4 JULY 2005 SPECI FI CATI ON TI TLE OF THE | NVENTI ON FI REPROOF STRUCTURE AND
| NSTALLATI ON METHOD FOR PROTECTI NG WATER Pl PES BACKGROUND OF A UBLYNREDSTI ON
Fi el'd of ‘the Invention The present invention relates to a fireproof
structure and installation nethod for water pipes used in heat exchangers
in incinerators, boilers and the |like which protects themin high
tenperature gas environnents. Description of the Related Art Water pipes

are installed inside of trash inciner boilers and the like to cool
the high tenperature gas environment %ﬁﬁgﬁg%Q%g%Pﬂheat exchange, and those
wat er pi p&IThEveFbTEE IvENxztoar] from not only the high tenperature gas
envi ronne h i romflyin ash _and corrosion by the
instalIat?gﬁEgg69%r§%$§E§E%éwhﬁp(ﬁN%q JoN MEZEPROFERs PROCECTE BNG A ATER
i nsi de of PERBSf urnace walls. Such conventional fireproof structures, as
shown in Figure 9, have studs 14 protruding fromwater pipes 10 on the

conbustion chanber side of the water pipe wall, in other words, the side
i N cont acBAUKEROUNINeOFiTHE (INWENTAONr € gases. Al so enpl oyed are sleeves 19

enbedded i pskde-the fireprqof castable 12; the foregoing studs 14 inserted
into theF%€%%V§§ %hft#ﬂﬁg%§?8nheld by the foregoing fireproof castable 12.

The foregoi ng The apreaeintcasvaht eod 2r&Dit @i NS %i@dr@?k@@feéﬁiﬁ%ﬁé%elgn%h
hem cally stable. The foregoing studs I4 are

thermal cgn i\t [ )

made of s_ta%felsa\s@lsc%ﬁegri&%}g?e Pal et and e 1568y és hoat apechantenst ier ani ¢

materi al . iSzinkEiteavses bb lprot @od the fiMeL@Iik® protects them in high
temperature gas environments.

Description of the Related Art

Water pipes are installed inside of trash incinerators, boilers
and the like to cool the high temperature gas environment or perform
heat exchange, and those'water pipes have been protected from not only
the high temperature gas environment, but the abrasion from flying
ash and corrosion by the installation of fireproof tiles or fireproof

castable structures around inside of the furnace walls.

Such conventional fireproof structures, as shown in Figure 9,
have studs 14 protruding from water pipes 10 on the combustion chamber
side of the water pipe wall, in other words, the side in contact with
the high temperature gases. Also employed are sleeves 19 embedded
inside the fireproof castable 12; the foregoing studs 14 inserted into

the sleeves 19 that are held by the foregoing fireproof castable 12.

TheforegoingfireproofcastablelZcmntainsSiC,whichexhibits
high thermal conductivity and is chemically stable. The foregoing -
studs 14 are made of stainless steel materials, and the sleeves 19
are made of ceramic material. Said sleeves 19 protect the foregoing

studs 14 from corrosion by the waste gases and further serve to prevent

LT e



studs?14 fromcorrosion by the waste gases and further serve to prevent |
JULY 2005 the fireproof castable from cracking and chippi ng of & Juner oos
studs 14. This structural nmethod for fireproof structures using fireproof
castable materials was disclosed in Japan Patent Publication Hei 8-21688
(1996). Also, Japan Patent Publication 2000-167816 proposed a fireproof
tile using Si C and ot her ceram c raw materials. Figures 10 and 11 show a
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fireproof in roof tiles disclosed in that invention.
In that st%%#&?%wfﬂ X igLiE‘?% ‘ir "h CAAFEERAL AR FBILEEs 0 £6 dpaciugg uds

proj ecti ng-4angi ng rrenbers 15d, and sai d hangi ng nenbers 15d affix
fireproof tiles 13 with nmortar 20 on the high tenperature gas side of
wat er pipes 10 through the projecting hanging nenber. As is shown in the
side view, Figihésiatructiuraangtingd Memrberseprimd s*oﬁ@dt&@ﬁ%h@ Fapegroor

support heQktaand sakdr-kashap IQC %@ﬁ%s@d‘)\ihdﬁaasulo %{%ﬁ gcﬁé%tthggeégf

fireproof tlles from above, are equi ppe
However, thé?l ﬁrsébl &#P® th the above described fi reproof castable is that
because it is of irregular dinensions, being coated or sprayed directly
onto the walls ?f t he wat er pipes t he durability of the resulting
fireproof st r ubtiiPe FPEINBRE oS PHBL &Cahi o2 080f 37 § bams opoisedt @ fidsebpoo

massi vel y tlillakesanaystr 00l lapse. céé%&xhlé ey Gt AiRg 5 f 'E"leg%:%%f lﬁt 5H8tH €
conprised pf the externally formed and nanufactured fireproof 't
descri bed *aB8ve 1 EFRR°T 8ﬁéHCH’1§e UEfag thenbreepsraf hades éb%ééllpéﬂ@l i that

dur abi |'i ty,nvshbi,ldmi any of themfall off,

In that structure, fins 11 that join adjacent water pipes 10
include projecting hanging members 15d, and said hanging members 15d
affix fireproof tiles 13 with mortar 20 on the high temperature gas

side of water pipes 10 through the projecting hanging member.

As is shown in the side view, Figure 11, said hanging members
15dcompriseanIrshapedsupporthook,andsaidL*shapedhooksprovide
support by inserting the fireproof tiles from above, which are

equipped with attachment holes.

However, the problemwith the above described fireproof castable
is that because it is of irregular dimensions, being coated or sprayed
directly onto the walls of the water pipes, the durability of the
resulting fireproof structure becomes unstable; after a few years,
it tends to massively flake away or collapse. With regard to the
fireproof structure comprised of the externally formed and
manufactured fireproof tiles described above, even though the tiles
thenmselves have excellent durability, should any of them fall off,
the water pipe can be directly exposed, and to be damaged by the high

temperatures and corrosive gasses.



’he water pipe can be directly exposed, and to be damaged by the high
:ere}perat‘urgspand corrosive gasses. 2 4 JULY 2005 In particul ar4 juhan200sd
in the stoker-type incinerators where the outlet tenperatures can reaCE to
an extrenely high 1000C, difference between the thernal expansion of the f
support menbers for the fireproof structures using the foregoing fireproo
castables or fireproof tiles, and that of the fireproof structure, causes

, . . do
Kk to for . Sonhustion gases can invade and subsequently corro
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i f r r; ect | vater pipes installed on the water "pipe
I/v:ellr legrg;) Itlﬁieééclgén%ulgjt]{“gnmgratggs% léggs%léf)]fno?' trash incinerators, boilers or

i i i i foll ow ng. The
ot her conbustion equipnment. It is characterized by the e
fireproof structure is configured by a double-layered structure consisting

an outer |layer water pipe
of SUM\JARIY OF THE T NTTON

Thepresentinventionaddressestheproblemsassociatedwiththe
prior art. Its objective is to provide a fireproof structure for
protecting water pipes and an installation method employing a fire
proof structure which, even in the case where it falls off, does not

- leave the water pipes suddenly exposed, and even if said fireproof
structurescomesintocontactwithhightemperaturecombustiongases,
the fireproof structure assures protection for the water pipes and

support members.

At this point, the present invention, in order to resolve these
problems, provides a fireproof structure for protecting water pipes
installed on the water pipe walls of the combustion gas side used for
trash incinerators, boilers or other combustion equipment. It is
characterizedknrthefollowing.Thefireproofstructurejj;configured
by a double-layered structure congisting of an outer layer water pipe
protective structure facing towards the combustion gas side, and an
inner layer water pipe protective structure provided between the
outer layer water pipe protective structure and the water pipes. The
outer layer water pipe protective structure and the inner layer water

pipe protective structure are formed from different materials. The



protective structure facing towards the conbustion gas side, and an inner

| ayer water pipe protective structure provided between the outguLYa2®05

wat er pipe protective structure and the water pipes. The outer |ayer water
pi pe protective structure and the inner |ayer water pipe protective
structure are fornmed fromdifferent materials. The 3 4 JULY 2005 outer

| ayer water pipe protective structure is conprised of a fireproof castable
or firepraqof _ti n he inner |ayer .water pipe protective structure is
sel ect ed ?%gﬁ%ahg a d?%%e%é%ﬂ§?ﬁ?“1 STF 5§5B8€?ﬁ%5ﬂ%ﬁ6§WF}58ﬁ Pfr epr oof
cast abl e. Ffeppresertstianlenti ofi reghaiact e &z ethdyhriotied DPyar GaRIEs 1 pe

| ayered fi.n St cqver ter. pipes,. each derivin fireproof
propertie?rEE%%?%Y§f%?€%¥%§ﬁ%§fhﬁfggf%%gogFggsaa%% 9 GEBPEdtt ohhe ¥
corrosi onSRAdYabY adebPs ity tde Hiirgproefperatabeegas environnent. The
foregoing fireproof tile exhibits high durability due to its high specific
density and uniformdensity distribution. The foregoing fireproof castable
i s easily instalfderesint shoengion, thiractéribred mynipreyitihegwat @sulpigpes

are not suddepby exposeshs Rudbelro the eped, ] cl i ng deposit has
a t her nal ansi on rate that isrginilg€&§% thaf!g?%gﬁé %gg%rg%fti%qu

ex
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fireproof Th&aﬁﬁ%gloqn_g_ ffk&gpéon cg%%ggig’ isa'r]e:(jatsfill%efrqs(s)i?gllceat'is,t ggldesl';c;ufdhgg:nal
fall off or crumble, the water pipes are not suddenly exposed. Further,
the aforementioned cladding deposit has a thermal exXpansion rate that
is similar to that of the water pipes to thereby provide assured

protection without cracking.

These fireproof structures can be used in the following
combinations, for example, (in the order of outer layer water pipe
protective structure —- inner layer water pipe protective structure)
fireproof tile -- fireproof castable, fireproof tile -- cladding
deposit, fireproof tile - thermal spraying deposit, fireproof
castable -- cladding deposit, and fireproof castable -- thermal

spraying deposit.

Thus, the problems with the prior art cited above may be resolved
by using these combinations of materials, to provide assured

protection of the water pipes.

Theuseofsﬂiiconcarbide,orhmndedsiliconnitrideandsilicon
carbide is recommended in the foregoing fireproof tile and fireproof

castable to improve their heat exchange efficiency. High corrosion



Sprayi ng deposit. Thus, the problens with the prior art cited above may be
resol ved by using these conbinations of materials, to provi de4 dthy 2005
prot.ecti on of, the water pipes. The use of silicon carbide, or bonded
silicon nitride and silicon carbide is recommended in the foregoing
fireproof tile and fireproof castable to inprove their heat exchange
efficiency. High corrosion 4 a 4 JULY 2005 resistant nickel-chrone, N

based al | qy,.: el are reco nde r the forgaing cladding or

t her mal sg%ﬁi%ﬁak éﬁ%@#%%fjﬁﬁgphegyg§¥¥%%a OX%émiEW%ﬂﬂ$€na¥%1%%5W@@Pé?ﬁzed
by the fifoapitbef fergattureladsired load therthe wateyipy pepdilts.in stoker
type incinerators having a furnace outlet tenperature of approximtely 900
to 1200C. Yet another aspect of the invention is characterized by the
fireproof strudbOfFketsesbdor ahahsatiovepipes Df Stakertdniped bRCkRerators

havi ng a fryrBaeso pWd Bl 8PEL i,.nat 90 to 1200C at the
uppernnst_fi[ggrgof strJEtur25?%9{ﬁ%P%Bﬁﬁﬁégékgg}fiéé‘%ﬁ%?h%?E%? &¢t THFC t he

i nvent i on*P§1RREFERTRAPY&RIiTmIERRRCe PRELELitsaDe rottketofi sprppriond thatyed yo 900
to 12001 at, {hggoupper nost fireproof structure in the furnace. The outlet
tenperature in furnaces neans generally the tenperature in the uppernost
part where the fireproof is applied in the furnace. These inventions are

appl i cabl e espgg&a#ﬁa%géy'ég rLnaces 'ﬂ t he i.dely spread stoker type
i nci nerators, Wwhich are operating a% hi gh’ent+on s characterized Dy the
fireproof structure used for the water pipes of stoker type

incineratorshavingzafurnaceoutlettemperature<mfapproximate1y900

to 1200°C at the uppermost fireproof structure in the furnace.

Further another aspect of the invention is characterized in that
the furnace outlet is approximately 900 to 1200°C at the upper most

fireproof structure in the furnace.

The outlet temperature in furnaces means generally the
temperature in the uppermost part where the fireproof is applied in

the furnace.

These inventions are applicable especially for furnaces in the
widely spread stoker type incinerators, which are operating at high
temperatures. If the inside of the furnace is high temperature, the
thermal expansion is huge. In such case, there is a big difference
in the thermal expansions between the supports provided to the water
pipes, and the fireproof structure. This causes cracking and damage
to the conventional, single—layered.fireproof'structures, and allows
holes to form in the water pipes. Accordingly, the above described
double-layered fireproof structure, provides assured protection of

the water pipes even in high temperature gas environments.



tenperatures. |If the inside of the furnace is high tenperature, the

thermal .expansion is huge. In such case, there is a big differgottY 2005 he
t herrmal expansi ons between the supports provided to the water pipes, and
the fireproof structure. This causes cracking and danage to the
conventional, single-layered fireproof structures, and allows holes to
formin the water pipes. Accordingly, the above described double-Iayered
fireproof structure, provides assured protection of the water pipes even
in high tenperature gas environnents. 5 4 JULY 2005 Further, another aspect
of the inventiBurtlsechanatherizzpdchyoit hae ﬁnvree;;trl@@fl§bhu@b@i‘;6ri9éd by the
protectin i PLOVI of castable for
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fireproof 2% AR EL Mt Her 1ERgaT! Phepe oof ti I es when dealing with areas

where there are bends and projections in the water pipes, such as around

manhol es (openi.ngs for worker ress), air ducts and openings for the
i nsertion of %ﬁrﬁéngﬁﬁﬁﬁﬁeﬁ‘flo%rtﬁﬁe?aﬁlJlﬂstaéri@tth@P aspéctemfodtiay

i nventi onin elrabeSwit@rd thbi w00 psé et 4 £ F QI 1ArPLeMbE BY MBLRI 1, P
which is charac erlzgstdl as follows. The fi re}troéf struicjture 'S |lr)1£tuz%l ?\gd in

a stoker Y& IS 5?p6§ﬁi°£hc?1%&abal%§@§ﬁ&§r yhanr fipepreef thicldsowden part

of the i nwxliwgl vioh dreesf uhapscaheaBthidiBefbaind pY6H ¥R &hs RinPEhe water
installed in the area around and

t ect t for th
Phe Tower Brey 5t Be' St &fed B6e 0 A imssm ot esith abt 6 Sucts,

and openings for the insertion of measuring egquipment.

Further still, another aspect of the invention relates to a
fireproof structure for protecting water pipes, which is
characterized as follows. The fireproof structure is installed in
a stoker type incinerator which has a secondary air duct at the lower
part of the inner wall of the furnace, and the outer layer water pipe
protective structure for the water pipes, installed in the area around
and the lower area of the secondary air ducts, is a fireproof castable,
and the inner layer water pipe protective structure is a cladding

deposit or a thermal spraying deposit.

The foregoing stoker type incinerators use primary dir which is
supplied from the bottom of the furnace and secondary air which is
supplied from the lower area of the inner furnace walls. The secondary
air is used to control combustion. Further, it is often the case that
a complex water pipe structure exists at said secondary air ducts,
around and below them. Accordingly, it would be cost effective and
easy to install a fireproof castable, cladding deposit, or thermal

spraying deposit having uneven surfaces in such areas.



and the inner |ayer water pipe protective structure is a cladding deposit
or a thermal spraying deposit. The foregoing stoker type inci gLy 2008€
primary air which is supplied fromthe bottom of the furnace and secondary
air which is supplied fromthe |ower area of the inner furnace walls. The
secondary air is used to control conbustion. Further, it is often the case
that a conplex water pipe structure exists at said secondary air ducts,
around and bel ow them Accordingly, it would be cost effective and easy to
install a fireproof castable, cladding deposit, or thermal spraying
deposit havi ng Fumeten, sik fraeesitin buig b REB3SEofodb iHd %2008 Firdiery kb, t he

vicinity e, foregoi ng secondary ajr,_ducts, where harsh air blasts are
apt to cagégﬁghgﬁgf e?h%léjlgﬁh8§? ??kiEP FOES srastgengdkis damgepr dtetti on

of the watersspbpestbyrsempeoyhagratecitinarof ajher wit £pipeRebPratRchiivg an

structure; r C i osit,.or thermal spraying deposit.

Al so, anoﬁﬁggga%% %%q%# fh%ggng%?f%ﬁﬂfé & 5?%E?Eﬁi95$?r5§eﬁﬁggafFE%%?%EQ
struct ur e dePRSAL Peathermel airewyingederbhétwat er pipe walls are subject to
hi gh heat | oads, is configured by the outer |ayer water pipe protective
structure being formed by fireproof tiles and the inner |ayer water pipe
protective stritfdr 2Ry PEPREE o) Hheliageinggondeposhararteas zadt heried

sprayi ng depesibor Wilrhdchics, afd aRgrimit th@z?féaﬂgwh'bg@'t%ehﬁé{ef f{ﬁ%@t&% 5
fireproof _tiles in areas subjected to high heat |oads nmakes 1| ossible to
prevent dafEGE U delP A&t Birtadeass. tifechp §Howeed byods outedJegsriwater
f r equencypapenpirot emanee,sand tiirei BRI PPERAd K GA%Too¥et : pOOtNief agpect
of this inyenti.on is characterized EY t he .

infer layer water pipe profec ve structure being formed by a cladding

deposit or as a thermal spraying deposit.

With this arrangement, placing highly heat resistant fireproof
tiles in areas subjected to high heat loads makes it possible to
prevent damage or degradation due to the high heat locads, reduces the

frequency of maintenance, and minimizes operating costs.

Yet another aspect of this invention is characterized by the
outerlayerwaterpipeprotectivestructurebeingformaﬂbyfireproof
tiles, and the hanging members being provided on the water pipes of

the water pipe walls to hang the fireproof tiles on the walls.

Thus, by integrating the foregoing hanging members which
support the aforementioned fireproof tiles on the water pipes being
the flow path for the cooling water, there is no concern for heat
damage to said hanging members because they are cooled. Further, the
foregoing hanging members, being L-shaped or similar shaped hanging

members, prevent the tiles from falling off.

Yet another aspect of this invention is characterized by the



outer: layer water pipe protective structure being fornmed by fireproof

tiles, and the hangi ng nenbers being provided on the water pipeduely 2008
water pipe walls to hang the fireproof tiles on the walls. Thus, by _
integrating the foregoing hanging menbers which support the aforenentioned
fireproof tiles on the water pipes being the flow path for the cooling
water, there is no concern for heat damage to saidnganglng nenbﬁrshbecguse
they are co Ied Furth t.he foregoi ng hangi ng nenbers ei ng shaped or
Si myl ar sha‘i‘p g Ha Fré’r?’ﬁ’é’”r%ro‘b‘? ﬁ’tSFﬁ‘éC‘E‘ilfeeg’eF%rﬁofr@leldll?ﬁgféffﬁpr%f
anot her asyiéets, oénd hirmdmieptiomtsr phaeasterézed dyrrherdrd MLY% 2005,,

outer la I rotectlv ucture bein ormed by fireproof

tiles, y? ‘é%‘i»%o géags(reca\%atér B 5& epf’%f‘%]gfef%r§‘ttﬁgclf%tr‘"éeqnst¥(%r‘}?§d:awe and
fireproof thastabke, lanliyilhze wihitcknese ratge detaeerr ttha casBable and the
tiles is lying within the range of about 2:1 to 3:1. The conbi nation of the
foregoing fi reEroof tiles and the forgoing fireproof castable of this

i nvention servéBet eonpdraiieon i &bl Foyegahug t Ol prroteedt tiiheswaher tipe pes
with the ff'oﬁ.»@e&a?f fﬁ@@@&he,castt@%&@bxfpﬁﬁ gnf ﬁhﬁ eFXRASPhe LIS L0 the

event that one of the foregoing fireproo s® Case,
shoul d t hE8UERPEkRBYES 2PdtioPEPtede tflsr‘@gt@rr@lpes wephc&@e Chstratsiod bes tajske,

t han t he ZhéréﬁﬁCpfé&éh@mQNQhei@oﬁkgo§ﬁ¥e iﬂréﬁﬂwgﬁéﬂﬂ kgscfall OFfend he

t hi nnest areas e fi reproof castable covering the water pipes would
not be th?%egﬁbﬁ% TeReatett Lefe fabt&rotHhi pe from bei ng suddenl y exposed.
On the other hand, if the wall thickness ratio of the foregoing fireproof

cast abl e exceeflg

fireproof tiles
fireproof castable be less than the 2:1 specified above, should any

by the water pipes on the
Vé%% JJE%Q oulgogLénghefféggésra%lo of the f£2£301ng

fireprooftilesfalloff,thethinnestareasofthefﬁreproofcastable
covering the water pipes would not be thick enough to prevent the water
pipe from being suddenly exposed. On the other hand, if the wall
thickness ratio of the foregoing fireproof castable exceeds 3:1, then
the cooling effects by the water pipes on the fireproof tiles would
be diminished, which would in turn decrease the durability of the

hanging members of said fireproof tiles.

Accordingly, maintaining the foregoing thickness ratic at
between about 2:1 and 3:1 assures the protection of the water pipes

and additionally improves the durability of the hanging members.

Further, another aspect of this invention is characterized by
the outer layer water pipe protective structure being formed by
fireproof tiles, and the inner layer water pipe protective structure
being formed by fireproof castable, and the ratio between the

thickness of the fireproof castable and the radius of the water pipe
being set to 1 + @ : 1, and the value of the « ranges from

approximately 0.1 to 0.3.



be dim ni shed, which would in turn decrease the durability of the hanging
menbers .of said fireproof tiles. Accordingly, naintaining the 4QUeyo2005
thickness ratio at between about 2:1 and 3:1 assures the protection of the
wat er, pi pes and additionally inproves the durability of the hanging
nmenbers. Further, another aspect of this invention is characterized by the
outer |ayer water pipe protective structure being forned by fireproof
tiles, and the inner layer water pipe protective structure being formed by
fireproof castable, and the ratio between the thickness of the fireproof

castabl e and ttige radibsi0Ehi ha WRLEE oRi e Hei Py Sﬁﬁew & =+?f1€/5‘é%j’d%aa%? f he

val ue of the a ranges from approxinmately 0.1 to
ratio in Yhist?nVehti siimgflar Foathelcgsmerich thEarfprreEDNBGehypecﬂ: of ale 3),

simlar tDnﬁéketm&emtibnéb%ﬁcﬁfeEQQBQQr@FE%%tt o tth%ecalszg tler{ate Qngﬂ% Ll Qned
hat a fireproof € wat er

t t t he case
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foregoi ng water plpes to the surface of the fireproof castable. Further,

the fir lg i heId et ween _t oregoj ng fireproof tiles
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fireproofpdddes,e WaeCBurkach! bt aes #30llat D, gpfl mnufacturing, and
keeps |nstallat|on
Further, since the fireproof castable is held between the
foregoing fireproof tiles and the water pipes, by means of
appropriately selecting the thickness of said fireproof castable as
described above, it is possible to use flat fireproof tiles, which
facilitates installation and manufacturing, and keeps installation

costs low.

Further, other aspects of this invention relate to installation
methods for the foregoing fireproof structures of this invention.
The installation method for a fireproof structure for protecting
water pipes installed on the water pipe walls of the combustion gas
side used for incinerators, boilers or other combustion egquipment,
ischaracterizedbycmmprising:asﬁxucturalinstallationprocessfor
an inner protective layer for the water pipes to install one material
from a cladding deposit, thermal spraying deposit and fireproof
castable over the water pipe walls facing the combustion gas side;
and a structural installation process for an outer protective layer
for the water pipes to be installed upon the surface above the inner
protective layer for water pipes, a fireproof castable or fireproof

tiles, wherein the inner protective layer and the outer protective



costs low. Further, other aspects of this invention relate to installation
nmet hods .for the foregoing fireproof structures of this inventifguLYTP805
installation method for a fireproof structure for protecting water pipes
installed on the water pipe walls of the conbustion gas side used for
incinerators, boilers or other conbustion equipnent, is characterized by
conprising: a structural installation process for an inner protective

rial froma cladding deposit,

| ayer for 4th r.pipes.to install on t '
t her mal sé%géfﬁg%%eggggf BARF T i 98175 CECEEFSBF%”%V%ﬁtﬁqﬁﬁ%ﬁater pi pe walls
facing the conbustion gas side; and a structural installation process for

an outer protegtiye f.or the er pipes.to be installed upon_ the
surface above t%ggfn%ggﬁﬂﬁﬁ(;%g?FFv8¥?%§%ﬁ #%%eqﬁéPErlﬁi%hﬁfa%$qqﬁaﬁﬁrBﬁfan
cast abl e ansfpilépEdon methak fowher Birephm i mrencpuot ebdi wardrayel ngndatde

outer probeebkvenSté Jdd %2 ter, pL.pes_consi st .of differing
naterials% %Iso,na%other¥%sgg%th§¥§%réég?:%%g%Fi§E ?@ec‘%§%§¥€f¥%gasb§l%%
i nst al | at P6RInEPRoUFHRe R tqTsepbedflestr att atleerf orornettechi rguiphent, pi pes

i nstal | edcoRptheingt &f Mirkerwak! safathe i%%@ﬂ§5&:98n%§ocsé&e touiggt;:t?{ a
incineratqQrs, boilers or other combustion equi pnent, ™ conprising:a
fireproof LLRSPEBPE FHEENICAOVER PRrocEEen BiPAsYalls Aadtinge pheotonst hire

over the yabesi@épeandld £ihagirog et beleomuedi 0N A% 8bdes ARdagp1y rapr oof
tile |nstglﬁg§i9n Rrocess to agpl an ladheswe, such as nortar ‘or” the
like, on The shfTacdCErot MOHAredr bGF L5t 8B Bhe &d LeRerr ¥ ithef £ eqmuysit
tiles theresmabFey tdret themotther fasppedodftihis dhrverhi.on is characterized
by an installation nethod for a fireproof structure nentioned above,
Further, another aspect of this invention is characterized by
an installation method for a fireproof structure mentioned above,
further comprising: a water drain process to drain water from the
pre-formed holes in connecting fins joining the adjacent water pipes
aftarthefireprooftileinstallationprocess;andiaholeplugprocess

to plug the remaining holes after draining the water.

Theinstallationn@thodsnentionedabovearefbrinstallingthe

fireproofstructurefor;uotectimgwaterpipesn@ntionadpreviously.
Since these inventions involve first directly installing an

amorphous structure over the water pipes, it is possible to perform
such installations over the irregular surface formed by the water
pipes. Further, should the water pipes have complex shapes including
bends or projections, it is still possible to install a fireproof
castable for the outer protective layer for the water pipes and avoid
the need and associated costs of manufacturing several different

shapes/types of fireprcof tiles.

The inventions described above involve installation methods for

an outer protective layer for water pipes of fireproof tiles, and an

10



fturther conprising: a water drain process to drain water fromthe
pre-forned holes in connecting fins joining the adjacent water4 guUpYs200d t er
the .fireproof tile installation process; and a hole plug process to plug
t he remaining holes after draining the water. The installation nethods
mentioned above are for installing the fireproof structure for protecting
wat er pi pes nentioned previously. Since these inventions involve first
directly E%%%alng% n aforého s_sStructure over the water pipes, it is
possi bl e 0 pertormc SUch' FHst a1 it odvers kakd & -r FeguTae 59 ¢ beedd Gramd
by the wattde fpirppsooFucsiieshlshold Wnde waher fpi:@ﬁﬁock@\&ﬁilmrieélﬁﬂéﬁ?ﬁé

a

i ncl udi ng rojections,.it |s still possible to instal ‘
fireproofdegggggﬁgé 5§5Fﬁe586?%%“%ﬁ%¥§EFFvés| nghthREIhat et hilsssiand
avoi d t héhrexth rawrdssoeidat bk cestis fofe ineinetizat HEijB g sSpYef sdmeh f 81804

shapes! t yBesoohoti hepronl 14 168,q Theoinyeptions descrjbed ghove | pvol ve

i nstal | ati on nmet hods f an outer p ive'Tayer f 8V 1 5Ppaele?

fireproof PERFREMEAntR afhe Fredlivia2@08si faet | pratectihee Waayer dehifbgepr oof
castable. The water drainage from the fireproof castable held under the
fireproof tiles or cladding deposit or thermal spraying deposit is drained
through the holes in the aforenentioned fins, and after the drainage is

per for medep ek dhfigor AR 1R Baflfrkgs used to plug the holes. Thus,

having holes preformed in the foregoirng fins facilitates the water
dr ai nage. BRI EFR-DBESCRI PT120N0Fs § HE DRAVBNGS. &t gir £ £liriss emiss dSserRes6ki onal

view of a;fi&st; &readl Bt +f £10 i i an. _show ng_the _fireproof,
protectivé struiture fprgwater {ﬁ§§§§§9§§%ﬁﬁﬁgv ?é%%g%%%%gogé@ﬁﬁ5ﬁﬂp§ﬁfwv
of a second erfbuiiifeAtisACHARE sectional view of a second embodiment showing

the fireproof protective structure for water pipes.
Figure 3 is a cross sectional view of a third embodiment showing
the fireproof protective structure for water pipes.

Figure 4 is a cross sectional view at A-A line shown in Figure

Figure 5 is a cross sectional view of a fourth embodiment showing
the fireproof protective structure for water pipes.

Figure 6 is a cross sectional view of a fifth embodiment showing
the fireproof protective structure for water pipes.

Figure 7 is a cross sectional view of a sixth embodiment showing
the fireproof protective structure for water pipes.

Figure 8 is a rough sketch of overall of the fireproof structure
installed in a stoker type incinerator.

Figure 9 us a cross sectional view of a conventional fireproof
structure for protecting water pipes, which uses the fireproof
castable.

Figure 10 is a cross sectional view of a conventional fireproof
structure for protecting water pipes.

Figure 11 is a cross sectional view of B-B line shown in Figure
10.

11



the fireproof protective structure for water pipes. Figure 3 is a cross
sectional view of a third enbodi nent showing the flreproof ProYELY 2005
structure for water pipes. Figure 4 is a cross sectional viewat A-Aline
shown in Figure 2. Figure 5 is a cross sectional viewof a fourth

enbodi ment showing the fireproof protective structure for water pipes.
Figure 6 is a cross sectional view of a fifth embodi nent showing the
fireproof protective structure for water pipes. Figure 7 is a cross
sectional view of a sixth enbodi nent showing the fireproof protective
structure for water pipes. Figure 8 is a rough sketch of overall of the

fireproof r i J toker type incinerator. Figure 9 us a

Cross secP?%%gﬁﬁgig%?%Qﬁ%E%%ﬁggtgpgngﬁEFF CEHBogﬁWqﬂgﬁbre_for protecting

wat er pipes, whhcthisseecthen fid epaodfexwiasirmbbeerki qaerahQ-dS eALEA LRSI &
structure for protecting water

sectional _yi f, nvent.d.onal _fireprqof

pi pes. Fiaﬁﬁgwf%1P§e§8é?%§gigbﬁ?F%ﬁ%ﬂg%gﬁvf%ﬁ RS deed s $n EREn0.
11 4 JULYtEROOE BBETARLEDL DESCRhEHESN l@ia—ﬁl‘ilgePBEEnb ERRE[kd_ ENBC?L}I}\@NJ[ _ 5g_pgetg{u_fs
section l.aL.k V. p Ly enbodi nmept 0 i s.inyention
with ref \gfgﬁcr:}gél%toset gg%lggggﬁdﬁj%‘Fa‘%ﬁ%ﬁ%}"?wtesng\lfgr ne h%l%ﬁ% gﬁ%ﬂ‘_@‘?%{al?,e
shapes, r&fape v $Bsi tioristimndisethelr lagpsetisomly tihehpardscdesewhpadhidn t he

e”bOdinEn£§eaﬁéhﬁ%“mé%é¥wa$rd@ﬁénﬁﬁrpéggaof“%ﬁ%ﬁéy}akqgninventiOn I's not
limted only to the parts shown, e

Figure 1 is a cross sectional view of a first embodiment showing
the fireproof protective structure for water pipes; Figure 2 is a
cross sectional view of a second embodiment showing the fireproof
protective structure for water pipes; Figure 3 and Figures 5 through
7, show the third through sixth embodiments of the present invention

in cross sectional views.

In these embodiments, a stoker type of incinerator is taken as
an example for the installation of the fireproof structure. Further,
the outlet temperature of this stoker type incinerator is in the range

of, approximately 900 to 1200°C, and the furnace wall temperature will

rise to about 800%C.

In Figures 1-7, 10 represents water pipes, 16 the coolant flow
path, 11 the flat surfaced fins which connect and reinforce the water
pipes with each other in the horizontal or perpendicular directions;
wherein said water pipes 10 and fins 11 form the water pipe wall

structure 26.
12 represents the fireproof castable, which is primarily

comprised of SiC; similarly, 13 represents fireproof tiles, primarily

comprised of SiC. The foregoing fireproof castable 12 may be

12



are meant nerely for the purpose of illustration. Figure 1 is a cross
sectional view of a first enbodi nent show ng the flreprooflwcngngwmo5
structure for water pipes; Figure 2 is a cross sectional view of a second
enbodi ment showi ng the fireproof protective structure for water pipes;
Figure 3 and Figures 5 through 7, show the third through sixth enbodinments
of the present invention in cross sectional views. In these enbodi nents, a
st oker type, taken as an exanple for the installation of

f.] r at or
the firepr oo? l::Jt?n f?re Xlé‘ﬁ]‘lp fler Y PREABIAT '] SRsérRLar aver & sowtsider

type inci nératofefentinal berfaﬁ\@ef e wappkoxipgmt @halaaqgwtlgglgtogg hagg}ggnt he
n Figures

bout 8001
oo acent Bt ot SRETALY & Wrameat b3 Fa SRl TR Ene Yabrg bions s doed
fins whi cﬁa%m(ﬁﬁleaﬁ@isirmm (l;locéilhe;hwasﬁace,plapasmwéém&a&h yoéb%wilr(li)t; tﬂg
hori zont at, Of 2 RESPGRAHSY AL 81 §tﬁﬁ@%n ere'%o% s N o
8. ﬁ e Qitpgred

fins 11 formthe water pipe wa SLT UCT ure
fireproof fEtsrREMetidps dR /iy iprntdyi ¢ympamthe sad, osfreﬁnnﬂdai irhlsafhytods3,

t r f The faregoin
[ Feprool costanl o b S PLACRILLY naGARRELE Rt Xy Fufendlr B35 s,

sprayi ng THE G tasce tdder {Reabuit il led cithement # al o1 Lrtfteoe a@theshuee

wat er pi p%t@ﬂ(&lalolno%@gwhllt@f heddamhte O 1?Jléser@ﬁté&@3bt?15r{ aé’éedﬁh@otsgc
opposite to the ter and casting_the cast e to fi
space, ardP L AsEESuERt F @%eﬁQE&WFHQ fireproof tiles and castable, there is no

limit to the other ingredients such as SK, Si3zNg to improve heat
conductivity, or ingredients that improve durability or corrosion

resistance may be included as desired.

The first embodiment of the fireproof structure 254 according
to this invention, as shown in Figure 1, employs a plurality of studs
14 in sets of two and three, projecting alternately from adjacent
water pipes 10 at approximate 45 degree angles on the side where
fireproof castable 12 is installed. This structural arrangement
makes it very difficult for the fireproof castable 12 to Fall off.
It is preferable that the studs 14 be made from the same type of
material as the water pipes to prevent studs 14 from causing damage
due to having a different thermal expansion rate than water pipes 10,

It is also desirable, as shown in Figure 9, that the foregoing studs

14 be inserted into sleeves.

Further, stainless steel hanging hooks 15a have been welded to
the foregoing fins 11 to hold the tiles in place. Also, as is shown
for fireproof tiles 13 in Figure 11, said tiles 13 may be held in place

by using grooved tiles that engage said hanging hocks 15a.

Holes 1la have been pre-formed in the foregoing fins 11. These
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to harden before renoving the nold. By contrast, aforenentioned fireproof
tiles 13, primarily conposed of SiC, are nolded in a factory, 4guty¥szobs
sint.ered-or otherw se manufactured in advance, and then the manufactured
tiles 13 are installed with nortar or other adhesive material on the wall
of the water pipes. In addition to the SiC contained in the forgoing
fireproof tiles and castable, there isdnot I |{nt to the Otjrggtlsn%:'gl ents
uch as S npr.ov conductivity, or ingre

|Srrpr ove dtlffroélbl X :iltéll ?f{%ojr{? é’éﬁs(?r}%lreeys?’é% Ghe) WBEernef tele d-his cdedilngdof The

first enbo?dmﬂs@mbocﬁf caﬂ‘ealﬁléamwfd S’ttuﬁhihﬁ§ le%p&%@r gings 19 dhidans of
rallity of studs 14 in sets

ur , u
BPV?C\E)I gﬂgh%ﬁr%ggmah? i'ng &l 15?@ ]?{31‘? tg’r’ﬁ AdjGceRtPligR or Thiepesaibent
appr oxi matdeadgigagelee wt@lresh@nughehcs]leche nhereaid moaprsomiac‘zﬁesjli ?J@I §1&§%é§
|| ed T C al r kes i1, ver icuy or
:‘lnffagr ogf bcagr%zgl%é&lizé?é f %acf eaij?"qm%]@te S p?e?sé}%%lije%‘t ﬁ)af{ TERE WAL ¥ EDT be
made fromPEhEeSANES Weéesfripra andathag itliee tnlatté‘rer@bp’esﬁblyar(ﬁw@nbtéttnd@ 14

from causuﬂgtdan@g@on @ﬁfi?eﬁ@d’éf‘gt@ughmrg At thet t%x%ans O% I‘l?t%lstcban
water pip is also desirable, as shown I n gure9 Kt

f or egoi ngggt 88§Sl}ij4€ beP i Haldrlt & Lest dns Fé%vésremqmé:ﬂlestsadm essdsiBledr
hangi ng hd@hSniB@ ﬂaé/aqab.&_eﬁ fnded et @oré@&ﬁ@rﬁ&%ﬂ}% sHbLQ hol d, Ct}le

tiles in i.s shown for fireproof til ur'e
said til eg T i %e ijrgdd he, Pjgged B%/t}[hs‘P%’gtfg“rfo@Fé’d t| I es t hat engage sai d
hangi ng hooks 15a. Holes Il a havekbee{] p(r)gsfglrgesol gr;ihﬁ Iﬁree\g/gvg![ ggrg ;:‘?Zrll
Iﬂgsgaifl ﬁ'g‘J(L)J]I:F %:Q‘S.S ?ng:se embaédrl?'ne%tl, when tlhe radius R for the water pipes
10 arrayed in this stoker type incinerator is approximately 38 mm,
the thickness Ha of the fireproof structure comprised of the forgoing
fireproof castable 12 and fireproof tiles 13 is about 70 mm, with the
thickness Hk of the foregoing fireproof castable 12 being
approximately 50 mm and the thickness Ht of the foregoing tiles 13

being about 20 mm.

Thus, the ratio of the thickness Hk of the foregoing fireproof
castable 12 to the thickness Ht of the foregoing fireproof tiles 13,
Hk : Ht =2 :1to3: 1, or the ratio of the thickness Hk of the foregoing
fireproof castable 12 to the radius R of water pipes 10, is
approximately Hk : R=1+ @ : 1. With this structure, in the unlikely
event of any of the foregoing fireproof tiles 13 falling off, the water
pipes would not become suddenly exposed, and it is further possible
to prevent damage to said hanging hooks 15a due to the heightened

cooling effect to the aforementioned tile hanging hooks 15a.
Figure 2 shows a second embodiment of a fireproof structure 25B,

wherein water pipes 10 are arrayed as in the first embodimént and have

L-shaped tile hanging hooks 15a made of a similar material. The

14



tireproof castable 12 and attaching fireproof tiles 13 by nmeans of the

til e-hanging hooks 15a to hold the tile in place. Then, after 4JuUayn20a6t he
wat er through holes |Ila, said holes Ila my be plugged by welding, etc.,
to elimnate the possibility of residual water between the water pipes and
the tile, to thereby easily conplete the installation of fireproof
structure 25A. At this time, it would also be possible to drill holes in

the firep i i de nd after. draining the water fromthe foregoing
fireproof E%%?%H% fsf?,s lslu%ﬁlvehaol&ééhﬁi’gga@&g‘ d be ptiRfifedhaidtheroriaments c.
In this ffdtheenbodtent arahemitihe tadhuseRf ohe tthe stad@opinRes , A0-aid.ayed
n this sLokelolyps | ACiAerelLen i g approxlmtely 38 mm  the thickness Ha

of the fireproof structure conpriséd o e forgoing fireproof castable 12
and fireproof tiles 13 is about 70 mm wth the thickness Hk of the

foregoing firepy gast gl 2 I 4 p [ 50 nd..t he thickness
H of the for egiq(?%ge tiles f%sjsbsé%)%l a,agiuft?ig% oﬁﬁérﬁﬁg?n%ﬁrogﬁlfﬂ?n&ftatkﬁél
t hi ckness* DL IDRATHCEGBI TS 2r epilobs Wadast pipe fo2mtiogttie thbtknesmddt of

the foregps Nghlicheproebvbibb8% rbdnd their Bhit5ide 'cik ' Q. the ratio
of the thickness Hk, of the fore Si ng fire ‘??60? “Cast glg%}e:erll%e%oq %gersal fus R
of wat er %Fp‘e%g the {esigpréxthataiyanr by Rireprood castablie h2t Hiisreproof

structur e;iles tideausl i kedal 1V aRbpofhanycQftablie, f 980N iy @Rr;ﬁ)%fcet il es
not become suddenly exposed, and it

13 falli of.f e water i pes ul d

is furt hg?a“ 4 %F%m Ctnotop?églé ecbgoﬁﬁgén? Gookrdl WaAgEmf Hobky 1hbh dwates t he
hei ght enetf}. cooling effect to the aforenentioned tile hangi ng hooks 15a.
Figure 2 shows a second enbodi ment of a fireproof structure 25B, wherein
wat er pipes 10 are arrayed as in the first enbodi nrent and have L-shaped
tile hangi ng WogkgelSashede 20fthd rei anbadimatiedfalfi rdaeoof structure 25C.

The structure of this third embodiment is similar to those of the first
and second embodiments, but the number of parts have been reduced by
using the same L-shaped hooks for fhe tile hanging hooks 15a and for
the castable support hooks 15b.

Since the fireproof structures in these embodiments are two-—
layered structures comprised of the foregoing fireproof castable 12
and fireproof tiles 13, should any of the fireproof tiles 13 facing
the high temperature gas environment suddenly fall off, the foregoing
fireproof castable 12 would serve to protect the water pipes in that

area, to assuredly prevent the exposure of said water pipes.

Further, since the foregoing tile hanging hooks 15a protrude
from water pipes 10, the cooling effect provided by that structure
prevents diminished durability of said hanging hooks 15a, even in

extremely high temperature stoker type incinerators.

The fireproof tiles 13 used in these embodiments may be

flat-shaped tiles, which facilitates their manufacture and

15



14 4 JULY 2005 foregoing fins 11 have a Y-shaped anchor 17. Since the other
el enents of the structure are simlar to those of the first egQodiyneoes
further -explanation of themw ||l be omtted. Figure 4 is a cross sectional
vi ew of the second enbodi ment taken along line A-A of Figure 2. 10 is

wat er pipe formng the coolant path 16, which are covered around their
outside circunferences on the side facing the inside of the furnace by

fireproof Fi.reproo tiles 13 are installed atop that

cast abl e, 18@ g?‘lﬂegﬁ(}%’d g T)Eﬁé%s ICB?“ TR PRECRHETR bRt QudPap & 1A nepe
hooks 15aland0’af¢q>1xfmgadmttoh ugdng arhe 20-shiaip@dr o3k s hemsy -asHaaad .8BROLE NENt
of firepr r he structure of t |sth|rd enbodi nent is
si mi | ar tggizﬁgéetl}g% ufjﬁ[ i% o2 & ?Le segoﬁdr%pnjf)% &SP 6ut 2PHet hotbef of
parts havéeb%ﬁlrﬁ@é@e‘@@tbye qrscwgbimmtmhbrsbam@d/ boaked 06 stulppoki!he

hangi ng heokspl&as adwd-fQh,rt.he castable support hooks 15b. Since the
fireproof structures in these enbodi nents are two- | ayered structures

conprised of the foregoing fireproof castable 12 and flreproof tlles 13,

shoul d any of giwudd repHels bi kesrdl dAGdiGhedne Jigh f&ﬁg%% S5
envi ronment suddenly fall off, the foregoing Tireproof cas % E’1 \ﬁ)ul d
serve to PrRteLl %f’ﬁeb‘?ﬁapt BFeBl%nFntl?%&PtSaﬂéﬁlItcblffrfzﬁg@rledloyf paeeemlgteh:e

exposure b mmdkkﬂﬁ@&fh@lfﬁleéprb:@f tg}ﬁru,ctﬁlr@CES]ﬁ herﬁwﬁwbﬁgoﬁahsnbafa%'tgg
hooks 15 from wat er t he cooling effect provide

(O
that str &fur e llépﬁ%‘\’/% rﬁesendFﬂ‘?HF‘gﬁ'P th]P%Hi}}qrt“?lo?P’é%YW%éW@Oﬁg thb¥kis all@a
even in ‘extr éiebprhofitilerped ahue ®esinokestd YRQ! h B6hAG AL Srcullie Anepr oof

tiles 13 é@e&la{{' st&%%%u%gt?om.[‘lqgngrse{myre%e thickness for thermal spraying
deposit 18b would range from about 0.1 to 1.0 mm, and the material
should be an alloy such as 50 Ni - 50 Cr.

It would also be possible to use a cladding deposit other than
the foregoing thermal spraying deposit 18b. In that case, the
thickness of the structure should range from about 1 to 10 mm, and
the material used for the build up should be a nickel based alloy such

as Inconell.

In the fifth embodiment shown in Figure 6, a nickel based alloy
has been cladding around the outer circumference of water pipes 10,
andthenfireproofcastable12installedthereupon. In this fireproof
structure 25E, the inner protective layer for water pipes is cladding
deposit 18a, while the outer protective layer for water pipes is

- fireproof castable 12.

Also, Figure 7 shows the sixth embodiment, where an Ni-Cr alloy
has been thermal spraying around the outer circumference of water
pipes 10. The fireproof structure 25F accordingly has an inner

protective layer for water pipes of the thermal spraying deposit 18b,
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fl at-shaped tiles, which facilitates their manufacture and 15 4 JULY 2005
installation, and nmakes them | ess expensive to produce. Furthes JURNE2005

not .confined to using the L-shaped hooks or Y-shaped anchors to retain the
fireproof tiles and fireproof castable, any type of retaining structure or
conbi nati on thereof may be used to support the fireproof structure. Figure
5 shows a fourth enbodi nent, where thermal spraying deposit has been used
around t he_qutside C|rcunference of wat er 10 in making the fireproof
st ruct ur e 225027 RUFRT P eroth nsnd 2 vkt &PT E?E%% REPeavE BdenTéogpedodi t h

t he thern&bsspbaylhg deposit 18b, and then fireproof tiles 13 have been
installed around the circunferences of that structure. The preferred

t hi ckness for thermal spraying deposit 18b would range fromabout 0.1 to
1.0 nm and t h@hemférémioossrdutudthecantathoytstich st 50 Nh embOd Ghent d,
woul d al sgnbenp addi ng deposit other, than the f or egoi ng
t her mal spra@h Pé%%%%%fkpfgﬁ%a% %%hgghcgsegﬁ%?fvetﬁ?p §854°8f TP het ¢ r uct ure
shoul d rah@é g®¥ Wt ihﬁofigemn?oﬁunﬂsudhienatefoahjusedrhatukheobuuhﬂ up

shoul d_becaadickelaepased ald gy t?lléquﬂtalg%llsﬂﬁgl Phdpod i 188 h‘;}' i D SRboa

shown in Fi ure 6, a nickel based ter
ci r cunf er BAES FeRataie s pespared taridet genvdn riamadoise astGilleprbd £i tnstead | ed

thereuponyetntméyEhﬁlﬂle®@QQﬁt %héuﬁéér§f2§@éd§f¥%'a%ngh ?59£Qﬁ&h¥ |a¥ﬁ{ for
water pip s. cl addi n deposit 18a, while the outer otective 1 ayer
wat er pi p%g Petutg rlﬁpr“g’&}fpﬁ R8¢ ot SlaRIenre oS ump it éﬂe?“bﬂiré\/\srthlee sﬁbetlhng .

enbodi ment{f wherlarsNi - Cheallb@®yof sleeves 19 in such applications is

recommended.

Thus, using a cladding deposit 18a or thermal spraying deposit
18b to make molten contact around the outer circumference of water
pipes 10, provides strong protection for the water pipes, and even
if a fireproof tile 13 should fall off of such a structure, the

underlying water pipes would not become exposed.

However, due to the high cost of the cladding deposits 18a or
thermal spraying deposit 18b, the use of these methods may be
economically confined to only the high temperature areas inside the
furnace. Further, in these embodiments, although the clading or
thermalsprayingdepositswensusmitofomntheinnerprotectivelayer
for water pipes, it would alsoc be possible to structure the inner

protective layer from fireproof castable materials.
Next, the fireproof structure will be described for the case
where it is installed in a stoker type incinerator as shown in Figure

8.

This stoker type incinerator 30 is comprised of input hopper 32
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has been thermal spraying around the outer circunference of water pipes
10. The fireproof structure 25F accordingly has an inner proteguULYe2008 er
for water pipes of the thermal spraying deposit 18b, 16 4 JULY 2005 and an
outer. protective layer for water pipes of the fireproof castable 12. The
fireproof structure of the fifth and sixth enbodi nents, which require no
nortar or other adhesive application for the installation of the fireproof

castabl e ‘gfleggr A hgl Strﬁét ére of tge cl addi ng deEo_sit 18a or thernal
sprayi ng deposit2t8pt® ARg°de HAfiengf yheraveRs Ererh) s brsned mpanad timarye

convent i ondt g idfed Ereprioaf bbickes, of Wele Ltheynstitdr PRIk o5t 1Qfon
ture is not prone to danage to

studs 14 t ers., The _str
suppor t ngﬁ%@#gpﬁq g‘ﬁggg?%lﬁbr?é‘re 8Ff‘E8F§]I’a?§‘Fis?eq‘Wéd & COMPYF b &Yl hpgbiey
such appl $2atliaraeds theee oxmerdedheThus, swgsilngoa séaskling, daposi tudhla rar

thermal spraying depsikyg 1§Qi%18af’§‘ke mol ten contact around the outer
circunference of water pipes , provides strong protection for the water

pi pes, and even if a fireproof tile 13 should fall off of such a

structure, therphupdechyi wat-ersPi; Re e expaqsed. ver,
due to the high cost Jg)f the cl ad?aipﬁg %%p%glegismig}ébaoﬁgﬁﬁa el Js‘b]r%}?ﬁat
deposit 1B Ph&hdsd srPhhide arsesdenmaghed ascoront satbydaonfdinedntatonl y

the hi gh 3®npenacucedas&psy ivhel #48rbh8ing WAGRIa FUELRBHsc 1 (88 er 33
enbodi nments, although the clading or thermal spraying deposits were used

to formthe inner protective layer for water pipes, it would also be
possibl e to sAchurieottn binelie MRIRIGEhGVEetsRIry EORbELE 8P Qf.npast 89l e

mat eri al s.
%s a manhole 36 for the egress for workers to perform maintenance,
etc. on the burner (not shown), and there are, in addition, a several

otheropeningsfortheinsertionofnmnitoringequipmentandthelike.

The water pipes installed in the incinerator 30 run roughly
linearly in the vertical direction around the foregoing secondary
~ combustion chamber 30, while in the primary combustion chamber 34,

they are bent from the vertical toward the grate.

Accordingly, with regard to the fireproof structure installed
in incinerator 30, in the areas around and below the foregoing
secondary air inlet 35, and around manhole 36, where the water pipes
have bends, it is best to install an inner protective layer for water
pipes described in the fifth and sixth embodiments which used a
cladding deposit 18a or thermal spraying deposit 18b, that is covered
by an outer protective layer for water pipes comprised of fireproof
castable 12. On the other hand, in the area above the foregoing
secondary air inlet 35 and where the water pipes run approximately
linearly it would be best to use the structures of the first, second,
third and fourth embodiments with fireproof tiles 13 as the outer

brotective layer for the water pipes.
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Next ,- the fireproof structure will be described for the case where it is
installed in a stoker type incinerator as shown in Figure 8. fbusys2agdeer
type incinerator 30 is conprised of input hopper 32 17 4 JULY 2005 where
trash is added, grate 31 where the trash is burned using primary air
supplied fromthe bottomof the incinerator, primry conbustion chanber 34
| ocat ed above grate 31, and secondary conbustion chanber 33, |ocated there
above, where a supply of secondary air is used to burn the unburned
residuals. The foregoing grate 31 is equipped with a primary air inlet (not
shown) whi ch siippki esn otygereesré £ hgdaheatansh &LCANEabNn@idhd 36t B4 S

| ocated b t regoin econda onbusti on chanber 33. At the bottom
of the fo?"&%’f‘-‘n‘éﬁ%%%oh%& ?qé’g‘nﬁﬁg??é%algh‘%%é’ﬁméﬁeﬁ §he ThfHoPEPSE Pay hae
egress foprasekéed bp perfiorhyndinsteddnog, aneitne0ndvee hdtaer p{pot shown)

, and therg 0 addit, e . other openings for the iInsertion
of noni to%i ﬁgégat{ifgnent %ﬂn tﬁg ?i%%gallhn \FEPSFlgi g%%qirné@&ﬂ“é PRI ReY

i nci ner at §PPSBLE kPR odlgieyerl i hrartyas whdre vbetechasd Idittdet pobeat dandEdhe
for egoi ngaseagaflaie AEWSLIRR FAGMBErpE0cMUd €1l Lhe; RO IBT Y, conbust i on

e.

chanber 34, they are bent fromtheé vertical towar e gr rdingly,
with r egarfﬂir?Br‘?%% cpsteplede ot fheenrect fdtlgsl edtoingdianeither atotaBlytiian t he
areas arogadrand bel ow the foregoing secondary air inlet 35, and around
manhol e 36, where the water pipes have bends, it is best to install an
inner protective layer for water pipes described in the fifth and sixth

emgodi rr:ent.s whi'led ﬂtg&ﬁboangchadﬁlémﬂ%ﬁ@sbkaﬂaﬁﬁe & r tiheraah i AR AV NG Aepesi t
18b, t atsf?ué{ﬂgg(in an incinerator. It is possible to combine the various
types of fireproof structures to realize a low cost, durability, high

heat resistant fireproof structure.

As described above, according to this invention, the fireproof
structure covers the water pipes with two layers of differing
materials having differing characteristics, so that the combination
of the two layers can offset the inherent defects of each material
to assure protection of the water pipes against the high temperature

gas environment and abrasion.

Further, even in cases where installation is performed in stoker
type incinerators, which generate temperatures of 900 to 12000
around the openings, installing a double~layered fireproof structure
according to the present invention can prevent damage derived from

differences in thermal expansion rates as well as declines in the

structure's durability.
Further, by providing the foregoing hanging members which

support the aforementioned fireproof tiles on the water pipes being

the flow path for the cooling water, there is no concern for heat
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by amr outer protective |layer for water pipes conprised of fireproof
castable 12. On the other hand, in the area above the foregoi g JULACDOORT Y
air inlet 35 and where the water pipes run approximately linearly it would
be best to use the structures of the first, second, third and fourth
enbodi ments with fireproof tiles 13 as the outer protective layer for the
wat er pipes. 18 4 JULY 2005 Here, in the areas of high heat |oads or around

the air i ere re.is a high patential for damage, the water pipes
may be p?éﬁ%??eggﬁ%ﬁﬁgrgﬁéﬁpé Pﬁg%gf?1thf%ﬂ¥%enﬁEFyl%ﬁ%ﬁ“%Hﬁ%P pFpether,
prot ect i vEhst Fareae enafhangirad diemipedepobe i nd 85 tiagdrie mamky iSBr a¥hbErs deposi t
18b. Howe¥egpvehP LA WG isLittle potential for ~damage, the

wat er pipgs E%y be propggtggmaﬁg%gékgpﬁg %5?%%} r S6P°° ?fﬂbF@&f08§E?%ﬁ}%Plz
or firepr88f EPYeso®eERly raddudaerigati hbeabsngimn madstrs. fTha boirgobwngr+ S
merely ongegiadpl e of installing a fireproof structure in an incinerator.

It is possible to conbine the various types of fireproof structures to
realize a |l ow cost, durability, high heat resistant fireproof structure.

As described abDye, Ro0ANd RGet @ntBkiel HVENLI Obe tha@nf ithsp_%Qfég sy ucture
covers thgimater gl es ggth two | ayers of differing materials fia ng
di fferi ng- chF a8t e e 859 hae tHERISi hddpoke affouth@ twé Faydrs loan

of f set therithkerento defeod shatkpash Jrat gk iRlregb@nd TSR LREC AL HhAN-f; Lhe
wat er pipe éﬁlainst the high tenperature gas environnment and abrasion.
Further, @ HOESERENMEISY R4PEI Fath oni § perdnst med appsoakeatelyde 1

i nci ner at©s 9. 3VH Sil-GePRL At d ot BIRES ﬁﬁﬂég%r%fpl_%]&ctt%dlgx?ggt the same time,

improves the durability of the support members.

Furthermore, production can be simplified and costs can be
lowered by using flat tiles for the foregoing fireproof tiles, and

this additionally simplifies their installation.

Further still, one can simplify the installation process over
the water pipes having complex shapes by using cladding deposit or
thermal spraying deposit for the inner protective layer for water
pipes and a fireproof castable for the outer protective laver to

realizeaIﬁgherdurability,abrasionresistant,andhighlyfireproof
structure.
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around the openings, installing a double-layered fireproof structure
according to the present invention can prevent danmage derived 4 goidy 2005

di ff-erences in thermal expansion rates as well as declines in the
structure's durability. Further, by providing the foregoi ng hangi ng nenbers
whi ch support the aforenentioned fireproof tiles on the water pipes being
the flow path for the cooling water, there is no concern for heat 19 4 JULY
2005 danmge to said hangi ng nenbers, because they are cooled. Further, the
f oregoi ng hangi ng nenbers, being L-shaped hangi ng nenbers, prevent the
hangi ng menber to be directly exposed ¢nathae conbustion gas environnent,
and prevent the hanging nenbers from being over- heated. Al so, setting the
t hi ckness rati o between the foregoing fireproof castable and the fireproof
tile to about 2 : 1 to 3 1, or the ratio of the thickness of the foregoing
castable and the radius of the foregoing water pipe to 1 + a: 1, and a =
approxi mately 011 At fiGkepFcassusesudthate t Ber Wat-et cpipag af-e et qhqr#d and
at the sanme tine, inproves the durability of the support nenbers.

Furt hernore tggid ctlonigan he S|n9#|f| and c % .can be gmered by

using flat’ti of " t'e-FloPedSi Hg~f-Frepriovt I éJs? ERd92Phisdadti®d onal Iy
sinplifies their installation. Further still, one can sinplify the
instal | at Fon pnoéessabuesr, bhElmmBeDrpprSrha@hhgstoﬁpleqquﬁ@ﬁS:by usi ng
cl addi ng deposit or thermal spraying deposit for the inner protective

llayer for watef s and a-fireproof ble f.or the_.outer otective
| ayer to reallzeB L i Siert dura fb?g a raglo s SP ANt II BT thﬁﬁy
fireproof

double-layered structure consisting of an outer layer water
pipe protective structure facing towards the combustion gas
side, and an inner layer water pipe protective structure
provided between said outer layer water pipe protective
structure and said water pipes;

said outer layer water pipe protective structure and said
inner layer water pipe protective structure are formed from
different materials; and

said outer layer water pipe protective structure is
comprised of a fireproof castable or fireproof tile, and said
inner layer water pipe protective structure is comprised of

& cladding deposit or thermal spraying deposit.
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structure. 20 4 JULY 2005 CLAIMS 1. A fireproof structure for protecting
wat er pi-pes installed on water pipe walls of the conbustion gagyugiydgpesed
for incinerators, boilers or other conbustion equipnent: wherein said
fireproof structure is configured by a double-layered structure consisting
of an outer |ayer water pipe protective structure facing towards the
conbustion gas side, and an inner |ayer water pipe protective structure
provi ded between said outer |ayer water pipe protective structure and said
wat er pipes; said outer |ayer water pine protective structure and said

inner layer water pipe IR | ¥erstfues UEgrape chQimd of hamediffarent
materials; and said outer |ayer water pipe protective structure |s

conprised of a flres%oof castahle or fireproof tile, and said inner |ayer
wat er pi p@CBPGfiéBfgl ‘gﬁlﬂb%ur“@?%e%ﬁﬁﬂidsgﬁr%ﬁ’ro%fc‘itédjdﬁtr\@edéﬁdéﬁetd or
thermal spraying deposit. 21 4 JULY 2005 2. A fireproof structure for

protecti ngowades wpt pe i pRECOF Gtk ot ghaiimMchnemieeist sl gy b f1ep1Q0f
structure is used for the water pipes of stoker type incinerators having a
furnace outlet tenperature of approximtely 900 to 1200C. 3. A fireproof

struct ur e°Fbr-Spr GEBREFAGURAL 8F BPEé?XlWﬁE?éyl8aoohomé?@9cb1pe walls in

st oker type incinerators

3. A fireproof structure for protecting water pipes
installed on water pipe walls in stoker type incinerators
having a furnace outlet temperature of approximately 900 to
1200°C at the uppermost fireproof structure in the furnace;

wherein said fireproof structure is configured by a
double-layered structure consisting of an outer layer water
pipe protective structure facing towards the combustion gas
side, and an inner layer water pipe protective structure
provided between said outer layer water pipe protective
structure and said water pipes;

said outer layer water pipe protective structure and said
inner layer water pipe protective structure are formed from
different materials;

in the case that said outer laver water pipe protective

structure is comprised of a fire castable, said inner layer
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having a furnace outlet tenperature of approximately 900 to 1200C at the
uppernost fireproof structure in the furnace; wherein said firgguof 2005
structure is configured by a double-layered structure consisting of an
outer- |l ayer water pipe protective structure facing towards the conbustion
gas side, and an inner |ayer water pipe protective structure provided

bet ween said outer |ayer water pipe protective structure and said water

pi pes; said outer |ayer water pipe protective structure and said inner

| ayer water pipe protective structure are fornmed from different materials;

in the cagetthapipal prowket ivay et MRteirePiiRe dHraGdY & St ricidd®d S
conprised of a fire castable, said inner layer 22 0 4 JULY 2005 wat'er pipe
protectivg structure is c ngrised of a cladding , deposit or thernal

sprayi ng G8BBEE, CRdd G hEPE QXN E AP 0 300t &P Yhey &P sRatpt Haje
protective structure is conprised of a fireproof tile, said inner |ayer
wat er pi peupeet datevewastrupipe epistset eet et fiommee ¢l adghingr depRosit |
thermal spraying deposit, or fireproof castable. 4. A fireproof structure

for protecti wat er. pi pes accqrding to claiml1l or 3, wherein said outer
| ayer mat%rfn%ﬁgrﬁ%%n%i§%Vesgfau&ﬁﬁég;i?¥ﬁ%vVﬁﬁﬁerﬂﬁeaHQQQ%#ﬂaﬁ
castable for areas where the water pipes forma conpl ex shape, and a

fireproof sttiuteuteri saseascuherfedrihe clatieri ngi gesod 0r NtaBrApPrXdaEie) Y
| i near shape. 5. A fireproof structure for protecting water pipes

deposit, or fireproof castable.

4. A fireproof structure for protecting water pipes
according to claim 1 or 3, wherein said outer layer water pipe
protective structure is provided with a fireproof castable for
areas where the water pipes forma complex shape, and a fireproof
tile for areas where the water pipes form an approximately

linear shape.

5. A fireproof structure for protecting water pipes
according to claim 1 or 3:

wherein said fireproof structure is installed in a stocker
type incinerator which has a secondary air duct at the lower
part of the inner wall of the furnace; and

said outer layer water pipe protective structure,
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according to claim1 or 3: wherein said fireproof structure is installed in
a stoker- type incinerator which has a secondary air duct at t{guULY¥2005
part- of the inner wall of the furnace; and said outer |ayer water pipe
protective structure, 23 0 4 JULY 2005 installed in the area around and the
| ower area of said secondary air ducts, is a fireproof castable, and said
i nner |ayer water pipe protective structure is a cladding deposit or a
thermal spraying deposit. 6. A fireproof structure for protecting water

pi pes according to claim1l or 3, wherein said fireproof structure, in at

least theiakeas 1were thBe Mo 8toRhBRINPEhe AbGSUDIELL 4.0 highofigat, | oads,
is configured by said outer |ayer water pipe protective structure %elng

fornmed by fireproof tiles and said inner |ayer water pipe protective
struct ur e 28&i AGCFBr et @ BYTAPEPRAEIARS AisosPdorahd IdnSter AP TSR B84 ng
deposit. 7. Afireproof structure for protecting water pipes according to
claiml opige phetetnisal droutenrkayera WAlRIdiRIPARLRERCLELVE steMgiure is
formed by fireproof tiles; and hanging nenbers to hang said fireproof tiles
on said water .pipe walls are provided on the water pipes of the walls. 0O
24 4 JULYS§66§159 EGPPFé roof structure for protecting water pipes

6. A fireprcof structure for protecting water pipes
according te claim 1 or 3, wherein said fireproof structure,
in at least the areas where the water pipe wall are subject
to high heat loads, is configured by said outer layer water
pipe protective structure being formed by fireprcof tiles and
said inner layer water pipe protective structure being formed

by a cladding deposit or as a thermal spraying deposit.

7. A fireproof structure for protecting water pipes
according to claim 1 or 3:

wherein said outer layer water pipe protective structure
is formed by fireproof tiles; and

hanging members to hang said fireproof tiles on said water

pipe walls are provided on the water pipes of the walls.
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according to claim3: wherein said outer |ayer water pipe protective
structure is forned by fireproof tiles, and said inner |ayer AgdUblY 2005
protective structure is forned by fireproof castable; and the thickness
rati oo between said castable and said tiles is lying within the range of
about 2:1 to 3:1. 9. Afireproof structure for protecting water pipes
according to claim3: wherein said outer |ayer water pipe protective
structure is formed by fireproof tiles, and said inner |ayer water pipe
protective structure is forned by fireproof castable; and the ratio between

the thickness of.sa diid@pioplseastable apd Hheteadiiug ofasal Lwgder pipe
is set to 1l +a: 1, and the value of said a ranges from approxinately 0.1
to 0.3. 10. A fireproof _structure for protecting water pipes according to
one of cl &CPT3189 £°afd2¢™ Rrough 9, wherein said fireproof tile is

formed as a flat shape. 25 0 4 JULY 2005 11. An installation nethod for a

fireproof struaheteihosairaitent iagewatetePiies brstakkede o mat@r-pi pe
wal | s of the conbustion gas side used for incinerators, boilers or other

conmbusti on _egui t onprising..a structural .installation process for an
i nner proﬁéc??%ﬁggp%§é$J¥%¥“¥H£%ﬁéF§r %?%e%?% TS Tat PYSE Y AT iyt Rfeposi t
or thermal spraying deposit over said water pipe walls facing the
conbust i oprgascsiide; samdcauster uet doahednbyakl atpobopr oeessbiofF angout er
protective

the thickness ratio between said castable and said tiles

is lying within the range of about 2:1 to 3:1.

9. A fireproof structure for protecting water pipes
according to claim 3:
wherein said outer layer water pipe protective structure
is formed by fireproof tiles, and said inner layer water pipe
protective structure is formed by fireproof castable; and
the ratio between the thickness of said fireproof castable
and the radius of said water pipe is set to 1 + « : 1, and the

value of said « ranges from approximately 0.1 to 0.3.

10. A fireproof structure for protecting water pipes
according to one of claim 1, 3, 4 and 6 through 9, wherein said

fireproof tile is formed as a flat shape.
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| ayer for the water pipes to be installed upon the surface above said

i nner protective layer for water pipes, a fireproof castable $JULY 20050f
tiles, wherein said inner protective |ayer and said outer protective |ayer
for water pipes consist of differing materials. 12. An installation nethod
for a fireproof structure for protecting water pipes installed on the
water pipe walls in stoker type incinerators having a furnace outl et
tenperature of approximately 900 to 1200C at the uppernost fireproof 0 26
4 JULY 2005 structure in the furnace, conprising: a structural installation
process for an inner protective layer for the water pipes to install a

cl addi ng deposit, thermal spraying deposit or fireproof castable over said
wat er pi pe S Si struct ural

f nb t : d
instal lation prgie Cln%tgﬁﬁS%géTH%? ?%%tcﬁé ﬁaﬂﬁﬁgh SERECHEEEI LT pes to

install a fireproof castable or fireproof tiles upon the surface above
sai d i nneprprecédhigveatkaypipter inatei 1pipes, waherephpsaidliifnef PHoOt ective
| ayer and said outer protective |ayer for water pipes consist of

accor di ng P ACR STA LISt G RebSRAnbrFof NG Mar GaTEr dhat he b Gt HeF ar ai n
water fromthe pre-fornmed holes in connecting fins joining said adjacent
wat er pi pesmbattépnsandipbimeepr oobmpirliieingstal | ati on process; and
a structural installation process for an inner protective
layer for the water pipes to install a cladding deposit or
thermal spraying deposit over said water pipe walls facing the
combustion gas side; and
a structural installation process for an outer protective
layer for the water pipes to be installed upon the surface above
said inner protective layer for water pipes, a fireproof
castable or fireproof tiles, wherein said inner protective

layer and said outer protective layer for water pipes consist

of differing materials.

12. An installation method for a fireprocof structure for
protecting water pipes installed on the water pipe walls in
stoker type incinerators having a furnace outlet temperature

of approximately 900 to 1200°C at the uppermost fireproof
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a hole plug process to plug said remaining holes after draining the water.
o 27 - 4 JULY 2005

structure in the furnace, comprising:

a structural installation process for an inner protective
layer for the water pipes to install a cladding deposit, thermal
spraying deposit or fireproof castable over said water pipe
walls facing the combustion gas side; and

a structural installation process for an outer protective
layer for the water pipes to install a fireproof castable or
fireproof tiles upon the surface above said inner protective
layer for water pipes, wherein said inner protective layer and
said outer protective layer for water pipes consist of

differing materials.

13. An installation method for a fireproof structure
according to claim 12, further comprising:

a water drain process to drain water from the pre-formed
hoiles in connecting fins joining said adjacent water pipes
after said fireproof tile installation process; and

a hole plug process to plug said remaining holes after

draining the water.
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