EP 0 302 120 A1

Européisches Patentamt

European Patent Office

° d

@

Cffice européen des brevets

0 302 120
A1

@ Publication number:

EUROPEAN PATENT APPLICATION

published in accordance with Art. 168(3) EPC

(@) Application number: 88901642.4

@) Dateoffiling: 15.02.88

Data of the international application taken as a basis:

International application number:
PCT/JP88/00147

International publication number:
WO088/06227 (25.08.88 88/19)

@ int.c:: F 01 K 27/02
F 27 B 21/06

Priority: 16.02.87 JP 32655/87
@ Date of publication of application:
08.02.89 Bulletin 89/6

Designated Contracting States:
DE FR GB IT

@ Applicant: SUMITOMO HEAVY INDUSTRIES, LTD
2-10Ohtemachi 2-chome Chiyoda-ku
Tokyo 100(JP)

@ Inventor: TSUKUDA, Toshio Niihama Seizosho
Sumitomo Heavy Industries, L.td. 5-2, Sobirakicho
Niihama-shi Ehime 792(JP)

Representative: Henkel, Feiler, Hanzel & Partner -
Méohistrasse 37
D-8000 Miinchen 80(DE)

@ APPARATUS FOR RECOVERING WASTE KEAT OF SINTERING.

@ An apparatus for recovering waste heat of sintering com-
prises a heat exchanger for the exhaust gas of a sintering
machine and water, a heat exchanger for the exhaust gas of a
sintered mineral cooling machine and water and a steam
drum for mixing and keeping the steam generated from both
heat exchangers, wherein the steam supplied from the steam
drum drives a turbine generator. Of the exhaust gas from the
sintered mineral cooling machine, that portion of the exhaust
gas which has a maximum gas temperature of from 450 to

500°C is taken out separately for superheating the steam from
the steam drum to obtain a superheated steam of 340 to
370°C at 17 to 20 kg/cm?G. This superheated steam is supp-
lied to the steam turbine. Since the degree of heating of the
superheated steam supplied to the turbine exceeds 100°C and
steam consumption can be reduced, a turbine efficiency can
be remarkably improved when compared with the prior art
technique.
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e DESCRIPTION
c DEVICE FOR RECOVERING EXHAUST HEAT

FROM SINTERING PROCESS

1 TECHNICAL FIELD
This invention relates to a device fof recover-
ing exhaust heat from a sintering process, the device
recovering exhaust heat from an exhaust gas discharged
5 from a sintering machine in a sintering plant and an
exhaust gas discharged from a sintered ore cooling
machine in the same, and generating superheated steam

that can be utilized to drive a turbine generator.

BACKGROUND ART

10 ) Conventionally, a device for recovering ekhaust-
heat from a sintering process is known which mixes and
retains in a single steam drum the steam generated by
performing heat-exchange between the exhaust gas in the
discharge portion of a sintering machine and water and

15 the steam generated by performing heat-exchange between
the exhaust gas inrthe ore-supply portion of a sintered
ore cooling machine and water, and which drives a steam
turbine with the thus-mixed steam.

Referring to Fig. 1, a conventional example

20 will now be described. Reference numeral 1 represents
a sintering machine in which material charged therein is
ignited in an ignition furnace 2 and-is introduced to

an ore-discharge portion 3. During this introduction
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of the material, exhaust gas is taken out by lower wind
boxes 4, and the thus-taken exhaust gas is allowed to
pass through a main intake pipe 5, whereupon it is
absorbed by a main exhauster (not shown). The exhaust
gas taken out by each the wind boxes 6, 7 and 8 adjacent
to the terminal end of the wind box group is introduced
into a heat exchanger 9 in which heat exchange is
performed, and is introduced into the main intake pipe

5 where it is mixed with the other exhaust gas before
being absorbed by the main exhauster. Steam generated
by this heat exchanger 9 is introduced into a steam drum
10.

On the other hand, sintered ore is discharged
at a high temperature from the sintering machine and is
supplied to a cooling machine 11 where it is conveyed
to the discharge portion of the cooling machine. During
the discharge process, cooling air is blown upwardly
from the lower portion by means of wind boxes 12 and 13.
As a result, high temperature sintered ore is cooled
down, the air being superheated, introduced into a hood
14 and conveyed to a heat exchanger 16 of the cooling
machine via an introduction pipe 15. The exhaust gas
in which heat exchange has been performed is circulated
for use as cooling air. Steam generated from the heat
exchanger 16 is introduced into a steam drum 10 through
an introduction pipe 17. The steam in the steam drum
10 is mixed and averaged by receiving steam from the heat

exchangers 9 and 16. The thus-averaged steam is supplied
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to a turbine generator 18, to obtain a stable power.

The example 'shown in Fig. 1 necessarily raises
the following problem: since the temperature of the
recovered gas is between 300 and 350°C, only the super-
heated steam having a temperature of 250 to 280°C can
be obtained under the recovered steam pressure of 8 to
14 kg/cmZG. Since the thus obtained stéam has a
relatively low pressure, the size of the governor at the
inlet of the turbine needs to be made large if a large
power turbine is intended. It is therefore difficult
for a large power turbine to be designed. Furthermore,
the adiabatic heat drop Becomes relatively short and the
turbine output becomes relatively small, so steam con-
sumption per 1 kwh becomes considerable. For example,
in the case of super-heated steam having a pressure of
14 kg/cm2 and a temperature of 280°C, the following is
obtained: 6.5 kg/kwh and Ht (adiabatic heat drop) =
185 kcal/kg. Furthermore, the mechanical efficiency is
poor because the reaction speed is too low and the size
of the device too large. As for the degree of super-
heat, it is, in general, considered to be necessary for
the superheat to have a temperature 100°C above the
temperature of saturated steam. For example, since the
temperature of saturated steam is substantially 197°C
under a pressu%e of 14 kg/csz, the degree'of superheat
of 300°C or higher is needed. However, since the tem-
perature of the exhaust gas is between 300 to 350°C, it~

is very difficult to obtain superheat exceeding 300°C
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by heat exchange between the gas and steam.

The recovering efficiency in the form of
electricity is not sufficient with a device of the type
shown in Fig. 1.

An object of the present invention is to
provide a device for recovering exhaust gas from a
sintering process which is improved as to generate high

temperature and high pressure superheated steam.

DISCLOSURE OF INVENTION

According to the present invention, the
following can be provided: a device for recovering
exhaust heat from a sintering process constituted by a
heat exchanger between exhaust gas from a sintering
machine and water, another heat exchanger between exhaust
gas from a sintered ore cooling device and water, steam
drum for mixing and retaining steam generated from the
two heat exchangers, and a turbine generator driven by
steam from the steam drum, characterized in that:
exhaust gas portions of the maximum temperature of 450
to 500°C of the gas in the sintering ore cooling device
110 is individually taken to superheat steam from the
steam drum to generate superheated steam of 340 to 370°C
under pressure of 17 to 20 kg/csz for the purpose of
supplying the thus-generated superheated steam to the

steam turbine.
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BRIEF DESCRIPTION OF THE DRAWINGS -

Fig. 1 is a schematic view illustrating an
example of a conventional device for recovering exhaust
heat from a sintering process;

Fig. 2 is a schematic view illustrating an
embodiment of a device for recovering exhaust heat from
a sintering process according to the present invention;
and

Fig. 3 is a graph showing the temperatures of
the exhaust gas from a cooling machine for sintered

ores.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention will
now be described with reference to Fig. 2.

A sintering machine 101 ignites material 140
to be sintered in an ignition furnace 102 thereof, and
air is taken in by blowers 117 and 122 through wind
boxes 114. By introducing the intake air into the
material 140 to be sintered, the sintering of the
material is accelerated. The wind boxes 114 are divided
into two groops of 14 wind boxes on the ore supply side
and 3 wind boxes on the ore-discharge side, each of
which is connected to the corresponding ducts 115 and
118. The duct 115 isrconnected'to a chimney through an
electric dust collector 116 and a blower 117. The duct
118 is connected to a hood 123 through a preduster 120, -

a boiler 121 and a blower 122. The hood 123 covers
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the sintered ore which corresponds to the Nos. 8 to 14
wind boxes of the 14 wind boxes on the ore-supply side.
At a rear portion of the ore-discharge side in
the sintering machine 101 is provided a sinter breaker
103, while a hot screen 104 is disposed below the sinter
breaker 103. Reference numeral 105 represents an ore-
returning hopper disposed below the screen. Surrounding
the upper surface of the hot screen 104 and the sinter
breaker 103 is a hood that is provided in such a manner
asrto cover the ore to be sintered which corresponds to
wind boxes Nos. 15 to 17 for the purpose of preventing
heat radiation. A cooling device 110 for the sintered
ore is connected next to the hot screen 104. Wind boxes
111 are divided into two groups: Nos. 1 to 7 and Nos. 8
to 13. Air is introduced by a fan 113 to the Nos. 1 to
7 wind boxes, and is introduced to the Nos. 8 to 13 wind
boxes by a fan 142. The upper surface of the ore to be
sintered which corresponds to wind boxes Nos. 1 to 7 is
divided into two parts, one of which corresponds to No.
1 wind box and the other of which corresponds to Nos. 2
to 7 wind boxes, each part being covered by a hood 107
and a hood 108, respectively. An exhaust gas outlet

disposed in the hood 108 is connected to an air supplying

. portion of the above-described fan 113 via the boiler

112. An outlet from the hood 107 is connected to an
individual super heater 135 through which the exhaust
gas is discharged as it is.

Next, an exhaust heat recovery system will be
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described. Water from a water-supply tank 124 is :
deaerated by a deaerator 125, and a part of it is
introduced into a portion adjacent to an exhaust outlet
in the boiler 121 wherein heat exchange with the exhaust
gas is performed before it is accumulated in a boiler
drum 132. Hot water in the boiler drum 132 is-circulated
through the central portion of the boiler 121 by means
of a pump 133, and a part of it becomes steam, whereupon
it is returned to the boiler drum 132. Steam in the
boiler drum 132 is heat-exchanged with a high temperature
gas at an exhaust gas inlet portion in the boiler 121,
and accumulates in the form of superheated steam in the
steam header 134. On the other hand, a part of the
water in the deaerator 125 is introduced into a portion
adjacent to an exhaust gas outlet in the boiler 112
where it is heat-exchanged to partially become steam.

As a result, the steam is returned to the deaerator 125.
Another part is introduced to a predetermined location
within the boiler 112 by a pump 128 whereﬂy it is heat-
exchanged and accumulated in a boiler drum 129. Hot
water is circulated to a portion in which a high temper-
ature gas is present at an exhaust gas inlet in the
boiler 112 for the purposé of heat-recovery. Steam in
the boiler drum 129 is superheated at the front side of
the exhaust gas inlet in the boiler 112, and is intro-
duced into a steam header 134. Steam in the steam header
134 is further superheated by a superheater 135, and is

supplied to a turbine 136 in the form of superheated
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steam having a pressure of 18 kg/:m2 and a temperature '
of 350°C for the purpose of driving the turbine 136.

As a result, a generator 137 which is coaxially disposed
relative to the turbine 136 is rotated. Steam discharged
from the turbine 136 is condensed as it passes through

a condenser 138 to become water again. This water is
circulated to an water supply tank 124 by a pump 139.

As shown in Fig. 3, the temperature of the gas at the
portion corresponding to the superheater 135 is higher
than 450°C, and the degree of superheat exceeds 100°C.
Therefore, sufficient superheated steam exceeding 350°C
can be obtained. Furthermore, steam consumption becomes
substantially 5.0 kg per kwh. In comparison with the
conventional device, turbine efficiency can thus be

significantly improved.
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WHAT IS CLAIMED IS: ‘

A device for recovering exhaust heat from a
sintering process constituted by a heat exchanger
between exhaust gas from a sintering machine and water,
another heat exchanger between exhaust gas from a
sintered ore cooling device and water; steam drum for
mixing and retaining steam generated from said two heat
exchangers, and a turbine generator driven by steam
from said steam drum, said device for recovering exhaust
gas from a sintering process being characterized in
that: exhaust gas portions of the maximum temperature
of 450 to 500°C of the gas in the sintering ore cooling
device is individually taken to superheat steam from
said steam drum to generate superheated steam of 340 to
370°C under pressure of 17 to 20 kg/csz for the purpose
of supplying the thus—generated superheated steam to said

steam turbine.
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