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(57) Abstract: The present invention relates to a
boiler for generating a heat medium at a high tem-
perature and high pressure state using liquid metal
as a working medium, and a power generation sys-
tem comprising the same. The boiler using liquid
metal as a working medium according to the
present invention is a boiler which circulates the
working medium so as to perform heat exchange
with a heat medium, and comprises: a combustion
furnace in which the working medium is supplied
and heated; a heat exchange part which is connec-
ted to the combustion furnace and in which the
working medium heated in the combustion furnace
is supplied; a heat medium injection part positioned
in the heat exchange part; and a supply part which
is connected to the heat exchange part and supplies
the heat medium in the heat medium injection part.
In the heat exchange part, heat exchange of the heat
medium supplied in the heat medium injection part
and the heated working medium is performed. The
heat medium reaches a high temperature and high
pressure state at a threshold point or higher by
means of the heat exchange. In addition, the work-
ing medium is liquid metal.

(57) LA

[Che = A%



WO 2016/099208 A1 |IIWAK 00N 000 O

e AAEEE AN oot G iAE 1S W wg A el nde L olF ERshE B
Nelo] pe Ao @ wol e AAFEE AT B wde s, e E %%‘r/\]ﬁ & o A|shel &
$ s AN, ol A7) A7 FEol sels e dak ] dass dAEE, vl 4
AR o)A 7tdE GEWAE FHEE G B8R 3] D @R del fAshe & wA] F9R L 9] I nd
etk N R AR H S S N RS UL
P2 FitE o iAsh A7) g Aol @ sste] ol o1, 7] & matel ola 47 @ wiAlE LA ol
gl e 3w ddel mEE, 37 HEWAE AAFE AL FAoE g



PCT/KR2015/013960

WO 2016/099208

%49

SR

A

3ot g A

0
il
A

&3t

ol A A kop
° 2, A 2f-H S E0150006,

A4

3
=)

S 7] &l

&

o] e}z

Hln
=

ol #] ArbA] 25 A

AT A H o2 20154

[3]

Wl 737 &

of o] &¥= Bdel=

I

Mo
ol

i %] &kar of 7] o]

<714

Rankin cycle®] & 9]

T
T .

5

S7IHN & °o]&

I

N
No

%) Al (Ultra Super Critical,

N

USC) JHI 9 57| & A

1 = Z < Al(Hyper-super critical, HSC) B.d & 7] o]

LS

39

72571 7005 9]

A= V=

7] 9

=
=

Ti’l_

Hd# el A

[7]

!

ol

i Bde el o

et 9l

H USC R &2l 49 v]$-

o

ol T &

E
=

2 A e)

0]
H

Z

& A 5

=

o}
H

al

= HSC

o] T % o}
A o] 483} ¥

o}
H

T
T .

o)
DA

2 Y 5

o} o]

T
T .

EEEEREES
7o)t}

N
No

[8]

o A & mj A

tol AlA A=pel A Bde o] 2-smA g2 = il

XS

=
=



PCT/KR2015/013960

WO 2016/099208

= &
T »
LS
vl
SN
e
T oF
< %R
o =
c AR
dlo
rr 3
el
w M
7 O
" o
— N
O oo
ﬁﬂl
LLH
P
;OL
17.AI3
SRy
o B
&oﬁu
]
e H
4 o
e
) o
e
° "

a1, %9
= a9t

A e 7t
fl =L7] 2FobA]

5]

ol
7] EMlel] 1)

o) No

olo] CO2E

>, Al

ol
=

o] 8} o]

ol =

2010-0104563 =

7l Al

oL
(e}

51

S g2 &5, IS5

Sd7l=

[11]

BAe]7F A = o] AT,

T
T .

3}

Cha

A}g3el <k

AE v A =

7153 A2

Tl A A

250°C~350°Ceo| =2, A v A &

[12]

o FAE 4
7147 3A)

mo
ol

1

o,

[13]

2ol %

LA

T
T .

3

AhE vl A =

1542

oll =
ol %

8‘}

-
[€)

Fel s 4 kol 7}

[14]

o
&+

A 32

B A 2A,

T
T .

3}

& 5

gt

A D A ekel & al

gt

Bde=, AEmAE ¢

¥ =

o BV
IO
ﬂ_uuNro
B =
N of
0 —
<
W o
ne
Ho g
I~
HT Nro
Ry
N A
ﬂﬂ
=
_
B 5
N o
X0 )
CIRE
S B
i
)
"z
B Eo
~ X
X0
T T
T~
TN
B %o

A E =

A ¢ gko] o] Fof 4|1, 7] A7}

#A st

Aol 1

- O
ST

B A 2A,
274 o]/l

T
T .

3}

A @ A ekel & w kg 423

s vl

7 2 e 25w 7 s =

A} Z

T
T .

e 35

[18]



PCT/KR2015/013960

7F A A E o, 7]

A~
T

7N

T .

T

7] el ok v

WO 2016/099208

3
WM A
o B
ol WT
3
L
< ®

=
Mo
i
AR
ﬂ X
G
g
~o oF
- X
r =
ol R
S ‘MuﬂE
g
A

i
o}

B
<=
— B
Nl
N T
W o+
Ho oy
Ho ™H B

5t
B =AM,

0

2} =]
2]

$ho] o] Fof A L,

T
T .

5

0

Aol v
)

TFAA A A eke] 4 nghs 5

I

HAYHE AT

H& A 7F

S
&S

]

A7) Az oA 7HE "

LRI E AT

4=0
=

=
=

A

A

A

Oﬂx

=

g

(e}

=

T .

T

A
=}

A

&,

s vl

) 2] 214 Bkt

23

A}
2}

[20]

—_
o

st

0

2} =]
2]

Aol vl

T .

Sk g

5

[22]
[23]

Al 22 A

oK A~ E
s it

=

=
H o= FHo

=z
H T

En

il

Hi

0

s,

[€)
[}

=2

)

=

o)

A

Oﬂx

off wpe} Bt A A4 = Al =8 FA o] 7HE

sh, 3,

5

92 w3

=N

T .

T

1=



PCT/KR2015/013960

WO 2016/099208

o )
) pul ol

LOLaN re

o T o M T oM T EOLL -
o G T gl % Toa e 5 T
HL —_ Z..# —_— M_I dﬂ 7‘A X 5 &o O_E hu Lf

= B N TR o I W
Cl Poow o LA L FE g = £
o = il i T W R T T M
el yo® T TmTENE » wNE  THEE LD
o = = b A & T do & W ORI
&+ = g N s R BTN W g M
ar o X ol e off ﬁﬂ ) o> o_w s =3 % X _ﬂﬂM ﬂ,

K = — =1
T i AR T A e 0By e X i TAETNE
kil O K TIN IC G) W T oo gy T
o e " 9 I R R Il | S

N = = iy OV L T T n B oAb o 3
T~ o il o 1 g 0 o il
o 5 e s ET e Fad pTe T 2
Ji yoE Oz HRas g g N wo fow e )
N =z =z cph il luswdr:  LELEE
I =T 3 ﬂWmﬂ%ﬂanm%Lmeww. Ao Uy
= T < T OO g W g O T oo ST A
= < o e o BB A = T o S

x° el mo BT W Tz gs oy RO g B g o =%
= @ X TR §Ofdﬂﬁﬂﬂw§goﬂauxng M*KHEN:L
v =l aﬂﬂEWNNﬂﬂmﬂeg%%U _zuﬁahﬂamm
o gy T ChhSgaPrangnar LT
o TR W s =T oo DT
—~ Gl co — RN BTN E T R %%oé
Sd KTt waBETgTE EAC ) e
A JL ZaE REL ATz y o I
o g o) © )] o} TH T ® NN g N A o F X
©% T9543%5 groioiiioniiel srivl
A A EHEME mo%momoﬂmo%v_ﬁhw%%%;ﬂ sEoT LY

) = == —_ L.E Ay — Ty H_.t o o — plo q.rL
~ ~ it WO OR R oM R W T XN OM_._MoEM_un
7 T F = =z o

ol
=

¢ 4 (100,

T .

2=

o))
=

Alefel] uhE B

& LERdI T

=
= =

A e &

[36]



1

T
T .

A
1 5= qlat,

(300)

A~
T

54

ol %
=
‘.’_1_~
18
T
o
]:]}E

T
T .

L
~
[

=
T

PCT/KR2015/013960
5 1of] A ¥ ule) o)

A old e m 7k ¥ of

T .

T
T

Hi

1(400)2] L =o] AAE(100)9]

Fof, =3 ALE-H]
L gko] o] Fo x| A F T,
T3 (200)E & W A 7}

It E o]

ks)

W B EECo2vt

&
[}

=

=

2} =]
)
2} =]
=2 |
ol
o
=
‘l:é_
3} 917 ¥ o}, 4]
L
h=|

=

=2

H71 o
T2l Bde e dAel argtel A

A H o], AA &3tk A

ol ule} o1 A& 2(100) WHe] 4 A

A}, v}

Aol v

[}

T .

=&l
#(300)2] E

}

[6)
2602°C)

o
T
)

H

A7t &=
o}
[e1s
I

& A F45-(300)7F T-HEH L A A
QE A g o}, d &

A

=
2(100) ol ¥R &h=
7 oF
4l =

1

ko)
-

A2 Z(100)ef AZA = o, AAZE(100) 4 7L =
o]

o 2] 93002 QD WA=

=
e -

T .

)

T .

1
=

T .

sho] of

S
T

ol

T .

T

A

A

& aLgH7(200)

T
T .

(200)°1]
o]

231°C
(400)

=)
T

2, AA|FE5S ALE
)& ¢ oF 2000°C ol A]

=

o

=

Z] ok
R R = |

gk

o A |

|=

A7 e =

A

g

T

2H-(200) W7ol A A £ 2 A ) A ]

A A Z2(100)°]

A
ol

=
%

[&)

]

T
A
2h

o A

Ax
Iy A X
o H
E
E
ol

=
.

WO 2016/099208

[38]
[40]
[41]
[42]

wH=E

Mo

o

ojo

ol
gl
B

w712~ 9]

Fu

}o] ol Az ol A nl

o
J_,NH

C
i

0

F(400)0 A 12H4 0. 2 71 ¥ of

[43]

=K
o
oF

(200) W=

i
o
B
BN

& v A=

®)7F

by Iva
]jv__

2 E(100)E A

A

[e]

algho] o] Fol X A A

3} o]



WO 2016/099208 PCT/KR2015/013960

[45]

[46]

[47]
[48]

[49]

[50]

[51]

[52]

[53]

6

AT = A AAZ(100)E T3 H A FEHS 7D H o] A wEHE(200)=
AFFEH, o] 5 T8 AAFE5HE &4 o7 ey 7t 2 A wEha g S
Ela=dag=s

NA T4 2% 2 dudhe] Hro upel & v Ao &9 oFe -2 9,
29, Zx29A, FE2AAL et HY, fetE e JHE E A E
Aarato] ALgS =tk B3] 229 A i S 29 A Ao 49 dukz ¢l
RAdHe Ao 2= S ) - o] H -, MA|FE4S AFES O 2 A
Hl A 7hE sk F4 oz AYAksr 4= gl

w3l A7)ek vl do) 2R A L S A AEY A dutrH o g e g
astel] A= E57 59 2AS o g s, Ao o] Rdd e &
W) A & A A Fadte] a1 agte & whe = Al o AE(100)9] e
GAo| A A 2 EA 5= NAFE5S Za] 4 A0 & dlo] o4 E(100)
Witel] 1S Ad 4= = 27t FHE XA ol ¥,
A AF(100)0] FHE = 129 A FEd A v A E 2 Y5l
201k o 2 grE = kAl S FEf A Y8, e d JEH 9 U] B CO2E
AArsto] o] & whA = A Fgol o] 83 = )

oS, 25 Fxste], Eodg o] thE A A oo ulE 1 A o tfslo]
Ard g, o) stol A = 7] A A Ao el zlol H S FAl o2 Agshy, f19] 9]
FAet Ao T2l tf st =, g o] o) 2 Aol HelE ¢lsle] 1
A g Ak}

LE2E g ol thE AAdof wtE B e EngA A 3=
HAFE5Y] &5 HErl oz, 3 s ie E viA o 5 5& vetdoh &
W ZHE YR 9= ¥ etol & v A & pebulc),

Al
=

rle

B
rulm o
£ ol

o

o %

o] A g

AALZ(100)= AL AAZ(110) D A2 AAZ 12009 2719 AAZE(100)=Z
TAEY, 2 Ax2000) W AAFHEE HE GE 257 7P = Ao
upghA s}, 25 0] A= Y H A F o), V] g uhef o] s u ARl
NA T &0l H=4 o] o 7tEEofof g2 EEo|t).

A W EHT200)F 7] AAE(100)9F & = AT T "
AAXZ100)2] o ol 272 A1 & w3H210) D A2 & 7322007
TrH)E o] ZF 4 W EHE(210, 220)7] 2] A EH, ZF D 03210, 220) <)
&8 72 14 E(110, 120100)9F 12 = o], ZF A4 2(110, 120100) 4] A =
U 255 7 E A wdol 474 #fdE T

= A1 € 2321003 AL AAE 11009 FAE a1, A2 F w3 (2200
A2 A2 (12009 AA T o)u] A2 ALRE120)0 4 FFEE AAFEHELS

o



WO 2016/099208 PCT/KR2015/013960

[54]

[55]

[56]

[57]

[58]

[59]
[60]

[61]

[62]

[63]

7

A1 E 232210) 2 A 2 & 23222005 A A= Bl F-2Q50)0E
TaE 4 A
Al ﬂﬂT(zlo)sﬂr A2 D w3 220) ) A FE5] 2= A1 E

W3 210)9] el A FE2 S F A2 D wEH(220)9] SR e
Zl o] vpgkA] s}y,

A uj A F=UHB00)= L D50 A2 E w3 220) Sl A, B S
2400)2F S A ¥ o] FFHE00)ELE 13202 7tdE d uj A7}

(o]

=, 4 UHX] 2011‘%(300)?._ T % A J 7} A2 & W 3HL220)00 4 A1 <L

WEHLQI0)E 535 Ak o2 AAR o] /el a1 a1qt AFE] ol
S "o EE@, A2 D g 220) el ¢ x] & vl 4] 5291 -(300)
FEoA QoA 7 FEEEE AT E AR O E 2R E S A= E

H
A S EAR FEAA AFEC] 7 E 4 vk A S 7R
EE; A1 ﬂﬂT(zlo)oﬂ A Oé‘ L Zho /loH S5} ‘%O}ﬂ NA =42 A1 4

10 Pa e

_}L
L
_&
>
12 °
Q2
=
I
o
e
T
anj
ihea

Oé B ES= Oliﬁw} Olf’a’ﬂ E‘%%
o] &35al A2 AALE(12000.2 &3t

IA] ool A= A2 (100) 2 € 2 3HE200)7) 2707 ) H = A S o &2
Uéﬁ}oﬂ o} m1o)ge] B A7 AAE 4= Qlar, ] e Aol 2§
AE(100) ¥ & 220071 78] ¥ = A5 = H gt

A, 5 3% Fastol, ¥ Wgo] & T A elo] BhE B S
o wHE wolele] A, A

oA 0] B8 vhehla, A sk 2 v A o] SEE

B A o] A= d w3200 Wl FE2.201)7F Y X 3} FH (201 1L
A=o] & ul A F=YH300) ) A2 B2 T (400) 2B A A 7t
TEEY, FEE E A7 220D WE 5y A w3200 W <]
ol o AP

Aw el 4 agto] o] Foj Xl
o] ZA, A3 7 shi= WA o v]ake], FH(201)7F € 1L EHE200)9] N A =S
ol A Bl st L5 274 - 2 o2 7t 7)o & 2 gk o] o] 8l

shgze] 990] AL, Aol eyl o AAe gl P nA= A
Q4B RO Ve F HAREE P4 7hzol o § ko] glo
Br01e] $0] AE A A= FE AL 57}l



PCT/KR2015/013960

)7 A A o], o] &3 E]

=

=2

(201)2] &

H

=
T

WO 2016/099208

[64]

=
=
e
el
ad]
P
&

" =
— 38}
RG] oo o o M
EypEs o TERHE L T Lol
i 0 0 T W o L
S N Thg e g, T
ivﬂd ) do W) OF T A ,%mﬂ% )
mo 97 L "~ ol TR A
a Ny 7o T HoE N o
oy 0 RS ol i_.lll
o 2o W o T K F A et o= mo o T
EH%,LEJI 4r TR o g T %W,moﬂmMATﬂ
dlm_xmﬂw_e o BW ™ < ol o T our o
R ooy I F T RN LT W 2
- e N T = A )
= < I G N I
@_ﬂl7oud N ooy g K TR o
do ML TWETE FEow T
T N T T TR o B m o LW
]]LZTEN_.OOt ],,HW_HNDE]L ‘I‘Ul‘l_ldltlﬂ
O 0 "Z‘Eo o EI#E dl‘LlﬁA‘lr
TR oMo TR 0 0y W
JF R ®F O S - T . |
\M@Eiﬂ;& Eiﬂ”O}ﬂ Hofﬂ;lﬂﬁlﬂEO
T oo T Mo ool BT o R gy P
) oT]]ﬂﬂ - n I = ol o
HE 0 qﬂA' 0 = ‘MI ;OD E.L X ;Ouﬁ ﬂwﬂ 1o ]_l st g
ﬁLIL.E] R ﬁro Ll]%]utmmo WT
T or X3S @Moo# oy T ° X £ oL
T oo E e N Ry 5T g W - N
T 3T R B D x T KT o=
200 = " o R HO XK fd o dﬁdﬁﬂm
o o Ab MEN T ow Ty B MMy B
Wogo T N W s g wPa Ay B ok
T oo o %o ﬂeowﬂl%au RO = B Heiﬁaﬁa ..Emama -
e =0 - =) =0 ~ oo — D — D
O S N - g (S ﬂ@rﬂoonﬁ@n TFTRTQUETT R N
Ltﬂﬂmﬂéa;o ﬂu__oxo_e Nro_woLHteExﬂ;l _EQO.O.O,kO.O.O,O.
TN AT M WER s PHNEUN SRS 5SS
% W E N H T NI
) = = =) SRR SR
o, © © = S R R S R S )



=
=

(300)

=)
T

]

[
H

=
T

B A 2A,

PCT/KR2015/013960
(300); =

T .

T

]

}

& 2~ F(100);

0

(300) =

T .

3= o )4

I AEEH, 7] & A

E35lo] A7) A wEH200) 2 4 v A&

=

otel & g3 =3y

FHE AL b

AT

#(300)2] &

0]
H

A

J =

B2
.

0

1

7] &
©
A

=)
T

A7 A4 20100)9F A E, Yol 7] AA4AZ(100) el A 7HEH

vl 4| o} 471 7t

)

g
€
g—]_‘_

WO 2016/099208

W =
: ﬂ T o =
T Gl yno o T
—_— —_— — —
1o o) o o L < TN R
m“_ Ty oy R ﬂﬁdlmQT v <
— — I N
T Fg u sy nMTL I o2T
S T o o T T Mo
T =8 A® CleE o T
o ﬂuTﬂi I A e WA
o bEre TN Tiamg 7 oma
e A L I T A A © Q
E@E JEOMﬂ BN X
m_x —_ ey i_l O_E Elﬂ ~ (] ﬂArO Ot h ﬂ
ol =N T B o frﬂﬂ%m_x@n wﬁ&u
= __bxoaﬁiﬁ ERT ?iﬂ%ﬁﬁ .ﬂ@n
5 STergwy TAX,88 Do
mm o %Qﬂﬂ%mﬂi 8 S K N e mga
=~ o B ¥ na T HNwEEE T o
S Prowawmae krmhmli =
~n © A J;oﬂ_ui_ll. i = N = <0 )zTﬂVl = W
=T oy LR R A,%ml),cﬂ%
Ty THmlpgmE T SRSE L
®Tm ~wmAF W e g Pt E W N
%@nﬂuu ,%Jaﬂotﬂ_uuﬂﬂ_l m\.ﬂ/ﬁeﬂlwbdamwwﬂﬁﬂL
S e @ oo oy ) QB E NS
CENT T MR BENLE S E e LMY gy
PraElguPaniEgiorr 2T ag
Thur T SRS ST EEZS
N e T W R oeE o oW o w oo ap B ook ook ok
TRNRE SN A TN T N B ® N EN W
TROFT R OF NRFT T BT NG T RN RN HH

3} 2]
1

Q_—rL
Q_—rL

[
[

waddy.

T
T .

}

5

&g AEm AR
o 91ofA,

3

q.

A

ol Z
A 3

5} 4]

q.

Q_—rL

3|

[



=

=

PCT/KR2015/013960
B A 2A,

T .

T

}

& 2~ F(100);

(300Y;

0

]

AAZ(12002 35 a1,

ahryol] T A]

5

T .

T

|

T .

T

& vl A

A, 47 & WA

5]

}= % H2.201);

(2009;

ol

=

=2

e,
[6)

10
=

(200) el A=

<52 7 H

A7FA E o] A7) 4 w3 200) 5 ©

A7F 7+

A

}

Al D A eke] & w ke 423

5

[e]

T

g

(e}

=
#(300)2] B

= =}
T
()]

H

5]
B

A

J =

<

-z
a
.

g

(300)Z Fake] 7] & W EF(200) Wl FEQ0DE D v A

g0 A< gho] o] o)A,

&g AEm AR

R
=]
=

A
o
o)
H

A

A

A

A7 A4 20100)9F A E, Yol 7] AA4AZ(100) el A 7HEH

A A7

AALE(100) 5 7HE S

o
o
8
=z
T

WO 2016/099208

N g
2 0
™~N
d.v.lﬂro
R =
= 0
=
o
)
x
N
—~ IS
RNy
o T
i
ioﬂroE
Mo
oF =
S X %o
,H;\QL.H
MFIEWETO
B .o
=y N =
o o5 'K
M R o)
g T
cIvg
TS X
1 Qw0
fr O- = R
Ho B o =
g B oon
o O W
TN B ™
Mo %0 N OE

T

}

waddy.

T
T .

5

1
-

PZaN

&2 s A =
=i

o 914 A,
7k e

1

[e}

0

17,

=

q.

|

A

A
[e)

o
A 5

ol

|
|

[e]
A

q.

q.

Q_—rL
Q_—rL

3|

[
[



PCT/KR2015/013960

WO 2016/099208

1/3

400

—_—— -




WO 2016/099208 PCT/KR2015/013960

2/3
2]
400
| (
|
l /A\ /A\ /A\ /A\ /A\ /A\
I ! \ / Y / AY / Y / A ! Y
I// \\ // \\ // \\ // \\ // \\ // A
I v AV i v v \
) r——————- T————— - E*|U|_|
‘ @ ) I |
@ % I I
B
110 | € ) i !
(,'_ _ G B ,/ I \\
—— 5 o o o /"--..._,300
100< . D oo C; Oo o]
o]
r C D | 20| 06", oo |
1201 € ) ° o o [T
3 — o 0 0@ 3 '
‘ ==
AR * > 200

o 0 OO
o} 0 o
. © o T~ 220 —
o 0 o,
(o] co
o}
s}
0 o o
© o} 0
6] o o |
1 o O :
— [eo °° 7|




PCT/KR2015/013960

WO 2016/099208

3/3

400




INTERNATIONAL SEARCH REPORTY

International application No.

PCT/KRZ015/013960

A, CLASSIFICATION OF SUBJECT MATTER
F228 1/06{20066.85)0, FOID 15/10{2066.01 )

According to International Patent Clas

fication (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F228B 1/06: F23G 5/46; F23G 5/027; BOID 53/34; G21C 15/247. BOSB 3/00; F23D 14/32; G21D 1/00; FOIK 27/02; FOID 15/10

Documentation searched other than mi
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

i documentation to the extent that such documents are included in the fields searched

medinm and furnace

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

eKOMPASS (KIPO internal) & Keywords: boiler, liquid metal, generation, beat exchange, injection patt, working mediwm, heating

C. DOCUMENTS CONSIDERED TO BE RELEVANT

=

cited to stabl\sd the publication date of another citation or ©

her
special reason {as specified)

document of par

“P” document published prior to the international filing date but later than  « -
the priority date claimed

“E”  earlier application or patent but published on or afier the international  «“X”  docurent of particular relovar
filing date counsidered novel or cau

- 3
document which may throw doubts on priority claim{s) or which is step when the document is taken alone

considered to inveive an iv

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2002-214386 A (MITSUBISHI HEAVY IND. LTD.) 31 July 2002 -7
See paragraphs [00771-[0080] and figure 6.
A KR 10-1635547 B (SAM JUNG BOILER IND. CO., LTD.) 23 May 2011 3-7
See claim 1 and figure 2.
A KR 10-2004-0081958 A (KOREA ATOMIC ENERGY RESEARCH INSTITUTE et al.) £-7
23 September 2004
See claims 1, 3 and figure 3.
A KR 10-2013-0073020 A (KOREA INSTITUTE OF INDUSTRIAL TECHNCLOGY) 3-7
02 July 2013
See paragraphs [0040}-[0050} and figures 1-2
A KR 10-2012-0033458 A (KOREA ELECTRIC POWER CORPORATION) 09 April 2012 1-7
See claim 1 and figore 5.
m Further documents are listed in the continuation of Box C. See patent family annex.
: Special categories of cited documents: “T7  later document published after me in tematiow al filing date or priority
“A”  document defining the general state of the art w is not constdered date and not in conflict s jcats t cited to understand
to be of particular relevance the principle or theory

ention camnot be
fve an inventive

t be considered to in

2; the claimed mmvention cannot be
wive step when the document is

iar relev

“07  docuraent referring to an orsl disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious 1o a person skilled in the art

&  document member of the same patent family

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

29 MARCH 2016 (29.03.2016) 30 MARCH 2016 (30.03.2016)

and matling address of the ISA/KR Authorized officer
Kerean Intellectuat Property Office

Government Complex-Dagjeon, 189 Seonsa-ro, Dacjeon 302-701,
Republic of Korea

Facsimile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/KR2015/013%60

Patent document Publication Patent famuly Publication

cited in search report date member date

JP 2002214386 A 31/07 12002 NONE

KR 10-1030547 B1 23/05/20H KR 10-2010-0125741 A 01/12/2010

KR 10-2004-0061958 A 23709/ 2004 JP 2004-278395 A 0771072004
JP 3820241 B2 30/05/2007

KR 10-2013-0073020 A

KR 10-2012-0033458 A

02/07/2013

09/04/2012

US 2004-0182081 Al
Us 6904754 B2

KB 10-1365116 B

NONE

23/08/2004
14/06/2005

20/02/2014

Forr PCT/ISA/Z10 (patent family annex) (January 2015)




= A 24 B 1A

SAZANS
PCT/KR2015/013960

A B9 ok | S EREA S EFRaP0)

F22B 1/06(2006.01)i, FO1D 15/10(2006.01)i

B. FA e Hof

EAE A EAGASH 2 E /1A
F22B 1/06; F23G 5/46; F23G 5/027; BO1D 53/34; G21C
FO1D 15/10

15/247; BO9B 3/00; F23D 14/32; G21D 1/00; FO1K 27/02;

FALE P s o] Sote HAET o] 9o £3
FGHAUGAGTR YW FHFANBAG TR A HaTe) 7|4 IPC
drozdaretan g AdRFALEMTER: 2AE FAEAT] 4D IPC
A 24 el o] £ 1 AL el o] Bl w] o] (el o Bl o] 0] A & Aol dE s By
cKOMPASS(S-31 3 W F- AMA|~d) & 71912 HLY, dAFE, B4, dud, 95, 450A, drAd da=
C. #FIHEH
7 3]+ AeEEY 2 B FAGE G A5l 1A o3 g3
A JP 2002-214386 A (MITSUBISHI HEAVY IND LTD.) 2002.07.31 1-7
w2 [0077]-10080] 2 =9 6 =,
A KR 10-1035547 Bl (A4 RAHZA(F)) 2011.05.23 1-7
A7 1 " 2 2 #Fx,
A KR 10-2004-0081958 A (St=xHLAHAFA 5D 2004.09.23 1-7
A7 1, 32 =3 1 BE,
A KR 10-2013-0073020 A (3+=4271&74) 2013.07.02 1-7
o2k [0040]-[0050] 2 =9 1-2 F=.
A KR 10-2012-0033458 A (gh=pA=FAL) 2012.04.09 1-7
A7 12 e 5 Fa,
F7h W el gl 71 A= o) gLk Qe 5se) B3 HAE Fxapil e,
olgH £3le 5 alef: - = = = = =
AR R SE A S %09 BE 2 S A9 FHow S99 4Ee
“p” =@ BEo] gl Ao m Rol= uEel 7| EEs Ao d 3 ghom W o] vzt 5= Ay o] B4 ols)etr] §5) 8=
23
“g” 29t wE 299 B= 288 = 299 o3 . ] . ]
SASTERTNE SRR RS SRS P SASHL AT 0 smaane g v o BY son 478 wne £
= T T EE IR gle Aom Hi
‘L $AE T gES AV s s mE g2 AT dy FAd 3 o e e g e - -
R Eua i dan 78 v 599880 95 52 99 £20 o o33 e w e
gete 4S5 1 5o 3R A A A FyE 2
‘07 FF AN A, A BE B SR dFsta e B e xnAel gledow 2ot
P o Fol IR FAE AL o)) FAL B & FRA U SR Fohs Ed
A ZA o) A4 97 TAZAIR A L
2016 032 299 (29.03.2016) 20163 03¢ 30¥ (30.03.2016)
ISA/KR®| B3 X SHAF A4 AARH
¥l 554
¥ (35208) A AL AF HALR 189, oldZd
4T (EAE, AROAARAD
ST 182-42-481-8578 AT +8242-481-8525

A2 PCTASA210 (7 A 831 20153 19)




TAZdN D
SEs B3 4R PCT/KR2015/013960

A 24 1 34 0 A . .

Q8 55 EY

olo
Jn
9k
i
i)
o
=
e

JP 2002-214386 A 2002/07/31 e

KR 10-1035547 Bl 2011/05/23 KR 10-2010-0125741 A 2010/12/01

KR 10-2004-0081958 A 2004/09/23 JP 2004-279395 A 2004/10/07
JP 3920241 B2 2007/05/30
US 2004-0182081 Al 2004/09/23
US 6904754 B2 2005/06/14

KR 10-2013-0073020 A 2013/07/02 KR 10-1365116 Bl 2014/02/20

KR 10-2012-0033458 A 2012/04/09 82

22 PCT/ISA/210 (H]-5- 53] F7F8%]) 2015\ 1¥)



	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 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

