
1 DESCRIPTION TITLE OF THE INVENTION: PIPING SENSOR WITH A SELF POWER
GENERATION FUNCTION, DISASTER DETECTION SYSTEM, AND PIPING ATTACHMENT
DEVICE WITH A SELF-POWER GENERATION FUNCTION Technical Field [0001] The
present invention relates to a self-power generation type piping sensor
which is capable of being detecting abnormalities in a pipeline even when
no power source is available from the outside by being provided with a
self-power generation function, and a disaster detection system which is
capable of comprehensively detecting the generation of a disaster including
piping abnormalities by being provided with a plurality of the piping
sensors with a self-power generation function, and a piping attachment
device with a self-power generation function which enables automatic power
feeding to the outside. Background Art [0002] On the earth today, a number
of natural disasters or fault disasters generated by men occur. There have
been no conventional techniques of detecting the generation of accidents
under the ground and in structures such as buildings in a certain region
and predicting the generation of disastrous accidents in structures in the
region than a leak detection technique for detecting leakage of water
generated in a conduit of waterworks buried under the ground as one of its
genres and specifying the position of leakage of water. In contrast, a
comprehensive crisis prediction alarm sensor for predicting the generation
of disasters and accidents due to various causes in the entire pipeline
such as pipelines of the waterworks buried under the ground and pipelines
of the waterworks arranged inside structures such as buildings is disclosed
(refer to patent document 1). [0003] This method includes comprehensive
sensors provided with detection portions for conducting measurements
associated respectively with sound, radiation, heat, mechanical distortion,
electricity, magnetism, and vibration are provided at both ends of the
piping of a specific distance section respectively set in a large number of
the site required of the pipelines spread throughout the inside of the
structure such as buildings and the pipelines spread over the entire buried
structure. This method measures an abnormality information signal inside
and outside a pipeline in a buried object and structure or within a stratum
and within a structure by the variation of each detection signal
simultaneously measured by each detection portion of the comprehensive
sensor from a normal state, finds a sign of a disaster accident due to
sinking of the ground, land subsidence, radiation leakage, or abnormality
temperature rise in a certain specific  *G00002* 



2 distance section of the specific distance sections set in a large number
by the analysis of the measurement signal, specifies the site of generation
of the accident, and predicts in advance. Prior Art Document Patent
document [0004] Patent document 1: Japanese Patent No. 520440 Summary of
the Invention Problems to be Solved by the Invention [0005] However, the
above comprehensive crisis prediction alarm sensor is a comprehensive
sensor which is provided with all detection portions for conducting
measurements associated respectively with sound, emission, heat, mechanical
distortion, electricity, magnetism, and vibration, and it therefore
requires efforts and costs for production and installment of incorporation
of all kinds of detection portions and their data acquisition devices, and
constructing a plurality of systems for each predetermined section of the
pipeline has not been easy. [0006] In addition, detection of abnormalities
in pipelines such as water pipes with a known self-power generation type
piping sensor is based on a stable supply of the power source for operating
the sensor, and they could not conduct abnormality detection itself in a
state that the power source is shut off.That is, even if a comprehensive 



crisis prediction sensor as mentioned above is provided in each section,
when the drive power of each detection portion and detection information
transmitter is cut off, detection information itself cannot be obtained in
the first place, and such a sensor could not deal with comprehensive
disasters such as abnormalities in a plurality of life lines including
electricity lines. Furthermore, in present days, providing new electric
energy without building more water, thermal and nuclear power generation
facilities is required. [0007] To this end, an object of the present
invention is to provide a disaster power supply system which is capable of
reducing the trouble and costs of production and installment for providing
several types of detection portions and their data acquisition devices,
relatively easily constructing a disaster prevention system in which a
plurality of sensors are provided for each predetermined section of the
pipeline, conducting detection abnormalities of even in a state that the
power source is shut off, and further providing new electric energy without
building more water, thermal and nuclear power generation facilities. Means
for Solving the Problem [0008] In order to achieve the above object, the
following means (1) to (12) are taken.  3  (1) A pair of connection flanges
(1) which are flange-connected to an upstream side and a downstream side,
respectively, of a section part dividing the pipeline (P) in the midst of
the same, an inner pipe (2) which connects a section part of the pipeline
(P) between the connection flanges (1) in a manner of allowing fluid
circulation, a bypass pipe (3) having a flow path branching in a bypassing
manner from a position of the inner pipe  (2) closer to the upstream side
towards a spaced-away outer periphery of the inner pipe (2), and merging
again in a position of the inner pipe (2) closer to the downstream side, a
rotor (4) provided within the flow path of the bypass pipe (3) and freely
rotatably about the inner pipe (2) and itself rotates about the pipe axis
of the inner pipe itself by fluid circulation to the flow path of the
bypass pipe (3), an electromotive device (5) which is closely fixed on at
least either the inner circumferential surface or outer circumferential
surface of the rotor (4) or a face constituting the inside of the
structure, and generates electricity by the rotation of the rotor (4), at
least either a detector (6) or a power receiving device (8) which is
electrically connected with the electromotive device (5) and obtains the
information of a electromotive state by the electromotive device (5), in
which at least either the detector (6) or power receiving device (8)
obtains the information of the electromotive state by the electromotive
device (5), whereby the situation of the sectioned and connected pipeline
(P) or the surroundings of the pipeline (P) is detected. 



(2) Moreover, the self-power generation type piping sensor of the present
invention is a piping sensor (G) which is interposed within a structure or
an existing pipeline (P) for a predetermined fluid provided under the
ground, and detects abnormalities of a piping and the surroundings of the
piping, the piping sensor (G) including a pair of connection flanges (1)
which are flange-connected to an upstream side and a downstream side,
respectively, of a section part dividing the pipeline (P) in the midst of
the same, an inner pipe (2) which connects a section part of the pipeline
(P) between the connection flanges (1) in a manner of allowing fluid
circulation, an inner pipe (2) which connects a section part of the
pipeline (P) between the connection flanges (1) in a manner of allowing
fluid circulation, a bypass pipe (3) having a flow path branching in a
bypassing manner from a position of the inner pipe (2) closer to the
upstream side towards a spaced-away outer periphery of the inner pipe (2),
and merging again in a position of the inner pipe (2) closer to the
downstream side, a rotor (4) provided within the flow path of the bypass
pipe (3) and freely rotatably about the inner pipe (2) and itself rotates
about the pipe axis of the inner pipe by the fluid circulation to the flow
path of the bypass pipe (3), an electromotive device (5) which is closely
fixed on at least  4 either the inner circumferential surface or outer
circumferential surface of the rotor (4) or a face constituting the inside
of the structure, and generates electricity by the rotation of the rotor
(4), in which self-power generation is performed by the electromotive
device (5), and the situation of the sectioned and connected pipeline (P)
or the surroundings of the pipeline (P) is detected by an electromotive
state by the electromotive device (5) and a detection signal by the
detector (6). [0009] (3) In the self-power generation type piping sensor,
it is preferable that the connection flanges 1 on the upstream and
downstream side, respectively, includes opposing flange structures (11) and
a connection cushioning material (12) interposed therebetween, and the
detection portion (6) is incorporated into the connection cushioning
material (12) nipped between the flange opposing structures (11) of the
connection flanges (1). Such a constitution that the detector 6 is buried
in the connection cushioning material 12 at the furthest ends of the piping
sensor G allows more correct grasping a detection signal which is in
correlation with the information in the sectioned piping. In addition, by
detecting abnormality signals generated between the detectors 6 at both
ends of the sensor, any abnormality of the sensor itself can be obtained as
a detection signal. [0010] (4) In any of the above described self-power
generation type piping sensor, it is preferable that the bypass pipe (3)
covers continuous holes (2h) provided around the pipe closer to the
upstream side and closer to the downstream side of the inner pipe (2), and
a cylindrical portion (32) whose diameter expands toward the center of the
axis from each end of the pipe of the inner pipe (2), and which connects
the expanded diameter portions (31) at both ends of the same, and covers
the outer periphery of the inner pipe in a cylindrical form, and in an
upstream bypass pipeline flowing from the communication path (2h) through
the inside of the expanded diameter portion (31) into the cylindrical
portion (32), a flow path is formed so that at least part of circulation
flow rate decreases within the pipeline. Such a constitution allows
increasing the flow velocity of a circulation fluid flowing into the
cylindrical portion 32, and increasing the amount of rotation of the rotor
4 to enable efficient power generation. [0011] (5) In any of the above
described self-power generation type piping sensor, it is preferable that
the rotor (4) is configured to include a multiple cylinder structure (41)
which is freely rotatable about the axis, and fins (42) formed on each of
the cylindrical surface of the multiple cylinder structure, and the fins
(42) have twisted fin faces so formed that the angle of attachment
increases or decreases continuously or stepwise relative to the axial
direction of the pipe. Furthermore, it is preferable that the fins (42) are
disposed in a manner of extending spirally about the axis of the pipe. Such
a  



5 configuration allows ensuring the amount of rotation of the rotor (4)
without suppressing the fluid circulation within the rotor (4) by the fins
(42). [0012] (6) In any of the above described self-power generation type
piping sensor, it is preferable that a power receiving device (8) is
provided in the periphery of the bypass pipe (3) or in the vicinity of the
same, and charges the electromotive voltage by the electromotive device
(5), and this power receiving device (8) automatically supplies power to
the detector (6) and/or the data management device (7) depending on the
charged situation of itself. Automatic power feeding allows operation of
the sensor itself even when an external power source is shut off, and
detection of generation of abnormalities and signal transmission can be
continued. [0013] (7) In any of the above described self-power generation
type piping sensors, as still another constitution, it is preferable that a
piezoelectric jacket (9) attached to the periphery of the bypass pipe (3)
and comprising a plurality of piezoelectric elements (91) is provided, this
piezoelectric element (91) generate electricity by the acoustic pressure or
vibration based on the fluid circulation of the pipeline to which they are
attached, and an electromotive voltage by this is transmitted to the power
receiving device (8). By generating power also by the piezoelectric jacket
(9) in such a manner, the power feeding function in case of an emergency
can be increased, and it can be also used as a backup power source in case
where the self-power generator itself is out of order. [0014] (8) In any of
the above described self-power generation type piping sensors, it is
preferable that the inner pipe (2) is interposed on the pipeline (P)
exposed inside a pipe space with a lid portion, and a data management
device (7) which transmits or stores an electromotive voltage signal and a
detection signal by the detector 6 which is in correlation with the
electromotive force by the electromotive device 5, and this data management
device (7) comprises an amplifier (71) which amplifies a detection signal,
an A/D converter (72) which A/D converts the amplified signal, and a
transmitter (73/73M) which transmits the A/D converted amplified signal,
and these amplifier (71), A/D converter (71), and transmitter (73 /73M) are
attached in the pipe space or around the lid portion of the same. Thus, by
conducting data conversion, amplification, and transition by the data
management device (7) with the pipe space or its attachment parts and
peripheral devices, the pipeline (P) can be restored in a centralized
manner when any abnormality occurs, and centralized management of the
pipeline (P) for each pipe space can be performed. [0015] (9) The disaster
detection system of the present invention is a system for detecting
disasters, the system including a piping sensor with a self-power
generation function  6 according to any one of the above which is attached
at predetermined intervals of an existing pipeline (P), and a central
monitoring system (S) which receives data transmitted from a data
management device (7) of the piping sensors with a self-power generation
function and receives an electromotive voltage signal which is in
correlation with an electromotive voltage transmitted from the power
receiving device (8) of the piping sensors. In addition, the central
monitoring system (S) has a map indicator (SM) which performs correlation
processing of the electromotive voltage signal and detection signal
received respectively from adjacent piping sensors (G) through the
pipeline, so that a position of generation of an abnormality is specified
as a distance between two points within the pipeline nipped by the piping
sensors (G), and compares this distance between the two points with the
position information of the pipeline input in advance for map indication.
Herein, an electromotive voltage signal in the present invention means a
signal relating to a voltage by self-power generation, and is obtained as
an electromotive voltage signal generated by converting a cumulative
voltage or a momentary voltage at a predetermined time into an electrical
signal. 



[0016] (10) As the disaster detection system, it is preferable that a
measurement vehicle (C) equipped with the central monitoring system S and a
self-power generator is provided, and the measurement vehicle (C) is
equipped with a direct receiving device which connects to the piping sensor
(G) in the vicinity of the pipeline in which an abnormality is generated
and directly receives a detection signal. By such a configuration, power
can be supplied from the car in case of emergency, and detection by the
piping sensor G and the operation of data management of detection signals,
performing the operation of the power generator, or restoration of the
pipeline (P) to which this sensor G is attached can be conducted. (11) The
disaster detection system according to any of the above may have a
centralized incoming panel (8S) which collectively charges the
electromotive voltages by a plurality of the power receiving devices (8),
in which the centralized incoming panel (8S) has a switching device which
switches to external power supply only by manual operation when any
abnormality is generated in the pipeline. In such a configuration, electric
leakage accidents in the case where trouble occurs in the electric system
when any abnormality is generated can be prevented by forcibly stopping
automatic power receiving and automatic power feeding by a switching
device, or emergency power source can be ensured at the time of disaster.
[0017] (12) In addition, a piping attachment device with a self-power
generation function of the present invention is a piping attachment device
which is interposed within an existing pipeline (P) for a predetermined
fluid provided either in a structure or under the  7 ground, the piping
attachment device being configured to include an inner pipe (2) which
connects a section part of the pipeline (P) between the connection flanges
(1) in a manner of allowing fluid circulation, an inner pipe (2) which
connects a section part of the pipeline (P) between the connection flanges
(1) in a manner of allowing fluid circulation, a bypass pipe (3) having a
flow path branching in a bypassing manner from a position of the inner pipe
(2) closer to the upstream side towards a spaced-away outer periphery of
the inner pipe (2), and merging again in a position of the inner pipe (2)
closer to the downstream side, a rotor (4) provided within the flow path of
the bypass pipe (3) and freely rotatably about the inner pipe (2) and
itself rotates about the pipe axis of the inner pipe by the fluid
circulation to the flow path of the bypass pipe (3),an electromotive device
(5) which is closely fixed on at least either the inner circumferential
surface or outer circumferential surface of the rotor (4) or a face
constituting the inside of the structure, and generates electricity by the
rotation of the rotor (4), and a power receiving device (8) which is
electrically connected with the electromotive device (5), and charges an
electromotive voltage by the electromotive device (5), in which the power
receiving device (8) is disposed in the periphery or near the periphery of
the bypass pipe (3) or in the flange structure by the pair of connection
flanges (1) or near the flange structure, and automatically supplies power
to the outside of the device depending on the charged situation of itself.
Effect of the Invention [0018] The piping or system provided with the above
electromotive device has allowed providing a mechanism which creates a new
energy by using existing equipment without destroying the nature. It has
also allowed continuing abnormality detection of the pipeline P by
self-power generation even in a state that the power source to the portion
where the self-power generation type piping sensor is installed is shut
off. Furthermore, it has allowed supplying power in time of disaster in a
region where electricity supply is cut off. BRIEF DESCRIPTION OF THE
DRAWINGS 



[0019] [Fig. 1] Fig.1 is an illustrative drawing of a cross-sectional
structure of Example of a self-power generation type piping sensor G of the
present invention. [Fig. 2] Fig.2is a cross-sectional view taken along line
a-a of Fig. 1 showing Example of a connection flange 1. [Fig. 3] Fig.3 is a
fractured illustrative drawing showing an internal structure Example of the
self-power generation type piping sensor G of the present invention. [Fig.
4] Fig. 4 is a cross-sectional structure illustrative drawing showing an
example of an installation state of the self-power generation type piping
sensor G of the present  8 invention for a manhole. [Fig. 5] Fig. 5 is a
plan view of a manhole lid M in Fig. 4. [Fig. 6] Fig. 6 is a
cross-sectional illustrative drawing showing the constitution of Example of
a disaster detection system or disaster power supply system of the present
invention. [Fig. 7] Fig. 7 is a perspective illustrative drawing showing
arrangement examples of the constitutions of the disaster detection system
or disaster power supply system of the present invention. 



[Fig. 8] Fig 8is an image example of the indication when abnormality is
detected with a map indicator of the disaster detection system of the
present invention. [Fig. 9] Fig. 9 is an image example of detection signal
indication by the disaster detection system of the present invention. [Fig.
10] Fig.10is an image example of diagnosis indication of the position of
water leakage by the disaster detection system of the present invention.
Mode for Carrying out the Invention [0020] The best mode for carrying out
the invention will be described below with reference to drawings shown as
Examples. Figs. 1 to 5 show self-power generation type power generating
sensors G which are Examples of the present invention, while Figs. 6 and 7
show constitutions of Example of a disaster detection system and disaster
power supply system of Examples provided with this. Figs. 8 to 10 shows
examples of display images used for the self-power generation type power
generating sensor G and the disaster detection system of the present
invention. [0021] [Example 1] (Overall constitution of the self-power
generation type power generating sensor Example 1) A self-power generation
type power generating sensor 10 of Example 1 of the present invention is
basically a self-power generation type piping sensor which is interposed
within a structure or an existing pipeline P for a predetermined fluid
provided under the ground, and detects abnormalities of a piping and the
surroundings of the piping, the sensor 10 including a pair of connection
flanges 1 which are flange-connected to an upstream side and a downstream
side, respectively, of a section part dividing the pipeline P in the midst
of the same, an inner pipe 2 which connects the connection flanges 1 to
each other with the same diameter as the inner diameter of the piping of
the section part, a bypass pipe 3 having a flow path branching in a
bypassing manner from a position of the inner pipe 2 closer to the upstream
side towards a spaced-away outer periphery of 



9 the inner pipe 2, and merging again in a position of the inner pipe 2
closer to the downstream side, provided within the flow path of the bypass
pipe 3 and freely rotatably about the inner pipe 2, a rotor 4 in the form
of multiple cylinders which itself autonomously rotates about the pipe axis
of the inner pipe by the fluid circulation to the flow path of the bypass
pipe 3, an electromotive device 5 which is closely fixed on at least either
the inner circumferential surface or outer circumferential surface of the
rotor 4 or a face constituting the inside of the structure, and generates
electricity by the autonomous rotation of the rotor 4, detectors 6 which
are disposed on the pipelines upstream and downstream, respectively, of the
rotor 4, and are capable of detecting a detection signal in correlation
with the fluid circulation within the pipeline P further upstream and
downstream of the section part, and a data management device 7 which
transmits or stores an electromotive voltage signal and a detection signal
by the detector 6 which is in correlation with the electromotive force by
the electromotive device 5. In addition, by the electromotive voltage
signal and detection signal obtained by the data management device 7, in
which the situation of the connected pipeline P is analyzed, and a
self-power generation function is provided by the electromotive device 5.
[0022] Accordingly, the rotor is rotationally driven by a circulating
hydrostatic pressure circulating inside the pipeline P, which allows
self-power generation by the electromotive device 5 provided around or
inside the same, while the state of the fluid inside the pipe can be
detected by the detector 6. Moreover, since the electromotive voltage by
the self-power generation function affects the number of revolutions of the
rotor, and thus affects the flow rate of the fluid, by obtaining the state
of the electromotive voltage as an electromotive voltage signal, the fluid
circulation information inside the pipe can be obtained. Each constitution
will be described in detail below with reference to each drawing shown as
Example. [0023] (Connection flange 1) 



The connection flanges 1 on the upstream and downstream side, respectively,
are configured to have a flange structure 11 opposing the flanges fixed to
the cross section of the pipeline P, a connection cushioning material 12 in
the form of a thin disk interposed between the opposing flanges and the
flange structure 11, and a plurality of flange fixtures 13 penetrating
these (Figs. 1, 2). [0024] (Inner pipe 2)  10 The inner pipe 2 includes a
straight pipe which is interposed on the pipeline P exposed inside a
manhole space below a manhole. The inner pipe 2 is connected while
maintaining the same inner diameter as the pipeline P of the section part,
whereby the flow rate is not suppressed. Moreover, in a region which is
near the both ends of the inner pipe 2 and overlapping expanded diameter
portion 31 of the bypass pipe 3 are formed a plurality of continuous holes
perforated in a diagonal direction relative to the pipe face formation.
[0025] (Bypass pipe 3) The bypass pipe 3 is configured of an expanded
diameter portion 31 which covers continuous holes (2h) provided around the
pipe closer to the upstream side and closer to the downstream side of the
inner pipe (2), and a cylindrical portion 32 whose diameter expands toward
the center of the axis from each end of the pipe of the inner pipe 2, and
which connects the expanded diameter portions 31 at both ends of the same,
and covers the outer periphery of the inner pipe in a cylindrical form.
Herein, it is preferable that in an upstream bypass pipe path running from
the continuous hole 2 through the inside of the expanded diameter portion
31 and into the cylindrical portion 32, at least part of the flow path is
draw-formed so that the circulation flow rate decreases continuously or
stepwise from the upstream side toward the downstream side inside the pipe
path. For example, in the expanded diameter portion 31 shown to the left in
Fig. 1, the flow path is contracted in the continuous hole 2h and increases
in the flow velocity, and then the velocity once decreases in the conical
expanded diameter portion, and thereafter, a passage is extremely
contracted by a generator frame 5F retaining an outer coil 51 and an inner
coil 52 of the electromotive device 5. In Example 1, the circulation flow
velocity within the rotor 4 is ensured to be equal to or higher than a
constant level by increasing the flow velocity rapidly in a contracted
portion by this the generator frame 5F. [0026] In addition, an automatic
air vent valve 33 is provided on the surface of and perpendicularly above
the cylindrical portion 32. The automatic air vent valve 33 functions to
draw air from the inside of the bypass pipe 3, and at least its inside is
configured of a conductor, so that it serves as a connector which transmits
an electromotive voltage of the electromotive device 5 to the outside. In
addition, the automatic air vent valve 33 is provided on the surface of and
perpendicularly above the cylindrical portion 32. The automatic air vent
valve 33 functions to draw air from the inside of the bypass pipe 3, and
functions to prevent rupture and leakage due to an excessive rise in the
pressure of the electromotive device 5. [0027] (Rotor 4) The rotor 4 is
configured to have a multiple cylinder structure 41 which  



11 is freely rotatable about the axis of the pipe, and a number of fins 42
formed on each of the cylindrical surface of the multiple cylinder
structure 41, the fins 42 have fin faces extending in the axial direction
on the front and back side thereof to impart rotation force to the rotor 4
itself by receiving fluid pressure on one of the fin faces, and have
twisted fin faces so formed that the angle of attachment increases or
decreases continuously or stepwise. Especially in Example 1, in a dual
cylindrical structure having an inner cylinder 412 and an outer cylinder
411 which are coaxial to each other, a plurality of fins is fixed along the
radial direction of the cylinder between the inner cylinder 412 and the
outer cylinder 411. The plurality of fins is disposed radially when seen in
a cross section, and the fins 42 are respectively arranged extending
spirally about the axis of the pipe along the axis of the pipe by a
constant change of the phase of attachment portions to the inner cylinder
412 and the outer cylinder 411 along a single rotation direction in the
axial direction of the pipe. Magnets 41M are incorporated in the inner
cylinder 412 and the outer cylinder 411 in in the vertical and horizontal
arrangement. [0028] (Electromotive device 5) The electromotive device 5 is
configured to have the outer coil 51 disposed in a non-contact manner in a
position close to the outer surface of the outer cylinder 411 of the rotor
4 and wound cylindrically in a number of turns, the inner coil 52 disposed
in a non-contact manner in a position close to the inner face of the inner
cylinder 412 of the rotor 4, and wound cylindrically in a number of turns,
the generator frame 5F retaining the outer coil 51 and the inner coil 52 in
the form of a double frame and housing coaxially and rotatably the rotor 4
within the double frame. It is also so configured that the electromotive
voltage by the outer coil 51 and the inner coil 52 is charged within the
generator frame 5F, and to allow electric conductivity by wire to the
automatic air vent valve 33 in an upper central part of the rotor. [0029]
(Detector 6) The detector 6 is configured of an underwater microphone 61
and a radiation sensor 62 exposed in the passage, and is incorporated in
the connection cushioning material 12 nipped between a flange opposing
structure 11 of the connection flanges 1. A detection portion of the
underwater microphone protrudes in the axial direction from the inner frame
of the connection cushioning material 12 whose diameter is larger than the
inner diameter of the piping, and provided in a position further outside
than the inner diameter of the piping (Fig. 2). The underwater microphone
61 and the radiation sensor 62 are incorporated for each of the connection
cushioning materials 12 on the upstream side and downstream side,
respectively, of the self-power generation type piping sensor G, and only
the detection signal upstream of the self-power generation type piping
sensor 0 can be extracted by bringing the detection signals on  12 the
upstream side and downstream side into correlation with each other. As
other forms, one that has only the underwater microphone 6 or the radiation
sensor 62, one that is provided with the underwater microphone 61 and a
spare underwater microphone 61 in combination, or one that has no detection
portion itself is possible. [0030] In Example 1, a panel-type radiation
detector 6M and a manhole handle-type cylindrical vibration detector 6H are
also provided on the manhole lid M described later (Fig. 5). [0031] It
should be noted that this detection signal are brought into correlation
with each other at both ends of the pipeline having the section parts at
both ends thereof, so that, as shown in in the left drawing of Fig. 9, the
position of generation of the abnormality signal can be specified as the
distance from the sensors of both section ends. Furthermore, this
synthesized waveform can be filtered with a correlation formula category
filter, and can be enlarged and indicated as a feature value asshown
intheright drawingofFig. 9 by amplifying by an amplifier 71. 



[0032] By converting into the feature value shown in the right drawing of
Fig. 9, the type of abnormal states such as whether it is leakage of water,
a state that external stress is generated, if the value is beyond the
radiation value in the surroundings can be also determined. The position of
the thus-specified abnormality signal and the detection type of the same
can be indicated as diagnosis results as shown in Fig. 10. For example, in
Fig. 10, the abnormality signals detected from a sensor G1 are in two
portions in a distance of 241.9 m and in a distance of 29.5 m,
respectively, from the piping sensor G on one side of the section pipeline,
which indicates that estimated amounts of leakage (amounts of water
leakage) of the fluid within the pipe in the positions are 7.6 liter per
minute and 10.6 liter per minute, respectively. In a lower part of the
drawing, a schematic drawing of the pipeline having sensors at both ends is
shown in the form of a bar, and the specific position of generation of the
abnormality is indicated in a different color. Further below, section name,
pipe type, sensor intervals, pipe diameter, and measurement time are
indicated. [0033] Such a screen, for example, as an indication screen of a
map indicator SM of the disaster detection system of the present invention,
can be indicated in a central monitoring system S, or can be indicated on
an indicator mounted on a measurement vehicle C. In addition, as shown in
Fig. 8, the specific portion of generation of the abnormality can be
indicated as map data laid over the piping type and the arrangement data of
piping. For example, in Fig. 8, the position of water leakage is specified
with a star-shaped balloon symbol between a second sensor G2 near the left
column and second row from the top in the map and a third sensor G3
immediately below the same  13 and near the left lower corner in the map.
The detection signals from the sensors G2 and G3 are combined with those
from the sensors G1 and G4 and brought into correlation with them, to
specify the type of generation of the abnormality by the detection signals,
and overlapped with the piping map, so that an accurate position of water
leakage is indicated. For example, by providing such indication in the
measurement vehicle C, more rapid and accurate piping restoration operation
can be performed. Moreover, by overlaying detection signals of the amount
of radioactivity or signals of ground deformation on the road map,
dangerous region can be specified, and suggested detour routes and other
information can be also indicated. [0034] (Data management device 7) The
data management device 7 is configured to include an amplifier which
amplifies a detection signal, an AID converter which AID converts the
amplified signal, and a transmitter which transmits the A/D converted
amplified signal. [0035] The amplifier, A/D converter, and the power
receiving device 8 are collectively attached in an upper part space of
within manhole structure. [0036] The transmitter 73 is categorized into a
manhole built-in transmitter 73M attached to the manhole lid M, a
transmitter 73 for power receiving signal attached to a centralized
incoming panel 8S provided on the ground, and a transmitter 73 for power
receiving signal using existing antennas for radio wave installed in
buildings and structures (Figs. 6, 7). [0037] (Power receiving device 8)
The power receiving device 8 is provided in the periphery of the bypass
pipe 3 or in the vicinity of the same, and charges the electromotive
voltage by the electromotive device 5. This power receiving device 8 starts
automatic power feeding to the detector 6 and/or the data management device
7 when the electric capacity of itself is a predetermined amount or higher.
When the power supply is cut off, the voltage from this power receiving
device 8 is transmitted to the data management device 7, whereby sensor
detection and transmission of detection signals can be continued even when
the power supply of the piping sensor G itself is shut off. [0038]
(Piezoelectric jacket 9) The piezoelectric jacket 9 has a thin plate-like
cylinder which is stuck and fixed on the outer periphery of the bypass pipe
3 of the generator, and is configured of a jacket body formed by providing
a plurality of piezoelectric elements 91 in parallel therein along the
cylindrical surface of the cylinder. The piezoelectric elements 91 generate
electricity by the acoustic pressure or vibration based on the fluid
circulation of the pipeline P to which they are attached, and the
electromotive voltage generated by this is transmitted to the power
receiving device 8. 



14 It should be noted that in a sunlit section which is a region in which
of the piezoelectric jacket 9 is installed and is on the top surface of the
pipe photosensitive elements may be incorporated in place of the
piezoelectric elements 91. This allows generating power by solar panels on
top surface of the pipe, and generating power by vibration or sound
detection on the bottom surface of the pipe, so that emergency power source
can be assured when sensors are out of order. [0039] In the periphery of
the manhole lid M, further a plurality of lid portion piezoelectric
elements 92 are buried and fixed dividedly in fan-shaped sections. This lid
portion piezoelectric element 92 generates electricity by the acoustic
pressure or vibration based on the use of the road surface around the
manhole lid M, and this electromotive voltage is also transmitted to the
power receiving device 8. [0040] The self-power generation type power
generating sensor G is provided in a pipe space with a lid for checking or
maintenance of the piping. Especially in Example, the inner pipe 2 is
interposed on the pipeline P exposed inside the manhole structure with the
manhole lid M, and the data management device 7 is configured to have the
amplifier which amplifies a detection signal, the A/D converter which A/D
converts the amplified signal, and the transmitter which transmits the AID
converted amplified signal. In addition, the amplifier, A/D converter, and
power receiving device 8 are collectively attached in an upper part space
of within manhole structure. [0041] It is preferable that the transmitter
is attached to the manhole lid M, and further a plurality of lid portion
piezoelectric elements 92 are buried and fixed in part of the manhole lid
M, and that this lid portion piezoelectric elements 92 generates
electricity by the acoustic pressure or vibration based on the use of the
road surface around the manhole lid M, and this electromotive voltage is
transmitted to the power receiving device 8. [0042] [Example 2] (Overall
constitution of self-power generation type power generating sensor of
Example 2) Moreover, a self-power generation type power generating sensor
10 of Example 2 of the present invention is basically a piping sensor G
which is interposed within a pipeline P for a predetermined fluid provided
either in a structure, a device or under the ground, and detects
abnormalities of the piping and the surroundings of the piping, the
self-power generation type power generating sensor 10 including a pair of
connection flanges 1 which are flange-connected to an upstream side and a
downstream side, respectively, of a section part dividing the pipeline P in
the midst of the same, an inner pipe 2 which connects a section part of the
pipeline P between the connection flanges 1  



15 in a manner of allowing fluid circulation, a bypass pipe 3 having a flow
path branching in a bypassing manner from a position of the inner pipe 2
closer to the upstream side towards a spaced-away outer periphery of the
inner pipe 2, and merging again in a position of the inner pipe 2 closer to
the downstream side, a rotor 4 provided within the flow path of the bypass
pipe 3 and freely rotatably about the inner pipe 2 and itself rotates about
the pipe axis of the inner pipe by the fluid circulation to the flow path
of the bypass pipe 3, an electromotive device 5 which is closely fixed on
at least either the inner circumferential surface or outer circumferential
surface of the rotor 4 or a face constituting the inside of the structure,
and generates electricity by the rotation of the rotor 4, and at least
either a detector 6 or a power receiving device 8 which acquires the
information of an electromotive state by the electromotive device 5
electrically connected with the electromotive device 5. In addition, at
least either the detector 6 or the power receiving device 8 acquires the
information of the electromotive state by the electromotive device 5,
whereby the situation of the sectioned and connected pipeline P or the
surroundings of the pipeline P is detected. [0043] This Example is a
constitution which is complete even if at least either the detector 6 or
power receiving device 8 in the constitution of the above Example 1 is
removed. When at least the detector 6 is included, as in the above Example
1, it is to be provided in the flange structure or between a pair of
flanges, and its basic constitution is to be similar to that in Example 1.
However, a function of detecting abnormalities within the piping or around
the piping by a detection means of the detector 6 itself may not be
necessarily provided, and alternatively may be provided with a function of
acquiring the information of the electromotive state by the electromotive
device 5 electrically connected with the electromotive device 5. In this
case, the power receiving device 8 may be provided within the piping
sensor, but may be removed from inside the piping sensor device if it is
attached to the outside the piping sensor. [0044] Moreover, when at least
the power receiving device 8 is provided, an arrangement and a constitution
similar to that in the above Example 1 are to be employed. However, a
charging function of the power receiving device 8 for itself may not be
necessarily provided, and alternatively it may be provided with a function
of receiving the electromotive force electrically connected with the
electromotive device 5, and acquiring the information of the electromotive
state by the electromotive device 5. In this case, the detector 6 may be
provided within the flange structure or between the pair of flanges, but a
function of detecting abnormalities within the piping or around the piping
by a detection means of the detector 6 itself may be removed.  16 [0045]
(Disaster detection system of the present invention) The disaster detection
system of the present invention is configured to include a self-power
generation type piping sensor according to any one of the above attached at
predetermined intervals of the existing pipeline P (Examples 1, 2), and a
central monitoring system S which receives data transmitted from a data
management device 7 of the piping sensors with a self-power generation
function and receives an electromotive voltage signal which is in
correlation with an electromotive voltage transmitted from the power
receiving device 8 of the piping sensors with a self-power generation
function. [0046] (Central monitoring system S) 



The central monitoring system S characteristically has a map indicator SM
which performs correlation processing of the electromotive voltage signal
and detection signal received respectively from adjacent piping sensors
with a self-power generation function through the pipeline P. so that a
position of generation of an abnormality is specified as a distance between
two points within the pipeline P nipped by the piping sensors with a
self-power generation function, and compares this distance between the two
points with the position information of the pipeline P input in advance for
map indication. [0047] The disaster detection system of the present
invention is also provided with a measurement vehicle C equipped with the
central monitoring system S and self-power generator. The measurement
vehicle C is a travelling vehicle equipped with a direct receiving device
which connects to the self-power generation type piping sensor in the
vicinity of the pipeline P in which an abnormality is generated and
directly receives a detection signal. [0048] [Example 3] (Overall
constitution of piping attachment device with a self-power generation
function of Example 3) The piping attachment device with a self-power
generation function which is Example of Example 3 of the present invention
is a piping attachment device which is interposed within the existing
pipeline P for a predetermined fluid provided either in a structure or
under the ground, and is configured to include a pair of connection flanges
1 which are flange-connected to an upstream side and a downstream side,
respectively, of a section part dividing the existing pipeline P in the
midst of the same, an inner pipe 2 which connects the section part of the
pipeline P between the connection flanges 1 in a manner of allowing fluid
circulation, a bypass pipe 3 having a flow path branching in a bypassing
manner from a position of the inner pipe 2 closer to the upstream side  17
towards a spaced-away outer periphery of the inner pipe 2, and merging
again in a position of the inner pipe 2 closer to the downstream side, a
rotor 4 provided within the flow path of the bypass pipe 3 and freely
rotatably about the inner pipe 2 and itself rotates about the pipe axis of
the inner pipe by the fluid circulation to the flow path of the bypass pipe
3, an electromotive device 5 which is closely fixed on at least either the
inner circumferential surface or outer circumferential surface of the rotor
4 or a face constituting the inside of the structure, and generates
electricity by the rotation of the rotor 4, a power receiving device 8
which is electrically connected with the electromotive device 5, and a
charges an electromotive voltage by the electromotive device 5, in which
the power receiving device 8 is disposed in the periphery or near the
periphery of the bypass pipe 3 or in the flange structure by the pair of
connection flanges 1 or near the flange structure, and automatically
supplies power to the outside of the device depending on the charged
situation of itself. [0049] (Overall constitution of disaster detection
system of the present invention) 



In addition, the disaster detection system of the present invention
includes a self-power generation type piping sensor (including Examples 1,
2) or a self-power generation type piping attachment device according to
any one of the above attached at predetermined intervals of the existing
pipeline P, and a plurality of power receiving devices 8 which receive
electricities transmitted from the self-power generation type piping sensor
/self-power generation type piping attachment, a centralized incoming panel
8S which collectively charges the electromotive voltages by a plurality of
the power receiving devices 8, in which the centralized incoming panel 8S
has a switching device which switches to external power supply only by
manual operation when any abnormality is generated in the pipeline P.
[0050] The above constitution allows providing a mechanism which creates a
new energy by using existing equipment without destroying the nature, or
continuing abnormality detection of the pipeline P by self-power generation
even in a state that the power source to the portion where the self-power
generation type piping sensor is installed is shut off, or providing a
system which supplies power in time of disaster in a region where
electricity supply is cut off. [0051] The above piping sensor or piping
attachment device can be attached to, in addition to water pipelines of
water and sewage, extinguishing agent pipelines, gas pipelines, natural gas
pipelines, pipelines for liquid fuels such as petroleum and gasoline, and
cooling pipelines. Moreover, the above disaster detection system is fixed
to the midst of the pipe path of the existing pipeline P in a structure or
the existing pipeline P buried in the ground, catches abnormality signals
inside and outside of the piping, and  18 analyzes the contents of the
abnormality signals and indicates on a monitor screen, whereby it functions
as a comprehensive crisis prediction and disaster prevention monitoring
system, and can be operated to predict accidents inside and outside the
pipeline P. Such a crisisprediction and disaster prevention monitoring
system can be applied to, in addition to water pipelines of water and
sewage, airport facilities, railway facilities, hospital facilities,
evacuation facilities, port facilities, national important facilities, and
evacuation filtering facilities. [0052] For example, the piping sensor of
the present invention can be installed for pipelines buried under the
ground on the border defense line, and construct a 24-hours crime
prevention monitoring system. In this case, objects and people which pass
or trespasses the border defense line can be detected using the ground on
the border defense line or underpasses therein. [0053] The piping sensor of
the present invention can be also applied to nuclear reactor power
generators, thermal power generators, hydraulic power generators and plants
including these devices. This allows catching any abnormality in cooling
pipings, fuel pipings, hydraulic pipings, reactor cores, combustion
devices, power generators and transmitting alarms. [0054] Moreover, by
installing a plurality of piping sensors on each of underground pipelines
spread like a net across urban areas and the like at regular intervals, the
piping sensor can be operated as a system device provided with a crime
prevention function and a disaster prediction function. [0055] Furthermore,
the present invention is not limited to Examples described above, and
extraction of elements, changes in combinations, abbreviation, changes in
the order of the processes according to each constitution and abbreviation
of parts of constitutions and changes in arrangement suitably can be made
as long as the purport of the present device is not deviated. 



Explanation of References [0056] 1 Connection flange 11 Flange structure 12
Connection cushioning material 2 Inner pipe 2h Continuous hole 3 Bypass
pipe 31 Expanded diameter portion 32 Cylindrical portion 



19 33 Air vent valve 4 Rotor 41 Multiple cylinder structure 42 Fin 5
Electromotive device (coil) 6 Detector (Underwater microphone or radiation
sensor) 7 Data management device 71 Amplifier 



72 AID converter 73 Transmitter 8 Power receiving device 8S Centralized
incoming panel 9 Piezoelectric jacket 91 Piezoelectric element 92 Lid
portion piezoelectric element P Pipeline M Manhole lid S Central monitoring
system 



SM Map indicator C Measurement vehicle  20 Claims [Claim 1] A piping sensor
(G) which is interposed within a pipeline (P) for a predetermined fluid
provided in either a structure, device or the ground and detects
abnormalities of the piping and the surrounding of the piping, the piping
sensor (G) comprising: a pair of connection flanges (1) which is
flange-connected to an upstream side and a downstream side, respectively,
of a section part dividing the pipeline (P) in the midst of the same, an
inner pipe (2) which connects the section part of the pipeline (P) between
the connection flanges (1) in a manner of allowing fluid circulation, a
bypass pipe (3) having a flow path branching in a bypassing manner from a
position of the inner pipe (2) closer to the upstream side towards a
spaced-away outer periphery of the inner pipe (2), and merging again in a
position of the inner pipe (2) closer to the downstream side, a rotor (4)
provided within the flow path of the bypass pipe (3) and freely rotatably
about the inner pipe (2) and itself rotates about the pipe axis of the
inner pipe by the fluid circulation to the flow path of the bypass pipe
(3), an electromotive device (5) which is closely fixed on at least either
the inner circumferential surface or outer circumferential surface of the
rotor (4) or a face constituting the inside of the structure, and generates
electricity by the rotation of the rotor (4), and at least either a
detector (6) or a power receiving device (8) which acquires the information
of an electromotive state by the electromotive device (5) electrically
connected with the electromotive device (5), in which at least either the
detector (6) or the power receiving device (8) acquires the information of
the electromotive state by the electromotive device (5), whereby the
situation of the sectioned and connected pipeline (P) or the surroundings
of the pipeline (P) is detected. [Claim 2] A piping sensor (G) which is
interposed within an existing pipeline (P) for a predetermined fluid
provided in either a structure or the ground and detects abnormalities of
the piping and the surrounding of the piping, the piping sensor (G)
comprising: a pair of connection flanges (1) which is flange-connected to
an upstream side and a downstream side, respectively, of a section part
dividing the pipeline (P) in the midst of the same, an inner pipe (2) which
connects the section part of the pipeline (P) between the connection
flanges (1) in a manner of allowing fluid circulation, a bypass pipe (3)
having a flow path branching in a bypassing manner from a position of the
inner pipe (2) closer to the upstream side towards a spaced-away outer
periphery of the inner pipe (2), and merging again in a position of the
inner pipe (2) closer to the downstream side, a rotor (4) provided within
the flow path of the bypass pipe (3) and freely rotatably  



21 about the inner pipe (2) and itself rotates about the pipe axis of the
inner pipe by the fluid circulation to the flow path of the bypass pipe
(3), an electromotive device (5) which is closely fixed on at least either
the inner circumferential surface or outer circumferential surface of the
rotor (4) or a face constituting the inside of the structure, and generates
electricity by the rotation of the rotor (4), and a detector (6) which is
disposed in a passage of the flange structure by the pair of connection
flanges (1) or in a passage between the pair of connection flanges (1), and
is capable of detecting a detection signal in correlation with the fluid
circulation within the pipeline P further upstream and/or downstream of the
section part, and in which self-power generation is performed by the
electromotive device (5), and the situation of the sectioned and connected
pipeline (P) or the surroundings of the pipeline (P) is detected by an
electromotive state by the electromotive device (5) and a detection signal.
[Claim 3] A piping sensor with a self-power generation function according
to claim 1 or 2, wherein the connection flanges 1 on the upstream and
downstream side, respectively, comprise opposing flange structures (11) and
a connection cushioning material (12) interposed therebetween, and the
detection portion (6) is incorporated into the connection cushioning
material (12) nipped between the flange opposing structures (11) of the
connection flanges (1). [Claim 4] The piping sensor with a self-power
generation function according to claim I, 2, or 3, wherein the bypass pipe
(3) covers continuous holes (2h) provided around the pipe closer to the
upstream side and closer to the downstream side of the inner pipe (2), and
a cylindrical portion (32) whose diameter expands toward the center of the
axis from each end of the pipe of the inner pipe (2), and which connects
the expanded diameter portions (31) at both ends of the same, and covers
the outer periphery of the inner pipe in a cylindrical form, and in an
upstream bypass pipeline flowing from the communication path (2h) through
the inside of the expanded diameter portion (31) into the cylindrical
portion (32), a flow path is formed so that at least part of circulation
flow rate decreases within the pipeline. [Claim5] The piping sensor with a
self-power generation function according to claim 1, 2, 3, or 4, wherein
the rotor (4) comprises a multiple cylinder structure (41) which is freely
rotatable about the axis, and fins (42) formed on each of the cylindrical
surface of the multiple cylinder structure, and the fins (42) have twisted
fin faces so formed that the angle of attachment increases or decreases
continuously or stepwise relative to the axial direction of the pipe.
[Clairn6] The piping sensor with a self-power generation function according
to claim 1, 2,  22 



3, 4 or 5, wherein a power receiving device (8) is provided in the
periphery of the bypass pipe (3) or in the vicinity of the same, and
charges the electromotive voltage by the electromotive device (5), and this
power receiving device (8) automatically supplies power to the detector (6)
depending on the charged situation of itself. [Claim7] The piping sensor
with a self-power generation function according to claim 1, 2, 3, 4, 5, or
6, wherein a piezoelectric jacket (9) attached to the periphery of the
bypass pipe (3) and comprising a plurality of piezoelectric elements (91)
is provided, this piezoelectric element (91), generate electricity by the
acoustic pressure or vibration based on the fluid circulation of the
pipeline to which they are attached, and an electromotive voltage by this
is transmitted to the power receiving device (8) . [Claim 8] The piping
sensor with a self-power generation function according to any one of claims
1 to 7, wherein the inner pipe (2) is interposed on the pipeline (P)
exposed inside a pipe space with a lid portion, and a data management
device (7) which transmits or stores an electromotive voltage signal and a
detection signal by the detector 6 which is in correlation with the
electromotive force by the electromotive device 5, and this data management
device (7) comprises an amplifier (71) which amplifies a detection signal,
an AID converter (72) which A/D converts the amplified signal, and a
transmitter (73173M) which transmits the A/D converted amplified signal,
and these amplifier (71), A/D converter (71), and transmitter (73 /73M) are
attached in the pipe space or around the lid portion of the same. [Claim9]
A disaster detection system comprising a piping sensor with a self-power
generation function according to any one of claims Ito 8, which is attached
at predetermined intervals of an existing pipeline (P), and a central
monitoring system (S) which receives data transmitted from a data
management device (7) of the piping sensors with a self-power generation
function and receives an electromotive voltage signal which is in
correlation with an electromotive voltage transmitted from the power
receiving device (8) of the piping sensors, the central monitoring system
(S) having a map indicator (SM) which performs correlation processing of
the electromotive voltage signal and detection signal received respectively
from adjacent piping sensors (G) through the pipeline, so that a position
of generation of an abnormality is specified as a distance between two
points within the pipeline nipped by the piping sensors (G), and compares
this distance between the two points with the position information of the
pipeline input in advance for map indication.  [Claim 10] The disaster
detection system according to claim 9, wherein a measurement vehicle (C)
equipped with the central monitoring system S and a self-power generator is
provided, and the measurement vehicle (C) is equipped with a direct
receiving device  23 which connects to the piping sensor (G) in the
vicinity of the pipeline in which an abnormality is generated and directly
receives a detection signal. [Claim 11] The a disaster detection system
according to claim 9 or 10, wherein a centralized incoming panel (8S) which
collectively charges the electromotive voltages by a plurality of the power
receiving devices (8), in which the centralized incoming panel (8S) has a
switching device which switches to external power supply only by manual
operation when any abnormality is generated in the pipeline. [Claim 12] A
piping attachment device with a self-power generation function which is a
piping attachment device interposed within an existing pipeline (P) for a
predetermined fluid provided either in a structure or under the ground,
comprising a pair of connection flanges (1) which is flange-connected to an
upstream side and a downstream side, respectively, of a section part
dividing the existing pipeline (P) in the midst of the same, an inner pipe
(2) which connects the section part of the pipeline (P) between the
connection flanges (1) in a manner of allowing fluid circulation, a bypass
pipe (3) having a flow path branching in a bypassing manner from a position
of the inner pipe (2) closer to the upstream side towards a spaced-away
outer periphery of the inner pipe (2), and merging again in a position of
the inner pipe (2) closer to the downstream side, a rotor (4) provided
within the flow path of the bypass pipe (3) and freely rotatably about the
inner pipe (2) and itself rotates about the pipe axis of the inner pipe by
the fluid circulation to the flow path of the bypass pipe (3), an
electromotive device (5) which is closely fixed on at least either the
inner circumferential surface or outer circumferential surface of the rotor
(4) or a face constituting the inside of the structure, and generates
electricity by the rotation of the rotor (4), and a power receiving device
(8) which is electrically connected with the electromotive device (5), and
charges an electromotive voltage by the electromotive device (5), in which
the power receiving device (8) is disposed in the periphery or near the
periphery of the bypass pipe (3) or in the flange structure by the pair of
connection flanges (1) or near the flange structure, and automatically
supplies power to the outside of the device depending on the charged
situation of itself. 




