1 DESCRI PTI ON SPHERI NG APPARATUS AND OPERATI NG METHOD THEREOF
S5TECHNI CAL FI ELD [0001] The present invention relates to an

i nprovenent of an apparatus which produces inorganic spheri cal
particles (hereinafter referred to as a "sphering apparatus"”) which
supplies a raw material inorganic powder (hereinafter referred to as
a "raw material") 10 such as silicon dioxide (SiQ) into flanes,

t hereby produci ng inorganic spherical _particles (hereinafter referred
to as "particles"). BACKGROUND ART-?B@§§¥q¥§Ns an exanple of a
conventional sphering apparatus, the sphering apparatus described in
Japanese Patent Publication No. 3331491 is shown in Figure 2. This
sphering apparatus is conposed of a sphering furnace 10, a cycl one
20, and a bag fi | tSHHERING APRRATOTANTSERER ARGNG MEIEHeD THIEREOF
(hereinafter referred to as "furnace 10") nelts the raw material in
flames, thereby formng particles. The cyclone 20 suctions and
classifies the particles fornmed by the furnace 10, followed by

trappi ngsonly the particles havi ngpagpnegetgsnhned particle size or
nore. The bag filter 30 traps the fine particles which are not

trapped by %Q@yﬁyclone 20. The particles trapped by the cycl one 20
and t he bag rlter 30 are separately used or appropriately bl ended

for industrial USThe present invention relates to an improvement of an apparatus which produces

inorganic spherical particles (hereinafter referred to as a “sphering apparatus™) which
supplies a raw material inorganic powder (hereinafter referred to as a “raw material”)
10 such as silicon dioxide (Si0-) into flames, thereby producing inorganic spherical

particles (hereinafter referred to as “particles™).

BACKGROUND ART
[0002]

15 As an example of a conventional sphering apparatus, the sphering apparatus
described in Japanese Patent Publication No. 3331491 is shown in Figure 2.  This
sphering apparatus is composed of a sphering furnace 10, a cyélone éO, and a bag filter
30.

[0003]

20 The sphering furnace 10 (hereinafter referred to as “furnace 10) melts the raw
material in flames, thereby forming particles. The cyclone 20 suctions and classifies the
particles formed by the furnace 10, followed by trapping only the pmﬁcles having a
predetermined particle size or more, The bag filter 30 traps the fine particles which are
not trapped by the cyclone 20. The particles trapped by the cyclone 20 and the bag

25 filter 30 are separately used or appropriately blended for industrial use.



2 [0004] At the top of the furnace 10, a sphering burner 11 is
provided in a vertically downward direction. In the sphering burner
11, the raw material, conbustion-assisting gas such as oxygen or air,
and fuel gas such as propane gas are supplied. The m xed gas 5 of
conbustion-assisting gas and fuel gas forns a flane in a dowward
direction. As the raw material is supplided and nelted in the flane,

t he particlﬁ% ige formed. [0005] The formed particles pass down
the furnace®8%hnd are supplied into the cycl one 20; however, sone of
the just formed particles occasionally adhere to the jnner wall _ of 10
the furnace 10. Thehpiopof Sredumaemids p prficting byyaern e prowided irmyssicallpul ky
obj ect, and the surface of this bulky object is heated to a high

t enper at ur edgwnwirddirentighy ncherspdieneg buiredrdd, theravhaatend heomebhustifnesssisting
particles formed in the flane adhere to the inner wall of the furnace
10, the anogstsuch astdxggpertaichmrisud gpphickds popametdae aeypoppdieéd 20he mmixed gas
decreased, so the production efficiency of the product becones

det eri or st edf coMtmetionvRiBtiri dab b/ fueld -8 Edrmis e flhtnefif b MBENWEAd dRectiocANe s the
wal | of the furnace 10, the tenperature in the furnace 10 is

I ncreased, gsg, b%ﬁﬁ@&@b}ie& 448 oMol 1€ e Ghe AEcIECO DA L Ne

particles fornmed 1n the furnace 10 are changed fromthe predeterm ned
ones. As de@bgﬁed above, the adhesion of the particles to the inner
wal | of the*tufhace 10 and the formation of a bul ky object cause

probl ens. [0006] .20Therefore, a plurality of hesi on- pr.eventing.

ai r-introduci ng h@egg ,pa‘fflesip@é)sfdt?}”%]&e eéﬂ"af%gtg?ﬁaﬁ%@é’gﬁ@/@g’ tifsg)fcé)one
prevent the_particles fr adhering to the inner, wall of the furpace
10. In Fi gu%@ h@}%ﬁfﬁ@ﬂ@fﬂ%ﬁﬂ%ﬁ?@@&@Wﬁ%(}@ﬁﬂw&wﬂh@mm%al&eq ‘H@P‘Jf
holes 12, 12, are formed in a vertical row, and a plurality of the
verti calO r othe firsadediOme dhapastigles abherng to dbd Ién@mallaﬁon:@ﬁg@&v phigctond the
furnace 10. 25The adhesion preventing air-introducing holes 12, 12,
are connect sufaceofghisdilky oBjdot ioheatedtt0a hidicemperafureso thafmewleidrmet mstides
"bl ower 40a") through a manifold 41. The air fromthe bl ower 40a
flows into futthef adherec e Whan thermartiphes daeded af the fiamadbikse @thpinevendl] ofthe
ai r-introduci ng holes 12, 12, so as to prevent the forned particles

from adher i figndce 10,1Be BALSE ok Faaxﬁf:leﬁ hpplied Rache dfklon2 Yo dddidased, & the
viewi ng wi.ndow which is not illustrated in Figure 2 is provided in an

upwar d di r egloliaddioftericiacP ot Hhe B}o‘aﬁcttbgéblﬁéd [BREEakE: ARl Weed SN et is

the furnace 10 can be viewed. "Accordingly, it is possible to cheCk If

E 88 Og?r 13 ! RIMBARSHS 1hilr WAR of 2 Hlrn iR 1'0, it tegﬂb%rafnﬂé 9PRE A0 Whereased,

so the amount, the particle size, and so on of the particles formed in the furnace 10 are
éhanged from the predetermined ones. As described above, fbe adhesion of the particles
fo the inner wall of the furnace 10 and the formation of a bulky object cause problems.
[0006]

20 Therefore, a plurality of adhesion-preventing air-introducing holes 12, 12, - is
formed in the furnace 10 so as to prevent the particles from adhering to the inner wall of
the furnace 10. In Figure 2, five of the aci.hesionnpreventing air-introducing holes 12, 12,
- are formed in a vertical row, and a plurality of the vertical rows is formed along the
circumferential direction of the farnace 10.

25 The adhesion preventing air-introducing holes 12, 12, - are connected to an air



10At the |lower part of the furnace 10, a carrier air-introducing hole
13 and a carrier air-wthdrawing hole 14 are forned in opposition to
each other. To the carrier air-introducing hole 13, an air bl ower 40b
(hereinafter referred to as a "blower 40b") supplying carrier air is
connected through a first pipe 42. [0008] 15As descri bed above, the
cyclone 20 classifies and taps the partidcl es having a predeterm ned
particle size. In order to naintain a constant classifying condition
and an opt i BRwer 40adherginafien referedlp aéﬁ“bhe@et@%r’bﬁh@uzb,m@lfpgi Ylecdbsairy
to maintain an air anmount Q (hereinafter referred to as "Q') supplied
into the cy@buoribe blower 40a flows iffth ¢he@uingceal (sthrugh ezoh of theeslheniorpreveating ng
air anount Qa (hereinafter referred to 20 as "") and a carrier air
anmount Qb (‘hedmiodadihgholeeiZnp.edsd o tapreveli'the fokmedpdidelesforrtd adhdring to the
foll owi ng equation (1) is established. [0009] Qa Q@ = Q1) [0010]

25Ther ef or einnenw4ll ke fipnd¥Rilnt ain Q constantly, it is necessary to
equalize the 4 variation of Qa (hereinafter referred to as "AQ")

and the yariati om%w%e,(mé@ﬁggiﬁm mﬁﬁ{srn%@uﬁgﬁfde% "ézi%ﬁgﬁg%@i%

words, the follow ng equation shoul d be ful 0011]"
0015 00 e A S o 8 T 00
be viewed. Accordingly, it is possible to check if the particles adhere to the inner wall
of the furnace 10 or not.
[0007]

10 At the lower part of the fumace 10, a carrier air-introducing hole 13 and a carrier
air-withdrawing hole 14 are formed in opposition to each other. To the carrier
air-introducing hole 13, an air blower 40b (hereinafter referred to as a “blower 40b™)
supplying carrier air is connected through a first pipe 42.

[0008]

15 As described above, the cyclone 20 classifies and traps the particles having a
predetermined particle size. In order to maintain a constant classifying condition and an
optimal trapping efficiency of the cyclone 20, it is necessary to maintdin an air amount Q
{hereinafter referred to as “Q”) supplied into the cyclone 20.

The Q is a sum of an adhesion-preventing air amount Qa (hereinafter referred to

20  as “Qa”) and a carrier air amount Qb (hercinafter referred fo as “Qb™). In other words,
the following equation (1) is established.

[0005]
Qa+Qb=Q = (l)
{00101

25 Therefore, in order to maintain Q constantly, it is necessary to equalize the



Herei nafter, the reasons causing the aforenentioned problem are
described in detail. 10For exanple, when the particles start to
adhere to the inner wall of the furnace 10, in order to prevent this
adhesion, the rotational frequency of the blower 40a is increased so
as to increase the current Qa to Qa + AQa in quantity. Then, the

di schargi ng pressure of the bl ower 40a i4s increased, and the pressure

in the furnace 10 i.ncr.eased acconpap

pressure di V?I@F@ﬂetéﬁ efFFgequddﬂé? %‘bgfgr %ﬁﬁ@%@npgéﬁ&%@ﬁ@m
occurs, and S decreQ§ed by this pressure difference. Therefore,
in the case3¢redpasisRly)qoin qtheruvsorﬁiﬁeé@@i&wns erveERE(2) provifls ifilsd:
quantity of Qb into account, which is caused by the pressure

di fference H¥lleen the bl ower 40b and the furnace 10. [0014]
20Meanwhil e, in order to fulfill the equation (2), the rotational
frequency of the AowaQbdbwhish dars@sed)so a3« L decrease the
current Qb to Qo - AQ in quantity. Then, the dischargi ng pressure of

t he bl ower 2] s decreased, and the pressure in the furnace 10 is
decr eased. a result, a pressure difference between the bl ower 40a
and the furnace Jﬁo@&%%ﬁereﬂ%&blém%atﬁﬂd]ﬁfcﬁﬁ%@% 7l ADSaAI RS Ur €
difference. Therefore, 'in 25 the case of fulfillin he equati on (2)

it is neces g] to finely adjust AQa and AQb. [0015] The
introduction of” the adhesion-preventing air into the furnace 10 has

the effect of | ' t f . Ther ef
unen the. par ti c! CITHBAB DS TREYS oo e g PO R & ErraEL L0,

it is preferable to decrease Qa in quantity as 5 long as the adhesion
of particl ede@bes not occur in order to maintain the t enperature

range for normal operation.
10 For example, when the particles start to adhere to the inner wall of the furnace

10, in order to prevent this adhesion, the rotational frequency of the blower 40a is
increased so as to increase the current Qa to Qa + AQa in quantity. Then, the
discharging pressure of the blower 40a is increased, and the pressure in the furnace 10 is
increased accompanying this. As a result, a pressure difference between the blower 40b

15  and the furnace 10 occurs, and Qb is decreased by this pressure difference. Therefore,
in the case of adjusting Qb, it is necessary to take the decreased qﬁantity of Qb into
account, which is caused by the pressure difference between the blower 40b and the
furnace 190.

[0014]

20 Meanwhile, in order to fulfill the equation (2), the rotational frequency of the
blower 40b is decreased so as o decrease the current Qb to Qb - AQb in quantity. Then,
the discharging pressure of the blower 40b is decreased, and the pressure in the furnace
10 is decreased. As aresult, a pressure difference between the blower 40a and the
furnace 10 occurs, and Qa + AQa is increased by this pressure difference. Therefore, in

25  the case of fuifilling the equation (2), it is necessary to finely adjust AQa and AQb.



Accordi ngly, when the particles do not adhere to the inner wall of
the furnace 10, it is necessary to decrease Qa in quantity. However,
in the case of decreasing Qa in quantity, a variation in the pressure
in the furnace 10 and a change in Qb acconpanying 10 this occur in a
simlar way to the aforenentioned case where Qa is increased. [0016]
As described above, it is difficult to & ways maintain a constant Q
because the_pressure in the furnace 10 varies due to the increased
and decr easE®!§liantities of Qa and Qb. Even if adjustment of the
rotational frequencies of the blowers 40a and 40b is 15 attenpted at
t he sanme tinme i n Becoralnoe ofithdadhbsion-prevensisg dir &l thddemegesidichas the effect
quantities of Qa and Qo, it is very difficult to nake the right
timng for oflowedsd agrpedtdenrtbafinmge glarThetéfas, when@he particl€ddo aund
there is the problemin that the trapping efficiency of the cyclone

20 cannot  bgilefeay e igkr Ao BR) fihaboME it @fpefrdbhac @BaBEE Jalin Quarki@Pds/]
20Meanwhile, it is common for the sphering apparatus to conti nuously

operate gurjpg ﬁ%ﬁﬁ gﬂl?ésioﬂ@f Emﬁﬂe§@d€§ b& ocBRE Biter BAnditSi ttﬁgfséﬁ{pﬁléaﬂﬁ'@_ and

the pressure | urnace 10 vary due to reasons suc

vari ation o;angé(foq?;l?lg%aﬂéﬁ]%ornatur es between day and night. As a

result, thereis p I'mthat the quality and the production

efficiency of th article e deteriorated. 25 [Patent erence _1]
Japanese Patent 335?‘#‘8&& B’ﬁe”ia\%‘? p%@%liszl%‘lm%@ r%éfb%iﬂﬁﬁr vl ‘ﬁeﬁ[’@h“ﬁéﬁﬁ l?J,
[0018] In Ijght of the _aforenentioned problens of the prior art,.
obj ects of EREEFEFE? desreass Qnin GiRuEye Howprenin the caseaidesrpasig Qain
appar atus capabl e of always maintaining a constant air amount Q
suct i oned | @Hastihe vaiatipo iethe preggire i ﬂamfglmam 10 and aoengedh Qbragpphpagying
efficiency, and capable of easily adjusting an adhesi on-preventing
air anolht Qs @od ia acamitar ey & the afopamxintiGhed das: ywihaoe Qdés iacregpledr i ng
apparatus capabl e of producing particles with high quality at high
producti on giiélci ency by optinmally maintaining the tenperature and
the 10 pressure in the furnace; and to provide an operating nethod
t her eof . As described above, it is difficult to always maintain a constant Q because the
pressure in the furnace 10 varies due to the increased and decreased quantities of Qa and
Qb. Even if adjustment of the rotational frequencies of the blowers 40a and 40b is
15  attempted at the same time in accordance with the increased and decreased quantities of
Qa and Qb, it is very difficult to make the right timing for 'increasing and decreasing
quantities of Qa and Qb, and there is the problem in that the trapping efficiency of the
cyclone 20 cannot be prevented from being lowered by the change in Q.
[0017]
20 Meanwhile, it is comunon for the sphering apparatus to continuously operate
during several days to several months, so the temperature and the pressure in the furnace
10 vary due to reasons such as the variation of external temperatures between day and
night. As a result, there is problem in that the quality and the production efficiency of

the particles are deteriorated.

25  {Patent Reference 1] Japanese Patent Publication No. 3331491



[ 0019] In order to solve these problens, a first aspect of the
present invention is a sphering apparatus including a sphering
furnace, at the top of which a sphering burner is provided in a
vertically downward direction, on the body of which a plurality of 15
adhesi on-preventing air-introducing holes is forned, and at a | ower
part of which a carrier air-introducing thole and a carrier
air-withdrawi ng hole are forned; an air blower connected to the
plurality of adhesion preventing air-introducing holes and the
carrier air-introducing hole through a_first pipe; a cyclone
connected to the carrier air-&ﬂ$ﬁ%8§ﬂ3§@3%8T%BNEHEﬂgh a second pi pe;
a bag filter connected to the cyclone through 20 a third pipe; a
cool i ng ai r-[P®k8 oduci ng section provided on the third pipe; and a
suction bl ower connected to the bag filter through a fourth pipe,
wher ei n one end oin ligheof the sforgmendoned prabiarecsiabe prooraridoly hasiGhe preps t
of the air blower, the other end of the first pipe is biforked, one

bi f or ked sendn¥ehiti6OnB eLfrefde @ spHRAnE Afpatls ddpabld Al WEH4GhAitaihDipe, cohdignt
ot her biforked end is connected to a manifold bundling the plurality

of adhesi on JreyeRt & B4R BhiothOEyoRFEGH RONRliASm aﬁrbgti&alf ﬁarp?ﬁlgd@iﬁi’&fcy,

is provided 1n any one of two pipes in the 7 biforked part of the

first pipe. IE{I]Q ?é}%l)le o easﬂ% F@{lit{g@fe‘aﬂrﬁ e¥0.51.- ev%B@@ At YRk %%d RL&EENr

i nvention, prefera i‘nclu a pressdre sensor
provided in the hering. furnace, which noni.tofs ressure i.n 5 the
Spheri ng. T urSEac s Yo pidgide faniSEpy prpbtisRabe B ofusdle R lRe i ng
furnace, which nonjtors a te rature i.n the sphering furnace;

second danpéial§y &y rigkBrodvetion giticisspy Ry oRipalirabEeHe GERERERS SiHbeh
adjusts a feed ampunt of cooling air; a second tenperature sensor
provi ded ¥ n pressure f the fuspase; anglfe Brevide A opprating mehebigicok e of gas
flowing into the bag filter; a third danper provided in the fourth

pi pe, which[8@%sts a suction rate of the 10 suction blower; and a
control unit connected to and capabl e of comunicating with the
pressure sensor, Theddrits sdlvd thesearaiiems asestaspect dike mewonuvértionés at ur e
sensor, the first danper, the second danper, and the third danper,
wherein the spﬁﬁ’ﬁn@@b%mlﬂhsl in€lading @ Splrihg CONIve] AthedBp USWhigh @ spHein g bluder is
val ue neasured by the pressure sensor and tenperature val ues neasured

by the fir styé8i926h akkiiSalFRRNRvarl Hrechsh, 98 RO ) 8TRELRE PhRalfgBsOr and
15 transmts gate opening-controlling signals to the first danper,

h d . i Gr-nlbhigi i 1 ih 2
apar at 0o o TRESaaind i bEGA RUGATRRs (fnBdpal O BUF, SRS
pressur e Senagle APNS L) al SIMERAUIRRERRRL AL ot MU0BT R Lok

upper part o eri second aspect of
t he present inventiop: i n_oper ating net.hod. of spherin ar at us
whi ch  nol udeBiEted iibe PRy PHb o PteTating ty SO PRE FOIE BRIRGHFAS of
adhesi on-preyenting, air-intrqdugi ng holes is forned and at a | ower
part of whi aH-Rpdiing Bple hrpugh g ﬁf@dﬂ&?sﬁg@ﬁ@%@ﬁaﬂ%ﬁd odhe gaRer

air-wi thdrawi ng hole are fornmed, an air bl ower
air-withdrawing hole through a second pipe; a bag filter connected to the cyclone through

20  athird pipe; a cooling air-introducing section provided on the third pipe; and a suction
blower connected to the bag filter through a fourth pipe, wherein one end of the first pipe
is connected to a discharging part of the air blower, the other end of the first pipe is
biforked, one biforked end is connected to the carrier air-introducing hole, the other
biforked end is connected to a manifold bundling the plurality of adhesion preventing

25  air-introducing holes, and a first damper is provided in any one of two pipes in the



25 introduci ng both adhesi on-preventing air and carrier air to the
sphering furnace, a first 8 pipe one end of which is connected to a
di scharging part of the air blower and the other end of which is

bi forked, the biforked end being connected to the carrier
air-introducing hole and the other biforked end being connected to a
mani fold bundling the plurality of adhegion preventing
air-introduci ng holes, a _first danper provided in any one of two 5
pipes in t hiif ?Qﬁﬂﬁﬁf%%ﬁﬁtﬁP&the first pipe, a cyclone connected to
the carrier air-w thdraw ng hole through a second pipe, a bag filter
connect ed t W02BE cycl one through a third pipe, a pressure sensor
provided in the sphering furnace, which nonitors a pressure in the
spheri ng furnace,Fa thd sphérirtgeppaniat of the pesmd mvpntiw, détprefarabledo $pther i ng
furnace, which nonitors a tenperature in the sphering furnace, a
cool i ng ai rmichide @@teingsehforgeetifddin feGphdiag fonadeehich nfoditpis RGressure in
second danper provided in the cooling air-introducing section, which

adj usts & fged,RIRYMmAle; £aat lehfehle ssGPERAREEALR MRALALHETHRERS Ghich
provided in the third pipe, which nonitors a tenperature of gas

flow ng int ' 4 QH’ER ]
filter thr oglé)hﬁgm? gegr#;{ehalt%ri%%@égﬁl%é&%é ah’po%\ér%%ﬂr%%w egﬁﬂ‘rﬁlﬁ?{%}g}ﬁ%g@?ﬁg
pi pe, which .adjusts a suctign.rate of.the suction.blower, 15 a
Pontrol uni trabEr SR e ik DS R e sE neBRu 86 2Rt strdte
fi h
D hemp R e PR SaRee i hasSEoR o SRt
t he net hod incllgcjdi n _iégputti ng .q?qgggﬁ%%u&g}\(al %%_su){ed btty thfg the
pressure sebagofilterya B PP AUy BB By GRS ASHCHOEFRIE Pater e
sensor Z&d t he sggondﬁ;&nper%iure sensg{, a@pregﬁgﬁrnined pressg&i
val ue, d prctideblemisi; aadia pontrod ipié eanented tpand espa cowaynipsting with the
conputing; and transmtting gate opening-controlling signals to the
first danpeprestureseasrahefidarpperatmngtnsdrahe hiconl dappmivre tehenahy first
controlling gate openings of the first danper, the second danper, and
the third dasrpss, th §Q2HldAGe0 BAd g thial dditel) WeS@N the norel ineiNcardds out
adhesi on-preventing air anount Qa and a 9 first danper, so the sum

of the adhegd@RnRioR\SREiaPHestirt vATPMBisuER b?@ﬁie PrifufeRkfisof indBbipaaRtint
@ which are supplied nto the furnace, that 1s an air amount Q

suctioned | pifestGisG¥e Efﬂﬁﬁré?t%}nﬁéré’t@% SerR6r 4RI tRE @eBgttemBEhA echdor and

Therefore, 1t Is possible to maintain the optiml trapping efficiency
of the gycl . , : '
adi ust it Saye o8 optedfe S0 BleMlnnS RO P B At pe HPUR R bl nd the
In addition .ﬁ;:dcordi ng to the present invention, it is possible to
optimally r’rﬁ‘i‘lr 4R®% he tenperature and the pressure in the furnace by
using the control unit, so.it is possihle to produce the rticles
with high quality*ap f%%?&?@ﬁ%éﬁ?@i%r??&efﬁf%s? NPOYBTRE 1E Resiseben
OF THE DRAW NGS [ 0023

pressure[ Sensor ]and the first temperature sensor are provided at the upper part of the

sphering furnace.
20 [0021]

A second aspect of the present invention is an operating method of a sphering
apparatus which includes a sphering furnace on the body of which a plurality of
adhesion-preventing air-introducing holes is formed and at a lower part of which a carrier
air-introducing hole and a carrier air-withdrawing hole are formed, an air blower

25  introducing both adhesion-preventing air and carrier air to the sphering furnace, a first



Figure 1 is a schematic illustration representing an exanple of the
sphering furnace of the present invention. Figure 2 is a schematic
illustration representing an exanple of a conventional 15 sphering
furnace. [0024] The reference nunerals shown in these figures
are defined as follows: 10-sphering furnace, 11 -.sphering burner,
12- adhesi on preventing air-introducing Igole, 13-carrier
air-introducing hole, 1l4-carrier air-wthdrawi ng hole, 15- pressure
sensor, 201@ipeoh¢ estoftvérigheis apnnceted tresdischartihggmuand thepiptdowaGng yivd Wi,
21 ""third pipe, 22-cooling air-introducing section, 23-second
danper, 24- sedafhwehittenpioded ke bidnkalenddOmpagniecdet & the 3drrier dininttobucing
pi pe, 32-suction bl ower, 33-1bird danper, 40c-air blower, 41

-mani fol d, Adtefahd ik oﬂiepﬁforﬁ&aexﬂﬂﬂi:?icf)ﬁiekﬁ_d t A ehafiffoldl BEndling $te HiRBy of
42b-the other biforked end of the first pipe, 43- first danper, and

50-control  uitesion prededding hilMbaichd HRRR NG JbFat YR bidbf AR25]
pparatus of t

Hereinafter, an eﬁbodi ment of the sphering a e present

. ti L , : \ S Fi 1
| vent 1 05| SUERSI AR Hh JIESRR herddR draNad nLE®
Sphori ng. b R REpRLE PR ey 0P D AL AP A P e et
nunerical references, and the explanations thereof are omtted or
simpl i fied. 2[0S PRESHES sPseTPrafesdd diesahsme furags: gfgwgmqaaors a

apparatus represented by Figure 1 10 and the conventjonal sphering
furnace arePIREEC nAke Pherdng -afirptderpperdmR sensonpreviged wrthegphering

furnace, which monitors a temperature in the sphering furnace, a cooling air-introducing

10 section provided on the third pipe, a second damper provided in the cooling
atr-infrodueing section, which adjusts a feed amount of cooling air, a second temperature
sensor provided in the third pipe, which monitors a temperature of gas flowing into the
bag filter, a suction blower connected to the bag filter through a fourth pipe, a third
damper provided in the fourth pipe, which adjusts a suction rate of the suction blower,

15 and a control unit connected to and capable of communicating with the pressure sensor,
the first temperature sensor, the second temperature sensor, the first damper, the second
damper, and the third damper, the method including inputting a pressure value measured
by the pressure sensor, temperature values measured by the first temperature sensor and
the second temperature sensor, a predetermined pressure value, and prec_ietennined

20 temperature values, followed by computing; and transmitting gate opening-controlling
signals to the first damper, the second damper, and the third damper, thereby controlling
gate openings of the first damper, the second damper, and the third damper.

{0022} |
According to the present invention, an adhesion-preventing air amount Qa and a

25  carrier air amount Qb are adjusted at the same time by using one of the air blower and the



end 42a thereof is connected to a manifold 41, and a control unit 50
is provided. [0027] In a furnace 10 of the sphering furnace of
the present invention, only one air blower 40e (hereinafter referred
to as the blower 40e) is provided. To the discharging 15 part of this
bl ower 40c, one end of the first pipe 42 is connected. The other end
of the first pipe is biforked, and one Bi forked end 42a is connected
to one end of the manifold 41, while the other biforked end 42b is
connect ed t &% demPe sorthegym phthe BHSEIORETN SIS £ 2QURY (3 i th cren A
other ends of the manifold 41 bundles a plurality of adhesion
preventing ameutidl whigk pregupidicd dnte the fumage, Gt isiap ag paowti suchppegriniedhe
end 42b of the first pipe 42, 20 a first danper 43 is provided so as
to adj ust t heclom can abfvayQeoeamdnt@ined §@8@8y. TherefoBy, itap pbsgibifotnipdisfain the.
constitutions, it is possible to supply both the adhesi on preventing
air and car bpigrhalatapping efficisney bf theeycidiac ARbotht bperitivh@cends@asybesauseby
using the first danper 43, the ratio of Qa to Qb can be adjusted

arbi trarslythelddjdsthheht 6R3R catrl odBbPukMeUnly e BOW dédipdoes not change

due to the adjustnment of the ratio, so it is possible to 11 always
maintain an air : j IO & AVAe ; nand to
mai ntain an optim ?itrn 8%’&%#8&5 ? (?glleggégy.ﬁ%rrﬂgcl}ﬁh!tq%ﬁgﬁ?{%?étaﬂgg%r 43
is not limted

. rovi ded t n_t i f . o] .t he. .
rot pi pe. 3k RiaREduErag iR MERIRE e Rinficf toipe oMoty M
provided 5 between thjs hiforked i,nt, and the nifold 41. .[ 0029]
°t he 't ur Bt mote B srirs vB B ey 2 pidh ero Bt artneg
sensor 16 are provided, whereby it is possible to check if the
pressure in the furnace 10 is maintained within the appropriate
pressure or not and if the tenBerature is sufficient to nelt the raw
10 matedPal or not. Herei BRIFE DESCREEHENAN EHEPRBAWINGS t he pressure
sensor 15 and the first tenperature sensor 16 at the upper part of
the furnace[f®23] n order to nonitor the area around a flane of a
sphering burner 11 in which the particles are fornmed. [00301 To the
carrier air-w thdFigwierds hedtembdc illuseation deppésetirgenengngic ptht §phesing
connect ed, _

firnace of the present invention.

Figure 2 is a schematic illustration representing an example of a conventional
15  sphering furnace.
[0024]

The reference numerals shown in these figures are defined as follows:
10--sphering firnace, 11---sphering burner, 12---adhesion preventing air-introducing hole,
13---carrier air-introducing hole, 14---carrier air-withdrawing hole, 15--pressure sensor,

20  16--first temperature sensor, 17-second pipe, 20---cyclone, 21---third pipe, 22--cooling
air-introducing section, 23---second damper, 24---second temperature sensor, 30:-bag
filter, 31---fourth pipe, 32--suction blowez, 33--third damper, 40c---air blower,
41--manifold, 42---first pipe, 42a--one biforked end of the first pipe, 42b--the other
biforked end of the first pipe, 43+ first damper, and 50--control unit.

25



15 and the other end thereof is connected to the entrance part of a
cyclone 20. To the exit part of the cyclone 20, one end of a third
pi pe 21 is connected, and the other end thereof is connected to the
entrance part of a bag filter 30. [0031] On the third pipe 21, a
cooling air-introducing section 22 is provided. This 20cooling

ai r-introduci ng section 22 supplies coollding air into the third pipe
21, so it is possible to decrease the tenperature of the gas flow ng
fromthe cycl one 20 { ESTMORE HOR CARRONGPUS TEEHNVIENESSY | ng

ai r-introduci ng section 22, a second danper 23 is provided, whereby
it is possilP@io adjust the anount of cooling air. Also, on the

adj acent part of the third pipe 21 to the entrance part of the bag
filter 30, a secoHereRfaftéreaperniaidient 5108 ophePidp hppapatmvofdischressheihedytiontis
is possible to check if the tenperature of 12 the gas flowing into
the bag fil tdREcriBed whh AEREMRAb e QArMHing0t FidulD BabredentdiasshmBrRbraRove,
by providing the second danper 23 on the cooling air-introducing

section 32, sbﬁerfn fRpAsRiophe ptré%eﬂ%x"éﬁ{ioﬁ, hed e Ras %ﬂéﬁﬁelﬁfeleﬁﬂ%ﬁtsgl@% the
flowing into 5 the bag filter 30 wthin the range between 100C, at

whi ch dew c sat | [ I ez I . nor
attaches to%ggﬁﬂi@ &?}3@{}% %Hﬁg%b%%%ﬁdegﬁg&glz%ﬁ?%}&%ﬁ %g%@%\hl ch
is the upper terr%)aﬁ:r ture lim,t of a con ent%onalﬁ#ilte.r El)ib i c used
in the bag ATF CreRess- &) the;explanations greohrg opiftediof Smplified. g
air-introduié&% section 22 to be provided on the adjacent part of the
third pipe b the exit part of the bag filter 30 in 10 order that
the gas at a high tenperature and cooling air are sufficiently m xed,
t her eby | oweri ng TheomeiasfErences ketwesa o) GWWWGWStQW¢fP4bY¥W'%bg
filter 30. [0033] To the exit part of the bag filter 30, one end of a
fourth pPpe agd thesomsnhaet smherimgirnace aretilws thetfivetpiperdd® is biderbed, ons biforked
connected to a suction blower 32. This suction blower 32 15suctions

t he gas di steni B2 thetedfis tdmestpdierd mgnifoppél, ahdis control unit 508k pegvided. t he
fourth pipe 31, a third danper 33 which adjusts a suctioning anount
of the suctifose7pl ower 32 is provided, whereby the suctioning anount
of gas distributed in the sphering apparatus can be adj usted.

In a furnace 10 of the sphering furnace of the present invention, only one air

blower 40c (hereinafter referred to as the blower 40¢) is provided. To the discharging
15  part of this blower 40c, one end éf the first pipe 42 is connected, The other end of the

first pipe is biforked, and one biforked end 42a is connected to one end of the manifold

41, while the other biforked end 42b is connected to a carrier air-introducing hole 13. A

plurality of the other ends of the manifold 41 bundles a plurality of adhesion preventing

air-introducing holes 12, 12, -+, Also, in the other biforked end 42b of the first pipe 42,
20 a first damper 43 is provided so as to adjust the ratio of Qa and Qb.

[0028]

By applying these constitutions, it is possible to supply both the adhesion
preventing air and carrier air from one blower 40c into the furnace 10.  Also, by using
the first damper 43, the ratio of Qa to Qb c&n. be adjusted arbitrarily. In this case, the

25  sum of Qa and Qb does not change due to the adjustment of the ratio, so it is possible to



[0034] 20Herein, it is preferable for the pressure in the furnace 10
to be a negative pressure. In this case, it is possible to adjust the
suctioni ng anount upstream of the cyclone 20 and the pressure in the
furnace 10 by adjusting the gate opening of the second danper 23.
Therefore, it is possible to prevent the particles fromadhering to
the inner wall of the furnace 10 and tojefficiently eject the
particles fromthe furnace 10 in addition 25 to the aforenenti oned
advant ageouglveiys owintainin ait Aosim §) préwmsdtintn gheagiyelone a@spodesid (7 immintain
control unit 50 controls a pressure and a tenperature of the gas in
t he spheri ngnbpiimacmpiifg effictbnes conposed of a pressure indicating
controller (PIC) 51, a tenperature indicating controller (TIC 52,
and a conputing uHkrdein( {hE ¥irHamdri4s icasttlintited De1bé probided betwestrtre bigstkéd
the pressure sensor 15, the first tenperature sensor 16, the second

t enper at ur e ,8RN§Ohe Bkt phB 82 hihd Gk cAladMelintSiuciidhoREGORH cHapPsoviddd and
the third danper 33 through comruni cation cabl’'es. Herein, wreless

conmuni cgti %%gﬁmgsgﬁmdip%ﬂﬁm{h@ Bldgqmmni cation cables as the

connecting neth ween “the control unit 50 and each of the
consti tuent ﬁgggents. 10[ 0036} Herei nafter, an exanple of the
operating né d of the sphering apparatus using the control unit 50

is described. Pressure and_fenperature val ues neasured by the
pressure sensor 1@‘}&? ﬁ‘é“af’? F@taﬁﬁsﬁ’fféls%{’tsﬁrr g @’@r‘?s%?t%‘i@?er%{‘ﬂ"c? SERRET L& &%6nd
tenperature sensqr 24 are transmtted tq the 15¢ontrol unit 50 and

i nput t ed t o PETEled whaiehy ibis pRssiblst cheek if Hledressirp tt tha §rmase 0 smaipfggned
conmputation is carried out on the basis of the inputted pressure and
t enper at ur e widinibe apmepriafreprpisures pet and df the fepeerture & sylicipatto melt the raw
predetermned in the pressure indicating controller 51 and the

t enper aflOr e matgliabatriong Kersity ibls prefefaBle @ honjde gzt messprenenyge tomdrtbé fiishg
signals are transmtted fromthe control unit 53 to the first danper
43, 20 the seaentudanmerlekd theupged paer dffthe filrraeanttin oddr sOmasitdr the area
equal i ze the neasured pressure and tenperature val ues and the

predet er m neeuRd & SIaME of 28shefiRNPEMG UL Whth WRSpar@iléh dkd@Anéde gate
openi ng thereof are controll ed.
{0030}
To the carrier air-withdrawing hole 14, one end of a second pipe 17 is connected,
15  and the other end thereof is connected to the entrance part of a cyclone 20. To the exit
part of the cyclone 20, one enci of a third pipe 21 is connected, and the other end thereof
is connected to the entrance part of a bag filter 30.
[0031]
On the third pipe 21, a cooling air-introducing section 22 is provided. This
20  cooling air-introducing section 22 supplies cooling air into the third pipe 21, so it is
possible to decrease the temperature of the gas flowing from the cyclone 20 to the bag
filter 30.  Also, on the cooling air-introducing section 22, a second damper 23 is
provided, whereby it is possible to adjust the amount of cooling air.  Also, on the

adjacent part of the third pipe 21 to the entrance part of the bag filter 30, a second

25  temperature sensor 24 is provided, whereby it is possible to check if the temperature of



Herein, the aforementioned control is carried out automatically and
continuously. 25[0037] 14 The relationship between the gate opening
of each danper, and the tenperature and the pressure at t.he upper
part in the furnace 10 is described in Table 1. [0038] [Table 1]
Qperation Tenperature at the upper part in the furnace Pressure at
the upper part in the furnace (1) Gateldpening of the first danper:

wi de I ncrease Decrease ) ]
the gas flowing into the bag filter 30 is appropriate or not.

[0032]
As described above, by providing the second damper 23 on the cooling
air-introducing section 22, it is possible to adjust the temperature of the gas flowing into
5 thebag ﬁlter 30 within the range between 100°C, at which dew condensation of the
moistu:ré in the gas neither occurs nor attaches to a filter fabric used in the bag filter 30,
and 180°C which is the upper temperature limit of a conventional filter fabric used in the
bag filter 30. Herein, it is preferable for the cooling air-introducing section 22 to be
provided on the adjacent part of the third pipe 21 to the exit part of the bag filter 30 in

10 order that the gas at a high temperature and cooling air are sufficiently mixed, thereby

lowering the temperature thereof, and then flow into the bag filter 30.
[0033] |

To the exit part of the bag filter 30, one end of a fourth pipe 31 is connected, and
the other end thereof is connected to a suction blower 32.  This suction blower 32

15  suctions the gas distributed in the sphering apparatus.

Also, in the fourth pipe 31, a third damper 33 which adjusts a suctioning amount
of the suction blower 32 is provided, Wh‘ere.by the sﬁctionmg amount of gas distributed in
the sphering apparatus can be adjusted.

[0034]

20 Herein, it is preferable for the pressure in the furnace 10 to be a negative
pressure. In this case, it is possible to adjust the suctioning amount upstream of the
cyclone 20 and the pressure in the furnace 10 by adjusting the gate opening of the second
damper 23. Therefore, it is possible to prevent the particles from adhering to the inner
wall of the furnace 10 and to efficiently eject the particles from the furnace 10 in addition

25  to the aforementioned advantageous effects of adhesion preventing air.



(2) Gate opening of the first danper: narrow Decrease |ncrease (3)
Gat e opening of the second danper: w de Small change | ncrease (4)
Gat e opening of the second danper: narrow Snmall change Decrease (5)
Gat e opening of the third danper: wi de Small change

13
[0035]

The control unit 50 controls a pressure and a temperature of the gas in the
sphering furnace 10, and is composed of a pressure indicating controller (PIC) 51, a
temperature indicating controller (TIC) 52, and a computing unit (Y) 53. This control
5  umit 50 is connected to the pressure sensor 15, the first temperature sensor 16, the second
temperature sensor 24, the first damper 43, the second damper 23, and the third damper
33 through communication cables. Herein, wireless communication can be applied
instead of communication cables as the connecting method between the control unit 50
and each of the constituent elements.
10 [0036]
Hereinafter, an example of the operating method of the sphering apparatus using
the control unit 50 is described.
Pressure and teraperature values measured by the pressure sensor 15, the first
temperature sensor 16, and the second temperature sensor 24 are transmitted to the
15  control unit 50 and inputted to the computing unit 53. In this computing unit 53, the
computation is carried out on the basis of the inputted pressure and temperature values
and the pressure and température values predetermined in the pressure indicating
controller 51 and the temperature indicating controller 52. Then, gate
opening-controlling signals are transmitted from the control unit 53 to the first damper 43,
20  the second damper 23, and the third damper 33 so as to equalize the measured pressure
and temperature values and the predetermined pressure and temperature values, and then
the gate opening thereof are controlled.
Herein, the aforementioned control is carried out automatically and
continuously.

25  [0037]



Decrease (6) Gate opening of the third danper: narrow Small change
Increase 5 [0039] For exanple, for the purpose of increasing
the tenperature at the upper part in the furnace 10, operation (l) is
carried out. However, the pressure at the upper part in the furnace
10 is decreased, so it is necessary to carry out operation (3) or

(6). 10Herein, as for the effect on thekbressure at the upper part in

he f 10, hi.rd, d h . f f han th
Second damper 23, 1AtParopE R{een sl etk BB e i Rebows,c

t enperature the pressure in the furnace 1Q by. con | .Ling the
gate openi n@‘? Bt PR P RS RIS A5ad i e e AR [0040]
15Accor di nglﬁé, by applying the control unit 50 and the operating
nmet hod of t 3§bheri ng apparatus using this control unit 50, it is
possible to maintain the tenperature 15 and the pressure in the

furnace 10 Hrdlletld produce particles with high quality at high
production efficiency. EXAMPLES

Temperature at the Pressure at the upper
Operation uppefrlﬁnart in the part in the furnace
ace
3 Gate opentng of.the first Increase Decrease
damper: wide
(2) Gate opening of the first Decrease Increase
damper: narrow
3) Gate olzlemng of t?le second Small change Increase
amper: wide
#) Gate c:lpem_ng of the second Small change Decrease
AMPEr: Narrow
(5) Gatc opening Of.t he third Small change Decrease
damper: wide
(6) Gate dopenmg of the third Small change Increase
amper: narrow
5
[0039]
For example, for the purpose of increasing the temperature at the upper part in
the furnace 10, operation (1) is carried out. However, the pressure at the upper part in
the furnace 10 is decreased, so it is necessary to carry out operation (3) or (6).

10 Herein, as for the effect on the pressure at the upper part in the furnace 10, the
third damper 33 has a greater effect than the second damper 23. Therefore, it is possible
to optimally maintain the temperature and the pressure in the furnace 10 by controlling
the gate openings of these two dampers in a balanced manrer.

[0040]
15 Accordiﬁgly, by applying the control unit 50 and the operating method of the

sphering apparatus using this control unit 50, it is possible to maintain the temperature



5[ 0041] Hereinafter, the present invention is described in nore
detail in the follow ng exanples, while the present invention is not
limted to these exanples. [0042] (Exanple 1) 10In Exanple 1, the
particle production tests were carried out using the sphering furnace
of the present invention represented by Figure 1 and The conventi onal
sphering furnace represented by Figure 25 and both tests were

G amator of 00 e inE Ltk BRGRe 0eafil o5 A0E 52 hs VARl 4 hRET

wal | of which Jour vertical rows of the 15 adhesion-preventing

ai r-introdudHYHBIBESEY- 12 were fornmed al ong the circunferentia
direction and five of the adhesion-preventing air-introducing hol es
12, 12, were formed in each of the vertical rows. Adhesion
preventing-air was blown at 100 Nn8 /11 t hrough each of the

adhesi on-preventing air-introduci ng REAMPLES 12, so as to evenly

di stribute adhesion preventing-air on the inner wall of the furnace
10. 20[ 0643]00d]Iraw materi al powder, silica powder was used. In
t he case of producing spherical silica particles, the preferable

t enper at ur e r angeHamihafiere SRUreschbigentitin it lescrippd in pafe depdil inhe flollgwiag
10 are generally 1,500 to 1,600C and -1.0 to -0.8 IcPa(Q,

respecti vel ¥xanlfley, hié the pfri@niiiRARLEHonBditeProltReyPeEAlplse i n the
tenperature indicating controller 52 was set to be 1,550C. The 16

predeterninggM@ essure in the pressure indicating controller 51 was
set to be -0.91cPa(G. Herein, the pressure is the value on the basis
of the at msgﬁﬁ%& e Bressure. Meanwhi |l e, in the conventional
sphering apparatus, ‘the air bl ower 40a supplying adhesion

2;?};’?2} :1@3_ gly r anﬂl éxgt%p ei f, ﬂ?g ]_g)a\{'\gcrle ér%guc%l%g Qels%/si wede Gartic - St us%iné th\{ﬁs}rﬂ?ering
furnace of the present invention represented by Figure 1 and the conventional sphering
ﬁ;rﬁace represented by Figure 2, and both tests were compared.

As the furnace 10, a furnace was used with an inner diameter of 600 mm and a
height (length) of 3,000 mm, on the inner wall of which four vertical rows of the
15  adhesion-preventing air-introducing holes 12, 12, - were formed along the
circumferential direction and five of the adhesion-preventing air-introducing holes 12, 12,
-+ were formed in each of the vertical rows. Adhesion preventing-air was blown at 100
Nm’/h through each of the adhesion-preventing air-introducing holes 12, 12, - so as to
evenly distribute adhesion preventing-air on the inner wall of the furnace 10.
20 [0043]
As raw material powder, silica powder was used.
In the case of producing spherical silica particles, the preferable temperature
range and pressure range at the upper part of the furnace 10 are generally 1,500 to

1,600°C and -1.0 to -0.8 kPa(G), respectively. Therefore, the predetermined

25  temperature in the temperature indicating controller 52 was set to be 1,550°C. The



5 hand such that the tenperature and pressure at the upper part in
the furnace 10 were maintained within the aforenentioned preferable
tenperature range and pressure range. The results of the tests are
described in Table 2. [0044] [Table 2] Tenperature at the upper part
in the furnace Pressure at the upper part in the furnace Production
yield Preferabl e tenperature range and Htessure range 1,500 to 1,600

C-1.0to - Br'egél’cgnpnz%l(ie%) préssucr% rf1\1/ ﬁlrétpire%sr:]u%.le in%iﬂ:g. urlgl cnogﬁgﬁgr%rl av:[ralés.éet(tg We) -(pé Bﬁﬁtﬁ)
Herein, the pressure is the value on the basis of the atmospheric pressure.
Meanwhile, in the conventional sphering apparatus, the air blower 40a supplying
adhesion preventing-air and the air blower 40b supplying carrier air were controlled by
5  hand such that the temperature and pressure at the upper part in the furnace 10 were
maintained within the aforementioned preferable temnperature range and pressure range.

The results of the tests are described in Table 2.

[0044]
[Table 2]
Temperature | Pressure at the upper | Production
the upper part in 0 the furn, eld
the furnace part in the ace yie
Preferable termperature range 1 504 ¢ 1600 °C | -1.0 to 0.8 kPa(G) -
and pressure range
Conventional sphering o o
apparatus (two blowers) 1,450 t0 1,650 °C | -1.21t0-0.7 kPa(() 70%
Sphering apparatus of the
present invention (one blower | 1,550 to 1,600 °C | -1.0to -0.9 kPa(G) 95%
and one damper)
10
[0045]

From the results of the aforementioned tests, in the case of using the sphering
apparatus of the present inveﬁﬁon, it became clear that the temperature and pressure at
the upper part in the furnace 10 were able to be maintained within the aforementioned

15  preferable temperature range and pressure range and that a production yield as high as
95% was able to be obtained.  Also, the obtained particles were high quality with a
favorable sphere.

In contrast, in the case of using the conventional sphering apparatus, it became



1,450 to 1,650 C-1.2 to -0.71cPa(G 70% Sphering apparatus of the
present invention (one bl ower and one danper) 1,550 to 1,600 C -1.0
to -0.9 IcPa(G 95% 10 [0045] Fromthe results of the

af orenenti oned tests, in the case of using the sphering apparatus of
the present invention, it became clear that the tenperature and
pressure at the upper part in the furnaéé 10 were able to be

mai nt ai ned t t he af orenenti oned ref er abl enper.at.ur. nge
and pr essur\é\fe?ra %éheatﬁiap?rﬁéfe aa{lgéjrr%qa‘ffﬁ?ﬁ ﬁggﬁeépgggstﬁ%ﬁﬁ{ﬁ%g%&sg@é&ggog
able to be ﬁ%ff?' ned. . Al so, thgenobt ai ned artidcl es were hi tﬂagality
with a favoFSiucBpHionsd PreferadlERpepiug RO AN PESErg fange P?thﬂ?
conventional sphering apparatus, it becane 17 clear that the
tenperatureP@t@HCtWﬂé@g@l?&%XW%@aﬁB@éﬁo%’a‘?’%talp‘i‘@the furnace 10 devi at ed
fromthe aforenentioned preferabl e tenperature range and pressure
range and that a Iptlsgeetamplesyi ploduaion ordldrefasgommsutivk of 2 progustion relative

obt ai ned.
5  toaninput of a raw material.

INDUSTRIAL APPLICABILITY
[0046]
According to the sphering apparatus of the present invention, it is possible to
10 produce particles with high quality at high production efficiency by maintaining an
optimal frapping efficiency of the cyclone and optimally maintaining the temperature and

the pressure in the furnace, so the present invention is useful for industrial purposes.



In these exanpl es, a production yield refers to an output of a
production relative 5 to an input of a raw material. | NDUSTRI AL
APPLI CABI LI TY [ 0046] According to the sphering apparatus of the
present invention, it is possible to 10 produce particles wth high
quality at high production efficiency by maintaining an opti nal
trapping efficiency of the cyclone and dftimally maintaining the
tenperature and the pressure in the féi ac so the present invention
is useful for industrial purposes. VS 1. A sphering apparat us
conprising: a sphering furnace, at the top of which a sphering burner
is provided in a vertically downward direction, on the body of
which a plurality of adhesion-preventing 5a|r-|ntrodUC|ng holes is
formed, andl-at a Iomerﬁbﬁ*@“mﬁamMmﬂmhcmnmamQ;er air-introducing hole

and a carrier air-wWihbdsA% a air. bl ower
connected to the pl upﬁhal |§ rﬂ% ghsal %ﬁ %rogggﬂﬁ Shfeting %Fﬁle? duBEavilgd in a
hol es and t he’eEigrily é@W!aWﬁrdldmtﬂ@ducn ti@ Hmdp ef bvﬂtrdatbgmluahﬂ‘yl d’f%rdh@h)gq)reveﬂtmg
cycl one sconnegtigdod dr awi ol e thraoug
ctcond pi po. - peoh it folil, Bl 8 S PR el i e rratiuan- Rneisin hoe
pi pe; a cool@ﬁ@aamwelmtwﬁumewmghgeGMrmanLOV|de? on tﬂe terd Flpe ]
t a fourt
Spgelovﬁefgﬂll on 9111 QW]m%%n&%ﬁéc%% gooth;‘[: gﬁlrsﬁlt)g Iadl'}e(saign prgvgrlajt?on alr-introducing
holes and the carrier air-introducing hole through a first pipe;
a cyclone connected to the carrier air-withdrawing hole through a second pipe;
a bag filter connected to the cyclone through a third pipe;

a cooling air-introducing section provided on the third pipe; and

10 :
a suction blower connected to the bag filter through a fourth pipe, wherein
one end of the first pipe is connected o a discharging part of the air blower,
the other end of the first pipe is biforked,
oen biforked end is connected to the carrier air-introducing hole,
the other biforked end is connected to a manifold bundling the plurality of
adhesion preventing air-introducing holes,
s a first damper is provided in any one of two pipes in the biforked part of the first
‘ pipe, and
the first damper is able to arbitrarily adjust the ratio of an
adhesion-preventing air amount Qa and a carrier air amount Qb, and to constantly
maintain an air amount Q suctioned into the cyclone, which is the sum of the air amounts
Qa and Qb.
20
2. A sphering apparatus according to claim 1 further comprising:
a pressure sensor provided in the sphering firnace, which monitors a pressure in
the sphering furnace;,

25 a first temperature sensor provided in the sphering furnace, which monitors a



one end of the first pipe is connected to a discharging part of the
air blower, the other end of the first pipe is biforked, oen biforked
end is connected to the carrier air-introducing hol e, t he ot her
bi forked end is connected to a nmanifold bundling the plurality of
adhesi on preventing air-introducing holes, a first danper is provided
in any one of two pipes in the biforked part of the first 15 pipe,
and the first danper. is able to arbitrarily adjust the ratio of an
adhesi on- pr ¢BPRIAHE iBithe phginmacEnd a carrier air anobunt Qb, and to
constantly maintain an air amount Q suctioned into the cyclone, which
is the sum of theaagoond demparPraedesi th@roolte dr-trogheng segtierp pduichk adists a
according to claim1 further conprising: a pressure sensor
provi ded i n feddensphesiiceglifgizinace, which nonitors a pressure in the
sphering furnace; 25a first tenperature sensor provided in the
sphering furnace, a vdtoadtenmpeiange sendor ptOvilenpahedhitd @ipeNwhith nfRfiersiang

fur nace; a second danper provided in the cooling

ai r- i ntr gduedniger8R6e ol 9/ floMihg hietHewaf Silter; f eed anount of cooling air;
a second tenperature sensor provided in the third pipe, which
nonitors a 5 tenpgpgla L AQrth | : a
third danper provi dedlaiéﬁlpte{%gﬁgi({rﬂtnﬁmpi pe, rl}\Eﬁf %ﬁﬁ%gj@jggtgg%&%agt?%the
rate of thegsighihRRpl Quer; and a control unit connected to
and capabl e of communicating with the pressure sensor, the first
tenperature sensof con%?@?%ﬁnlggctt%dftgp&%gg%%é{%’o %%3@@%&“& i B Ja0meT

the 10 second danper, a
sensor, the first temperature sensor, the second temperature sensor, the first damper, the
10 second damper, and the third damper, wherein
the control unit carries out computation using a pressure value measured by the
pressure sensor and temperature values measured by the first temperature sensor and the

second temperature sensor and transmits gate opening-conftrolling signals to the first

damper, the second damper, and the third damper.

15
3. An operating method of a sphering apparatus which comprises:

a sphering fumace on the body of which a plurality of adhesion-preventing
air-introducing holes is formed and at a lower part of which a carrier air-introducing hole
and a carrier air-withdrawing hole are formed,

20 an air blower introducing both adhesion-preventing air and carrier air to the

sphering firnace,

a first pipe one end of which is connected to a discharging part of the air blower
and the other end of which is biforked, the biforked end being connected to the carrier
air-infroducing hole and the other biforked end being connected to a manifold bundling

25  the plurality of adhesion prevénting air-infroducing holes,



the control unit carries out conputation using a pressure val ue
measured by the pressure sensor and tenperature val ues neasured by
the first tenperature sensor and the second tenperature sensor and
transmts gate opening-controlling signals to the first danper, the
second danper, and the third danper. 15 3. An operating nethod of a
sphering apparatus which conpri ses: 20 a sphering furnace on the
body of which a pluraljty of adhesion-preventing air-introducin
holes is formed afdiU3dagiPFrgteydshineng pne e Pipes i the biforked part of the first
air-introducing hole and a carrier air-wi thdrawi ng hole are foinied,
20an air bl &A% introducing both adhesion-preventing air and carrier
air to the sphering furnace, a first pipe one end of which is
connected to a di schelonf sognendedto dfe dahréer airrwilildoaveng hold thrivezghat deeondaipk,
of which is biforked, the biforked end being connected to the carrier
ai r-introduci ng hebeg filtet coheecttihetheliytlonkdebughd thied pige,connected to a
mani fol d bundling 25 the plurality of adhesion preventing

ai r-intreduci ng habgssure 2sér providdd i @epheripOiirtes Whithahyni RS, Ssstin
pipes in the biforked part of the first Pipe, a cyclone connected to
the carri er 1igd $phwidd®ifawe ng hol e through a second pipe, a bag filter
connected to the cyclone through a third pipe, 5a pressure sensor
provided in the s } I;: i e 1N
Cpher i ng 1 urnage, T IREeihOSERer MOLER AR SREPRRLEE MG Lidit
sphering fu éﬁﬁ%'mﬂ%% j tenperature in the sphering
fgrnace, a Eo ?%g él?gfﬁ$$%%3%?%%’section provided on the third

pi pe, 10a second da) eé rovided in.the cq&h%g%ﬁﬁkﬁagﬂ%:oducing

i ; g T-pHitroducing section pr
section, which adjUsts g 0 provi

10 a second damper provided in the cooling air-introducing section, which adjusts a
feed amount of cooling air,
a second temperature sensor provided in the third pipe, which monitors a
temperature of gas flowing into the bag filter,
a suction blower connected to the bag filter through a fourth pipe,
15 a third damper provided in the fourth pipe, which adjusts a suction rate of the
suction blower, and
a control unit connected to and capable of communicating with the pressure
sensor, the first temperature sensor, the second temperature sensor, the first damper, the
second damper, and the third damper, the method comprising:

20 inputting a pressure value measured by the pressure sensor, temperature values
measured by the first temperature sensor and the second temperature sensor, a
predetermined pressure value, and predetermined temperature values, followed by
computing; and

transmitting gate opening-controlling signals to the first damper, the second

25  damper, and the third damper, thereby controlling gate openings of the first damper, the



feed anount of cooling air, a second tenperature sensor
provided in the third pipe, which nonitors a tenperature of gas
flowwng into the bag filter, a suction blower connected to the bag
filter through a fourth pipe, 15a third danper provided in the fourth
pi pe, which adjusts a suction rate of the suction bl ower, and a
control unit connected to and capabl e of2lcomuni cating with the
pressure sensor, the first tenperature sensor, the second tenperature
sensor, the Se59ddapger @ the hErdddemed danper, and the third danper,

t he nethod conprising: 20inputting a pressure val ue neasured by the
pressure sensor, tenperature values neasured by the first tenperature
sensor and the second tenperature sensor, a predeterm ned pressure
val ue, and predeterm ned tenperature values, followed by conputing;
and transmtting gate opening-controlling signals to the
first danper, the second 25 danper, and the third danper, thereby
controlling gate openings of the first danper, the second danper,
and the third danper.



