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HEATER JACKET FOR HEAT CONVECTI ON Technical Field The
present invention generally relates to an insulating

wheabars3p@cket, i. e. a heater jacket for heatPCT/KR2006/001555

convection, and nore particularly, to a heater jacket
for heat convection conprising a novel silicone rubber
jacket, a heating wire structure and a heater
controller for the heater jacket. Background Art In

processes of manufacturing seniconductors, liquid
crystals, or R nin
t he tenperatﬁ?% g‘ I qul oFe%§§ {gnéggygkgﬂgﬁf

passi ng through a pipe, a tube, a valve body or the
i ke may cause a problemin that the fluid is

sol i dirkkafidanFidg form of powder which in turn clogs
up the tube. For exanple, in a sem conductor

fabri @“ﬁb'[ﬁ%s@ﬁ@%ﬁ?e%tﬁii{: eBSrAly PHPEESS %B‘%ngnﬁmn%a}lleater jacket,

vapor deposition (L process or a

1.PEOGESSateP jEEREH f&nh@é{t PHRGNES 013, U&xjfU %ﬁ?ﬁfﬂgﬂ%ﬂg to a heater

chl oride (NHACD gas or al um num’chl ori

jaeRetbeort Meagdesnvactans @thpiiethd OMoFel €AGLHRN rubber jacket, a
chanber. If a pipe for use in transporting such

hytipgostiret st et Aekadér EORIFOIICRTEF 2hd m%atémﬁacket

anmoni um chl oride gas tends to be solidified

deposited on an inner wall of the pipe. Consequently,

the solid powder deposited on the inner wall of the

pi pe Bhdgsroupdt Aet pi pe or tube and bl ocks a nor mal

fl ow passage to cause decrease in conductance. Thus,

pr esslur eroeegigedff oranufiec tpregeseniynd@tors, liquid crystals, or

other chemical products, a variation in the temperature of liquid or gas
transported while passing through a pipe, a tube, a valve body or the like
may cause a problem in that the fluid is solidified in the form of powder
which in turn clogs up the tube.

For example, in a semiconductor fabrication process such as a low
pressure chemical vapor deposition (LPCVD) process or a plasma etching
process, a reaction by-product such as ammonium chloride (NH,Cl) gas or
aluminum chloride (AICl3) gas may be included in gas emitted from a
reaction chamber. If a pipe for use in transporting such a by-product is
maintained at room temperature, the ammonium chloride gas tends to be
solidified and deposited on an inner wall of the pipe.

Consequently, the solid powder deposited on the inner wall of the
pipe clogs up the pipe or tube and blocks a normal flow passage to cause
decrease in conductance. Thus, pressure required for the process may not

be maintained. To solve the aforementioned problems, a transportation
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be mai ntai ned. To solve the aforenentioned problens, a
transportationpi pe i s surrounded by a heater matt or

wheabais3p@cket in the related i ndustry to keepPCDRRR@G01555

tenperature in the pipe and t@ prevent the
solidification and deposition of gas to be
transported. Hereinafter, the word of 'insulating
heater jacket' neans the heater jacket for heat
convection of the present invention. The techni que of

pip€ s aprFideat HP heat nﬂa@tcgle:lj-xegfeﬁfa%tk%rt gEEI'xE de9h1e industry

transportatl on pil pe IS i scl osed 1 n Korea

tbatkRens ! ﬂe@ﬁ‘ﬁ?%u?\@ 1n]t@1e28g%099§5£2 redd thﬁ{éggolnigification

the invention disclosed in the rement foned docu

andl RO RIEObbEM: Y HRNBge tiQs %oman'f?@%ebﬁsﬂéf’:‘?tthe word of

tenperature control circuit, ere are pro

1hbatatﬁ‘1g5héétfé@r§9cképk}ﬁéaﬁ§@ﬁé Ihtelélttétn%ctk:%g fbpgflléJa@tc'o%gectlon of the

heater jacket is easily danmaged entire heate
pras&et invhatibed. be exchanged upon mal function of a
heating wire thereof. Disclosure of Invention

Techrfl“halteEhﬁhij@Q@hOHrﬂg{s\ulat@n@ﬂie@@éﬂ/ Ilmle%r REaddrematt for
present invention is to provide a reliable insulating

aheahepoitacivat pipshey eidvleyed ih Roghnm Papesi fhtd-W®sdh Miblication
wire of the heater jacket malfunctions, heat can be

Neuppl 02002~ 0P PR4 usi nglthougdundhant 1r’ﬁ/%il1ttidﬂg Wid®osdd in the
addition to the primary object of the present

aforeementooned deuoneiar wobbgeet prbbldia pf e&enigd Nvent ingfchanical
is to provide an insul ating heater jacket equi pped

contdrtatempdrraqued idoptsill Excoor, thbkerareestailants 0 tAft a silicone
anmbi ent

rubber constituting the insulating heater jacket is easily damaged and the

entire heater jacket should be exchanged upon malfunction of a heating

wire thereof.

Disclosure of Invention

Technical Problem

Accordingly, a primary object of the present invention is to provide a
reliable insulating heater jacket, wherein even though a specific heating
wire of the heater jacket malfunctions, heat can be supplied to a pipe using
a redundant heating wire.

In addition to the primary object of the present invention, a
secondary object of the present invention is to provide an insulating heater
Jacket equipped with a high—quality silicone rubber resistant to an ambient
environment.

In addition to the primary object of the present invention, a tertiary
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environnent. In addition to the primary object of the
present invention, a tertiaryobject of the present
WO neniizeq i s to provide a control device thatPEl/RRYI®G6/001555
ensures a reliable operation 8f the insulating heater
j acket by nonitoring and detecting mal function of a
heating wire. Technical Solution To achieve the above
obj ects, the present invention provides an insulating
heat er jacket for surrounding a surface of a pipe wth
ol9@et Yt {Hqu'rg?éﬁtﬁm%tfdheke'tﬁ P viEe T @bAtlol&evice that always
t'enmperature of the pipe at a predetermne
eﬁm%f at ﬂ@l%‘blg %érﬁﬁ%ha{)f e hﬁ@ﬁ%‘igﬂgaﬁgﬂercwe'tsﬁfs rRonitoring
eati ng pad having heating wires that supply heat to
ah ARRL O AR AR R BRaQtkdihAwtairal ity of paral | el
connection configurations and w apped by a silicone
fi ber glass sheath; one or nore tenperature sensors
nount ed on the heating wires of the heating pad to
det ectediiBchieOPRRRIUr € of the heating pad; a silicone
rubber nol'ded by a nold using a m xture of pol ynethyl
Vi nyIT§ ddigavexiie spohvet bBsct§0 thBabrddeatSinvie@@id@ provides an
rubber can wwap the heating pad; and a controller for
ienftoidrigtepnheRbt Byr reeebwhdiggt Beswvdhee off a pipe with gas or
tenperature detected by the tenperature sensor,
ligeldermywimy theetherta mpgaafi cthieeakimgerotie off tthe pipe at a
heating wires arranged in the plurality of parallel
peadureetinsy ciemhpaatatd onsT el hunkitirgnheaasd jtuket ngomprises a
an alternative heating wire connected in parallel if
héheng peed fiavihgaheéagng wiramalkhamnctipphs . hditi € the pipe and are
Descri pti on of Draw ngs
arranged in a plurality of parallel connection configurations and wrapped by

a silicone fiber glass sheath; one or more temperature sensors mounted on
the heating wires of the heating pad to detect the temperature of the
heating pad; a silicone rubber molded by a mold using a mixture of
polymethyl vinyl silica oxide solutions so that the silicone rubber can wrap
the heating pad; and a controller for performing control by receiving the
value of temperature detected by the temperature sensor, determining
whether a specific heating wire of the heating wires arranged in the
plurality of parallel connection configurations malfunctions, and turning on
an alternative heating wire connected in parallel if the specific heating wire

malfunctions.

Brief Description of Drawings

Fig. 1 is a diagram showing the overall configuration of an insulating

heater jacket according to the present invention;
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Fig. 1 is a diagramshow ng the overall configuration
of an insulating heater jacket according to the
wee@semseé nvention; Figs. 2 is a di agram schenmapCTERRG06/001555
showi ng the configuration of deating wires enployed in
the insulating heater jacket according to the present
invention; Figs. 3 is a schematic diagram show ng the
sectional structure of the heating wires enployed in
the insulating heater jacket according to the present
! nvqﬂgg_org 9 dhadsR SRInaMmeMWREGwIMe the configuration of
configuration of a heater controller for controlling a
he%lﬂmg%viP@étérﬁgldgé@ iﬁtﬂ}fécliﬁmaﬁﬁ%owm@ jaekeheaquoggany to the
invention; an ig. 5Sis aflowhart illustrating a
prré%ﬁpqwcgmﬁgﬂtrol ling the operation of the dual
heating wres according to a preferred enbodi nent of

the fﬂ?@?%% 4 RygBhienr dBeshmMitlew iy takeytiogalQstruthee of the
I nvention Hereinafter, an insulating heater jacket of

héaﬁ?nligorv@i\?éé‘teﬂnﬁ‘if&@d QA Wd linbgadagchebed wdketrafereiee to the
to Figs. 1 to 5 of the acconpanying drawings. Fig. 1

pricket Gh@ait@gn;showi ng the overal | configuration of an
i nsul ati ng heater jacket according to the present

i nvemigi, onis ki Biagkaghewewangeati aonfpautatibh dbra hedieal gntroller
surroundi ng a pi pe 100 through which liquid or gas is
fdrr apsieliad.a degléntheutiras vive hstachirehnooerding el dhe present
wound around the heating pad 110. A silicone rubber
in¥2@Qtias; andi nsul ating material waps the heating pad
Fig. 5 is a flowchart illustrating a method of controlling the operation
of the dual heating wires according to a preferred embodiment of the

present invention.

Best Mode for Carrying Out the Invention

Hereinafter, an insulating heater jacket of the present invention will
be described with reference to Figs. 1 to 5 of the accompanying drawings.

Fig. 1 is a diagram showing the overall configuration of an insulating
heater jacket according to the present invention. Fig. 1 shows a heating
pad 110 for radially surrounding a pipe 100 through which liquid or gas is
transported. Heating wires such as nichrome wires are wound around the
heating pad 110.

A silicone rubber 120 as an insulating material wraps the heating pad
110 that surrounds the pipe 100. Finally, a sheath 130 equipped with
buttons surrounds the silicone rubber. The silicone rubber 120 of the

insulating heater jacket according to the present invention is made of an



10

15

20

25

110 that surrounds the pipe 100. Finally, a sheath 130

equi pped with buttons surrounds the silicone rubber.
wab@eaidsse€one rubber 120 of the insulating heaP@r/KR2006/001555

j acket according to the presefnt invention is made of

anadhesive silica m xture conprising 75-85% of

dimethyl vinyl silica oxide or trimethyl vinyl silica

oxi de and 10-15% of aerosil. In a preferred enbodi nent

of the present invention, the silicone rubber can be

a#ﬁaegétllv%%h%%gnn I | Coﬁn@?ﬁg 4’@%&@9 %?ﬁeﬂ%’l& 'slll?&i gmde or
bty W%@%@%L@"‘“ﬁ%@*‘?ﬁ%ﬁ B sk el Zﬁdaf’ out
af or?ﬁegtft)r%’}@fjre%s rﬁ@&&nﬁé}g Q@Fthéo%ﬁe%ijlﬂ%\%}&u% €the silicone

sufficiently mxe together at a weight/volune ratio

r‘fﬂcqeé (g% -BI%eHlantulP&tWré@doﬁ%1115&%;9@8}5 fodA eddi DEP 106B available

inturn is placed again in the oven under

frbﬂ?mh@%*ﬂl%f §111%né@& 1LQd19§@&16% nore than 15 to 30

m nutes to conplete the nolding of the silicone

r Ubbqflrstﬂaem&d iscﬁfh%eﬁuﬂﬁbﬁ{ ovedlthdee smauhaspeedat about 40°C
t hrough extrusi on noul di ng process as well as

td DO if8P nidrd Bi4791 Bt P fninGasts iagelr thega fotenasprcicdoDSE 400A
productivity and production cost, the extrusion

af@WSH NGO spligfeiabte shﬁlélbﬁtlwnmﬁcéd odgambiel ditrg weight/volume
al though the extrusion noul ding requires further

rI®©esISNg THeer, thxanplel eulitioigisafitledunehithg rhoid that in turn is
W ring. Since the silicone rubber manufactured

pReedr géaid hotHdhevpheseddr thy entioephéese laou@]ﬁ’Camd 1088C for more
hi gher durability and heat resistance, it is possible
tHeh WBQbWB@Qnﬂﬂmageokhﬁmﬁkme¢hesadkhmgaﬁthﬁbnhnonerubben The
envi ronnent as conpared with a conventional silicone
shidblerrubber could be manufactured through extrusion moulding process
as well as injection moulding process. Considering the aspect of
productivity and production cost, the extrusion moulding is preferable to
the injection moulding although the extrusion moulding requires further
processing, for example cutting and punching for wiring.

Since the silicone rubber manufactured according to the present
invention is tough and has higher durability and heat resistance, it 1s
possible to minimize damage thereto caused by an ambient environment as
compared with a conventional silicone rubber.

Figs. 2 and 3 are diagrams schematically showing the configuration of
the heating wires employed in the insulating heater jacket according to the
present invention and the sectional structure of the heating wires employed

in the insulating heater jacket according to the present invention,

respectively.
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Figs. 2 and 3 are diagrans schematically show ng the

configuration of the heating wires enployed in the
WO p®elie3smg heat er jacket according to the preBENKR2006/001555

invention and the sectional sgructure of the heating

wires enployed in the insulating heater jacket

according to the present invention, respectively.ln a

first embodiment of the insulating heater jacket of

the present invention, the insulating heater jacket

conpri se I t {n ' : I; dj

the ﬁe s G S SRS eI Al JRBLY b e present
._par e S. showa | ' 2. dpen I Cty| i
mgf‘“@ﬂ%’f otPff‘L hﬂ%ﬂ%%@%é fq%gg%gfeécéég GO PRRe b aC kP fine wire

; t ti pLe t i

SHAFLTS! Ing G §7e NP B, 1S ST EaaRpLA Res amranged in
pafr%'u%}“aét %\(fﬁ'ig'ﬂg. he ﬁrde%'éﬂ' gﬂoﬁ 65L FLACGESH Al 48 Off the heating

ni'chrome"wre i's cal culated en a quantity of heat of
wirdQWii 8 neededd . oanfibRgoh Whdredt i itk Withes @Efing wire can be

arranged in"a duplex configuration. If the second
o L9 wire between termnals 1 and 3 is defective

and mal functions, the first heating wre between

ter maksride AR F3el 8, apenatRe 1deIRbgiExierdingdatdie (e.g., the

lifetime of ‘the insul ating heater jackef. At this
rdduifed rBsisbshdt @hRId 86 aenfadbirntviaf i baelqigeentvhen a quantity
i nvention, tenperature sensors, i.e., thernmistors, can
ob8ehocat edownid heelletst apadheespathdigald ndrod raee amaaged in a
posi tions mhere the surface | oad densities are
disient EsadigWddttort. o [eagb @tdweid hEhng 3vsbovstveeaetandinals 1 and
enbodi ment of the present invention, wherein a duplex
3heatdfegtivir snd ialtinotiorss thenfirgunextiny wins rettivegn terminals 2
first and second

and 3 is operated, thereby extending the lifetime of the insulating heater

jacket. At this time, in the preferred embodiment of the present invention,
temperature sensors, ie., thermistors, can be located on the first and
second heating wires or at positions where the surface load densities are
identical with to each other.

Fig. 3 shows a second embodiment of the present invention, wherein
a duplex heating wire structure is configured by inserting first and second
heating wires in parallel with a silicone fiber glass sheath 190 interposed
therebetween. That is, the first embodiment of the present invention 1S
characterized by the parallel connection of the heating wires in a single-
layered heating pad, whereas the second embodiment of the present
invention is characterized by the insertion of the dual heating wires into the
a two-layered heating pad.

Fig. 4 is a diagram showing the configuration of a heater controller
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heating wires in parallel with a silicone fiber glass

sheath 190 interposed therebetween. That is, the first
wenwedizent of the present invention is characP@r/Kre@e6/001555

by the parallel connection of7the heating wires in a

singl el ayered heating pad, whereas the second

enbodi ment of the present invention is characterized

by the insertion of the dual heating wires into the a

:\I/qvo-l ayered heating pad. Fig. 4 is a diagram show ng

e 1 qupnati ter rf :
fog e RE T gl Fh BBl SRl Rin® SRRl Phrding to the present
._acc i ng pr.es i pveptio ertd
fiqf?g et Qe BRTIET O (Aot eneal CronpaLts Shlberises o
t ] : I oG

mioﬁsla%;i%?éy@? R OB AR A P E LRI RoRie poniget relay
SSR)Vi3 EScoiRbhiddtiBed HebAdST OnTer 1 SOVIFEIV Al GMput int
(cgﬁ be ou?pu%.ﬁl@ﬁelé g@/ is applied to co}rlnacts of %u e 8

trappqé)ige(fqto tﬁeggSR 3?0. |{(;}\%ll\herega@gteﬂs‘vihr ed tgrrpg}aat‘ﬁrles tagphed to

cAfaCQNLS 9'6&‘@%& iS& 3807 ¥alpie DE Eurhentn temperaplieal to the
I's read by a tenperature sensor 360 and then subjected

stR P conversion by an A/D converter 370. If the
detected current tenperature is bel ow the set

t enpayRLAT £, dddife SIRnpERatig@BiGSHE romrdedtiat et dhe value of
perform heating. Wien the current tenperature reaches

cliffenseterhfaRANAE U, rddte 55Ra 310mberitureedeasdr 860 and then
such a way, the tenperature of the heater is

sE9BEF [t8dA/Bt cohverdibmesy tdre A/ ayn3dBterwBirOh il the detected
preferably a FORM C type, causes heater 1 335

clgent esppRebnget & bbow fthe Hetheatpargtuia, ehp $8Rp&ld oemains in
heati ng, and causes heater 2 336

an ON state to perform heating. When the current temperature reaches
the set temperature, the SSR 310 is turned off. In such a way, the
temperature of the heater is controlled. At this time, the relay 330, which
is preferably a FORM-C type, causes heater 1 335 (corresponding to the
'first heating wire") to perform heating, and causes heater 2 336
(corresponding to the 'second heating wire') to perform heating when a
heating wire of heater 1 malfunctions and the temperature sensor 360
detects the malfunction of heater 1.

As a preferred embodiment of the present invention, a method of
determining malfunction of a heater can be performed as follows. While
heater 1 performs heating, LEDs of a heater indicator 1 371 are turned on
or off to indicate a current control state of the temperature of the heater 1.

Likewise, while heater 2 performs heating, LEDs of heater indicator 2 372

are turned on or off to indicate a current control state of the temperature of
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(corresponding to the 'second heating wire') to
perform heati ng when a heating wire of heater 1
woredobamssé ons and t he tenperature sensor 360 JdBCBEER006/001555
the mal function of heater 1. s a preferred enbodi nent
of the present invention, a nmethod of determ ning
mal function of a heater can be perforned as follows.
Whil e heater 1 perforns heating, LEDs of a heater
indicator 1 371 are turned on or off to indicate a
thfun E%g:ontrol state of the tenperature of the heater
Wi'se, while heater 2 perforns heating, LEDs of

heat @)‘jﬁéer{bghﬁ@t %efl &1%2 é?ﬁ H{ﬁf‘@%f%aﬁér qf fs ffvered below 80%

curren COﬂ state of the tenperature

ofoiﬁ«%wesetﬂit%l I %Tux“@aﬂggt{elgsvl i % 2a &? depraiatyreL FNIL state and

ower €d the set tenperature,

h%qgi.%sltﬁe%(t) &aled as being in a FAIL state and

er 2 en operated. Fig. 5is a flowhart
i1l U%é ati;ng A,fRhhediRisteAM dg lthébd BEcopeLAINOthobperation
|

t he heating wires according to a preferred

oigrm@dﬂﬁglmhe%ftmtghQVlPé§S§JEorHH¥§rtb| anpr&Rfreedi agbodiiiegt of the
arameters of the m croprocessor for controlling

prté%% tﬂelﬁtlleﬁﬂoi’i" I Refdfréng bt Fal. | 7. efakashefer§6H0)he anidropecessor
of heating wires is selected (step 601). Then, it

fdrsc&%trgﬂfﬂgnﬁ% waatiner widlsr gt inielatiee at(dtep Sﬁ@@hean@ one of the
set tenperature within a predeterm ned period of tine

heising wisRegs f salebead elstést €p15602hen] fit nist detéhided svhether
determ ned and a process of operating an alternative

cligdundahpdeatiagaschesi a per fiermyped afwtee prviBsid3). pAsdetermined
descri bed above, the present invention provides a

pékibtcen finkbearsing a specific heater (step S602). If not, 'FAIL' is

determined and a process of operating an alternative redundant heating

wire is performed (step S603).

As described above, the present invention provides a silicon rubber
molded out of a mixture of polymethyl vinyl silica oxide solutions, and an
insulating heater jacket employing a duplex heating wire structure, so that
temperature can be accurately controlled and reliable performance can be
ensured without malfunction.

According to the present invention, the use of the silicone rubber
molded out of a mixture of polymethyl vinyl silica oxide solutions improves
durability. Furthermore, a duplex heating pad is provided using first and
second heaters, and a microprocessor and a temperature sensor monitor
malfunction of the dual heating wires and perform control in such a manner

that upon malfunction of one of the heating wires, the other heating wire

can be operated. Therefore, there are advantages in that temperature can



10

nol ded out of a m xture of polynethyl vinyl silica

oxi de solutions, and an insulating heater jacket
we@epboyid3ng a dupl ex heating wire structure, SOPCTER2006/001555

tenperature can be accuratelyycontrolled and reliable

performance can be ensured w thout mal function.

According to the present invention, the use of the

silicone rubber nolded out of a m xture of pol ynethyl

vinyl silica oxide solutions inproves durability.

qu%lrgtg?lF%ng& Sc'é)glg%@\"%eg\?xdh?@ﬁém ﬁ%ohﬁaﬁﬁé’véﬁe%euﬁlv@@ys ensured

ers a m Croprocessor and

Wﬁggﬁ@gg{,%gﬁg@g ' nmoni tor mal function of the dual

ng wi fes and performcontrol in such a manner

t hat ; ﬁgtbt r%lrggpﬁ}eé o Of ( RG]l FOLPESL hAG WHUEStagkRe of the

ot her i ng can be operated. Therefore, there

pr?gﬁp?gffﬁ@%ﬁ%ﬁgl v B@%lfl Brodner akutAheande meesr ahabystanding of

rel 1 abl e performance can be al ways

th%n%%ﬁ)%?ld%t houthanyTaBLE UgiElie@nin | the bt f 858006 Gthet hBventive
technical features and advantages of the present

cdr{%eﬁt LA bam deentdrerdhy gessdrtbadvdimiobeatitelosed above as
nder standi ng of the appended clains. Those skilled in

fdn*a%n?érttapsaaf usieert BesioRYest invelitesntens fandcigisbad objds similar
of the present invention disclosed above as

td YRgaeest ahs pfeinhenvéesiogns 1or additidn,cat walisbé oapparent that
achi eving objects simlar to those of the present

vARYEOL ERihgdd) 8dBktiiueibng tand Inhodiéicapipasentnt bat made to such
various changes, substitutions and nodifications can
chEVARIR OrRUGH £ qliamleentors madifiededyc Hangedsloilled in the art
modi fied by those skilled in the art w thout departing

whiremt ide@astihgiftomnthesspipt afd sbeppoéshatprieseshinmtion defined
defined by the clains. Wat is clained is:

by the claims.
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1. An insulating heater jacket for surrounding a
surface of a pipe with gas or liquid flow ng therein
WO 200aais3t@i N t he tenperature of the pipe at a PCT/KR2006/001555
predeterm ned tenperature, cqgprising: a heating pad
havi ng heating wires for supplying heat to the pipe,
the heating wires being arranged in a plurality of
paral | el connection configurations and wapped by a
silicone fiber glass sheath; one or nore tenperature
WHEPSOL5, i Y S@d on the heating wres of the heating
Apgg—lgo—c]? the tenperature of the heating pad; a
silicone rubber nolded by a nold using a m xture of
pol ynet hyl vinyl silica oxide solutions so that the

sili ﬁ?nﬁnriﬁgg%rtgig?e%épﬁ&@ethﬁﬁt SNerRAfin@Y s@irface of a pipe

controller ormng control by receiving the

I . )
Wg@n%%r 8? Afecﬁ.g??fﬁ%@eﬁgkﬁg@%gﬁt&HQhE%%%%& of the pipe at

( m ni ng r a specific heating wire of
atp?@d?f’f?}ﬁ'ﬂiﬂgd%hﬁz%rﬁfﬁr%ﬂ%_%%ﬁr‘i‘si_h@e plurality of
parallel connection configurations nalfunctions, and
tur n'ﬁnﬁ é’t!i‘ngﬂgbaal RBAARH M@ neRieRIf oM S ptpinaeled &dtd the pipe, the
par al e? It the specific heating wire nalfunctions. 2.
h@%‘tih@s Whieks ngeheat arrdmeket if on pHiFaLRdidig sarsllel acennection
of a pipe with gas or liquid flowing therein to
cé@ﬂi%ﬁ@dtfbdshﬁqd Qmehatw e aafilithee pibee dhs@sheath;
predeterm ned tenperature, conprising: a heating pad
havi nghheathBge WehfserbQires dppbdtsngndigntdtan the Hgmg wires of
the heating wires being arranged in a plurality of
tiRanahligl eNeaticnabsfitegiyattarsohtite heafipgcdady a
silicone fiber glass sheath;
a silicone rubber molded by a mold using a mixture of polymethyl

vinyl silica oxide solutions so that the silicone rubber can wrap the heating
pad; and

a controller for performing control by receiving the value of
temperature detected by the temperature sensor, determining whether a
specific heating wire of the heating wires arranged in the plurality of
parallel connection configurations malfunctions, and turning on an
alternative heating wire connected in parallel if the specific heating wire

malfunctions.

2. An insulating heater jacket for surrounding a surface of a pipe
with gas or liquid flowing therein to maintain the temperature of the pipe at
a predetermined temperature, comprising:

a heating pad having heating wires for supplying heat to the pipe, the

heating wires being arranged in a plurality of parallel connection



one or nore tenperature sensors mounted on the heating
wires of the heating pad to detect the tenperature of

w0 bwohessté ng pad; a silicone rubber w appi ng tPeT/RRa106/001555
pad, having a cylindrical shage with a hollow formed
| ongi tudi nally and through the outer surface and the
hol I ow, and manufactured by extrusion noul di ng process
using a mxture of polynethyl vinyl silica oxide
sol utions so that the silicone rubber can wrap the

0;{3%%2%5 R Bar BN o S Bl B B A R E®E) e
enper a i
neat PG i 78’ ”?5%1@6&5&?%%4“%2@2%?%@5B‘f’é"hfe'aﬁng wires of

2l #04 BaRlioRRal) e £OAREELARE GBI B4 pRa:

urning on an a ternatlve eati ng

m ﬁgaﬁﬂﬁﬁﬁ%%bbgf Wa%lpu?é thé htelﬁ?elsegg' hh¢ingeatciNigdrical shape
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5 with a hollow formed longitudinally and through the outer surface and the

hollow, and manufactured by extrusion moulding process using a mixture of
polymethyl vinyl silica oxide solutions so that the silicone rubber can wrap

the heating pad; and
a controller for performing control by receiving the value of
10 temperature detected by the temperature sensor, determining whether a
specific heating wire of the heating wires arranged in the plurality of
parallel connection configurations malfunctions, and turning on an
alternative heating wire connected in parallel if the specific heating wire

malfunctions.



