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Description

TECHNICAL FIELD

[0001] The present invention relates to an automotive
hybrid engine assist system that has both a turbocharger
that can be driven by an electric motor and an idling re-
duction system that uses a generator-motor.

BACKGROUND ART

[0002] Conventionally, an idling reduction system has
been proposed that generates electric power when a ve-
hicle is in motion by driving an alternator using rotational
torque from an engine that is transmitted by means of a
belt, and that restarts the engine when the vehicle is
stopped by supplying electric drive power to operate the
alternator as a motor (see Patent Literature 1, for exam-
ple).
[0003] An electrically-powered motor turbocharging
systems have also been proposed in which a super-high-
speed rotary machine (a motor) and a turbine that is driv-
en by exhaust gas are disposed so as to be coaxial with
a compressor that compresses intake gas to solve a lag
in boost pressure in a low-speed rotation range of a tur-
bocharger when an attempt is made to obtain high output
by compressing engine intake air using the turbocharger
(see Patent Literature 2, for example).
[0004]

Patent Literature 1: Japanese Patent Laid-Open No.
2005-328690 (Gazette)
Patent Literature 2: Japanese Patent Publication No.
2005-500452 (Gazette)

[0005] JPH01262324 is considered to be relevant prior
art, and discloses technology to improve torque in a motor
at the time of low speed by a method wherein an electric
generator is provided on a two-step turbine driven by
exhaust gas of a turbocharger and an electric rotor is
provided on a rotation axis of an engine so that electric
power generated by these is supplied together to the ro-
tary electric machine of the turbocharger. The system
comprises a switch which is turned on by a controller
when low frequency of ac output in a second electric rotor
is detected and a small number of rotations of an engine
is detected according to a frequency signal from a rectifier
and when heavy load of the engine is detected according
to a load signal from a rack position sensor. This leads
ac power from an electric generator provided on a two-
step turbine to a rectifier where the power is converted
into dc power. Then after each dc power overlapped in
the rectifier is supplied to an inverter and converted into
ac power, it is transmitted to a first electric rotor to apply
force to a turbocharger.
[0006] JPH05141254 is a further relevant piece of prior
art, and describes a braking mechanism in which a bat-
tery is charged to obtain braking force by power gener-

ation-actuating an electric motor mechanism mounted
on a crankshaft, for braking force of a vehicle by actuating
the braking mechanism so as to increase an exhaust
pressure of an engine when the battery is fully charged.
The system comprises a dynamo-electric machine ar-
ranged in a turbocharger and also a turbine generator,
driven by discharged gas of the turbocharger which is
mounted to charge a battery by power generation-actu-
ating an electric motor mechanism connected to a crank-
shaft at the time of braking a vehicle, but when the battery
is fully charged, a generated output is supplied to the
turbine generator and the dynamo-electric machine to
drive them respectively with reverse rotation, and an in-
ternal pressure of an exhaust manifold is increased to
increase braking force by a pumping loss of an engine.

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0007] However, although effects can be expected
from both the idling reduction system and the electric
motor turbocharging system with regard to points such
as improved fuel consumption and size reductions for
internal combustion engines, they have only been mount-
ed to some vehicles, and have not become widespread.
Specifically, in order to mount the idling reduction system
and the electric motor turbocharging system to a vehicle,
it is necessary to dispose a motor and an inverter inside
a cramped automotive engine compartment, causing
problems of space and cost.
[0008] In particular, a low-voltage (12 V) battery is used
in automobiles, but both the idling reduction system and
the electric motor turbocharging system are predomi-
nantly used instantaneously, and maximum instantane-
ous power of approximately 3 to 4 kVA is required in order
to achieve a predetermined performance. Because of
this, the quantity of current in the inverter and electric
wiring is a large current in a 300 A class.
[0009] A 300 A class inverter means an increase in
size for the idling reduction system in particular, and since
the total amount of time it is used is limited to instants of
restart from idling, another problem has been that the
availability factor relative to tens of thousands of hours
of service life of the vehicle is extremely low considering
the high cost, reducing cost merit.
[0010] Because large 300 A class currents of this kind
are required by both the idling reduction system and the
electric motor turbocharging system, voltage drops due
to the wiring also cannot be ignored, and since wiring
cross-sectional area must be increased if attempts are
made to ensure sufficient electric power, space occupied
by the wiring has also been a problem.
[0011] On the other hand, while vehicles that are
mounted with diesel engines have gradually increased
in recent years due to higher thermal efficiency, thorough
pursuit of fuel consumption is in demand such as increas-
ing turbocharger size, and also stopping idling, etc., with
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the aim of further improving fuel consumption.
[0012] Consequently, there is demand for mounting
both the idling reduction system and the electric motor
turbocharging system, but with simple combinations of
the above conventional examples, as mentioned above,
installation space for large-current inverters and distribu-
tion cables for the battery and each of the inverters is
required for both the idling reduction system and the elec-
tric motor turbocharging system, making mounting of
both the idling reduction system and the electric motor
turbocharging system difficult in practice with regard to
vehicle mountability, weight, cost, etc.
[0013] The present invention aims to solve the above
problems and an object of the present invention is to
achieve an automotive hybrid engine assist system that
enables space saving of installation space for simulta-
neously mounting both an idling reduction system and
an electric motor turbocharging system, and that also
simplifies wiring between devices, and is small, light, in-
expensive, and fuel-efficient.

MEANS FOR SOLVING THE PROBLEM

[0014] In order to achieve the above object, according
to one aspect of the present invention, there is provided
an automotive hybrid engine assist system according to
claim 1, which includes a generator-motor that is coupled
to an internal combustion engine so as to act as a starter
motor to start the internal combustion engine during start-
ing of the internal combustion engine, and so as to be
driven by the internal combustion engine to generate
three-phase alternating-current power after starting of
the internal combustion engine; a battery that constitutes
a power source for a direct-current load and for starting;
a turbocharger that has: a compressor that is disposed
in an induction system of the internal combustion engine,
and that compresses intake gas; a turbine that is mounted
coaxially onto a rotating shaft of the compressor, that is
disposed in an exhaust system of the internal combustion
engine; and a rotary machine that is mounted coaxially
onto the rotating shaft; an electrical component, de-
scribed as inverter hereinafter that is connected by
means of wiring to three-phase power terminals of the
generator-motor and three-phase power terminals of the
rotary machine, and which comprises appropriate com-
ponents and circuitry such that in can convert the three-
phase alternating-current power that is generated by the
generator-motor into direct-current power and supply the
direct-current power to the battery when connected to
the generator-motor, and that converts direct-current
power from the battery into three-phase alternating-cur-
rent power and supplies the three-phase alternating-cur-
rent power to the rotary machine when connected to the
rotary machine; and an electric power direction change-
over switch that is disposed in a path of the wiring, and
that switches connection of the inverter to the generator-
motor or to the rotary machine.

EFFECTS OF THE INVENTION

[0015] According to the present invention, an electric
power direction change-over switch is used to switch con-
nection of an inverter to a generator-motor or to a rotary
machine so as to enable the generator-motor and the
rotary machine of a turbocharger to share a single invert-
er. Thus, the number of inverters can be reduced, instal-
lation space for the inverter and wiring space between
the inverter and the battery can be saved, and weight
can be reduced, vehicle mountability improved, and costs
also reduced. The rotary machine of the turbocharger
can also be made to work as a generator using exhaust
gas, enabling improvements in fuel consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Figure 1 is a schematic diagram that shows a con-
figuration of an automotive hybrid engine assist sys-
tem according to Embodiment 1 of the present in-
vention;
Figure 2 is a cross section that shows a configuration
of an electric motor-generator that can be used in
the automotive hybrid engine assist system accord-
ing to Embodiment 1 of the present invention;
Figure 3 is a partially cut away perspective that ex-
plains a stator configuration of a super-high-speed
rotary machine that can be used in the automotive
hybrid engine assist system according to Embodi-
ment 1 of the present invention;
Figure 4 is a partially cut away perspective that ex-
plains a configuration of the super-high-speed rotary
machine that can be used in the automotive hybrid
engine assist system according to Embodiment 1 of
the present invention;
Figure 5 is a schematic diagram that shows an elec-
trical wiring circuit of the automotive hybrid engine
assist system according to Embodiment 1 of the
present invention;
Figure 6 is a flow chart that explains an engine as-
sisting action in an automotive hybrid engine assist
system according to Embodiment 1 of the present
invention;

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiment 1

[0017] Figure 1 is a schematic diagram that shows a
configuration of an automotive hybrid engine assist sys-
tem according to Embodiment 1 of the present invention,
Figure 2 is a cross section that shows a configuration of
an electric motor-generator that can be used in the au-
tomotive hybrid engine assist system according to Em-
bodiment 1 of the present invention, Figure 3 is a partially
cut away perspective that explains a stator configuration
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of a super-high-speed rotary machine that can be used
in the automotive hybrid engine assist system according
to Embodiment 1 of the present invention, Figure 4 is a
partially cut away perspective that explains a configura-
tion of the super-high-speed rotary machine that can be
used in the automotive hybrid engine assist system ac-
cording to Embodiment 1 of the present invention, and
Figure 5 is a schematic diagram that shows an electrical
wiring circuit of the automotive hybrid engine assist sys-
tem according to Embodiment 1 of the present invention.
Moreover, only one armature coil is depicted in Figure 3,
and armature coils are omitted in Figure 4.
[0018] In Figure 1, an automotive hybrid engine assist
system includes: a generator-motor 5 that is driven by
rotational torque from an engine 1 that is an internal com-
bustion engine; and a turbocharger 10 that is connected
to an exhaust system of the engine 1.
[0019] A pulley 6 of the generator-motor 5 is linked to
a pulley 3 that is fixed to a crankshaft 2 of the engine 1
by means of a belt 4. The generator-motor 5 converts
driving force that is transmitted from the engine 1 by
means of the belt 4 into alternating-current power. This
alternating-current power is converted to direct-current
power by an inverter 15 that is mounted integrally onto
the generator-motor 5 at an opposite end from the pulley
6, and charges a battery 9 and is also supplied to an on-
board load (not shown).
[0020] The turbocharger 10 has: a turbine 11 that is
disposed in an exhaust system 8 of the engine 1; a com-
pressor 13 that is fixed to a rotating shaft 12 of the turbine
11, and that is disposed in an induction system 7 of the
engine 1; and a super-high-speed rotary machine 14 that
is mounted coaxially onto the rotating shaft 12. The su-
per-high-speed rotary machine 14 is electrically connect-
ed to the inverter 15 of the generator-motor 5 by means
of large-current wiring 16. Moreover, in Figure 1, a car-
buretor, and catalysts, etc., that are disposed in the in-
duction system 7 and the exhaust system 8 have been
omitted to facilitate explanation.
[0021] Now, intake gas A is supplied to the engine 1
by means of the induction system 7, and is combusted
inside the engine 1. After combustion, exhaust gas B is
discharged externally by means of the exhaust system
8. The turbine 11 is driven by the exhaust gas B that flows
through the exhaust system 8. The compressor 13 that
is fixed to the rotating shaft 12 of the turbine 11 is thereby
driven to rotate, supercharging the intake gas A to greater
than or equal to atmospheric pressure.
[0022] At this point, if the driver of the vehicle tries to
accelerate by operating an accelerator, the reaction of
the compressor 13 will be delayed because it will not be
possible to provide sufficient power to the turbine 11 for
approximately one or two seconds until the engine 1 is
at greater than or equal to a predetermined rotational
speed and the exhaust gas B obtains sufficient fluid pow-
er, giving rise to a phenomenon known as "turbo lag".
[0023] Here, direct-current power from the battery 9 is
converted to alternating-current power by the inverter 15,

and is supplied to the super-high-speed rotary machine
14 by means of the large-current wiring 16 to drive the
super-high-speed rotary machine 14. Thus, at the low
speeds at which turbo lag occurs, the rotating shaft 12
is subjected to a driving force even if sufficient fluid power
cannot be achieved from the exhaust gas B, enabling the
compressor 13 to be driven promptly, and suppressing
the occurrence of turbo lag.
[0024] Here, the inverter 15 is disposed integrally on
an end surface of the generator-motor 5 at an opposite
end from the pulley 6. The generator-motor 5 is disposed
such that the inverter 15 is in close proximity to a side
surface on an exhaust side of the engine 1. In addition,
the super-high-speed rotary machine 14 of the turbo-
charger 10 is disposed on a side surface on the exhaust
side of the engine 1 in close proximity to the inverter 15.
[0025] Next, a configuration of the generator-motor 5
will be explained in detail based on Figure 2.
[0026] The generator-motor 5 includes: a case that is
constituted by a front bracket 20 and a rear bracket 21
that are each made of aluminum so as to have an ap-
proximate cup shape; a rotor 22 that is rotatably disposed
inside the case such that a shaft 23 is supported by
means of bearings in the case; a pulley 6 that is fixed to
an end portion of the shaft 23 that projects outward at a
front end of the case; fans 29 that are fixed to two end
surfaces in an axial direction of the rotor 22; a stator 26
that is fixed to the case so as to surround an outer cir-
cumference of the rotor 22 so as to have a constant air
gap relative to the rotor 22; a pair of slip rings 30 that are
fixed to a rear end of the shaft 23, and that supply current
to the rotor 22; and a pair of brushes 31 that are disposed
inside the case so as to slide on the respective slip rings
30. Moreover, although not shown, a voltage regulator
that adjusts magnitude of an alternating voltage gener-
ated in the stator 26 is disposed inside the case.
[0027] The rotor 22 includes: a field coil 24 that gen-
erates magnetic flux on passage of an excitation current;
a pole core 25 that is disposed so as to cover the field
coil 24 and in which magnetic poles are formed by that
magnetic flux; and the shaft 23. The pole core 25 is fixed
to the shaft 23, which is fitted through it at a central axial
position. The stator 26 includes: a cylindrical stator core
27; and an armature coil 28 that is mounted to the stator
core 27, and in which an alternating current arises due
to changes in magnetic flux from the field coil 24 that
accompany rotation of the rotor 22.
[0028] A generator-motor 5 that is configured in this
manner is a field-controlled dynamoelectric machine in
which generated power is adjustable using the field coil
24.
[0029] Next, a configuration of the super-high-speed
rotary machine 14 will be explained in detail based on
Figures 3 and 4.
[0030] The super-high-speed rotary machine 14 in-
cludes: a rotor 34 that is fixed coaxially onto the rotating
shaft 12; and a stator 36 that is disposed so as to surround
the rotor 34. The rotor 34 is constituted by a core in which
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salient poles are formed at a uniform angular pitch cir-
cumferentially such that there are four each on two axial
ends so as to be offset by a pitch of half a salient pole
from each other. The stator 36 is formed by laminating
magnetic steel plates, and has: a stator core 37 in which
six teeth 37a are arranged at a uniform angular pitch
circumferentially; and an armature coil 38 in which three
phases are wound in concentrated windings onto the six
teeth 37a such that a sequence of U, V, and W is repeated
twice. The stator 36 has a field coil 35, and as indicated
by arrows in Figure 4, produces a magnetic flux that flows
radially outward from the rotor 34, subsequently flows
axially, and then flows radially inward to return to the rotor
34. Because the salient poles of the rotor 34 are offset
circumferentially by a pitch of half a salient pole, the mag-
netic flux acts such that North-seeking (N) poles and
South-seeking (S) poles are disposed so as to alternate
circumferentially when viewed from an axial direction.
[0031] A super-high-speed rotary machine 14 that is
configured in this manner is a noncommutator motor,
and, works magnetically in a similar manner to a concen-
trated winding permanent-magnet dynamoelectric ma-
chine that has eight poles and six slots. This super-high-
speed rotary machine 14 is also a field-controlled dy-
namoelectric machine.
[0032] Moreover, in the super-high-speed rotary ma-
chine 14, the armature coil 38 is installed in the stator
core 37 by a concentrated winding method, but the ar-
mature coil 38 may also be installed in the stator core 37
by a distributed winding method.
[0033] Next, a circuit configuration of the automotive
hybrid engine assist system will be explained based on
Figure 5.
[0034] The inverter 15 is configured by forming sets in
which switching elements 18 and diodes 19 that are con-
nected in parallel to each other are connected in series,
and arranging three such sets in parallel. Three-phase
power terminals of the inverter 15 are connected to three-
phase power terminals of the armature coil 28 of the gen-
erator-motor 5 and to three-phase power terminals of the
armature coil 38 of the super-high-speed rotary machine
14 by means of the large-current wiring 16, and direct-
current power terminals of the inverter 15 are connected
to the battery 9. An electric power direction change-over
switch 17 that switches the three-phase power terminals
of the inverter 15 between the armature coil 28 of the
generator-motor 5 (a side) or the armature coil 38 of the
super-high-speed rotary machine 14 (b’ side) is disposed
in the path of the large-current wiring 16. The electric
power direction change-over switch 17 may also be dis-
posed on all three phases, but in this case is disposed
on only two phases.
[0035] An electric current detector 39 is disposed so
as to be able to detect generated current. Moreover, the
electric current detector 39 may also detect voltage by
inserting a shunt resistance, or may also use any other
method to detect the current or the voltage. The position
at which the current or the voltage is detected may also

be in a vicinity of the electric power direction change-over
switch 17.
[0036] The switching actions of the respective switch-
ing elements 18 of the inverter 15 are controlled by com-
mands from a control circuit 40. The switching action of
the electric power direction change-over switch 17 is also
similarly controlled by a command from the control circuit
40. The control circuit 40 also controls the voltage regu-
lator to adjust the magnitude of the alternating-current
voltage that is generated in the stator 26, and controls
the field currents passed to the field coil 24 of the rotor
22 of the generator-motor 5 and the field coil 35 of the
stator 36 of the super-high-speed rotary machine 14.
[0037] In Embodiment 1, a generator-motor assists an
engine when a vehicle is in an idling standby state after
engine starting in an automotive hybrid engine assist sys-
tem according to the above.
[0038] Now, in automatic transmission vehicles (AT
vehicles), it can be determined that the vehicle is in an
idling standby state when a position of an automatic
transmission is Park (P) or Neutral (N), or when the po-
sition of the automatic transmission is changed from Park
(P) to Reverse (R) to Neutral (N). The vehicle can be
determined to be in the idling standby state when the
position of the automatic transmission is P or N, because
rotational torque from an engine 1 will not be transmitted
through the gears to the tires. The vehicle can also be
determined to be in the idling standby state when the
position of the automatic transmission is changed from
N to R to P if the engine 1 is running, because the vehicle
will be stationary or in an idling standby state.
[0039] In manual transmission vehicles (MT vehicles),
the vehicle can be determined to be in the idling standby
state when the position of the shift lever is Neutral (N)
and the hand brake is in an engaged state, since the
engine 1 and gearbox are disconnected, the hand brake
is engaged, and the vehicle is in a completely stationary
state. Moreover, the control circuit 40 determines the
idling standby state that is described above based on
output from various kinds of sensors in the vehicle.
[0040] Next, actions of Embodiment 1 will be explained
with reference to Figure 6. Moreover, in Figure 6, Steps
301 through 310 are designated S301 through 310.
[0041] First, the super-high-speed rotary machine 14
is assumed to be stopped in the idling standby state. If
there is an engine assist action command at Step 301,
proceed to Step 302, where power supply to the field coil
24 of the generator-motor 5 and the field coil 35 of the
super-high-speed rotary machine 14 is stopped. Next,
determine whether the detected value from the electric
current detector 39 is less than or equal to a determining
value (Step 303). If it is determined at Step 303 that the
detected value from the electric current detector 39 is
less than or equal to the determining value, connect the
electric power direction change-over switch 17 to the a
side (Step 304).
[0042] Next, supply power to the field coil 24 of the
generator-motor 5 (Step 305), and determine whether
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the voltage of the battery 9 is less than or equal to a
predetermined value (Step 306). If it is determined at
Step 306 that the voltage of the battery 9 is less than or
equal to the predetermined value, continue supplying
power to the field coil 24 of the generator-motor 5, and
continue power generation by the generator-motor 5
(Step 310). If it is determined at Step 306 that the voltage
of the battery 9 exceeds the predetermined value, switch-
ing on and off of the switching elements 18 of the inverter
15 is controlled such that direct-current power from the
battery 9 is converted to three-phase alternating-current
power, and is supplied to the armature coil 28 of the gen-
erator-motor 5 by means of large-current wiring 16 (Step
307). The generator-motor 5 thereby functions as an
electric motor, and the rotor 22 is driven to rotate. Rota-
tional torque from the rotor 22 is transmitted to the engine
1 by means of the pulleys 3 and 6 and a belt.
[0043] Next, determine whether the action command
for the generator-motor 5 is continuing (Step 308). If it is
determined at Step 308 that the action command for the
generator-motor 5 is continuing, then return to Step 306.
If it is determined at Step 308 that the action command
for the generator-motor 5 has not been continued, then
switch off the switching elements 18 of the inverter 15
and stop the supply of power to the armature coil 28 (Step
309), and proceed to Step 310. The generator-motor 5
thereby functions as a generator. Then, switching on and
off of the switching elements 18 is controlled such that
alternating-current power that is induced in the armature
coil 28 is converted to direct-current power and the bat-
tery 9 is charged.
[0044] Thus, according to Embodiment 1, by selective-
ly using engine assist and power generating actions, it
is possible to prevent reductions in battery voltage due
to electrical component use in the idling state, enabling
improvements in fuel consumption by the engine assist
system.
[0045] Moreover, the engine assist action command
that is described above is a command for the generator-
motor 5 to assist the engine, and actions are performed
by that command to assist engine rotation in the idling
state using the generator-motor 5, reducing engine load
in the idling state, and achieving improvements in fuel
consumption.
[0046] Moreover, in the above, the inverter 15 is dis-
posed integrally on an end surface of the generator-motor
5 at an opposite end from the pulley 6, but the inverter
15 may also be disposed in a vicinity of the end surface
of the generator-motor 5 at the opposite end from the
pulley 6, or may also be disposed integrally inside the
case of the generator-motor 5 at the opposite end from
the pulley 6.

Claims

1. An automotive hybrid engine assist system charac-
terized in comprising:

a generator-motor (5) that is coupled to an in-
ternal combustion engine (1) of an automotive
vehicle so as to act as a motor to assist said
internal combustion engine, or so as to be driven
by said internal combustion engine to generate
three-phase alternating-current power during
idling standby;
a battery (9) that constitutes a power source for
a direct-current load and for starting;
a turbocharger (10) comprising:

a compressor (13) that is disposed in an in-
duction system (7) of said internal combus-
tion engine (1), and that is adapted to com-
press intake gas;
a turbine (11) that is mounted coaxially onto
a rotating shaft (12) of said compressor (13),
and that is disposed in an exhaust system
(8) of said internal combustion engine (1);
and
a rotary machine (14) that is mounted co-
axially onto said rotating shaft (12);
an electrical component (15) that is provid-
ed with one set of 3-phase power terminals
and one set of DC power terminals, wherein
the three phase power terminals are con-
nected by means of a first section of wiring
(16) to an electric power direction change-
over switch (17) that is disposed in a path
of said wiring (16) wherein the electric pow-
er direction change-over switch (17) is
adapted to selectively and directly connect
the first section of wiring (16) with either a
second section of wiring (16) connected to
the rotary machine (14) or a third section of
wiring (16) connected to the generator mo-
tor (5), the second section of wiring (16) be-
ing connected to three-phase power termi-
nals of said rotary machine (14) and the third
section of wiring (16) connected to three-
phase power terminals of said generator-
motor (5),
wherein the electrical component (15) com-
prises appropriate components and circuit-
ry such that it can convert said three-phase
alternating-current power that is generated
by said generator-motor (5) into direct-cur-
rent power and provide said direct-current
power to said battery (9) when the electric
power direction change-over switch (17)
electrically connects the first and third sec-
tions of wiring such that the electrical com-
ponent (15) is electrically connected to said
generator-motor (5), and direct-current
power from said battery (9) into three-phase
alternating-current power and provide said
three-phase alternating-current power to
said rotary machine (14) when the electric
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power direction change-over switch (17)
electrically connects the first and second
sections of wiring such that the electrical
component (15) is electrically connected to
said rotary machine (14),
wherein:

said switch (17) is configured to switch
connection of said electrical compo-
nent (15) to said generator-motor (5)
when an engine assist command is re-
ceived during idle standby, such that ei-
ther

(a) if a voltage of said battery (9) is
less than or equal to a predeter-
mined value, said generator-motor
(5) will be driven as a generator by
said internal combustion engine
and said electrical component (15)
will convert said three-phase alter-
nating-current power that is gener-
ated by said generator-motor (5)
into direct-current power and sup-
ply said direct-current power to
said battery (9), or
(b) if said voltage of said battery (9)
is greater than said predetermined
value, said electrical component
(15) will convert direct-current
power from said battery (9) into
three-phase alternating-current
power and supply said three-
phase alternating-current power to
said generator-motor (5), whereby
said generator-motor (5) acts as a
motor to assist said internal com-
bustion engine.

2. An automotive hybrid engine assist system accord-
ing to claim 1, characterized in that said automotive
vehicle is an automatic transmission vehicle, and is
determined to be in an idling standby state when a
position of an automatic transmission is park or neu-
tral.

3. An automotive hybrid engine assist system accord-
ing to claim 1, characterized in that said automotive
vehicle is an automatic transmission vehicle, and is
determined to be in an idling standby state when a
position of an automatic transmission is shifted from
park through reverse to neutral.

4. An automotive hybrid engine assist system accord-
ing to claim 1, characterized in that said automotive
vehicle is a manual transmission vehicle, and is de-
termined to be in an idling standby state when a po-
sition of a shift lever is neutral and a hand brake is

engaged.

Patentansprüche

1. Automobil-Hybridmotor-Unterstützungssystem, ge-
kennzeichnet durch:

einen Generator-Motor (5), welcher derart mit
einem Verbrennungsmotor (1) eines Automo-
bils gekoppelt ist, dass er als ein Motor zur Un-
terstützung des Verbrennungsmotors wirkt,
oder dass er während eines Leerlaufs durch
den Verbrennungsmotor angetrieben wird, um
eine 3-Phase-Wechselstromenergie zu erzeu-
gen;
eine Batterie (9), welche eine Energiequelle für
eine Gleichstromlast und zum Starten bildet;
einen Turbolader (10), welcher umfasst:

einen Kompressor (13), welcher in einem
Ansaugsystem (7) des Verbrennungsmo-
tors (1) angeordnet ist, und welcher dazu
ausgebildet ist, angesaugte Luft zu kompri-
mieren;
eine Turbine (11), welche koaxial auf einer
Drehwelle (12) von dem Kompressor (13)
eingerichtet ist, und welche in einem Abgas-
system (8) von dem Verbrennungsmotor (1)
angeordnet ist; und
eine lichtmaschine (14), welche koaxial auf
der Drehwelle (12) eingerichtet ist;
ein elektrisches Bauteil (15), welches mit ei-
nem Satz von 3-Phase-Energieanschlüs-
sen und
einem Satz von Gleichstrom-Energiean-
schlüssen bereitgestellt ist, wobei die 3-
Phase-Energieanschlüsse mittels eines
ersten Abschnitts einer Verdrahtung (16)
mit einem elektrischen Leistungsrichtung-
Umschalter (17) verbunden sind, welcher in
einem Pfad der Verdrahtung (16) angeord-
net ist, wobei der elektrische Leistungsrich-
tung-Umschalter (17) dazu ausgebildet ist,
den ersten Abschnitt der Verdrahtung (16)
mit einem zweiten Abschnitt einer Verdrah-
tung (16), welcher mit der Lichtmaschine
(14) verbunden ist, oder einem dritten Ab-
schnitt einer Verdrahtung (16), welcher mit
dem Generator-Motor (5) verbunden ist, se-
lektiv und direkt zu verbinden, wobei der
zweite Abschnitt der Verdrahtung (16) mit
3-Phase-Energieanschlüssen der Lichtma-
schine (14) verbunden ist und der dritte Ab-
schnitt der Verdrahtung (16) mit 3-Phase-
Energieanschlüssen des Generator-Mo-
tors (5) verbunden ist,
wobei das elektrische Bauteil (15) geeigne-
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te Bauteile und einen Schaltkreis umfasst,
welche dazu ausgebildet sind, die 3-Phase-
Wechselstromenergie, welche durch den
Generator-Motor (5) erzeugt wird, in eine
Gleichstromenergie umzuwandeln und die
Gleichstromenergie der Batterie (9) bereit-
zustellen, wenn der elektrische Leistungs-
richtung-Umschalter (17) den ersten und
dritten Abschnitt der Verdrahtung elektrisch
verbindet, so dass das elektrische Bauteil
(15) elektrisch mit dem Generator-Motor (5)
verbunden ist, und die Gleichstromenergie
von der Batterie (9) in eine 3-Phase-Wech-
selstromenergie umzuwandeln und die 3-
Phase-Wechselstromenergie der Lichtma-
schine (14) bereitzustellen, wenn der elek-
trische Leistungsrichtung-Umschalter (17)
den ersten und zweiten Abschnitt der Ver-
drahtung elektrisch verbindet, so dass das
elektrische Bauteil (15) elektrisch mit der
Lichtmaschine (14) verbunden ist.
wobei:

der Schalter (17) dazu konfiguriert ist,
eine Verbindung des elektrischen Bau-
teils (15) mit dem Generator-Motor (5)
umzuschalten, wenn während eines
Leerlaufs ein Motorunterstützungsbe-
fehl empfangen wird, so dass entwe-
der:

(a) wenn eine Spannung von der
Batterie (9) niedriger oder gleich ei-
nem vorbestimmten Wert ist, der
Generator-Motor (5) durch den
Verbrennungsmotor als ein Gene-
rator angetrieben wird, und das
elektrische Bauteil (15) die 3-Pha-
se-Wechselstromenergie, welche
durch den Generator-Motor (5) er-
zeugt wird, in eine Gleichstromen-
ergie umwandelt und die Gleich-
stromenergie der Batterie (9) zu-
führt, oder
(b) wenn die Spannung von der
Batterie (9) größer als der vorbe-
stimmte Wert ist, das elektrische
Bauteil (15) die Gleichstromener-
gie von der Batterie (9) in eine 3-
Phase-Wechselstromenergie um-
wandelt und die 3-Phase-Wech-
selstromenergie dem Generator-
Motor (5) zuführt, wobei der Gene-
rator-Motor (5) als ein Motor zur
Unterstützung des Verbrennungs-
motors wirkt.

2. Automobil-Hybridmotor-Unterstützungssystem

nach Anspruch 1, dadurch gekennzeichnet, dass
das Automobil ein Fahrzeug mit einem Automatik-
getriebe ist, und bestimmt wird, dass es sich in einem
Leerlaufzustand befindet, wenn eine Position von ei-
nem Automatikgetriebe in einer Park- oder Neutral-
Stellung ist.

3. Automobil-Hybridmotor-Unterstützungssystem
nach Anspruch 1, dadurch gekennzeichnet, dass
das Automobil ein Fahrzeug mit einem Automatik-
getriebe ist, und bestimmt wird, dass es sich in einem
Leerlaufzustand befindet, wenn eine Position von ei-
nem Automatikgetriebe von einer Park-Stellung über
eine Rückwärts-Stellung an eine Neutral-Stellung
verstellt wird.

4. Automobil-Hybridmotor-Unterstützungssystem
nach Anspruch 1, dadurch gekennzeichnet, dass
das Automobil ein Fahrzeug mit einem Schaltgetrie-
be ist, und bestimmt wird, dass es sich in einem Leer-
laufzustand befindet, wenn eine Position von einem
Gangschalter in einer Neutral-Stellung ist und eine
Handbremse angezogen ist.

Revendications

1. Système d’assistance de moteur hybride pour auto-
mobile, comprenant :

un générateur-moteur (5) qui est couplé à un
moteur à combustion interne (1) de manière à
faire office de moteur pour assister ledit moteur
à combustion interne (1), ou pour être entraîné
par ledit moteur à combustion interne (1) pour
générer une puissance à courant alternatif tri-
phasé pendant le fonctionnement au ralenti ;
une batterie (9) qui constitue une source de puis-
sance pour une charge à courant continu et pour
le démarrage ;
un turbocompresseur (10) comprenant :

un compresseur (13) qui est disposé dans
un système d’induction (7) dudit moteur à
combustion interne (1), et qui est adapté à
comprimer un gaz admis ;
une turbine (11) qui est montée coaxiale-
ment sur un arbre rotatif (12) dudit compres-
seur (13), et qui est disposée dans un sys-
tème d’échappement (8) dudit moteur à
combustion interne (1); et
une machine rotative (14) qui est montée
coaxialement sur ledit arbre rotatif (12);
un composant électrique (15) qui est doté
d’un groupe de bornes de puissance tripha-
sée et d’un groupe de bornes de puissance
à courant continu, dans lequel les bornes
de puissance triphasée sont connectées au
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moyen d’une première section de câblage
(16) à un commutateur inverseur de direc-
tion de puissance électrique (17) qui est dis-
posé dans un trajet dudit câblage (16) et tel
que ledit commutateur d’inversion de direc-
tion de puissance électrique (17) est adapté
à connecter sélectivement et directement la
première section de câblage (16) soit avec
une seconde section de câblage (16) con-
nectée à la machine rotative (14) soit avec
une troisième section de câblage (16) con-
nectée au générateur-moteur (5), la secon-
de section de câblage (16) étant connectée
à des bornes de puissance triphasée de la-
dite machine rotative (14) et la troisième
section de câblage (16) étant connectée à
des bornes de puissance triphasée dudit
générateur-moteur (5),
dans lequel le composant électrique (15)
comprend des composants et des circuits
appropriés de telle façon qu’il est capable
de convertir ladite puissance à courant al-
ternatif triphasé qui est générée par ledit gé-
nérateur-moteur (5) en une puissance à
courant continu et fournir ladite puissance
à courant continu à ladite batterie (9) quand
le commutateur inverseur de direction de
puissance électrique (17) connecte électri-
quement la première et la troisième section
de câblage de telle façon que le composant
électrique (15) est connecté électriquement
audit générateur-moteur (5), et une puis-
sance à courant continu depuis ladite bat-
terie (9) en une puissance à courant alter-
natif triphasé et fournir ladite puissance à
courant alternatif triphasé à ladite machine
rotative (14) quand le commutateur inver-
seur de direction de puissance électrique
(17) connecte électriquement la première
et la seconde section de câblage, de telle
façon que le composant électrique (15) est
connecté électriquement à ladite machine
rotative (14),
dans lequel :

ledit commutateur (17) est configuré
pour commuter une connexion dudit
composant électrique (15) vers ledit gé-
nérateur-moteur (15) quand un ordre
d’assistance moteur est reçu pendant
le fonctionnement au ralenti de sorte
que
soit (a) si un voltage de ladite batterie
(9) est inférieur ou égal à une valeur
prédéterminée, ledit moteur-généra-
teur (5) sera entraîné comme un géné-
rateur par ledit moteur à combustion in-
terne et ledit composant électrique (15)

va convertir ladite puissance à courant
alternatif triphasé qui est générée par
ledit générateur-moteur (5) en une
puissance à courant continu et fournir
ladite puissance à courant continu à la-
dite batterie (9),
soit (b) si ledit voltage de ladite batterie
(9) est supérieur à ladite valeur prédé-
terminée, ledit composant électrique
(15) va convertir la puissance à courant
continu depuis ladite batterie (9) en une
puissance à courant alternatif triphasé
et fournir ladite puissance à courant al-
ternatif triphasé audit générateur-mo-
teur (5), grâce à quoi ledit générateur-
moteur (5) fait office de moteur pour as-
sister ledit moteur à combustion inter-
ne.

2. Système d’assistance de moteur hybride pour auto-
mobile selon la revendication 1,
caractérisé en ce que ledit véhicule automobile est
un véhicule à boîte de vitesses automatiques, et ce-
lui-ci est déterminé comme étant dans un état de
fonctionnement au ralenti quand une position de la
boîte de vitesses automatiques est la position de par-
king ou la position neutre.

3. Système d’assistance de moteur hybride pour auto-
mobile selon la revendication 1,
caractérisé en ce que ledit véhicule automobile est
un véhicule à boîte de vitesses automatiques, et ce-
lui-ci est déterminé comme étant dans un état de
fonctionnement au ralenti quand une position de la
boîte de vitesses automatiques est passée de la po-
sition de parking vers la position en marche arrière
ou la position neutre.

4. Système d’assistance de moteur hybride pour auto-
mobile selon la revendication 1,
caractérisé en ce que ledit véhicule automobile est
un véhicule à boîte de vitesses manuelle, et celui-ci
est déterminé comme étant dans un état de fonc-
tionnement au ralenti quand une position d’un levier
de changement de vitesses est une position neutre
et qu’un frein à main est engagé.
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