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(57) Abstract: The present invention relates to a pipe and a pip-
ing system for thermal energy, which can easily detect leakage of
thermal energy and the point where the thermal energy leaks.
The pipe for thermal energy according to an embodiment of the
present invention comprises: an outer pipe having at least one
slit or channel formed on the inner surface thereof in the length-
wise direction; an inner pipe disposed inside the outer pipe to
transfer a thermal energy carrying medium therein; and a filler
material filled between the inside of the outer pipe and the inner
pipe, wherein at least one optical fiber is disposed inside the slit
or channel.

(57) AA: B 4G L AAUA Y FE) FE RS §
o|5p7 AA & % ol Aol A g vlek 2 vz Al =8o]
5 Alolth £ el A ool WE dol U § v ek
WSHo] o] PO T Mol shpe] £ i Aol
245 93 4] o3 uo] A H o U)ol 4 o]
A % WA 7 ol F ) ek 2 7] 9w st 3]
g¥ Aol 2 FAsE FAAE Lok, 3] 3 EE
A el = Hol = shte] FHA7 WA E 5 k.



WO 20147200150 A1 WA 00T 000 00 00 A A A

OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,KM, &7:
ML, MR, NE, SN, D, TG). —  FARAEIA G} A (A 21 23)



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

WO 2014/200150 PCT/KR2013/007993

3 Al A
g o] A ol x| & v L w3 A 2HE

=
>
i
=
o o
iy
o
fo
B
S
=
i
™
"=
g g fUR

, =

rfo
2
®
"
il
-
oX,
R
_\1

7 A3 A Oi%&ﬂ JJFO]‘:} LL}%L}H, TE
Uﬂxﬂﬂ 7}7<]J4 /\)\L ]‘47(] o= A o] o] HojA = EAE
mﬂ&ﬁuwumaig&ﬂﬁ}ﬂwﬂ@mAQTﬂﬂﬂﬂméwl&ﬁ
W 720) 3 9] #H(10) Aol ] & 1holl = =4 (30)F HlA] gkt

H#20)2= Lol | A] =5 vl 27
aEAE e S d R G4 EH

SEAIRE 1S Aol L %] & wi H gk
A& SHAl B B2, ARE 7] ko] 2 E =5 ] E(20) ] .

Ao A-& W #He] D5 F2 AT o= wj A7) wtoll, viade] wA] F7]7)
uf] 9- Z v},

o] & 213l A|zko] A 33tol upe} -2 Hai= o - Ao o] &l W} #(20) AHA| 7}
=l 0 24 W 7 (20) HH-9] Dol | A =5 v A 7} | -2 55 = A7)
A sk, =2 H oy A =5 v Al = W #20) 9 72 H2-A1(30)2F A =35
ot

H LA B0)= Dol A9 & F Ad-& WA 8b7] 9 8f 259 ¥ (poly
urethane)©] L} PUR(poly urethane resin) & ¥} 72 A A = A H ) =,

WL 30)w= EArAdo] v vrol -3k B & THA AR, 2 =
28 G & Aol x| =F v A oF A 4] A Sk 4G, B 54 o] HA
1):/\]—}3 B ()DJ\

kA, 1414(20)01 aREE o el x

A& B = A5, 7k 28l ol 9

L5 5 += = £Aa)o] WA SE O 2R H % H

g-h
:"'é
o

r}o F 0
A

& WA 7F 224 (30)9F A A
Aot H2A30)7t = H A
(

rsﬂ 2

0) A7 9] AA % o] 23]

g skl e Aol AskdE 5 9l 2k, < vl A 7 9] w10y A A
Aok w o], o] #(10)& 3l @**‘01 A el o gl obx e, o] B gt
gl sty R A el w2 Y 2§ o2 Qe o H10)7HA] dE
A= A 7F AT



f

s

]

(e}
il

PCT/KR2013/007993

5} 1

k)

b,

°©

o vij #

B

A7F Q. om oy d=o 2
T

=A(30)9] =g o <l
b 9= lar, 9] #(10)9] dE= o 2 o]o] o) upe} Aol 1] #] 2

9
T

o)

o]
Fol ek Aol A

°©

of ol =

& (20)0] I
A A 3} 3] S B2-A30)9] W)

WO 2014/200150

o)

o
X
W
ELEE
Lo]
~7 B
BE
Xz o
<
A
L =
0
=Yg
P
X —
x5
I
22
T O
o g A
X ok
=
G B 1
2
x I ®
T & B
2T
3 oy
B KR
ﬂymO —_—
=
Qo _Zrm ﬂ mmm
CRI

[13]
[14]

o A AT
%4 BA

.mo
il

)-

bokel 94157}

°©

T:
~

ol

SRCE SRS

S

LE!

—

7] 91 i Fol] 2 ] of ol A

Q.
EREEEE
# o)

-
.

A

.

0 A7) 9

iy
N

o] A2 A A] o] =
Fubel A7 3

°©

1-
1-
1-

- g o] o
Ao s
d ol L A]

[15]
[16]
[17]

[20]



PCT/KR2013/007993

bokel 94157}

°©

T:
~

#Jo]

-
.

AEH, 37 8 e Ald el

WO 2014/200150

—~ o} ~ 0
<0 T ~ %o X ]AT 4
@lwr T MT m I o Waa W oj
B _ N T W= x KX <
wh =7 o 110 =o o oF = ﬂe pu! ) N .
B QQWQﬂ . TR Mmmﬂ 3 mm T W
d_ﬂoﬁa Hlﬂlxﬂﬂ./log Hqﬂo ﬂo.ﬂ@”ﬂ_ol (el ™ ,olﬂlumw._
[— == =0 ey - . o
T gHLwT Tgg w oo X S TR B
X =Rl Beg N g O M I =
TE g REER T TP =, FEEYlLg
S T N ) A R
o o A wd B W I Wwie HEIIZEG
- N~ A I HEx P =X DT g T
Fr 2L T g S wEE BE e il
Te D hniE g R =5 x T S E
T v Bk _um Tl i Nro o o i H (- i ~ it da e &) W S
T W mE L g = ol — oM 0T mmrg P
T T EHME S o n LB X LW oy REE
Mo S e e N T2 o ¥ =B R W=z m
LTI e N I S =T T ZF T n T
o w BN ooy o= 0 gk IO T "t T oﬁ%wommﬂﬂa
Wk o=y x Mg LI I = e BETXE o
i S 5 E o=y W 0 oo X o o
X woaeX N ERE Toap T g o ¥ D G BT
W N TR RO S A T HAM Y maﬂm s R T H
2 TG B L e % T o R R Amgmﬂﬂ.r@%%%mﬂmﬂ
A S I R O RIN ET W _aiarT
BT ORPTRDT ACHT O goET ST o miavtollaw
TR OgETER g WIT g ERN MR AR ML SM
= b= ool A B og ® oI K
A3 i o XN~ AN H Jmlﬂﬂ o) | A}/ o)) Ltu K o)) )
ﬂ%loﬂd.l.maﬂﬂﬂoﬂovdl.ﬂ&e%e@ Mmmaawﬂﬁﬂumﬂ M12W34<ﬂ689
Lo TR ;T X RR TR o oy U 1K A R
ﬂ%%i%uﬂ%%%xﬁﬁ% meiuﬂ?%aﬂ 5554555555

_ — o~ —

[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30
[31
[32
[33
[34
[35
[36

aL o & 7pA A A] ol & 7F



PCT/KR2013/007993

WO 2014/200150

o} e, o]

A &} 312} 8k

}ar

i

i

HolupA] gk o A A2 -4

=

=

A 09

W
o

o
-
o
AN

s e

S

Fol el o1

u
L

5):)

RSN

SRCEECEUE R
%

14 Ad o Ak
%

A
N LRSI

=

T

o "%
o) v}
2l

o

=
1
Q
I B

g

A

er

e
5o P 227
TR A HEE ol

],

T 8T}

7

=
e

of o

=

T

w, o] %= v}

=

9
T

T 8] ki 9o

T

Hip

b

o
od
N
ol
b

)

Hip

i
)

Y

=

9
T

3 A4 ¥ A =t

S

2 o] 3 ¥ o] of
o 5.

o

o
A]

Al

%

N
Al A O]

L
e
&

)-

A &

°©

2

T:
~

°©

Yol AL 3}

=

2] A

o
S

5=

T

b ol

T

3} A o)

S

L
[Eu.
0]

S =

AR ol 7 o] = o]

.

-

5HA]

°©

A B F7F7F
A8 5

g2l

AR

=
L



w

WO 2014/200150 PCT/KR2013/007993

[44]

[45] 2w g e o AA oo i Aoy A& v A 2RS A A 0=
UER = = o]t

[46] E~§%§4Lﬁpmmygﬂﬂﬂﬂﬁ%%ﬂﬂ] il B A = S
Aol 2 it vl 2h(100) 7 414 720008 E 5 5= 9L

[47] ‘*ﬁﬂﬂmmbﬂﬁmmqwﬂm%xgﬂwﬁ)gggg$%q_
1 100yl thall A &= & 20 AT vl #H(100)S IR A dgh v el & 38

A ko] Argstes gt

[48] U 7H(120) Vol A A = 22Fl (steam) B ] 9] Aol U] A F wl Al M)zt
o] % &)= Fholr},

[49] 2] AA] o of] A W #H(120) 22El(steel) Bo5= 2| Q1 2| 2~ 2~ El(stainless steel)
53 22 G5 A Ao}, 71l PE(cross-linked polyethylene) & 3} 22
Ll A AL o] &3 vl i o] 0 7 A E 5= 9},

[50] Ul #(120)2 €] #H(110)] W F-oll =] 4= glr}. o #(110)2 HIM(IOOH

T AES F= sloR, Ao A e = QA YUE FAAES e
A9 o3 FE A 4= Q)
[51] el A A] o of] A 2] #H(110)>

%é}XH 2ol a1l & =] of 2l (high-density
polyethylenee, HDPE), #]  & 3 2] ol & &l (low-density polyethylene, LDPE) -5 2}
4 o A28 o) 33 Ul G ol 34 2 )

T

[52] 2] #(110)8] =0l = Ao 2 Sslin(11)o] G442 = ot
S (LD Yol = A o] st Jg} %(112)7} w5 ok B2 E 39
AA] o ol = 2B (111) )59 b2 A S-(112)7) vl x| A o2 ¥ o]

A OL} o= & Ar] ofof] H}alr FQoef ufe} vha=r 9] FAd
(111 5ol v =12 4= Qi) o] 7] A Fd F(112)= H 2= Al
7P6P Ankzl ol P4 75 o n sl
[53] 11D A 71125 8317 Yo F7ro 2 A, Fd 7-(112)7}F
LHJ&(lon A dolol| t)-gE Al X2 5= =5 2] (110)9] do] WaFo =
6&/\49 2= onq_
[54] S, = 34 DJEH_E | 4= 28 (111)2 vdo] AlZ+E el A o7 EAH
2 o]l - E X ka1 FA 7 (112)F Wl 5

$(112)7) 3Hte]
9] Q7L

oo O

ot

[55] %XJXH 30)L 944(110)4 )AL, T4 2] 0 2 3= ) TH120) 7 2] #(110) AFo] =
2302, WH(12002 B35 5= g} o] ¥ 3 2 A (130)= Dol A =5
ul Al (M) ] ] TES FolY] Aste] ARl B WA dAdE
Ko, e A 5l

[56] el A A] e ol] A 21 A (130)= 2] $-8 ¥ (poly urethane), PUR(poly urethane
resin), == A 5o QAR Al 5= )

[57] Wb ol A 9] #H(110), W] #H(120), = Fx] A (130)e] AL JurA o7



WO 2014/200150 PCT/KR2013/007993

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

AREE = AR S A8 5 9lo, ofo mhe) 1 A o] st AA] o=l
S HA = e

ol 21 g uj ¥(100)2> HF7)7F A = A H o] Aol |A & MiddE &5
o, ofuf ZF i #H(100) W FAFr(112)E Eg A= o d ] o]
ool AA Wl

AA5-200)+= W #H(100) W B4 Fr(112)9F AA E o] FAFr(112)E Ao gt
TAA LR, AAF200)= 2 A BE FAF(112) 2 ewekal, e s
227t FA R (112) Wl M WEALE o] 855 = & A2 E Al

o] & Hate], AAF(200)= AT LA F(210), F A1 (22

T57(230)5 2T 5 2l

S
%
>,
fol

>,
—z
~
[\®]
=
el
ol
o
O
B
Hl
o
ol
r,
i,

o my
= o
o
o 1y
il
o
L
ass
s
g
o
)
o
N U

i

Fol A dAl ¥ = 49, AAH-(200)= FAF(112)22] HA A S
(112) 2 5B 9] g A& =218 A2 o 428 817] ¢ 31,

N
N

ha)
o
atos
o

oy

FRrobck ) A S 9o, A3 20002] WA (VS A H(112)9]
wheh A7 4 Qe sk, v eho] Thde) R 1]
B, o el el HA A G S vheelal o] & kA

=

]\ I )
ox, il o o
o X

L) >
o 2 = jo M
il mfj = e
4r = 3

=

-9

0

0

— 0

=

Ir

o ox



WO 2014/200150 PCT/KR2013/007993

n) g2 el s yEkd 5 9l
[67] HAF(112)7= SX A 130yl Q173 3kod vl =] = 7] wj o], 4734 <1 733l A
FAF1)E %611 S84 = Ulah110) W elv A o SRR vk
F(10)0] FEEHE oA 5 wf A M) = EE
AGAG7) F438] 45 F‘W AR 7} H g s o] Th
547 25

| wj<zoll, vk o] Lol vl s) 55

[68] 545z o) o e i A S Uk a2 RA, A nhe £ 2127t
Al E o] Qlet o714 A e 7] E Al e R E o] A, 3
A H-(200) 2 5-E €] 2] & o] 5= gl

[69] 5 4E sk, A Aol A v Rkl l H-;%-S— LRSS ¢
Atk o] & F o, A A =F WAM 2 FES AAE g AT EE TR
A5 o] A2 ol Al A7EA] Aol 74%1%?— A},

[70] wheb A, A kel 9 %) Sk v 100yl Bt ] Em A 5o 4143 U)g-o)
7Fs skt

[71]

[72] 5 5a B ES5bE 1Dl BAHE HA olE e Edolth

[73] 2ol A Aol A =E WA M) o] F EH A 5HE

Ve

A=, AEeHA DollvA] =& WlAM) Y] FES HAA T a7t
mpeha], Aol A] 5wl A M) FES HASH] ek 37 A HAE
# 2] g}sf) oF gt

[74] o] & 9 3lo], A HA] ool A £E(111) = 5a0l EA]H v} 7Eo]

H110)2] W= = W #1200 2 W5k o) -25}+=
Ak = W H(120)9] S8 W5Fo] o)) HJ?%O]E}E e, o FH(110)9] WS &

O]"‘l‘/] H%"“q of £8l(111)°] 4531, 71 S (111) WF-oll 34 F(112)7F
H ] ‘r‘ )\
[75] ole] gk A A A] o= W #(120) W] HollHA =5 v Al(M)7} 2=, 5 A A
A o= Ak NA e Aol v A =5 A M)=

A] Z
W 3(120)9] o = Fatol] o] A S el e 8 ek o ® S 2 AL a1o]
w ot wepA, FA %(112)7P%€—% ekl vl x| & of QIuhw, 71 mh= A
Ao A 5 wA M) FES AA T 5 AT

(761 T2 AA ool £8(111) & 5boll EAIE vkl 2ho] 9 3(110)2] WS F
W #H(120)9] 5= wkojg-akel] Ol-§-3k= ¢ A9 5= At =, W #H(120)9]
<& ko] ofgf WEkoletar & v, o #H(110)9 WSH T Ao S

211D A a12)7F =22 <= 2o},

[77] lﬂ%fﬁ o2 A A] o= T 120) W] v =] =& v AM)7F 29, S 71A
GEQl F9-oll &84 5= At 714 Fele] oA =5 vl A (M)

W3(120)9] of = Fitol] Fhso] A S ek e T8 Wk ek o 2 Skt A|



WO 2014/200150 PCT/KR2013/007993

[78]

[79]
[80]
[81]

[82]

[83]

[84]

[85]
[86]
[87]

[88]

[89]
[90]
[91]

o, wphebA], A f-(112)7F 59 vkl bl x| & o] v, 71 w2 A
Ao A FF vl A M) FES AT 5 A
Ak & (111)0 Mﬂd 1 4] o]

WEH 5 o= Zelgte 449 7 &S =&l

E6 3 BT €511 R 3 (112) Wi 9] o & YE = o)

Ao A& v A2 Gl v #A-S S A do] 55 = slo] of g,
iAo ZH2t v A 2 7 AV A = AAE o] 5 o vk whebA], ZF
w7l R o 220 dE SA487] fste] S wiH@vie "2 A s}
o174 A Fr(112)7} vl X] & o] o g},

o] Z 9 alo], H g o] A A A] oo A= = gof] A E kel 7o) Hlj #(100)°ll
gl el £3(11)S A ska, Zh2he] L3111 WFoll FA fr112)5 v x| st

] -7

H(100)0] 7+ M= 7]t s = 5 7)<
A7Fet 4= At} o] gk LE (111)<

T 72 T2 AA] o] 24, £ (111)2 sty FA H ], shuke] £El(110)
1 Z Wi gk of o]}, o] B5-, &3 (111) W9
(112)7F &7] Wggnpet A s o] 7] Whaviet A As 7t Q7hd

FS
o

=, 501D
ol = 34 %(112)%— v}jéyﬂ 1| %] 8k © 2 A
o fr(112)] A4

xS

%
NHL ofh B sk

g
T 2
fr X oox o &

< g o] v AA] ool mE v #(100)e e = = ol
] #H(100) WH-oll 3341 5(112)7F vl %] & = lﬁoiﬁ 9] #H(110)°l
ol Z8l(111)0] mpAEE o, &= 82] A A] of ol A= A A (channel)(113)°]
AT} o 71A] A E(113)> ] FH(110)2] WSl P39 & Feje
1] gkl

%Wv(lmﬂ FA(130) FH o 2w Ho| AA Frl ke, ol | A] FF
A M7} = A, B G o R ) sl <ol H ek 2 d(113)
ul o] FAd %(112>i Ao X7} g 4= o), w2 A, B4 7-(112)7F

A (113) v-ol] w2 ¥ v g el A G2 w (M) <] FFo] T3] HAE

/\ o)
DA

;

o)

0]
_L,F}"I
o

T

(i

ox [l
N
2

A

(2 oo
om‘ﬂg&
E—WO

TS

!

T 9= Hodhg o] U} E A A] oo HHJ*(100>EL}E}LH—E Eyoly,
92 HxEhd, Hod

o] B thE A A oo mhE vl TH(100)> Fd T (112)7}F
2 &)= Frko 24, Sl 1Dy 2 113) Al A A #H(114)S E5He <=



WO 2014/200150 PCT/KR2013/007993

[92]

[93]

[94]

[95]

[96]

[97]
[98]

ATF =, 189 A A] ool A= A Y (113)0] & #(110) Yol Wl HH & & eapd,
5 99] AA] ofjo| A= 9] F(110)7 = HE el 'L S| o] npi E = 3o
AAH114)L 2 #(110)3F W #(120) ALo] 2] F-3koll X E &= 9l o o]0
kel 22 A (130)= 2 #H(110), W 3#H(120), B A A F(114) Ao & F21E .
99 HAAFA14) =g 11D)olH A D (113)3 mhk7 A 2 21 vl x| 9 Z] 7}
S Y A= ko, FAFr(112)7F HE e T ) Fol v X E ) slrl el i, FE e
Aol #| =& vl AMEZF-H o A& Fi-3] AA g 5= St}

T8 Koo Al A A] ool A 2] vl FH100)= FA T (112) 7} v A] ¥ =
Zh 3 Ao T 1R & 78 Eg) dys B



10

PCT/KR2013/007993

WO 2014/200150

4T

ol wj =] = o] W F-oll A Aol A] =< v A 7}

=i 2

=

il
T KO

o

—_—

bobol 4 f 7k w2 5

)

T:
~

= 4o

fd el

A - =
Eo SR e

]

Aol U #] -8 ulj

7

Nro

o Shol A,

&

A1

[7d -4} 2]

o Shol A,

&

A1

871

4 4]

R

7] 2] W 5ol mfx) s o] W Foll A Aol A] = vl 2 7}

e
i
o

buhel 7143k

)

T:
~

7] W Apofol] uj 2] ¥ = A o]

=y
=

71 9]

bobol 4 f 7k A 5 Aol 8

)

Hol =

-
.

of] Z o]
=, 7]

i

1453

bokel 94157}

)

T:
~

= 7o)

&5 e Ad ol
F7] 9] @ v Foll uf 2] s of W el M Aol 4]

bkl w3k 2

)

b o)

871

shutel

ol

-
.

bobe] i

)

W %) 5] = o] 5

],

YA R

871



WO 2014/200150

7% 8]

8749

PCT/KR2013/007993

AAA A7) A2 Ns 2 A7) AR ek, A7) Jx
Az 7F WAL o] BlEH = 8F A8 E FAlskeE Sl B
7] 8% A s g skl FY] Al A s
vpotalis AT A5

g X gske Aol Ag v Al 2=

A5l o] A,

A7) E8E ) kel S g E Sl dellu A8 v
Al 2=

A5l o] A,

A7) AdE 7] e S o] g4 9 7l oy A&
A 28,



175

WO 2014/200150 PCT/KR2013/007993

[Fig. 1]

[Fig. 2]
100

120

112 8 210
\
DN AT AR
Sl Ao EH=2
A A
. (
\



2/5

PCT/KR2013/007993

WO 2014/200150

[Fig. 3]

100

130

o
o\
—

[Fig. 4]

H
)

Hel



3/5
WO 2014/200150
[Fig. 5a]

100

110

120

g
oz
o

=
=)

PCT/KR2013/007993



4/5

WO 2014/200150
[Fig. 6]
100
110

120

111

120

PCT/KR2013/007993



5/5

WO 2014/200150
[Fig. 8]

100

110

120

110

120

112

PCT/KR2013/007993



INTERNATIONAL SEARCH REPORT International application No.

PCT/KR2613/067993

A, CLASSIFICATION OF SUBJECT MATTER
FIGL $/14¢2006.01)1, FI6L 11/20{2006.81)i

According to International Patent Classification (IPC) or to both national classtfication and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
FI6L 9/14; F16L 59/10; Fi6L $/12; EQ3F 3/04; F16L 9/18; F16L 59/04: F17D 5/02; F16L 9/19; F16L 11/20

Documentation searched other than mintnun documentation to the extent that such documents are included in the fields scarched
Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
sKOMPASS (KIPO internal) & Keywords: thermal energy, inuner pipe, outer pips, filling, 1sulation, keeping warm, damage, index
finger, detection, optical fiber, optical cable, iiber, pipe

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-0848073 B1 (BOOYOUNG INDUSTRIAL ELECTRONIC CO, LTD.) 1-3,5,8.9
16 March 2010
A See pages 3-5, paragraphs [0005], [0015], [0G17], {60251, [0035] and figures 4, 5. 4,67
X JP 03042928 B2 (TOKYO GAS CORP.) 22 May 2000 4,6
See page 1, claim 1, paragraph [0002] and figures 1-3.
Y 1-3.5,8.9
A 7
A KR 20-0341473 Y1 (CHUOO CO., LTD.} 14 February 2004 1-9

See claims 1, 2 and fignres 3, 5.
A JP 10-110868 A (SEKISUI CHEM CO., LTD.} 28 April 1998 i-9
See abstract, claim 1 and figares 1, 2.

A KR 10-2012-0110748 A (KOREA DISTRICT HEATING CORP.) 10 October 2012 1-9

See claims 1, 3 and figure 4.

m Further documents are listed in the continuation of Box C. See patent family annex.

P il (rai, Gen ol cired ettt R .
Special categories of cited documents: “T7  later document published after me internation al filing date or priority
“A”  document defining the general state of the art w is not constdered date and not in conflict s t cited to understand
to be of particular relevance the principle or theory

“B” eatl lier application or patent but published on or after the international <) document of i,,m.mnv relevance: ention canaot be
filing date considered novel or cannot be considered to involve an inventive

o - =)

YL document which may throw doubts on priority claim(s) or which is step when the document is taken alone

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

her
special reason {as specified)

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

document of particular refev
considered to involve an v

“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

“P”  document published prior to the international filing date but later than  «g 4o ciment member of the same patent family
the priority date claimed K

Date of the actual completion of the international search Date of mailing of the international search report
06 FEBRUARY 2014 (06.02.2014) 07 FEBRUARY 2014 (07.02.20614

and matling address of the ISA/KR Authorized officer
Kereas Intellectual Property Office

Govermnent Complex-Dacjecr, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

csimile No. £2-42-472-7140 Telephone No.

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



INTERNATIONAL SEARCH REPORT

i ) P International application No.
Information on patent farnily members

PCT/RKR2013/607993

Patent document Publication Patent famuly Publication
cited in search report date member date

KR 10-0848073 B1 16/03/2010 NONE

JP 03042028 82 22/05/2000 JP05-280664 A

,-n
o
o
=
0
&
b

KR 20-0341473 Y1 1470272004 NONE
JP10-110868 A 28/04/1998 NONE

KR 10-2012-0110748 A 10/10/2012 NONE

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



FAEAN =
A ZALE LA PCT/KR2013/007993

A, Bl 3= 71E R FEA S EFAPC)
F16L 9/14(2006.01)i, F16L 11/20(2006.01)i

B.  ZAE B
A AL EAGEA S EFE 7 A)
F16L 9/14; F16L 59/10; F16L 9/12; EO3F 3/04; F16L 9/18; F16L 59/04; F17D 5/02; F16L 9/19; F16L 11/20

£ Abe /)% Bolel] Goht A 2 ol o] 5l
HHERAGAGTR U FHFAUG AL TR BAE H2FHe] 7] A IPC
YEERAFAtER L AR FANGAG TR 2AE HaFA] 7A€ IPC

A OT8 A dlol el ol (T oTelWlo] 2] 3 B A ok = A S
CKONPASS(S31 4 vl A 2) & 719 = o), digh, 99, 33, a9, ne, &3, 84, 24, 4%, 37
o, g, B

7hel e+ A8FAY 2L A FAGEBEE A9 1A 4 A7
Y KR 10-0948073 B1 (H-<g4ibdd =212 A}) 2010.03.16 1-3,5,8,9
Ho)x] 3-5, @=¥F [0005],[0015], [0017],[00251,[0035] % = 4,5 F=,
A 4,6,7
X JP 03042928 B2 (TOKYO GAS CORP.) 2000.05.22 4,6
HAolA 1, A7 1, d=hls [0002] ¥ =9 1-3 F=.
Y 1-3,5,8,9
A 7
A KR 20-0341473 Y1 (23 A} X|52) 2004.02.14 1-9
A7 1,2 % =9 3.5 F=.
A JP 10-110868 A (SEKISUI CHEM CO., LTD.) 1998.04.28 1-9
8ok A7 14 =9 1,2 F=,
A KR 10-2012-0110748 A (== F¥-F A1) 2012.10.10 1-9
7Y 13 % =u 4 Fx,
F7tE3 o] C(AIE)el 71AIH o s & Ul-S-535] o] B AR E AR L.
= 52 =9 N -
* AR EEe 52 e “p EAZ99 Bl 949 T FA1E £Ro2 U9 AF N
“pA7 B3] Pee] gl Aom Bol= AdulAel 7524 2e Aol B8 %‘%‘ﬂ Ao 7127t HE Ay o] 28 olsfslr] 93] 282
73
“B” 294 2zdd = oYL =X . .
- oj;fL gfﬂ%%%@i%%%%% ARSI FASAE < F ‘X7 BEg Pl 9=y e 2y shvten g e
A EE TR gle Aoz 2o}

Zgels 92 1

7 FE AN, A, AN B R Ak s B =ARge A=A

PS4 o) Fo FAE Ao FAEAY oWl T £ ‘&7 TAF TSR Sohs £

FAFALe) A A FAIFARR LA RS

2014 029 069 (06.02.2014) 20143 02¢ 074
BRE:
A AP HAE 189, AT
A SERD
9 D5 482424727140 AN G 82424818288

A2 PCT/ASA/210 (7 91 & -8-A1) 20091 7€



FAZLANL

e i AR PCT/KR2013/007993
&/K alx d A oz S [ = I = oz

fjjﬂ% %%% 14 e e 2R

KR 10-0948073 Bl 2010/03/16 e

JP 03042928 B2 2000/05/22 JP 05-280664 A 1993/10/26
KR 20-0341473 Y1 2004/02/14 e

JP 10-110868 A 1998/04/28 e

KR 10-2012-0110748 A 2012/10/10 e

21 PCT/ISA/210 (V)3 5-3] S718-%]) (2009 7€




	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 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

