1 DESCRI PTI ON SPHERI NG APPARATUS AND OPERATI NG METHOD THERECF 5 TECHNI CAL
FI ELD [0001] The present invention relates to an inprovenent of an apparatus
whi ch 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
(SI2) into flames, thereby produci ng inorganic spherical particles
(hereinafter referred to as "parti cheSoORPPAGKGROUND ART [ 0002] 15 As an
exanpl e of a conventional sphering apparatus, the sphering apparatus

descri bed 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 filter _30. [0003 20 The sphering furnace 10 (hereinafter
i erred to as -1 SPHEBINGOVIPAORTUS AL (UK ARNGY Va (HQDATASEEOT: her cby
formng particles. The cyclone 20 suctions and classifies the particles

formed by the furnace 10, followed by trapping only the particles having a
predeterm ned particle size or nore. The bag filter 30 traps the fine

particles which are not trapped Rgdheicevckgng 20. The particles trapped by
the cyclone 20 and the bag 25 filter 30 are separately used or appropriately
bl ended for[ob@ﬂustri al use. 2 [0004]

The 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 {(Si0y) into flames, thereby producing inorganic spherical

particles (hereinafter referred to as “particles™).

BACKGROUND ART
[0002]

15 As an example of a conventional sphering apparétus, 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 cycione 20, 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 iny the pafticles 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.



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 downward dirgction. As the raw material is
supplied and nelted in the flanme, the pafticles are forned. [0005] The

f ormed par&b&yﬁs pass down the furnace 10 and are supplied into the cycl one
20; however, sone of the just formed particles occasionally adhere to the

inner wall of 1 he furpnace 10..The particles gdhering to the.inner wall
form a bul ky obj QLI BRAT Hivdumurs hbd sphets rih Ry Bigvile e vigiseli o

hi gh tenperature sg that newWwy fornmed particles further adhere. \Wen the
particles fgnaugrd dirqcHens | Birke apfisane bumer hb thawsar magsripl, spmbyssionfagsipiinge 10,
t he amount of the particles supplied into the cyclone 20 is decreased, so

the produghs axhes bkggeanairoind fuel gasedeicds freparwas detsepplordat iie nAksdgasnwhen a
bul ky object is 15 fornmed on the inner wall of the furnace 10, the

t enper ag ur @f bHmbiigiohsHRGR Y ahé Al E4LRBARY 1a8@ ih RACAIRERE dirdchEn.PakS iRl ©
size, and so on of the particles forned in the furnace 10 are changed from

Lot he | nndr IR et PRE ARG IR, deoRrdrRt B, %, "o cct °

cause problens. [0006] 20 Therefore, a plurality of adhesion-preventing
air-i ntroduﬁ@?%d; holes 12, 12, is formed in the furnace 10 so as to prevent
the particles fromadhering to the inner wall of the furnace 10. In Figure
2, five of the adhe$irowrdpadicdstpassdosit the fimactuld] aigl drobgplie@ intd the cychme
formed in a vertical row, and a plurality of the vertical rows is forned

al ong the 20i hewvee semE bathequ§tg6inicdpaicldsRchdisrafigadhdle t2the Theer 3ehllegi on

preventing air-introducing holes 12, 12, are connected to an air 3

10 the furnace 10. The particles adhering to the inner wall form a bulky object, and the
surface of this bulky object is heated to a high temperature so that newly formed particles
further adhere. When the particles formed in the flame adhere to the inner wall of the
furnace 10, the amount of the particles supplied into the cyclone 20 is decreased, so the
production efficiency of the product becomes deteriorated. Also, when a bulky object is

15  formed on the inner wall of the furnace 10, the temperature in the furnace 10 is increased,
so the amount, the particle size, and so on of the particles formed in the furnace 10 are
changed from the predetermined ones. As described above, the adhesion of the particles
to 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 adhesion—preventing 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 furnace 10.

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



bl ower 40a (hereinafter referred to as a "blower 40a") through a manifold
41. 'The air fromthe blower 40a flows into the furnace 10 through each of

t he adhesion preventing air-introducing holes 12, 12, so as to prevent the
formed particles fromadhering to the inner wall of the furnace 10. 5
Meanwhi l e, a viewi ng w ndow which is not3illustrated in Figure 2 is provided
in an upward direction at the bottom of” the furnace 10, so the inside of

in . m N h if th
e furnac %%rgag gléteﬁgé{ﬂ&‘?&%rre&folca%raolfbM& 40k¥) dfm@%%%@hﬁl& 21 [C gglgé;iﬂ e

particles a i nner wa the furnace not . 10 At
the | ower part_of . .the furnace 1 carrjer air-introducjing hole 13 and a
carrier a%pn;,\}hp%qui%ﬁ[?a @&Séntfgheaﬁ@apgrlh@gopgp %ﬁﬁﬁé’gﬁi‘q %ﬁeggngggﬁn%qg]er_ To
the carrier  air-introduci ng hole 13, an air bl ower 40b (hereinafter
referred t éirastreduchigdigdes Woh2,) seapleiprevegt terfeimed particlesirewradaetiegitiathe ough a
first pipe 42. [0008] 15 As described above, the cyclone 20 classifies and

traps the patet walles thewefimage &0. predeterm ned particle size. In order to
mai ntain a constant classifying condition and an optimal trapping

efficiency of thgayghoae @&w&@%&m%ﬁqgh& fRstFRE A Burd™ i@ipfoddluipt Q
(hereinafter referred to as "Q") supplied into the cyclone 20. "The Qis a

Yy and G OEFPREPRERNE I e Ro i o MR Bnact 1 & S AR BF s Lo o i 0
[0010] 25 FhaiaREr o ACHHTUSTDeft | BOWRIHOSRAC doE¥HHE Fierd 118 MEGLRaly y 1 o
equal i ze the
of the furnace 10 or not.
[0007]
10 At the lower part of the furnace 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 maintain 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 (hereinafter referred to as “Qb™). In other words,
the following equation (1) is established.
[0009]
Qa+tQb=Q (1)
{00101

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



4 variation of Qa (hereinafter referred to as "AQa") and the variation of
Q@ (hereinafter referred to as "AQ"). In other words, the follow ng
equation (2) should be fulfilled. [0011] AQa = AQ (in which AQa, AQ > 0)
(2) 5 [0012] However, there is the problemin that it is difficult to
equal i ze AQa and AQ. [0013] Fbreinafte&, t he reasons causing the

af orenenti oned problem are described in ‘detail. 10 For exanple, when the

particles shahdod & QHMRFSEndRr }é}%xéd‘{%l% “Wejah) Biid th@?aﬁéﬁoﬁi‘ff &b (hereidahepr der to

prevent this adhesion, the rotational freguency of the blower 40a is

i ncreased sSO.as {0 I. ease, t curr.e to +.AQR. i nt.i t.y. . Then,
the di sché?fafrﬁ%%opq'se %{Pri o#n quﬁ%r ‘%(I)rg%g'be %&“ﬁ%%%@?%‘g@é&?m’gﬁﬁe %ﬁlﬁﬁﬁq‘essur e
in the furnace 10 is increased acconpanying this. As a result, a pressure

di f f er ence [B&klheen the bl ower 40b 15 and the furnace 10 occurs, and Qb is
decreased by this pressure difference. Therefore, in the case of adjusting

Q, it is necessaQatAQbdkewhich AdEcABhseld) quanti®y of Qb into account,

which is caused by the pressure difference between the bl ower 40b and the
furnaces100§®914] 20 Meanwhile, in order to fulfill the equation (2), the
rotational frequency of the blower 40b is decreased so as to decrease the

current b to Qb | I T . j I of the
bl ower 40b is degoéwgs%rdlfﬂggﬂfé%?%%élreems@ﬁﬁaet 1} %%ﬁghﬁﬁ%@é A_L@{i ?@%Qgr eased.
Asa resul téﬂ()@é ressure difference between the bl ower 40a and the furnace 10

occurs, an + AQa is increased by this pressure difference. Therefore, in

Hereinafter, the reasons causing the aforementioned problem are described in
detail.

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 10.

[0014]

| 20 Meanwhile, in order to fulfill the equatitsn (2), the rotational frequency of the
blower 40b is decreased so as to 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 a result, 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 fulfilling the equation (2), it is necessary to finely adjust AQa and AQb.



25 the case of fulfilling the equation (2), it is necessary to finely adjust
AQa and AQb. 5 [0015] The introduction of the adhesion-preventing air into
the furnace 10 has the effect of lowering a tenperature in the furnace 10.
Therefore, when the particles do not adhere to the inner wall of the
furnace 10, it is preferable to decreaseSQa in quantity as 5 long as the
adhesi on of particles does not occur in order to maintain the tenperature,
range for myrﬁl operation. Accordingly, when the particles do not adhere to
|1

t he i nner of the furnace 10, it is necessary to decrease Qa in
tity. Ho t.h d t
R et

inasimlar way to the aforenentioned case where i s increased. [0016]
As descri baHloxrsERg a tenpergtuge frthe firpaced Og) Wheef%mﬁ%the BatEpks £amot Q because
the pressure in the furnace 10 varies due to the increased and decreased
quant i ti esadiferQm thadineQoallof ¢he firfnasd | @St ivpntfembletth decredsatQaimajuahiityqaenci es
of the blowers 40a and 40b is 15 attenpted at the sane tinme in accordance

Wth the i wge@ﬂ%da&ﬂﬁoﬁeﬁFﬁﬁﬁeydwmt bédush &der (QBnAREin e tdrhpdrBumer y
difficult to make the right timng for increasing and decreasing quantities

of Qa and 8{5}% a tnhe problemin that the trapping efficiency of
the cycl onegE anno e prevent ed frombeing | owered by the change in Q

Egﬂ% i7]nu032| D/E 332@' ' gdlnéitﬁf‘ivﬁec@e%ﬁﬂafegha%g‘fe %@%Qegé'éﬂ%ln%p %@ﬁgij ﬁ@ﬁmﬁe 10,

tenperature and the pressure in the furnace 10 vary due to reasons such as
the vari at itdnnesessaxy tordvatcaseQpér guantigs ovweven iniy casedd! datrgheing Qe ia resul t,
there is problemin that the quality and the production efficiency of
quantity, a variation in the pressure in the furnace 10 and a change in Qb accompanying
10 this occur in a similar way to the aforementioned case where Qa is increased.
[0016]
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, end 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 common 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 aresult, 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



the particles are deteriorated. 25 [Patent Reference 1] Japanese Patent
Publication No. 3331491 6 DI SCLOSURE OF | NVENTION [0018] In light of the
af orenenti oned problens of the prior art, objects of the present 5
invention are to provide a sphering apparatus capabl e of always nai ntai ni ng
a constant air anount Q suctioned into {he cyclone so as to maintain an
optimal trapping efficiency, and capable of easily adjusting an

adhesi on-preventing air anount Qa and a carrier air anount Qo; to provide a
sphering apparatus capabl e of producing particles with high quality at high
production efficiency by opti i ey enperature and the 10
pressure in the furnace; and E§EE¥6gﬁggégﬁq%Qg?g?ﬁ%§ nmet hod thereof. [0019]
In order to ve these problens, a first aspect of the present invention is
a spheringK@g%bratus i ncluding a sphering furnace, at the top of which a
sphering burner is .Erovided in a vertically dowward direction, on the body
of which a pl ur allntlightsf thsalgthessitioneppieblsmsi cighepricnan, pbigeis ohthetraesest i s
formed, and at a |ower part of which a carrier air-introducing hole and a
carrier i rmvedtivdrasiongovicd & sphie@ing apparaius afpabld ofRll W¥BImaiaRMILE h eohsiamtt he
plurality of adhesion preventing air-introducing holes and the carrier

ai r-introdugj é}ﬁ% : |(?s&cﬂ&ﬁé()d‘9§to?ﬁé Eﬂ?ﬁﬁneoé.opa% 10 ﬂl&%&ih%%gﬁ'gggﬁgé;ﬁggeéﬂideﬁgy

carrier air-wt aw ng rough a second pi pe; connéct ed
to the cyclone through .,20..a third pipe: a cooling_ air-intraduci ng section
or ovi ded orPAHRDRHF PreAsipadsing A agietone irieat B Pt Fag
filter through a fourth pipe, wherein one end of the first pipe. .is

a

connect ed t BN Q: iprgyidg a saharingrappHatusicapablonarrodygine parfiees with bigh ¢ he

first pipe is biforked, one biforked end is connected to the carrier
ai r - i nt r odumiality didigh prodhetion kfficiency by optimally maintaining the temperature and the

10 pressure in the furnace; and to provide an operating method thereof.
[0019]

In order to solve these problems, 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  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
connected to thé plurality of adhesion preventing air-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

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 bundiing the plurality of adhesion preventing

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



bi forked end is connected to a manifold bundling the plurality of adhesion
preventing 25 air-introducing holes, and a first danper is provided in any
one of two pipes in the 7 biforked part of the first pipe. [0020] For the
sphering apparatus of the present invention, it is preferable to further

i nclude a pressure sensor provided in thg sphering furnace, which nonitors a
pressure in 5 the sphering furnace; a first tenperature sensor provided in

t he spheri @go;mrﬁﬁ%ftmlg{tpi?p_ni tors a tenperature in the sphering furnace,
a second danper provided in the cooling air-introducing section, which

adj usts a f@% anount of cooling air; a second tenperature sensor provided
in the thir[ pl]pe, whi ch nonitors a tenperature of gas flowng into the bag

filter; a third danper provided in e fourth pipe,. whic jusfs a suction
rate of the 10 s&&”?ﬁ’@ﬁp THReAPPary Ogn}f’dﬁ?ﬁe@i mh’%“c"“cﬁﬁ%@&&é%’%@%ﬁ@ercapabl e
of communicating with the pressure sensor, the first tenperature sensor,

t he second indwiver pressues ssosE@rovidérbinfthe sptheridg fpeace, whishgeauies aprepers imnd t he
third danper, wherein the control unit carries out conputation using a

pressurg Vvaldphbhas fiifibe by fifsh enfifceftrdsendepaRidednf theasphetial fuftaice Wahides
measured by the first tenperature sensor and the second tenperature sensor

and 15 trangidg %{Tﬁgﬁﬂ?ﬁ?I?%Eﬁgﬁn%r[engl-ﬂ%g%?isg&ﬂdﬁqa}ﬁ)e} videli $ ﬂfé%Bﬁﬁ% E)][‘e

second danper, and or the sphering apparatu

the present, i.nvention, it is.preferable.that t ressure sensor and the
rst tenpeFdniipabeuieston pdid Shmitieas AERulsapPRERT: Tored RuCTOBaRE ng
furnace. 20 [0021] A second aspect of the present invention is an operating
net hod of &enspheiovisgd impsdhisd ppevithich mandipisdasmactepie of gy fayipadwo 8¢ t he

body of which a plurality of
bag filter; a third damper provided in the fourth pipe, which adjusts a suction rate of the

10  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, 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

15 transmits gate opening-controlling signals to the first damper, the second damper, and the

~ third damper.

Also, for the sphering apparatus of the present invention, it is preferable that the
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



adhesion-preventing air-introducing holes is fornmed and at a | ower part of
which a carrier air-introducing hole and a carrier air-wthdrawi ng hole are
formed, an air blower 25 introducing both adhesion-preventing air and
carrier air to the sphering furnace, a first 8 pipe one end of which is
connected to a discharging part of the aikr blower and the other end of
which is biforked, the biforked end being connected to the carrier

ai r-i ntrodughigne B@l o vadh fsh8nRicharo gigiﬁ]sggl:%ﬁ'%ﬁlg e HehdGr GRAREGI Ll

mani fol d bundling the plurality of venting air-introducing

hol es, a first -damper vi.ded. id.an e of two Lhes.in the bjforked
part of t he® iof@r% lf)g{,%{)r eé&@? Blrfgrkg%ﬁpéﬁgg%c?rglegﬁa t@ CPBIT TP awi ng
hol e through_ a second pipe, a bag filter connected to the cyclone.through a
LR rd i pe Bk meebs el BEned o GUREIRIHL s SHRUPIRY Gre b6 oLl i
nonitors a pressure in the sphering furnace, a first tenperature sensor
provi ded i radhtmorspieeeriting airfintrodicdng whess h fing diatnpespravidedpeast anesofitwot he
sphering furnace, a cooling air-introducing 10 section provided on the third

pi pe, asseqgaps ifl s forRidPHrdsthé first Ppe COSIME coshdctddtbliRdsighiag secti on,
whi ch adjusts a feed anount of cooling air, a second tenperature sensor

provi ded in,;t i [ i.C i-1 Or. ﬁ[% f i into
the bag fﬁlr{ {e@frﬁl,ﬂrg{w [s ck{&;legﬁlr% v@legrécco ﬁé@ta:ogﬁtf%‘ﬁfge g%a?? ﬁlteec?@l'?) H% (k)lﬁg a
fourth pipe,.a,third danper provided.in the fouyrth pipe, whi.ch adjusts a
Suet§ on' aEkER bifies BEERTOSPORBYIISd it G P heriog iBre i BOMEE e ro and
capabl e of comunicating wth the pressure sensor, the first tenperature
sensor, therewswgne theaphering wrace  tempREEti pesorpiepisled in the spbestied  danmper,
and the third danper, the nethod including inputting a pressure val ue

measur ed Hyrnabe whids@omieors @ hanperatisipelicadphedny Airhes, aeasig etk-inytotiidngd | r st
tenperature sensor and the second tenperature sensor, a predeterm ned

eSSy ki OMGL o g Bmmengpnalien oo by
danper, t heair%% 8@190@&3%@&511, watﬂgl gc{}ﬁ"stg EIP %ereg alql%ﬁgte 6f co%ﬁr?é a%lr),ya s%ggﬁcf t%Hpiﬁeﬁgtue
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 predetermined
20  temperature values, followed by comﬁuting; 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



gate openings of the first danmper, the second danper, and the third danper.
[0022] According to the present invention, an adhesion-preventing air anount
Qa and a 25 carrier air amount (b are adjusted at the sane tine by using
one of the air blower and the 9 first danper, so the sum of the

adhesi on-preventing air anount Qa and thg carrier air anmount Qb which are
‘supplied into the furnace, that is an air anmount Q suctioned into the

cyclone, cafs@dafes shend@inbAihe aehGRASHBRnting ailtRAIRhONOE and thelBrrR@Sfl bl e to
maintain the optiml trapping efficiency of "'the cyclone. Al so, the

operati on j ust J I 3 si ng
oni'y the 1 FLEREQRERIh BESEHARAIL R ATkE AR o B ARBuE00 L AR Bl lneBths', |
is possible to optinmally., mai.ntain the tenperature . and t ressure in the
furnace by “¥SloAg e alesbe R iTAed crTEY; sﬁ“ﬁ 55 b 18 PPEIRNF Smeritain ghe
particles with high quality at a high production efficiency 10 BRI EF

DESCRI PTI ONpOmal Hepibmpeifinescy pOthe3yclpnguralsd, thgoperatidndresoines edsy bseauaei on
representing an exanple of the sphering furnace of the present invention.

Figure 8 i sh@adjadiglntdag belchtifddrout bposing phlgsentiistgaraperexanpl e of a _
conventional 15 sphering furnace. [0024] The reference nunerals shown in

these figures ar g, dafiiiededsiafidlth Merestfh MONRIGHNE if foBfety obfmaity SPT 1 N9

burner, 12...adhesion preventifig alr-introducing rrie

ai r-introduci.ng. hole, 14carrier, air-wthdraw ng hole ressure. sensor, 20
Toti 1ot ¢ e Pe Rourette e ity Babe Bt Pendine i Fva! biise 155 |
cooling air-introducing section, 23second danper, 24second tenperature
sensor, 30Magsible to produce the particles with high quality at a high production efficiency

10 BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

Figure 1 is a schematic illustration representing an example of the sphering
furnace 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 furnace, 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 blower, 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



filter, 31fourth pipe, 32suction blower, 33third danper, 40cair bl ower, 41
...manifold, 42first pipe, 42aone biforked end of the first pipe, 42bthe
other biforked end of the first pipe, 43 ... first danper, and 50control
unit. 25 10 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [0025] Hereinafter,
an enbodi ment of the sphering apparatus ﬂf the present invention is
described with reference to the drawings.” Figure 1 represents an exanpl e of

the 5 sphering furnacgngrMb@g@ggﬂ%ﬁgg@?@@@,@mwmmﬁe constituent

el ements as in the convention urnace represented by Figure 2
are nunberﬂ ﬁ]th the same nunerical references, and the explanations

t hereof ar 8 tted or sinplified. [0026] The main differences between the
sphering apparatus represented by Figure 1 .10 and the conventional, sphering
furnace are that Hesenaliersan gmbadimontiod thy soheragiapngrtusiithe Risgent dngpnion 1s

t hereof is connected to a manifold 41, and a control unit 50 is provided.
[0027] | n aldscnibedveathl@fanénce e tlepliawings fEigwaclerepfeseiteapeaseit of heent i on,
only one air blower 40c (hereinafter referred to as the blower 40c) is

provi ded. Tgphbrvey fhirfied af theMesedSnPaiion Odndtthé Sarkd QMBfituéACelerRétRs BNGh thE t he
first pipe 42 is connected. The other end of the first pipe is biforked, and

one biforke . LS. : i:Ta) 4 whil e the
ot her bi for%gg&glﬁggl%%a?@o@%%%ge&’é%fg?tg&gy??a&rrlggra} alr-1i n‘!fc{r%i&gé]?eng fole 13. A
plurality of the other ends.qf the manifold 41 bundles a plurality of

adhesi on prré’\?éerﬂcf‘lrfﬁgr%‘:fzsaiaﬂ‘il s forelanglansLarseatzre gitied cRsERRliGEd-  he” of her

bi forked end 42b of the first pipe 42, 20 a first danper 43 is provided so
as to adj udf02¢le ratio of Qa and Qb.

The main differences between the sphering apparatus represented by Figure 1
10 and the conventional sphering furnace are that the first pipe 42 is biforked, one biforked
end 42a thereof is connected to 2 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 40¢ (hereinafter referred to as the blower 40c) is provided. To the discharging
15 part of this blower 40c, one end of the first pipe 42 is connected. The other end of the
first pipe is biforked, and one biforked end 42a is cqnnected 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 Qato Qb caﬁ 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



[0028] By applying these constitutions, it is possible to supply both the
adhesion preventing air and carrier air fromone bl ower 40c into the
furnace 10. Also, by using the first danper 43, the ratio of Qa to Qb can
be adjusted arbitrarily. In this case, the 25 sumof Qa and Qb does not
change due to the adjustnent of the rati@f so it is possible to 11 al ways
mai ntain an air anmount Q suctioned into the cyclone constantly and to

mai ntai n - aikyARUhARaid JARPAASWRC bikhiBRCY intd BE 8y élond BfistahfIp nd@ M&intAs 1S not
limted to be provided between the biforked point of the first pipe 42 and

the career air-.in duci haole 13, but can be provided 5 between this

bi f or ked p@%ﬁ?ugﬁ%&%ﬁgﬁﬂaﬁfF%? 41. [0029] In the furnace 10, a pressure

sensor 15 and a first tenperature sensor 16 are prgx&ded, whereby it is
¥

possi ble to checKkiergingthelint damperets iy nphldmpted fpearrevides berest hedwlgrksg ¢ hi n

the appropriate pressure or not and if the tenperature is sufficient to nelt
t he raw 10 poittef iwl firstrpipeo4?2 andetheicareer dir-igrogneahe halsl 18, bw cen b pdeviddde pressure
sensor 15 and the first tenperature sensor 16 at the upper part of the

furnaces10 befive@hdigk biforke® Rbin®bnd e ndnefdld &r.0ound a flane of a sphering burner
11 in which the particles are forned. [0030] To the carrier air-wthdraw ng

hol e 14, ongyfpRd of a second pipe 17 is connected, 15 and the other end
t hereof is"connected to the entrance part of a cyclone 20. To the exit part

of LR eyctone 20, ong. S o 2Ll PLAS 21, Bacantecieftd e Sther
e T add Whercby 1 5 passiblé fo ahetl i 1he Prbssurs 1n the furaace 10 16 méinisied | °
within the appropriate pressure or not and if the teruperature is sufficient to melt the raw
10 material or not. Herein, it is preferable to provide the pressure sensor 15 and the first
temperature sensor 16 at the upper part of the fur:dace 10 in order to monitor the arca
around a flame of a sphering burner 11 in which the particles are formed.
[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 en& 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 atr-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



20 cooling air-introducing section 22 supplies cooling air into the third
pipe 21, so it is possible to decrease the tenperature of the gas flow ng
fromthe cyclone 20 to the bag filter 30. Also, on the cooling

ai r-introduci ng section 22, a second danper 23 is provided, whereby it is
possible to adjust the amount of coolingsair. Also, on the adjacent part of
the third pipe 21 to the entrance part og the bag filter 30, a second 25

tenperaturqhesgdgqgfwig S tHRrRvi 3o pEMatdorindt.possi bl e to check if the
tenperature of 12 the gas flowing into the bag filter 30 is appropriate or

not . [003%b0£§ descri bed above, by providing the second danper 23 on the
cooling air-1Tntroducing section 22, it is possible to adjust the

tenmperature of the gas.flowi ng into, 5 the bag filter, 30 withi.n the range
between 100C, at it AP BRI di0% TEerHE dhgTret 57 80 11 Rlingas nei t her
occurs nor attaches to a filter fabric used in the bag filter 30, and 180C
whi ch is tke-inppducingsepeenidiries ppssilile of adius dreviempersnae of thietges lpwingistaused in
the bag filter 30. Herein, it is preferable for the cooling air-introducing

sect i on5 22 thobdyefiltapr30wiithid tirraidethettdencl@0tC panthicd ddvheorddensatiopiofehe?2l to the
exit part of the bag filter 30 in 10 order that the gas at a high

tenperat ur %cﬁﬂ%e%%é %a% é@it%eerﬁwrcﬁ% Wb delc Rl ¥ ATteX ﬁiy[ritctedg@% %bdi b%%%}?éﬂ g the

tenperature thereof, a w into the bag _ 0 To the
and e ot BB HishinbF upietiaRRgafn Rl o aclbidodePuliashnsd sSSERERE UG s on
bl ower 32 15 suctions_the gas distributed in the sphering apparatus. Al so,
in the foubgsiippi). 3 Hergin %ilsr Rrelssbietor 85 cRetian addpisedusing sseléqn Hntork§ amount
of the suction blower 32 is provided, whereby the suctioning anobunt of gas
di st ri but egravided dreths pfijecdnn ga ppthe shivbpipad 1 be thedjxitgagaf 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 s 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, whereby the sﬁctioni.ng 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
préssure. In this case, it is possible to adjust the suctioning amount upstream of the
cyclone 20 and the préssure in the furnace 10 by adjusting the gate opening of the second
damper 23. Therefore, it is possible to prevenf the particles from adhering to the inner

wall of the furnace 10 and to efficiently eject the particles frbm the furnace 10 in addition

25  to the aforementioned advantageous effects of adhesion preventing air.



[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
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 to efficiently eject the particles fromthe furnace 10 in
addi tion 2j0435]t he af orementioned advantageous effects of adhesion
preventing air. 13 [0035] The control unit 50 controls a pressure and a

temperature of ¢ hgeg83dhul coipgt 'pg%s?&ﬂéra%%‘%en;q?eratﬂﬁdoﬂtﬁ%g%mﬁﬁ@d of a

pressure |nd|cat|ng cont I"er a tenperature indFcating
controller C a.conputin ni t . 53. .Thi s un|t 50 is
connect ed s et i ehdar EBioseof Riterid indtarifes datet BIRASL He, The
second tenperature sensor 24, the first danper 43, the second darrper 23,
and the t hiteripaaipreindicatng WD@IQ@W (@8hiihissd icompyting wait (Vetei rLhisgomiobs s
comuni cation can be applied instead of conmunication cables as the

connect 5 ng umitsdsl chreicvieéd o the @resemt satsotihi tthd&hrst entheean® sedsot b6, the psbhd uent
el ements. 10 [0036] Hereinafter, an exanple of the operating nmethod of the

sphering apnaphife 685124, {h*é%rﬁ%h{pef 431%hd seefnd WQB' RfAGhe FHRESMRr and

tenperature val ues neasured by the pressure sensor the first

t enper at ur h tur nsmtted
to the 15 ?3?\@%@& rgfm‘@(?g gabieg P%fEI?%?%esggrrpu |ng unﬂ}&g%)pthf'ﬁ th| S
conmputing ynit 5 conputation is carried on the basis of.

i nput t ed pr‘%%"saél‘é C%‘Hﬂ’tﬂé‘ﬁ'ﬂ@ﬂ sttlrsensyhy cpnpectigmethey ?t&@%ﬁﬂs caAgok at ure

val ues predeterm ned in the pressure indicating
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 temperature values measured by the pressure sensor 15, the first
temperature sensor 16, and the second temperature sensor 24 are transmittéd 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 controiled.
Herein, the aforementioned control is carried out automatically and
continuously.

25 [0037]



controller 51 and the tenperature indicating controller 52. Then, gate

openi ng-controlling signals are transmtted fromthe control unit 53 to the
first danper 43, 20 the second danper 23, and the third danper 33 so as to
equal i ze the neasured pressure and tenperature values and the predeterm ned
pressure and tenperature values, and thgp the gate opening thereof are
controlled. Herein, the aforenentioned control is carried out automatically

and conti nuousl Yhe Zlatid¥3Biplbedeen thegdte bpdnoNshiah BShP&Cind e tdApRatdRENi NY

of each danper, and the tenperature and the pressure at the upper part in

t he furnac | ' ' I - Tenperature at the
pressure at%n%ﬁg l%%%glr%%E%g'&g%ﬁ%%@ﬁgg%M%Jfggﬁgh%gﬁéﬂgduﬁn%g %art in the
furnace f Gat e opening of the first Increase Decrease danper: w de (2)
Gat e openirE the first Decrease Increase danper: narrow (3) Gate opening
of the second Small change Increase danper: wde (4) Gate opening of the
second SmallTakdhdhge Decrease danper: narrow :

Temperature at the h
Operation upper part in the PreSSI;_lre at the upper
P furn part in the furnace
ace
(1) Gate openmg. ofthe first Increase Decrease
damper: wide
2) Gate dop ening of the first Decrease Increase
amper: narrow
3) Gate o%emng ?f ﬂ.le second Small change Increase
amper: wide
(4) Gate (()lpemng of the second Small change Decrease
amper; narrow
&) Gate opening Of.t he third Small change Decrease
damper: wide
(6) Gate dopemn,.g 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 marnner.

[0040]
15 ' Accordiilgly, 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) Gate opening of the third Small change Decrease danper: wide (6) Gate
opening of the third Small change |ncrease danper: narrow 5 [0039] For
exanple, for the purpose of increasing the tenperature 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 decreasgd, so it is necessary to carry out
operation (3) or (6). 10 Herein, as for the effect on the pressure at the

upper part dnd thdiSredsufdiaGRe fllnaden® antiftd pﬂ)dd@é“lWCI§§whﬁ$ﬁgﬂ Qragtfhigf f ect than
e

t he second danper 23. Therefore, it is possi to optinally maintain the

t enper at ur : ure in the furnace 10 by controlling the gate
openi ngs of r?ﬁ‘ggég'?ﬁmgﬁeglgifpers in a bal anced manner. [0040] 15 Accordingly,

by applying the control unit 50 and the operating nmethod of the sphering
apparatus using this control unit 50, it is possible to naintain the
tenperature 15 and the pressure in the furnace 10 and to produce particles
with high quality at high producti oBX¥IPEE€ncy. EXAMPLES 5 [0041]
Herei nafter, the present invention is described in nore detail in the
follow 5g [6840pl es, while the present inventionis not limted to these
exanpl es. [0042] (Exanple 1)
Hereinafter, the present invention is described in more detail in the following

examples, while the present invention is not limited to these examples.

[0042]

- (Example 1)

10 In Example 1, the particle production tests were carried out using the sphering
furnace of the present invention represented by Figure 1 and the conventional sphering
furnace 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



10 In Exanple 1, the particle production tests were carried out using the
sphering furnace of the present invention represented by Figure 1 and the
conventional sphering furnace represented by Figure 2, and both tests were
conpared. As the furnace 10, a furnace was used with an inner dianeter of
600 mmand a height (length) of 3,000 qg on the inner wall of which four
vertical rows of the 15 adhesion-preventing air-introducing holes 12, 12,

wer e for megréaletn@idet ®ressiire ¢al fHeqir@R e ahdiCitingGoheoli@nd Wiswet fbet-D® kPa(G).
adhesi on-preventing air-introducing holes 12, 12, -were formed in each of

the verti cateiou, RUNRS iRl DAY At WsRiok AZmBLMAC Besd0. N8/t hr ough

each of the adﬁe5|8n-prevent|ng alr-introducing holes 12, 12, so as to
evenly distribute, adhesi on,preventing-air.on the inper.wall of the furnace
To-"20 [00a3] as MM o R SR ShriEanpfiuls Ba Boueoa Sppl S o
produci ng spherical silica particles, the preferable tenperature_range and
pressure r afgesian prevatinggiang s aipblopreddhsupabang craereigwascantrollad Boo t o
1,600C and -1.0 to -0.8 kPa(G, respectively. Therefore, the predeterm ned
25 t enper ahamdsuch thdiehd tenmpemaire ped presiucadtithgupmen panin te Bhawab0 sete t 0 be
1,550C. The 16 predeterm ned pressure in the pressure indicating controller

51 was set pig@nthRed QitBinkRa aforemerdtRned Ngﬁefér!ilﬁe RIBSPMUR afgd 4R pradsul 1@hed he

basi s of the atnospheric pressure. anwhil e, in the conventional sphering
apparatus, the ai [ . i~on preventing-air and the air
bl ower 40b suppl lﬂl%gésgigﬁfutﬁ%ﬁﬁ%ﬁ%ﬁ%&‘n‘?ﬁgﬁ%ﬁ by 5 hand such that the
terrperaturmfgfﬁ pressure at the upper part in the furnace 10 were

mai nt ai ned [%4%%i n the af orenenti oned pref erabl e tenperature range and

pressure r?’lr"] ?.2] The results of the tests are described in Table 2. [0044]
aple

Temperature at
the upper part in
the furnace

Pressure at the upper. Production
part in the furnace yield

Preferable temperature range

1,500 to 1,600 °C | -1.0to -0.8 kPa(G) -
and pressure range

Conventional sphering

o - . 0
apparatus (two blowers) 1,450 to 1,650 °C 1.2 to0 -0.7 kPa(G) 70%
Sphering apparatus of the
present invention (one blower | 1,550 to 1,600 °C | -1.0to -0.9 kPa(QG) 95%

and one damper)

10
[0045]

From the results of the aforementioned tests, in the case of using the sphering
apparatus of the present invention, it became clear that the temperature and pressure at
the upper paﬁ 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



[Table 2] Tenperature at pressure at the upper Production the upper part in
the furnace part in the furnace yield Preferable tenperature range 1,500 to
1,600 C-1.0to -0.8 kPa(G - and pressure range Conventional sphering 1,450
to 1,650 C-1.2 to -0.7 kPa(Q 70% apparatus (two bl owers) Sphering

apparatus of the present invention (one ower 1,550 to 1,600 C-1.0to -0.9
kPa(G 95% and one danper) 10 [0045] Fromthe results of the aforenentioned

tests, in thar ﬁﬁﬁ&a@émﬁhﬁ% ABpreRARY Ht Ak upPRPRArRInUSe BirnAdee ORIORENR from

invention, it becane clear that the tenperature and pressure at the upper

part in th%lllé RSSO AR ke TCBCR DA LR spgffor eront | oned

15 preferab era range a ress n e an a production
yield as h| as a ned AI so, the obtained particles
were high di’ F‘S’/“?/’\he[‘/ip 1¥2¢/dr%lagfeestﬁﬁ talrfq‘il contrast, in the case of
usi ng the conventional sphering apparatus, it becane 17 clear that the
tenperature and prdesaugxamplest horadupiéon yaldirefers torra duiput a6 e pmduetian rglasige f r om
the aforenentioned preferabl e tenperature range and pressure range and that
a prodsict itoan jtipat of DfavomhieridZ0% was abl e to be obtained. In these exanples,
a production yield refers to an output of a production relative
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 trapping efficiency of the cyclone and optimally maintaining the temperature and

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



5 to an input of a raw material. |NDUSTRI AL APPLI CABILITY [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

mai ntaining an optimal trapping efficiency of the cyclone and optinally

mai ntai ning the tenperature and the prggsure in the furnace, so the present
invention is useful for industrial purposes. 18 CLAIMS 1. A sphering
apparatus conprising: a sphering furnataIMy the top of which a sphering
burner is provided in a 5 vertically dowward direction, on the body of
which a plurality of adhesion-preventing air-introducing holes is forned,
and at a lower part of which a carrier air-introducing hole - and a carrier
ai r-withdraw ng olﬁ_are formed; an. air blower connected to the plurality of
adhesi on p 9ventgﬁﬁ’E?Qg?mﬁW%ﬁﬂ@Pﬁﬁmnﬁoles and the carrier air-introducing
hol e through a first pipe; 10 a cyclone connected to the carrier

ai r-w t hdrawi ng A6Permgfamaer. at the semef whigk e spheriag dupier tsarrovigpthtt ed to the
cyclone through a third pipe; a cooling air-introducing section provided on
the thifd pepieallnddwawadakisectiivd bnwerbodyof ediichch plaradibectaipefion-perventmpugh a
fourth pipe, wherein one end of the first pipe is connected to a

di schar gi ngirBafrédiRing Kifesdl Fortle@WRN. at a IGvdérRArtIrRRictenchrAér diRmtlbdhsihg BoRe |S
bi forked, one biforked end is connected to the carrier air-introducing hol e,

the other bj§ %%ﬁgr Ei?—%lh%raﬁwﬁﬂ%ﬁ&l%%ge f?g[iﬂgd,rrani fold bundling the plurality of

adhesi on preéeventing air-i1ntroduclng es, and

an air blower connected to the plurality of adhesion preventing air-introducing
holes and the carrier air-introducing hole through a first pipe;
10 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-infroducing 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,
15 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 air-introducing holes, and

a first damper is provided in any one of two pipes in the biforked part of the first

20  pipe.
2. A sphering apparatus according to.claim 1 further comprising:
. a pressure sensor provided in the sphering furnace, which monitors a pressure in
the sphering furnace;

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



a first danper is provided in any one of two pipes in the biforked part of
the first 20 pipe. 2. A sphering apparatus according to claim1 further
conprising: a pressure sensor provided in the sphering furnace, which
nonitors a pressure in the sphering furnace; 25 a first tenperature sensor
provided in the sphering furnace, which nitors a 19 tenperature in the
sphering furnace; a second danper provided in the cooling air-introducing

section, Whkfieadirs!fl he dphdrRgduaamnunt of cooling air; a second tenperature
sensor provi ded in the third pipe, which nonitors a 5 tenperature of gas

flowing into the i
whi ch adjusts a sag% r%fndaﬁlﬁ{e %)fv ECpel%l 19&%3&%3?% B%?%ﬁ\}\cgﬁgﬂg tgﬁ ég’(r% 4&‘%1}1%0%
connect ed tet% q?\nd capg %cﬁ of .communi cating with the pressure sensor, the
first tenmpeCed U Oheeplingdifa second tenperature sensor, the first danper,
the 10 second danper, and the third danper, wherein the control unit
carries out conputsgeinsricmpeiafrasusersEayided il the thishpipe.cvhisly mongorsgr essur e
sensor and tenperature val ues neasured by the first tenperature sensor and
the sedondeinpeperably=s fRevisphtaid Hapdiderni t s gate openi ng-control | ing
signals to the first danper, the second danper, and the third danper. 15 3.

An operating met hogi@Haf &@Jﬁ@gﬁ%{)mﬂ:ﬁ@ﬁﬁﬁﬂ%ﬁ pdRiGEh £G63 4 §RSion Fate BRI NY

furnace on the body of urality adhe5|on preventi ng
air-introduciﬁglﬂ%les |§ formed and at a | ower part of which a carrier

air-introdudf pes an

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
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-controlling 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 furnace,

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-introducing hole and the other biforked end being connected to a manifold bundling

25  the plurality of adhesion prevénting air-infroducing holes,



and a carrier air-withdraw ng hole are forned, 20 an air blower introducing
bot h adhesi on-preventing air and carrier air to the sphering furnace, a
first pipe one end of which is connected to a discharging part of the air

bl ower and the other end of which is biforked, the biforked end being
connected to the carrier air-introduciQ% hol e and the other biforked end
bei ng connected to a manifold bundling 5 the plurality of adhesion

preventing air-i RtfacdiedREpRMNRE in 88 ot SithSlpiSta P ele tifoeldddRek dfth@fitone of
two pipes in the biforked part of the first . "pipe, a cyclone connected to
the carrier;air-wthdrawi ng hole through a second pipe, a bag filter
connect ed £0 Tt he cyclone through a third pipe, 5 a pressure sensor provided
in the sphering furnace, whic nitors a pressure. i t he. spheri.ng furnace,
a first tenperat @gceBs s%meﬁﬁegm"@@&awr pliatiREYing Gof hrodgh 2 SEATERRoni ¢ or s
a tenperature in the sphering furnace, a cooling air-introducing section
provi ded on the tivagdiliel gamnegted to the cpranuiinpeh aghisdpibed i n t he cool i ng

ai r-introduci ng section, which adjusts a feed anmount of cooling air, a
second fenper at Uag &SNS BEngF rovitied in thetspReridy fuchapé pehichvioahioREPrtSus ia
tenperature of gas flowing into the bag filter, a suction bl ower connected

to the bagtﬁé%ﬁgﬁ §RRMgh a fourth pipe, 15 a third danper provided in the
fourth pipe, |c}l11 adj usts a suction rate of the suction blower, and a

control unit cong 1r§teigmi[)gra%?ed se%gﬁ%%veldg inthe sph%lriﬁg t‘fl!lﬁqgce\,NIWthPchtmhgni oe§zsyre

temperature in the sphering furnace,
a cooling air-introducing section provided on the third pipe,

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 thé 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 commﬁnicating 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



sensor, the first tenperature sensor, the second tenperature sensor, the
first danper, the second danper, and the third danper, the nethod
conprising: 20 inputting a pressure val ue nmeasured by the pressure sensor,
tenperature values neasured by the first tenperature sensor and the second
tenperature sensor, a predeternned pregsure value, and predetermn ned
tenperature values, followed by conputing; and transmtting gate
opening-cogg&ﬁhkhﬂ%eghg@gkqhﬁ@d first danper, the second 25 danper, and
the third danper, thereby controlling gate openings of the first danper, the
21 second danper, and the third danper.





