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SPECIFICATION

TITLE OF THE INVENTION
A Preheating Device of Scrap Metal

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The present invention relates to a preheating device
mounted on an arc furnace, especially to a furnace-top scrap
preheating device for preheating scrap metal in a preheating
chamber with gas exhausted from the arc furnace.
DESCRIPTION OF THE RELATED ART

The patent application laid-open No. 8-136163 and other
publications disclose a known furnace-top scrap preheating
device in which a preheating chamber is mounted on an arc
furnace, scrap metal is contained in the preheating chamber and
the exhaust gas from the arc furnace is passed through the
preheating chamber to preheat the scrap metal, thereby saving
energy.

In the aforementioned prior-art furnace-top scrap
preheating device, a wall of the preheating chamber is heated to
a high temperature by the exhaust gas. Therefore, the scrap
metal is molten and easily deposited on an inner face of the
preheating chamber wall. In this case, even when a fire grate
provided on a lower portion of the preheating chamber is opened,
the scrap metal in the preheating chamber form a so-called

bridge configuration, fail to fall down in the arc furnace and

in a



DESCRI PTI ON OF THE RELATED ART The patent application |aid-open

No. 8-136163 and ot her publications disclose a known furnace-top strap
preheating 15 device in which a preheating chanber is nounted on an arc
furnace, scrap netal is contained in the preheating chanber and t he
exhaust gas fromthe arc furnace is passed through the preheati ng
chanber to preheat the scrap netal, therely saving energy. 20

In the aforenentioned prior-art furnace- top scrap preheati ng devi ce,
a wall of the Rr;eg atin chanber IS heate a high tenperature by the
exhaust gas. é’r"é1 fehanperation tpap ]re ‘is molten and easily deposited
on an inner face of the preheating chanber wall. In this case, even

when a fire grate 25 provided on a lower portion of the preheating chanber
5,50 SUMNEARS B BBk IEngeal 10 chanber Torma so-cal e
An object of the invention is to prevent scrap metal from
5 failing to fall down in an arc furnace because of deposition and to
prevent the occurrence of an operational trouble of the arc
furnace.

According to a first aspect, the invention provides a
furnace-top scrap preheating device, in which a preheating

10 chamber capable of containing scrap metal is mounted on an are
furnace and the exhaust gas of the arc furnace is passed through
the preheating chamber, and in which a preheating chamber wall
1s provided with a flow path for passing cooling water and a
mechanism for circulating the cooling water. According to the

15 invention, since the preheating chamber wall is constantly cooled,
the deposition of the metal scraps and resulting operational
trouble in the arc furnace are prevented.

Preferably in the furnace-top scrap preheating device, the
preheating chamber wall has a double-wall structure, and a

20 spray pipe is laid for spraying the cooling water in the
preheating chamber wall.

Preferably in the furnace-top scrap preheating device, the
cooling water flows in an inner clearance of the preheating
chamber having the double-wall structure.

25 Preferably in the furnace-top scrap preheating device, a
water-cooled pipe is laid inside an outer-wall plate of the

preheating chamber, and the cooling water flows in the water-



2 probably cause an operation trouble. SUMVARY OF THE | NVENTI ON
An object of the invention is to prevent scrap netal from 5 failing to

fall down in an arc furnace because of deposition and to prevent the
occurrence of an operational trouble of the arc furnace.

According to a first aspect, the invention provides a furnace-top scrap
preheating device, in which a preheating 10 chanber capabl e of containing
scrap netal is nounted on an arc f3urnace and t he exhaust gas of the
arc furnace is_passed through t he preheating chanmber, and in which a
preheating chalgsepipgy | Is provided with a flow path for passing

cooling water and a . . ] )
According to a second aspect, the invention provides a

furnace-top scrap preheating device, in which a preheating
chamber capable of containing scrap metal is mounted on an arc
& furnace and exhaust gas of the arc furnace is passed through the
preheating chamber, in which a mechanism for circulating
cooling water to cool a preheating chamber wall is provided, and
a refractory is lined on a side of a chamber inner surface of the
preheating chamber wall. In this constitution, since the

10 preheating chamber wall is constantly cooled, the deposition of
the metal scraps is prevented and the quantity of exhaust gas
heat taken by the cooling water is reduced. Therefore, an effect
of preheating scrap metal can be increased, and the quantity of
used cooling water can be decreased.

15 Preferably in the second aspect of the furnace-top scrap
preheating device, a water-cooled pipe is embedded in the
refractory lined on the side of the chamber inner surface of the
preheating chamber wall. In this constitution, a life of the
refractory can be lengthened. |

20 Preferably in the furnace-top scrap preheating device, the
preheating chamber wall has a double-wall structure, and the
cooling water flows through an inner clearance of the preheating
chamber wall. In this case, by connecting the water-cooled pipe
and the inner clearance of the preheating chamber wall, the

25 cooling water is circulated.

Preferably, inside the preheating chamber wall of the

double-wall structure, a spray pipe is laid for spraying the



mechani sm for circul ati ng the cooling water. According to the 15

I nvention, since the preheating chanber wall is constantly cool ed, t he
deposition of the nmetal scraps and resulting operational trouble in the
arc furnace are prevented. Preferably in the furnace-top scrap
preheati ng device, the preheati ng chanber wall has a doubl e-wal |
structure, and a 20 spray pipe is laid for spraying the cooling water in

t he preheati ng chanber wall. Preferably in the furnace-top
scrap preheating device, the cooling water flows in an inner clearance
of the prehe&PPHFE Wal€hanber having the doubl e-wal |l structure. 25
Preferably in the furnace-top scrap preheating device, a wat er - cool ed
pipe is laid inside an outer-wall plate of the preheati ng chanber, and

the cooling eReEF DWSCRIPTIONCOF THE DRAWINGS

The invention will be described by way of example, with
5 reference to the accompanying drawings, in which:

Fig. 1 is a longitudinal sectional view of a furnace-top
scrap preheating device according to a first embodiment of the
invention.

Fig. 2 is a side view of the furnace-top scrap preheating

10 device shown in Fig. 1.

Fig. 3 is an enlarged longitudinal sectional view of the
furnace-top scrap prehbeating device according to the first
embodiment.

Fig. 4 is a sectional view taken along line A-A shown in

15 Fig. 3.

Fig. 5 is a longitudinal sectional view of a preheating
chamber wall according to a modification of the first
embodiment.

Fig. 6 is a longitudinal sectional view of a preheating

20 chamber wall according to another modification of the first
embodiment.

Fig. 7 is a longitudinal sectional view of a furnace-top
scrap preheating device according to a second embodiment.

Fig. 8 is a side view showing the furnace-top scrap

25 preheating device shown in Fig. 7 with a preheating device outer
plate excluded theréfrom.

Fig. 9 is an enlarged longitudinal sectional view of a



3 cool ed pi pe. According to a second aspect, the invention
provi des a furnace-top scrap preheating device, in which a preheating
chanber capabl e of containing scrap netal is nounted on an arc 5 furnace
and exhaust gas of the arc furnace_is passed through the preheati ng
chanber, in which a mechanismfor circulating cooling water to cool a
preheating chanber wall is provided, ané a refractory is lined on a
side of a chanber inner surface of the preheati ng chanber wall. 1In
this constitution, since the 10 preheating chanber wall is constantly

cool ed, the geeheatingnchamber wiadl aetatdingr tpshe Sepoadannbddamnenithe
quantity of exhaust gas heat taken by the cooling water is reduced.

Therefore, an effedig. 10 shopseanatppgasanep ofetlsd prahebtingchaasber and

the quantity of used cooling water can be decreased.
g ywall of Fig. 9 as seen from side A’-A’,

Fig. 11 is a sectional view taken along line B-B of Fig. 9.
5 Fig. 12 is a sectional view taken along line C-C of Fig. 10.
Fig. 13 is an enlarged longitudinal sectional view of a
preheating chambe'r wall according to a modification of the
second embodiment.
Fig. 14 is a diagrammatic representation showing an
10 exhaust gas treatment device of an arc furnace provided with the
furnace-top scrap preheating device according to the invention.
Fig. 15 is an e.nlarged longitudinal sectional view of a
scrap catcher shown in Fig..14.
Fig. 16 is an enlarged longitudinal sectional view of a

15 scrap catcher according to a modification of the embodiment

shown in Fig. 14.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
FIRST EMBODIMENT

20 A first embodiment of the invention is now described with
reference to Figs. 1 to 4.

As shown in Figs. 1 and 2, an arc furnace 1 is tiltably
provided via rollers 6 on a base 2, and has a molten-metal
discharge port 3 for discharging molten metal to the outside.

25 An electrode 4 is supported by an electrode support unit 5 and its
tip end extends downward in the arc furnace 1.

Support bases 7 are provided on both sides of the arc



15 ' Preferably in the second aspect of the furnace-top scrap
preheati ng device, a water-cool ed pipe is enbedded in the refractory
lined on the side of the chanber inner surface of the preheati ng
chanber wall. In this constitution, a life of the refractory can be
| engt hened. 20 Preferably in the furnace-top scrap preheating
devi ce, the preheati ng chanber wal |6 has a doubl e-wal |l structure, and
t he cooling water flows through an inner clearance of the preheating
chanmber wall. In this case, by connecting the water-cool ed pipe and
the inner cl efumre bf ahla funbem-tow schapipreheaking deei@b50 dsdhidhgnwat er
I's circul ated. Preferably, inside the greheati ng chanber wal |

of the draids 8 providedron thesuppantrhasesi pe iWhealai2b arespitaghed t he
to lower ends of a frame 9 in such a manner that the preheating
device 50 can move along the rails 8.

5 Preheating chambers 10 and 11 are vertically arranged in
the frame 9 and supported by the frame 9. On a bottom of the
upper preheating chamber 10, a pair of fire grates 12 having a
fork configuration are rotatably mounted in such a manner that
the fire grates 12 can be opened downward by operating

10 cylinders 13. Alsoon a bottom of the lower preheating chamber
11, a pair of fire grates 14 having a fork configuration are
rotatably mounted in such a manner that the fire grates 14 can
be opened downward by operating cylinders 15.

An open end of an extended portion 16 attached to a lower

156 end of the lower preheating chamber 11 is aligned with an upper
open end of the arc furnace 1. The open ends are formed in
circular arcs, and can slide relative to each other for allowing the
arc furnace 1 to tilt. Further, an upper open end of the
preheating chamber 10 is provided with a pair of shutters 18

20 which can be opened and closed by cylinders 17.

Also, bucket .supports 19 are mounted on an upper end of
the frame 9 for receiving a bucket 20 formed like a clam shell for
conveying scrap metal. The bucket 20 is suspended from a crane
wire.

25 By opening the shutters 18, the scrap metal conveyed by
the bucket 20 can fall down in the precheating chamber 10. Also
by opening the fire grates 12 of the preheating chamber 10, the



4 ‘cool i ng water. BRI EF DESCRI PTI ON OF THE DRAW NGS

The invention will be described by way of exanple, with 5 reference to the
acconpanyi ng draw ngs, in which: Fig. 1 is a longitudina
sectional view of a furnace-top scrap .preheating device according to a
first enbodi ment of the I nventi on. Fig. 2 is a side view of
the furnace-top scrap preheating 10 dé\lice shown in Fig. 1.

Fig. 3 is an enlarged |ongitudinal sectional view of the furnace-top

scr e PrSheakisi SRHEE SAPOHAAS 18 Bkt chaffRS "M, e

Fig. 5 is apanoldiifle"@amiel’ PPl Phfle b§ é};maé tRE fire grates 14
of the preheating chamber 11, the scrap metal can fall from the
preheating chamber 11 into the arc furnace 1.

5 In the furnace-top scrap preheating device 50, to
introduce the exhaust gas of the arc furnace 1 into the
preheating chamber 10, a side wall of the extended portion 16 is
connected with a side wall of the preheating chamber 10 by a
circulating duct 21.

10 Also, an exhaust gas port 28 is formed in a side wall of the
preheating chamber 11 and connected to an exhaust gas duct 24.
Therefore, in the preheating device 50, exhaust gas generated in
the arc furnace 1 flows through the scrap metal in the preheating
chamber 11 into the exhaust gas duct 24, and simultaneously

15 flows through the circulating duct 21 directly into the preheating
chamber 10. The exhaust gas also flows down through the scrap
metal in the preheating chamber 10 into the exhaust gas duct 24
and is let off from the exhaust gas duct 24.

As enlarged shown in Figs. 3 and 4, a wall constituting

20 the preheating chamber 10 and 11 has a double-wall structure
constituted of an outer-wall plate (shell) 30 and an inner-wall
plate (shell) 31. In the stfucture, a spray pipe 32 is laid in an
inner clearance 36. Cooling water is sprayed through multiple
spray holes formed in the spray pipe 32 toward the inner-wall -

26 plate 31. As show'n in Fig. 2, the wall is divided into plural
panels 33. Each of the panels 33 is provided with a water-
supply pipe 34 and a discharge pipe 35. Additionally, the



chanber wall according to a nodification of the first enbodi nment .
Fig. 6 is a longitudinal sectional view of a preheating 20 chanber wall

according to another nodification of the first enbodi ment .

Fig. 7 is-a longitudinal sectional view of a furnace-top scrap
preheati ng device according to a second enbodi nent. Fig. 8is a
side view show ng the furnace-top scrap85 preheating device shown in Fig.
7 with a preheating device outer pl ate excl uded therefrom

Flg. 9is an e%le%rd%%,dpw&%irf liq)‘i %%ls ie%tziitgpiazlooilé(fvgtgﬁc&re in the same
manner as the preheating chambers 10 and 11. Each panel 33
has therein a vent hole 37 to the atmosphere.

In the furnace-top scrap preheating device 50 having the

5 aforementioned constitution, the inner-wall plate 31 in contact

with the scrap met.al in the preheating chambers 10 and 11 is

constantly cooled by the cooling water sprayed from the spray

pipe 382. Even when the scrap metal in the preheating

chambers 10 and 11 are molten by the heat of the flowing

10 exhaust gas, the metal is not deposited. Just by opening the

fire grates 12 and 14, the preheated scrap metal easily fall down

into the lower preheating chamber 11 and the arc furnace 1,

respectively.

In the structure in which the cooling water is sprayed, no

15 water pressure is applied to the inner clearance 36. Therefore,

the structure does not need to be pressure-resistant, sealed or

reinforced against the water pressure. Weight and

manufacture cost can be reduced. Further, even if water

leakage occurs, water leaks only slightly, thereby causing no

20 steam explosion or another accident. Maintenance, repair or
the like can be facilitated.

In a modification shown in Fig. 5, water-cooled pipes 40

are arranged at a constant interval inside the outer-wall plate 30

via a spacer 41 for circulating the cooling water in the water-

256  cooled pipes 40. Also in this case, since the scrap metal in the

preheating chambers 10 and 11 are constantly in contact with

the water-cooled pipes 40, the metal deposition is prevented.



5 preheati ng chanber wall according to the second enbodi nent.

Fig. 10 shows an appearance of the preheating chanber- wall of Fig. 9 as
seen fromside A -A. Fig. 11 is a sectional view taken al ong
line B-B of Fig. 9. 5 Fig. 12 is a sectional view taken along line
C-C of Fig. 10. Fig. 13 is an enlarged | ongitudinal sectional
view of a preheati ng chanber wall agcording to a nodification of the
second enbodi nent. Fig. 14 is a diagrammatic representation

showi ng an 10 exhaus as_treatnent device.of _an arc furnace provided with
t he fur nace-t BO@BEEWB%&%%T}P%S QVi“cénaEb%rgi ﬁnﬁstfb ‘f%g’lpn‘b'é i on.
g 15 1S a4l 8EO%bnstiklied b theSSate AN P18e %0 And inher3Rafl! o "
shown in Fig.. ) _

plate 31 and a so-called water-cooled jacket structure in which

the cooling water is circulated in the inner clearance 36. Also

5 in this case, since the inner-wall plate 31 is prevented from
overheating, the metal deposition can be prevented. Usually,
after a preheating operation the scrap metal can automatically

fall down smoothly.
SECOND EMBODIMENT
10 A second embodiment of the invention is now described
referring to Figs. 7 to 12. As shown in Figs. 7 and 8, a
constitution of the second embodiment is the same as that of the
first embodiment except the wall structure of the preheating
chambers 10 and 11. Therefore, the same members are denoted
15 with the same codes, and the description thereof is not repeated.
In the second embodiment, as enlarged in Figs. 9 to 12,
the wall of the preheat‘ing chambers 10 and 11 is constituted of
plural panels 71 which are attached with bolts or the like to an
outer plate 74 of a preheating device. Specifically, each panel
20 71 has a double-wall structure constituted of an outer-wall plate
(shell) 60 and an inner-wall plate (shell) 61. In an inner
clearance 62 a partition 63 for vertically dividing the inner
clearance 62 and baffle plates 64 for forming a snaking water
path 73 are provided. Further, water inlets 65 and discharge
25 ports 66 are provided so as to communicate with the inner
clearance 62, respectively.

A water-cooled pipe 67 arranged in a snaking manneron a



Fig. 16 is an enlarged | ongitudinal sectional view of a 15 scrap catcher
according to a nodification of the enbodi nent shown in Fig. 14.

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS FI RST EMBODI MENT 20

A first enbodinment of-the invention is now described with reference to
Figs. 1 to 4. As shown in Figs. 1 and 2, an arc furnace 1 is
tiltably provided via rollers 6 on dtase 2, and has a nolten-netal

di scharge port 3 for discharging nolten nmetal to the outside. 25 An

o i S B e SLG s SHUPBRR R Sl 4 P o
provided on bigldedd@dstky ihh€rAF4ll plate 61. Both ends 70a and 70b of the
water-cooled pipe 67 are communicated with the inner clearance
62, respectively. Further, the water-cooled pipe 67 is embedded
5 in a castable refractory 68 which is applied on the side of the
chamber inper surface of the preheating chamber wall. To
prevent the refractory 68 from collapsing, anchor pins 69 are
attached to an outer peripheral surface of the water-cooled pipe
67 and an inner surface of the inner-wall plate 61. _

10 As shown in Fig. 9, peripheral edges of the outer-wall and
inner-wall plates 60 and 61 are folded inwardly like a frame and
bonded together to-form a water path 72 which surrounds an
outer periphery of the panels 71. A pitch P of the water-cooled
pipe 67 provided in the snaking form is about 100 to 200mm.

15 Cooling water is supplied under pressure from the water
inlet 65, passed through the water path 72, circulated in a
substantially lower half portion of the inner clearance 62 as
shown by arrows in Fig. 11, passed from the end 70a through the
water-cooled pipe 67, returned via the end 70b back into an

20 upper half portion of the inner clearance 62, circulated in the
water path 73 as shown by arrows, and thereafter discharged via
the water path 72 to the discharge port 66.

By cooling the inner-wall plate 61 and the inner clearance
62 as aforementioned, their heat resistance and durability can be

25 remarkably increased. Also, since the castable refractory 68 is

provided, the exhaust gas flowing through the preheating

chambers 10 and 11 does not directly contact the water-cooled



6 ~ furnace 1, and a furnace-top scrap preheating device 50 is laid on
rails 8 provided on the support bases 7. Weels 25 are attached to

| ower ends of a frame 9 in such a manner that the preheating devi ce 50
can nove along the rails 8. 5 Preheati ng chanbers 10 and .1l are
vertically arranged in the frame 9 and supported by the frame 9. On a
bottom of the upper preheating cha r 10, a pair of fire grates 12
havi ng a fork configuration are rotatably nmounted in such a manner that

the fire grapgpe 1e7ca¢hé)eixﬁw%m0me@r@1b>br0&ﬁ@aqim 103ufeﬂémd§ﬁ§l

Al so on a bottom of the | ower preheating chanber 1, a palr
grates 14 havefigictoiprés cenires sl h@a@rﬁxsulatﬁfﬁ %&E&ﬁialr%é‘tﬁf&t' éUCh a

manner that the fire grates 14 can be opened downwar'd by operating
cylinders 15quantity of the exhaust gas heat taken by the cooling water can
be reduced by about 40%. The quantity of the required cooling
5 water can be minimized.

The refractory 68 is gradually worn by the scrap metal,
thereby exposing the water-cooled pipe 67. However, when the
diameter of the water-cooled pipe 67 is 50 to 80mm, by setting
the pitch P of the water-cooled pipe 67 at about 100 to 200mm,

10  the refractory 68 is worn only by about the half of the pipe
diameter. As a result, the life of the refractory can be
lengthened. Also, by setting the pitch P of the water-cooled
pipe 67 at about 100 to 200mm, even when the refractory 68 is
worn, the scrap metal having a usual size are hardly caught in

15 the clearance in the water-cooled pipe. When the fire grates 12
and 14 are opened, the preheated scrap metal can fall down
smoothly. Also, even when the refractory 68 is completely worn,
the outer plate of the preheating chamber can be prevented from
being heated by the exhaust gas of a high temperature, because

20 the inner clearance 62 is cooled by water.

On the other hand, in a modification shown in Fig. 13 the
panel 71 has a double-wall structure constituted of the outer-
wall plate 60 and the inner-wall plate 61. Additionally, a spray
pipe 80 is laid in the inner clearance 62 for spraying cooling

25 water to the inner-wall plate 61 from multiple spray holes
formed in the spray pipe 80. Further, the water-cooled pipe 67

1s laid on the side of the chamber inner surface of the preheating



An open end of an extended portion 16 attached to a | ower
| ower preheating chanber 11 is aligned with an upper

15 end of the
open end of the

arc furnace 1. The open ends are forned in circular arcs, and can slide
relative to each other for allow.ng the arc furnace 1 to tilt.
Further, an upper open end of the preheati ng chanber 10 is provided

with a pair of shutters 18 20 which capzbe opened and cl

osed by cylinders

17. Al so, bucket supports 19 are nounted on an upper end of

convey! ng icﬁglp R R IRy sﬁéﬁgeﬁﬁgcw o

$0%He 'Ame

crane

25 ?Bﬁ@*?@k Eﬂ@ a?@#ﬁa%h%h%%d ;3% get al conveyed by t he

bucket 20 can e pre

I Ng c 10. Also by openi ng

the fire grates 12 ygf tﬁﬂesiﬁ"il%lﬂﬁﬁé,' é‘ﬁlc%hﬁf@?%oﬁﬂg ¥3¢€er to be sprayed is

supplied from a channel separate from the water-cooled pipe 67,

5 water pressure is scarcely applied to the inner clearance 62.

Therefore, the inner clearance 62 does not need to have a

pressure-resistant sealed structure. As a reosult, since a

structural reinforcement against the water

unnecessary, weight and manufacture cost can

pressure 1s

be reduced.

10 Even if water leakage occurs, water leaks only slightly, thereby

causing no steam explosion or another accident. Maintenance,

repair or the like can be facilitated.

An exhaust system of the exhaust gas from

the furnace-

top scrap preheating device of the aforementioned embodiment is

158 now described referring to Figs. 14 to 16.

The exhaust gas port 23 is formed in the side wall of the

preheating chamber 11 and connected to the exhaust gas duet 24.

A closable connecting port 114 is provided for letting outside air

into the exhaust gés duct 24 as required. In the

exhaust gas

20 duct 24 a scrap catcher 120 is provided for removing scraps from

the exhaust gas. Behind the scrap catcher 120 connected are a

deodorizing tower 130, a cooling tower 140, a suction blower 150

and a bag filter 160.

The exhaust gas of the arc furnace 1 is drawn by the

25 suction blower 150 via the scrap catcher 120, the deodorizing

tower 130 and the cooling tower 140 and fed to the bag filter 160.

Ducts are connected to the bag filter 160 for taking in the



7

‘scrap metal fall fromthe preheating chanber 10 into the

preheati ng chanber 11. Further by opening the fire grates 14 .
preheati ng chanber 11, the scrap netal can fall fromthe preheati ng
chanber 11 into the arc furnace 1. 5 In the furnace-top

of the

scrap

preheating device 50, to I ntroduce .t he exhaust gas of the arc furnace 1
into the preheati ng chanber 10, a didde wal | of the extended

is

circul ating
i a s gjsgsrefﬁ

side wall of the
duct 24.

in

portion 16

connected with a side wall of the preheating chanber 10 by a

)
eati ng chanber and connect
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to an e
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the arc furnace 1 flows through the scrap netal in the preheating
chanber 11 i njeldwtingdinhbeadojueispddtivang. si nul t aneously 15
through the circulating duct 21 directly into the preheating

10. The exhaust gasThe skeoidomiwingotoweil80ois pievidedatherein eithl plurdihe

fl ows
chanber

pr eheat i n% chanber 10 into the exhaust gas duct 24

10

15

20

burners 131 for burning and deodorizing combustibles and
odorous gas. Also, pipes 141 are arranged in the cooling tower
140 for circulating cooling water to cool the exhaust gas by
means of heat exchange.

As shown in an enlarged sectional view of Fig. 15, in the
scrap catcher 120 a partition 121 is extended downward to form a
U-shaped channel constituted of a descending path 122 and an
ascending path 123. Below the channel a scrap pool 124 is
provided sufficiently apart from a lower end of the partition 121.
A bottom of the scrap pool 124 is closed with openable bottom
plates 125. The partition 121 is slightly tilted toward the
descending path 122, so that an inner diameter of the descending
path 122 is smaller than that of the ascending path 123. Baffle
plates 126 are provided below the ascending path 123 for
preventing the scraps from ascending. Also, guide plates 127
are provided in an upper portion of the ascending path 123 for
guiding the exhaust gas to an exhaust port.

In the exhaust gas exhausting system having the
aforementioned constitution, the exhaust gas guided via the
exhaust gas duct 24 into the scrap catcher 120 flows downward
straight along the descending path 122 and thereafter upward
straight along the ascending path 123. Since the partition 121

is tilted in such a manner that the inner diameter of the



and is let off fromthe exhaust gas duct 24,

I n Figs.

mul tiple

25 plate 31.
33. Each of t
a discharge pip

8

As enl arged shown

3 and 4, a wall constituting 20 the preheating chanber 10 and 11
has a doubl e-wall structure constituted of an outer-wall plate (shell)
30 and an inner-wall plate (shell) 31. In the structure, a spray
32 is laid in an I nner cl earance 36, Cooling water is sprayed through
spray holes fornmed in the %ﬁray pi pe 32 toward the inner-wall

10

20

As shown in Fig. 2, the wall is divided into plural

I tional
ascending path 128, an exhaust-gas descending speed V1 of e.g. 8

to 10m/s is higher than an exhaust-gas ascending speed V2 of e.g.
5 to 7Tm/s. Since the exhaust gas rapidly descends and changes
its direction, the scraps mixed in the exhaust gas stall and hit
the scrap pool 124. The scraps are firmly captured in the scrap
pool 124. By decelerating the ascending speed of the exhaust
gas along the ascending path 128, the scraps are prevented from
being blown upward. Further, the baffle plates 126 effectively
prevent the scraps from coming up where they are. In this
manner, the scraps pooled in the scrap pool 124 are discharged to
the outside by opening the bottom plates 125 at appropriate
times.

In a modification of Fig. 16, by bending a lower portion of
the partition 121 toward the descending path 122, the inner
diameter of the descending path 122 is reduced. Also in this
configuration, the difference in speed between the descending
path 122 and the ascending path 128 can be kept.

The embodiments in which the exhaust gas is let off from
the lower preheating chamber 11 have been described. The
number of the preheating chambers, the exhaust gas port and the
like are not restricted to the embodiments and can be modified in
various manners.

In the exhaust gas treatment device, since the scrap
catcher is provided in the exhaust-gas exhausting system, the
scraps flowing from the furnace-top preheating chamber can be

firmly collected. Therefore, no scraps flow into the deodorizing

pi pe

panel s

d6safing Adth 5195 qg;&ﬁt‘aﬁle@rt thén @i inner didthBler Bf Rfie34 and



.extended portion 16 has a water-cool ed structure in the sane manner as
t he preheating chanbers 10 and 11. Each panel 33 has therein a vent
hol e 37 to the atnosphere. In the furnace-top scrap preheating
device 50 having the 5 aforenentioned constitution, the inner-wall plate
31 in contact with the scrap netal in the preheating chanbers 10 and
11 is constantly cool ed by the coadlg ng water sprayed fromthe spray

pi pe 32. Even when the scrap netal in the preheating chanbers 10 and

11 are mol teq:of%brt Aea et cé)t{l'h{ég%ofwle(}‘f“tﬂgreﬁg fagﬁrf@a%siﬁg A3intdiSa gL al 1s not

deposited. Jus y openi ng
While the preferred embodiments of the invention have

been described, it is to be understood that the invention is not

limited thereto, and may be otherwise embodied within the scope

5 of the following claims.



fire grates 12 and 14, the preheated scrap netal easily”lmnul UIIIJU Into
the | ower preheating chanber 11 and the arc furnace 1, "J"°%¢ . _

In the structure in which the cooling water is sprayed, no 15 water

pressure is applied to the inner clearance 36. Therefaqre, t he
structure does not need to be pressure- gsistant, seal ed or rei nforced
against the water pressure. VEighi and manuf acture cost can be
reduced. Further, even if water | eakage occurs, water |eaks only

slightly, thegehy, S} st eam expl osi on or anot her acci dent.
Mai nt enance, Ve é’ﬁgrbﬁmﬂlﬂsr. ke can be facilitated.

1. A furnace-top scrap preheating device which is

provided with a preheating chamber capable of containing scrap
metal on an arc furnace, exhaust gas of said arc furnace being
5 passed through said preheating chamber and

wherein a preheating chamber wall is provided with a
flow path for passing cooling water and a mechanism for
circulating the cooling water, so that the metal is prevented from
being deposited.

10 2. A furnace-top scrap preheating device according to
claim 1 wherein the preheating chamber wall has a double-wall
structure and a spray pipe is laid for spraying cooling water
inside said preheating chamber wall.

3. A furnace-top scrap preheating device according to

15 claim 1 wherein a water-cooled pipe is laid inside an outer-wall
plate of the preheating chamber and the cooling water is passed
through said water-cooled pipe.

4. A furnace-top scrap preheating device according to
claim 1 wherein the preheating chamber wall has a double-wall

20 structure and the cooling water flows in an inner clearance of
said preheating chamber wall.

5. A furnace-top scrap preheating device which 1s
provided with a preheating chamber capable of containing scrap
metal on an arc furnace, exhaust gas of said arc furnace being

256 passed through said preheating chamber and

wherein a mechanism for circulating cooling water to cool

a preheating chamber wall is provided and a refractory is lined



Ih a nodification shown in Fig. 5, water-cool ed pipes 40 ”MMHL LIUEIHHHI
at a constant interval inside the outer-wall plate 30 cd L S

for circulating the cooling water in the water- 25 cool ed pipes 40. Al so

an this case, since the scrap netal in the preheati ng chanbers 10 and
11 are constantly in contact with t he wat er-cool ed pi pes 40, the netal
deposition is prevented. 17 9
Anot her nodification shown in Fig. 6 has a doubl e-wal | structure
constituted @ at SRIOHE ar c@beR! idrfer3Susfadel 6NSiid'préheating chamber

wall.

6. A furnace-top scrap preheating device according to
claim 5 wherein a water-cooled pipe is embedded in the
5 refractory lined on the side of the chamber inner surface of the

preheating chamber wall. i
7. A furnace-top scrap preheating device according to
claim 5 or 6 wherein the preheating chamber wall has a double-
wall structure and the cooling water flows in an inner clearance

10 of said i)reheating chamber wall.

8. A furnace-top scrap preheating device according to
claim 5 or 6 wherein the preheating chamber wall has a double-
wall structure and a spray pipe is laid for spraying cooling water

inside said preheating chamber wall.



plate 31 and a so-called water-cool ed jacket structure in which t he
cooling water is circulated in the inner clearance 36. Also 5 in this

case, since the inner-wall plate 31 is prevented from over heating, the
nmet al deposition can be prevented. Usually, after a preheating
operation the scrap netal can automaticddy fall down snoothly.

SECOND EMBODI MENT 10 A second enbodi nent of the invention is now
descri bed referring to Figs. 7 to 12. As shown in Figs. 7 and 8, a
constitution of the secondAM'BtOFsTﬂFemQﬁU of the first
enbodi nent except the wall structure of the preheating chanbers 10 and

11. Therefore, the same nenbers are denoted 15 wth the sane codes, and

the description thereof A PRENEATING'DEVICE OF m{vpﬁ second
enbodi nent, as enlarged in Figs. 9 to 12, tsﬁe wa o?z't he preheating

chambers 10 and 11 is constituted of plural panels 71 which are
attached with bol t sTherehis praposed s furnaceitop strape pi¢heatingrdeivieei ng

devi ce. Specifi CaLLHiyﬁ each panel 20 71 has a double-wall structure
constituted ofnaR amia&laltnps ghambers (hand Idocapabls of eantainingpl at e

shell) 61. |n an inner . '
( ) scrap metal are provided on an arc furnace 1 and the exhaust gas

5 of the arc furnace 1 is passed through the preheating chambers
10 and 11. By flowing cooling water in a preheating chamber
wall 33, the metal is prevented from being deposited. For the
same purpose, in the furnace-top scrap preheating device, in
addition to the flowing of the cooling water in the preheating

10 chamber wall, a refractory can be lined on a side of a chamber

inner surface of the preheating chamber wall.

Fig. 1



cl'earance 62 a partition 63 for vertically dividing the inner

cl earance 62 and baffle plates 64 for forming a snaking water path 73
are provided. Further, water inlets 65 and di scharge 25 ports 66 are

provi ded so as.to conmunicate with the inner cl earance 62,
respectively. A wat er-cool ed pi pe 67 arranged in a snaking
manner on a 10 side of a
chanber inner surface of a preheatinglidnber wall is wel ded to the
inner-wall plate 61. Both ends 70a and 70b of the wat er - cool ed pi pe 67

are comuni cated with the i nner cl earance 62,

respectively. Further,
the water-cool ed pipe 67 is enbedd@fi(3,1




51in a castable refractory 68 which is applied on the side of the

chanber inner surface of the preheating chanber wall. To prevent the
refractory 68 from col | apsi ng, anchor pins 69 are attached to an outer
peri pheral surface of the water-cool ed pipe 67 and an inner surface of
the inner-wall plate 61. 10 As shown in Fig. 9, peripheral edges of
the outer-wall and inner-wall plates 60 and 61 are folded inwardly |ike
a frame and bonded together to forma water path 72 which surrounds an
outer periphery of the panels 71. A pi%gg4P of the water-cool ed pi pe 67
provided in the snaking formis about to 200nm 15 Cool i ng

wat er is supplied under pressure fromthe water i nlet 65, passed

t hrough the water path 72, circulateqﬁiq}g% substantially | ower half
portion of the inner clearance 62 as . own by arrows in Fig. 11, passed
fromthe end 70a through the wat er - cool ed pi pe 67, returned via the end
70b back into an 20 wupper half portion of the inner clearance 62,
circulated in the wat er path 73 as shown by arrows, and thereafter

di scharged vi a the water path

to the discharge @® 66.
By cooling the inner-wall plategpl HN ]ge i nneg_ cl eayance 62 as
aforenentioned, their heat r@4 § q; én dur '7ity an be
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25 reharkably_increased. Al so, since the castable refractory 68 is

provi ded, the exhaust gas flow ng through the preheating chanbers 10
and 11 does not directly contact the water-cool ed pi pe 67,
the inner-wall plate 61 or the like. Further, the refractory 68 serves
as a heat insulating material, so that3zppe gquantity of the exhaust gas
heat taken by the cooling water can be reduced by about 40% The
gquantity of the required cooling 5 eé can be mnim zed. The
refractory 68 is gradually worn by sorap netal, t her eby exposi ng

t he water-cool ed pi pe 67. However, when the
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di aneter of the water-cooled pipe 67 is 50 to 80mm by setting t he
pitch P of the water-cool ed pipe 67 at about 100 to 200mm 10 the

refractory 68 is worn only by about the half of the pipe di aneter. As
aresult, the life of the refractory can be | engt hened. Al so, by
setting the pitch P of the water-cool ed pi pe 67 at about 100 to 200mm
even when the refractory 68 is - wodrf 14t he scrap netal having a usual
size are hardly caught in 15 the clearance in the water-cool ed pi pe. Wen
the fire grates 12 and 14 are %ﬁﬁgﬁi’ the preheated scrap netal can
fall down snoothly. Al so, even the refractory 68 is conpletely
wor n, the outer plate oEﬁ%he preheati ng chanber can be prevented from
bei ng heated t)OcézijzﬂJ% st sief aN¥ gh ;anera?y e, be axse 20 the
o Cleéuén&%emn_;n—ngl ! ' geL—lé—haSLdﬁae a;e-uaLL-d’ ot
nodi fication s | ¥g. (13 t pa a doub structure
constitu ' ate 61
Addi ti on ; R E Pty PHpPe—ovo s Pate-r-the- e 62 for
sprayi ng ol i 25 ter tpfthe—fﬂﬁgr-mall ;ﬁ1n1r1rrﬁww3 Itkﬁle spray
hol es ™y Rorr F [ he spriay pi pe ¥4. Furt Her, € %er oolled pi pe 67
Is |aid onelfhe defeof the dlanber ijwler surfla¢e of thel prpHeatleajg
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12 chanber wall and enbedded in the refractory 68 in the sane

manner as the aforenentioned enbodi nent. In this structure,
since the cooling water to be sprayed is supplied froma channel
separate fromthe water-cooled pipe 67, 5 water pressure is scarcely
applied to the inner clearance 62. Therefore, the inner clearance 62
does not need to have a pressure-ggqhstant seal ed structure. As a
result, since a structural reinforcement against the water pressure is

unnecessary, weight and manufactureJq§t5can be reduced. 10 Even if water
| eakage occurs, water |eaks only slightly, thereby
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causi ng no steam expl osi on or another accident. Mintenance, . repair or
the like can be facilitated. An exhaust system of the exhaust
gas fromthe furnace- top scrap preheating device of the aforenentioned
enbodinent is 15 now described referring to Figs. 14 to 16.

The exhaust gas port 23 is fornmed in ti6g1di de wall of the preheati ng
chanber 11 and connected to the exhaust gas duct 24. A cl osabl e
connecting port 114 is provided forF[€}F ng outside air into the
exhaust gas duct 24 as required. In the exhaust gas 20 duct 24 a scrap
catcher 120 is provided for renoving scraps from t he exhaust gas.

Behi nd the scrap catcher 120 connected are a deodori zing tower 130, a
cooling tower 140, a suction blower 150 and a bag filter 160.

The exhaust gas of the arc furnace 1 is drawn by the 25 suction bl ower 150
via the scrap catcher 120, the deodorizing. tower 130 and the cooling
tower 140 and fed to the bag filQer 160. Ducts are connected to
the bag filter 160 for taking inithe 20




13 .  exhaust gas froma construction via a hood 161 above the

nol ten-netal discharge port 3 and a hood 162 above the pr eheati ng
chanber 10, respectively. The deodori zing tower 130 is provided
therein with plural 5 burners 131 for burning and deodori zi ng conmbusti bl es
and odorous gas. Al so, pipes 141 are arranged in the cooling tower
140 for circulating cooling water to cool the exhaust gas by nmeans of
heat exchange. As shown in an enl arged sectional view of Fig.
15, in the 10 scrap catcher 120 a partition 121 is extended downward to
forma U-shaped channel constitutediaf a descending path 122 and an
FIG.8
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_a§cending path 123. Bel ow the channel a scrap pool 124 is provi ded

sufficiently apart froma |ower end of the partition 121. A bott om of
the scrap pool 124 is closed with openable bottom 15 plates 125. The
partition 121 is slightly tilted toward the descendi ng path 122, so
that an inner dianeter of the descendig?1 path 122 is smaller than that
of the ascending path 123. Baffle p a%es 126 are provided bel ow t he
ascendi ng path 123 for preventi he scraps from ascendi ng. Al so,
gui de plates 127 20 are provided i .9pper portion of the ascending path
123 for gui ding the exhaust gas to an exhaust port. In the
exhaust gas exhausting system having the af orenenti oned constitution,
t he exhaust gas guided via the exhaust gas duct 24 into the scrap
catcher 120 flows downward 25 straight afpong the descending path 122 and
t hereafter upward straigah along the fscending path 123. Since the
partition 121 is tilted i C Rer that the inner dianeter of the
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14 . descending path 122 is smaller than the inner dianmeter of the
ascendi ng path 123, an exhaust-gas descendi ng-speed V1 of e.g. 8 to
10n's is higher than an exhaust-gas ascendi ng speed V2 of e.g. 5to
7m's. Since the exhaust gas rapidly descends and changes 5 its direction,
the scraps m xed in the exhaust gas stall and hit”- t he scrap pool 124.
The scraps are firmy captured in the scrap pool 124. By decel erating
t he ascendi ng speed of the exhaust gas al ong the ascendi ng path 123,
the scraps are prevented from bei ng bl own upward. Further, the baffle
plates 126 effectively 10 prevent thé@/AKdraps from coning up where they
are. In this manner, the scraps pooled in the scrap pool 124 are
di scharged to t he outside by ﬁiﬁ?;fﬁnthe bottom pl ates 125 at
appropriate times. dification of Fig. 16, by bending
| ower portion of 15 the partition 121 toward the descendi ng path 122,
t he i nner

-~~70b

; .
-v-.._.,._.-._"_-_—..a n,-,.a-\s.“:_ fod- ’C
i\“:"'" RO l",..c.s\“-~¢...\ R N O
: L
1.-._L._..='F__'_:_a‘_ ;-.a.._ar.,:_. e .y
E p

. . o on '.' , .

-“-wr-———‘}-v—-—r*:.‘]f "'*‘r-'/
=3 2l Y o=, '-“"-"l-:

A== *‘:;\ i

70a~ - -




di aneter of the descending path 122 is reduced. Also in this

configuration, the difference in speed between the descendi ng path 122
and the ascending path 123 can be kept. The enbodi nents in which
t he exhaust gas is let off from20 the |ower preheating chanmber 11 have
been descri bed. -The nunber of the preheating chanbers, the exhaust
gas port and the | ike are not restricted to the enbodi nents and can be
nodified in vari ous nanners. In the exhaust gas treatnent
device, since the scrap 25 catcher is provided in the exhaust-gas
exhausting system the scraps flowi ng fromthe furnace-top preheating
chanber can be firmy collected. 1¥htfefore, no .scraps flowinto the
deodori zi ng

FIG.11
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15 . tower and the cooling tower, thereby facilitating maintenance.

Wil e the preferred enbodi nents of the invention have been descri bed, it
is to be understood that the invention is not limted thereto, and may
be otherw se enbodied within the scope 5 of the follow ng clai Ims.

16 VWHAT |S CLAIMED I S:

11/14
FIG.12
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1.” A furnace-top scrap preheating device which is provided with a

preheati ng chanber capabl e of containing scrap nmetal on an arc furnace,
exhaust gas of said arc furnace being 5 passed through said preheating
chanber and wherein a preheating chanber wall is provided with a
flow path for passing cooling water and a nechani sm for circulating the
cooling water, so that the netal is prgyenged from bei ng deposited. 10
2. A furnace- top scrap preheating device according to claim1 wherein
t he preheating chanber wall has a qoubl e-wal | structure and a spray
pipe is laid for spraying cooling |n5|de sai d preheating chanber
wal | . 3. A furnace-top arehea ice according to 15
claiml1l wherein a water-cool ed pipe i oS out er - wal | pl ate
of the preheating chanber and the passged t hrough said
wat er - cool ed pi pe. eheati ng device
according to claim1l wheAein gr wall has a
doubl e-wall 20 structure andpot he ifn an inner clearance
of sai d preheating chanffer walt-
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5. A furnace-top scrap preheating device which is provided with a

preheati ng chanber capabl e of containing scrap netal on an -arc
furnace, exhaust gas of said arc furnace being 25 passed through said
preheati ng chanber and wherein a mechanismfor circulating
cooling water to cool a preheating chanber wall is provided and a
refractory is lined 17 on a
side of a chanber inner surface of said preheating chanber wal | .
6. A furnace-top scrap preheating device according to claim5 wherein a
wat er - cool ed pipe is enbedded in the 5 refractory lined on the side of the-
chanber inner surface of the 13/14
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prieheating chamber wal | . 7. A furnace-top scrap preheating

devi ce according to claim5 or 6 wherein the preheating chanber wall
has a doubl e- wal | structure and the cooling water flows in an inner
cl earance 10 of said preheating chanber wall. 8. 'A furnace-top
scrap preheating device according to claim5 or 6 wherein the
preheati ng chanber wall has a doubl e- wal | structure and a spray pipe
is laid for spraying cooling water i nsi de said preheating chanmber wall.
14714
FIG.16
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