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4 JULY 2005 SPECIFI CATION 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

t her mal cgggg%fi it i
14 i\ h ) .
made of staln e§§35te§%%n§?e PRIt PIHRS U366/ é8 heoat exchangers in
incinerators, boilers and the like which 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



are nade of ceramc material. Said sleeves 19 protect the foregoing studs
14 from.corrosion by the waste gases and further serve to prevaguULy 2do5ULY
2005 the fireproof castable fromcracking and chi pping off due to studs
14. This structural nethod for fireproof structures using fireproof
castable materials was disclosed in Japan Patent Publication Hei 8-21688

(1996). Al so, Japan Patent Publication 2000-167816 proposed a fireproof
rials. Figures 10 and 11 show a

tile usin | G t her ceram c.raw mat

fireproof q-é}}%r %clt%% 5%89 ﬁ%sféﬁ%i% i TP GEPCFL s H'eRdad ATEhdiee fmwdmdison.
In that sthducture, fins 11 that join adjacent water pipes 10 include
proj ecting hangi ng nenbers 15d, and sai d hangi ng nenbers 15d affix
fireproof tiles 13 with nortar 20 on the high tenperature gas side of
wat er pi pes 10 Thisotighicthe air of eleed fgrhaingimpatesberct s d 8s5hewl rkprihhe
side vi ewcasRitgune 4 L g hangi r cogprise L- shaped
support hook, and séitgl?%{ig%aped %o{%%?oépdégg%ﬂppo?‘?ntbﬁi%r%@é’rattilﬁ@ fhé
fireproof 84888 (P above, which are equi pped with attachment hol es.
However, the problemw th the above described fireproof castable is that
because it is gg irrequl ar di nensions, being coated or sprayed directly
onto the wal | s26f°t &R BREPRpEYLLE ARt Hem D00 § 781 6 threposed fFiingproof

fireproof tstieunting HBETURS dislrabban 8 t 8w dft@WiKERN S i dilrCRESLY 11
massi vel ysfnl akefawa or_collapse. Wth regard to the fireproof structure
conpri sed OPwtahelE()e(%llé?%%rsl §u?g}1ﬁ%dlséﬁa the fireproof tiles disclosed in that

invention.

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.



nufactured fireproof tiles described above, even though the tiles
fﬁenselves have egcellent durability, should any of themfall @tﬂu;rzﬂms
water pipe can be directly exposed, and to be damaged by the high |
tenperatures and corrosive gasses. 2 4 JULY 2005 1In particular, when use
in the stoker-type incinerators where the outlet tenperatures can reach to
an extremely high 1000C, difference between the thermal expansion of the
roof structures using the foregoing fireproof

enb f t fire .
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rotectio r. pipe d _support members. At this point, t
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fireproof structure for protecting water pipes installed on the water pipe
wal | s of the conbustion gas side used for

SUMMARY OF THE INVENTION
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



t'rashs i nci nerators, boilers or other conmbustion equipnment. It is
characterized by the following. The fireproof structure is cond Jgwyegosdy a
doubl e-l ayered structure consisting of an outer |ayer water pipe
protective structure facing towards the conbustion gas side, and an inner
| ayer water pipe protective structure provided between the outer |ayer

wat er pipe protective structure and the water pipes. The outer |ayer water

pi pe prot Lve cture and the inner, | ayer water _ pipe protective
struct ur e%glitg\éf %?‘ Eg ?’%%erﬁ: ollgjfl?eerpé?ﬂteﬁgﬁé’ﬁ FEuches i Fopgrysegdost aut er

| ayer wat éirgbpecfretsuttileeostiuciumoe i 8itoppincere ey [hyeprRALCstabl e
or firepreefihibeyea ' r Jayer er_pi pe otective structure is
sel ected %rom a crgd%‘?ﬁ% efpé(;srllest ,Se?%éjfcrefgﬁ r%r%yﬂﬁﬂi@ﬁo EPOSeE f FReprbbf
cast able. SPREYphResée®os$ nvemt dii,repirapdctestaktle by provi ding a doubl e-

| ayered fireproof structure to cover water pipes, each deriving fireproof
properties fromdifferent substances, provides assured protection from
corrosion and AbfaRYHIEG N ivenkigh. t ehpepaterteehdy emvividhmens . dditele-

f or egoi ngihiveeps ooi rddddd ©dtihicka-Bi g8 dyrapPididyl, Auesto Lig Blgh specific
density a@d uniformdensity distr irbuti on. The forr gggi%ﬁg ?%%gpcri%o Vl(:rggst abl e
i s easily T ASPETT e Wit Sivsutgom: dif Bprent f swrs taneril eproniédemt s \piques

are not spddestyi@xpmsedcobubsheh and e rafabament inned 46 egf;l{aegaa%eo%itats has
t he water pipes to

a thermal ,exbansi on ra(tgf%et]?at IS sifm' lar to that of t| ) S -
t hereby provide assur ed pr ot 8t h W EREEP T dridek e Ryl P Itk 86 ghi dugsrtdfi ty
struct ur eduedip Gesubéghi spedief foldenwing ananih@i0asnsi 8F @XAPReiGnn t he
order of f%%E%bﬂé@%qﬂgm@ﬁﬁgpégé¥acastable is easily installed, and should it
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



protective structure -- inner |layer water pipe protective structure)
fireproof tile -- fireproof castable, fireproof tile -- claddi #gULACROGSt,
fireproof tile - thermal spraying deposit, fireproof castable -- cladding
deposit, and fireproof castable -- thermal spraying deposit. Thus, the
problenms with the prior art cited above nay be resolved by using these
conbi nations of materials, to provide assured protection of, the water

pi pes. Th si]icon carbide, . qr baond silicon nitride and silicon
car bi de ig:e:%%g%&%nljaie%lgeﬁn thrém’fedrlgbgﬁaﬁ&df? Jg?)’f'oé’ff the d iXRP¥T resesEEnded
cast abl e tferi tproferghiig dbaidioxchangeeefhbi chpnsyindipsrardsasion 4 e i 4
JULY 2005 resistant nickel-chrone, Ni based alloy, or the |like are

reconmended for the forgoing cladding or thernmal spraying deposits.
Anot her aspect 2BPLRAE 29Reqt ioh tite dharatieni zedchyrddie rifdetie pkoohe

structurefipstabbed; ' i j t type .incinerators
havi ng a f_urngce out%&%ﬁp\%&g{ﬁ%@%f&@%ﬂﬁ8"%[&%%#’% @I(%Rstjon f%(?(lfé.r Ygpe
anot her aspELPebRteRR NAiGBAL SRrRace RHEACTE deimpedabyre lnd afprepmeafely 900
structuregysedpher. the water pipes of stoker type incinerators having a
furnace outlet tenperature of approximately 900 to 1200C at the uppernost
fireproof structure in the furnace. Further another aspect of the invention

is characterized in thal, the furpace outlet is approximtely 900 to 12001
at the upper most tﬂ%l Fepr 6of struct gﬁ% Jrrr‘lv‘?rhtelc’f’hﬁ?aé’gl.arac‘ceryze‘i by the
ireproof 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.



The outlet tenperature in furnaces neans generally the tenperature in the
uppernost part where the fireproof is applied in the furnace.4J0ge¥2005

i nventions are applicable especially for furnaces in the wdely spread
stoker type incinerators, which are operating at high tenperatures. If the
inside of the furnace is high tenperature, the thernmal expansion is huge.
In such case, there is a big difference in the thermal expansions between
t he supports provided to the water pipes, and the fireproof structure.
Thi s causes cracking and damage to the conventional, single-I|ayered
fireproof structurles:, andtaéfQW®echathhéQdV§ﬁﬂﬂﬁtiﬁ%hﬁ@b@te@iﬂ&@bythe
According rd hed do bl e-1 ayered fir of structure,
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which is prOV|ded a fireproof casta areas

pi pes ass%ﬁm?%?%ﬁﬁﬁﬂ%%@lysHaﬁéaraﬁﬂagef|reproof t|Ie for areas where the
water pipes assume an approxinately linear shape. This arrangenment allows
the easy installation of flreproofln% in areas where the water pipes are
arrayed in a CoHsl SEreRgpreRy Akt the amey phuvus liatdgroof ﬁaﬁﬁﬁﬂﬂqfungther

than firept aekabidiesroviifs waed pbige Mol 2 £ASYRETE cEE\Eﬁ@xasrk%erﬂg%fs

prolectlons |n t such as around_ manhol es enin
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pipes, such as around manholes (openings for worker egress), alr ducts,

and openings for the insertion of measuring equipment.

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 secondaxry
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.



fireproof structure for protecting water pipes, which is characterized as
follows.. The fireproof structure is installed in a stoker typeJULY 2GHRL Or
whi ch has a secondary air duct at the lower part of the inner wall of the
furnace, and the outer |ayer 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 |ayer water pipe
protective structure is a cladding deposit or a thernmal spraying deposit.
The foregoing stoker type incinerators use primary air which is supplied

fromthe bottomueththe imrﬂmcelafhdlisﬁ(iﬁﬁdﬁléYf@iégdmigCBeb@nd§l¢'f9mﬂreguf:{:9m
furnace walls. The secondar air is used to

t he | ower
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Accor di nglsy, o gt N to instal.l r pof
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surfaces A¢Pogék areéher@ahfﬂU@WlZ@OEepﬁlmther inthe vicinity of the
foregoi ng secondary air ducts, where harsh air blasts are apt to cause.
consi derabl e damage, it is p055|ble to assure the protection of the water
pi pes by enpl oftAgr aO e RSPagEr o flthe igiveatpprot bet¢harastoeudvedeby the

conpri sed fQEe?r@bﬁ(Bﬂrmﬁ:tuQ@PQﬁl theéwEﬁlalw@*themo Ler ?l ? )t her
aspect of the invention  is characterized by the firep roo str ure, Tn at

| east t he 24Fed® IRz O ﬂ%@hvééﬁaefr 1ppPer vl F@nfhﬁﬂér%%pfe@te putar davieeatatierads,
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formed by flre roof tiles and th €
ayer water pipe pro ective 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



iFnner: | ayer water pipe protective structure being formed by a cl addi ng
deposit .or as a thermal spraying deposit. Wth this arrangenen JURYa2008)
highly heat resistant fireproof tiles in areas subjected to high heat

| oads mekes it possible to prevent damage or degradation due to the high
heat | oads, reduces the frequency of maintenance, and m nim zes operating
costs. Yet another aspect of this invention is characterized by the outer

| ayer wat er tive structure being forned by fireproof tiles, and

pi rote ‘
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concern fdhehgatesdapabeino widitd rhahgi ngngenbersbdecatse tbheyiare cool ed.
Further, the foregoing hangi ng nenbers, being L-shaped or simlar shaped

hangi ng nmenbers, prevent the tiles fromfalling off. Yet another aspect of
this inventionThg edsrbrateized et Keregoing M <GOHE sutles hagethaat er

bi pe pr ot geiiens! FUEigc DRl HALTBE b {1 1ALAo, Uabes, RRdjnper. | aver
wat er pipe protective structure is formed by fireproo casta%le, and” t he

t hi ckness WaePdlbeY nesf therebstakhe watfer pires Wbk the fifanronft thstdthe,

range of aheutb?: drdwertihg theicoaRphahion PftidefRhegnhprdhirepropf tiles
and the for§O|n$ f %§$roof castable_of this invention serves to inprove
durabi | ity aR@ D iﬁ ARt e Lgt Er1pF & with the fireproof castabl e,

t hereby preventing their exposure in the event that one of the
In this case, should the thickness ratio of the foregoing
fireproof castable be less than the 2:1 specified above, should any
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.



foregoing fireproof tiles falls off. In this case, should the thickness

ratio of. the foregoing fireproof castable be |less than the 2:4Jep&cedosd
above, should any fireproof tiles fall off, the thinnest areas of the

fireproof castable 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 di m ni shed, which would in turn decrease the durability of the hanging

menbers of saithé irt@PbOD! thik ASweAEGBRHNTLY o T8I FhALALNY L
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ratio in this invention of 1 + a: 1 (where a = approximately 0.1 to 0. 3),
simlar to theg i nvention mentioned

i he f ng aspect t
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assures thgle Yy Q@ecggkfggeeéfegﬁe\%ﬂﬂeproof castable.

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



be imparted to the foregoing fireproof tiles' hanging menmbers. Wat is
meant by the thickness of the foregoing fireproof castab! e i 400y 2005
thi ckness fromthe fins connecting the foregoing water pipes to the _
surface of the fireproof castable. Further, since the fireproof castable is
hel d between the for egoing fireproof tiles and the water pipes, by nmeans
of appropriately selecting the thickness of said fireproof castable as

d i bed ossible to .,use flat fireproof tiles, which
fgilclr: tgt e;%?/%\és?ah a??‘%g B reF & u AN alfgﬁﬁl%éb%t‘?%léi lation costs

| ow. Further, other aspects of this invention relate to installation

hods f th r Qo ructures of this invention. The
rﬁ;tgl Isat |O(r)n ngt BrG?Réﬁge% rgo %ructur@@&?npf%t%}&’faﬁﬁ: eniezes DY pes

i nstall ed l@ﬁt?ﬁéaﬁa@@rm%ﬁfpei \f@lrl 8 Sirepeocontustionegasr micdectsed ffer
| nci ner at phpesohbesp1 Ol O Rek (OPDHSLION LAYILPIRNE, dSuchanact erlzed, by

conpri si ng: a struct ural installation process for Gt 887 Feie
| ayer for UERE HAF et "pipRER 4 S/ ndoillerener natiees adomltfusctmoa elqad;lmegtﬂeposm

t her mal Sﬁbﬁykﬂglﬂ@pQ§Hﬁl%@QOBEréiﬁéggle(¥§g539h§t9¥ﬁ f HEJlRIQalfalls
é*Or

facing the,conbustion gas side; and a structural I ONn process
an ou'?er FOEREPPY LAkt e PERTL Hae st ﬁllﬁéswiibl%efqmsmrth@dcqrgﬂwﬁtm

surface abevesidie; |.=mera ﬂlrz@m@bfvelh@yﬁﬁséﬁla’ﬁto@{ tpl%ra%%s Eoféf)ﬁ gaorf
cast abl e L flregroof erein the inner ective layer t he

outer profaetive ﬁ%%ﬁ?‘%@@% oF dper Liks- \%‘t’é*i‘e ﬁl“|5§§cédh%|t§te &r%ﬁlqu,frl ng
mat er i al scag sole armotdheartheas feet fofephbst | tvRIY it®R rdeSnchar act eri zed by an

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



i‘nstal lation method for a fireproof structure for protecting water pipes
installed on the water pipe walls of the conbustion gas side 438dY 2005

i nci.nerators, boilers or other conmbustion equi pnent, conprising: a
fireproof castable installation process to install a fireproof castable
over the water pipe walls facing the conbustion gas side; and a fireproof
tile installation process to apply an adhesive, such as nortar or the

i ke, on tikrll%esurf ce.of the fi rep oof castable, and then fix fireproof
tiles therédhT FlTHE" SandY feP dgslptéfé’thSff i e lfvedbrortier ehaipedelirend
by an inshal fatrepnoatt basitdlore andla epueef thbr Hokdp LodE Nt 107G rBBOUAG 1 ng
further c LsLng: water drain prpocess to drain water fromthe
pre-formagig%%%glg (lgﬂ t?léarﬁllneact Fﬁﬁaﬁ?fg C%é’lorﬁlﬁgl§h HdjSsc RECHER ebhpihgdss ARt er
the firepitbsfafdtemdmisicalddalinn pnocdssr aineddaahakge pluge pro6Rss, wb0dphyg
t he remai gi.n | t r., The installation nethods
nent i onedegbg\sggg?g??%%&% nl(si“lf’ gqﬁlq%d]n%ot Egugﬁﬁ%p}?%{;‘?s‘str é’tSUri‘aF’éng Btegting
wat er pi pBSSRRATFAntR Previvisdoing Sineefahiebitarameritticons tienvakuenhye St
directly installing an anorphous structure over the water pipes, it is
possible to perform such installations over the irregular surface fornmed
by the water pipes. Further, should the water pipes have conpl ex shapes

i ncl udi NnggRrPRRGSE R%:gﬁ P QRS D'ﬁm&{gggti Il possible to install a
fireproof castable for the outer protective layer for the water pipes and
avoi d the neeti@ik dssda areds cstts cob lnaind act arfiing tsemesmalid berants
shapes/t ypageofidn ERBLORL (el £5.o NG 4 PYGILLONS described above | nvol ve
. ] £ .
i nstal | ati on net hods f.or& an out ar _prol?ecf{]l vel‘ﬁea?glfu?%lt’r%?ﬁt"’aﬁleﬁé%lf%ﬁs'
fireproof til BLIWIR]Z & a2 qross 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



4 JULY 2005 inner protective |ayer of fireproof castable. The water
drainage from the fireproof castable held under the fireproof4 JULYS2005

cl addi ng.- deposit or thermal spraying deposit is drained through the hol es
in the aforenmentioned fins, and after the drainage is performed, welding
or other methods is used to plug the holes. Thus, having holes preforned
inthe foregoing fins facilitates the water drainage. BRI EF DESCRI PTI ONCF
THE DRAWNGS Figure 1 is a cross sectional view of a first enmbodi nent of
this invention showing the fireproof protective structure for water pipes.
Figure 2 is a cross sectional view of a second enbodi nent showi ng the

sect | onal PBERHFEY HEeGH A Bl Ainy PeEERRNES om0t pr ot oot ve

structure for WatwEripispesiofriglbBatlisxmEl LrPS$sveest i ®Nate MBWeRbodt feldiNe
shown in g' cross sectional view. of a fourth

e . lLgure 5.is {
enbodi nent ks Owl ﬁéveF%go?iwrlg%]r 5%?65‘?%?%5Pi VRE ARRFRESFIF RV 106 or WhgRRIE T
Fi gure 6 FBesirosmasettdbnalshapew, ofelatfiiviet boehbishdrant: stiowd Agpethg of
fireproof pL i : re. far r pipes. Figure 7 is ros
sectional Vi géwaﬁgéé \g%ssl%% ﬁg&etrébno&k%e% és })T/\nnnﬂgas atrﬁen%?rce StgorY g?%i%‘é‘ﬁi vee
st ruct ur eSFePe it éheplpesntipingis en®: ildrdtedughl s ket the gfamesablinpfuitiim
f|reproofa§ér¢@gﬁgeheﬂg§;%ggeghénpgiﬁ%ggghfQMH_ i-ncingrator. Figure 9 us a
cross sectional view of "a conventional fireproo structure for protecting
wat er pipes, which uses the fireproof castable.

Figure 1 is a cross sectional view of a first embodiment showing

X

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



Figure 10 is a cross sectional view of a conventional fireproof structure
for protecting water pipes. Figure 11 is a cross sectional vieJglLy®egds i ne
shown in-Figure 10. 11 4 JULY 2005 DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS In this section we shall explain several preferred enbodi nents
of this invention with reference to the appended draw ngs. Whenever the

size, materials, shapes, relative positions and ot her aspects of the parts

described.in t g dlnents are, not clearly defined, the scope of the
i nventi on' 8% %0 fcfi? Fe GNP S oPYhEPPAF1RI SHSMEASHRPAR OHPE Remmutmids v

for the purpowef@tfenﬁﬂajs*sﬁﬁfa@@ofFrtlmllwetérlﬁlpaasf:éﬁé%li%%tlhenﬁ! %180 R, a
structure for water

first enbgd gynéres&m/!\qu% ftrhe £, re roof o%??c%)l\é EolaCeRbBHR RO s F6W ng

pi pes; Flgure IS a Tross sectl
the firepfodfinpibeecssvablst rtuch.JI]e tfn@r spater apdpﬁﬁbsdﬁ@iﬂtﬂysaﬁl@wﬁh@li&es 5

through ¢, shovd fb%ffo*}'e”iiekp(z t}?é’&ﬁ&tcﬁ”b%d' nggglrﬁg £ s %Prese”t

invention in cross sectiona ese e eghe of
i nci ner at birerracdkehles 13arPI‘e“x'Hir?-T;Ile’ fampdstral o ASLE |atd ool ddd the £ b ¢ eprpof

StrUCtUrepré@ﬁ&heéantéPQdQH;5@5@£#ﬂ£§5@5g%ggggﬁéghﬁl§%§gﬁ etggg I&%ip%rator

the ra approxi mately $Ur Radce
![ er;:)gr at LFP%n%gqqturreidségtgﬁsa?a%u%r%ogb@alllr‘?qzlwg@he@%ta’r a0 otdpresehes ivat er

pi pes, lémdtericaolantnt! owi1 pet hnhellramer f;Jl sSU&B ﬁ&@ﬁi&? 4 ﬁ%tl_ gepnect

and reinforce .the water i pes with each int orizonta
perpendrc?ﬁ%ﬁ %ﬂeﬁe&P|Eﬁﬁ;é%r901ng flreproof tlles 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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wherein said water pipes 10 and fins 11 formthe water pipe wall structure
26. -. 12 represents the fireproof castable, which is primarilgJutanggosed
of SIC simlarly, 13 represents fireproof tiles, primarily conprised of

Si C. .The foregoing fireproof castable 12 may be 12 4 JULY 2005 install ed,
for exanple, by spraying the castable over the outside circunferential
surface of the water pipes and allowing it to harden, or by erecting a

framed m)lh%losp(ﬁl te ‘tﬁo 1.he wat e 10, and casting the castable to
fill the space, ~and"sUbs tqlPé’rﬁSI@lglF Ftt tthe gakgrdehtoefidie cesvniongtt he

nmol d. By ddmepasbf a&stmmmtmm@eﬂ attaept 0Pffitdd@eck3eiPss MBY iy weqmrosed
of SiC ar d , pres i ntered, or otherw se
manuf act urzlgn?%ggdl\}%ﬁ%fng 15at & ﬁ%ﬂ‘?‘uﬁﬁ‘aectt&rl@dl?lﬂﬂe%c?w dheninafhapred
with rmrta’ffaéﬁlogwelﬁeacﬂtw varonghdralads anat heaiviltolek 1he wat ek pwggedl n
addi tion t.he t ai f oing_ fire roof tile

k9, v d§h<§ &Q(Ig| {Badell e gkglﬁoredkfje]rft Lfcﬁeéé'ngT EBR/E to

castable, fhere is to the otheér
i mprove hé’&ttweéﬁn"dtﬁ:ﬂa\‘iieﬂ-‘ymms iamglr ehi¢ aritls, thattherrmbqveamulﬁtmdmpuy;t@rthe

COrrosi oninkesi $4806€ JrRYi PEHNSH %@%Gcéﬁrg Il €0kt ifﬂ?s st E{mOd'
the fi repi)oof st ruct ure 25A according is invention, as s KW

Figure 1, EnBPaYLPEe ptRirddilily herlest aﬂsth§4filﬁe95@%f &fi lewsidad Bhdea%fter
proj ect i ngraiheﬁ@aﬂ(ﬂé Wafﬁéadﬂﬁdixrﬁ%%@t fo!‘@&@ind{)'ﬂ%p]r%o%t -8BPLAXLMRY € 45
degr ee anﬁ ; n. the Slld ere fireproof castable 12 is installed.
structura ??aﬁjg%?m?ﬁu Cﬁ&?eé’lluﬁwgr YiERfReERAL, fC-t he fireproof cast abI e
12 to fall off. It is preferable that the studs 14 be made fromthe sane

t ype of : ; ;
yp In this first embodiment, when the 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



frat erial as the water pipes to prevent studs 14 from causi ng damage due to
having a different thermal expansion rate than water pipes 10.4 JULY 2068 so
desi-rabl e, as shown in Figure 9, that the foregoing studs 14 be inserted
into sleeves. Further, stainless steel hanging hooks 15a have been wel ded
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 gro ngage d hangi ng hooks 15a. Holes |l a have been

pre-for n'egg?%g%#& 6%‘83%%% v géhg lj}‘?‘péfﬁéag‘&%%fs‘l 7 Rine26bs otheresl ¢menrake

it possibpé e dtammtmlrfeamtsannlafatreto ttheseast thg fafrs tfdmeprioefhCaglabls- 12
; &

and attacfing.f] e nmea f the tile-hanging hooks 15a to
hol d t he tll%gealérlll{f ace %lﬁte © rg‘?erﬁ?ng the water through holes Ila,

said holes Ila my be plugged by wel ding, etc., to ellmnatethe

possi bility ofpfgsidyal t e I nd.the tile, to
thereby easily c(ﬁ(;&r?pl ete Wr‘?{slsn%%é Cgﬁlogﬁ% %I %%é;r 005‘)rl temc{&ﬁf“gn%tﬁkeﬂt
this ti me?i99 ddtieddzt €6 Fheuppdsi Blleis oradei pivwifogmingt te bDDéBhDQ:fatthl | e

si de, andi@f twarichoaﬁé ebagréh%x\@%%f tﬁé%hbslégﬁ%ﬁ%e&%h‘ég% ﬁQSt ahl e
12, such _hol es sp could be plugged with nortar Fi'?
embodi nen’?acwfﬁeﬁgmehbn%]a%? &€ Fél% éﬁlrtnﬁée\/%x drirgppest cartairlayed. |Ememrs>of

st oker tyt;melemaBneﬁ:atDﬂistﬁmth&pﬂEﬁ@i M:ﬁalﬁme Lhe 4.0 ¢kngss l}'?iaqje ‘bﬁ}d

firepr oof st ruct e sed of the for i reproof casta
fireproof ¥} Eé n;%otjts%? aﬁﬁfﬁg%ﬁékstﬁ%ﬁﬁgﬁfww Whéh ﬂ@lrégél ng

fi reproof2(b-astab| e 12 bei ng approximately 50 mm and the thickness Ht of the
foregoing tiles 13
Figure 3-shows a third embodiment of fireproof 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



Bei ngr about 20 mm Thus, the ratio of the thickness Hk of the foregoing
fireproaf castable 12 to the thickness H of the foregoing fi4gpLyo2005 ! es
13, - Hk » H =2 : 1to 3 : 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+ a : 1. Wth this structure, in the unlikely

event of any of the foregoing fireproof tiles 13_faLIinﬁ of f, thglmat?r

i pes woul suddenl| xposed, and it is further possible to

br event  ddiage-HEEEEE RANTRY FOERa chse Bl THe he et Do o Gost i o

ef fect toisheotformhierad (Ilmedsihcbetharlg-ismﬁé@lgléSoﬁaﬂor Fﬂ_-gﬂ{a%te%l ghe%rgl%o e
second e Lhen f i of structure 2 erein water pipes
arrayed gg@?%ﬂ?h%h i%g%&%%%ﬁégﬁéﬁ gﬁé ﬁ%ﬁ%?rﬁégHﬁﬁ%ﬁﬁ%ﬁkeaﬁﬁnﬁyﬂﬁ Hooks
15a made 6ftRLR}ny Is&rughtericd cohbnd®ien 4hd k¥ 2005be futicegod RGphoRs thk

have a Y-sgh AChor, difyreSi NCe the other elements of the structure are
simlar to ?ﬁggggof tﬁé EFfEt enbodi nent, further explanation of themwl|

be omtted. Figure 4 is a cross sectional view of the second enbodi nent

t ak al ong I# QfhRisgur ¢ #04 pi form he cool ant
pgt h 16, Wb c:hﬂﬁ;n:aéE ésovélr od ar oaﬁﬁtt h%rglﬁro%\%%egtc{e @%ﬁgu%?%%%e%p%w]ﬂ% si de
faci ng t haSPREHaBa5oT5HE UFRA RFO8NEyt RS PEpage Timsatflesenge ¢ mepeoafipetsi | es

13 are i ns0ald mdka_h@p:rﬁ;hat&r@l%g@@blsggrg%??)fiéaﬁsl%e{ @nirr%}}i{%lar@ﬁz38g¥mﬁﬁg,ﬂ?}éar%%rt hem
AR TR A R A
then fireproof tiles 13 have been installed around the circumferences
of that structure. The preferred 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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The structure of this third enbodinment is simlar to those of the first

and secaond enbodi nents, but the nunber of parts have been redutgdLiyy2008i ng
t he .sane- L- shaped hooks for the tile hangi ng hooks 15a and for the

cast abl e support hooks 15b. Since the fireproof structures in these

enbodi nents are two- | ayered structures conprised of the foregoing
fireproof castable 12 and fireproof tiles 13, should any of the fireproof
tiles 13 facing tge high t enper turemgas environnent suddenly fall off,
the foreg8ing®"f Prepr oofC tHstalf d ¥ rwoarFd ek eP1RFHIE dde Thaenaref pi pes
in that aee&abte a8suredly prevent the exposure of said water pipes.
Further, since the foregoing tile hangi ng hooks 15a protrude from water

pi pes 10, the cooling effect provided by that structure prevents

di mi ni shed dur &b¢| fiyepfoshist dvangiregoliooks AHg;h eMen dikthe¥hbeABhYnHi gh

t enper at ugg; st,0 | ncj.nerat or e_fireproof tiles,13 used in these
enggdinengglﬁ% k%%?I%?gF{s 53%5 F?|§EFggh?% e?%ﬁﬁF%%ﬁf@?%ﬁﬁgi °hahif act ure
and 15 11BSHa¥¥E§49HMEf thesfareéntdooh, cantcibimkes fhemiess rexpansi ye e

produce. Fustifi€hg deRBsitks] fi j ..l =shaped, hooks_ or
Y- shaped anchor s 1 olﬂ et aigr%o%ﬁg%%ir?%g?sc%%%iﬂgggegﬂ%% ﬁrﬁgbrac%jf ICERIEHIEY any
type of FPBYSEAVRY AUt tPmPared bRtitateBren tHemedf usmy £hE nepedotror SLEpROr t

the firepepofhsy ractiur @erhiiUEBe5usHONE S fpurth a%”.@ﬁghgfﬁtmer){@eef e ther mal
sprayi ng Ee osit has been used around the outside cir erence ot viater
pi pes 10°ThREKI gt RETT PFERF oot damaget PesoBmRTY merihes seabothershitak iwat er

off of layers. The use of 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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pi pes 10 have been coated with the thermal spraying deposit [8b, and then
fireproaf tiles 13 have been installed around the C|ycunferenopsuuﬁ2mmat
structure. The preferred thickness for thermal spraying deposit 18b woul d
range fromabout 0.1 to 1.0 nm and the material should be an alloy such
as 50 N - 50 Cr. It wuld also be possible to use a cl addi ng deposit ot her
than the foregoing thermal spr?éing dep?sit 1Eb tlg Ehaaoc§i$ ahge e
S t he structure shou ange from abou 0
tmrelmlt Erk |n gls u@%ﬁ 67 5t e’ 8@??8 Lﬁfastﬁoéid’ &eath EkeFhdaskarasd oy lsgairinesy

| nconel | . ain gihepfiidd firenbadi rﬂsemtoﬁh@ﬂvrtﬂr?fnlﬁbghléﬁat]giar atp@lglg@k, g@,&gpstqlol
has been a n Quter cir erence of water ,

tﬁen fi re&lr1 00 é%%ﬁt ggﬁegiéai r?é&eaEFég ‘ﬁe’r @ﬂ?ﬁloﬁec‘?watw §°f“PPég%%fChamber
struct ur e326E cqded rhere prlofwect iwhe rbay evurddly wat €&cies, a3 rch addidig +o

deposi t t tive layer for water pipes is fireproof
cagt abl el]%gm %Hséo%r{lgﬁgﬁ}%g gégﬁg%f%he si xth enbodi nent, where an NN -Cr .

alloy has been thermal spraying around the outer circunference of water

pipes 10, The diid eBr0gés sl LSk, 25F ¢ lﬁ?ﬁ’ RILX ABi AR Iner, Protect!ve

| ayer for wat er es of the thernal epos

ané an out ﬁé&l VerP By Wﬂeﬂaﬁéfﬂp pésaﬂdir g fecepdaof aicaghabke
12. The f336m06f:a$"eﬂul§éwv£ e EBRehbiL aﬁyh Hﬁ&&'w&?tcﬁﬁmbeﬂ g .
require no nortar or other adhesive app |cat| on t I nst ation™o

the fireproof castable or for the structure of the
At the bottom of the foregoing secondary combustion chamber 33

is 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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¢l addi ng deposit 18a or thermal spraying deposit 18b, and accordingly have
fewer |ayers conpared to the conventional use of fireproof til4£3uULYyYZ05 hey
still permt the use of studs 14 as support nenbers. The structure is not
prone to danmage to support nenbers or the flaking off of |ayers. The use
of sleeves 19 in such applications is recomended. Thus, using a cladding
deposit 18a or thermal spraying deposit 18b to make nolten contact around
the outer circunference 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, theHeuadexmyﬂngamaheropnﬂ@ﬁl%@atdléﬁﬂsQﬁCQHBuﬁdnﬁﬁﬁglrF@M@¥€g
its 18a or. thermal spraying

due to th h the
deposi t g’t})lglrtghie:ﬁ%%ée o% % hid e gﬁ%’géa Eoéiamé‘(%nom‘%d’fqt;ﬁ’%é’ﬁﬂeﬁeﬂafobebnl y
t he hi gh P&rperaedrley apeasidlisi d@sthéllﬁgraaCEnnéinﬂdyﬁr,whﬂekhggge

enbodi nent.s adi-n ayin osits were used
to forn1tEeOF%%g?géggﬁégg%%%§ g::ifygrgI d&rh ePOSEE géaq% &%ﬁFHa | SRFHeing
possi bl e E6P8Fitictel e Haveviegnein ?plrmfeonthe\l:@ ltagee s dmtfulreepbﬁeﬁtfastﬂﬁl e

mat eri al sqahgyt, the &éﬁéﬂ”ﬂ¥ﬂésshﬁgchgr?r&%éétéﬁad*%%cr'% Eor ?%ﬁf €

where it is installed in a stoker nci nerator as s

Thi s st okEFTEPHROT ferhabae dr %fP§GE6%f itddesof3 Fapetiubepper J.L‘B'&?ta]:lﬂatéh.cﬂULY
2005 whetestgash is added, grate 31 where the trash is burned using
primary air supplied fron1the bottom of the incinerator, primry
conbustion chanber 34 | ocated above grate 31, and secondary conbustion

chanber The foregoing is merely one example of installing a fireproof
structure in an incinerator. It is possible to combine the various
types of fireproof structures to realize a low cost, durablllty, 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 1200C
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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33, Il'ocated there above, where a supply of secondary air is used to burn
t he unburned residuals. The foregoing grate 31 is equi pped w tHJULY 2008 vy
air inlet (not shown) which supplies oxygen-enriched air, and secondary
air inlet 35 is located below the foregoing secondary conbusti on chanber
33. At the bottom of the foregoing secondary conbustion chanber 33 is a
manhol e 36 for the egress for workers to perform mai ntenance, etc. on the
burner (n re are, in addition, a several _ ot her openings
for the i%égg ?gﬁg5?fﬁ£§¥§gﬁﬁﬁgmgaﬁ?ﬁﬁb SCATFS HBOVi %ES cAnd skt eFupFpes,

i nstal | edtha fascvatindraipmBemersoubgbiyg L+ steardy Handgtihg wenbkea)
direction f i dary.. conbustion chanber 30, while in
t he prina??éggﬂgJ%??gﬁggﬁg%bﬁghgﬁgQQ}ﬁéydﬁggg%éhFxP?SﬁStH%%@grFP@%PS?H%%rd
t he grat eJ2AcRRYHF PRISAL miatgl Pagaed tt bhe heahdirepmeofoestsr Hebur Beingt abded
in incinenat®sa30, in the areas around and bel ow the foregoing secondary
air inlet 35, and around nmanhol 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 siséh Smadigments cwhkehe bsed: @ o qcle%%ieﬂgtﬂspﬁéké?&ﬁt?q or |
ective |ayer

thermal sprayin eposit .18b, that is covered _by an outer pro

f or WaterPlplr %g%‘grf%ﬁt?%?&eoﬁnfii Feprborerrogdt shile” 12 akgpth Re tothke hand, in
the area abave theid ofege nyicRREOAEA Yhifbregbehy 3% sans1Whel e +hbe wat er

pi pes run an roximtely linearly it would be best to use the structures of
the first? ﬁ%ﬁﬂ?egi’ﬁWd"% PoBRtFP dntholi reht a0l toh =f epepeobhatéled .13 as

the outerto protasduned LRYEENLOfaddep V8L er Rl Ifa)ﬁﬁzec]t%d‘lax‘?ylax A2 me 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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Here, in the areas of high heat |oads or around the air inlets where there
is a high potential for damage, the water pipes nmay be protecd gdLiyy2005
partially installing an inner |ayer water pipe protective structure of a
cl addi ng deposit 18a or thermal spraying deposit 18b. However, in areas
where there is little potential for danage, the water pipes nmay be
protected with a single layer of fireproof castable 12 or fireproof tiles
13 to reduce the installation costs. The foregoing is nerely one exanple
of installing a fireproof structure in an incinerator. It is possible to
conbi ne the various types of fireproogrgtmygctures to realize a | ow 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 conbination of the two |ayers can offset the
i nherent defects. of edokpric iatlrudtubssese proteetian afatldhe pyaisy pipes
agai nst the high tenperature gas environnent and abrasion. Further, even
in cases where.installation i.s perfornmed in stoker .type incjnerators,
whi Ch gontPSF &Lt Bine? Alth e FP00 05 1200% Sambuisd CHadapen Ngdioed
installing a double-layered fireproof structure according to the present
i nventi onfoanipréuenbtdaspgbodéeirvedrf voherdebiionentes &guibpesnel expansi on
rates as well as declines in the structure's durability. Further, by
providing the for .ng _hangin nbers, which_support the aforenentioned
fireproof tiIegggﬁg?ﬂe%ﬁﬁf%?fﬁgﬁggb%giﬁarufﬁngl p%?%E*%ﬁr?%eggoéﬁing
water, there is no concern for heat

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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19 4 JULY 2005 damage to said hangi ng nenbers, because they are cool ed.
Further,. the foregoing hangi ng nenbers, being L-shaped hangi ng JJuogyogegs
prevent the hangi ng nenber to be directly exposed in the conbustion gas
envi ronnment, and prevent the hangi ng nenbers from being over- heated. Al so,
setting the thickness ratio 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 = approximately 0.1 to 0. 3 assures that the water pipes

are protected and at e saer tifRucthFPr o¥es e Auh ARl |jdik of pihes support
menbers. Furthernore, production can be sinplified and costs can be

| ower ed by usi flat tiles for the foregoing fireproof tiles, and this
addi ti ona¥F§O§BﬁB9i‘f? &l r hRESHD é@il%nﬁlt%@%% sduqtuzenesdaedi mpl i fy
the installation process over the water pipes having conpl ex shapes by

usi ng cl addirnthaleposktpigfes bheyte 1SPYRY inG GRS sf 104 v 1 e 2l ANSlz ce
protective |ayer for water pipes and a fireproof castable for the outer
protective layer to realize a higher durability, abrasign resistant, and
highly fi PBEESBfteglP?EEFHF@. 0302BPYRKYM2beLY %Qﬁnvs 1200G r epr oof
structure for protecting water pipes installed on water pipe walls of the
conmbusti on gas side used

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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for incinerators, boilers or other conbustion equipnent: wherein said
fireproof structure is configured by a double-layered structugguionsggsi ng
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

i nner |ayer water pipe protective structure are forned from different
materials; and said outer |ayer water pipe protective structure is

conpri sedwated biipepipaotktecastablse ol thiree Arofonddi®e At sBid sddmgy | ayer
wat er pipe protective structure is conprised of a cladding deposit™ or

thermal spraying deposit. 21 4 JULY 2005 2. A fireproof structure for
prot ect i ngCHAFSE BF FOEHEdoFaFAYLES SRHT T, AFelBi TR &Pl FRaprigor

structure is used for the water pipes of stoker type incinerators having a

furnace outketlhgapewaturepobeappsoxiatel yt OO0 toe 1200GmB:1i L d igrepr oof
structure for protecting water pipes installed on water pipe walls in

stoker type d.ncinerators, having a furnace outlet tenperature of
approxinageﬁbaﬁﬁfqp Lot ﬁﬁlghénﬁﬁﬁéﬁﬁﬂ% T fYREPF 08f-PEL MFAHE 5% t he

furnace; wherein said fireproof structure is configured by a
doubl e- | ayeredtatelct aetecbasifstommg cafadail noudEsod Ay etheahel sgid8ng
protective structure facing towards the conbusti on gas

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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side, and an inner |ayer water pipe protective structure provided between
sai d out-er |ayer water pipe protective structure and said watg£(JUpogeos
sai & outer |layer water pipe protective structure and said inner |ayer

wat er- pi pe protective structure are fornmed from different materials; in
the case that said outer |ayer water pipe protective structure is
conprised of a fire castable, said inner layer 22 0 4 JULY 2005 water

pi pe protective structure is conprised of a cladding deposit or thernal
sprayi ng deposit, and in the case that said outer |ayer water pipe

protectivenglhugld £n kheCBY k860nafard £he 8RLRM1dd 8¢ S%@Jodséagﬁ&affyer
wat er pipe protective structure is selected froma cladding deposit,

t her nmal spr.ayina5 deposit, or fireproof castable. 4. A fireproof structure
for prote@tEngUnh? erl HitpEsrCRELDE didig AV 1 anmh 125 iQnaghdpERE WK out er
| ayer water pipe protective structure is provided with a fireproof

castabl e Habe preascwheeesthecwateripipes R1IR crMRlsex shape;nhanth
fireproof tile for areas where the water pipes forman approxi nately

| i near shape. 5. A fireproof structure for protecting water pipes
accordingsgaagﬁﬁgnﬁfp8F1§r wherein said fireproof structure is installed in
a stoker type incinerator which has a secondary air duct at the | ower

part of the inner wall of the furnace; and

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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said outer |layer water pipe protective structure, 23 0 4 JULY 2005
installed in the area around and the | ower area of said secondfayylLd 2005
ducts, is a fireproof castable, and said inner |ayer water pipe protective
structure is a cladding deposit or a thermal spraying deposit. 6. A
fireproof structure for protecting water pipes according to claiml or 3,
wherein said fireproof structure, in at |east the areas where the water
pi pe wall are subject to high heat |oads, is configured by said outer

| ayer water pipe protective structure being forned by fireproof tiles and

sai d inner |ayes.vat efi fipeoPr ot eethéverst ruet wretheingf afsmd bypds

cl addi ng deposit or as a thermal spraying deposit. 7. E fireproof structure
for protecting water pipes ccording to claiml or 3: wherein said outer

| ayer mat@FCB%SénﬁrSPe v& structure is formed by fireproof tiles; and
hangi ng menbers to hang said fireproof tiles on said water pipe walls are

provi ded on theheateh pipesotferdt hayeal hsted pidd $rdth¥ 2085+ 8:ctudd repr oof
structure for protecting water pipes according to claim3: wherein said

ctin _ _ nosard
Ot ai &Y Be EELRLG AP RLOL SR Y8 9L UEREN 805 4 S TR Y LAEEP . 1T e

protective structure is formed by fireprocf castable; and
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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protective structure is forned by fireproof castable; and the thickness
rati o between said castable and said tiles is lying wthin théJUNg2008
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 fornmed by fireproof tiles, and said inner |ayer 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 tol +a: 1, and the value of said a ranges from approximately 0.1
to 0.3. 10. A fireproof structure for protecting water pipes according to
one of claiml1, 3, 4 and 6 through 9, mherein said fireproof tile is
forned as a fla n installation nmethod for a

4 .JULY 200
fireproof strucﬁargﬁfﬁpsgﬁ&gégﬁpﬁd“ @ j%i % PR Ve d L EHCMEEEI I T pe
wal I's of the conbustion gas side used for |nC|nerators boil ers or other
conbustiopre@abpdngtwatemppﬁsbnginatsnnudtUﬁaWatéstpiﬁ@t&@ﬂl@h@§e§§efOF an
inner protective layer for the water pipes to install a cladding deposit

combust | onBaEoodn, TAsac L8, PYERLFAF i PRV EFT AT PR TrottetSior anleut e
protective |ayer for the water plpes to be installed upon the surface
above sardmbpr&iopr etiecpineetl agempirasingt er pi pes, a fireproof
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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castable or fireproof tiles, wherein said inner protective |ayer and said
outer protective layer for water pipes consist of differing rhtbliYa2@05 12.
An installation method for a fireproof structure for protecting water
pipes installed on the water pipe walls in stoker type incinerators having
a furnace outlet 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

| ayer for the water pipes to install a cladding deposit, thermal spraying

deposit oetkueepteofincaskablienaver, sahgrwetiag:pipe walls facing the
conbustion gas side; and a structural i1nstallation process for an outer
protective |ayer, for_ the water Ri es to install a fireproof castable or
Fireproof tilo8 UPOH THE 5 APFAEE 1aDGVE R F T IAEF B SPEEEI NP d Gy eF® f or

wat er pipes, wherein said inner protective |layer and said outer protective
| ayer forlugtertqy pas weonsi sipeb tdififeslhg eRiesind slepb3itAnciastal | ation
nmet hod for a fireproof structure according to claim 12, further

i sing; t d t th f d hol
' ConnectPRgY HTHe EBPRRGBEaf 6 BBy ebnt - AETOI< pTEES 414 &r i (T epr oof

tile installation process; and a hol e plug process to plug said remaining
hol es aftealls 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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draining the water. 0 27  ABSTRACT FlI REPROOF STRUCTURE AND | NSTALLATI ON
METHOD FOR PROTECTI NG WATER PI PES The object of this inventichJUkYt2005
provide a fireproof structure for protecting water pipes which have stable
durability even in the high tenperature gas environnment, even in the case
where it falls off, does not Ieavg %ng ter pipes suddenly exposed, and
an installation nmethod enpl oying a % %?oof structure. The fireproof

structure f @uREPROSE s&ﬁw@h% Rhgleggg.gg%ﬁﬁﬁh' ﬁﬂgﬁﬁnt PBr iggb‘?@p'gtﬁgrwa' 's

of the conmbustion gas side is con y a d | ayer
consi sting of an outer |ayer matHnTBRpEIPBsotectlve structure facing

towards the combust iy gas o 4841 LGS fi oogvgéée %%j?and n inner
| ayer wat er E E $rotect|ve structure provide t MeEn outer Yayer
wat er pi pECproteet ity Notgetape Hﬁﬁefw%uﬁﬁterghpésvemhiﬂmuashtmbepﬁﬁgf

cast abl e éﬂenThethbmﬁ?ﬂeéﬁpé@-&t@r@%}a\@eéﬂviP@nn@% agbﬁe% 2Rd e frhb %ghf

is lying %ﬁ%r1ig d g %e of about 1to 3:1, ratlo between

t hi ckness"6f T e fireépr8of RAst'an'e §H8 Yﬁ%e¥éﬂﬁﬁ§ sRdepRl ner@ospidpeanils

set to 1 an[énsfallationheeehadtbepyayiey of SakldpdohAnges;dti@®.  The

appr oxi ma ...The wat e ppes 10 tile is _equipped with hanging

hooks 15[%?%%?£% %&Egigager¥%r pro%egkgng water pilpes 25% installed con the
water pipe walls of the combustion gas side is configured by a
double-layered structure consisting of an outer layer water pipe
protective structure facing towards the combustion gas side, which
is fireproof tile 13, and an inner layer water pipe protective
structure provided between the outer layer water pipe protective
structure and the water pipes, which is fireproof castable 12. The
thickness ratio between the castable 12 and the tiles 13 is lying
within the range of about 2:1 to 3:1, and the ratio between the

thickness of the fireproof castable and the radius of the water pipe
is set to 1 + o : 1, wherein the value of said « ranges from

approximately 0.1 to 0.3. The water pipes 10 tile is equipped with
hanging hooks 15a.

FIGURE 1
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