SPECI FI CATI ON FLUI D CONTROL APPARATUS W TH HEATI NG
APPARATUS Technical Field The present invention
relates to a fluid control apparatus used in a

sem conduct or manufacturing apparatus or the like,
and nore particularly to a fluid control apparatus

Wi th a heating apparatus. Background Art A fluid
control apparatus used in a sem conduct or
manuf act uri ng appar at USPESIFICATIONed such t hat
various fluid control devices are arranged in plural
| i nes, FEULDf COMTRAL hAPPRRATIG WITH HEXTIN® AFFRRATYS | N
adj acent lines are connected at a predeterm ned
position by a device connecting nmeans. In recent
years, however, this kind of fluid control apparatus
Tasnilkean mmde progressively integrated by connecting
a mass flow controller, an opening and cl osing val ve

and t e ipreswnithauven@i¥nt veeatkBd tBi & kifdiododtrédd
control apparatus, there is a case that a heating

ARRAFAS Used QAUAT §6mi nd bt P AR Rt uTYely apparatus or
condensation prevention and reliquefaction prevention

e Aikd,Man@df mg2el f)&i‘@ﬂcﬁ‘lé}:k‘* dro V@'ﬂtbids c@nlt!rg!' dpphratus
roomtenperature, so as to flow. As this type of

Wit & GRIYT Qg g W th a heating apparatus, a

structure in which rig t and left tape heaters are

ﬁg@}%&ig@e fluid control apparatus with the

A fluid control apparatus used in a semiconductor
manufacturing apparatus is structured such that various fluid
control devices are arranged in plural lines, and flow paths
of the fluid control devices in adjacent llnes are connected
at a predetermined position by a device connecting means., In
recent years, however, this kind of £fluid control apparatus has
been made progressively integrated@ by connecting a mass flow
controller, an opening and closing valve and the like without
any tube.

In this kind of f£luid control apparatus, there is a case
that a heating apparatus is required for the purpose of such
as condensation preventlion and reliquefaction prevention at a
time of gasifyinga fluid, whichls a liquid at room temperature,
so as to flow. As this type of f£luid control apparatus with
a heating apparatus, a structure in which right and left tape

heaters are arranged as the fluid control apparatus with the



1 heating apparatus nentioned above in both sides of

at least one line, and the right and left tape

heaters are held to corresponding joint nmenbers by a
plurality of nmetal clips has been disclosed (Japanese
Unexam ned Patent Publication No. 2002-267100). In
accordance with the conventional fluid contro

apparatus with the heating apparatus nmentioned above,
hesdrind sppanafids amrdgicontdibabanei It bedibes niesanf at least one
installation area due to an addition of the heating
dpEar ands they dightnland (ledt Hoapevbeaters asenb¢ld to
possible to sufficiently bring the heater into close
aomeagiondiinty Joflhii denbats Ay depiloraidiity dbaet@l thdps has
like, only wth an elastic force by the clips.
tAcaordisiglosed Helapdnese Unasantined Rateati Rgbthpatidy No.
comes short with respect to a required tenperature,

for2 -2eym@os),. a case that it is possible to heat to

about 50 C but it is not possible to heat to 80 C or
nore. 1A uglanhce WithutBel Borlefllidnall £10D€ SPOTOSL

is adhered as a heat insulating material to the

et @ ¢itRethd 812 nigSa Ph AL ALEs Meritioned 4669V, there is
sponge by the clips may al so be conceived, there is a

& ddeftdyd RihatCaneihbabasd bPCAgAMtdIN 4h0n area due to
t hi ckness of the heater including the silicone sponge

dRKRa1 EDEn RABERE nBAk 19 a*;ﬁﬁslxeaﬂu% REy Baethribilted f | Hbdever,
control apparatus in which the integration nentioned

fm\éenbﬁ ﬁ@&é&ﬁf@' to thkﬁc%newﬁﬁr@%ﬁb%@awf into close

I NnCrease ‘a power eat er

contact with a f£luid control device main body or the like, only
with an elastic force by the clips. Accordingly, there is a
case that a heating capacity comes short with respect to a

required temperature, for example, a case that it is possible
to heat to about 50 °C but it is not possible to heat to 80 °C
or more. Although a structure in which a silicone sponge is
adhered as a heat insulating material to the heater and the
heater is pinched on the silicone sponge by the clips may also
be conceived, there is a problem in this case that an increase
in the thickness of the heater including the silicone sponge
makes the heater not suitable to be used in the fluid control
apparatus in which the integration mentioned above is required.
It is of course possible to increase a power of the heater so
as to increase a heating capacity. However, in this case, there

is a problem that an electric power consumption increases, and



as to increase a heating capacity. However, in this

Case, there is a problemthat an electric power
consunption increases, and 2 econom cal and energy

| osses are caused. An object of the present invention

is to provide a fluid control apparatus with a

heating apparatus which inproves a heating capacity

as well as inhibiting an increase of an installation
eoserdina l angh eaddiayl diwssksaalfeathngedppar at us.

DI SCLOSURE OF THE | NVENTION A fluid control apparatus

wi t h anhehfieny appdreapussent jaooortdiancdswie ipndwide a £luid
invention is such that a fluid control apparatus with
eeitaatll mprapEarus osl tin anvhiealt ingeapparahygs wppahainproses a
provided in the fluid control apparatus structured
Isdhidhatafdcigy faar med 1lbwsa iphibakihy eh fhordasensf odn
devices arranged in an upper stage and a plurality of
inaek-ldtden eirkla di@ner &n aiddgiash ioF @ hewelingt apparatus.
are arranged in parallel in a base nenber,

characterized in that sheet heaters are arranged in

both sides of at |east one |line, heat insulating

boards are respaEINCBUREIOPUGHE TRENTQORACt with

outer sides of the sheet heaters, and the heat

I nsul at ignNeh 110 Yot raie appHRhedst QiEHCB h&hbehigdp@dratus in
| east one thread nenber, whereby the sheet heater is

dﬁdﬁﬁﬁgﬂﬁéfﬂiﬁﬁ‘%ﬂ&”&dﬁbn%&bn és”%h%h'Qha@fatffubéaéontrol
i nsul ating board preferably enploys a material which

dppaPeditld Sty b hidind @Ppilat¥s in which the heating
apparatus is provided in the fluid control apparatus structured
such that lines formed by a plurality of fluid control devices
arranged in an upper stage and a plurality of block-1like joint
members arranged in a lower stage are arranged in parallel in
a base member, characterized in that sheet heaters are arranged
in both sides of at least one line, heat insulating boards are
respectively brought into contact with outer sides of the sheet
heaters, and the heat insulating boards are coupled to each
other by at least one thread member, whereby the sheet heater
is prevented from dropping out.

A material of the heat insulating board preferably
employs a material which is excellent in a heat resisting
property and a heat insulating property, and is made, for
example, of an engineering plastic. A coefficient of thermal

conductivity of the heat insulating board is preferably equal



property and a heat insulating property, and is nade,

for exanple, of an engineering plastic. A coefficient

of thermal conductivity of the heat insulating board

is preferably equal 3 to or less than 1.0 (WnK), and

nore preferably equal to or less than 0.30 (WnK). In
accordance with the fluid control apparatus of the

i nvention, since the sheet heaters are arranged in

botdr dieges than he (WA Kequrrd Mepre mzafenaplivc 2apgd, to or
the heat insulating boards are respectively brought

led® Toan 30 tWnHe outer sides of the sheet

heaters, and the heat insulating boards are coupled

t 0 eadm @dumrdandeherittir ¢he FBubdr contrpd ppparatestef the
inhibit an increase of an installation area due to the
aekkit Don, ofiridee theashagt dppareaataigreanatdranged odoith sides
to heat a desired l|ine by a little |abor hour.

Farilening pequaringfd ilanbpeiicahépnal theihad iesmpating
of the heat insulating board made of the engineering
pbapds Cate se@bpbetively dmargisonintid waptaatewdithclthg outer
(a coefficient of thermal conductivity of a stainless
§186% df5 thibsBed¥ /HQatdrs i anfiokise ematt dnhedatihg Yaawsls are
to a higher tenperature on the basis of a heat .
LR8Pl 84| 9 RidieotheveByi the titaraas metbatr, t he Sampwssible to
heater is used. It is preferable that an upper portion
ohnepeh fAf 1hbeehsator kASLh St T ioHT deetsdyps dvi theel addition
wth at |east one protruding portion extending in a

deraed R 1hd Bppathenshesia iisiukapd£¥lible to heat a desired
line by a little labor hour. Further, since a coefficient of
thermal conductivity of the heat insulating board made of the
engineering plastic is smaller in comparison with the metal clip
(a coefficient of thermal conductivity of a stainless steel is
16.3 W/m'K), it is possible to heat the line to a higher
temperature on the basis of a heat insulating effect even in
the case that the same heater is used.

It is preferable that an upper portion of each of the heat
insulating boards is provided with at least one protruding
portion extending in a direction of the other heat insulating
board, and leading ends of the protruding portions are
confronted with each other, and it is more preferable that a
bolt insertion hole inserting and passing a coupling bolt is
provided in the protruding portion of one heat insulating board,

and a female thread portion with which the coupling bolt is



board, and | eadi ng ends of the protruding portions are
confronted with each other, and it is nore preferable
that a bolt insertion hole inserting and passing a
coupling bolt is provided in the protruding portion

of one heat insulating board, and a fermale thread
portion with which the coupling bolt is 4 screwed is
provided in the protruding portion of the other heat
sorsewleat iagimaldbd dasiies pre¢rpdihg pecoradapdctive plthemcheat
structure nentioned above, an interval between the
ireatl atisig aldaxgl bamsgedtiviedgt constant, and it is
possible to easily execute a screw coupling worKk.

BRI EF IREGCRbRiatNeCri THEtDRAYE NESt&rg. mént somed above, an
expl oded perspective view showwng a fluid contro

appanailusetivenathe diddly iagpabaing boaftsaidkepe wbhhtant,
the invention. Fig. 2 is a perspective view of the f

an ditc ol s aldleasWiyh ekdeulteakl BgrappasapLsng nwork.
accordance with the invention. BEST MODE FOR CARRYI NG

QUT THE | NVENTI ON A description will be given bel ow of

an enbodi nent in accordance with the invention with

reference to gp¥er 3FNERTAIBPLONI o avENBRAWTNGS. | and 2
show a part of a fluid control apparatus wth a

heati Rg APRAKG! UA bR QS&Q&dﬁé‘Eﬁpd&E{\ré hﬁévﬂ%%:.ﬂ@ aAfluid
fluid control appara? formed such that |ines

S Esh R¥paratus with a heating apparatus in accordance with
the invention.

Fig. 2 is a perspective view of the fluild control apparatus

with the heating apparatus in accordance with the invention.

BEST MODE FOR CARRYING OUT THE INVENTION

A description will be given below of an embodiment in
accordance with the invention with reference to the
accompanying drawings.

Figs. 1 and 2 show a part of a fluid control apparatus
with a heating apparatus in accordance with the invention. A
fluid control apparatus 1 is formed such that lines formed by
a plurality of £luid control devices 2, 3 and 4 arranged in an
upper stage and a plurality of block-like joint members 5
arranged in a lower stage are arranged in parallel in a base
member (not shown).

A heating apparatus 11 has sheet heaters 12 arranged in



a plurality of fluid control devices 2, 3 and 4

arranged in an upper stage and a plurality of

bl ock-1ike joint menbers 5 arranged in a | ower stage

are arranged In parallel in a base nenber (not

shown). A heating apparatus 11 has sheet heaters 12
arranged in both right and | eft sides of at |east one
line and heating the fluid control devices 2, 3 and 4
tartth rhghjtoand hefhberisies ofedt lesast pnghiimesnd heating the
i nsul ati ng boards 13 and 14 nmade of an engi neering

flwist condrelbdevibesi i @ endtdcndvthe jeint awohbeirgnt, left
outer sides of the sheet heaters 12, and the |left and
aridgghightdieatntnsalating boards 11Bandd 4Madaoifren éngaedring
other are coupled by two bolts (at |east one thread
pIHIE0) atdé prduyle hekagehlacholeth Weetama rijht siutelr sides
heater 12 is prevented from dropping out fromthe

di the skt helatda\d €25 ahd 3hantkft and +Hght Gigit insulating
menbers 5. In the sheet heater 12, a height of a

ERIY® 1B0AhEOIY ifaciikf tbOe@cmitgm:: wheClogsle € B4Citwo bolts
mai n bodies of the fluid control devices 2, 3 and 4

@nd 188 seNbhé ecifedd Reie) MBRAGNSahefidhaBhdle, whereby
portion thereof is made higher than the center

R Ehest 1@&@:313112 qRt pFrSvd St PEPBM d ﬁﬂﬁng out from the fluid
approxi mat el y- U shape. A shape of sheet heater is

Mt dd1Mdeff det the AR Heltﬁeujétiﬁﬂememﬁﬂfsn?y be

of course in a band shape in which a height s fixed.

The | g tﬂEdsﬁégEthé@@éT'l@u' 2hbignP oG dp c’e%t%'idp%tion is
are set to approximte he sang hel ght as
é@é Qgta ﬂfeibﬂ% &ﬁf&ﬁ can cover main bodles of the £1luid control
devices 2, 3 and 4 and an entire of the joint members 5, both
end portion thereof is made higher than the center portion, and
an entire is formed in an approximately-U shape. A shape of
the sheet heater is not limited to the approximately-U shape,
but may be of course in a band shape in which a height is fixed.
The left and right heat insulating boards 13 and 14 are
set to approximately the same height as the height of the center
portion of the sheet heater 12, and a portion near both end
portions is protruded to an uppér side. Upper protruding
portions thereof are respectively provided with protruding
portions 13a, 13b, l4a and 1l4b extending in a direction of the
other heat insulating boards 13 and 14, and leadings ends of

the protruding peortions l3a, 13b, l4a and 14k are confronted

with each other. The protruding portions 13a and 13b of the



portion of the sheet heater 12, and a portion near

both end portions is protruded to an upper side. Upper
protrudi ng portions thereof are respectively provided
with protruding portions 13a, 13b, 14a and 14b

extending in a direction of the other heat insulating
boards 13 and 14, and | eadi ngs ends of the protruding
portions 13a, 13b, 14a and 14b are confronted wth
legFethheabernsdlhet i toadian g 3pivate end atrgaeraptoiBhdbig tdyeunt
6 left heat insulating board 13 have a | arger

tihadt thdt Ngf ath pro tida@i nighpbrofohsel 44 cindididbgof the right
portions 1l4a and 14b of the right heat insulating

h@ar dntdlakkanl ®bath@eiprotrudi ng portions 13a, 13b,

1l4a and 14b is received by upper surfaces of the main

bodi egagh dPard Brdtra@ihgoposierdr13d, 838Ndi4h afle14Db is
protrudi ng portions 13a an 1l4a of the protruding

Heeli@as b{3apptab sul4acaddot4bna Ba bh BHEEss SEIMREFIuid
t he hi gher fPUId control devices 3, and the other

dUntirioddigRe1BeEt bONs 488 £nd okdb pRoerafingIpdrbesnNeesa and
the lower fluid control devices 4. The protruding

Y &t Q?aelﬁa?otofu&fl‘tﬁ;hbgfﬂ:ioﬁﬁ atsal,Ne3th ARG AL E akd arranged

arranged bet ween e higher fluid control devices 3

HetwednTRée Righehareudll ebRedolyaBRrisby 3N0ALAI fige td¥her
ot her protruding portion 13b of the |eft heat

ﬂﬁ\ﬁ?@p??@igngﬁiﬁ‘ &ﬂﬁ £ip a%e%¥9££n§ﬁd'ﬁgﬁéé%{ eheClower

urd contr devi ce own in Fig.

éﬂﬁdﬁ’&%{f‘&i AR ! pns ﬁéapf@fjr&!ﬁhg portion 13a of the left

heat insulating board 13 arranged between the higher fluid
control devices 3 is formed in a shape obtained by partly
notching the other protruding portion 13b of the left heat
insulating board 13 in order to aveld an interference with the.
fluid control device 3.

As shown in Fig. 1, the protruding portions l4a and 14b
of the right heat insulating boards 14 are provided with a bolt
insertion hole 16 for inserting a coupling bolt 15, and the
protruding portions 13a and 13b of the left heat insulating
board 13 are provided with a female thread portion 17 with which
the coupling bolt 15 is screwed, respectively.

In accordance with the structure mentioned above, a kind
of the engineering plastic forming the heat insulating boards
13 and 14 is not particularly limited, however, it is preferable

that a coefficient of thermal conductivity thereof is equal to



of the right heat insulating boards 14 are provi ded

wth a bolt insertion hole 16 for inserting a

coupling bolt 15, and the protruding portions 13a and
13b of the left heat insulating board 13 are provided
with a female thread portion 17 with which the

coupling bolt 15 is screwed, respectively. In

accordance with the structure nentioned above, a kind

oaf 1&he tgi mean (W/rk K3t iand aheiregcihodextemplddietli a PEEK
boards 13 and 14 is not particularly limted,

iROMBYVEH a tdef Bi@ieheodbterhdbicoadeetfifticyetd 0085 (W/m*K),
thermal conductivity thereof is equal to 7 or |ess

a DBPER. 13OhA¥hT d9ef £ Bkt oFeLkeimAE cvt@udtifviitgdia 0.22
PEEK in which a coefficient of thermal conductivity

(Wm0 k)25 aaVW@ hyton, inawhlidENhi Bodbt £Bién€ o ftiwd il

of thermal conductivity is 0. 2 2 (WmK), an MC

JWRRtiv iy 6B @ .qeefl /& R)t aRG tHET IBke . Canfutiilsvidage, a
is 0.18 (WmK) and the like. In this case, a

e iia! fE%Eh@gthBehéﬁﬁt1ﬁ§ﬂﬁﬁidg{:%m&i31§nanﬂ4 lday be

may be of course constituted by the other materi al

d8Butde c%ﬁglt‘i%ﬁrtbﬁ%}{ PhaYtiner MoMEMEL1 tRafiadld ékgeidering
of thermal conductivity in this case is set to be

Pl d, Ohc%dr al @@é‘f%es L % B¥ @heﬂn?aln”@?nﬁdl)JEE ebetphhnythis

set to be e to or

PRUSERLAl ‘égpbgacé%ldgl-ryoﬁﬁfai@% dttl?x%d AClhedHImek )t Nes more

|nsta | ation are to ition of the heafing
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INDUSTRIAL APPLICABILITY

Because the increase of the installation area due to the
addition of the heating apparatus may be inhibited and the
heating capacity may be improved, it is possible to provide a
fluid control apparatus, used in such as a semiconductor
manufacturing apparatus, capable of preventing the
condensation and the religquefaction at a time of gasifylng the
fluid corresponding to the liquid at the room temperature so
as to flow, or the like, and having a high performance and a

high general-purpose property.



fluid control apparatus, used in such as a

sem conduct or manufacturing apparatus, capable of
preventing the condensation and the reliquef action
at atinme of gasifying the fluid corresponding to the
liquid at the roomtenperature so as to flow, or the
i ke, and having a high performance and a high
general - purpose property. 8 CLAIMS 1. A fluid contro
apparatus with a heating ajypamMg us in which the
heating apparatus is provided in the fluid contro
apparatus structured such that lines forned by a
plurality of fluid control devices arranged in an
upper 1st ager Al &HtHAl iapparatull REkhl keed ©®imd apparatus
menbers arranged in a |lower stage are arranged in

ipawiRl ¢elthleheab8s§ dfpdieitust hamedAldedednitthd Batibiieontrol
heati ng apparatus has sheet heaters arranged in both

aPpdeatik Stru8este@Mudh 1haAN91H83 £ oMM Y hupTurality of
control devices and the joint nmenbers, heat

£105d Sdh L PRRGI S el frF ARREE Lh Wl YppoF @43k 444 Q plurality
contact with outer sides of the sheet heaters, and

th%1%%?&Llﬁﬁéugﬁihﬁgm€ﬂgbr%§ ng?aﬁ%@' 28 401608 HdW are

by at | east ne threa ereby the sheet

ali‘?c%tn%'éldi §npg§¥§ﬂigg ) 1{11 0%1 théjé' % H@Mr‘? uEhaJZ.acéeI:.ll Hég in that

control apparatus wit eat i ng apparatus according

to clahm a[v%".{r}gé %E»S)ra?ét'ﬁ%pﬁés e tOReRE e FEHTYUndd¥ in botn

heat insula

sides of at least one line and heating the £fluid control devices
and the joint members, heat insulating boards are respectively
brought into contact with outer sides of the sheet heaters, and
the heat insulating boards are coupled to each other by at least
one thread member, whereby the sheet heater is prevented from

dropping out.

2. A fluid control apparatus with a heating apparatus
according to claim 1, wherein |

an upper portion of each of the heat insulating boards
is provided with at least one protruding portion extending in
a direction of the other heat insulating board, and leading ends
of the at least one protruding portion are confronted with each

other.

3. A fluid control apparatus with a heating apparatus



is provided with at | east one protruding portion
extending in a direction of the other heat insulating
board, and | eading ends of the at |east one

protrudi ng portion are confronted with each other. 3.

A fluid control apparatus with a heating apparatus 9
according to claim2, wherein a bolt insertion hole
inserting and passing a coupling bolt is provided in
ackergdogr idi adapwr Bi owhefebme heat insul ating board,

and a female thread portion with which the coupling

bol t asbett elwezkrisigr dwaldednsertiegpanérpassinya tasarpling
of the other heat insulating board, respectively. 4. A
bblléi dscpmbrdbiedppar ahespwothudihe gpomigl@ppef aines heat
according to one of clains 1 to 3, wherein the heat
inssdbat nggbbaadd asdmadeendlarthergdnpertign witlstwltich the
5. Afluid control apparatus with a heating apparatus
caCpoidgngol ® ienecebweblial sprbviided, imfitieepPotiruding portion
coefficient of thermal conductivity of the heat
oifg?tﬁbabitﬁ@rbﬂaﬁ(ﬁ iBs@YH8lngObOard £Stedhedt Bradly (W nK) .

4. A fluid control apparatus with a heating apparatus
according to one of claims 1 to 3, wherein

the heat insulating board is made of an engineering

plastic.

5. A fluid control apparatus with a heating apparatus
according to one of claims 1 to 3, wherein
a coefficlent of thermal conductivity of the heat

insulating board is egual to or less than 0.30 (W/m'K).
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