may
be or include one or more mechanically and/or pneumatically controlled valves,
throttle plates and/or other known air flow control mechanisms. In this embodiment,
the air flow control device 30 will typically include one or more mechanical linkages
to one or more corresponding mechanical and/or pneumatic control mechanisms
configured to control valve, throttle and/or other known air flow control mechanism
position. The one or more mechanical and/or pneumatic control mechanisms may,
for example, be or include one or more temperature responsive materials such that
the position(s) of the one or more mechanical linkages is/are a function of an
operating temperature associated with the engine 12.

[0034] In any of the embodiments of the air flow control device 30 described
herein, the one or more valves, throttle plates and/or other known air flow control
mechanisms may, for example, be configured to be continuously positionable or

continually positionable relative to multiple discrete positions between open and



WO 2007/101031 PCT/US2007/062475

-11-

closed positions to thereby provide for a high degree of control of air flow from the air
flow conduits 34 and 38 to the outlet of the air flow control device 30. Alternatively,
the one or more valves, throttle plates and/or other known air flow control
mechanisms may be controlled only between fully open and fully closed positions to
thereby allow or inhibit air flow from the air flow conduit 34 to the outlet of the air flow
control device 30 or from the air flow conduit 38 to the outlet of the air flow control
device 30. In either case, however, the air flow control device 30 will generally not
be configured or controlled to simultaneously cut off air flow from both of the air flow
conduits 34 and 38 to the outlet thereof.

[0035] The air flow conduit 38 may have an associated heater 42 configured
to heat air flowing therethrough. Alternatively or additionally, the bypass conduit 26
may have an associated heater 44 for heating air flowing therethrough. In one
embodiment, as illustrated in FIG. 1, the heaters 42 and 44 may be implemented in
the form of electronically controlled heaters that are responsive to corresponding
heating signals to generate heat in or about the corresponding conduits 38 and 26.
Such heaters 42, 44 may, for example, take the form of conventional grid heaters
positioned within the corresponding conduits 38 and 26. Alternatively, the heaters
42, 44 may take the form of plates, jackets or the like that extend at least partially
about or within the corresponding conduits 38 and 26.

[0036] In an alternate embodiment, either heater 42, 44 may be provided in
the form of a fluid circulating jacket or the like that extends at least partially about or
within the corresponding conduit 38 and/or 26. In this embodiment, a heated fluid,
such as engine coolant, is routed through the fluid circulating jacket to thereby
transfer heat from the heater 42 and/or 44 to the air flowing through the air flow
conduit 38 and/or bypass conduit 26. In this embodiment, the heaters 42 and/or 44
are not electronically controlled, but instead operate at continuously at substantially
the same temperature as the fluid, e.g., engine coolant, engine oil, etc., circulating
therethrough.

[0037] Alternatively or additionally, the air flow conduit 20 may have an
associated heater 46 configured to heat air flowing therethrough at a location
downstream of the junction of the bypass conduit 26 with the air flow conduit 20, and
upstream of the air intake manifold. In one embodiment the heater 46 may be

implemented in the form of electronically controlled heater that is responsive to a



WO 2007/101031 PCT/US2007/062475

-12 -

corresponding heating signal to generate heat in or about the air flow conduit 20.
Such a heater 46 may, for example, take the form of a conventional grid heater
positioned within the air flow conduit 20. Alternatively, the heater 46 may take the
form of one or more plates, jackets or the like that extend at least partially around the
air flow conduit 20.

[0038] The engine 12 has an exhaust manifold 48 that is fluidly coupled to an
exhaust gas inlet of the turbocharger turbine 50 via an exhaust gas conduit 52. The
turbine 50 is mechanically coupled to the compressor 16 via a rotatable shaft 54 in a
conventional manner. Operation of the turbocharger 18 is conventional in that a
turbine wheel (not shown) housed within the turbine 50 is responsive to the flow of
exhaust gas through the exhaust gas conduit 52 to rotationally drive the shaft 54 and
thereby rotate a compressor wheel (not shown) housed within the compressor 16.
The rotational speed of the turbine wheel is proportional to the flow rate of exhaust
gas through the turbine 50, and the mass flow rate of fresh air into the intake
manifold 14 is, in turn, proportional to the rotational speed of the compressor wheel.
[0039] The turbine 50 has an exhaust gas outlet that is fluidly coupled to an
inlet of an exhaust gas aftertreatment (AT) system 58 via another exhaust gas
conduit 56. An outlet of the exhaust gas aftertreatment system 58 is fluidly coupled
to ambient via yet another exhaust gas conduit 60. The exhaust gas aftertreatment
system 58 includes a conventional oxidation catalyst (OC) 62 that is positioned
upstream of one or more exhaust gas aftertreatment components (ATC) 64. The
oxidation catalyst 62 is configured in a conventional manner to generate heat
sufficient to regenerate the one or more exhaust gas aftertreatment components 64.
The exhaust gas aftertreatment components may be or include, but should not be
limited to, a particulate filter, a NOx adsorber or filter, a SOx adsorber or filter, and
the like. One or more of the exhaust gas aftertreatment components 64 may be
combined in a conventional manner to perform multiple exhaust gas aftertreatment
functions.

[0040] In embodiments of the system 10 in which either air flow control device
24 and 30 is electronically controllable, and/or in embodiments of the system 10 that
include any of the heaters 42, 44, 46 and at least one of these heaters is
electronically controllable, the system 10 further includes a processor 70 having a

memory unit 75. The processor 70 is, in one exemplary embodiment,



WO 2007/101031 PCT/US2007/062475

-13 -

microprocessor-based and operable execute a number of software algorithms that
may be stored in the memory unit 75, for controlling various features of the system
10. In an alternative embodiment, the processor 70 may be or include any one or
more electronic circuits and/or components operable as described hereinafter.
[0041] The processor 70 includes a number of inputs for receiving sensor-
based and/or other information relating to the operation of the system 10. For
example, in one exemplary embodiment the system 10 includes a temperature
sensor 72 that is electrically connected to an intake manifold temperature input, IMT,
of the processor 70 via a signal path 74. The temperature sensor 72 may be
positioned in fluid communication with the air intake manifold 14, as illustrated by
example in FIG. 1. Alternatively, the temperature sensor 72 may be positioned in
fluid communication with the air flow conduit 20 downstream of the junction of the air
flow conduit 20 and the bypass conduit 26, and also downstream of the heater 46 in
embodiments of the system 10 that include the heater 46. In any case, the
temperature sensor 72 is operable to produce a temperature signal on signal path 74
that is indicative of the temperature of air entering the air intake manifold 14, and the
memory unit 75 includes one or more conventional software algorithms that are
executable by the processor 70 to process this temperature signal and determine
therefrom the temperature of air entering the air intake manifold 14. In an alternative
embodiment, the memory unit 75 may include one or more conventional software
algorithms that are executable by the processor 70 to estimate the temperature of air
entering the air intake manifold 14 as a function of a number of other engine
operating parameters.

[0042] The system 10 may further include a temperature sensor 76 that is
electrically connected to an exhaust temperature input, EXT, of the processor 70 via
a signal path 80. The temperature sensor 76 represents a generalized temperature
sensor that may, in practice, be implemented as one or more temperature sensors
that may be positioned in fluid communication with the exhaust gas conduit 52, the
exhaust gas conduit 56 and/or the exhaust gas aftertreatment system 58. The
temperature sensor 76 is thus illustrated in FIG. 1 as being arranged in fluid
communication with a generalized exhaust system represented by the dashed-line
box 78. The temperature sensor 76 is accordingly operable to produce a

temperature signal on signal path 80 that is indicative of the temperature of exhaust
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gas flowing through the exhaust gas system 78, and the memory unit 75 includes
one or more conventional software algorithms that are executable by the processor
70 to process this temperature signal and determine therefrom the temperature of
exhaust gas flowing through the exhaust gas system 78. Alternatively or
additionally, the memory unit 75 may include one or more conventional software
algorithms that are executable by the processor 70 to estimate the temperature of
the exhaust gas flowing through the exhaust gas conduit 52, a temperature
associated with the operation of the turbine 50, the temperature of the exhaust gas
flowing through the exhaust gas conduit 56 and/or the temperature of the exhaust
gas flowing through any portion of the exhaust gas aftertreatment system 58, as a
function of at least one other engine operating parameter.

[0043] The system 10 may further include a temperature sensor 82 that is
electrically connected to an ambient temperature input, AT, of the processor 70 via a
signal path 84. The temperature sensor 82 may be suitably positioned relative to the
vehicle carrying the engine 12 to produce a temperature signal that is indicative of
ambient temperature, i.e., the temperature of the environment around the vehicle.
The memory unit 75 includes one or more conventional software algorithms that are
executable by the processor 70 to process this temperature signal and determine
therefrom the ambient temperature about the vehicle carrying the engine 12.
Alternatively or additionally, the memory unit 75 may include one or more
conventional software algorithms that are executable by the processor 70 to estimate
the ambient temperature as a function of at least one other engine operating
parameter. The memory unit 75 may additionally include one or more conventional
software algorithms that are executable by the processor 70 to estimate the
temperature of air exiting the outlet of the compressor 16, which may be used either
alone or in connection with the ambient temperature to determine an operating
temperature associated with the engine 12 as will be described by example
hereinafter with reference to FIG. 3.

[0044] The processor 70 includes a number of outputs for controlling
operation of the air flow control devices 24, 30 and operation of the heaters 42, 44
and 46 in embodiments of the system 10 that include electronically controliable
implementations of such structures. For example, the processor 70 may have an air

flow control device output, V1, that is electrically connected to an actuator associated
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with the air flow control device 30 via a signal path 86 in embodiments of the system
10 that include an electronically controllable implementation of the air flow control
device 30. The processor 70 may have an air flow control device output, V2, that is
electrically connected to an actuator associated with the air flow control device 24 via
a signal path 88 in embodiments of the system 10 that include an electronically
controllable implementation of the air flow control device 24. The processor 70 may
have a heater output, H1 that is electrically connected to the heater 42 via a signal
path 90 in embodiments of the system 10 that include an electronically controllable
implementation of the heater 42. The processor 70 may have a heater output, H2
that is electrically connected to the heater 44 via a signal path 92 in embodiments of
the system 10 that include an electronically controllable implementation of the heater
44. The processor 70 may have a heater output, H3 that is electrically connected to
the heater 46 via a signal path 94 in embodiments of the system 10 that include an
electronically controllable implementation of the heater 46.

[0045] It will be understood that the system 10 may include either one, but not
both, of the air flow control devices 24, 30 and associated air flow conduits, or may
alternatively include both of the air flow control devices 24, 30 and associated air
flow conduits. In embodiments of the system 10 that include the air flow control
device 30 and associated air flow conduit 38, the system 10 may or may not include
the heater 42. Likewise, in embodiments of the system 10 that include the air flow
control device 24 and associated bypass conduit 26, the system 10 may or may not
include the heater 44. In embodiments of the system 10 that include either of the air
flow control devices 24, 30, the system 10 may or may not include the heater 46. In
any case, any one or combination of such structures is configured to provide for the
management of engine intake air temperature.

[0046] Referring now to FIG. 2, two curves 96 and 98 of engine load vs.
exhaust gas temperature, for a conventional engine having a turbocharger and an
exhaust gas aftertreatment system including an oxidation catalyst and a particulate
filter downstream of the oxidation catalyst, are shown. The exhaust gas temperature
in the curves 96 and 98 generally refer to the temperatures of exhaust gas at the
inlet of the oxidation catalyst, which may or may not be the same as the
temperatures of the exhaust gas exiting the exhaust gas manifold. The curve 96

corresponds to a constant, “warm” intake manifold temperature, e.g., 35° C, and the
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curve 98 corresponds to a constant “cold” intake manifold temperature, e.g., 0° C.
The term “engine load,” for purposes of this description, is an instantaneous value
determined as a ratio of current engine fueling and a constant value of maximum
engine fueling minus zero load engine fueling.

[0047] The curve 96 indicates that exhaust gas temperature generally
increases as engine load increases as a result of the corresponding increased work
being performed by the engine. Conventional steps are typically taken to limit the
exhaust gas temperature to a maximum exhaust gas temperature ETuax. In this
example, the curve 96 indicates that the exhaust gas temperature reaches ETmax
before engine load reaches FULL LOAD (i.e., maximum or 100% engine load), and
the exhaust gas temperature is thus limited to ETuax in the high engine load range.
Above a minimum exhaust gas temperature, ETuine, and below a maximum exhaust
gas temperature, ETuaxp, it is known that the oxidation catalyst will, in the presence
of a suitable amount of NOx carried by the exhaust gas stream, generate
temperatures suitable for regenerating (cleaning) the downstream particulate filter 64
as a result of a known chemical reaction of the NOx with the oxidation catalyst 62.
This regeneration process will be referred to hereinafter as “passive regeneration” of
a particulate filter, ETwne will be referred to as the minimum exhaust gas
temperature required for passive regeneration, and ETuaxp will be referred to as the
maximum exhaust gas temperature under which passive regeneration occurs. As
illustrated in FIG. 2, the intersection of the curve 96 with ETyne defines a minimum
engine load value, ELypw, below which exhaust gas temperatures between ETmine
and ETwaxp are not achieved at the “warm” intake manifold temperature represented
by the curve 96. In FIG. 2, the region between ETmine and ETuaxe @and bounded at
low engine loads by the curve 96 is thus indicated with a “P” to thereby identify the
range of engine exhaust temperatures and engine loads at which passive
regeneration may occur at the “warm” intake manifold temperature represented by
the curve 96.

[0048] In the temperature range between ETuine and ETuina, it is also known
that the oxidation catalyst will generate temperatures suitable for regenerating the
downstream particulate filter without NOx (or with only very small amounts of NOx) in
the exhaust gas stream. However, without NOx (or with only very small amounts of

NOx) in the exhaust gas stream, it is generally necessary in this exhaust gas
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temperature and engine load region to add some amount of unburned hydrocarbons
to the exhaust gas upstream of the oxidation catalyst. As long as the exhaust gas
temperature is between ETymine and ETwmina and engine load is greater than the
intersection of the curve 96 with ELypw, the oxidation catalyst will react with in a
known manner with the unburned hydrocarbons to produce temperatures suitable for
regenerating the downstream particulate filter. This regeneration process will be
referred to hereinafter as a “first active regeneration” of a particulate filter, ETnine Will
be referred to as the minimum exhaust gas temperature required for the first active
regeneration, and ETwna will be referred to as the maximum exhaust gas
temperature under which the first active regeneration occurs. In FIG. 2, the region
above ETyne and below ETwina, and bounded at low engine loads by the curve 96 is
thus indicated with an “A1” to thereby identify the range of engine exhaust
temperatures and engine load values in which the first active regeneration may occur
at the “warm” intake manifold temperature represented by the curve 96. In any case,
unburned hydrocarbons for the first active regeneration are typically added to the
exhaust gas stream in the form of post-injection fueling.

[0049] Above ETumina and for engine load values greater than the intersection
of the curve 96 with ETumna, it is known that the temperature of the exhaust gas
produced by the engine will generally be high enough to regenerate the downstream
particulate filter 64 without NOx (or with only very small amounts of NOx) and without
having to dose the exhaust gas stream with unburned hydrocarbons. This
regeneration process will be referred to hereinafter as a “second active regeneration”
of a particulate filter, and ETwa will be referred to as the minimum exhaust gas
temperature required for the second active regeneration. As illustrated in FIG. 2, the
intersection of the curve 96 with ETyina defines a minimum engine load value,
ELmaw, below which exhaust gas temperatures above ETuina are not achieved at the
“warm” intake manifold temperature represented by the curve 96. In FIG. 2, the
region above ETyina and bounded at low engine loads by the curve 96 is thus
indicated with a “A2” to thereby identify the range of engine exhaust temperatures
and engine load values in which the second active regeneration may occur at the
“warm” intake manifold temperature represented by the curve 96.

[0050] At exhaust gas temperatures below ETuine, it is known that the

oxidation catalyst generally cannot generate temperatures high enough to sustain



WO 2007/101031 PCT/US2007/062475

-18 -

regeneration of the downstream particulate filter, even in the presence of NOx or
unburned hydrocarbons. Accordingly, steps are typically taken to avoid regeneration
when the exhaust gas temperature is below ETyne, @and/or to elevate the exhaust
gas temperature above ETyinp.

[0051] In FIG. 2, another curve 98 of engine load vs. exhaust gas
temperature, for the same conventional engine having a turbocharger and an
exhaust gas aftertreatment system including an oxidation catalyst and a particulate
filter downstream of the oxidation catalyst, is also shown. The exhaust gas
temperature in the curve 98, like the exhaust gas temperature in the curve 96,
generally refers to the temperature of exhaust gas at the inlet of the oxidation
catalyst, which may or may not be the same as the temperature of the exhaust gas
exiting the exhaust gas manifold. The curve 98 corresponds to a constant, “cold”
intake manifold temperature, e.g., 0° C. In this example, the curve 98 indicates that
the exhaust gas temperature reaches ETuax as the engine load reaches FULL
LOAD. As illustrated in FIG. 2, the engine load ranges in which passive and active
regeneration may occur at the “cold” intake manifold temperature represented by the
plot 98 are both less than the engine load ranges in which passive and active
regeneration may occur at the “warm” intake manifold temperature represented by
the plot 96.

[0052] From the information provided in FIG. 2, it can be concluded that as
ambient (outside) temperatures decrease, the minimum engine load values at which
passive and active regeneration may occur both increase. By implementing one or
more of the structures and techniques shown and described hereinabove in relation
to the system 10 of FIG. 1, the temperature of air entering the air intake manifold 14
may be managed to extend the range of engine loads, e.g., to lower engine loads, in
which passive and active regeneration may occur. This will allow for passive and/or
active regeneration under low engine load conditions at cold ambient temperatures
where it may not otherwise be possible to initiate and/or sustain passive and/or
active regeneration. Extending the engine load range under which passive
regeneration may occur may further lessen the frequency of active regeneration
events, thereby resulting in potential fuel savings. A suitable close-loop, open-loop
control system, or combination thereof, for achieving either or both of these goals

may be implemented in embodiments of the system 10 that include electronically
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controllable implementations of either of the air flow control devices 24, 30 and/or
any of the heaters 42, 44, 46.

[0053] Referring now to FIG. 3, a flowchart of a process 100 is shown for
achieving either, or both, of the goals provided by way of example above. The
process 100 may be implemented in the form of one or more software algorithms
that may be stored in the memory unit 75 and executed by the processor 70. The
process 100 represents a closed-loop control strategy for an implementation of the
system 10 of FIG. 1 that includes electronically controllable implementations of both
of the air flow control devices 24, 30 and all of the heaters 42, 44, 46. With respect
to the air flow control device 24, the terms “fully close” and “fully closed” are defined
as the position or state of the air flow control device 24 that inhibits air flow through
the charge air cooler and directs all of the air exiting the outlet of the compressor 16
through the bypass conduit 26, and the term “fully open” is defined as the position or
state of the air flow control device 24 that inhibits air flow through the bypass conduit
26 and directs all of the air exiting the outlet of the compressor 16 through the
charge air cooler 22. With respect to the air flow control device 30, the terms “fully
close” and “fully closed” are defined as the position or state of the air flow control
device 30 that inhibits air flow therethrough from the air flow conduit 34 and allows
air flow therethrough only from the air flow conduit 38, and the term “fully open” is
defined as the position or state of the air flow control device 30 that inhibits air flow
therethrough from the air flow conduit 38 and allows air flow therethrough only from
the air flow conduit 34. The process 100 is provided only by way of example, and
should not be considered to be limiting in any way.

[0054] The example process 100 is closed-loop control strategy for controlling
both of the air flow control devices 24, 30 and all of the heaters 42, 44, 46 as a
function of a generalized operating temperature, Top. The operating temperature,
Top, is a temperature associated with operation of the engine 12, and may be or
include any of the temperature signals and/or values described hereinabove with
respect to FIG. 1. For example, Top in one illustrative embodiment may be the air
intake manifold temperature. Alternatively, Top may be or include any one or more
of the exhaust gas temperature signals and/or values described with respect to FIG.
1. Alternatively still, Top may be the ambient (outside) temperature. In some

embodiments, a closed-loop or open-loop control strategy, or combination thereof,
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may be implemented to control either one, or both of, the air flow control devices 24,
30 and/or any one or more of the heaters 42, 44, 46 as a function not only of Top, but
also as a function of one or more additional engine operating conditions. Examples
of such one or more additional engine operating conditions may include, but are not
limited to, engine load, engine speed, boost pressure, turbocharger speed, or the
like.

[0055] In any case, the process 100 begins at step 102 where the processor
70 obtains the operating temperature, Top. Thereafter at step 104, the processor 70
is operable to determine whether Top is less than a predefined low temperature
value, T.. If so, execution of the process 100 advances to step 106 where the
processor 70 produces appropriate control signals to fully close the air flow control
devices 24, 30, and appropriate heating signals to fully activate the heaters 42, 44
and 46. From step 106, the process 100 loops back to step 102. The predefined
low temperature, T, will typically be chosen as an operating temperature, Top, that is
low enough to justify full closure of the air flow control devices 24, 30 and full
activation of all of the heaters 42, 44, 46.

[0056] If, at step 104, the processor 70 determines that Top is not less than T,
execution of the process 100 advances to step 108 where the processor 70 is
operable to determine whether Top is greater than a predefined high temperature
value, Ty. If so, execution of the process 100 advances to step 110 where the
processor 70 produces appropriate control signals to fully open the air flow control
devices 24, 30, and appropriate heating signals to deactivate the heaters 42, 44 and
46. From step 110, the process 100 loops back to step 102. The predefined high
temperature, Ty, will typically be chosen as an operating temperature, Top, that is
high enough to justify full opening of the air flow control devices 24, 30 and
deactivation of all of the heaters 42, 44, 46.

[0057] If, at step 108, the processor 70 determines that Top is not greater than
Tw, execution of the process 100 advances to step 112 where the processor 70 is
operable to determine whether Top is less than or equal to a predefined target
temperature value, Tr. The target temperature, Tr, may ultimately correspond or
correlate to a desired or target exhaust gas temperature. In one embodiment, for
example, the memory unit 75 may have stored therein Ty in the form of a minimum

temperature value that correlates to a minimum temperature of the exhaust gas at
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the inlet of the oxidation catalyst that is required to allow dosing the exhaust gas
upstream of the oxidation catalyst with hydrocarbons. Alternatively, the memory unit
75 may have stored therein T+ in the form of a temperature value that correlates to a
particular intake manifold temperature, e.g., a “warm” intake manifold temperature.
According to the information in FIG. 2, this will allow exhaust gas temperatures
suitable for passive and/or active regeneration to be achieved over a wider range of
engine loads than at colder intake manifold temperatures. As a result, active and/or
passive regeneration may occur at lower engine loads than at colder intake manifold
temperatures. It will be understood that other values of Tr may be used, and that
any such other values of Ty are contemplated by this disclosure.

[0058] In any case, if the processor 70 determines at step 112 that Top is less
than or equal to Tr, execution of the process 100 advances to step 114 where the
processor 70 is operable to determine whether the air flow control device 24 is fully
closed. If not, the air flow control device 24 still has some adjustability and execution
of the processor 70 therefore advances to step 116 where the processor 70 is
operable to produce appropriate control signals to adjust the air flow control device
24 in a manner that will result in maintaining Top near Tr. Thereafter, the process
100 loops back to step 102.

[0059] If, at step 114, the processor 70 determines that the air flow control
device 24 is fully closed, execution of the process 100 advances to step 118 where
the processor 70 is operable to determine whether the air flow control device 30 is
fully closed. If not, the air flow control device 30 still has some adjustability and
execution of the processor 70 therefore advances to step 120 where the processor
70 is operable to produce appropriate control signals to adjust the air flow control
device 30 in a manner that will result in maintaining Top near Tt. Thereafter, the
process 100 loops back to step 102.

[0060] If, at step 118, the processor 70 determines that the air flow control
device 30 is fully closed, execution of the process 100 advances to step 122 where
the processor 70 is operable to produce appropriate heating signals to activate one
or more of the heaters 42, 44, 46 in a manner that will result in maintaining Top near
Tt. Thereafter, the process 100 loops back to step 102.

[0061] If, at step 112, the processor 70 determines that Top is not less than or

equal to Tt, execution of the process 100 advances to step 124 where the processor
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70 is operable to determine whether any of the heaters 42, 44, 46 are currently
activated. If so, execution of the process 100 advances to step 126 where the
processor is operable to produce appropriate heating signals to deactivate one or
more of the heaters 42, 44, 46. Thereafter, the process 100 loops back to step 102.
[0062] If, at step 124, the processor 70 determines that none of the heaters
42, 44, 46 are activated, execution of the process 100 advances to step 128 where
the processor 70 is operable to determine whether the air flow control device 30 is
fully open. If not, the process 100 advances to step 130 where the processor 70 is
operable to produce appropriate control signals to adjust the air flow control device
30 in a manner that will result in maintaining Top near Tr. Thereafter, the process
100 loops back to step 102.

[0063] If, at step 128, the processor 70 determines that the air flow control
device 30 is fully open, execution of the process 100 advances to step 128 where
the processor 70 is operable to determine whether the air flow control device 24 is
fully open. If not, the process 100 advances to step 134 where the processor 70 is
operable to produce appropriate control signals to adjust the air flow control device
24 in a manner that will result in maintaining Top near Tt. Thereafter, and also from
the “YES” branch of step 132, the process 100 loops back to step 102.

[0064] It will be understood that some embodiments of the system 10 may
further include a conventional exhaust gas recirculation (EGR) structure fluidly
coupled between the exhaust manifold 48 and the air intake manifold 14 (not
shown), and that such a structure will, when in use, typically affect the temperature
of the air flowing into the air intake manifold 14. Any additional steps required in the
process 100 to account for such a temperature affect would be a mechanical step for
a skilled artisan.

[0065] While the invention has been illustrated and described in detail in the
foregoing drawings and description, the same is to be considered as illustrative and
not restrictive in character, it being understood that only one illustrative embodiment
thereof has been shown and described and that all changes and modifications that

come within the spirit of the invention are desired to be protected.
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What is claimed is:

1. A system for managing engine intake air temperature, comprising:

an internal combustion engine situated in an engine compartment of a vehicle
and fluidly coupled to an air intake manifold configured to receive engine intake air,

an air flow control device having a first inlet, a second inlet and an outlet
fluidly coupled to the air intake manifold,

a first air flow conduit having one end fluidly coupled to the first inlet of the air
flow control device and an opposite end arranged to receive therein air from outside
of the engine compartment, and

a second air flow conduit having one end fluidly coupled to the second inlet of
the air flow control device and an opposite end arranged inside of the engine
compartment to receive therein air surrounding the engine, and

wherein the air flow control device is configured to selectively control air flow

from either of the first and second air flow conduits to the outlet thereof.

2. The system of claim 1 further including a processor configured to
produce a control signal,

and wherein the air flow control device is responsive to the control signal to
selectively control air flow from the first and second air flow conduits to the outlet

thereof.

3. The system of claim 2 further including a sensor producing a
temperature signal indicative of an operating temperature associated with the
engine,

and wherein the processor is configured to produce the control signal as a

function of the temperature signal.

4. The system of claim 3 wherein the processor is configured to modify
the control signal to cause the air flow control device to allow air flow only from the
second air flow conduit to the outlet thereof when the temperature signal indicates

that the operating temperature is below a predefined temperature.
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5. The system of claim 3 wherein the processor is configured to modify
the control signal to cause the air flow control device to allow air flow only from the
first air flow conduit to the outlet thereof when the temperature signal indicates that

the operating temperature is above a predefined temperature.

6. The system of claim 3 wherein the processor is configured to modify
the control signal to cause the air flow control device to selectively provide for air
flow from both the first and second air flow conduits to the outlet thereof when the
temperature signal indicates that the operating temperature is within a specified

range of temperatures.

7. The system of claim 3 wherein the temperature signal produced by the
sensor is indicative of a temperature of air entering the engine via the intake

manifold.

8. The system of claim 3 wherein the engine further includes an exhaust

manifold fluidly coupled to an exhaust gas conduit,
and wherein the temperature signal produced by the sensor is indicative of a

temperature of exhaust gas flowing through the exhaust gas conduit.

9. The system of claim 3 wherein the temperature signal produced by the

sensor is indicative of ambient temperature outside of the engine compartment.

10.  The system of claim 3 wherein the processor includes the sensor in the
form of at least one software algorithm executable by the processor to estimate the
temperature signal as a function of one or more operating conditions different from

the operating temperature.
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11.  The system of claim 3 wherein the engine produces exhaust gas during
operation thereof, and the exhaust gas exits the engine via an exhaust manifold
fluidly coupled thereto, and wherein the system further comprises:

an exhaust gas conduit fluidly coupled at one end to the exhaust manifold,

an oxidation catalyst having an inlet fluidly coupled to an opposite end of the
exhaust gas conduit and an outlet, and

a particulate filter having an inlet fluidly coupled to the outlet of the oxidation

catalyst and an outlet fluidly coupled to ambient.

12.  The system of claim 11 further comprising a memory unit having stored
therein a minimum temperature value that correlates to a minimum temperature of
the exhaust gas at the inlet of the oxidation catalyst that is required to allow dosing
the exhaust gas upstream of the oxidation catalyst with hydrocarbons, the oxidation
catalyst being configured to be responsive to the dosing of hydrocarbons into the
exhaust gas upstream thereof to produce exhaust gas temperatures at the outlet
thereof that are sufficient to regenerate the particulate filter,

and wherein the processor is configured to be responsive to the temperature
signal to modify the control signal to cause the air flow control device to selectively
provide for air flow from either of the first and second air flow conduits to the outlet

thereof to maintain the operating temperature above the minimum temperature

value.

13.  The system of claim 11 further comprising a memory unit having stored
therein a temperature value that correlates to a predefined intake manifold

temperature,
and wherein the processor is configured to be responsive to the temperature

signal to modify the control signal to cause the air flow control device to selectively
provide for air flow from either of the first and second air flow conduits to the outlet

thereof to maintain the operating temperature near the temperature value.

14.  The system of claim 1 further including means for heating air passing

through the second air flow conduit.
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15.  The system of claim 14 further including a processor configured to
produce a heating signal,

and wherein the means for heating air passing through the second air flow
conduit is responsive to the heating signal to heat the air passing through the second

air flow conduit.

16.  The system of claim 15 further including a sensor producing a
temperature signal indicative of an operating temperature associated with the
engine,

and wherein the processor is configured to produce the heating signal as a

function of the temperature signal.

17.  The system of claim 1 further including a turbocharger having a
compressor defining an inlet fluidly coupled to the outlet of the air flow control device

and an outlet fluidly coupled to the intake manifold.

18. A system for managing engine intake air temperature, comprising:

an internal combustion engine having an air intake manifold,

a turbocharger having a compressor defining an inlet and an outlet,

a charge air cooler having an inlet and an outlet fluidly coupled to the air
intake manifold,

an air flow control device having an inlet fluidly coupled to the outlet of the
compressor, a first outlet fluidly coupled to the inlet of the charge air cooler and a
second outlet, and

a bypass conduit having one end fluidly coupled to the second outlet of the air
flow control device and an opposite end fluidly coupled to the air intake manifold,

wherein the air flow control device is configured to selectively control air flow

from the compressor outlet into the charge air cooler and the bypass conduit.
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19.  The system of claim 18 further including a processor configured to
produce a control signal,
and wherein the air flow control device is responsive to the control signal to

selectively control air flow from the compressor outlet into the charge air cooler and

the bypass conduit.

20. The system of claim 19 further including a sensor producing a
temperature signal indicative of an operating temperature associated with the
engine,

and wherein the processor is configured to produce the control signal as a

function of the temperature signal.

21.  The system of claim 20 wherein the processor is configured to modify
the control signal to cause the air flow control device to allow air flow only from the
compressor outlet into the bypass conduit when the temperature signal indicates that

the operating temperature is below a predefined temperature.

22, The system of claim 20 wherein the processor is configured to modify
the control signal to cause the air flow control device to allow air flow only from the
compressor outlet into the charge air cooler when the temperature signal indicates

that the operating temperature is above a predefined temperature.

23.  The system of claim 20 wherein the processor is configured to modify
the control signal to cause the air flow control device to selectively provide for air
flow from the compressor outlet into both of the charge air cooler and the bypass
conduit when the temperature signal indicates that the operating temperature is

within a specified range of temperatures.

24.  The system of claim 20 wherein the temperature signal produced by
the sensor is indicative of a temperature of air entering the engine via the intake

manifold.
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25.  The system of claim 20 wherein the engine further includes an exhaust
manifold fluidly coupled to an exhaust gas conduit,
and wherein the temperature signal produced by the sensor is indicative of a

temperature of exhaust gas flowing through the exhaust gas conduit.

26. The system of claim 20 wherein the temperature signal produced by
the sensor is indicative of ambient temperature outside of a vehicle carrying the

engine.

27.  The system of claim 20 wherein the processor includes the sensor in
the form of at least one software algorithm executable by the processor to estimate
the temperature signal as a function of one or more operating conditions different

from the operating temperature.

28.  The system of claim 20 wherein the engine produces exhaust gas
during operation thereof, and the exhaust gas exits the engine via an exhaust
manifold fluidly coupled thereto, and wherein the system further comprises:

an exhaust gas conduit fluidly coupled at one end to the exhaust manifold,

an oxidation catalyst having an inlet fluidly coupled to an opposite end of the
exhaust gas conduit and an outlet, and

a particulate filter having an inlet fluidly coupled to the outlet of the oxidation

catalyst and an outlet fluidly coupled to ambient.
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29.  The system of claim 28 further comprising a memory unit having stored
therein a minimum temperature value that correlates to a minimum temperature of
the exhaust gas at the inlet of the oxidation catalyst that is required to allow dosing
the exhaust gas upstream of the oxidation catalyst with hydrocarbons, the oxidation
catalyst being configured to be responsive to the dosing of hydrocarbons into the
exhaust gas upstream thereof to produce exhaust gas temperatures at the outlet
thereof that are sufficient to regenerate the particulate filter,

and wherein the processor is configured to be responsive to the temperature
signal to modify the control signal to cause the air flow control device to selectively
provide for air flow from the inlet thereof into either of the charge air cooler and the
bypass conduit to maintain the operating temperature above the minimum

temperature value.

30. The system of claim 28 further comprising a memory unit having stored
therein a temperature value that correlates to a predefined intake manifold
temperature,

and wherein the processor is configured to be responsive to the temperature
signal to modify the control signal to cause the air flow control device to selectively
provide for air flow from the inlet thereof into either of the charge air cooler and the

bypass conduit to maintain the operating temperature near the temperature value.

31.  The system of claim 18 further including means for heating air passing

through the bypass conduit.

32. The system of claim 31 further including a processor configured to
produce a heating signal,
and wherein the means for heating air passing through the bypass conduit is

responsive to the heating signal to heat the air passing through the bypass conduit.
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33.  The system of claim 32 further including a sensor producing a
temperature signal indicative of an operating temperature associated with the
engine,

and wherein the processor is configured to produce the heating signal as a

function of the temperature signal.

34. The system of claim 18 further including:

a heater configured to heat air flowing through an air flow conduit fluidly
coupling the outlet of the charge air cooler to the air intake manifold, the heater
positioned downstream of the charge air cooler, downstream of a junction of the
bypass conduit and the first conduit and upstream of the air intake manifold, and

a processor configured to control operation of thevheater.

35. The system of claim 34 further including a sensor producing a
temperature signal indicative of an operating temperature associated with the
engine,

and wherein the processor is configured to control operation of the heater as

a function of the temperature signal.
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36. A system for managing engine intake air temperature, comprising:

an internal combustion engine situated in an engine compartment of a vehicle
and having an air intake manifold,

a turbocharger having a compressor defining an inlet and an outlet,

a charge air cooler having an inlet and an outlet fluidly coupled to the air
intake manifold,

a first air flow control device having an inlet fluidly coupled to the outlet of the
compressor, a first outlet fluidly coupled to the inlet of the charge air cooler and a
second outlet,

a bypass conduit having one end fluidly coupled to the second outlet of the
first air flow control device and an opposite end fluidly coupled to the air intake
manifold,

a second air flow control device having a first inlet, a second inlet and an
outlet fluidly coupled to the inlet of the compressor,

a first air flow conduit having one end fluidly coupled to the first inlet of the
second air flow control device and an opposite end arranged to receive therein air
from outside of the engine compartment, and

a second air flow conduit having one end fluidly coupled to the second inlet of
the second air flow control device and an opposite end arranged inside of the engine
compartment to receive therein air surrounding the engine,

wherein the first air flow control device is configured to selectively control air
flow from the compressor to the charge air cooler and the bypass conduit, and
wherein the second air flow control device is configured to selectively control air flow

from the first and second air flow conduits into the inlet of the compressor.
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