DESCRI PTION W ND POAER GENERATOR Technical Field

[ 00011 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 hay posed and
enbodi ed. Anong these win p‘gﬁv\ggz'f%lgnerators, there

has been a wind powewISBNEONER GERaRaresRl udes Wi nd
inlets arranged on the side surface of a wi nd tunnel

at four positions at an interval of 90 to rotate a
fan by wind introduced into the wind tunnel (see,
geghrpgtadntFielickerature 1). Patent Literature 1: 7P
3004- 190506 A Disclosure of the Invention Problens to
89dilved by the Invention [0003) However, the

above-&g‘nti oned fan rotati n% t.ype wi nd paower
gener at-8f RESSHPOOIERRTIRR Talatesbp HHshPeves generator,
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the energy of wind has not been effectively used.

Further, conventionally, it has been attenpted to
Barkgrtundnadrby faci ng

[coo02z]

Conventionally, various types of wind power generators
have been proposed and embodied. Among these wind power
generators, there has been a wind power generator that includes
wind inlets arranged on the zide surface of a wind tunnel at
four positions at an interval of 90° to rotate a fan by wind
introduced inte the wind tunnel (see, e.g. Patent Literature
1).

Patent Literature 1: JP 2004~150506 2

Disclos{zre of the Invention
Problems to be Solved by the Invention
[0003)

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

that the wind introduced into the wind tunnel blows through from



a trunpet-shaped opening toward the w ndward si de.
However, since the direction of the opening should be
adj usted according to the wind direction, a
conplicated nechanismis required and thus it is
difficult to increase in size. [0004] An object of the
invention is to provide a w nd power generator

o ot eoSp o i MR EUBER B9 e el SEhel) crneresore,
W ndid TndiRAK A RIS 695 gge& V&fpe%{\gﬁsﬂr g‘%?%gd Further,

easily incréasing 1 n'size and power W

St rgivere: i YRANS, ,f OF 15904 Weldsh 4 PCarfihOPA %@coﬁgggﬁ]wﬂd by facing
wi nd power generator according to ‘an aspect of the

| neefriopeitichages openiifg towack thenRdnbBya®d side. However,
cylindrical nenber erected on the surface of a

f o8A8Se baeidireatdran ofl thk opering, shaupd bebidtipsebd according
wi nd-col l ecting plates that extends froma

ci FEURRRrEHRY SATREHLCH, Bheorplieriedsleghartiesm il required and
digﬁctions' ngnggL t% the circunferential wall; a top

pl &PESt Akt 181 B3&S LG Ty SR e A NGTRFAS et 3RS 1 he
cykbag&hcal‘nenber and upper end openings of spaces
between”adj acent w nd-collecting plates; a plurality

of wind iRl gbsebhabri §hfa°&ﬂ%@n@ﬂohh9.sckgcﬁ%¢{i%&t IAhsind power
wal | of the cylindrical nenber to introduCe wn
cogéretatobycapdiel e ol «fd il cRicinivly pleakestifig0el Betwibdpower by
tunnel ; back-flow 2 preventing neans arranged at the

wi plfearévelyontalisinggtbel gnergy ¢fowind ewed if the wind is
bl owi hg from outsi de of the cylindrical nenber into

i NEFYE P9 HRIAEHISTH iR WaRBePiraptien vt ershyy timereasing
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Means for Solving the Problems
- [0005]

A wind power generator according to an aspect of the
invention includes: a wind tunnel formed by a cylindricai member
eracted on the surface of a foundation in a vertical direction;
a plurality of wind~collecting plateé. 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 c¢ylindrical 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 intc the wind tunnel; back-flow




gui de pl ates arranged between adjacent w nd-collecting
plates for guiding the wind collected by the

wi nd-col | ecting plates dowhward; a turbine that is
driven by wnd blowing out fromone end of the w nd
tunnel ; and a power generator driven by the turbine.
[0006] Further, it is preferable that the w nd power

ORI B RO Sk nb 08 AREG wora LRt 0 T Ae lowing only
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o AR AP B A B0 BORBHA ey spggoa memner

bl QWi h 81 Qe HILKRS cﬁ&ti%?'i c_tafiqnefr\@g@'; C Qi g %mé‘%%f’é@{ﬁ the flow

from outside, while“regulating [ ow™ o

bl ofi wntroDbibey Sk ehdehwean therid RInGAldECch Blurality of
plates to the outside. Furthernore, it is preferable

t hguidiexpdatesnaexanded tetyweepl atifacent PindkdelleBting plates
the cylindrical nember at regular intervals in a

ci EetinPeiginmarhei viedi epllected by cfhe apiml-chblecting plates
mﬁgdwgomer generator further includes surplus w nd

di SEHAVEFAG AL ine ShgEdis Ae by winA RA ovigtg out from one
di aL@i lus _wind i ntroduced. into the wnd,

LuRREPE, B SRR Colel” R SOREies sbarmE e by the
angpifhenpower generator, nore than one turbine and

power generator are provided in a flow direction  of

Wi polooa) one wind tunnel, and a rotary inpeller of each

of the turbines is configured in such manner that 1/2

to 1/ 4 ofugthéex, rigt drs prefeliadlecnbersthe wiwd\powkr generator
tunnel. Effects of the invention (00077 According to

t RCGPHI RIS ElhR AePacs o b bentnembapidmrther includes second

back-flow preventing means arranged between outer portions of
adjacent wind-collecting plates for allowing the flow of wind
blowing inte spaces between the wind-collecting plates from
ocutside, while regulating the flow of wind blowing from the
spaces between the wind-collecting plates t§ the outside.

Furthermore, it is preferable that six of wind-collecting

plates 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 turbkine and the power generator,.more than
one turbine and power generator are provided ina flowdirection
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



of the invention, wind is collected toward the w nd
tunnel by the plurality of w nd-collecting plates,
particularly, six wnd-collecting plates and a
plurality of guide plates. Accordingly, w nd bl ow ng
in any direction can be introduced into the w nd
tunnel by the plurality of w nd-collecting plates and
gU| de pl ates positioned an the wi ndward side while the

e IotEdpridRsdd e entRys B neles t wnd sewarie bw
preventlng means are provided at the wnd inlets, the
wi nd introduced into the w nd tunnel does not blow

t hizg e e. In addition, since the
secon backtflhl%glv\a/ \?31&%10%19 nmeans are provided

betpyeeradj acent WI nd-col l ecting plates, it is
possible to efficiently introduce the wi nd, which has

been i nheedugedgl Hb ISR W@eﬂé@ator of the embodiment
wi nd-col l ecting plates, into the wind tunnel.

FupEhthe bnvertide, surrpi Uss Wold datddieoviaidl thenwehd gunnel by
di scharged fromthe surplus wind discharging units a

| aF§e Pgaa‘allgtm'opfamme@otldaqt@nmrstiharteesevemmwigarly, six
stro d. Furthernore, since the plurality of

¢ upSrdscenAacponr lgcaer arer 3 IR P Biares.
tquggrElna f1 ow. d| t| on_ of wnd.and the turbin
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in the wind tunnel, power eratlonef|C|ency|s

i nphoveiide Baateal wslth@nuurwh oLy igansratdidé ¥hil® the wind
formed by erecting 4 the cylindrical nenber and the
pl L% adoupredsad nd-Foodthest,i sgnas ahesbankt fitos pfacenting means

a foundation, which is provided on the ground where
t IR EF RSP %&fv‘erth&ei'fépgt dpdexse EPGVW%P@@ ipfreduced into the

LSS he LD RAECRTE Ol 3 REBSURERA sice. mm

”ﬂﬁ@iuléxti‘,e since the second back~flow prevent:l.ng means are
provided between adjacent wind-collecting plates, it is
possible 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 load 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 turkines 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.

Bazically, the wind power generator can be formed by erecting



di anmeter of the wind tunnel, and the wdth of the

wi nd-col l ecting plate according to conditions, such as
the average wi nd speed at an installation place and

t he amount of necessary power to be generated and
thus, a wind power generator and a w nd power

equi pment sui table for vari ous conditi ons at an

of S| BB AP FBLDE 202 e Frurid £y SR W Ba: SoLiect ing
ggher, rgdidg an e di nent of
}thqla%\%éﬁ?flon IE af%l g’eacglcr ossCf g‘é"ccﬂ ogf‘g’l?‘céﬁ LRI Yfsd on the
Wi @fi‘O@@l\ﬂewhe&%nﬁﬁﬁBQﬁeaFéﬂd }%Bvbesr ﬁéﬂ}gﬁé%%@e provided, in a
al po

sectional view of the centr lon O

generatien] Rigecticn.a Aeﬁbk@&ﬁbl}(r‘ , et %eam%ls%qea to
line 4-4 of Fig. 3; Fig. 5is a front view of the

ceAPPIPrpdeattedy sktt the deneytet of theg.cylitd®ical member, the
| ongi tudi nal sectional view of an exanple where a
pl ﬂFﬁWFF?ront &g wdsidarurpeder agehditu origittr eof the

arrang one wind tunnel; and 5 Fig. 7 is a
cr‘&’g 88#‘5‘&55?“‘% Q\?Va&le écﬁ(?r"‘idil@rﬁf \M‘Férc‘@rﬁilmtﬁnﬁﬁ-nes% as the
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will be deScribed wt erence to aW|n
and a wind power e.qulpment suitable for wvarious conditions at

an installation place can be installed.

Brief Description of the Drawings
 [oo08]

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 ig 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.

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

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

one wind tunnel; and



wi nd power generator 10 includes a power generator
chanber 11 arranged under the ground, and a
wi nd-col | ecting nmeans 12 arranged on the ground. The
wi nd-col | ecting neans 12 includes: a cylindrical
menber 14 that is erected on a foundation 13; six
wi nd-col l ecting plates 15, |ower ends of which are
fixed tog, faundation 13, bases .of which are fixed
S e R e SAThRS PR where a

to the cir

14 i nehi Gy esf(f/%ﬁ%]:lf rﬁ@éQegﬁetorﬂgf alng%grﬁ tagze? hienstalled.

circunferenti al ITections no t
circunferential wall; a top plate 16 that closes an
upper end opening of the cylindrical nenber 14 and

uppeis te Mebdep dinizn 02 r Hydinge e tadihe erivesitidzcol | ecti ng

plates 15; wind inlets 17 that are forned on the wall

of [PRE9dy| i ndrical nenber 14; and a plurality of

upper and | ower guide plates 18 provi ded between

adj acent AWHIE RSiWaxt FeA§TBLare8ceordinglod arhembediment of the
cylipdrical meogber 14 includes a wi nd_tunnel 19, which

r e%%ﬂsglt&ﬁ& H&ﬁr {"a eﬁ%?‘a%ke@ hahbRr *efereRepcr@. dypeings. The
cyd.k RAr i.s f.or in_the shape_of

;o Rar e BRARcd 1 UNSTROR @ HavEs, Peneragor chamber 11
p'ﬁfﬁaﬂéeﬁsuﬁﬁégdthg %ilSGnaUthﬁr a Q&E’ltd-%lq_feétpgllg rn;n(?ans iz

cylindrical nenber, and the wind inlet 17 is ©6

omraeashgsddm phetgraum,. t thReCyinddebTobcBAYMeanEe2 includes:
cylindrical menber 14 may be separately fornmed of a
plaicyliindrigtalpmepberi hé £l demteeehedabn éi Feunlanion 13; six
and,height direction according to the height and
di R eF Ot HRFEIRY BithSthy Shel O¥eE et @Lavhich|axe fixed to the

B PRSP (% L L8 SO Seerncse
saper iraiied dyy e Nel Ohlenlid L0 0P vhiMP!BirHa £rom the
may be forned
surface of the circumferential wall in directions normal to the
circumferential wall; a top plate 16 that closes an upper end
cpening of the cylindrical member 14 and upper end openings
between adjacent wind-collecting 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.
[001.0]
The cylindrical membexr 14 includes a wind tunnel 12, which
reaches the power generxator chamber 11, therein. The

cylindrical member 14 is formed in the ghape of a regular hexagon, .

the base of the wind-collecting plate 15 is fixed to each angular

portion of the cylindrical member, and the wind inlet 17 is




in a gentle conical shape in which the | ower portion

has a larger dianeter and the upper portion has a

smal | er dianmeter, according to the strength of the

cylindrical menber 14 or the pressure state in the

wi nd tunnel 19 and the like. [0011) If the direction

of the wind is substantially constant throughout the
or three nd-col J ecti | ates, 15 ma

! dreiaih, b S SR e [pel a8 xIcA1 menber . The
o SRR BT 4 ") 35 debaiia il Fornef o pruratiey

Wi @ sokLegt i R0 R Bl Qo derd 'afrcﬁ%cﬁ{ %‘&%&E‘gm direction
eg tervals, 11 1

cylindrical nenber 14 at regular in
poagicelr@ing e I@el Hdittht Qrid Gt r ¥Wetdof, and may be

introduce the wind into the wind tunnel 19 by at

| eastseinivd esldp i@epl acaivitkeothestimyppvateserddrator is installed,
regardl ess of the direction from which the w nd

bl sWsFthRrankiiel eyliodadcel membew Ad- mall bet fagmed to have the
plates<%5 maybe ,praqvi ded.  However, the w nd-collectin

of FalE TAMGRRY AR BELEHD T S R pERIFRGLS - (9 BAK De formed
i ngrea the . cost . of the generator, this is, not
coSRaaEnRh e A SRR Erape R e TRET AhS el BoRT iR a 1arger
W J6= ' I [ .

{ oREafBERE S dnB ek PBrln s AR PEARSaRLer, accoraing
di tecthens efendtHt BE 0L RECEYy PIN@ATcABYmORLASSeIDbLU ha pressure
[0012] The side view of the guide plate 18 is curved

i nstatar tn thepwindntuhinel tlive amdd t$iedd idfe t he

wi nd-col l ecting plate 15 is substantially parallel to
t hé9Pdtl zontal direction and the base side of the

}NLnd- coli:gct%liln_gq | at e.oll_? [ ubstj‘%i al | ar atl_iaehtoconstant

e verttcat™di Fohon £ et Y
throughout the year, two oxr three wind-collecting plates 15 may
be used. However, 1t iz most preferable that six
wind-collecting plates be used to efficiently collect wind in
all directions. That is, if six wind-c¢ollecting 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 192 by at least two adjacent
wind-collecting plates 15 regardless of the direction from
which the wind blows. Meanwhile, seven or more wind-collecting
plates 15 may be provided. However, the wind-collecting effect
ig not improved enough correspondingly to the increase of the
cost of the generatoxr, 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




and | ower guide plates 18 may be set according to a

di stance between the base and outer end of the

wi nd-col l ecting plate 15. Further, with the guide

pl ates 18, adjacent w nd-collecting plates I5 are

connected to each other, thereby reinforcing the

wi nd-col l ecting plates 15. [0013] The w nd col | ected

by .t he nd- col | egt.i plates 15 and the guide plate

Tt PEahiBl a8astartlalrsiien Fot AL RS SeRy S

ap?ﬁ of;a triangle in plan view, the | owernpst portion
mﬂ % IS surrounded by the foundati on 13, the

by .t ;
ppe e AL Lo U B i e

upgeapandih omel cHUL e éﬂl&t@ﬁdel%f tﬁ@%ﬂh&%ﬂlé&ﬁﬁ@ plate 15
the guide plates 18, the wind blows into the w nd

t uhmedulSrdntoialhe wdrcl 141l elcsthé Wbrieohkalpaessestfon and the
of the wind is increased and the flow direction of the

Wi pRis¢ ssidé ang ethhenwdndevnhdedt ifg0AR BN BMimd subis¢rntially
17 is forpmed punchi ng out a wall plate of the

cyPaFrled t‘Pre rv?éﬂft:l-‘ﬁa GLERF et arAmévetaiﬁfn the upper
ea f the wa ‘% E{% ﬁ% §ded with a g
batks FIOW prabeh | & i ReHe 5 H:é’ a distance

f 11000 o Wi L B%}% o\%ﬂ%‘élzl Bgq! 'n:ﬂ% w.io.{'xﬁtegglllect];tn?'ﬁlate 15.

cylindri cal e reg ating oW 0

Witk Al Net £ 1 OFhé hQui.Bé' Peapést g, cxbyadentalyimRNben 1ecting
to the outside, is arranged bet ween thé bases of

agjledmd 1% adecobhreetted tp ahek dbhen,t tikepdbgixeimforcing the
the wind inlets 17. [0015] The first back-fl ow
previehta Ho-srtaliag 20l e8e$ ok hred by

(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 pléte 16, and which
is further surrounded by the upper and lower guide plates 18.
Accoxdingly, due to the gulde 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 ocut 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



attaching a swing flap 24 wth a hinge 23 at upper
portion of the opening on the inside of the opening
22 formed in the wall plates 21. Wen wi nd pressure
is applied to the flap fromthe outside, the | ower
portion of the flap 24 is opened about the hinge 23
toward the wind inlet 17 so as to allow the flow of

the wind that fl.o into the inside of the cylindrical
ronSEFS 10" (HHH o TN FBE £ I Ofek Lndielowi pal Lnto the inside

r ' a ied.to the flap fromthe outside,
PnE%PRE Lrnita- PRR fevet 16 %niae rasrlatang horgRtow of the
t hew ul At j t fd i nd, .that b
| SasytashaL g e A o Bl Rl b e WBer o ene
oubsidede| 00&6hrkanged He®heeh TReORMRACKH | acent

preventing nmeans 25, which allows the flow o

w wdnbhonihgetinm phetostis da 4Hd eurspaeesfhaiagend PRlets 17,
wi nd-col l ecting plates 15, while regulating the flow

of (PR&5Wi nd bl owi ng from the spaces between the

wi nd-col | ecting plates 15 to the outside, is arranged

at the TR eFieFbisPaskafiadenrevientiogl neansngopliat dormed by

15, Li ke.the back-fl.ow preventing neans_ 20 that is ]
ar?%n%%la“?ﬁ 3 R g S ared EYflt%‘h glmaec%? | 2l tyRRET portion of

pl : S n - 9 preventing.neang 25
PLE R SR RH, L 24 U L0 ERRS, £ ene v
of p Pt e¥peni NIwRénWel Hadphé §9@re 8 AR PO Eh@ngl&’é from the
opening 27 formed in the wal'l plate™26 covering the
spatiosiddetbheen ceer @uireri cends chet htapi 24l- 1 dRGiddGbout the

plate 15. Wen w nd pressure is applied to the flap
f oM@ okiege Ghee wiswkrinlsdy tiloscokst e Bldpw2Ehes flow of

213, AR EROHL oo LRSS, 2 LU A p e LIS 8011
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
ocutside,

[0016]

In addition, a second back-flow preventing means 25,
which allows the £flow of the wind blowing from the outside into
spaces between the wind-collecting plates 15, while xegulating
the flow of the wind blowing from the spaces between the
wind-cellecting 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



t he space between the wind-collecting plates 15 from
the outside. Further, when wi nd pressure is not
applied to the flap fromthe outside, the flap closes
t he opening 27 due to its own weight, thereby
regulating the flow of the wind that blows fromthe
inside to the outside. [0017) Accordingly, the flaps

f the b fl d
zsP e i g %ﬁaﬁgnéaogﬁﬁévﬁ%ﬁéﬁﬁégwﬂs flap 29 on
th dt
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r ubbeieg@al Bt Sut Lt YEEH 6@@:&3%'191[&&% @Q:rtgh%nﬁlgﬂ:e 15. When

the openings 22 and 27 and the fl aps

r ewpadts wed yuradresbpdieandehi NPL LY QQ‘O@!”@I‘.L& ¢S ide, the lower
secured cl osed state can be achi eved. Meanwhi | e, t he

st Pegt'-cupé of thee fRapk2? |imvapsevepeinrd aipsuns tM2 AMAgR528 toward
5 imted thereto. [ools) The back-fl ow
E %n’c’i‘%’gd‘f‘re%ﬁ‘]?szGOaﬁéIlQB tlor fekPw @é‘@cwmédth%t)\i@lows into

the lower portions 0 enln s 22 and 10 2
so‘?ﬁé ST T S tc‘Pfiwg iReP affee%aaécfé'som tfié outside.
begl\ff ol s_15.throu
openi ngs 2%% gﬂpﬁ%kggggggh% S oREPLAES tt-'%g ﬁ(‘}ap from the
t upitesidd, RO U B ceRENEAESopeRihil O %\w@r fe sl Son weight,
partlcular it is possible to e?flment 'y ﬁ
Wi Fieféloy tegnlscing phweflgeneratpe whmbehai;lblows from the

provi ded on the |ower side of the wind tunnel 19 due
t oleidy e gieei euesidet of the guide plates 18 and

t th;)la_f]k flow

Accordingly, the flaps 24 and 39 of the back-flow
preventing means 20 and 25, which are positionéd on the windward
side, are automatically copened by the wind pressure, and the
flaps of the back-flow preventing means 20 and 25, which are
positioned on sides other than the windward side, are
automatically closed. 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.
foois)

The back-flow preventing means 20 and 25 formed as

described above opens the lower portions of the openings 22 and

10



preventing neans 20. Further, it is possible to
prevent the wnd, which is introduced into the spaces
between the w nd-collecting plates 15 and the w nd
tunnel 19, fromblowing to the outside by the
back-fl ow preventi ng neans 20 and 25. Accordingly, it
is possible to effectively use the introduced wnd to

or 2TneenafnER ?ﬁ?hﬁlﬁr‘ﬂ@goﬁ%ﬁfoséff@%'%Eﬁf@w between
Pr ek H4- EE.‘E‘ cd&ﬁgﬁ.a%?eé issf“fz{: glytg? em.ngs 27, and the

anount o W N I's col'l éc

W piin@otheet ENewh! PAES dite Wind hﬁﬂ‘!‘l?{ﬁhl?f nl:{) 94 the, openings

wi nd-collecting plate 15 is smm e nu

wi 2 ilivetiswawirie Seh pae-tihkenswml E.to:[s F'&%ﬁ.b@ﬁ 25 etflﬁca.ently
wind inlet 17 nmay be set to be snall the wdth

t heakig ntheowlindt £bgwptawardSthe _b&b@@' g’elnl%ratﬁﬁi&ebhaﬁﬂoer 11
the wind inlets may be set to be large and the size of
th@row%du gnethe 7loverhesifeackif kbw piedettinnglneansiue to a
and 25 npy be set to be |ar 5_0020 The power
ge?f’é?%’f%’?’s'%ﬁrf%%f‘eﬁ'i ohht iR Eglaﬁop ééésuﬁéeﬁndt Kbe baCk flow

ar VI de t under round w nd _tunnel

DrERebent ing o ad! q"#ﬁ L eseipge By prevent the
unshﬁ{cgr %&@Pcﬂ\ﬂ.ﬂg éﬁrbm: b a

rotationail y dri vlIE fl?le Wi ng& #P éac%ﬁr%ﬁeﬁsfiﬁethe

U nveligtdp ok ond 1eky bl].@ﬂt@s 38, aR@WeHe YARRY @{lﬁﬁél%t H8lom blowing
are driven by the turbines 31, and other power

t rian s shuirs Istpilpneries e ek pf by dedevdheingrbeass320 and 25.

and the  power generator 32 may be selected so as to
c&CF@é-’ﬁdﬁtEJt}b t elspP‘égghbéeaﬁ@l efffretivdlwmiuse that ingroduced

Sl{lvf?.%d et:q: tg()ei'fel}%.tunde.l.r rt:(:):l:l"l:l_t': power.
[0019]

The size (flow rate) or the number of the wind inlets 17
or the back-flow preventing means 20 and 25 is set according
te the amount of the wind that is collected by the
wind-collecting plates 15. If the width of the wind-collecting
plate 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

11



wi nd tunnel 30 fromthe wi nd tunnel 19, and may be
selected in accordance with the intended use of

el ectric power at a place where the wi nd power
generator 10 is installed. Further, the wnd, which
has driven the turbines 31, is discharged to the

at nosphere fromthe end of the underground w nd tunne

30 1] .Furth i f | i nd_ di schar gi

Orpp bR LDERTINE gl AR M 1 SR i
7880130 19, e VO 09, MRS RLSIGHESU0 Ll wina
preybwetdgat ntRagHPREE ﬁﬂgakg'%ﬁn%n%&fuﬁﬁglwfbd geower

tunnel 19, respéctively, it~Is pos e to dischdr

t hgesaratogs\Wndhbabaird &ri0ehodHeRd du¥) i3 M@ other powar
tunnel 19 during strong wi nd, thereby preventing the

overinanissicheeqeiphemntes 3re Axrdviciedy pue PiPBine 31 and the
di scharging unit, vents may be fornmed on the top

p| BRE2Y cTeRfl 3 @p-Th ket beesgdestidr =openi hy carkespond to the
closing the vents may be provided. [0022] The

o BT TG alrunsof M nd ERRE L SusPRY issh B giltg) underground

[ { t .. Ho , .
U s S Bl DB B AR o RUBVELY e penectea in
1% cddrdsndd )f SRR 1}1%3&1'33‘5:1 Lag Bﬁeéﬁébggigggﬁ%é %t a place
of the | ower surplus wn I'scharging anit rs sef to

bevHeawe rthe-wihidepowktegeheehangerof oW nad Lo &, t Birther, the
surplus wi nd discharging units may also be set to the

saind,| ohircht dasHosiven thensiuddrineg t3le disr digaandred to the
such as a typhoon, the discharge flow rate of the
ugErsRie S TR i weh£%i Hee unndergreupgerantingunnel 30.
Prgssune of which is set to be higher, is set to a

| argerflowrate so that only the | ower

Furthermore, if surplus wind discharging units, which
release pressure to the ocutside from the inside of the wind
tunnel 19 when the pressure in the wind tunnel 19 exceeds a
bpredetermined pressure, are provided at the upper and lower ends
of the wind tunnel 19, respectively, it is peossible to discharge
the surplus wind that is introduced into 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 foxr opening
and clesing the vents may be provided.
fo0z22]

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 192, it is preferable

12



surplus w nd discharging unit, the operating pressure

of which is set to be |ower, can be operated in a

normal variation range of w nd power. Accordingly, a

smal I amount of surplus wind is discharged w thout

di sturbing the flow of the wind in the wnd tunne

19. During the strong wind such as a typhoon, the

upper surplus wind discharging unit, the operating

pr &S@dr dhsf agmst ing meEssurdehigher] ovan Hersl$P wind
operat ed, whereby a |arge amount of surplus wind is

i SEIF 1N6E VR Yted§ Seti o bepdovell.e Forthet| athy discharge
prgﬁg&t devi ce S}L_JLCh as it'jurbi nes 31. [00231 A

pl Gral F76F & pPasSWRYVA YtRdr i Aghangiagapibe may also be
prQyi plurality of directions _so,as to set
PRo¥hCty chBife BT AL | ) K HoBRA A2 4PE R REFong wind
addi;ti —adj i ] di schargin

it PR Y BRSRET T LAF AR Mol B35 I HeGpPer surpine
r akrendce s 8hAfgt Agl i+ Slawd 1 leNg ¢S i

of the power ggne?ator ngmd)?%rg&g%%%g thErg{fh%?igh 18 set
| tEo pephdfheab| ks teatpto\d darged’ Blow rad 6B ThHCaNgesha 1awer
moi sture entering the wind tunnel 19, at the bottom

of SYRRLYAJeiRR iS¢ hangd nounnet , Atheampeares: igngresanek of which

19,_13 [0 024] Furthernore, in order to prevent o
f ot RISt G BRI LT + &AD BRIPTFRC R mignBorTadcsraniption range

t - ihd nlet 17, .0t is ferable to . )
priewid 8R! hReRkadieibuce srmd i iy frcrupys wind is
or ‘tékg'.l é . G - . ti . d- .
SRR Galool L BLALSY E1B BET 20 Bn cho wina
witnees hes. opurhig théetedd #iRE 808nfdXiangypAon, the upper

frames to adj acent w nd-coll ecting
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 genarator 32, may
be provided. Further, it is preferable to provide a drain,
which discharges moisture entering the wind tunnel 139, at the

bottom of the underground wind tunnel 30 and the wind tunnel

1s.
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plates 15 or the wall plates 21 and 26, for exanple.,
[ 0025] As described above, the cylindrical nenber 14,
a plurality of (particularly, six) w nd-collecting
plates 15, and the plurality of guide plates 18 are
conbined with one another as the w nd-collecting
nmeans 12 of the wi nd power generator 10, and thus, it

i's f)d:)qsgi]gle to effectively collect wind blowing in
vario irections so as to utilize the wind for the

pur pose | ectric power .generation and possible to,

obt ai n slﬁ%tg}‘%r%loredutlﬁh?rggre?‘écH’?‘?V@IBb\ﬁé}r%F‘&FPEﬁal5 from
ev i M ' diitiaon, .it,mayhe possible L
o SR IR Sl b, 30l B S hgpaSaTe £, 1t s
seladdidia e thel - | Rt ingtosthe . .
co%i ons at ttgﬁ%%ls?@é%d}tl on g#a%gg%é%rs{%éarrg%r%e Pgnd inlets

rellat oxetlye SMRlsicy 8etby¢INdE DONYrSRMY HPheals 20 and 25. The
basepl ate alternative to the foundation 13 nay %e

i NnEEFEENEd Malyt he t preowi ded doy tedidingy g@aYRa il ilre fMeERRs or the
a gn?kt and further, the units may be stacked and

used [ BoIspmRe AN Airdpgdihe frahrestSadindeponeind-collecting

enerators 32 nm be _provi ded in one underground w nd
?uﬁﬁ??e%iér F’En?jé& é’laﬁlflﬁ‘rt@&etzéf A R § ntfew gxanmle.

th?oBbQ direction of wnd, and the nunber of
operating power generators 32 may be increased or

decr easesls ag68¢ £t Bdat Qpwi-ad Eﬂ@e%}’%ﬂ?ﬁ@gﬁ"%@% 14, a

shown in Fig. 6, five turbines

arplateliny dfe (pasvidedariy, tdik)uRdaadeaind ow: fe flates 15, and

tunnel 30, and power generators 32a, 32b, 32c, 32d,

anel8 Rt unml ity sfeguirecnlayes Hs taursh icoed idka wiohlene another

respectively, n§¥be provi ded. The wi nd introduced into
as the wand-collecting means 12 of the wind power generator 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 cbrtain sufficient
ocutput 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 alternmative
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.
[00286]

A plurality of turbines 31 and power generators 32 may

be provided in one underground wind tunnel 30 arranged at

14




t he underground w nd tunnel 30 rotationally drives the
turbines 3la to 3le. The power generators 32a to 22e

are driven by the turbines 3la to 3le, respectively,

to generate electric power. The wi nd, which has

rotationally driven the turbines 3la to 3le, is

di scharged fromthe end of the underground w nd tunne

30. [0027] in addition, when the plurality of

t uPbPABSezningd Lnterpaherimyaher flovsdBreat topraf/wdad, and the
as_descri bed above, the turbines 31 are arranged in
suE‘Hméeﬁaﬁ ePPEREAL 1RG50 BOWEL2 JEFLTREOXS 320 Mayh&la dncgpased or
of the turbines 3l,enters i.n the underground ,
o GEEEERRER dhopbalnglRo i S Sed A v SHATE 1 135 shown in
Wi I et i u I c .

w FRSLT " GESPARPLaat, T 338, THaC TR FT8 may be providea
r oi At { pR ahhde fit hgind®! +iidtd f |

[0028] Regardi%g&tﬁgat pind it el Vs n%ﬂrrgb?rdulé}, Yenerators 32a,
widzbcaiecting, phed exzéd 5, wiilh @itedeim wdre oyl &hedRhirbines 31a
the like, appropriate material and an appropriate

mekRiBaet uréspeneivelly, may e puseddadcor Thagritred introduced into
condi tions, such as the size of the entire w nd power

geFie? HREL TSR PshviRd ¢ unmnelnd hiwitat spreeklvde ivies the turbines
gggfrgl, 3 net?b material, which is excellent in )

cottDE%A L& esT BERTEET AT 23R LS 2R8RATBd%R}ven by the
al.ym,n; Il IS r I a,_structur in ,

o R b8 BRI o8 (AP s pover.
OfTHeRR: A, Wigi ¢k KA SOESL AL 1 AcREty 2 ik £BRIAlrbines 31a to 316,

framewor k, may be adopted. [0029] The width of the
wiird dislchaxigeady fploat ehéSendyobeahe underground wind tunnel 30.
[0027]

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 ag shown in Fig. 7. Accordingly,
the wind in the underground wind tunnel 30 can pass without
decreasing wind speed, and thus can rotaticnally drive the
Plurality of turbines 31.

[0028]

Regarding to the cvlindrical 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 conditions, such as the size of the

entire wind power generator or predicted maximum wind speed and

is5




determ ned according to various conditions at the
pl ace where the w nd power generator is installed.
Further, a ratio between the height and dianeter (a
di aneter of a circle passing through the ends of the
wi nd-col  ecting plates 15) of the w nd power
generator nmay also be arbitrarily selected. For

regul at ed, the hei

aple, b, height i h

B R BT A s RN ——
f eToEaele] ' tel t to_be,

ST ST R 4 ey Sk Ve e, S1vRimum alioy 1s
of FHNESTD e AU RIS Oy IR B0 LIS H AR R ant steel

of the wind-collecting p e’incre

tosklum o plates hAdECHE P b tAePIEkR! 80LCatPAbNed to the
the wind-collecting plate be forned as high as

podeithlle feamasrcinik e frfagc e aldopaadd ect wind in the
upper air where the wind is nore stable conparing to
t hd988Pdace of the earth. The wind-collecting plate
installe rooftop. of a skyscraper or the |ike can

t
have sugpgcwgﬁ*ﬁh\/\ﬁﬁdEESI WéBe-Rglarmtdineh @l asi/ed Shimay be
th Lgk ' t bet | et d
eshehciry o beeen sl el ad U U
eSO Rter PRl AR Y, P, et petueen

but heiing grry ahaveiswétéei @NH1ahEeRSH BragaiiRdh e LRy through
wi nd or an earthquake if the height of the cylindri ca?
nefpRrends el thve windlfeol 1¢deing mitaoés eLs) ngs piisd evind power

15 are appropriately set. Further, reinforcing
we?x%‘é?’éawg); T PR ikl wprbly | 9ebepbeilt i ofex igxample, if

LR e AU BRBLIBLLEL LR Me SN TE I B
m, 200 m or more and the width of the wind-collecting plate 15
may be set to be small. If an installation 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 powex
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In addition, an observatory 41 may be provided on the
top plate 16, and a hall 42 nmay be provided at the
bottom of the w nd power generator. Further,

el evators novi ng up and down between the hall 42 and
the observatory 41 may be provided along the
cylindrical nmenber 14 or the wind-collecting plates

15, dditjon tq the ob t 31, a heliport,
o 5eiPeaBRE 10 3% 2 dnoiatng pay have suEsinden Shushgth against
i A A B L S
geRemBLer 140anFUkhRe; 4her o‘fh‘éhgabqggﬂg:%ﬂif%rk%he Kte 15 are

of the back-flow preventing nmeans

| i kppropddet 61y (SkERS) FEBY f ihge
cyli ndrliacal rreirfrber 14 or tlrlé)?' Wpﬁgﬁf’%ﬁjé%glﬂam% EF LAY be
15providediati appropeiate gossivifcaeess ol cddi@iry, ;

wi nd-col | ecting plates 1? and the back-fl owrg; e%ré%talpﬁ’é:or)nate
mebhex PElengt pectisrd fay hdvewplopsdnfsy LnaxddirtkdRrance.
thg vvifd-col | ecting plates 15 and the back-fl ow

pr Rt ng neans 25 nmay be colored or patterned

accordi %gga surroundiQ%iscene, or na

b
i | | umi nat ed98t EAPEnt 2B 4P Wﬁ\‘@ﬂi.‘*lﬂ“wﬁzﬁ S’a»‘wéfrided on the top
i_sing: i | formed. b
Sonnre o SO 350, SNAL SRS LS DR nocson of e

cylindrical menber ere

f oundnidcwer Fehetrtd¥al Mirt®el, 0B eFalPbe@ M up and down

wi nd-col l ecting plates that extends from a

ciedwiefasr the it 1 WaRl and dhecobybindtbefl4 DRERChe iptovided along

directions normal to the circunferential wall; a top

pltECecYhiRo%} e b membeip ddror theopiningodllechidng plates 15, In
and upper end openi ngs of spaces

I Al nb
B o e TR e LR ST 0 s Bl s, & Ragmal tower, a

radio relay station, ameteorological station, an agtrophysical
cbservatory, and the like may be provided on the top of the wind
bower 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 ocuter surfaces of
the wind-collecting plates 15 and the back-flow preventing
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.




a plurality of wind inlets that is fornmed on the
circunferential wall of the cylindrical nenber to

introduce wnd collected by the wind-collecting

plates into the wind tunnel; back-flow preventing

means arranged at the wnd inlets for allowng only

the flow of wind blowing into inside of the

cylindrical nmenber from outsi geaghyd he cylindrica

menber, while regulating the flow of wi nd bl ow ng
froim t Be winsi geover dJdreradart deimpridingl ity of guide

pl at es arranged between adjacent w nd-collecting

pl at es f & wdbddingneheformddcioy |eatydd iirid member erected on
mﬁqsé%ollectin%gflates downward; a turbine that is

dr i V8 BFRRGR M Shifrpriationminre eedticil tdkreetion ;

tunnel ; and.a g wer g nerator driven by the turbine.

18 2. Thé& RiHY Smr gé'fﬂé?%t%?lla%%%w R Atec thiaf extends from

e BEEuRAEPERELRY W PE UM RO LIPS et TR Prect sons

arrange ween out er

Wi peaRll ool i@ RIialamndiel {0 a0 § he 1 ow of wind

bl owi ng i nto spaces between the w nd-‘col | ecting

pl ates fmomvpupinde, twhitl @lceed akl Mddie fHOWHIN WP DE the
blowing fromthe spaces between the w nd-collécting

pl &¥dsndyirhd memberdends upHer wndl QEMEMOERS aiices between
according to claim1, wherein six of the

wi RGIB6FPECHiRG -pPratesting plakiesed on the

cylindrical a ul.ar _Lntervals in a

circunfe?eﬁ%$§$P§€¥e%F{§%Pd 1n&ets 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 membexr from outside of the eyiindrical 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 generator driven by the turbine.




4. The wi nd power generator according to claiml1,
further conprising: surplus wind discharging units
arranged in the wind tunnel for discharging surplus
wi nd introduced into the wnd tunnel. S. The w nd
power generator according to claim1, wherein other
than the turbine and the power generator, nore than

one, tugglnela omer generator are provided and
ar r‘angdd=i B-3% WPHiF BEYBROST 2RCRE dindote wiladm 1, further

t uRpy 1%&% rotary inpeller of each of the turblnes
IS co |gur in such manner that 1/2 to 1/4 of the

rotary i g@@bharbaecm-%fow bE.leU%% %dmetagﬂg %rra}i%ed between ocuter
portions of adjacent wind-collecting plates for allowing the
flow of wind blowing into spaces between the wind-collecting
plates from outside, while regulating the flow of wind blowing
from the spaces between the wind-collecting plates to the

outside.

3. The wind power generator 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 discharging units 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 tummel, and
& 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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