GASI FI CATI ON FURNACE FI ELD The present invention relates to a
gasification furnace, and nore particularly to a coal 5gasification furnace
capabl e of using a coal with a high ash fusion point (FT) as a raw nateri al
to produce a crude coal gas containing carbon nonoxi de and hydrogen.
BACKGROUND The i nner |ayer of . [ ained fl ow gasification
furnace using a coal -water sﬁ&@%@ﬂ@\gﬁﬁgﬁ‘ﬂgﬁen al is usually forned
froma refractory brick, it is required that the ash fusion point (FT) of
the coal used as the raw material is not nore than 1400 degrees centigrade,
thus re@rpcting the choice of the type of the coal. For exanple, the
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centigrade. Accordingly, the conventional gasification furnace limts the
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the application of fhe conventiopal gasification furnace is |limted.
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refractory brick are extrenely conplex and take much time and effort. In
addi tion, the conventional gasification furnace is poor in cooling effect
and higRokGRO%IND 20 SUMVARY Enbodi nents of the present invention seek
to solve at | east one of the problens existing in the related art to at
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30outer shell inlet and fornmed at a top of the inner shell, and an inner
sHél | thechetp ool caspontie nged widdlg southetr thehapiplicaionl eft the cromeehtmnalagdsdidatiom of
the inner shell, and is fabricated by a nmenbrane wall
furnace is limited. Moreover, the production, mounting, maintenance and replacement of the
refractory brick are extremely complex and take much time and effort. In addition, the

conventional gasification furnace is poor in cooling effect and high in cost.

20 SUMMARY

Embodiments of the present invention seek to solve at least one of the problems existing in
the related art to at least some extent. Accordingly, an object of the present invention is to provide
a gasification furnace, the raw material coal of which may be chosen widely and not be limited by
the ash fusion point of the raw material coal so that the cheap coal may be used, and which may be

25  wide in applicability and friendly to the environment.

The gasification furnace according to embodiments of the present invention comprises: an
outer shell having an outer shell inlet formed at a top of the outer shell and an outer shell outlet
formed at a bottom of the outer shell; an inner shell which is disposed in and spaced apart from the
outer shell, defines a gasification chamber therein, has an inner shell inlet corresponding to the

30  outer shell inlet and formed at a top of the inner shell, and an inner shell outlet corresponding to

the outer shell outlet formed at a bottom of the inner shell, and is fabricated by a membrane wall



having a cooling water inlet and a cooling water outlet; a nozzle disposed
at the tops of the outer shell and the inner shell so as to extend into the
gasi fication chanber through the outer shell inlet and the inner shell
inlet; a | ower shell connected with a |lower portion of the outer shell,
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define the inner shell inlet; a lower header being annular so as to define the inner shell outlet; and a
25  plurality of cooling pipes extended side by side in an up and down direction, in which two ends of
each cooling pipe are connected with the upper and lower headers respectively.

With the gasification furnace according embodiments of the present invention, the inner shell
is constituted by the upper and lower headers of an annular shape and the plurality of cooling pipes
extended side by side in the up and down direction between the upper and lower headers, so that

30 the inner shell is more convenient to manufacture.

In some embodiments, each of the upper and lower headers is configured as an annular pipe.



Wth the cooling water inlet located in the |ower portion of the inner
shell and the cooling water outlet |located in the upper portion of the

i nner shell, the cooling water flows in an opposite direction to the ash,
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20  annular and flat slot extended in a circumferential direction of the annular plate.

A large amount of unmelted slag and unburned coal from the gasification chamber may erode
the annular outlet of the cooler when passing through the cooler. Because the water cooler outlet is
configured as an annular and flat slot, the shape of the flat water outlet does not change even if the
annular outlet is eroded and the pattern of the ejected water does not change either, thus ensuring

25  the normal operation of the gasification furnace.

In some embodiments, the cooler is an annular plate, and an opening direction of the water
outlet of the cooler is oriented towards or away from a center axis of the annular plate in a
horizontal direction.

Alternatively, the cooler is an annular plate, and an opening direction of the water outlet of

30 the cooler is inclined downward and oriented towards or away from a center axis of the annular

plate.



The positioning nmenber according to enbodi nents of the present invention is
sinple in structure, long in service |ife and convenient to manufacture and
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20 By disposing the cooling panel and making the lower end of the gas guiding pipe located

above the liquid level of the cooling water, the gas produced in the gasification chamber enters
into the gas discharging space and the temperature of the gas is lowered, and in the ascending
process of the gas, the gas can be further cooled by the cooling panel. In addition, the heat of the
gas can be recovered by the cooling panel, thus improving the heat efficiency of the gasification

25  furnace.
The gasification furnace according to embodiments of the present invention further comprises
a cooling panel having a cooling panel passage, a cooling panel water inlet and a cooling panel
water outlet which are communicated with the cooling panel passage respectively, wherein an
upper end of the cooling panel is connected with the outer bottom wall of the outer shell the
30  cooling panel is fitted in the gas guiding pipe so as to define a gas discharging space therebetween,

and the gas discharging port is communicated with an upper portion of the gas discharging space.



10 circunferential direction of the gas guiding pipe in the inner
circunferential wall of the gas guiding pipe, the cooling effect on the
ash, gas and other solid materials is further inproved, and the defornation
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15 the manufacture of the cooler and the gas guiding pipe is simple.
Additional aspects and advantages of embodiments of present invention will be given in part
in the following descriptions, become apparent in part from the following descriptions, or be

learned from the practice of the embodiments of the present invention.

20  BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects and advantages of embodiments of the present invention will become
apparent and more readily appreciated from the following descriptions made with reference to the
drawings, in which:
Fig. 1 is a schematic view of a gasification furnace according to an embodiment of the present
25  invention;
Fig. 2 is a schematic view of a gasification furnace according to another embodiment of the
present invention;
Fig. 3 is a schematic view of a gasification furnace according to still another embodiment of
the present invention; |
30 Fig. 4 is a schematic enlarged view of a section shown in a circle A in Figs. 1-3; and

Fig. 5 is a schematic enlarged view of a section shown in a circle B in Figs. 1-3.



10 "horizontal," "vertical," "above," "below," "up," "top," "bottom as
wel | as derivative thereof (e.g., "horizontally," "downwardly," "upwardly,"
etc.) should be construed to refer to the orientation as then described or
as shown in the drawi ngs under discussion. These relative ternms are for
conveni ence of description and do not require that the present invention be
constructed or operated in a particular orientation. 15Ternms concerning
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i nner shell 200, and an inner shell outlet corresponding to the outer shel

out | etiniaSpattidule dridhtafioot t om of the inner shell 200. For exanple, the
i nner shell inlet and the outer shell inlet are aligned in an up and down
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out er shels shogn by Fig. depul Bige b plic casifisatinmelisrace ngeardiagdasmhodmgnsyof Het he
gasif ipcrg;[einto leention comprises an outer shell 100, an inner shell 200, a nozzle 1, a lower shell 300, a
cooler 9, a positioning member 11, and a gas guiding pipe 10.
The outer shell 100 is a pressure shell. An outer shell inlet is formed at a top of the outer shell
25 100, and an outer shell outlet is formed at a bottom of the outer shell 100. The inner shell 200 is
disposed in and spaced apart from the outer shell 100 so as to define a space between the inner
shell 200 and the outer shell 100. There are no special limitations on the mounting manner of the
inner shell 200 within the outer shell 100. For example, the inner shell 200 may be hung on a
bracket located outside the gasification furnace.

30 A gasification chamber is defined in the inner shell 200, and the internal pressure of the

gasification chamber is substantially 0.1 MPa to 9.0 MPa. An inner shell inlet corresponding to the



15 chanber fromentering into the space and maintaining a pressure bal ance

bet ween the space and the gasification chanber. The nozzle 1 is
di sposed at the tops of the outer shell 100 and the inner shell 200 so as
to extend into the gasification chanber through the outer shell inlet and

the inper shell i.nlet. .l t her ., word nozzl e. nted w thin
the ot ap Spped i fmed s RS B phshy Po0n R i B MR SO0 e
nozzl emd olifer SRAICRAREs PHmedlat b BS AN F theSififdrshdiPSo@nd @ 1 ower end of the
nozzle 1 is extended into tahe gasi fication chanmber. For exanple, the nozzle
| may have@ot Bxeple,nthetifndNlshall ikt nd tHeCoutthdhell ialee atesflthne® ih Rnagd aid@own
coal -water slurry and an oxidizer into the gasification chanber

r especdiractiby,. arffhthel ioner stetedutleB@0d ithe ootenasbtle duthétt dre aligoedkin porupi @l déwhhe
outer shell 100 and defines a 25 slag exhausting chanber in the | ower shell
30@. AdiggcHgnexhausting port 7 is forned at a bottom of the |ower shell 300,
and a lo ortio 1 l oper. shell 300 be formed to hav on
Shape. A gue et sl 205 B BAREDs et WA B POt VRSh TR N P

wal | Oéoorling “}a?%ﬁxﬂém%l A Qdinglg,ewgt%lsbe{d l?@'&éegq Gg'&lrmffnn'elss rﬁh&@é&egf th
t he sl ag eXhausti ng chanber v the outer s e?l outl et and the 1 nner shell
out | et sefraftdryCikead WeNGultyr sheR 100, ahod RiREVIAL Ueefipsratubé BEteRThd¥itiktood by the
30conbustion reaction of the coal-water slTurry with the oxidizer injected

i nt o tgmwifgatod ichahban Fohardmples treotegipetdtnae nhaiztan be vatitstiod byntle piséficitiag
exhausting chanber via the outer shell outlet and the inner shell out]et

t oldet hehampler parareaels h4QQ degrensi asptigrade erhighery Therisfase.tthe caalayitthadigh #dr fusieni d
mat er i aI.sH). T(]I_iue cooler 9.is cg(%ect ed wt h1 an ou% er. bot tbom wal | . of the
out er RHRY jan Rsgssy ahiAdAY HRAteiAl &9 PEKIFS 2 STHdesral HiAoRtHYBS (PN MHEXSandr 9
may beh)ﬁqun%%gnul ar plate forned with a cooling passage 5 therein. A cooler
wat er 1°n and a cooler water outlet 91 communicated with the cooling
passage ap\%vma%%qsw,naﬂ RRrtaRR U b®skdticd THeh\§aBE defnddb&&E&H HRUNN&! shkfle
cooler 9 fromthe cooler water outlet 91 for cooling the gas and the ash

di schaz@ethdftheoutthshe d90bycadep aateqtipe)itiars. prédveang dgamns productdid the ghsificati@her
outlet 91 is fornmed as an annular and flat slot extended al ong a ,

ci I’c undhembnr fram efitereng inbn thefspa¢rearshmaingainip at pressprscletlatica dlepweeavthe spacetand
annul ar pl aﬁe is ﬁbr ded by 10 the injected water, it only causes the inner
di anetBf gaylicaiongRrUPer plate to be enlarged, but the cool er water outl et
91 will n be affected o.that th atter ter jet wll
nchanged PGAVEAC § dgi T Ppation 0 tpb REOUEE ] 108 R bl el 20 5o 1
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the inner shell 200. The gas gui ding pipe 10 defines an upper end

c @inecupper wid of thh@ozaell es etemted cat bHtheroutarcdhelk  @hamtia troverwad of the tdzelesl mg
exhausting chanber. A cooling water passage is forned in a wall of the gas
gui di r@it@%sé int thesgpgificatien chamber. & oxgxamplethe nezzde harayrhaye three inlgg Nla, N1b,
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out | etésﬂe@&vé&.e formed in an inner
The lower shell 300 is connected with a lower portion of the outer shell 100 and defines a
25  slag exhausting chamber in the lower shell 300. A slag exhausting port 7 is formed at a bottom of
the lower shell 300, and a lower portion of the lower shell 300 may be formed to have a cone
shape. A gas discharging port N5 is formed in an upper portion of a side wall of the lower shell
300. The gasification chamber is communicated with the slag exhausting chamber via the outer
shell outlet and the inner shell outlet, and consequently the high-temperature gas, produced by a
30 combustion reaction of the coal-water slurry with the oxidizer injected into the gasification

chamber through the nozzle 1, enters into the slag exhausting chamber via the outer shell outlet



circunferential wall of the gas guiding pipe 10, and the water inlets MNa,
Ndb of the gas guiding pipe 10 can be connected with an external water
source through the pipe of the | ower shell 300. The water enters into the
gas guiding pipe 10 via the pipe and the water inlets Nda, N4db, and then is
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undersstog the water outlet 101 and the water inlets Nda, N4b of the
gas guiding plpe 10 may be forned in the outer circunferential wall of the
gas gui di mHe BbRIEr 9 & cdnRedthd SvithamCoutérWOtOROWhIN Gf R Qlted hell 100QSurdNBe @ater
gui ding pipe 10, but is not injected out of the inner circunferential wall
of thehghougeti didngntpgepeslytht ooden? acily tehem dnablar phtgismad avitsh catilingglabsage
30l't should be explained that, in the present invention, openings such as
t hé sltherethi- dcenmlegiwrierpiolet and h@oglaswates ehtdetdil rgmpyevnicatertwithdheveealinginassage
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each GBerPHRFIca] f)émaﬂﬁr et Shva SHGHFL GF %fﬁthfﬂecgﬁlﬁﬁé @nﬁi‘ﬁéoolawater
corr SSRAREI S0 NP KRR Gl SROSEY 0B HIEKREBE. 6n3td YOS Hfper

openi ng to open of cf or exanpl e, the ga argl por a
di sch az&@\l'a'ﬂgig%t&?y Iﬂ?é’&otlé}%va‘i&*@nﬁ? 9[‘ H@ﬂn*mladl‘ aO B afi ARG it sidh %xﬂéﬁ@e'iieélz)ng a
i nvention, as shown in 1 4, the cooler 9 and the 5 gas
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limtation, the cooler 9 and the gas guiding pipe 10 are forned as a
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pi pe 1Qtqbility AShe onM Fig. 1, in this errbodl rrent t he Iovver end of the
gas gui di ng~pi pe 0 |s ext ended below the liquid IeveI of the cooling water
in the | olk¢ psdiddingRemb¥h enistdigpog@bbanderngie inrtr shell YeBardd pinherbafoanen
fall into the gas guiding pipe 10, the gas is discharged out of the

gdsi f i afaheé m;texfslmeﬂdﬁefdrrwlsitibhmgghsbwitcmhﬁﬂvgiimg:rphﬂim(l(}s fornmed in the upper
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whi | th f | s th th t

s SR? Dot inahd sl Rxfating Shaier Doty Bhssha) 'f° %?ﬂf el ag
di h

Croon SdhD abRliink pipe 10, thi el ig??ﬁmt A0i B { HaARGEIAR hiidiCed with |

the i rtﬁet:o&hglwat&%séa@ewecﬁhﬁéd Bth@ g gtﬁthﬁg PREI0ARG R dly. the 20

tenperature in the gasification chanber can be inproved so that the coal
wi20h a hi gb shewnfinsFign 1paidnFigcaln abplurityl oiswater avtlotmtlOf it fomqolr o wie éneer
gas, and it is convenient to manufacture, replace and maintain the inner
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t he presen nventlon
is injected into the interior of the gas guiding pipe 10, thus cooling the gas and the ash falling in

25  the gas guiding pipe 10.

It should be understood that the water outlet 101 and the water inlets N4a, N4b of the gas
guiding pipe 10 may be formed in the outer circumferential wall of the gas guiding pipe 10. In this
case, the cooling water just cools the gas guiding pipe 10, but is not injected out of the inner
circumferential wall of the gas guiding pipe 10 to contact the falling gas and ash directly.

30 It should be explained that, in the present invention, openings such as the slag discharging

port, the gas discharging port and the water inlet should be understood broadly. By way of



200 conprises an upper header, a | ower header and a plurality of cooling
pi pes. The upper header is annular so as to define the inner shell inlet.
Simlarly, the |l ower header is annular so as to define the inner shel
outlet. By way of exanple and without [imtation, the upper header and the
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fromthe lower cooling .10 water 'inlet N2 is changed into a m xture of
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out of the inner shell 200 fromthe upper cooling water outlet N3 according
t d 0t hegasguisengpipe 9. t he natural water circulation, thus facilitating the

wat er circul ation. _. In, one_exanpl e of the present invention, as sho in
Fig 1, 8 SBO¥RN Eigelinbg ee@ﬁ%wr@ééh% %665 of s guidmng piRe 10 dngrdendse
and a i . i A 1.Nnqg. t,wo. n t B r.1 ver
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3 may be wel ded together after Dbei ng manufactured separately, so that the

out er fahelkt fbODtheaas discldetiag Pottany fdri@dt nAlkthes@plet portion of thslostepwitell J00FfEr 1,
the positioning nmenber 11 conprises an annul ar trough 112 and an annul ar

i nder tpassing taveghithe coating watauinahe tavoarghell 300 j thusbuthee thvomingike temperatiyetofom
wal | of the 20 outer shell 100 around the outer shell out]et, and defines
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of the gas guiding pipe are fornmed in an inner circunferential wall of the
gad guedipegtupe e thbtOgaaifatatiors thanther edn ba impeovep sanblatdbevaoaiwigc b ihigh ash fasioh as
a circunferential direction of the gas guiding pipe 10. Accordingly, during
t he fardintrfgnde usebagdzavamitariab topledd¢ese B godiiifip spRveRieniospRuiagtprgnreplace

hanmber,. th d th h first led b h I d.th
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ability of resisting gas erosion better than the refractory brick.

25 As shown in Fig. 1 and Fig. 5, in some embodiments of the present invention, the inner shell
200 comprises an upper header, a lower header and a plurality of cooling pipes. The upper header
is annular so as to define the inner shell inlet. Similarly, the lower header is annular so as to define
the inner shell outlet. By way of example and without limitation, the upper header and the lower
header are annular pipes, so that they are easy to manufacture.

30 Two ends of each cooling pipe are connected with the upper and lower headers respectively,

and a plurality of cooling pipes are extended side by side in the up and down direction. It should



circunferential direction of the gas guiding pipe 10 in the inner
circunferential wall of the gas guiding pipe 10, thus inproving the
cooling effect. In some enbodi ments of the present invention, the
cooler 9 is an annular plate, and an opening direction of the cool er water
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of the esent invention, different water jets may be fornmed by adjusting
the op ﬁ{'ng direction of the cooler water outlet 91 of the cooler 9, thus
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annular insertion plate 111. The annular trough 112 is mounted on the outer bottom wall of the
20  outer shell 100 around the outer shell outlet, and defines an annular groove therein. An upper end
of the annular insertion plate 111 is mounted on an outer bottom wall of the inner shell 200 around
the inner shell outlet, and a lower end of the annular insertion plate 111 is inserted and fitted into
the annular groove, thus positioning the bottom of the inner shell 200.
As shown in Fig. 1 and Fig. 4, in some embodiments of the present invention, advantageously,
25  aplurality of water outlets 101 of the gas guiding pipe are formed in an inner circumferential wall
of the gas guiding pipe 10 and distributed in the up and down direction as well as a circumferential
direction of the gas guiding pipe 10. Accordingly, during the falling of the gas and the ash
discharged from the gasification chamber, the gas and the ash are first cooled by the cooler 9, and
then fall into the gas guiding pipe 10 and are cooled by the water injected from the water outlets
30 101 distributed in an entire length direction of the gas guiding pipe 10 as well as in the

circumferential direction of the gas guiding pipe 10 in the inner circumferential wall of the gas

10



30 cylindrical. The cooling panel 8 conprises a cooling panel water inlet
N7, a cooling panel cooling panel water outlet N8, and a cooling panel
passage comruni cated with the cooling panel water inlet N7 and the cooling
panel cooling panel water outlet N8. An upper end of the cooling panel

8 is connected Wi@P t he out bgﬁio |1 of the outer shell 100 and the
cool i n%n ggg}peé { u?ﬂ‘?@&“&&é‘?c lélg%]g‘é\l&gui ding pipe 10 so as to define a
gas disch i i e i.di i pe
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in Fig. 2, a lower end of the cooling panel 8 is extended below the |iquid
| evel water ptlet 91 afribe weeler iin otitrted awey fwre e BoBr agisdfithe apsuer platedinithe of
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| ocated in a 'ower portion of the 15cooling panel 8, and the cooling panel
wat er @itntedttoWdrds or hwayfrenh the canerupeof thoartnutan pbite.t he cool i ng panel 8.

Qt her structures of the gasification furnace according to the enbodi ment of
t H® pr esenccardinght penerding bh emhodimgnts o1 il piseent fievestipnn daerenfoseteriwéscmpy de

with reference to the above enbodi nen sho in Fig. 1, sqo that th

det ai | Hnﬁ‘gg%r%dﬁisf%&éh? RBFIABS %%eftrorb%% Hie QU6 Wl ottey 91A8§6bedf>ﬁ>f§ert 3 thess
enbodi pent. t he,. nt ~Lnventi on e ash fromthe gasification chanber
falls %rﬁﬁl%%omg&gcggﬁéﬁ%&\}\é)ﬂehre %%E?(ﬁglela%}\;}er shell 300, and the produced gas
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and noves upwards in the gas discharging space. During the upward novenent,

t he gas siaplylisdribeibelowcool ed by the cool ing panel 8 and then discharged
fromthe gas discharging port N5. 25The operation of the gasification
f Udnace adcanabtivater tsbirsmivot rmenidizsh own injectéd gto 2hengisifidagion i drpinperidhiserghbibd
bel ow. nozzle 1, and the gasification reaction takes place in the gasification chamber. The reaction
product contains a gas (including CO, H,, H,O, CO,, CH; and so on), melted and unmelted
carbon-containing ashes, and a small amount of other components coming with the raw fuel. The
produced high-temperature gas and the ash pass downwards through the cooler 9 and the gas
20  guiding pipe 10 so as to be cooled. Thus, the temperature of the gas and the ash is lowered, by way
of example and without limitation, the temperature is quickly lowered from a temperature of above
1300 degrees centigrade so as to solidify most of the melted slag. The solidified melted slag, the
unmelted solid materials and the gas enter into the water in the slag discharging chamber, and then
the slag is discharged from the slag discharging port 7 and the gas is discharged from the gas
25  discharging port N5 communicated with the gas discharging space after coming out of the water.
The gasification furnace according to another embodiment of the present invention will be
described below with reference to Fig. 2.
As shown in Fig. 2, the gasification furnace according to the present embodiment of the
present invention further comprises a cooling panel 8. For example, the cooling panel 8 may be

30 cylindrical. The cooling panel 8 comprises a cooling panel water inlet N7, a cooling panel cooling

panel water outlet N8, and a cooling panel passage communicated with the cooling panel water
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A coal -water slurry and an oxidizer are injected into the gasification
chanber through the nozzle 1. The produced hi gh-tenperature gas and the ash
pass downwar ds t hrough the cooler 9 and the gas guiding pipe 10 so as to be
cool ed. Thus, the tenperature of the gas and the ash is 30 | owered, by way
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wi t h a%P(ﬂWérto pEsentdhe gts from egfggna e ﬂ&%ﬁ%&@\ﬁ%}éy& eeqli wgﬂ%@%’n@ﬁ? L%ﬁfh
of ag snﬁbﬁcharging pipe (i.e. gas discharging port N5) passes through the
gas gu? §i g pipe 10, so that the gas discharging port N5 is comuni cated

Wi th the URPGGLWROH FRN 20%as tdiGcrfiRE MHo96NABIRSE SPUE prihdipRNOUIE RRural water
understood that, for "exanple, because the cooling panel 8 is fitted in the
gas gutiffuhgiol) b atfdgedBB, HRp&oliag pandl wher @oINNMG lpeneal inda t@veriprii@nofticed
with the outer bottomwall of the 20 outer shell 100 via a nenber such as a
t elfsi oepoliog ppiaed §i ayl thicoolty panel watot eutled N8 is ldcated e ae xppgyIperton aflibe peadingnt
invention, as shown in Fig. 3, the lower end of the gas guiding pipe 10 is
ext endemeh| ow t he liquid |l evel of the cooling water in the | ower shel

|328’e| ag? le?%ﬁ% aéttltée? E?sﬁ' 1%1%?1?%&1%23 lsaﬁcg(frlfhs l@?ﬁ}eegm (?(ﬁr\ﬁ%ntt QF tlllei %}Jeisgnt
invention shown in Fig. 2 may be the same as those described with reference to the above
embodiments shown in Fig. 1, so that the detailed descriptions thereof will be dmitted here.

20 According to this embodiment of the present invention, the ash from the gasification chamber
falls into the cooling water in the lower shell 300, and the produced gas enters into the gas
discharging space after leaving the gas guiding pipe 10 and moves upwards in the gas discharging
space. During the upward movement, the gas can be further cooled by the cooling panel 8 and then
discharged from the gas discharging port N5.

25 The operation of the gasification furnace according to embodiment shown in Fig. 2 will be
simply described below.

A coal-water slurry and an oxidizer are injected into the gasification chamber through the
nozzle 1. The produced high-temperature gas and the ash pass downwards through the cooler 9
and the gas guiding pipe 10 so as to be cooled. Thus, the temperature of the gas and the ash is

30 lowered, by way of example and without limitation, the temperature is quickly lowered from a

temperature of above 1300 degrees centigrade so as to solidify most of the melted slag. The
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251 n this enbodi nent of the present invention, the water outlet 101 of the
gas guiding pipe 10 may be forned in the inner wall of the gas guiding pipe
10, or formed in the outer wall of the gas guiding pipe 10. Q her
structures and operations of the gasification furnace shown in Fig. 3 may

be the s as those shown i he. above enbadi nments in.Fi 1 and F g., 2,
o0 t hesolie Rttt it Pomeleh S RS bt gt et dhe Wb op dhitad

t hrou -hi it [ o A | e ' "L aq@Ne
e Rl SBRRE T 80 0 ARGRIRAHTT e S SRORBERIL I
"SONMe RXAMRAESd frofE@BLat BREhARRB PoltOW Bfterd @@driNetntoSthe ad HisharFBE PRl frorR’
characteristic described in connection wth the enbodinent or exanple is

i ncl udihd ghgtlink ayset 1 00 beidpaolsdrtly the cevtimgpheel 3t t he present invention.
Thus, the appearances of the phrases such as "in sone enbodinents,” "in one
5 énbodi néhe gasifi¢atioarfumabo adaveding to stilharpibartesrbodicaenh|o the pieperd ineextion wall "

i exanple," or "in_sonme exanples," in various places

"in a specific ,

t hr ougle‘o‘@eESCIiﬂ?ﬁdsbeLOd\éE’Ftpir%fﬁ’Eqnﬁ?ltoaﬁlé- $hot necessarily referring to the sane

enbodi ment, or exanpl.e of .t he esent. i nvention unther ; articular
T e R T s

f eat ur es, Agt

facteristics m
suita i r : i : S
Sl e TR RoBRsCl OB BN, Ul SSRGSk Bl

appr ecTiad @dliby phid S@ofilptikésaticdoling Ppencditatdr hidlbt Ne @biiug pend) edisrantlst N@angot
be construed to |imt the present invention, and changes, alternatives, and
mold) f | xetoling pace pasregerecteminicatad vatiizbel codimgpangltwasertinkge Pdranid tige ¢aobing ppieli t |
princi pl es and_ scope of the present invention. 15 Wat is clainmed is: 1.
A gasioo8ag paiel Pigksi gedet Ndnpr i si ng: an outer shell having an outer

o o S BB B s 5 AT S R
| 20 PR 80364 LT SREYL I SIE Luieh 035 @ S361AEHREL D SoSTbR

and f afpaBdb@ivean tPcoding panélmand ds, guddiflg dipel T EMheSgrs | dischbiigh®t port N5 is
corresponding to the outer shell outlet folioed at a bottom of the inner

shél | , coandunisatédiyithaatupgebyortiomefitircagas disehirgingwspace. &or exdnplg, avehgth of a gas

discharging pipe (i.e. gas discharging port N5) passes through the gas guiding pipe 10, so that the
gas discharging port N5 is communicated with the upper portion of the gas discharging space. It
should be understood that, for example, because the cooling panel 8 is fitted in the gas guiding
pipe 10, the upper end of the cooling panel 8 can be connected with the outer bottom wall of the

20  outer shell 100 via a member such as a tension rod passing through the cooler 9.

In one example of the present invention, as shown in Fig. 3, the lower end of the gas guiding
pipe 10 is extended below the liquid level of the cooling water in the lower shell 300, and a lower
end of the cooling panel 8 is located above the liquid level of the cooling water in the lower shell
300.

25 In this embodiment of the present invention, the water outlet 101 of the gas guiding pipe 10
may be formed in the inner wall of the gas guiding pipe 10, or formed in the outer wall of the gas
guiding pipe 10.

Other structures and operations of the gasification furnace shown in Fig. 3 may be the same
as those shown in the above embodiments in Fig. 1 and Fig. 2, so the detailed descriptions thereof

30  will be omitted here.

b 1Y

Reference throughout this specification to “an embodiment,” “some embodiments,” “one

13



10inlet and a cooling water outlet; a nozzl e di sposed at the tops of
the outer shell and the inner shell so as to extend into the gasification
chanber through the outer shell inlet and the inner shell inlet; a

| ower shell connected with a | ower portion of the outer shell, defining a

| , ¢ch th i d | t t f
oY NS, RO Rl aé{h%”%fn N B Ea TR e R TR S
upper AOLAIR PfufeThaltEL Blentd Sk METorGhbrerACEBL AL HARELAGAIAD

chanber 1s nica ag exhausting er via e out
shel | tﬁé‘@nﬁfodﬁ%‘ctdi‘%xhﬁﬁ%r 15571H§lhhed3}ﬂ htefeastebn%%?ﬂl&fdnﬁé}ﬂr&%)@.ﬁlﬁl\é bh t@p&%&r
bottomwall of the outer shell around the outer shell outlet, and having a
cool i nigvaamaadhus,othee dpjidasaneésn of ahe gphiaes watterasi fih estomealembadmmtse?r “Watone
outlet; 20a p03|t|on|ng menber di sposed between the inner shell and an
i nifer dyohadgmentd] [inofn temebagiment,”s Hial anotbﬁrrde@ngé@,” j i oﬁnngxqgnmié,”delnu fi spgeifin
upper end copnected W th the CQOIer and Iende downward in
the sI¥§ al%t | TG SRR RS RIP IS e e VALQYse P %S \g%f’ (ftj‘tpt PeSita CRURR ATF Pt

wat er e ssa ?e%tq %\/ﬁ | C[f%dsa{n% e%%ﬁéx?ljneanort? 9%3 fgtH{: %h%gnt D&utiod, ﬁérmopé et

and a water ar e nmuni ca e COO Ing water passag
respeckk \fﬁ{’déular Feandd GARIES MtQTIS, %Qﬁﬁﬁc@ﬁ&ﬁ@%é‘}g b& Qofibfed ih: an%ft%l@

the inner shell conprises. an upper header being anhular so as to fine
t he Inﬁaﬁneshﬁd)ﬂedrﬁh(ﬁ‘b;em’boﬂmtsd}&ﬁd@plebel ng annular so as to defi ne the
i nner shell outlet; and plurality of cooling pipes extended side

bylGsi de i Altaﬂuglpemaﬂmmn@pdmtmve Wherr giownt and BScréedsit ofouddibé aprretinted

pi pe connected with the u | ower headers respectively. 3. The
gasi ¢ (oaitoansills gb@ea?ewwaam@ga%@@e@ peiments g8 Rt beccoprrend torami s preaend

| over 1?19(9 %on and changes, alternatives, and modifications can be made in the embodiments without

departing from spirit, principles and scope of the present invention.
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is configured as an annul ar pi pe. 4. The gasification furnace according
to claiml1, wherein the cooling water inlet is positioned in a |ower
portion of the inner shell, and the cooling water outlet is positioned in
an upper portion of the inner shell. 55. The gasification furnace according
to cla&&h%, erg%q the outer shell conprises: an upper cover; a |ower

cover ; 15 clalmedi¥-ai ght cyl i nder defining two ends connected with the
upper cover and the | ower cover respectively. 106. The gasification furnace
according to claim1, wherein the |ower end of the gas guiding pipe is

ext ended lpeA?g\éiﬁcdﬁioﬁlﬁﬂaée@‘é&hp@gingom ing water in the |ower shell. 7.
The gasification furnace according to claiml, wherein the cooler is an
annul ar phabeteasttllt e ingednesutausheR tinletsfoeraad hgatopcbfabe antensirlll @ anghtérl shtll
slot extended in a circunferential direction of the annular plate. 158. The
gasi f i odlet nmed phabetons ebthdiontgr sleellel ai m 1, wherein the cooler is an annul ar

pl ate, and an opening. directjon Qf the water, outlet of the coqler i

ori ent cd BBARSSSH KD 1 Oispescdein R aRRedofPart Gom e RteE) el idlines o
hori zont i rection. . LT i ficati J cq a |G aim
1" L SRR s, s, S BT IR BAGRSL 0yl o

'S an ann ni ng i'on 0 he
wat er @phbeht @fotpt&%@ BRNL ShelIS ahd G (RRH SEPVBINRT EorRRBoRANE R 8 JuBMBRES oftlet 20
away froma center axis of the annular plate. 10. The gasification

f ur nac@ried ar bA@nt of thk aindr dhelll el RASbridatedibyc MEmbahe eatiiavig coptingmatdrar
trough nounted on the outer bottomwall of the outer shell around the outer
shidl | iolet hed a gpalingefdteri ovglean annul ar groove; and an annul ar

insertion plate defining an upper end nmpunted on an qujer bottomwal| of
t he i nner a%ozzle disposed atgthe topspopf the outer gﬁéip an(ij the inner s e{l so as to exten\gamto t%e

gasification chamber through the outer shell inlet and the inner shell inlet; '
a lower shell connected with a lower portion of the outer shell, defining a slag exhausting
chamber therein, and having a slag exhausting port formed at a bottom of the lower shell and a gas
15  discharging port formed in an upper portion of a side wall of the lower shell, wherein the
gasification chamber is communicated with the slag exhausting chamber via the outer shell outlet
and the inner shell outlet;
a cooler connected with an outer bottom wall of the outer shell around the outer shell outlet,
and having a cooling passage formed therein, a cooler water inlet, and a cooler water outlet;
20 a positioning member disposed between the inner shell and an inner bottom wall of the outer
shell; and
a gas guiding pipe defining an upper end connected with the cooler, and a lower end extended
downward in the slag exhausting chamber, wherein the gas guiding pipe has a cooling water
passage formed in a wall of the gas guiding pipe, a water inlet and a water outlet which are
25  communicated with the cooling water passage respectively.
2. The gasification furnace according to claim 1, wherein the inner shell comprises:
an upper header being annular so as to define the inner shell inlet;
a lower header being annular so as to define the inner shell outlet; and
a plurality of cooling pipes extended side by side in an up and down direction, wherein two
30 ends of each cooling pipe are connected with the upper and lower headers respectively.

3. The gasification furnace according to claim 2, wherein each of the upper and lower headers
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25shel |l around the inner shell outlet and a |ower end inserted into the
annul ar groove. 11. The gasification furnace according to any one of
clainms 1-10, further conprising: a cooling panel having a cooling panel
passage, a cooI ing panel water inlet and a cooling panel water outlet which
are canmmuni d with the cooling panel passage respectively, wherein an
upper &g r‘f %?%PF% Bénel is connect ed with the outer bottomwall of
the outer,shg aéaslftcf;@ %L bR BAE cllitn | %ﬁe‘?&n?ﬁeeéooilgg o385 i BGiBhge SO
ere S

as to define scharging sp et ween he gas chargi ng

port i3 ;Q8WBLEYG& SCkhWidddr a{buumaﬂhe E%liﬂgc’@at@xf oultREisPSitiofbFHNANPpBOpTREE €.
12. The gasification furnace according to claim1l, wherein a [ower end of

t he cagflthe\gnpeshell. i s | ocated below the liquid | evel of the cooling water in
the lower shell, and the | ower end of the gas guiding e is | ocated above
thé |i qui 8 Thavssifishtiohirase hégogding teeelainn 1t weereio s o 1 cgmprisephe

gasi fication furnace according to any one of clains 1- 10 further

conpri si @ UPPT §9¥PBol i ng panel having a cool i ng panel passage, a cooling
panel wat ez) i nl et and a cooling panel water outlet which are comruni cated
with the 60T aveﬁa% passage respectively, wherein an upper end of the

co0l i N9 PaNghiohP ARMPALASNIKD dilE oOcBlo OIS OB Wildk cBler SR @MUIBGcS Boldk.

the cooling p Is fitted” in the gas guiding pipe so as to define a gas
di schakgiedgveipace therebetween, 10 and the gas discharging port is

comuni cated with an upper portion of the gas dischargi ng space. 14.
TH® gasi f bcEhé gasification dernace avcdiding to clainailmwi@reimther lewgr gnd ofwthe gasdgwdinghe
cooling panel is_|aqcated above the liquid ]eve of t e cooling water in the
| ower Ripeisiextegded belaw adigaid leel ‘ﬁf’o?lﬁf&g vatsr gdherlase is | ocat ed bel ow t he

| d | ft | wat t
g:aglu:‘ i ca’ta io h‘fog?s %38’33‘&%‘?‘% %Cﬁof(fé)n%?a‘flﬁﬁ%illom%r?g\ ﬁleacoﬁ fef s £y nnul r I??E]tg Nt er
out | ett@ e Watehdul &8s ggﬁﬁ%&@w& furahg apgm&ta{aeann h%ﬁ@ﬁm?ér&ﬁiéﬂﬁﬁé&f&h'o@'

wal | t he gas qui pl pe an strl uted In an up and down direction
and a tﬁba@uﬂ;@metl al direction of the gas guiding pipe. 16. The

gasification furnace according to claim1l, wherein the cooler and the gas
guisdi ng pBpEhagssificatien fianhge ool to2@aim 1, wherein the cooler is an annular plate, and

an opening direction of the water outlet of the cooler is oriented towards or away from a center
axis of the annular plate in a horizontal direction.

9. The gasification furnace according to claim 1, wherein the cooler is an annular plate, and
an opening direction of the water outlet of the cooler is inclined downward and oriented towards or

20  away from a center axis of the annular plate. |

10. The gasification furnace according to claim 1, the positioning member comprises:

an annular trough mounted on the outer bottom wall of the outer shell around the outer shell
outlet and defining an annular groove; and

an annular insertion plate defining an upper end mounted on an outer bottom wall of the inner

25  shell around the inner shell outlet and a lower end inserted into the annular groove.

11. The gasification furnace according to any one of claims 1-10, further comprising:

a cooling panel having a cooling panel passage, a cooling panel water inlet and a cooling
panel water outlet which are communicated with the cooling panel passage respectively, wherein
an upper end of the cooling panel is connected with the outer bottom wall of the outer shell, the

30 cooling panel is fitted over the gas guiding pipe so as to define a gas discharging space

therebetween, and the gas discharging port is communicated with an upper portion of the gas
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discharging space.

12. The gasification furnace according to claim 11, wherein a lower end of the cooling panel
is located below the liquid level of the cooling water in the lower shell, and the lower end of the
gas guiding pipe is located aboﬂfe the liquid level of the cooling water in the lower shell.

13. The gasification furnace according to any one of claims 1-10, further comprising:

a cobling panel having a cooling panel passage, a cooling panel water inlet and a cooling
panel water outlet which are communicated with the cooling panel passage respectively, wherein
an upper end of the cooling panel is connected with the outer bottom wall of the outer shell, the
cooling panel is fitted in the gas guiding pipe so as to define a gas discharging space therebetween,
and the gas discharging port is communicated with an upper portion of the gas discharging space.

14. The gasification furnace according to claim 13, wherein a lower end of the cooling panel
is located above the liquid level of the cooling water in the lower shell, and the lower end of the
gas guiding pipe is located below the liquid level’ of the cooling water in the lower shell.

15. The gasification furnace according to claim 1, wherein a plurality of the water outlets of
the gas guiding pipe are formed in an inner circumferential wall of the gas guiding pipe and
distributed in an up and down direction and a circumferential direction of the gas guiding pipe.

16. The gasification furnace according to claim 1, wherein the cooler and the gas guiding pipe

are integrally formed.
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