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Ash Melting Furnace Arrangement and Method 

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 af~er 

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 solids 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 furnac•" ...... 
,5' ;" "• : •I 

The ash pretreating pro~e~s acc~~ding·t~the ~~id~ art. 
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technique has had the problem that it is complicated tending 

to cause troubles and the ash supply hopper sometimes becomes 

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. 

Th• 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 ada~ted 

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 introducing, as Clrying .. air, high-



········-······-----

-3-

temperature air heat-recovered from exhaust gases from the ash 

melting furnace, into the dry sorting machine. 

With the above structure, by the provision of a dry 

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. l; 

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 another embodiment 
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of the present invention; and 

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 kiln 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 
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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 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 sorting 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 ash 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 
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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 fo~ 
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obtaining high-temperature air of 350 C by exchanging heat 

with exhaust gas of about 500 C, a bag filter 43 for 

collecting dust contained in the exhaust gases of lower than 

200 C discharged from the air heater 42, an induced 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 and 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 such 

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 
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whose output shafts are respectively connected to vibratory 

frames 62a are connected to one end of the casing 61. 

As shown in Fig. 1, 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 value 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 

pipe 50 on the downstream side of that junction. In addition, 

a third drying air adjusting.valve 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 
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solidified mass of ash downward resulting in that the supply 

of the ash A into the melting furnace A becomes difficult and 

the thermal energy required for melting the ash A increases. 

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 inner 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 pusher 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 
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range of between lOOmm - 200mm and has a rectangular section 

identical to, or slightly larger than, the front shape of the 

push body 95. Further, the enlarged passage 93 is formed to 

become continuous with the preheating chamber 23 such that a 

ceiling wall 93a of the passage 93 widens upward by an angle 

of eu = 5 - 30° from the outlet of the consolidation passage 

92 and both side walls 93b widen sidewardly by an angle of es 

= 5 - 30° • Accordingly, when the push 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 passage 

92 has been set to the range of between lOOmm and 200mm is 

that when the length L is less than lOOmm, 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 
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tapered to become narrower toward the end and shortened in 

length. 

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 are driven to oscillate the comblike blade 

plates 62b so that the ash A thrown into the ash supply port 

63 is separated through 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 supply 

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 
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control device 70 on the basis of the detected value by the 

moisture meter 69 and the amount of drying air introduced into 

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 in 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 
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machine 21 having both solid separating and drying functions 

integral with 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 

function (both of w~ich 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 1 and to simplify the ash 

pretreating route F thereby reducin·g the trouble resulting 

from the complicated pretreating process. Further, the 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 ash 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 content 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 
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hydraulic cylinder or electrical motor may also be used and 

further, two or more slide plates may be provided on the 

inner wall surface 24a of the ash supply hopper 24. 

Further; the ash pusher 26 can 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 
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density by the consolidation passage 103 and fed smoothly to 

the preheating chamber 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 furnace 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 

melting 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 116 having a 

cooling water 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 chamber 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. 
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WHAT IS CLAIMED IS: 

THIS SHEET HAS BEEN 
REPLACED 

1. 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 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 arr~ngement including an ash 

melting furnace comprising an ash supply hopper which is 

' \11\11\ """ Ill\\ \\1\111 \II\ * C L M S * 
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provided with a slide member movable vertically along the 

inn~r wall surf ace of said ash supply hopper and a screen for 

driving said slide member. 

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 into the furnace by a thrust of the push body 

while the ash is being consolidated. 
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