; ope3erol 6TIM 1 DESCRI PTI ON CONVECTI VE PONER GENERATI NG METHOD AND
DEVI CE 5 Technical Field The present invention relates to_an.inprovenent,
in a nethod and device for power generation by utiIiziﬁg&Mpﬁafn%%gy of a
phenonenon |y generated whijrlwind, to accqriplii'sh™a“hi gh |
efficiency mmmmmwmmmmmmlization. 10 Background Art There wWas al ready nmade
an attenpt for power, generation in which the same phenonenon as a whirlw nd
occurring in nature was artificial ¥ %ﬁfﬁff& d and a turbine was driven 15
by utilizing the rotating energy o ? € gas flow thereof. The inventor

previ ously proposed (Japanese Patent Kokai No. 6-147098), as a device for
realizing this atg ceTRVEE¥H COPRERERTPRG S F%gbﬁdﬁﬁDhﬁﬁﬂ?éﬁcally seal i ng
a gas for heat exchange, a cooling pipe |nsta¥ ed within the aforenentioned
20 cylinder in the axial direction to which a fluid for cooling was

i ntrgduceshbA R RNFEELRi N the axial direction, a heating pipe installed
within the aforenentioned, cylinder in the axial direction, to which a fluid

for heating VERe iPESIRREHNTERM M DI HEDS chRl 3 HRRFQUSBEN b rERtion, a
cool i ng 4 Imstisddrawd devicd £oplpagenfgéhergeson by hetiDizrimdg thepiral pipe

installed in contact with the cigrcunference, of the afor nt ioned.cool i ng
i pe. o TREAThPT o piRATmensh (bF (AR FHEPER P oS gRe e R A 2 s e
pi pe i nstal accompl tsimt achight &f fheiency vof eeraregy chtihezat bornent i oned
heatjipng pi pe and opening at both ends to 30 produce a flow of the gas, a
fan'installed at | east one of the outlet and inlet openings of the

af or emerBadk@Eoend| A¥y f| ow channel and heating flow channel and an out put
shaft rotatinghépbnGhy dMibBadPi Radé@Nani S¥Bhsh FH8 PavePegéRéritidhe
heati ng fl ow ¢channel was introduced on one hand into the Coolipg flow 35

channel Rd"RHEh ghle 33NePRENPHENBoRF ng VYROHAYARANRFCHREIRGt +Bduced on
t he OFheﬁ?h@ﬁd WQQOarhgﬁmc?alng @é@@t@h@gnehdta geﬂﬁiﬁéewagnﬁf%Vénn ﬁf thF
gas .circulating.in a spira venment efween_t coolin ow channe
and Bhe Beakthiieind, ERarRar BIRdT fhergy e b ehRECHah "FAR Lk sk e by "t he
convecti on gefkeaipdentoh pheviewptyapuopodefif ¢Jepanesé PhtenfoKekamti oned
gas to erat rgep AL u : LCey 1RO th s ypder
hi gh prgggbrglﬁﬁ??ﬁgséog_iﬁgﬁ%Y5§Fc %%ng a?éggﬁglgglgnﬁgggﬁPFécgegé?éHEe
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the gas is_preSsed by the ¢entrifugal 10 force against .the circugferential
wal 12%bf ?KégﬂﬁﬁﬁeépigEefﬁﬁﬁﬁéhghﬁé t%@QuFPiwglFﬁ a giaéé §H€r§9° ¢89 due to

the fricwagnahttoaaeegenieont ad ehar éAythe axial direction, a heating
pipe installed within the aforementioned cylinder in the axial

direction, to which a fluid for heating was introduced from the
other end in the axial direction, a cooling flow channel for

25 cooling of the gas in the form of a spiral pipe installed in
contact with the circumference of the aforementioned cooling
pipe, a heating flow channel for heating of the gas in the form
of a spiral pipe installed in contact with the circumference
of the aforementioned heating pipe and opening at both ends to

30 produce a flow of the gas, a fan installed at least one of the
outlet and inlet openings of the aforementioned cooling flow
channel and heating flow channel and an output shaft rotating
jointly with this fan, in which the gas heated in the heating
flow channel was introduced on one hand into the cooling flow

35 channel and the gas cooled in the cooling flow channel was
introduced on the other hand into the heating flow channel to
generate convection of the gas circulating in a spiral movement
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And, in order to construct a particularly |large nodel of the device, use of
a planar fin for heat exchange is necesl5 sarily acconpani ed by an increase
i.n the di stance of heat conduction per unit width with a great decrease in
the rate of heat exchange and, in addition, the wall thickness of the
cylinder wall nust be increased and accOnpani ed by a mass increase and
causing a decrease in the power output due to a 20 decrease in the rate of
heat exchan e wi th a nedium com ng from outside. The present invention has

been compFEYRE Wi SeebbRractlon,charnebpig thenheat e siiaw Crameht i onal
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sectiona w a ere, in the nethod of the present invention,
a cyllnd??%gg 8 eEQFSé QB gﬁﬁgd bet ween the ascending 10 gas flow channel

and the desceﬁddnglga§rﬂeﬁm¢@h§nnétru9tgarBaztigu&agéﬁeﬁargé mpgdtration
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cylinder wall must be increased and accompanied by a mass
increase and causing a decrease in the power output due to a
20 decrease in the rate of heat exchange with a medium coming from
outside.

The present invention has been completed with an object,
by overcoming such defects in a conventional convective power-
generating device, to provide an improved method for conversion

25 of a convectional energy to a power-generating energy with a
high efficiency and a power-generating device for realization
thereof.

Disclosure of Invention

30 The present invention provides, in a method in which an
ascending gas flow channel and a descending gas flow channel
are forcedly formed within a closed zone sealing a gas to
generate a convolutional flow by the synergistic effect of both
and a turbine is driven by the convolutional flow to generate

35 electric power, a method in which the efficiency of power
generation is increased by installing a cylindrical rotor
between the aforementioned ascending gas flow channel and the



Figure 4 is an inclinatory view showi ng the structure of 20 the cylindrical
rotor in Figure 3 as an exanple. Figure 5is a schematic illustration of a
cross sectional view of an exanple, in the device of the present invention,
in which two cylindrical rotors are installed between the ascendi ng gas

fl ow channel and the descendi ng gas flow channel 25 and between the

ascendi ng gas flom/channel and the partition wall isolating the closed zone
fromoutaF gure 6 i.s a schematic illustration of a cross sectional
vi ew sho ﬁ@eéﬂl afpFetoPW ABaRBGLcaNdy LhcaPPESBRiALARveREEWARCNFERAre 7 is
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i nvent i oohereoflescri bed by naking reference to the acconpanyi ng draw ng.

4 In Figure 1, which is a schematic illustration of a cross sectional view
of an exanple where, in the nethod of the present invention, a cylindrical
rotor isBraefatieedribptieenofhthesdeawing gas fl ow channel and the
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Figure 5 is a schematic illustration of a cross sectional
view of an example, in the device of the present invention,
in which two cylindrical rotors are installed between the
ascending gas flow channel and the descending gas flow channel
25 and between the ascending gas flow channel and the partition
wall isolating the closed zone from outside.
Figure 6 is a schematic illustration of a cross sectional
view showing an example of the device of the present invention.
Figure 7 is a schematic illustration of a cross sectional
30 view showing another example of the device of the present
invention.

Best mode for carrying out the invention
In the following, the method and device of the present
35 invention are described by making reference to the accompanying
drawing.



rotor 2 and the cylindrical partition wall 1 in addition to the 30
constitution described for the aforenentioned Figure 1 and this is subject
to induced rotation by the novenent of the gas flowin the cylindrical
partition wall 1 thereby to further decrease the friction between the
ascending gas flow and the descendi ng gﬁs flow. 35 And, the gas between G
and His outwardly conpressed between E and F by the centrifugal force to
generate a heat of conpression which can be effectively utilized to
increase 5 {ReFignper it uvBiaht i&ranechapahichilivstragiapdeling
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and C to calse a decrease in_ the specific gravi e gas having a
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devi ce to reatisephenaarl a8y FTa¥ FPRsBY, BoRRERLRABRRECEERE: cnce
to the awdshpanhigh- tempengtuFegnedismi sseendacthraughy thieeflow ahaenample
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|ncI|natory view sh omnng an_exanp e structure o |ndr|ca
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t he cylln rrca cont 4 rot at abl e vane 106
is f3kedly 35I@oﬁneur@d2tuhun© bst moschempide dfl lusitgadyilonndfi @al rotor 102

to be mouzbad tecthent! Wide ot0hn RxAgkheclnetal atiabhd Rfinea BE Means of
plvotall¥ supporting nenbers 107 an
e present” invention, a second cylindrical rotor is further

installed, in addition to the first cylindrical rotor between
the ascending gas flow channel and the descending gas flow

25 channel, between the ascending gas flow channel and the
partition wall isolating the closed zone from outside, a second
cylindrical rotor 12 having, according to need, gas escape
openings 13,... is installed between the first cylindrical
rotor 2 and the cylindrical partition wall 1 in addition to the

30 constitution described for the aforementioned Figure 1 and this
is subject to induced rotation by the movement of the gas flow
in the cylindrical partition wall 1 thereby to further decrease
the friction between the ascending gas flow and the descending
gas flow.

35 And, the gas between G and H is outwardly compressed
between E and F by the centrifugal force to generate a heat
of compression which can be effectively utilized to increase



109,... to isolate the spiral-forned | owtenperature nediumfeed pipe 110
fromthe aforenentioned high-tenperature nediumfeed pipe 103 di sposed
inside thereof. It is essential that the pivotally supporting nenbers 107
and 108 used here have such 5 a structuge as to allow snooth revol ution of
the cylindrical rotor 102 wi thout | oading. Such ones include, for exanple,
those with a decreased friction by using a bearing, those of the
l'iquid-seal type with mercury, those of nagnet supporting type, those of
the fricth8ntedrergypereydifhfsencewithekb8ngoo bRy chediumsgoBhr ibwkinghen,
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Figure 4 shows an example of the cylindrical rotor 102
contained in this device and a rotatable vane 106 is fixedly
35 connected to the bottom surface of this cylindrical rotor 102
to be mounted to the cylinder 101 in a freely rotatable fashion
by means of pivotally supporting members 107 and 108 and arms



It is preferable that the cylindrical rotor 111 outside 30 is provided with

gas escape openings 114,... at appropriate positions for dissipation of the
gas which'is inparted with an increased specific gravity under conpression
by the centrifugal force. The gas escapg openings 114,... are forned

desirably by 35 boring with an angle in"a direction reverse to the rotating
direction of the cylindrical rotor 111 in such a fashion as to pronote
the cylindrical rotor In the device of the present

rotation
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aforenentloneHndanwhen;oiateuendeELUEOhanihg audhthestfﬁttheacyaof power
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gas. Thecabdednbyt contdctyhgnéitbakheoflow-2efpkastareamedsumt £eedwptipe
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bott om parts of orm at an appropri ate |nterval so that the
cylidfiri cal r3ndr Lbe ﬁ§0ﬁ6ﬂaﬂ€df&9wtﬁédreéétﬂéﬁcéﬂdﬂﬁé plevspredyredhe gas

A received bnikhfabBakk! 8re Bot in contact each with the other until
reaching the bottom of the cylinder 101 or therearound and
therefore they can be utilized for generation of a whirling
flow without being accompanied by a loss of energy due to

25 friction so that, by disposing a fan for starting-up in that
part, a violent rotation is caused and an electric power as
desired can be obtained with a good efficiency by connecting
a power generating motor to this starting-up fan via the output
shaft.

30 It is optional that the aforementioned cylindrical rotor
102 has such a structure that the wall surface thereof is
formed with undulation and baffle plates to inhibit the gas
flow are provided to the bottoms of the wavy form at specified
intervals or such a structure that the baffle plates are

35 provided with inclination toward the direction of the flow
thereby to cancel the pressure vector of the flow in collision
thereto by the pressure vector in the direction of the flow



plates 205,... and this rotation can be utilized to drive the power
generator 214. In this case, the baffle plates 205,... are attached, in
order to suppress |eak-out of the gas A fromthe gap between 5 the
ascendi ng gas flow channel 203 or descepding gas flow channel 204 and the
cylindrical rotor 202, with inclination toward the direction of rotation so
that | eak-out of the gas A can be prevented by the reaction pressure at the
collision of the.gas. A at.the baffle plat 205 10 Whjle th descendi ng
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due to compression of the gas against the surrounding walls by

the centrifugal force.
It is preferable that the cylindrical rotor 111 outside
30 is provided with gas escape openings 114,... at appropriate
positions for dissipation of the gas which is imparted with an
increased specific gravity under compression by the centrifugal
force.
The gas escape openings 114,... are formed desirably by
35 Dboring with an angle in a direction reverse to the rotating
direction of the cylindrical rotor 111 in such a fashion as to
promote rotation of the cylindrical rotor 111.



And, the heat-exchange area of the aforenentioned spiral 20 fornmed bel | ows
can further be increased by providing a spiral forned V-shaped fin on the
inner wall- of the cylinder 200 along with inprovement in the
pressure-resistive strength of the cylinder 200 in the axial direction. On
the central |ower end of the cylinder 280 in this 25 device, there is
nount ed an output gear 212 with a centrifugal clutch engaged with a gear
216 for power _generation, which serves to drive the power generator 214
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to a thrust bearing 223 and, while keeping the cylinder 200 in a hernetic
condition, the cylindrical rotor 202 is enabled to rotate and the cooling
medi um | £XaE®PlEo It-he cooling nedium feed pipe 206 by way of the cooling
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insulating protective material 201.
In this figure, the cylindrical rotor 202 is brought
under induced rotation by the gas A under convection through
30 the ascending gas flow channel 203 and the descending gas
flow channel 204 to greatly increase the power output by
suppressing attenuation of energy due to friction of the gas.
The aforementioned cylindrical rotor 202 has a wall surface
with undulation by draw-working and baffle plates 205,... are
35 attached to the bottom parts of the wavy form at an appropriate
interval so that the cylindrical rotor 202 is rotated by the
reaction of the pressure of the gas A received by the baffle



12 In this device, a second cylindrical rotor 302, which serves to reduce
the friction between the ascending gas fl ow channel 304 and the inner wall
of the cylinder 300, is installed in addition to the first cylindrical

rotor 301 which 5 serves to cut off con%acting bet ween the descendi ng gas
fl ow channel 303 and the ascendi ng gas fl ow channel 304. The first
cylindrical rotor 301 and the second cylindrical rotor 302 are connected by

the gears, 306,307 with djfferential rotation through centrifugal clutch
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Electrlc%bé gg&s?g gﬁnerated in theo%aﬁe mnner as in Exaggle 1_|g thg t hus
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way. | nduhereby tbi btazhi upt yheéScyhendrésalt ronvenioan coaneatiedglito the
Utilizatgggr¥§k89ugsfan 209. And, a gas is introduced by utilizing the
25 centrifugal force from the gas outlet/inlet port 211 installed
at the closure plate 210 of the cylinder 200 installed in the
vicinity of the lower-end shaft bearing part of the cylindrical
rotor 202 to compress and increase the pressure of the gas A
in the ascending gas flow channel 203 and the descending gas
30 flow channel 204 in the proximity of the outer circumference
of the cylindrical rotor 202 so as to accomplish axis alignment
without necessitating an oil seal through the output gear 212
with centrifugal clutch of the cylindrical rotor 202.
And, the closed cylinder 200 is isolated from the part
35 of the power generator 214 by the closure plate 210 and the
pressurized gas A is moved by the centrifugal force of the
cylindrical rotor 202 to compensate for the windage loss by



a-cl ean power supply source since electricity can be generated in a high
efficiency by utilizing the phenonenon of tenperature difference formation
occurring in nature such as, for exanple tenperature el evation by the

sol ar heat, tenperature dlfference 20 the sea, tenperature difference by
t he geot hermal heat and so on. 14 CLAI 1. A nethod for electric power
generation by convection characterized in that, in a nethod for electric
power 5 ﬁeneratlon whi.ch conpri ses formng, in a cylindrical closed zone
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cylindri spliral-formed bellows.
And, the heat-exchange area of the aforementioned spiral-
20 formed bellows can further be increased by providing a spiral-
formed V-shaped fin on the inner wall of the cylinder 200 along
with improvement in the pressure-resistive strength of the
cylinder 200 in the axial direction.
On the central lower end of the cylinder 200 in this
25 device, there is mounted an output gear 212 with a centrifugal
clutch engaged with a gear 216 for power generation, which
serves to drive the power generator 214 through an electromag-
netic clutch 217. This output gear 215 with a centrifugal
clutch is in a free condition at the moment of starting when
30 the rotation torque is small and is automatically brought into
the connected condition only in normal rotation. In failure
of the power generator 214, this output gear 212 with a centri-
fugal clutch can be utilized for immediate switching to another
power generator 215.
35 It is usual that, when the cylindrical rotor 202 is
rotated at a high velocity with the cock 219 of the power
generator part 218 of the cylinder 200 left open, the gas



15 rotor therein pivotally supported at the top and at the bottom and
containing a spiral-forned | owtenperature nmediumfeed pipe, a

spiral -formed high-tenmperature nmedium feed pipe installed along the outer
side of the first cylindrical rotor anﬂ a 5 second cylindrical rotor

I sol ating the high-tenperature nmedi um ded pi pe and the inner wall of the
cylinder each fromthe other. 5. The device for electric power generation
by convectjon, 10 described in CCaim3 or 4 in which a fin for heat exchange
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feed pipe 206. By conducting in this way, the temperature
difference between the ascending gas flow channel 203 and the

15 descending gas flow channel 204 becomes cancelled to cause
disappearance of the convection of the gas in the cylinder 200
and rotation of the cylindrical rotor 202 is also terminated.
The outer gas suctioned is discharged through the cock 219 so
that safety can be ensured.

20 On the other hand, a turn buckle holder 222 equipped with
a turn doughnut 220 and turn buckle fans 221,... is provided at
the upper end of the cylindrical rotor 202 and the condition
of convection of the gas A can be controlled by modifying the
angles of the vanes of the turn buckle fans 221,... .

25 And, the turn buckle holder 222 is connected to a thrust
bearing 223 and, while keeping the cylinder 200 in a hermetic
condition, the cylindrical rotor 202 is enabled to rotate and
the cooling medium is led to the cooling medium feed pipe 206
by way of the cooling main pipe 224 penetrating the center

30 thereof so that rotation of the cylindrical rotor 202 can be
smoothly continued without being disturbed in any way.

Example 2.
Figure 7 shows an example of the device which contains
35 two cylindrical rotors 301,302 in the cylinder 300, in which
the solar heat is utilized as the heating source for the high-
temperature medium.
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0% u&' ()serves to reduce the friction between the ascending gas
flow channel 304 and the inner wall of the cylinder 300, is
installed in addition to the first cylindrical rotor 301 which
5 serves to cut off contacting between the descending gas flow
channel 303 and the ascending gas flow channel 304. The first
cylindrical rotor 301 and the second cylindrical rotor 302 are
connected by the gears 306,307 with differential rotation
through a centrifugal clutch 305 so that rotation can be
10 adjusted adequately in compliance with the intended load on
the power generator 315.
In this device, when the first cylindrical rotor 301
is rotated at a high velocity, the pressurized gas A inside
thereof is imparted with a centrifugal force and compressed
15 to cause temperature elevation so as to increase the rate of
heat exchange by virtue of the increased temperature difference
with the descending gas flow channel 303 in proximity thereof
while, on the other hand, when the second cylindrical rotor
302 is rotated at a low velocity, the pressurized gas A thereof
20 receives decreased centrifugal compression to be expanded with
a temperature decrease so as to increase the temperature
difference with the ascending gas flow channel 304 with an
increased rate of heat exchange resulting in a great increase
in the power output even with a small temperature difference.
25 In this case, a great differential rotation as desired can
be obtained by selecting a small number of teeth in the gear
306 and a large number of teeth in the gear 307 while this gear
ratio must be determined in consideration of the temperature
difference to be produced, density of the pressurized gas A and
30 others.
In this figure, a low-temperature medium feed pipe 308 is
installed in a spiral form for the formation of a descending
gas flow channel 303 within the first cylindrical rotor 301
having the wall surface shaped in a wavy form and this low-
35 temperature medium feed pipe 308 is adjoined over the whole
length with a V-shaped fin 309 made hollow inside to improve
heat exchange.
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301 and is connected to the power generator 315 through a
rotation shaft 316 and gears 313,314.
10 Electricity can be generated in the same manner as in
Example 1 in the thus constituted power-generating device,
which can be stopped also in the same way.

Industrial utilizability
15 The present invention has a high utilization value as
a clean power supply source since electricity can be generated
in a high efficiency by utilizing the phenomenon of temperature
difference formation occurring in nature such as, for example,
temperature elevation by the solar heat, temperature difference
20 in the sea, temperature difference by the geothermal heat and
so on.
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thereof, generating a whirling flow by the synergistic
interaction of the descending gas flow and the ascending gas
" 10 flow and rotating a power-generating turbine by the whirling
flow to generate electric power, the descending gas flow
channel and the ascending gas flow channel are isolated each
from the other by a cylindrical rotor therebetween.

15 2. A method for electric power generation by convection
characterized in that, in a method for electric power
generation which comprises forming, in a cylindrical closed
zone containing a gas sealed therein, a descending gas flow
channel inward and an ascending gas flow channel outer side

20 thereof, generating a whirling flow by the synergistic
interaction of the descending gas flow and the ascending gas
flow and rotating a power-generating turbine by the whirling
flow to generate electric power, the descending gas flow
channel and the ascending gas flow channel are isolated each

25 from the other and the ascending gas flow channel is isolated
from the cylindrical closed zone by cylindrical rotors.

3. A device for electric power generation by convection
which comprises a cylinder filled with a gas, a cylindrical

30 rotor pivotally supported at the top and at the bottom therein
containing a spiral-~-formed low-temperature medium feed pipe, a
spiral-formed high-temperature medium feed pipe installed along
the outside of the cylindrical rotor and a starting fan fixedly
installed to the bottom of the cylindrical rotor.

35
4. A device for electric power generation by convection which
comprises a cylinder filled with a gas, a first cylindrical
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5. The device for electric power generation by convection

10 described in Claim 3 or 4 in which a fin for heat exchange
promotion is adjoined to the low-temperature medium feed pipe
and to the high-temperature medium feed pipe.

6. The device for electric power generation by convection

15 described in Claim 4 in which a plurality of gas escape
openings are formed in the side wall of the second cylindrical
rotor.



