SYSTEM FOR DRYING COAL USING SUPERHEATED STEAM BACKGROUND OF THE
INVENTION 1. Field of the invention The present invention relates to a system for drying coal by
using superheated steam, and more particularly to a coal drying system for removing water contained
in coal used as a fuel of a thermoelectric power plant with W superheated steam. 2. Description of the
Prior Art In general, a thermoelectric power plant generating power using coal as a fuel combusts
approximately 180 ton/hr of coal to generate 500MWs of electricity and a pulverizer supplies
approximately 37 tons of coal to a boiler Six coal storage places of a capacity of approximately 500
tons are installed in the 500 MW thermoelectric power plant, and five storage places among 20 them
regularly supply coal andsisa'storage placéns operated-asia cozt Skoiiag placE favstoring reserve coal
usable for a predetermined period. Further, it is designed that the thermoelectric power plant
generating power using coal as a fuel uses 6,080 25 Kcal/Kg of low-moisture bituminous coal and 10%

or less BACKGROUND OF THE INVENTION

5 1. Field of the inventicn
The present I1nvention relates to a system for drying
coal by using superheated steam, and more particularly to a
coal drying system for removing water contained in coal
used as a fuel of a thermoelectric power plant with

10 superheated steamn.

2. Description of the Prior Art
In general, a thermoelectric power plant generating
power using ccal as a fuel combusts approximately 180
15 teon/hr of coal to generate 500MWs of electricity and a
pulverizer supplies approximately 37 tons of coal to a
boiler. Six  cecal storage places of a capacity of
approximately 500 tons are installed in the 500 MW
thermecelectric power plant, and five storags places among
200 them regularly supply coal and one storage place 1is
operated as a coal storing place for storing reserve coal
usable for & predetermined pericd.
Further, it is designed that the thermoelectric power
plant generating power using coal as a fuel uses 6,080

25 Kcal/Kg of low-moisture bituminous coal and 10% or less



under the standard power design basis for coal.Several thermoelectric power plants use imported coal,
some subbituminous coal of which has water content of 17% or more, so that the combustion
efficiency of the boiler is 5 deteriorated. When a heating value of used coal, of which the standard
power combustion limit is 5,400 Kcal/Kg, is low, it is expected to decrease the power generation
guantity and increase the fuel consumption due to the deterioration of the combustion efficiency. When
high W moisture and low calorie subbituminous coal is used, the water content is higher than the
design basis, so that a transfer system for delivering coal is not smooth, the coal pulverization
efficiency of the pulverizer is decreased, the combustion efficiency is decreased due to partially 15
incomplete comhustion, ahd deiftanfdeat distributiciegeneratedinsa boiterand an alsmaraalloperation
of the boiler are generated. However, the use of subbituminous coal has been gradually increased up
to 41 to 60% so a8%6TEALEE fidlcoskOIFthe tRéfTibElecHRSpoWsFHIAREDR0 Fuither, theTsteference

e oo BT e e L el oo
so that it is expegteckthatdermands and 2b4atieas: obeoad will eoptinyousty ingrease;Sinee an

5 deteriocrated. When a heating value of used coal, of which
the standard power combustion limit is 5,400 Kcal/Kg, is
low, 1t 1is expected to decrease the power gensration
guantity and increase the fuel consumption due to the
deterioration of the combustion efficiency. When high

10 meisture and low calorie subbituminous ceoal is used, the
water content 1s higher than the design basis, so that a
transfer system for delivering coal is not smooth, the coal
pulverization efficiency of the pulverizer 1s decresassad,
the combustion efficiency is decreased due to partially

15 incompiete combustion, and drift of heat distribution
generated 1in a beiler and an abnormal operation of the
beoller are generated. However, the use of subbituminous
coal has been gradually increased up to 41 to 60% so as to
reduce fuel costs in the thermoelectric power plant.

20 Further, the preference for thermcelectric power
plants has increased according to the expectation of
internaticnal economic recovery and in the fagce of
following the destruction by earthquake of a nuclear power
plant in Japan, so that it 1s expected that demands and

25 prices of cocal will continuously increase. Since an



environment of an international coal market has been changed from consumer-centric to
supplier-centric, it is difficult to stably supply coal and output of high-calorie coal is expected to be
maintained at a current level, and 5 thus the imbalance of the coal supply and demand is expected.

A ratio of low calorie coal in the total international coal reserves is approximately 47%, meaning that
the reserves of low calorie coal are high, but the low-calorie coal has low calorie and high water
content to cause the combustion difficulty during the combustion. Accordingly, high moisture and
low-calorie coal has been disregarded in the coal market due to the difficulty in complete combustion.
Internationally, power generation has highly tended to depend on stable oil prices and the low expense
of power productionibyenuelear poveraeneratienria récentldays; bt reeemtssharpsncréases in oil
prices and anxiety about nuclear power have caused an increase in plans for the construction of

thermoelectric powWer Hiants G8ihg CBEFJ6 7A Tonventional teSHRRILESr Gi5/ing coal (tHe/mé-dry)
mainly uses a rotary-drying methad of drying,coal particles.inside a raund shell with high-temperature

gas while rotating the shell including coal, a flash (pneumatic) drying method of 'drying coal by raising
high-temperature2bldried gapfroma lowebsideztoram upper sitde avhiler sapplyirgredal feora the upper
side to the lower side, and a fluid-bed drying method of drying coal by raising high-temperature dried
gas together'with fine particles an3pper difectidit 5C6aHs dAABBd Intc8Grfac&poilihatich attached
to clearances beé\gg(ggt%%ql particles and bound pollination bound to pores inside the coal. Most of the
surface pollination is water sprayed in a cleaning process in a producing area, in delivery, and in
storage, a quantity of VW the sutface pollinatidnvis detesaiinad acherding 40 aisuwdace ateaand an
absorptive property, a surface area of the surface pollination is increased as a particle size decreases,
and capillary tubesédre fofREVSetwekh paktietss: idebhitain whatér so fisatthedvatertontéhtis

increased. IS The_hoynd pollipagian isformed at e generafiong of,, e the 1low-calorie

10 ccal has low calorie and high water content to cause the
combustion difficulty during the combustion. Accordingly,
high meoisture and low-calorie coal has been disregarded in
the coal market due to the difficuity in complete
combustion. Internationally, power generation has highly

15 tended to depend on stable o©il prices and the low expense
of power production by nuclear power generation in recent
days, but recent sharp increases in oil prices and anxiety
about nuclear power have caused an increase in plans for
the construction of thermoelectric power plants using ccal.

20 A conventional technique of drying coazl (thermo-dry)
mainly uses a rotary drying method of drying coal particles
inside a round shell with high-temperature gas while
rotating the shell including cecal, a flash (pneumatic)
drying method of drying coal by raising high-temperature

25 dried gas from a lower side to an upper side while

tad



the coal, and is less in an order of brown coal, soft coal (bituminous coal, subbituminous coal), and
anthracite. Tf the coal contains much water, the heating value of coal is decreased and transport costs
are increased, so that it is 20 necessary to remove water in the process of mixing, pulverization, and
separation of coal. SUMMARY OF THE INVENTION 25Accordingly, the present invention has been
made to solve the above-mentioned problems occurring in the prior art, and an object of the present
invention is to improve the combustion efficiency of a boiler of a thermoelectric power plant and thus
reduce an amount of fuel used by 5 improving a heating value of coal through drying of coal with
superheated steam and hot wind of a high temperature before the coal is supplied from a coal storage

place to a silo and mainaining-an-aPAreRriate-watel-conteat of the: 60al: - Another objest of the
present invention is to provide a coal drying technique capable of preventing the generation of an
environmental prdBlensi-whith i vansedwdud tolincdmplete scgmbsustioniof coalj through axtentrol of
water contained in coal and a technique applicable to a thermoelectric power plant. In accordance with

an aspect of the praSeRf HvErtiof there A5rovided L S)stém or driyifg E65iusings +° an

upper directicn.

5 Ceal 1is divided into surface pollination attached to
clearances bpetween ccal particles and bound pellination
bound to pores inside the coal. Most of the surface
pollination 1is water sprayed in a cleaning process in a
producing area, in delivery, and in storage, a quantity of

10 the surface pollination 1s determined according to a
surface area and an absorptive property, a surface area of
the surface pollination 1s increased as a particle sirze
decreases, and capillary tubes are formed between particles
to contain water so that the water content is increased.

15 The bound pollination 1s formed at the generation time of
the ceal, and is less in an order of brown coal, soft coal
{bituminous coal, subbituminous coall, and anthracite. If
the coal contains much water, the heating value of cocal is
decreased and transport costs are increased, so that it is

20 necessary to remove water in the ©process of mixing,

pulverization, and separation of coal.

SUMMARY OF THE INVENTION

25 Accordingly, the present inventicon has been made fto



superheated steam, the system including: a superheated steam boiler for generating superheated
steam by heating 20 water supplied from a water tank with combustion or a fuel supplied from a gas
tank; a high temperature air supplier for generating high temperature air by combusting the fuel
supplied from the gas tank and then blowing the air; a superheated steam drying device for removing
water of a surface of the coal with superheated steam supplied from the superheated steam boiler
while transferring the coal, which is transferred from a coal storage place through a trough conveyor
belt and arranged by an arrangement device, through a steam, conveyor belt; one or more high
temperature 5 air drying devices for removing water within the coal with high temperature air supplied

from the high tergpetature.air supplierwhile transferripgithgcoakpassingdhe supgrbegted,steam
drying device through a dry conveyor belt; and a natural drying device for drying the coal 10 passing
the high temperature aftityiag devicecsuch thaltyvateesttiie coatéhaturallysevaporatatbaeroom

temperature while transferring the coal through a flat conve belt, to decrease a temperature of the
Can the comgué%gon g?%ié%é%cy o% a\gg?£er of a é%ermoe?eé%r%c

power plant and thus reduce an amount of fuel used by

5 impreoving a heating value of coal through drying of coal
with superheated steam and hot wind of a high temperature
before the ccal 1s suprlied from a coal storage place Lo a
silo and maintaining an appropriate water content o©f the
coal.

10 Another obiject of the present invention is to provide
a coal drying technigue capable o©of preventing the
genaration of an environmental problem, which i1s caused due
o incomplete compustion o©f coal, tThrough a control of
water contained in cocal and a technique applicable to a

15 thermcelectric power plant.

In accordance with an aspect of the present invention,
there is ©provided a system for drying coal using
superheated steam, the system 1ncluding: & superheated
steam boiler for generating superheated steam by heating

20 water supplied from & water tank with combustion of a fuel
suppiied from a gas tank; & high temperature alr supplier
for generating high temperature air by combusting the fuel
supplied from the gas tank and then Dblowing the air; a
superheated steam drying device for removing water of a

25 surface of the oozl with superheated steam supplied from



Further, according to the present invention, the 15 superheated steam drying device includes an
electric motor for moving the steam conveyor belt, a duct installed in the steam conveyor belt to form a
space for drying, and a superheated steam spray pipe for spraying the superheated steam supplied
from the superheated steam boiler through a 20 superheated steam supply pipe to an inside of the
duct. Further, according to the present invention, the one or more high temperature air drying
devices include an electric motor for moving the dry conveyor belt, a duct installed in the dry conveyor
belt to form a space for 75 drying, and a high temperature air spray pipe for spraying high temperature
air supplied from the high temperature air supplier through a high temperature air supply pipe to an

inside of the ductandthe-ene Hrdnoredhigh tepperaturg.air drying devices: necludeamultiple high
temperature air 5 drying devices stacked in a structure. Further, according to the present invention,
the natural dryingldesiicelincludesHieekeetricimotor foraneving the flat corvayor beltcaraha duct

installed in the flat conyeyor belt to form a space for drying. Further, according tQ the present
invention, the duct R eSmBQERPtE7a REAL eXENGE TIGUGR & RSB ERLEoNBRng BIpas  Further,

according to the presentinyention,theheat exchanger separatesputthg heatcollected from the waste

5 alr drying devices for removing water within the coal with
high temperature air supplied from the high temperature air
supplier while transferring the coal passing the
superheated steam drying device through a dry conveyor
belt; and & natural drying device for drying the coal

16 passing the high temperature air drying device such that
water of the ccal 1s naturally evapcrated at room
temperature while transferring the coal through a flat
conveyor belt, Lo decrease a TLemperature of the coal.

Further, according to the present Iinvention, the

15 superheated steam drying device includes an electric motor
for moving the steam conveyor belt, a duct installed in the
steam conveyor belt to form a space for drying, and a
superheated steam spray pipe for spraying the superheated
steam supplied from the superheated steam boiler through a

20 superheated steam supply pipe to an inside of the duct.

Further, according to the present invention, the one
or more high temperature air drying devices include an
electric moter for moving the dry conveyor belt, a duct

installed in the dry conveyor belt to form a space for

J
th

drying, and a high temperature air spray pipe for spraying



t5 heat collection pipe and pollutants, supplies the separated heat to the high temperature air supplier
through a waste heat supply pipe, and supplies the separated pollutants to a cleaning device through a
pollutant supply line. Further, according to the present invention, the 20 superheated steam boiler
generates superheated steam of a pressure of 0.5 to 5 kg/CM2and a temperature of 400 to 600C, and
increases a temperature of the coal transferred through the steam conveyor belt of the superheated
steam drying device to 90 to 110C. 25Accordingly, the method for drying coal according to the present
invention may prevent the incomplete combustion of coal by removing water existing inside and
outside the coal that is a fuel used in a thermoelectric power plant, so that a heating value of coal is

improved, the disgharge 5ot pollutants is minigpized ;2 Anticonesion properly.and & durabjity of a

system are enhanced, a natural firing rate according to a decrease of water is decreased, the
pulverization efficiemcy Gia coatpuiverizen and acheatdistribtdioniof aspowey generation bailer in the
combustion 10 of coal are improved, a transfer path blocking symptom during the transfer of coal is

solved, and the cd4t <tippiiis stablyiiprovétithrotgh ThE intred e sr the Use 'GHIBRIGUAIR coal of
which the demang is loyy F%gh%gm%&etq%%ﬁqﬁryiﬁgl@%ggcq{gg}g tgégegcpnrgﬁgg%in\ﬁqtion 15 can
high- duce fue

use low-calorie coal of wIXi%: a price is lower than that of calorie coal, r e costs and
production castsdbrolgh therdesrcasenokirdpatted coatretatively decrease a quantity of coal
consumption and thus reduce the discharge of waste and pollutants generated from combustion 20
gas and the generation 0f ¢aien digkider ahdTan e ekpBcterf o fplace adréigittechhftfue and

generate a markgtfor. an export of equipment guerseas- BRIEF.DESGRIPTION QF THE DRAWINGS
the flat conveyor belt and a duct Installed in the flat
conveyor belt to form a space for drying.

10 Further, according to the present invention, the duct
is connected to a heat exchanger through a waste heat
collecting pipe.

Further, according to the present invention, the heat
exchanger separates out the heat collected from the waste

15 heat collection pipe and pollutants, supplles the separated
heat to the high temperature air supplier through a waste
heat supply pipe, and supplies the separated pollutants to
a cleaning device through a pollutant supply line.

Further, according to the present Iinventiocn, the

20 superheated steam boller generates superheated steam of a
pressure of 0.5 to 5 kg/6M and a temperature of 400 to
600°C, and increases a temperature of the coal transferred
through fhe ste=am conveyor belt of the supserheated steam

drying device to 90 to 110°C.

o
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Accordingly, the method for drving coal according to



15 The above and other objects, features and advantages of the present invention will be more
apparent from the following detailed description taken in conjunction with the accompanying drawings,
in which: 5FIG. 1 is a block diagram illustrating a coal drying system using superheated steam
according to the present invention; FIG. 2 is a diagram illustrating a construction of a coal drying
system using superheated steam according to the M present invention; FIG. 3 is a diagram
illustrating a front surface of a coal drying apparatus according to the present invention; and

FIG. 4 is a diagram illustrating a side surface of a 15 coal drying apparatus according to the present
invention. DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS Hereinafter, an

exempla_ry em_bog}{ge E»%fs@&@alg(fléﬁgi%%aﬂ%r%%x&@ﬁg %%@erﬂ?@&%%%%m&ﬁﬁ%g@&a@ the
present invention will be described with reference to the accompanying drawings in detail. FIG. 1,

a coal storage plate t04s alplacefarreservingandstokng figel toal o a doillecota thermaelectric

power plant. The coal includes surface ‘ \
coal that 1s a fuel used in a thermoelesciric power plant,

so that a heating value of coal is improved, the discharge
5 of pollutants is minimized, an anticorrosion property and a
durability of & system are enhanced, a natural firing rate
according to a decrease of water 1s decreased, the
pulverization efficlency of a coal pulverizer and & heat
distribution of a power generaticn boiler in the combustion
W of coal are improved, a transfer path blocking symptom
during the transfer of coal i1s solved, and the coal supply
is stably improved tThrough the increase of the use of low-
quality coal of which the demand is low. Further, the
method for drying coal acccerding to the present invention
15 can use low-calorie ccal of which a price is lower than
that of high-calorie coal, reduce fuel costs and production
costs through the decrease of imported coal, relatively
decrease a guantity of coal consumption and thus reduce the
discharge of waste and pcllutants generated from combustion
20 gas and the generation of carbon dioxide, and can be
expected to replace a foreign technigue and generate a

market for an export of eguipment overseas.

BRIEE DESCRIPTION OF THE DRAWINGS



pollination and inside pollination.Further, water is periodically sprayed on the coal stored in the coal
storage place 10 so as to prevent coal powder from being scattered. The coal stored in the coal
storage place 10 is transferred 5 to a coal drying system through a transfer means, such as a
conveyor system. In this case, the coal, from which water is not removed, stored in the coal storage
place 10 may be moved to a storage tank connected with the coal drying system and stored. The coal
in the coal storage place 10 10 is transferred to an arrangement device 20 via a plat conveyor belt 11
and a trough conveyor belt. The arrangement device 20 evenly spreads and arranges the coal
transferred from the coal storage place 10 on a steam conveyor belt 112 included in a superheated

steam 15 drying device 410 inia-fregularheight. Thearrangement.device 20-arranges.such that the
coal is easily dried with superheated steam in the superheated steam drying device 110 when the coal

transferred from the doat storageptace t@is-soppliedltd alsteaneconvgysrizelt 112:@0INCREG. 2, the
superheated steam drying device 110, a plurality of high-temperature air drying devices 120, and a

natural drying devite: P46 itk Servéds 855 diing apparits 160 for'dring the colt Gte vertically
installed from an&&oe&%@%}gg@%r@%img’coﬂ drying,25 apparatus 100 is installed inside a

structure 101 provided
5 FIG. 1 is a block diagram illustrating a coal drying

aystem using superheated steam according to The present
invention;

FIG. 2 is a diagram illustrating a construction of a
coal drying system using superheated steam according to the

16 present invention;

FIG. 3 is a diagram illustrating a front surface of a
coal dryving apparatus according Toe the present invention;
and

FIG. 4 1s a diagram illustrating a side surface of a

13 coal drying apparatus according to the present invention.
DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

Hereinafter, an exemplary embodiment of a ccal drying

20 apparatus using superheated steam according to the present

invention will be described with reference to  the
accompanying drawings in detail.

FIG. 1, a coal storage place 10 1s & place for

reserving and storing fuel coal of & boiler of a

3%
h

thermoelectric powser plant. The c¢oal includes surface



with a plurality of frames. In FIG. 3, the superheated steam drying device 110 removes water at a
coal surface with superheated air supplied from a superheated steam boiler 70 while 5 transferring the
coal (c) arranged in the regular height by the arrangement device 20 through the steam conveyor belt
112. A plurality of electric motors 113 for driving the steam conveyor belt 112 which is fixed to and
supported by the structure 101 and transfers the coal is installed in W the superheated steam drying
device 110. The electric motor 112 generates power for rotating the steam conveyor belt 112 at a
predetermined speed. A duct 112 for forming a space in which the coal may be dried by the
superheated steam is installed in the steam conveyor belt 112. The 15 duct 112 may be installed in an

upper part of thesteam,genveyonbelt k12 opinstalled suchithat the duct1ll. pasgegs through the
steam conveyor belt 112. A superheated steam spray pipe 72 installed within the duct 111 is

connected with acsuperheated stemmasfsplypiped 1dos 20 supplyingthé superhdatetesteam from the
superheated steam boiler 71. The superheated steam. spray pipe 72 is installed such that the

superheated ste&m’stippliedhr6gtt the Stberieatad stBRH Stppiy Pip& 71 &/ehiy Shrayed on the

surface of the coa}, ransferred throygh the gteapm. 25 Lorweyar ?@Eéelzlo : Ihehighdemperature air
drying devices 120 dry and remove the water inside the coal (c), which is dropped after being dried

with the superheated: steam inithe syperheatedsteanudrying deviceel1 thewith higlutémperature 5 air
supplied from a high temperature air supplier 60. One or mare high temperature air drying devices 120

are installed. Thé&RIGIE#EMRp &R air dingHevicESE20 bithe pfelsent iV tioh Are"iRSEliled in
three stages unde the, superheated stean.drying deyice 110 s that they, M sufficiently. evaporate and

remove the water inside the coal transferred through respective dry conveyor belts 1237 127, and 132.
The high temperaturedir dryinrg devices4 20 includeafiest high tetnperathee aibdiyingrdevige 121, a
second high temperature air drying device 125, and a third

system and stored. The coal in the ccal storage place 10

10 is transferred to an arrangement device 20 via a plat
conveyor belt 11 and a trough conveyor belt.

The arrangement device 20 evenly spreads and arranges
the coal transferred from the coal storage place 10 on a
steam conveyor belt 112 included in a superheated steam

15 drying device 110 in a regular height. The arrangement
device 20 arranges such that the coal is easily dried with
superheated steam in the superheated steam drying device
110 when the coal transferred from the coal storage place
10 is supplied to a steam conveyor belt 112,

20 In FIG. Z, the superheated steam drving device 110, a
plurality of high-temperature ailr drying devices 120, and a
natural drying device 140, which serve as a coal drying
apparatus 100 for drying the coal, are vertically installed

from an upper side to a lower side. The coal drying

3
LA

apparatus 100 is installed inside a structure 101 provided

10



15 high temperature air drying device 130.  The first high temperature air drying device 121 is fixed
to and supported by the structure 101 under the superheated steam drying device 110. The dry
conveyor belt 123 for receiving and transferring the coal (c) dropped 20 from the steam conveyor belt
112 and a plurality of electric motors 124 for moving the dry conveyor belt 123 are installed in the first
high temperature air drying device 121. The electric motor 124 generates power for rotating the dry
conveyor belt 123 at a predetermined 25 speed. A duct 122 for forming a space in which the coal (c)
may be dried by the high temperature air is installed in the dry conveyor belt 123. The duct 122 may
be installed in an upper side of the dry conveyor belt 123 or installed such that the duct 122 passes
through the dry & cenveyen belt 123, A high-temaperature air spray pipe 62 installed inside the duct 122
is connected to a high temperature air supply pipe 61 for supplying the high temperature air from the
high temperature air supplier 60. The higtetemperahfretaiflspray pipeBy isuhstafiedsuch M that the
high temperature air supplied through the high temperature air supplier 60 is evenly sprayed to the
coal (c) transferréﬁr?ﬁ‘rfc%a%h fhe %I?y c%%veéi‘/or %%?tﬂZiurLg Ye s‘@cgzgf?d hsfélﬁ ?é“r%%aé%ﬁjrea}éirrdrying

device 125 is fixed to andisupposted by thestiuctire- 101 underthe first high temperature air drying
device 121. The dry conveyor belt 127 for receiving and transferring the coal (c) dropped from the dry
conveyor belf 128rama &splutalty ofielecire motors 128 fprencving ke deyg conveyer.belt 127 are
installed in the second high temperature air drying 20 device 125. The electric motor 128 generates

power for rotatingtfie GFy eBAVESOEbEIET27%t A prébeifined Spead A dae 58 for fBfming a space
in which the coal(c) mayzbedrigd by.the hightemperature airisinstalled:in thg,dry.conveyar belt 127.

The duct 126 may be 25 installed in an upper side of the dry conveyor belt 127 or
steam conveyor belt 112 which is fixed tc and supported by
the structure 101 and transfers the coal is installed in
16 the superheated steam drying device 110. The electric
motor 1lZ generates power for rotating the steam conveyor
belt 112 at a predetermined speed. A duct 112 for forming
a space 1in which the coal may be dried by the superheated
steam 1s installed in the steam conveyor belt 112. The
15 auct 112 may be installed in an upper part of the steam
conveyor belt 112 or installed such that the duct 111
passes through the steam conveyer belt 112, 4 superheated
steam spray pipe 72 installed within the duct 111 1is
connected with a superheated steam supply pipe 71 for
20 supplying the superheated steam from the superheated steam
boiler 71. The superheated steam spray plpe 72 1is
installed such that the superheated steam supplied tThrough
the superheated steam supply pipe 71 1is evenly sprayved on
the surface of the coal transferred through the steam

25 conveyor belt 112,



installed such that the dry conveyor belt 127 extends through the duct 126. A high temperature air
spray pipe 63 installed inside the duct 126 is connected to the high temperature air supply pipe 61 for
supplying the high 5 temperature air from the high temperature air supplier 60. The high temperature
air spray pipe 63 is installed such that the high temperature air supplied from the high temperature air
supplier 60 is evenly sprayed to the coal (c) transferred through the dry conveyor belt 127. tOThe third
high temperature air drying device 130 is fixed to and supported by the structure 101 under the second
high temperature air drying device 125. The dry conveyor belt 132 for receiving and transferring the
coal (c) dropped from the dry conveyor belt 127 and a plurality 15 of electric motors 133 for moving the

dry conveyor belt 132 argdnstalied indhedhirerigh temperajureaitdrying device 130y Thaelectric
motor 133 generates power for rotating the dry conveyor belt 132 at a predetermined speed. A duct
131 for foisting ar$pace intwWhichéiee&oal 204(@} malde @ried by dhe highltepefatirecaipislinstalled in

the dry conveyor% It 132. The duct 131 ma g installed in_an r side of the dry conveyor belt 132
or installed such't %F the ‘raylggnvéiyrolretgielt ﬁ?/é %ext%ﬁlgs tﬁr%ﬁ%#%%eﬁ%:t 1%36.%hig%1nterrt1§§rature air

spray pipe 64 25 installed insidesthe-ductA3Lis cennected toa high terperatyrerais supphe pipe 61 for
supplying the high temperature air from the high temperature air supplier 60. The high temperature air
spray pipe 64 is instalfewbsuchdhdtithe High ieinpeeatre airsupplied fromtheshigl®-teniperature air

supplier 60 is evegly sprayed on the coal (c) transferred through the dry conveyor pelt 132. The natural
drying device 148‘drié‘£3f‘h%/a 061&1 )al:empe%ature alr ngLng nXeV:Lceg/ PZ& are

installed. The high temperature air drying devices 120 of
the present invention are installed in three stages under
the superheated steam drying device 110 sc that they
10 sufficiently evaporate and remove the water inside the coal
transferred through respective dry conveyor belts 123, 127,
and 132, The high temperature air drying devices 120
include a first high temperature air drying device 121, a
second high temperature alr drying device 125, and a third
15 high temperature alr drving device 130.

The £first high temperature alr drying device 121 is
fixed to and supported by the structure 101 under the
superheated steam drying device 110. The dry conveyor belt
123 for receiving and transferring the coal (c) droppesd

20 from the steam convevor helt 112 and a plurality of
slectric motors 124 for moving the dry conveyor belt 123
are installed 1in the first high temperature air drying
device 1Z1. The electric moter 124 generates powar for

rotating the dry conveyor belt 123 at a predetermined

i~
L

speed. A duct 122 for forming a space in which the coal



room temperature such that the water of the coal (c) is naturally evaporated and decreases a
temperature of the W coal (c) while transferring the coal (c) which is dried with the high temperature air
through passing of the multi- staged high temperature air drying devices 120 and dropped to the flat
conveyor belt 142. The natural drying device 140 is fixed to and supported by the structure 101 under
15 the third high temperature air drying device 130. The flat conveyor belt 142 for receiving and

transferring the coal (c) dropped from the dry conveyor belt 132 and a plurality of electric motors 143
for transferring the fiat conveyor

(c) may be dried by the high temperature air is installed
in the dry conveyor belt 123, The duct 122 may be
installed in an upper side ¢of the dry conveyor belt 123 or
installed such that the duct 122 passes through the dry
5 conveyor belt 123. A high temperature alr spray pipe 62
installed inside the duct 122 is connected to a high
temperature air supply pipe 61 for supplying the high
temperature air from the high temperature air supplier 60.
The high temperature air spray pipe 62 is installed such
10 that the high temperature air supplied through the high
temperature air supplier 60 is evenly sprayed to the coal

(c) transferred through the dry convevor bhelt 123.
The second high temperature alr drying device 125 1is
fixed to and supported by the structure 101 under the first
15 high temperature alr drying device 1Z1. The dry conveyern
belt 127 for receiving and transferring the coal (¢}
dropped from the dry conveyor belt 123 and a plurality of
electric motors 128 for moving the dry conveyor belt 127
are installed in the second high temperature air drying
20 device 123. The electric motor 128 generates power for
rotating the dry conveyor helt 127 at a predetermined
speed. A duct 126 for forming a space in which the coal
(¢} may be dried by the high temperature air is installed
in the dry conveyor belt 127. The duct 126 may be

25 installed in an upper side cf the dry conveyer belt 127 or



belt 142 are installed in the natural drying device 140. 20 The electric motor 143 generates power for
rotating the flat conveyor belt 142 at a predetermined speed. A duct 141 for forming a space in which
the coal (c) may be naturally dried at room temperature or lower is installed in the flat conveyor belt
142.The duct 141 may be 25 installed in an upper side of the flat conveyor belt 142 or installed such
that the flat conveyor belt 142 extends through the duct 141. The compulsory air blowing may be
performed such that the air of room temperature Is supplied to inside the duct 141. The installation of
the duct 141 5 may be omitted, but the duct may be installed so as to prevent dust generated from the
dried coal from being scattered to the outside. The coal dried through the natural evaporation in

the natural drying device 140 is.gupplied:to the,silo @0 Via-orveyor belt 127 extends
through the duct 126. A high temperature air spray pipe 63
instailed inside the duct 126 1s connected to the high
temperature air supply pipe 61 for supplving the high

5 temperature air from the high temperature ailr supplier 60.
The high temperature air spray pipe €3 is installed such
that the high temperature air supplied from the high
temperature alr supplier 60 1s evenly sprayed toe the coal
(c) transferred through the dry conveyor belt 127.

10 The third high temperature air drying device 130 is
fixed to and suppcerted by the structure 101 under the
second high temperature ailr drying device 125, The dry
conveyor belt 132 for receiving and transferring the coal
(c) dropped from the dry conveycr belt 127 and a plurality

15 of eiectric motors 133 for moving the dry conveycr belt 132
are Installed in the third high temperature air drying
device 130. The electric motor 133 generates power for
rotating the dry conveyor belt 132 at a predetermined
speed. A duct 131 for forming a space in which the coal

260 (c) may be dried by the high temperature air is installed
in the dry conveyor belt 13Z. The duct 131 may be
installed in an upper side of the dry conveyor belt 132 or
installed such that the dry conveyor belt 132 extends

through the duct 131. A high temperature air spray pips 64

[
th

installed inside the duct 131 i1is connected to & high



10 the trough conveyor belt 51 and stored in the silo 50, and the dried coal stored in the silo 50 is
supplied to the boiler of the thermoelectric power plant via the trough conveyor belt 52. The respective
ducts 111, 122, 126, 131, and 141 of 15 the superheated steam drying device 110, the high
temperature air drying devices 120, and the natural drying device 140 are connected to a waste heat
collecting pipe 31 so that high-temperature waste heat generated within the ducts may be collected in
a heat exchanger 30. The heat 20 exchanger 30 separates out the heat collected through the waste
heat collecting pipe 31 and pollutants including dust. The heat separated by the heat exchanger 30
may be supplied to the high temperature air supplier 60 via a

temperature air supply pipe 61 for supplying the high
temperature alr from the high temperature air supplier 60.
The high temperature air spray pipe €4 is installed such
that the high temperature air supplied from the high

5 temperature alr supplier 60 is evenly spravyed on the coal
{(c) transferred through the dry conveyor belt 132.

The natural drying device 140 dries the coal (c} at
room temperature such that the water of the coal (¢) 1is
naturally evaporated and decreases a temperature of the

10 coal (¢} while transferring the coal (¢} which is dried
with the high temperature air through passing of the multi-
staged high temperature alr drying devices 120 and dropped
te the flat conveyor beit 142. The natural drying device
140 1s fixed to and supported by the structure 101 under

15 the third high temperature air drying device 130. The flat
conveyor belt 142z for recelving and transferring the coal
(c) dropped from the dry conveyor belt 132 and a plurality
of electric motors 143 for transferring the £lat conveyor
belt 142 are installed in the natural drying device 140.

26 The electric motor 143 generates power for rotating the
flat conveyor belt 142 at a predetermined speed. A duct
141 for forming a space in which the coal (¢} may be
naturally dried at room temperature or lower 1s installed
in the flat conveyor belt 142. The duct 141 may be

25 installed in an upper side of the flat conveyor belt 142 or



waste heat supply pipe 32 and combined with the high 75 temperature air generated in the high
temperature air supplier 60.The high temperature air supplier 60 may reduce necessary fuels used for
re-heating the heat collected in the heat exchanger 30 to high temperature air. The pollutants
separated by the heat exchanger 30 may be 5 supplied to a cleaning device 40 through a pollutant
supply line 33, water-processed in the cleaning device, and then discharged as waste water. The
cleaning device 40 cleans the pollutants introduced from the heat exchanger 30 with water so that the
dust is discharged as waste water W together with water and cleaned air is discharged to the outside.
The superheated steam boiler 70 heats water supplied from a water tank 3 with a fuel supplied from a

gas tank 4 and generatesdhe superheated steam. Thersuperheafed steam 15 boileg f0.ggnerates
superheated steam of a low pressure of 0.5 to 5 kg/cmi and a high temperature of 400 to 600C. The

superheated stedamisoiter 70ngerdrates!sUperhedted staupm as300 Ky percRourl Thersupeliseated

steam boiler 70 may increase a temperature of the coal transferred through the 20 stea? ggbnveyor
belt 112 of the sﬁ)ﬁBer SIS steam ryfing 68\%0%]1‘100%?8% o TEE “A ot an&olE thRibustion

temperature of ceal ig appreximately 93 10 95C, butfbe superheated steam of400,t0-600C contains
rarefied oxygen, so that it does not cause the coal to combust. The 25 superheated steam is

transparent gas inayhiclks evapdragion but the duct may be installed so as to

prevent dust generated from the dried coal from being
scattered to the cutside.

The coal dried through the natural evaporation in the

natural drying device 140 is supplied to the silo 50 via

10 the trough conveyor belt 51 and stored in the silo 50, and

the dried coal stored in the sile 50 is supplied to the

boiler of the thermoelectric power plant via the trough

conveyor belt 5Z.

The respective ducts 111, 122, 126, 131, and 141 of

15 the superheated steam drying device 110, the high

temperature alr drying devices 120, and the natural drying

device 140 are connected to a waste heat collecting pipe 31

so that high-temperature waste heat generated within the

ducts may be collected in a heat exchanger 30. The heat

26 exchanger 30 separates oul the heat ccllected through the

waste heat collecting pipe 31 and pollutants including

dust. The heat separated by the heat exchanger 30 may be

supplied to the high temperature air supplier 60 via a

waste heat supply pipe 32 and combined with the high

25 temperature air generated 1in the high temperature air
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latent heat that is gasification heat is combined with condensation heat transfer and radiant and
conductive heat generated by heating sensible heat. The superheated steam is generated by heating
saturated steam generated in the 5 boiler with a heater. The superheated steam generated in the
boiler for the power generation is of high pressure and high temperature, but the superheated steam
generated in the superheated steam boiler is of lower pressure and low temperature. The superheated
steam is generated by heating water of room temperature, so that a quantity of dissolved oxygen in
water is several ppms. Accordingly, if the superheated steam is not combined with air, the
superheated steam may be heat-treated in a non-oxygen state, and its capability for transferring heat

and its drying pesfaraiance I@re veryexcellgnt dus a.its figh: polentiak galorie-chagacterisfic. A heat
processing capability of the superheated steam is approximately 10 times better than the hot wind, i.e.
the high temperatars:air. Aveoretinglyy thef seperheated! stebar is effectivatongbsdrbtheliatent heat 20
within the coal.  The high temperature air supplier 60 heats the air to a high temperature with the

fuel supplied frofthESgas tank'4 ahd theh-biowe ahd Stipplied thé' heated B The'High Iemperature air
supplier 60 appreximately-ganerates.only.10 23 Keal Refhode-  Jhe£0al drying systemdising the

superheated steam having the aforementioned elements according to the present invention transfers
the coal stored istire toabistorage place10dodedévice40r diyingdhe zoabthrotightthewgronveyor belt
for horizontally transferring the coal or the conveyor belt for raising the coal up to a predetermined

height and transfetfiig e cdR- Thetsatrsréerred td*an mMEEOFHe divide Tor diyiing thetoal is
introduced on the steam,conveyar belt 112 of the supgrheated steam diying W degyice, L1Q in a state of

being evenly spread according to the passing of the arrangement device 20.
the pcllutants introduced from the heat exchanger 20 with

water so that the dust 1s discharged as waste wabter

10 together with water and cleaned air 1s discharged to the
outside.

The superheated steam boiler 70 healts water supplied

from a water tank 3 with a fuel supplied from a gas tank 4

and generates the superheated steam. The superheated steam

15 boiler 70 generates superheated steam of a low pressure of

0.5 to 5 kg/tm and a high temperature of 400 to 600°C. The

superheated steam boliler 70 generates superheated steam at

300 Kg per hour. The superheated steam boller 70 may

increase a temperature of the coal transferred through the

20 steam conveyor belt 112 of the superheated steam drying

device 110 up to 90 to 110°C. A spontaneous combustion

temperature of coal is approximately 93 to 95°C, but the

superheated steam of 400 to 600°C contains rarefied oxyagen,

sco that it does not cause the ccal to combust. The

25 superheated steam 1s transparent gas in which evaporation



The coal introduced on the steam conveyor belt 112 is transferred to an inside of the duct 111. In the
duct 111, the low pressure and high temperature superheated steam 15 supplied through the
superheated steam supply pipe 71 from the superheated steam boiler 70 is sprayed to the coal from
the superheated steam spray pipe 72, so that the water on the coal surface is removed. The coal
transferred to an end of the steam conveyor 20 belt 112 of the superheated steam drying device 110 is
dropped on to the dry conveyor belt 123 of the first high temperature air drying device 121 due to
gravity. The coal dropped on to the dry conveyor belt 123 of the first high temperature air drying device
121 is transferred to an 25 inside of the duct 122.The high temperature hot wind supplied from the

high temperature gitskpplier60 threugh the high: teraperature @i=supply pipe®lisgprayed on the coal
(c) from the high temperature air spray pipe 62 within the duct 122, so that the water inside the coal is
removed. 5 Furtherdhecdal transfatfed-teaf‘@id ehthedry convefoEbelpn236fike fiseligh

temperature air drying device 12?5 ropped on to the dry conveyor belt 127 of the second high
temperature air 8%%% %%%ﬁ%ebfz Sﬁ%%’%rg\% ‘f’,légo{ﬁmktl%ég high%{%%pseur%%f% Jot wind secondly W

removes the wates ingide the cgalwhilgthe coal passes through the, duet 126 ofthe;secend high

temperature air drying device 125. Further, the coal transferred to an end of the dry conveyor belt 127
of the second high térmperdture air degngdevicet25sisrdroppeticon ot thedryssonveled IS belt 132 of
the third high temperature air drying device 130 due to gravity, so that the high temperature hot wind

thirdly removes tHeSwaterinSidethe Chal Sl tH& C6&Fpasies throdghi HE dutt 13176t thE$hird high
temperature air drying deyice 130, 20Fugther, the coal fransferred to.ap.gnd ofthedryy 1y,

the superheated steam boiler is of lower pressure and low
temperature. The superheated steam is generated by heating
10 water of room temperature, so that a quantity of dissolved
oxygen in water 1s several ppms. Accordingly, 1f the
superheated steam is not combined with air, the superheated
steam may be heat-treated in a non-oxygen state, and 1its
capability for transferring heat and its drying performance
15 are very excellent due to 1ts high potential calorie
characteristic. A heat processing capability of the
superheated steam i1s approximately 10 times better than the
hot wind, 1.e. the high temperature air. Accordingly, the
superheated steam 1s effective tco absorb the latent heat

20 within the coal.
The high temperature ailr supplier 60 heats the air to
a high temperature with the fuel supplied from the gas tank
4 and then blows and supplies the heated air. The high

temperature alr supplier 60 approximately generates only 10

b2
e

Kcal per hour.
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conveyor belt 132 of the third high temperature air drying device 130 is dropped on to the flat conveyor
belt 142 of the natural drying device 40 due to gravity. The coal dropped on to the flat conveyor belt
142 of the natural drying device 40 is transferred to an inside of the duct 141 and the water inside the
coal is naturally evaporated at room temperature within the duct 141, so that a temperature of the coal
becomes low. The steam conveyor belt 112 of the superheated steam 5 drying device 110, the
respective dry conveyor belts 123, 127, and 132 of the plurality of high temperature air drying devices
121, 125, and 130, and the flat conveyor belt 142 of the natural drying device 140 are horizontally
installed, respectively, and the conveyor belts are W positioned up and down while having a

predetermined interval Thurthesaan inlefofthesgereanveyenbelt-123 ofitbe fitstbigh temparature air
drying device 121 protrudes more than an outlet of the steam conveyor belt 112 of the superheated

steam drying deWeB1iITD HdifindCerIs tHd dnpeéonteyerbelt a27withesecont ighteafperature air

drying device 125 rpre(z)l_tlri__uoles mare thgél an %L%Ltlet of tt’ie dsrg gonveyor belt 123 of fhe f'{rst hiagﬁh

temperature air (Jj'erng device 1 r,lSaﬁ &n inlet of the dry conveyo:?rbelt’ 32 6P the third i

temperature air grying device 30 20 profrudes more than ag outlet of-theidry-eenveyor bekt 127 of the
second high temperature air drying device 125. Further, the inlet of the trough conveyor belt 51
connected toSthecsitty §9protrtides ina lowerzxios of the outies ot the flat corsveyor belt 142of the
natural drying device 25 140.That is, an inlet and an outlet of the trough conveyor belt 51 installed

between the natﬁ%f%?\y/%ﬁ dbé?/]réﬁe 148 and tive SHo %Bearg 8%%iti85’eatl aalo%?%%égﬁ?ﬁ?ee Ratural
drying device 14Qangd anypper side. of the silo bQ. respectively,Eurther, the frough capveyor belt

an inlet of the device for drying the coal i1s introduced on
the steam conveyor belt 112 of the superheated steam drying

[0 device 110 in a state of being evenly spread according to
the passing of the arrangement device 20.

The coal introduced on the steam conveyor belt 112 is
rtransferred to an inside of the duct 111. In the duct 111,
the low pressure and high temperature superheated steam

15 supplied through the superheated steam supply pipe 71 from
the superheated steam boiler 70 is sprayed to the ccal from
the superheated steam sprayv pipe 72, so that the water on
the coal surface 1s removed.

The coal transferred to an end of the steam conveyor

20 belt 112 of the superheated steam drying device 110 1is
dropped on to the dry conveyor belt 123 of the first high
temperature air drying device 121 due to gravity. The cocal
dropped on to the dry conveyor belt 123 of the first high
temperature air drying device 121 is transfsrred to an

25 inside of the duct 122. The high temperaturs hot wind



5 52 is connected between the outlet of the silo 50 and the boiler of the thermoelectric power plant.
The superheated steam after the removal of the water of the coal surface within the duct 111 of the
superheated steam drying device 110, the high temperature air after the W removal of the water within
the coal in the ducts 122, 126, and 131 of the plurality of high temperature air drying devices 121, 125,
and 130, and the heat generated from the coal during the natural evaporation in the duct 141 of the
natural drying device 140 are collected in the heat 15 exchanger 30 through the waste heat collecting
pipe 31. The heat exchanger 30 heat exchanges the collected waste

supplied from the high temperature alr supplier 60 through
the high temperature alr supply pipe 61 is sprayed on the
coal {¢) from the high temperature air spray pipe 62 within
the duct 127, so that the water inside the coal i1s removed.

5 TFurther, the coal transferred to an end of the dry conveyor
belt 123 of the first high temperature air drying device
121 is dropped on to the dry conveyor belt 127 of the
second high ftemperature air drying device 125 due to
gravity, so that the high temperature hot wind secondly

10 removes the water inside the coal while the coal passes
through the duct 126 of the second high temperature air
drying device 125. Further, the coal transferred to an end
of the dry conveyor belt 127 of the second high temperature
alr drying device 125 is dropped on to the dry conveyor

15 belt 132 of the third high temperature ailr drying device
130 due to gravity, so that the high temperature hot wind
thirdly removes the water inside the coal while the coal
passes through the duct 131 of tThe third high temperature
alr drying device 130.

20 Further, the coal transferred tc an end of the dry
conveyor belt 132 of the third high temperature air dryving
device 130 is dropped on to the flat conveyor belt 142 of
the natural drying device 40 due to gravity. The coal
dropped on to the flat conveyor belt 142 of the natural

25 drying device 40 1is transferred to an inside of the duct



heat, and the heat-exchanged waste heat is then re- circulated to the high temperature air supplier 60
via the waste heat supply pipe 32. The waste heat heat-exchanged 20 by the heat exchanger 30 and
the pollutants including dust separated from the coal are transferred to the cleaning device 40 via the
pollutant supply line 33. The cleaning device 40 cleans and absorbs the pollutants with water such that
the pollutants are processed as the waste water again, and discharges the air from which the
pollutants are removed to the air.

141 and the water inside the coal is naturally evaporated

at room temperature within the duct 141, sco that a
temperature of the coal becomes low.

The steam conveyor belt 11Z of the superheated steam

5 drying device 110, the respective cry conveyor belts 123,

127, and 132 of the plurality of high temperature air

drying devices 121, 125, and 130, and the flat conveyor

belt 142 of the natural drying device 140 are horizontally

installed, respectively, and the conveyor belts are

10 positicned wup and down while Thaving a predetermined

interval. Further, an inlet of the dry conveyor belt 123

of the first high temperature air drying device 121

protrudes more than an ocutlet of the steam conveyor belt

112 of the superheated steam drving device 110, an inlet of

15 the dry conveyor belt 127 of the second high temperature

air drying device 125 protrudes more than an outlet of the

dry conveyor belt 123 of the first high temperature air

drying device 123, and an inlet of the dry conveyor belt

132 of the third high temperature ailr drying device 130

20 protrudes more than an outlet of the dry convevor belt 127

of the secend high temperature ailr drying device 125,

Further, the inlet of the trough conveyor belt 51 connectead

to the silo b0 protrudes in a lower side of the outlet of

the flat conveyor belt 142 of the natural drying device

t2
Th

140. That 1s, an inlet and an outlet of the trough
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Although an exemplary embodiment of the present invention has been described for illustrative
purposes, those skilled in the art will appreciate that various 5 modifications, additions and
substitutions are possible, without departing from the scope and spirit of the invention as disclosed in
the accompanying claims. WHAT IS CLAIMED IS: 1. A system for drying coal using superheated
steam, the system comprising: 5a superheated steam boiler for generating superheated steam by
heating water supplied from a water tank with combustion of a fuel supplied from a gas tank; a
high temperature air supplier for generating high temperature air by combusting the fuel supplied from
the M gas tank and then blowing the air; a superheated steam drying device for removing water of

a surface of the eeakwifh supstheated steamsupplied fremntlesuperbeated steam hgiler-while
transferring the coal, which is transferred from a coal storage place :5 through a trough conveyor belt

and arranged byd&v aftangément@detice, tHrotgha siéﬁmﬁétﬁwé‘ym%lti”l aone@vemarediigh
temperature air dryin dewcgs for removm water, Wlth ec With high tem ratur supplied
from the high temgerg?ure air suppller Mﬂg gevLde an upg oF %ln

siio 50, respectively. Further, the trough conveyvor belt
5 52 is connected between the cutlet of the silo -0 and the
boiler of the thermoelectric power plant.
The superheated steam after the removal of The water
f the coal surface within the duct 111 of the superhesated
steam drying device 110, the high temperature alr after the
10 removal of the water within the coal in the doucts 122, 126,
and 131 of the plurality of high temperature air drving
devices 121, 125, and 130, and the heat generated from the
ceoal during the natural evaporation in the duct 141 of the
natural drying device 140 are collected in the heat
15  exchanger 30 through the waste hesat collecting pipes 21,
The heat exchanger 30 heat exchanges the collected waste
heat, and the heat-exchanged waste heat i1s then re-
circuiated to the high temperature air suppliler 60 via the
waste heat supply pipe 3Z. The waste heat.heat—exchanged
20 by the heat exchanger 30 and the pelliutants including dust
separated from the coal are transferred to the cleaning
device 40 wvia the pollutant supply line 33. The cleaning
device 40 cleans and absorbs the pollutants with water such
that the pollutants are processed as the waste water again,

25 and discharges the air from which the pollutants are

1~
-~



20 transferring the coal passing the superheated steam drying device through a dry conveyor belt; and
a natural drying device for drying the coal passing the high temperature air drying device such that
water of the coal is naturally evaporated at room temperature while 25 transferring the coal through a
flat conveyor belt, to decrease a temperature of the coal. 2. The system as claimed in claim I,
wherein the superheated steam drying device comprises an electric motor 5 for moving the steam
conveyor belt, a duct installed in the steam conveyor belt to form a space for drying, and a
superheated steam spray pipe for spraying the superheated steam supplied from the superheated
steam boiler through a superheated steam supply pipe to an inside of the duct. 10 3. The system
as claimed in claigyl; yeherein the: one0r more high temperature air drying devices comprise an
electric motor for moving the dry conveyor belt, a duct installed in the dry conveyor belt to form a
space for drying, and afighteaiperature ehespraypipe OSrayRTy highfteniperature 2iestpplied from
the high temperature airsupplier through a high.temperature ait supply pipe.to an inside of the duct,
and the one or moreehlgﬁ tempeérature air drying devices comprise multtiple high Pemseraefur‘e air
those skilled in the art will appreciate that various

5 medificaticons, additions and substitutions are possible,
without departing from the scope and spirit of the

invention as discliosed in the accompanving claims.



20 drying devices stacked in a structure. 4. The system as claimed in claim I, wherein the natural
drying device comprises an electric motor for moving the flat conveyor belt and a duct installed in the
25 flat conveyor belt to form a space for drying. 5. The system as claimed in any one of claims 2
to 4, wherein the duct is connected to a heat exchanger through a waste heat collecting pipe. 6.
The system as claimed in claim 5, wherein the heat exchanger separates out the heat collected from
the waste heat collection pipe and pollutants, supplies the separated heat to the high temperature air
supplier through a waste heat supply pipe, and supplies the separated pollutants to a cleaning device
through a pollutant supply line. 7. The system as claimed in claim 1, wherein the superheated

steam boiler gengrates: superhgated sieam of a 15 pressure of 0.5 kg/cmi and a temperature of 400 to
60000, and increases a temperature of the coal transferred through the steam conveyor belt of the
superheated steam drying device to 90 to 110C.

1. A system for drying coal using superheated steam,
the system comprising:

5 a superheated steam boller for generating superheated
steam by heating water supplied from a water tank with
combustion of a fuel supplied from a gas tank;

a high temperature air supplier for generating high
temperature alr by combusting the fuel supplied from the

10 gas tank and then blowing the air;

a superheated steam drying device Ifor removing water
of & surface of the coal with superheated steam supplied
from the superheated steam boller while transferring the
coal, which is transferred from a coal storage place

15 through & trough conveyor belt and arranged by an
arrangement device, through a steam conveyor belt;

cne or more high temperature air drying devices for
removing water within the coal with high temperature air
supplied from the high temperature alr supplier while

20 transferring the coal passing the superheated steam drying
device through a dry conveyor belt; and

a natural drying device for drying the coal passing
the high temperature air drying device such that water of
the coal is naturally evaporated at room temperature while

25 transferring the ccal through a Ilat conveyer belt, fto



th
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20

25

decrease a temperature of the coal.

2. The system as claimed in claim 1, wherein the
superheated steam drying device comprises an electric motor
for moving the steam conveyor belt, a duct installed in the
steam conveyor belt to form a space for drying, and a
superheated steam spray pipe for spraving the superheated
steam supplied from the superheated steam boller through a

superheated steam supply pipe to an inside of the duct.

3. The system as claimed in claim 1, wherein the one
or mors high temperature air drying devices comprise an
electric motor for moving the dry conveyor belt, a duct
installed in the dry conveycor kelt to form a space for

rying, and a high temperature air spray pipe for spraying
high temperature air supplied from the high temperature air
supplier through a high temperature ailr supply pilpe to an
inside of the duct, and the one or more high temperature
alr drying devices comprise multiple high temperature air

drying devices stacked in a structure.

4, The system as claimed in claim 1, wherein the
natural drying device comprises an electric motor for
moving the flat conveyor belt and a duct installed in the

flat conveyor belt to form a space for drying.
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5. The system as claimed in any one of c<laims 2 to 4,
wherein the duct is connected te a heat exchanger through a

waste heat collecting pipe.

6. The system as claimed in claim 5, wherein the heat
exchanger separates out the heat collected from the waste
heat colilection pipe and pollutants, supplies the separated
heat to the high temperature air suppliier through a waste
heat supply pipe, and supplies the separated pollutants to

a cleaning device through a pollutant supply line.

7. The system as claimed in c¢laim 1, wherein the
superheated steam boller generates superheated steam of a
pressure of 0.5 to 5 kgseM and a temperature of 400 to
600°C, and increases a temperature of the coal transferred
through the steam conveyer belt of the superheated steam

drying device to 90 to 110°C.



