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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] Theinvention relates to a vehicle heating system that heats a passenger compartment by heated air generated
using a coolant of an internal combustion engine.

2. Description of the Related Art

[0002] Inavehicle equipped with an internal combustion engine (hereinafter, referred to as engine) as a driving source
for driving the vehicle, when the engine is idling (while the engine is driven at a minimum rotational speed; hereinafter,
referred to as idle state), for example, at the time when the vehicle stops temporarily, the engine is stopped to execute
engine control, such as economy running control or idle stop control (hereinafter, collectively referred to as economy
running control), for reducing fuel consumption (improving fuel economy) and reducing emissions.

[0003] In addition, a vehicle driven by the engine heats the passenger compartment using an engine coolant (for
example, water; hereinafter, referred to as coolant). In a heating system (hereinafter, referred to as air conditioner), such
as an air conditioning system, that heats the passenger compartment using a coolant, heat exchange takes place
between air and the coolant heated by the engine to heat the air. Thus, conditioned air at a predetermined temperature
is generated, and then the generated conditioned air blows out into the passenger compartment through an air outlet
port, such as afoot air outlet port. Such an air conditioner is, for example, known from EP 1571022, which is considered
as the closest prior art.

[0004] Such an air conditioner is, for example, described in Japanese Patent Application Publication No. 1-223013
(JP-A-1-223013), which suggests that selection of a heating or cooling mode, selection of an air outlet port, adjustment
of outlet air volume, or the like, is performed on the basis of a temperature at an air outlet port, detected by a temperature
sensor provided at the air outlet port, and a set temperature.

[0005] Insome airconditionersthatnotonly heatthe passengercompartmentbut also coolthe passengercompartment,
a compressor is driven by the engine and, therefore, cooling power decreases when the engine stops. In this state, for
example, Japanese Patent Application Publication No. 10-246131 (JP-A-10-246131) suggests that a post-evaporation
temperature is detected and, when the post-evaporation temperature is lower than or equal to a predetermined temper-
ature, cancellation of engine start is allowed.

[0006] Incidentally, the temperature of the coolant (coolant temperature) decreases when the engine is stopped, and
then the heating power of the air conditioner decreases with the decrease in coolant temperature. For this reason, in
the vehicle over which the economy running control is executed, the heating power decreases when the engine is
stopped. This decreases the temperature of conditioned air blowing out into the passenger compartment, and possibly
makes a passenger feel uncomfortable.

[0007] In this state, for example, Japanese Patent Application Publication No. 2001-263123 (JP-A-2001-263123)
suggests that, in the vehicle over which the economy running control is executed, an idle stop coolant temperature is
calculated on the basis of a compartment temperature, an outside air temperature and a set temperature when the
vehicle compartment is air-conditioned, and, when the coolant temperature is higher than or equal to the idle stop
temperature, the engine is allowed to stop.

[0008] In addition, for example, Japanese Patent Application Publication No. 2002-211238 (JP-A-2002-211238) sug-
gests that, when the stop of the engine is prohibited or allowed on the basis of the coolant temperature, a hysteresis
width is set for the threshold of the coolant temperature and the threshold is made variable to suppress a decrease in
heating power when the economy running control is executed.

[0009] Furthermore, for example, Japanese Patent Application Publication No. 2001-341515 (JP-A-2001-341515)
suggests that, if a blower fan is operating when energy saving is sought by automatically stopping the engine, it is
determined, on the basis of an outside air temperature, an outlet air temperature and an inlet air temperature, whether
it is necessary to perform heating, cooling or dehumidification to thereby allow or prohibit an idle stop.

[0010] However, when the temperature of the engine coolant is used as a reference, actually, there may be cases
where the stop of the engine is prohibited despite heating power that does not make a passenger feel that it is not warm
enough orthe engine remains stopped despite heating power that makes a passenger to feel that it is not warm enough.

SUMMARY OF THE INVENTION

[0011] The invention provides a vehicle heating system that does not make a passenger feel that it is not warm enough
while preventing an internal combustion engine from being started unnecessarily during the economy running control,
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in which the internal combustion engine is stopped when a condition for stopping the internal combustion engine is
satisfied, to improve fuel economy and reduce emissions.

[0012] A first aspect of the invention provides a vehicle heating system. The vehicle heating system is provided for a
vehicle that is equipped with an internal combustion engine as a driving source for driving the vehicle and that includes
internal combustion engine control means that stops the internal combustion engine when a predetermined stop condition
is satisfied and starts the internal combustion engine when a start condition is satisfied or on the basis of a start request.
The vehicle heating system blows out heating air, heated using a coolant of the internal combustion engine, through an
air outlet port to heat a passenger compartment. The vehicle heating system includes: outlet air temperature detecting
means that detects an outlet air temperature, which is a temperature of the heating air that blows out through the air
outlet port; first setting means that detects an outlet air temperature using the outlet air temperature detecting means at
least at the time when the internal combustion engine stops, and that sets a first reference temperature that is lower by
a predetermined allowable temperature than the detected outlet air temperature; and start request means that issues
the start request for starting the internal combustion engine to the internal combustion engine control means when the
outlet air temperature detected while the internal combustion engine is stopped is lower than the set first reference
temperature.

[0013] With the above configuration, the outlet air temperature is detected by the outlet air temperature detecting
means at least at the time when the internal combustion engine stops, and the first reference temperature is set on the
basis of the detected outlet air temperature and the allowable temperature. In addition, the start request means issues
the start request for starting the internal combustion engine when the outlet air temperature detected while the internal
combustion engine is stopped is lower than the first set temperature.

[0014] Thus, the internal combustion engine is started to increase the outlet air temperature, and it is possible to
reliably prevent a passenger from feeling uncomfortable.

[0015] The vehicle heating system may further include outside air temperature detecting means that detects an outside
air temperature, which is a temperature outside the vehicle; and second setting means that sets a second reference
temperature on the basis of the detected outside air temperature, wherein the start request means may issue the start
request for starting the internal combustion engine when the detected outlet air temperature is lower than the lower one
of the first reference temperature and the second reference temperature.

[0016] With the above configuration, the second reference temperature is set on the basis of the detected outside air
temperature. At this time, the second reference temperature may be set to a lower limit value of an outlet air temperature
(lowest outlet air temperature) at which a passenger does not feel uncomfortable.

[0017] The start request means uses the lower one of the first reference temperature and the second reference
temperature as a reference temperature and issues the start request for starting the internal combustion engine when
the outlet air temperature is lower than the reference temperature. Thus, it is possible to reliably suppress a situation
that the internal combustion engine is unnecessarily started. That is, it is possible to extend a duration during which the
internal combustion engine is stopped.

[0018] The first settingmeans may setthe first reference temperature on the basis of a maximum outlet airtemperature,
which is a maximum temperature of the detected outlet air temperature during a period in which the internal combustion
engine is stopped, including the time when the internal combustion engine stops.

[0019] With the above configuration, the first reference temperature is set on the basis of the maximum outlet air
temperature, which is the maximum temperature of the outlet air temperature during a period in which the internal
combustion engine is stopped, including the time when the internal combustion engine stops. Thus, even when a delay
in detection occurs in the outlet air temperature detecting means, it is possible to appropriately set the first reference
temperature.

[0020] Furthermore, the first reference temperature is set on the basis of the highest outlet air temperature detected
while the internal combustion engine is stopped from the time when the internal combustion engine stops. Thus, it is
possible to suppress a situation that a passenger feels that it is not warm enough.

[0021] The first setting means may set the first reference temperature so that the allowable temperature is increased
as the outlet air temperature used for setting the first reference temperature increases.

[0022] With the above configuration, the allowable temperature is increased as the outlet air temperature increases
to thereby decrease the first reference temperature with respect to the outlet air temperature. Thus, it is possible to
prevent a situation that the internal combustion engine is started despite a high outlet air temperature or a situation that
the internal combustion engine is not started despite a low outlet air temperature.

[0023] Asecond aspect ofthe invention provides a method of heating a passenger compartment by blowing out heating
air, heated by a coolant of an internal combustion engine, through an air outlet port, wherein the internal combustion
engine is stopped when a predetermined stop condition is satisfied, and the internal combustion engine is started when
a start condition is satisfied or on the basis of a start request. The method includes the steps of: detecting an outlet air
temperature, which is a temperature of the heating air that blows out through the air outlet port; detecting the outlet air
temperature at least at the time when the internal combustion engine stops and then setting a first reference temperature



20

25

30

35

40

45

50

55

EP 2 098 392 B1

that is lower by a predetermined allowable temperature than the detected outlet air temperature; and issuing the start
request for starting the internal combustion engine to the internal combustion engine control means when the outlet air
temperature detected while the internal combustion engine is stopped is lower than the set first reference temperature.
[0024] As described above, according to the aspects of the invention, the first reference temperature is set on the
basis of the outlet air temperature at least at the time when the internal combustion engine stops, and the start request
for starting the internal combustion engine is issued when the outlet air temperature is lower than the first reference
temperature. Thus, it is advantageous in that the internal combustion engine is not unnecessarily started and also it is
possible to prevent a passenger from feeling that it is not warm enough.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The features, advantages, and technical and industrial significance of this invention will be described in the
following detailed description of example embodiments of the invention with reference to the accompanying drawings,
in which like numerals denote like elements, and wherein:

FIG. 1 is a schematic configuration of a relevant portion of an air conditioner, which serves as a vehicle heating
system, according to an embodiment;

FIG 2 is a schematic configuration diagram of a relevant portion that shows a coolant circulation system;

FIG. 3 is a block diagram that shows a relevant portion of a control system of the air conditioner and an engine;
FIGs. 4A and 4B show a flowchart that schematically shows an engine start request control;

FIG. 5 is a flowchart that shows an example of setting a maximum outlet air temperature;

FIG 6A is a chart that schematically shows setting and resetting of an outside air temperature flag;

FIG. 6B is a map that shows an example of an engine start request coolant temperature versus an outside air
temperature;

FIG 7 is a chart that shows an example of an outlet air temperature at the time when the engine stops and a variation
in outlet air temperature detected by an outlet air temperature sensor;

FIG. 8A is a map that shows an example of a start request temperature based on an outside air temperature; and
FIG 8B is a map that shows an example of a start request temperature versus a maximum outlet air temperature.

DETAILED DESCRIPTION OF EMBODIMENTS

[0026] Hereinafter, an embodiment of the invention will be described with reference to the accompanying drawings.
FIG 1 shows the schematic configuration of a vehicle air conditioning system (hereinafter, referred to as air conditioner
10), which serves as a vehicle heating system, according to the present embodiment.

[0027] The air conditioner 10 has a refrigeration cycle in which a refrigerant is circulated. The refrigeration cycle is
formed of a compressor 12, a condenser 14, an expansion valve 16 and an evaporator 18. In the air conditioner 10, a
reffigerant is compressed by the compressor 12 being driven for rotation, the obtained high-temperature and high-
pressure refrigerant is transferred to the condenser 14, and then cooled and liquefied.

[0028] The liquefied refrigerant is fed to the evaporator 18 and then evaporated. At this time, in the evaporator 18,
heat exchange takes place between the refrigerant to be evaporated and air that passes through the evaporator 18.
Thus, in the air conditioner 10, the air that passes through the evaporator 18 is cooled and dehumidified. The expansion
valve 18 steeply reduces the pressure of the refrigerant fed to the evaporator 18 to form the misty refrigerant to thereby
improve the vaporization efficiency of the refrigerant at the evaporator 18 (cooling efficiency at the evaporator 18).
[0029] The air conditioner 10 includes an air conditioner unit 20 in which a passage of conditioned air is formed. The
evaporator 18 is arranged inside the air conditioner unit 20. In addition, the air conditioner unit 20 has air introducing
ports 22 formed at one end of the passage of conditioned air, and outlet ports of conditioned air are connected to the
other end of the air conditioner unit 20.

[0030] The air conditioner 10 has set an inside air circulating mode and an outside air introducing mode as an air
introducing mode. Air inside the passenger compartment is introduced in the inside air circulating mode. Outside air is
introduced in the outside air introducing mode. The air conditioner unit 20 has an inside air introducing port 22A and an
outside air introducing port 22B as the introducing ports 22. The inside air introducing port 22A is open to the passenger
compartment. The outside air introducing port 22B is open to the outside of the passenger compartment. In addition,
the air conditioner unit 20 is provided with a switching door 24 and a blower fan 26. The switching door 24 opens or
closes the inside air introducing port 22A and the outside air introducing port 22B.

[0031] Inthe air conditioner 10, in accordance with the air introducing mode, the switching door 24 is actuated to open
orclose the inside air introducing port 22A and the outside air introducing port 228, and air introduced from the introducing
port 22 (the inside air introducing port 22A or the outside air introducing port 22B) to the evaporator 18 by the blower
fan 26 that is driven for rotation by a blower motor 28.
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[0032] The air conditioner 10 has defroster air outlet ports 30 (for example, a center defroster air outlet port 30A and
side defroster air outlet ports 30B), register air outlet ports 32 (for example, center register air outlet ports 32A and side
register air outlet ports 32B) and foot air outlet ports 34 (for example, front seat foot air outlet ports 34A that are open
to spaces around the feet of passengers on the front seat, and rear seat foot air outlet ports 34B that are open to spaces
around the feed of passengers on the rear seat), as air outlet ports of conditioned air. The defroster air outlet ports 30
are open toward windshield glasses (not shown). The register air outlet ports 32 are open toward passengers inside the
passenger compartment. The foot air outlet ports 34 are open toward the feet of passengers.

[0033] The air conditioner unit 20 includes mode switching doors 36. The mode switching doors 36 are respectively
in fluid communication with the defroster air outlet ports 30, the register air outlet ports 32 and the foot air outlet ports
34, and respectively open or close the defroster air outlet ports 30, the register air outlet ports 32 and the foot air outlet
ports 34.

[0034] The airconditioner 10 has set a DEF mode, a FACE mode, a FOOT mode, a FOOT/DEF mode and a BI-LEVEL
mode, as outlet modes of conditioned air. Conditioned air blows out through the defroster air outlet ports 30 in the DEF
mode. Conditioned air blows out through the register air outlet ports 32 in the FACE mode. Conditioned air blows out
through the foot air outlet ports 34 in the FOOT mode. Conditioned air blows out through the defroster air outlet ports
30 and the foot air outlet ports 34 in the FOOT/DEF mode. Conditioned air blows out through the register air outlet ports
32 and the foot air outlet port 34 in the BI-LEVEL mode. In the air conditioner 10, once the outlet mode is set, the mode
switching doors 36 are actuated on the basis of the set outlet mode, and conditioned air blows out through the air outlet
ports based on the air outlet mode.

[0035] In addition, the air conditioner unit 20 includes a heater core 38 and an air mix door 40. In the air conditioner
10, air that passes through the evaporator 18 can pass through the heater core 38, and the air that passes through the
heater core 38 is heated by the heater core 38.

[0036] In the air conditioner 10, heated air passing through the heater core 38 is mixed with air bypassing the heater
core 38 to generate conditioned air. At this time, the air conditioner 10 controls the amount of air passing through the
heater core 38 and the amount of air bypassing the heater core 38 by the opening degree S of the air mix door 40 to
generate conditioned air at a desired temperature. Thus, the opening degree S of the air mix door 40 is increased to
generate heated air that heats the passenger compartment as conditioned air.

[0037] On the other hand, as shown in FIG 2, a vehicle equipped with the air conditioner 10 includes an engine 42 as
an internal combustion engine, and the engine 42 is driven for driving the vehicle. The engine 42 is a typical water-
cooled internal combustion engine that uses water (hereinafter, referred to as coolant) as an engine coolant.

[0038] The vehicle has a coolant circuit formed of an engine radiator 44, a thermostat 46 and a water pump 48 to
circulate coolant between the engine 42 and the engine radiator 44. In the present embodiment, the water pump 48 is
driven by the engine 42 for rotation, and the water pump 48 is driven for rotation to circulate coolant between the engine
42 and the engine radiator 44.

[0039] Air present in front of the vehicle is introduced to the engine radiator 44 as the vehicle runs or as a cooling fan
(not shown) operates. In the engine radiator 44, heat exchange takes place between the air and the coolant to cool the
coolant, and the coolant is circulated back to the engine 42. Thus, it is possible to suppress an increase in temperature
of the engine 42 due to exhaust heat.

[0040] The thermostat 46 opens or closes the passage of the coolant to the engine radiator 44 on the basis of a
temperature of the coolant (coolant temperature) to maintain the coolant temperature within a predetermined temperature
range while the engine 42 is in operation. That is, when the coolant temperature Tw is higher than a predetermined
temperature T, the thermostat 46 fully opens the passage of the coolant to the engine radiator 44 to facilitate cooling
ofthe coolant. In addition, when the coolant temperature Tw is lower than the temperature T4, the thermostat 46 gradually
narrows the passage to the engine radiator 44 and, when the coolant temperature Tw reaches a temperature T, (T4 >
T,), closes the passage to the engine radiator 44 to suppress cooling of the coolant. Thus, while the engine 44 is in
operation, the coolant temperature Tw is maintained at a predetermined temperature Ts within the range from the
temperature T, to the temperature T, (T, < Ts < T,). Note that it is only necessary that the vehicle includes an internal
combustion engine as a driving source for driving the vehicle, and the vehicle is not limited to a so-called conventional
vehicle that runs only by driving force of an internal combustion engine. Instead, the vehicle may be a hybrid vehicle
that is equipped with an electric motor in addition to an internal combustion engine.

[0041] On the other hand, the coolant of the engine 42 is circulated to the heater core 38 of the air conditioner 10 as
the water pump 48 is driven. In the air conditioner 10, the coolant is circulated to the heater core 38 to cause heat
exchange to take place between air passing through the heater core 38 and the coolant. Thus, in the air conditioner 10,
air is heated by the heater core 38.

[0042] As shown in FIG 3, the air conditioner 10 includes an air conditioner ECU 50 that controls air-conditioning
operation. The air conditioner ECU 50 has a typical configuration including a microcomputer in which a CPU, a ROM,
a RAM, and the like, are connected through a bus, various input/output interfaces and various driving circuits (all of
which are not shown).
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[0043] The compressor 12 is connected to the air conditioner ECU 50. The air conditioner ECU 50 controls the
refrigerant discharge capacity of the compressor 12 on the basis of a cooling load. Note that the compressor 12 may
be the one that is driven by the engine 42 for rotation or may be the one that is driven for rotation by an electric motor
(compressor motor).

[0044] The blower motor 28 is connected to the air conditioner ECU 50. The air conditioner ECU 50 controls the
volume of conditioned air supplied (blower volume) in such a manner that the rotational speed of the blower fan 26 is
controlled by driving the blower motor 28.

[0045] In addition, the air conditioner ECU 50 is connected to an actuator 52A that actuates the switching door 24, an
actuator 52B that actuates the mode switching doors 36, and an actuator 52C that actuates the air mix door 40. The air
conditioner ECU 50 actuates the actuators 52A and 52B on the basis of the air introducing mode and the conditioned
air outlet mode, and actuates the actuator 52C so as to obtain the conditioned air that makes the passenger compartment
at a set temperature.

[0046] The air conditioner ECU 50 is connected to a room temperature sensor 54, an outside air temperature sensor
56, a solar radiation sensor 58, a post-evaporation temperature sensor 60, a coolant temperature sensor 62, and the
like. The room temperature sensor 54 detects a temperature in the passenger compartment (compartment temperature
Tr). The outside air temperature sensor 56 detects a temperature outside the vehicle (outside air temperature To). The
solar radiation sensor 58 detects a solar radiation ST. The post-evaporation temperature sensor 60 detects a temperature
of air that has passed through the evaporator 18 (post-evaporation temperature Te). The coolant temperature sensor
62 detects a temperature Tw of the coolant of the engine 42, that passes through the heater core 38.

[0047] When the operating condition, such as a set temperature, is set by operating a switch of an operating panel
(not shown), the air conditioner ECU 50 detects the environmental condition and operation state by those sensors, and
performs air-conditioning operation so that the passenger compartment is at the set temperature on the basis of the
operating condition, the environmental condition and the operating state.

[0048] At this time, the air conditioner ECU 50, for example, sets a target outlet air temperature T, which is a
temperature of conditioned air necessary to make the passenger compartment at a set temperature Tget. The target
outlet air temperature Tpg may be calculated by a known typical arithmetic expression.

Tao = K1*Tser - Ky*To - K3*Tr - K4*ST + C

(where K, to K, and C are predetermined constants)

[0049] The air conditioner ECU 50 controls the opening degree of the air mix door 40 on the basis of the target outlet
air temperature Tpq. In addition, when air-conditioning operation in an automatic mode is set, the air conditioner ECU
50 sets the blower volume, conditioned air outlet mode, and the like, on the basis of the target outlet air temperature T pp.
[0050] For example, the compartment temperature Tr, the set temperature Tger or the like, is used as a reference
temperature, and the blower volume is set on the basis of a difference between the reference temperature and the target
outlet air temperature Tpqo. At this time, the blower volume is reduced when the difference between the reference
temperature and the target outlet air temperature T,q is small, and the blower volume is increased as the difference
between the reference temperature and the target outlet air temperature T, increases.

[0051] Generally, the conditioned air outlet mode is set to the FACE mode when in a heating mode in which the set
temperature Tger or the target outlet air temperature Tpq is lower than the compartment temperature Tr, and is set to
the FOOT mode or the BI-LEVEL mode when in a heating mode in which the set temperature Tggy or the target outlet
air temperature T g is higher than the compartment temperature Tr.

[0052] The air conditioner ECU 50 performs air-conditioning operation that makes the passenger compartment at the
set temperature Tger on the basis of the thus set operating condition. Note that the basic configuration of an air-
conditioning control executed by the airconditioner ECU 50 may employ a known configuration, so the detailed description
thereof is omitted here.

[0053] Onthe other hand, the vehicle is provided with an engine ECU 64 that controls the engine 42. The engine ECU
64 has a typical configuration including a microcomputer in which a CPU, a ROM, a RAM, and the like, are connected
through a bus, various input/output interfaces and various driving circuits (all of which are not shown). The engine ECU
64 detects a driving operation condition, running environment, running state, and the like, of the vehicle through various
sensors, and the like (not shown), and controls the engine 42 so as to drive the vehicle appropriately. At this time, the
engine ECU 64 applied to the present embodiment executes economy running control such that the engine 42 is started
when a predetermined engine start condition is satisfied and the engine 42 is stopped when a predetermined engine
stop condition is satisfied.

[0054] Thus, the vehicle, for example, performs an idle stop in which the engine 42 is stopped when the vehicle is not
running (the vehicle speed is zero). The engine ECU 64 executes the economy running control over the engine 42 to
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improve fuel economy and suppress noise and emissions. Note that the basic configuration of a driving control of the
engine 42, executed by the engine ECU 64, may employ a known typical configuration, so the detailed description thereof
is omitted here.

[0055] Incidentally, when the engine ECU 64 receives a request for starting the engine 42 (engine start request) from
the air conditioner ECU 50 while the engine 42 is stopped in a state where the engine stop condition is satisfied (economy
running), the engine ECU 64 starts the engine 42 on the basis of the engine start request.

[0056] The airconditioner 10 has an outlet air temperature sensor 68, which serves as outlet air temperature detecting
means, in a duct 66 at which the foot air outlet ports 34 are formed. Conditioned air blows out through the foot air outlet
ports 34 when air-conditioning operation is performed in a heating mode.

[0057] Generally, when air-conditioning operation is performed in the heating mode, conditioned air mainly blows out
through the foot air outlet ports 34. This provides a comfortable heating feeling. In this state, when air-conditioning
operation is performed in the heating mode, the outlet air temperature sensor 68 detects a temperature of conditioned
air that blows out through the foot air outlet ports 34. Note that the outlet air temperature sensor 68 may be provided at
a selected location as long as the outlet air temperature sensor 68 is able to detect the temperature of conditioned air
that blows out into the passenger compartment when air-conditioning operation is performed in the heating mode.
[0058] As shown in FIG 3, the outlet air temperature sensor 68 is connected to the air conditioner ECU 50. The air
conditioner ECU 50 detects the temperature of conditioned air that blows out through the foot air outlet ports 34 (here-
inafter, referred to as outlet air temperature Ta) by the outlet air temperature sensor 68.

[0059] The air conditioner ECU 50 sets the opening degree S of the air mix door 40 on the basis of the coolant
temperature Tw detected by the coolant temperature sensor 62, and actuates the actuator 52C so as to obtain the set
opening degree S.

[0060] For example, where the ratio of the volume of air passing through the heater core 38 to the volume of all the
air (blower volume) is expressed as the mixing ratio r, the opening degree S of the air mix door 40 is obtained from a
mixing ratio r. The mixing ratio r is obtained from the post-evaporation temperature Te, the temperature of air passing
through the heater core 38 (post-heater core temperature Th) and the target outlet air temperature Tpq.

r = (Tao - Te)/(Th - Te)

[0061] Atthistime, the post-evaporation temperature Te may be detected by the post-evaporation temperature sensor
60, and the post-heater core temperature Th may be detected by providing a temperature sensor downstream of the
heater core 38. In addition, the post-heater core temperature Th may be obtained on the basis of the temperature Tw
and flow rate (the rotational speed of the water pump 48, that is, the rotational speed of the engine 42) of coolant supplied
to the heater core 38 and the temperature efficiency that is determined depending on the heater core 38. In the air
conditioner 10, when the opening degree S of the air mix door 40 is maximal, cooling power is maximal at the coolant
temperature Tw at that moment.

[0062] Onthe other hand, while the engine 42 is stopped, a decrease in coolant temperature occurs to no small extent.
The heating power of the air conditioner 10 decreases as the coolant temperature Tw decreases. Therefore, even when
the air mix door 40 is set to the maximum opening degree, conditioned air of a temperature that gives the target outlet
air temperature Tpg cannot be obtained. Thus, a passenger may feel that it is not warm enough.

[0063] Here, while the engine 42 is stopped, the air conditioner ECU 50 determines a variation in heating power on
the basis of the outlet temperature Ta of conditioned air detected by the outlet air temperature sensor 68 during heating
operation and then issues a request for starting the engine 42, thus preventing a passenger from feeling that it is not
warm enough.

[0064] At this time, the air conditioner ECU 50 determines, on the basis of the outside air temperature To detected by
the outside air temperature sensor 56, whether the environmental state (outside air temperature) needs heating in the
passenger compartment.

[0065] The airconditioner ECU 50 has a set lower limit value of the coolant temperature Tw with respect to the outside
air temperature To (hereinafter referred to as reference temperature Tso) when the stop of the engine 42 is allowed, as
a second reference temperature.

[0066] In addition, the air conditioner ECU 50 detects the maximum temperature of the outlet air temperature Ta
(maximum outlet air temperature Tamax) after the stop of the engine (economy running) is started, and sets the lower
limit value of the outlet air temperature Ta (hereinafter, referred to as reference temperature Tsa) when the stop of the
engine is allowed on the basis of the maximum outlet air temperature Tamax, as a first reference temperature. The
reference temperature Tsa is set at a temperature that is lower by a predetermined allowable temperature AT than the
maximum outlet air temperature Tamax.

[0067] When the economy running (stop of the engine) is started, the air conditioner ECU 50 sets the lower one of
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the reference temperatures Tso and Tsa to the reference temperature Taf at which an engine start request is issued on
the basis of the outlet air temperature Ta. When the outlet temperature Ta of conditioned air detected by the outlet air
temperature sensor 68 is lower than the reference temperature Taf, the air conditioner ECU 50 issues an engine start
request to the engine ECU 64.

[0068] Thus, when the engine 42 is started, the coolant is heated by the engine 42, and an increase in heating power
is achieved by the heated coolant being circulated to the heater core 38.

[0069] Hereinafter, maintaining the heating power in such a manner that the air conditioner 10 (air conditioner ECU
50) issues an engine start request will be described as an operation of the present embodiment.

[0070] When the air conditioner ECU 50 provided in the air conditioner 10 receives an instruction for starting the air-
conditioning operation, the air conditioner ECU 50 loads the operating condition, such as the set temperature Tggr, and
the environmental condition, such as the compartment temperature Tr and the outside air temperature To, and then sets
the target outlet air temperature T,g, Which makes the passenger compartment at the set temperature, on the basis of
the operating condition, the environmental condition and the operating state.

[0071] In addition, the air conditioner ECU 50 sets the introducing mode, the blower volume and the air outlet mode
on the basis of the operating condition input from the operating panel or the operating condition set on the basis of the
target outlet air temperature T,q, and then starts air-conditioning operation so that conditioned air blows out at the target
outlet air temperature T,q. That is, the air conditioner ECU 50 controls the opening degree S of the air mix door 40 to
make the passenger compartment at the set temperature Tget, thus performing air-conditioning operation.

[0072] On the other hand, when an ignition switch (not shown) is turned on and then the vehicle starts running, the
engine ECU 64 detects the driving operation condition, the running environment, the operating state, and the like, and
then executes driving control over the engine 42 on the basis of the detected information. Thus, the vehicle runs in
response to passenger’s driving operation.

[0073] Atthis time, when the predetermined engine stop condition is satisfied, the engine ECU 64 executes economy
running in which the engine 42 is stopped to thereby improve fuel economy and suppress noise and emissions.
[0074] Incidentally, by executing economy running in which the engine 42 is stopped, circulation of the coolant to the
heater core 38 stops and, therefore, the heating power of the air conditioner 10 decreases. If the heating power of the
air conditioner 10 excessively decreases, the temperature of conditioned air that blows out into the passenger compart-
ment (outlet air temperature Ta) decreases. This may make a passenger feel uncomfortable.

[0075] In this state, when the heating power decreases, the air conditioner ECU 50 issues a request for starting the
engine 42 at an appropriate timing, thus preventing the passenger from feeling uncomfortable.

[0076] Here, the process in the air conditioner ECU 50 will be described with reference to FIGs. 4A to FIG. 8B. FIGs.
4A and 4B schematically show the process when the heating power is maintained within the range in which a passenger
does not feel uncomfortable. This flowchart is executed at predetermined time intervals when the ignition switch (not
shown) of the vehicle is turned on, and the vehicle starts traveling. In the first step 100, the outside air temperature To,
which is the temperature outside the vehicle, is detected by the outside air temperature sensor 56, and then, in step
102, it is determined, on the basis of the detected outside air temperature To, whether it is an environment under which
the passenger compartment needs heating.

[0077] FIG. 6A schematically shows an outside air temperature flag F+ used for the above determination. The outside
air temperature flag Frg is set (Fyg = 1) when the outside air temperature To decreases to a temperature To,, and is
reset (Frg = 0) when the outside air temperature To increases to a temperature Toy. Here, hysteresis is set between
the temperatures To, and To, so that the temperature To, is higher than the temperature To,.

[0078] The temperatures To, and To, at this time employ a typical outside air temperature To at which heating is
required, and, for example, may set about 20°C for the temperature To, and about 15°C for the temperature To,. By so
doing, in a state where the outside airtemperature flag Frg is set (Fro = 1), it may be determined that it is the environment
under which heating operation of the air conditioner 10 is required.

[0079] Inthe flowchart of FIGs. 4A and 4B, when the outside airtemperature To detected by the outside airtemperature
sensor 56 is in an environmental state where heating operation is required (Fyq = 1), affirmative determination is made
in step 102, and, in step 104, a start request coolant temperature Cw, at which a request for starting the engine 42 is
issued, is set on the basis of the outside air temperature To.

[0080] FIG 6B shows an example of a start request coolant temperature Cw versus an outside air temperature To.
Generally, the start request coolant temperature Cw is constant irrespective of the outside air temperature To; however,
in the present embodiment, as the outside air temperature To increases, the start request coolant temperature Cw is
decreased. Thus, when it is assumed that the outside air temperature To is low and, therefore, high heating power is
required, the coolant temperature Tw at which a request for starting the engine 42 is issued (start request coolant
temperature Cw) is increased. As the outside air temperature To increases, the start request coolant temperature Cw
is decreased. This prevents the engine 42 from starting despite a situation that heating power is ensured.

[0081] In FIGs. 4A and 4B, when the start request coolant temperature Cw, at which a request for starting the engine
42 is issued, is set on the basis of the outside air temperature To, the coolant temperature Tw inside the heater core 38
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is detected by the coolant temperature sensor 62 in step 106, and it is checked in the next step 108 whether the coolant
temperature Tw is lower than the start request coolant temperature Cw. Here, when the coolant temperature Tw is lower
than the start request coolant temperature Cw (Tw < Cw), affirmative determination is made in step 108.

[0082] When the affirmative determination is made in step 108, it is checked in step 110 whether the engine 42 is
stopped, that is, the economy running is performed. At this time, when the engine stop condition is satisfied and then
the engine 42 is stopped, affirmative determination is made in step 110 to proceed to step 112.

[0083] Instep 112, it is checked whether the blower motor 28 (blower fan 26) is turned on. That is, in step 112, it is
checked whether the air conditioner 10 is performing air-conditioning operation (heating operation).

[0084] Here, when the air conditioner 10 is performing air-conditioning operation and the blower fan 26 is turned on,
affirmative determination is made in step 112 to proceed to step 114. In step 114, the maximum outlet air temperature
Tamax is loaded.

[0085] FIG 5 schematically shows the process of setting the maximum outlet air temperature Tamax. This flowchart
is executed at predetermined time intervals in parallel with the process of FIGs. 4A and 4B when the air conditioner 10
performs air-conditioning operation. Note that the flowchart of FIG 5 may also be, for example, executed in heating
operation (air-conditioning operation in a heating mode), or the like.

[0086] In the above flowchart, in the first step 130, the outlet temperature Ta of conditioned air detected by the outlet
air temperature sensor 68 is loaded. In addition, in the next step 132, it is checked whether the engine stop condition is
satisfied and then the engine 42 is stopped.

[0087] Here, when the engine 42 is stopped to start the economy running, affirmative determination is made in step
132 to proceed to step 134. In step 134, the outlet air temperature Ta detected by the outlet air temperature sensor 68
is set to the maximum outlet air temperature Tamax. That is, the outlet air temperature Ta detected by the outlet air
temperature sensor 68 at the time when the economy running is started is set as an initial value of the maximum outlet
air temperature Tamax.

[0088] Afterthat, in step 136, the outlet air temperature Ta detected by the outlet air temperature sensor 68 is loaded,
and it is checked in step 138 whether the detected outlet air temperature Ta is higher than the maximum outlet air
temperature Tamax. At this time, when the detected outlet air temperature Ta is higher than the maximum outlet air
temperature Tamax that has been already set, affirmative determination is made in step 138 to proceed to step 136.
Then, the maximum outlet air temperature Tamax is updated in step 136.

[0089] Thatis, as shown in FIG. 7, when the economy running is started (when the engine shifts from a driving state
into a stopped state), an actual temperature of conditioned air (indicated by the broken line in FIG. 7) may steeply
increase. At this time, when an increase in temperature of the sensing portion of the outlet air temperature sensor 68
delays, the outlet airtemperature Ta output from the outlet air temperature sensor 68 is lower than the actual temperature.
[0090] Forthisreason, when the engine startrequest is issued at the time when the outlet airtemperature Ta decreases
by the allowable temperature AT using the outlet air temperature Ta at the time of starting the economy running as a
reference, start of the engine 42 delays to thereby make a passenger feel that it is not warm enough.

[0091] In contrast, the air conditioner ECU 50 updates the maximum outlet air temperature Tamax (does not fix the
outlet air temperature Ta to the initial value) when the outlet air temperature Ta detected by the outlet air temperature
sensor 68 increases. Thus, it is possible to appropriately set the maximum outlet air temperature Tamax within the range
from the time at which the economy running is started. That is, a request for starting the engine 42 is issued at the time
when the outlet air temperature Ta, detected while the engine 42 is stopped, decreases from the maximum outlet air
temperature Tamax by the allowable temperature AT. Thus, it is possible to start the engine 42 before a passenger feels
that it is not warm enough.

[0092] Note that in the flowchart of FIG 5, it is checked in step 140 whether the economy running is ended (whether
the engine 42 is started), and, when the economy running is ended, affirmative determination is made in step 140 to
temporarily end the process of setting the maximum outlet air temperature Tamax.

[0093] On the other hand, in the flowchart of FIGs. 4A and 4B, when affirmative determination is made in step 112,
the maximum outlet air temperature Tamax set in the process of FIG 5 is loaded in step 114. In addition, in step 116, a
start request temperature Tso is set on the basis of the outside airtemperature To detected by the outside airtemperature
sensor 56.

[0094] FIG 8A shows an example of the start request temperature Tso based on the outside air temperature To
according to the present embodiment. The air conditioner ECU 50 stores a map, corresponding to FIG 8A, of the start
request temperature Tso based on the outside air temperature To, and sets the start request temperature Tso on the
basis of the outside air temperature To using the map.

[0095] The start request temperature Tso is set at a boundary temperature at which a passenger generally feels that
it is not warm enough when conditioned air of that temperature blows out. When the outside air temperature To is higher
than a temperature Tog, the start request temperature Tso is set at a temperature Ca,; however, when the outside air
temperature To is a temperature To, that is lower than the temperature Tog, the start request temperature Tso is set at
a temperature Ca, that is higher than the temperature Ca,.
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[0096] In addition, when the outside air temperature To is a temperature Tog between the temperature To, and the
temperature Tog(To, < Tog < Tog), the start request temperature Tso is set to atemperature Cag between the temperature
Ca, and the temperature Ca, (Ca; < Cag < Cay,). Thatis, when the outside airtemperature To ranges from the temperature
To, to the temperature Tog, the start request temperature Tso decreases as the outside air temperature To increases.
[0097] In the flowchart of FIGs. 4A and 4B, the start request temperature Tso based on the outside air temperature
Tois setin step 116, while a start request temperature Tsa based on the maximum outlet air temperature Tamax is set
in step 118.

[0098] The start requesttemperature Tsa may be set as a temperature that is obtained by subtracting a predetermined
allowable temperature AT (for example, AT = 7°C) from the maximum outlet air temperature Tamax uniformly (Tsa =
Tamax - AT).

[0099] In addition, the start request temperature Tsa is not limited to this. The start request temperature Tsa may be
set by changing the allowable temperature AT on the basis of the maximum outlet air temperature Tamax. FIG. 8B shows
a start request temperature Tsa versus a maximum outlet air temperature Tamax according to the present embodiment.
The air conditioner ECU 50 stores a map corresponding to FIG. 8B.

[0100] As shown in FIG 8B, in the present embodiment, the allowable temperature AT is increased as the maximum
outlet air temperature Tamax increases. By setting the start request temperature Tsa in this manner, when the maximum
outlet air temperature Tamax is low, the allowable temperature AT is reduced to thereby make it possible to prevent the
outlet air temperature Ta from excessively decreasing.

[0101] Inaddition, as the maximum outlet air temperature Tamax increases, the allowable temperature AT is increased
to thereby make it possible to prevent the engine 42 from starting before the outlet air temperature Ta decreases.
[0102] In the flowchart of FIGs. 4A and 4B, when the start request temperatures Tso and Tsa are set, the reference
temperature Taf, at which a start request is issued, is set using the outlet air temperature Ta in step 120. The reference
temperature Taf employs the lower one of the start request temperature Tso and the start request temperature Tsa.
[0103] Afterthat, the outlet air temperature Ta detected by the outlet air temperature sensor 68 is loaded in step 122,
and it is checked in step 124 whether the outlet air temperature Ta is lower than the reference temperature Taf.
[0104] Here, when heating operation is continued while the engine 42 is stopped, the coolant temperature Tw inside
the heater core 38 decreases. Then, when the outlet air temperature Ta that decreases in accordance with the decrease
in coolant temperature Tw is lower than the reference temperature Taf (Ta < Taf), affirmative determination is made in
step 124 to proceed to step 126.

[0105] Instep 126, a request for starting the engine 42 is issued to the engine ECU 64. By so doing, when the engine
42 is driven, circulation of the coolant to the heater core 38 is started, while the coolant is heated by the engine 42. As
a result, the outlet air temperature Ta, which is a temperature of conditioned air that blows out into the passenger
compartment, increases.

[0106] In this way, in the air conditioner 10, when a request for starting the engine 42 is issued on the basis of the
outlet air temperature Ta, the maximum outlet air temperature Tamax, which is the highest outlet air temperature Ta
during engine stop including the time when the engine stops, is used as a reference. Thus, it is possible to prevent the
outlet air temperature Ta from excessively decreasing to make a passenger feel that it is not warm enough before
issuance of a request for starting the engine 42 because of a delay of detection of the outlet air temperature sensor 68.
[0107] In addition, in the present embodiment, when the allowable temperature AT is subtracted from the maximum
outlet air temperature Tamax to set the start request temperature Tsa, the allowable temperature AT is increased when
the maximum outlet air temperature Tamax is high, while the allowable temperature AT is reduced when the maximum
outlet air temperature Tamax is low.

[0108] Thus, it is possible to issue a request for starting the engine 42 at an appropriate timing. That is, when a
difference between the set temperature Tger and the compartment temperature Tr is large, the target outlet air temper-
ature T, increases to thereby increase the maximum outlet air temperature Tamax. However, if the allowable temper-
ature AT is constant, there is a possibility that the engine 42 starts despite a high outlet air temperature Ta.

[0109] Inaddition, when a difference between the set temperature Tger and the compartment temperature Tr is small,
thetargetoutletairtemperature T, decreases tothereby decrease the maximum outletairtemperature Tamax. However,
at this time, when the allowable temperature AT is constant, there is a possibility that the engine 42 does not start despite
a low outlet air temperature Ta.

[0110] Incontrast, asthe maximum outlet air temperature Tamax increases, the allowable temperature AT is increased
and then the start request temperature Tsa is set. Thus, it is possible to issue a request for starting the engine 42 at an
appropriate timing.

[0111] On the other hand, in the air conditioner 10, the outlet air temperature Ta, at which a request for starting the
engine 42 is issued, is determined using the lower one of the start request temperature Tso set on the basis of the
outside airtemperature To and the start request temperature Tsa set on the basis of the maximum outlet air temperature
Tamax as the reference temperature Taf. Thus, it is possible to suppress a situation in which the engine 42 is started
before the outlet air temperature Ta decreases to thereby extend a duration during which the engine 42 is stopped.
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[0112] Hence, when the passenger compartment is heated, the air conditioner 10 is able to improve fuel economy of
the engine 42 and to reduce noise and emissions while reliably preventing a passenger from feeling uncomfortable.
[0113] Note that the above described present embodiment does not intend to limit the configuration of the aspects of
the invention. For example, in the present embodiment, a coolant is circulated by the water pump 48 that is driven by
the engine 42. Instead, a water pump that is driven by an electric motor (hereinafter, referred to as motor pump) may
also be used.

[0114] Inthis case, when the engine 42 is stopped, the motor pump is driven so that the coolant is circulated at a flow
rate corresponding to a request from the air conditioner ECU 50. Thus, it is possible to suppress a decrease in outlet
air temperature Ta to extend a duration during which the engine 42 is stopped.

[0115] Inaddition, it is also applicable that circulation of the coolant is stopped immediately after the engine is stopped,
and, when the outlet air temperature Ta decreases, first, the motor pump is driven to start circulation of the coolant to
perform heating operation using the coolant of which the temperature is maintained inside the engine 42, and then a
request for starting the engine 42 is issued on the basis of the outlet air temperature Ta.

[0116] In addition, both the water pump 48 and the motor pump may be used to circulate the coolant. In this case, for
example, the coolant may be circulated to the heater core 38 by the motor pump or the coolant may be circulated by
the motor pump instead of the water pump 48 while the engine 42 is stopped.

[0117] Inaddition,the present embodiment describes an example in which the air conditioner 10 that is able to perform
cooling operation is employed as the vehicle heating system. Instead, the vehicle heating system to which the aspects
of the invention are applied may be a configuration that does not have a cooling function.

Claims

1. Avehicle heating system provided for a vehicle that is equipped with an internal combustion engine (42) as a driving
source for driving the vehicle and that includes internal combustion engine control means (64) that stops the internal
combustion engine when a predetermined stop condition is satisfied and starts the internal combustion engine when
a start condition is satisfied or on the basis of a start request, wherein the vehicle heating system blows out heating
air, heated using a coolant of the internal combustion engine, through an air outlet port (30, 32, 34) to heat a
passenger compartment, the vehicle heating system comprising:

outlet air temperature detecting means (68) that detects an outlet air temperature, which is a temperature of
the heating air that blows out through the air outlet port (30, 32, 34); and start request means (50) that issues
the start request for starting the internal combustion engine, characterized in that said vehicle heating system
comprisesfirst setting means (50) that detects an outlet airtemperature using the outlet air temperature detecting
means at least at the time when the internal combustion engine stops, and that sets a first reference temperature
(Tsa) that is lower by a predetermined allowable temperature (AT) than the detected outlet air temperature; and
in that said

start request means (50) issues the start request for starting the internal combustion engine to the internal
combustion engine control means (68) when the outlet air temperature detected while the internal combustion
engine is stopped is lower than the set first reference temperature (Tsa).

2. The vehicle heating system according to claim 1, further comprising:

outside air temperature detecting means (56) that detects an outside air temperature, which is a temperature
outside the vehicle; and

second setting means (50) that sets a second reference temperature (Tso) on the basis of the detected outside
air temperature, wherein

the start request means (50) issues the start request for starting the internal combustion engine when the
detected outlet air temperature is lower than the lower one of the first reference temperature (Tsa) and the
second reference temperature (Tso).

3. The vehicle heating system according to claim 1 or 2, wherein
the first setting means (50) sets the first reference temperature (Tsa) on the basis of a maximum outlet air temperature
(Tamax), which is a maximum temperature of the detected outlet air temperature during a period in which the internal
combustion engine is stopped, including the time when the internal combustion engine stops.

4. The vehicle heating system according to any one of claims 1 to 3, wherein
the first setting means (50) sets the first reference temperature (Tsa) so that the allowable temperature (AT) is
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increased as the outlet air temperature (Ta) used for setting the first reference temperature (Tsa) increases.

The vehicle heating system according to any one of claims 1 to 4, wherein
the outlet air temperature detecting means (68) detects a temperature of the heating air that blows out through a
foot air outlet port (34) that is open toward feet of a passenger.

The vehicle heating system according to any one of claims 1 to 5, further comprising:

a heater core (38) that is provided upstream of the outlet air temperature detecting means (68) to heat the
heating air, wherein

the heater core (38) is heated by the coolant of the internal combustion engine (42) circulated to the heater core
(38), and

the heater core (38) is provided downstream of the internal combustion engine in a circuit of the coolant.

A method of heating a passenger compartment by blowing out heating air, heated by a coolant of an internal
combustion engine, through an air outlet port (30, 32, 34), wherein the internal combustion engine is stopped when
a predetermined stop condition is satisfied, and the internal combustion engine is started when a start condition is
satisfied or on the basis of a start request, the method comprising the steps of:

detecting an outlet air temperature, which is a temperature of the heating air that blows out through the air outlet
port (30, 32, 34) (S130);

detecting the outlet air temperature at least at the time when the internal combustion engine stops and then
setting a first reference temperature (Tsa) that is lower by a predetermined allowable temperature (AT) than
the detected outlet air temperature (S118); and

issuing the start request for starting the internal combustion engine when the outlet air temperature detected
while the internal combustion engine is stopped is lower than the set first reference temperature (Tsa) (S126).

Patentanspriiche

1.

2.

Fahrzeugheizsystem fiir ein Fahrzeug, welches mit einer Brennkraftmaschine (42) als eine Antriebsquelle zum
Antrieb des Fahrzeugs ausgestattet ist und eine Brennkraftmaschinensteuereinrichtung (64) aufweist, welche die
Brerinkraftmaschine stoppt, wenn eine vorbestimmte Stoppbedingung erflllt ist, und die Brennkraftmaschine startet,
wenn eine Startbedingung erflllt ist oder auf der Grundlage einer Startanforderung, wobei das Fahrzeugheizsystem
Heizluft, welche mit Hilfe eines Klihimittels der Brennkraftmaschine aufgeheizt wird, durch eine Luftauslasséffnung
(80, 32, 34) nach auBen blédst, um einen Fahrgastraum aufzuheizen, wobei das Fahrzeugheizsystem aufweist:

eine Auslasslufttemperaturerfassungseinrichtung (68), welche eine Auslasslufttemperatur erfasst, welches eine
Temperatur der Heizluft ist, welche durch die Luftauslasséffnung (30, 32, 34) heraus blést; und

eine Startanforderungseinrichtung (50), welche die Startanforderung zum Starten der Brennkraftmaschine aus-
gibt, dadurch gekennzeichnet, dass

das Fahrzeugheizsystem eine erste Einstelleinrichtung (50) aufweist, welche eine Auslasslufttemperatur mit
Hilfe der Auslasslufttemperaturerfassungseinrichtung zumindest zu einem Zeitpunkt erfasst, wenn die Brenn-
kraftmaschine gestoppt ist, und eine erste Referenztemperatur (Tsa) einstellt, welche um eine vorbestimmte
zulassige Temperatur (AT) geringer als die erfasste Auslasslufttemperatur ist; wobei

die Startanforderungseinrichtung (50) die Startanforderung zum Starten der Brennkraftmaschine an die Brenn-
kraftmaschinensteuereinrichtung (68) ausgibt, wenn die Auslasslufttemperatur, welche erfasst wird, wahrend
die Brennkraftmaschine gestoppt ist, niedriger als die eingestellte erste Referenztemperatur (Tsa) ist.

Fahrzeugheizsystem gemaR Anspruch 1, welche ferner aufweist:

eine AuBenlufttemperaturerfassungseinrichtung (56), welche eine AuBenlufttemperatur erfasst, welche eine
Temperatur auBerhalb des Fahrzeugs ist; und

eine zweite Einstelleinrichtung (50), welche eine zweite Referenztemperatur (Tso) auf der Basis der erfassten
AuBenlufttemperatur einstellt, wobei

die Startanforderungseinrichtung (50) die Startanforderung zum Starten der Brennkraftmaschine ausgibt, wenn
die erfasste Auslasslufttemperatur niedriger als die niedrigere von der ersten Referenztemperatur (Tsa) und
der zweiten Referenztemperatur (Tso) ist.
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Fahrzeugheizsystem geméan Anspruch 1 oder 2, wobei die erste Einstelleinrichtung (50) die erste Referenztempe-
ratur (Tsa) auf der Basis einer maximalen Auslasslufttemperatur (Tamax) einstellt, welche eine maximale Temperatur
der erfassten Auslasslufttemperatur wéhrend einer Zeitdauer ist, in der die Brennkraftmaschine gestoppt ist, ein-
schlieBlich der Zeit, wenn die Brennkraftmaschine stoppt.

Fahrzeugheizsystem gemanR einem der Anspriiche 1 bis 3, wobei die erste Einstelleinrichtung (50) die erste Refe-
renztemperatur (Tsa) so einstellt, dass die zuléssige Temperatur (AT) mit Zunahme der fir die Einstellung der ersten
Referenztemperatur (Tsa) verwendeten Auslasslufttemperatur (Ta) ansteigt.

Fahrzeugheizsystem geman einem der Anspriiche 1 bis 4, wobei die Auslasslufttemperaturerfassungseinrichtung
(68) eine Temperatur der Heizluft erfasst, welche durch eine FuBluftauslasséffnung (34), die sich zu den FiiBen
eines Fahrgasts hin 6ffnet, heraus bléast.

Fahrzeugheizsystem geman einem der Anspriiche 1 bis 5, welches ferner aufweist:

einen Heizkdrper (38), welcher stromaufwérts der Auslasslufttemperaturerfassungseinrichtung (68) vorgesehen
ist, um die Heizluft aufzuheizen, wobei

der Heizkdrper (38) durch das Kuhimittel der Brennkraftmaschine (42) aufgeheizt wird, welches dem Heizkdrper
(88) zugefihrt wird, und

der Heizkdrper (38) stromabwaérts der Brennkraftmaschine in einem Kuhimittelkreislauf angeordnet ist.

Verfahren zum Heizen eines Fahrgastraums durch Ausblasen von Heizluft, welche durch ein Kiihimittel einer Brenn-
kraftmaschine aufgeheizt wird, durch eine Luftauslasséffnung (30, 32, 34), wobei die Brennkraftmaschine gestoppt
wird, wenn eine vorbestimmte Stoppbedingung erflllt ist, und die Brennkraftmaschine gestartet wird, wenn eine
Startbedingung erfullt ist oder auf der Grundlage einer Startanforderung, wobei das Verfahren die Schritte aufweist:

Erfassen einer Auslasslufttemperatur, welche eine Temperatur der Heizluft ist, die durch die Luftauslasséffnung
(30, 32, 34) heraus blést (S130);

Erfassen der Auslasslufttemperatur zumindest zu einem Zeitpunkt, wenn die Brennkraftmaschine gestoppt ist,
und anschlieBendes Einstellen einer ersten Referenztemperatur (Tsa), welche um eine vorbestimmte zuléssige
Temperatur (AT) geringer als die erfasste Auslasslufttemperatur ist (S118); und

Ausgeben der Startanforderung zum Starten der Brennkraftmaschine, wenn die Auslasslufttemperatur, welche
erfasst wird, wahrend die Brennkraftmaschine gestoppt ist, niedriger als die eingestellte erste Referenztempe-
ratur (Tsa) ist (S126).

Revendications

Systéme de chauffage de véhicule prévu pour un véhicule qui est équipé avec un moteur & combustion interne (42)
comme source d’entrainement pour entrainer le véhicule et qui comporte un moyen (64) de commande du moteur
a combustion interne qui arréte le moteur & combustion interne lorsqu’une condition d’arrét prédéterminée est
satisfaite et démarre le moteur & combustion interne lorsqu’une condition de démarrage est satisfaite ou sur la base
d’une demande de démarrage, ol le systéme de chauffage de véhicule délivre en sortie de I'air de chauffage,
chauffé en utilisant un liquide de refroidissement du moteur a combustion interne, a travers un orifice (30, 32, 34)
de sortie d’air pour chauffer un compartiment passager, le systéme de chauffage de véhicule comprenant:

un moyen (68) de détection d’'une température de I'air de sortie qui détecte une température de 'air de sortie,
qui est une température de I'air de chauffage qui sort par I'orifice (30, 32, 34) de sortie d’air; et un moyen (50)
de demande de démarrage qui émet la demande de démarrage pour démarrer le moteur & combustion interne,
caractérisé en ce que ledit systéme de chauffage de véhicule comprend un premier moyen de réglage (50)
qui détecte une température de I'air de sortie en utilisant le moyen de détection d’une température de I'air de
sortie au moins au moment ol le moteur a combustion interne s’arréte, et qui régle une premiére température
de référence (Tsa) qui est inférieure par une température admissible prédéterminée (AT) a la température de
I'air de sortie détectée; et en ce que

le moyen (50) de demande de démarrage émet la demande de démarrage pour démarrer le moteura combustion
interne au moyen (68) de commande du moteur & combustion interne lorsque la température de I'air de sortie
détectée tandis que le moteur & combustion interne est a l'arrét est inférieure a la premiére température de
référence réglée (Tsa).
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2. Systéme de chauffage de véhicule selon la revendication 1, comprenant en outre:

un moyen (56) de détection d’'une température de I'air extérieur qui détecte une température de I'air extérieur,
qui est une température a lextérieur du véhicule; et

un deuxieme moyen de réglage (50) qui régle une deuxiéme température de référence (Tso) sur la base de la
température de I'air extérieur détectée, ou

le moyen (50) de demande de démarrage émet la demande de démarrage pour démarrer le moteura combustion
interne lorsque la température de air extérieur détectée est inférieure a la température la plus basse parmi la
premiére température de référence (Tsa) et la deuxiéme température de référence (Tso).

Systéme de chauffage de véhicule selon la revendication 1 ou 2, dans lequel

le premier moyen de réglage (50) régle la premiére température de référence (Tsa) sur la base d’une température
maximale de l'air de sortie (Tamax), qui est une température maximale de la température détectée de I'air de sortie
durant une période pendant laquelle le moteur a combustion interne est a 'arrét, y compris le moment ou le moteur
a combustion interne s’arréte.

Systéme de chauffage de véhicule selon 'une quelconque des revendications 1 a 3, dans lequel

le premier moyen de réglage (50) régle la premiere température de référence (Tsa) de sorte que la température
admissible (AT) augmente & mesure que la température de I'air de sortie (Ta) utilisée pour régler la premiére
température de référence (Tsa) augmente.

Systéme de chauffage de véhicule selon 'une quelconque des revendications 1 a 4, dans lequel
le moyen (68) de détection d’une température de l'air de sortie détecte la température de 'air de chauffage qui sort
a travers un orifice (34) de sortie d’air au niveau des pieds qui donne vers les pieds d’un passager.

Systéme de chauffage de véhicule selon 'une quelconque des revendications 1 a 5, comprenant en outre:

un radiateur (38) de chauffage qui est prévu en amont du moyen (68) de détection d’'une température de l'air
de sortie pour chauffer l'air de chauffage, ol

le radiateur (38) est chauffé par le liquide de refroidissement du moteur a combustion interne (42) circulé vers
le radiateur (38), et

le radiateur (38) est prévu en aval du moteur & combustion interne dans un circuit du liquide de refroidissement.

Procédé pour chauffer un compartiment passager en délivrant en sortie de I'air de chauffage, chauffé par un liquide
de refroidissement d’'un moteur & combustion interne, a travers un orifice (30, 32, 34) de sortie d’air, ou le moteur
a combustion interne est arrété lorsqu’une condition d’arrét prédéterminée est satisfaite, et le moteur a combustion
interne est démarré lorsqu’une condition de démarrage est satisfaite ou sur la base d’une demande de démarrage,
le procédé comprenant les étapes qui consistent a:

détecter une température de l'air de sortie, qui est une température de lair de chauffage qui sort a travers
Iorifice (30, 32, 34) de sortie d’air (S130);

détecter la température de I'air de sortie au moins au moment ol le moteur & combustion interne s’arréte et
régler ensuite une premiére température de référence (Tsa) qui est inférieure par une température admissible
prédéterminée (AT) a la température détectée de I'air de sortie (5118) ; et

émettre la demande de démarrage pour démarrer le moteur a combustion interne lorsque la température dé-
tectée de lair de sortie tandis que le moteur & combustion interne est a l'arrét est inférieure a la premiere
température de référence réglée (Tsa) (S126).
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