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Background Art

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 lines are connected
at a predetermined position by a device connecting means. 1In
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 fluid control apparatus, there is a case
that a heating apparatus is required for the purpose of such
as condensation prevention and reliquefaction prevention at a
time of gasifying a fluid, which is a 1iquid at room temperature,
so as to flow. As this type of fluid control apparatus with
a heating apparatus, a structure in which right and left tape

heaters are arranged as the fluid control apparatus with the
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heaters are arranged as the fluid control apparatus

with the 1 111111 Il IN 11 11 *@00002* heati ng
apparatus nentioned above in both sides of at |east
one |ine, and the right and |eft tape heaters are

held to corresponding joint nmenbers by a plurality of
metal clips has been disclosed (Japanese Unexam ned
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advantage that an increase of an installation area due
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is a case that a heating capacity comes short mﬁth

caserfinabRoRanb B uafh LR EoRuantagnag biosg Songron
anbErgRn ar‘gﬂs-fhb' i bRed it %ﬁe%%afgaﬁée&%%@ﬁ%é?%é shere 1s
anhg vah@%%ga%hn% ggtggéggagg éPeaEefggiafqgkiggearea due to
an addition of the heating apparatus may be inhibited. However,
it is not possible to sufficiently bring the heater into close
contact with a fluid 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



heater is pinched on the silicone sponge by the clips
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apparatus with a heating apparatus in accordance wth
the invention is such that a fluid control apparatus
with a heating apparatus in which the heating
apparatus is pm URE Ofe THEINVENRLON appar at us
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such that lines formed by a plurality of fluid control devices
arranged in an upper stage and a plurality of block-like 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



heaters, and the heat insulating boards are coupled to
each other by at |east one thread nenber, whereby the
sheet heater is prevented fromdropping out. A
material of the heat insulating board preferably
enpl oys a material which is excellent in a heat
resisting property and a heat insulating property,
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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



the case that the same heater is used. It is
preferable that an upper portion of each of the heat

i nsul ating boards is provided with at | east one
protruding portion extending in a direction of the
ot her heat insulating board, and | eading ends of the
protruding portions are confronted with each other,
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the invention.

Fig. 2 is a perspective view of the fluid 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 fluid 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



Figs. 1 and 2 show a part of a fluid control apparatus
Wi th a heating apparatus in accordance with the
invention. A f luid control apparatus 1 is f orned
such that lines f orned by a plurality of f luid
control devices 2, 3 and 4 arranged in an upper stage
and a plurality of block-like joint nmenbers 5

beentr anght andalépreriddngE ateledsangrd lihePahdl hédtify the
a base nenber (not shown). A heating apparatus 11 has
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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 upper side. Upper protruding
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 leadings ends of

the protruding portions 13a, 13b, l4a and 14b are confronted

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



The left and right heat insulating boards 13 and 14
are set to approxinmately the sane height as the

hei ght of the center portion of the sheet heater 12,
and a portion near both end portions is protruded to
an upper side. Upper protruding portions thereof are
respectively provided with protruding portions 13a,

lefB8bheddalrsud dein@dent 1@ have &ireeddoprftrid®ng amount
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interference with the fluid control device 3.
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 avoid 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



As shown in Fig. 1, the protruding portions 14a 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 fenmale thread portion 17 with which
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be inhibited and the heating capacity may be

i nproved, it is possible to provide a

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 reliquefaction at a time of gasifying 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 reliquefaction at
atime 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.cL.xAMeMs 1. A fluid control
apparatus with a heating apparatus in which the
heating apparatus is provided in the fluid contro
apparatus structured such that lines forned by a
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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



a direction of the other heat insulating board, and

| eading ends of the at |east one protruding portion

are confronted with each other. 3. Afluid contro

apparatus with a heating apparatus 9 according to

claim?2, wherein a bolt insertion hole inserting and

passing a coupling bolt is provided in the protruding
acpordiog ¢ cdeilmeazt, wihexdiati ng board, and a fenale

thread portion with which the coupling bolt is
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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 coefficient of thermal conductivity of the heat

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