V't ~ f REACTOR FOR GENERATI NG MO STURE AND MO STURE
GENERATI NG AND FEEDI NG APPARATUS FOR WWHI CH THE
REACTOR | S EMPLOYED Field of the Invention [0001] The
present invention is concerned with a reactor for
generating noisture mainly used for sem conductor
manufacturing facilities, and a noisture generating
and feeding apparatus for which the radiator is

enpl oyed. The present invention is used for
generating and feedi ng noi sture needed for oxide
coatings of silicon, treatnents to renove hydrogen

di scharged froma process chanber and the |ike.
Background of the Invention [0002] In sem conductor
NREACBOR LFOR GGENERATINGEMOISTURBANDT MOIS TURE @ENERATING
nmoi sture with a structure as shown in Figure |5 has
bR FREDING ARBABATNE FORMWHICH THEREACTOR ISSEMBERYED B
Tenperature regulator H2 Hydrogen gas 02 Oxygen gas
G M xed gas W Mdisture gas L Gap V Interior space

(I"Jl'gld \o(f t-};e Invention

[6001] The present invention is concemed with a reactor for generating
moisture mainly used for semiconductor manufacturing facilities, and a moisture
generating and feeding apparatus for which the radiator is employed. The
present invention is used for generating and feeding hoisture needed for oxide
coalings of silicon, treatments to remove hydrogen discharged from a process

chamber and the like.

Background of the Invention

[0002] In semiconductor manufacturing facilities, a reactor for generating
moisture with a structure as shown in Figure15 has been widely used. Namely,
in Figure 15,

A Reactor

B Temperature regulator

Hz Hydrogen gas

0z Oxygen gas

G Mixed gas

W  Moisture gas

L Gap

V Interior space
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a Inclination angle of the peripheral edge of a
reflector 1 Reactor structural conponent on the inlet
side 1 a Gas feed port 2 Reactor structural conponent
on the outlet side 2a Misture gas take-out port 3a,
3b Reflectors 4 Reflector fixing bolt 5 Spacer 6

Pl ati num coating catal yst [ayer conprising a barrier
coat 7 and a platinum coat 8 nounted on Its outer
surface 9 Barrier coat nmounted on the inner surface of
the reactor structural conponent on the inlet side 10
Barrier coat nounted on the outer surface of the
reflector 11 Welded portion 12 Fixing hole for the
sheat h-type thernmoneter 13 Heater 14 Heater press 15

Caolneknaliba ahiglabf #e peiigretdl @dgd ofra reflédorSubst rat e [ 00031

A m xed gas G produced by m xi ng hydrogen gas H2 and

ok y Beacterstrugtrral componept ersthedndetfsidem t he gas feed port 1

adgastft;gd ipgrtter i or space V, and when the gases

2 Reactor structural component on the outlet side

2a Moisture gas take-out port |

3a, 3b Reflectors

4 Reflector fixing bolt

5 Spacer

6 Platinum coating catalyst layer comprising a barrier coat 7 and a platinum
coat 8 mounted on its outer surface

9 Barrier coat mounted on the inner surface of the reactor structural
ammmwMonméwmswe

10 Barrier coat mounted on the outer surface of the reflector

11- Welded portion

12 Fixing hole for the sheath-type thermometer

13 Heater

14 Heater press

15 Cooler

15a Heat dissipation fin

15b Substrate

[0003] A mixed gas G produced by mixing hydrogen gas Hz and oxygen gas Oz
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contact with a platinumcoating catal yst |ayer 6
nmounted on the inner surface of the reactor

structural conponent on the outlet side 2, the
reactivity of the hydrogen and oxygen is activated by
catal ytic action. The activated hydrogen and oxygen
react at the appropriate speed w thout causing an

expl osive conbustion reaction within the atnosphere,
bel ow t he conbustion tenperature of hydrogen, and the
hi gh purity noisture gas V produced flows out fromthe
noi sture take-out port 2a. [0004] It may be necessary

tie fedifrom thBgyab derucpcrt W4 @ the ihtefor Spacé VDand MVAER ths Gises
the reactor A higher than at |east 200C in order that
t ¢eotagt witkea piatiouro cealingraatatyst ayery6 roburited o thebviomee sudand of
oxygen is activated and to maintain the stable
riB@desdler struchiseihcamponseleen it o) ride 2Ttheatdacivity ofthe
jﬁ%, a pl ane-shaped, heater 13 is provided on the

£9eq Apd ogygen iz activated iy catahlie ecion  CBerpetivated hydrogeme
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react or exceeds approxi mately 200C, the reaction rate

ofoistive thkesur@en 2a.0xygen becones the val ue of
approximately 98% or nore regardless of the m xture

{GO0MD b maydiemdepshanglemaiae thedrmpgenaturg 6006 Intsifor spadehe of
reaction of the afore-nentioned hydrogen and oxygen
Hheoeastos A higher Baint arieasti 200Kk in ottiepythathtbe raferetniamtioned
Y the Brrapen BMComogn is Aol efr?@gttggz%i aih e Siable
FREREh, B0 5RRERE B b ERBT o S L PR b
}(eétér h?lsdpr&;id&! $r?{m%uﬁ$r e Af erea&gpgtrm%%pon&ﬁ )on
the outlet side 2, and the reactor A is heated by the plane-shaped heater when
the reactor A starts up. Figure 16 shows the relationship between the
temperature of the reactor A and the reaction rate of the hydrogen - oxygen.
When the temperature of the reactor exceeds approximately 200°C, the reaction
rate of the hydrogen - oxygen becomes the value of approximately 98% or more
regardless of the mixture ratio of both hydrogen and oxygen.

[0005] While the reaction of the afore-mentioned hydrogen and oxygen
proceeds, the reactor A is heated by the reaction heat, and then the reactor’s
temperature goes up. In order to restrain the afore-mentioned explosive

combustion reaction of the hydrogen and oxygen, it is necessary that the

temperature of the interior space V is held at a temperature lower (for example,
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400-4500C) than the lowest |imt ignition tenperature
(approximately 560°C, and the limt ignition

t enperature goes up higher than 5601C dependi ng on the
m xing rati o of hydrogen and oxygen) of the hydrogen
gas (or hydrogen containing gas). [0006) Accordingly,
with this kind of conventional reactor for generating
noi sture, such nmeasures as limting the flow rate
(nanely, the volume of npisture gas W generated),

I mproving the cooling performance of a cool er 15, or

i ncreasing the heat capacity of a reactor A are

| 400H-25050] el tHéNWest iall igniBA fdmiPatd® (hHH&8malefy 560°C, and
enpl oyed, it becones possible to produce high purity
rthé ditnitr ignitiors terhperitterd guesCas thighah thant S60°0 ddpending on the
continuously with this kind of reactor for generating
rroikisg Lo  of Hydrogencandr exygeo) of dnee hydmgéry gasd(or hydrogen
practically used. [0007] However, in recent years
tRelapinggagken a trend to downsize the apparatus for

ABIRB £ Acothalnglsy o il b PRt ouiedl aesstinclen Genomies
diaudhe sucP AR e mig BB T A Tele B, b yitime o,
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i ncreases. ~ Acco there een a strong

GRreemgltRE HERE CapiRity OF aOleallel Al Wre imSIEM&Ntad.| AWnd alkh

that presently obtalned by a conventional noisture
geasures a8 thesalHra leRiployed\aV b&@mds PoBEING it6 PAIdLYS highBburity

simlar to that of the conventional ones that are
poistire gak attiooips]costoansd/siably awbcontimwasly mith thioiind of reactor
sem conductor manufacturing facilities is required,
{on gensRlinguUPEstyen o Thits. AYrhdppeiers Bteswidaly and prastcallpusasl er e
E@g%ri tion | aced upon its vol unel di rensi on. Because
Ihi BOWRYEE R, 4Nt ko AReY IS 9B itisnd tpofownsize the
%@%héstﬂsgfop Séée%l?r'%nr%&st%ﬁe Mﬁ% 6:'3\% |F1g? E'a b'?‘ggte(r)v Smle rm%\nls lﬂjre by
generation, which has been demanded in the field of semiconductor
manufacturing facilities. For example, when the bore of a wafer becomes larger, -
the volume of moisture required for each treatment process increases.
Accordingly, there has been a strong demand for more volume of moisture
generation than that presently obtained by a conventional moisture generating
apparatus having a dimensional volume similar to that of the conventional ones
that are produced.
[0008] However, when downsizing of semiconductor manufacturing facilities is
required, the moisture generating apparatus has to meet a severe restriction

placed upon its volume/dimension. Because of this reason, it is nearly

impossible for the cooling performance of the reactor A to be improved by means
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(4) of upgrading the cooling fan though inprovenents
such as making the heat dissipation fin 15a of the
cool er 15 higher and increasing the nunber of heat

di ssipation fins slightly. Simlarly, it is very
difficult to upgrade a reactor Ain view of the
afore-nmentioned restrictions on its volune. For
exanple, the structurally allowabl e dinmensions of a
reactor A for generating noisture having a |arge flow
rate of nore than 10SLM are simlar to the val ues of

di mensions (outer diameter 228mm thi ckness 37mm and

51 trading fe"Eing' P 00 bl Whorhs, sk gt s
adiEBNAIFH TinVHaléfethe %OIQP‘I!?H%H& SHONRERLIY tH nutbdYlof heat

[ 0009] Therefore, a conventional reactor equippe

Wiisdipadion ¢ink &lighty. FinfamdRds Werﬁrrhiﬁ'&lﬁt t%tdﬂdFddérf rédeROMA, inn

Figure 15, there is no way at all to neet the
réewi of ettre rdforefmentionexh sestriptioee on tsuvaluraé. nBors bxHréple, the
generated in view of the restrictions inits
vaiuglveaily ialewabiladimensipnsidf dgeadientA feogenemtiog meisire having a
t he cool er 15. Thus, a conventional reactor equi pped

ViR%oR figw £31g pbmoredhan 19SLM ere similar ledkevalues of dimansions (outer

r[g?ﬂstturg thatth%ﬁgﬁgener%safel and eafﬁlgl m) of

i 8%5@@%&%9{3%@ FRTEH re.vﬁv%h%‘%ﬁ%m e
L ottt Beh@Budnit58lml t 1s an object of the present

invention to solve the above-stated problens of the

qOT0eE NtThersddre] 6C h Odonlertios Nt régufﬁpé&tv%ea S| ¥5
that the reactor cannot be upsize and cool ing

peovidediwithdiee starchuoé shmvran iFgueets, trirgRinbiveanit bl tovhédt thde
cooling fan 15, due to restrictions in the

Venuirgmenl afeinsfeaping the volume of moisture generated in view of the
restrictions in its volume/dimension including that volume/dimension of the
cooler 15. Thus, a conventional reactor equipped with a cooler 15 fails to
increase the volume of moisture that may be generated safely and easily.

[0010] Patent Document 1: TOKU-KAI No. 2001-48501

Patent Document: 2: INTERNATIONA DISCLOSURE WO-01/94254A

Disclosure of the Invention

Obiject of the Invention

[0011] it is an object of the present invention to solve the above-stated
problems of the conventional reactor for generating moisture, namely, that the
reaclor cannct be upsized, and cooling performance cannot be enhanced

significantly with the cooling fan 15, due to restrictions in the volume/dimension
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(5) r 1 of the noisture generating apparatus, thus
resulting in there being no way to increase the

vol une of npisture to be generated by the conventiona
reactor. It 1is another object of the present
invention to provide a reactor for generating

noi sture that has nade it possible to increase the

vol une of npisture to be generated using a reactor A,
and having a simlar volune, by making inprovenents
in both the shape of the cooler 15 and the fi xing
structure of the <cooler 15 to the reactor A so that

@1 mofsmra h&3 ggs ams rtﬁ@scgagnmﬁ%insmsrge@ﬁg way to

out I'nc aS| n uma/ I on

Jaﬁcréés@nhé Gianb bf/moimm% a&f gehb@tddByand é&ﬂe.li&m%actor

I nventors of the present |nvent| on have cone to the

iislapothér ttpedtiondhd Presertafubntioned bovide d PRIcRAIEr gémeraung
vol ume of noisture to be generated by enploying a
meqisttirer thétolasemade #meiseible22 8ncrpagehthe lvoliawe &7muistundl to be
hei ght of a heat dissipation fin 25m) with a
@gheretedi usiag treagterude, ands havivgwre wm:largumm% byt making

enhance cooling perforpmance. only with sone
FPENETES B rath fharshrpe pbie cpest 1 Red e b s of e
Pa5% Bty et Ase Pl bl PR ”&ets%ea‘?%‘ige%%ne%ﬂ
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princi pa suppressi ng e te @ure of
reactor A bel ow about 45090 during halts of t he
operation of the cooling fan 18. [0013] Firstly, as
sMeansiof the Inivetioa 17 to Figure 20, one reactor A having
a cooler 15 equi pped with a 25mm hi gh heat

{1048] paventors bf the pEasentamentiorobdvercomeda tteddeatoftasdting thee
cool er 15 equi pped with a 60mm hi gh heat dissipation
faanirarsents tapgreasedhe yelume p@umsturﬁ:to g@ aenergted by eowleinge

of coplers 15 e% ‘ﬁg‘ed with th
reactor {outer diameter thickness 37mm and height of a heat dissipation

fin 25mm) with a conventionat structure, as shown in Figure 15, to enhance
cooling performance, Namely, only with some allowable structural
modifications on the heat dissipation fin 15a without upsizing the cooling fan 18,
structural modifications of the cooler 15 of the reactor A were tried, and tests
were conducted principally aimed at suppressing the temperature of reactor A
below about 450°C during halts of the operation of the cooling fan 18.

[0013] Firstly, as shown in Figure 17 to Figure 20, one reactor A having a
cooler 15 equipped with a 25mm high heat dissipation fin 15a, and another
reactor A having a cooler 15 equipped with a 60mm high heat dissipation fin 15a,
were manufactured, and cooling performance of coolers 15 equipped with the

heat dissipation fins 153 with different heights was studied.
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heat dissipation fins 15a with different heights was
studied. (6) In this case, the outer dianeter and
t hi ckness of the reactor A were 228mm 45 and 37nmm
respectively. The total volune and total surface area
of the heat dissipation fin 15a, as shown in
Figurel 7, were 268cm and 0.1984c of respectively, and
the total volune and total surface area of the heat
di ssipation fin 15a shown in Figure 19 were 548cm and
0.4430c of, respectively. Furthernore, slight
| nprovenents were nade on a cooling fan 18 so that the
alnlthis \cake] MRe Bltel dik g | ' 1
o o Bl et o RooRk Pt Lokl AR 2o
Fargiudzenrit Orespettielg U the0ll @dluhb @ndfteaesumRBs iapResk thd faht
di ssipation fin 15a has a val ue determ ned by the
rdissipation i fisnd5af a$ hehown oinu Riglicki1 72 mered 1266&mt i 0.1984¢ of
afore-nentioned reactor A If the height of the heat
draRschvely. aRd thentotak woluse gpd dotalsuifacenangh of thethmat 6i8sipation
ngq é)| me/ dj sion of the reactor A exceeds the

m
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.0mmn or |ess has been enp I'n the present
Iheate dissipation[ G154 Hasoa naludlddachifdl By &he 2esthétiond RE the
schematic outline of one exanple of the
&blome/direertsiconad dherafosd-mentiaped aeadtornyy  dpihertaight of thei Heaed
wth a reactor A of Figure 19 and Figure 20. Quter
dispieatianding Sa isTaadetobedighenthan Bemm. thetvolumeldimensiatt of the
380mMm x deé)dgh 380mm x hei ght 533nm Al so, as shown in
FRagier & exgeeds he fnll yalue.and the mase watiagesthal is eeuired by ten

ﬂga?te'ngaq%e? Bm& nIQOFT‘s ared&e%g}aegrg ist?alqs.f iégfnilalrl%, with regard to cooling
fan 18, it is difficult to use a fan with a wind volume of 6.0m /min or more
because of the restrictions on displacement of the case body. Therefore, a fan
with a wind volume of 6.0m/min or less has been employed in the present
Invention.

[0015] Figure 21 and Figure 22 show the schematic outline of one example of
the afore-mentioned moisture generating apparatus equipped with a reactor A of
Figure 19 and Figure 20. Outer dimensions (the volume) have been set to be
width 380mm x depth 380mm x height 533mm. Also, as shown in Figure 21

and Figure 22, A designates a reactor, 15a designates a heat dissipation fin, 18

designates a cooling fan, and 17 designates a Hzsensor. The fixing position of

the cooling fan can be appropriately altered depending on the structure of the
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designates a cooling fan, and 17 designates a H2
sensor. The fixing position of the cooling fan can be
appropriately altered depending on the structure of
the (7) } case body. For exanple, in the case shown
in Figure 21, it is placed on the front side. [0016)
Figure 23 is a diagram showi ng the relationship

bet ween vol une of the afore-nentioned noisture
generated in the reactor A and the tenperature of the
reactor shown In Figure 17 to Figure 20. Wen the
cooling fan 18 is set to off, the tenperature of the

r @86 body. " ¢oF Bsn Qnttl‘ae%éahsrb% N Bidir® 29 it [E0hiSdedr &n
gener at ed at 7SL‘I§\1/I§(I n case of a'ZSn% hi ghl EF% andthe

tffomt sideper ature of the reactor reaches 42090 W|th t he
vol unme of noisture generated of 8SLM (in case of a
dOoie] hFigref 30y a diageam whewing the relatigitthipdietivien wowrhé ofthe
fin 15a is made to be the height of the allowable
cﬁf‘?fﬁmﬁﬂéwqdi fn?lﬁtU(eeqqytﬁmtetﬂom reactpr Aasd theftenperatureof thee
timstg halts to achieve hi ghest tenperature of

X631 S %'g%rﬁd 740 Figyre 2 th%thgpmhegé@h igtsstitogff,
oSLM 017 t

TR e s B §¥f§?§;§{ tocgheq Ao Wl dhe s emobhye
rﬁgﬁﬁé{eﬁ dt '}SEW% ase % B?‘h mg% it %ﬁé gﬁ@ete{nﬂ)eﬁa}] re of the
'ré&fd?%hbé"dd"@ vhﬁl' tgmlolgufnetohﬁ'loféﬁﬂ& ?ﬁﬁgrﬁtgg BRAESIN (|f| 'cQse

15a, is extrenely low. In view of ve resu

iof a Bevamkiaghin)! eRvenashehhiRd hdigitlof theaBslinglfin 15a is made to be
characteristics fromthe reactor A to the heat

thedwightof tha aflowablsdimeasidn timit (approxBoava)] it iwas @iffieilt dt the

enhance natural heat dissipation fromthe heat

timg ghey dan baitsf onachBye asb&gberﬂutgrape@tureagf 46@Gnori less-agdiae
en the reactor is constituted so that a

iare SERASEE SRORERS AHOSLNE ot ol | oo

[0017] Inventors of the present invention have found, through analysis of the
afore-mentioned test results in Figure 23, that the reduction in the highest
temperature of the reactor, due to the increase in the height of the heat
dissipation fin 15a, is extremely low. In view of the above results, it has been
learned that heat transfer characteristics from the reactor A to the heat
dissipation fin 15a need to be improved in order to enhance natural heat
dissipation from the heat dissipation fin 15a. Specifically, as shown in Figure 15,
when the reactor A is constituted so that a plane-shaped heater 13 is installed
nearly over the front part of the outer surface of the reactor structural component
on the oullet side 2, and a cooler 15 is fixed to its outside through the mediation
of a heater press 14, the heat transfer from the reaclor A to the cooler 15 is

suppressed because of hard mica used to cover the plane-shaped heater 13 for
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nearly over the front part of the outer surface of the
reactor structural conponent on the outlet side 2,
and a cooler 15 is fixed to Its outside through the
medi ati on of a heater press 14, the heat transfer
fromthe reactor Ato the cooler 15 is suppressed
because of hard m ca used to cover the pl ane-shaped
heater 13 for (8) its protection. Thus, it has becone
evident that the cooler 15 has not achieved its
function sufficiently. [0018] The present invention
has been created with the know edge as expl ai ned
aloprstectibhe THUIN® had BRRFh SRR thddhé SodIdtSBIHAE ol ?chﬁé"\?%g
heat di ssipation body substrate 15b of the cooler ,
ata functirt sificbshtignl y on the center part of the reactor
structural conponent on the outlet side 2, and the
&Qﬂﬂﬁbr The pregentpipeentinnt hast heerh esdatali wdthpibi kowiddgei 8s
qere only to the peripheral edge of the reactor A
plzin EW@&? diThej ela@ﬁmppﬁ ofieatere 13 dacineerted b doerdeat

@fgﬁ?é@ﬁ%a UsbiaTa 19HLGt the ool B ntaloR oI aft Bel codter
batRbe b SRR BB bR el o el %F?S?Qf'r g sriet Ton
béfppeal vﬁIh tﬁé @lgam:ﬁﬁoﬁﬁﬂ ﬁséarfh%ﬁ%ec{ @Egrv)%era? gﬁgt;é) of

structural conponent on t

el 1Bhetoe AGRS that AT AiEipdloh thraRP Hid ha%%ﬂ Aaﬂﬁdoﬂ.%% nBle
other, a reflector placed oppositely to gas eed

gfﬁcmentand noi sture gas take-out port In the interior
space of the afore-nmentioned reactor, a platinum
081]i nghe aprasent tinventien dsordlafdedrin t Qleim Mhds funddrheritalg e
of the afore-nentioned reactor structural conponent on
émB‘GF |58t thaj ifj gomprisen entagetor bavieen titerior space formed @ya
r flxegQ{t the outer surface of the reactor

'f% r ctuzgh gompenent AR theiplet sidehgying éh%ﬁsafleﬁﬁg
HBW Ay BadtS FRKrai component on the outlet side having a moisture gas

take-out port positioned against each other, a reflector placed oppositely to the
- gas feed port and moisture gas take-out port in the interior space of the
afore-mentioned reactor, a platinum coating catalyst layer formed on the inner
wall face of the afore-mentioned reactor structural component on the outiet side,
a heater to heat the reactor, and a cooler fixed to the outer'sun‘ace of the reactor
to cool the reactor; and with the reactor for generating moisture to make
hydrogen and oxygen react under conditions of non-combustion by allowing
hydrogen and oxygen fed from the gas feed port into the interior space of the
reaclor to contact with the afore-mentioned platinum coating catalyst layer to
activate the reactivity, the afore-mentioned cooler is made to be a cooler on the

outlet side comprising a heat dissipation body substrate having a heater
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hydr ogen and oxygen react under conditions of

non- conbusti on by allow ng hydrogen and oxygen fed
fromthe gas feed port Into the interior space of the
reactor to contact with the afore-nentioned plati num
coating catalyst layer to activate the reactivity,
the afore-nmentioned cooler is nade to be a cooler on
the outlet side conprising a heat dissipation body
substrate having a heater (9) insertion hole in the
center to fix to the outer surface of the reactor
structural conponent on the outlet side, and a plural

RGN %Ie hetHe CHrtst itk t9 %{Qﬂgﬁ&ﬂaw %f # c?l reégctﬂ1 structurfal

vertically in parallel e area exc

WesHdnbitton thb Yilie B, Ié?.a@,dpmrm%bm@ egssB&ko% BYdies

the heat dissipation body substrate exists, one

piasthlleal vbdicallpeint parallél be ahe t fiea aéeiANGE Hel @Bﬂdwﬁ&acthaf
is inserted in the cooler on the outlet side, to fix

t dferecroeritioned beaterinsertien helerdmthe lefat tisgipaticbady substrate
structural conponent on the outlet side. [0020] The
padsite And pagyeaft efdhe heaten tahpatdhe afoe-mentioped reactor is inserted

f.unda taIIy onstituted so that it conprises a
PleF R inp gulet S e e o e SRS g —-

%r a or s& reuc li:e?rrﬁonent on the inlet side
il g”@%é’ pts B'd Ad a reactor structural

hE ihshlic giaasdé%%m%n m i ist %r%a%%ﬁtauy

a e- out p rt positione gal nst eac

reehdtst®so maqe&nqpﬁ% btrséaort& rld€an Q.?e%ot gséte%&ﬁeoaw

noi st ure gas t ake- out port In € Interior space of

tchmbinitigad’ fealon sireRGdl Emnent, orathlahﬁl&a SHEMEAARY bNdls feed
catal yst layer fornmed on the inner wall face of the

#bo asd aeercian sdcturebmnonaitiondhaicwiet sidepairgd moisturdigas
outlet side, a heater to heat the reactor, and a

daketaut port Resitiongd mgaingt fach other, fagefiectr plgeed oppesitaly to the
cool and with the reactor for generating

?%re reactor,
987 {eqst gott &"Hdvee'sturﬂ/@%g@?%%cw&xwg@ﬁ intesipt Spargept the

orr]g}nteh Bhed ongac o?na %% u USt | gtﬂgb&/ata?yst %yer Brmed on the inner
wall face of the afore-mentioned reactor structural component on the outlet side,
a heater to heat the reactor, and a cooler fixed to the outer surface of the reactor
to cool the reactor; and with the reactor for generating moisture to make
hydrogen and oxygen react under conditions of non-combustion by allowing
hydrogen and oxygen fed from the gas feed port into the interior space of the
reactor to contact with the afore-mentioned platinum coating catalyst layer to
activate the reactivity, the afore-mentioned cooler comprises a cooler on the
outiet side and a cooler on the inlet side, and the afore-mentioned cooler on the
outlet side comprises a heat dissipation body substrate having a heater insertion

hole in the center to fix to the outer surface of the reactor structural component

(10)
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hydr ogen and oxygen fed fromthe gas feed port into
the interior space of the reactor to contact with the
af ore-nmentioned platinumcoating catal yst layer to
activate the reactivity, the afore-nmentioned cool er
conprises a cooler on the outlet side and a cooler on
the inlet side, and the afore-nentioned cooler on the
outl et side conprises a heat dissipation body
substrate having a heater insertion hole in the
center to fix to the outer surface of the reactor
structural conmponent (10) on the outlet side, and a
Prk ¥l oiléttaffe, @hd NP Blurdl @R bf ABaib@Eislioh R iAttated
vertically in parallel on the area exc uglng the part

wheetically meparalel en N hied Bluding Mepart Wheretthe Bidi&hRnidhed
the heat dissipation body substrate exists, and the

dieates -ingantidnoheld anotheehieat Wissipationbady sibdtrateosrists, o he

heat di ssipation bod substrate fixed to the outer

sAfereanentigned geolercaw itlhe inletrside gemprises rp beetndissipatioh ody
et side and a plural nunber of heat dissipation

LSE‘L}?‘&B ¥Rt Q1 the quish syricernt dhe regrioe stpidurgrcompagent on the
. ical |y i |lel. [0021] T t
THEEHEF 3 4drhl R pter of Bl Fpieplon, berliimig et S et
o | _ |
HssipidH By sub ey i@ 00 oG W th
P Thd PR3&Mt Jﬂ_ﬁéﬁtim S%%héd;iﬁ%léi}noé‘, gl feifni 1 or

alm4, according to alm?2, 1's nade sOo'tha

[orighe, i9imddecsd1gat atles@bdathicRifalRfipoRéntbrCHe!lifbt S8e e
inlet side and the height of the heat dissipation

povidedfwith adwaleer on the outlet side are nmde to be
the sane or the height of the heat dissipation body of
{1922k othecprosgnt inveptianuad daimedde Glaim e decdrdigh ér Clae 23]s
The present invention as clainmed in Claimb5, according
rgdesq ittt Sie heioht ehie heatrissipation bagly(of 8 cpplghan bRkt gide
Qﬁdﬁ Eh%r héigcht %ﬁr ?t\n/el geeaq o%%:tpa oennbct:cj}eofhaeggoler on the outlet side are
made to be the same or the height of the heat dissipation body of the cooler on
the outlet side is made higher.

[0023] The present invention as claimed in Claim 5, according to Claim 2, is
constituted so that a plane-shaped heater is provided between the heat
dissipation body substrate of a cooler on the inlet side and the outer surface of
the reactor structural component on the inlet side.

[0024] The present invention as claimed in Claim 6, according to Claim 2, is
made so that the heat dissipation body substrate of the cooler on the inlet side is
directly fixed to the outer surface of the inner part of the reactor structural

componant on the inlet side, and a brim-shaped heater is directly fixed to the

outer surface of the outer part of the reactor structural component on the inlet
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di ssi pation body substrate of a cooler on the Inlet
side and the outer surface of the reactor structural
conmponent on the inlet side. [0024] The present
invention as claimed in Claimé6, according to Caim 2,
is made so that the heat dissipation body substrate
of the cooler on the inlet side is directly fixed to
the outer surface of the inner part of the reactor
structural conponent on the inlet side, and a
bri m shaped heater is directly fixed to the outer
surface of the outer part of the reactor structural
cggponent on the inlet 0 1) side. [0025] The present
invention as claimed in Claim?7, according to Claim?2
000257 aihen plesent invartone ddidbd INEIAIRY, atécr@ihd e CRim osly
substrate of the cooler on the inlet side s fixed to
t GlainoBitie mada sb dat thefheabhdissigionh bodyssubsRits bhltheOBROGIE thie
on the inlet side positioned at the inner side part
dnlet side isdxee to e outer surfasd of thetrbactanstrecturat norhpanenbdn thee
reactor structural conponent on the inlet side, and a
Hedgt eifle pesitianed &b thedprRgs sidetnad o thesheaterreasdixed ta the outer
outsi de, part of the reactor structural  conpaonent on
OR3P P8 gpador, kil FERpRst ghdbe it s prdisoheater is
Lavent i  ped_in,Cl aim according t
G BRlveel' iR, Rl el B IR, onleq ol e R sl

%mmﬁ bR ihé}ﬂ@ysigélgﬁ @Qbﬁatgngpr%? cool er on the

t s!de Is direc Ixed to the outer surface of
[do2epuUTRe BrRsBRihvedtion BE clafdd A Claift 8UsdcHidflg ©XERANE

on the outlet side, and the heater is directly fixed
1Chalinl¥e is soanadethatsthe testulissipatidnpan ebstats 6flike Codidreh the
side by making the heater inserted into the heater
orbat stdeds dinexitiy finertile toe otthesurfact ef the wutsite paxttdf die eacter
%0027] The present invention as clainmed in Claim9,
Fetyral srranent o theoutlet sidg, anghtiee heajerig direglly fixedtto the
h | SSi pation body i.s de to, be
re%a or %{nsicsim%?component Xn e onlﬁet side by ma%ing the heater inserted
into the heater insertion hole made on the cooler on the outlet side.
(0027] The present invention as claimed in Claim 9, according to Claim 1 to
Claim 8, is made so that a heat dissipation body is made to be a
thin-plate-shaped heat dissipation fin or a rod-shaped heat dissipation pin.
{0028] The present invention as claimed in Claim 10, according to Claim 1 to
Claim 8, is made so that the outer surfaces of the reactor structural component
on the inlet side and the reactor structural component on the outlet side are
made to be round-shaped, and the heat dissipation body substrates of both
coolers are made to be either round-shaped or square-shaped, and the heater

insertion hole installed on the heat dissipation body substrate of the cooler on

the outlet side is made to be round-shaped.
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t hi n- pl at e- shaped heat dissipation fin or a rod-shaped
heat dissipation pin. [0028] The present invention as
claimed in Caim110, according to Claiml to CaimS§8,
is made so that the outer surfaces of the reactor
structural conponent on the inlet side and the
reactor structural conponent on the outlet side are
made to be round-shaped, and the heat dissipation body
substrates of both coolers are nmade to be either
round- shaped or square-shaped, and the heater
insertion hole installed on the heat dissipation body
r outlet side is de to
02y ¥4 ghéechiifiveiith S sBBued iadl L€ asferifech ciin o
cbiainiTed id Fhaflo oMbl theAREABA 1D HebOa Fellih & Bloviah Bz

is made so that the heater to heat a react

yindridsidacyof thereadty | ndri cal face of the reactor.
[0030) The present invention as clained in Claim1l2,

40036} diThe pteserllimientidn as claifiedi inClimi 12, BEERdIRPtd ORIM 4 or
heater is made to be brimshaped. The present
iGiaiend.i is inadgssacthal anhgaten isCmailentd Be tiris-$hapeddneETHeaprbsent
constituted so that a noisture generating and feeding
Apygation gsclpiged ipclaim #3. dsifupganentaily canstituted 89 thaba moisture
generﬁ{?ie% g?oi ture stjpulated in Claiml. Effects of
RSP oL ATY JRedit #Dearehs 15, eensiutech:biint teiig 1o reactor for
i Q4 t e-shaped heater is directly
%?ﬁ%%ﬁr{ggﬁ@%gﬁeosg Q?ttegﬁ'rﬁellg@'ﬁ'of the reactor structural
conponent on the outlet side through the heater
i nsertion hole nmade on the heat dissipation body
Effbad ofah€ Iméntiohe cool er on the outlet side, and a heat
di ssipation finis installed only on the part
[9281]udihegpresent rfventibnnie Rbhstinged Beahatra plaeesHahed hagtkbeisof
t he heat dissipation body substrate of the cool er on
dirpstiy fixeceto thipduitdr gurfaesodi the rehddor stactural component on the

outlet side through the heater insertion hole made on the heat dissipation body
substrate of the cooler on the oullet side, and a heat dissipation fin is installed
only on the part excluding the afore-mentioned heater insertion hole of the heat
dissipation body substrate of the cooler on the outlet side for cooling the reactor
structural component on the outlet side. Accordingly, heat from the reactor
structural component on the outlet side is directly transferred to the heat
dissipation body substrate without passing through the plane-shaped heater,
thus achieving substantial improvements In heat dissipation characteristics
(cooiing characteristics) compared to the case wherein the plane-shaped heater
is installed between the heat dissipation body substrate and the reactor
structural component on the outlet side. As a result, the present invention can

generate moisture at approximately 2 times the amount of moisture generated

(13)



structural conponent on the outlet side. Accordingly,
heat fromthe reactor structural conponent on the
outlet side is directly transferred to the heat

di ssi pation body substrate w thout passing through the
pl ane- shaped heater, thus achieving substantia

i nprovenents In heat dissipation characteristics
(cooling characteristics) conpared to the case wherein
t he pl ane-shaped heater is installed between the heat
di ssi pation body substrate and the reactor structura
conponent on the outlet side. As a result, the present
icoMRIMtibRENy GAA sa | Lt

PRy S0 St AR NG S 1P ROl Ol i atou
GIO0vA50(0 avhilé byiploRidg 40 Shall-sikdditeattor' bﬂﬂn# hfdisture.
tenperature hi gher than about 400-450C while

0a3Rby iThg starbuss nuirforrsance dande as¢emding Ovel@iti edfathieNGhoisture
moi sture. [0032] The start-up performnce and
senarainangrrasatut iis Jmprovech beeatise tthe glangahieped hegter of the

g%pcgrﬁat us iE i npr oved because the pl ane-shaped heat er
gtrugtirgeeampanent o e sutiesidsols arrdedn atmennensueh that

Biedfedd 3"{3?@%*?%@@@3%3?%@ﬁ%@t%fs\g&ﬂfgﬁgiﬂﬂ Pt
e By A R P
HI8SlbaiRH ittedb Ad thE iRk of ﬁ@étﬂna.?lﬂﬁ ?fgﬁpeuglfl)é rb%l#i@g}e%ﬁcéor

maki ng the reactor go up to

§6 6y fo thé tehRedtiredf tHarsiff of AsGbh.pt i on of Drawi ngs
[0033] Figure 1 is a front view of a reactor for

generating noisture with regard to a first enbodi nment
of the present invention. Figure 2 is a side view of
Brigt Depgriptios pfderawings raw materi al gas, of the reactor

E:%)\ivn in Fi qur e 1. Figure 3 is a side view of the
B Fiatrash 4 Bontiview oh rencipidoggeneraing mgisure with rogard

to a first embodiment of the present invention.

Figure 2 is a side view of the inlet side, for raw material gas, of the
reactor shown in Figure 1.

Figure 3 is a side view of the outlet sids, for the moisture gas, of the
reactor shown in Figure 1.

Figure 4 is a longitudinal cross sectional view of. the reactor shown in
Figure 1.

Figure 5 shows another example of a cooler on the outlet side, for the
moisture gas, of the reactor shown in Figure 1.

Figure 6 shows the temperature distribution (radial) in close proximity to
the inner wall of the reactor structural component on the outlet side 2 of a reactor

for generating moisture with regard to Example 1 in Figure 1 to Figure 4.
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reactor shown in Figure 1. Figure 4 is a |ongitudina
cross sectional view of the reactor shown in Figure
1. Figure 5 shows another exanple of a cooler on the
outl et side, for the npisture gas, of the reactor
shown in Figure 1. Figure 6 shows the tenperature
distribution (radial) in close proximty to the inner
wal | of the reactor structural conponent on the outl et
side 2 of a reactor for generating noisture with
regard to Exanple 1 in Figure 1 to Figure 4. (14)
Figure 7 is a longitudinal cross sectional view of a
react OrFigpe 7 geNen@Hdit0Ginai0 cks! Sackibrial VIS RIFCE e8ctd for
ot her enbodi ment of the present invention. Figure 8

i generaihgimaistere ofth trespaceact am otep vembadlinkérd Usfethé. present
Figure 9 is a side view of the right side of the
riegBtion. shown In Figure 8. Figure 10 is a

| ongi tudi nal cross sectional view illustrating another
enbodi fgwe 8fs aplandewsf thegpacienshpwp imijgweiZst ure of t he

AR b B o S S
o R 014 BRI s 5 Bl
S8 U e Ao B O TR

af or e- FRyid ANed diagraneiladtiatifg thditshpeératd &Q{iﬁdttfaﬁ ig%hﬂal)ﬂ%

the same position as that in Figure 11 w
cleae poxinfitgio thgdmrer abil 6theTasttor seudtiralosmpbhent 3n tifd dLEE

13 is a diagramillustrating the afore-nmentioned
p@qﬁeﬂ@tmmctor for generating moisture in Example 2 as shown In Figure 7
to Figure 9.

Figure 12 is a diagram iilustrating the afore-mentioned temperature
distribution (radial) at the same position as that in Figure 11 with the reactor for
generating moisture in Example 3.

Figure 13 is a dlagram iliustrating the afore-mentioned temperature
distribution (radial) at the same position as that in Figure 5 under conditions
when a cooling fan is in operation with a reactor for generating moisture in
Example 3.

Figure 14 is a diagram showing the relationship between the volume of
moisture generated and the temperature, and the like, of a reactor when the
height of the heat dissipation fin of a cooier is varied.

Figure 15 is a longitudinal cross sectional view of a conventional
reactor for generating moisture.

Figure 16 is a diagram to show the relationship between the
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distribution (radial) at the same position as that in
Figure 5 under conditions when a cooling fan is in
operation with a reactor for generating noisture in
Exanple 3. Figure 14 is a di agram show ng the

rel ati onshi p between the volunme of noisture generated
and the tenperature, and the |like, of a reactor when
the height of the heat dissipation fin of a cooler is
varied. Figure 15 is a longitudinal cross sectiona
view of a conventional reactor for generating

nmoi sture. Figure 16 is a diagramto ShOM/the

[tehpbafis bi PredBbMERINthE Réactidnlrate &rfhga r Ogen oxygen

reactor and the reaction rate of

Fi gur e Figlre 37 s ssdhematic view bEWe@éactd?@oﬁt@s’!iﬁb or for
testing. Figure 18 is a side view of the outlet side

of t he Figgoe 1®is sstidavwiew of the guliat sidé of theirgantar shéwh m Rigure
schematic view of another reactor for testing. Figure
A3.1s a si de view of the outlet side of the reactor

shown :’T@i % 19. Figure 21 is a |longitudinal cross
sectio u’% @ﬁa%chﬁmﬂcéwvbﬁfﬁfﬁg‘erfﬁﬁp@ffﬂf@sg@ﬂaer ating

25" s EUBreb oot 250 Biuet e iR By Aot

Fi gure 21. Figure 23 Is a diagram show ng the
rel ationship between the volune of noisture generated

by usi ?@u?é"% r!@@ﬁ&{glﬁ&m&& EbAiBhA dchemBtd VW Bf 4%

and the tenperature of the reactor.
moisture generating apparatus in which a reactor Is incorporated.

Figure 22 is a plan view of the moisture generating apparatus of Figure
21.

Figure 23 is a diagram showing the relationship between the volume of
moisture generated by using the reactor shown in Figure 17 to Figure 20 and the
temperature of the reactor.

Figure 24 is a flow diagram of a moisture generating and feeding
apparatus in which a reactor A for generating moisture in the present invention is
employed.

Figure 25 is a plan schematic view of a moisture generating and
feeding apparatus,

Figure 26 is a longitudinal schematic view of a moisture generating and

feeding apparatus.

List of Reference Characters and Numerals

[0034] A Reactor
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Figure 24 is a flow diagram of a noisture generating
and feeding apparatus in which a reactor A for
generating noisture In the present invention is

enpl oyed. Figure 25 is a plan schematic view of a

noi sture generating and feeding apparatus. Figure 26
is a longitudinal schematic view of a noisture
generating and feeding apparatus. List of Reference
Characters and Nunerals [0034) A Reactor (is) B
Tenperature Regul ator H2 Hydrogen gas 02 Oxygen gas
G M xed gas W Miisture gas L Gap V Interior space a

I nclinagi qBmpBaie Rpglifter PET 1 Pheral edge of a reactor
| Reactor structural conponent on the Inlet side 1 a

Gas f eed: piadogdn Gagct or structural conponent on the
outlet side 2a Misture gas take-out port 3a, 3b
Ref | ect@r Oxygéreddsect or fi xi ng bol t
G Mixed gas
W Moisture gas
L Gap
V Interior space
« Inclination angle of the peripheral edge of a reactor
1 Reactor structural component on the Inlet side
1a Gas feed port
2 Reactor structural component on the outlet side
2a Moisture gas take-out port
3a, 3b Reflectors
Refiector fixing boit
Spacer
Platinurn coating catalyst layer
Barrier coat

Platinum coat

© @ N U &

Barrier coat mounted on the reactor structural component on the
inlet side

10 Barrier coat mounted on the reflector

11 Welded portion

12 Fixing hole for the sheath-type thermometer

13 Plane-shaped heater

amn



5 Spacer 1 6 Platinumcoating catalyst |ayer 7
Barrier coat 8 Platinumcoat 9 Barrier coat nounted on
the reactor structural conmponent on the inlet side 10
Barrier coat nounted on the reflector 11 Wl ded
portion 12 Fixing hole for the sheath-type thernoneter
13 Pl ane-shaped heater (17) 14 Heater press 15 Cool er
151 Cooler on the inlet side 152 Cooler on the outl et
side 15a Heat dissipation fin 1 5b Heat dissipation

body substrate (fin substrate) 23 Heater
insertion-hole 17 H2 sensor 18 Cooling fan 19 Bolt

(heat er1g¥i@as grdst ) 20 Bolt (bolt for the cool er
fixing) 21 Fixing hole for the heater control

t her nomBt®@jolet2 Fi xi ng hole for the thernoneter to
nmonitor reactor's tenperature
151 Cooler on the inlet side

152 Cooler on the outlet side

15a Heat dissipation fin

15b Heat dissipation body substrate (fin substrate)
23 Heaiéf—iﬁser&on'ihéie

17 Hzsensor

18 Cooling fan

19 Bolt (heater press bolt)

20 Bolt (bolt for the cooler fixing)

21 Fixing hole for the heater control thermometer
22 Fixing hole for the thermometer to monitor reactor’s temperature
24 Mixer

25 Gas filter

26 Heater

27 Filter

28 Mixture gas take-out port

29 Lead wire for the heater

30 Case body

Best Mode for Carrying Out the Present Invention
[0035] {The First Embodiment] Embodiments of the present invention are

described with reference to the drawings hereunder. Figure 1 to Figure 4
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24 Mxer 25 Gas filter 26 Heater 27 Filter 28

M xture gas take-out port 29 Lead wire for the heater
30 Case body Best Mdde for Carrying Qut the Present

I nvention [0035] [The First Enbodi ment] Enbodinents of
the present invention are described wth reference to
the drawi ngs hereunder. Figure 1 to Figure 4 (18)
illustrate the first enbodi nent of the present
invention. Figure 1 is a front view of a reactor for
generating noisture. Figure 2 is a side view of the
inlet side of the raw material gas. Figure 3 is a

siingigratd thw/fikk einbeyIABAY &ﬁhéﬁr@&:@fnvhﬁ}%nm)kﬁbéérﬁs agl?oip view,

Figure 4 is a longitudinal cross sectio Vi ew

raf aaeactor for gegerating imoigure"OFiglrd8is al SHE3Rdw BEhE ifbSud &
Figure 1 to Figure 4, a reactor for generating

ﬁm svumatenal gas. f Bigoed isra side viewdf tietbutel didofths mokhaRe
conbi ning a stainless steel (SUS316L) nade reactor
ﬁaFu cigward ig8 ipseitdine! oross seetiona! slewsif the réacordor genetating
str l.iCt ural conponent on the outlet side 2 positioned
MPEWe each other, and welding them hermetically.

Iof RefBrl s RO iR e or bl petire A s
(EERE T ot SRR o R S 55

(SUSSL) Hago reRE Qs EbrtbcHenE SBRARE 88 1' i Ul
ide 2 1s equipped wt
stnucturai component on the outlet side 2 positioned against each other, and
welding them hermetically. The afore-mentioned reactor structural component
on the inlet side 1 is equipped with a round-shaped recess with a flat-shaped
bottomn therein, and a gas feed port 1a communicates with the inside of the
recess. The reactor structural component on the outlet side 2 is equipped with
a round-shaped recess with a flat-shaped bottom therein, and a moisture gas
take-out port 2a communicates with the inside of the recess. Furthermore,
flanges are formed inwardly on the peripheral edges of both reactor structural
components 1, 2, and both flanges are positioned against each other and
hermetically welded 11.
[0037]) The centers of the round disc-shaped reflectors 3a, 3b are positioned
against the gas feed port 1a and the moisture gas take-out port 2a of both
reactor structural components 1, 2 respectively, and are fixed to both reactor
structural components 1, 2 by using the fixing bolt 4 with a gap L located
between the bottom faces of both reactor structural components. The stainless

steel (SUS316L) made reflectors 3a, 3b are made so that their diameters are
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a round-shaped recess with a flat-shaped bottom
therein, and a noisture gas take-out port 2a

conmuni cates with the inside of the recess.
Furthernore, flanges are fornmed inwardly on the

peri pheral edges of both reactor structural

conponents 1, 2, and both flanges are positioned

agai nst each other and hernetically welded 11. [0037]
The centers of the round di sc-shaped reflectors 3a, 3b
are positioned against the gas feed port la and the
noi sture gas take-out port 2a of both reactor

SN P SOTVISH B ARt T, 2, 2o
tbGad) | Ks"BobRib Pi‘gu\P%hhtrf% hbral 86 @efse&# th8 CERRR ?QeSb

bott Om faces of reac struc ral” conponents

Hoeitished a4ehsest bofhl rR8btof ﬁk&%&ﬂeﬁtaommﬁawté @if be&*e%kh'é& to 88

are made so that their dianmeters are slightly

dapdrécewith haindlidetion angle di amesé mixedQas tdmovvemﬁ Grom the gas
recesses. [0038] As shown in Figure 4, the peripheral
dersnoriota eandlowaiut srooathly iraathef:‘ltltenorppatnd V dueetih the imclirttion
bot h reactor structural conmponents 1, 2, are finished
@poiBe @ it i r daw Ui it 9P| hetweamtheoreflasigl 3bzandTHhe reagiod

S rF?Lovvedlnfromt as feed port 1 a can flow
gﬁ\mg B‘I’?R‘V‘eﬂh?‘lb‘“ﬁﬁ’é‘"?‘rﬁ'%q &N §5%YE%‘ 'vcadaed fftSeftsze heat

ﬁéé'aér'&? Egﬁor@@ |§n8° ?uﬁ'g ?aé%ﬁto yer E r ¥ ehl?ﬁ%? {‘?ﬁmﬁ?f&t
gﬁ‘;ﬂgﬁr,gﬁ% mé*eﬁg?& n prevent |ocal and intensive

eat ration e plati num coating cat al yst

[owger TthePstsretrhaiBHocRARiniRt cddiRg cﬂﬁ?létﬂ% 8lis RMfEd Bh e

reflector 3b. [0039] The afore-nenfioned platinum

eathé | arga Caft tley Binerl aydticed of thd BUB 6 OMmalid Gead®dit ingt@biea
of the inner surface of the SUS316 nade reactor

sompaneot ¢rl thegotigasider.  dihe platingra icbatingsiathlysPlaydrttis made
B;la gft a:u %ﬁ%gd%agalrr?e% cgzit7a;n)<list}|e ng r?urm Soaltg f%%g thereon.

[0040] A TiN-made barrier coat 9 and barrier coat 10 are formed on the inner
surface of the reactor structural component on the inlet side 1 and the outer
surfaces the afore-mentioned reflectors 3a, 3b. The barrier coats 9, 10 are for
preventing local heat liberation by means of the metal catalytic action on the
surfaces of the reactor structural component on the inlet side 1 and on reflectors
3a, 3b.

[0041] The temperature regulator B of reactor A comprises a temperature
regulator on the outlet side B1and a temperature regulator on the inlet side Bz.
The afore-mentioned temperature regulator on the outlet side B1is made up of a

brim-shaped heater 13b to heat the outer face side of the reactor structural

companent on the outlet side 2, a regutator (not illustrated} for the on-off control

(20)
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up of a TIN-made barrier coat 7 and the platinum coat
8 forned thereon. [0040] A TIN-nade barrier coat 9 and
barrier coat 10 are formed on the inner surface of
the reactor structural conponent on the inlet side 1
and the outer surfaces the afore-nentioned reflectors
3a, 3b. The barrier coats 9, 10 are for preventing
| ocal heat |iberation by nmeans of the netal catalytic
action on the surfaces of the reactor structura
conmponent on the inlet side | and on reflectors 3a,
3b. [0041] The tenperature regulator B of reactor A
e
o e e ) R B Bl ¢ np SR 14T Lot el 3 68
Thwetiedidy 2- nent i oned tenperature regul ator on the
outlet side Bi is made up of a brimshaped heater 13b
t[004% at Theh tempetaturef regetator dm Ofe i $i€0B205 mHide GpUsRk
conponent on the outlet side 2, a regulator (not
i rimishapad beater b3a, atregubatorthbt itustriated) for (HR0ON-off cérivel of the
eater 13b, and a cooler on the outlet side 152 to

fer {3 apd aceeler enthe fndet skigt 15¢ to esiolibe 2eactm©n He Miebside
Henperature regul ator on the inlet side B2 is made up
of a brimshaped heater 13a, a regul ator (not

JOPAIF e St onkee? RirRrshpl eflers) 438, d3bo giiamre
IsBRafde thlﬁfblétg-eaddrﬂlﬁk-s?lﬁg& heaters 0514 %lticy%s tclg%d fixed. tg the

af ore-nmenti oned brimshaped heaters

ddzfetor SOudtdval €smpgdibRts Bl 21b§-medid &k@%nﬁﬁ@&%—%h‘%ﬁ@& Rtater

are attached to and fixed to the reactor strlUctura
prespeEnthl 946., Spebificallp.aassholvntin EigurdMahe banmeshapaPRéhter

heater presses 14a, 14b. Specifically, as shown in
P dhg eutiet sidec 18l isvshepad dile e btimrwitton dninaleo ouler Wiasneler
&1_3b I's shatﬁed like a brimwi th a smaller outer

[BOMEL & the present invention) than the outer diameter (228mm ¢ ) of
the reactor structural component on the outlet side 2, and is directly fixed to the
reactor structural component on the outlet side by a boit 19 through the
mediation of the round-shaped heater press 14b having the same diameter as
that of the brim-shaped heater 13b. The brim-shaped heater on the outlet side
13b Is installed only at the intermediate part of the reactor structural component
on the outlet side 2, thus making it different from the afore-mentioned
conventionaliexgmpfe in Figure 15.
[0044] On the other hand, the brim-shaped heater on the inlet side 13a is
formed in a brim shape having nearly same outer diameter as that of the reactor
structural component on the inlet side 1, and fixed to the reactor structural

component on the inlet side 1 by a bolt 19 through the mediation of the

round-shaped heater press 14a.
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(180mm o with the present invention) than the outer
di aneter (228mm 0 ) of the reactor structura
conmponent on the outlet side 2, and is directly fixed
to the reactor structural conponent on the outl et
side by a bolt 19 through the nediation of the
round- shaped heater press 14b havi ng the sane dianeter
as that of the brimshaped heater 13b. The
bri m shaped heater on the outlet side 13b Is
installed only at the internediate part of the reactor
structural conponent on the outlet side 2, thus

4319 Thb afbrbhfinBéred’ y |
\r}ggtgi']onal exait ptgﬂﬁdn@%z?go@gge?gor@gﬁe} gﬁ%gg&(%éide

hathdredith thdwutensa iagad tHeasidsr stctuRP compdientSrdRe MRR sids
formed in a brimshape having nearly sane outer

ol antba evolersiSe hat the butldt side adisdred to thd butet sUrfake BPIE PERAr

on the inlet side 1, and fixed to the reactor

Stugeital camponeshpo HYenmeutishsida . | The codlerits: on itye midaide 149
h the nediation of the round-shaped heater

Bﬁr’]'r@'fe?qi!ea a wio&ﬁ*@e%mésandme?rﬁwmq vg’weajzséﬁmrm; Hemt
1 ler 15t on. inl et si t
SIBBAT i 158 08’ a7 tnprhdlEl ey ik f@pa?utzs%%%?ﬂa%t
i i | 52 on. t tlet
HtslpBlor B Suiidfen 190 B0 hntif Pioflor5 g med S P position
SbiresploHdIAY inAFENPRANG brﬂﬁtsﬁa%d%alc???%é%;ﬂ&b&t 2glhe cool er

151 on the inlet side is forne e a square-shaped
(aBEr Afishawn InTRigge 3l andrFigurei4, fhedcodRiFshbe hd 6dtlet side,
di ssipation fin 15a and an approxi mately 5nmthi cﬁ ?I n
puatvisier andhe sidebf the iresiop atricmrabeiyponsisdnrthé extel 5ild 205
shown in Figurel5, and is fixed to the position
Bode &8RS adhaad dispipation| bpdy subdiraten I 5nors hhick ch eatdrdmsedtda
Eg a;ﬁbglt 20. [0046] As shown in Figure 3 and Figure
le 47 having ap e diametae of (1P0am Igj made inpthey penter ofnthehe

%%L%ge‘gapfegeﬁerafa %%E‘.igeritio%t tgol“cli%rtéjurbgllratg,oa dogepri]ltlralo ﬂurﬁmgg c?futthleet
60mm high thin-plate-shaped heat dissipation fins 15a, made like the teeth of a
comb, are disposed on the heat dissipation body substrate 15b. In this -
embodiment, the cooler 152 is made as an integral unit fabricated with an
aluminum alloy made heat dissipation body substrate 15b (approx 10mm thick)
and heat dissipation fins 15a (approx 2mm thick, 60mm high) are employed.
[0047] In Figure 1 to Figure 4, a thin-plate-shaped heat dissipation fin 15a is
utilized as the heat dissipation body. However, it goes without saying that a
heat dissipation body of any shape can be used. For example, a rod-shaped
heat dissipation pin can be used. Also, it goes without saying that afthough a
square-shaped heat dissipation body substrate 15b is employed in the present

embodiment for the cooler 152 on the outlet side and the cooler 151 on the inlet
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made up of a heat dissipation body substrate 15b on
which a heater insertion hole 23 having an inner

di ameter of 190mmis made in the center of the
squar e- shaped heat dissipation body substrate, and a
pl ural nunber of the 60mm high thin-plate-shaped heat
di ssipation fins 15a, nade like the teeth of a conb,
are di sposed on the heat dissipation body substrate
15b. In this enbodinment, the cooler 152 is nade as an
integral unit fabricated with an alum num all oy nade
heat di ssipation body substrate 15b (approx 10nm

0 e o B B S BT 22T
| b- ~shaped heat. dj ssipation fin 15
Tou, i, BLYE Bl R R
R i 9o 1 oot (oS0 Rl

o7 8ymks [xad=166pa3i ) rof URBURIEhMISE B¢, Nadifg a! '
sayi ng that although a square-shgage&darﬁéeigfoﬁpgg}gg?l?%n

Souy ¢ sabthieraneawhéia the heatdisyigion fint 158 dPHRS SBke-mentioned
enbodi ment for the cooler 152 on the outlet side an
fret disrinaion bedy subsirate 16b iscnot(iBe3lled; tdémprolie tHehmpneability
Erﬁr&l oyed coul d be a round one or the Iike. [0048)

fi Ak theyime ieR the copling: tans18 jst opesated sisrwdll as to
r 152 on the outl et

t e _af.ore-nentjoned coopl e
I B o Bip 14 oLihg PUNS prrBance e soaler 152is
éianalgs-) of through holes 15c, having a dianmeter of
approximately 6nmm O on the area where the heat

ppI Gxi at el y 6 e the he
23 pat Saeit e ko e R’ fo TRRRGnneiRh of e

hagierqresst PeardCZ0@aijnbick ¥ fixitHy BRI S0l 15 NCAddoliin rd/@e n
ease

the cooling fan 18 is operated as well as to 1nc
thh eraset emtwpdimend, teough Ittt heighe ofe hbNaiRRaich BNES obihe
the cooler 152 is enhanced.

cooler 151 on the inlet side is made to be 25mm, it can be made to be 60mm,
which is the same as that of the cooler 152 on the outlet side. Furthermore,
according to the present embodiment, though it is constituted so that a
brim-shaped heater 13a is installed on the reactor structural component on the
inlet side 1, it can be constituted so that a brim-shaped heater 13a is not installed
on the reactor structural component on the inlet side 1.

[0050) Before the moisture gas is generated, it is normal that the N2 gas is fed
into the reactor A and a purge treatment is conducted in the reactor A. At this
time, the peripheral part of the reactor A is cooled with the afore-mentioned
purge gas. Therefore, the reaction rate of moisture generation when moisture

starts being generated is lowered, thus increasing the amount of non-reacted

gas unless the peripheral part of the reactor A is heated to raise the temperature.
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[0049] Wth respect to Figure 2 and Figure 3, 19
designates a fixing bolt of the heater press 14 and
20 designates a fixing bolt of the cooler 15.
According to the present enbodi nent, though the

hei ght of the heat dissipation fins 15a of the cooler
151 on the inlet side is made to be 25mm it can be
made to be 60mm which is the sane as that of the
cool er 152 on the outlet side. Furthernore, according
to the present enbodi nent, though it is constituted so
that a brimshaped heater 13a Is installed on the

' B hfoFe-MblitioRbY bim-shapRP heAll: £33 ik I z_ehriJaﬁf1 %htdz%olhgabée

can be constituted so that a brims aped eat er

riot pirgetgds| enti tiesset hssotiatet ProbRinisClNEaMr $94EQNEBlf&8,
the inlet side 1. [0050) Before the noisture gas Is

Rpeeated whien Ihe pedpheoalipatt of thetreadier ABedsInaisty teebk hédlédto
the reactor A and a purge treatnent is conducted in

traige the derpperplurest Agepriingt tonthe priesert eeripidimeit, fhaugh o is
the et to[h?ﬁ%‘)s cooled with the afore-nenti oned
Y a§§° imshaped ieater d3a s installedton thy remetosstuctural
B R B TS B BBt
I t { A
ﬁ%ﬁﬁ"&% oo e BEE Qtindihata poTeRf fad'side)'dt e

adatgeArent i oned bri mshaped heater 13a is utilized to
prevent cooling due to purge gas and those associ ated
probl ens. Heater 13a is, therefore, operated when the
peri pheral part of the reactor A needs mainly to be
heat edExample 4i se t he tenperature. According to the
resent enbodi nent, though it is constituted so that
OBl rficspringdo irigure i ta Bigures4.i the resiclopd s anhmsteratiarheter

Al ke a?gr&‘%%%éﬁbvé%&%e%&é@ém%&%é SPRORSY B 6
@%E;é&%aﬁé ;Hngg él% ger ?falée}négmgé entl ¢S Irqeas echv s,rthg pe?ltragt!)rs
3a, 3b have a thickness and outer form of 3mm and 204mm ¢, respectively; the
gap L with the reactor structural component on the outlet side 2 is 1mm and the
gap L with the reactor structural component on the inlet side 1 is 1mm: the length
of the tapered face is approximately 2tmm (inclination angle « =8 ) a
platinum coating catalyst layer 6 is 0.8 um (TiN barriercoat 7=5um + pt coat 8
= 0.3um), and the barrier coats 9, 10 of the inner wall face of the reactor
structural component on the Inlet side 1 and of the outer surface of the reflectors
3a, 3b are TiN (5 1 m), respectively.

[0052] Also, reactor A is made so that the heat dissipation body substrate 15b

of the cooler 15 has the external dimensions and thickness of 235mm x235mm

and 10mm, respectively; the inner diameter of the heater insertion hole 23 of the

(24)




Exanpl e 1 [0051] According to Figure 1 to Figure 4,
the reactor A has an outer dianeter and thickness of
228mm 0 and 37nm respectively; the interior space V
has the thickness and inner dianmeter of 17mm and
216mm O, respectively; the reflectors 3a, 3b have a
t hi ckness and outer form of 3mm and 204nm O,
respectively; the gap L with the reactor structura
conponent on the outlet side 2 islnmand the gap L
with the reactor structural conponent on the inlet
side !l is 1 mm the length of the tapered face is

PR Bl BT 15300 0 B0 ol i o
begalis 80mER e Height 3 the ezt didsiz@iah s 1?Eopm§k£o<§l}r' orﬁtﬂg ifi&e
| face of the

barrier coats 9, 10 of the I nner wa

retdeciSis 25nim LhidunedhicRAER OF BRMINGN1. B, | FuRkerMoRe thb G
of the outer surface of the reflectors 3a, 3b are TIN

(cBangete) of thebira-chaped| hpatef 085R]matlesto ber6dmney (Heitin pRES
so that the heat dissipation body substrate 15b of

t1and plengtsbppedheater i thiskl.er nal  di mensi ons and

thi ckness of 235mm x235mm and 10mm respectively; the
ilgf#ﬁ dMiERdeacionA was healadelo apReximataly [R9P350C oby tthe

B B i Pl k. Sod P B
BEC A, o208 7, L TRLER S0 U ok B S 1408 8C)
A Bt S BRI i, S AR5

tedictor Strabkral thppheit €2 ShARE Jodifn 6 1.5MM Gdvardy -frohP §33)
After reactor A was heated to approxi mately 300-35090

biptinuve coplirgneatslpstiaykr fecat the rbdctot bieuctirsiesbngident on the
i ncluding 02 and H2 (02=101/mn and H2=101/m n) was
pullet isigec? twas maasured usisp aclemperatusendetestog insefted ihiq carntd
lix%dttg. the reactor structural component on the outlet side 2.

[0054] At the time of measurement, the cooling fan 18 of the temperature
regulator B was brought to a halt, and the temperature of the brim-shaped heater
13a was set at 350°C. Figure 6 illustrates the results of the measurement.
The test results reveal that the temperature (maximum temperature part) of the
reactor structural component on the downstream side 2, in the vicinity of the

periphery of the reflector 3b under conditions that the volume of moisture

generated is 10SLM, can be suppressed approximately to 440°C.

[0055] [The Second Embodiment]
Figure 7 is a longitudinal cross sectional view of the reactor for

generating moisture with regard to a second embodiment of the present
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generate noisture, and the tenperature distribution,
in aradial direction of the reactor structural
conmponent 2 at the position of 1.5mminwardly fromthe
pl ati num coating catal yst |ayer 6 of the reactor
structural conponent on the outlet side 2, was
nmeasured using a tenperature detector inserted into,
and fixed to, the reactor structural conponent on the
outl et side 2. [0054] At the tinme of measurenent, the
cooling fan 18 of the tenperature regulator B was
brought to a halt, and the tenperature of the

(o] .. 35000. Fi 6
P EEREDRGBREL R gt VBB PRleslie SR view o Bokiasse

I 6fHb k&coh§ ¥eBbdilfeal the tenperature (nmaxi num
tenperature part) of the reactor structural conponent

0l00S6]e Riterisg 1o0r6 706 Furd ) o faBcivi A iréh el%fir%ésm?lﬁtg{e is

peri phery of the reflector 3b under conditio

tfremedbiiru @erauhd revidshellow digershiaps @9 EmBIATY M stfHlost Ssteel
suppressed approxi mately to 4400. [0055] [The Second
E%ﬂ%queﬁﬁgmestwcmalacomgémunhi thalinletraides 1 aRE Féaetr!
view of the reactor for generating noisture with

YS! cpmBonant on dhe eitiali s resitiomes against each pD@) and
i pon.. Fiqure 8_is its plan view, and Figure 9 is
AL PR 08 o oo o opener
CxnqaTafal'Wrs:] i 0 Refenring to Figure 7 tg Figure 9
a react o?‘;ﬁd& (%r é’ﬁé’?éﬁ"n"g' Shapey! tegesspy 82"1“‘?‘1"38‘3&
beusit BeEnhghd 8Vl REa BHAPE BhAgHIA SR 255
steel  (SUS316L) ma%e ?eact oér%%rﬁr uc t%gr %ﬁh i‘?ﬁr’ﬁ%’ﬂ%ﬁ’?%
révmss.NIThb réddlt® shudtli ERRSInBAt orSthb \WGHt s L0 %ﬁ&pﬁé&t j
the outlet side 2 positioned against each othe and
wabehdsghapéd nedess with iacfalt-blyapelilutteath6relie Bhd ANR6lsHiRAGHSO"
structural conponent on the inlet side 1 is equipped
{ake19ul Perd 2A dconitaynicitase vils thaninside 2of f thatrecdsap eRlirthermore,
flanges are formed inwardly on the peripheral edges of both reactor structural
components 1 and 2, and both flanges are positioned against each other and
hermetically welded 11.

[0057] The centers of the round-shaped reflectors 3a, 3b are positioned
against the gas feed port 1a and the molsture gas take-out port 2a of both
reactor structural components 1 and 2, respectively, and are fixed to both reactor
structural components 1 and 2 using a fixing bolt 4 with a gap L located between
the bottom faces of both reactor structural components by means of a spacer 5.
The stainiess steel (SUS316L) made reflectors 3a, 3b are made so that their
diameters are slightly smaller than the inner diameters of the round recesses.

As shown in Figure 7, the peripheral edges, positioned against both reactor

structural components 1, 2, of the reflectors 3a, 3b are finished to have a taper
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bottomtherein, and a gas feed port 1 a conmunicates
with the inside of the recess. The reactor structura
conmponent on the outlet side 2 is equipped with a
round- shaped recess with a flat-shaped bottomtherein,
and a noi sture gas take-out port 2a comunicates wth
the inside of the recess. Furthernore, flanges are
formed inwardly on the peripheral edges of both
reactor structural conponents 1 and 2, and both

fl anges are positioned agai nst each other and
hernetically welded 11. [0057] The centers of the

- ect 3b ar.e posiiioned against
[ R n FRARTn o801 °F | °Te PRed S8, bt dha gasdeed port
: nents 1 and
D4 bareRovbut 3Ricbiniy 18 Hiheficr 4564 e AP Riaffdlpn andld .
andidlowr il tho Nseivéenl fldctee | fed X 0
oo T B ek hden i eiecti el the' rBa K udurp),

r CHRRCPRNIS o Ube WUt SIde20060ES stich IRAENScaP hnd IRBRGE hgat
The stainless steel (SUS316L) nmde reflectors 3a, 3

diberafianl eofs thet hlatinun edoatinglicatabyse ayen e pasitighud! dgangt! {her
than the inner dianmeters of the round recesses. As
erpledoe of the reflector @b Gan bepreventeddges, positi oned
onents 1. 2, of

TRl P8 Blerr-realpeg gl %#@L@é?xﬁgraumrsgom@n the
. 1. I nclj ' I oy ' G
1 S o, ek A0l o B ol Widporapiol piugira

i | due, to. the
PRRPoRA cnrthg i 0¥ £ (0RludhBRE alea ot Sckly ot e eare
whiche®ib Glpacdt QURThKEDNS Epict Wi ek 0 n
t he outl g? side 2 occurs s%ﬂqﬁgﬁrgcaﬁwgn%?ﬁﬁge“ﬁg%ve
heating chlalyst layérdils afade 0E opha TINAMEYE BatHENDaE RIS by the
| ayer 6 positioned against the peripheral edge o? th
£ wiriaee ol3be ceaston @ apd theqrirtiodm dodDEBImadiereon.

Ing
fore-gentioned platinumcoating catalyst layer 6 is
&881[“!% N+nade barrier coat 9 and barrier coat 10 are formed on the inner

e

surface of the reactor structural component on the inlet side 1 and on the outer
- surfaces of the afore-mentioned reflectors 3a, 3b. The barrier coals 9, 10 are
for preventing local heat liberation by means of the metal catalytic action on the
surfaces of the reactor structural component on the inlet side 1 and on reflectors
3a, 3b.

[0060] The temperature regulator B of reactor A comprises a plane-shaped

heater 13 disposed to heat the outer side of the reactor structural component on

the outlet side 2, a regulator (not illustrated) for on-off control of the

plane-shaped heater 13, and a cooler 15 to cool the reactor A. The

afore-mentioned plane-shaped heater 13 is a so-called thin-plate- and

plane-shaped heater, and in this example, formed in the shape of a brim. The
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entire area of the Inner surface of the SUS316L made
reactor structural conponent on the outlet side 2
(excluding the area in the vicinity of the part which
the spacer 6 makes a contact with the inner surface).
The platinum coating catalyst |layer 6 is made up of
the Ti Nnade barrier coat 7 fornmed on the Inner
surface of the reactor 2 and the platinumcoat 8
formed thereon. 10059] The TIN-made barrier coat 9 and
barrier coat 10 are formed on the inner surface of

t he reactor structural conponent on the inlet side 1

"BApeSnadt RUa! 1o ARS8 AhTE Yo e Shystural
PESHESHeNNSh ih@%het@?&tz by R85AY 61%Re P%ﬁ%ﬁadq{eatep ?r&@ 3

catal ytic action on the surfaces o Feact o

s Spedificaliyi las GROWE I FiguNo, 1 the _?Iaﬁb%ha ﬁealeraﬁdns%lmed in
reflectors 3a, 3b. [0060] The tenperature regu atoraB

ofoune abaper hading ampiter afianceter (A8EM@RAMARChe PRAbMTerbddiment)
d| sposed to heat the outer side of the reactor
El’s"t simaller dloan thecouten diametee (228rhwets )sofdihe eactor structural
re ulator (not illustrated) for on-off control of the
§ﬂ‘aq9éae Rulat ide 2zandiig haaleo 88 bsifixed direstly tothe rémstor
s gﬁ-' The {hﬁ e-menti oned pI ane- shaped heater 13
5"’&!"8’3 negt omihg ofielside by polt éﬂf@ugmﬁlﬁma@ ef the
Jred in,t shape brim
%Egnd-%lba%gh ﬁfﬁé@%ape%g{w% Bﬁog'f'e‘i?t'lﬁ c‘ﬁ%’ﬂ‘g? 'As Wakpf
fu or
(bt Planb Bhafichiheal 10 T fitfic tidbled 1E8RP 3 EingBfed dHy on

e s2ntké partSPetHef tedlot Ystru@Brab *&Moh&t R e o@ﬂ tidife 2.
pl ane- shaped heater 13 is fornmed in a round %ape

[Treiefige,atheo presentd iemtsdisen( 18 Aifferéht Wrdr thB Cafieafi@iibned
enbodi ment) that is smaller than the outer dianeter

copentiors pxanple showndaEigore B ruct ural  conponent on the
outlet_side 2, and the heater 13 is fixed directly to
19081} cThe prre-mentsoned cooler 15 comprises a cooler 151 on the inlet side
adhered to the outer surface of the reactor structural component on the inlet side
1 and a cooler 15z on the outlet side ‘adhered to the outer surface of the reactor
structural component on the outlet side 2. The cooler 151 on the Inlet side is
formed to be a square-shaped integral unit with a 25mm high heat dissipation fin
15a and an approximately 5mm thick fin substrate 15b as shown in Figure 15.
[0062] As shown in Figure 8 and Figure 9, the cooler 152 on the outlet side is
provided on the side of the reactor structural component on the outlet side 2 and
is made up of a heat dissipation body substrate 15b, on which a heater insertion
hole 23 having an inner diameter of 190mm is made in the center of the

square-shaped heat dissipation body substrate, and a plural number of 60mm

high thin-plate-shaped heat dissipation fins 15a. The 60mm high
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structural conponent on the outlet side by a bolt 19

t hrough the nedi ation of the round-shaped heater
press 14 that is provided with the sane di aneter as
that of the plane-shaped heater 13. The pl ane-shaped
heater 13 is installed only on the center part of the
reactor structural conponent on the outlet side 2.
Therefore, the present enbodinent is different from
the afore-nentioned conventional exanple shown in

Fi gure 15. [0061] The afore-nentioned cooler 15
conprises a cooler 151 on the inlet side adhered to

t thin-iiieteeshapet! fiet GisSiatioRdink 485 bRY madd ke Ret@ n
on the inlet side 1 and a cooler 152 on the outle

sthe eheadlviipsipation bolie sobstate 381 fex6ept Obr e rduRdShased hole.
structural conponent on the outlet side 2. The cool er
14ecopding tedhe presentsimbodiment, faocookal 160s baplayadiar i€ nidiRnad
integral unit wth a 25mm high heat dissipation fin
1BLintegra! st fahicated withcan alemipummalioy made faab dissipationlisdly

h in Figure 15. [0062) As shown in Figure 8

SRS 1pt Copbr i, 0P Jes) a0 B (st i 5a (aperarczmn

OV | ; Sj reactqr, structyral
TR B S0 00, “AErdo a0 ot kb Hpragrapes
aat disyissl 88 ; Lch a heater
Peatachsaho 98 ule ST skl Al Tyt B3RS
withogtckaying thiehase Hisklpatidn b SRR
di ssi paty:ngn body subsp?rzﬂe,gﬁ%engﬂg%lgﬁral nubngglgéddf For
6gample,na gid-shaped ik dBsiphipasin banbe disds| ARb! RBodd Without
15a. The 60nm hi gh (28) thin-plate-shaped heat
879 eati dthofiginsa BHuarersbapesid behti Kissipétiont Bedyh sastrate TH
on the heat dissipation body substrate 15b except for
ErRloyerindlis smBedimaeh fer the aecond aboler 15eandibe poderct® on the

T 0 e e SRR & o o
| S5} | 15 10
0048, ey 3D g A hSid B BBl

fixing hole for the heater control thermometer and 22 designates a fixing hole for

the thermometer to monitor the reactor’s temperature. According to the present
embodiment, although the height of the heat dissipation fin of the cooler 151 on
the inlet side is made to be 25mm, it can be made to be 60mm in height, which
is the same as that of the cooler 152z on the outlet side. Furthermore, according
to the present embodiment, although the reactor A Is constituted so that a heater
is not installed on the side of the reactor structural component on the inlet side 1,

the reactor can be so constituted such that a heater can be installed also on the

reactor structural component on the inlet side 1.

[0064] According to the afore-mentioned embodiment shown in Figure 7 to

Figure 9, the area of the heat dissipation body substrate 15b of the cooler 151 on
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thi ck and 60mm hi gh). According to Figure 7 to Figure
9, a thin-plate-shaped heat dissipation fin 15a is
utilized as a heat dissipation body. However, it goes
wi t hout saying that heat dissipation device of any
shape can be used. For exanple, a rod-shaped heat

di ssipation pin can be used. Also, it goes w thout
sayi ng that although a square-shaped heat dissipation
body substrate is enployed in this enbodi nent for the
second cool er 152 and the cooler 151 on the inlet
side, the shape could be a round one or the |ike.

: ' [ t fixi bolt f
85 e 45 Py, 05 005 55 e B o
s bAoAl 77 HESAAER B

t emgotor AL ib icBnstifAeP e thadiHeQarkd 8 issiB SR YoAE o
al t hough the height of the he%?bgfegg?%%{ 410 bpy Bstrate.

c % efrthd Bdolem 51 bhéhd inlet$ids istRadeSsARE =g thehe? Bidsiphtion
can be nmade to be 60mmin height, which is the sgms

aRodyissibsteste 1 s diwed lorthd iside patt kspealfitolly] theiceter part) of the
Furthernore, according to the present embodinent,
JERHBUEAHctuR compepent on the inlelrside d sodhiatsibe tidside parhefither
i s _not Jﬁ'{nét | ed on the side of the reactor structural
crgﬁ%}S'n YA 9raPaneRtopn dheyinlet sidg Heisy @alplyoeoaledn dnd e
5 L4l h,.th a _heater can be installed al so
IRzl HlaBh ot el b iRl ot o bies sptecerofdinte
YeadiSQadk | rezmentioned enhodi ment
pau it EanadRR ik B3 Fod oL oG pothlrHicdee
abf Sthie Pbcton sir0lrab Wambbde drP Ihe@finlb§ide
(29) the inlet sriad'e ﬁjg made toh"gem’a %hofe %Ihgg%%grrébgghe
trimkshaped henterut er surface of the reactor structural
conponent on the inlet side 1. However, it is possible

] t Fiethemmeere ancordingdo theraftreimudntidnaberhitaimérii th Fig6ra 70

i
%’2% heat di ssi pation boggl substrate 15b of the cooler
layre Pné Riefiestof SpliRstar Sayeeareninstoltad insidd théreedutat A,

gl«io‘i'g\i/ r,e}{ i!s ggssible that reactor Amay be constituted so that one reflector 3 is
installed to make the gas feed port 1a and moisture gas take-out port 2a
positioned against each other as shown in Figure 10. In Figure 10, the
constitution of reactor A is the same as that in Figure 7 except for the part

corresponding to the reflector 3.

Example 2
[0066] In Figure 7 to Figure 9, the outer diameter of the reactor A was made to
be 228mm ¢ ; its thickness is 37mm; the thickness of an interior space V is
17mm; the inner diameter is 216mm ¢ ; the thickness of reflectors 3a, 3b is 3mm;

the outer form is 204mm ¢ ; the gap L with the reactor structural component on
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body substrate 15b is fixed to the inside part
(specifically, the center part) of the reactor
structural conponent on the inlet side 1 so that the
inside part of the reactor structural conmponent on
the inlet side 1 is mainly cooled, and the
bri m shaped heater is directly fixed to the outside of
the outer surface of the reactor structural conponent
on the inlet side 1 so that only the peripheral edge
of the reactor structural conponent on the inlet side
is heated by the brimshaped heater. [0065]

Fihel NREMREE 0 i g to. the afore-nentioned

embodi nem@.‘fr%@ﬁ'ﬁ%& ?Héa %p g E‘Pg’ E?‘gt’fg*‘:"uzt%' geragongnt on the
I iafek @RIEOr is3fnm3 thedefqgt Inside the reactor A.
However, it is possﬁ%*??ﬁ%ka%%re CEBY BPRG 1M (inclination
cangtd + BUtesiplaghurhedatifg Sathtd is Salbimh riNsLal ed. § o
nmake the gas feed po?? 1a@gn me)?ss '8P§@£§ﬂ?{é’9§ =5
pont + Plcoab®s 013iuonk dndiheibaier 8889, 0l0NE i Wl
Figure 10. In Figure 10, the constitute?@’réc% reag{tg?
Keqdor; pleuclrplecempaniat on rthEiiger 8idé £)538 Rthe fdert rds
corresponding to the reflector 3. Exanple 2 [006 I'n
ﬁ%&égga'@a fitkraf 5¢ mtregpestivaly  di aneter of the

r% O%’ﬁA V\ﬁ& made to be 228m0D; its thickness is

4 ENELT AR ofrthe heatdissinagion bpdicsubstrate 15b e
B&le janeter is 216nm 0. the thickness of

OB 1208 AR g ol 1o o uetgicmmese modertn e
DESMAREB MY i i t tructural_conponent on
(30) the outl et"tl@ﬁ?ég%gi{sb S noery digmeter ol the heater
ins@rtibio hol& 2B ke @oler BRGNS e Jopl et side 1 is
1mm the length of the tapﬁeéﬁg?ggﬁ'sggg?‘&qsﬁﬁﬁﬁgm of
thierient dissipation fins gbe afe 86nin; tHa KYidHt 0P WY ' .
catal yst layer 6 is 5.3 pm‘ (TI N%g\rori e.r&%ggftsggangnfnsu
thasof e easler 161 on thednlet sife armbninanaane ihktknd@ak hedin il0

10; the _inner wall face of the
-8mm.  Furthermore, the outer diameter of the plane-shaped heater was made

to be 180mm ¢ (thin-plate- and plane-shaped heater, 1mm thick). The fixing
hole 22 for the thermometer used to monitor the temperature of the reactor was
installed in a position of 1.5mm inwardly from the inner surface of the reactor
structural component on the outlet side 2.

[0068] After reactor A was heated to approximately 300~350°C with a
plane-shaped heater 13, the gas mixed including Oz and Hz{Oz= 101/min (fixed),
H2= 101/min (variable)) was fed into the interior space V from the gas feed port
1a with free adjustment of the flow rate lo generate moisture, and the
temperature distribution in a radial direction of the reactor structural component
2, at the position of 1.5mm inwardly from the platinum coating catalyst layer 6 of

the reactor structural component on the outlet side 2, was measured using a

(3D
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reactor structural conponent on the inlet side | and
the outer surface of reflectors 3a, 3b are TIN of 5u
m respectively. [00671 External dinensions of the
heat di ssi pation body substrate 15b of the cooler 151
on the inlet side and the cooler 152 on the outl et
side were nmade to be 235mx234mm its thickness is
10mm the inner diameter of the heater insertion hole
23 of the cooler on the outlet side 152 is 190mm O;
the height of the heat dissipation fins 15a are 60mm
the height of the heat dissipation fins 15a of the

! . i
¢ Rt e ddidtidr et ilo, 8 fxed6, A MO RBA child componany
dioarmé eutef sitde Phrng vellRResH MERILRS g\gﬁﬁa{éﬂd@pecirﬁranﬁi«? the

180mm O (thin-plate- and pl ane-shap eat er,

t Feeding.volime dfithe miged bad @) at2a paramefeg t her monet er used
to nonitor the tenperature of the reactor was

i [096F)| | Rigure 111 shpws thel measafenient mesults WaCuiNe/ AT SHoWs the case
inner surface of the reactor structural conponent on
t Waen the walurae gk mpistyre @eBeratafitie r108kMc Curve Mashows ¢t esbe

t j tely . 300-350 "1: ith I -sh d
gt iPe Ygtumia of mioisting: ceaerale e B3k and Suera d\ar showd the-case
] fi | = 101/ m i abl fed
T Ol e NS 1 refi o e Toada 4! (At e iRe fHebe Msgpyremests
i i f t t t
e cbhictfod e bl Ton P8 of R Bk B renilod Wk Bletiant o
rﬂﬁﬁl@bndﬂhb@&ﬁ{b&ﬂm@ oftﬂtbeplétfeaéﬂaﬁéd ﬁﬁt&%ﬂﬂ s{eﬁ 8{5%1% nt
nwar di'y e pla

2. at the position of 1.5mm] rom I num

d0ai0] nJhe wstrig/tultsayionn i Aifure 1D fevieBRRAFe hiperdtits g’nax
conmponent on the outlet side 2, was neasured using a
(emperatrerari plithe rebetoe stanturalneasatpbasht on the: dewrdtrédnk Side 0,
the reactor structural conponent on the outlet side 2
#h fhengpesition ifdhe Vichity st thecpegphrralaedae ¢fthe ceffecioni3b yundéhe
];S:? |t§orr]19 %o! lﬁ1rre of the m xed gas G as a paraneter.

at the volume of moisture "generated was 10SLM, could be

suppressed to approx 450°C.

Example 3
[0071] Figure 12 shows, for the reactor A for generating moisture iHustrated in
Figure 7 to Figure 9, the results of measurements of the temperature distribution
in a radial direction of the position in the vicinity of the inner surface of the
reactor structural component on the outlet side 2 by making the volume of
moisture generated a parameter. In accordance with the case in the
afore-mentioned Example 2 in Figure 11, under conditions wherein the cooler
151 on the inlet side was removed, and the reactor A for generating moisture,

which was constituted so that a round plane-shaped heater 13 having the outer
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[0069] Figure 11 shows the neasurenent results. Curve
Al shows the case when the volune of noisture
generated is | OSLM Curve A2 shows the case when the
vol une of npisture generate is 9SLM and Curve A3
shows the case when only the N2 gas is fed to the
reactor A. At the tine these neasurenents were

coll ected, the cooling fan 18 of the tenperature

regul ator B was brought to a halt, and the
tenperature of the plane-shaped heater 13 was set at
3501C. [0070] The testing results shown in Figure 11
r t r rt f
et o8261ie o  SRPALAULIE 15 Wife ohiBERE 3hd' iRl ch AL

the reactor structural conponent

Sictiter 8urfacatof tHeerefQ6H stiubiirdl Borhpéhehit 6r thk inletidd 1'Ss shown in
peri pheral edge of the reflector 3b under conditions

t figure H. v dlsonghe feondiiicrsuofe thge Bfefeinantiones Cpukd
be suppressed to approx 4501. Exanple 3 [0071] Figure
1inchedssettingr thehtemperattrer ofAbdtbr plamsshiapit Nteaters STAULE the
illustrated in Figure 7 to Figure 9, the results of
nURRFRRY AR andsfownsEeans side pb3ae andde halbieicoelingifan 18.

r agli irecti of .the position in the vicinity of

{ ROV, 8 Serend o o . o ol empersiramorvedpin e
0 . S| ' t he vol of,, noisture
quotih of hoidive deEratec 4, TIREM Hpb 2Rt 470F oricrt Bodofy
t hiBherdh tBa PFRdY drehssiniesanpl e 2 in Figure 11, under
cogditi ons wherein tﬁ’g&gool er 151 on the inlet side
was renoved, and the reactor A for generating

noi sture, which was constituted so that a round

pl ane- dhappte deat er 13 having the outer (32) dianeter
of 228mm 0 and the cooler 15 were enpl oyed and

dP@43] d Etguen13 slowsdhe temperatéradistributiomin a izt direction in the

st,r,uct?ral_ conmponent on the inlet side | as shown in
Piciy of s inngr syrface gbthe seretaristiuaurst compenentondherotiet side d

'?%”l'lﬁ’é Emg thgn ihle cooling fan 18 is operated when using the same reactor
for generating moisture as that of the afore-mentioned Example 3. The cooling
fan 18 used in this embodiment has the same cooling capacity as that of the
conventional reactor of 5SLM shown in Figure 15.

[0074] Figure 14 shows, with the cooler 151 on the inlet side and the cooler 152
on the outlet side, as shown in Figure 7 to Figure 9, the relationship between the
volume of moisture generated and the highest temperature in case where the
height of the heat dissipation fin 15a was varied. Curve E1and Curve Ez2show
the relationship between the volume of moisture generated and the temperature
of the reactor structural component 2 (E1 is the value measured by the
thermometer for monitoring the temperature of the reactor and E2is the value

detected by the thermometer for controliing a heater) when the height of heat
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i ncluded setting the tenperature of both pl ane-shaped
heaters 13 of the upstream side and downstream si de
at 35090, and to halt the cooling fan 18. [0072] As
apparent from Figure 12, the highest tenperature
observed with the volune of noisture generated of
10SLM was approx 47090, which is slightly higher than
the case of Exanple 2. Exanple 4 [0073] Figure 13
shows the tenperature distribution in a radia
direction in the vicinity .of the inner surface of the
reactor structural conponent on the outlet side 2 at

t Rfssiphatidh iMiefbaldi teC@Blet 181 drAe Hit lsRieCRAG ﬁ'feec%o‘@p ‘?51‘»  on the

usi ng the sanme reactor for generating nolstur

t loatletafdetwis 25HmN, 2esPRBMVANSTH the 350NnG fah 18VRE &Qedmlt R:Qa halt.

fan 18 used in thi s enbodi nent has the same cool I ng
c&WE5] t Gures Fnahd ¢ shiwe the oalue Midaated e et BemmdS v
shown in Figure 15. [0074] Figure 14 shows, with the

c Ssmideringstheotempieeatirn| oft the rdectanih fikieg dold @2 dristheovalue
the outlet side, as shown in Figure 7 to Figure 9, the
r B1e384r8H §H|"B° thermempter fos copimiingea Heataninsiningchale 24 rin thed

e o 0T R i g sl

PI%SQI‘& dg%ues&%\é’ a:}g!a? O[r ieq, @mg eﬁvm

r € gener a

I e30paG @by tﬁ”&%ﬁ%@&ﬁ?e&h %76:561 msﬂng“ nga?slfpﬁa%ement is

measur ed er nonet er

t 20@enia). UFartRémioRs; Cuees! ArandB shew itfe VaiRe \idddGred by the
detected by the t her moneter for controll| ng a heat’er

vthemmanietertfer mbaitonihg eatempédBire f the irgRtdram fikihdg) Fold 22 Al
the cooler 151 on the inlet side and the cool er 152 on
tthe value measured by thadherm®meter fas spetalling @l heatenindfixingehole 21,
cooling fan 18 was brought to a halt. [0075] Curves
HPsRESHVal; insthe gforerehaw figure@asur ed by the t her monet er

[8(576] In accordance with the afore-mentioned embodiment in Figure 7 to
Figure 9, a heater is made to be a disc- and plane-shaped heater. However,
the shape of the heater can be triangular-shaped. In such a case, a
triangular-shaped heater fixing hole 23 is to be made in the center of the heat
dissipation body substrate 15b on the side of the cooler 152 on the outlet side.
In accordance w the present embodiment, the reactor A is constituted so that a
plane-shaped heater 13 is attached to the outer surface of the reactor structural
component on the outlet side 2 {or to the outer surfaces of both reactor structural
components 1 and 2) from the outside. However, it is also possible that a
plane-shaped heater 13 is imbedded in (or fitted into) the outermost layer part of
the reactor structural component on the outlet side 2 (or the outermost layer

parts of both reactor structural components 1 and 2).
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nonitoring the tenperature of the reactor in fixing

hol e 22 and the value neasured by the thernoneter for
controlling a heater in fixing hole 21 in the case
where the capacity of the cooling fan 18 is inproved
and the exhaust pressure inside the case constituting
a reactor A for generating noisture is nmade -22PaG
(di ameter of the exhaust duct is76mm o and the

di splacenent is 2.7mmn). Furthernore, Curves Ji and
J2 show the val ue neasured by the thernoneter for
nmonitoring the tenperature of the reactor in fixing

ho 2 I a therm)rreter for
comPT FRblomicld 1 B e PRI ot g hestifissinaion pese Pt
I N18UN6F thé Bbctar n.accord

the af ore- mnﬂ%\rﬁgdﬁ%%tgidﬁen%ngggg']ﬁ? H'ésgelSBamqii'tg@f‘é’e

9, direcihe fiked th thaBslitert Surkfe AofditaC nné.”&lncﬁ' fafie? *}%E{f and 2

heater. However, the shape of t heate can

t rirismshaped - r@@ﬂd fixbd tS Wad oﬁtsﬁﬁsﬁenﬁheral edge of the reactor
triangul ar-shaped heater fixing hole 23 is be nmade

i Struefdrabegmpanenifor the inft aide 1di ssi pat i on body subst rate

1?&;% {__he side of the cooler 152 on the outlet side.
9482t 7 2 Hlewpriiagramt ofcthi aobistenet gerihating exmat fesdi
Hy

lLtute t hat I h d heat 13
 PPERER K it B8 seastor i Becoriamos withmprossnt inventio, i
th tlet de 2 to th
oo, T IS 2B Bl SPadit et s ot (aosmr nerang
1
poee B EPT R BRE FRS 28T 2 DY, oy Secfodl someption

(dingrhint dfeie i Mbistirel HéhePithg MR Sthedi ﬁpa‘??tfjg 9k . tu@% 2(‘0'?

reactor structural conponent on the outlet 'si
t Figure 26e desigriatasea regqutdrt for gén h&isEFD 5% HEY @a&gsai,
co onents | and 2). (34) [0077] Furthernore,

po ¢ infebside: 47 desipeates diHa sénsat, i10 MebigRbiess g&;hh@?é?,

i%%g the cooler 151 on the inlet side is made
Jesignates, adtizer, 3% designatasta gasfiltee 26 designates a heater in the

pipe passage, 27 designates a filter, 28 designates a gas take-out port, 29
designates a lead wire for a heater, and 30 designates a case body. The flow
diagram of the moisture generating and feeding apparatus is generally the same
as the flow diagram of a conventional one. Therefore, the explanation is
omitted herewith.

[0079] With the moisture generating and feeding apparatus in accordance with
the present invention, the external dimensions of the case body are set to be

380mm wide, 380mm deep and 465mm high. The width 380mm and depth

380mm are generally the same as those of a conventional moisture generating

and feeding apparatus, but in the apparatus shown in Figure 21 and Figure 22

the height is approx 60mm shorter. As stated before, the reactor A can

(35)
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directly fixed to the outer surface of the inner side
(center part) and a brimshaped heater is fixed to
the outside (peripheral edge) of the reactor

structural conponent on the inlet side 1. [0078]
Figure 24 is a flow diagram of the noisture generating
and feeding apparatus for which the reactor A in
accordance with the present invention, is enployed.
Figure 25 is a plan schematic view of the noisture
generating and feeding apparatus, and Figure 26 is a
| ongi tudi nal cross sectional schematic diagramof the

2 SFEHE AEDEEE A inle G0 TR Sitons S tne ghest

PRpA AN o Ron LGP JBR of o Ghaty hies

a th@&drive@ichalone. 24 desi gnates a m xer, 25 designates a
gas filter, 26 designates a heater in the pipe
passage, 27 designates a filter, 28 designates a gas
take-out port, 29 designates a lead wire for a
h&gasibility aflddadrialdlsegnat es a case body. The flow

di agram of the noisture generating and feeding

a#PgPJat The presegbimsention ys majply sitifred aa e nidisturel fesding apannus

of a conventional_one. Therefore, the explanation is
oﬁﬂfﬁwwﬁwmmmﬂamﬁsm Pt gereovgethe hyxtroge
e R RAREE chhapingl e & g o aebassi for
a i deep and 465mm hi gh.
Tﬁ%ﬁmﬁdfg&ég%%égﬁﬂﬁ%@gﬁ%s %@8@*@% e generally the

same as those of a conventional noisture generating
and feedi ng apparatus, but in the apparatus shown in
Figure 21 and Figure 22 the height is approx 60nm
shorter. As stated before, the reactor A can (35)
generate the volunme of noisture of 10SLM under

condi tions of the highest
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tenperature of 4501 or less, and feed the vol une of
noi sture approx 10 tines the conventional one.

Feasi bility of Industrial Use [0080) The present
invention is mainly utilized as a noisture feeding
apparatus for sem conductor manufacturing facilities,
an apparatus to renove the hydrogen gas out of the
hydrogen contai ning gas or a noisture feeding
apparatus for chenm cal agent manufacturing
facilities, and the like. (36) (37) Scope of Claim
What is clained is: [1] A reactor for generating .

noi sture characterized by that it is so constituted
that it conprises a reactor having an interior space
formed by conbining a reactor structural conponent on
the inlet side having a gas feed port and a reactor
structural conmponent on the outlet side having a

noi sture gas stake-out port positioned agai nst each
ot her, one or nore reflectors with centre of each
refl ector being positioned against the gas feed port
and noi sture gas take-out port in the interior space
of the afore-nentioned reactor, a platinum coating
catal yst layer fornmed on the inner wall face of the

af ore-nenti oned reactor structural conponent on the
outlet side, a heater to heat the reactor, and a
cooler fixed to the outer surface of the reactor to
cool the reactor; and with the reactor for generating
noi sture to nake hydrogen and oxygen react under
condi ti ons of non-conbustion by allow ng hydrogen and
oxygen fed fromthe gas feed port into the interior
space of the reactor to contact with the

3n




af ore-nmentioned platinumcoating catal yst layer to

meke the reactivity activated, the afore-nentioned
cooler is made to be a cooler on the outlet side
conprising a heat dissipation body substrate having a
heater insertion hole in the center to fix to the
outer surface of the reactor structural conponent on
the outlet side, and a plural nunber of heat

di ssi pati on bodi es instal | edSqope pléHaiincul arly on the
area of the heat dissipation body substrate and one
part of WhbisiHekpedis't o heat the afore-nentioned

reactor is inserted in the cooler on the outlet side,
to fix it to the outer surface of the reactor
structural conponent on the outlet side. (38) [2] A
reactor for generating noisture as clained in claima1,
wher ei n[i]t i s A s@actefstddnetfthgthéibturd eharacledize® by ti it is so
inlet side conprises a heat dissipation body
substgoastitufeiditbatt it eoroprises @ reactouhsdeganinterdns speee foomed by
structural conponent on the inlet side and a plura

al
nunbeqm}?rm%%\feaaﬁ% SrYHAISRMPERPR nithrsipigf sidghaving a gas feed

Do TRt 3eaclor By e BT or 18 o b e lreges
as C's@ék@%t bdt ﬁs%bﬁ@d]ag%fnsga%h Sinér, on%:eﬁlgr'er}e lofk with centre of

reactor structural conmponent on the inlet side Is

pr oviegell refiedtbr tinghpeaitioned dgdihstAhd gacte@t Jool argemersiire ighs

moi sture as clained in daim2, wherein it is so made

t hat tﬁlh%ohteﬁxyhtn tbe intedohepacedif ke pt@tei wantindy resfctag, a platinum
cooler on t |l et side and the ght of the heat

di ssiP awgoq?*a‘iﬁa[}wfforéﬂ% tae ingAr wﬂ@afaﬁﬂf therafementigned reactor

made F t h a %? tlonr@od

of 5 KAER Sponfy BTt ek et et el il . o

r eactgég tBQl'ie BRI A tHEDb S S d? tHd RLERE \ﬁmﬂm@ réactor

wherein it is so constituted that a plane-shaped

heat dor genepating rieidture toveRe thpdrobeabndlbSgien dédc Onder
conditions of non-combustion by allowing hydrogen and oxygen fed from the
gas feed port into the interior space of the reactor to contact with the
afore-mentioned platinum coating catalyst layer to make the reactivity activated,
the afore-mentioned cooler is made to be a cooler on the outlet side comprising a
heat dissipation body substrate having a heater insertion hole in the center to fix
to the outer surface of the reactor structural component on the outlet side, and
a plural number of heat dissipation bodies installed perpendicularly on the area
of the heat dissipation body substrate and one part of the heater to heat the

afore-mentioned reactor is inserted in the coocler on the outlet side, to fix it to the

outer surface of the reactor structural component on the outlet side.
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body substrate of a cooler on the inlet side and the
outer surface of the reactor structural conponent on
the inlet side. [6] A reactor for generating noisture
as claimed in Caim2, wherein it 1is so constituted
that the heat dissipation body substrate of the cooler
on the inlet side is directly fixed to the outer
surface of the inner part of the reactor structural
conmponent o i it st ' ; h o
'S d?zr]ectl u\r]g?cg%gs Ii%énte ﬁdgﬂ th_er g%rs %‘E:rgécglp %t%ﬁﬂ Tbﬁﬁéerrs{n ftis
par t SBPO@%%J%@@HB? caelern the inletsislesomprises aheat Hissipatian

i: g e bolypSbslrat fiked RARE Biitef Qirfag6 BEtha rédteor TRUSIAY Sorfsonent on

ined ip CQdaim2 or Caim_ 3, wherein it IS SO
conslﬁset 'ngﬂg‘? ARg atph’éal%H@eﬂ?fﬁe?b@iﬁ'%mﬂ@@?'% ns&ledt e
of t perpesdielisly ohnhd drea bfth@heaﬁid%@ilpétﬁ)nfﬂod?%ﬂs@atb.he out er
surface of the reactor structura conmponent on the

inlet side positioned at the inner side part of a

heat f:g presaﬁ fixed to the outer surface of the )
reactdr st r OCERFA OLYRASENIBAIMPHUEIRE dained inGlaie 1 onGlding 2,

out s ngrL g BgechitVE8led B B4 of Wl FeFaflp s pcs win o

the haitet side and the heater press. [8] A reactor for
generating noisture as clained in CCaiml to daim 7,
wherein it is so constituted that the heat dissipation
body substrate of the cooler on the outlet sideis
direly fi4Ré&pctas feraenaiatieg meisiure ae cloimadie Claimsa, whersin it is
part _of th eactar structural. c onent on the i

bt | 26 et et bR o o P b ekl BEBAAR S Sprian thgintice anc
" eaCHheRint 8P e Rlor GOORAR BhaPlr 4 Bt R Bl SiddYare made

maki ng the heater 1nserted | heater ‘I nsertion

hol esameler the Heltpt oftBb GeataissipaBorobidyalf aSdodlr ob He Autlet side is
reactor for generating noisture as claimed in Claim1l

to Cmgfedigier. wherein it is so made that a heat

di ssipation body is made to be a
[5] A reactor for generating moisture as claimed in Claim 2, wherein it is
so constituted that a plane-shaped heater is provided between the heat dissipation

body substrate of a cooler on the iniet side and the outer surface of the reactor

structural component on the inlet side.

[6] A reactor for generating moisture as claimed in Claim 2, wherein it
is s0 constituted that the heat dissipation body substrate of the cooler on the inlet
side is directly fixed to the outer surface of the inner part of the reactor
structural component on the inlet side, and a brim-shaped heater is directly
fixed to the outer surface of the outer part of the reactor structural component

on the inlet side.
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thi n-pl ate-shaped heat dissipation fin or a rod-shaped
heat dissipation pin. [10] A reactor for generating

noi sture as clained in Caiml1l to Claim 8, wherein it

is so made that the outer surfaces of the reactor
structural conponent on the inlet side and the

reactor structural conponent on the outlet side are

made to be round-shaped, and the heat dissipation body
substrates of both coolers are nmade to be either
round{&haped Aoreastpndoregenhegtiod maistdret dweclhiewren Claim 2 or Claim
insertion hole installed on the heat dissipation body

subs % Jfherein 'tt'ﬁ SOcLsHpiwted that e heal dissipatipeldoply spiglete; of the
?Tgl ;%@gr §% "i‘% g‘ul sﬁé)e) [f%ﬁeé t?ntlieg)ﬁtte%rsg{f%rezgfetﬂ%{g?%?r structural
the Reabshent 8nkindd s[?@%%@g%%dzartﬂﬁfﬁf%e%d@ @g i of a heater press

cylindrical face of t tor

geneffigéd RAheBURE BireacdSof CherteFR@r Efuckiral éBanoﬂénthﬁ!hmm’ﬂet side,
wherein a heater is made to be bri mshaped. [13

nmoi send & g%&t@l‘r st ﬂmeg katdedre i ngtenppdacat ofsthasoutside rp:iad of the
in Jdaiml m 2, wherein a reactor for

genef%ﬁq%é”HﬁP@i WQ'@”%'I"BM sideapy the heater press.

(8] A reactor for generating moisture as claimed in Claim 1 to Claim
7, wherein it is so constituted that the heat dissipation body substrate of the cooler
on the outlet side is directly fixed to the outer surface of the outside part of the
reactor structural component on the outlet side, and the heater is directly fixed to the
reactor structural component on the outlet side by making the heater inserted into the

heater inseition hole made on the coaler on the outlet side.

[9] A reactor for generating moisture as claimed in Claim 1 to Claim
8, wherein it is so made that a heat dissipation body is made to be a

thin-plate-shaped heat dissipation fin or a rod-shaped heat dissipation pin.

[10] A reactor for generating moisture as claimed in Claim 1 to Claim
8, wherein it is so made that the outer surfaces of the reactor structural component
on the inlet side and the reactor structural component on the outlet side are
made to be round-shaped, and the heat dissipation body substrates of both
coolers are made to be either round-shaped or square-shaped, and the heater
insertion hole installed on the heat dissipation body substrate of the cooler on the

outlet side is made fo be round-shaped.
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[11] A reactor for generating moisture as claimed in Claim 1 or Claim 2,

wherein the heater to heat a reactor is provided on a cylindrical face of the

reactor.

(12} A reactor for generating moisture as claimed in Claim 1 or Claim 2,

wherein a heater is made to be brim-shaped.

[13] A moisture generating and feeding apparatus as claimed in Claim 1 or

Claim 2, wherein a reactor for generating moisture is employed.
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