Ash &bl ting Furnace Arrangenent and Met hod for Supplying Ash to
Ash Melting Furnace Field of the Invention The present in%ﬂution
relates to an ash nelting arrangenent for heating and nelti

di scharged fromthe garbage burning fuffrace or industrial waste burning
furnace, and a nmethod for supplying the ash to the ash nelting furnace,
with a view to slagging the ash for volune reduction and innocuity.
Background of the l.nvention The ash di scharged fromthe garbage
burni ng furnace after being cooled by cooling water contains a |arge
quantity of water tdagat HeltinghFechade aAmdamgeamlent Bndr dfedhod in t he

for Supplying Ash to Ash Melting Furnace

Field of the Invention

The present invention relates to an ash melting
arrangement for heating and melting ash discharged from the
garbage burning furnace or industrial waste burning furnace,
and a method for supplying the ash to the ash melting furnace,
with a view to slagging the ash for volume reduction and
innocuity.
Background of the Invention

The ash discharged from the garbage burning furnace after
being cooled by cooling water contains a large quantity of
water together with solids and metals. Therefore, in the
pretreating unit for the ash, bulky materials are first
removed from the ash, then solids of diameters larger than a
predetermined value are separated from the remaining ash and
the separated soclids are crushed by a crusher for further
'separation of new solids resulting from such crushing.
Further, after the ash removed of the solids is dried and then
removed of the metals, the ash is supplied to the ash supply
hopper of the ash melting furnace. The ash supply hopper is
provided with an ash supply port and an ash pusher at the
bottom thereof which moves forward and rearward with respect
to the supply port so that the ash in the supply hopper is
supplied into the ash melting furnace..

The ash pretreating process according ‘to-‘the pridr art



pres#eating unit for the ash, bulky materials are first renoved fromthe
ash, "then solids of dianmeters larger than a predetern ned value are
separated fromthe remai ning ash and the separated solids are crushed by a
crusher for further separation of newolids resulting fromsuch crushing.
Further, after the ash renoved of the solids is dried and then renobved of
the nmetals, the ash is supplied to the ash supply hopper of the ash
mel ting furnace. The ash supply hopper is provided with an ash supply port
and an ash pusher at the bottomthereof which noves forward and rearward
wi th resptechniguenhbasyppry ther problemathete issh s gompd isapsdy thogdas i s
supplied into the ash nelting furnace. The ash pretreatin% process
accor di ngtPoceHEeptirgubdes and the ash supply hopper sometimes bgpcomes
unable to supply the ash due to the occurrence of a bridge
phenomenon in the ash and further, the amount of supply of the
ash to the melting furnace tends to vary.

The present invention has for its object to provide an
ash melting furnace and a method for supplying an ash to the
melting furnace which can eliminate the above-described prior
part problems. That is, the ash melting furnace and the method
according to the present invention makes it possible to
simplify the ash pretreating unit, prevent the occurrence of
the bridge phenomenon in the ash in the ash supply hopper and
supply the ash into the melting furnace in a stabilized state.
Disclosure of the Invention

In order to solve the above-mentioned problems, the ash
melting furnace arrangement according to the present invention
includes an ash pretreating unit for pretreating an ash
containing a large quantity of water so as to supply it into a
melting furnace which is provided with:

a dry sorting machine arranged in an ash pretreating unit
in which an ash containing a large quantity of water is
pretreated and_supplied to an ash melting furnace and adapted
to remove solids of a size larger than a predetermined value
and at the same time drying the ash;

a magnetic sorting machine for removing metals from the

dried ash; and

a drying air pipe for ihffbducing, aslarying:air, high-



techni que has had the problemthat it is conplicated tending to cause
troubl’es and the ash supply hopper sonetines beconmes unable to supply the
ash due to the occurrence of a bridge phenonenon in the ash and further,

t he amount of supply of the ash to the nelting furnace tends to vary.

The present invention has for its objeci3-to provide an ash nelting furnace
and a nethod for supplying an ash to the nelting furnace which can

el imnate the above-described prior part problens. That is, the ash
melting furnace and the nethod according to the present invention nmakes it
possi bl e t demngienEitiune taig deta tpretcoyztiriedy fomeim e ximasdnigases doouw rtdrec e if
the bridge phenonenon in the ash in the ash supply hopper and supply the
ash into tmmeltdng fypmaatacdnte £hst iy ispadt istgatmachimesc| osure of the

| nvention " In order to solve the above-nentioned problens, the ash
mel ti ng furnace “rthaid@mdhovae @drdicigneo tive Yheepnavishameho® 4kl udes an

ash pretreating unit for pretreating an ash .
sorting machine having a solid separating function and a

drying function integrated with each other, it is possible to
simplify the ash pretreating process to eliminate the
occurrence of troubles and reduce the installation space for
the pretreating unit thereby compacting the entire
arrangement.

Brief Description of the Drawings

Fig. 1 is a block diagram of an ash melting furnace
according to one_embodiment of the present invention;

Fig. 2 is a vertical sectional view of the central
portion of an ash melting furnace of the ash melting furnace
arrangement of Fig. 1;

Fig. 3 is a vertical sectional view of a dry sorting
machine of the ash melting furnace arrangement of Fig. 1;

Fig. 4 is a plan view of a screen of the dry sorting
machine of Fig. 3;

Fig. 5 is a vertical sectional view of a bridge removing
device of the ash melting furnace;

Fig. 6 is a sectional view taken along the I - I line of
Fig. 2

Fig. 7 is a plan sectional view of a pusher of the ash
melting furnace;

Fig. 8 is a central vertical sectional view of an ash

melting furnace arrangement according to anocther embodiment



— i

containing a large quantity of water so as to supply it into a nelting
furnace which is provided wth: a dry sorting machine arranged in an
~ash pretreating unit in which an ash containing a |arge quantity of water
Is pretreated and supplied to an ash nelting furnace and adapted to
renove solids of a size larger than a'ﬁredeterm’ ned value and at the sane

ti-me drying the ash; a magnetic sorting nmachine for renoving netals
fromthe dried ash; and a drying air pipe for introducing, as drying
air, high- - 3- tenperature air

heat - r ecowgr athef HHBsRHAUTIVeIASON ;f la@ t he ash nelting furnace, into the
dry sorting machi ne. Wth the above structure, by the provision of a
dry Fig. 9 is a block diagram of a prior art ash melting

furnace arrangement in its entirety.
Description of the Embodiment

Prior to describing an embodiment of the present
invention, a prior art arrangement will be described with
reference to the accompanying drawings.

Fig. 9 is a block diagram of a prior art ash melting
furnace arrangement. An ash pretreating unit 201 comprises a
bulky material removing device 202 for removing bulky metals
or clinkers from an ash, a vibratory screen 203 for screening
solids of more than 50mm in diam. from the ash; a crusher 204
for crushing the screened solids to.supply them to the
vibratory screen again; an ash drying rotary kilnm 205 into
which the ash screened to less than 50mm in diam. by the
vibratory screen 203 are supplied and in which the ash is
dried by an air heater (heat exchanger) 212 in an exhaust gas
treating route G of an ash melting furnace 211 and a magnetic
sorting machine 206 for removing metals from the dried ash.

Accordingly, the above~-mentioned ash pretreating unit 201
has had the problems that it has complicated ash pretreating
steps (bulky material removing, vibratory separation,
crushing, drying, metal removing) and since the equipment for
performing the steps becomes complicated, troubles tend to
take place and the installation space for the pretreating unit
becomes large.

One embodiment of the ash melting furnace arrangement



sorting machine having a solid separating function and a drying function
integrated with each other, it is possible to sinplify the ash pretreating
process to elimnate the occurrence of troubles and reduce the
installation space for the pretreating unit thereby conpacting the entire

arrangenent. Brief Description of the Draw ngs Fig. 1 is a block
di-agram of an ash nelting furnace according to one enbodi ment of the
present invention; Fig. 2 is a vertical sectional view of the centra

portion of an ash nelting furnace of the ash melting furnace arrangement

of F! g. L, ccorcﬁr& t% 't§\e p‘f‘% te'n‘%alln%%‘f)tt'lwlwfﬁ.'la%ow lﬁ @’e\éc%qrﬁe'dqguth

machi ne of the ash nmelting furnace arrangenent of IS a
plan vi ew ofpedex@riReN +&f Hilgd .dny t1highd g8 ,nachi ne of F| g 3; F| g 5

is a vertical sectional viewof a bri ge renoving device of the ash

mel ting furnace,As shown in Fig. 1, An ash burned by the ash burning
furnace is discharged from the furnace after it is cooled with
cooling water so that ‘it contains a large quantity of water in
addition to solids and metals. Therefore, the ash melting
furnace arrangement is provided with a pretreating unit 1, an
ash melting furnace 2 for generating slag by heating and |
melting ashes and an exhaust gas treating unit 3 for treating
exhaust gases from the ash melting furnace 2.

That is, the ash pretreating unit 1 for pretreating the
ash discharged from an ash burning furnace (not shown)
comprises a bulky material removing device 11, a dry sorting
machine 12 which removes from the ash solids of larger than
50mm in diam., a dry sorping machine 12 which receives drying
air from an air heater (heat exchanger) 42 mounted in the
exhaust gas treating unit 3, through a drying air inlet can
solve the above-mentioned problem pipe 50 and which reduces
the water content of the ;sh to about 10 wt% -~ 20 wt¥%, a
crusher 13 which crushes the solids screened by the dry
sorting machine 12 and supplies them to the dry sorting
machine again and a magnetic sorting machine 14 for removing
the metals screened and dried by the dry sorting machine 12
all of which machines and devices are arranged along a
pretreatment route F for the ash.

As shown in Fig. 2, the above-mentioned ash melting

furnace 2 is in the form of a combustion gas counter-flow



Fig. 6 is a sectional view taken along the |l - I line of Fig. 2

Fig. 7 is a plan sectional view of a pusher of the ash nmelting furnace;
Fig. 8 is a central vertical sectional view of an ash nelting furnace
arrangenment accordi ng to anot her enbodi nent

-4- of the present invention; and Fig. 9 is a block diagramof a
prior art ash nelting furnace arranges@nt in its entirety. Description of
t he Enmbodi nent Prior to describing an enbodi nent of the present
invention, a prior art arrangenent will be described with

type burner and provided with a melting chamber 22 formed on
the downstream side of a furnace body 21, a preheating chamber
23 formed on the upstream side of the body 21, an ash supply
hopper 24 arranged on the upstream side of the preheating
chamber 23, a bridge removing device 25 disposed in the ash
supply hopper 24 so as to destroy bridges formed in the ash A
in the hopper, an ash pusher 26 arranged at the bottom of the
ash supply hopper 24 and adapted to supply the ash A by a
predetermined amount to the preheating chamber 23 in a
stabilized manner, a slag cooling chamber 28 arranged at the
downstream end of the furnace body 21 to communicate with a
slag takeout port 27 and a cooling water tank 29 arranged
below the slag cooling chamber 28 so as to cool a molten slag
S to produce a water-cooled slag M. Further, the bottom walls
of the melting chamber 22 and the preheating chamber 23
incline downward from the upstream end toward the slag takeout
port 27 on the downstream side and further, a melting burner
31 is arranged on the ceiling wall of the melting chamber 22
and the ceiling wall of the preheating chamber 23 is attached
with an exhaust gas port 32 to which an exhaust gas pipe 33 is
connected. Reference numeral 34 designates an additional air
nozzle arranged on the ceiling wall between the melting
chamber 22 and the preheating chamber 23,

Further, the exhaust gas pretreating unit 3 includes, as
shown in Fig. 1, an exhaust gas cooler 41 for cooling the
exhaust gases of about 1100 C from the ash melting furnace

2 to about 500 C, the above-mentioned air heater 42 for



reference to the acconpanyi ng draw ngs. Fig. 9 is a block diagram of
a'prior art ash nmelting furnace arrangenent. An ash pretreating unit 201
conprises a bulky material renoving device 202 for renoving bul ky netal s
or clinkers froman ash, a vibratory screen 203 for screening solids of
nore than 50mmin diam fromthe ash; ajycrusher 204 for crushing the
screened solids to supply themto the vibratory screen again; an ash
drying rotary kiln 205 into which the ash screened to I ess than 50mmin
diam by the vibratory screen 203 are supplied and in which the ash is

dried by afj,@alin tr?fgt(g@:?ﬁpeeﬁ%cﬁlﬁ@edi)r c?f]fg 390 & ¥ NalSafPing IEEAL | NY

route G of an ash neltin urnace 211 an magnetic sorting machi ne 206

for removigg yredalsudd @ad e HdRek 39d ¢, a bdfCRIdidWldy fde

above-nmentioned ash pretreating unit 201 " has had the problens that it has
conpl i cat e Pde 1015 rAddt Nontd BRS (30 dhe MBIRIUAN £ L5001 00, 1M dF ALY

separation, crushing, drying, nmetal renoving) and since the equipnent for
per f or ni npgdec Sd ENShDPLOIESr SIPMHd Gl ethed el BS denthdwced draft fan

44 and a duct 45 all of which are arranged along an exhaust
gas discharge route G. To an air intake pipe 46 connected to
the air heater 42 there is connected a blowout port of a
forced draft fan 47 through a first adjusting valve 48.
Further, a combustion air intake pipe 46 connected to the
melting burner 31 from the outlet of the air heater 42 is
branched midway to be connected to a drying air pipe 50 and
the drying air pipe 50 is connected to the dry sorting machine
12.

Next, the dry sorting machine 12, bridge removing device
25 and ash pusher 26 will be described in detail in that
order.

As shown in Fig. 3, the dry sorting machine 12 comprises
a screen 62 arranged within a casing 61 with its one end
inclined from one end toward the other end of the casing, an
ash supply port 63 formed upwardly at one end of the casing
61 aqd through which an ash is supplied, a drying air exhaust
port 64, a solids discharge port 66 formed below the screen 62
and a drying air supply port 67 connected to the drying air
pipe 50. As shown in Fig. 4, the screen 62 is constructed sﬁch
that a plurality of comblike blade plates 62b are arranged in
a plurality of stages between two vibratory frames 62a in

spaced~apart relationships with one another and vibrators 62c



take place and the installation space for the pretreating unit becones

| dr ge. One enbodi nent of the ash nelting furnace arrangenent
according to the present invention will now be described with reference to
Figs. 1 through 8. As shown in Fig. 1, An ash burned by the ash

burni-ng furnace is discharged fromthe furnace after it is cooled with

cooling water so that it contains a |arge quantity of water in addition to

solids and netals. Therefore, the ash nelting furnace arrangenent is
provided with a pretreating unit 1, an ash nelting furnace 2 for

gener at i ng S DYDEAN "thAL JRL LD ADER AP MYk o GPBoRLESH N
frames 62a are connected to one end of the casing 61.

As shown in Fig. i. an infrared moisture meter 69 for
detecting the water content of ash A is attached to an ash
supply pipe 68 leading from the dry sorting machine 12 to the
magnetic sorting machine and the wvalue of detection is
inputted to a melting furnace control device 70. Further, an
adjusting exhaust pipe 71 whose top end opens in the
atmosphere is connected to the drying air pipe 50 and a first
drying air adjusting valve 72 is connected to the air pipe 50
on the upstream side of the junction of the pipes 50 and 71
while a second drying air adjusting valve is connected to the
pPipe 50 on the downstream side of that junction. In addition,
a third drying air adjusting_va1ve 74 is connected to the
adjusting exhaust pipe 71 and the first to third drying air
adjusting valves 72 -~ 74 are so controlled by the melting
furnace control device 70 that the water content of the ash A
becomes about 10 - 20 wt¥% . In this case, when the water
content of the ash A is less than 10 wt%, the ash A tends to
scatter more when it is supplied into the ash melting furnace
2 and the amount of the ash A discharged by following the
exhaust gases increases. Further, if the water content of the
ash A exceeds 20 wt%, the portion of the ash previously
supplied into the ash melting furnace 2 is heated by the
melting burner 31 to become a mass whose surface only is
consolidated so that the subsequently soft ash A pushed into

the furnace 2 by the pusher 26 can not move the superficially



exhaust gases fromthe ash nelting furnace 2. That is, the ash
pretreating unit 1 for pretreating the ash discharged froman ash burning
furnace (not shown) conprises a bulky nmaterial renoving device 11, a dry
sorting machine 12 which renoves fromthe ash solids of |larger than 50mm
in diam, a dry sorting machine 12 whi%ch receives drying air froman air
heat er (heat exchanger) 42 nounted in the exhaust gas treating unit 3,
through a drying air inlet can solve the above-nentioned probl em pipe 50
and which reduces the water content of the ash to about 10 wt% - 20 wt% a

crusher 13 uHi;0N rGlushaSst B aqhi dowawataned st tlifg Ay thaQr Wthad stRpliyne 12
and supplies themto the dry sorting nachine again and a magnetic sorting

nmachi ne 14 {0k neC @AW RJ infthe thRt alel tS e TRt aded AdeRbuid) e fdicyi 130T dg
machine 12 all of which machines and devices are arranged along a

pretreat tefthe’ Ahlednall @nelrgy dehuired fohS mel1®ihg Rhe Gsh? A tidRreases.

above-nentioned ash nelting furnace 2 is in the formof a conbustion gas

counter-flow  The bridge removing device 25 is, as shown in Fig. 5,
provided with a slide member movable vertically along the
inner surface of the ash supply hopper 24 and a drive
mechanism for driving the slide member. _

That is, a slide plate 81 (as the slide member) slidable
vertically by a guide 83 is arranged on an innef wall surface
24a of the ash supply hopper 24 with an angle of inclination
of, for example, 80°. This slide plate 81 is coupled to a
piston rod 82a of an air cylinder (drive mechanism) 82
arranged above the ash supply hopper 24. Accordingly, when the
air cylinder 82 driven to move forward and rearward, the slide
plate 81 is guided by the guide 83 to move vertically along
the inner wall surface 24a of the ash supply hopper 24 so that
the ash A adhered to the slide plate 81 is moved to cause
cracks to take place in the compressed layer of the ash A to
thereby prevent the generation of a bridge phenomenon in the
ash A,

As shown in Figs. 2 and 6,.the ash puéher 26 comprises an
ash supply port 91 having an inlet side consolidation passage
92 and an outlet side enlarged passage 93 and a push body 95
movable forward and rearward with respect to the ash supply
port 91 by means of a push cylinder (forward and rearward
device) 94, The passage 92 extends straight from the

projecting end of the push body 95 with its length in the



- 6- type burner and provided with a nelting chanber 22 forned on the
downstream si de of a furnace body 21, a preheating chanber 23 fornmed on

t he upstream side of the body 21, an ash supply hopper 24 arranged on the
upstream side of the preheating chanber 23, a bridge renoving device 25

di sposed in the ash supply hopper 240so as to destroy bridges formed in
the ash A in the hopper, an ash pusher 26 arranged at the bottom of the
ash supply hopper 24 and adapted to supply the ash A by a predeterm ned
anount to the preheating chanber 23 in a stabilized manner, a sl ag, cooling
chanber 2Fangaafedeiveait 14t rZ2ME R Prahet FIRTAEWRE SAclipn

communi cate with a slag takeout port 27 anqla coql ing water tank 29
ar r anged identical to, or slightly larger than, the front shape of the

push body 95. Further, the enlarged passage 83 is formed to
become continuous with the preheating chgmber 23 such that a
ceiling wall 93a of the paésage 93 widens upward by an angle
of fu = 5 - 30° from the outlet of the consolidation passage
92 and both side walls 93b widen sidewardly by an angle of fs
= 5 - 30°. Accordingly, when the éush.body 95 is caused to
project toward the ash supply port 91 by the action of the
push cylinder 94, the ash A in the ash supply hopper 24 is
pressed to become consolidated in the consolidation passage 92
of the ash supply port 91 due to the resistance of the ash A
in the preheating chamber 23 and the ash feeding frictional
resistance and is supplied into the preheating chamber 23 from
the enlarged passage 93.

The reason why the length L of the consolidation paséage
92 has beén set to the range of between 100mm and 200mm is
that when the length L is less than 100mm, the ash A is fed
into the preheating chamber 23 without being consolidated so
that the amount of supply becomes unstable while when the
length L exceeds 200mm, the compressibility of the ash A
becomes large and easily solidified which may results in
blocking the ash supply port 91. Further, the reason why the
enlarged passage 94 has been tapered to widen toward the end
is that by so doing, the consolidated ash A may be fed
smoothly. It is noted that in the instant embodiment, the

consolidation passage 92 is formed straight but it may be



bel ow the sl ag cooling chanber 28 so as to cool a nolten slag S to produce
a wateér-cooled slag M Further, the bottomwalls of the nelting chanber 22
and the preheating chanmber 23 incline dowward fromthe upstream end
toward the slag takeout port 27 on tlhe-downstream side and further, a

mel ting burner 31 is arranged on the ceiling wall of the nelting chanber
22 and the ceiling wall of the preheating chanber 23 is attached wth an
exhaust gas port 32 to which an exhaust gas pipe 33 is connected.

Ref erence nuneral 34 designates an additional air nozzle arranged on the
cei | i ng waltlapededed® tiecone maxgoveratprard? thed enide ande ifb@ritedechdmer 23.
Further, the exhaust gas pretreating unit 3 includes, as shown in Fig. 1,
an exhaust lgag€tdool er 41 for cooling the exhaust gases of about 1100 C

fromthe ash nelting furnace 2 to about 500 C, the above-nentioned air
heat er 42 for Next, the operation of the ash melting furnace

arrangement of the above-described structure will be
described.

The ash A containing a large quantity of water and
discharged from the garbage burning furnace is first supplied
to the bulky waste removing device 11 of the ash pretreating
unit 1 and after being removed of big metals and bulky
clinkers, it is supplied to the dry sorting machine 12 where
the vibrators 62c aée driven to oscillate the comblike blade
plafes 62b so that the ash A thrown into the ash supply port
63 is separated thrbugh the comblike blade plates 62 to fall
down while the separated ash A is dried by being brought into
direct contact with the high-temperature drying air H
introduced into the casing 61 through the drying air supﬁly
port 67. Further, bulky solids unable to fall down from among
the comblike blade plates 62b slide down on the comblike
blade plates 62b in sequence to be discharged into the solid
discharge port 65 and after being supplied to the crusher 13
by transfer means (not shown) for crushing, supplied again to
the dry sorting machine 12.

In this case, the water content of the ash A passing
through the ash supply pipe 68 from the ash exhaust port 66 is
detected by the moisture meter 69 and the first to third
drying air adjusting valves 72 through 74 are so controlled as

to become about 10 wt¥% to 20 wt% by the ash melting furnace



-7- obtai ning high-tenperature air of 350 C by exchanging heat with
exhaust gas of about 500 C, a bag filter 43 for collecting dust contai ned
in the exhaust gases of lower than 200 C discharged fromthe air heater
42, an induced draft fan 44 and a duct 45 all of which are arranged al ong
an exhaust gas discharge route G To azn air intake pipe 46 connected to
the air heater 42 there is connected &4l owout port of a forced draft fan
47 through a first adjusting valve 48. Further, a conbustion air intake
pi pe 46 connected to the nelting burner 31 fromthe outlet of the air
heater 42 icontimodnelesdce d@aynt ahee baeiwe aifed heo da tdicitiedd vailuePigie tHe and
the drying air pipe 50 is connected to the dry sorting machine 12.
Next, the dwojisdmrs mg teac§iSnent? thier iathpainte iy idny idgyviade ik rdhcsh jtsher
26 will be described in detail in that order.

the dry sorting machine 21 is controlled. Consequently, the

ash A can be suitably dried and supplied continuously in

correspondence to the variation of the supply amount or water

content of the ash A. Thus, the ash A discharged from the dry

sorting machine 12 is removed of metals and then supplied to

the ash supply hopper 24 of the ash melting furnace 2.

In the ash supply hopper 24, the air cylinder 82 of the
bridge removing device 25 is operated at predetermined
intervals to allow the slide plate 81 to move vertically every
predetermined period of time so that the compressed layer of
the ash A heaped within the ash supply hopper 24 cracks to
destroy the layer due to its own weight. Accordingly, the
generation of a bridge phenomenon is prevented and the ash A
is supplied smoothly.

Further, where the ash A is supplied to the preheating
chamber 23 from the ash supply hopper 24 through the ash
supply port 91, the ash A is pushed out into the consolidation
passage 92 of the ash supply port 91 due to projecting motion
of the push body 95 driven by the push cylinder 94 of the ash
pusher 26 and pressed by the resistance of the ash A ih the
preheating chamber 23 and frictional resistance so that the
ash A is consolidated to a substantially constant density and
is supplied smoothly into the preheating chamber 23 from the

enlarged passage 93.

.According to the instant embodiment, the dry sorting



As shown in Fig. 3, the dry sorting machine 12 conprises a screen 62
arranged within a casing 61 with its one end inclined fromone end toward
the other end of the casing, an ash supply port 63 formed upwardly at one
end of the casing 61 and through whi-g¢h-an ash is supplied, a drying air
exhaust port 64, a solids discharge port 66 fornmed bel ow the screen 62
and a drying air supply port 67 connected to the drying air pipe 50. As
shown in Fig. 4, the screen 62 is constructed such that a plurality of

conbl i ke bl ade plates 62b are arranged in plurality of stages between
two vi br at Bpghipangdd Baxipg bephcead aﬁaFFPPEPéﬂPSn§HPp§rﬁFPH HBC&ASPRer
and vi brators 62c whose out put shafts are respectively

connect ed PBtﬁﬁﬁP&tHF§h each other is arranged in the ash pretreating
unit 1 and therefore, when compared to the prior art
arrangement in which the vibratory screen 203 having a solid
separating function and the rotary kiln 205 having a drying
functibn (both of which devices are required to be large-sized
for ash treatment) are separately arranged, it is possible
with the present invention to sharply_reduce the space to be
occupied by the ash pretreating unit'l and to simplify the ash
pretreating route F thereby reducing the trouble resulting
from the complicated pretreating process. Further, tﬁe dry
sorting machine 21 has both the solid separating and drying
functions, it is possible to prevent the ash A from adhering
to the solid separating member such as the the screen 23.

Further, in contrast to the prior art ésh supply hopper

having no bridge removing device 25 in which the bridge .

- phenomenon generates every two to four hours, the present
invention allows the ash to be supplied continuously for more
than 24 hours since the generation of the bridge phenomenon
can be prevented by the bridge removing device 25. Moreover,
although in the present invention the ash A is described to
have been dried to have a water conteht of about 10 wt% to 20
wt¥%, it was actually possible to prevent the generation of the
bridge phenomenon even when the water content of the ash A was
in the order of between 20 wt% and 35 wt%.

In the instant embodiment, the air cylinder 82 is used as

"a drive mechanism for the bridge removing device 25 but a



frames 62a are connected to one end of the casing 61. As shown in
Fig. 1, an infrared noisture neter 69 for detecting the water content of
ash Ais attached to an ash supply pipe 68 leading fromthe dry sorting
machine 12 to the magnetic sorting machine and the value of detection is
i nputted to a nelting furnace controligqdevice 70. Further, an adjusting
exhaust pipe 71 whose top end opens in the atnosphere is connected to the
drying air pipe 50 and a first drying air adjusting valve 72 is connected
to the air pipe 50 on the upstream side of the junction of the pipes 50
and 71 whydraubbeonyl idergoni ¢ leaci riséahonotdbyemay shawelss ealséd ahd pi pe
50 on the downstream side of that junction. In addition, a third drying
ai r adj ustfumtivel yetwd ¢os mormesl blle tplates maly usé | pogoekdedisénptipe 71 and
the first to third drying air adjusting valves 72 - 74 are so controlled
by the nelinmer wakhaserfaee rdta deflitire 78sh hstrrhe bwrpercdhient of the ash
A becones about 10 - 20 W% . In this case, when the water content of the
ash A is | ess tFantherw the t4sh spksher edflscan consolidate the ash A to a

uniform density by substantially a uniform pressure without

being influenced so much by the heaping amount of the ash A in

the ash supply hopper 24 or in the preheating chamber 23 so

that a constant amount of the ash A can always be supplied

into the furnace. Further, the ash A consolidated within the

consolidation passage 92 displays a sealing function to

prevent the entry and outflow of the open air or combustion

gases between the interior of the preheating chamber 23 and

the ash supply hopper 24 so that the temperature drop in the

furnace body 21 is prevented and the melting of the ash can be

effectively performed. In addition, due to the consolidation

and solidification of the ash A, the feeding of the ash A in

the preheating chamber 23 or the melting chamber 24 can be

performed smoothly and the amount of scattering of the ash A

in the furnace body 21 is reduced thereby sharply reducing the

amount of scattering ash following the combustion gases.

Fig. 7 shows another embodiment of an ash pusher suitable
for a large-sized ash melting furnace. The ash pusher 100 is
provided with a plurality of push bodies 101 and the same
number of push cylinders 102 for moving the push bodies
forward and rearward separately so that even when the

adjoining push bodies 101 are separately moved.forward and

rearward, the ash is consolidated to a substantially constant



scatter nore when it is supplied into the ash nelting furnace 2 and the
anount of the ash A discharged by followi ng the exhaust gases increases.
Further, if the water content of the ash A exceeds 20 wt% the portion of
the ash previously supplied into thegsash nelting furnace 2 is heated by
the nelting burner 31 to becone a nmass whose surface only is consolidated
so that the subsequently soft ash A pushed into the furnace 2 by the
pusher 26 can not nove the superficially

- 9- solidified mass of ash downward resulting in that the supply of the
ash A i nt déhsi el by nthd Wworenel i dicicnmesasidde cL0? amdl fédesndetinhy tomer gy
required for nelting the ash A increases. The bridge renoving device

25 is, as thwwrehedting 5chamber 23 through the enlarged passage 104.
Fig. 8 shows a combustion gas counter-flow burner type

ash melting furnace 110 provided with a bridge removing device
25 and an ash pusher 26 of the above~described structure. That
is, the ash melting furnaeé 110 is provided with a melting
chamber 112 formed at the center of a furnace body 111, an ash
supply hopper 113 arranged on the upstream side of the melting
chamber 112, the ash pusher 26 for feeding the ash to the
meltihg chamber 112 by a predetermined amount by means of a
push body 95 capable of moving forward and rearward with
respect to an ash supply port 91 formed at the bottom of the
ash supply hopper 113 and a slag cooling chamber 118 having a
cooling wéter tank 115 communicating with the melting chamber
112 on the downstream side of the melting chamber 112 through.
a slag takeout port 114, Further, the bottom wall of the-
melting chamber 112 inclines downward from the upstream side
thereof at which the ash supply hopper 113 is present to the
downstream side thereon at which the slag takeout port 115 is
present and an exhaust gas pipe 117 is connected to the slag
cooling chamﬁer 116. Further, on the ceiling wall of the
melting chamber 112 there is arranged a melting burner 118.
This embodiment can also achieve the same effect as the

previous embodiment.



provided with a slide menber

the &sh supply hopper 24 and a drive nechanismfor driving the slide
menber.  Tnis SheetadBeebRepcasl i de plate 81 (as the slide menber) slidable
vertically

mu mgm‘ml |s arranged on an inner wall surface 24a of the
ash supply an angl e ofté-ncl i naty ot | e,
80[err]. e 81l is coupled to a H*@? deﬁﬁbgﬁ@} an air

cyl i nder (
Accor di ngl

i nner wal |

drive mechanisn) 82 arranged above|the aBRPIS\GBPIy hopper 24.

novabl e vertically along the inner surface of

‘y when the air cylinder 82 driven to nove forward and rearward,
the slide Wﬁ?n%§sﬁ?4%¥%ﬁu%&m by the QU|de 83 to nove vertlcally along

surface 24a of th ash hopper 24 sg that
adhered to the %1idd\hiai “SB_L %m’{}g’g“%/%e %ﬁ%%‘g%’?%fbtks“?%h{ ]k'ég pTréc%Sti‘n
t he conpressed Iayer of Ihe ash At t

bri dge pheloheH

pusher 26
consol i dat

e S50 bt 0 B LSRS0S 2L
SOPLLEE A va D SHPRIN: 89" Eo SRufEV100 €5 L' Sln ShéFeing
furnace, said pretreating unit comprising:

a dry sorting machine for removing solids of a size
larger than a predetermined value from the ash and for drying
the ash;

a magnetic sorting machine for removing metals from the
ash dried-by the dry sorting machine; and

a drying air pipe for introducing high~temperature air
heat-recovered from exhaust gases discharged from the.ash
melting furnace to the dry sorting machine as drying air.

2. An ash melting furnace arrangement according to
Claim 1, wherein the dry sorting machine.comprises a vibratory

frame driven by a vibrator, and a screen having a plurality of

_spaced apart comblike blade plates attached to the vibratory

frame in a series of cascades.

3. An ash melting furnace arrangement according to
Claim 1, wherein the ash pretreating unit comprises a moisture
meter for detecting the water content of the ash discharged
from said dry sorting machine, and a control device for
operating a drying air adjusting valve interposed in the
drying air pipe on the basis of a value detected by the
moisture meter.

4, An ash melting furnace arrangement including an ash

melting furnace comprising an ash supply hopper which is

A

the

a
h



92 and an outl et side enlarged passage 93 and a push body 95 novable
forward and ﬁﬁgﬁ@ghgrﬁaua pect to the ash supply port 91 by neans of a

push cyl i nder arward device) ext ends
ﬂ mm WWQ’ end of the push b q%é g'ﬁﬁ\\n ‘?@Q%FE'{I ength in

strai ght fro
-17-10- range A6 Mé&Dween 100mm -

t he
200mm and has a rectangul ar section identical to, or sllghtly | ar ger than,
the front shape of the push body 95. Further, the enlarged passage 93 is
formed to becone continuous with the preheatlng chanber 23 such that a

cei ling watowBlediwitie paskidpe monhgriaeyvamlarebyicml nggongftherrju =

- 30[err] fromthe outlet of the consolidation passage 92 and both side
wal | s 93b pnren v bevenf scoye hirs sty ashhfsyrp kY shopper .amd[grygreen for

Accordlngky when the push body 95 is caused to
riving said slide mémber.

5. An ash melting furnace arrangement which comprises
an ash melting furnace, an ash supply hopper, an ash supply
port for establishing communication between said ash melting
furnace and said ash supply hopper'and an ash pusher having
a push body movable forward and rearward with respect to the
ash supply port by the action of a drive mechanism, wherein
a consolidated passage having a cross section substantially
equal to that of the push body is extended for a predetermined
length range from a projecting end to an outlet side of said
push body.

6. An ash melting furnace arrangement according to
Claim 5, wherein an enlarged passage is formed on the outlet
side of said consolidation passage in such a manner that:the
sectional configuration of the enlarged passage becomes wider
toward the ash melting furnace.

7. A method of supplying an ash into an ash melting
furnace characterized in that a push body movable forward and
rearward with respect to said ash supply port is used to
supply the ash into the furnace from an ash supply port
communicating with an ash supply hopper and an ash melting
furnace in such a manner that the ash within the ash supply
hopper is pushed int;“the furnace by a thrust of the push body

while the ash is being consolidated.

* [ L M S *



project toward the ash supply port 91 by the action of the push cylinder
94, the ash A in the ash supply hopper 24 is pressed to b
consolidated in the consolidation passage 92 of the ash s 5HIS)’SH@EF H%
to the resistance of the ash A in the preheatl ng chanber Ohéﬁﬂﬁ E
feeding frictional resistance and is iled into the pr
23 from the enlarged passaygSBRACT OF Tg’ﬁen’?%ﬁb@ﬁuﬁﬁy the length L of the
consol i dati on passage 92 has been set to the range of between 100mm and
200mmis that when the length L is |less than 100mm the ash Ais fed into
t he preheating chasheMelBingtRennabei Ayrasngevkntiacad MetheHat the anount of
supply becones unstable while when the Ilength L exceeds 200mm the
conpressi bility of foneSugplningecsdheto| AsheMahtiingsFhyneoki di fi ed which may
results in blocking the ash supply port 91. Further, the reason why the
enl arged passage 94 has been tapered to widen toward the end is that by so
doi ng, the consalryadeet ash Machyndchdeithg sSardpdyating | fumot bsh thad i n t he
i nstant enbodi nent, the

removing solids of more than a predetermined size from ash and

a drying .function for drying the ash, and a magnetic sorting
machine for removing metals from the dried ash are arranged in
a pretreatment route for the ash to be supplied to the
furnace. Further, there is provided a drying air pipe for
introducing the high-temperature air heat-recovered from
exhaust gases discharged from the ash melting furnace into the
dry sorting machine. Thus, by the dry sorting machine having
the separating and drying functions, simplification of the

ash pretreatment process and reduction of the installation

space can be achieved.

(Please note that Figure 1 should accompany the abstract when published)
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c%nsolidation passage 92 is fornmed straight but it may be

tapered to becone narrower toward the end and shortened in |ength.

Next, the operation of the ash nelting furnace arrangenent of the
above-described structure wll be described. The ash A containing a
| arge quantity of water and discharged fromthe garbage burning furnace is
first supplied to the bulky waste renoving device 11 of the ash
pretreating unit 1 and after being rgqp%ed of big nmetals and bul ky
clinkers, it is supplied to the dry sorti'ng machine 12 where the vibrators
62c are driven to oscillate the conblike bl ade
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pl ates 62b so that the ash A thrown into the ash supply port 63 is
separated through the conblike blade plates 62 to fall down while the
separated ash Ais dried by being brought into direct contact with the

hi gh-tenperature drying air H introduced into the casing 61 through the
drying air supply port 67. Further, bulky solids unable to fall down from
-among the conblike blade plates 62b slide down on the conblike bl ade

pl ates 62b in sequence to be discharged into the solid discharge port 65
and after being supplied to the crushé& /1 by transfer neans (not shown)
for crushing, supplied again to the dry sorting nmachine 12. In this
case, the water content of the ash A passing through the ash supply pipe
68 fromthe ash exhaust port 66 is detected by the noisture neter 69 and
~the first to third drying air adjusting valves 72 through 74 are so
controlled as to beconme about 10 wt%to 20 wt % by the ash nelting furnace
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-12- control device 70 on the basis of the detected value by the

noi sture neter 69 and the anount of drying air introduced into the dry
sorting machine 21 is controll ed. Cbni qgently, the ash A can be suitably
dried and supplied continuously in /r spondence to the variation of the
supply amount or water content of the ash A Thus, the ash A di scharged
fromthe dry sorting machine 12 is renoved of netals and then supplied to
t he ash supply hopper 24 of the ash nelting furnace 2. In the ash
supply hopper 24, the air cylinder 8%€if t bri dge renoving device 25 is
operated at predetermned intervals w the slide plate 81 to nove
vertically every predeterm ned period of tine so that the conpressed | ayer
of the ash A heaped within the ash supply hopper 24 cracks to destroy the
| ayer due to its own weight. Accordingly, the generation of a bridge
phenonenon is prevented and the ash A
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is supplied snmoothly. Further, where the ash Ais supplied to the

pr eheating chanber 23 fromthe ash supply hopper 24 through the ash
supply port 91, the ash A is pushed out into the consolidation passage 92
of the ash supply port 91 due to projecting notion of the push body 95
driven by the push cylinder 94 of the ash pusher 26 and pressed by the
resi stance.of the ash Ain the preheatisg chanber 23 and frictional

resi stance so that the ash Ais consolidated to a substantially constant
density and is supplied snmoothly into the preheating chanber 23 fromthe
enl ar ged passage 93. According to the instant enbodi nent, the dry

sorting - 13-
FIG.4

62 62b

T~62¢
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machi ne 21 having both solid separating and drying functions integral wth
each other is arranged in the ash pretreating wunit 1 and therefore, when
conpared to the prior art arrangenent in which the vibratory screen 203
having a solid separating function and the rotary kiln 205 having a drying
function (both of which devices are rsqpired to be large-sized for ash
treatnent) are separately arranged, i ig possible wth the present
invention to sharply reduce the space to be occupied by the ash
pretreating unit 1 and to sinplify the ash pretreating route F thereby
reducing the trouble resulting fromthe conplicated pretreating process.
Further, the dry sorting machi ne 21 Eﬁg bogh the solid separating and
drying functions, it is possible to pr N the ash A fromadhering to
the solid separating nenber such as the the screen 23. Further, in
contrast to the prior art ash supply hopper having no bridge renoving
device 25 in which the bridge phenonenon generates every two to four

hours, the present invention allows the ash to be supplied continuously
for nore




than 24 hours since the generation of the bridge phenonmenon can be
prevented by the bridge renoving device 25. Mreover, although in the
present invention the ash A is described to have been dried to have a
wat er content of about 10 wt%to 20 w% it was actually possible to
prevent the generation of the bridge Qpenonenon even when the water
content of the ash A was in the ordef ©of between 20 wt % and 35 wt %
In the instant enbodinent, the air cylinder 82 is used as a drive
mechani sm for the bridge renoving device 25 but a

-14- hydraulic cylinder or electrical notor may al so be used and
further, two or nore slide plates naijtspE?vided on the inner wal
surface 24a of the ash supply hopper 24M-

can consolidate the ash Ato a
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Further, the ash pusher 26



uniformdensity by substantially a uniform pressure w thout being

i nfl uenced so nmuch by the heaping anmount of the ash Ain the ash supply
hopper 24 or in the preheating chanber 23 so that a constant anmount of the
ash A can always be supplied into the furnace. Further, the ash A
consolidated within the consolidation passage 92 displays a sealing
function to prevent the entry and outflow of the open air or conbustion
gases between the interior of the preheating chanber 23 and the ash supply
hopper 24 so that the tenperature drop in the furnace body 21 is prevented
and the nelting of the ash can be effeci/v&ly perforned. In addition, due
to the consolidation and solidification of the ash A the feeding of the
ash Ain the preheating chanber 23 or the nelting chanber 24 can be
performed snoothly and the anount of scattering of the ash A in the
furnace body 21 is reduced thereby sharply reducing the anmount of
scattering ash follow ng the conmbusti on gases. Fig. 7 shows anot her
enbodi ment of an ash pusher suitable - for a | arge-sized ash nelting
furnace. The ash pusher 100 is
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-

provided with a plurality of push bodies 101 and the sane nunber of push
cylinders 102 for noving the push bodies forward and rearward separately
so that even when the adjoining push bodies 101 are separately noved
forward and rearward, the ash is consolidated to a substantially constant
density by the consolidation passage 103 and fed snoothly to the
preheati ng chanber 23 through the enl arged passage 104. Fig. 8 shows
a conbustion gas counter-flow burner type ash nelting furnace 110 provi ded
with a bridge renoving device 25 and %2 gsh pusher 26 of the
above-described structure. That is, t sh nelting furnace 110 is

provided with a nelting chanber 112 formed at the center of a furnace body
111, an ash '
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113 arranged on the upstream side of the nelting chanber

fOF ' iatiof No.19600304-6 nel t | hanb 112 b
g%&iﬁ‘éa’ Iﬁlggrﬁgrng%ﬂsﬁ?ﬁﬁbgdy 95 caggbl Iengfcmzivi ﬁgr; forvva?/d

respect to an gsh supply port 91 fornmed at the bottom qgf

bctj dicating with the melting chanber 112 on the

i) Sﬁ: TI83—and—=aStag coolThg chanber 116 having a cooling
|

mstream side of the nelting chanber 112 through a slag takeout port
#14. Further, the bottomwall of the nelting chanber 112 inclines downwar
romthe upstream side thereof at which the ash supply hopper 113 is

is present anGW)s s m e slag cooling
chanber 116. Furtter; orrtHe CA@B#? Lol eEg chanmber 112 ther

s arr ed.a It| .burner 118. I s epbodi nent ,can SO ach| ve the
sane Aeapg qy&g %ﬁmt%r@ncnn(}?l or removing sola és of more an a
predetermmed S1ze ﬁom ash and a drying function for drying the ash, and a magnetic sorting

machine (14) for removing metals from the dried ash are arranged in a pretreatment route for
the ash to be supplied to the furnace (2). Further, there is provided a drying air pipe (50) for
introducing the high-temperature air heat-recovered from exhaust gases discharged from the
ash melting furnace into the dry sorting machine. Thus, by the dry sorting machine having the
separating and drying functions, simplification of the ash pretreatment process and reduction
of the installation space can be achieved.

Fig. 1
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An ash nelti fg?ﬁ&fé_ﬁé‘:@m;;_.n__
for pretreat ng ash which

1999 - WHAT IS CLAI MED Iuggipey seerl.

I ncl uding an ash pretre mgﬁmm (D
ains a large quantity of water and which is
supplied to an| a®hG 8ePtiosw f drnace (2), Saibstiprtetshesti-id2 Septembppr 1997
conpri si ng: ig machine (12) for renoving solids of a size
| arger than g prede il ue fromgthe ash andrhl]‘s Beegﬁ%i ng the ash;

a magnetic siorting machine (14) for removing metal's lried by
the dry sorting machine (12)7 and a drying aiu ﬂﬂm

.
i ntroducing high-tenperature air heat-recovered fr es
dischargedg?% ?H%ﬂgg%gﬁnﬁ§fing furnace (2) to the dry sorting nmachine

(12) as drying I?Jr'An ash melting furnace arrangement including an ash

pretreating unit for pretreating ash which contains a large
quantity of water and which is supplied to an ash melting
furnace, said pretreating unit comprising:

a dry sorting machine for removing solids of a siée
larger than a predetermined value from the ash and for drying
the ash;

a magnetic sorting machine for removing metals from the
ash dried-by the dry sorting machine; and

a drying air pipe for introducing high-temperature air

. heat-recovered from exhaust ggses discharged from the ash
melting furnace to the dry sorting machine as drying air.

2. An ash melting furnace arrangement according to
Claim 1, wherein the dry sorting machine comprises a vibratory
frame driven by a vibrator, and a screen having a pluraliﬁy of
spaced apart comblike blade plates attached to the vibratory
frame in a series of cascades.

3. An ash melting furnace arrangement according to
Claim 1, wherein the ash pretreating unit comprises a moisture
meter for detecting the water content of the ash discharged
from said dry sorting machine, and a control device for
operating a drying air adjusting valve interposed in the
drying air pipe on the basis of a value detected by the

moisture meter.
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2. An aghwwékfwhghﬁﬁﬁéa e arrangenent according to Caim 1, éﬂﬁ@ﬁ@ﬂwthe
dry sortiing pachine, (12) c¢onpri'ses a vibratory frame (62a) driven by a

Vi brator 3626 ,”%ﬁdg s¢reen (62) having a plurality of spaced apart

conmbl i kel blLade plates (62h) attached 16oSubstitutersheet v 113 Nowerdes)1992 a
series of cascades. 3. An ash nelting furnace arrangenent according
to d ai nt—t;—whef-etfi- sh pretreating unit (1) conprises a noisture
meter (69) for detecting the water content of the ash discharged fromsaid
dry sorti pgatreehidiaTvisd) zrgand a control device (70) for operating a drying
air adjusting valve (72,73,74) interposed in the drying air pipe (50) on
the basis of ajval uandekfBChedtbyy th¥@adel Skvbfgei® iR9hding an ash

pretreating unit (1) for pretreating ash which contains a large
guantity of water and which is supplied to an ash melting
furnace (2), said pretreating unit (1) comprising:

a dry sorting machine (12) for removing solids of a size
larger than a predetermined value from the ash and for drying
the ash;

a magnetic sorting machine (14) for removing wmetals £from
the ash dried by the dry sorting machine (12); and

a drying air pipe (50) for introducing high-temperature
air heat-recovered from exhaust gases discharged from the ash
melting furnace (2) to the dry sorting machine (12) as drying
air.

2. An ash melting furnace arrangement according to Claim
1, wherein the dry sorting wmachine (12) comprises a vibratory
frame (62a) driven by a vibrator (62c), and a screen (62) having
a plurality of spaced apart comblike blade plates (62b) attached
to the vibratory frame (62a) in a series of cascades.

3. An ash melting furnace arrangement according to Claim
1, wherein the ash pretreating unit (1) comprises a moisture
meter (69) for detecting the water content of the ash discharged
from said dry sorting machine (12), and a control device (70)
for operating a drying air adjusting valve (72,73,74) interposed
in the drying air pipe (50) on the basis of a value detected by

the moisture meter (69).
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