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(57) Abstract: The present invention provides an apparatus for recovering pressure energy, which is driven by a geared rotary
valve. The apparatus comprises a plurality of power recovery chambers in which pistons are installed, a high pressure concentrat-
ed water supply pipe, a low pressure concentrated water discharge pipe, a low pressure seawater supply pipe, and a high pressure
seawater discharge pipe. An apparatus for recovering energy in a seawater desalination apparatus is utilized for driving a seawater
supply pump by discharging concentrated water and treated seawater which has been desalinated using reverse osmosis and then
recovering hydraulic pressure from the high pressure concentrated water. The energy recovery apparatus includes a geared rotary
valve block and a rotary valve control unit. The geared rotary valve block is installed between the concentrated water supply pipe
and the concentrated water discharge pipe and selectively regulates the supply of concentrated water to each power recovery
chamber. The rotary valve control unit controls the geared rotary valve block.

[CHS 3 A%



WO 2010/047449 A1 I 0000 )00 N0 0O AU T

NL, NO, PL, PT, RO, SE, SL SK, TR), OAPI (BF, BJ, ¥71:
CF, CG, CL CM, GA, GN, GQ, GW, ML, MR, NE, SN,
TD, TG).

T A EAPELILA 9 S (9F A 21 2(3))

~ mE‘
O‘rr od,
o 2
ol ogh
°

o
2
i

)

rir
Sy
)
lo,

> offl
v
ol
o

B ool ; = : = o] 3 Eo] 7] 5] e o},

1%} EHS s Eg MET AT A FEW, A o5 BEWS TP, G4LE WS ol el 5
L, ! 5 5 =4 s 1 T

SEEY dRo] AAH Ae5o} FHFE NS 1Y FE55Y £ TAL I5E 5T F Y FEo @

&t sl P d Al 9] duA| FagAel sl A, A7) g S 7] TS5 s Alold HH A

7) 7t BHE ANEY $EF THS AEHOR vede v)olg g 253, Y] V)8 g 25

Aol FAWE AojFrhs L Estt



PCT/KR2009/002104

WO 2010/047449

g A A
7101 AW EE F5 5= dF AR 35FA

plo

o

=42 A9

A

Aol

Azl slE

54 v )

T AA 2 H(2)0l A Be) of 7}

sha

=

1=
A3

[8]

Eigss

1

]

A

A2l 2ol o

Fol B A1)l

or5
HO

II=== 7}

ISl

(el ol el & =

v Iy
= —

o A5k

o]-&3s



PCT/KR2009/002104

WO 2010/047449

o
N oF
LR
Fen
= ol
él ﬂAJl (r
o of
oo
= W0
o o A~
OE o w
o T ol
do py oF
TR
n % A
Bl B
B g Mo
ol o W
H T
g oY
)
2
ﬂ%ﬂ
A
oI o .
T hE
JM'., m_ﬁ O.
)
o] ] oX
R N
Mo o
" X o

W Fol] 3] 22 3(911;9112,911b)0] 71| &

(8)7}

3L

eE:
17141, ol L1

R

[13]

o}

-
o}
& 2
N
i
7Y
b
A
Sl
= o
)
S
3
W g
o
-~ <
ENRS
O <t
— O\
9 p—
< E
5 &
=
= ®
%ﬂ
A A
iy
T
o oF
o
®o A
oAl

A& 2 .933)7)

f] <]

ISl

2 E(934) 5ol 2

N H] (91b)E 9

A
=i

A 2 &4

ol
B

A (91a)

N
4

FAXA A 1 %93

&

Qx

o
-
aw

N
(ril
T

ol

il
A}

g
Ho

ol #] &)

}of o] &

)

gt

o] 2]

[15]

HAl & == A7,

el

(4) ¥ 313}t

3E 5T
A

Fo =R Aot

3|

Ehh

o

|47} A

o1 2 of

TR g o M,

B2

i

A+

?l_

o] Al

Eod,l..mo

X

0%

=

7l =4 A

57] 9

= A

3|
T

7] g 7=l

)

[17]

o

(0
o
oF
o)

N
Ho

fiie)

olo

Ho

)

7] A= 4

}-

»AO

[18]

- &
N e
%ﬂ
% P

5 dp o
,ﬂuio
‘m_ﬂ_zrm

3

\m/‘nﬂ

_ZTI

fiie)

N o

™ Mo
2 i

Apo]ol] n] o] 447]

=

o} 4
=

L=

B Ho

-
.

2

Aol

_ZTI

I



PCT/KR2009/002104

WO 2010/047449

0
Ho

e
=

% A

Ho o

oy BX

{
oy

==

A
T

se)

A

il et el ol o B = A

s

b1 9

)

7] 7)o e Wi H o] 3 A& A o]

Alel Al opin = AW W1}t S 9

0%

A

Rk

)

o)
™
oF

[Ho
o]
Gl

T

[24]

it

4r

I

o] o1 E] & A A 7] H

R _
A= T A

N
4

Z

7FA A

rop
A

N
Ho

B

4r

o}

Aolsto =, 49 &

oJ-
5

H

il

FAE.

o
o NI
T o
Qoﬂﬂ
o ﬂﬁ@
o x
i+ %o O
w & 0
%o )
w < o
O Jle_uﬁmL
A T o
;dﬂ. Mm@o
~
ENCS e
% Y
Eti_l ‘Nﬂl
Hoap ¥
T MM -2
T = NNZN
Wﬁﬂuﬂumﬂﬂa
TE T B L
" omo I¥ I P =
X 3 g w0 oo
NN S
P o o
H3233Ei1_
%ELEE$ﬂOt
Booh T L
AN N <t N O —
Mo M

—_————— —

| ARA

s

=]
RN

| ARA

s

=]
RN

A 9]

119] A2 £5-&

ERex

[33]

[34]

& H49 F

SERERE

2



WO 2010/047449 PCT/KR2009/002104

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[\
rir
re
iz
on,
lo
2
>,
>
£
9
N
N

3
ot 2

fob o
R )

1 2l
z 12
iz =
g U
>
3 o
1 o
g
kol
5
~n

=
rlr z

re
i
of
o -
19,
>

4y i
ot
o)
X
il
To
[\
o =

-

oF

M oox
e
o
H
w

o> ot & a2 rir 1

98]
o
)
>
L o>
ol i

-
of
=
i

o
o
ol

-

Cfe
—z
i)

-

98]
o
o

lo Iy
lo

~

L 2 4y op
oft
o

B x
iy
=
T
_O‘L
ki
ki
&

i

o FL
o
2

(€ 2 Ar

i)
ol
S ol

f

oy
&
H

—_

o o
—

b ot 2

[\

lo

H

;

(E (T

b
m
5
P

-
ozl L o

oX off ot HT oy
—E‘éu\;ﬂrﬂOE

2 o

RV

g e )y >
ol 1 4

Ay

N

R

S X

r ok
-1 ¥
o, o3
o 5
by =
o &
)

£
~
2

of
S

offl
ne
s
b
=3
fol
i
X
oo
e

=
[\
il
2
i
_O‘L
=
i
e

8

E

7o) W*ﬂ“ﬂ ToHE A
39 AW (7)), LY FEF T 6D, AL 5
Z7(51), 710 & 3 AWMH B3 (73), 3 A

T34 A7) =l Al 1 53] A (T1a
AW (710)E A H A EA 8 oL, o] &= shte] AA
i@]ﬂ% ?51,9_61- 2= o]q_

7y7ke] 2 8] A (71;71a,71b)oll = A2t
e
[}

éﬁ
e 2
SENNY
O
f1
a
o oy
o[-n—w

FET Y R
T FEE(722,72b) %}, & 57 L E(72a,72b) 9] BF5oll dl5=9] 7
TOJ A= dll e EE(72¢,72d)7F 2H2E @A E T
Egk A 1 FE 3 AN (T1a)ek Al 2 5 E 5 A (T1b)] Wil &= 9] ~E 0]
H] € v,

ﬁ%i%% 7} 5= 35 AW (71;71a,71b) el A 2Hzt 5
I 2E EE el Ee] g aEo] o] 8 2 olon B
HAES EHYY 9 AESR B4 Poﬂ Oﬂrv}% &gt
U2 g & 5o 9488 28 5& 0885 9

] 22E(711a,711b) 9 228 25 0101 A ol A %@ TEohe dH R

of g9 &3 WA 3= ot HEF §F Y Oﬂ ol 3l # 4 sl
Aol o2 o Aoy o= sl om !
J 5 517] wli-oll vk A gko] At}

4 EE(72¢,72d)0l = 2+ Al 1 T3 8] Av](71a)9) A 2 52 3]

AW (71b)el] AAE o] At 345 FdhE Ak a4 T DI Al 1
&9 39 A (71t Al 2 5 3]5 A (71b) W] 3] 2= (711;711a,711b) 7
A=l of s At slE 7FEAI A mHE Qe A E HAE®)E F 5l 199
s FEste At Al EEAGDHS 2

olu], A%t = FFFHADI 3t F EEHGDHY AAF o= AL
EH 3] A (T1a)9k Al 2 59 35 AW (T2 At sl &5 W LSk
EZFAGHOR 315t dlg TS I3 98 v A=
Wl H(76;76a,76b,76¢,76d)7} B2 3= ST}

o] 714, th= 2] A 2 M H.(76:76a,76b,76¢,76d)+= A 1 52 34 A1) (71a) 2 <]

-,
U

l‘l

;

(10,

o of

2y IE
o 4 I
>~1

OHO

o)

o

N
4



WO 2010/047449 PCT/KR2009/002104

At a5 TS Yet A 1A A BHE(760)9, Al 1 B3] i“‘ﬂ(ﬂa)Oﬂ o] &
7FdE it sl At Sl EE TGO R F3E] @k A 2 A =
W H (76b) ¢}, Al 2 5 H 3] AW (T1b)ell of 3l 7FekE st OH‘I‘/] L%} 3l

ESTGDHOR Fusly] @Eehe A 3 A A WHE (T6c), 2 A 2 534
AV (71b)2.2] At a5 &2 A3 Al 4 A T WH (76d) = A H ok

[46] Zre)an, e W ERl6)S S8l fitol Al H e wiEEH = AT E
Aot 318t FEHF7 FHH = w5 S eI A 1 s I
A 9129t 7] Al 2 &9 3] AW Q1) RF-H 9 5555 52 &5k
FEFET5S e

[47] lﬂ_HLDﬂ/] Ez]jlg_]o/b
AW (71;71a,71b) 8} 555 3T 61) B A7) 557
THjE o] 4] 7 s 35 A
z1o] .

[48] o] & 9&}o], 71 g S AWH E5(73) T Sl & s A

Hj o] Tﬂﬂ—b— A1 573D A 2 E5(732) 2 701 W H(733)F XSk

[49] A1 EZF73D0N = 2 F=5F TaH6D A= s5F & )2
Eaﬂr A o} AF ¥ = A AT ALBY A S 557 & (75))
AEH = FFF EF(TLT2,T3,T4)°] A H},

|

14
=
R=)
e
~

n 2
ot
tot
r>~1
=
e
il
S
3
=

il
1o
off
Hy
-
o
il
o
X
)
X
o
il
&
_11?
W

[50] U dAleH A= 555 305 FP)> A 1 557309 4S9l g9t

[51] 28], AW AAF(ALBD)S §FF 398 (P) 5o 22 A= Al
AW AAZTANT A 2 A AAFTBNHOE FAH o] 7 HH 34
A (71;71a,71b) 9] 55 EE(72a,72b) 9} 15 €T

[52] ojuf], B dlrg o] A | AA o= 53 AH(71;71a,71b)7} 5 7 A4 H
Ao 2 EAE o A AT (ALBL) 1 owo 2 A3 T2
AV (71;71a,716)2 2+ ] A AF(ALBDO A% = & o] o s 3k 4=

[53] £, S5 E(TLT2T3.TH) L 55 E%L(P)ﬂ Aol A= A L,
A 2, A 3, Al 4, FF W EE(T1,T2,13,TH .2 A ¥ a1, 7 55
THEF(P)E 7101 P W1 (733)S B3] ¥ AAFALBDY AAE

[54] A2 E5=2732)2 A 1 557319 %‘%—% #H 3k a1 A FFFE(732a) 7}
FAHM WEFsFHT9 o ﬂﬁﬂ A1 E5(731)7 A wlol® Hrt,

[55] g, 7)o] 3 WM (733)% A (732)4 7 (732a)01 THE o] 3] AE&

=5 ﬁieﬂﬂr ‘ﬂ(71'71a71b)i/] e 00 W ]S HEld] o

%é}o]— 4 Of',;}\ﬂ ATk HLDJ/] ;(ﬂ 1 /\1}\] ] ])\11:4 710153 H%E(733)% E]—%%Q]

12 A 2 975 719](733a,733b) & -3 3F A T

[56] 12 a1, ZF 9] %7101 (733a,733b) 9] G S Hhol = 3
o] & F(733c)2] A= A 2 E=(732)2 #E 41 =0

31yl 5 A olu), 81 W F(733¢) EHldl e FEEE 5

= xEe F 28 (734)0] A HU



WO 2010/047449 PCT/KR2009/002104

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

gk, 71019 38 B5(73)2 3| A H Alo] 2 ek(T74)l o @l Ao H
AWM A o] Fk(74)S Bl X 2ol (741)7} SRkl Fol o] E] (742) 2
BAA 214D E E 5 FHAGDNA 271 gte] FHE
&akal, et Foll o] B (742) = Bl x] (7412 F8) &
Folud 07 F ¥ E(743)0] AAE v)o]d MH(733)F FFEA] T
B5(732)9] A5 BEske] 7]o] g M 733)el A4 ?Hlﬂﬂ
= Zmololl o o] E|(742)0l &= A 1 9] 4 7]0](7332)7} AAE L& o] &

AR 71 2 AW RO w5 9 e Eo] A A o= dE ) o)),
bg o] Al 1 A A efloll = A 1 251 7]191(7332)9] 3] % 5(733c)=
Aol El(742)°] 5% (743)0ll AAA o vhE W A o] & 3

2 215 7121(733b) ] &3 F& =k Froll o Bl (742) 9] e F(743)0 1A

X

~_¥E

*L?ﬂ%%llﬂaﬂpw> o = et Frell o] B (742)9] S| A&
& M H (733)9] A Ao]str] Hgk Aol WH = AR

_VE
ey
~l
~
\§)
p—a
A
—|~
jﬂ
s
2
[E—

o} ol) 2 of 915 7191(733a) 7} & A kat, Al 1

SRS 733a)/] G oﬂ &3] Al 2 21417101 (733b)7F | A @

Jol] Wk, = 60l EAH H}Q} ol Al 1 A AAFADT T5F
FaEP)o] Al 1 957101(7332)] 5T 2273402 S8 FEIF P H o
a8t HEFILA LAY AATADS B9 A 1 5835 A (T1a) =
I

1

upebA], &= 70 EAH vk} Zo] A 158 3] AH(71a) Wl -9
9] Z2E(T11a)0] "A" WO R o]gate] A 1 5 3|5 A (T1a) W STt
318k sHEE o] aghel ¢ EERGDOR EEE),

2] al, A 2 A AAT(A2)T A 2 2 A 4 FF5 8] E5(T1,T2,T3,T4)0] A 2
Q1% 7101(733b) 9] HEF F R (73S ol FF27F P A Fol whak, A9k
a7k A 2 T H 35 A (71b) W= F i E AL 9 aEo] "B o R
ol F 3kl A wHT7E Al 2 H Al 4555 M EF(TLT2,13,T4) S E3
Hl| & o},

o] o] A, et Froll o] E](742) 2] @A A Q1 Tl 28 Al 195 719 (733a)7}
sl A s I goll mAl g vkl o] Al 2 A AATBNI FEHF FHE(P)O)



WO 2010/047449 PCT/KR2009/002104

A 2 9131 7101(733b) 9] & FH T FEF (73S S =7 Ao Y
LA 2 AW AAFBDHE E5) Al 2 583 AN TR FY T

[69] whebA], & 9ol A 1o} 7ol A 2 58 3] A B (71b) W52
A*E(mb)Ol "A" O R o] 5ate] A 25 ¥ 3] A (71b) W& STt
a9k S asksl EE Ao R B

[70] 125, Al 1AW AATADI Al 1R A 3 %5 W3 (T1L,T2,T3,T4)°] Al 1
91K 7101(7332) 2] FEF FEI(13H)S 8 F-27 FA Pl e, AY
a7k Al 1 &9 35 AW (T1a) LH—,—E ol % 31 7] A~ E(711a)0] "B" WEFO R
o] Fato] At FFHT7 A1 R A 355 MET(TLT2,T3,T4)= &3
LIER5A=

[71] o] 9} 7ro] Hrg o] Al 1 2 A]

e 7]

1o,

rfL off
2

e

o 1E
o o
i

>

2,

off

L

£

e

3C,
Mool b

o, jul

3

O w4

op E
P
off
4

[t

N

P

v

)

4

ki
=
flo
s
E

[72]

ox H1 Az
rg > o
o >

R

T

H

o

mlm

uN'

PN

_O‘L

fE

N

2

ot

to

P

i

s

e

L

@

[73] =

lﬂ—ﬁ(m)ﬂr, AlE ﬁ(731>4 ASof T h ol o & A

5=2(732) W 7 0163 Wl H (733)5 EgHelt)

[74] o714, Al 1 55(731) Bk o
(735)4 4l ol +=

FES S = B3
T o (Pm) Yol = 22 AL o 2 vl X & = vhare]
R Ay RAcY A
O H o

751 ZLElSL Al 1 BEI3DY $H5 B(735) Tl Gl
~A9, B1~B9)°] 4 HFAFE o w2 % H),

=(735) AN etell = M7 S

u}o\H

5
[76] E A1 =5 73D)] 5

[77] A2 52732 A 1 573D A= #5424 FHE-

FAAEM Faro] st o8] Al 1 55730 Gk vlol g %B}

[78] 18] 51 710163 %E(m)—t— Al 2 B-5(732)9] F7F(732a)0l 7] H o] 3] AS
ol 7t wH g AW TL71a71b) R 57§ R WlES A8 oR
G5k A EH Ao Al 1 A 2 2% 797330 % A "t

[79] 18] a1, ZF 43 9] 7]191(733a,733b) 2] A T4 Foll = 8] W F(733¢) 9]

W, o] 3|1 5(7330)9] A= A 2 B=(732)0] #E AW gL A 1

A o, 35 5(733¢) Tl = w5578 E 7

Fr 3 (734)0] P4 H

-



WO 2010/047449 PCT/KR2009/002104

[80] oo} &

Aol e Gl sl o2 A o] F Fx3}

[81] -, Bz gl(741)E F8l sk =
FSF ol o] 8 (742)7F s H o] Al 1 95 7191 (733a) 7} F] 3 8taL, Al 1
Q%1 7101(7332) 9] 3]l As3ste] A 2 95 7] 9] (733b)7} 3] gk

[82] oo mhe}, T 12¢]] AT E HReF o] AI~A9 M A F(A1~A9) T F 5
B (P) Aol A 1 A 2 9] F 710 (733b)2] FEF S FRE(734H)S F
FE7F P o] st FFT7FALILA9 AW AT (A1~ANS Sl thre] Al 1
3 AN (T1a)= 9 E T

[83] upehAy, & 70l A g vkef o] thape] A 1 5 E] A (T1a) WHF-9]
V] 2=E(T11a)0] "A" e O ® o] F5te] Al 1§ 5] A (T1a) O BTt
8k ety o] mete S EE TGO Egﬂu}

[84] :”4 Bl~B9 ““‘ﬂ o AT (B1~B9) T} 3557 W% 3 (T1,T2,T3,T4) AFolol| Z+

-5 F 3 viﬂ &g Foll whaf, A5t sl =7 Al 2

B YA 9 2E(T1b)o] "B e O E o] &3l

T E(T1LT2)S 3 vjEdu).

[85] o]o] A, =St Frol o] Bl (742) 9] T A A Q1 F-Eell o8l Al 1 95 7] 01(733a>7P
343l = 130 =A]H B9} 7ko] B1~B9 A1 A1 A-F(B1~B9)¥ 5=
FHEE) A1) A 12 A2 9907101030 e] B FEEOE %oﬂ
F27F A o] 319t 571 B1~B9 B8] A F(B1~B9) £ A 2
93 AT E A EH

[86] u-e}A], & 99 EA] vRe} o] A 2 52 55 A (71b) W F-<]
¥ 2= E(711b)o] "A" WO R o]F3dto] Al 2 5 3] A (71b) W] Tt
al

ot §hE o] aigt H EETGEHoR EEdr.

[87] 129 31, A1~A9 B AIT(AI~ANI FF 5 FF(T1,T2) Aol ZF 9138
QF1710] )59 FAF-F Fl T =7F A el Wk, At alr Al L
T35 AW (T1a) W2 FH 3L 7 2Eo"B WP O R o] Fale] AY
5T ST MES(TLT2)y S &3l MiEdv

[88] g o] Ao Eel = 7)oy MHEA gAY Bl e Y
7o) E AAE ERoY ThE WY AA e Sl WA 7)o HH B
AZE MHE o] &g 5 Qlom, o] Fg- 7 MH Ao v 57 I,
FEFET 2 AW AATES YA ho] kA s

[89]

B
A
0%
e
ofo
)
olf
o,



PCT/KR2009/002104

WO 2010/047449



10

PCT/KR2009/002104

WO 2010/047449

4T

e
Ho

_ZTI

[1]

*

[Ho

H)
gl

ol

= o
L
Nowoooe
Nﬁo 7O ot

S ol
RN
By AR
e S

fiie) >
Wéﬁ ®
° W x
CIRT
< ol %!
VoW
Woar )
= T o
A= ol o
N g 3
Ho o o
NoA W
ﬂAro _zrl H;E
#do 1
oo
Mooy "
Mo = oy
A= RE B0
L
Hom N
~ AN
%0 Ho Ty %0

ol 91o1A,

&

Al 1

[2]

)

o
B

“w
e

0
W o

o
‘RH Ho

B
=

ol 91o1A,

&

A 2

[3]

1)
=l
%!
oy
o
<
~
)
—~
fiie)
i
o|
ﬂo
i
ol
™
GF
2w
fiie) !
iy
S w
T o—
S
o
-
Nio ar
T of
LY
T T
o
=

ol 91o1A,
7] B7 B Aol

-30]_

A 2

[4]

}-

»AO

—

)
o 7t

ol 91o1A,

&

A 4

[5]

3} 7]

Aol

e
=

71 71019 B o] 3%

}-
o
A v AN = Mu MH 7 AN EE 5

= X
) W

|

o

i



11

PCT/KR2009/002104

WO 2010/047449

ol 91o1A,

&

A5

[6]

o
A

AA7} ) )

A

ol 91o1A,

&

Al 6

[7]

[8]

ol 91o1A,

&

A 4

[9]



1/7

PCT/KR2009/002104

WO 2010/047449

6

\ | B
ane ehs O g

[Fig. 1]

L6

026




PCT/KR2009/002104

2/7

WO 2010/047449

[Fig. 2]

174




3/7

WO 2010/047449 PCT/KR2009/002104

[Fig. 3]

[Fig. 4]




4/7

PCT/KR2009/002104

WO 2010/047449

[Fig. 6]

[Fig. 7]

28l €

\

L

gL €/ | %L

H

119

Lo % ﬂ 1 -
me\mmm
[

G/l

\IH I\IH
/



5/7

PCT/KR2009/002104

WO 2010/047449

[Fig. 8]

[Fig. 9]

2el €

MN ]

L AL
/

12
Ry

el

\ mmw B

]

\

G/

HI\I’
1

HETT
4




6/7

WO 2010/047449 PCT/KR2009/002104

[Fig. 10]

133
733a 733b

\
\
\
\
\
A
% N
\

[Fig. 11]

738
733a 7330
‘ A



777

WO 2010/047449 PCT/KR2009/002104
[Fig. 12]
18
733a 733b
AN
— — ~.



INTERNATIONAL SEARCH REPORT Tnternational application No.
PCT/KR2009/002104

A, CLASSIFICATION OF SUBJECT MATTEX
CO2F 1/44(2006.01)0, BO1D 61/02(2006.01)i

According to btemational Patent Classification (1PC) or to both national classificaton and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification systern followed by classification symbols)
IPC 8 as abve

Documentation searched other than minimum documentation to the extent that such documents are included 1n the fields searched
Korean Utility models and applications for Utility Models since 1975
Kapanese Utility models and applications for Utility Models since 1975

Electronic data base consulted during the intemational search {name of data base and, where practicable, search terms nsed)

eKOMPASS (KIPO internal) and keywords : desalinization, pressure exchanger, RO, rotation gear, valve

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with ndication, where appropriate, of the relevant passages Relevant to claim

A KR 10-2007-0730366 B1 (KOREA INSTITUTE OF MACHINERY & MATERIALS) 19 1-9

June 2007
See abstract, the claims

A KR 10-2004-0061078 A (KOLON CONSTRUCTION CO., LTD.) 07 July 2004 1-9

See abstract, the claims

A Y. B. Ham et al., Design of the pressure exchanger mechanism for reverse osmosis 1-9

desalination system of seawater, Proceedings of the 2007 Spring Conference of Korean
Society For Power System Engineering, 2007, pp 58-62
See abstract, columns 3-6

[::E Further documents are histed m the continuation of Box (.

Special categories of cited documents: wpm

“A”  document Bing 'he‘ general state of the art which is not constdered
to be of partic

“E”  sarlier application ot
filing date

patent but published on or after the international  “X”  document of particular relevance; o

constdered novel o
“L” document which may throw doubts on priority claims) or which is step when the doc
stablish the publication date of another citation or other
special reason {as specified)

went 18 taken alone

wolve an inven
d wv‘h one or move othe
ahvious to a person skilled i the art

“07  document referring o an oral disclosure, use, exhibition or other
means

rnational filing date or pric

.
ty
ation but cited to understand
> vention

& claimed invention cannot be
nnct be considered to mvolve an invenitve

“Y  document 01 part ticular relevance; the claimed invention cannol be
the document is
h documents, such combination

BT iojr to the international filing date but fater than g Jooumen: member of the same patent family
e i
Date of the acmal completion of the international search Date of mailing of the international search report

23 NOVEMBER 2009 (23.11.2009) 23 NOVEMBER 2009 (23.11.2009)

e and mailing address of the ISA/ Anthorized officer
Korean Intellectual Property Office

Government Complex-Dagjeon, 139 Seonsa-ro, Dagjeon 302-701,
Republic of Korea

imile No. 82-42-472-7140 Telephone MNo.

Facs

Form PCT/ASA/210 (second sheet) {July 2008}




INTERNATIONAL SEARCH REPORT

information on patent family members

Intemational applicaton No.

PCT/KR2009/002104
Patent document Publication Patent family Publication
cited in search report date member(s) date
KR 0730366 BT 19.06.2007 Family None
KR 10-2004-0061078 A 07.07.2004 Family None

Form PCT/ASAZ10 (patent faraily annex) (huly 2008}




ZAZ=AHE

o Al 2 AR LA PCT/KR2009/002104
A Do) 23HE V)R EE(EASHERAPC)

CO2F 1/44(2006.01)i, BO1D 61/02(2006.01)i

B. ZAHE 'oF

g

2 HATAGEASHETE 71AD
IPC 8 as above

ZAFE 7% Ropel] Zore A 42 ol 9le] el
Korean Utility models and applications for Utility Models since 1975
Japanese Utility Models and application for Utility Models since 1975

T A ZAL] o] 88 At HlolE H o] A(H o] B o] A o] B A Bl Aol sk 1)
eKOMPASS (KIPO internal) and keywords : desalinization, pressure exchanger, RO, rotation gear, valve

C. #HEH
7rE] a1 A& R B FAE)EE = A YA w77
A KR 10-2007-0730366 B1 (3= 7] A1 41 7-€1) 2007.06.19. 1-9
ij/\t 74-7—61— 2}z
A KR 10-2004-0061078 A (FL2-F 74 2] 5]A}) 2004.07.07. 1-9
KOk, Ak FE
A SR E a4, AT L FE FA Y FE T A2 2A, S5 o Als e 2007 1-9
%ﬁ]@igﬂ%ﬁi” 2, 2007, pp 58-62
QokN 79 3.6 22

F7k /o) A%l 71 A o] Qg e X] 85810 B BAE Fxa A
* Qled BAY 5 v el . . Yoz 2 -
® oS T TV ZAEAY EE AU T4 FAE 2R o, 2959 FE551A
“A7 EW gEio] g A0 Bolk AuH el y|&4Es Aole B Eom R 7jast = Hefu o) &R oldEh] 93 218w
wpn =9 H}I%if’lo Eo/}jo% 20]¢] 0] 8 ] ) )
PSSR RSN TR M AREET v swanan g pa au e sz a7R R A
T e Bl e Ao B
LY SAE T R e AV S B EE OE AR FAYL o ]
FULTULATE TIEEA DTSRI v muvwao) s Ba A9 290 S o) 44 OE Ba
2T A LR 120 FAAI A A A A BT E 2
07 FF AL ALE, A B 7E SEe AFEta s 28 sARAe fe AoR B
P93 o] F FAT O FAE AL o A FAE B &7 AT WA Ske 2l
FAZALE] A A5 Y A ZAE A 5
2009 119¥ 234 (23.11.2009) 20091 11 € 2] 23031 (23 11. 2009)
ISA/KRO] 7 3054 AR
e 557 )
(302-701) T8 F A M AR 139, =4
F AR AAHAL ~ _
ol 4 G 82-42-472-7140 A3 & 82-42-481-5589

212 PCT/ISA/210 (7 A £4]) 2008+ 74Y)



TAZEHT

= A 2 AF 8 3 A
OBl e 4w PCT/KR2009/002104
g 71 HeEH 2 #71
KR 0730366 B1 2007.06.19. Fami |y None
KR 10-2004-0061078 A 2004.07.07. Fami |y None

A4} PCT/ISA/210 (W] -6-5-31 7182y 2008\ 74)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

