DESCRI PTION  HUM DI TY CONTROLLED- Al R SUPPLY DEVI CE FOR VENTI LATI ON- TYPE
KQJI PRODUCTI ON APPARATUS 5 Technical Field [0001] The present invention
relates, to humdity- controlled- air supply devices for supplying
hum\g{:@ -controlled air to ventilation-type koji (yeast) production
ratus which are applied to brewery .dndustries for producing 10 koji or
yeast by distributing humdity-controlled air through a koji making
chanber. Background Art [0002] HeP&HEBIRTIQNe ventil ati on-type koji
production nmethod has been in practical use in brewery industries, which
perfornms a koji making process by 15 causing humdity-controlled air to
fl ow through a koji_making chanmber, divided % koji-containing materi al
| ayers, in a bottWQﬁ -@Q%’BR@M&@MR]S r?dt%DiEa\ﬁqfﬁlVé}%. [ 0003] In
brewery industries_of soy sauce, sQ beangﬁ)aste refined sake, etc., or
'EH#{T

fernment producti oNEM TQN-TYRE f@JEBBORYMIIRY SPHARATHSke koji by:

first 20 soaking in water or adding water to grain, such as soybean,
def att®d soybean, rice, wheat, barley or corn, or by-product of processed
grain, such as bran, to adjust water content in the grain or by-product;
then steaning the water- conten_t-@‘@ﬁ]tlilwpl _E_é?lér ain or by-product to obtain a
deposi t1 NS koj UiepImaosiaii Foientiencaclattectp AR rotapled cioshobly |
Phe koj | ARG TR SEPPLIIng uamisbie 6 aBIoHAL 46 St BURBERDE NIk P Rl - at
appr opri a%)l%(i(u%jtiio-nngxl)gar%rtgy w %cﬁear;%eggg]%(f to -bzr-ewery industries for producing
10  koji or yeast by distributing humidity-controlled air through a koji making
chamber.
Background Art
[0002] Heretofore, the ventilation-type koji production method has been in
practical use in brewery industries, which performs a koji making process by
15 causing humidity-controlled air to flow through a koji making chamber, divided
by koji-containing material layers, in a bottom-up direction through the
material layers.
[0003] In brewery industries of soy sauce, soybean paste, refined sake, etc.,
or ferment production industries, it has been conventional to make koji by: first
20 soaking in water or adding water to grain, such as soybean, defatted soybean,
rice, wheat, barley or corn, or by-product of processed grain, such as bran, to
adjust water content in the grain or by-product; then steaming the water-
content-controlled grain or by-product to obtain a koji making material;
inoculating the koji making material with koji mold; depositing the koji-mold-
25 inoculated material on a metallic mesh or porous plate up to a thickness of 20 —

40 cm; and then blowing air through the koji making material in a bottom-up

direction to keep the material at appropriate koji-mold growing temperature.




[0004] In the koji meking process, it is inportant to keep the |ayers of
the koji-nold-inoculated material in a high-humdity atnosphere and under
appropriate tenperature condition. However, as the koji nold grows proli-
ferously, it generates a great anount of heat to raise the tenperature of
the 5 koji-nold-inoculated material Igyers. Al though a noderate tenperature
ri se of he terial layers_is preferable, an excessive tenperature rise,
e.g. up t P4t enprithe kog mpking nrocess,dbis ampertans o theepkbpilapenspe! the
Therefore, it has been conventional to supply high-humdity air (e,g., at
a humi di t koprmad-moqyated waterialppadar dvigh heanidiypcrtarosphers,andy WA t y-
controlled-air supply device, to_the 10 koji making _chanber accommobdati ng
the koji AERIOMgIatAt Wmperatusee eendition. tewetsr, gonphe Jwii mpold ognovsharelit er i al
| ayers through ventilation of the air. As an exanple of a koji production
appar at usferapslay ithgeraratesaa rrpntpmennd ot heatl graise thapgsmpeganrect the
ventil ation-type koji. production_ apparatus has been known from for
exanpl®, kapaneldanpgrlated materiahlaysas Nolthpugh esmoderate tsmpgsratire rise of

hum dity-controlled air is supplied to the koji making chanber through a
hor i zont athematgrigd dpyensi isgpredenablg, copSRcessiye tampetadBre rIseustE: Aeto Bhe
hum dity-controlled-air disiributing duct enployed in the caonyenti onal
koji prodtRERpertapm apaye 40diCs qogdd deptyoy Hae ]BIJQHBﬂﬂng‘QB‘I’fPE%tlF :/h‘i.s beea duct
101 extends horijzontally and has a horizontal 20 passage .102. In. he
passage 1o@nventnal fp supplyt ghrhymihithagdg.-g 3 fuhamlfiytmf 9551 40Q /‘éioﬁé’s 103
for supplyiq? water to spra¥ nozzles in axially spaced-apart., relation from
one anot hBredeienmspines tempegptynee i hpnygitar eentrollediaar surpply detcsnto theng
vertically spaced frgm one anot her _along, a paortion of each of the stand

pi pesl(103¥ﬁﬂi BrRkiRg | ﬁtaaeb%r wcepnmodpting the, deoih apakuygy neateriabt lagprss etos pr ay

25 nozzles, 104 is constructed to spray, atom zed hum di fyi.ng er . toward an
upst r eam HgJieBR car vﬁ@)@wﬁaﬁé}wpw@@@l V&S W“(gg‘nﬁ‘ﬁéﬁiléﬂopd)\ﬁkgﬁﬂ%ﬁspunp

105. an example of a koji production apparatus employing such a humidity-
controlled-air supply device, a ventilation-type koji production apparatus has
been known from, for example, Japanese Patent Publication No. B-2-6510, in

15  which humidity-controlled air is supplied to the koji making chamber through
a horizontal air distributing duct.
[0005] Fig. 10 hereof illustrates the humidity-controlled-air distributing
duct employed in the conventional koji production apparatus disclosed in the
B-2-6510 publication. The duct 101 extends horizontally and has a horizontal

20 passage 102. In the passage 102, there are vertically disposed a plurality of
stand pipes 103 for supplying water to spray nozzles in axially spaced-apart
relation from one another. A plurality of the spray nozzles 104 are provided on,
and vertically spaced from one another along, a portion of each of the stand
pipes 103 which is located within the passage 102, and each of these spray

25 nozzles 104 is constructed to spray atomized humidifying water toward an
upstream region A. The stand pipes 103 are each connected to a spray pump

105.




-3- [0006] In a downstream end region B of the duct 101, an elim nator 106
for elimnating water droplets 107 is vertically disposed in such a manner
as to block the passage 102. Bottom surface of the duct 101 has a water

di scharging inclination 101 having its | owest |evel beneath the | ower end
of the elimnator 5 106, and a water _gi_s,char ging drain portion 108 is
provided on a_bottom portion of the duct 101 under the |lower end of the

el i ni nat ol00066. The adewnetrenamend regjipn® ¢f tie duns s andiminatentdfelred t o
an air blower, while the downstream region B is connected to the koji

maki ng cheliparating water yroplets dDMad ertically |dospasgdtinr sughh athanpes sade 102
and containing atom zed hum difying water, 10 flows, in a bottomto-top

di r ect i onblochtbeglassage k@3.iBottdnrmyrfaceaithe dwydi0d hauppratee disshapgingus
plates in the koji making chanber, so that the koji mnmakin mat erial |ayers
are exposuulingtiohel Hubhidingyits brvrest e heineatlo the lkwi enrdk)% tige epnivety:.

[ 0007] The foregoi ng conventional technique has the follow ng incon- 15
veni erﬁcesl%iaam? g wathe digchbarging drain doftyomgOas provifled vac betdomtpratiopr ay
nozzl es, contains a |ot of water droplets. Although the water droplets 107
are el i ndihtdeedutty1@ hander thedower €04 odghaatlodinatoy d06t Rbewmssreain epdet s
107 thus captured by the elimnator 106 flow down the inner and outer wall
surfaces wfgion Heobtherdnet 401 i96onnented e ananibr blommsy) ehiler dxudownstrgam
accunul ated in the 20 duct's bottom portion 101b are di scharged through the
drai n portagaen Wgs connegtedyta dbedkojit makinguibgnikare Haoiditpicontrelled cagsi ve
wat er accumul ated in the bottom portion 10la of the duct 101 falls due to
t he wat er flewingh thrgaghr the passaghotid2oan g contadninedatom@ed thuwmidifyingwetef,al |
woul d expose the | ower end 106a of the elimnator 106 above the liquid

| evel1010780w8, ith@ baidemstostopnditertiomhthiiough theakel maline weatesiah layiers i qui d
| evel 107a and the |ower end 106a of the elimnator 106. As_a_consequence,
a porti onsurparted e pprrus/plates inothedepjnmaking chamber, so that the koji making

material layers are exposed to the humidity-controlled air for a koji making
process.
[0007] The foregoing conventional technique has the following incon-
15 veniences. Namely, the atomized humidifying Watef, jetted from the spray
nozzles, contains a lot of water droplets. Although the water droplets 107 are
eliminated by the eliminator 106 as noted above, the water droplets 107 thus
captured by the eliminator 106 flow down the inner and outer wall surfaces of
the eliminator 106, and the water droplets resultantly accumulated in the
20  duct’s bottom portion 101b are discharged through the drain portion 108. In
many cases, the liquid level 107a of the excessive water accumulated in the
bottom portion 101a of the duct 101 falls due to the water discharge from the
bottom portion 101b. Such water level fall would expose the lower end 106a of
the eliminator 106 above the liquid level 107a of thé excessive water, which
25 leaves a gap between the liquid level 107a and the lower end 106a of the
eliminator 106. As a consequence, a portion of the humidity-controlled air,

still containing water droplets, flows toward the downstream end region B, as




still containing water droplets, flows toward the downstream end regi on B,
as -4- indicated by a solid-line arrow. Nanely, the humdity-controlled air
having water droplets |left unelimnated therefromwould short-passes the
elimnator 106 (i.e., passes through the gap) and then undesirably flow
into the koji making chanber, therehy .causing inconveniences to the koji
maki ng process. 5 The present invention has been made in view of the

f or egoi nguphieatiednly ¢ selidiling carreyt i Hieanelye bl ibyweldity epntea]lade aiyr haviag

I nvention [0008] It is an object of the present_ invention to provide a

huni di ty- Webett femlets left uselpiyated ihesefspmc wouldy skesmassay the elimingtor

controll ed a:eél to a 10 ventilation-type koji production apparatus, can
ef f ect i vell(6 diieni pagses ithrengl dhragan) andpthens undesimablyyfowi tytocthe ol ed

air and can _supply, with an enhanced efficiency, the koji production

appar at usTaking ighamheyi thergby savFag deonveniesers t thedronmpking proeedswat er .
In is another object of the present invention to rovide a

hum di y- dbatRIgHeRidinyentien dinsybesa madevin wawcefrtherioregping problemsiof theengt h)
of contact between_ sprayed atom zed water and air to achieve the humdity
control weeuvemtionghierhadaed f i ci ency and can also mnimze necessary spaces
for the humdity-controlled- air_ supply device and koji production
apparatus. Problemthat the | Risshsuge obtlag Entents ve 20 [ 0009] As defined
inclaim &} tTe present inventi ?n provides a hum dity- control]ed-air
supply dell@08lfor B iseani phierlont tthgepresent pnyantionote appedsat ashumigisy-

hum di ty- cont %I ed- air supply_.device supplying humdity-controlled an to
a koji nak?rﬁgoli e PUpH: dgvace) Whiglgin sHBD hugpiditysomitreltedvast tadéct i ons
via a koj]*L ymterial |ayer disposed in an internmedi ate region thereof and
that 5 h¥entikationtyperkqt ppsuctigg iy arptusspp gackively elimypategpgwanted

hum dity-controlled . . . .
y water grop?ets in the humidity-controlled air and can supply, with an enhanced

efficiency, the koji production apparatus with the humidity- controlled air
containing only atomized water. In is another object of the present invention to
provide a humidity-controlled-air supply device which can increase a time

15  (length) of contact between sprayed atomized water and air to achieve the
humidity control with an enhanced efficiency and can also minimize necessary
spaces for the humidity-controlled-air supply device and koji production
apparatus.
Problem that the Invention Seeks to Solve

20 [0009] As defined in claim 1, the present invention provides a humidity-
controlled-air supply device for a ventilation-type koji production apparatus,
the humidity-controlled-air supply device supplying humidity-controlled air to
a koji making chamber that is divided into upper and lower chamber sections
via a koji material layer disposed in an intermediate region thereof and that

25  has an air outlet port above the koji material layer and a humidity-controlled-
air inlet port below the koji material layer. The humidity-controlled-air supply

device of the present invention comprises: a vertically-oriented humidity




air inlet port below the koji material layer. The humdity-controlled-air
supply F device of the present invention conprises a vertically- oriented
hum dity -5 control tower having an air inlet port forned in an upper
portion thereof and a humdity- controlled- air supply opening fornmed in a
| ower side portion thereof, a reservgir tank provided in a bottom portion
of the hum dity control tower; a horizontal hum dity-controlled-air

di st ri but Fepjreluterverdmiang iangair palel performes inoan upPeRBoHion ghgrerfandéni ng
of the humdity control tower and the hum dity- controlled-air inlet port
of the kofhmigiyirgnéredledeair sypriy epening fmmed aniolrweretide ortipe tharaod ty
control tower and the koji nmaking chanber; a water- droplet-renoving

el i m nat of eeervelotR khgrevided imiadatiom qupation| ofdreshwmadipy contreh ey a

| ocated in an upstreammost region of the humdity-controlled-air 10

di stri but hagzeniad ,hqrnuhésrpmtﬁgltled'auemgﬂbmﬁt drctvegnmesting ythenhumadity:
manner that a_ | ower end portion thereof i s normally imersed bel ow an
over f | ow reiaplledspiy siepplgapepmns of thachpmidite agatrad tpper endnther hemadityini di ty
control tower; _and a,  plurality of spray nozzles disposed in a plurality of
verti cal | gontaelledigiyinlgb moybat she tkogr makingichamherionithndyconpmunigaticnner .
15 [0010] .In a preferred formof the invention, as defined jn claim2, the
spray nobgiveeenathe hrmidiby contrelfaweraan thegkeji maling ergmberioa tyates a
further preferred formof the inventiqn, as defined in clajm3, - each of
the tiersdreplptiegowng ehimnatpr dor tleckipg shenbuanddy- septroHed ooy sYPRbZ 2 es
in the tiers are_arrapged to differ in phase as, viewed in plan.@ﬁo .
Advant ageSPEHDghIoCRERGE AR @R PDOrormmMest Heaen 1 the hwpatity sontgebediadr i n
claiml1, the air inlet port is. fornged in an upper pQrtion of the

verti bl | fisteppamgedush, hgi elyminpter &m%weptei) wsrw?l:bamfu@ nd ABANRRE ajr

he'r bser Bo¥ra daer Pad postipacherart is Bormaly sBrRErBRIdeIwn overtow fovel © "

of the reservoir tank in the bottom portion of the humidity control tower; and a
plurality of spray nozzles disposed in a plurality of vertically-arranged
horizontal tiers within the humidity control tower.

15 [0010] In a pfeferred form of the invention, as defined in claim 2, the spray
nozzles are oriented to spray atomized air upwardly.
[0011] In a further preferred form of the invention, as defined in claim 3,
each of the tiers includes a plurality of the spray nozzles, and the spray nozzles
in the tiers are arranged to differ in phase as viewed in plan.

20 Advantages of the Invention
[0012] According to the invention defined in claim 1, the air inlet port is
formed in an upper portion of the vertically-oriented humidity control tower,
the humidity-controlled-air supply opening is formed in a lower side portion of
the control tower, and the reservoir tank is provided in a bottom portion of the

25  control tower. The horizontal humidity-controlled-air distributing duct connects
the humidity-controlled-air supply opening of the humidity control tower and

the humidity-controlled-air inlet port of the koji making chamber for fluid




25 control tower. The horizontal humdity-controlled- air distributing duct
connects the humdity- controlled- air supply opening of the humdity
control tower and the humidity- controlled- an inlet port of the koji
maki ng chanmber for fluid 6- comrunication between the hum dity control
tower and the koji making chanber. Fwther, the water- droplet-renoving
elimnator is munted to block the hum dity-controlled-air supply. opening
| ocat ed i FOmMAFEIpRtEeR Wetwens tae drimidity mensral tivetrr iapdt ithe kit tmaking
vertically oriented in such a manner that a 5 |ower end portion thereof is
normal |y Champeed wethey B watar dusplqtapmovans ehiaminateyelsysiountehito bhoakne
bottom portion of the humdity control tower. Wth such arrangenents, the
present i thehumidityaentealledmiy supplygonendng docased by theypstigagynostiregion
prevent hum dity-controlled air, containing water droplets, fromflow ng
into the Rbjhe makidagfribmgiize dueh tansuvepicadivnerienieduigh suele semamngsttbat and
thus 10 it can advantageously supply._the koji-making material_ |ayer within
the kofi lovess end orsier thogeoh inpprmpHy amenensad dielgw @snevesfloaglexp} of the
containing only atom zed water. [0013] Further, when hum dity-controlled
air is gekeseaveid tank whtheshetigm peyiioncel deshwmadity wontyol dpwer.t|iths such
vertically-arranged hqrizontal tiers within the 15 vertical humdity
control tatkangeppntyy deapiesentByvensienganciptiabbeavgiddhesozadledsberiipass. to
contact the air whil]e drppping w thin the huniditg control tower, thus,
the preseht Proemt bymyditiicontreHed iresogmingewaterc draniets. panwdewingme
sprayed water_and . the_ air, thereby achieving the humdity control. with an
enhanced 8tto; tbpgmymahng pleambee Withous prpsingdhrowsh the ebminatosrbthisy di ty
control tower, the present invention can significant]y reduce.the 3
neces@r y oGt mvamwuaeraurw theo ket unakiast ma&%meloi:wﬂewtﬁw fthe koji
conventional, . apparatus enploying a hoyizontally- qriented .
humi di ty- SHHERG| Mﬁgﬁ ngBpBPWQP@'latG uﬁvmlgmtg'&pn‘frﬁ eflr de fONtAIBE: PBHY |
advant ageous ovgr t he conventi onal

atomized water.

S

[0013] Further, when humidity-controlled air is generated via the spray
nozzles disposed in a plurality of vertically-arranged horizontal tiers within the

15 vertical humidity control tower, the present invention allows the sprayed
atomized water to contact the air while dropping within the humidity control
toWer; thus, the present invention permits an increased time of contact
between the sprayed water and the air, thereby achieving the humidity control
with an enhanced efficiency. Furthermore, with the vertically-oriented

20  humidity control tower, the present invention can significantly reduce the
necessary overall floor area for the equipment, as compared to the conventional
apparatus employing a horizontally-oriented humidity-controlled-air supplying
duct. Also, the present invention is advantageous over the conventional
technique in terms of the space layout.

25 [0014] The present invention, as defined in claim 2, is also characterized in
that the spray nozzles are oriented to spray atomized air upwardly. Thus, when

humidity-controlled air is generated via the spray nozzles disposed in the




technique in ternms of the space layout. 25 [0014] The present invention, as
defined in claim?2, is also characterized in that the spray nozzles are
oriented to spray atom zed air upwardly. Thus, when humdity controlled
air is generated via the spray nozzles disposed in the -7- plurality of
vertically- arranged horizontal tiersamithin the vertical humdity control
tower, the atom zed water, sprayed upwardly fromthe spray nozzles, can
contact tRh&raly Pg vegiacally: rarzanged horizpatd dersi vithin ghearertigal bysudity
distance wthin the vertical humdity control tower; nanely, the present

i nvent i onCoRtERr toivtes, Bhe aheneadewatermsbbiyedonp werdlycirame the KRrashnagaeswat er
and the air, thereby achieving the humdity control with an enhanced

ef fi ci enc§An sQUash thenair fpran Ancreagedth timgm becaisg at drans amingrapsaddistancg) so
characterized in that each of the tiers includes_a plurality of the spray
nozzl es, 1R hes yeriycalnbupndiy; eontrel towen namely rthegPgesestdimveationn
phase as viewed in plan. As a 10 result, the present invention_can spray
at omi Zed Derm@ts @ msredspdamesel cqntaﬁ%be%%erbfhg speaved; water pndtls aitt hi n
the hum dity control tower, thereby achieving unifaormhumdity control of
the air. Hegebypeievie bahynpdtiosentraewithamenkbmngedetbriercy. 1 is a
schemati c seciional Vi ew (yeast) @toduqtion_ 15 apparat us having

annexed W08l 6 a %@éﬁ%ﬁ%é@ﬁéﬂiﬁe@s dpHned, pn claige @, de abo C}!ﬁfﬁcﬁﬁré’@ént
chamber i SHeRCE TBG Hirad BB AIBERIY of the GOFaY B078es| MHb I
Bnd d- @At REHETME ARAREPS WadiirHanp g A 0RE VBN B I8k rADat | ot
port 2 formed 2Q in an upper end portion thereof, and the right wall 1d has
a huni®i t3psu nﬁ’reolplr%%ﬁnéi ImYERtOn §3Rt SBrHoAteIzes vateherndorimiyorcr s
zh?;eof ' &ggégelrsgv(}rgissr]séc?ﬁ)ng?jglmngsk %&iﬁhﬁl@ﬁﬁm]iai@ (t]o(;lrtiro Op(}vx?ér, F’g}%:roe%?r plate
achieving uniform humidity control of the air.
Best Mode for Carrying Out the Invention
[0016] Fig. 1 is a schematic sectional view of a koji (yeast) production
15 apparatus having annexed thereto a humidity-controlled-air supply device of
the present invention. In the figure, reference numeral 1 represents a koji
making chamber which is surrounded and defined by a floor 1a, ceiling 1b and
peripheral walls; of the peripheral walls, only the left and right walls 1c and 1d
are shown. The left wall 1c has a humidity-controlled-air outlet port 2 formed
20 in an upper end portion thereof, and the right wall 1d has a humidity-
controlled-air inlet port 3 formed in a lower end portion thereof.
[0017] Within the koji making chamber 1, a horizontal porous plate 4 is
disposed across a substantial vertically-intermediate region of the chamber 4 to
divide the chamber interior into upper and lower chamber section 6 and 7.
25  Koji making material layers 5 including a koji layer are placed on the porous
plate 4. Humidity-controlled air generated by the humidity-controlled-air

supply device 10 is introduced via the air inlet port 3 into the lower chamber




di sposed across a substantial vertically-internmediate regi on of the chanber
4 to divide the chanber interior into upper and | ower chanber section 6
and 7. 25 Koji making material layers 5 including a koji |ayer are placed
on the porous plate 4. Humdity-controlled air generated by the

hum dity-controlled- air supply devige 10 is introduced via the an inlet
port 3 into the_l r. chamber - - section of the koji making. chanmber 1,
f1 ows upvificontfp ﬁgﬂn @thénﬁhl@FlSsC mheyel, fbm&mwgr@,tfélmu%lhdhﬁﬁno&sl stlthleayers
5, into the upper chanber sectjon 6 and is_ then discharged through the

out | et po?qrozls I’iﬁ@ hmdamaperiahlaysrs 5d11a‘i0rth§um%r chapbesesaations6 angpiss ed
adj acent t a}éﬁOjl nakln chanber 1. 5 [0018] Fig. 2 is a vertical

sectional® akged ‘}h]"ﬁil ttbedwﬁlqtmqr‘éa die humity ceiroled pix suprlybody
of the hu i ontrolled-air sup%!y devi ce 10 conprlses a vertically-

ori ent ed ‘%)’Prf%l sesl adiggent tprthediicmaking @h@n Y Lustrated exanpl e, has
a rectangul ar cross section as shown in Figs. 3 Alternatlvely t he
huni di® y erﬁlm t Biger2 13 anypriiealoseckionl vaewi @%rh%ﬁlap@l tyocomHaolirdhaii t v
control tower has an air inlet port 12 forned in an upper. end  portion

t her eof afﬁ’cPH;{é vige dBnar et brdvasf shailwymidipicontroliRgl-airanmienly 1devies dge 12a
is provided around an qp g@}l’ng end of the air inlet port 12, and the_ air
inl et por‘ioni@nﬁ‘%ﬁnﬂurﬂeé'&? Wriented Huwnidity, cabralofowetander which, nin He
control t¢ mer 15 [q % As |IIustrated in Fig. 1, .a blower 8 |s nDunted
on the ¢ F.’ga rmplgehpsja ragrpgyl %?h‘él’r?ﬁ%use%wnaﬁé ' sheavih 1B iegs g 3 <D
connect ed anU| catlontothe air inlet port 12 via a

connect i n%itﬁ%%ﬂ & i &H’ “F‘Fléh"g’ec%t%lr ewer 1pimayobesd a welipdrisak shomeof the
air |nlet oi ned _wi th each ot her end-to-end abutted rel ation.
Thus,1% he ﬁ%ﬁ*&méﬂm@% tawst dil C*;ﬂSc%ta%m ehnouiel2 fymed 15 apjupperend

Y S ol i PTG a2kt Joafi b1 ("
Flange 12a is provided around an opening end of the air inlet port 12, and the
air inlet port 12 communicates with a humidity control chamber 14 in the
control tower 11.

15 [0019] As illustrated in Fig. 1, a blower 8 is mounted on the ceiling 1b of
the koji making chamber 1, and the blower 8 is connected in fluid communi-
cation to the air inlet port 12 via a connecting pipe 9 with a flange 9a of the
pipe 9 and the flange 12a of the air inlet port 12 joined with each other in
end-to-end abutted reiation. Thus, the interior of the humidity control chamber

20 14 within the humidity control tower 11 communicates with the outside air.
Filter (not shown) is inserted in an outside-air introducing pipe 8a of the
blower 8, so as to purify the outside air that is to be supplied into the humidity
control tower 11.

[0020] Upper end portion of the peripheral wall 11b of the humidity

25 control tower 11, which opposes the air inlet port 12, has an upper inclined
surface 1lc that is inclined outwardly downwardly from an end of a duct

portion 13, so that the outside air introduced through the air inlet port 12 as




blower 8, so as to purify the outside air that is to be supplied into the
humdity control tower 11. [0020] Upper end portion of the peripheral wall
11b of the humidity 25 control tower 11, which opposes the air inlet port
12, has an upper inclined surface |lc that is inclined outwardly
downwardly froman end of a duct poritdon 13, so that the outside an

i ntroduced t.hrough the air inlet_port_ 12 as -9- indicated by a white arrow
is direct C%Hegﬁ@ 2 Rehitq,armoMer dieatedcalpng the snglingd surtacent 1gx faaflpy in

downwar d di}ect'o of the hum dity control_ tower 11. Flow adjusting plates
15 are pr BGiad‘é%ﬁY Homwaﬁgéﬂreéﬁﬁnﬁértﬁp&vwﬂl&wnﬁmhta}vﬁy 13 oblovppdmishimger 14

al ong and 1n supstantial, parallel relation to the upper inclined surface

I1c, 5 anBlathd 1p|a8qpaayIdet it gopneresenbpertjonse! thedhumidity pantsel chambes ¢ he
air inlet port 12, in such a manner_ that the air is directed vertically
downwar d #E‘%ﬁ“%ﬁﬁéﬂn P?Qﬁﬁkﬂaﬁﬁ@léﬂ&ﬁ@éﬂoﬂbeamW%ﬁW¥h§@@Sﬂﬂﬁégélﬁhe

chanber 14. [0021] The hum dity control tower 11 has a V-shaped bottomlid
to provi a%d&ge@a%:@&‘v@% atesy ks adivst the apk intsoduged Wa the s Ut pre 17
of a 10 bstantially S shape.is caonnected to a |lower end portion of the
peri pher aﬁg’\/\H% pugh g manpmey tfﬂ&@lﬁilﬁéhlieﬁt%geﬁma@g\fﬁwwr 82 BNOWPRET, f or

2t a pr edbvdion fedia pgiber hand MeThendeaot b AmNT e T eservolr tank 16
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[0022] Inpa Lgmer portggp %f th hum dity contgoh tower 11, Locatedfa

adj acent PERAOB0EF e REGY TORSEYHY teRknber and a overtiow mipeely &

umi ol y- SEFHRBAPUSS ShavetisomiebiBdnnigeria AR o oerihesal wpl

outl et pogyy 18yand, Lhe.hum diy 20 conurolled ol Lnel pOSL3 o/ e kol
level a of the excessive water reservoir tank 16 to be at a predetermined level,
and the liquid level a of the reservoir tank 16 formed in the bottom 11d is
shown in the figure as being at an overflow level. Reference numeral 1le in

15  the figure represents a drain hole.

[0022] In a lower portion of the humidity control tower 11, located adjacent
and opposing the koji making chamber 1, there is formed a humidity-
controlled-air outlet port 18 that serves as a humidity-controlled-air supply
opening. The humidity-controlled-air outlet port 18 and the humidity-

20 controlled-air inlet port 3 of the koji making chamber 1 is connected in fluid
communication with each other via a horizontal humidity-controlled-air
distributing duct 19. The humidity-controlled-air outlet port 18, forming the
upstreammost end of the humidity-controlled-air distributing duct 19, is
constructed in the following manner.

25 [0023] Engaging stepped portion 18a is formed in an inner peripheral

surface portion of the humidity-controlled-air outlet port 18, a stepped portion

19a is formed in the inner surface of the air outlet port 18 adjacent to and at a




communi cation with each other via a horizontal humdity-controlled- air
distributing duct 19. The hum dity-controlled-air outlet port 18, formng
the wupstreammopst end of the hum dity-controlled-air distributing duct 19,
is constructed in the follow ng manner. 25 [0023] Engagi ng stepped portion
18a is formed in an inner peripheral .jgurface portion of the humdity-
controllef- ir outlet port_ 18, a stepped portion _19a is faormed in the
i nner sur {848k 08¢ KB higﬁewha@tap\@wr 1@Wtﬁ%@ﬁtretg@rhr1§ba‘?f the ppgagdgel one
step higher than a | ower downs rean1r§gion 18b of the engaging stepped
el

portion 188PPaddartien Ader and\ihet losem deynyneampragion HSb $§gagigoped

portion 18a and stepped portion 19a are set to be lower than the liquid

| evel of fteereamerten 18amnd stepped posiond9pareisehtobe lewer thanethedbgmisk r eam
5 region 18b, of the engagi ng stepped portion 18a are nornmally | ocated bel ow
the Iiquieyel eééhe Sanhd 6 el te steeppdaortion b Fd dgwex é@mrtrﬁm he
hum di ty-contral ge?@i@r outlet port 18, .an elimnator 20 for _elimnating
vat er ¥ opteaer 18k qffaeAnsagme sigpped mostipn ddaetearorsrallnacated belapr thees a
stai nl ess-stee] corrugated panel,_ neshed panel, etc. vertically 10 di sposed
in the pohﬂu@leaplgap%dm@wﬁedgy thgirpseryprred¥3tahged so as to bl ock the
flow of the humdify-control]ed air._ The elimnator 20 has an outer

peri pher a[bozéxge &b%g“%?ﬂdﬂWéc@r‘iﬂ%ﬂ e SOTh ot i agh ehrgunatoy 20 fory

cl ose the ﬁir out | et por&y}?. Althouggiaﬁe elimnator 20 entirely. closes
the humi dPRRPIRRARE oMater afiorlefst Itinstalled gn 2 |etBicahoMigdationa Hhithe
elimnator 20 .is immr.s?d bel aw t he 15 iquig | evel .a, and normal |y _] ocat ed
bel ow t he®YRRFIFPH\R |Sbidlessisipel corueptrte Panshr prashedopat w?é@ef"%‘kﬁ?éié’ed

it or Hed: dtspSreshin TERThAS O SDIERbRBBYLCHD A oNERTRETH 43 Ve GHEFoba over
spaced- apdPy Cebadruniiiy boralit sy Therclmage ¢hdas an outer pefipheral
edge engaged by the engaging stepped portion 18a, so as to close the air outlet
port 18. Although the eliminator 20 entirely closes the humidity-controlled-air
outlet port 18, a lower portion 20a of the eliminator 20 is immersed below the
15  liquid level a, and normally located below the overflow level; thus, the lower
portion 20a is never exposed above the liquid level a.
[0025] Further, in intermediate-upper and intermediate-lower sections of
the above-mentioned humidity control tower 11, spray nozzle units 30, 40 and
50 are provided in vertically spaced-apart relation to one another. Details of the
20  spray nozzle units 30, 40 and 50 are illustratively shown in Figs. 3 — 5, which
are sectional views taken along the 3-3 line, 4-4 line and 5-5 line, respectively,
of Fig. 2. Fig. 3, which is a sectional view taken along the 3-3 line of Fig. 2,
which particularly shows the first-stage (or first-tier), i.e. uppermost-stage,
spray nozzle unit 30.
25 [0026] Referring to Figs. 2 and 3, the spray nozzle unit 30 includes: a main
pipe 31 introduced from outside the humidity control tower 11 and extending

parallel to a peripheral wall 11f; three parallel branch pipes 32 connected at




20 spray nozzle units 30, 40 and 50 are illustratively shown in Figs. 3 -
5, which are sectional views taken along the 3-3 line, 4-4 line and 5-5
line, respectively, of Fig. 2. Fig. 3, which is a sectional viewtaken
along the 3-3 line of Fig. 2, which particularly shows the first-stage (or
first-tier), i.e. uppernost-stage, spfay nozzle unit 30. 25 [0026]

Referring to Figs. 2 and, 3, the spray nozzle unit 30 includes= a main pipe

31 i nt r od&eWECHYE PRt &tdse 1 hEuHl Fosimynicationowithvidre maian @i t3En dingg

parallel to a peripheral Il 11f three parallel branch pipes 32 connected
at -11- ré%&f@éﬂmgxété%gélteﬂiﬁeﬁwffh%m@%@mmm §et-i Bhawlivestionearallal t9i fhe 31
and extending at right angles to the main pipe 31 (i.e., in a direction
paral | el PeripReraloeallpddbanddla)s andna spEpartaed 3hextensding meralleldtosthe
extending parallel to the main pipe 31 and supporting the respective

di stal end¥1BPIPHS I RPDIrHES tgz .rewqc@mwstvg engds aﬁ%w iapsh mpesdd

di sposed (Saral | el spaced apart from one another at predeterm ned

i nt er vl s 10027 eaciherbraneh prinaz B2paxsedisppserh pazghlelyspased Anast Smrang ded
t hereon and spaced apart from one another along the Ilength of the branch
pi pe 32; éaealeafaftw@ rraynpad intexvalsgapd Q@@h@fgh@tbéandbmm@r?a&ha% sp¥ared
wat er upward., The nunb%r of the spray nozzles 33 provided 10 is different
anong t heBFaas Bhipgeadsed thepeqmand spacadaapartefeomp ene pnathest plongnthe i ght
branch pi pes g%wgafh have four _such spraﬁ nozzles 33, while the m.ddle
branch pi gf‘é‘% A prancdyprie A4z epds ofdhe \pray dpweles; 331 ponstauctedctp of
the left and right. branch pi pes 32, the two spray nozzles 33 near the

| ongi t udi ﬁ%lr%yyag)pswgﬁt“éaf@ﬁd@%rdt he hsi pamber of dha spraynepeles @3t provided of t

o Rt i WSS b 08P BTS2 et e
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di sposed 1fnoldztiﬂeeb]Ll'aerfc p%LetSI%ehfsi Bxe/e %gi*a; m))zz efzs §Q.e More specifically, for each of
the left and right branch pipes 32, the two spray nozzles 33 near the
longitudinally-opposite ends of the pipe 32 are each disposed to the left of the
15  pipe 32, while the other two spray nozzles 33 on a longitudinally-intermediate
portion of the pipe 32 are disposed to the right of the pipe 32. Further, for the
middle branch pipe 32, the two spray nozzles 33 near the longitudinally-
opposite ends of the pipe 32 are disposed té the left of the pipe 32, two of the
three spray nozzles 33 on a longitudinally-intermediate portion of the pipe 32
20  are disposed to the right of the pipe 32, and the other spray nozzle 33 on the
intermediate portion of the pipe 32 is disposed to the left of the pipe 32 in a
similar manner to the spray nozzles 33 near the longitudinally-opposite ends.
Reference numeral 35 represents an air-bleeding section provided at the distal
end of each of the branch pipes 32.
25 [0028] Dotted-hne circles b depicted about the respective spray nozzles 33
represent spraying patterns of the spray nozzles 33, and the spraying patterns

of the spray nozzles 33 on the first-stage G.e., first-tier) spray nozzle unit 30




three spray nozzles 33 on a longitudinally internediate portion of the pipe
32 20 are disposed to the right of the pipe 32, and the other spray nozzle
33 on the internediate portion of the pipe 32 is disposed to the |eft of
the pipe 32 in a simlar manner to the spray nozzles 33 near the
| ongi tudi nal | y-opposite ends. Referenge nuneral 35 represents an
air-bleeding section provided at the distal end of each of the branch
pi pes 32. 388 $ spravERg -Dathrng; plcthe sprappezzles 3Boen theesecenpeaniye
spray nozzles 33 } represent sprayin atterns of the spray nozzles 33,
and the s%blégisu’é@gepawérw%umé @mreﬁi?fia@zglaégawddn surh fimannestthgba(i . e.
first-tier) ls)pray no%zge unit, 30t S } -12- and simlar_spraying patterns
of the spPEyLHNe ot $he giprapmes patisens fhll the rpray aeeezlasr 8§ oz spr@yuni t s
40 and 50 are arranged in such a manner that a conbination of the spraying
patterns gfomazed;wates Jiniformly, aeress trangverser eipss seasiangd olanee withinf dend y
across_transverse cross-sectional planes within the 5 humdity control
chambet 13}1“{139291]‘)nﬁi°§9h%mb§r34sectional vi ew taken along the 4-4 line of
Fig. 2, lch, particularly shows the second-stage Zitie_r), . e. )
ni ddl e- st ,9]spraifl§acflzkﬂ @ sgpfilenalgpew Falieﬁ’ealfongda%@, ‘Aeling ohdég nbnwhich 41
represents a.mgin pipe, 42 thre branch pi pes,. .and 43 spray nozzles; four
spray nozPPEicyarly shagssthejaerond-stage daer ienetddleniaga spray,pozzigunit
intervals on each of the | e&ft and right branch spray nozzles 43 are

ég P ’éo‘gleeIi

provi ded B oretonenes arwmeral; 4d vepaepeath aameMn pise 42 theged
t hese spr nozzles 43 are oriented . to spray atom zed water upward.
Ref erenceg RIPeh4 al’“élgflgs%ﬁﬁaé’ &Oéﬂﬁboﬁs"ﬂlrr%ayom’%%éﬁt ApRy prpaded at

10 predetermined intervals on each of the left and right branch pipes 42, five
spray nozzles 43 are provided at predetermined intervals on the middle branch
pipe 42, and these spray nozzles 43 are oriented to spray atomized water
upward. Reference numeral 44 represents a support rod for supporting the
respective distal ends of the branch pipes 42, and 45 an air-bleeding section.

15  The spray nozzles 43 of the second-stage spray nozzle unit 40 are positioned in
different phases from the spray nozzles 33 of the first-stage or uppermost-stage
spray nozzle unit 30, and spraying patterns c of these spray nozzles 43 are set
to not overlap the spraying patterns b of the first-stage or uppermost-stage
spray nozzle unit 30.

20 [0030] Fig. 5 is a sectional view taken along the 5-5 line of Fig. 2, which
particularly shows the third-stage (tier), i.e. lowermost-stage, spray nozzle unit
50. In the figure, reference numeral 51 represents a main pipe, 52 three
branch pipes, and 53 spray nozzles; four spray nozzles 53 are provided at
predetermined intervals on each of the left and right branch pipes 52, five

25  spray nozzles 53 are provided at predetermined intervals on the middle branch
pipe 52, and these spray nozzles 53 all have an upward spraying direction.

Reference numeral 54 represents a support rod for supporting the respective




respective distal ends of the branch pipes 42, and 45 an air-bl eedi ng
section. 15 The spray nozzles 43 of the second-stage spray nozzle unit 40
are positioned in different phases fromthe spray nozzles 33 of the
first-stage or uppernost-stage spray nozzle unit 30, and spraying patterns
c of these spray nozzles 43 are set _§9.not overlap the spraying patterns b
of the first-stage or uppernost-stage iﬁ{ay nozzle unit 30. 20 [0030] Fig.

5is a sefistanends olcthe bianchpipag 52hend 35 anmir-bleeding sectioghi dfhe spray

particularly_shows the third-stage (tier), i _e. |lowernpst stage, spray
nozzl e unPeZzlep 53 of theetinrdistage sruayr norrde e PAI a1 PpuppBedAn differentn

pi pe, 52 tﬂree branch pipes, and 53 spray nozzles; four_ spray nozzles 53
are provi Beasestirom theasmanrinegales Soeandi g ofkhe Siept-stagerand sgoondintage fom
branch pipes 52, five 25 spray nozzles 53 are provided at predetern ned

i nterval s“%eﬁm%sthﬁéglfél(mi&'ﬁ&?ge) Fibgay 3zzlgienith d9eand Uy and Aheapraging |

have an upward spraying direction._ Reference nuneral 54 represents a
suppork rBattess shigbdheseFPEAE Regirsc OBy are 3et dosnat eigskapothe FPTRYMECh

pi pes 52, and 55 an air-b| eeding section. The spray nozzles 53 of the

t hi rd- st aBatterral anske 06 theuprsymesksingei and middleistacer wraymozpleadrifs r om
the spray_nozzles 33 and 43 of the first-stage and second-stage (or

upper nost HONEyeki /i Vit da\plapy dhes sRravingi Raftemsfd c4and hdre neetsior ayi ng
5 patterns d_of these spray nozzles 53 are set to not overlap the spraying
patterns BVeIIRP TN a&ﬁé&rnﬂ%t X, GETIRRGT Hi H%B'l@n§t%’géh%tpltg9 HERYING
units. However, as viewed in_plan, these spraying patterns b, ¢ and d are
set to oRatted)s i¢ And b asrrdale. G epvier the embrerapnsaype frosswechanak he
sprayi ng atterns b, ¢.and d s, a whol e, can cover the entire transverse
crossu%eCP@Sﬁépfﬁ¥BBBP%ﬁ@¥CBPﬁPﬁQhW@- Hilfy control chamber 14. [0031] The

thei r " r 6oOB ve Ut PEHmRiRES g8 Gl SKOEABE RETaUROBFICTHBIDEP; MR

50 have their respective upstream end portions extending out of the peripheral

wall 11b and collectively connected to a humidity-controlling water supply pipe

60. Heater 61 is inserted in the humidity-controlling water supply pipe 6, and

15  temperature-controlled pressure water is supplied, via a pump 62 and heater

61, to the respective upstream end portions of the main pipes 31, 41 and 51
through the supply pipe 60.

[0032] Fig. 6 is a view explanatory of how atomized water sprayed by the

spray nozzles effects is placed in ]iquid-gaé contact in the humidity control

20  device of the present invention, and Fig. 7 is a view explanatory of how water

atomized sprayed by the spray nozzles is placed in liquid-gas contact in the

conventional apparatus as a comparative example. In the present invention,

the three-tiered spray nozzle units 30, 40 and 50 are provided, in the humidity

control tower 11 having a relatively great vertical dimension, in such an

25  orientation as to spray atomized water in the upward direction. Thus, the

atomized water sprayed by the spray nozzles 33, 43 and 53, even that sprayed

by the sprays 53 of the lowermost spray nozzle unit 50, can travel a great




wall lib and collectively connected to a humdity-controlling water supply
pi pe 60. Heater 61 is inserted in the humdity-controlling water supply

pi pe 6, and 15 tenperature-controlled pressure water is supplied, via a
punp 62 and heater 61, to the respective upstreamend portions of the nmain
pi pes 31, 41 and 51 through the supphy-pipe 60. [0032] Fig. 6 is a view
expl anat or,y of haw_atom zed water sprayed by the_ spray_nozzles effects is
pl aced in %ta%@edﬂ&i%rec&ﬁ{i g the nBupuptgicoptrolsdraar ovdetyaart el s thate
present invention, and Fig, i.s .a view expl anatory of how water atqm zed
sprayed b§uﬁﬂéessBP593%'zC£PE@ﬁﬁé Hr é@efglei ko mdigggehamben Act Asra geult,
conventional apparatus as a conparative exanple. In the present invention,
the t hr eeth§ BFE¥NL RUSHBYY PREMIS & gﬂéb,er mrraaedimg of epndactghetweaen thige
hum dity control tower .11 hayi a.relatively great vertical dinension, in
such an 28P@vednyatsroandst oa%pgg?ebb’oﬁ? BN the ?‘i‘#‘imtdh@ cqaviEeld vathy @& i on.
Thus, the %ﬁtom' e%éwater sprayed by the spray nozzles 33, 43 and 53, even
that sHrafBaangif ¢iHee86Y.ays 53 of the | owernost spray nozzle unit 50, can
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indicated by a white arrow is caused to flow downward; however, because the
spray nozzle 104 is located within the duct 101, the sprayed water can not
travel a long distance in the vertical direction. As a consequence, the time of
15 contact between the sprayed water and the air tends to be unavoidably short,
which would make it difficult to effect the required humidity control with a
high efficiency. For this reason, it should be appreciated that the present
invention is advantageous over the conventional technique also in that it can
effect the humidity control with an increased efficiency.
20 [0034] Fig. 8 is a plan view explanatory of the humidity-controlled-air
supply device of the present invention. In the humidity-controlled-air supply
device 10 of the invention, the humidity control tower 11, which has a
rectangular shape as viewed in plan, is installed adjacent the koji making
chamber 1 and connected in fluid communication with the chamber 1.
25  Because the humidity control device is in the form of a tower, the humidity

control device can have a small floor area and the distance L between the koji

making chamber 1 constituting the koji making device and the humidity




indicated by a white arrow is caused to flow downward; however, because the
spray nozzle 104 is located within the duct 101, the sprayed water can not
travel a long distance in the vertical direction. As a consequence, the
time of 15 contact between the sprayed water and the air tends to be

unavoi dably short, which would nake_is-difficult to effect the required
humdity control wth_ a high efficiency. For this reason, it should be -
appr eci at E‘H’ntlrﬂlatto‘f’%qﬂr%%réﬁ‘i’gulcmﬁv@m ﬁbﬂ“idétyaﬁﬂ)%ﬁpﬁgj’@&f‘é? d0epan e made
conventional technigue.also in that i an effect the humdity control
with an i RRYRSE S8 itélieehaw.ldr}ﬁo'cm@sﬁ&&wg.su@p% evige sAnVhase exsmraliert ory
of the hugipdit -controlled- air supply device of the present invention. In
t he hum df'f§F & rolled-air supply device 10 of the invention, the

hum dity trol tower 11, which has_a rectangular shape as viewed in
plan, is f‘ﬁgif’Lw e ]&Ijgééé‘rﬁlapﬁ’éeWcﬁ"iplﬁ%H@P%OfaaWa?ﬁ?é’ﬁniw&ﬁhaﬁbﬁ%ﬁ% 884 n
fluid communi cation with the_chanber 1. 25 Becaéﬁe the hum dity_control

devi ce i sCAPRYAIIE expmple, + Dethis (gasen the dhagpidity ngandrolgdovice” dgposedve a

smal | floor. area and the di stance L _hetween the koji. making chanmber 1
const i t ut PARCEREtheKe making Cg@ %@é 198 ds E]ée E?}m Ghlﬁﬁ harizeniad dget d0her 11
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making chamber would increase considerably. Thus, the overall floor area
would increase as cofnpared_ to that of the present invention. For this reason, it
should be appreciated that the present invention is advantageous over the
15  conventional technique also in terms of the space layout.
Industrial Applicability
[0036] The humidity-controlled-air supply device of the present invention
is suited for use in ventilation-type koji production apparatus which produce
koji for brewing purposes.
20 Brief Description of the Drawings
[0037] Fig. 1 is a schematic sectional view of a koji production apparatus
having annexed thereto a humidity-controlled-air supply device of the present
invention;
Fig. 2 1s a vertical sectional view of the a humidity-controlled-air supply
25  device of the present invention;
Fig. 3 is a sectional view taken along the 3-3 line of Fig. 2;

Fig. 4 is a sectional view taken along the 4-4 line of Fig. 2;




device and the distance L1 between the humdity control device and the koji
maki ng chanmber woul d i ncrease considerably. Thus, the overall floor area
woul d i ncrease as conpared to that of the present invention. For this
reason, it should be appreciated that the present invention is

advant ageous over the 15 conventionalgtechnique also in terns of the space
| ayout. Industrial Applicability [0036] The humdity- controlled-air supply
devi ce of thelpg-dsism seqtipaal view takensalongdhe &rb live oaf Figeht i | ati on-type koj i
producti on apggratus whi.ch produce koji for brew ng purposes. 20 Brief
Descri ption of'1&h6 Isr awieysexpdasatoryief. hawi atomiseh avatier cspyared drvasprasew of
a koji production apparatus  having annexed thereto a hum dity-controll ed-
an suppl ynee&les s grlagesdeiry hawadigas joensanti ion theihgumizlitys centrel dewvise ofethd ona
view of the a humdity-controlled-air supply 25 device of the present

i nvent i onPrgSegl imvendigiisect i onal view taken along the 3-3 line of Fig. 2;
Fig. 4 is a sectional view taken along the 4 of Fig. 2 4 line -16- Fig. 5
i s a stctionaligi évist akaew txhanatesy ishewnatopfized gvater surgyed hys spray ew
expl anatory of how atom zed water sprayed by spray nozzles is placed in

li qui d-ga§°é§ﬁ$ dét Plaged i digwidigey ewraeblindayvrenvesrtionsd apparssns as a
invention; 5 Fig. 7 is a view explanatory of how atom zed water sprayed by
spray noS¥nBargaveexeple n | qui d-gas contact in a conventional apparatus

as a conparatjve exanple;, Fig. 8 is a plan_view explanatory of the device
of the present'1§-/ism Pkw view explanatory of the device of the present invention;

Fig. 9 is a plan view explanatory of the conventional apparatus as a
10 comparative example; and
Fig. 10 is a view showing a humidity-controlled-air distributing duct
employed in the conventional apparatus.
Description of Reference Numerals
[0038] 1...koji making chamber; 2...humidity-controlled-air outlet port;
15 3...humidity-controlled-air outlet port; 5...koji making material layer;
10...humidity-controlled-air supply device; 11.._humidity control tower; 12...air
inlet port; 16...reservoir tank; 18...humidity-coptro]led-air éutlet port;
19...humidity-controlled-air distributing duct; 20...eliminator; a...liquid level;

33, 43, 53...spray nozzles




Fig. 9 is a plan view explanatory of the conventional apparatus as a 10
conparative exanple; and Fig. 10 is a view showi ng a ‘

hum dity-controll ed-air distributing duct enployed in the conventi onal
apparatus. Description of Reference Nunerals [0038] 1...koji naking

chanber; 2 ... humdity-controlled- aijf_outlet port; 15 3...

hum dity-controlled- air outlet port; 5...koji making nmaterial |ayer; 10
hum dity-controll ed- air supply@bﬂM@, 11 ... humdity control tower;

12... air inlet port; 16 ... reservoir tank; 18 ... humdity-controlled-

air outlet port; 19 ... humdity-controlled- air distributing duct; 20 ...

elimnator; a...liquid level; 33,43,53 ... spray nozzles -17- CLAIMS 1. A

humi di ty- leont Aolhwaidityr canfplied-aiavisapphordeyiceerfor | at ventilatinn-tsajei koji
production apparatus, said humdity-controlled-air supply device supplying
5 hum di t pro DolapBaraius, ©alda heanidityeeanitolladanizesupplat degicei sunidpinignt o
upper and_ |l ower chanber sections via a koji material [aﬁer.disposed in an

i nt er ndi Avaiditggiopfrolledraanto akejitmakingehaambeyi thagis fistdedintoatnnes apide koj |
material |ayer and, a hum dity-controlled-air inlet port below the koji
materi al lewerr chamber seniiangi vip- 2 dioiir wiatexdal kayer digmspddayae dnteaympadiaieng: 10
a vertically-orjented humdity control_ tower having an air inlet port
formed i nregionpherecapdithat bpsaaotir shilet pRrelnvieythedenii materal lasier andppl v
opening forped in a |ower side portion thereof; a reservoir tank provided
in a bott dmhparidityrcoptralladainuinlel t potomelar thevkel mmteriabrlayent aaid
hum di ty-controlled-air distributing duct connecting the

humi di ty-gamlflwrt‘@at%ﬁﬂfeds%ﬁwplaptqwc‘regcomprsana- humi dity control tower and

the a vertically-oriented humidity control tower having an air inlet port
formed in an upper portion thereof and a humidity-controlled-air supply
- opening formed in a lower side portion thereof;
a reservoir tank provided in a bottom portion of said humidity control
tower;

15 a horizontal humidity-controlled-air distributing duct connecting the
humidity-controlled-air supply opening of said humidity control tower and the
humidity-controlled-air inlet port of the koji making chamber for fluid
communication between said humidity control tower and the koji making
chamber;

20 a water-droplet-removing eliminator vertically for blocking the humidity-
controlled-air supply opening located in an upstreammost region of said
humidity-controlled-air distributing duct, said eliminator being oriented
vertically in such a manner that a lower end portion thereof is normally
immersed below an overflow level of said reservoir tank in the bottom portion

25  of said humidity control tower; and

a plurality of spray nozzles disposed in a plurality of vertically-arranged

horizontal tiers within said humidity control tower.




hum dity-controlled-air inlet port of the koji making chanber for fluid
comuni cati on between said hum dity control tower and the koji naking
chanber; 20 a water- droplet-renoving elimnator vertically for bl ocking
the hum dity- controlled-air supply opening |located in an upstreammost
region of said humdity-controlled-apg. distributing duct, said elimnator
bei ng origntgg vertically in such a manner that a_|ower end portion

t hereof i4 notkmdity;¢andralled-3a synplindevies ps dafingddn chains jvdherebe paidi r
tank in the bottomportion 25 of said hunmdity control tower; and a
plurali tySWYsrtPrZé{ngrﬂf?ﬁ@élt%ﬂ tooray atamazed aralnwerddy. vertical | y- arranged
hori zontal tiers wthin said humdity control tower. -18- 2. A

hum dity-controll ed-air supply device as defined in claim1 wherein said
spray nozzl es gqre oriented to spray atom zed air upwardly. 3. A ]

humi di ty- eont W@dl‘é’r?m@ml]:ﬂ Il SPpply devige B slefined ig|chaim 1 a2 whemeinein 5
each of the_ ti ?rﬂ includes a plurality of said spray nozzles, and said
spray b no%3be st ithet thers; moludeg a %lmahéé@ftsgl@nspr@y nogzlsla aadasaid spway i n

| an. . . . .
P nozzles in the tiers are arranged to differ in phase as viewed in plan.




