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SELF-DRIVEN APPARATUS FOR CHARGING 
EXPANDED AIR 

BACKGROUND OF THE INVENTION 

0001. The present invention disclosed herein relates to an 
air expanding apparatus driven by a rotating magnetic field, 
which increases the Volumetric efficiency of an internal com 
bustion engine and expands and accelerates air in order to 
Supply expanded or accelerated air to a fuel cell vehicle. 
0002 Various driving types of air supply devices are being 
used to increase the Volumetric efficiency of an internal com 
bustion engine and thus improve the output of the internal 
combustion engine and the acceleration performance of a 
vehicle. 
0003 Compared to a supercharging vehicle including a 
Supercharging device which compresses and transfers intake 
air using power of the internal combustion engine, a motor 
cycle and a natural aspirated vehicle mounted with an natural 
aspiration internal combustion engine which Sucks air using 
an intake negative pressure and a pressure difference of the 
atmospheric pressure are low in load failure rate of the inter 
nal combustion engine, emit steady output even at high RPM, 
and are good in instant reaction. However, since air Volume 
flow Sucked into a combustion chamber in intake stroke is not 
Sufficient due to air intake resistance compared to actual 
displacement Volume, there is a limitation in increasing the 
output. In order to overcome this limitation, a natural aspi 
rated vehicle and a motor cycle to which an inertia pressur 
ization Supercharging air Supply type of a ram charging Sys 
tem using vehicle speed is applied is being used. However, 
even in this case, the air density of head wind increases only 
at high-speed driving and thus the Volumetric efficiency 
increases. 
0004 Also, as representative Supercharging devices 
applied to the Supercharging vehicles, there are a turbo 
charger using exhaust gas energy of the internal combustion 
engine and a Supercharger using a crankshaft torque of the 
internal combustion engine. 
0005. The turbocharger is mounted onto the outlet side of 
an exhaust manifold of the internal combustion engine to use 
exhaust gas energy increasing in accordance with the load of 
the internal combustion engine and thus drive a turbine wheel, 
and a compressor wheel directly connected to the turbine 
wheel compresses intake air to increase the air density and 
Supply air to an inlet pipe of the internal combustion engine. 
Thus, the volumetric efficiency increases, and the output of 
the internal combustion engine is improved. On the other 
hand, the Supercharger operates the compressor using a 
torque of the crankshaft, and the compressor compresses 
intake air to increase the air density and Supply air into the 
inlet pipe of the internal combustion engine. Thus, the Volu 
metric efficiency increases, and the output of the internal 
combustion engine is improved. 
0006. However, the supercharging vehicle equipped with 
the turbocharger acquires sufficient Supercharged pressure in 
a high-speed driving region, but cannot obtain desired boost 
due to efficiency reduction caused by low exhaust gas energy 
in a low-speed driving region. Accordingly, a response time 
delay of a vehicle occurs upon load variation in the low-speed 
driving region and transient section. Also, since the Super 
charging vehicle equipped with the Supercharger operates the 
compressor in proportion to RPM of the crankshaft, the 
response characteristics of a vehicle is good upon load varia 
tion of the internal combustion engine, but the driving loss of 
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the internal combustion engine increases in accordance with 
an increase of RPM of the crankshaft. 
0007 As described above, the supercharging vehicles 
equipped with the turbocharger and the Supercharger have 
opposite advantages and disadvantages to each other in the 
low-speed and high-speed driving regions. In order to over 
come these limitations, a variable turbocharger, a two-stage 
turbocharger system, a twincharger, an integral electric assist 
ing turbocharger system, and a complex sequential Super 
charging system are being variously applied to obtain neces 
sary Supercharged pressure in the whole driving region of a 
vehicle and thus increase the volumetric efficiency. In the 
variable turbocharger, a vane nozzle is installed at the side of 
turbine. The vane angle of the nozzle is reduced to increase 
the flow velocity in a low-speed driving region in which the 
exhaust gas flow rate is deficient, and the Vane angle is opened 
to increase the flow rate of the exhaust gas in a high-speed 
driving region. In the two-stage turbocharger system, large 
capacity and Small-capacity turbocharger are connected in 
series to optimize the performance in accordance with the 
operation of the internal combustion engine. In the twin 
charger, the turbocharger and the Supercharger operate at the 
same time in a low-speed driving region, and only the turbo 
charger operates in a high-speed driving region. In the inte 
gral electric assisting turbocharger system, a motor is 
installed in a central housing part of an existing turbocharger. 
Also, in the complex sequential Supercharging system, a 
motor compressor and a large-capacity turbocharger are com 
bined. However, in these complex Supercharging devices, the 
increase of the number of parts, the complication of the struc 
ture, the addition of a control system cause the increase of 
COSt. 

0008 Also, in case of an internal combustion engine 
ignited at an air-fuel ratio like gasoline fuel, when a Super 
charging device is applied, due to Supercharged air increase in 
temperature, knocking easily occurs from the compression 
ratio of the internal combustion engine. Accordingly, the 
Supercharged pressure is difficult to increase to a certain level. 
On the other hand, when the Supercharged pressure is Sup 
plied at a low level, it is difficult to expect the increase of the 
output, and when the compression ratio of the internal com 
bustion engine is lowered and the Supercharged pressure is 
increased, a high output can be obtained in the whole load, but 
the fuel efficiency is reduced in a partial load. Accordingly, 
great care is needed for application according to the purpose 
of the Supercharger. The gasoline internal combustion engine 
equipped with the Supercharger includes a knocking sensor, a 
knocking protecting device Such as a device for injecting 
water mixed with ethanol, and a large-capacity intercooler to 
lower the Supercharging temperature and thus deal with 
knocking. 
0009. Also, in the supercharging internal combustion 
engine equipped with the turbocharger and the Supercharger, 
fuel is additionally consumed to drive the Supercharger and 
generate compressed air in addition to fuel consumption nec 
essary for improvement of volumetric efficiency. 
0010 Also, since the turbocharger is mounted on the side 
of the outlet of the exhaust manifold and the supercharger 
needs to be aligned with a belt connected to the crankshaft 
Supplying the power, the location and the direction of the 
mounting space are restricted, complicating the arrangement 
of parts of the internal combustion engine. 
0011. The turbocharger is equipped with an oil supply 
device for protecting bearing Supporting the turbine wheel 
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rotating at a high speed from exhaust heat, and a driving 
power of an oil pump is additionally needed to increase the oil 
pressure of the internal combustion engine. 
0012. Also, a vehicle driven by the power of the internal 
combustion engine needs to satisfy the CO emission accord 
ing to the emission regulation for the global warming. As the 
downsizing of the internal combustion engine and the 
increase of the specific power are needed in accordance with 
the high oil price, the Supercharger needs to produce and 
Supply Supercharged air having high Supercharged pressure. 
Thus, durability and cooling performance corresponding to 
the increasing Supercharging temperature need to be comple 
mented, while the temperature of the Supercharged air needs 
to be lowered. 

0013. In the supercharging vehicle, the superchargers are 
developed into high Supercharging types that generate high 
Supercharged pressure using power of the internal combus 
tion engine while having advantages and disadvantages. The 
internal combustion engines of the Supercharging vehicles 
have a structure absorbing a Supercharger driving load and a 
cooling device. Since the Superchargers receive power of the 
internal combustion engine to perform necessary operations 
by controllers of components, air volume flow could not be 
controlled and Supplied corresponding to the characteristics 
of the internal combustion engine and the vehicle. 
0014. Accordingly, air volume flow corresponding to the 
characteristics of the internal combustion engine and the 
vehicle having durability to Supercharging needs to be Sup 
plied to increase the volumetric efficiency. In a low-speed 
driving region and transient section, the torque needs to be 
increased to shorten the spool-up time and thus improve the 
response characteristic of a vehicle. In order to increase a 
deficient Supercharged pressure Supplied by an existing 
Supercharger in a low-speed region, the fuel consumption 
needs to be reduced. Also, the load of the internal combustion 
engine operated in order to maintain the Supercharged pres 
Sure in a high-speed driving region needs to be reduced. Thus, 
an air Supply device corresponding to the internal combustion 
engine having high specific power according to the carbon 
emission regulation and the downsizing trend of a vehicle is 
needed. Without giving a load to a vehicle and an internal 
combustion engine, the driving loss and driving noise are 
lower, and the durability is better. Also, the air supply device 
uses low power or does not need the driving cost, and can be 
easily installed without limitations of a specific location and 
a mounting direction. 
0015. Also, in a supercharging vehicle equipped with a 
turbocharger and a Supercharger, since an air or water cooling 
device is mounted between the outlet of the supercharger and 
the inlet pipe of the internal combustion engine in order to 
increase the Volumetric efficiency by lowering the tempera 
ture of compressed air and thus increasing the air density, the 
Supercharging performance of the Supercharger may be 
improved, increasing the temperature of Supercharged air. 
The temperature of Supercharged air Supplied into the inlet 
pipe of the internal combustion engine needs to be signifi 
cantly lowered in the cooling device in accordance with 
Supercharged air that is increased in temperature. 
0016. However, there are limitations in that the cooling 
performance is increased by enlarging the size of the cooling 
device and in that cooling efficiency is improved by mounting 
electric fans onto the cooling device or increasing the number 
offins, and there is a factor causing cost increase. 

Jan. 14, 2016 

0017. Accordingly, there is a need for an air supply device 
which increases the volumetric efficiency by lowering the 
temperature of compressed air cooled from the cooling device 
and thus increasing the flow velocity to increase the Super 
charging efficiency of the internal combustion engine. The air 
Supply device needs to be easily mounted regardless of a 
specific location or mounting direction without giving a load 
to a vehicle to an internal combustion engine and causing 
driving loss, driving noise and driving cost. 
0018. Also, in the natural aspirated vehicle and motor 
cycle, since air is not charged corresponding to actual dis 
placement volume due to the air intake resistance, there is a 
limitation in increasing the output. Accordingly, in order to 
increase the Volumetric efficiency, an inertial pressurization 
Supercharging air Supply type of ram charging System using 
the vehicle speed may be applied. 
0019. However, the inertia pressurization supercharging 
air Supply type can achieve an effect of increasing the Volu 
metric efficiency because the air density of head wind 
increases only at high-speed driving. 
0020. Accordingly, there is a need for an air supply device 
which Supplies air Volume flow corresponding to the charac 
teristics of the natural aspiration internal combustion engine, 
the natural aspirated vehicle, and the motorcycle within an 
error correction range of the driving system and the control 
system while maintaining the advantages of the natural aspi 
rated vehicle and the motor cycle, increases the volumetric 
efficiency, deals with the carbon emission regulation by 
reducing the fuel consumption of the internal combustion 
engine, and improves the acceleration force in the transient 
section. Thus, without giving a load to the vehicle and the 
internal combustion engine, the driving loss and driving noise 
are lower, and the durability is better. Also, the air supply 
device uses low power or does not need the driving cost, and 
can be easily installed without limitations of a specific loca 
tion and a mounting direction. 
0021. Also, in a fuel cell vehicle, an air supply system of a 
fuel cell driving device is using an air blower or an electric air 
compressor for Supplying air that is an oxidant to a fuel cell. 
0022. However, since the electric air compressor uses 
power produced in the fuel cell or battery charged power, the 
capacity and the volume of the fuel cell and the battery 
become larger, inevitably affecting the travelling distance of 
a vehicle. 
0023. Accordingly, in order to overcome the above limi 
tation, an air Supply device that Supplies air Volume flow 
corresponding to the characteristics of the fuel cell to the fuel 
cell driving device of the fuel cell vehicle is needed. Thus, 
without giving a load to the vehicle, the driving loss and the 
driving noise become lower, and the durability becomes bet 
ter. Also, the air supply device is operated by lower power 
than the electric air compressor. 
0024. Also, in the air supply system of the fuel cell driving 
device of the fuel cell vehicle, compressed air produced by the 
electric air compressor is cooled by the heat exchanger, and is 
supplied to the fuel cell. In order to increase the efficiency of 
the fuel cell, when a medium pressure type or high pressure 
type of air compressor is applied, a large amount of high 
temperature Supercharged air needs to be efficiently cooled. 
0025 However, there are limitations in that the cooling 
performance is increased by enlarging the size of the heat 
exchanger and in that cooling efficiency is improved by 
mounting electric fans onto the heat exchanger or increasing 
the number offins, and there is a factor causing cost increase. 
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0026. Accordingly, there is a need for an air supply device 
which increases the volumetric efficiency by lowering the 
temperature of compressed air produced in the electric air 
compressor and cooled from the heat exchanger and thus 
increasing the air density and the flow velocity to increase the 
Supercharging efficiency of the internal combustion engine 
without giving a load to a vehicle to an internal combustion 
engine and causing driving loss, driving noise and driving 
COSt. 

SUMMARY OF THE INVENTION 

0027. The present invention provides an air expanding 
apparatus. Here, air Volume flow corresponding to the char 
acteristics of the internal combustion engine and the vehicle 
having durability to Supercharging is Supplied to increase the 
volumetric efficiency by being mounted between an air filter 
and an inlet pipe of the internal combustion engine to expand 
or accelerate air and thus reduce the temperature and increase 
the air density, flow rate and flow velocity. In a low-speed 
driving region and transient section, the torque is increased to 
shorten the spool-up time and thus improve the response 
characteristic of a vehicle. In order to increase a deficient 
Supercharged pressure Supplied by an existing Supercharger 
in a low-speed region, the fuel consumption of the internal 
combustion engine is reduced. Also, the load of the internal 
combustion engine operated in order to maintain the Super 
charged pressure at a high level in a high-speed driving region 
is reduced. Thus, the air Supply device corresponding to the 
internal combustion engine having high specific power 
according to the carbon emission regulation and the down 
sizing trend of a vehicle is achieved. Without giving a load to 
a vehicle and an internal combustion engine, the driving loss 
and driving noise become lower, and the durability becomes 
better. Also, the air supply device uses low power or does not 
need the driving cost, and can be easily installed without 
limitations of a specific location and a mounting direction. 
0028. The present invention also provides an air expand 
ing apparatus, which increases the Volumetric efficiency by 
expanding or accelerating air to reduce the temperature and 
increase the air density, flow rate and flow velocity and thus 
Supplying air Volume flow corresponding to the characteris 
tics of an internal combustion engine and a vehicle, improves 
the response characteristics of a vehicle by increasing a 
torque in a low-speed driving region and a transient section 
and thus shortening the spool-up time, and additionally 
improves the Volumetric efficiency by increasing the driving 
force in accordance with an instruction of a vehicle in a 
specific driving region and thus Supplying expanded air hav 
ing a high expansion ratio or accelerated air having a high 
acceleration ratio and increased air Volume flow. 
0029. The present invention also provides an air expand 
ing apparatus, which increases the Volumetric efficiency by 
expanding or accelerating air to reduce the temperature and 
increase the air density, flow rate and flow velocity and thus 
Supplying air Volume flow corresponding to the characteris 
tics of an internal combustion engine and a vehicle, improves 
the response characteristics of a vehicle by increasing a 
torque in a low-speed driving region and a transient section 
and thus shortening the spool-up time, and simultaneously 
produces power to charge a storage battery of a vehicle or a 
separate storage battery. 
0030 The present invention also provides an air expand 
ing apparatus, which increases the Volumetric efficiency by 
being mounted in an air filter case and expanding or acceler 
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ating air to reduce the temperature and increase the air den 
sity, flow rate and flow velocity and thus Supplying air volume 
flow corresponding to the characteristics of an internal com 
bustion engine and a vehicle, improves the response charac 
teristics of a vehicle by increasing a torque in a low-speed 
driving region and a transient section and thus shortening the 
spool-up time, absorbs noise to reduce driving Sound, reduces 
the mounting space to facilitate the mounting in a vehicle, and 
particularly, secures the mounting space with respect to an 
existing vehicle in which the arrangement of parts of the 
internal combustion engine mounting chamber is determined. 
0031. The present invention also provides an air expand 
ing apparatus including an air Supply device which is easily 
mounted between a cooling device and an inlet pipe to expand 
or accelerate compressed air produced in a Supercharger and 
cooled in a cooling device to reduce the temperature of com 
pressed air cooled from the cooling device and thus increase 
the air density and the flow velocity, and then Supplies air to an 
inlet pipe of an internal combustion engine in a Supercharging 
vehicle, regardless of a specific location or mounting direc 
tion without giving a load to a vehicle to an internal combus 
tion engine and causing driving loss, driving noise and driv 
ing cost. 
0032. The present invention also provides an air expand 
ingapparatus in a natural aspirated vehicle and a motorcycle, 
which Supplies air Volume flow corresponding to the charac 
teristics of the natural aspirated vehicle and the motorcycle 
by expanding or accelerating air and thus reducing the tem 
perature and increasing the air density, flow rate and flow 
Velocity within an error correction range of the driving system 
and the control system while maintaining the advantages of 
the natural aspirated vehicle and the motorcycle, increases 
the volumetric efficiency, deals with the carbon emission 
regulation by reducing the fuel consumption of the internal 
combustion engine, and improves the acceleration force in the 
transient section. Thus, without giving a load to the vehicle 
and the internal combustion engine, the driving loss and driv 
ing noise are lower, and the durability is better. Also, the air 
Supply device uses low power or does not need the driving 
cost, and can be easily installed without limitations of a 
specific location and a mounting direction. 
0033. The present invention also provides an air expand 
ing apparatus, which Supplies air Volume flow necessary for a 
fuel cell of a fuel cell driving device by receiving power in a 
fuel cell vehicle and expanding air in accordance with the 
instruction of a vehicle, and is better in driving loss, driving 
noise, and durability. Also, the air expanding apparatus is 
operated at lower power compared to an electric air compres 
SO. 

0034. The present invention also provides an air expand 
ing apparatus including an air Supply device which increases 
the efficiency of a fuel cell by expanding compressed air 
produced in an electric air compressor and cooled from a heat 
exchanger and thus reducing the temperature and increasing 
the flow velocity in a fuel cell vehicle, without giving a load 
to a vehicle and causing driving loss, driving noise and driv 
ing cost. 
0035 Embodiments of the present invention provide air 
expanding apparatuses driven by a rotating magnetic field and 
expanding or accelerating and transferring air, the apparatus 
including: at least one expander Sucking air and giving kinetic 
energy to intake air, an expander case leading external air 
Sucked by the expander into the expander at a high flow 
Velocity and converting pressure energy of air out of the 
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expander into air having Velocity energy to discharge air; and 
a rotating body accelerator equipped with the expander and 
the expander case and driving the expander, wherein the 
rotating body accelerator drives the expander by generating a 
torque by interaction with an intake negative pressure, by 
generating a torque by interaction with the intake negative 
pressure and using Supplied power, by generating a torque 
using Supplied power, or by generating a torque by interaction 
with Supplied Supercharged pressure. 
0036. The rotating body accelerator may be equipped with 
a complex rotating body in a frame. The magnetic flux of the 
complex rotating body may be disposed in the axial direction 
of the frame. The complex rotating body may be fixed by a 
fixture Such as a Snap ring or a lock nut. Also, a front driver 
and a lower rear driver and an upper rear driver may be 
disposed in a circumferential direction around the complex 
rotating body at a certain interval in the axial direction of the 
complex rotating body and the frame such that the direction of 
the magnetic flux is disposed in the axial diameter direction of 
the frame. 
0037 Specifically, the rotating body accelerator may 
include the complex rotating body, the magnetic flux of which 
is disposed toward the axial direction of the frame, the front 
driver, the lower rear driver and the upper rear driver disposed 
in a circumferential direction around the complex rotating 
body at a certain interval in the axial direction of the complex 
rotating body and the frame such that the direction of the 
magnetic flux faces the axial diameter direction of the frame, 
the frame equipped with the drivers and supporting the rota 
tion of the complex rotating body, and the fixture for fixing the 
complex rotating body to the frame. 
0038. In this configuration, the frame may have permanent 
magnet holes formed in the circumferential axial direction 
around the complex rotating body at a uniform interval in 
alignment with a front reference point and a rear reference 
point on the front surface and the rear surface based on the 
axis of the circular-shaped body. Also, the frame may have a 
mounting space of the complex rotating body inside the inner 
circumferential Surface thereofanda bearing cooling space of 
a concentric shape formed in the front direction on the cir 
cumferential axial of the rear surface thereof. Also, the frame 
may have a protrusion formed on the outer circumferential 
Surface of the body Such that a mounting Surface of the 
expander case, fixing seating Surfaces, bolt holes for fixing 
the upper rear driver, and installation Supports are provided. 
Also, the bearing cooling space and the mounting space of the 
complex rotating body may be formed such that any one of a 
grease lubrication type bearing, an oil lubrication type bear 
ing, an air cooling type bearing and a magnetic bearing can be 
mounted therein. 
0039 Specifically, the frame may have 2n (n is an integer 
equal to or larger than 4) permanent magnet holes formed in 
the circumferential axial direction around the complex rotat 
ing body at a uniform interval in alignment with a front 
reference point and a rear reference point on the front Surface 
and the rear Surface based on the axis of the circular-shaped 
body. Also, the frame may have a mounting space of the 
complex rotating body inside the inner circumferential Sur 
face thereofanda bearing cooling space of a concentric shape 
formed in the front direction on the circumferential axial of 
the rear Surface thereof. Such that any one of a grease lubri 
cation type bearing, an oil lubrication type bearing, an air 
cooling type bearing and a magnetic bearing can be mounted 
therein. Also, the frame may have a protrusion formed on the 
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outer circumferential surface of the body such that a mount 
ing Surface of the expander case, fixing seating Surfaces, bolt 
holes for fixing the upper rear driver, and installation Supports 
are provided. 
0040. In the complex rotating body, the bearing module 
may be mounted in the bearing mounting space of the frame, 
and may be fixed with the fixture Such as the Snap ring or the 
lock nut. The expander and a front rotator, the direction of the 
magnetic flux of which is disposed toward the axial direction 
of the frame, may be together mounted in the bearing module 
at the front side of the frame, and may be fixed with a lock nut 
to be disposed in an orthogonal direction to the front driver at 
a certain gap. Also, arear rotator, the direction of the magnetic 
flux of which is disposed toward the axial direction of the 
frame, may be mounted in the bearing module at the rear side 
of the frame, and may be fixed with the lock nut to be disposed 
in an orthogonal direction to the lower rear driver and the 
upper rear driver at a certain gap. 
0041) Specifically, the complex rotating body may include 
the front rotator disposed in an orthogonal direction at a 
certain gap in the axial direction of the front driver and the 
frame and thus the direction of the magnetic flux is disposed 
toward the axial direction of the frame, the rear rotator dis 
posed in an orthogonal direction at a certain gap in the axial 
direction of the lower rear driver, the upper rear driver and the 
frame and thus the direction of the magnetic flux is disposed 
toward the axial direction of the frame, the bearing module 
Supporting the rotation of the expander, the front rotator, and 
the rear rotator, and the lock nuts for fixing the front rotator, 
the rear rotator, and the bearing module. 
0042. In this configuration, the bearing module may have 
a bearing mounting Surface, a bearing fixing step, a key 
groove for fixing the status of the front rotator and the rear 
rotator on the outer circumferential surface of the body of a 
round rod shape. The bearing module may be mounted with a 
bearing for Supporting the rotation of a rotational axis having 
a screw thread on which the lock nut is mounted at both ends 
thereof, and keys for the status may be mounted in the key 
groove. 

0043. Also, the bearing module may include any one bear 
ing of a grease lubrication type bearing, an oil lubrication type 
bearing, an air cooling type bearing and a magnetic bearing, 
which does not exceed the tolerance limit ensuring the dura 
bility life in accordance with the maximum RPM of the com 
plex rotating body. 
0044 Specifically, the bearing module may include the 
rotational axis having the bearing mounting Surface, the bear 
ing fixing step, and the key groove formed on the outer cir 
cumferential surface of the body of a round bar shape and 
having the screw thread at both ends thereof, the bearing 
including any one of a grease lubrication type bearing, an oil 
lubrication type bearing, an air cooling type bearing and a 
magnetic bearing, and keys for fixing the status. 
0045. The front rotator may include a cylindrical protru 
sion protruding from the center of the body having a disc 
shape in a backward direction. The cylindrical protrusion 
may have a key groove formed in the inner circumferential 
Surface thereof and fixing the status. Permanent magnet holes 
may be formed in the rear surface of the body in alignment 
with the key groove and may be formed at a uniform interval 
on the axial line of the circumference. Permanent magnets 
may be buried in the permanent magnet holes of a front 
rotational plate on which a mounting Surface of the expander 
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and blades are radially formed at a uniform interval such that 
N-pole and S-pole are alternately disposed in alignment with 
the key groove. 
0046 Specifically, the front rotator may include the front 
rotational plate having the cylindrical protrusion protruding 
from the center of the body having a disc shape in a backward 
direction, having the key groove formed in the inner circum 
ferential Surface thereofand fixing the status, having 2n(here 
inafter, n is an integer equal to or larger than 2) permanent 
magnet holes formed in the rear Surface of the body in align 
ment with the key groove and formed at a uniform interval on 
the axial line of the circumference, and having a shape in 
which the permanent magnets are buried in the permanent 
magnet holes of the front rotational plate on which the mount 
ing surface of the expander and the blades are radially formed 
at a uniform interval, and 2n permanent magnets disposed 
such that N-pole and S-pole are alternately buried in the 
permanent magnet holes of the front rotational plate in align 
ment with the key groove and the magnetic flux is disposed 
toward the axial direction of the frame. 
0047. The rear rotator may include a cylindrical protrusion 
protruding from the center of the body having a disc shape in 
forward and backward directions. The cylindrical protrusion 
may have a key groove formed in the inner circumferential 
surface thereof. Permanent magnet holes may be formed in 
alignment with the key groove and may be formed at a uni 
form interval on the axial line of the circumference of the 
body. Permanent magnets may be buried in the permanent 
magnet holes of a rear rotational plate such that N-pole and 
S-pole are alternately disposed in alignment with the key 
groove. 
0048 Specifically, the rear rotator may include the rear 
rotational plate having the cylindrical protrusion protruding 
from the center of the body having a disc shape inforward and 
backward directions, having the key groove formed in the 
inner circumferential Surface thereof and fixing the status, 
and having 2n (hereinafter, n is an integer equal to or larger 
than 2) permanent magnet holes formed in alignment with the 
key groove and formed at a uniform interval on the axial line 
of the circumference of the body, and 2n permanent magnets 
disposed such that N-pole and S-pole are alternately buried in 
the permanent magnet holes of the rear rotational plate in 
alignment with the key groove and the magnetic flux is dis 
posed toward the axial direction of the frame. 
0049. The front driver may be configured to include per 
manent magnets. The permanent magnet may be buried in the 
permanent magnet holes in the front Surface of the frame Such 
that N-pole and S-pole are alternately disposed in alignment 
with the front reference point of the frame. 
0050 Specifically, the front driver may include 2n (n is an 
integer equal to or larger than 4) permanent magnets which 
are buried in the permanent magnet holes in the front Surface 
of the frame such that N-pole and S-pole are alternately 
disposed in alignment with the front reference point of the 
frame and the magnetic flux is disposed toward the axial 
diameter direction of the frame. 
0051. The lower rear driver may be configured to include 
permanent magnets. The permanent magnet may be buried in 
the permanent magnet holes in the rear Surface of the frame 
Such that N-pole and S-pole are alternately disposed in align 
ment with the rear reference point of the frame. 
0052 Specifically, the lower rear driver may include 2n (n 

is an integer equal to or larger than 4) permanent magnets 
which are buried in the permanent magnet holes in the rear 
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surface of the frame such that N-pole and S-pole are alter 
nately disposed in alignment with the rear reference point of 
the frame and the magnetic flux is disposed toward an axial 
diameter direction of the frame. 
0053. The upper rear driver may include an upper fixing 
Support having a cylindrical body, one side Surface of which 
is closed and the inner circumferential surface of which has 
permanent magnet holes formed at a uniform interval in 
alignment with a reference point in a circumferential axial 
direction around the rear rotator. The upper fixing Support 
may include a protrusion in the outer circumferential Surface 
of the body to form bolt holes for fixing to the frame. The 
permanent magnets may be buried in the permanent magnet 
holes of the upper fixing support such that N-pole and S-pole 
are alternately disposed in alignment with the reference point. 
The upper rear driver may be fixed to the frame by bolts. 
0054 Specifically, the upper rear driver may include the 
upper fixing Support having a cylindrical body, one side Sur 
face of which is closed and the inner circumferential surface 
of which has 2n (hereinafter, n is an integer equal to or larger 
than 4) permanent magnet holes formed at a uniform interval 
in alignment with the reference point in a circumferential 
axial direction around the rear rotator and having a protrusion 
in the outer circumferential surface of the body to form the 
bolt holes for fixing to the frame, 2n permanent magnets 
buried in the permanent magnet holes of the upper fixing 
support such that N-pole and S-pole are alternately disposed 
in alignment with the reference point and the magnetic flux is 
disposed toward the axial diameter direction of the frame, and 
the bolts fixed to the frame. 
0055. The expander case may include an air inlet leading 
intake air to the expander, a Snail-shell shaped scroll in which 
the inflow cross-sectional area gradually narrows, an air out 
let increasing the flow velocity of air flowing into a nozzle 
space defined together with the front rotator and the frame in 
a radius direction, collecting air in one place to allow air to 
flow into the expander, and converting pressure energy of air 
flowing out from the expander through adiabatic expansion 
into Velocity energy to discharge air, and a mounting Surface 
mounted onto the rotating body accelerator. 
0056. In the expander, the blade may have a centrifugal 
shape. 
0057 Specifically, the expander may have a penetration 
hole on the center of the body having a circumferential shape, 
and may include a circular plate on the outer circumferential 
surface based on the rotation axis at a rear side thereof. The 
blades may be radially disposed on the outer circumferential 
surface of the body. The blades may be bent to the rotation 
direction from the axial vertical radius direction to the axial 
direction of the circular plate, and thus the flow field may be 
gradually narrowed. Also, the blades may be bent to the 
counter rotation direction, allowing the flow field to be gradu 
ally narrowed. 
0058. In a vehicle having durability to supercharging, the 
rotating body accelerator may be mounted between the air 
filter and the inlet pipe of the internal combustion engine, and 
may form a magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander and thus 
expanding air to Supply air to the inlet pipe of the internal 
combustion engine. 
0059. In the above configuration, the rotating body accel 
erator may be equipped with the expander and the expander 
case. The front rotator of the complex rotator may face the 
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front driver in an orthogonal direction at a certain gap in an 
axial diameter direction of the frame, and the rear rotator may 
face the lower rear driver and the upper rear driver in an 
orthogonal direction. Also, external air may flow into the air 
inlet of the expander case through an air passage. The air 
passage may be connected to the air outlet through the 
expander, the scroll of the expander case and the expander. 
0060. When a vehicle starts up, external air may flow into 
the air inlet of the expander case by the intake negative pres 
Sure, and then may pass the scroll and nozzle of the expander 
case and the expander, leading to the air outlet of the expander 
case and drawn into the inlet pipe of the internal combustion 
engine. Thus, a rotational moment according to the intake 
negative pressure obtained by multiplying a distance from the 
expander to the air outlet of the expander case may occur in 
the expander directly connected to the complex rotating body, 
allowing the expander and the complex rotating body to oper 
ate and rotate at the same time. 

0061 Thus, in the rotating body accelerator, the rotational 
moment applied to the expander may allow the front rotator 
and the rear rotator of the complex rotating body. The front 
rotator may react with the front driver to generate a magnetic 
torque, and the rear rotator may react with the lower rear 
driver and the upper rear driver to generator a magnetic 
torque. Due to the rotational torque, the expander directly 
connected to the complex rotating body may be accelerated 
and rotated. 

0062 Here, the permanent magnets of the front rotator and 
the rear rotator may be disposed such that the direction of the 
magnetic field faces the axial direction of the frame and 
N-pole and S-pole are alternately disposed, and the perma 
nent magnets of the lower rear driver and the upper rear driver 
may be disposed such that the direction of the magnetic field 
faces the axial diameter direction of the frame and N-pole and 
S-pole are alternately disposed. Thus, the front driver and the 
lower rear driver and the upper rear driver may face the front 
rotator and the rear rotator at a certain gap in an orthogonal 
direction, and the magnetic flux of the permanent magnets of 
the front rotator and the rear rotator which are rotated by the 
intake negative pressure in a magnetic field formed there 
around may form a virtual magnetic field rotational moment 
axis, reacting with the permanent magnets of the front driver 
and the lower rear diver and the upper rear driver by an 
interaction of an attractive force and a repulsive force of the 
magnetic flux and thus generating a magnetic torque. 
0063. Accordingly, the complex rotating body and the 
expander may acceleratively rotate by interaction with the 
intake negative pressure varying with the load of the internal 
combustion engine due to a resultant force of the rotational 
moment according to the intake negative pressure applied to 
the expander and the rotation moment according to the mag 
netic torque of the front rotator and the rear rotator of the 
complex rotating body. Thus, the expander may suck external 
air to give kinetic energy to intake air, and the expander case 
may accelerate external air Sucked by the expander in the 
scroll and increase the flow velocity of air flowing into the 
noZZle space in a radius direction to collect air in one place 
and may lead air to the expander, adiabatically expanding air 
and allowing air to flow to the air outlet of the expander case. 
Thus, the pressure energy of air accelerated in the expander 
may be converted into the Velocity energy, absorbing ambient 
heat, reducing the temperature, Supplying expanded air 
increased in air density and air volume flow and flow velocity 
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and thus improving the Volumetric efficiency without giving 
a load to a vehicle or an internal combustion engine. 
0064. Also, since the front rotator forms the nozzle space 
together with the expander case and the frame and rotates 
together with the expander, the friction loss of air flowing 
from the nozzle to the expander may be reduced, improving 
the conversion efficiency of pressure energy into Velocity 
energy. Since the blades formed on the front surface of the 
front rotator has an effect of increasing the outer diameter of 
the air inlet of the expander, the air volume flow flowing into 
the expander may increase. 
0065. Also, when a pressure between the air outlet of the 
expander case and the inlet pipe of the internal combustion 
engine becomes higher than a preset pressure due to rapid 
close of the throttle valve of the internal combustion engine 
during the load variation, a mechanical or electromagnetic 
pressure regulator may be installed to discharge expanded air 
to the atmosphere so as not to give a load to the expander. 
0066. Also, since the temperature of expanded air adia 
batically expanded in the expander and Supplied into the inlet 
pipe of the internal combustion engine drops below 0 when 
the expansion ratio becomes equal to or more than about 1.4 
based on room temperature 20, the inlet pipe of the internal 
combustion engine needs to be overcooled in consideration of 
temperature of external intake air and temperature inside the 
internal combustion engine mounting chamber in a region 
where four seasons are distinct. Accordingly, when expanded 
air is Supplied at a high expansion ratio, a heat exchanger and 
a water separator may be installed between the air outlet of the 
expander case and the inlet pipe of the internal combustion 
engine to increase the Volumetric efficiency in order to 
increase the temperature of expanded air to a certain level and 
thus prevent freezing. 
0067. The maximum air volume flow that can be supplied 
into the inlet pipe of the internal combustion engine may be 
determined by RPM of the complex rotating body rotating in 
proportion to the intake negative pressure of the internal 
combustion engine in the rotating body accelerator, output 
power obtained by the product of the rotational moment 
resultant force of the expander, the front rotator and the rear 
rotator, and air Supply Volume according to the expander 
performance of the air volume flow and the expansion ratio of 
the expander having a certain outer diameter size. The maxi 
mum air volume flow may be determined by the maximum 
torque obtained by adjusting the magnetic density of the 
permanent magnets of the rotating body accelerator, the con 
tact area of the magnetic field, the mounting diameter pitch of 
the permanent magnets, and a gap between permanent mag 
nets facing each other at a right angle, the length of the blade 
of the front rotator, and the specification of the expander 
according to the Supply capacity of air Volume flow. 
0068 Thus, actual air volume flow supplied into the inlet 
pipe of the internal combustion engine may be adjusted by the 
operation intake negative pressure of the internal combustion 
engine, and the adjustment of the intake negative pressure 
may be managed by the fuel amount or the open degree of the 
throttle valve according to the open degree of an accelerator 
pedal operated by a driver in accordance with the vehicle 
driving state. 
0069. Accordingly, the torque of the rotating body accel 
erator and the expander having the expansion ratio and the 
Volume flow expander performance according to the dis 
placement volume may be determined. Also, the area of the 
air inlet of the expander case, the distance from the center of 
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the expander, the width of the nozzle, and the trim ratio of the 
outer diameter of the inducer that is the air inlet of the 
expander and the reducer that is the air outlet of the expander 
may be set to be used in accordance with the characteristics of 
the internal combustion engine and a vehicle. 
0070 Also, since the torque of the rotating body accelera 
tor can be preset to control the maximum air volume flow 
Supplied into the internal combustion engine, the expander 
having a larger flow chart may be applied to comfortably use 
air volume flow necessary even for high RPM of the internal 
combustion engine than the expander Supplying air Volume 
flow according to displacement Volume is applied. 
0071. In this case, since the expansion ratio is lowered, the 
driving noise can be maintained at a low level. Also, Sufficient 
air volume flow for the maximum RPM of the internal com 
bustion engine can be Supplied, increasing the maximum 
speed of a vehicle. 
0072 Also, since the rotating body accelerator forms a 
certain magnitude of rotational moment even in a rotation 
region of low intake negative pressure by the characteristics 
of the permanent magnets of the drivers and the rotators of the 
complex rotating body, the expander may supply air Volume 
flow with high expansion ratio and high flow velocity at an 
output power according to the product of the rotational 
moment and the RPM, thereby shortening spool-up time in 
the low speed driving region and the dynamic region of a 
vehicle and thus quickly responding to the variation of the 
load of a vehicle. 
0073. Also, the internal combustion engine having high 
specific power in accordance with the carbon emission regu 
lation and the downsizing trend of a vehicle may be achieved 
by reducing the fuel consumption consumed in the internal 
combustion engine in order to increase a deficient Super 
charged pressure Supplied by an existing Supercharger in a 
low-speed driving area and reducing the load of the internal 
combustion engine operated in order to maintain the Super 
charged pressure in a high-speed driving area. 
0074. Furthermore, since the expander is driven by a 
torque generated from an interaction of an attractive force and 
a repulsive force of the permanent magnets by interaction 
with the intake negative pressure, noise may scarcely occur 
due to high driving efficiency, and the durability may be good 
and the driving cost may not occur. Also, since there is no 
limitation in interaction with other Surrounding parts, instal 
lation may be easy without being limited by a specific loca 
tion or mounting direction. 
0075 Also, since the maximum RPM of the complex 
rotating body is controlled by adjusting the intensity of the 
magnetic field in accordance with the characteristics of the 
internal combustion engine and the vehicle, for the secure 
ment of durability, any one bearing of the grease lubrication 
type bearing, the oil lubrication type bearing, the air cooling 
type bearing and the magnetic bearing may be selected so as 
not to exceed the tolerance limit ensuring the durability life 
due to the high-speed rotation. 
0076 Also, the present invention may be configured to 
include one or more axial flow-type expanders, the expander 
case, and the rotating body accelerator. 
0077. In the above configuration, the expander case may 
include an air inlet leading intake air to the expander, a snail 
shell shaped scroll in which the inflow cross-sectional area 
gradually narrows, an air outlet increasing the flow velocity of 
airflowing into a nozzle space defined together with the front 
rotator and the frame in a radius direction, collecting air into 
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a center portion of the front surface of the front rotator to 
allow air to flow into the expander, and converting pressure 
energy of air accelerated in and flowing out from the expander 
into Velocity energy to discharge air, and a mounting Surface 
mounted onto the rotating body accelerator. 
0078. In the expander, the blade may have an axial flow 
type shape. 
0079 Specifically, the expander may have a penetration 
hole on the center of the body having a circumferential shape, 
and may include blades radially disposed at a uniform interval 
on the outer circumferential surface of the body in the axial 
direction based on the rotation axis. 
0080. In a vehicle having durability to supercharging, the 
rotating body accelerator may be mounted between the air 
filter and the inlet pipe of the internal combustion engine, and 
may form a magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander and thus 
accelerating air to supply air to the inlet pipe of the internal 
combustion engine. 
I0081. In the above configuration, due to air flow by the 
intake negative pressure, the expander case may lead external 
air sucked by the expander and increase the flow velocity of 
air flowing into the nozzle space in a radius direction of the 
scroll to collect air into a center portion of the front surface of 
the front rotator, thereby turning to the air outlet of the 
expander case located in an orthogonal direction to the air 
flow by the rotation of the front rotator and thus flowing in an 
axial direction of the expander. Thus, pressure energy of air 
accelerated and flowing out of the expander may be converted 
into velocity energy to absorb ambient heat and reduce the 
temperature, thereby supplying accelerated air increased in 
air density, flow rate and flow velocity through the air outlet 
and thus improving the Volumetric efficiency without giving 
a load to a vehicle or an internal combustion engine. 
I0082 In this case, a large amount of accelerated air can be 
produced, and thus air Volume flow corresponding to the 
characteristics of the internal combustion engine and the 
vehicle can be supplied. Also, the air volume flow can be 
easily controlled by adjusting the number of the expanders, 
and the manufacturing cost can be reduced due to the simple 
shape of the expander. 
I0083. Also, the present invention may include an upper 
rear driver including permanents magnets and coils or coils. 
The upper rear driver may include an upper fixing Support 
having a cylindrical body, one side Surface of which is closed 
and the inner circumferential Surface and the outer circum 
ferential Surface of which have permanent magnet and coil 
holes formed at a uniform interval in alignment with a refer 
ence point in a circumferential axial direction and circumfer 
ential axial diameter direction around the rear rotator. The 
upper fixing Support may include a protrusion on the outer 
circumferential surface of the body to form bolt holes for 
fixing to the frame. The permanent magnets and driver coils 
or the driver coils may be buried in the permanent magnet and 
coil holes of the upper fixing Support Such that N-pole and 
S-pole are alternately disposed in alignment with the refer 
ence point. The upper rear driver may be fixed to the frame by 
bolts. 
I0084 Specifically, in the rotating body accelerator, the 
upper rear driver may include the upper fixing Support having 
a cylindrical body, one side surface of which is closed and the 
inner circumferential surface and the outer circumferential 
Surface of which has 2n (hereinafter, n is an integer equal to or 
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larger than 4) permanent magnet and coil holes formed at a 
uniform interval in alignment with the reference point in a 
circumferential axial direction and circumferential axial 
diameter direction around the rear rotator and having a pro 
trusion in the outer circumferential surface of the body to 
form the bolt holes for fixing to the frame, 2n permanent 
magnets (n is an integer equal to or larger than 4) and driver 
coils formed by Solidifying a coil assembly wound around a 
coil former with resin, the magnetic flux of which is disposed 
in an axial diameter direction of the frame, or driver coils 
buried in the permanent magnet and coil holes of the upper 
fixing Support Such that at least 1n (n is an integer equal to or 
larger than 2) coils are disposed in the permanent magnet and 
coil holes, N-pole and S-pole are alternately disposed in 
alignment with the reference point and the magnetic flux is 
disposed toward the axial diameter direction of the frame, and 
the bolts fixed to the frame. 
0085. In a vehicle having durability to supercharging, the 
rotating body accelerator may be mounted between the air 
filter and the inlet pipe of the internal combustion engine, and 
may form a magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine and using power Supplied from a power Supply 
unit of the vehicle, thereby operating the expander and thus 
expanding or accelerating air to Supply air to the inlet pipe of 
the internal combustion engine. 
I0086. In the rotating body accelerator, the expander and 
the complex rotating body may rotate by interaction with the 
intake negative pressure varying with the load of the internal 
combustion engine, and a magnetic field may be generated in 
the driving coils of the upper rear driver using power Supplied 
from the power Supply unit in accordance with the instruction 
of a vehicle, allowing the permanent magnets and the driver 
coils of the upper rear driver or the driver coils to face each 
other. Thus, the magnetic flux of the permanent magnets of 
the rear rotator rotating by the absorption negative force in the 
magnetic field formed around the rear rotator may form a 
virtual magnetic field rotational moment, allowing the lower 
rear driver and the upper rear driver to react with the perma 
nent magnets of the lower rear driver and the permanent 
magnets and the driver coils or the driver coils of the upper 
rear driver by an interaction of an attractive force and a 
repulsive force of the magnetic flux and thus generating a 
magnetic torque and operating the expander. 
0087. In this case, in a designated driving region according 

to the instruction of a vehicle, when the power supply unit 
increases and Supplies the amount of power and thus the 
intensity of magnetic field of the driver coils of the upper rear 
driver increases, the torque of the rear rotator may increase 
and thus the torque of the complex rotating body may 
increase, thereby increasing the expansion ratio in a specific 
driving region and increasing and Supplying air Volume flow. 
Thus, the Volumetric efficiency may increase. 
0088. The power supply unit may supply direct current 
power to the upper rear driver including the permanent mag 
nets and the driver coils, generating a magnetic field and thus 
causing an interaction with the rear rotator, or may supply 
direct current power to the upper rear driver including the 
driver coils, or may supply three-phase alternating current 
power through 3-phase connection, allowing the driver coils 
to generate a magnetic field at a phase angle of about 120 
degrees and interact. 
0089. As described above, since the rotating body accel 
erator is fixed in output power by the product of the torque and 
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RPM of the complex rotating body rotating in proportion to 
the intake negative pressure, the air Volume flow may not be 
additionally Supplied. Accordingly, in a middle-speed and 
high-speed driving region of a vehicle, the amount of power 
ofa Vehicle may be increased in a designated driving region in 
order to additionally increase the air volume flow. Thus, the 
intensity of magnetic field of the driver coils of the upper rear 
driver may be increased with the Supplied power, increasing 
the torque of the rotating body accelerator, changing the 
expansion ratio and the air flow rate of the centrifugal 
expander, and thus controlling the air volume flow of the 
expanded air. Accordingly, in a specific driving region, the 
volumetric efficiency can be additionally improved by Sup 
plying the air Volume flow corresponding to the characteris 
tics of an internal combustion engine and a vehicle. 
0090 Also, since air gradually expands in the centrifugal 
expander, flow rate passing the blade in a low rotation region 
Such as an impeller is low. In this case, breakaway may occur 
on the surface of the blade, and a countercurrent flow may 
partially occur, blocking occurrence of Surging causing vibra 
tion. Accordingly, even in a low speed section of a vehicle, the 
volumetric efficiency may be additionally increased by 
increasing the amount of power in the driver coil of the upper 
rear driver to increase the intensity of the magnetic field and 
thus increasing the torque of the complex rotating body to 
increase air Volume flow Supplied. 
0091. In this case, the expansion ratio needs to be 
increased in consideration of the temperature of external 
intake air and the temperature inside the internal combustion 
engine mounting chamber Such that the inlet pipe of the 
internal combustion engine is not overcooled. 
0092 Also, the blade of the expander may be formed into 
an axial flow-type to accelerate and Supply air, and in a 
specific driving region, the acceleration ratio and the air flow 
rate may be changed to increase and Supply the air Volume 
flow, thereby additionally increasing the volumetric effi 
ciency. 
0093. For this, when a vehicle starts up, the power supply 
unit, the Supply power source of which is a storage battery of 
the vehicle, may recognize the startup of the vehicle, and may 
supply certain DC power or three-phase AC power to the 
rotating body accelerator and receive a signal of the vehicle. 
Thus, the amount of power according to a designated driving 
region may be increased and Supplied by a pre-inputted 
operation formula. 
0094. Also, the third embodiment of the present invention, 
the direction of the magnetic flux of the complex rotating 
body may include a rear rotator of a complex rotating body, 
the magnetic flux of which is disposed toward an axial diam 
eter direction of the frame, and a lower rear driver and an 
upper rear driver, the magnetic fluxes of which are disposed 
toward an axial direction of the frame, instead of the rear 
rotator of the complex rotating body, the magnetic flux of 
which is disposed toward an axial direction of the frame, and 
the lower rear driver and the upper rear driver, the magnetic 
fluxes of which are disposed toward an axial diameter direc 
tion of the frame. 
0.095 Specifically, in the rotating body accelerator, the 
magnetic flux of the rear rotator of the complex rotating body 
may be disposed toward an axial diameter direction of the 
frame, and the magnetic fluxes of the lower rear driver and the 
upper rear driver may be disposed toward an axial direction of 
the frame. Specifically, in the rotating body accelerator, the 
magnetic flux of the rear rotator of the complex rotating body 
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may be disposed toward an axial diameter direction of the 
frame, and the magnetic fluxes of the lower rear driver and the 
upper rear driver may be disposed toward an axial direction of 
the frame. 
0096. In the above configuration, the rear rotator of the 
complex rotating body may include a cylindrical protrusion 
protruding in forward and backward directions from the cen 
ter of the body having a cylindrical shape, one side of which 
is closed. The cylindrical protrusion may have a key groove 
formed in the inner circumferential surface thereof. Perma 
nent magnet holes may be formed in alignment with the key 
groove and may be formed at a uniform interval in an axial 
direction of the frame. Permanent magnets may be buried in 
the permanent magnet holes of a rear rotational plate Such that 
N-pole and S-pole are alternately disposed in alignment with 
the key groove. 
0097 Specifically, the rear rotator of the complex rotating 
body may include the rear rotational plate having the cylin 
drical protrusion protruding in forward and backward direc 
tions from the center of the body having a cylindrical shape, 
one side of which is closed, having the key groove formed in 
the inner circumferential Surface thereof and fixing the status, 
and having 2n (hereinafter, n is an integer equal to or larger 
than 2) permanent magnet holes formed in alignment with the 
key groove and formed at a uniform interval in an axial 
direction of the frame, and 2n permanent magnets disposed 
such that N-pole and S-pole are alternately buried in the 
permanent magnet holes of the rear rotational plate in align 
ment with the key groove and the magnetic flux is disposed 
toward the axial diameter direction of the frame. 
0098. The upper rear driver may include an upper fixing 
Support having a cylindrical body, one side Surface of which 
is closed, and having permanent magnet holes formed at a 
uniform interval in the closed surface of the body in align 
ment with a reference point in a circumferential axial direc 
tion around the rear rotator. The upper fixing Support may 
include a protrusion in the outer circumferential surface of the 
body to form bolt holes for fixing to the frame. The permanent 
magnets may be buried in the permanent magnet holes of the 
upper fixing Support such that N-pole and S-pole are alter 
nately disposed in alignment with the reference point. The 
upper rear driver may be fixed to the frame by bolts. 
0099 Specifically, the upper rear driver may include the 
upper fixing Support having a cylindrical body, one side Sur 
face of which is closed and the inner surface of which has 2n 
(hereinafter, n is an integer equal to or larger than 4) perma 
nent magnet holes formed at a uniform interval in alignment 
with the reference point in a circumferential axial direction 
around the rear rotator and having a protrusion in the outer 
circumferential surface of the body to form the bolt holes for 
fixing to the frame, 2n permanent magnets buried in the 
permanent magnet holes of the upper fixing Support such that 
N-pole and S-pole are alternately disposed in alignment with 
the reference point and the magnetic flux is disposed toward 
the axial direction of the frame, and the bolts fixed to the 
frame. 
0100. The lower rear driver may be configured to include 
permanent magnets. The permanent magnet may be buried in 
the permanent magnet holes in the rear Surface of the frame 
Such that N-pole and S-pole are alternately disposed in align 
ment with the rear reference point of the frame. 
0101 Specifically, the lower rear driver may include 2n (n 

is an integer equal to or larger than 4) permanent magnets 
which are buried in the permanent magnet holes in the rear 
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surface of the frame such that N-pole and S-pole are alter 
nately disposed in alignment with the rear reference point of 
the frame and the magnetic flux is disposed toward an axial 
direction of the frame. 
0102. In a vehicle having durability to supercharging, the 
rotating body accelerator may be mounted between the air 
filter and the inlet pipe of the internal combustion engine, and 
may form a magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander and thus 
expanding or accelerating air to Supply air to the inlet pipe of 
the internal combustion engine. 
0103) In the rotating body accelerator, the permanent mag 
nets of the rear rotator of the complex rotating body may be 
disposed such that the direction of the magnetic field faces the 
axial diameter direction of the frame and N-pole and S-pole 
are alternately disposed, and the permanent magnets of the 
lower rear driver and the upper rear driver may be disposed 
such that the direction of the magnetic field faces the axial 
direction of the frame and N-pole and S-pole are alternately 
disposed. Thus, the lower rear driver and the upper rear driver 
may face the rear rotator at a certain gap in an orthogonal 
direction, and the magnetic flux of the permanent magnets of 
the rear rotator which are rotated by the intake negative pres 
Sure in a magnetic field formed therearound may form a 
virtual magnetic field rotational moment axis, reacting with 
the permanent magnets of the lower rear diver and the upper 
rear driver by an interaction of an attractive force and a 
repulsive force of the magnetic flux and thus generating a 
magnetic torque and driving the expander. 
0104. Accordingly, the interaction contact area of the per 
manent magnet of the rear rotator and the permanent magnet 
of the lower rear driver 490 and the upper rear driver can be 
broadened. Thus, the torque of the complex rotating body and 
the expander can be increased, expanding and accelerating air 
and thus absorbing ambient heat, reducing the temperature 
and increasing the air density, the flow rate and the flow 
Velocity. Accordingly, air Volume flow corresponding to the 
characteristics of the internal combustion engine and the 
vehicle can be Supplied, increasing the Volumetric efficiency. 
0105. Also, instead of the expander, the front rotator of the 
complex rotating body including the permanent magnets, and 
the frame equipped with the front driver such that the perma 
nent magnet holes are formed on the front surface thereof in 
the circumferential axial direction around the front rotator, in 
this embodiment, the expander may have the permanent mag 
net holes formed on the axial line of the circumference at a 
uniform interval in alignment with the reference point on the 
rear surface of the circular plate of the body. The permanent 
magnets may be buried in the permanent magnet holes Such 
that N-pole and S-pole are alternately disposed in alignment 
with the reference point, or the magnet coatings may be 
disposed at a uniform interval in alignment with the reference 
point on the rear surface of the circular plate of the body such 
that N-pole and S-pole are alternately disposed on the axial 
line of the circumference. In the rotating body accelerator, the 
complex rotating body may use the front rotator as the spacer, 
and the frame may have the permanent magnet holes formed 
at a uniform interval on the front surface thereof and formed 
in a circumferential axial direction around the expander. 
0106 Specifically, the expander may have 2n (hereinafter, 
n is an integer equal to or larger than 2) permanent magnet 
holes formed on the axial line of the circumference at a 
uniform interval in alignment with a reference point on the 
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rear Surface of a circular plate of the body. 2n permanent 
magnets may be buried in the permanent magnet holes Such 
that N-pole and S-pole are alternately disposed in the refer 
ence point in an axial direction of the frame, or 2n magnet 
coatings may be disposed at a uniform interval in alignment 
with the reference point on the rear surface of the circular 
plate such that N-pole and S-pole are alternately disposed on 
the axial line of the circumference. In the rotating body accel 
erator, the complex rotating body may use the front rotator as 
a spacer, and the frame may have 2n (n is an integer equal to 
or larger than 4) permanent magnet holes formed at a uniform 
interval on the front surface thereof and formed in a circum 
ferential axial direction around the expander. 
0107. In a vehicle having durability to supercharging, the 
rotating body accelerator may be mounted between the air 
filter and the inlet pipe of the internal combustion engine, and 
may form a magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander and thus 
expanding air to Supply air to the inlet pipe of the internal 
combustion engine. 
0108. In the above configuration, an accelerating rotation 
function which the front rotator performs may be given to the 
expander, and the inertia moment of the complex rotating 
body may be reduced, relatively increasing the responsibility 
to the load variation and thus increasing the torque. Thus, the 
expander may be driven to expand air and absorb ambient 
heat to reduce the temperature and increase the air density, the 
flow rate and the flow velocity, supplying air volume flow 
corresponding to the characteristics of the internal combus 
tion engine and the vehicle and thus increasing the Volumetric 
efficiency. 
0109. In one embodiment, a front driving device may be 
added to a rotating body accelerator. The front driving device 
may include a front fixing Support having permanent magnet 
holes formed at a uniform interval in one side surface of the 
body in alignment with a reference point on the same axial 
line of the circumference as the permanent magnet holes in 
the front Surface of the frame and having an expander case 
mounting Surface and bolt holes for fixing to the frame 
formed in the other side surface of the body. The permanent 
magnets may be buried in the permanent magnet holes of the 
front fixing support such that N-pole and S-pole are alter 
nately disposed in alignment with the reference point. The 
front driving device may be fixed to the frame by bolts. 
0110 Specifically, the rotating body accelerator may 
include the front fixing Support having a cylindrical body, 
having 2n (hereinafter, n is an integer equal to or larger than 
4) permanent magnet holes formed at a uniform interval in 
alignment with the reference point in one side surface of the 
body on the same axial line of the circumference as the 
permanent magnet holes in the front Surface of the frame, and 
having the expander case mounting Surface and the bolt holes 
for fixing to the frame in the other side surface of the body, 2n 
permanent magnets buried in the permanent magnet holes of 
the front fixing support such that N-pole and S-pole are alter 
nately disposed in alignment with the reference point and the 
magnetic flux is disposed toward the axial diameter direction 
of the frame, and the bolts fixed to the frame. 
0111 Here, the frame may have bolt holes for fixing the 
front driving device formed in the front surface thereof. The 
blade formed in the front surface of the front rotator of the 
complex rotating body may be removed. The front rotator of 
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the complex rotating body may include a cylindrical protru 
sion onto which the expander is mounted. 
0112. In a vehicle having durability to supercharging, the 
rotating body accelerator may be mounted between the air 
filter and the inlet pipe of the internal combustion engine, and 
may form a magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander and thus 
expanding or accelerating air to Supply air to the inlet pipe of 
the internal combustion engine. 
0113. In the above configuration, the contact area of the 
permanent magnets of the rotating body accelerator may be 
broadened. Thus, the permanent magnets of the front rotator 
of the complex rotating body may react with the permanent 
magnets of the front driving device and the permanent magnet 
of the front driver by an interaction of an attractive force and 
a repulsive force of the magnetic flux. Thus, the torque of the 
complex rotating body and the expander can be increased, 
Sucking air and producing expanded air or accelerated air and 
thus absorbing ambient air to reduce the temperature and 
increase the air density, the flow rate and the flow velocity. 
Accordingly, air Volume flow corresponding to the character 
istics of the internal combustion engine and the vehicle can be 
Supplied, increasing the Volumetric efficiency. 
0114. Also, in one embodiment, a rotating body accelera 
tor may produce power with an upper rear driver including 
coils instead of the upper rear driver including the permanent 
magnets. AC power produced by the upper rear driver may be 
converted into DC power to be transmitted to a storage battery 
by a relay module. 
0115 Specifically, the rotating body accelerator may be 
added with the relay module. The upper rear driver may 
produce three-phase AC power, and three-phase AC power 
produced by the upper rear driver may be converted into DC 
power to be transmitted to the storage battery by the relay 
module. 
0116. In the above configuration, the upper rear driver may 
include an upper fixing Support having a cylindrical body, the 
inner Surface of which is closed, and having coil holes formed 
on the same circumferential axial line as the permanent mag 
net holes of the front magnet holes at a uniform interval in the 
closed surface of the body in alignment with a reference point 
in an axial direction of the circumference of the front rotator. 
The upper fixing Support may include a protrusion in the outer 
circumferential surface of the body to form bolt holes for 
fixing to the frame. The armature coils may be buried in 
three-phase arrangement in the coil holes of the upper fixing 
Support in alignment with the reference point, and then the 
upper rear driver may be fixed to the frame by bolts. 
0117 Specifically, the upper rear driver may include the 
upper fixing Support having a cylindrical body, one side Sur 
face of which is closed and the inner surface of which has 3n 
(hereinafter, n is an integer equal to or larger than 2) coil holes 
formed at a uniform interval in alignment with the reference 
point on the same axial line of the circumference as the 
permanent magnet holes and having a protrusion in the outer 
circumferential surface of the body to form the bolt holes for 
fixing to the frame, 3n armature coils buried in a three-phase 
arrangement in the coil holes of the upper fixing Support in 
alignment with the reference point and formed by Solidifying 
a coil assembly wound around a three-phase connected coil 
former with resin Such that the magnetic flux is disposed 
toward the axial direction of the frame, and the bolts fixed to 
the frame. 
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0118. The relay module may convert three-phase AC 
power produced by the upper rear driver into DC power, and 
relays may transmit power necessary for charging of the 
storage battery. Other power may be consumed in load 
dummy. 
0119) Specifically, the relay module may include a recti 

fier converting three-phase AC power into DC power, a relay 
outputting power when an output Voltage reaches a certain 
Voltage effective for charging of the storage battery and thus 
the contact is closed, a relay connected to an outputside of the 
relay to transmit generation power to the storage battery and 
preventing the storage battery from being overcharged by 
transmitting generation power to the load dummy when the 
output Voltage reaches a voltage effective for charge of the 
storage battery and the contact is opened, the load dummy 
consuming generation power received from the relays, and a 
reverse current preventing device for preventing a reversal of 
a current from the storage battery, fuses, an installation mem 
ber mounted with the fuses, and a case. 
0120 In a vehicle having durability to supercharging, the 
rotating body accelerator may be mounted between the air 
filter and the inlet pipe of the internal combustion engine, and 
may form a magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander and thus 
expanding or accelerating air to Supply air to the inlet pipe of 
the internal combustion engine and producing and Supplying 
power to the storage battery. 
0121. In the rotating body accelerator, the front rotator and 
the rear rotator of the complex rotating body may rotate in 
response to the front driver and the lower rear driver to drive 
the expander. The magnetic flux may be intermitted to the 
armature coils of the upper rear driver disposed at a phase 
angle of about 120 degrees facing the rear rotator of the 
complex rotating body at a certain gap, generating an induced 
electromotive force and thus producing three-phase AC 
power. The relays of the relay module may operate when a 
vehicle starts up and the power Supply is connected. Three 
phase AC power produced by the upper rear driver may be 
converted into DC power by the rectifier and thus generation 
power within an effective Voltage range may be transmitted 
for charging of the storage battery. Other generation power 
may be consumed in the loaddummy and generated heat may 
be cooled by head wind during the driving. 
0122. Accordingly, air may be expanded or accelerated to 
be supplied to the inlet pipe of the internal combustion engine, 
and power produced by the upper rear driver may be supplied 
within an effective Voltage range for charging of the storage 
battery. Thus, the charging State of the storage battery may be 
maintained good, minimizing the power generation load for 
charging the storage battery of a vehicle and thus reducing the 
fuel consumption for power generation. Also, power may be 
separately Supplied to the storage battery, allowing external 
power consuming devices to operate and thus saving the 
power generation cost without giving a power generation load 
to the internal combustion engine. 
0123. In one embodiment, a rotating body accelerator may 
include a complex rotating body including one of the front 
rotator and the rear driver instead of the complex rotating 
body including the front rotator and the rear driver. 
0.124. Here, the frame may be mounted with one of the 
front driver and the lower rear driver, and the bearing module 
of the complex rotating body may be mounted with a key for 
fixing the status of one of the front rotator and the rear rotator. 
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0.125 Specifically, the rotating body accelerator may 
include the complex rotating body including one of the front 
rotator and the rear rotator. 
I0126. In a vehicle having durability to supercharging, the 
rotating body accelerator may be mounted between the air 
filter and the inlet pipe of the internal combustion engine, and 
may form a magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander and thus 
expanding or accelerating air to Supply air to the inlet pipe of 
the internal combustion engine. 
I0127. In the above configuration, the rotating body accel 
erator may operate the expander to expand or accelerate air to 
reduce the temperature and thus increase the air density, the 
flow rate and the flow velocity. Thus, various kinds of air 
Supply devices for Supplying air Volume flow corresponding 
to the internal combustion engine and the vehicle can be 
manufactured to deal with the characteristics of various inter 
nal combustion engines and the vehicles. 
I0128. Also, the present invention may be added with an 
integral air filter case including an air filter upper case, a 
connection tube, an air filter, and an air filter lower case, and 
may be embedded with the rotating body accelerator 
equipped with the expander and the expander case. 
I0129. Specifically, the rotating body accelerator equipped 
with the expander and the expander case may be embedded, 
and the integral air filter case including the air filter upper 
case, the connection tube, the air filter, and the air filter lower 
case may be added. 
0.130. In a vehicle having durability to supercharging, the 
rotating body accelerator may be mounted onto the inlet pipe 
of the internal combustion engine, and may form a magnetic 
torque by interaction with the intake negative pressure vary 
ing with the load of the internal combustion engine, thereby 
operating the expander and thus expanding or accelerating air 
to Supply air to the inlet pipe of the internal combustion 
engine. 
I0131. In the above configuration, according to this 
embodiment, the integral air filter case can absorb noise and 
thus reduce driving noise. Also, the mounting space can be 
reduced, thereby facilitating the installation and particularly 
securing a larger mounting space with respect to an existing 
vehicle in which the arrangement of the parts of the internal 
combustion engine mounting chamber is determined. 
0.132. Also, in a Supercharging vehicle, the rotating body 
accelerator may be mounted between the cooling device and 
the inlet pipe of the internal combustion engine to allow 
compressed air produced in the Supercharger and cooled in 
the cooling device to flow into the air inlet, and thus may form 
a magnetic torque by interaction with the Supercharged pres 
Sure varying with the load of the internal combustion engine, 
thereby operating the expander and thus expanding or accel 
erating compressed air to Supply air to the inlet pipe of the 
internal combustion engine and increase the Supercharging 
efficiency. 
0.133 Thus, the rotating body accelerator may drive the 
expander to expand or accelerate compressed air and may 
absorb ambient heat, reducing the temperature and increasing 
the air density and the flow velocity. Thus, it is possible to deal 
with Supercharging temperature increased due to downsizing 
and specific power improvement of the internal combustion 
engine and improve the Volumetric efficiency of the internal 
combustion engine for satisfying the CO emission according 
to the emission regulation. Without giving a load to an inter 
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nal combustion engine or a vehicle, the driving loss and the 
driving noise can be lowered. Also, the durability and the 
driving cost can be improved, and the rotating body accelera 
tor can be easily mounted without regard to the mounting 
direction. 
0134. In this case, the expansion ratio and the acceleration 
ratio may be minimized such that the inlet pipe of the internal 
combustion engine is not overcooled due to excessively low 
temperature of expanded air or accelerated air. 
0135 Also, in a natural aspirated vehicle and a motor 
cycle, the rotating body accelerator may be mounted between 
the air filter and the inlet pipe of the internal combustion 
engine, and may form a magnetic torque by interaction with 
the intake negative pressure varying with the load of the 
internal combustion engine, thereby operating the expander 
and thus expanding or accelerating air to Supply air to the inlet 
pipe of the internal combustion engine. 
0.136 Thus, the temperature may be lowered by absorbing 
ambient heat and the air density, the flow rate and the flow 
Velocity may be increased within an error correction range of 
the driving system and the control system of the natural 
aspirated vehicle and the motor cycle, and thus air Volume 
flow may be supplied corresponding to the characteristics of 
the natural aspiration internal combustion engine and the 
vehicle. Accordingly, while maintaining the advantages of the 
natural aspirated vehicle and the motorcycle and the charac 
teristics of natural intake having good responsibility upon 
load variation, the Volumetric efficiency may be increased, 
and the carbon emission regulation may be dealt with by 
reducing the fuel consumption of the internal combustion 
engine. Thus, without giving a load to the vehicle and the 
internal combustion engine, the driving loss and driving noise 
may become lower, and the durability may become better. 
Also, the air Supply device may use low power or may not 
need the driving cost, and can be easily installed without 
limitations of a specific location and a mounting direction. 
0.137 Also, it may be selectable whether to increase the 
output by adjusting the amount of fuel or improve the fuel 
efficiency by reducing the fuel consumption as much as the 
Volumetric efficiency of the internal combustion engine 
increases. 
0138 Also, in a fuel cell vehicle, the rotating body accel 
erator may be mounted between the air filter and the fuel cell 
of the fuel cell driving device, and may form a magnetic 
torque with power supplied from the power supply unit of the 
vehicle in according with the instruction of the vehicle, 
thereby operating the expander and thus expanding air to 
supply air to the fuel cell of the fuel cell driving device. 
0.139. Thus, the rotating body accelerator may generate a 
torque from an interaction of the rear rotator and the perma 
nent magnets and the driver coils of the upper rear driver or 
the driver coils using power Supplied from the power Supply 
unit of a vehicle. Thus, the rotating body accelerator may 
operate the complex rotating body and the expander to 
expand air and thus absorb ambient heat, reduce the tempera 
ture and increase the air density, flow rate and flow velocity, 
and thus may supply necessary air Volume flow. Also, the 
rotating body accelerator may increase the amount of power 
from the power Supply unit in accordance with the instruction 
of a vehicle, and may increase the intensity of the magnetic 
field of the driver coils of the upper rear driver using supplied 
power, thereby increasing the torque of the rotating body 
accelerator and thus Supplying more air Volume flow of 
expanded air. Accordingly, without giving a load to a vehicle, 
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the driving loss and the driving noise may become lower, and 
the durability may become better. Also, power consumption 
may be reduced compared to the electric air compressor. 
0140. The power supply unit may supply direct current 
power to the upper rear driver including the permanent mag 
nets and the driver coils, generating a magnetic field and thus 
causing an interaction with the rear rotator, or may supply 
direct current power to the upper rear driver including the 
driver coils, or may supply three-phase alternating current 
power through 3-phase connection, allowing the driver coils 
to generate a magnetic field at a phase angle of about 120 
degrees and interact. 
0.141. In order to supply a large amount of expanded air to 
an air Supply system of the fuel cell driving device, a driving 
force necessary therefor may be needed. Accordingly, perma 
nent magnets may be applied to the rotating body accelerator 
to increase the driving capacity, or the contact area of the 
magnetic field of permanent magnets and the mounting diam 
eter pitch of permanent magnets may be increased to enhance 
the driving force. Also, the gap between permanent magnets 
may be adjusted, or the present invention may be applied in 
plurality to sequentially Supply air Volume flow in accordance 
with the power generation amount of the fuel cell driving 
device. 
0.142 For this, when a vehicle starts up, the power supply 
unit, the Supply power source of which is a power source of 
the vehicle, may recognize the startup of the vehicle, and may 
supply DC power or three-phase AC power to the rotating 
body accelerator to maintain the driving state and receive a 
signal of the vehicle. Thus, the amount of power according to 
a designated driving region may be increased and Supplied by 
a pre-inputted operation formula. 
0.143 Also, in a fuel cell vehicle, the rotating body accel 
erator may be mounted between a heat exchanger and a fuel 
cell of a fuel cell driving device to allow compressed air 
produced in an electric air compressor and cooled in the heat 
exchanger to flow into the air inlet of the expander case, and 
thus may form a magnetic torque by interaction with the 
varying Supercharged pressure, thereby operating the 
expander and thus expanding or accelerating compressed air 
to supply air to the fuel cell. 
0144. Thus, the rotating body accelerator may drive the 
expander to expand or accelerate compressed air and may 
absorb ambient heat, reducing the temperature and increasing 
the air density and the flow velocity. Thus, without giving a 
load to a vehicle, the driving loss and the driving noise can be 
lowered. Also, the durability and the driving cost can be 
improved. Additionally, the response to the variation of super 
charged pressure can be improved. 

Effects of the Present Invention 

0145 The present invention provides an air expanding 
apparatus including an expander, an expander case, and a 
rotating body accelerator, which is mounted between an air 
filter and an inlet pipe of an internal combustion engine in a 
vehicle having durability to Supercharging and drives the 
expander by forming a magnetic torque by interaction with 
intake negative pressure varying with the load of the internal 
combustion engine. Here, air Volume flow corresponding to 
the characteristics of the internal combustion engine and the 
vehicle having durability to Supercharging is Supplied to 
increase the volumetric efficiency of the internal combustion 
engine by being mounted between an air filter and an inlet 
pipe of the internal combustion engine to expand or accelerate 
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air and thus reduce the temperature and increase the air den 
sity, the flow rate and flow velocity. In a low-speed driving 
region and transient section, the torque is increased to shorten 
the spool-up time and thus improve the response characteris 
tic of a vehicle. In order to increase a deficient Supercharged 
pressure Supplied by an existing Supercharger in a low-speed 
region, the fuel consumption of the internal combustion 
engine is reduced. Also, the load of the internal combustion 
engine operated in order to maintain the Supercharged pres 
Sure at a high level in a high-speed driving region is reduced. 
Thus, the air Supply device corresponding to the internal 
combustion engine having high specific power according to 
the carbon emission regulation and the downsizing trend of a 
vehicle is achieved. Without giving a load to a vehicle and an 
internal combustion engine, the driving loss and driving noise 
become lower, and the durability becomes better. Also, the air 
Supply device uses low power or does not need the driving 
cost, and can be easily installed without limitations of a 
specific location and a mounting direction. 
0146 Also, in the rotating body accelerator, the upper rear 
driver interworks with the absorption negative force varying 
with the load of the internal combustion engine including 
permanent magnets and coils or coils and generates a mag 
netic torque with power Supplied from the power Supply unit 
of a vehicle in accordance with the instruction of a vehicle to 
drive the expander, Thus, the present invention increases the 
Volumetric efficiency by expanding or accelerating air to 
reduce the temperature and increase the air density, flow rate 
and flow velocity and thus supplying air volume flow corre 
sponding to the characteristics of an internal combustion 
engine and a vehicle, improves the response characteristics of 
a vehicle by increasing a torque in a low-speed driving region 
and a transient section and thus shortening the spool-up time, 
and additionally improves the volumetric efficiency by 
increasing the driving force in accordance with an instruction 
of a vehicle in a specific driving region and thus Supplying 
expanded air having a high expansion ratio or accelerated air 
having a high acceleration ratio and increased air Volume 
flow. 

0147 Also, in the rotating body accelerator, permanent 
magnets are disposed in the axial diameter direction to the 
rear rotator of the complex rotating body to increase the 
contact area of the permanent magnets and thus increase the 
driving force. Also, the upper rear driver interworks with the 
absorption negative force varying with the load of the internal 
combustion engine including permanent magnets and coils or 
coils and generates a magnetic torque with power Supplied 
from the power Supply unit in accordance with the instruction 
of a vehicle to drive the expander, Thus, the present invention 
increases the Volumetric efficiency by expanding or acceler 
ating air to reduce the temperature and increase the air den 
sity, flow rate and flow velocity and thus Supplying air volume 
flow corresponding to the characteristics of an internal com 
bustion engine and a vehicle, and improves the response 
characteristics of a vehicle by increasing a torque in a low 
speed driving region and a transient section and thus short 
ening the spool-up time. 
0148 Also, by burying the permanent magnets or mag 
netic coating onto the circular rear Surface of the expander 
and thus giving a rotation acceleration function, and reducing 
the inertia moment of the complex rotating body to increase 
the response characteristics with the respect to the load varia 
tion in the rotating body accelerator, the rotating body accel 
erator generates a magnetic force by interaction with the 
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intake negative pressure varying with the load of the internal 
combustion engine, and drives the expander, expanding air to 
reduce the temperature and increase the air density, flow rate 
and flow Velocity and thus Supplying air Volume flow corre 
sponding to the characteristics of an internal combustion 
engine and a vehicle, and improves the response characteris 
tics of a vehicle by increasing a torque in a low-speed driving 
region and a transient section and thus shortening the spool 
up time. 
0149. Also, in the rotating body accelerator, a front driving 
device is added, and thus the contact area of the permanent 
magnets is broadened, increasing the driving force. Thus, by 
interaction with the intake negative pressure varying with the 
load of the internal combustion engine, the rotating body 
accelerator generates a magnetic force to drive the expander, 
expanding or accelerating air to reduce the temperature and 
increase the air density, flow rate and flow velocity and thus 
Supplying air Volume flow corresponding to the characteris 
tics of an internal combustion engine and a vehicle, and 
improves the response characteristics of a vehicle by increas 
ing a torque and thus shortening the spool-up time in a low 
speed driving region and a transient section. 
0150. Also, in the rotating body accelerator, a relay mod 
ule is added, and the upper rear driver includes armature coils, 
Thus, by interaction with the intake negative pressure varying 
with the load of the internal combustion engine, the rotating 
body accelerator generates a magnetic force to drive the 
expander, expanding or accelerating air to reduce the tem 
perature and increase the air density, flow rate and flow veloc 
ity and thus Supplying air Volume flow corresponding to the 
characteristics of an internal combustion engine and a vehicle 
to increase the Volumetric efficiency, and improves the 
response characteristics of a vehicle by increasing a torque 
and thus shortening the spool-up time in a low-speed driving 
region and a transient section. Simultaneously, the upper rear 
driver generates power, and the relay module Supplies power 
within a power range effective for charging of the storage 
battery, minimizing the power generation load charging the 
storage battery of the vehicle. Thus, the power consumption 
for power generation is reduced, or the power generation cost 
consumed for charging a separate storage battery used in 
external power consuming devices is saved. 
0151. Also, the rotating body accelerator includes one of 
the front rotator and the rear rotator of the complex rotating 
body, allowing the manufacturing of various air Supply units 
corresponding to the characteristics of various internal com 
bustion engines and vehicles. Thus, by interaction with the 
intake negative pressure varying with the load of the internal 
combustion engine, the rotating body accelerator generates a 
magnetic force to drive the expander, expanding or acceler 
ating air to reduce the temperature and increase the air den 
sity, flow rate and flow velocity and thus Supplying air volume 
flow corresponding to the characteristics of an internal com 
bustion engine and a vehicle, and improves the response 
characteristics of a vehicle by increasing a torque and thus 
shortening the spool-up time in a low-speed driving region 
and a transient section. 
0152 The present invention also provides an air expand 
ing apparatus including an integral air filter case and driving 
an expander by generating a magnetic force by interaction 
with intake negative pressure varying with the load of an 
internal combustion engine. Thus, the air expanding appara 
tus increases the Volumetric efficiency by being mounted in 
an air filter case and expanding or accelerating air to reduce 
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the temperature and increase the air density, flow rate and 
flow velocity and thus Supplying air Volume flow correspond 
ing to the characteristics of an internal combustion engine and 
a vehicle, improves the response characteristics of a vehicle 
by increasing a torque in a low-speed driving region and a 
transient section and thus shortening the spool-up time, 
absorbs noise to reduce driving sound, reduces the mounting 
space to facilitate the mounting in a vehicle, and particularly, 
secures the mounting space with respect to an existing vehicle 
in which the arrangement of parts of the internal combustion 
engine mounting chamber is determined. 
0153. Also, the present invention also provides an air 
expanding apparatus including an air Supply device which is 
easily mounted between a cooling device and an inlet pipe to 
expand or accelerate compressed air produced in a Super 
charger and cooled in a cooling device, allowing the rotating 
body accelerator to generate a magnetic torque by interaction 
with Supercharged pressure varying with the load of the inter 
nal combustion engine and drive the expander, to reduce the 
temperature of compressed air cooled from the cooling device 
and thus increase the air density and the flow velocity, and 
then Supplies air to an inlet pipe of an internal combustion 
engine in a Supercharging vehicle, regardless of a specific 
location or mounting direction without giving a load to a 
vehicle to an internal combustion engine and causing driving 
loss, driving noise and driving cost. 
0154 Also, in a natural aspirated vehicle and a motor 
cycle, the present invention provides an air expanding appa 
ratus which is mounted between an air filter and an air pipe of 
an internal combustion engine, Supplies air Volume flow cor 
responding to the characteristics of the natural aspirated 
vehicle and the motorcycle by expanding air or accelerating 
air and thus reducing the temperature and increasing the air 
density, flow rate and flow velocity by generating a magnetic 
torque by the rotating body accelerator by interaction with 
intake negative pressure varying with the load of the internal 
combustion engine and thus driving the expander within an 
error correction range of the driving system and the control 
system while maintaining the advantages of the natural aspi 
rated vehicle and the motor cycle, increases the volumetric 
efficiency, deals with the carbon emission regulation by 
reducing the fuel consumption of the internal combustion 
engine, and improves the acceleration force in the transient 
section. Thus, without giving a load to the vehicle and the 
internal combustion engine, the driving loss and driving noise 
are lower, and the durability is better. Also, the air supply 
device uses low power or does not need the driving cost, and 
can be easily installed without limitations of a specific loca 
tion and a mounting direction. 
0155 Also, in a fuel cell vehicle, the present invention 
provides an air expanding apparatus, which is mounted 
between an air filter and a fuel cell of a fuel cell driving 
device, generates a magnetic torque by the rotating body 
accelerator using Supplied power to drive the expander, Sup 
plies air volume flow necessary for a fuel cell of a fuel cell 
driving device by receiving power in a fuel cell vehicle and 
expanding air in accordance with the instruction of a vehicle, 
and is better in driving loss, driving noise, and durability. 
Also, the air expanding apparatus is operated at lower power. 
0156 Also, in a fuel cell vehicle, the rotating body accel 
erator may be mounted between a heat exchanger and a fuel 
cell of a fuel cell driving device to allow compressed air 
produced in an electric air compressor and cooled in the heat 
exchanger to flow into the air inlet of the expander case, and 
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thus may form a magnetic torque by interaction with the 
varying Supercharged pressure, thereby operating the 
expander and thus expanding or accelerating compressed air 
to reduce the temperature, increase the air density and flow 
velocity and then supply air to the fuel cell. Thus, without 
giving a load to the vehicle, the driving loss and driving noise 
become lower, and the durability becomes better. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0157 FIG. 1 is a perspective view illustrating an air 
expanding apparatus (010) according to a first embodiment of 
the present invention; 
0158 FIG. 2 is a perspective view illustrating a frame 
according to a first embodiment of the present invention; 
0159 FIG. 3 is a perspective view illustrating a complex 
rotating body according to a first embodiment of the present 
invention; 
0160 FIG. 4 is a perspective view illustrating a bearing 
module according to a first embodiment of the present inven 
tion; 
0.161 FIG. 5 is a perspective view illustrating a front rota 
tor according to a first embodiment of the present invention; 
0162 FIG. 6 is a perspective view illustrating arear rotator 
according to a first embodiment of the present invention; 
0163 FIG. 7 is a perspective view illustrating a front driver 
according to a first embodiment of the present invention; 
0164 FIG. 8 is a perspective view illustrating a lower rear 
driver according to a first embodiment of the present inven 
tion; 
0.165 FIG. 9 is a perspective view illustrating an upper 
rear driver according to a first embodiment of the present 
invention; 
0166 FIG. 10 is a perspective view illustrating an air 
expanding apparatus (020) increasing and Supplying air Vol 
ume flow in a specific region according to a second embodi 
ment of the present invention; 
0.167 FIGS. 11 and 12 are perspective views illustrating 
an upper rear driver according to a second embodiment of the 
present invention; 
0168 FIG. 13 is a perspective view illustrating an air 
expanding apparatus (030) increasing a driving force by 
increasing a contact area of a magnetic field according to a 
third embodiment of the present invention; 
0169 FIG. 14 is a perspective view illustrating a rear rota 
tor according to a third embodiment of the present invention; 
0170 FIG. 15 is a perspective view illustrating an upper 
rear driver according to a third embodiment of the present 
invention; 
0171 FIG. 16 is a perspective view illustrating an air 
expanding apparatus (040) giving a driving function to an 
expander according to a fourth embodiment of the present 
invention; 
0172 FIG. 17 is a perspective view illustrating an air 
expanding apparatus (050) added with a front driving device 
according to a fifth embodiment of the present invention; 
0173 FIG. 18 is a perspective view illustrating an air 
expanding apparatus (060) simultaneously performing air 
Supply and generation according to a sixth embodiment of the 
present invention; 
0.174 FIG. 19 is a perspective view illustrating an upper 
rear driver according to a sixth embodiment of the present 
invention; 
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0175 FIG. 20 is a perspective view illustrating a relay 
module according to a sixth embodiment of the present inven 
tion; 
0176 FIG. 21 is a circuit view illustrating a power genera 
tor according to a sixth embodiment of the present invention; 
0177 FIG. 22 is a perspective view illustrating an air 
expanding apparatus (010) equipped with an axial flow-type 
expander according to a first embodiment of the present 
invention; 
0.178 FIGS. 23 and 24 are permanent magnet layout views 
illustrating an operation of a rotating body accelerator 
according to embodiments of the present invention; 
0179 FIG. 25 is a perspective view illustrating an air 
expanding apparatus (070) equipped with one rotator accord 
ing to a seventh embodiment of the present invention; and 
0180 FIG. 26 is a perspective view illustrating an air 
expanding apparatus (080) integrally added with an air filter 
case according to an eighth embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0181 Preferred embodiments of the present invention will 
be described below in more detail with reference to the 
accompanying drawings. The present invention may, how 
ever, be embodied in different forms and should not be con 
structed as limited to the embodiments set forth herein. 
Rather, these embodiments are provided so that this disclo 
sure will be thorough and complete, and will fully convey the 
scope of the present invention to those skilled in the art. 
0182. In the drawings, the dimensions of layers and 
regions are exaggerated for clarity of illustration. It will also 
be understood that when a layer (or film) is referred to as 
being on another layer or substrate, it can be directly on the 
other layer or Substrate, or intervening layers may also be 
present. Further, it will be understood that when a layer is 
referred to as being under another layer, it can be directly 
under, and one or more intervening layers may also be 
present. In addition, it will also be understood that when a 
layer is referred to as being between two layers, it can be the 
only layer between the two layers, or one or more intervening 
layers may also be present. Like reference numerals refer to 
like elements throughout. 
0183 Hereinafter, it will be described about an exemplary 
embodiment of the present invention in conjunction with the 
accompanying drawings. 
0184. Hereinafter, components, and combination struc 

tures, actions and operations thereof according to a first 
embodiment will be described. 
0185. First, the components will be described with refer 
ence to the accompanying drawings. 
0186. As shown in FIGS. 1 and 22, an air expanding appa 
ratus 010 of expanding or accelerating and transferring air 
may include an expander 110 Sucking air and giving kinetic 
energy to intake air, an expander case 130 leading external air 
sucked by the expander 110 into the expander 110 at a high 
flow velocity and converting pressure energy of air out of the 
expander 110 into Velocity energy to discharge air, and a 
rotating body accelerator 201 equipped with the expander 
110 and the expander case 130 and driving the expander 110. 
Hereinafter, each component will be described in detail. 
0187. As shown in FIGS. 1, 22, and 23, the rotating body 
accelerator 201 may be equipped with a complex rotating 
body 301 in a frame 210. The magnetic flux of the complex 
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rotating body 301 may be disposed in the axial direction of the 
frame 210. The complex rotating body 301 may be fixed by a 
fixture 231 Such as a Snap ring or a lock nut. Also, a front 
driver 430 and a lower rear driver 440 and an upper rear driver 
450 may be disposed in a circumferential directionaround the 
complex rotating body 301 at a certain interval in the axial 
direction of the complex rotating body 301 and the frame 210 
such that the direction of the magnetic flux is disposed in the 
axial diameter direction of the frame 210. 
0188 Specifically, the rotating body accelerator 201 may 
include the complex rotating body 301, the magnetic flux of 
which is disposed toward the axial direction of the frame 210, 
the front driver 430, the lower rear driver 440 and the upper 
rear driver 450 disposed in a circumferential directionaround 
the complex rotating body 301 at a certain interval in the axial 
direction of the complex rotating body 301 and the frame 210 
such that the direction of the magnetic flux faces the axial 
diameter direction of the frame 210, the frame 210 equipped 
with the drivers 430, 440 and 450 and supporting the rotation 
of the complex rotating body 301, and the fixture 231 for 
fixing the complex rotating body 310 to the frame 210. 
0189 In this configuration, the frame 210, as shown in 
FIGS. 1 and 2, may have permanent magnet holes 213 and 
223 formed in the circumferential axial direction around the 
complex rotating body 301 at a uniform interval in alignment 
with a front reference point 212 and a rear reference point 222 
on the front surface and the rear surface based on the axis of 
the circular-shaped body. Also, the frame 210 may have a 
mounting space 224 of the complex rotating body 301 inside 
the inner circumferential Surface thereof and a bearing cool 
ing space 228 of a concentric shape formed in the front 
direction on the circumferential axial of the rear surface 
thereof. Also, the frame may have a protrusion formed on the 
outer circumferential surface of the body such that a mount 
ing surface 211 of the expander case 130, bolt seating surfaces 
214, bolt holes 215 for fixing the upper rear driver 450, and 
installation Supports 216 are provided. Also, the bearing cool 
ing space 228 and the mounting space 224 of the complex 
rotating body 301 may beformed such that any one of a grease 
lubrication type bearing, an oil lubrication type bearing, an air 
cooling type bearing and a magnetic bearing can be mounted 
therein. 
0.190 Specifically, the frame 210 may have 2n (n is an 
integer equal to or larger than 4) permanent magnet holes 213 
and 223 formed in the circumferential axial direction around 
the complex rotating body 301 at a uniform interval in align 
ment with a front reference point 212 and a rear reference 
point 222 on the front surface and the rear surface based on the 
axis of the circular-shaped body. Also, the frame 210 may 
have a mounting space 224 of the complex rotating body 301 
inside the inner circumferential Surface thereof and a bearing 
cooling space 228 of a concentric shape formed in the front 
direction on the circumferential axial of the rear surface 
thereof. Such that any one of a grease lubrication type bearing, 
an oil lubrication type bearing, an air cooling type bearing and 
a magnetic bearing can be mounted therein. Also, the frame 
may have a protrusion formed on the outer circumferential 
surface of the body such that a mounting surface 211 of the 
expander case 130, fixing seating surfaces 214, bolt holes 215 
for fixing the upper rear driver 450, and installation supports 
216 are provided. 
(0191). As shown in FIGS. 1, 3, and 23, in the complex 
rotating body 301, the bearing module 311 may be mounted 
in the bearing mounting space 224 of the frame 210, and may 
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be fixed with the fixture 231 such as the snap ring or the lock 
nut. The expander 110 and a front rotator 330, the direction of 
the magnetic flux of which is disposed toward the axial direc 
tion of the frame 210, may be together mounted in the bearing 
module 311 at the front side of the frame 210, and may be 
fixed with a lock nut 319 to be disposed in an orthogonal 
direction to the front driver 430 at a certain gap. Also, a rear 
rotator 340, the direction of the magnetic flux of which is 
disposed toward the axial direction of the frame 210, may be 
mounted in the bearing module 311 at the rear side of the 
frame 210, and may be fixed with the lock nut 319 to be 
disposed in an orthogonal direction to the lower rear driver 
440 and the upper rear driver 450 at a certain gap. 
0.192 Specifically, the complex rotating body 301 may 
include the front rotator 330 disposed in an orthogonal direc 
tion at a certain gap in the axial direction of the front driver 
430 and the frame 210 and thus the direction of the magnetic 
flux is disposed toward the axial direction of the frame 210, 
the rear rotator 340 disposed in an orthogonal direction at a 
certain gap in the axial direction of the lower rear driver 440, 
the upper rear driver 450 and the frame 210 and thus the 
direction of the magnetic flux is disposed toward the axial 
direction of the frame 210, the bearing module 311 support 
ing the rotation of the expander 110, the front rotator 330, and 
the rear rotator 340, and the lock nuts 319 for fixing the front 
rotator 330, the rear rotator 340, and the bearing module 311. 
0193 In this configuration, the bearing module 311, as 
shown in FIGS. 1 and 4, may have a bearing mounting Surface 
324, a bearing fixing step 325, a key groove 326 for fixing the 
status of the front rotator 330 and the rear rotator 340 on the 
outer circumferential surface of the body of a round rod 
shape. The bearing module 311 may be mounted with a bear 
ing 321 for supporting the rotation of a rotational axis 323 
having a screw thread 327 on which the lock nut 319 is 
mounted at both ends thereof, and keys 322 for the status may 
be mounted in the key groove 326. 
0194 Also, the bearing module 311 may include any one 
bearing 321 of a grease lubrication type bearing, an oil lubri 
cation type bearing, an air cooling type bearing and a mag 
netic bearing, which does not exceed the tolerance limit 
ensuring the durability life in accordance with the maximum 
RPM of the complex rotating body 301. 
0.195 Specifically, the bearing module 311 may include 
the rotational axis 323 having the bearing mounting Surface 
324, the bearing fixing step 325, and the key groove 326 
formed on the outer circumferential surface of the body of a 
round bar shape and having the screw thread 327 at both ends 
thereof, the bearing 321 including any one of a grease lubri 
cation type bearing, an oil lubrication type bearing, an air 
cooling type bearing and a magnetic bearing, and keys 322 for 
fixing the status. 
0196. The front rotator 330, as shown in FIGS. 1, 5 and 23, 
may include a cylindrical protrusion 337 protruding from the 
center of the body having a disc shape in a backward direc 
tion. The cylindrical protrusion 337 may have a key groove 
338 formed in the inner circumferential surface thereof and 
fixing the status. Permanent magnet holes 335 may beformed 
in the rear surface of the body in alignment with the key 
groove 338 and may be formed at a uniform interval on the 
axial line of the circumference. Permanent magnets may be 
buried in the permanent magnet holes 335 of a front rotational 
plate 333 on which a mounting surface 336 of the expander 
110 and blades 334 are radially formed at a uniform interval 
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Such that N-pole and S-pole are alternately disposed in align 
ment with the key groove 338. 
(0197) Specifically, the front rotator 330 may include the 
front rotational plate 333 having the cylindrical protrusion 
337 protruding from the center of the body having a disc 
shape in a backward direction, having the key groove 338 
formed in the inner circumferential surface thereof and fixing 
the status, having 2n (hereinafter, n is an integer equal to or 
larger than 2) permanent magnet holes 335 formed in the rear 
surface of the body in alignment with the key groove 338 and 
formed at a uniform interval on the axial line of the circum 
ference, and having a shape in which the permanent magnets 
are buried in the permanent magnet holes 335 of the front 
rotational plate 333 on which the mounting surface 336 of the 
expander 110 and the blades 334 are radially formed at a 
uniform interval, and 2n permanent magnets 331 disposed 
such that N-pole and S-pole are alternately buried in the 
permanent magnet holes 335 of the front rotational plate 333 
in alignment with the key groove 338 and the magnetic flux is 
disposed toward the axial direction of the frame 210. 
0198 The rear rotator 340, as shown in FIGS. 1, 6 and 23, 
may include a cylindrical protrusion 347 protruding from the 
center of the body having a disc shape in forward and back 
ward directions. The cylindrical protrusion 347 may have a 
key groove 348 formed in the inner circumferential surface 
thereof. Permanent magnet holes 345 may beformed in align 
ment with the key groove 348 and may beformed at a uniform 
interval on the axial line of the circumference of the body. 
Permanent magnets may be buried in the permanent magnet 
holes 345 of a rear rotational plate 343 such that N-pole and 
S-pole are alternately disposed in alignment with the key 
groove 348. 
(0199 Specifically, the rear rotator 340 may include the 
rear rotational plate 343 having the cylindrical protrusion 347 
protruding from the center of the body having a disc shape in 
forward and backward directions, having the key groove 348 
formed in the inner circumferential surface thereof and fixing 
the status, and having 2n (hereinafter, n is an integer equal to 
or larger than 2) permanent magnet holes 345 formed in 
alignment with the key groove 348 and formed at a uniform 
interval on the axial line of the circumference of the body, and 
2n permanent magnets 341 disposed Such that N-pole and 
S-pole are alternately buried in the permanent magnet holes 
345 of the rear rotational plate 343 in alignment with the key 
groove 348 and the magnetic flux is disposed toward the axial 
direction of the frame 210. 

0200. The front driver 430, as shown in FIGS. 1, 7 and 23, 
may be configured to include permanent magnets 431. The 
permanent magnet 431 may be buried in the permanent mag 
net holes 213 in the front surface of the frame 210 such that 
N-pole and S-pole are alternately disposed in alignment with 
the front reference point 212 of the frame 210. 
0201 Specifically, the front driver 430 may include 2n (n 

is an integer equal to or larger than 4) permanent magnets 431 
which are buried in the permanent magnet holes 213 in the 
front surface of the frame 210 such that N-pole and S-pole are 
alternately disposed in alignment with the front reference 
point 212 of the frame 210 and the magnetic flux is disposed 
toward the axial diameter direction of the frame 210. 

0202 The lower rear driver 440, as shown in FIGS. 1, 7 
and 23, may be configured to include permanent magnets 
441. The permanent magnet 441 may be buried in the perma 
nent magnet holes 223 in the rear surface of the frame 210 
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Such that N-pole and S-pole are alternately disposed in align 
ment with the rear reference point 222 of the frame 210. 
0203 Specifically, the lower rear driver 440 may include 
2n (n is an integer equal to or larger than 4) permanent 
magnets 441 which are buried in the permanent magnet holes 
223 in the rear surface of the frame 210 such that N-pole and 
S-pole are alternately disposed in alignment with the rear 
reference point 222 of the frame 210 and the magnetic flux is 
disposed toward the axial diameter direction of the frame 210. 
0204. The upper rear driver 450, as shown in FIGS. 1, 9 
and 23, may include an upper fixing Support 455 having a 
cylindrical body, one side surface of which is closed and the 
inner circumferential Surface of which has permanent magnet 
holes 456 formed at a uniform interval in alignment with a 
reference point 457 in a circumferential axial direction 
around the rear rotator 340. The upper fixing support may 
include a protrusion in the outer circumferential surface of the 
body to form bolt holes 458 for fixing to the frame 210. The 
permanent magnets 451 may be buried in the permanent 
magnet holes 456 of the upper fixing support 455 such that 
N-pole and S-pole are alternately disposed in alignment with 
the reference point 457. The upper rear driver 450 may be 
fixed to the frame 210 by bolts 459. 
0205 Specifically, the upper rear driver 450 may include 
the upper fixing Support 455 having a cylindrical body, one 
side surface of which is closed and the inner circumferential 
Surface of which has 2n (hereinafter, n is an integer equal to or 
larger than 4) permanent magnet holes 456 formed at a uni 
form interval in alignment with the reference point 457 in a 
circumferential axial directionaround the rear rotator 340 and 
having a protrusion in the outer circumferential Surface of the 
body to form the bolt holes 458 for fixing to the frame 210, 2n 
permanent magnets 451 buried in the permanent magnet 
holes 456 of the upper fixing support 455 such that N-pole and 
S-pole are alternately disposed in alignment with the refer 
ence point 457 and the magnetic flux is disposed toward the 
axial diameter direction of the frame 210, and the bolts 459 
fixed to the frame 210. 

0206. The expander case 130, as shown in FIG. 1, may 
include an air inlet 133 leading intake air to the expander 110. 
a snail-shell shaped scroll 132 in which the inflow cross 
sectional area gradually narrows, an air outlet 134 increasing 
the flow velocity of air flowing into a nozzle 131 space 
defined together with the front rotator 330 and the frame 210 
in a radius direction, collecting air in one place to allow air to 
flow into the expander 110, and converting pressure energy of 
air flowing out from the expander 110 through adiabatic 
expansion into Velocity energy to discharge air, and a mount 
ing Surface mounted onto the rotating body accelerator 201. 
0207. As shown in FIG. 1, in the expander 110, the blade 
112 may have a centrifugal shape. 
0208 Specifically, the expander 110 may have a penetra 
tion hole on the center of the body having a circumferential 
shape, and may include a circular plate 111 on the outer 
circumferential Surface based on the rotation axis at a rear 
side thereof. The blades 112 may be radially disposed on the 
outer circumferential surface of the body. The blades 112 may 
be bent to the rotation direction from the axial vertical radius 
direction to the axial direction of the circular plate 111, and 
thus the flow field may be gradually narrowed. Also, the 
blades 112 may be bent to the counter rotation direction, 
allowing the flow field to be gradually narrowed. 
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0209. As shown in FIG.22, the present invention 010 may 
be configured to include one or more axial flow-type 
expander 110, the expander case 130, and the rotating body 
accelerator 201. 
0210. In the above configuration, the expander case 130 
may include an air inlet 133 leading intake air to the expander 
110, a snail-shell shaped scroll 132 in which the inflow cross 
sectional area gradually narrows, an air outlet 134 increasing 
the flow velocity of air flowing into a nozzle 131 space 
defined together with the front rotator 330 and the frame 210 
in a radius direction, collecting air into a center portion of the 
front surface of the front rotator 330 to allow air to flow into 
the expander 110, and converting pressure energy of air accel 
erated in and flowing out from the expander 110 into Velocity 
energy to discharge air, and a mounting Surface mounted onto 
the rotating body accelerator 201. 
0211. In the expander 110, the blade 112 may have an axial 
flow-type shape. 
0212 Specifically, the expander 110 may have a penetra 
tion hole on the center of the body having a circumferential 
shape, and may include blades 112 radially disposed at a 
uniform interval on the outer circumferential surface of the 
body in the axial direction based on the rotation axis. 
0213 Hereinafter, the combination structure of the com 
ponents will be described in detail. 
0214. The frame 210 mounted with the front driver 430 
and the lower rear driver 440, the bearing module 311, the 
fixture 231 such as a Snap ring or a lock nut, the rear rotator 
340, the lock nut 319, and the upper rear driver 450 may be 
provided. 
0215. Also, the bearing module 311 may be applied with 
any one bearing 321 of a grease lubrication type bearing, an 
oil lubrication type bearing, an air cooling type bearing and a 
magnetic bearing. 
0216) That is, the bearing module 311 may include the 
bearing 321 seated in the bearing mounting space 224 of the 
frame 210 in accordance with the options of the bearings 321, 
and may allow the bearing 321 to be fixed by the fixture 231 
such as the snap ring or the lock nut. Also, the rear rotator 340 
may be mounted onto the rotation axis 323 of the bearing 
module 311 at the rear side of the frame 210, and may be fixed 
by the lock nut 319. Thereafter, the upper rear driver 450 may 
be fixed to the frame 210 by the bolts 459 in alignment with 
the reference point 457 of the upper rear driver 450 and the 
rear reference point 222 of the frame 210. When the grease 
lubrication type bearing or the oil lubrication type bearing 
321 is applied, a sealing cover oran oil seal may be mounted 
onto the rear surface of the frame 210. 
0217. Also, the front rotator 330, the expander 110, the 
lock nut 319, the expander case 130, and expander case bolts 
135 (not shown in FIG. 1) may be provided. 
0218. That is, the front rotator 330 and the expander 110 
may be mounted onto the rotation axis 323 of the bearing 
module 311 at the front side of the frame 210, and may be 
fixed by the lock nut 319. The expander case 130 may be 
mounted onto the expander case mounting Surface 211 of the 
frame, and then may be fixed by the expander case bolts 135. 
0219. Hereinafter, the action and the operation of the com 
ponents will be described. 
0220. In a vehicle in which the blade 112 of the expander 
110 is configured to have a centrifugal shape and thus have 
durability to Supercharging, the rotating body accelerator 201 
may be mounted between the air filter and the inlet pipe of the 
internal combustion engine, and may form a magnetic torque 
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by interaction with the intake negative pressure varying with 
the load of the internal combustion engine, thereby operating 
the expander 110 and thus expanding air to Supply air to the 
inlet pipe of the internal combustion engine. 
0221. As shown in FIG. 1, the rotating body accelerator 
201 may be equipped with the expander 110 and the expander 
case 130. The front rotator 330 of the complex rotator 301 
may face the front driver 430 in an orthogonal direction, and 
the rear rotator 340 may face the lower rear driver 440 and the 
upper rear driver 450 in an orthogonal direction. Also, exter 
nal air may flow into the airinlet 133 of the expandercase 130 
through an airpassage which is connected to the air outlet 134 
via the scroll 132 of the expander case 130, the nozzle 131, 
and the expander 110. 
0222. When a vehicle starts up, external air may flow into 
the air inlet 133 of the expander case 130 by the intake 
negative pressure, and then may pass the expander 110 and 
the nozzle 131 and the scroll 132 of the expander case 130, 
leading to the air outlet 134 of the expander case 130 and 
drawn into the inlet pipe of the internal combustion engine. 
Thus, a rotational moment according to the intake negative 
pressure obtained by multiplying a distance from the 
expander 110 to the air outlet 134 of the expander case 130 
may occur in the expander 110 directly connected to the 
complex rotating body 301, allowing the expander 110 and 
the complex rotating body 301 to operate and rotate at the 
same time. 
0223 Thus, in the rotating body accelerator 201, the rota 
tional moment applied to the expander 110 may allow the 
front rotator 330 and the rear rotator 340 of the complex 
rotating body 301. The front rotator 330 may react with the 
front driver 430 to generate a magnetic torque, and the rear 
rotator 340 may react with the lower rear driver 440 and the 
upper rear driver 450 to generator a magnetic torque. Due to 
the rotational torque, the expander 110 directly connected to 
the complex rotating body 301 may be accelerated and 
rotated. 

0224. Here, the permanent magnets 331 and 334 of the 
front rotator 330 and the rear rotator 340 may be disposed 
such that the direction of the magnetic field faces the axial 
direction of the frame 210 and N-pole and S-pole are alter 
nately disposed, and the permanent magnets 431,441 and 451 
of the lower rear driver 440 and the upper rear driver 450 may 
be disposed such that the direction of the magnetic field faces 
the axial diameter direction of the frame 210 and N-pole and 
S-pole are alternately disposed. Thus, the front driver 430 and 
the lower rear driver 440 and the upper rear driver 450 may 
face the front rotator 330 and the rear rotator 340 at a certain 
gap in an orthogonal direction, and the magnetic flux of the 
permanent magnets 331 and 341 of the front rotator 330 and 
the rear rotator 340 which are rotated by the intake negative 
pressure in a magnetic field formed therearound may form a 
virtual magnetic field rotational moment axis, reacting with 
the permanent magnets 431, 441 and 451 of the front driver 
430 and the lower rear diver 440 and the upper rear driver 450 
by an interaction of an attractive force and a repulsive force of 
the magnetic flux and thus generating a magnetic torque. 
0225. Accordingly, the complex rotating body 301 and the 
expander 110 may acceleratively rotate by interaction with 
the intake negative pressure varying with the load of the 
internal combustion engine due to a resultant force of the 
rotational moment according to the intake negative pressure 
applied to the expander 110 and the rotation moment accord 
ing to the magnetic torque of the front rotator 330 and the rear 

Jan. 14, 2016 

rotator 340 of the complex rotating body 301. Thus, the 
expander 110 may suck external air to give kinetic energy to 
intake air, and the expander case 130 may accelerate external 
air sucked by the expander 110 in the scroll 132 and increase 
the flow velocity of airflowing into the nozzle 131 space in a 
radius direction to collect air in one place and may lead air to 
the expander 110, adiabatically expanding air and allowing 
air to flow to the air outlet 134 of the expander case 130. Thus, 
the pressure energy of air accelerated in the expander 110 
may be converted into the Velocity energy, absorbing ambient 
heat, reducing the temperature, Supplying expanded air 
increased in air density and air volume flow and flow velocity 
and thus improving the Volumetric efficiency without giving 
a load to a vehicle or an internal combustion engine. 
0226. Also, since the front rotator 330 forms the nozzle 
131 space together with the expander case 130 and the frame 
210 and rotates together with the expander 110, the friction 
loss of air flowing from the nozzle 131 to the expander 110 
may be reduced, improving the conversion efficiency of pres 
sure energy into velocity energy. Since the blades 334 formed 
on the front surface of the front rotator 330 has an effect of 
increasing the outer diameter of the air inlet of the expander 
110, the air volume flow flowing into the expander 110 may 
increase. 

0227. Also, when a pressure between the air outlet 134 of 
the expander case 130 and the inlet pipe of the internal com 
bustion engine becomes higher than a preset pressure due to 
rapid close of the throttle valve of the internal combustion 
engine during the load variation, a mechanical or electromag 
netic pressure regulator may be installed to discharge 
expanded air to the atmosphere so as not to give a load to the 
expander 110. 
0228. Also, since the temperature of expanded air adia 
batically expanded in the expander 110 and supplied into the 
inlet pipe of the internal combustion engine drops below 0 
when the expansion ratio becomes equal to or more than 
about 1.4 based on room temperature 20, the inlet pipe of the 
internal combustion engine needs to be overcooled in consid 
eration of temperature of external intake air and temperature 
inside the internal combustion engine mounting chamber in a 
region where four seasons are distinct. Accordingly, when 
expanded air is Supplied at a high expansion ratio, an heat 
exchanger and a water separator may be installed between the 
air outlet 134 of the expander case 130 and the inlet pipe of the 
internal combustion engine to increase the Volumetric effi 
ciency in order to increase the temperature of expanded air to 
a certain level and thus prevent freezing. 
0229. The maximum air volume flow that can be supplied 
into the inlet pipe of the internal combustion engine may be 
determined by RPM of the complex rotating body 301 rotat 
ing in proportion to the intake negative pressure of the internal 
combustion engine in the rotating body accelerator 201, out 
put power obtained by the product of the rotational moment 
resultant force of the expander 110, the front rotator 330 and 
the rear rotator 340, and air supply volume according to the 
expander performance of the air Volume flow and the expan 
sion ratio of the expander 110 having a certain outer diameter 
size. The maximum air volume flow may be determined by 
the maximum torque obtained by adjusting the magnetic den 
sity of the permanent magnets of the rotating body accelerator 
201, the contact area of the magnetic field, the mounting 
diameter pitch of the permanent magnets, and a gap between 
permanent magnets facing each other at a right angle, the 
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length of the blade 334 of the front rotator 330, and the 
specification of the expander 110 according to the Supply 
capacity of air Volume flow. 
0230. Thus, actual air volume flow supplied into the inlet 
pipe of the internal combustion engine may be adjusted by the 
operation intake negative pressure of the internal combustion 
engine, and the adjustment of the intake negative pressure 
may be managed by the fuel amount or the open degree of the 
throttle valve according to the open degree of an accelerator 
pedal operated by a driver in accordance with the vehicle 
driving state. 
0231. Accordingly, the torque of the rotating body accel 
erator 201 and the expander 110 having the expansion ratio 
and the Volume flow expander performance according to the 
displacement Volume may be determined. Also, the area of 
the air inlet of the expander case 130, the distance from the 
center of the expander 110, the width of the nozzle 131, and 
the trim ratio of the outer diameter of the inducer that is the air 
inlet of the expander 110 and the reducer that is the air outlet 
of the expander 110 may be set to be used in accordance with 
the characteristics of the internal combustion engine and a 
vehicle. 

0232 Also, since the torque of the rotating body accelera 
tor 201 can be preset to control the maximum air volume flow 
Supplied into the internal combustion engine, the expander 
110 having a larger flow chart may be applied to comfortably 
use air volume flow necessary even for high RPM of the 
internal combustion engine than the expander 110 Supplying 
air volume flow according to displacement volume is applied. 
0233. In this case, since the expansion ratio is lowered, the 
driving noise can be maintained at a low level. Also, Sufficient 
air volume flow for the maximum RPM of the internal com 
bustion engine can be Supplied, increasing the maximum 
speed of a vehicle. 
0234. Also, since the rotating body accelerator 201 forms 
a certain magnitude of rotational moment even in a rotation 
region of low intake negative pressure by the characteristics 
of the permanent magnets of the drivers 430, 440 and 450 and 
the rotators 330 and 340 of the complex rotating body 301, the 
expander 110 may supply air volume flow with high expan 
sion ratio and high flow velocity at an output power according 
to the product of the rotational moment and the RPM, thereby 
shortening spool-up time in the low speed driving region and 
the dynamic region of a vehicle and thus quickly responding 
to the variation of the load of a vehicle. 

0235 Also, the internal combustion engine having high 
specific power in accordance with the carbon emission regu 
lation and the downsizing trend of a vehicle may be achieved 
by reducing the fuel consumption consumed in the internal 
combustion engine in order to increase a deficient Super 
charged pressure Supplied by an existing Supercharger in a 
low-speed driving area and reducing the load of the internal 
combustion engine operated in order to maintain the Super 
charged pressure in a high-speed driving area. 
0236 Furthermore, since the expander 110 is driven by a 
torque generated from an interaction of an attractive force and 
a repulsive force of the permanent magnets by interaction 
with the intake negative pressure, noise may scarcely occur 
due to high driving efficiency, and the durability may be good 
and the driving cost may not occur. Also, since there is no 
limitation in interaction with other Surrounding parts, instal 
lation may be easy without being limited by a specific loca 
tion or mounting direction. 
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0237 Also, since the maximum RPM of the complex 
rotating body 301 is controlled by adjusting the intensity of 
the magnetic field in accordance with the characteristics of 
the internal combustion engine and the vehicle, for the secure 
ment of durability, any one bearing 321 of the grease lubri 
cation type bearing, the oil lubrication type bearing, the air 
cooling type bearing and the magnetic bearing may be 
selected so as not to exceed the tolerance limit ensuring the 
durability life due to the high-speed rotation. 
0238. In a vehicle in which the blade 112 of the expander 
110 is configured to have an axial flow-type shape and thus 
have durability to Supercharging, the rotating body accelera 
tor 201 may be mounted between the air filter and the inlet 
pipe of the internal combustion engine, and may form a mag 
netic torque by interaction with the intake negative pressure 
varying with the load of the internal combustion engine, 
thereby operating the expander 110 and thus accelerating air 
to Supply air to the inlet pipe of the internal combustion 
engine. 
0239. In the above configuration, due to air flow by the 
intake negative pressure, the expander case 130 may lead 
external air sucked by the expander 110 and increase the flow 
velocity of air flowing into the nozzle 131 space in a radius 
direction of the scroll 132 to collect air into a centerportion of 
the front surface of the front rotator 330, thereby turning to the 
air outlet 134 of the expander case 130 located in an orthogo 
nal direction to the airflow by the rotation of the front rotator 
330 and thus flowing in an axial direction of the expander 110. 
Thus, pressure energy of air accelerated and flowing out of the 
expander 110 may be converted into velocity energy to absorb 
ambient heat and reduce the temperature, thereby Supplying 
accelerated air increased in air density, flow rate and flow 
velocity through the air outlet 134 and thus improving the 
Volumetric efficiency without giving a load to a vehicle oran 
internal combustion engine. 
0240. In this case, a large amount of accelerated air can be 
produced, and thus air Volume flow corresponding to the 
characteristics of the internal combustion engine and the 
vehicle can be supplied. Also, the air volume flow can be 
easily controlled by adjusting the number of the expanders 
110, and the manufacturing cost can be reduced due to the 
simple shape of the expander 110. 
0241 Embodiments for implementing the present inven 
tion 
0242 Hereinafter, components, and combination struc 
tures, actions and operations thereof according to a second 
embodiment will be described. 
0243 First, the components will be described with refer 
ence to the accompanying drawings. 
0244 Compared to the first embodiment, a rotating body 
accelerator 202 according to the second embodiment of the 
present invention 020 may include an upper rear driver 460 
including permanents magnets and coils or coils. The upper 
rear driver 460 may include an upper fixing support 465 
having a cylindrical body, one side Surface of which is closed 
and the inner circumferential Surface and the outer circum 
ferential Surface of which have permanent magnet and coil 
holes 466 formed at a uniform interval in alignment with a 
reference point 467 in a circumferential axial direction and 
circumferential axial diameter direction around the rear rota 
tor 340. The upper fixing support 465 may include a protru 
sion on the outer circumferential surface of the body to form 
bolt holes 468 for fixing to the frame 210. The permanent 
magnets 461 and driver coils 462 or the driver coils 462 may 
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be buried in the permanent magnet and coil holes 466 of the 
upper fixing support 465 such that N-pole and S-pole are 
alternately disposed in alignment with the reference point 
467. The upper rear driver 450 may be fixed to the frame 210 
by bolts 469. 
0245 Also, since other configurations are similar to those 
of the first embodiment, a detailed description thereofwill be 
omitted by referring to the same reference numbers of FIGS. 
1 and 22. 
0246 Specifically, in the rotating body accelerator 202, 
the upper rear driver 460 may include the upper fixing support 
465 having a cylindrical body, one side surface of which is 
closed and the inner circumferential surface and the outer 
circumferential surface of which has 2n (hereinafter, n is an 
integer equal to or larger than 4) permanent magnet and coil 
holes 466 formed at a uniform interval in alignment with the 
reference point 467 in a circumferential axial direction and 
circumferential axial diameter direction around the rear rota 
tor 340 and having a protrusion in the outer circumferential 
surface of the body to form the bolt holes 468 for fixing to the 
frame 210, 2n permanent magnets (n is an integer equal to or 
larger than 4) 461 and driver coils 462 formed by solidifying 
a coil assembly 464 wound around a coil former 463 with 
resin, the magnetic flux of which is disposed in an axial 
diameter direction of the frame 210, or driver coils 462 buried 
in the permanent magnet and coil holes 466 of the upper 
fixing Support 465 Such that at least 1n (n is an integer equal 
to or larger than 2) coils are disposed in the permanent magnet 
and coil holes 466, N-pole and S-pole are alternately disposed 
in alignment with the reference point 467 and the magnetic 
flux is disposed toward the axial diameter direction of the 
frame 210, and the bolts 469 fixed to the frame 210. 
0247. Hereinafter, the combination structure of the com 
ponents will be described in detail. 
0248. Instead of the upper rear driver 450 including the 
permanent magnets 451 among the components of the first 
embodiment, the upper rear driver 460 including permanent 
magnets 461 and driver coils 462 or driver coils 462 may be 
provided. 
0249 That is, while implemented in the same process as 
the first embodiment, the upper rear driver 460 may be fixed 
to the frame 210 by bolts 469 in alignment with the reference 
point 467 of the upper rear driver 460 and the rear reference 
point 222 of the frame 210. Hereinafter, the process may be 
implemented and finished similarly to the first embodiment. 
0250 Hereinafter, the action and the operation of the com 
ponents will be described. 
0251. In a vehicle having durability to supercharging, the 
rotating body accelerator 202 may be mounted between the 
air filter and the inlet pipe of the internal combustion engine, 
and may forma magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine and using power Supplied from a power Supply 
unit of the vehicle, thereby operating the expander 110 and 
thus expanding or accelerating air to Supply air to the inlet 
pipe of the internal combustion engine. 
0252. In the rotating body accelerator 202, the expander 
110 and the complex rotating body 301 may rotate by inter 
action with the intake negative pressure varying with the load 
of the internal combustion engine, and a magnetic field may 
be generated in the driving coils 462 of the upper rear driver 
460 using power Supplied from the power Supply unit in 
accordance with the instruction of a vehicle, allowing the 
permanent magnets 461 and the driver coils 462 of the upper 
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rear driver 460 or the drivercoils 462 to face each other. Thus, 
the magnetic flux of the permanent magnets 341 of the rear 
rotator 340 rotating by the absorption negative force in the 
magnetic field formed around the rear rotator 340 may form a 
virtual magnetic field rotational moment, allowing the lower 
rear driver 440 and the upper rear driver 460 to react with the 
permanent magnets 441 of the lower rear driver 440 and the 
permanent magnets 461 and the driver coils 462 or the driver 
coils 462 of the upper rear driver 460 by an interaction of an 
attractive force and a repulsive force of the magnetic flux and 
thus generating a magnetic torque and operating the expander 
110. 

0253. In this case, in a designated driving region according 
to the instruction of a vehicle, when the power supply unit 
increases and Supplies the amount of power and thus the 
intensity of magnetic field of the driver coils 462 of the upper 
rear driver 460 increases, the torque of the rear rotator 340 
may increase and thus the torque of the complex rotating body 
301 may increase, thereby increasing the expansion ratio in a 
specific driving region and increasing and Supplying air Vol 
ume flow. Thus, the volumetric efficiency may increase. 
0254 The power supply unit may supply direct current 
power to the upper rear driver 460 including the permanent 
magnets 461 and the driver coils 462, generating a magnetic 
field and thus causing an interaction with the rear rotator 340, 
or may supply direct current power to the upper rear driver 
460 including the driver coils 462, or may supply three-phase 
alternating current power through 3-phase connection, allow 
ing the driver coils 462 to generate a magnetic field at a phase 
angle of about 120 degrees and interact. 
0255. As described in the first embodiment, since the 
rotating body accelerator 202 is fixed in output power by the 
product of the torque and RPM of the complex rotating body 
301 rotating in proportion to the intake negative pressure, the 
air volume flow may not be additionally supplied. Accord 
ingly, in a middle-speed and high-speed driving region of a 
vehicle, the amount of power of a vehicle may be increased in 
a designated driving region in order to additionally increase 
the air volume flow. Thus, the intensity of magnetic field of 
the driver coils 462 of the upper rear driver 460 may be 
increased with the Supplied power, increasing the torque of 
the rotating body accelerator 202, changing the expansion 
ratio and the airflow rate of the centrifugal expander 110, and 
thus controlling the air volume flow of the expanded air. 
Accordingly, in a specific driving region, the Volumetric effi 
ciency can be additionally improved by Supplying the air 
Volume flow corresponding to the characteristics of an inter 
nal combustion engine and a vehicle. 
0256 Also, since air gradually expands in the centrifugal 
expander 110, flow rate passing the blade in a low rotation 
region Such as an impeller is low. In this case, breakaway may 
occur on the surface of the blade, and a countercurrent flow 
may partially occur, blocking occurrence of Surging causing 
vibration. Accordingly, even in a low speed section of a 
vehicle, the volumetric efficiency may be additionally 
increased by increasing the amount of power in the driver coil 
462 of the upper rear driver 460 to increase the intensity of the 
magnetic field and thus increasing the torque of the complex 
rotating body 301 and the expander 110 to increase air Vol 
ume flow Supplied. 
0257. In this case, the expansion ratio needs to be 
increased in consideration of the temperature of external 
intake air and the temperature inside the internal combustion 
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engine mounting chamber Such that the inlet pipe of the 
internal combustion engine is not overcooled. 
0258 Also, the blade 112 of the expander 110 may be 
formed into an axial flow-type to accelerate and Supply air, 
and in a specific driving region, the acceleration ratio and the 
air flow rate may be changed to increase and Supply the air 
volume flow, thereby additionally increasing the volumetric 
efficiency. 
0259 For this, when a vehicle starts up, the power supply 

unit, the Supply power Source of which is a storage battery of 
the vehicle, may recognize the startup of the vehicle, and may 
supply certain DC power or three-phase AC power to the 
rotating body accelerator 202 and receive a signal of the 
vehicle. Thus, the amount of power according to a designated 
driving region may be increased and Supplied by a pre-input 
ted operation formula. 
0260 Hereinafter, components, and combination struc 

tures, actions and operations thereof according to a third 
embodiment will be described. 
0261) First, the components will be described with refer 
ence to the accompanying drawings. 
0262 Compared to the first embodiment, as shown in 
FIGS. 13 to 15, and 23, in a rotating body accelerator 203 
according to the third embodiment 030 of the present inven 
tion, the direction of the magnetic flux of the complex rotating 
body 301 may include a rear rotator 350 of a complex rotating 
body 303, the magnetic flux of which is disposed toward an 
axial diameter direction of the frame 210, and a lower rear 
driver 490 and an upper rear driver 470, the magnetic fluxes of 
which are disposed toward an axial direction of the frame 210, 
instead of the rear rotator 340 of the complex rotating body 
301, the magnetic flux of which is disposed toward an axial 
direction of the frame 210, and the lower rear driver 440 and 
the upper rear driver 450, the magnetic fluxes of which are 
disposed toward an axial diameter direction of the frame 210. 
0263. Also, since other configurations are similar to those 
of the first embodiment, a detailed description thereofwill be 
omitted by referring to the same reference numbers of FIGS. 
1 and 22. 
0264. Specifically, in the rotating body accelerator 203, 
the magnetic flux of the rear rotator 350 of the complex 
rotating body 303 may be disposed toward an axial diameter 
direction of the frame 210, and the magnetic fluxes of the 
lower rear driver 490 and the upper rear driver 470 may be 
disposed toward an axial direction of the frame 210. 
0265. In the above configuration, the rear rotator 350 of 
the complex rotating body 303, as shown in FIGS. 13 and 14, 
may include a cylindrical protrusion 357 protruding in for 
ward and backward directions from the center of the body 
having a cylindrical shape, one side of which is closed. The 
cylindrical protrusion 357 may have a key groove 358 formed 
in the inner circumferential Surface thereof. Permanent mag 
net holes 356 may beformed in alignment with the key groove 
358 and may be formed at a uniform interval in an axial 
direction of the frame 210. Permanent magnets 352 may be 
buried in the permanent magnet holes 356 of a rear rotational 
plate 353 such that N-pole and S-pole are alternately disposed 
in alignment with the key groove 358. 
0266 Specifically, the rear rotator 350 of the complex 
rotating body 303 may include the rear rotational plate 353 
having the cylindrical protrusion 357 protruding in forward 
and backward directions from the center of the body having a 
cylindrical shape, one side of which is closed, having the key 
groove 358 formed in the inner circumferential surface 
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thereof and fixing the status, and having 2n (hereinafter, n is 
an integer equal to or larger than 2) permanent magnet holes 
356 formed in alignment with the key groove 358 and formed 
at a uniform interval in an axial direction of the frame 210, 
and 2npermanent magnets 352 disposed such that N-pole and 
S-pole are alternately buried in the permanent magnet holes 
356 of the rear rotational plate 353 in alignment with the key 
groove 358 and the magnetic flux is disposed toward the axial 
diameter direction of the frame 210. 

0267. The upper rear driver 470, as shown in FIGS. 13 and 
15, may include an upper fixing Support 475 having a cylin 
drical body, one side Surface of which is closed, and having 
permanent magnet holes 476 formed at a uniform interval in 
the closed surface of the body in alignment with a reference 
point 477 in a circumferential axial direction around the rear 
rotator 350. The upper fixing support may include a protru 
sion in the outer circumferential surface of the body to form 
bolt holes 478 for fixing to the frame 210. The permanent 
magnets 472 may be buried in the permanent magnet holes 
476 of the upper fixing support 475 such that N-pole and 
S-pole are alternately disposed in alignment with the refer 
ence point 477. The upper rear driver 470 may be fixed to the 
frame 210 by bolts 479. 
0268 Specifically, the upper rear driver 470 may include 
the upper fixing Support 475 having a cylindrical body, one 
side surface of which is closed and the inner surface of which 
has 2n (hereinafter, n is an integer equal to or larger than 4) 
permanent magnet holes 476 formed at a uniform interval in 
alignment with the reference point 477 in a circumferential 
axial direction around the rear rotator 350 and having a pro 
trusion in the outer circumferential surface of the body to 
form the bolt holes 478 for fixing to the frame 210, 2n per 
manent magnets 472 buried in the permanent magnet holes 
476 of the upper fixing support 475 such that N-pole and 
S-pole are alternately disposed in alignment with the refer 
ence point 477 and the magnetic flux is disposed toward the 
axial direction of the frame 210, and the bolts 479 fixed to the 
frame 210. 

0269. The lower rear driver 490, as shown in FIG. 13, may 
be configured to include permanent magnets 492. The per 
manent magnet 492 may be buried in the permanent magnet 
holes 223 in the rear surface of the frame 210 such that N-pole 
and S-pole are alternately disposed in alignment with the rear 
reference point 222 of the frame 210. 
(0270. Specifically, the lower rear driver 490 may include 
2n (n is an integer equal to or larger than 4) permanent 
magnets 492 which are buried in the permanent magnet holes 
223 in the rear surface of the frame 210 such that N-pole and 
S-pole are alternately disposed in alignment with the rear 
reference point 222 of the frame 210 and the magnetic flux is 
disposed toward an axial direction of the frame 210. 
0271 Hereinafter, the combination structure of the com 
ponents will be described in detail. 
0272 Instead of the rear rotator 340, the frame 210 
mounted with the front driver 430 and the lower rear driver 
440, and the upper rear driver 450 among the components of 
the first embodiment, the rear rotator 350 having a magnetic 
flux direction toward an axial diameter direction of the frame 
210, the frame 210 mounted with the front driver 430 and the 
lower rear driver 490 having a magnetic flux direction toward 
the axial direction of the frame 210, and the upper rear driver 
having a magnetic flux toward an axial direction of the frame 
210 may be provided. 
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0273 That is, similarly to the first embodiment, the rear 
rotator 350 may be mounted onto the rotation axis 323 of the 
bearing module 311 of the complex rotating body 323, and 
may be fixed by the lock nut 319. Thereafter, the upper rear 
driver 470 may be fixed to the frame 210 by the bolts 479 in 
alignment with the reference point 477 of the upper rear 
driver 470 and the rear reference point 222 of the frame 210. 
Hereinafter, the process may be implemented and finished 
similarly to the first embodiment. 
0274. Hereinafter, the action and the operation of the com 
ponents will be described. 
0275. In a vehicle having durability to supercharging, the 
rotating body accelerator 203 may be mounted between the 
air filter and the inlet pipe of the internal combustion engine, 
and may forma magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander 110 and thus 
expanding or accelerating air to Supply air to the inlet pipe of 
the internal combustion engine. 
0276. In the rotating body accelerator 203, the permanent 
magnets 352 of the rear rotator 350 of the complex rotating 
body 303 may be disposed such that the direction of the 
magnetic field faces the axial diameter direction of the frame 
210 and N-pole and S-pole are alternately disposed, and the 
permanent magnets 492 and 472 of the lower rear driver 490 
and the upper rear driver 470 may be disposed such that the 
direction of the magnetic field faces the axial direction of the 
frame 210 and N-pole and S-pole are alternately disposed. 
Thus, the lower rear driver 490 and the upper rear driver 470 
may face the rear rotator 350 at a certain gap in an orthogonal 
direction, and the magnetic flux of the permanent magnets 
352 of the rear rotator 350 which are rotated by the intake 
negative pressure in a magnetic field formed therearound may 
form a virtual magnetic field rotational moment axis, reacting 
with the permanent magnets 492 and 472 of the lower rear 
diver 490 and the upper rear driver 470 by an interaction of an 
attractive force and a repulsive force of the magnetic flux and 
thus generating a magnetic torque and driving the expander 
110. 
0277 Accordingly, the interaction contact area of the per 
manent magnet 352 of the rear rotator 350 and the permanent 
magnet 492 and 472 of the lower rear driver 490 and the upper 
rear driver 470 can be broadened. Thus, the torque of the 
complex rotating body 303 and the expander 110 can be 
increased, expanding and accelerating air and thus absorbing 
ambient heat, reducing the temperature and increasing the air 
density, the flow rate and the flow velocity. Accordingly, air 
volume flow corresponding to the characteristics of the inter 
nal combustion engine and the vehicle can be supplied, 
increasing the Volumetric efficiency. 
0278 Hereinafter, components, and combination struc 

tures, actions and operations thereof according to a fourth 
embodiment will be described. 
(0279 First, the components will be described with refer 
ence to the accompanying drawings. 
0280 Compared to the first embodiment, as shown in 
FIGS. 16 and 24, instead of the expander 110, the front rotator 
330 of the complex rotating body 301 including the perma 
nent magnets 331, and the frame 210 equipped with the front 
driver 430 such that the permanent magnet holes 213 are 
formed on the front surface thereof in the circumferential 
axial direction around the front rotator 330, in this embodi 
ment 040, the expander 140 may have the permanent magnet 
holes 145 formed on the axial line of the circumference at a 
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uniform interval in alignment with the reference point 143 on 
the rear surface of the circular plate 111 of the body. The 
permanent magnets 141 may be buried in the permanent 
magnet holes 145 such that N-pole and S-pole are alternately 
disposed in alignment with the reference point 143, or the 
magnet coatings 142 may be disposed at a uniform interval in 
alignment with the reference point 143 on the rear surface of 
the circular plate 111 of the body such that N-pole and S-pole 
are alternately disposed on the axial line of the circumference. 
In the rotating body accelerator 204, the complex rotating 
body 304 may use the front rotator 330 as the spacer 339, and 
the frame 210 may have the permanent magnet holes 213 
formed at a uniform interval on the front surface thereof and 
formed in a circumferential axial direction around the 
expander 140. 
0281 Also, since other configurations are similar to those 
of the first embodiment, a detailed description thereofwill be 
omitted by referring to the same reference numbers of FIGS. 
1 and 22. 
0282 Specifically, the expander 140 may have 2n (here 
inafter, n is an integer equal to or larger than 2) permanent 
magnet holes 145 formed on the axial line of the circumfer 
ence at a uniform interval in alignment with a reference point 
143 on the rear surface of a circular plate 111 of the body. 2n 
permanent magnets 141 may be buried in the permanent 
magnet holes 145 such that N-pole and S-pole are alternately 
disposed in the reference point 143 in an axial direction of the 
frame, or 2n magnet coatings 142 may be disposed at a 
uniform interval in alignment with the reference point 143 on 
the rear surface of the circular plate 111 such that N-pole and 
S-pole are alternately disposed on the axial line of the cir 
cumference. In the rotating body accelerator 204, the com 
plex rotating body 304 may use the front rotator 330 as a 
spacer 339, and the frame 210 may have 2n (n is an integer 
equal to or larger than 4) permanent magnet holes 213 formed 
at a uniform interval on the front surface thereof and formed 
in a circumferential axial direction around the expander 140. 
0283 Hereinafter, the combination structure of the com 
ponents will be described in detail. 
0284 Among the components of the first embodiment, 
instead of the expander 110, the front rotator 330 of the 
complex rotating body 301 including the permanent magnets 
331, and the frame 210 equipped with the front driver 430 
having the permanent magnet holes 213 formed in a circum 
ferential axial direction around the front rotator 330, the 
expander 140 in which the permanent magnets 141 are buried 
in the rear surface of the circular plate 111 or the magnetic 
coating 142 is formed, the spacer 339 of the complex rotating 
body 304, and the frame 210 equipped with the front driver 
430 having the permanent magnet holes 213 formed on the 
front surface thereof in a circumferential axial direction 
around the expander 140 may be provided. 
0285 That is, similarly to the first embodiment, the spacer 
339 and the expander 140 may be together mounted onto the 
rotation axis 323 of the bearing module 311 at the front side 
of the frame 210, and may be fixed by the lock nut 319. 
Hereinafter, the process may be implemented and finished 
similarly to the first embodiment. 
0286. Hereinafter, the action and the operation of the com 
ponents will be described. 
0287. In a vehicle having durability to supercharging, the 
rotating body accelerator 204 may be mounted between the 
air filter and the inlet pipe of the internal combustion engine, 
and may form a magnetic torque by interaction with the intake 
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negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander 140 and thus 
expanding air to Supply air to the inlet pipe of the internal 
combustion engine. 
0288. In the above configuration, an accelerating rotation 
function which the front rotator 330 performs may be given to 
the expander 140, and the inertia moment of the complex 
rotating body 304 may be reduced, relatively increasing the 
responsibility to the load variation and thus increasing the 
torque. Thus, the expander 140 may be driven to expand air 
and absorb ambient heat to reduce the temperature and 
increase the air density, the flow rate and the flow velocity, 
Supplying air Volume flow corresponding to the characteris 
tics of the internal combustion engine and the vehicle and thus 
increasing the Volumetric efficiency. 
0289 Hereinafter, components of a fifth embodiment will 
be described. 

0290 Compared to the first embodiment, as shown in 
FIGS. 17 and 24, in this embodiment 050, a front driving 
device 420 may be added to a rotating body accelerator 201. 
The front driving device 420 may include a front fixing Sup 
port 425 having permanent magnet holes 426 formed at a 
uniform interval in one side Surface of the body in alignment 
with a reference point 427 on the same axial line of the 
circumference as the permanent magnet holes 213 in the front 
Surface of the frame 210 and having an expander case mount 
ing surface 424 and bolt holes 428 for fixing to the frame 210 
formed in the other side surface of the body. The permanent 
magnets 421 may be buried in the permanent magnet holes 
426 of the front fixing support 425 such that N-pole and 
S-pole are alternately disposed in alignment with the refer 
ence point 427. The front driving device 420 may be fixed to 
the frame 210 by bolts 429. 
0291. Here, the frame 210 may have bolt holes 218 for 
fixing the front driving device 420 formed in the front surface 
thereof. The blade 334 formed in the front surface of the front 
rotator 330 of the complex rotating body 301 may be 
removed. The front rotator 330 of the complex rotating body 
may include a cylindrical protrusion onto which the expander 
110 is mounted. 

0292 Also, since other configurations are similar to those 
of the first embodiment, a detailed description thereofwill be 
omitted by referring to the same reference numbers of FIGS. 
1 and 22. 

0293 Specifically, the rotating body accelerator 205 may 
include the front fixing support 425 having a cylindrical body, 
having 2n (hereinafter, n is an integer equal to or larger than 
4) permanent magnet holes 426 formed at a uniform interval 
in alignment with the reference point 427 in one side surface 
of the body on the same axial line of the circumference as the 
permanent magnet holes 213 in the front surface of the frame 
210, and having the expander case mounting Surface 424 and 
the bolt holes 428 for fixing to the frame 210 in the other side 
Surface of the body, 2n permanent magnets 421 buried in the 
permanent magnet holes 426 of the front fixing support 425 
Such that N-pole and S-pole are alternately disposed in align 
ment with the reference point 427 and the magnetic flux is 
disposed toward the axial diameter direction of the frame 210, 
and the bolts 429 fixed to the frame 210. 

0294. Hereinafter, the combination structure of the com 
ponents will be described in detail. 
0295. In addition to the configuration of the first embodi 
ment, the front driving device 420 may be provided. 
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0296 That is, while implemented in the same process as 
the first embodiment, the front driving device 420 may be 
fixed to the frame 210 by bolts 429 in alignment with the 
reference point 427 of the front driving device 420 and the 
front reference point 212 of the frame 210 when the front 
rotator 330 is mounted. Also, the expander case 130 may be 
mounted onto the expander case mounting Surface 424 of the 
front driving device 420, and may be fixed by the expander 
case bolts 135. Hereinafter, the process may be implemented 
and finished similarly to the first embodiment. 
0297 Hereinafter, the action and the operation of the com 
ponents will be described. 
0298. In a vehicle having durability to supercharging, the 
rotating body accelerator 205 may be mounted between the 
air filter and the inlet pipe of the internal combustion engine, 
and may form a magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander 110 and thus 
expanding or accelerating air to Supply air to the inlet pipe of 
the internal combustion engine. 
0299. In the above configuration, the contact area of the 
permanent magnets of the rotating body accelerator 205 may 
be broadened. Thus, the permanent magnets 331 of the front 
rotator 330 of the complex rotating body 301 may react with 
the permanent magnets 421 of the front driving device 420 
and the permanent magnet 431 of the front driver 430 by an 
interaction of an attractive force and a repulsive force of the 
magnetic flux. Thus, the torque of the complex rotating body 
301 and the expander 110 can be increased, sucking air and 
producing expanded air or accelerated air and thus absorbing 
ambient air to reduce the temperature and increase the air 
density, the flow rate and the flow velocity. Accordingly, air 
volume flow corresponding to the characteristics of the inter 
nal combustion engine and the vehicle can be supplied, 
increasing the Volumetric efficiency. 
0300 Hereinafter, components, and combination struc 
tures, actions and operations thereof according to a sixth 
embodiment will be described. 
0301 First, the components will be described with refer 
ence to the accompanying drawings. 
0302 Compared to the first embodiment, as shown in 
FIGS. 18 to 21 and 24, in this embodiment 060, a rotating 
body accelerator 206 may produce power with an upper rear 
driver 510 including coils instead of the upper rear driver 450 
including the permanent magnets 451. AC power produced by 
the upper rear driver 510 may be converted into DC power to 
be transmitted to a storage battery 550 by a relay module 530. 
0303 Also, since other configurations are similar to those 
of the first embodiment, a detailed description thereofwill be 
omitted by referring to the same reference numbers of FIGS. 
1 and 22. 
0304 Specifically, the rotating body accelerator 206 may 
be added with the relay module 530. The upper rear driver 510 
may produce three-phase AC power, and three-phase AC 
power produced by the upper rear driver 510 may be con 
verted into DC power to be transmitted to the storage battery 
550 by the relay module 530. 
0305. In the above configuration, the upper rear driver 
510, as shown in FIGS. 18, 19 and 21, may include an upper 
fixing support 515 having a cylindrical body, the inner surface 
of which is closed, and having coil holes 516 formed on the 
same circumferential axial line as the permanent magnet 
holes 345 of the rear rotator 340 at a uniform interval in the 
closed surface of the body in alignment with a reference point 
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517. The upper fixing support 515 may include a protrusion in 
the outer circumferential surface of the body to form bolt 
holes 518 for fixing to the frame 210. The armature coils 512 
may be buried in three-phase arrangement in the coil holes 
516 of the upper fixing support 515 in alignment with the 
reference point 517, and then the upper rear driver 510 may be 
fixed to the frame 210 by bolts 519. 
0306 Specifically, the upper rear driver 510 may include 
the upper fixing support 515 having a cylindrical body, one 
side surface of which is closed and the inner surface of which 
has 3n (hereinafter, n is an integer equal to or larger than 2) 
coil holes 516 formed at a uniform interval in alignment with 
the reference point 517 on the same axial line of the circum 
ference as the permanent magnet holes 345 of the rear rotator 
340 and having a protrusion in the outer circumferential sur 
face of the body to form the bolt holes 518 for fixing to the 
frame 210, 3n armature coils 516 buried in a three-phase 
arrangement in the coil holes 516 of the upper fixing support 
515 in alignment with the reference point 517 and formed by 
solidifying a coil assembly 514 wound around a three-phase 
connected coil former 513 with resin such that the magnetic 
flux is disposed toward the axial direction of the frame 210, 
and the bolts 519 fixed to the frame 210. 
0307. The relay module 530, as shown in FIGS. 18, 20 and 
21, may convert three-phase AC power produced by the upper 
rear driver 510 into DC power, and relays 532 and 533 may 
transmit power necessary for charging of the storage battery 
550. Other power may be consumed in load dummy 531. 
0308 Specifically, the relay module 530 may include a 
rectifier 520 converting three-phase AC power into DC 
power, a relay 532 outputting power when an output Voltage 
reaches a certain Voltage effective for charging of the storage 
battery 550 and thus the contact is closed, a relay 533 con 
nected to an outputside of the relay 532 to transmit generation 
power to the storage battery 550 and preventing the storage 
battery 550 from being overcharged by transmitting genera 
tion power to the load dummy 531 when the output voltage 
reaches a Voltage effective for charge of the storage battery 
550 and the contact is opened, the load dummy 531 consum 
ing generation power received from the relays 532 and 533, 
and a reverse current preventing device 535 for preventing a 
reversal of a current from the storage battery 550, fuses 536, 
an installation member 538 mounted with the fuses 536, and 
a case 539. 
0309 Hereinafter, the combination structure of the com 
ponents will be described in detail. 
0310. Instead of the upper rear driver 450 including the 
permanent magnets 451 among the components of the first 
embodiment, the upper rear driver 510 including armature 
coils 512 and the relay module 530 may be provided. 
0311. That is, while implemented in the same process as 
the first embodiment, the upper rear driver 510 may be fixed 
to the frame 210 by bolts 519 in alignment with the reference 
point 517 of the upper rear driver 510 and the rear reference 
point 222 of the frame 210, and the relay module 530 may be 
connected. Hereinafter, the process may be implemented and 
finished similarly to the first embodiment. 
0312 Hereinafter, the action and the operation of the com 
ponents will be described. 
0313. In a vehicle having durability to supercharging, the 
rotating body accelerator 206 may be mounted between the 
air filter and the inlet pipe of the internal combustion engine, 
and may forma magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
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bustion engine, thereby operating the expander 110 and thus 
expanding or accelerating air to Supply air to the inlet pipe of 
the internal combustion engine and producing and Supplying 
power to the storage battery. 
0314. In the rotating body accelerator 206, the front rotator 
330 and the rear rotator 340 of the complex rotating body 301 
may rotate in response to the front driver 430 and the lower 
rear driver 440 to drive the expander 110. The magnetic flux 
may be intermitted to the armature coils 512 of the upper rear 
driver 510 disposed at a phase angle of about 120 degrees 
facing the rear rotator 340 of the complex rotating body 301 
at a certain gap, generating an induced electromotive force 
and thus producing three-phase AC power. The relays 532 and 
533 of the relay module 530 may operate when a vehicle starts 
up and the power Supply is connected. Three-phase AC power 
produced by the upper rear driver 510 may be converted into 
DC power by the rectifier 520 and thus generation power 
within an effective Voltage range may be transmitted for 
charging of the storage battery 550. Other generation power 
may be consumed in the load dummy 531 and generated heat 
may be cooled by head wind during the driving. 
0315 Accordingly, air may be expanded or accelerated to 
be supplied to the inlet pipe of the internal combustion engine, 
and power produced by the upper rear driver 510 may be 
Supplied within an effective Voltage range for charging of the 
storage battery. Thus, the charging state of the storage battery 
550 may be maintained good, minimizing the power genera 
tion load for charging the storage battery 550 of a vehicle and 
thus reducing the fuel consumption for power generation. 
Also, power may be separately Supplied to the storage battery 
550, allowing external power consuming devices to operate 
and thus saving the power generation cost without giving a 
power generation load to the internal combustion engine. 
0316 Hereinafter, components, and combination struc 
tures, actions and operations thereof according to a seventh 
embodiment will be described. 

0317 First, the components will be described with refer 
ence to the accompanying drawings. 
0318 Compared to the first embodiment, as shown in FIG. 
25, this embodiment 070 may include a rotating body accel 
erator 207 including a complex rotating body 307 including 
one of the front rotator 330 and the rear rotator 340 instead of 
the complex rotating body 301 including the front rotator 330 
and the rear rotator 340. 

0319. Here, the frame 210 may be mounted with one of the 
front driver 430 and the lower rear driver 440, and the bearing 
module 311 of the complex rotating body 307 may be 
mounted with a key 322 for fixing the status of one of the front 
rotator 330 and the rear rotator 340. 

0320 Also, since other configurations are similar to those 
of the first embodiment, a detailed description thereofwill be 
omitted by referring to the same reference numbers of FIGS. 
1 and 22. 
0321 Specifically, the rotating body accelerator 207 may 
include the complex rotating body 307 including one of the 
front rotator 330 and the rear rotator 340. 

0322. Hereinafter, the combination structure of the com 
ponents will be described in detail. 
0323 Among the components of the first embodiment, the 
complex rotating body 307 including one of the front rotator 
330 and the rear rotator 340 may be provided instead of the 
complex rotating body 301 including the front rotator 330 and 
the rear rotator 340. 
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0324. That is, while being implemented in the same pro 
cess as the first embodiment, the complex rotating body 307 
including one of the front rotator 330 and the rear rotator 340 
of the complex rotating body 301 may be fixed to the frame 
210 by the fixture 231 such as the snap ring or the lock nut, 
and then may be implemented and finished similarly to the 
first embodiment. 
0325 Hereinafter, the action and the operation of the com 
ponents will be described. 
0326 In a vehicle having durability to supercharging, the 
rotating body accelerator 207 may be mounted between the 
air filter and the inlet pipe of the internal combustion engine, 
and may forma magnetic torque by interaction with the intake 
negative pressure varying with the load of the internal com 
bustion engine, thereby operating the expander 110 and thus 
expanding or accelerating air to Supply air to the inlet pipe of 
the internal combustion engine. 
0327. In the above configuration, the rotating body accel 
erator 207 may operate the expander 110 to expand or accel 
erate air to reduce the temperature and thus increase the air 
density, the flow rate and the flow velocity. Thus, various 
kinds of air Supply devices for Supplying air Volume flow 
corresponding to the internal combustion engine and the 
vehicle can be manufactured to deal with the characteristics 
of various internal combustion engines and the vehicles. 
0328 Hereinafter, components, and combination struc 

tures, actions and operations thereof according to an eighth 
embodiment will be described. 
0329. First, the components will be described with refer 
ence to the accompanying drawings. 
0330 Compared to the first embodiment, as shown in FIG. 
26, this embodiment 080 may be added with an integral air 
filter case 560 including an air filter upper case 561, a con 
nection tube 564, an air filter 563, and an air filter lower case 
562, and may be embedded with the rotating body accelerator 
201 equipped with the expander 110 and the expander case 
130. 
0331. Also, since other configurations are similar to those 
of the first embodiment, a detailed description thereofwill be 
omitted by referring to the same reference numbers of FIGS. 
1 and 22. 
0332 Specifically, the rotating body accelerator 201 
equipped with the expander 110 and the expander case 130 
may be embedded, and the integral air filter case 560 includ 
ing the air filter upper case 561, the connection tube 564, the 
air filter 563, and the air filter lower case 562 may be added. 
0333 Hereinafter, the combination structure of the com 
ponents will be described in detail. 
0334. In addition to the components of the first embodi 
ment, the integral air filter case 560 including the air filter 
upper case 561, the connection tube 564, the air filter 563, and 
the air filter lower case 562 may be provided. 
0335 That is, the connection tubes 564 may be mounted in 
the rotating body accelerator 201 equipped with the expander 
110 and the expander case 130, and then may be mounted in 
the air filter upper case 561. Thereafter, the air filter 563 and 
the air filter lower case 562 may be mounted and finished. 
0336. Hereinafter, the action and the operation of the com 
ponents will be described. 
0337. In a vehicle having durability to supercharging, the 
rotating body accelerator 201 may be mounted onto the inlet 
pipe of the internal combustion engine, and may form a mag 
netic torque by interaction with the intake negative pressure 
varying with the load of the internal combustion engine, 
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thereby operating the expander 110 and thus expanding or 
accelerating air to supply air to the inlet pipe of the internal 
combustion engine. 
0338. In the above configuration, according to this 
embodiment 080, the integral air filter case 560 can absorb 
noise and thus reduce driving noise. Also, the mounting space 
can be reduced, thereby facilitating the installation and par 
ticularly securing a larger mounting space with respect to an 
existing vehicle in which the arrangement of the parts of the 
internal combustion engine mounting chamber is determined. 
0339 Hereinafter, components, and actions and opera 
tions thereof according to a ninth embodiment will be 
described. 
0340. As shown in FIGS. 1, 22 and 23, in a supercharging 
vehicle configured in accordance with the first embodiment 
010, the rotating body accelerator 201 may be mounted 
between the cooling device and the inlet pipe of the internal 
combustion engine to allow compressed air produced in the 
Supercharger and cooled in the cooling device to flow into the 
air inlet 133, and thus may form a magnetic torque by inter 
action with the Supercharged pressure varying with the load 
of the internal combustion engine, thereby operating the 
expander 110 and thus expanding or accelerating compressed 
air to supply air to the inlet pipe of the internal combustion 
engine and increase the Supercharging efficiency. 
0341 Thus, the rotating body accelerator 201 may drive 
the expander 110 to expand or accelerate compressed air and 
may absorb ambient heat, reducing the temperature and 
increasing the air density and the flow velocity. Thus, it is 
possible to deal with Supercharging temperature increased 
due to downsizing and specific power improvement of the 
internal combustion engine and improve the Volumetric effi 
ciency of the internal combustion engine for satisfying the 
CO emission according to the emission regulation. Without 
giving a load to an internal combustion engine or a vehicle, 
the driving loss and the driving noise can be lowered. Also, 
the durability and the driving cost can be improved, and the 
rotating body accelerator 201 can be easily mounted without 
regard to the mounting direction. 
0342. In this case, the expansion ratio and the acceleration 
ratio may be minimized such that the inlet pipe of the internal 
combustion engine is not overcooled due to excessively low 
temperature of expanded air or accelerated air. 
0343 Hereinafter, components, and actions and opera 
tions thereof according to a tenth embodiment will be 
described. 

0344 As shown in FIGS. 1, 22 and 23, in the natural 
aspirated vehicle and the motor cycle configured in accor 
dance with the first embodiment 010, the rotating body accel 
erator 201 may be mounted between the air filter and the inlet 
pipe of the internal combustion engine, and may form a mag 
netic torque by interaction with the intake negative pressure 
varying with the load of the internal combustion engine, 
thereby operating the expander 110 and thus expanding or 
accelerating air to supply air to the inlet pipe of the internal 
combustion engine. 
0345 Thus, the temperature may be lowered by absorbing 
ambient heat and the air density, the flow rate and the flow 
Velocity may be increased within an error correction range of 
the driving system and the control system of the natural 
aspirated vehicle and the motor cycle, and thus air Volume 
flow may be supplied corresponding to the characteristics of 
the internal combustion engine and the vehicle. Accordingly, 
while maintaining the advantages of the natural aspirated 
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vehicle and the motorcycle and the characteristics of natural 
intake having good responsibility upon load variation, the 
Volumetric efficiency may be increased, and the carbon emis 
sion regulation may be dealt with by reducing the fuel con 
Sumption of the internal combustion engine. Thus, without 
giving a load to the vehicle and the internal combustion 
engine, the driving loss and driving noise may become lower, 
and the durability may become better. Also, the air supply 
device may use low power or may not need the driving cost, 
and can be easily installed without limitations of a specific 
location and a mounting direction. 
0346. Also, it may be selectable whether to increase the 
output by adjusting the amount of fuel or improve the fuel 
efficiency by reducing the fuel consumption as much as the 
Volumetric efficiency of the internal combustion engine 
increases. 
0347 Hereinafter, components, and actions and opera 
tions thereof according to an eleventh embodiment will be 
described. 

0348. As shown in FIGS. 10 and 23, in a fuel cell vehicle 
configured in accordance with the second embodiment 020, 
the rotating body accelerator 202 may be mounted between 
the air filter and the fuel cell of the fuel cell driving device, and 
may form a magnetic torque with power Supplied from the 
power Supply unit of the vehicle inaccording with the instruc 
tion of the vehicle, thereby operating the expander 110 and 
thus expanding air to supply air to the fuel cell of the fuel cell 
driving device. 
0349 Thus, the rotating body accelerator 202 may gener 
ate a torque from an interaction of the rear rotator 340 and the 
permanent magnets 461 and the driver coils 462 of the upper 
rear driver 460 or the driver coils 462 using power supplied 
from the power Supply unit of a vehicle. Thus, the rotating 
body accelerator 202 may operate the complex rotating body 
301 and the expander 110 to expand air and thus absorb 
ambient heat, reduce the temperature and increase the air 
density, flow rate and flow velocity, and thus may supply 
necessary air Volume flow. Also, the rotating body accelerator 
202 may increase the amount of power from the power supply 
unit in accordance with the instruction of a vehicle in a des 
ignated driving region, and may increase the intensity of the 
magnetic field of the driver coils 462 of the upper rear driver 
460 using Supplied power, thereby increasing the torque of 
the rotating body accelerator 202 and thus Supplying more air 
volume flow of expanded air. 
0350. Accordingly, without giving a load to a vehicle, the 
driving loss and the driving noise may become lower, and the 
durability may become better. Also, power consumption may 
be reduced compared to the electric air compressor. 
0351. The power supply unit may supply direct current 
power to the upper rear driver 460 including the permanent 
magnets 461 and the driver coils 462, generating a magnetic 
field and thus causing an interaction with the rear rotator 340, 
or may supply direct current power to the upper rear driver 
460 including the driver coils 462, or may supply three-phase 
alternating current power through 3-phase connection, allow 
ing the driver coils 462 to generate a magnetic field at a phase 
angle of about 120 degrees and interact. 
0352. In order to supply a large amount of expanded air to 
an air Supply system of the fuel cell driving device, a driving 
force necessary therefor may be needed. Accordingly, perma 
nent magnets may be applied to the rotating body accelerator 
201 to increase the driving capacity, or the contact area of the 
magnetic field of permanent magnets and the mounting diam 
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eter pitch of permanent magnets may be increased to enhance 
the driving force. Also, the gap between permanent magnets 
may be adjusted, or the present invention 020 may be applied 
in plurality to sequentially Supply air Volume flow in accor 
dance with the power generation amount of the fuel cell 
driving device. 
0353 For this, when a vehicle starts up, the power supply 
unit, the Supply power source of which is a power source of 
the vehicle, may recognize the startup of the vehicle, and may 
supply DC power or three-phase AC power to the rotating 
body accelerator 202 to maintain the driving state and receive 
a signal of the vehicle. Thus, the amount of power according 
to a designated driving region may be increased and Supplied 
by a pre-inputted operation formula. For this, when a vehicle 
starts up, the power Supply unit, the Supply power source of 
which is a power source of the vehicle, may recognize the 
startup of the vehicle, and may supply DC power or three 
phase AC power to the rotating body accelerator 202 to main 
tain the driving state and receive a signal of the vehicle. Thus, 
the amount of power according to a designated driving region 
may be increased and Supplied by a pre-inputted operation 
formula. 
0354 Hereinafter, components, and actions and opera 
tions thereof according to a twelfth embodiment will be 
described. 
0355. As shown in FIGS. 1, 22 and 23, in a fuel cell vehicle 
configured in accordance with the first embodiment 010, the 
rotating body accelerator 201 may be mounted between a heat 
exchanger and a fuel cell of a fuel cell driving device to allow 
compressed air produced in an electric air compressor and 
cooled in the heat exchanger to flow into the air inlet 133 of 
the expander case 130, and thus may form a magnetic torque 
by interaction with the varying Supercharged pressure, 
thereby operating the expander 110 and thus expanding or 
accelerating compressed air to Supply air to the fuel cell. 
0356. Thus, the rotating body accelerator 201 may drive 
the expander 110 to expand or accelerate compressed air and 
may absorb ambient heat, reducing the temperature and 
increasing the air density and the flow velocity. Thus, without 
giving a load to a vehicle, the driving loss and the driving 
noise can be lowered. Also, the durability and the driving cost 
can be improved. Additionally, the response to the variation of 
Supercharged pressure can be improved. 
0357 The above-disclosed subject matter is to be consid 
ered illustrative and not restrictive, and the appended claims 
are intended to cover all Such modifications, enhancements, 
and other embodiments, which fall within the true spirit and 
Scope of the present invention. Thus, to the maximum extent 
allowed by law, the scope of the present invention is to be 
determined by the broadest permissible interpretation of the 
following claims and their equivalents, and shall not be 
restricted or limited by the foregoing detailed description. 
0358 Air expanding apparatuses according to the embodi 
ments of the present invention may be used as air Supply units 
that Supply expanded air or accelerated air to the internal 
combustion engine and the fuel cell driving devices for 
vehicles, industries, and houses, and particularly, may be used 
as air Supply units of the internal combustion engine for 
vehicles. 

1. An air expanding apparatus driven by a rotating mag 
netic field and expanding or accelerating and transferring air, 
the apparatus comprising: 

at least one expander Sucking air and giving kinetic energy 
to intake air, 
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an expander case leading external air Sucked by the 
expander into the expander at a higher flow velocity and 
converting pressure energy of air out of the expander 
into air having Velocity energy to discharge air; and 

a rotating body accelerator equipped with the expander and 
the expander case and driving the expander, 

wherein the rotating body accelerator drives the expander 
by generating a torque by interaction with an intake 
negative pressure, by generating a torque by interaction 
with the intake negative pressure and using Supplied 
power, by generating a torque using Supplied power, or 
by generating a torque by interaction with Supplied 
Supercharged pressure. 

2. The air expanding apparatus of claim 1, wherein the 
rotating body accelerator comprises: 

a complex rotating body, the direction of a magnetic flux of 
which faces an axial direction of a frame; 

a front driver disposed in a circumferential direction 
around the complex rotating body at a certain interval in 
the axial direction of the complex rotating body and the 
frame such that the direction of the magnetic flux is 
disposed in an axial diameter direction of the frame; 

a lower rear driver, 
an upper rear driver, 
a frame equipped with the front driver, the lower rear 

driver, and the upper rear driver and Supporting the rota 
tion of the complex rotating body; and 

a fixture for fixing the complex rotating body to the frame. 
3. The air expanding apparatus of claim 2, wherein: 
the frame has 2n (n is an integer equal to or larger than 4) 

permanent magnet holes formed in the circumferential 
axial direction around the complex rotating body at a 
uniform interval in alignment with a front reference 
point and a rear reference point on the front Surface and 
the rear surface based on the axis of the circular-shaped 
body; 

the frame has a mounting space of the complex rotating 
body inside the inner circumferential surface thereofand 
a bearing cooling space of a concentric shape formed in 
the front direction on the circumferential axial of the rear 
Surface thereof. Such that any one of a grease lubrication 
type bearing, an oil lubrication type bearing, an air cool 
ing type bearing and a magnetic bearing can be mounted 
therein; and 

the frame comprises a protrusion formed on the outer cir 
cumferential Surface of the body Such that a mounting 
Surface of the expander case, fixing seating Surfaces, bolt 
holes for fixing the upper rear driver, and installation 
Supports are provided. 

4. The air expanding apparatus of claim 2, wherein the 
complex rotating body comprises: 

a front rotator disposed in an orthogonal direction to the 
front driver at a certain interval in the axial direction of 
the frame such that the direction of the magnetic flux is 
disposed toward the axial direction of the frame; 

a rear rotator disposed in an orthogonal direction to the 
lower rear driver and the upper rear driver at a certain 
interval in the axial direction of the frame such that the 
direction of the magnetic flux is disposed toward the 
axial direction of the frame; 

a bearing module Supporting the rotation of the expander, 
the front rotator, and the rear rotator; and 

lock nuts fixing the expander, the front rotator, and the rear 
rotator to the bearing module. 
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5. The air expanding apparatus of claim 4, wherein the 
bearing module comprises: 

a rotational axis comprising a bearing mounting Surface, a 
bearing fixing step, and a key groove formed on the outer 
circumferential surface of the body of a round bar shape 
and comprising a screw thread at both ends thereof. 

a bearing comprising any one of a grease lubrication type 
bearing, an oil lubrication type bearing, an air cooling 
type bearing, and a magnetic bearing; and 

keys fixing the status. 
6. The air expanding apparatus of claim 4, wherein the 

front rotator comprises: 
a front rotational plate having a cylindrical protrusion pro 

truding from the center of the body having a disc shape 
in a backward direction, having a key groove formed in 
the inner circumferential surface thereof and fixing the 
status, having 2n (hereinafter, n is an integer equal to or 
larger than 2) permanent magnet holes formed in the rear 
Surface of the body in alignment with the key groove and 
formed at a uniform interval on the axial line of the 
circumference, and having a shape in which the perma 
nent magnets are buried in the permanent magnet holes 
of the front rotational plate on which the mounting Sur 
face of the expander and the blades are radially formed at 
a uniform interval; and 

2n permanent magnets disposed such that N-pole and 
S-pole are alternately buried in the permanent magnet 
holes of the front rotational plate in alignment with the 
key groove and the magnetic flux is disposed toward the 
axial direction of the frame. 

7. The air expanding apparatus of claim 4, wherein the rear 
rotator comprises: 

a rear rotational plate having a cylindrical protrusion pro 
truding from the center of the body having a disc shape 
inforward and backward directions, having a key groove 
formed in the inner circumferential surface thereof and 
fixing the status, and having 2n (hereinafter, n is an 
integer equal to or larger than 2) permanent magnet 
holes formed in alignment with the key groove and 
formed at a uniform interval on the axial line of the 
circumference of the body; and 

2n permanent magnets disposed such that N-pole and 
S-pole are alternately buried in the permanent magnet 
holes of the rear rotational plate in alignment with the 
key groove and the magnetic flux is disposed toward the 
axial direction of the frame. 

8. The air expanding apparatus of claim 2, wherein the 
front driver comprises 2n (n is an integer equal to or larger 
than 4) permanent magnets which are buried in the permanent 
magnet holes in the front surface of the frame such that 
N-pole and S-pole are alternately disposed in alignment with 
a front reference point of the frame and the magnetic flux is 
disposed toward an axial diameter direction of the frame. 

9. The air expanding apparatus of claim 2, wherein the 
lower rear driver comprises 2n (n is an integer equal to or 
larger than 4) permanent magnets which are buried in the 
permanent magnet holes in the rear Surface of the frame Such 
that N-pole and S-pole are alternately disposed in alignment 
with a rear reference point of the frame and the magnetic flux 
is disposed toward an axial diameter direction of the frame. 

10. The air expanding apparatus of claim 4, wherein the 
upper rear driver comprises: 

an upper fixing Support having a cylindrical body, one side 
surface of which is closed and the inner circumferential 
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Surface of which has 2n (hereinafter, n is an integer equal 
to or larger than 4) permanent magnet holes formed at a 
uniform interval in alignment with a reference point in a 
circumferential axial direction around the rear rotator 
and having a protrusion in the outer circumferential 
surface of the body to form bolt holes for fixing to the 
frame; 

2n permanent magnets buried in the permanent magnet 
holes of the upper fixing Support such that N-pole and 
S-pole are alternately disposed in alignment with the 
reference point and the magnetic flux is disposed toward 
the axial diameter direction of the frame; and 

bolts fixed to the frame. 
11. The air expanding apparatus of claim 4, wherein in the 

rotating body accelerator, the upper rear driver comprises: 
an upper fixing Support having a cylindrical body, one side 

surface of which is closed and the inner circumferential 
Surface of which has 2n (n is an integer equal to or larger 
than 4) permanent magnet holes formed at a uniform 
interval in alignment with a reference point in a circum 
ferential axial direction and a circumferential axial 
diameter direction around the rear rotator and having a 
protrusion in the outer circumferential surface of the 
body to form bolt holes for fixing to the frame; 

2n permanent magnets (n is an integer equal to or larger 
than 4) and driver coils formed by solidifying a coil 
assembly wound around a coil former with resin, the 
magnetic flux of which is disposed toward an axial diam 
eter direction of the frame, or driver coils buried in the 
permanent magnet and coil holes of the upper fixing 
Support such that at least 1n (n is an integer equal to or 
larger than 2) coils are disposed in the permanent magnet 
and coil holes, N-pole and S-pole are alternately dis 
posed in alignment with the reference point and the 
magnetic flux is disposed toward the axial diameter 
direction of the frame; and 

bolts fixed to the frame. 
12. The air expanding apparatus of claim 4, wherein in the 

rotating body accelerator, the magnetic flux of the rear rotator 
of the complex rotating body is disposed toward an axial 
diameter direction of the frame, and the magnetic fluxes of the 
lower rear driver and the upper rear driver are disposed toward 
an axial direction of the frame. 

13. The air expanding apparatus of claim 12, wherein the 
rear rotator of the complex rotating body comprises: 

a rear rotational plate having the cylindrical protrusion 
protruding in forward and backward directions from the 
center of the body having a cylindrical shape, one side of 
which is closed, having a key groove formed in the inner 
circumferential Surface thereof and fixing the status, and 
having 2n (hereinafter, n is an integer equal to or larger 
than 2) permanent magnet holes formed in alignment 
with the key groove and formed at a uniform interval in 
an axial direction of the frame; and 

2n permanent magnets disposed such that N-pole and 
S-pole are alternately buried in the permanent magnet 
holes of the rear rotational plate in alignment with the 
key groove and the magnetic flux is disposed toward the 
axial diameter direction of the frame. 

14. The air expanding apparatus of claim 12, wherein the 
upper rear driver comprises: 

an upper fixing Support having a cylindrical body, one side 
surface of which is closed and the inner surface of the 
closed surface of which has 2n (hereinafter, n is an 
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integer equal to or larger than 4) permanent magnet 
holes formed at a uniform interval in alignment with a 
reference point in a circumferential axial direction 
around the rear rotator and having a protrusion in the 
outer circumferential surface of the body to form bolt 
holes for fixing to the frame; 

2n permanent magnets buried in the permanent magnet 
holes of the upper fixing Support such that N-pole and 
S-pole are alternately disposed in alignment with the 
reference point and the magnetic flux is disposed toward 
the axial direction of the frame; and 

bolts fixed to the frame. 
15. The air expanding apparatus of claim 4, wherein: 
the expander has 2n (hereinafter, n is an integer equal to or 

larger than 2) permanent magnet holes formed on the 
axial line of the circumference at a uniform interval in 
alignment with a reference point on the rear Surface of a 
circular plate of the body; 

2n permanent magnets are buried in the permanent magnet 
holes such that N-pole and S-pole are alternately dis 
posed in the reference point in an axial direction of the 
frame, or 2n magnet coatings are disposed at a uniform 
interval in alignment with the reference point on the rear 
surface of the circular plate such that N-pole and S-pole 
are alternately disposed on the axial line of the circum 
ference; and 

in the rotating body accelerator, the complex rotating body 
uses the front rotator as a spacer; and 

the frame has 2n (n is an integer equal to or larger than 4) 
permanent magnet holes formed at a uniform interval in 
alignment with a front reference point on the front Sur 
face thereof and formed in a circumferential axial direc 
tion around the expander. 

16. The air expanding apparatus of claim 4, wherein the 
rotating body accelerator is added with a front driving device 
comprising: 

a front fixing Support having a cylindrical body, having 2n 
(hereinafter, n is an integer equal to or larger than 4) 
permanent magnet holes formed at a uniform interval in 
alignment with a reference point in one side surface of 
the body on the same axial line of the circumference as 
the permanent magnet holes in the front Surface of the 
frame, and having an expander case mounting Surface 
and bolt holes for fixing to the frame in the other side 
surface of the body; 

2n permanent magnets buried in the permanent magnet 
holes of the front fixing support such that N-pole and 
S-pole are alternately disposed in alignment with the 
reference point and the magnetic flux is disposed toward 
the axial diameter direction of the frame; 

and the bolts fixed to the frame. 
17. The air expanding apparatus of claim 4, wherein: 
the rotating body accelerator is added with a relay module: 
the upper rear driver produces three-phase AC power; and 
three-phase AC power produced by the upper rear driver is 

converted into DC power to be transmitted to the storage 
battery by the relay module. 

18. The air expanding apparatus of claim 17, wherein the 
upper rear driver comprises: 

an upper fixing Support having a cylindrical body, one side 
surface of which is closed and the inner surface of the 
closed surface of which has 3n (hereinafter, n is an 
integer equal to or larger than 2) coil holes formed at a 
uniform interval in alignment with a reference point on 
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the same axial line of the circumference as the perma 
nent magnet holes of the rear rotator and having a pro 
trusion in the outer circumferential surface of the body to 
form bolt holes for fixing to the frame; 

3n armature coils buried in three-phase arrangement in the 
coil holes of the upper fixing Support in alignment with 
the reference point and formed by solidifying a coil 
assembly wound around a three-phase connected coil 
former with resin; and 

bolts fixed to the frame. 
19. The air expanding apparatus of claim 17, wherein the 

relay module comprises: 
a rectifier converting three-phase alternating current power 

into direct current power; 
a first relay outputting power when an output Voltage 

reaches a certain Voltage effective for charging of the 
storage battery and thus a contact is closed; 

a second relay connected to an output side of the first relay 
to transmit generation power to the storage battery and 
preventing the storage battery from being overcharged 
by transmitting generation power to a loaddummy when 
the output Voltage reaches a Voltage effective for charge 
of the storage battery and the contact is opened; 
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the load dummy consuming generation power received 
from the first and second relays: 

a reverse current preventing device for preventing a rever 
sal of a current from the storage battery; 

fuses; 
an installation member mounted with the first and second 

relays, the reverse current preventing device, and the 
fuses; and 

a CaSC. 

20. The air expanding apparatus of claim 4, wherein in the 
rotating body accelerator, the complex rotating body com 
prises one of the front rotator and the rear rotator. 

21. The air expanding apparatus of claim 1, further com 
prising an integral air filter case comprising: 

an air filter upper case embedded with the rotating body 
accelerator equipped with the expander and the 
expander case; 

a connection tube; 
an air filter; and 
an air filter lower case. 
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