[ DESCRI PTION] [Invention Title] HEATI NG STRUCTURE [ Technical Field] 5The
present invention relates to a heating structure, and nore particularly, to
a heating structure which is used for increasing an indoor tenperature.

[ Background Art] Generally, to heat the indoor space, radiators are
mainly used in the west, and Korean floor heaters (hereinafter, referred to
as "ondol s") argpESORYPPR®N]i n Korea. 10 Ondols are heating systens for
heating the indoor floor. In the old days, hot air passes through the floor
to heat the stomgu{l ARk TiflRYEVEr, in recent years, hot water heated by a
boi | er passes through hot water pipes installed within the floor to heat

t he i ndoor spacgIIE TINGST Ucﬁngtl is a cross-sectional viewillustrating a
structure of a TlIoo0 i C ot 15water pipes are installed according to

a related art. Idpg to the related art, foundational concrete 2
is cured after c%"tcpﬂ’ﬁ i oundati onal concrete 2 on a top surface of a
floor 1. Then, an insul ator i |nst | ed on the foundati onal oncrete 2,

and hot Swat er pTléféEreaenéFIB’ea’i“?lh %f”ior? a?P%?é‘b“‘é‘ﬁaﬁEIm UG ED: QP avel is
filled between the hot water éqdpes 4 as a filler. Here, a frane 20(not

shown) for Yeaafinggirudhee maichianvesd for p@geaamg@.lm@patqr@@r%@et her with the hot
wat er pipes 4. Then, the resultant surface is finished using cenent and
cur ed. [Background Art]
Generally, to heat the indoor space, radiators are mainly used in the west, and
Korean floor heaters (hereinafter, referred to as “ondols™) are mainly used in Korea.

10  Ondols are heating systems for heating the indoor floor. In the old days, hot air
passes through the floor to heat the stone floor. However, in recent years, hot water
heated by a boiler passes through hot water pipes installed within the floor to heat the
indoor space.

FIG. 1 is a cross-sectional view illustrating a structure of a floor in which hot

15  water pipes are installed according to a related art.

According to the related art, foundational concrete 2 is cured after casting the
foundational concrete 2 on a top surface of a floor 1. Then, an insulator 3 is instatled
on the foundational concrete 2, and hot water pipes 4 are arranged in a zigzag shape.
Thereafter, gravel is filled between the hot water pipes 4 as a filler. Here, a frame

20  (not shown) for fixing the hot water pipes 4 is installed together with the hot water
pipes 4. Then, the resultant surface is finished using cement and cured.

As described above, to finish the floor construction in the heating structure
according to the related art, twice cement casting and curing processes should be

performed. Thus, relatively high construction costs and long construction time are

25 required. Also, if water leakage occurs in the hot water pipes 4, the floor



As described above, to finish the floor construction in the heating
structure according to the related art, twice cenent casting and curing
processes shoul d be performed. Thus, relatively high construction costs and
| ong construction tine are 25required. Also, if water |eakage occurs in the
hot water pipes 4, the floor construction should be performed again after
t he whol e h@nswadtin Bhqgd W fedompldetghiy dfigment hédle hot wadrsipesi sree t he
heat i ng structure according to the related art requires a plurality of
layers, an qugmally digashieli, the floor may be increased. Thus, in case of a
nultllayer 55tructure an internal force required for the mhole pillar may

be increased du ﬁlpéath'e]rﬂgft uBlurd £%0 db.legto th@?éiat&(?ah?&ﬁ_l%§§ hbgigost of

construction. OSUI’ e ni ca esen

i nvention V|des a_heat,in cture |ch ruction
cost and t:o?t@ G B85 I%CP?@%\‘ 88" lgﬁtﬂl e%é?a%%g ﬁ?llsec %Q%gf él ﬂ%? tcr)n]

I n accordance with an ex Iar n?g eatln struct n Iudes

an i nsulfat of ‘Hf@%&é’e‘&te P‘E)ﬁ qé‘t‘fF ?fr‘e’ay h VSATEF B'é‘?t 8| sposed

on a top surface of the insulator, the ondol pane] having a hot water .
passage i ncingersipidhe flapidpad ® inereaseshgicash ObeRTSEECYM®r t : a pi pe housi ng
having a top surface to correspond to the top surface of the insulator, the
pi pe housi ng |nc[DGCMQHa]connect|on pi pe receiving part therein; a hot
wat er supply pipe having one end connected to the inlet port and the ot her
end connect ed t ol BedhaicahBieblemlppl y part, the hot water supply pipe being
received in the connection pipe receiving part; and a hot water discharge
pi pe havi ng The present invention provides a heating structure which can be saved in

10  construction cost and time and easily maintained and repaired.

[Technical Solution]

In accordance with an exemplary embodiment, a heating structure includes: an
insulator disposed on a top surface a structure; an ondol panel disposed on a top
surface of the insulator, the ondol panel having a hot water passage including an inlet

15  port and an outlet port; a pipe housing having a top surface to correspond to the top
surface of the insulator, the pipe housing including a connection pipe receiving part
therein; a hot water supply pipe having one end connected to the inlet port and the
other end connected to a hot water supply part, the hot water supply pipe being
received in the connection pipe receiving part; and a hot water discharge pipe having

20 one end connected to the outlet port and the other end connected to a hot water
discharge part, the hot water discharge pipe being received in the connection pipe
receiving part.

The inlet port and the outlet port of the ondol panel may be disposed on a

surface of the ondol panel facing the insulator.

25 The pipe housing may have the substantially same thickness as the insulator.



20 one end connected to the outlet port and the other end connected to a
hot water discharge part, the hot water discharge pipe being received in
t he connection pipe receiving part. The inlet port and the outlet port
of the ondol panel may be di sposed on a surface of the ondol panel facing
the insulator. 25The pipe housing may have the substantially sane thickness
as the insul at oThe pipe houdig rRaypEavieelSinRgcticayhdlave aaufacnbeicbd fuchgl thei N a
surface thereof facing the inlet port and the outlet port and may further

i ncl ude: anjnidilRlt HArthe %gﬂagm S RAY uldRy ifduen an ekt peREEiR A Qodthe
inlet port and the other end connected to the hot water supply pipe; and an

out I et por { GRNNERS LN oARehNAY RD iR ENShe BINSEL thd! QuAbles QY iaforpor ¢

and t he ot her onnected to t ot wat er arge pipe. The insul ator
may i ncl ude

compression, styrofo 0 | i r.OoV a
coupling prg??EEW%) Hﬁ?s8@¥8P§%§§Qﬁ“%%“gégﬁﬂgﬁ%ﬁ9%§g OgggPﬁg&%ﬁ'gﬁqganel to
coupl e the ondol panel .to an adjacent ondo anel having the other one of
t he coud’I i n@‘ecj’ﬁ‘ﬂ‘fﬂé’%& tﬁ%‘ét%% IqOH@e%?CQtPFE%ﬁ?}MatTGF%M‘%ﬁPH&eOUS Ef f ect s]
According to the enbodi ments of the present invention, the follow ng
effects are expébe Byulajgsmaydpcludgeamprsidiyafa#Bht s are included within the
techni cal range of the present invention only if all the followng effects
are exerted ar eOnopf esgepiingadroovesmidrastoupiing prpjrubien umraydwedisposgd ewawdet unt |
the casted cenent is cured. Therefore, the construction period nmay be

si gni fi cant swfacedfiake ondsidpales @y coide cln shdelcpaneh tee es tasljacenyt doelot @duated.
Also, if water |eakage occurs in one of the ondol panels, only the | eaking

ondol panel haByg B oliRPbAE etk oGk |gyodVRiant dhdccapling pid@iusiohhe heating
structure. 20Al so, since the hot water supply pipe for supplying hot water

into thg ondol ppOgYa thEﬂQQ&AMﬁter di scharge pi pe for discharging the
hot water are installed wthin the pipe housing, the flatness nmay be

mai ntai ned wit h%%&orﬁﬁrgft8rtﬂg Q&b&&]&eﬁ%r@qﬁe ﬁ%éﬁtriﬂ%ﬂti%ﬂ, ﬂﬁ@%ﬂo&/ﬁﬁg e%gtgl

panel .

are expected. However, that the embodiments are included within the technical
range of the present invention only if all the following effects are exerted are not
essential.

15 First, it may be unnecessary to wait until the casted cement is cured. Therefore,
the construction period may be significantly reduced, and also, the construction costs
may be reduced. Also, if water leakage occurs in one of the ondol panels, only the
leaking ondol panel may be replaced to easily maintain and repair the heating
structure.

20 Also, since the hot water supply pipe for supplying hot water into the ondol
panel and the hot water discharge pipe for discharging the hot water are installed
within the pipe housing, the flatness may be maintained without performing the
cement construction under the ondol panel.

Also, the heating structure may be reduced in load to reduce the overall

25  construction costs for building.



Al so, the heating structure may be reduced in load to reduce the overall
25construction costs for building. [Description of Draw ngs] FIG 1 is a
cross-sectional view of a heating structure according to a related art.

FIG 2 is a cross-sectional view of a heating structure according to a
first embodinment of the present invention. 5FIG 3 is an exploded

perspective vi evymgcﬁm[h@ppfmngu ucture of FIG 2. FIG 4 is a

perspective view of a pipe housing of FIG 2. FIG 5is a
cross-sectional gy, ‘%‘% thé%écﬁﬁ%hﬁl&n@w 'EFPQ'hEétﬁ% sEroaiiR! &cpldidfioondeheddanel  of
FIG 2. I s an expl oded perspective view of a heating

structure accorﬁ@% ES a %rés%;%&?q%gfj V%w)ngggr%q{l?g Str*l&ﬁ%@pg&%ﬁﬁfl It(gl\éeﬁlts{ on.

[ Mode for Invention rese i'nvention
will be descrbl0 d m’f etail with reference to the acconpanying
drawi ngs  “mpodi Hrgseg ‘5‘?’ ¥l5ectional view of a heating structure

according to a first 15enbodi nent of the nt . i nvention I 3is an
expl ode@ per spdd-vds W@Wl?ﬁedtﬂ%gpﬁ%%}iel"h@” Qfg‘ﬁg‘f’%ﬂ%g S(FFUCWF‘G)f%%&

FIG. 4 is a perspective view of a pipe housing of FIG. 2.

FIG. 3 is a cross-sectional view illustrating a modified example of an ondol
panel of FIG. 2.

FIG. 6 is an exploded perspective view of a heating structure according to a

10  second embodiment of the present invention.
[Mode for Invention]

Exemplary embodiments of the present invention will be described below in
more detail with reference to the accompanying drawings.

FIG. 2 is a cross-sectional view of a heating structure according to a first

15  embodiment of the present invention. FIG. 3 is an exploded perspective view of the
heating structure of FIG. 2.

The heating structure according to the first embodiment of the present
invention includes an insulator 110 disposed on a top surface of a structure 100, an
ondol panel 200 disposed on a top surface of the insulator 110 and having a hot water

20  passage 211 including an inlet port 212 and an outlet port 213, a pipe housing 300
having a top surface to correspond to the top surface of the insulator 110 and
including a connection pipe receiving part 310 therein, a hot water supply pipe 410
having one end connected to the inlet port 212 and the other end connected to a hot
water supply part (not shown) and received in the connection pipe receiving part 310,

25 and a hot water discharge pipe 420 having one end connected to the outlet port 213



The heating structure according to the first enbodi nent of the present

i nvention includes an insulator 110 di sposed on a top surface of a
structure 100, an ondol panel 200 di sposed on a top surface of the

i nsulator 110 and having a hot water 20 passage 211 including an inlet
port 212 and an outlet port 213, a pipe housing 300 having a top surface to
correspond 4 thb6theO@dsdshhatel Bfa Kl Svatdtsidcaige pdd tha@RELWRGINd Fedtdyed in
connection pipe receiving part 310 therein, a ﬁot wat er supply pipe 410

havi ng one gad,6REAGEH B rdcQividiEpdr RE POrt 212 and the other end connected
to a hot water supply part (not  shown) and received in the connection pipe

ot vater nd recei ved in ! ]
conneetod Lot nEtonr e Rt rlnt it KIEMALREUAL] MREO TR AT "

t di sch t .sh d r. i Ny ti [
Fecei ving pareustoronles fReoEny AGplH S bt Rt EaFPE A EURGat  on

constituting a flo of .a . room_structure. However, the present invention is
not 11 midt ecPEKENR LB me il fauindgiRnat Wil b e t%g}nﬁém%reds
foundational wall in a case where the ondol structure is installed in the
wal | . Her eilngteled in therwabnlentiagitcs. Br wazenense|dilesqerigion) dwrflesr aftfber oom
structure will be described as an exanple of the structure 100. The

i nsul at or 1rOmi srucwnd wilbedestubglr aswwerexampktoltel dasede 1#dm t he hot wat er
passage 211 from being conducted into the structure 100. Al so, conpression
10 styrof oam mayhd@sukes A9 ik henfipsied ab grevkhDheal heleardpi@s sho hos twitedf oam i s
a termcomonly used in markets. An accurate term of the conpression

styrof oam isusebk! A &neweiddeshduerm PR Y5d ¥iredereb0aw.d. AHBI @ombR&sion
conpressi on styrofoam may be relatively stronger than general Styrofoam

The onde| gﬁ&ﬁ : S i S; in FIG
3. 15 i? sho h?%pg?gﬁéé%ggﬁpg%ﬂggh%PQEZQZggg§§%$g%9§3§{ %@gFég%¥%n%ay be

cor o o ARG WA 0 RS AR RyBRSEARE: AR RGO Bt AN
other. Thereafter yﬁe upper and .| ower _pl ates 220 and 210 ga be bonded to
each ot her & e¥ B RamnblvTaesr boakt o dlere e cnmuession strotonty ey Phst al | od

wi thin the hot water passage 211 to 20 ftindanmentally prevent water from
| eaki ng. TH&latinelxstrpeger thanzenergl stHORAM| et port 213 pass through a bottom
surface of the | ower Elate 210 (i.e., a surface facing the insulator).
However, the prEkeendol pansh2P®has e hot whienpassaet Hdriberoin asshowerampl®,3.t he
inlet port 212 and the outlet port 213 may laterally pass to comunicate
wi t h arl5adj ac emiwo itdBIG.panml uRRo pldté 220 end rd letveppidte 21@ naaydbd bepacattly et port
213 pass through 25the bottom surface, the ondol panel 200 may be easily
assenbl ed Whidufidi@re®] #R1 then a passage may be formed in each of surfaces of the upper

and lower plates 220 and 210 to be coupled to each other. Thereafter, the upper and

lower plates 220 and 210 may be bonded to each other to form the hot water passage

211. Also, a pipe may be installed within the hot water passage 211 to

20  fundamentally prevent water from leaking. The inlet port 212 and the outlet port 213

pass through a bottom surface of the lower plate 210 (i.e., a surface facing the

insulator). However, the present invention is not limited thereto. For example, the

inlet port 212 and the outlet port 213 may laterally pass to communicate with an

adjacent ondol panel 200. If the inlet port 212 and the outlet port 213 pass through

25  the bottom surface, the ondol panel 200 may be easily assembled with the pipe



housi ng 300. Al so, as shown in FIG 5, a coupling groove 1210 and a
protrusion 1220 which are provided for coupling one of ondol panels 1200a
and 1200b to the other ondol panel may be di sposed on both side surfaces of
t he ondol panels 1200a and 1200b, 5respectively. FIG 4 is a perspective

vi ew of the pipe housing of FIG 2. The pi pe housing 300 may have the
subst ant i al hghsmameot hi ckness as the insulator 110. The substantially sane

t hi ckness nay nean that thicknesses nmay be slightly different from each

other. That is, \yaes HBG&nGRERE. PaANBlLplis: &80 [UYLRE .o drbSuslSh PideReNSi ng
300 may have a thickness enough to prevent the insulator 110 from bei ng

shaken due 13%%1)?0\%@&0#)'?'2:&%?1%'3](in%r&n&%oggwnsg?({)daeanﬁi1 OQQH?ﬂe"&ggpgnc%ﬁ‘fj the

i nsul at or ousi ng e manufactured endi ng a

netal plate. ternatjvely, a, plastic terial havin tr har Ss may
be. | nj boti JRbrABRe i Postah e rfRe i e oRBsmHeR R0 edfielEr o

hol es 311 are defined to pass through a surface of the pipe housing 300
faci ng Phe F©MEtV§lrt 212 and the outlet port 213. The number of connection
hol es 311 may be varied according to the nunber of ondol panels 200 for
suppl yi ng hot weked iTAeerpectivavew eiiibp pipepapsing abFI&Hown) is comonl y

call ed a device for 20 supplying hot water. For exanple, the hot water
supply part mayThepimesbousing 360 | may drava thotsubsitmrally asdmeathiclotves as gh¢ he

boil er. The hot water discharge part may represent a portion through which

wat er wi t hiifsdlixer Dob.! The ksbstaatiaNesade thickness ma¥ meeah ahdti thigksdskesCaby be may
further include an inlet port connection port 411 having one end connected

to the inl eéli[gﬁﬂy Btk angh the ahderTiong, GARALKS 68t ?aﬁé]fi‘s B&rlstradna@t®e supply

pi pe to easily connect the inlet port 212 to the hot water supply pipe,

and an qgut ';ﬁéelg%%%gct@ﬂ(ﬁ;%gaﬁiher eROificihtss QRN %0 Weve ﬂﬂleci%ﬂ%P 390tfﬁ;n§ he

outlet port end connected tothe hot water discharge pipe
(0, ce511Y SORRPBLALSDIN RO RS BRI ot SELERER A 1
insulator 110.
The pipe housing 300 may be manufactured by bending a metal plate.
Alternatively, a plastic material having strong hardness may be injection-molded to
15  manufacture the pipe housing 300. Connection holes 311 are defined to pass throﬁgh
a surface of the pipe housing 300 facing the inlet port 212 and the outlet port 213.
The number of connection holes 311 may be varied according to the number of ondol
panels 200 for supplying hot water.
The hot water supply part (not shown) is commonly called a device for
20  supplying hot water. For example, the hot water supply part may represent a boiler
or a hot water tank attached to the boiter. The hot water discharge part may represent
a portion through which water within the boiler is recovered.
The heating structure may further include an inlet port connection port 411

having one end connected to the inlet port 212 and the other end connected to the hot

25  water supply pipe to easily connect the inlet port 212 to the hot water supply pipe,



5 protrude to the outside of the pipe housing 300 through the connection
hol es 311, respectively. That is, a portion of the inlet port connection
port 411 connected to the inlet port 212 and a portion connected to the hot
wat er supply pipe 410 are bent, and then the portion of the inlet port
connection port 411 connected to the inlet port 212 protrudes upward. Al so,

a portion qhdtaheuddt b&t chSicktie® Pae D dRaviperdncdhd andeat ©dthd Gutler pdie out | et
port 213 and a portion connected to the hot water discharge pipe 420 are

bent, and thennf e RRELdNARoRhectdiBio WH hQtwRO disGARRGHAd BRaBBF Lorthdd tONNect ed
to the outlet port 213 protrudes upward. As described aboveé, since the

portions o%uhgﬁx%q%qﬁeR&Rh¥&3ﬂ$$§%%gﬂxport 411 and the outlet port
r e 0

connection po connec ondol panel 200 protrude upward, the
ondol panel 200.is. inserted downward from.an 15upper side t.0 conn t he

pi pes to each o]ﬁéyﬁgt%%?8%§w93ﬁbpg iHd ?ﬁ%&%dﬁgkfﬁggﬁgﬂpﬁﬁmn]M$&$ﬁ%scribed
above, the insu]jator 110, and.the . pipe housjing 30 oget her, wi.ith the hot

vat er stpplRCHSOIAE SfipisCrieh i ﬁwsglghiioggﬂw ﬁ‘ﬁr"@“’&‘?"&ﬁ%é’@g@sé& lthe top
surface of the structure, and then the ondol panel 200 is disposed on the

i nsul at or TaWeetdrebonphadis aneatiandhe indetinomt wimedieonpest4 1 gogageirsk tarthe

20Thus, it may be urnecessary to wait until the casted cenent is cured |ike
t he rel at edniat port Thzamf opertion kenmsstesltio dlot hanwapersupplymaye &) o dantf andint | y
reduced, and al so, the construction costs nmay be reduced. Also, if water

| eakage ocahgnsthe poiivg «ifthé hetqecdonpeniingorodl lycdnhecté@akihagnlengtat 2 tanel  may
be replaced to easily maintain and repair the heating structure. 25Al so,
since the hpdtrRt ApwarddPAMoPA E@rnfoﬁrqf&h'epBﬁﬂ’dtgﬁrt%né’@ibﬁrpohrﬁl(z ddngeqsglol

panel and the hot water discharge pipe for discharging the hot water are

i nstal hgd wj tihi i i By, i i ' t
perfor lr1nsngwt) F}Héy d}élkm{jﬁ?rp%gﬁ%ﬁ%@tnﬂgﬁ céx'ﬁ{%&%ﬁft ﬁe onoctl(?‘;}%l t%%lhfﬁlggﬁﬂmwzb%’ ésJo, t he
heating str, e signifi,ca red j ared to
that of = 15 S A wuHOs BRAHY PBRHER e Bk 81 S8 BB over o
construction _costs.for buildin e reduced. . FIG .6 is_.an expl oded
ot spect | vEUFITOH SPRRHSS G op drsr B ERHengnee G pSisicBh 4T SRnBH! ment - of
the present invention. The heating structure according to the second

embodi ment PREsConRectioanRorsfibhand he outlet part comBeRtPNRPrE gl’% feanertedio the

enbodi ment, except for a shape of an ondol panel 1200 and shapes of an

inl et port ondelsech HW powedelvpardritie andad pahedt2004s inserteshdaormivend front ar 411,

A passage 1211 is defined in the ondol panel 1200 according to the second
enbodi fént .upper sufErercopheat the 220 tanathathaywierepl abmplkfh theeyonkieuctiepar at el y

As described above, the insulator 110 and the pipe housing 300 together with
the hot water supply pipe and the hot water discharge pipe are disposed on the top
surface of the structure, and then the ondol panel 200 is disposed on the insulator 110
to complete the construction of the heating structure.

20 Thus, it may be unnecessary to wait until the casted cement is cured like the
related art. Therefore, the construction period may be significantly reduced, and also,
the construction costs may be reduced. Also, if water leakage occurs in one of the
ondol panels, only the leaking ondol panel may be replaced to easily maintain and
repair the heating structure.

25 Also, since the hot water supply pipe for supplying hot water into the ondol



15 manufactured, and then a passage may be forned in a top
| oner plate 1210. Thereafter, the upper plate 1220 and the

may be bonded to each other to formthe passage 1211. Al so,

surface of the
| oner plate 1210
a pi pe may be

installed within the passage 1211 to fundanentally prevent water from
| eaking. An inlet port 1212 and an outlet port 1213 are disposed to
lateral ly passl andOhBeok Wadlr diSihhargeOsipe Edr @ischaadihg el Bothaiteberel ptBEH of a
flexible and soft material such as a silicone. Also, the inlet port

Witih tHeA iR RBSsiAN §1a804s b3S VelBfiniatled JillRut Br&%mﬁﬁ?% thel@#nand the

connecti on

ot her end connected to a hot water Supply pipe 410

connect|on
a silicone.
25i nserted

he outTet port

thmﬁé%émﬂ§¥‘$&Fb?@ﬂﬁg of a flexible and soft material such as

e ou connection port 1411 has one end

wat er dlschgﬁgéfheﬂgukfﬁul td%éégggggFgggmgﬁgggrrqﬁﬁggqgﬁ(m nPﬁ%l

a hot
port

connecti.on port an he, outl et port connecti o] 411, mhl are
formed 8f tHEWE ﬂoﬁﬁ¥ g?%F““@ﬁH“@H“UﬁH8T‘%%W@:erqﬂﬁgﬁ H%P%éh?ﬂW% por t
and the discharge port are | aterally disposed, are provided, the 5 ondol

panel s may 99BStAEEPL gostoipp buidding mexdi redused. even t hough position errors

occur when

t he ondol panels are installed. [Explanation of Synbol s]

StructurellO: IF§ul6ason &plodetperspatioe pas SdgelXping strhatrepmcordirG2h
port200: Ondol panel 310: Connection pipe receiving part300: Pipe housing
410: Hot watemdsuihpldimdit p€ddGreddat invaiten. di schar ge pi pe

10

15

20

25

The heating structure according to the second embodiment has the same shape
as that according to the first embodiment, except for a shape of an ondol panel 1200
and shapes of an inlet port connection port 1412 and an outlet port connection port
1411.

A passage 1211 is defined in the ondol panel 1200 according to the second
embodiment. An upper plate 1220 and a lower plate 1210 may be separately
manufactured, and then a passage may be formed in a top surface of the lower plate
1210. Thereafter, the upper plate 1220 and the lower plate 1210 may be bonded to
each other to form the passage 1211. Also, a pipe may be installed within the
passage 1211 to fundamentally prevent water from leaking. An inlet port 1212 and
an outlet port 1213 are disposed to laterally pass.

The inlet port connection port 1412 may be formed of a flexible and soft
material such as a silicone. Also, the inlet port connection port 1412 has one end
inserted into the inlet port 1212 and the other end connected to a hot water supply
pipe 410. The outlet port connection port 1411 may be formed of a flexible and soft
material such as a silicone. Also, the outlet port connection port 1411 has one end

inserted into the outlet port 1213 and the other end connected to a hot water

100:

Cut | et



411: Inlet port connection port4l12: CQutlet port connection port 1210:
Coupl i ng groovel220: Coupling protrusion 15 WHAT IS CLAIMED IS: |.A
heating structure conprising: an insulator disposed on a top surface a
structure; 5an ondol panel disposed on a top surface of the insulator, the
ondol panel having a hot water passage conprising an inlet port and an
outl et por tdischafdeRec@asi ng having a top surface to correspond to the top
surface of the insulator, the pipe housing conprising a connection pipe

recei ving part ADQr&hiBed b\l sHRL Sle FIRRY: RinRecRAVhE 191 asDthecOnRect ed to
the inlet port and the 10ot her end connected to a hot water supply part,

the hot watigr SiRRIMRLRY 47E Hich BRSiokach bitnt U6k GRIAEELHAMBLES JRGET Vi N

part; and
in which the inlet port and the discharge port are laterally disposed, are provided, the

5 ondol panels may be easily coupled to each other even though position errors occur
when the ondol panels are installed.

[Explanation of Symbols]

100: Structure 110: Insulator
211: Hot water passage 212: Inlet port

10 213: Outlet port 200: Ondol panel
310: Connection pipe receiving part 300: Pipe housing
410: Hot water supply pipe 420: Hot water discharge pipe
411: Inlet port connection port 412: Outlet port connection port
1210: Coupling groove 1220: Coupling protrusion

15



a hot water discharge pipe having one end connected to the outlet port and
the other end connected to a hot water discharge part, the hot water

di scharge pi pe being received in the connection pipe receiving part. 15

2. The heating structure of claim1, wherein the inlet port and the outl et
port of the ondol panel are disposed on a surface of the ondol panel facing
the insul ator. QR4aThe diegivip® BY:ructure of claim 1, wherein the pipe
housi ng has the substantiallTy sane thickness as the insulator. 4.The
heating structure of claim2, wherein the pipe housing has a connecti on
hole in a surface thereof facing the inlet port and the outlet port and

25further conprj ses: . i.nl .connection port having one end
connected to th% inIé%hﬁgpgsgﬁghgﬁg%gﬁﬁg%'end connected to the hot water

supply pipe; and. an outlet port connection part having one end
connected to tHﬁ”&ﬂ#@@fdﬁ%??dBHHQW%ﬁﬂg?ﬁ@P&Qﬁwﬁconnected to the hot water

di scharge pipe. 5 5. . The heating structure of any ope of clai lto
4, wher &i npt Ee an ondol panel disposed on a t(?p surface ofr t%e 1nsu at%)/r, tﬂe ondol 1:)&111&:fﬂ3

having a hot water passage comprising an inlet port and an outlet port;

a pipe housing having a top surface to correspond to the top surface of the
insulator, the pipe housing comprising a connection pipe receiving part therein;

a hot water supply pipe having one end connected to the inlet port and the

10  other end connected to a hot water supply part, the hot water supply pipe being

received in the connection pipe receiving part; and

a hot water discharge pipe having one end connected to the outlet port and the
other end connected to a hot water discharge part, the hot water discharge pipe being

received in the connection pipe receiving part.

15
2. The heating structure of claim 1, wherein the inlet port and the outlet
port of the ondol panel are disposed on a surface of the ondol panel facing the
insulator.
20 3. The heating structure of claim 1, wherein the pipe housing has the

substantially same thickness as the insulator.

4. The heating structure of claim 2, wherein the pipe housing has a
connection hole in a surface thereof facing the inlet port and the outlet port and

25  further comprises:

10



I nsul at or conprises conpression styrof oam 6. The heating structure
of any one of clains 1 to 4, wherein one of a 10coupling groove and a
coupling protrusion is disposed on a side surface of the ondol panel to
coupl e the ondol panel to an adjacent ondol panel having the other one of
t he coupling groove and the coupling protrusion.

an inlet port connection port having one end connected to the inlet port and the

other end connected to the hot water supply pipe; and
an outlet port connection part having one end connected to the outlet port and

the other end connected to the hot water discharge pipe.

5. The heating structure of any one of claims 1 to 4, wherein the

insulator comprises compression styrofoam.

6. The heating structure of any one of claims 1 to 4, wherein one of a
10 coupling groove and a coupling protrusion is disposed on a side surface of the ondol
panel to couple the ondol panel to an adjacent ondol panel having the other one of

the coupling groove and the coupling protrusion.

11



