DESCRI PTI ON W ND PONER GENERATOR Technical Field

[ 0001] The present invention relates to a wi nd power
generator, and nore particularly, to a wind power
generator that generates electric power by
efficiently utilizing energy of natural w nd.
Background Art [0002] Conventionally, various types of
wi nd power generators have been proposed and

enbodi ed. Anbng t hese w é¥g¥¥ generators, there
has been a wi nd power g%nera or 9”1 i ncludes w nd

inlets arranged ongwtRg §bﬁgR5gEﬁF§gFg§ a w nd tunne
0

at four positions at an interva 90 to rotate a
fan by wind introduced into the wind tunnel (see,
e.g. Patent Literature 1). Patent Literature 1. JP
T4 E9050&1A D sclosure of the Invention Problens to
be Sol ved by the Invention (0003] However, the
[Oaldavie- nenti oned fan rotating type wi nd power
generator has problens that it is not possible to
ef f i Fhenptgsennhtirotkrdelan me lat@sntiotdherimidngovenngtnerator,
into the wind tunnel and that the wind introduced
andnnore raniyimikamiiol thl awd nchpovgh danmnation Khatrgegerates
of the wind tunnel to the |eeward side. Therefore,
elErd TdfePaye b R L AASNRLY Weehl 2iMeenpyarOf sagural wind.
Furt her,

Background Art
[0002]

Conventionally, various types of wind power generators
have been prdpoSed and embodied. Among these wind power
generators, there has been a wind power generator that includes
wind inlets arranged on the side surface of a wind tunnel at
four positions at an interval of 20° to rotate a fan by wind
introduced into the wind tunnel (see, e.g. Patent Literature
1).

Patent Literature 1: JP 2004-190506 A

Disclosure of the Invention
Problems to be Solved by the Invention
[0003]

However, the above-mentioned fan rotating type wind power
generator has problems that it is not possible to efficiently
intreduce wind around the wind tunnel into the wind tunnel and

that the wind introduced into the wind tunnel blows through from



conventionally, it has been attenpted to collect w nd
by facing a trunpet-shaped opening toward the

wi ndwar d si de. However, since the direction of the
openi ng shoul d be adjusted according to the w nd
direction, a conplicated nechanismis required and
thus it is difficult to increase in size. [0004] An
obj ect of the invention is to provide a wi nd power
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Probl ens [ 5] A wind power generator according fo
a ArEgRAGsIipdd@pdrivRN tcwWa dd elhedeS ndwadd @ ildenneliowever,
formed by a cylindrical nenber erected on the surface
siofceathauhidedd¢toivn B fat Nerdpegdingsheal ddms adgdupltedlak&tyrding
of wind-collecting plates that extends froma
tactheuwwnird ehitieadt iwad | aofonbiicgteddnecanignier required and
directions normal to the circunferential wall; a top
thpisatid timatdid osasl tarto ugpareasrl Opedizr)- of t he
$aﬁi ndrical nmenber and upper end openings of spaces
Meen adj acent wi nd-col lecting plates; a plurality

of wind inlets %hgﬁﬁis forned on the circunferent) a
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weak and regardless of a wind direction and easily increasing

in size and power with a simple structure.

Means for Solving the Problems
[0005]

A wind power generator according to an aspect of the
inventicn includes: a wind tunnel formed by a cylindrical member
erected on the surface of a foundation in a vertical direction;
a plurality of wind-collecting plates that extends from a
circumferential wall of the cylindrical member in directions
normal to the circumferential wall; a top plate that closes an
upper end opening of the cylindrical member and upper end
openings of spaces between adjacent wind-collecting plates; a
plurality of wind inlets that is formed on the circumferential
wall of the cylindrical member to introduce wind collected by

the wind-collecting plates into the wind tunnel; back-flow



into inside of the cylindrical nmenber, while
regulating the flow of wind blowng fromthe inside
to the outside; a plurality of guide plates arranged
bet ween adj acent wi nd-collecting plates for guiding
the wind collected by the wind-collecting plates
downward; a turbine that is driven by wi nd bl owi ng out
fromone end of the wind tunnel; and a power

dri b h bi ne. [ 0006 her,, i,
of GV BB} A4S RetSre b o b enar ke o oF Ay only
ehO g, BERRGLA 81 LB PYSRIANL TH LhCE L N8)1des SeeORdmpex
ack-Tl ow preventi ng “neans arfranged bétween "outer
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of REnd BdoRahlgeetbROt Ré alifsi dd B AVl SLSid¥hId §luratity of
regulating the flow of wind blowing fromthe S$paces

gbbdeeara tidie avrdgeal beehéas U -plesmt yitle cUEdEe ng plates
Furthernore, it is preferable that six of

faow npl:ichine dhiegripldatoed 1 cartedp gy tthedwandt-kellecting plates
cylindrical nenber at regular intervals in a

dewnwamd eeehtrhindi et iiendrivensbpmdfnet bbbeingatut Hrom one
wi nd_ power generator further includes surplus wnd

enfi sehatrhe el ncgi tunnelt ang@ddai povee gendratnnefiriven by the
di scharging surplus wind introduced into the w nd

b . It is preferable that other than the turbine

(a%lihe power generator, nore than one turbine and
[(ztg generator are provided in a flow direction of

1 e e, Wit UPOEL BT, Put ALY Wb Gh hencrator
a%mé%d%c%ﬁgocﬁé éthectcr@f Eﬁg%r%&ﬂlr&?khg%hggtl%{&d&g Qgcond
back~flow preventing means arranged between outer portions of
adjacent wind-collecting plates for allowing the flow of wind
blowing into spaces between the wind-cellecting plates from
outside, while regulating the flow of wind blowing from the
spaces between the wind-collecting plates to the outside.
Furthermore, it is preferable that six of wind-collectingplates

are provided on the cylindrical member at regular intervals in

a circumferential direction. It is preferable that the wind
power generator further includes surplus wind discharging units
arranged in the wind tunnel for discharging surplus wind

introduced into the wind tunnel. It is preferable that other
than the turbine and the power generator, more than one turbine
and power generator are provided in a flow direction of wind

in cne wind tunnel, and a rotary impeller of each of the turbines

is configured in such manner that 1/2 to 1/4 of the rotary




Ef fects of the Invention [0007] According to the w nd

power generator of the enbodinent of the invention,

wind is collected toward the wind tunnel by the

plurality of wi nd-collecting plates, particularly, six

wi nd-col l ecting plates and a plurality of guide

pl ates. Accordingly, wind blowing in any direction

can be introduced into the wind tunnel by the
: t, d- es and guide plates
”'gJos. aélllone tlrr1}1 &Pé mﬁ%n%rﬁlﬁv\hl le the wind is

conpr essed. Further, since the back-fl ow preventing

neans are provided at the wind inlets, the w nd
Effddreduyged HAtGg,ddix- 1 W nd tunnel does not bl ow t hrough

to the leeward side. In addition, since the second
[OpacK-f | ow preventing neans are provided between

adj acent wind-collecting plates, it is possible to

ef fi @iceatridd ngntbotheewime powek galhiedtatias ofeene embodiment

i ntroduced into spaces between the w nd-collecting
Oﬁat&ﬁe$nVEnt@ontheimﬁnﬂstqnwmﬁctéﬂnudwardwﬂhﬁcwinhetunnel by

surplus wind in the wind tunnel is discharged from
thenelansdlivy wihdididurrfisignminkstesy Iraalgtem@mlx, six

not applied to the turbine even during str w nd.
wipgrardrfsite ngiHaE ahenst & fiusabity whi %rwl%%r
C%ene ataqrs |s%{%|ded in one wind tunnel in a f|
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I Ca ower generator can

1LE8Rbiag sédt heF&y&raé&dr 'saqlcér%rﬁ%ehaéﬂdfﬁeﬁ ﬁk@b@htixg%eans
wi nd-col I ecti ng
are provided at the wind inlets, the wind introduced into the
wind tunnel does not blow through to the leeward side. 1In
addition, since the second back-flow preventing means are
provided between adjacent wind-collecting plates, it is
pessible to efficiently introduce the wind, which has been
introduced into spaces between the wind-collecting plates, into
the wind tunnel. Further, since the surplus wind in the wind
tunnel is discharged from the surplus wind discharging units,
a large lcad is not applied to the turbine even during strong
wind. Furthermore, since the plurality of turbines and power
generators is provided in one wind tunnel in a flow direction
of wind and the turbines are arranged in such a manner that about
1/2 to 1/4 of a rotary impeller of each of the turbines enters

in the wind tunnel, power generation efficiency is improved.

Basically, the wind power generator can be formed by erecting



pl ates on the surface of a foundation, which is

provi ded on the ground where turbines and power
generators are provided, in a vertical direction.
Accordingly, it is possible to appropriately set the
hei ght of the cylindrical nenber, the dianeter of the
wi nd tunnel, and the width of the w nd-collecting

pl ate according to conditions, such as the average

tH@nggﬁﬁﬁﬁglcgﬁ ﬁ@mbggtghhaEhg gh glﬂﬁdokhﬁlﬁﬁogollectlng

necessary power ener at
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for various conditions at an installation

gbsuhashigé & tudlifds @Qﬁbb%@@eﬁér&h@r@rﬁi"é Weovided, in a
[0008] Fig. 1 is a front view of a wind power

veenteal ofiaeevi dhny Addd i ymipdiinents oddible to
invention; Fig. 2 is a cross-sectional view of the

appndppn&kelygeeEraherheEggt 3fi sha tegnghtinrdcadl member, the
sectional view of the central portion of the
dpenetar of; t I yind tunrelsesnddia widewofakdenwahdrgodlecting
line 4-4 of Fi 3; Fig. 5is a front view of the
Ptake r%ﬁcwﬂtrﬂ%%%m@iﬁéu@@@eran@h afighe @varage wind speed
i.tudi nal sectiognal view of an exanple where a
a‘bﬁJ? ﬁﬁ%tfl&fatﬁﬂlbupﬁ%%ﬁadp%ﬁraf@%%? fAbmegassary power to
arran wind tunnel; and 5 Fi 7is.a .
o 4Bt 4d ndl Eoltbo, B M GMEGnORRGFStg+ 4nd B wind power

equipment suitable for various conditions at an installation

place can be installed.

Brief Description of the Drawings
[0008]

Fig. 1 is a front view of a wind power generator according
to an embodiment of the invention;

Fig. 2 is a cross-sectional view of the wind power
generator;

Fig. 3 is a longitudinal secticnal view of the central
portion of the generator;

Fig. 4 is a sectional view taken along a line 4-4 of Fig.
3;

Fig. 5 is a front view of the central portion of the
generator;

Fig. 6 is a longitudinal sectional view of an example where
a plurality of turbines and power generators are arranged in

one wind tunnel; and



turbine and a power generator of Fig. 6 are install ed.
Best Mode for Carrying Qut the Invention [0009] A

wi nd power generator according to an enbodi nent of the
invention will be described with reference to

draw ngs. The w nd power generator 10 includes a
power generator chanber 11 arranged under the ground,
and a wind-collecting nmeans 12 arranged on the

gr O.u'ig: _Th,e ivgi nd'c(‘toc! l e—-Ctei Iqc.g.’l.onr}:“‘aalns‘\r'1e?T,~.' ion§|au%e6c’1"ti .where a
cylin Fcal efoéi” OLF that 18 et ected on a Houndat i 'on
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t .
A and B SRR AR By Ve SRt ea,
are fixed to the circunferential wall of the
cylindrical menmber 14, and which extend fromthe

BedY MR dod amtyiiiaieninal inedhdtidn di rections
normal to the circunferential wall; a top plate 16

[adtet] cl oses an upper end opening of the cylindrical
menber 14 and upper end openi ngs between adjacent
wi ndZcwlihdarowgr pleateasathl; awcoddinigete @Y enftetdimeme: of the
formed on the wall of the cylindrical nmenber 14; and a
imptantddan widfl ispete sard Hesheti tduirgd eplemass teg dnepiiingesd  The
between adjacent wind-collecting plates 15. [0010]
Wik PeyerngeneartREnberinal des oW nIsaerahra chgmber 11
whi ch  reaches the power generator chanper

AR SR YA [ b P10 et MeHRs 12
N R R
» B9RLL8 80y Ym0 g8l S PRl T ML I 3 e
wiTRR&S 11 8 iy b13¥6isCRE, 10wer ends of which are fixed to the
foundation 13, bases of which are fixed to the circumferential
wall of the cylindrical member 14, and which extend from the
surface of the circumferential wall in directions normal to the
circumferential wall; a top plate 16 that closes an upper end
opening of the cylindrical member 14 and upper end openings
between adjacent wind-cecllecting plates 15; wind inlets 17 that
are formed on the wall of the cylindrical member 14; and a
plurality of upper and lower guide plates 18 provided between
adjacent wind-collecting plates 15.
[0010]

The cylindrical member 14 includes a wind tunnel 19, which
reaches the power generator chamber 11, therein. The
cylindrical member 14 is formed in the shape of a regular hexagon,

the base of the wind-collectingplate 15 is fixed to each angular

porticnof the cylindrical member, and thewind inlet 17 is formed



menber 14 may be separately forned of a plurality of
pieces in a circunferential direction and hei ght
direction according to the height and di aneter
thereof, and may be assenbled at a place where the
wi nd power generator is installed. Further, the
cylindrical nenber 14 nmay be forned to have the sane
dianeter in the height direction as a whole, or nay
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the direction of the wind is substantially constant

tHehhelighewnd Aeajteder tNOro&6t | HREMWM KL 68kbABIEAGt a place
plates 15 may be used. However, it is nost preferable

whehat tdiex wiidhbaoadt epdriexthtpdates hestsskeled 0 Further, the
efficiently collect wind in all directions. That is,

cylfirsind ad Inchepbielre d i mgy phat fasrnddd aree haaer shgedame odihaimeter

_the cylindrical nenber 14 at regular intervals, it is

impghsiight ddgigcddioneAch whotllke cemas benflormed in a gentle
introduce the wind into the wind tunnel 19 by at

Cond&SL BREPEd} ACERICh gl lerreReT Riop I kA®ed 18rger diameter

rdl ess of the direction om which the w nd
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1 ided. . Ho t he_.wi nd-col | ecti .
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eHe§ER5 S LIndiNd £U5ly Ane HGPeNErator, this is not
econom cal . /-%ccor ing to tlne 'ei ght and wi dth, the

[o4ind- col | ecting plates 15 may al so be separately
formed of a plurality of pieces in a height direction

and wifdtRe7direction of the wind is substantially constant
throughout the year, two or three wind-collecting plates 15 may
be used. However, it is most preferable that six
wind-collecting plates be used to efficiently collect wind in
all directions. That is, if six wind-collecting plates 15 are
arranged around the cylindrical member 14 at regular intervals,
it is possible to collect wind to the center and to introduce
the wind into the wind tunnel 19 by at least two adjacent
wind-collecting plates 15 regardless of the direction fromwhich
thewindblows. Meanwhile, sevenormorewind-collectingplates
15 may be provided. However, the wind-collecting effect is not
improved enough correspondingly to the increase of the cost of
the generator, this is not economical. According to the height
and width, the wind-collecting plates 15 may also be separately

formed of a plurality of pieces in a height direction and width



direction and nmay be assenbled. [0012] The side view
of the guide plate 18 is curved in an arc shape, in
whi ch the end side of the wind-collecting plate 15 is
substantially parallel to the horizontal direction and
the base side of the wind-collecting plate 15 is
substantially parallel to the vertical direction. A
gap between the upper and | ower guide plates 18 nay

d?? éggogcgg Pﬁ% %%ngsggﬁﬁggﬁﬁ bet ween the base and

Fer-&nd o ng plate 15. Further,
@PQE the gui de plates 18, adjacent w nd-collecting
ates 15 are connected to each other, thereby

rei nfoRei H04d hei Wi J¥8t¢R g?,guenglelt@t eg is. CLP\O&&] drT hg, arc

wi nd col |l ected by the win | ecting plates 15 an

shBpeguiflewipl @h ecHS ard anded 5 tIRSGiIREE ARG idf plate 15
converged into an apex of a triangle in plan view,

ishsulb oventbsl 1 pidd Ol e Dt oMihehho 81 30ht QUNEELebYidheand the
foundation 13, the uppernost portion of which is

bgaer sliddedfbyheheindpcplatetifg ahdtehiléhisi subgthherially
surrounded by the upper and | ower guide plates 18.

Pasabteilngpythdueerbichd diureetpbat e B eEwsiend the upper
blows into the wind tunnel 19 fromthe wind inlets 17

anfli { eveRedpids setatenil mawiirl So¢ iandasstiaw dvd a hiéstance

b?%OMIdIreC |on of the wind is_changed into downward

BT Hifebarre e Rtteryepd Cf%ft#@dwbydpaﬁéﬂa?ﬁ*@laatpla@te 15.
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wind-collecting plates 15.
[0013]

The wind collected by the wind-collecting plates 15 and
the guide plate 18 arranged as described above, is converged
into an apex of a triangle in plan view, the lowermost portion
of which is surrounded by the foundation 13, the uppermost
portion of which is surrounded by the top plate 16, and which
is further surrounded by the upper and lower guide plates 18.
Accordingly, due to the guide plates 18, the wind blows into
the wind tunnel 19 from the wind inlets 17 while the pressure
of the wind is increased and the flow direction of the wind is
changed into downward.

{0014]

The wind inlet 17 is formed by punching out a wall plate

of the cylindrical member 14 in a quadrangular shape, and each

of the wall plates 21 provided with a first back-flow preventing




8 neans 20, which allows the flow of wind blowng into
the inside of the cylindrical nenber 14 while
regulating the flow of the wnd blowing fromthe
inside of the cylindrical nmenber to the outside, is
arranged between the bases of adjacent w nd-collecting
pl ates 15 on the outside of the wind inlets 17.

[0015] The first back-flow preventing neans 20 is

mbEQhBBf) bYih 13 sihbpg @hé%%% Bk%&é‘ﬁ@'okﬂng ghggetrt%b’ inside
at upper portion o e openi ng on € i e 6f "the

- . - . | . s
o80SR 18 S LAY AP M har®) 2Lg RhinliER Iy o che

wiouas1 PRidd ofrdih tilte iflsARe?d £l 8hOPEPEIn@PPYL ] tiSinber to the
hi nge 23 toward the wind inlet 17 so as to allow the

ofitendef isherwhngdethBbtivbewsthst pakbe bESkdgaeknthe
cylindrical nenber 14 fromthe outside. Further, when
winddcpl ésstiipgimlatods 45pbn athe batshdef dApHa eihthimlets 17,
outside, the flap closes the opening 22 due to its
(MRS hei ght, thereby regulating the flow of the wind
that blows fromthe inside of the cylindrical nenber
to t hEhe otisstcoasooibyw | praventing, maarecdfdis formed by
back-fl ow preventing neans 25, which allows the flow

AbFAERE" I AP IS TR PoniikE BubiPae FhtaF sRgs portion of
RERen A Rt COLL ST Pl e B BUNLE i che vl
PBEPEEZ. o WRER 108 ANE S S5 Lt L 8% Bt Hom e
e R T
hPigé NB3 toward the wind inlet 17 so as to allow the flow of
the wind that flows into the inside of the cylindrical member
14 from the outside. Further, when wind pressure is not applied
to the flap from the outside, the flap closes the opening 22
due to its own weight, thereby regulating the flow of the wind
that blows from the inside of the cylindrical member to the
outside.

[0016]

In addition, a secondback-flow preventingmeans 25, which
allows the flow of the wind blowing from the outside into spaces
between the wind-collectingplates 15, while regulating the flow
of the wind blowing from the spaces between the wind-collecting
plates 15 to the outside, is arranged at the outer ends of
adjacent wind-collecting plates 15. Like the back-flow

preventing means 20 that is arranged at the base side of the

wind-collecting plates 15, the second back-flow preventing




wi nd-col  ecting plates 15, the second back-fl ow
preventing 9 neans 25 is forned by attaching a sw ng
flap 29 on the inside of an opening 27 with a hinge
28 at upper portion of opening 27 fornmed in the wal
pl ate 26 covering the spaces between the outer ends
of the wind-collecting plate 15. Wien wi nd pressure
i's applied to the flap fromthe outside, the | ower
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preventing neans 20 and 25, which are positioned on

thehélupn2idargd alsicdepeaed SG@IEHS &linyeopPenesdyd it inside
wi nd pressure, and the flaps of the back-flow

Sprsvent ehgowebhs 2lownolf 2Hhe whirgh tater Hiesid iioned t®R space
si des other than the windward side, are automatically
betmesagth %ylﬂ@rmlq@rtamg:ph@teaﬂbeﬁrmahammtsm wefarther,
t he peripheral portions of the openings 22 and 27 and
hﬁﬁ’ewwﬁﬁr%ﬁsw ImnpEspel 198150 theh8shpnt tem the outside,

th nﬁﬁovedland thus, secured closed state can be
S hil8PeHOREINTAEI SPSRHRI 27 rdie (he idTS W& wedkhtl olvhereby

re%g%g]quq%hge%ﬁow ofawe 2v\151r|1 t oat\t kliorru]rst efdr'grt{]%&l%t (J')mside to
the ocutside.
{0017]

Accordingly, the flaps 24 and 29 of the back-flow
preventing means 20 and 25, which are positioned on the windward
side, are automatically opened by the wind pressure, and the
flaps Qf the back-flow preventing means 20 and 25, which are
positioned on sides other than the windward side, are
automatically clesed. By further providing rubber sealants
between the peripheral portions of the openings 22 and 27 and
the flaps 24 and 29 respectively, adhesion can be improved and
thus, secured closed state can be achieved. Meanwhile, the
structure of the back-flow preventing means 20 and 25 is not
limited thereto.

[0018]
The back-flow preventing means 20 and 25 formed as

described above opens the lower portions of the openings 22 and

10



The back-fl ow preventi ng neans 20 and 25 formed as
descri bed above opens the | ower portions of the
openings 22 and 10 27 so as to nake the wi nd that
flows into the spaces between the w nd-collecting

pl ates 15 through the openings 27, and the w nd that
flows into the wind tunnel 19 through t he openings 22
fl ow downward. In partlcular is possible to

27efsf3 %ise[i%l h kgalfﬁelggnw Eﬂ 9!’0&8"\%{19# Pﬁe pgﬁﬁ‘%&e%fbetween

generator c arrbe rovi
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is introduced into the spaces between t

22 DewCdwedditdg phatestiddland 1tmesmd§bicmeb dfficiently
fromblowng to the outside by the back-flow

makecvieawiing fiesun s ok@ranthebowde ardinyor, chambsr 11 provided
possible to effectively use the introduced wind to

orgydmer diowerelsdder od pboeewinf0dtgheThé%sidze (6lavwvymerdistic
or the nunber of the wind inlets 17 or the back-flow
effiesienf ity goids Hatwrilimnd thetbadk ok pngreventiag means
amount of the wind that_ is collected by the, . .

ZWWnEuEBF?éctFEglspPaﬁéébis tPfPFﬁgeﬂFd¥ﬁeoF19ﬁe which is

ate 15 .is small t he
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electric power.
[00182]

The size {flow rate) or the number of the wind inlets 17

or the back-flow preventing means 20 and 25 is set according

to the amount of thewind that iscollectedbythe wind-ceollecting

plates 15. If the width of the wind-collectingplate 15 is small,

the number of the wind inlets may be set to be small or the size
of the wind inlet 17 may be set to be small. If the width of
the wind~collecting plate 15 is large, the number of the wind
inlets may be set to be large and the size of the wind inlet
17 or the back-flow preventing means 20 and 25 may be set to
be large.
[0020]

The power generator chamber 11, which is provided under

the ground, is provided with an underground wind tunnel 30 that
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[ 0020] The power generator chanber 11, which is

provi ded under the ground, is provided with an
underground wi nd tunnel 30 that 11 communicates with
the wind tunnel 19. In the underground wi nd tunne
30, turbines 31 that are rotationally driven by the
wind flow ng through the underground wi nd tunnel 30,
power generators 32 that are driven by the turbines

cg‘l'gmu ga@éé} tﬁ’gr reu.gﬁ %?%%quuig@pé%nﬁﬁ%&rowd wind

provi ded I ne oWwer genera

tMeP%osekﬁE%%eéOsP%hfa% SQér 42 1 P8ri %Sﬁ "the wind

amount of wind that is supp led to tthe un erg ound

£ Wthd eARBLGBGHd 0ANE P r¥liAE WiHHEInAS1 3@ Cbcﬁ?é(r B8nerators
selected in~ accordancé with the intended use of

32lEGdt | SroOiLLvah By PtBéeturbenest Be, WaRd PEMBE power
generator 10 is installed. Further, the w nd, ich

t hearssll $ vBen tdwpa Ipndn e s ¥l priov idiesichaTlgedcurxbime 31 and the
at nosphere fromthe end of the underground wi nd tunne
PBer Jot2EtEurdtheryobe, selestedl sis av rich diogutesspginty to the
units, which release pressure to the outside fromthe
PIRFERE GGk ABOWNEDH Uﬁﬁéll thay ighenrpheegdres dilveeungdergsound
wi nd tunnel, 19 exceeds a predeterm ned pressure, are
Wi la O RECTpHRe Mwaeleﬂas aRA{THRY shgelected in

ble to di scharge

2GR 1u R EREETSY HERORBCRAPT LS R i & place
RO e ﬁ%r#owt{‘%;frﬁ DS KRS, cne
Wﬂgﬁhﬂ%. '&r{ Qné@w?¥iqg Hggchggeed to the
I"ap Sh ape ers for ‘opéning
aﬂﬂé%bﬂgketfﬁbﬁf¥ﬁ§ &8y be Pﬁ@vugggrground wind tunnel 30.
[0021]

Furthermore, if surplus wind discharging units, which
release pressure to the cutside fromthe inside of the wind tunnel
19 when the pressure in the wind tunnel 19 exceeds a predetermined
pressure, are provided at the upper and lower ends cf the wind
tunnel 19, respectively, it is possible to discharge the surplus
wind that is introduced intc the wind tunnel 19 during strong
wind, thereby preventing the overload of the turbine 31. As
the surplus wind discharging unit, vents may be formed on the
top plate 16 and flap-shaped members for opening and closing
the vents may be provided.

[0022]
The operating pressure of the surplus wind discharging

units may be set to the same pressure. However, considering

the flow of the wind in the wind tunnel 19, it is preferable

12



[0022] The operating pressure of the surplus w nd
di scharging units nay be set to the sanme pressure.
However, considering the flow of the wind in the w nd
tunnel 19, it is preferable 12 that the operating
pressure of the |ower surplus wind discharging unit
is set to be lower. Further, the discharge flow rates
of the surplus wi nd discharging units may al so be set
copsiderin

f h
et e L O W e o B TE e €D ?ﬁ%rf%\%i Ferird
dfggh%g§¥H qﬂ{@lg% %%@ahdkﬁf %%EJ@ ?Qk%be he dlscharge

oper pr essure I's set

fI1R54 ﬂé%é%'o%rQ% QWAL GivQ HRALAARY o hﬁn&%@eﬁagualso be

surplus w nd dISC a ging unit, the operating pres

sef tWhiHdsamé SRiw kathe |H’c¥‘#éve§ a@:o?n%l%@:rl%'ige‘ghé 3tFong wind
normal variation range of w nd power. Accordingly, a

swimks arywHodf, sHepdUSchE Age i Bl owlirs¢bas gathevubbew surplus
di sturbing the flow of the wind in the wnd tunne

wikel dbschegdting shiopgthendpsozbimg préspheomf wheéch is set
upper surplus wind discharging unit, the operating

tpbedsighenf ighséeh td 8 kmtgen flevwhigberso thatbenly she lower
operated, whereby a large anount of surplus wind is

sugirdetfarand. decharebng tiniit, thepemerat tng Prassunsbyg which

rotect devices such as turbines 31. [0023] A
%FGF&F?W SPveEr pFER K ﬁ@ea‘%@ﬁia%aiwqmatlsmﬁyaséon range

AP il S it e
oS8 esBeb AEE LA P FHEEINE BETEREGENTTE Rl wine

turde §§QCW5UfEhé(ah%h§trong'w1nd such as a typhoon, the upper

surplus wind discharging unit, the operating pressure of which
is set to be higher, can be also operated, whereby a large amount
of surplus wind is discharged. As a result, it is possible to
reliably protect devices such as turbines 31.

[0023]

A plurality of surplus wind discharging units may be
provided toward a plurality of directions so as to set the
discharge direction toward the leeward side. In addition, a
self-adjusting surplus wind discharging unit, which
automatically adjusts a discharge flow rate according to the
electric power generating state of the power generator 32, may
be provided. Further, it ispreferable toprovide adrain, which
discharges moisture entering the wind tunnel 19, at the bottom
of the underground wind tunnel 30 and the wind tunnel 19.

(0024}
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el ectric power generating state of the power generator
32, may be provided. Further, it is preferable to
provi de a drain, which discharges noisture entering
the wind tunnel 19, at the bottom of the underground
wi nd tunnel 30 and the wind tunnel 19. [0024] 13
Furthernore, in order to prevent foreign materials
from entering the wind tunnel 19 through the wi nd

LBLEF‘*z FI%h %§e§ﬁ?g?|€°¥$: e ougglde ogrla S from
erlagkrld Qweomw%gaeqea@st%%ﬁ%ﬂ %ﬁe wEﬁd §ﬁ58ﬁn§7”&¥t is

be provided by h I ng gener al re nmeshes or

prdefieerad d £3MRsowidk fdoraag & H8 ﬁcﬁé%%st:l.@eagf A4flyind inlets
wi nd-col l ecting plates 15 or the wall plates 21 and

1726y o ceraiplee of[1992R] £ Pow qassidREth@be%ds 2b&nd 25. The

cylindrical nenber 14, a plurality of (particularly,
scgieenswmag- bel pectided hattes dimg arctherdzd wilrer Akkhgsobr the
l%rlde pl ates 18 are conbined with one another as the
e Ealamest amd) fieang dlee ffravkes v adjpovert wendratbiecting
10, and thus, it is possible to effectively coll ect
PLAteE BiloWghe waldr iRd@dead r2dctanshL Go fox texanple ze
Eg wi nd for the purpose of electric power generation
[Og ]possible to obtain sufficient output of electric

o T TD, WL 5B el B OO0
ofpcz\e;sﬁt%gg%' 61,1 ng,bhe el ohty éggggﬁﬁzfg:&?f A9 e
I
PRSBSOS o

th&3wiRN-ke118Legnhat Rdanst Rt e %Q%fﬁé'ﬁ&&éf‘%&?@f&or 10,
and thus, it is possible to effectively collect wind blowing
in various directions so as to utilize the wind for the purpose
of electric power generation and possible to obtain sufficient
output of electric power generation even during weak wind. In
addition, it may be possible to stably supply necessary electric
power by selecting the height and diameter according to the
conditions at the installation place. Furthermore, in relatively
small-sized wind power generator, a baseplate alternative to the
foundation 13 may be integrated with the wind-collecting means
12 to form a unit and further, the units may be stacked and used.
[0026]

A plurality of turbines 31 and power generators 32 may
be provided in one underground wind tunnel 30 arranged at
predetermined intervals in the flow direction of wind, and the

number of operating power generators 32 may be increased or
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12 to forma unit and further, the units may be
stacked and used. [0026] A plurality of turbines 31
and power generators 32 may be provided in one

under ground wi nd tunnel 30 arranged at predetermn ned
intervals in the flow direction of wind, and the
nunber of operating power generators 32 may be

i ncreased or 14 decreased according to wind speed. For

[ j pve r Qi la, 31 .
SRR, S T SRl RS gl

Fid4 NG, LRk 1381 n@R03 POV HIeRes athr, : ,
%%d, and 325, whi ch arggﬁf?vgﬁébjﬁi'egﬁﬁﬁgfﬁégyiﬁigr?glded

i8he nesReGrely wikRy t@%n@lO\B'OQegndTB%w\éﬂrngenerators 32a,
i ntroduced into the underground w nd tunnel 30

32t @@ddagnaldd, dind e, hehtiwhbianes dr3dant 8y3t8e Thebines 31a
power generators 32a to 32e are driven by the

ta gt bi mEsEkE e Blenaydsppebivvdbyl, tThegebadalrerroduced into
electric power. The wind, which has rotationally

thyy ipdpropeundrbimbsugnalt 0 3beationadilychni ged threoturbines
the end of the underground wi nd tunnel 30. [0027] In

3Ladic PR, wWHEh ROvE HOERSIrREPLS! 38ar bb ndke Irandittes by the
N I%;Aer:%ﬁnerators 32 are provided as described above,
FNGUPBPNES B af ESREF&AYE Yir ntQ HENGF Aeh R CERAC Power.

b 1/2 .t [ 4 f .an inmpeller 33 of each of the

TP s PR A LA Lo A §EOuTE oty iPeeta §6 31e.

: : i ' r di ngl the wind in_the

HERISFRATGRD Shdn eSOy e pegkXnfiBi Win Bunner 30.

[odecreasi ng wi nd speed, and thus can rotationally drive
the plurality of turbines 31. [0028]

In addition, when the plurality of turbines 31 and the
power generators 32 are provided as described above, the
turbines 31 are arranged in such a manner that about 1/2 to 1/4
of an impeller 33 of each of the turbines 31 enters in the
underground wind tunnel 30 as shown in Fig. 7. Accordingly,
the wind in the underground wind tunnel 30 can pass without
decreasing wind speed, and thus can rotationally drive the
plurality of turbines 31.

[0028]

Regarding to the cylindrical member 14, the
wind-collecting plates 15, the guide plates 18, and the like,
appropriate material and an appropriate manufacturing method
may be used according to conditicns, such as the size of the
entire wind power generator or predicted maximum wind speed and
in general, a metal material, which is excellent in corrosion

resistance, such as stainless steel or an aluminum alloy is
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Regarding to the cylindrical nmenber 14, the

w nd-col l ecting plates 15, the guide plates 18, and
the like, appropriate material and an appropriate
manuf acturing nmethod nay be used according to

condi tions, such as the size of the entire wi nd power
generator or predicted maxi rumw nd speed and in
general, a nmetal material, which is excellent in

i |
Eﬁjérﬁ%a Heélsls% rp?r’eg r‘ﬂgﬁ@ %r?&rg)%é‘f)?t%t%ﬁrlgtaﬁ"ﬁ: steel
sHEHCh c531:°rpl’l‘%?ﬂé?i1 rr[a%% RS eghesﬁﬁﬁgsagg BF@BSﬁeHHQS the

of FRP of the like are attac

nddATeNRitewd®y, it ndaptLebpd4929] The width of the
wi nd-col l ecting pl'ate 15 may be determ ned according

[a029jarious conditions at the place where the w nd
power generator is installed. Further, a ratio between
t he Méieghtidimd cdi et erindr ot Jdreiteingfplatad 1] enay be
passing through the ends of the w nd-collecting
defieamdgierh peob riagut ndvpoivens auendital ais rEty thlesplbee where
arbitrarily selected. For exanple, if height is not
Wee‘gw%tp@alert FRNPER GhT igainpeal hed eadad tiyent, 02 XOG iopetween
mor nore and the width of the w nd-collecting

th& E?ég% anghglipgeder (@ Hamgkay ofi ¢ wirqlsspapsangophrough
S e A ot be o by b supprosec g
ol 5 e WSS tS IR e, e
heEl tetg%lg\e/% 5 {83;"11\12%& g!%h Sp@?@ﬁ‘tbﬁngg Fe ThdrEased po to 100
m, V\@od h S Mg eShahl! @héom&‘t!ﬁ'?:& t‘h% &EﬁdSHBii‘gSt%gt;@fate 15

earth. The wi nd-collecting pla
may be set to be small. If an 1nstallation.area is sufficient,

the height may be suppressed to be small and the diameter of
the wind-collecting plate 15 may be increased up to 100 m or
more. In general, it is preferable that the wind-collecting
plate be formed as high as possible so as to effectively collect
wind in the upper air where the wind is more stable comparing
to the surface of the earth. The wind-collecting plate
installed at a rooftop of a skyscraper or the like can have
sufficient wind collecting efficiency even with the height or
diameter between several meters and about 10 m.
[0030]

Since the wind-collecting plates 15 are provided in six
directions around the cylindrical member 14, the wind power
generator 10 as a building may have sufficient strength against

strong wind or an earthquake if the height of the cylindrical
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installed at a rooftop of a skyscraper or the like can
have sufficient wind collecting efficiency even with
the height or dianmeter between several neters and
about 10 m [0030] Since the wind-collecting plates 15
are provided in six directions around the cylindrica
menber 14, the wind power generator 10 as a buil ding
may have sufficient strength against strong wi nd or
r i ei gh f ' i cal
b ARSI RO MLELRR o0 15 ars
apPr & £ a 8PPy 0t at ehytsel-, FWithencite MO may be
nmenbers may be provided at appropriat’e positionsif
pNELESSARY, ap¥bPRi P pbat @ i ohkeXf RbeesbhYG, Wikl BB¥rBBriate
enpl oyed for quake resistance. [0031] In addition, an
f obsies Mat of yudtdn reymde 1pe oymgpleslyen the §ogkeptatesibnee.
and a hall 42 may be provided at the bottom of the
[G@Hd power generator. Further, elevators noving up and
down between the hall 42 and the observatory 41 may
be prigvidedtabongan hsespatmdry 43I maeiseprogidedidme the top
mﬁnd-collecting}plates 15. In addition to the
Pl rifat A 41 had Indig pemt beaprgpgaded: ahetheaborgamoof the
i@ﬂa station, a neteorological station, an,
w i er vAESFYEang l ENB EPEReMRYYREeuP and down

o PSS 152! SR BRI oROIBY nBETEE L, 0k a1
CEB 1LY B3RS EBDS, 0,300 22, 00108 Likees 15 1n
ISR Kb Bl bEo M atop0l) 80 M BIRLES 5ibhey cover,
raddlidd 6135 And ithe Baekedd A Jyievanti #9: ARAR% astrophysical
observatory, and the like may be provided on the top of the wind
power generator 10. Further, for the maintenance and check of
the back-flow preventing means 20 and 25 and the like, ladders
(steps) may be formed at the cylindrical member 14 or the
wind-collecting plates 15. In addition, the outer surfaces of
the wind-collecting plates 15 and the back-flowpreventing means
25 may be used for advertisements. In addition, the
wind-collecting plates 15 and the back-flow preventing means

25 may be colored or patterned according to a surrounding scene,

or may be illuminated at night.
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25 may be used for advertisenents. In addition, the
wi nd-col l ecting plates 15 and the back-fl ow preventing
nmeans 25 may be col ored or patterned according to a
surroundi ng scene, or nmay be illum nated at night. 17
CLAIM5 1. A wind power generator conprising: a wnd
tunnel formed by a cylindrical nmenber erected on the
surface of a foundation in a vertical direction; a
plurality of mﬁnd-collecthg%LM tes that extends from
a circunferential wall of & ylindrical menber in
1.4 Aot hANBowBer BBhekaLhle Bhpryatigrant fal wall; a top

plate that clos an upper e openi'ng of the

cyl i pdeiiedl tURARE" FaRHed ra‘%yifﬂayﬁdﬁgsn@&&éﬂ@%??g§ed on

bet ween adjacent w nd-collecti'ng plates; a plura

the sMAThddl et Sa thRindSe {8 sl HNvdPei c£1 raupder eo4 i al
wal | of the cylindrical nmenber to introduce w nd
col | ecpedrhy itheo i withd-etdETéd n@ FllaSed thatt BeRtwhBe from
tunnel ; back-fl ow preventi ng neans arranged at the
a giipdunfieeestifhdrwal 1 ovi hheooyyindei tabwmenfbert Aék directions
blowing into inside of the cylindrical nenber from
nogadi ¢ dthe el o feirerdailarenler;, while regul ating
the flow of wind blowng fromthe inside to the
out sifd&CPa PHakealtibaF Flogasderplumneyr andhrapsah g welerthe
jacent . wind-collecting plates for, guiding the wi nd

bR MR & RPPHHES SoV#RRFE ketween
adgn%&%innce v}i%%f—czioilderétvi%% tﬂ'ylavgensd: bl owi ng out from one

a plurality of wind inlets that is formed on the
circumferential wall of the cylindrical member to introduce wind
collected by the wind-collecting plates into the wind tunnel;

back-flow preventing means arranged at the wind inlets
for allowing only the flow of wind blowing into inside of the
cylindrical member fromoutside of the cylindrical member, while
regulating the flow of wind blowing from the inside to the
outside;

a plurality of guide plates arranged between adjacent
wind-collecting plates for guiding the wind collected by the
wind-collecting plates downward;

a turbine that is driven by wind blowing out from one end
of the wind tunnel; and

a power dgenerator driven by the turbine.

2. The wind power generator according to claim 1, further
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of the wind tunnel; and a power generator driven by
the turbine. 2. The wi nd power generator according to
claim1, further 18 conprising: second back-flow
preventing neans arranged between outer portions of

adj acent wind-collecting plates for allowing the flow
of wind blowi ng into spaces between the

wi nd-col l ecting plates fromoutside, while regulating

5.;19 f of wind blowing fromthe spaces between the
U -%:lgj(gf'ecti ng plates to the outside. 3. The w nd

powersegzgﬂ_?qg{) ?%8?{-??8&” é\;ger'i@lr% ﬁie%%a%%@gfé%&? fIIJZeit)‘(deoefn outer

the w ecting ates are provi

il SHH ihala FRIFRSN: @t nkegiale delingf Ykt dsn i
pcircunfereﬁtc?‘;al direépion. 4? Theﬁﬁ¥ﬁ€%€§m§§rg%%é?g%3? the

flanc yfdiad 81ekand intbUspheks BOERELAI PRe SMMBLESIlecting
wi nd di scharging units arranged in the wnd tunnel
plfagresdifschaogt sgds prylilse Welth Liattingduaedsidk @ henw Blowing
tunnel. 5. The wi nd power generator according to
frgimpitthel  spevereibretotdrar  theaw trie-d ol biotei rendo 1 dte= Poverthe
enerator, nore than one turbine and power generator
o dsr-ovi ded and arranged in a flow direction of w nd
in one wind tunnel, and a rotary inpeller of each of
the turbines is configured in such manner that 1/2 to

1/4 of the rotary inpeller enters in the wind tunnel.
3.1gﬂhe w£n§ powerygeggrator according to claim 1,

wherein six of the wind-collecting plates are provided
on the cylindrical member at regular intervals in a

circumferential direction.

4. The wind power generator according to claim 1, further
comprising:
surplus wind dischargingunits arranged in the wind tunnel

for discharging surplus wind introduced into the wind tunnel.

5. The wind power generator according to claim 1,
wherein other than the turbine and the power generator,
more than one turbine and power generator are provided and
arranged in a flow direction of wind in one wind tunnel, and
a rotary impeller of each of the turbines is configured
in such manner that 1/2 to 1/4 of the rotary impeller enters

in the wind tunnel.
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