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(57) Abstract: Disclosed is an oscillating water column and oscillating float
combined wave energy conversion apparatus, comprising an oscillating water
column system and an oscillating float system, wherein the oscillating water col-

, umn system is mainly composed of an air cavity (3), a turbine power generation

device (4) and an internal support column (10); the oscillating float system is
mainly composed of an oscillating float (5), a damping power generator (6) and
a pile foundation structure (8); and the oscillating water column system and the
oscillating float system are connected by means of the internal support column
(10) and the oscillating float (5), and the whole apparatus is fixed to the seafloor
by means of the pile foundation structure (8). The apparatus can improve the

5 efficiency of wave energy conversion, and widen the width of a frequency band

for energy conversion.

GHRHE: MG KESHKRGZFTASABREEREE, 8
FRGKHEREMEGE T AR, KGKAERETEHRE
G) R KHEEEGONNEREQOE B REGFETFRAE
EHIRGTTTG). e K6 FIAE L @A HkzK
HARAZNIRG T T RSB AZEEEQO) RS F T 5) LN
R, RHAMESHE)KBENEERE THEIK. ZEERIBIE
BRI AR, DL TR BE R A R B



WO 2019/090803 PCT/CN2017/111305

[0001]

[0002]

[0003]

[0004]

LR
KRB RGKESRGFTFH AR EEE R E
ES N
R BIRG /KA SIRG I THE RGN HEE, B TEREEMN A
1.
HEEK
TERSUIR, RERARIRT SR, A VE TR B, kxR B i3 B9k
, T EIF AR R T T E PR R e & R ] AR BRI N
RAEVR S IR IR B e, XA M EZCRII S RIS 2 — T &R
R AR RIS . RO SR LA E . FE AR I e PR A
—Rhen FUBIF AT FAEGEE, B, AMCIT & 2R R IR AR
RKE R HCR E T HARRE T S, 55 R A s, 2 BR&ER
AR TTEERR . EEHEE N —MRAERHICRE. RGeS E 2
— R IR BE R R B, A SRR B R e RE R L A R e, it
KHETT 3o
PR KA RER e B F A B E A7 U Rh, AR — T
OMSZES, ERESAEEERRE A BRE. R TR E R
FERYF TR A AR, FRERE S R &SRS & H T IRIGE )
FRAERINIEE, shiEFH— MM AL, FERIRETER T d &G s Hit
. AEIARGEEREEEDG LIEE, e iREERRrtmit, #
ARG - PR R R B, H RIFINAES AR s R B R E T
FORREE AR ZR, T HIRG KAERR 7 FIIRT 180 0 724 E A5 5 6 PR A 34
. ANEARRENE, TR TERE B AR AR L AR DL
Es @ NI
R BRI B B R m IR AR R B I R R REAR AL AR, Feth TIRZGKIES
TR THE IR AR R &
] R PIAR IR T 42



WO 2019/090803 PCT/CN2017/111305

[0005]
[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

S EUNES

RE A EIBATT %

— ARG KIS IR THE SRR IR E, BRIRGKERGMIRG T T
ARG IR eIk ARG EE A3 IR A I AR A SRR 1074 A
o TR EIRGIEF T AR EERIRGET 75 R R BALeEREMeH M Rk
HKALE RGIR T R GUEIE N SCRRFE10MRZ T 5SS 0E R, RAMESS
Fh 8RF B2 B BT R TR

PR RS 28 300 B EMA L MR EREAMAQE A S . B EREMA B FNTEEFEER
1y, “FPEAR; INAREREPMA LR TR AR H . PSR
. FTIREEEREMA 2 P A AR BRAR, REREMA2 [T AL BB S FLEE,
SIEENZRIRR R R E4, SIS E LBCH R

PRI SRR 100 TR 5300k |, HIm s SO R 695 - BREMA2
EHE PR BISGEE G 9 S EEEMABI AR TEAANG &, T2 SE3:
REISGER GO A O SALVEE, SRR LRSS EE; it
HSCIE R G ONFRE SR WA B E G MR S, S53CER G AL
S SLEEME, RSN SILEE;

PR BIRG I 75N R sce RBP4 SRR, N E
AL, RIS IS N SERFE 10w B e E 4, kiRl e & L6
EINTZEN, R B LihERIRG T TSI EAEE. FRERTEET
. VT S S RS T S E S T

ERES, IR RGTMIRGZ T RS0 0 Bl B OUEE RN LIE. NT ik
KAERGE, BIREEMARTRAKIE  BIAEEMA R BRI RIA A, ERIRIER
N, BRI B PMARERE S AR EMATE LN IR AR, JKEE ETR
ReBFEAIENTRAUEEREMAL, EEET S E MRS EE iRl
REFEERER:. W, IR T RO SR IRG ARG LB X T
RGFT ARG, FT2ERRERTrEEG iz, FTr5EEZR & 4EM
A, AR Eh S IR AR e &2 AL HL-

FARRIEREEAMA L. RERIMAA S SLUEE @R B R U R, A A i



WO 2019/090803 PCT/CN2017/111305

[0012]
[0013]

[0014]

[0015]

[0016]
[0017]
[0018]
[0019]
[0020]

[0021]
[0022]

R HE-
TR AR % P28 BATE R A U E R T P e

R S P TS0 T AT Y AT LU IR B M Bk P 7
177

R 57 5 L 1 P A B

R 2 SR

Hae

KRS T IR IR T RAEE B RIS, SR kAR 17 TR

REFGHR B DA, IRGAETESE M A SIINE L, MR T e KRR S)
IR IR NIIRG T 0 AAE# B PEE R TIE, AEARm, J K
T BRERRHLE A BRI BT RE360° 27 MR RE AR, EE T IRIRMAE
PR, SRHEEASHRERIERENREN, & I ABRMER, ETYES
s BIRAER ERES AT B, T — DI S PR AE IR R, ] S LR
TR ITIHE
X5 B A TRl 22 BT
65 P B

P 1R R IR IR KR -7 S R R R G o i

P2 09 BREMA B ) 7= R 1 o

35y SRR & R T R S K

P47y SRR & B IR S K

B ABREEERMA; 22EBEME; 35%,; 4RBREKE; ST oflex
AL, 7IREE; SHEELEN: OSCERG . 10M3ER.

A IS5
A% W AR ST =

USSR R, i — DU A A i) ARSI 7 5

WENLFTR, RS IRGE THS IR E, BRIk IERGTNIR
BT ARG K RGHAES . WK BREAMA SRR 108 8. #k



WO 2019/090803 PCT/CN2017/111305

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

T A F R IRGTE TS5 B & L6 MM ARS8 Al

MFIRGIFERSS, [E3HEREEMAIFIEBEMA2E M, FEIMA L THEH:
PME2 b, TEPEMF, CEERIMER2 EERRCESALEE, SAUEEERE N
6] SRR T 2[R BT B R R B B4 NSRRI 10 B RCR SRR 69
T 3OEAE3; SGERGINFSCE W MEEE S, EEES RN SILE
He X TIREGET RS, WIGERLEI0 NS IRz #1545, RkigeE 75 T
SELREEHLE R BAle; TH2ETE S THEELEHS8-

FERES, XN TFIRG KRS, BAEIMALAERAKIE  EFEEAMA LR AR EREAMA2 I
FIHAAES; ERIRERET, BIRESFEFEEMA VRS A BFEEMA E
ER IR KR, AKHE B IR A E3ARR ESE I, EEAREE
SE BB S FLUEESES IR & RS AR . R E3NKHE — B AR 5
PR, R TER SR ] U= /KR SR 55 5 MR R AR AT
. FRIREKTE SR 2o i TR AR, KA MBI AR &, A

WNTIRGITFT ARG, EETSHEALSNWSEELSTE—&. MRRRBileniS5iE
TR T5ME. ERIRIERT, RGFTsarEEmash, HimiEzE
15 RG T2 AR, (R R BALeMI. B RETR] Lol
& BRETE BT, AR M AN PORBORR,, IR T
LR, I DIRGEFE T RABLEAT, SASRIREDN, IRGTFT AR
AR, R DARG KRR B O

PR BFEERMAR R ARG, R AASZANEATR T [ BRI, fEE A MR
GIB

PR E3TER R EREMA2, SRS P EEMAZENSILEE, FEH UM
PR, TR, AR B,

FERZER S ER RIIRER MAEs AR K A E4, S AR A=
IERREA HL, e & B R

PR N SCIERE 10 EERFEEMAL ek [, GEH i > S R KTE 52

H

10



WO 2019/090803 PCT/CN2017/111305

[0030]  PINASGERE G ORHBELE, FEARTMEBPERIER T, GERFRENZT
WA, = G B AT S5

[0031] IR TS RABREAAE A, I H LN B 20 A
LAY R RAE P 5 Tr B9 PR 77 -

[0032] PmARIENEZETSSELZ EBCEEEE, ARG L SELH KR e & AL e
PGP

[0033]  BRLRSCHEGISN, %IRRT LI HARSKHE e MUK A S R B e i e #e
MBS R, PR R I ESRE R IFTE -



WO 2019/090803

[BUFIESR 1]

[BURIESR 2]

[FUR 23K 3]

PCT/CN2017/111305

BRI SR A
— RS KRS IR TA AR R, ERIEET, BIFR
B EERGIRIEIE T 250 AR E RS ERMSE (3)
CIRRRAEE (4) PCHEE (100 MR FRAKEREE T A
SEBEIRGET () « MBREN (6) MRS (8) 4L,
RS RSRIRIE T REUEAL A (10) FHRIEIET (5
) SHIER, SRR () FEAEEEE TR
PRANE (3) RMBIEERE (1) REHERE (2) BROHZR,
IR (2) BHIEEEETE (1) b3, LR FaiE
R (1) RIURAUSHIFO . PZEBIEG, FRRR EEEG (2
) RAZEEPEER G, EREME (2) TR OGERE LS, <
VB LERRE R @) | TSR
PEATIPCHERE (100 BFS% () ML, s s
Rt (9) SHEERGE (2) i PRARSHES (9) TR kR
i (2) WRREIAGS, BTCHSE 3) ) PRENIHES (
0) WHFLWE LY, SHHIG (2) EOSIEEAE: BT
HECHES (9) MESSRHIA TSR WL, 5%
SEG (0) TERONSLEELE, RSN LI,
PRAMIRGET: (5) WICHSE SROBER, L4 LAk
. FEHSIL WHET () TRESRCHEIE (10 RHE
S FAERZ AN (6) MEE (7) MTZRA, MEKHE
Bl (6) EEEBRGIET (5) MEENE. THEREE (7)
EE () EESULSHERLEN (8) B
IR IURIESR LIk 0 — RIS K AL SR VP T 6 U RO B
BT, PRANEREERE (1) . EHEHE (2) FILEI
RIRRERRIRMTR, SEMEAL A SRR IR B .
IR IURIESR L2 0 — RIS K S TR P 4L & R
B, EHEET, FRANBRAREE @) BNV TR



WO 2019/090803

[BUFIESR 4]

[FUR 23K 5]

[FUF 23K 6]

[BUFIESR 7]

[FUF 23K 8]

PCT/CN2017/111305

] HEFS -

RIEDUMZESR B2 TR ) — AR KL 5 IR 7T & U e
B, HREET, UrdiiRiaE T (5) 1L TERDE T eig s,
LAYl DR TR B 2 B M ) 77
RIEDRMZSR3FTR B — Rz KL 5 IR 7 & U e B B
. BFILET, sz s (5) ML TEE e, L
DI TRT BN B A M) 77

RIEVCRESRL S 285 Tk () — ARV K S IR i T H & U RERS
WARE, EFILET, FrRngiEzE (7) 5L S B E
RIEDRMZSR3FTR B — Rz KL 5 IR 7 & U e B B
. RFHILET, InArEZE (7) 5502 B
IRIEDRZSRAFT IR B —RIfRez KL 5 IR 7 7 & U e B B
. RFHILET, InArEZE (7) 5502 B



WO 2019/090803

PCT/CN2017/111305

Y 9
10
5
6

PO B B M ym =
S AR NN TECCEC O e e

K 2
e = -

K3



WO 2019/090803 PCT/CN2017/111305




International application No.

PCT/CN2017/111305

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

FO3B 13/14 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

FO3B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; CNTXT; CNKI; USTXT; WOTXT; EPTXT: JGEH T K%, K26, BT, THEE, KE, HEE BR, 8R, &k, k3,
B, B, KAk FT, e, BB, &, 7H2E, FE%E, electr+, generat+, wave, sea, ocean, oscillat+, OWC, water+, column, float+,

dobb+, cork, buoy+, turbo, turbine, damp+, cylinder, piston, plug+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 106762361 A (DALIAN UNIVERSITY OF TECHNOLOGY) 31 May 2017 (31.05.2017), 1-8
description, paragraphs [0017]-[0025], and figures 1-3
A CN 206206062 U (DALIAN UNIVERSITY OF TECHNOLOGY) 31 May 2017 (31.05.2017), 1-8
entire document
A CN 204511760 U (GUANGDONG MEIYAN JIXIANG HYDROPOWER CO., LTD.) 29 July 1-8
2015 (29.07.2015), entire document
A GB 2496856 A (MANN DAVID FREDERICK) 29 May 2013 (29.05.2013), entire document 1-8
[ Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person

other means skilled in the art

“P” document published prior to the international filing date &”document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

08 January 2018 30 May 2018

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao KONG, Xiangyan

Haidian District, Beijing 100088, China
Facsimile No. (86-10) 62019451 Telephone No. (86-512) 88995414

Authorized officer

Form PCT/ISA /210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2017/111305

Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 106762361 A 31 May 2017 None
CN 206206062 U 31 May 2017 None
CN 204511760 U 29 July 2015 None
GB 2496856 A 29 May 2013 GB 2496856 B 01 November 2017

GB 201120101 DO

04 January 2012

Form PCT/ISA /210 (patent family annex) (July 2009)




EfrE RS [ b i
PCT/CN2017/111305

A EIl b S
FO3B 13/14(2006.01) i

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

B. e
2R B R AR PR B SCHR (FRRH 0 R R GE A3 25)
F03B

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

TE [ P R I 20 1 L TR 2R (R R A4 3, AN R RE 3R] I Al )

CNABS ; CNTXT ; CNKI ; USTXT ;WOTXT;EPTXT: KIEBRT K%, ak&fh, B, THE, KH, HEE HE, B8R, =Y.
Izl B, =30, K, BF, Wi, BB, §L, &8, HE, electr+ generat+, wave, sea, ocean, O0sCi—
1lat+, OWC, watert, column, float+, dobb+, cork, buoy+, turbo, turbine, damp+, cylinder, piston, plugt

C. LEPSh-as

e SIS, BER, JEYIHSCRTE A S BRI B sk
A CN 106762361 A (JOUEE T k%) 20174 5H 31H (2017 - 05 - 31) 1-8
TP [0017]-[0025] B, FHE1-3
A CN 206206062 U (JOEH T K% 20174 5 31H (2017 - 05 - 31) 1-8
&3
A CN 204511760 U (J ZREESH/KEROERAT) 20154 7H 29H (2015 - 07 - 29) 1-8
&3
A GB 2496856 A (MANN DAVID FREDERICK) 20134 58 29H (2013 - 05 - 29) 1-8
&3
[ a4 sopiecks myg ot b . TR R
*  BIFSCORR R A, wpr R B HBRMSEAH 2 5 A, 5 RS AR, (B T IR
7 Muas . s R 2 B B R A 7 e Sk
“n7 KRR R T IV B — BeIRAS BT , .

X FERAREHISOIE, MM BSOS BRI R R A
wpo e BRI 2 RS 2 5 AR EOTE A i S R X ™ e =
L7 BTRERHR SEA T SR MR SO, SN — B A “Y” #um%mxﬁ ISR L e 2 e S NS Py
b %%@gﬁm%mﬁ%ﬁ%@%%@mﬁammiﬁ<mﬁw o r$ﬁﬁﬁﬁkﬁﬁﬁﬁ%ﬂﬁ”%*%%%ﬁ

‘l/ J
“07 WIS ATE . . AL T2 A T B g RRERIMSTH
«pr AR AT E T R FEIR T T R RS S0
= P 2R SEFR sE 1 5 #A [ B A R AR 25 iR 27 H 4
20184 15 8H 20184 55 30H

LSA/CN¥) 42 F s 25 Hh 1t ZRE R

AR N RAEFIE [E K40 AUR (ISA/CN) LA b

o [ b T M X B R IR 65 100088
HEHES (86-10)62019451 5 S0 (86-512) 88995414

& PCT/ISA/210 (3B2W) (2015%E1H)



ER RIS EETe
XFRIREHIMER PCT/CN2017/111305
KBt 2 R SR Wi e i s
CN 106762361 A 20174F 58 31H T
CN 206206062 U 20174F 58 31H T
CN 204511760 U 20154F 7TH 29H I
GB 2496856 A 20137 58 29H GB 2496856 B 20174F 118 1H
GB 201120101 DO 20124F 1H 4H

& PCT/ISA/210 (FIEEFIMH) (2015641 AH)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - claims
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - wo-search-report
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report

